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Field of the Invention The present invention relates to a nmethod of
providing | NybloRgghd i gent Network) services in a swtched PCT/GB96/63048

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

t el ecommuni cati on systent neans a system coyrprising a bearer network with
switches for setting up a bearer channel thtough the network. The term
"swi tched tel econmuni cation systent is to be taken to include not only the
exi sting public and private tel ephone systens (whether using anal ogue

e O ks 5o M 3P AlORAIING ¥t ECHMMNRATIAS Sy foes! oh- based

bearer networks 15 that are curren mented or nmay energe in
the future. For convenience, the term"sw tched t el econmuni cati on systent

I s-sonmetines shortened herein to tel ecommuni cation system Reference to a
"call" in the context of a switched tel ecommunication systemis to be 20
under st ood a& neani ng a comuni cat i diieldiofthgdnventionr er channel set up
across the bearer network, whilst references to call setup, maintenance and
t akedown are to be taken to nean the processes of setting up, maintaining
and taking dowTke pestest invekivheteldtdy wug method Rfoprovidigl 10T (lateiligeRENewoRk)AS
"call processing” and "call handling" are to be simlarly interpreted. 25
The term " conmArdeas; i sitchad felerAmMURicaHOSSYSIERM.- shoul d be under st ood as
havi ng a broader neani ng than swi tched tel ecormunication system and is

i ntended to include datagram based conmmunication systens where each data
packet is i ABlepAndised |herain.thedtermr bawjkched teleqosmunicasion ksystem/i omearisoa | sysemg a

predeterm ned beaxlxrx erisu(::ghaagena%r neg\Qork with switches for setting up a bearer channet 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

or ISDN-based), but also broadband (ATM) and other switch-based bearer networks

15 that are currently being implemented or may emerge in the fumure. For convenience,

the term “"switched telecommunication system” is sometimes shortened herein to

telecommunication system.

Reference to a "call” in the context of a switched telecommunication system is to be

20 understood as meaning a communication 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 a bearer
channel through the bearer network. Terms such as "call processing” and “cail
handling” 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

through a bearer network without following a predetermined bearer channel.
30
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Background of the Invention Tel ecomruni cati on conpani es runni ng PSTNs
(Public Switched Tel ephone Networks) and PLMNs (Public Land Mbile

Net wor ks) a(rgg %’ﬂ # e business of providing comunication sgepGaspIeed | N
doi ng so ar % s Ing increasing built-inintelligence 5 1n the form of

"I N services" such as 800 nunber servicesgand call forwarding. In contrast,
the World Wde Wb (WWY, which has seen explosive growh in recent tines,
I's an exanpl e of an Internet-bagadkgroahdbf e Iventign ovi di ng conpl ex

i nf ormati on s,?rvi ces. .-These two ,worl ds, Eyilg% f the.large conmuni cations

utilities andl¢ifcQmIgynication coMmARRIES ARG SWFM&WF%NMWOH
culture, are ypePEMNS (PERIEPIAh® WoBld NRGHHKD) RS irt %@ﬁﬁéﬁ@&hr)p'hgsé\hgxpgomi n

previously occupied by the others; thus tel ephony services w ered
over the WA\ eommumniéationservices and in deoisg sv ere providpngbintreasingybuiltiin dstelligence
i nfrastructure. . T r t .l at | Qs t echnol oqi e aor a.nor.e
syner get i cgr eﬁawgﬁgﬁiogsﬁgt m%%lghﬁﬂggwm ?“&%‘“ﬁﬁ% ?él E‘WF@H& yo
envi saged andconfrast) dey WopldWadecWeb §WIWBHE Rihichrbas 3bérOexpldbiveOstbft in Rcé@Vi eW

will first be given of each of these two worlds. Tel ephone Networks with I N
Services 20 Hmes.pisiap pxepple 'I?fe%aﬁ‘?"é’“%@?#cgmﬁ?'o#mk proxidmgTIompleH| i ¢

Switched Tele 1D SARIKS, Thdsd (W WEHIR! BRPBEEE esmxgnmcé‘fdngmaﬁﬁ%%n&t hat
i's, setting up earer channel between the tel ephones) according to a
cal | ed-party thet offthen bighlyridynaniap pionear-spitit WAYWi mformatioy cultineep laom emnedsy gur e
1is asi ”EB' 'I:(')rgﬁjaxﬁo%g ra%aee%ﬁtpia?lg 6 EM%T(NI B{eot\ﬁn%itrll %teviously 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 Servi

20 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 called-party telephone mumber input at the
calling-party telephone. Figure 1 is a simplified representation of a PSTN providing
such a service. In particular, customer premises equipment, CPE, 10 (such as standard

25 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 inter-
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
determined by signalling inputs received from the CPEs and other SPs, and involves

30 call setup, maintenance and clearance to provide the desired bearer channel between
calling CPE and called CPE. Conceptually, the PSTN may be thought of as a bearer

network and a control (signalling) network, the function of the latter being to effect call



such a service. In particular, custoner prem ses equi pnent, CPE, 10 (such
as standard 25 anal ogue tel ephones, but also nore recently |ISDN term nals)
are connected through an access network 11 to switching points, SPs 12. The
SPs 12 form Rasiesnhdd an inter- exchange network 13 nade up RET/GB96/03048

I nterconnecting trunks 14 and SPs that are controlled by control entities
15 in the SPs. The control effected by thedcontrol entities 15 is

determ ned by signalling jnputs recejved fromthe CPEs and ot her SPs, and
i nvol ves 30 c%ﬂ&gg’t’@fﬂ%‘h‘é TSIk oppmely tgcopfeed of setpp.gyaipenanse apb ks o d

bearer channel ghgh w%ﬁaldnhmzs%%@g%e%mﬂ oetWork; CR BREGALS thy bedrb€ ahdP TN

may be thought of as a bearer network and a control (signalling) network,
the function ofigealing aetworkshesay s thec$amsc physical circuityvand 7ver 210 same logical
PCT/ GB96/ 03048%&%9@8ntrol t hrough the bearer network, namely the control of
setup, nainten ¥nd take down of bearer channels t hrough t he bearer
network; inSpractice, the bearer and signalling networks may use the sane

physical circujits and eye e sang .l ogical] channels. 5 Thus, where the CPE
is atraditi onﬁ“sdt\‘fri’ﬁ‘q &mw& “ﬁﬂ?mgﬂ“@{’éﬂﬂ?m%mmm%ebmnéhﬁ its
local SP is in ' ' -b'aﬁ?i' hogts i ' P | he
same channel agbgggg%gé&{/%?%%n t is}g@&%’il |§;g’gmlgg;k nh{?%gbs?et eg %lﬁ%egﬁné
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carried ini@ s¢mplenichtednowadhyscisingCthe \SS7r prototdiesuite): Whera the OPE is an ISDN
terminal, signalling is carried in a separate channel directly from the CPE on an end-
to-end. Modemn 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 decimal digits. The top level of the
hierarchy is administered by the ITU-T, which has allocated single-digit numeric codes

20 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 or 3 digit codes, so that within zone 3 France is "33",
and within zone 4 the UK is "44". Administration of the numbering plan within a
country is delegated to a national body, such as the Office of Telecommunications

25 ("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
dropped in international dialling). The currently assigned codes are "01" for
30 Geographic Area Codes, "02" for Additional Geographic Area Codes, "04" for Mobile
Services, "07" for Personal Numbers, and "08" for Special Service (freephone,

information). Normal wireline PSTN subscriber telephone numbers are allocated from



to-end. Modern SPs use the |ISUP (I SDN User Part) SS7 protocol for

I nter-exchange call control signalling whether the CPE is a standard

tel ephone or an I1SDN term nal. 15 Tel ephone Nunmbering Plans - As certain
aspects of ‘bﬁ%g?zrggsent invention are influenced by the stpsskgodg3assof

t el ephone nu %, a brief description will now be given of the structuring
of such nunbers. Tel ephone nunbers forman international, hierarchical

addr essi ng schenme based on groups of decimal digits. The top | evel of the
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even a 6 digit address space is too large fora smgle switch, and for a typical local area
several switches may be needed to host the required number of subscriber lines. This
interpretation is opaque and is a matter for the area service provider.
15
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.
At each step, the prefix of the number provides information about the current routing
20 step, and the suffix (perhaps opaquely) provides information about subsequent routing
steps; as long as 2 switch knows how to parse a prefix and carry out a routing step, it
does not need to understand the content of the suffix, which is left for subsequent
routing steps. For this reason the international and national swiiching fabric is also

organised hierarchically.

Intelligent 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
a service switching point, SSP. An SSP 25 is arranged to suspend call processing at
30 defined points-in-call upon particular criteria being met, and to delegate the
continuation of call processing to a service control subsystem providing a service

control function (SCF) either in the form of a service control point, SCP 17 (see Figure



al |l ocated. CGeographic area codes are presently 3 or 4 digits (excluding the
leading '0'") and there are currently 638 geographic areas each with its own

code. A full national UK dialled nunber takes two fornms: 5 0
171 wB¥25690 area code | ocal number (7 digit) OpCT/GBIcIaET48
456 987 area code | ocal nunber (6 digit) The first case has the 'O

prefix, a 3 digit area code and a 7 digit3slocal nunber, and 10 the second
case has the '0'" prefix, a 4 digit area code, and a 6 digit |ocal nunber.
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exchange, as 6, dight address. s h S ] ar for, a single i tch,
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requi red nunbeignatting (OCS) riebsrk |16 Mt mayihduderigaarakfel poifts (STHPOITR: SCP i s a
matter for the_area service provider. 15 In the current PSTN the inherently

hi erarchi cal dRdnayebg)rspeinted withaporedhen PRSI 28-Bath timaCR J et AdjuncilBr or ed
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current routing 2 st.e nd.the sufflx er.naps opaguel rovi des
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to parse a prefix and carry out a routing step, it does not need to
understand the content of the suffix, which is left for subsequent routing
steps. For t hiS§rvigealogic RmainginanSEP oF Hdiwnct wilktgensrally swke ape pf subseribes | s
al so organjge | Lokl y. I &ﬁﬂ’s 1h9Qht Hﬁ&%‘ : to a
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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
may be built into the PSTN switches themselves.
15
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. The network will also include
an operation system (not shown) that has a general view of the network and its services
20 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
service to be provided by the service control subsystem 17, 18; the checking of trigger
25 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
service control subsystem then provides the requested service and this may involve
30 either a single interaction between the SSP and service contro} subsystem or a session
of interactions. A typical service is call forwarding which is a called-party service

giving expression to an end-user requirement as simple as "if you call me on number



network infrastruture, in addition to basic call handling, an SP may al so
serve to provide what are called IN (Intelligent Network) services; in this
case the SP is ternmed a service switching point, SSP. An SSP 25 is arranged
to suspend call cessing at 30 defined points-in-call AGgul ar
criteria beWﬁﬁyW§%$ and to del egate the continuation of ca p?§@§¥§ing to
a service control subsystem providing a sgrvice control function (SCF)
either in the formof a service control point, SCP 17 (see Figure WO
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very different problem from a number of called-party IN services in the PSTN. Thus

in GSM, the service data function (SDF) is largely located in a systemn named a Home

Location Register (HLR) and the service control function in a system named a Visitor
Location Register (VLR) that is generally associated on a one-to-one basis with each
15 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 functionaily closest to be mobile subscriber, and from
there the VLR operates the (fixed) service using the subscriber profile and interacts

20 with the SSP. The HLR and VLR thus constitute a service control subsystem similar
to an SCP or Adjunct with their associated databases.

It is, of course, also possible to provide IN services in private telephone systems and,
in this case, the service control function and service data function are generally either

25 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.

The above-described general architecrural framework for providing IN services has
30 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,

voicemail, and various call waiting and redirection services. However, despite vears
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associ at ed0SCEhé WorflWileWebt 0 provide this service; it will, of course, be

appreciated that the SSP nust be prined to know that the service is to be
provi ded for &n eonyagitotheslew deliberate progress of the telephone infrastructure, the WWW

has grown explosively from its inception in 1989 to become the primary electronic

. - - . % ‘i — ] ,
| n addi {}i BHStDIHHSSTBERY and AdJiUNTN@8zvt, :-:- 2 network includes an

information distribution service in terms of spread, availability and richness of
information content. Anyone can, for a modest outlay, become an information provider
1S 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 exchanges between client and
server. This protocol is HTTP (Hyper Text Transfer Protocol) which is optimised for

20 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 literature concerning the WWW has seen the same sort of
growth as the WWW itself, a detailed description of the WWW, HTTP and the Internet
25 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
together networks on a worldwide basis. Internet is based on the TCP/IP protocol suite
30 and provides connectivity to networks that also use TCP/IP. For an entity to have a
presence on the Internet, it needs both access t0 a network connected to the Internet

and an IP address. IP addresses are hierarchically structured. Generally an entity will
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5 The above-descri bed nodel for the provision of IN services in a PSTN can
al so be mapped onto PLMNs (Public Land Mbil e Networks) such as GSM and
ot her nobile networks. Control signalling in the case of a nobile

subscri ber gvs) qﬁézfogcorrpl ex because in addition to all the peguisspioghal | i ng
requi r enment % e is also a need to 10 establish where a call to a

nobi | e subscri ber should be routed; howewger, this is not a very different
probl em from a nunber of called-party IN services in the PSTN. Thus in GSM
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be functi aI be nobil e subscriber, and fromthere the VLR
oper at es t'he k’?ﬁaggggéﬁ@ér@ﬁce usi ng the subscri ber profile and interacts 20
with the SSP. The HLR and VLR thus constitute a service control subsystem
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servi ces. Howey&hainflePrd RRSYQér(ﬁsmbuted across DNS name servers world-wide, these
servers cooperating to provide the domain name translation service; no single DNS
15 server contains more than 2 small part of the global database, but each server knows
how to locate DNS servers which are "closer” to the data than it is. For present
purposes, the main characteristics of the DNS of interest are:
--  The host name space is organised as a tree-structured hierarchy of nodes with
each host having a corresponding leaf node; each node has a label (except the
20 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
represented by a terminating °.” in the name. Thus a host machine "fred” of
25 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).
--  Each host has one or more associated Registration Records (RRs).
30 -~  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 subtree - in

the latter case it delegates responsibility for the remainder of the subtree to one
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third-partyjgervi ce gidgrchRy ¥ Q8 8d¥ers is ascended until a server is reached that also has
responsibility for the domain name to be resolved; thereafter, the DNS server

O

hierarchy is descended down to the server holding the RR for the domain name
to be resolved.
--  The DNS uses a predetermined message format (in fact, it is the same for query
15 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 details, evolutions of the IP
protocols etc.
20
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

‘com’, ‘edu’, ‘org’, ‘int’, ‘net’, ‘mil’ domains as well as top-level country domains
25 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
domain ‘hpl.hp.com’ is the responsibility of Hewlett-Packard Laboratories and
30 administration of the subtree (domain) ‘newcastle.ac.uk’ is the responsibility of the

University of Newcastle-upon-Tyne.
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only the sinplest of exchanges between client and server. This protocol is

HTTP (Hyper respondswithshe: RRreeard Jor thewgameixy’sindistsubtiesed for use over TCP/IP
net wor ks,such as the Internet; the HTTP protocol can, however, also be used
over networks

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 wiil
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 return
the address of the ‘newcastle.ac.uk’ server, and the third query will return the RR in
question. Any future queries 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 camrying 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 recetving 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
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attention being paid to certain features of relevance to the present
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enbodi nent s of “’cﬁ’é"PFW 198 PHE¥EY-i bed hereinafter, a description will next
be given of the general formand 5 operation of the DNS. The Donai n Nane
System - The DNS is a global, distributed, database, and without its
performance, r ©NS impiemensatipns.cach bs BIND, angowidely availablerps arstandasgapartiofrmest
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Records ( RRO ohpplichfiesiingxisiepees, t he nost common being an address (A)
record (such as 15.144.8.69) and nmail exchanger g
Operation of the WWW Referring now to Figure 4 of the accompanying drawings,
access to 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 Internct may act as a server on the Intermet
provided it has sufficient associated functionality; in Figure 4, entity 32 with file store
37 acts as a server.
20
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 34 will generally cotnmunicate with the ISP 33 over the
public telephone system using 2 modem and employing either SLIP (Serial Line
25 Interface 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.



(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-w de, these servers cooperating to provide the domain nane
transl ation service: no single DNS 15 server contains norg~thadtesess el |
part of thevgﬁ’a 9database, but each server knows how to | ocate DNS
servers which are "closer" to the data than it is. For present purposes,
the main characteristics of the DNS of interest are: -- The host name
space i s or gahiceamrsameaoftthe WWW cits abilityhto exddresshpartiéulomestmation reagreshost
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separ at ed by Resource NamerQURN) tbatraan bpaessived ihtean YRLBY waylof example no @il of
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in Bristol, Engl ansghemd | havehisisfthé hycessistherhé esibel 05681t ab3® tRfresource of

“fred. hpl . hp.com" (note that if a host name does not have a termnal "."
it isinterpreted relative t %Y current node of the naming hierarchy). -

Each host has one ypg nore as%ﬁ%ﬁrﬁ'&h@ﬂ@oﬁ{awﬁiﬁé‘o&fﬁ{%( RRs). 30 -

There are a plurality of DNS servers each wth responsibility for a subtree
of the nane space.poft DNS ser duerhost port iarl thie RFEPY comnedtionpr part of its

bt -,an the latt | ibility f th i nd
subtree - gn the |gltey case il ydelaahoss #83830%E N bt hohto 1 he remal nder

of the subtree to
PCT/ GB96/ 03048 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 - hitp
host - www.hp.com
port - omitted (port 80 assumex)
abs-path - Products. html

20 The HTTP protocol is based on a request/response paradigm. 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 "Request-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 identified
by a MIME (Multipurpose Internet Mail Extensions) type also included in the response.

30 The two main request methods are:
GET - This method resuits in the retrieval of whatever information (in the

form of an entity) is identified by the Request-URI. It is important to



9 or nore further DNS servers. A DNS server knows the address of any server
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famliar 'com, 'edu', oquE i nt' net ‘ml|' dommins as well as
t op- 1 evel counky sammarii he GET method can be used to 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 written 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 availability 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 o 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 document (such as

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



25 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 bl e ‘g /91'2&9 nanes ending in 'ac.uk'. Descending fupéfghes/dtdg agai n
by way of ex %Te, adm ni stration of the domain '"hpl.hp.com is the

responsibility of Hewl ett-Packard Laboratgries and 30 adm nistration of the
subtree (domain) 'newcastle.ac.uk' is the responsibility of the University
of Newcast | e-the ceseurye ddentified/ 6y the/WRDi3 Accessed according to the scheme (protocol) and
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server whi ch authorunsly ithpiensl hyperibk tthea doelmens chfatcdhigy ‘anothér, oot gxtfvely
server. The query_ then proceeds_iteratively down the 'uk' branch until the
' newcast | e. adawerfuldocparent erossorsfesring systenesylis wigh-up eenfral burgaucratigeontgl. |
its subtree. 10 This | ooks extrenely inefficient, but DNS servers are
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take pl ac %o I&not irspo%/%%l rfélﬁ:re rwlhe%llﬁy EQ ﬁRN li? ascﬁ)Wrx?éad\é\é I"i’-‘orm" document on
screen and then activate a ‘commit’ graphical button in order to have the entered
information passed to a resource (such as a database) 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
15 ‘’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 as graphical buttons, this code

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

It will be appreciated by persons skilled in the art that HTML 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
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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 and the PSTN.
20
Another known example of the cooperative use of the Internet and PSTN is a recently
launched service by which an Interpet user with a sound card in his/her terminal
computer can make a voice call to a standard telephone anywhere in the world. This
is achieved by transferring digitised voicc 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 local PSTN the voice traffic
received over the Internet. Voice input from the called teiephone 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
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Summary of the Invention

According to one aspect of the present invention, there is provided a method of

as BIND, are widely avail ah dard o

providing services in a switched telecommunications system that includes a service
15 control subsystem for providing service control upon receipt of a service request, said
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 each associated with a respective
predetermined code, the computer network being generally accessible to users

20 of the telecommunications system but logically distinct from the latter, and

(b) -- upon the service control subsystem receiving a service request including a said
predetermined code, causing the service control subsystem to use the
predetermined code to access the corresponding service resource item over the
computer network. '

25

Inone preferred embodiment, the service resource items are locatable over the computer

network using corresponding URISs and step (b) includes the substep of translating a

said predetermined code included in a service request into the URI of the required

service resource item. This substep of translating the predetermined code into the URI
30 of the associated service resource item may be effected by one of the following
methods:

i

This Sheet Has Been Repl
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12 A cornerstone of the WWVis its ability to address particular

i nformati on resources by nmeans of an Uniform Resource ldentifier (URI) that
wi || general lywoler8bé her a Uni form Resource Locator (URL) tPEU/GBEIR4ET i es a
resource by location, or a Uniform Resource Nane (URN) that can be resol ved
into an URL. By way of exanple, a full 5 d7 "absolute” URL wll conprise
the foll owi ng el enents: schene - this is the access schene to be used
to access the resout digesmappingrwhere theyedetermined codg ersrespandingesubsiangially &@rai n
nane or |P address,mgqhh - the host port for the (TCP) connection;
10 abs- path 'the absolute path of the resource on the host. In
fact, the 'port= nagpahipulativd dbftile predadanmhed:axle apaording €o a predatenmiva fubctipm; e 5

ol SoEary 8, S 3, S e SR s ol S i R

- http host 4 andRI$IP- com port - omtted (port 80 assuned)
abs-path - Products htm 20 The HTTP protocol is based on a
request/response palogliiugrin mmznmlgmbyaﬁswcta@nswrédﬁemﬁmdmd@rm UREs,

5t abl | shes. & connelEeaieeibhableleind o s ble uabiRe 355E S Funel S 1A ™
el enent of the UR eompmenetworkr equest to the server. This request includes
a request el hOdpreferred method of effecting the translation substep is by look up in a DNS-type
10 distributed database system in which the URIs are held in records associated with
respective names, herein referred to as domain names, by which the records can be
retrieved; these domain are such that they can be derived, at least partially, by parsing
at least a substantial portion of said predetermined code whereby to permit the domain
name corresponding to a predetermined code to be derived given the latter, the derived
15 domain name thereafter being used to retrieve the URI of the required service resource
item from the database system.

As an alternative to holding the service resource items on servers for access using
URIs, the said at least one server may form part of a DNS-type distributed database
20 system with the service resource items being held in records associated with respective
domain names by which the records can be retrieved. In this case, step (b) preferably
includes the substep of parsing at least a substantial portion of a said predetermined
code included in a service request into at least a part of the domain name of the

required service resource item.

The telecommunication system may be a telephone system with each said
predetermined code being one of the following, namely, the telephone number of the
calling party, the telephone number of the called party, and a number input by the
calling party.

30

As regards the nature of the service resources, these may be of the following type:



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 ”\%orﬁ/izfi\lﬁ ce 36 (here held on storage 37) and repppiadesagss t his
response may include an entity of a type identified by a MMe (Ml ti purpose

Internet Mail Extensions) type also inclygded in the response. 30 The two
mai n request nethods are: GET - This nethod results in the retrieval of

what ever i nf or-mat seovicd lagict ineenfiad 1 tef exacutehby the) corespotaingi seiver upon béing
Request-URI. It is i rtant to WO 97/ 22209 - ] )

PCT/ CBOG/ 03048 1 AKEERT Viih the tpstit of %&’EF&E?‘!'EJN‘“%'@FW todhe.acgessing SHRici ng
process, it is thewHioMusRsetvita dalai GichSugcht Béiﬁggacoge;séd"%ﬁﬂ&&&eu {0k Ne

response and not the source text of the process. I's nethod I's used
to request that témvileased i thedgeessing eptiticcept the 5 entity

encl osed gn the r ' . the resource identified by
t he Requegt - URI . W%@én%pﬂgégl%%tgaﬂgé@ ?’ %‘r"%a%ﬁﬁi"%f i'%ﬁmﬁ?ﬂgxfosh: ng
resources, provi ddovnleaded s thgeactessing bntity €61 exelanivndherpbyyvi di ng data to a
dat a- handl i ng proc?ss“&f r ex%ﬁb’e“dat%ﬂ roduced as the result of
submitting a Tornj (OS8R FESOUES 2gIng A ggrurence of a log messpgg.ough an
append operation. In sunmary, the GET nethod can be used to directly

retrieve data, or to trigger any process that will return an entity ( which
may either baAdvamageonsly usenshrye eontrohef sgrvi¢epiesource items that affect them and can

10  update these service resource items by accessing the server holding the items concerned
across the computer network from a user terminal in communication with the computer
network.

Preferably, where URIs are referred to in the foregoing, these URIs are URLs and/or
15 URNSs. Furthermore, the servers referred to are preferably HTTP servers with the

service resource items being provided by users on their "Web pages”.

It is to be understood that reference in the foregoing to the computer network being
logically distinct from the telecommunications system is not to be taken to imply that
20 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. As regards the computer network being generally accessible to users of the
25 telecommunications system, this should not be construed that all users of the
telecommunications system have such access or can get such access; rather, it should
be understood as meaning that a significant proportion of these users have or can obtain
access to the computer network. The intention is to exclude computer networks that are
dedicated to the management or monitoring of the bearer network and effectively form

30 part of the telecommunications system itself.



of the result of running the process). The POST nethod is used for

regi stering data and specifying this nethod is also effective to trigger a
process in the server to handle the 15 posted data appropriately. The
passi ng of i RiQesEhhPN t0 a process triggered to run on a SBECWEBINSNAEg
either the GET or POST nethod is currently done according to an interface
call ed the Commpbn Gateway Interface (CAd).19The receiving process is often
witten in a scripting | anguage 20 though this is not essential.

Typi cal |y, theAeedrdigertednetdenzpeas ofitha preseny drugntien, there ds pmidtrgatmetéwd of

dat abase to se eady
referred to, %lv%a%%%%scfa Q&llésbgg% %Y?‘é@‘ W }ﬁ&gﬁﬁ%‘l@r’é& ues%"{cg§§'mm

dﬁt abase. O hepomnmu Emfvxéeaodms sabisystéra f?mpm&knpfscnvibe ddﬂﬂﬁi ® ﬂiiklese:sxe? of

t he Hyper Text 25 _Mar Lan or representing the makeup o
docunent s tranwmpwgwq'ﬁsﬁ%@m)%é% Iabi lity of powerful

graphi cal Vb fonsglosis o%Hfg*'bt%asN%éE&P& GHeE R the Thidinet Wiﬁrngl | yﬁﬁl ofuch

docunents in a Client termnal to present themto a user. Basic ,
is used to identifyservictiresource ¢msithatare thereafter ipcatable om theiIntemnet by mpgmphu c,

and it is then up t t t, ter o] C|de

how 30 to display g’é&ﬂ' J@é‘gt\ﬁ‘ﬁ‘f’ %egﬁ?é r}gﬁ%‘f‘/‘ewﬂ %sr&?’ﬁtgh F’ﬁ'ﬁ '
al so enabl es a URl gispectivé predemimingd todd; t 0 be associated with any el ement

of a docunent such as.a particgular word or_ an inmage t hat er

points to and |C‘kE’°8W%‘E“aEH‘ R Retyeen eac ‘&3‘%’89&“‘ code and the known

PCT/ GBO6/ 03fA8 14 t%@%agsrgg%sdu%%m With HRE pidBbretniindf GRRS g5l accor di ng

to the schenme (proto request met hod speC|f|ed Thi s arrangement
provi des a hypé)l i-nkpdoy ﬁm service] conirad rsubsystem receiving a service request including a

predetermined code, causing the service control subsystem to use the said
mapping to access the corresponding service resource item over the Internet;
the predetermined code being capable of input through a standard twelve-key telephone

15 keypad.

According to another aspect of the present invention, there is provided a method of

providing services for a private telephone system that comprises 2 PABX and a service

control subsystem for providing service control to the PABX, the method including the
20 steps of:

(a) -- provisioning at least onc server connected to a local or campus computer
network with a plurality of service resource items that are thereafter locatable
on the computer network by respective known URIs, the computer network
being generally accessible to users of the telecommunications system but

25 logicatly distinct from the latter, and the service resources each being associated
with a respective predetermined code;

(b) -- providing a mapping between each predetermined code and its corresponding
known URI; and

(c) -- upon the service control subsystem receiving a service request including a

30 predetermined code, causing the service control subsystem to use said mapping

to access the corresponding service resource item over the computer network;



to another. Using such hyperlinks, a user at a client term nal 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
world. Si ncg, awggz%yrrent created by one author may include gariddaghlossk to a
document cr &8t e y anot her, an extrenely powerful docunent cross-referring
systemresults with no central bureaucrapgc control. Hyperlinks are not the
only intelligence that can be built into an HTM. docunent. 10 Anot her

power f ul f eatther predeserminedzode beipg tapablelof inpnt thrahghrlstaadad tWélee-kéy @izphorent on
screen and then aactivate a 'commt' graphical button in order to have the
ent er ed inforkﬁﬂ bn passed to a resource (such as a database) designed to
coll ect such information. This is achieved by associating the POST request
method with the 'commt' button together with the URI of the database
resource; acBYvHRY 9§ cxpaples in opg preterred, gmbediments of the invention, dher eqrapnter

I nf or mat i ' 91?1‘51 | | £d !@ﬁ:am LIl .

appropri a’fggl ?/E m‘é@e i %n%‘%ﬁgesirb%p(t)o\c/j\eﬁﬁsu& %ggéi&%ﬁﬁ y |s§s{§'3&}é's%§é?%ﬁu3n of
pr ogr am code disgiactefromh ity isgbe Intéraettaod the tela¢omsmpumnications systen 9 arpublicderphone
docunents el enents, such as graphical buttons,. this code, 20 being executed
upon the but Fgﬁe'ﬂ'e#hﬁmé}g?ri ?%ﬁ'%eﬂfm%? Gf?&?f&"'ab'c?% HEEE 1 # PriyatgSYSIeR, s
downl oadi ng RhddsHiRgTR PABX | dn@th@coRiaer tebwatds ATANT unni ng the code. It will
be appreciated by persons skilled in the art that HTM. is only one of

several currently available scripting | anguages delivering the
functionajgty outlined above and 25 it may be expected that any serious

Wb browser will have built-in support for nultiple scripting |anguages.
For exanpl e, Netscape 2.0 supBuoief Pesdfigitiofi of the) Bvawimgsl Li veScript (the

the rol e of TP BB Retey Hytin Sl 3P Eraribetioby tay 9B ok BFHGB o
As vell as theadple! With réferéncd Rofe abtdrpaR}ifg AMpradirhatt draRiigs SRSwhieh:Veb
browser shoul d provide built-in support tfor standard nedia types, and the
ability to .Figurel is a simplified diagram of a standard PSTN;

15 .Figure 2 is a simplified diagram of a known PSTN with IN service capability;

Figure 3 is a diagram illustrating host domain name resolution by the DNS of the
Internet;

.Figure 4 is a diagram illustrating the functioning of the World Wide Web;

.Figure 5§ is a diagram illustrating the format of a standard URL;

20 .Figure 6 is a diagram of a first embodiment of the invention in which service
resource items are heid on HTTP servers accessible both by the service
control subsystem of a PSTN and by Web users;

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

25 _.Figure 8 is a diagram illustrating the format of a resource code 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
the case where the service code does not include an RRI part;
Figure 10  is a diagram illustrating the process of accessing a service resource in

30 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;
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15 | oad and execute prograns in the client, anongst other features. These
browsers nay be viewed as operating systenms for WAMVinteraction. WW and

t he Tel ephonQ,B(l,\lg.;mgk 5 It is possible to provide a tel epRITYGBIASHFM4Be over
the Internet between connected termnals by digitising voice input and
sending it over the Internet in discrete @ickets for reassenbly at the
receiving termnal. This is an exanple of a communication service on the

| nternet. ConveFigore/12At isi sdiggrami depicting apwme: spaes @he, Helname sprce {rgogptiteron
services provided over t e t LLel.

widely 10 available in E’?é‘%%é&%@&g‘\?g’?/,aé@%s@u‘gﬁ%‘?% cﬂﬁae%eg&'ﬁ%@ég%ﬁm
anot hers traditional ter teldphonecsunitesss no real threat to either the Internet

or the public te]l ephone system O npore jnterest are_areas of cooperative
use of the InteFigure AR %dlaﬂag’p%‘ﬁé&ﬁ}é? W@Fﬁ@ﬁ&f,m%f?i“@?&i’a%ﬁg Piis

exi sted for gome consi degghh&titiciBn@ e DN Peen outlined 15 above with
reference to Figure 4, nanely the use of a nodern |ink over the PSTN froma
user conput er 3Kignve 32C| ist ar disgramedspictingptheyindenportion rofothd etelnameo spagé rin

dialup I'P access to the Ln ' Eﬂﬁ_ative use is of a very sinple
nature, nanely the setti ﬁ&@éﬁ%fcﬁ@é@r% chdnnel over the PSTN for
subsequent |y geRiuié @8 | i @r dixigranr aflbstrating hihe eoveraln wperation | oft Qi Figwe 6

bet ween the Internet and the PSTN 20 Anot her known exanpl e of the
cooperative use of the | FRBPHEENIProEdie;a; roguing SumMbsr Seice: NoTPsRANBS 1R @ by

whi ch an I njgrnet user WdikhngnesRibibe bfg didNel b4 HRhad® phbRa!
.Figure 14 is a diagram illustrating the overall operation of the Figure 6

embodiment when utilised by a Web user in setting up a call through a
telephone interface integrated into the user’s Web terminal;
.Figure 15 is a diagram illustrating the overall operation of another embodiment of

15 the invention in which an interface is provided between the PSTN and
the Internet for telephone traffic;

.Figure 16 is a diagram illustrating the overall operation of a further embodiment
of the invention in which a call setup gateway is provided between the
Internet and the PSTN;

20 .Figure 17 is a diagram illustrating the overall operation of a still further
embodiment of the invention in which a freephone service is
implemented for Web users; and

.Figure 18 s a diagram similar to Figure 6 illustrating the provision of a distributed
pfocessing environment for interconnecting elements of the service

25 control subsystem of the PSTN.

Best Mode of Carrying Out the Invention

Figure 6 illustrates an arrangement for the provision of services in a PSTN
30 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



conputer can nake a voice call to a standard tel ephone anywhere in the
worl d. This is achieved by transferring digitised voice over the Internet
to a service provider near 25 the destination tel ephone; this service
provider then conpnects into the |ocal PSTN to access the gesqpsshzegone and
transfers P& Phto the Iocal PSTN the voice traffic received over the
Internet. Voice input fromthe called te% phone is handled in the reverse
manner. Key to this service is the abili to identify the service provider

| ocal (in telgp i e h i | on Thi.S. 4
arrangenent, I%P.ﬁd;%é %ﬁ&%{:ﬁ g‘félné'ggﬁérgr“ gs’%‘é@?ﬁgf&g%gﬁ??’gﬁfq’ro‘brm?lﬁg'g

t el ecom oper séreices ftorthé BRPsd4 & tupow arequaekt. SIit will B aippresiated nphte tieh Bignta @

t oget her of the InIerneI. }MSTN. I't, may, however, be noted that in this
case it is n&epressaaton gt g FoUyis highly disgrammaticni num of feedback to the 16
Internet calling party on the progress of call set to the destination

t el ephone over the PSTN |l ocal to that tel ephone; this feedback need only be
in terns & VheSEE43onayenerate in eanvertionakmanner thspondingsnseriice renuesiofron i t

can be seen h r c s . t Lnter.net and tel ephone
System i at STy Aty fll e APREL B Sn 1iicliar &y “RoRHRF be dlprmiich

i nvention t ocomeined ire theeservica regliest, anddio el biick 1of thé RquBsting SSIP appropriate

i mpl ementatign of [ IN er}(tj ces #"’@nt el ephone and ot her tel econmuni cati on
syst ems. SumHTCRANSIRE SFRcHNE: $AnSALPo AUSTTYICE JepiE 15 gsaerated by the SHPeitent

i nvention, th&HendeSoPidiétedihed tHpidr QBndifionstheirty Bt & laNHgged 'chéckSbirt Nthire

swi t ched tel ecomuni cations systemthat includes a service control

subsyst enl obeigeORe OF mpre sich ¢heck pints dn theroursesf daglingfa call £i8 mayche notsguest
sai d method iyng \idhd We HiSpe? CoRfitiHs have been downloaded to the SSP from the SCP then

it could be said that the SSP is responding to an information request by the SCP when

contacting the SCP upon the trigger conditions being met - however, in the present

specification, this initial communication from the SSP to the SCP will be referred to
15 as a "service request”).

The SCP 43 is also provided with a network access interface 44 to the Intemet 50 in
order to make use of certain service resource items 49 (also referred to below simply
as "service resources”) during the course of processing at least certain service requests

20 from the SSPs 41. These service resources 49 are held as WWW pages on HTTP
servers 31 (more particularly, on service resource databases 52 of these servers 51).
The WWW pages containing these service resources are referred to below as "phone”
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

25 URI will be used hereinafter to mean the Internet-resolvable indicator of the location
of a phone page).

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
30 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 particular service. In this case, the service logic program running in the SCP



(a) - providing at |east one server connected to a conputer network, said
networ k being generally accessible to users of the tel econmunications
system but logically 15 distinct fromthe latter, (b) - arranging
for at | east wapiietp sai d users to directly or indirectly HACIEEBI@INYS ce
resource itens on said at |east one server, the or each service resource
item pl aced by a user on a said server relkdting to service provision
concerning that_ user ﬁ%%the t el econruni catj ons system 20

associ ati ng a %l skelaton forme theing ingfantiatrsonireqsint of |p sexyice éguﬁ-és%ﬂr@@

item and (d) gepviPR intdd% RSB 1BHUFRSLERSs AAL8 ¥ethRhE ?é;aksve'hfrtﬂis%c&% ' the
request indicative of a sald predeterm ned code, causing the service
control subsystntity thet pade the servige tequestdint factnacsortiingahis approgahs thet SCP could

correspondi ng ,servi [ ree | ver uf er netwqrk, and (i.i

thereafter ut it?el Q'éplf'ﬁ%"‘é“zg‘ﬁ?gyeﬁé éi’%“ia{:'@ f?}egewrf‘{ mglgmﬁmné-pagq itd
provi di ng sgrViogic andriduld notneed sphaveahs mmﬂbﬂpﬁﬁﬁs&drﬁ% £RAGHSHREement sP§tems
preferred enbodi nent, the service resource itens are | ocatable over the

conput er net wolok Sy Ipgjc ag jsredired by sandaed SCE platfarms; SGHs conld thenchecome moihst ep
of translati ngyanaahe sﬁgﬁttﬁ:ﬁ?ﬂ%ﬁi&d@hﬁ@%ryw.i n a service request into
se

the URI of the require vice 30 resource 1tem This substep of
translating the predeterm ned code into the URI of the associated service

resource 11t em g Pisy hEG ik Mashiifgthe pRrd'or Wi L 10 Sher SRR, 15
a direct mappi4BonaiRs @ seivicenequint by arcasids @ pHone fige iR desdirc U DpbRFlckipt | Y
to the UR; of a service request in an INAP message (step 100), SCP 43 decodes the TCAP/INAP
message structure in standard manner (steps 101 and 102) well understood by persons
skilled in the art. Next, SCP 43 instantiates a service logic program, SLP, to handle
the request (step 103). This SLP is then responsible for looking up the URL of the
15 required service resonrce as determined from information contained in the service
request (steps 104, 105). For example, if the service request relates to a called-party
service, then the required resource will be indicated by the dialled number and the
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
20 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
SLP instance. A timer is also started (step 107).

25 If a response is received from the accessed resource before the expiration 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
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

30 and 111) after which the SLP instance is terminated (113).



-- mani pul ati on of the predeterm ned code according to a predeterm ned
function; - | ook up in a locally held association table associating the
predet ermi ned codes 5 and URI's; - | ook up in an association

tabl e assoc%&,{;}q dhe predeternmined codes and URI's, the asgog&adsosiust abl e
bei ng held on" a #®ast one database server connected to said conput er

network. A preferred nethod of effecting2ghe translation substep is by | ook
up in a DNS-type 10 distributed database systemin which the URIs are held
in records adfausteg 08, tithe-oesgreutsibeforeanesponsh és rereived; flfenr aadbfault espohesrai n

nanmes, by which the recor an be retrigved; thes onain are such that
Chey can’ be daasggners’s delufiffrsitariah pimbas) gy be fRfedi b Sstprastisiomt | a
portion of sajnd pat aflgh SNAPIECAP Qt8saph Ah® Sont bRckPR tht tedubQing YRty (sRBEE 14
correspondi ng toma; ﬁredet erm ned code to be derived given'the latier, the

derived 15 derd nELR instages isaherpiermigated él30 retrieve the URI of the
required sgrvice resource itemfromthe database system As an alternative
to holding the service resource itens on servers for access using URIs, the
sai d at | eastLozatngs & Aegessimy SérviomReasourcesf a DNS-type di stributed dat abase
20 system w,h he,sei,vi ce r.esgur.ﬁg items bepng held in records assQci at ed
with respecti é’é‘ﬁ’é‘?'ﬁ TR ASCCIGC It RECESSING, 2 PBPIFPASE (TesoBICe IS, sehgmatically, ¢ s

case, step (q%?,gga,w a@lmga&CbusaesegoB&esmsemoei_mrﬁigee 4 ihG@Rt BRI

substantial portion of a Said predeterm ned code included in a service
request i nt o dgterminesion Dblocks 47 dor determiningithe {Hideofothe tihone pags centaiping\vthe e

; . . I
i th cach!a tesita kit of G BIIGLFBlrkle3 Yl BN Wik ;. s P ORE Rl 17
t el ephone nurtiyesloek 47, hise eeadiircenaecessriiigek 4bhtkent azbesgdsahe phoneipage off the bezjuired | ed

party, and a s@:uvqgee{eséw E€l9 %\‘ert Elg Internet through interface 44.

Resource Codes - It is possible that more than one service resource is associated with
15 a particular telephone number; in this case the resource access block 46 will need to
know additional information (such as current point-in-call, pic) to enable the
appropriate service resource to be identified. If the service resources associated with
a number are located on different phone pages, then the additional information is also
passed to the URI determination block 47 to enable it to return the URI of the
20 appropriate phone page. It is also possible for all the service resources associated with
a number 1o be located on the same phone page. In this case, the resource access block
46 uses the additional information to pass 2 resource-identifying parameter with its
access request to the phone page concerned; it is then up to the functionality associated
with the phone page to access the correct service resource.
25
Thus, each service resource can be considered as being identified by a respective
resource code 54 (see Figure 8) made up of a first part Ul ("URI Identifier") used to
identify the URI at which the resource is located on the Internet, and a second part RRI
("Relative Resource Identifier”) used to identify the resource amongst plural resources
30 at the same URI.



calling party. 30 As regards the nature of the service resources, these may
be of the follow ng type: WO 97/ 22209

PCT/ GB96/ 03048 18 -- service logic intended to be executed by the
correspondi Nngy$&iMejo UpPOn being accessed with the result ofpdGrecEId8 Ut i ON
being returned to the accessing entity; -- downl oadabl e service data

whi ch upon bei ng accessed is intended to B& downl oaded to the accessing
entity; 5 -- downl oadabl e service |ogic which upon being accessed is

i nt ended to bdResowrteoheress + Whersondcenesservies wesnuree, 45 isloastedcomta phone pageedB/; -

Acvant agaous: ydeqiies by, s ORY, o She riBuE RS RACaRp sorRiidl UE B,

them and can Igenerafigl @itRertaepheie muimber Al6moot LreiephadinbeAFIAS 8 Pidshriricter
server holding the 1tens _concerned acyross the cqonmputer network from a user

termnal in cdiPRRIEER Podn Hii FASEHACCESSING 7 REPOURRS: HIPlY. inppl¥esmapRing thidiole R s
are referreéd tQ.d fqr; \ g@ﬁﬁnglﬁhf l{@gﬁe
Furtherrmre?I t %&g%%%?sﬁrlgggﬁlggoﬁ are pre@%g%myés@%\?é?g aWI s% he
servi ce resour¥ketoithecwrdspondingphout gage I8y thisslatter itself constinuting\etie desigesksservice i s
to be understo ko IRIE C& .l . Yo[e]NA the conput er network
bei ng | ogi cal |R§9‘%}ﬂ% %%‘cﬁef'%@& ?%ﬁﬁgﬁsépggé@ﬁ\sﬁ%lﬂ%é%?%%fg%%mﬁ%p%f%g%e
taken to inplysg hat 20 there is physical separation of the two - indeed,
there will frequently be joint use of the

10 In contrast, where multiple service resources 49 are located on the same phone page
58 (Figure 10), the rescurce code 54 comprises both a Ul and RRI, the Ul generally
being a telephone number and the RRI a pic or other parameter for distinguishing
between the co-located resources. In this case, accessing a resource involves mapping
the Ul part of the resource code 54 into the corresponding URI (process 55) and then

15 sending a request 57 to the corresponding phone page (process 56), the request
including the RRI of the resource code. The phone page 58 includes functionality 64
for accessing the required resource on the basis of the RRI in the request message. The

result of accessing the required resource 49 is then returned in response message 59.

20  An alternative to the Figure 10 method of accessing a service resouce that is co-located
with other resources on a phone page, would be to retrieve the whole page across the
Internet simply using the URI derived from the UI part of the resource code, and then
to extract the desired resource on the basis of the RRI.

25 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:

Direct Input
30 It wonld 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



sanme physical infrastructure. Furthernore, not only may bearer channels set
up in the tel econmuni cati ons system share the sane transm ssi on nedi um as

t he conputer network, but such a bearer channel may act as a pipe for
traffic acr§@§ é&@ conputer network. As regards the computgydigkpsuk bei ng
generally a 228 e to users of the 25 tel ecommunications system this
shoul d not be construed that all users ohgthe tel ecommunications system
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subsystem for pr ovigirdguRshpitiReans What alierd HAI§ b3 h \slanlard 2! £y BRpRSHN! -
the method including the steps of: 5 rovisioning at least one

server connected tl@p\ttwéhpsmmié\tnamesmdg: r@&fﬂwemﬂegnmg@mhaem, i tems
t hat th ftepul t ' Rl s,
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said service resource Itens eac
predet ermi ned code phongpad-(symhdaedhdiques are abrpqplyngedydforeampts eb easbiea calling

predet er m ped code and t,he kno URL 1 of the servjce resqurce
associ ated’with t H’Q‘%y emlernﬂm‘@d'%(?g;mea?ﬂed party). It would also be possible to
provide users with a full alphanumeric keypad to facilitate URI input.

Computation
Service resource access over the Internet could be restricted to a set of dialled
15 numbers from which it was possible to compute a corresponding URI; in this
case, this computation would be the responsibility of block 47.

Association Table Lookup
Probably the simplest implementation for the block 47 is as an association table
20 (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
worldwide in order to keep the association table up-to-date. (Note that the same
25 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 numbers).

30 DNS-Type Lookup
An aiternative lookup solution is to use a hierarchically-structured distributed
database system, similar to (or even part of) the Domain Name System (DNS)



(c) -- upon the service control subsystemreceiving a service request
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Internet through interface 44.

10

Before describing a DNS-type lookup implementation for the URI determination block

47, some further general comments are appropriate. Whatever method is used to

determine the URI, certain simplifications are possible if limited constraints are placed

on the URIs permitied. In particular, it is not necessary to determine all components
15 of an URI in the following cases:

@ A part of the URI path component can be made standard for all service
resources, this standard part being simply added by the block 47 once the rest
of the URI has been determined. For example, where a roaming number is to
be looked up, it may by convention always be held in a file "roam" in a

20 subdirectory "tel” of a subscriber’s directory on a particular 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.

(ii) The URI path component can be arranged to be the same as a predetermined
part of the resource code, the block 47 needing only to determine the host

25 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.

(ili)  Blocks of telephone numbers may have their corresponding service resources

30 located on the same host server so that it is only necessary to use a part of the
telephone number to determine the host component of the URI; in this case, the

path component can conveniently include all or part of each telephone number.



the predeterm ned code being capable of input through a standard twel ve-key
t el ephone keypad. By way of exanple, in one preferred enbodi nent of the

i nvention, the conputer 5 network generally accessible to users of the

t el ecommuni gatdons, system but |ogically distinct fromit, picg/deogodons er net
and the tel ecommuni cations systemis a public tel ephone system In another
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PABX, and the conputer network is a LAN. 10 Brief Description of the
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resolution by the DNS of the Internet; Figure 4 s a diagram
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Where a database lookup is used to provide the number to URI translation, this
database may be independent of, or combined with, a customer database containing
other customer-related information. Factors affecting this choice include, on the one

15 hand, the possible desirability of having the number-to-URI translation information
widely available, and on the other hand, the possible desirability of restricting access
to other customer-related information.

DNS-Type URI Lookup

20 A DNS-type lookup implementation for the URI determination block 47 will now be
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 the equivalent of a host domain name from the

25 telephone number of inferest; this domain-name equivalent is then resolved into a
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).

30 The nature of the DNS has already been described above with reference to Figure 3
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



t he case where the service code does not include an RRI part; Flgure 10 is
a diagramillustrating the process of accessing a service resource in 30
the case where the service code includes an RRI part; Figure 11 is a
diagramil | ua;(;@,h' ﬂP the derivation of the URI of a servi cecrassonines by
parsi ng an input telephone nunber; WO 97/ 22209
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=}

10 Thus, an input telephone number forming, in the present case, the UI part of a
resource code 54 (see Figure 11), is first parsed to form a host domain name (step 120)
and then passed to the Duris system (illustrated in Figure 11 as provided by the DNS
itself) to retrieve the RR with the corresponding URI (step 121). Following on from
the URI lookup, if the URI returned has its host component as a domain name, the

15 DNS is next used to derive the host IP address (step 122); this step is, of course not
needed if the host component is stored as an IP address in the RR. The URI is then
used to make a resource request to the appropriate server, passing any RRI part of the
resource code 54 (step 123).

20 There are a number of possibilities at the top level as to how a Duris system could be
implemented:

(a) Independent of the DNS. In this option, the telname space constitutes the entire
name space to be managed with the root of the telname space being the "."
name space root (see Figure 12A where the telpame space is shown hatched).

25 In this case, the Duris system is independent of the DNS itself. The Duris
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

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

company having worldwide operations.



the Internet for telephone traffic; Figure 16 is a diagramillustrating
the overall operation of a further enbodi nent of the invention in which a
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Figure 17 is a diagram illustrating the overall operati OpcREpdbnsbds! |
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form a fully qualified domain name from an input telephone number, after the
10 number has been parsed to form the part of the domain name corresponding to
the structuring within the telname space, the tail "tel.itu.int.” is added. The
fully qualified domain name is then applied to the DNS and the corresponding
RR record, holding the required URI, is retrieved. As a further example, the
telname space could be all name derived from internal extension numbers within
15 Hewlett-Packard in which case the root of the telname space would be
"tel.hp.com." and Hewlett-Packard would be entirely responsible for managing
this domain.
© Fragmented Telname Space within the DNS. In this option, the telname space
is split between multiple domains of the DNS name space and the Duris system
20 is provided by the DNS itself. Thus where the telname space comprises all
domain names derived from public telephone numbers worldwide, the telname
space could be split between respective "tel" 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
25 the part of the telname space corresponding to UK telephone numbers would
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
30 domain name within a country "tel’ subdomain and then a host domain name tail
is added appropriate for the country concerned. Thus for a French telephone

number, the *33" country code is stripped from the number prior to parsing and



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 response to predeterm ned trigger conditions being
met at a triywgesasheck point, there 10 being one or nore BAR/GBWHZMR points
in the course of handling a call (it nmay be noted that where the trigger
condi tions have been downl oaded to the S8P fromthe SCP then it could be
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SCP approacﬁ would be to follow this numbering plan structuring in dividing up a telephone
number to form a domain name. By way of example, the telephone number
15 "441447456987" which is a UK number (country code "44") with a four digit area
code ("1447") and six digit local number ("456987") could be divided to form a
domain name of 456987.1447.44 (note that the reversal of label order occassioned by
the fact that the DNS labels are arranged least significant first). If the telname space
is a subdomain of the DNS with a placement as illustrated in Figure 12B, the fully
20 qualified domain name derived from the telephone number would be:

456987.1447.44 .tel.itu. int.

There are however, difficulties inherent with trying to match the numbering plan
hierarchy when parsing a telephone mumber into a host name. Firstly, in order to parse
25 aninternational number correctly, it would be necessary for each entity tasked with this
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 2 major administrative nuisance as it means that each country will need to inform
30 all others about its numbering plan and any updates. The second problem is that a six

or seven digit local number is a very large domain; it would be preferable to create
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23 43 is of skeleton form being instantiated on receipt of a service
request and then serving to initiate service resources access and to return
t he resultsga;m%?hg access to the entity that nade the serpgicgssosidgst. I n
fact, according to this approach, the SCP could be inplenented sinply as a
platform for fetching and executing phong page service 5 |ogic and would
not need to have the conpl ex provisioning and nanagenent systens for such

| ogi c as is suiyiomans foypesfomancechnSGralipg atfsonsinit 1BGPE moobivibus ey didoimge nor e
ubi qui t ous, aﬁgsibly bei ng associated with every SSP. Figure 7 is a flow
chart illustrating the progress of events in the case where the SCP 10 43
handl es a service request by accessing a phone-page service resource. Upon
recei pt of a,service request in an | NAP nessage (step 100), SCP 43 decodes
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service | gjgi ?’%’?‘g‘;‘?%ﬁgﬂ?‘sﬁ) ‘{(}an é‘%ﬁe@@éu‘é‘% (ﬂsl? gb’*‘%&@ dfﬁ{mgi%g‘ﬁP i's
t hen r espons niinbering pianso U dagt.uthetehis nofRtrong reaban Sfollowguch @ delventeviscBNS
resource as deternined frrom, nfqrnmation tained in.the service | uest
(Stons o S Ragf hotifl pont e Titanf ff . Bopecipatel 1t Baprelote pessigle to

cal | ed- party paseé wl€ghond i‘hﬁlbér@ﬁsiﬁ%ﬂ defefiflinistic Qlgbfitim\akingD forl xeinBR! 8 Gidis t he
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o oter Yl withRO R SOk oring Hlaf SGHBIES. 541 10n3%s B IS, dofhaichuld!

request messa orrespondi ng server

hol di ng t he denssrsexved dy\the DPNScseoters are(statgst @@ty it wilirallewatki.on 1D i s al so
passed with the resource request to enable a response fromthe latter to be
linked with the appropriate

For international numbers it would still seem appropriate to separate off the country

codes and so a hybrid parsing scheme would be to parse the initial part of a dialled
15 number according to known country codes and thereafter use a deterministic scheme
(for example 3,7 or 4,6 or 3,3,4) to separate the digits. Of course, if a fragmented
telname space is being used as illustrated in Figure UC then the country code is used
to look up the host name tail and it is only the national part of the number which would
be parsed.
20
Finally, as regards the details of how a DNS server can be set up to hold RR records
with URIs, reference can be made, for example, to "DNS and BIND", Paul Albitz and
Criket Liu, O’Reilly & Associates, 1992 which describes how to set up a DNS server
using the Unix BIND implementation. The type of the RR records is, for example,
25 text.

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
30 digit label of 2826 would become “t2826" where “t" is used as the standard starting

character.



SLP instance. Atiner is also started (step 107). 25 |If a response is
received fromthe accessed resource before the expiration of a tine-out
period (tested in step 108), then the response, which is usually in the
formof a desyhRatdgyn nunber, is supplied to the appropri at eCBGBIEHS043
identified using the correlation ID passed with the response (step 109). An
| NAP/ TCAP response nessage is then preparesd and sent to the entity that
made the original service request (steps 110 30 and 111) after which the
SLP instance i $t widl bd appresiated] thay as with Ygmain/mameg) ovhere an input telephone number is
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nurber) may be cbdoprefix) it wouldibe patset dnera doncad farae éh thdtlodah daxfiaih NAP/ TCAP

nmessage and sent back to the requesting entity (steps 114 to 116). The SLP
I nstance is then termnated (113). 5 Locating & Accessing Service Resources
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46 then accesseqhatithedgbibel Page inpleinentatianctn kedreadily aduptedatd Ut simOdat® v
the Internet through interface 44. Resource Codes - It _is_possible that

Lert { t
more than one YaFQYSCEOfiEicaign discussed abeys regaing; the, form of the UI and what parts of
10 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

will be used to look up, not the full URI, but the host component and that part of the

path component up to the relevant subdirectory, the pic part of the Ul then being
15 appended to identify the required resource file.

For small local Duris implementations, it may be possible to have a single server; the
implementation should still, however, be considered as of a DNS type provided the
other relevant features are present.

20

Nature of 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 more fully below
25 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

be placed on a server 51 over the Internet from a user terminal 53 in one or more

WWW pages.

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

telephone corresponding to the number dialled by a calling party is busy). This



15 a particular tel ephone nunber; in this case the resource access bl ock
46 will need to know additional information (such as current point-in-call,
pic) to enable the appropriate service resource to be identified. If the
service raﬁgﬂhﬁfﬁ associated with a nunber are | ocated opceicgb&dzess phone
pages, the dditional information is also passed to the UR
determ nation block 47 to enable it to gsgturn the URI of the 20
appropriate phone page. It is also possible for all the service resources
associ at ed \di\teksim mamiercotld beaendde timt seik s&médm:smwoﬂ?rm Pag;eof thewdehli s

in

case, the r ce acc bl ddi t ormation_to pass
a resource-| ?‘F"y?%?gﬁ H@t‘i’é"ram %E%% I ifrg‘a'ﬂé%?’hlcbcﬁﬁé“%ﬁ e Bage
concer ned; intethddt dofifbeltied & refiRvé HR@tveRiGH :'nixbeei‘SSiﬁﬁ 'aﬁ&&%grghm i BsicaBlRONE

page to access the correct service resource. Thus, each service resource
can be consiifithe ghons pagei mgnlyderbpuwsccbfprtfymmondgpmmw the diversiop mmher.54 (see

Fi gure 8) I used. tify
the UR o " aikrustBe. i alvetein e o be Ml titEiek B a et RERAES, B Vo
RRI (" Rel at iivmayRes desirable el astbinpamy the nunbst with éxptanhioty mhlefial @EOWIE6ftaONgSt
pl ural resources 30 at the sarre UR WD 97/ 22209

PCT/ GB96/ 0308 EH‘CF@§%r‘E§e the diversion npbetoCah s agABEEdcto, be Etvraed (iRleaM 9 | s
| ocated on axRhRg ihgitehdy ﬁévms&nwitmxﬂﬁb%) Hhﬁ@v&h@h%%urce
code 54 sinply corrprl ses he U, denerally either a telephone’ nunber al one

or a tel eph@henspagsedoes|inejude pmmpmmmal (@8 eveellFasy theedigarsion mumibes amase,
accessi gy a fEROMS SwisHillE to’ makY RlntiSnal B L fhe PhSnd PLueS could be arranged to

retrieve the phone page and then extract the diversion number (this would, of course,
require a standard way of identifying the information to be extracted from the phone
page).

15 An alternative and preferred arrangement for providing for both viewing and functional
access to a resource requiring explanatory material for \}iewing, is to use an object-
oriented approach to resource design. In this case, the resource object would have two
different access methods associated with it, one for purely functional use of the
resource and the other enabling viewing of associated explanatory material. It would

20 then be up to the accessing entity to access the resource object using the appropriate
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
25 each use, each resource having its own resource code (generally, both such resources
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
30 as retrieval for operational use by a PSTN. Thus, while for human use the scheme
specified in the URL of a service resource could be HTTP, it may be advantageous for

operational use to define a special "phone" scheme (access protocol) which would



S resource code 54 into the corresponding URI (process 55) and then
sendi ng a request 57 to the correspondi ng phone page 58, this latter itself
constituting the desired service resource 49. The result of accessing
resource 49 i éssher eturned in response nessage 59. 10 | rCIGRISBIME wher e
mul tiple service resources 49 are |ocated on the sane phone page 58 (Figure
10), the resource code 54 conprises both a38Jl and RRI, the U generally
bei ng a tel ephone nunber and the RRI a pic or other paraneter for
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correspondi ng piinipmnppesibletimeess 56), the request including the RR of the
resource code. The phone page 58 includes functionality 64 for accessing
the required resource on the basis of the RRI in the request nessage. The

result of ascemsiag dabfi ﬂ%lﬂﬁ'dpd'sﬁﬁgq}ﬁ_?‘e@ of Servie rb@frct Shilh e ribe rogfo;fzﬂse

message 59. 20 An alternative to the Figure 10 nethod of accessin
servi ce resoucexechton inplags-(atibe sersemiwith the resylt obis axeantion heing petamed pathe,

woul d he to retgi.ev. I e -0S teSIMRLY i e
URI derived f rg‘raﬁhﬁ h%c%%?’ﬁ\grﬂ? '%?(R’?%é %g‘é ej{)@??gﬁ@%&%ﬁ% Fﬁ‘é‘n%oseg%f p@c{‘hgt he
desired reoz gur aa:eﬁsingt bﬁtlitbamkSexeémtohe?ﬂigt ertity; bl aDRggingi mﬁiuﬁen fdkrr mggmﬁ
Resour ce e - .The Jnmplenentation of the URl determ natjon bl ock 47 that
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It would be possible, though not necessarily convenrent, to arrande for the
cal ling party particeipucasgiof sexviop logic exentjtablecis plaee. The cal ling party may
thus i nput the host id conmponent of the URI required (either in the form of
a host

By way of example, a service resource constituted by execute-in-place service logic can

be arranged to impiement time-of-day routing, the result of executing the service logic
15 being the telephone number to which a call should be routed taking account of the time
of day at the called party’s location. An example of a service resource constituted by
downloadable service logic is service logic for controlling caliing-party option
interrogation using the facilities provided by an IP. As regards the logging resource,
this can be used for recording the number of calls placed to a particular number.
20
Where each resource has its own phone page and the resource is present only in its
unembellished functional form, then the HTTP scheme can be employed for access
using the GET method for both the downioadable service logic and the execution-in-
place service logic, and the POST method for the logging resource. If it is desired to
25 provide an explanatory material with each service resource, then any of the solutions

discussed above in relation to data items, can be used.

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,
30 the preferred approach is to place all such service resources on the same page and use

the RRI part of the corresponding resource codes to enable access to the appropriate
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26 domai n nanme or host | P address) plus the path conponent of the URI. For
exanple, in the case where the phone page of a called party is to be
accessed, the calling party may input the URI of the call nd,

I ndeed, thi‘%o?"ﬁﬁfﬂg may substitute for the normal input of&gl(g%:&'g%bﬁ%ne
nunber. A leading input 5 string (sfor exanple "999") may be used to
identify the input as an URI. As regards Phe i nput nmeans, where a user only

h d ' f ' her., URI
ol ements 1 eq i e ot ECoERAP Rpulcl e b adeBRBE' o B Hhu Here SR f e
st andar d t echexecnutedn-plate sdrvibeJogiy wttufned 1if dovatloatabledetvidecdatd exclopicplues are

al ready used, for exanple, to enable a calling 10 party to "spell™
out the nane of the called party). It would al so be possible to provide

users with a fuislif bR AAIEFEGA-RukBeideQalARbdirtP4Ml itnelofBYY execMiBUhAt | On

Service resource access over the Internet could be restricted to a set of
diall ed 155 place sepiigenlogic resayrmeane placed; on e sproe phanegage; the divetsionsnumber

di o kDot i ' l.d be th .
Cosponarbi |1 pisBSeoe, e dight di8m R 6 SO AR WeCRpURY ufl BSGIRCE oot wieht e
I npl enent at | okave@h RRIevahteostk"24/ i s as an association table 20

(either in menory or held on database disc store 48) associating a URI with
the U part of each resource code. A potential problemw th this approach

i's that a serwheR tARMYEARBI ﬁ?ﬁcﬁﬁtﬂréﬁ_ﬂ b lincluded| inc8l seAVide) réldiiRE foPn t he

other side of the world which inplies a rigorous update regi ne between PSTN

oper at or s 10 presentation to such party, then as already indicated, this can conveniently be done by
constituting the service resource as downloadable service logic with the chosen option

possibly initiating request for a follow-up service resource.

It will be appreciated that a service resource will often be of a complex type,
15 combining service data and/or downloadable service logic and/or execute in place
service logic. A particularly powerful combination is the combination of the two types
of service logic where the downloadable service logic is designed to interact with
execute-in-place service logic; using this arrangement, the user can be presented with
complex client-server type applications.
20
xamph i urce
Figure 13 illustrates the operation of a service making use of a resource on a server
S1. This service is equivalent to a "personal number” service by which a user can be
accessed through a single, unchanging number even when moving between telephones
25 having different real 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
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
30 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-teINb") where

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



worl dwi de in order to keep the association table up-to-date. (Note that the
sane 25 i nplication is not necessarily applicable in respect of

mar ki ng the call ed-party nunber as one required to trigger a service
request, sinceygégaiwnber may be arranged to be one of a gr ROI/GHISAIMBer S
all triggering an appropriate service request, in a manner simlar to 800
nunbers). 30 DNS- Type Lookup An alternativa7| ookup solution is to use a

hi erarchi cal | y-structured di stributed dat abasey%stem simlar to (or even

part of) the Ddeanedifiethby Byferexpmpiesirom a wrmingl 53) 29 ® moves to a different phone.
PCT/ (B96/ 03048 lﬁgreqf.kei V' thit'ePs Eﬁérﬁlglage f%raglee&eéu?e-fn %Jevw&em% | é\%&mgfm&

resource code to a correspondi hi's appro

descri bed i n nofelagebwindg. bel ow, woul d typically invol ve dat abases

mai nt ai ned by each PSTN operator for its nunbers with which URIs are
associ ated. These dat abases would be 5 accessi ble by all PSTNs

through a ned wqhkhe pfeSerit exk e'&E%ﬂ)@iauéM bétwedit BlSUWEBIB] mftibés Shd Ui&o

pointed to the appropriate at ab ase in a manner simlar to the mai n
System | n thi $’eaBene page ipstored in anjagsogiatien fablgtageessihledn SEPADpri at e

resol ution program arranged to request U resolution over the Internet
through interface 44. 10 Before describing a DNS-type | ookup inplenentation
for the URI detligon aaseroA sekingk 1ol dontao meerf B by dilligg B Web@D AiabérSofoBE the

appropriate. W{aep Vo%g 4[69 lt)qugdué ysgdpatsges a call set up request to SSP 41 (note that in

10  Figure 13 the bearer paths through the telephony network are shown by the thicker
lines 60, the other heavy lines indicating signalling flows). SSP 41 detects the dialled
number as 2 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
program for controlling translation of B’s Webtel number into a current roaming

15 number for B; in fact, in the present case, this program simply requests the resource
access block 46 to access the service resource identified by B’s Webtel number, (that
is, B’s phone page 49) and return the result of this access. To this end, block 46 first
translates B's Webtel number into the URL of B’s phone page and then uses this URL
to access B's phone page over the Internet (for example, using the "phone’ scheme

20 already referred to with a2 method corresponding to the HTTP GET method). This
results in B’s current roaming number B-teINb being passed back to block 46 and in
due course this number is returned to the SSP 41 which then initiates completion of call
set up to the telephone 40 corresponding to B-teINb.

25 The Figure 13 example related to a called-party service; it will, of course, be
appreciated that the principle of accessing service resources over the Internet can be
applied to all types of services, including both calling-party and called-party services
and hybrids. Thus, standard 800 number services can be implemented with the dialled
800 number resulting in access to a phone page resource constituted by execute-in-place

30 service logic that remrns the most appropriate number for controlling onward call

routing.



determine the URI, certain sinplifications are possible if limted
constraints are placed on the URIs permtted. In particular, it is not
necessary to determ ne all conponents 15 of an URI in the follow ng cases:
(1) A pa e URI path conponent can be nade stand service
resources,%%glqléﬁsnpandard part being sinply added by the gilrcglc({(@%ﬁgénce t he
rest of the URI has been determ ned. Foggexanple, where a roam ng nunber is
to be | ooked up, it may by convention always be held in a file "roant in a
20 subdiill be appreciited that akthongh ibtheFifaae '13 edampsle ey ¥riee Rqisst Floall| ar
server. In ttg% §ase t he URI. host con‘agnent and the_subscriber-uni que part
of the path %ﬁ nWa trigegred; bys @ igpding Avmber strive of andiplied pumbaTnRrgrYieR h part
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exanpl e, |Hq¥ p d, W t eI ephone
nunber conce nedggmﬁ%% | erff‘&n?le %hﬁg?rdﬁ# ﬁ’g{"ﬂ%‘!“&ﬁ@ﬂ?? %1 hi gh
probabi | i ty befringthglfoznrere tem 4 beralwtiinejrachi ne. The path may aI so include
standard conponents to be added by block 47. (iii) Blocks of tel ephone
nunbers may have their corresponding service resources 30 | ocated on
the sanme hosg t 15 Bhell dertice R cdRERRNad . 1 he

t el ephone nun{)ﬁ%s et&gr n'éé t ﬁ}eéﬁmst corrponentngkgiﬁé%ﬁﬁl@@%?l%ﬁlémcase,

t he path corfponmamumgnvemmmhbpe voting.de this lcass; dialling the veting numbephone
gwagg 6)%32??@5%53&2@8 picking up the call to pass a service request to SCP 43 which then

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 maiter to collect and collate voting

from all these logging resources over the Internet. If an SCP with Internet access is
15 provided at every SSP, then the risk of congestion is greatly reduced.

As already noted, a user’s phone page may hold muitiple service resources in which
case the access request from the accessing SCP needs to contain an appropriate RRI
identifying the required resource.
20
In the event that an SCP is to provide both a traditional IN service to some users and
an equivalent service using an Internet-accessed service resource to other users, then
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
25 customer record database.

Once a user, such as user B, has set up one or more phone pages specifying his desired
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
30 such service resources. This is possible if the Webtel-to-URI databases are available
to all operators. Thus multiple operators could be set to access B’s phone page or

pages. If an operator declines to use B's phone pages, B can cbviously chose not to use



This situation inplies a tight degree of control by the tel ephone operators
and does not offer the tel ephone user the freedomto choose the host server
on which user places their phone page. 5 Another general point worthy of
note is that ag\ge)iﬁ(,gthe URI is determned, the host conponect/Gabe/a3n4s URI
may be provided either in the formof a host domain name or a host IP
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15 appropriate resource for a particular trigger condition, must also be notified. This
notification process will be referred to hereinafter as ’registering’ the service resource
with the PSTN operator; registration is, of course, necessary to enable the association
tables used by SCP 43 to be set up and for trigger conditions to be set in SSPs 43. For
certain services, such as that described above with reference to Figure 13, it is not the

20 user that supplies the triggering number (the Webtel number in the Figure 13 example);
instead, the PSTN operator allocates an appropriate number to the user as part of the
registration process.

As to the procesé of placing a service resource on a server 51, how this is carried out
25 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
errors (accidental or deliberate) in implementing the service resource. However, the
operator will probably be much more concerned about the proper operation of any
30 service logic that may be returned by a resource; indeed, an operator may not permit

such a service resource.



Figure 3 when the term "DNS-t{pedissygtrgmiamsealso i ntroduced. For

30 The nature of the DNS has akteady-been-deseriped above with reference to
conveni ence in the foll ow ng 2 DNS- fypessyst em rgani sed to provide a
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123). 10 user can arrange to download the required service resource into the user’s allocated

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

user phone pages containing service resources.

15 Except where a user’s own computer acts as server 51, placing a service resource on

a server will generally invoive clearing one or more levels of password protection.

As regards the origin of the service resource loaded by a user onto server 51, this may
be generated by the user or, particularly where the resource includes service logic, may
20 be provided by a third party (including the PSTN operator).

If the PSTN operator wishes to have control over the service resources 49 to avoid any
adverse effects on operation of the PSTN, two approaches are possible. Firstly, the
operator could require that every resource (or, possibly, a particular subset) had to be
25 subject to a verification process before use, appropriate measures then being taken to
avoid subsequent alteration of the resource by the user (except, possibly, for particular
data items); in this respect, the operator could require that the resource be placed on
a server under the operator’s control arnd to which the user had no write access (except
possibly for altering particular data items, as indicated above). A second, more
30 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 seiections in case where the resource
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20 There are a nunber of possibilities at the top level as to how a Duris
system coul d be inplenented: (a) | ndependent of the DNS. In this option,
the tel name space constitutes the entire nane space to be managed with the
root of thevf,@g-nﬁg@ space being the "." nanme space root (SEEx/GBYRBES1I2A
where the tel nanme space is shown hatched). 25 In this case, the
Duris systemis independent of the DNS i #$elf. The Duris system coul d, of
course, use the sanme basic infrastructure as the DNS (that is, the

I nternet) or iBgludt sepdes logisydhegustomuseddeseurcpyequid them be koaded gnte p serxer 51
conprises all [ NspREorC [ is

nunbers wor | V?Ahggl,l&f)a sﬂlﬂﬁg a ?OJI Wﬁ?@?ﬁ%t%ngf °t6‘l'e‘Ieé‘%ﬂ§Jhe R%ﬁ%gir%ﬁs\%glad gi ve
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97/22209 5 a ’commit’ %raphical button of the form, the entered informatibi-WoltdOBd Ghgiged 30
(b) Unfragnmented Tel nanme Space within the DNS. In this option, the

t el name spacedak ta the sevar Sherehtbe drformatian weuld beaned it profice 2 systameised s

rovi ded by the. | I h I p | .S€S I
Glormi ' names Ly, B0 hercdtihd Dlackfd Urf ule bervel, B9 HEcRP G HE"TerhE” R v
space coul d halvphtageesf this approach ia/iiah registdationiofthe serofce rdseurcd Withithe epetmoci al

subdomain "tel", the roaqt t he. t el nane space, . then heing "te|l.itu.int."
(see Figure 1% B“W@Pﬁaogéﬁie%w%énﬂﬁqycr‘%’bmﬁféﬁt if segitaatinn do bgpanas 2
space). The repiaiesp ol Navirpla Sevite relbitd Adéd 6n 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

15 be the best solution, particularly if an HTMI. form exchanged over the WWW can be
used to produce a customised service resource. It should be noted that producing a
customised service resource using an HTML form is not limited to cases where the
PSTN operator controls the server.

20 As regards updating service resources, there is likely to be a need to update certain
data items on a fairly frequent basis (for example, roaming number). Where the PSTN
operator does not place any controls on the service resources 49, then update is a
relatively simple matter, only requiring write access to the server concerned (as already
indicated, this will generally involve one or more levels of password protection).

25 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
conveniently be used as the medium for modifying a data item in such cases; to the

30 operator, this has the benefit of limiting the modifications possible whilst to the user,

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



domain "tel.itu.int.” would then lie with the ITU Wth this latter
exanple, to forma fully qualified domain nane froman input tel ephone
nunber, after the 10 nunber has been parsed to formthe part of the
domai n name corresponding to the structuring within the telfoag e, the
tail "tel.it‘YP?Wt’.g‘e’ is added. The fully qualified domain ﬁ‘Larre |§E§‘ﬁgn
applied to the DNS and the correspondi nggRR record, holding the required
URI, is retrieved. As a further exanple, the tel nane space could be all
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respective "tlaternesubdonmai ns of each country domain; thus, as illustrated in
Figure 12C, the part of the tel nane space corresponding to French tel ephone
nunbers woul d have a root of "tel.fr." and 25 the part of the

t el name spaceygpik; | to UK tel ephone nunbers woul d have a root of
"tel.uk.". The responsapbiliity for adm nistering each "tel"” subdomain woul d
then |ie w tConsiserationwillynext/¥e pivemntosothert passiblexusapofethe tservicer resaurdes| Held
qual i fied,domai n name fromy,an_input, t.el ephone nunber,, the part of the

tel ephonelﬂur’fﬂ&m%??%% PHEE uﬁ'rfprc&@pﬁs‘ 'éﬁegg!ds Pg‘_’qco?ﬁﬁtcﬁﬁmﬂlﬁrat of
t he 30 divck5i0n RuMdER thérl provided ﬂml?idnﬁ pagels resd Betesiild otdithé h@Bmer host

domain nane tail is added ap;i)ropri ate tor the cou_ntr?’/‘1 concerned. Thus for a
French tel epHERe Wehes terminal 1533 userofngan use ) graphical; Wep JuewseroRning funber

prior to par StRgnfANSB 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

15 visual context giving meaning to the number, or may be passed to user A with
accompanying explanatory text.

A more useful example is a current roaming number service for user B. Suppose B’s
phone page 49 on server 51 (see Figure 14) is operative when accessed to return a

20 current roaming number where B can be reached. Further suppose that user B has a
Web site with several Web pages written in HTML and each page contains a graphical
phone’ button which when activated uses the GET method to access B’s phone page
by its URL. Now if user A whilst browsing (arrow 66) B's Web site over the WWW
from user A’s terminal 53, decides that he would like to call user B to discuss some

25 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.

B’s current number to be called is then determined and passed to user A’s terminal 53
30 (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



WD 97/ 22209 PCT/ GB96/ 03045
31 used to add a tail of "tel.fr. ". The tail appropriate to each country
can be stored in a local |ookup table. As a further exanple, two conmerci al
or gani sati ong, (%n%gpany and Y conpany) with respective DNgctaBed/a3e4s0f
"xco.com " ang "yco.com" may agree to operate a common Duris systemw th a
t el name space 5 split between "tel43xco.com" and "tel.yco.conf. In
this case, any Y conpany tel ephone nunber input from X conpany will be

parsed to a fassogiated aithithe phepsrhwitan.retrftom dhenghone page when rejuroing ghe cursend vi ce

versa. Consid | O 1]l Y rsi t
nunber into aﬁégﬁnari nﬂ‘ %l 'ﬁgﬁé‘h-&%g%tﬁé;&%oée@ Pt%\/\/r%&r)@g? ggﬁr%’er t?ﬂ}g&ﬁ? "
characters i nfhe cuh@nthumhiser foorepching oker B)dusilso eithralingmbersowias® couvidibe. O
course, as already explained, tel e%ggeq]nunbers, aiﬂe hi erarchical ly

r

structured actarhfdige _‘@F'e“é'ghﬂ’ﬁéﬁﬂs W%@PFH_{:}“ Qrpe "FH’G%“ ByBbeLp §i8ich
woul d be tg f @l Qal iffctmBtEHR 1iEN 16 b Sutsjich - trédueROctagd i ?%eexﬁgyé?g%one

t el ephone nunber to form a donmarn nane.” By way of exanple,
nunber 15 " 44twprpxigieaby informationiis frpmutherphene: pagec Glws.r B’ scphose 'page’ potnoniy a

four digit ar (. 7" ' | Ghh I LoG"Ad56987") coul d
be di vi ded tos‘%gfcﬁggle 8ﬂ¥§|é‘n“‘)ﬁ%‘%g?‘§?°%@§%‘.%%32ﬁ%é% n{xwée r sal
of |abel ordefimes edtsiedt ap etarlpy; idnipting®'s phivgie paje DB comize) domria AwaRmed
| east significant firs‘qta%i. | f. the telnane space is a subdomain of the DNS
with a pl acenghtiresdhat vatjable data meed,only PB“%SE}"%%‘E%Hy 20 qualified
domai n nargg derived fromthe tel ephone nunber woul d be: 456987.
1447.44.tel .itu.int.

In a further example, B’s phone page might include downloadable service logic for

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
15 general telephone number for a family but also giving the user the possibility of
selecting further phone information on each family member, such as a time-of-day

dependent number; in this case, each family member has their own follow-up phone

page.

20 In the above scenarios, user A has been presented with a number to call over the
PSTN. User A can now pick up his standard telephone and dial the number given. In
fact, 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

25 A’s telephone; with an ISDN connection, as two channels are available, this problem
does not arise. One way of overcoming this problem would be to have user A’s
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 example,
current WWW URL being accessed) and then terminate its SLIP/PPP connection to

30 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 return
to the point where A left off to call B. An alternative approach is to operate a suitable



There are however, difficulties inherent with trying to match the nunbering
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PSTN from his terminal; this functionality generally comprises a hardware interface

70 (Figure 14) to a telephone line and phone driver software 71 for driving the
interface 70 in response to input from application software such as the Web browser
73. A could call up his phone software and enter the required number or, preferably,

15 A need only "select” on screen the number returned from B’s phone page and then pass
it into A’s phone software. Indeed, provided user B knew the software interface to the
software 71 providing dialling functionality on A’s terminal, it would be possible for
B’s phone page to return to A’s terminal program code for automatically dialling B's
number upon A confirming that he wishes to proceed with call placement. As an

20 alternative to placing a voice call, if A’s terminal is equiped with a suitable modem and
controlling software, A could, instead, elect to send a fax or data to B through the
PSTN either to B's ordinary number or to one specified in B's phone page as the
number to be used for such transmissions. Of course, placing a call from A’s terminal
over the PSTN may be subject to the problem already discussed of conflict for use of

25 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
is busy, a number of possibilities exist. Thus if B has a phone page that specifies a
30 diversion mumber, 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, a busy signal will returned
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voice use, then referring back to B’s phone page requires a new Internet session to be
started (in fact, this inconvenience could be avoided if B’s diversion number were
passed to A’s terminal at the time the original number to be dialled for B was

supplied).

The service resource accessed on B’s phone page upon B’s telephone being busy may,
of course, be more complex than just a diversion number. In particular, user A may
be presented with a range of options including, for example, B’s fax or voice mailbox
number, the selection of an option potentially initiating the running of appropriate
accessing software. Another possible option would be for A to leave B a call back
message using a form downloaded from B’s phone page upon this option being chosen;
the completed form would be posted back to server 51 and logged for B to check in

due course.

Of course, it may arise that user A wishes to access B’s phone page to find cut, 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 transiation of B's Webtel number to roaming number would be automatically
effected (assuming B is still registered 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 example, at a known Web

at as MAt' domai n nanes, where an input tel ephone
nunber is not the full nunber (for exanple a local call does not require



5 The foregoing discussion of Duris systeminplenentation, has been in
ternms of translating a tel ephone nunber into an URI where the tel ephone
nunber fornms the full U of a resource code and the Duris systemreturns a
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the required MWebtahmumbér tocthe Agpocigtien-tableoWeb siBuri s i npl enmentations, it may
be possible to have a single server; the inplenentation should still,
however, b€ considered as of a DNS type provided the other rel evant
features are present. 20 Nature of Service Resources Turning now to a
consideration_of the service resources 49, how these service resources can
be provi si onedntermedPSTN Call lnterfaces1 i || pe described nmore fully bel ow 25
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interface 80 into the PSTN. Interface 80 is arranged to convert between ISDN-type
telephone signalling on the PSTN and corresponding signalling indications carried

15 across the Internet in IP packets; in addition, interface 80 transfers voice data from IP

packets onto trunk 60 and vice versa.

Thus, upon A initiating a call to B, Internet phone software 81 in A’s terminal sends
call initiation signalling over the Internet to interface 80, the address of which is
20 already known to A’s terminal. At interface 80, the signalling is converted into ISDN-
type signalling and passed to SSP 41. Call set up then proceeds in the normal way and
return signalling is transferred back through interface 80, over the Internet, to the
software 81 in A’s terminal. This software passes call setup progress information to
the WWW browser 73 for display to A. Upon the call becoming established, A can
25 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.

IN services can be provided to this call by SCP in response to a service request from
30 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
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34 diversion nunber could be nmade the sole service resource of a phone page
of the user. The phone page URI could be a URL with schene set to HTTP in
whi ch case t hoggh2d¥pt hod coul d be used to retrieve the divecsicmasosstoer .
Such an arrangenent is suitable if the phone page is only to be used for
functional retrieval of the diversion nunbed7 5 However, if the diversion
nunber is to be visually géesented at a user termnal 53, then it may be

desirabl e to acd®fselehons being hieys the husy dsdisatiomisgetprnedtterA s kerpitial whedel it can
often not be neGRSSAMA4 thﬁalfﬂ ' Eg&lﬁp‘f . d, o be
returned into an exi stlggtﬁlsp gi;g{égﬂggge tha Q’é‘ﬁrq‘gfzg%?c%?%éﬁg%sléont ext

i nformati on). However, where the phone page does include expl anatory

material as well t he diversion nunper, . 10 entity only wishing to
make functional Iagéctop@’ﬂmge gﬁﬁ?‘ﬂs §‘,deé8’3fﬁ3‘“ﬁé‘°%ﬂ?%ﬂ§@&r tony SRE ospletrigaer

phone page ansl tdaaities dndClenérd alel aulst@ms(&nhh&ewghﬁbm%mg% d.
require a standard way of 1dentifying the information to be extracte rom
t he phone page). 15 An alternative and preferred arrangenent for providing
for both viewn Op§ éﬁg A% S to a resource requiring explanatory
material for vi j ect- oriented approach to resource

design. In this Rige, 16t iliestratcs aufuctherohramgemenn by cvliietv A dan@allilf 4Ry Qdeivige BSS
met hods associated with it, one for purelg f.unctional use of the resource
and the ot her eﬁé‘HFPﬁfj’aWWe&fI“ég’éﬁﬁea é‘H“ﬁU@ﬁW&ﬁ?HtSBWP gatewayi A is previdedy| d
20 then be wp iharliiRrfads Yol Hith e IntndeS0ASTiEh b SSP A3 CEbfrfenRitis Chardivdy"9
t he appropriate object nethod.

90 can be co-located with SCP 43 (though this is not essential). Gateway 90 has the

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

Thus, upon A wishing to call B, a third-party call setup request is sent from A’s
15 terminal over the Internet to the gateway 90 (see arrow 91). This setup request includes
A’s telephone number and B’s current roaming number. Gateway 90 first attempts to
setup the call to A’s telephone (which should generally succeed) and thereafter to set
up the call to B’s identified telephone. Once the call is setup, A and B communicate
in standard manner across the PSTN.
20

If B’s phone had been busy, then any of the previously described scenarios may ensue.

Gateway 90 can also be arranged to make service requests to SCP 43 upon
predetermined trigger conditions being satisfied. Thus, gateway 90 might be set to pick
25 up the busy condition on B’s telephone and initiate a service request to SCP 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.

As already generally discussed in relation to Figure 14, a complication arises if A only
30 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



Yet another arrangenent for providing for both view ng and functional use
of the diversion nunber, would be to provide separate resources
appropriately configured for 25 each use, each resource having its own

resource co general ly, both such resources would be pl ageflgaékdsbg same
phone page ;{'ﬁagl g S{ﬂ S case the U part of each resource code would be the

sanme). Retrieval of a phone page for use hyga human user will generally not
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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
automatically or through a form presented to user A at terminal A and then posted back

15 to server 51).

It may aiso be noted that the interface 80 of Figure 15 and the gateway 90 of Figure
16 provide examples of service requests being passed to the service control subsystem
by entities other than SSPs 41.
20
WWW-based "FreePhone" (800 number) Services
It is possible to implement a "FreePhone" or "800 number” type of service using a
combination of the WWW and the PSTN. As will be seen from the following
description of such a service with reference to Figure 17, a WWW/PSTN
25 implementation does not necessarily rely either on transferring call charges from the
calling to calied party or on the use of a special "800" number, two characteristics of
standard "Freephone” schemes. The WWW/PSTN implementations do, however,
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.
30
In the Figure 17 arrangement, a user D such as a large department store has a website

on a server 51; for the sake of simplicity, it will be assumed that the server is under



be arranged to inplenent tine-of-day routing, the result of executing the
service logic 15 being the tel ephone nunber to which a call should be
routed taking account of the tine of day at the called party's |ocation. An
exanpl e of awaxs7ebme resource constituted by downl oadabl e PemdBsenioasyi c i s
service logic for controlling calling-party option interrogation using the
facilities provided by an IP. As regards tM4& | oggi ng resource, this can be

used for recording th unber of calls placed to a particular nunber. 20
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t he executi on- i @ffergd fresaledy\VPcln dddigion, Deld atfreepiRD8 page t Mofbr handlingenwicies g
resource. If it_,isdesjr to 25. provyigle .expl anat or, terial wth each
service resourc%?&gh%nigﬁgp@f’et %s’s%?x‘pﬂbﬂgﬂ’('ﬁ E%ﬁs%éﬁf vithha “fresphosy’ ¢ o
data itenms, sargmmicmwnoﬂ/\mmeaar@éahn@fmavsmwicﬁﬁndgeésage&e is to be
associated with a nunber, then each such resource can be placed on a

respective phone page with its own URI. However, 30 the preferred approach
part of the cor}Rbas el Xaf EriaRY R D3 WRNE N30E0E Bl tyt Biiubate pases
appropriate {#mog 71212208 A sees an item of interest and wishes to make an enguiry to D about
fo 1 ts form (exXabER HeRch shicaetisie ¥ Sl MY e sappicd repbomomuon 122
downl oadabl @0's eassictaediwith tis cdtﬂm)paga bosscetried DPAIE agtivativ Calsed cdie Brfiedded
service-data resqurce .and a ti ne-of-day execution-in-
in the catalogue page currently loaded in A's terminal to prompt the user to enter their
telephone number and, optionaily, their name, after which an HTTP request is sent to
D’s freephone page using the POST method and enclosing the entered data (arrow
123). D’s freephone page on receiving this request executes service logic to enter a
15 new enquiry (including A’s name and telephone number) in an enquiry queue 127
maintained in an enquiry control system 126. In the present example, the enquiry
control system is connected to the server 51 via line 125, externally of the Internet;
however, it wouid also be possible to have server 51 communicate with the enquiry
control system through the Internet and, indeed, this may be the most practical
20 arrangement where D's Website is on an ISP server rather than on a server controlled
by D. In fact, the code run in A’s terminal upon activation of the freephone graphical
button 122 could be arranged to directly forward the enquiry request to the enquiry
control system over the Intermet rather than passing it back through the server 51.

25 The enquiry contro! system 126 manages enquiries passed to it to ensure that they are
deait 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,
this estimation being based on the number of currently queued enquiries and the
average time taken to handle an enquiry. This estimation of waiting time is passed back

30 via server 51 to user A in the response to the POST request message.



5 place service-logic resource are placed on the sane phone page, the
di ver si on- nunber resource code m ght have an RRI of "1" whilst the tine-of
day resource code m ght have an RRI value of "2". Where calling/called

party optiorwog.{/ﬁﬁgo be included in a service resource forpdfcaii@sant ati on
to such party, en as already indicated, this can conveniently be done by

constituting the service resource as downl ggpdabl e service logic with the
chosen option possibly initiating request for a foll owup service resource.
It will be appilbeienquiry ¢dusol system 126 dooke afterr the distributiof tof Rnipiried toca AGHBEre X
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service logic is designed to interact with execute-in-pldce service of:]si C;
usi ng this arramagenbdetectedhas ayailable torhapdle thesanguiry (thus, for examplecthe system may
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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
15 originated the call over the PSTN. If, for whatever reason, the call remains incomplete
(for example, unanswered by A) for a predetermined timeout period, then unit 128 can
be arranged to automatically pass on to the next enquiry at the head of the queuve 127.

It would, of course, be possible to dispense with having the unit 128 request call setup

20 through gateway 90 and either have the agent D’ dial A’s number manually or have
unit 126 initiate auto-dialling for D’ telephone (agent D’ having, for example, a
computer-integrated telephone similar to that of A’s in Figure 14). The advantageof
these approaches is that the existing PSTN could be used without adaption and without
any service 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
Internet access when user D tries to set up a call to A’s telephone. The solutions
30 discussed in respect of Figures 11 and 13 can also be used here (termination 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



B can be reached. In the sinplest case, B's phone page is just a single
nunber that can WO 97/ 22209

PCT/ GB96/ 03048 37 be nodified by B (for exanple, froma termnal 53) as B
noves to a dyblgsams phone. Mre likely is that B's phone Pay6BP&ie3n4S
execute-in-place service logic providing tine of day routing. 5 In the
present exanple, the association between B3 Wbtel nunber and the URL of
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results in B's current roaning nunber B-tel Nb being passed back to bl ock 46
and in back, this mechanism being usable independently of whether or not there was a conflict

problem for use of A’s telephone line.

Where user A only has a telephone 40 and no terminal 53, it is still possible to utilise

15 the basic structure of Figure 17 to provide a freephone service for user A without
resorting to the complexity of call charge transfer. More particularly, A would dial a
special number for user D’s freephone service (typically an 800 number), and the SSP
41 would recognise this special number in standard manner and make a service request
to SCP 43 including both this special number and A's number. SCP 43 would then

20 ascertain D’s freephone-page URL by doing a number-to-URL translation and access
D’s freephone page using a POST-method HTTP request similar to request 123, Once
this request had been registered as an enquiry by D’s freephone page 124, the lattter
could send a response to SCP 43 asking it to play an announcement such as “Your
freephone enquiry has been registered; please hang up and you will be contacted

25 shortly”. This announcement could be played to A by an IP in standard maoner. A
would then hang up and be ready to receive a call from D.

A significant advantage of the above freephone schemes using WWW, is that user D
is not running up charges for use of the PSTN during periods when an enquiry is

30 engueued, waiting to be handled.

Variants



due course this nunber is returned to the SSP 41 which then initiates
conpletion of call set up to the tel ephone 40 corresponding to B-tel Nb. 25
The Figure 13 exanple related to a called-party service; it will, of

course, be W(?%?Z??&@t ed that the principle of accessing SerpgreEdsA3msr ces
over the Inte an be applied to all types of services, including both

calling-party and call ed-party services angzhybri ds. Thus, standard 800
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in tel ephone voting. In this case, dialling the voting nunber 10 causes
the SSP picking up the call to pass a service request to SCP 43 which then

contacts the apgéside Résoures B DNSSFPpE sa-veiese_rm_tdiefdragb&ﬁ gkanigles, QB Sdr@ice
vote after which the call is terminated. To mnimse bottlenecks, a | ogging
resource coli0d FREOWES Jtepms hiave been been placed on servers 51 connected to the Internet and a

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
preferred arrangement for deriving the URI from a resource code in the form of a
15 telephone number, all or part of the telephone number concerned was parsed into
domain name form and then resolved into an URI using a DNS-type distributed
database system that, indeed, could be integrated into the DNS itself (see Figures 11
and 12, and related description). In fact, it would be possible to place service resource
items directly in Registration Records held by a DNS-type distributed database system
20 so that instead of the parsed telephone number being resolved to an URI which is then
used to access the required resource, the parsed telephone number is directly resolved
to the required service resource item. The mechanism employed in this process is
exactly as already described for resolving a parsed telephone number into an URI. The
DNS-type distributed database system used for this would preferably be one accessible
25 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
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
30 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 portability; in this case, a dialled personal



at a different URL for each SCP, it being a sinple matter to collect and
collate voting fromall these |ogging resources over the Internet. If an
SCP with Internet access is 15 provided at every SSP, then the risk of
congesti on i sw@leeaidey reduced. As already noted, a user's plroTEBpaEEe4s Ry
hold nultiple service resources in which case the access request fromthe
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resource. 20 In the event that an SCP is to provide both a traditional IN
servi ce to some msmbes trgpdrsaa ol &l et DNStypecsysiemi withati empar of thegmesomsled
service resource to of her .users,,th a_| gokup .t may need to be

rovi ded |t he nuEef bl GER Bt and el apite ¥ s O o SufiR iy
handl ed; such a gugdkkfortcallrbutfidD AUINEA! iibels doRICKRRéiR0as ekddnhlNfuinders or
custoner record dat abase. Once a user, such as user B, has set up one or
nore phone page$iBpPEd subspigohpushqusnbesy thisrspbask comprising awmbpisr thatcye aeadily

service | ogi ¢ dgkl 1 per | r\(J O I I QQi

user Bto \?vaffcf géléyrﬁgg@ﬁl %péér}a oir %ﬁ@bégrbyé cfﬁlts))eﬁas:heéle’t gocglcg;ggusﬁ' 5{139&% ?é g{eBO
such service reyoesene@sof 4 ipreieieamined deading difit siving)\\eDhee beriernl \dbhcegabPpasing aar e
available to all operators. Thus .nultiple.,operators could be set to access
B's phone page dfi€ gumper (gt sgpy CTS&F’SH'g&fﬂBPﬁ%éO 'E‘ﬂoa‘ﬁ%nﬁéﬁég?’ B

can obviously chespfutieftintaODNSaype diiEiblted d48bRe system can be used for the retrieval of
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therefore ar 'k@es that service provision will cease to

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
the l;itemet 1o provide a feedback path for a potential or actual telephone user. Another
15 example was provided in relation to Figure 16 where the progress of call setup was
reported back by the calil setup gateway to user A’s terminal. In fact, generally where
a user is known to be using a terminal actively on the Internet the opportunity arises
to provide the user with feedback on the progress of call setup through the telephone
system. In oreder to do this, it is of course necessary to ensure that the feedback can
20 be passed to the appropriate application running on terminal A and this will generally
require the application to have made appropriate linking information available. As well
as call setup progress information, other information can also be fedback for example
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
25 during 2 call holding period.

In the described arrangements, the servers S1 have held service resource items
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
30 accessed from the telephone sysiem 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



command a prem um from operators, but that the provision of phone-page
utilisation by an operator will becone a necessary basic feature of PSTN
operation. 5 Provisioning and Updating Service Resources Consideration wll

next be given {P%O how the service resources 49 are prowSiEsRAadsd t he
servers 51"‘%%7%2 sequently updated. 10 So far as provisioning Is
concerned, two basic actions are requiredy firstly, the service resource
nmust be placed on a server 51 and, secondly, the URI of the service
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service resource with the PSTN operator; registration is, of course,
necessary to enable the association tables used by SCP 43 to be set up and

for trigger copéhirinep feelBackPro@bs islso Wity of oo, irf Mis @S irbRIAd gh as
t hat described above withcr g‘reresncse to %iﬁgure 1:§,l It ‘?Ag@hott%%ﬁﬁg%zseﬁi&ser

t hat suppl i esresousce itemys) themselves, Byeway ohexampls, @l telephdnerusemnGtrhay subsgribe 103
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servi ce resounirdmam ¢ Xeaminates5X bdingvusenissttdbie. CEo frmslementtthid Sserwide, IG tiepeand on
the attit Lige f the PSTN o&er gi_)or tnw Rossi,bl e eff.ects of such service
resour ces “8n BR8P PREORN Br5CHVRE §ﬁ'&l.‘ R Stapus; 1pdication, Lpen tarmipation
returns a datgy ktsﬁéEe&s‘?ula&llaﬁP%%’B%@P@Sﬁ’higé&@%@&nﬁﬁﬁrﬁt £'med} eng'the_ t 0o
concerned about possible errors (accidental "or deliberate) in inplémenting
the service rissenisted SCRoowsy ahe Interaetolocd stphonspage. Jihismpisygcheavsesch’ snisy
concerned ab Oﬁhi&&&h B 6§k 18 R&hakd Bl %f is%l‘y; the message also starts a timer which
times out after a period X and causes the busy status indication to be reset. A call
15 aunempt to G will either be rejected at G's SSP because G’s line is genuinely busy or
will trigger the SSP to enquire via the SCP whether G's phone-page busy status
indication is set. If the busy status indication is set {(which it will be during the period
X following termination of a successful call) the call attempt is rejected whereas if the
busy status indication is in its reset condition, the call attempt is allowed to proceed.
20 By placing the busy status indication mechanism on G’s phone page, it is possible to
arrange for G to be able to easily change the value of X.

More General Variants. Whilst the service control subsystem of the PSTN has been
embodied as an SCP in the foregoing examples, it will be appreciated that the

25 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 inserted in the SS7
signalling links.

30 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 scheme, but also evolutions of these features such as may be needed to deal



30 service logic that may be returned by a resource; indeed, an operator
may not permt such a service resource. WO 97/ 22209

PCT/ GB96/ 03048 40 Assuming for the nonent that an operator has no concerns
about the natwos7etbnpl enent ati on of service resources, thEETIEDAL/BI048
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telecornmunication 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.



I f the PSTN operator w shes to have control over_ the service resources 49
to avoid any adverse effects on operation-et€fey\PSTN, two approaches are
possi ble. Firstly, the operator—eece _Eﬁeq*mr&'\‘-ﬁ‘\h t every resource (or,
possi bl y, LUl ar subset) \\ hertd Jen280 subiect to a_verifJ i on
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particular data itenms); in this respect, e operat or courhis Shef|HasiBeerd Keplaced
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data itens, as indicated above). A second, nore 30 attractive, approach to
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the computer network.

.15 2. A method according to claim 1, wherein at least one said service resource item is
service logic in which case step (b) involves: causing said server to execute said service
logic and return a response to the service control subsystem, and causing said service

control subsystem to use said response in providing service control.

20 3. A method according to claim 1 or claim 2, wherein at least one said service
resource item is downloadable service data in which case step (b) involves: causing said
server to download said service data to the service control subsystem, and causing said
service control subsystem to use the downloaded service data in providing service
control.

25
4. A method according to any one of the preceding claims, wherein at least one said
service resource item is downloadable service logic in which case step (b) involves:
causing said server to download said service logic to the service control subsystem, and
causing said service control subsystem to execute the downloaded service logic in

30 providing service control.
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be done as a 10 sepafRd thedihs BeORIpRAMI rﬁg‘f}&_ iice resource | oaded on a

server, then using an i ver";#;cj)gbgm_jent way to inplenent the
regi strati ogyPéRRans) - 0oi NG Tt can be seen travGeYaol@s t he

provi si oni ng process d rily require information to be passed
over the Internet, in many cases this will§715 be the best sol ution,
particularly if an HTM. form exchanged over the WWVcan be used to produce
a custonmi sed sfr\A methodsocordieg to anys bmeudfcthe precedingiclaives, whereini el least ane said

custom sed service resource usig,%gan HT M. f.orgm 'hs no} Igfiteﬁ tQ CaASeR.
where the PSTNSSSHES SBYCT BT AHt WWEBHE TRIBPIRE M Whish CAge Spep (b} BYOIYRY SPYSHE
Servi ce resour gifice tdtRfof sublysidnk & dirdcoa Ry Bess@do bdid WipdigeRideqhml chating
items on a falgﬂlﬁ frequent basis (for exanple, roam n!%gnunber). Where the

PSTN oper at or lpgging resonEcs 19108 ableast esocsurengr-ofssaid, Jog angseagsur ces 49, then
update is asrel atively sinple matter, only requiring wite access to the
server concérned (as already indicated, this will generally involve one or
nore | evel s of 6pas method aocording ito olajm 12 Whetdimsaik servich eesoutch dteMSBie toatable or
exercises control over the service,resources, f exanpl.e._by .onl
permitting cusPHi %F?Wo?@?f&dﬁmmﬂa@gr@% n‘gb) @E%ﬂmgﬁg‘i R
resources bei ngr {raafiRilg ANaRGrEREGmERaldogl fhdBY irl & Seriee réquRé intol dhe URIGft €
access to the service resource may be tightly controlled.” Again, an HTM
form may conveRiegnguitedirervicscrgsauace #emaedi um for nodifying a data itemin
such cases;;nt0 the 30 operator, this has the benefit of limting the
nodi fications possible whilst to the user, a forminterface should provide

a sinple route?7to Aemethod cacourdinzi catdlaim 6, whiteifl 7th228dStep of translating said

PCT/ GB96/ 03048predetermined code into the URI of the associated service resource item is effected by

one of the foliowing methods:
-- a direct mapping where said predetermined code corresponding
15 substantially to said URI;
--  manipulation of said predetermined code according to a predetermined
function;
--  look up in a locally held association table associating said predetermined
codes and URIs;
20 - look up in an associjation table associating said predetermined codes and
URISs, said association table being held on at least one database server

connected to said computer network.

8. A method according to claim 6, wherein the substep of translating said
25 predetermined code into the URI of the associated service resource item is effected by
look up in a DNS-type distributed database system in which said URIs are held in
records associated with respective names, herein referred to as domain names, by
which the records can be retrieved, at least a substantial portion of said predetermined
code being parsed into at least a part of a corresponding said domain name and this
30 domain name when complete being used to retrieve the URI of the required service

resource item from said database system.

L



42 For nore conpl ex updat es, it may be nec__@;ga,__@_, to go through a process

/
simlar to that requﬂﬂleéhdedtiaSiB nthe; QMsSH jg. Particularly where the
service resources are ni er 5,},5contr< |led by the 5 PSTN

oper at or, égﬁ upd al quw-—ctvé comuni ¢ ik iatis t he
| nternet. WE}% % nteractlon Consi deration will next be givento oth er
possi bl e uses of the service resources helgg 10 in phone pages on the
servers 51. For exanple, if user B's phone page contains a diversion

nunber, then p9.ow firthotiRiccor@ing N6 aRRafe 6fScl4ifn & 18 RC Whsich & l@dé?{wé Biig S&VRE net
fromuser A's termnal 53, user A can use_a graph| cal Web browser running

on terninal 53MeERNIGE digms ase lncated abdhre same Ul sthsvaaid predeteriminedscarles mfirthese.  As
earlier discus ggce fr&%ux‘éf: %éfnsMaiadmgms‘;recmvmﬁ%‘,Q.?fsg&@ﬁ.é&ﬂﬁﬁgf yﬁu%g Ng%,ég'eay

in an existing vi sual context @ivi'ng meani ng er’,
passed to userusedmmmohpkih;gthgmhtmmmeymm ideAtifyahe reqitbd kesoiep! €

IS a curren service for user S ose B's phone page 49
on server % g aﬁ%&ﬁ#ggﬁﬁvanr%lgpagtngamm sed to return a 20
current roam ng nunber where B can be reached. Further suppose that user B

has a Wb site with several V&b pages witten in HTM. and each page
contai ns a gr abhhi damethpd gecordipg ta elainpil; wherghesaichat least onaisemesr Sotthe pa2Edf a

nmet hod to acc W user Awiilst b i ng
(arrow 66) B eﬁ&g'—’tyél P@%&??ﬁ% rr}éjr;l%gs%& ﬁé’&“’? SYYcEN mg'é“ a‘ffe@%@ﬁ

that he woul d fecénds tassoriutdd with rredpettivednmmess hereimeefétted tol &mierhain Nviaties s by
user A si y actjvat t hone.b on on the currently viewed e of
B. This cgﬁbeswécb ‘%h ‘% ghpdetygv s‘ghmﬁgﬁdﬁ’é qc“l"lé“t!sFFPF“ f nagRss at ﬁ@%
URL (B Phone P@ﬁlﬂﬂ;ﬁhuﬁaﬁﬁﬁn@f 6M\éa§l7predetennmd code included in a service request into at

least a part of the domain name of the required service resource item.

11. A method according to any one of the preceding claims, wherein said
15 telecommunications system is a telephone system, each said predetermined code being
one of the following:
-~ the telephone number of the calling party;
- the telephone number of the called party;
-~ a number input by the calling party.
20
12. A method according to claim 1 wherein said telecommunications system further
includes a service switching point, said method involving causing said service switching
point to generate a said service request upon predetermined trigger criteria being met
for a communication being handled thereby.
25
13. A method according to claim 1, wherein an interface is provided for interfacing
said computer network with said telecommunications system o enable a bearer channel
to be established from a user terminal connected to the computer network through said
interface into said telecommunication system, said method involving causing said
30 interface to generate a said service request upon predetermined trigger criteria being

met for a communication being handled by the interface.

R



B's current nunber to be called is thep_determ and passed to user A's
dlmNa ed. An expl anatory text

term nal 53 30 (see ar :ﬁ/}ﬁgéeem‘g,[a@edl t»ﬁ &8

concer ni ng the nunbe 7 9;-_\ d| spﬁ ayed, for exanple the
Hﬂﬂm tl| d be drcpéeys@sdst hi s
M. scri pt

text "Pleaggy

t ext belng prOV| ed e WO 97/ 22209

PCT/ (B96/ 03048 43 associated wth the phose button, or fromthe phone page
when returning the current nunber. In fact, it would probably be nore

hel pful to prdd dé method dtpomﬁng tordiaimvi, twherdin agatemantis prowided wishranriatcfaceng
user B, but also th al | n‘gfers vmageé” coul dFﬁ?‘ reached get heF, W th
the times wher® S8 g"WB?fn aid gafcway, being qperative 1g set ap 3 third-pasty bearer, | 5
i nformation I&hhzﬁéﬁiwoaggsbmtae&u:@ﬁﬁméa@ioﬁs" SERNH raPERE D a i reBhest RBGD €

way to provide the information is fromthe phone page. Thus, B's phone page
not only provivisaid Akerfage from a wantseminalronpecied 1o the mmter netwosk saidansthachat

I ncl udes n e.ls
of cour se. ot auig chistCuit iy befolie Vaﬁf%ﬁfgé e
altered in onenggetmtcrimbdmg mef for alhoamnmdergibe beiBl hapdiahsy ﬂwwmght i ncl ude
downl oadabl e service logic for execution at user A's terminal. This is
useful where choices are to be presented to a user, each choice producing a
fol | ow up act iy mﬁah@&aécefd;ﬁgbfwa@ Gdérdfhﬁég Qi BRE, wWifei XAdCoRputts©
first-accessed phone pa fam |y phone page giving the 15 "genera
t el ephone nunﬁ@ﬂmﬁkﬂSQE%QWﬂky but al so giving the user the possibility of
sel ecting jyrther phone informati on on each famly nenber, such as a

ti me- of - day

16. A method according to any onc of the preceding claims, wherein said

telecommunication network is a PSTN.

17. A method according to any one of claims 1 to 14, wherein said telecommunication
15 system is a private system including a PABX with which said service control subsystem
is associated, and wherein said computer network is 2 LAN.

18. 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.
20
19. A method according to any one of the preceding claims, including the further step
of updating a said service resource item by accessing the said server holding that item
across said computer network from a user terminal in communication with said
computer network.
25
20. A method of providing services for a telephone system that comprises at least one
service switching point and a service control subsystem for providing service control
to said service switching point, said methed including the steps of:
(a) -- provisioning at least one server connected to the Internet with a plurality of
30 service resources that are thereafter locatable on the Internet by respective
known URIs, said service resources each being associated with a respective

predetermined code;

¢ L M 5 %



dependent nunber; in this case each fam

am, |y r has their own follow up

phone page. 20 I t1res Shbo Vies W TUses BAEN 's been presented with a
nunber to call over t i{&ca,r},\(fmw pi ckl up his standard tel ephone
and di al qg 9171/5%&( gi mm m a Qaﬂp:ldrcaﬁf@ﬂ ari sespifichodidbag has

I nternet ac 8 S"Via a P connection over an ordinary, non-I1SDN, PSTN
line since, in this case, A's telephone |gye is already tied up with naking
I nternet access when gateway 90 seeks to set up a call to 25 A's

t el ephone; wi t(B) an pr&Hhin %gmpﬁ.gwweaﬁemaﬂfpma@km@a RodeVaid! tAdLaR) kWS
probl em does not arise. e way of overcom ng this problemwuld be to have
user A's termnal w@ﬁtb@mmsama aﬁﬁ?@aﬁémmbp@éﬂmﬂm@ﬁﬁ@%%one
page, automatigoal_l Yoo Sit

Crate | nf ormatCon (o TERevte Sortfth SERphieoRHRg kel @bVE e Y
termnate its SLI P/aFﬂaia predeteratingdncode, G@ising Isaidekyvider contropsitbisystdng te pieosaid
line. A can.then tel ephone Of call, A can rest;nme t he

t
suspended I*ht er net g}gdﬂaqu%cpﬂgspgp@pgaalgtsg&v | TROBGPPYeE Ahe KeTRRt [ 1y ¢ o

the point wherggjdA Bl'&éfenﬁﬁlﬁd tdd€ BekngBeaiBled bf ARt th¥GughPR' @BRMrd Twiife-RRFT at €
a suitable 7/ 22

PCT/ GB96/ 0304881mqmﬂqemdem ng nodul ati on schene on the tel ephone line to A
al l owi ng voice and data to be sinultaneously carried. A nunber of such
schenes already exist. The PSTN woul d then need to separate the conbi ned
data and voi calstAeaaho&oﬁprmgicﬁug)mﬁcatfosamvpmitdbplmmd spsian thatcomippisést 6

appropri at ati on t.he |nt et dat I ng forwarded to 5 SP
or vt ng. The TAR 36 setyiroeamigh SREvsE Jpr Aroykis Hevigs Fomral o g IS&*
said method including the steps of:

(a) -~ provisioning at least one server connected to a local or campus computer
network with a plurality of service resources that are thereafter locatable on the
computer network by respective known URlIs, said computer network being

15 generally accessible to users of the telecommunications system but logically
distinct from the latter, and said service resources each being associated with
a respective predetermined code;

{b) -- providing a mapping between each said predetermined code and its

corresponding said known URI; and

20 (c) - upon the service control subsystem receiving a said service request including
a said predetermined code, causing said service control subsystem to use said
mapping to access the corresponding said service resource over said computer
network;

said predetenhined code being capable of input through a standard twelve-key

25 telephone keypad.
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passed to B); of course, data and voice traffic in the reverse direction
woul d al so need conbining at sonme point for sending over the last leg to
A's terminal. Rather than A manually dialling B using a standard tel ephone,
anot her possy@ibhdape is 10 that user A's term nal is provi BeTGRI&HIR48
functionality enabling Ato nake a call over the PSTN from his term nal
this functionality generally conprises a hardware interface 70 (Figure 14)
to a tel ephone |ine and phone driver sof eg71l for driving the interface
70 in response to input from application t*®ar e such as the Web browser
73. A could call up his phone software and enter the required nunber or,
preferably, 15 A need only "select"” on screen the nunber returned féﬁ&bB S
phone page and then pass it into A's phone software. |ndeed, prOV|de uger

B knew the software interface g software 71 i ng d|aII|ng
functional i t yom.A s dpRiesnal Jeontrosbul dithe possi @;T:g;t-B' :ﬁsdm;ﬂﬂe -PRUE 10
return to A.$ tefm. nal pr.agr.a .f.or..automatigalBy dial.li ng nu
upon A confi {OPEQ _that he wis e§§t o] proceed with C§H | acenent. As G\?EZO
alternative §o placing a voic ' i equiped with a

sui tabl e nodem/ahd controllin soft pare, Alcoul dl instfad, elect toisend a
fax or data t10' B through t he elther to B's orthna.ry nunber or to wone
specified in B sjpoogss rqaagmxasq he nReREREanE nBvore €0 14 omcemss eTwork |
transm ssi ons. d couré’e pl aC| ng a call f#som A's terninal oVer theiPSTN
may be subj ect td the probl em al ready di sCussed of conflict for use of 25
the tel ephone line where this is not an [ SDN |ine and A gains |nternet

-

[T ~J L\/I‘[ n

access via a SLIP/PPP connection. Ho the all is placed, if B's
t el ephone corresponding to the nunber I gé, A is busy, a nurrber of
possibilities exist. Thus if B has a ﬁ & that specifies a 30

di versi on nunber, and B has registered this service resource with the PSTN,
then the diversion nunber should be automatically tried by the PSTN
However, if the divegrsi@h Dynber resource has not [been registered w tnithe

PSTN, a busy signal| il E ur ngd— SLEE
SCP
22_/
21
17 — \ SLP
SERVICE
CONTROL
SUBSYSTEM 18
AN T 20
STP N
23
N
P ADJ.
N o CONTROL
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\ /\16,\/\
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WD 97/ 22209 PCT/ GB96/ 03048
45 to A. Were A has placed the call through a standard tel ephone, A nust
now deci de how to proceed and A may elect either to give up or to refer
again to B's pW&Pa2¥4%e to | ook up the diversion nunber and r%‘i‘kﬁo A3k
this nunber. If A placed the original call using his term nal ?1 !{]

| atter can be programmed to detect the return of a 5 busy si gnal and then
automatically | ook up B s diversion nunberZLj' di al using this nunber.
This functionality can be included in servi I&i ¢ downl oaded fromB's
phone page and run on A's termnal. If A had to term nate his Internet
session in order to free up the tel ephone line for 10 voice use, then
referring back to B's phone page requires a new Internet session to be
started (in fact, this inconvenience could be avoided if B s diversion
nunber were passed to A's terminal at the tine the original nunber to be
dialled for B was supplied). 15 The service resource accessed on B s phone
page upon B' s tel ephone bei ng busy may, of course, be nore conpl ex than
just a diversion nunber. In particular, user A may be presented with a
range of options including, for exanple, B's fax or voice mail box nunber,
the selection of an option potenti y initiating the running of

appropri ate accHSCENDSKHt ware~"Anot her pgssi ble op woul d be for Ato

| eave B a call age using a fgzm downl oaded “~om BESCENDTFOpage

upon this opti oy ang osen; the conpl eged formwoul d be
server 51 and | oQgQ or B tocohe i n dud course.

hpl.hp.com

newcastie.ac.uk

RESOLVER

"Xy.newcastle.ac.uk”

FIG. 3

(PRIOR ART)

SUBSTITUTE SHEET (RULE 26)



25 O course, it may arise that user A wishes to access B s phone page to
find out, for exanple, B s current roam ng nunber, but user A does not know
the URI of B's Wb site and only has B's Webtel nunber. A could just call B
t hrough t he PS¥N9rm2ei ch case the translation of B s Wbt el @Qﬁ%ﬁh&
roam ng nunber would be automatically effected (assum ng B is

registered for this service); however, A may not wish to 30 cal

strai ght away, but just note his current nunber. | n order to sol ve
A's problem the Wbtel-to-UR aSSOC|at|onSHﬂ12L previ ously described are
preferably nmade accessible on the Internet at a known address (for exanple,
at a known Wb WO 97/ 22209

PCT/ GB96/ 03048 46 site). Al that A need now do is to access this Wb site
passing B's Webtel nunber; B s phone pagg wil then be returned to A
who can then use it to access B's phgge ss can, of course
be made automatic fromthe point when Ajs V'u el nunber to the
associ ation-table Wb site. 5 Internet/HSE -waace In the Figure 14
scenario, A's access to the PSTN was t hr ; |

even though the actual formof A's telep
being 10 integrated into 4 s corrputer ter
situation where A, after bel et Wt h
in the Figure 14 case, C
I nternet and then pas
Interface 80 is arr

oifferﬂdmbmmhlggandard by

al 53. Figure 15 illustrates a
Q roam ng nunber as
Parts ouf owe

t hrough a user net
ged to convert betweerd8

RETURNS RESOURCE
OR RESULT
I NTE R N ET OF PROCESSING

BY RESOURCE

REQUEST

“GET"1"POST"
*>
RESOURCE-URI

"DIALUP IP" | _33
SERVICE
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FIG. 4

(PRIOR ART)

@/p : //&ww.hp.com/Products.htlm

SCHEME HOST LOCATION ABSOLUTE PATH

FIG. 5

(PRIOR ART)

SUBSTITUTE SHEET (RULE 26)



t el ephone signalling on the PSTN and correspondi ng signalling indications
carried 15 across the Internet in |IP packets; in addition, interface 80
transfers voice data fromI|P packets onto trunk 60 and vice versa. Thus,
upon A initivobngze call to B, Internet phone software 81 PCT/GBIABEB na
sends call initiation signalling over the Internet to interface 80, the
address of which is 20 already known to A's termnal. At interface 80, the
signalling is converted into | SDN t spgnal | i ng and passed to SSP 41.
Call set up then proceeds in the nor ﬁgy and return signalling is
transferred back through interface 80, over the Internet, to the software
8l in As termnal. This software passes call setup progress information to
the WA browser 73 for display_to A Upon the call becom ng established, A
can 25 talk to B through his SQIephone and A'g voice input is first

digitised in phone hardware i e 83 andgﬁen inserted into I P packets
by software 81 to traverse the | Netpyto | 2rface 80 (see arrow 84);
voice traffic fromB follows|jthe er at h.F I N services can be provided
to this call by SCP in responss £t llw,request from30 an SSP 41.
Thus, if B's phone is busy, and Feg ;{Hredmfor call diversion, SCP 43
on-receiving a service request wil dtce :hw's ﬁ@ ropri ate phone page for
cal | diversion and retrieve the df versrorifnber SSP 41 is not set to
initiate a service request on 209
PCT/ GB96/ 03048 47 B' s tel eph T :bp Y, the 1 i ndication is returned
to A's terminal where it can|Bk harf§ijed | n_t & r al ready descri bed
with reference to Figure 14.jIn f i rface 8§ can be provided with
functionality similar to an BSP to,Fet thildBel o
vy 0
w
8eY
S33
" [L,=58§
i
froe
T K < ({e
w
| 5 O
o Z
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5 conditions and generate a service request to SCP 43 on these conditions

being satisfied. Third-Party Cal

further arrangenent by which A can cal
a third-
interfaces both with the Internet 50 and with an SSP- 41.

roam ng nunbavoeAdzzdehi s case,
provi ded 10 that

B after
party call

r

Setup Gateway Figure 16 illustrates a

eceiving B's current
set - up gatmyeyBYd3d4s

Conveniently, gateway 90 can be co-located with SCP 43 (though this is not

essential).
call between specified tel ephones.
third-party call setup request
Internet to the gateway 90 (see arro
t el ephone nunber and B's current
to setup the call to A s tel ephone (
thereafter to set up the call to B's
setup, A and B conmuni cate in standar
phone had been busy, then any of the

ensue. Gateway 90 can al so be arrange
upon predeterm ned trigger conditions
m ght be set to pick 25 up the busy

initiate a service request to SCP 43

Gat eway 90 has the capab
Th

passi ng the busy indication back to A

preferred because of the flexibility

As already generally discussed in rel&

arises if Aonly 30 has Internet acce
ordi nary, non-1SDN, PSTN |ine since,
already tied up with making | nternet
a call to A s tel ephone.

roam

The sol uti ons—ehi=s

| i
us

5(4;

enitFied
| IPECODEFCARCT
hr e \MESSE y

beeBsbeRdb |
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Ul a )u; VC| P

amuumnauﬁ

ﬂ%g*?of

comandi ng SSP 41 to set up a
A wi shing to cal
is sent fromA's 15

W

B, a

term nal over the

etup request includes A's
Gaggpvay 90 first attenpts
general ly succeed) and
el ephone. Once the cal
he PSTN. 20 If B's
cri bed scenari os may

is

T TO neKe_Service requests to SCP 43

fi Thus, gateway 90
I B¢ t el ephone and
i on nunber. However

via gateway 90 is
gﬁ?ﬂi ng further action.
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48 respect of Figure 14 (termnation of Internet session; multiplexing

voi ce and Internet data on sane tel ephone line) can also be used here. An
alternati ve appoange both for Figure 14 and for Figure 16 sSeensBpcosidss
possible if user A's termnal can handle a voice call as digitised voice
passed over the Internet. In this case, the voice call can 5 be placed
through an interface 80 of the Figure 15 quﬁnd the voice traffic and
the Internet communication with the B's p e ge and/ or gateway 90 are
both carried in Internet packets passed over the SLI P/ PPP connection
to/fromA s termnal 53 but as logically distinct flows passed to separate
applications running on termnal 53. 10 It rmay be noted that the third

party call setup request de by A S termnag to [T ) coul d equal ly
have been nade by ser Mte‘l | iRl IEINTIFIERR' s phongggggﬁmggggexeclut ed by
server 51 (such an arrang ; f ' | ephone

nunber to be passed to B s_phone-page service Ibqi c and this cguld be

arranged to occur either automatically or through a formpresented to user
A at terninal A and then posted back RESQURGErGBIPE1). 1t pay al so be
noted that the interface 80 of Figure 15 and the gateway 9(F i gu 16

provi de exanpl es of service requests being passed to the service control
subsystem by entities other than SSPs 41. 20 WWM based " FreePhone" (800
nunber) Services It is possible to inplenent a "FreePhone"” or "800 nunber”
type of service using a conbination of the WAMVand the PSTN. As wll be
seen fromthe follow ng NO. (PIC)

o e — - LT
55—C__MAPPING >

56 SEND REQUEST A

INTERNET [ "ResPonse ]
~

7/ PHONE PAGE / " 59

b

i

5 SERVICE
_1 | resource
58 -
" 48
NO. PIC
RESOURCE
54— Ul | RRI SOUR FIG. 10
55
URI
6 —Cim o> +
IREQUEST +RR1| INTERNET [ RESPONSE |
57/// PHONE PAGE 4\\\59
8 SERVICE |
RESOURCE {™4g

5
RRI
K ! servce 17 |/
ERA RESOURCE
64~ ] SERVICE

RESOURCE
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description of such a service with reference to Figure 17, a WW PSTN 25

i npl ementati on does not necessarily rely either on transferring call
charges fromthe calling to called party or on the use of a special "800"
nunber, two ghséaehb@ri stics of standard "Freephone" schenesperiénys)osiié PSTN
i npl enent ati ons do, however, possess the nore general characteristic of

pl aci ng an enquiring party and the party to whomthe enquiry is directed,
in tel ephone contact at the expense of th7€l)gtmé party. 30 In the Figure
17 arrangenent, a user D such as a | arge nt store has a website on
a server 51; for the sake of sinplicity, it will be assuned that the server
i s under WO 97/ 22209

PCT/ GB96/ 03048 49 the control of user D who has direct conputer access to
the server over line 125. D's Wbsite may, for exanple, contain many

cat al ogue-1ike Wb pages illustrating goods offered for sale by D. In
addition, D has a freephone page 124 for h 5 pl aced on a
freephone basis; the URL of this page is a so&% E\Q‘tcSDFE al"frgephone” 5
gr aphi cal button 122 pl aced on each of the Wb ogfie pages. Suppose
user A at terminal 53 is browsing D s Wbsilker—teeitrg—at-t he cat al ogue
pages (arrow 121). If A sees an itemof interest af G|WD$$E£NB make an
enquiry to D about this item then A can activate @t termnal 53 the
graphi cal freephone button 122 10 associated w th{the catal ogue page
concerned. This activation causes code enbed I t al ogue page
currently loaded in A's term nal to pronpt hegg R&e4Q ent¥r their

t el ephone nunber and, optionally, their na i=Ch “HIAWP request
is sent to

[

DNS-TYPE _,,
{ LOOKUP ) 121

URI HOST COMPONENT UR} HOST COMPONENT
= DOMAIN NAME = 1P ADDRESS

—
CE)

120

ACCESs )
WEB SERVER ) 123

FIG. 11

A
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D s freephone page using the POST nethod and encl osing the entered data
(arrow 123). D s freephone page on receiving this request executes service
logic to enter a 15 new enquiry (including A's nane and tel ephone nunber)
in an enquir yoleaigesl27 maintained in an enquiry control syshedRobsuss! N t he
present exanple, the enquiry control systemis connected to the server 51
via line 125, externally of the Internet; however, it would al so be

possi bl e to have server 51 conmunicate vw ﬂkahenqui ry control system

t hrough the Internet and, indeed, this L e nost practical 20
arrangenment where D's Website is on an | SP server rather than on a server
controlled by D. In fact, the code run in A's term nal upon activation of

t he freephone graphical button 12%‘'tould be arranged to directly forward
the enquiry request to the enquirfcontrol systemover the Internet rather
t han passing it back through thver 51. 25 The enquiry control system

126 manages enquiries passed tg H, ensure that theEr dealtz pth in an
ordered manner. The system 128/ @marReR Vi ng a new engti ef &n A
) be before the enquiry is dealt

estimates approximately how Jofgspate 2

with, this estinmation bei /%‘ill’/}é/'ﬁ‘ of currently queued
enquiries and the average tine taken 10 handle an enquiry. This estinmation
of waiting tinme is passed back 30 via server 51 to user Ain the response
to the POST request nessage. WO 97/ 22209

PCT/ GB96/ 03048 50 The enquiry control system 126 | ooks after the
distribution of enquiries to a nunger of agents each of which is equi pped
with a tel ephone 40 and a displ ay 9. As enquiry will be dealt with as
soon as it reaches the head of thie eue 127 and there is

FIG. 12B

DNS
name space

tel

telname

////?;;.}

FIG. 12C

tel tel

DNS
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an agent detected as available to handle the enquiry (thus, for exanple,
the systemnmay 5 be arranged to detect when an agent's tel ephone goes on
hook). Wen these conditions are net, a distribution and setup control uni t
128 takes A s YRR and di spl ays A s name and tel ephone nu?(gﬁ'

di splay 129 of the available agent (for clarity, herein refef&hC8 "Qg“sagent
D); if user D keeps a database on D s past custoners or credit rating
data, then unit 128 will also | ook for gyuspl ay any such further 10

i nformati on known about A. At the sane *+=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 tween e tel ephone of the available agent D and the

t el ephone of user bot h t/el ephones being identified by their respective

nunbers. If both rek up the call, the enqu _tBBn proceeds, the
cost of the call @g pai diffor by Das it is Dthat i ginated the
call over the PSE mf%t.,‘ at ever reason, the%al R ns i nconplete
(for exanpl e, red ¥ |4) for a predeterm ned ti utperiod, then
unit 128 can be rra‘-ng d tojgutomatically pass on to e next enquiry at

woul d, of course, be pdsgible to dispense

t he head of the
gat eway 90 and

wi th having the unig 8 .equ call setup 20 thrgyg

ei ther have the agdht i A" \nunber manual | y 08 ¥ unit 126 initiate
auto-dialling for t 4l epfone (aggynt D havi ng anple, a
conput er - i nt egr at e fel ep one siml\r to that Figure 14). The
advant ageof these &jr es b,sl_:tha the existfng PSYI§ cpul d be used
wi t hout adaption a t out g seryice inst i npl enenting the
WAV based freephonéﬁ' eryice. %IAS di\scussed {i o Figures 11 and
13, a conplication i n @lg@ci ng cal l has | nt ernet
access via a SLIP/ P niect@ gh overlan or DN, PSTN |ine
since, in this casg Afs eﬁ)ri)nell eis ie upt wi t h maki ng
I nt ernet access when uger ries to el ephone. The
sol utions
< »
/ (]
Y F o
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—
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30 discussed in respect of Figures 11 and 13 can al so be used here
(termnation of Internet session; nultiplexing voice and Internet data on
sanme tel ephone line; and placing the call over the Internet to A s
termnal). Wtiwoespest to the sol ution based on WO 97/222'(}:%6396/0304
PCT/ GB96/ 03048 51 term nation of the Internet session, such termnatio
could be delayed until A's enquiry was about to be dealt wth; however, to
do this, it would be necessary to provgce!'! back fromthe control system
126 over the Internet to A's termnal 537 an 0 associate this feedback

wi th code for bringing about Internet-session termnation. One 5 way to
achieve this would be~to havesat he response nessage sent by server 51 in
reply to the original {’POST refjuest nessage fromA, include a correl ation
code; any subsequen ¢ om system 126 passed ggo A ful d al so
include this code ( ng al so passed the j o=control system
126) thereby all ow} al to correctly i &ntit/t ghs feedback. In
fact, the sane nech be used to provide 10 ™rSer DA with updates

on how nmuch | onger ikely to be waiting to_ cal |l ed back, this
mechani sm bei ng us efident |y of whet her or here was a conflict
problem for use of A s tglidbhdne |ine. Wiere user A1l¥ has a tel ephone 40
and no termnal 53, it ip i pussible to utilised A%e basic structure
of Figure 17 to provide p phone\ service for erg i thout resorting to
the complexity of call c More parfti Y, Awuld dial a
speci al nunber for user service ypi oaf| n 800 nunber),
and the SSP 41 woul d reg peci al nu ip’s dard manner and
make a service request o o
o 2
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|
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to SCP 43 including both this special nunber and A's nunber. SCP 43 woul d

then 20 ascertain D s freephone-page URL by doi ng a nunber-to-URL
transl ati on ang access D s freephone page using a POST-net hod HTTP request

simlar to reqﬁ”@%’?”zf%’. Once this request had been register ed,,@ﬁ%%m%%gui ry

by D s freephone page 124, the lattter could send a response to
r freephone enquiry has been

asking it to play an announcenent suchgag , YO
regi stered; please hang up and you w Iﬂ 'iq’ ‘Et acted 25 shortly". This
A woul d then

announcenent could be played to A by an IP In standard manner.
hang up and be ready to receive a call fromD. A significant advantage of
t he above freephone hemes uging WAV is that user Dis not running up

charges for use of the PSTN during periods when an enqui rymis 30 enqueued,

wai ting to be handlEd: Xy WD 97/ 22209 Vi
PCT/ GB96/ 03048 52 y@/ari antfs] are, of course, pog'Lt t he
above-described arr %p@%ge d a nunber of thes® vdfiraht & are descri bed
bel ow. Distributed 5si@§ [Bnvironnent. As is illu at® in Figure 18,
the SCP 43 may 5 t he HIITP servers 51 through i stributed
processi ng environ . at least logically se ate fromthe
Internet. Preferably in e the servers 51 arggfdnigol |l ed by PSTN
operators and are thus rlestir/g¢t ed\i n nunber. Servic& g8lrces on DNS- Type
Servers. In the foregoing afpl es\ the service urce itens have
been been placed on ser\e 5] conngcted to the/l nt&é hgt\and a
o
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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 froma resource code that identifies the the
desired serviwgeiRs@urce item In a preferred arrangenent fir/csloydefo the
URI froma resource code in the formof a 15 tel ephone nunber, all or part
of the tel ephone nunber concerned was parsed into domain nane form and then
resolved into an URI using a DNS-typ rffbut ed dat abase systemt hat,

i ndeed, could be integrated into the itself (see Figures 11 and 12, and
rel ated description). In fact, it wuld be possible to place service
resource itens diregtly in gpglstratlon Records held by a DNS-type

di stri buted dat abas} systenﬁQO so that instead of the parsed tel ephone
nunber bei ng resol vey which is then used ss the required
resource, the par%ed‘£e1 ¢ nunber is directl to the required
service resource ilteemy {Th ragess i s exactly as
al ready descri bed fl’Br> pbeinto an URI. The
DNS-t ype distribute'ﬁ;ﬁ | d preferably be one
accessible 25 over t as to provi de access
to the service resourc
control subsystem of tHhe

plsystem used for this
et or the DNS itself s
for Internet users agy
N0 the sane nmanne”&

| as for the service
éscri bed above with

reference to Figure 18, - type servers ho didﬁ e service resource
items may be accessi bl ice control by a network ot her
than the Internet). Wil | ng of ser eitens in RRs 30

s of service

hel d on DNS-type serve not be\suitable
[ nunbers that do

resource itenms, it is
not change frequently.
portability; in this cqds

, }a suitabl¥ usag
aldi al | ed \pfr sondl

SCP [ 4

SERVICE CONTROL
SUBSYSTEM

FIG. 16
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WD 97/ 22209 PCT/ GB96/ 03045
53 nunber triggers a lookup in the DNS-type systemwth all or part of the
per sonal nunber being first parsed and then applied to the DNS type system
to return a cyg@mpbaggunber for call routing. Al dialled nurdeaycaogastusl be
treated as personal nunbers or si rrply a subset of such nunbers, this subset
conprising nunbers that are readily identifiable as personal nunbers by,
for exanple, local |ookup at an SSP ogﬁyelﬂesence of a predeternined

| eading digit string. The general con parsing a tel ephone nunber (or
simlar nunber) in whole or in part to forma domain nane for resolution in

a DNS-type distributed database sygtem can be used for the retrieval of
other itens of information besides 3ef vi ﬂres ce itens.
Feedback Mechani sns.aIn di sQ4ssi IsSpd Lreeph arrangerrent of
Figure 17, it was ti oned '-t'hat ubpe Qu%j be supplied Wth feedback on
the likely length -+ i ne ul d ;l;cal ckQThis is
one exanpl e of usijng ghe I'n grinedl 51 ack@ f orwea
potential or actu Iﬁ-t sd user |5 g_exarrple wszro ded in
relation to Figur % &R #NE pr I ﬂ_ reporyed back by
the call setup gatje & us gri A's p f , e?ally where a
user i s known to rmn n the,l ternet t he
opportunity arises to de_the uger #Mith &e (8dh & he progress of
call setup trough the tgl ne lsﬁe In o Y this, it is of
course necessary to ensprigft hat t8e fedback ca (s passed to the

appropriate applicationfrigni ng rm nal And t'ﬁi I W Il generally

require the applicationjtd have ngEg® approprigte |i“Qtikg\information
avai l able. As well as cpfl} setup ress inf Oy ngtio btier i nformation
can al so be fedback forjfedanpl e d&m Q call i ppr Nod. Thus, for
exanpl e, a special servgr fkan be $qo 'ﬂled on w s
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the Internet holding nultinedia clips or even videos that could be output
to user A 25 during a call holding period. In the described arrangenents,
the servers 51 have held service resource itens concerned primarily with
call setup cewigrebk09lt may be noted that in a sonewhat dif fRETAGRI6/03048
application, Internet servers could be arranged to hold data that coul d be
30 accessed fromthe tel ephone syst iargsponse to a user-initiated

t el ephone request and returned to th wl]dhone user. Such a service would
be provided, for exanple, in response to an SSP triggering a service
request upon a particular tel ephone nunber WO 97/ 22209

PCT/ GB96/ 03048 54 being input, the service request pronpting an SCP to
cause an intelligent peripheral to access a particular Internet server (not
necessarily an HITP server) andBretrieve the requi red data for return to
the calling party. The intell jgedfffideri pheral &#y include a text-to-voice
converter for replaying the data II)o,to tﬁé user. 5 One further

f eedback process is also wort{ly di i hi¥& case in relation to
service resource itens thensewss AER in exanpl e, a tel ephone user G

g seq.,through to G s tel ephone
are to be separated by a mni mum of Xim_n Xlbei ng user settable. To

i npl enent thls service, G has ad il Xserver 5 1 that

i ncl udes a "busy" status indicatiofg A fiin of a successful call
to G Gs local SSP triggers e by the associ ated SCP
alises G s busy

RESQURCE
DATABASES

v

98\
DPE
FIG. 18
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i-ndi cation to be set to indicate that Gis busy;, theg nessage al sovSstarg's';ai:
timer. which times out after a period X and causes the busy status:; = =23
indication to be reset. Acall 15 attenpt to Gw ll "either be rej*ectedesat »»
G s SSP because Gs line is genuinely bugy or will trigger the SSP to

enquire via the SCP whether G s phone-page busy status indication is set.

If the busy &gﬁh&ﬁa&dﬁ@h,%ﬁﬁ&@&%&ﬁ%Lﬂx&fééaﬁfda*bné-%t-xl’kdéﬁkloh‘gtr@élfﬁpia?ﬁ?ﬁa@&nﬂ%&Od X

followi ng.term nati on of a successf ) the ¢ S rejected
whereas if tdoecqobseale wellaThesapprodehchas been based ion larges faubidoleravtysterns which plowide al |

attenpt is gl roceed. 20 By placing.the busy stgtus indication
mechani sm o??"‘l(‘é?“\é?gﬂ‘ﬁ%‘&%@é’g,ﬁ“’ﬁa“‘%s°‘Sﬁﬁgff‘@’f‘a’sgﬁgﬁ?g’ﬁb’yeéﬂ? CEo t‘b‘éep te to
easi |y changerthbenotd) sificeothe Yetwiilsusée® RE Sippory Wedd s&rvicW Al orstifiteS e \Hali€
control subsystem of the PSTN has been enbodied as_an SCP in the foregoing
exanpl es,? i t€lgphaone jafrasgpeate; amaking piachedito these megwerks st be yigemousinvetteds vi ce
Lat ed

control sub %’(ﬁ%@%gguéétéﬁ le?:%?:?f)g dedgﬁrﬂﬁ' R4 0CfavdNocar Baﬁﬁsﬁow of 'ﬁl@?{?—?ﬁl

adj unct. Furt geri'ng of "service reques can be etfected by
equi pment  otstardardb ankisgRsdifficolt toesupplp siandayd prodects egal thxehye braking et dyalarnics t he
SS7 signall h}gg links. 30 It will be appreciated that the term"Internet”
is to be un L)

BBHORo i ncl ude not only the current specification of the
TCP/ I P protocols used for the Internet and the current addressing schene,

but al so evol utions of these features such as may be needed to deal WO
97/ 2220910 Recently, there have been proposals for increasing the ﬂexib_ility.of publipUY sveBa. 08948 55

wth isochr%’,F)ol(,i‘ﬁneggtg%&e 'ﬂE&cB o) eélbf%‘% eng a1§:0 the WAWVand the HITP

prot ocol shou e undérstoo enc ass their evol ved
descendants.

“Switch Reduction For Multiple Lines of the Public Telephone Network”
WO 93/25035 Bell Atlantic Network Services 9.12.93 '
15 This document describes how a customer can use a PC to establish a data link to an ISCP using

a modem in order to update service data.

“Method and system for controlling the operation of a telephone exchange from a
subscriber connection” WO0/9423523 Nokia 13.10.94
20 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
Telephone Network” US 5,438,568 Bellsouth Corporation 1.8.95

25 A mediation 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”
M. Sevcik; R. Lueder (Siemens) 23.4.95 ISS Symposium

30 This document describes a private SCP (PSCP) connected to a net;work 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 LAN.
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The pr esent invention can also be applied to tel ephone syst ens ot her th?.[l» )

just PSTNs, 5 for exanple to PLM\Ns and ot her nobil e networks, and-to J‘ NN
private systens using PABXs. In this |atter case, a LAN or canpus-W de ° »?
comput er network serving generally the safB internal users as the PABX,
will take the role of the Internet in the described enbodi nents. 10
Fur t her nor e, “Distributed gudligence saddatarin phblg: amdrivatendtwarksither e  any

equires sor SToS Bt ot eI EORE B RHRR Il 14 BRETARI A" ¢ yoten

delivery of ms\doeenéxasﬁsaﬁsmsﬁﬁsoaﬂdhﬁnr&pmy CHl, ﬂm&ﬂtalbeﬁigb&mae‘mwﬁte mre A
t el ecomuni cati on, system 56 CLAI M5 1.'A net hod _ of provi di ng servi ces I n

a switched t€IBRASIIAR N theR made;b @vm%andm&cdyest beinganofed thatthey: are pften
subsyst ems( 4&)"%% Wﬁrﬁll o egforﬁﬂe?& u?w@maews én@méafseﬂsgea S

request, said di'ng t e steps o - prow Ing at | east one
server (51) connected to a conputer network (50) said network (50) being

general ly acmmrs of the tel ecommunications system but

| ogical Iy di |atter, (b) - arranging for at |east sonme of
sai d users tp einkasd thh@ﬁloWﬂﬂhbSe%‘té bbbg?és@%ﬁﬁé%l&;bﬁéﬁe #ffrastructure, the SSWW Ggs
itens (49) on said at |east one server (51), the or each service resource

i tem (49) pl gosm asplogively drompits cepsiprl ins K80 do be(csmy theprima gleegonie inforgation

provisio 0CO §§5

associ at |ring g&g‘?{eb{s}%%g%gé ;l)I?e e %\r{r‘r#l}ralg% ag)gxga%ﬁ{ gg% %{nlﬁe%%f §xtér§w %%@%%our ce

I tem 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
15 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 Internet; the HTTP protocol can, however, also be used over networks

using different comrmunication 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 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.

25 The WWW uses the Internet for interconnectivity. 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 have a
presence on the Internet, it needs both access to a network connected to the Internet and
an IP address. IP addresses are hierarchically structured. Generally an entity will



(49), and 15 (d) - -upon the service control- subsystem (42) receiViing a,

servi ce request indicative of a said predetermn ned Qéde (54), causkng'the;

service control subsystem (42) to: (i) - use said predeterninéd ¢dle (52)
to access the corresponding service resoujgge item (49) over the conputer

-

network (50), and (ii) -- thereafter utilize the accessed service resource .

item (49) in pfenéttallthg?Pharty on the progress of &Il 36t foethe Uebtiration eléfvRORTEr the
said service request. Z." A'nethod according to claim1l, wherein at | east

one sai d ser AN lasabtorthas telephene;4bis feesiback need onlydigi in t¢rmswifivdtethen oe not tp

fntl retur - Phags AR Rt ed rtind ek be b Bk 16 e Soptaianeic ng

sai d service okt sdRS¥SHORE sl T ' hélt
service control. 3. A rret%?lhod ac%sge?%ilsnﬁa?%?ycﬁgdlp@n%rfegfﬂgf%%ﬁfg%‘?g&ﬁmét
| east one $aiidventioni to ®veromercetaint afith¢ 493wbasks] ofulequeleht emplementagordef ENi n

whi ch case step .(d).(ii) .involyes: causing sai.d 30 server (51) to downl oad
sai d service 5§ ‘f“gfst‘é tgl °§EF‘9‘¥8@‘%@%‘P’5‘F‘%&P@§%§3§W42) , and 57 causi ng
sai d service control subsystem (42) to use the downl oaded service data in

provi ding service control. 4. A nethod according to any one of the

preceding clains, wherein at | ecaSunonsryef theInvarioni ce resource item (49)
i s downl oadabl e service logic in which case step (d)(i,i) involves: _ causing
sai d server (Accprding tgoRs awecisef Hespressnt dnyensioa, there e pEavidedca methed @f

subsyst em{g2) o Adthe" #¥icd i 8 sthitfidd! lefeofnBitin Glions ' {terd B iddfades! Lsi¥REUL €

t he
control subsystem for providing service control upon receipt of a service request, said

method including the steps of:

(a) — providing at least one server connected to a computer network, said network
being generally accessible to users of the telecommunications system but logicaily

15 distinct from the latter,

(b) — arranging for at least some of said users to directly or indirectly place service
resource items on said at least one server, the or each service resource item
placed by a user on a said server relating to service provision concerning that
user by the telecommunications system,

20 (c) — associating a respective predetermined code with each service resource item, and

(d) — upon the service control subsystem receiving a service request indicative of a
said predeterﬁxined code, causing the service control subsystem to (i) use said
predetermined code to access the corresponding service resource item over the

~ computer network, and (ii) thereafter utilize the accessed service resource item

25 in providing service control in response to said service request.

In one preferred embodiment, the service resource items are locatable over the computer
network using corresponding URIs and step (b) includes the substep of translating a said
predetermined code included in a service request into the URI of the required service
30 resource item. This substep of translating the predetermined code into the URI of the

associated service resource item may be effected by one of the following methods:

- .'-'..-..
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downl oaded service logic in providing servfce cont rdl S
accordi ngM®P"8%3one of the preceding clains, whereiin at IPe;gé?égﬁE&gal thas s

'service resource item (49) is a |ogging,esource in'which case step (d)ss s>
i nvol ves: causi ng the service control sullsystemto direct a |og massage to

sai d | oggi ng I Welo) gRi.ng.resource o l.og | east

t he occurence 0 5%9‘35%&‘%2’213‘5% a.ti%b%ako% %tﬂ%fogﬁw cﬁbﬂ i
wher ei n saiishpientetitation’of Servicecresduroes, (eR)how é‘r&s@ﬁa%é@@#ﬁc&i’@ﬁ as&9ef STRAN 7
network (50) using corresponding URI's, substep (d)(i) involving translating

afsalhd pr e déngebyndenead @B the mamyre jof dhe, serwer po oeexmﬁbﬁufamsu'dha‘sea URI
7. A

ol ai m 6. - wASPERKE S Aot Bl 1 b€ ?a%n;%aeé&xesam@”?éq" BT

resour c& i igsh {he WA 0En Simply qwameﬁ%@mbﬂeegﬂ 'wwedm g a

DNS-type distributed databaSe system hol di ng domai n- narre records eac

((:gg'; ai ni ngpagc for cmklamdxmr?% smMrt ik diteation armb lftiteeasavtif #san l@fgahisgut@ﬁr ver
curren ass e at nane; su |nvo V|ng aki ng
(e domi n ket Méﬁema&@ssn& z@mmm bbdthabese dusar case

| ooki ng up &gg@ Eﬁ‘h‘%s g,fwxh r t he DNS-type
di stri but ecli atTabase system : Ee%g#%c%%r& I'n F%Z‘@n%rg?t P m 7,

wher ei n t h#awewes, ifiittheoseroér shlscbqermddlyemxteﬂmbhﬂanéﬁé&vﬂcetp@oﬁw Wdn Df t he
associ agted service resour is, 30 effected by one of the

fol I owi g Hﬁfh‘@asmeés AR PR SeFieD acsonice > ther wer's radlecasedie
corr espondigig, sitshabi e s\‘.ntei’, &3¢ Mag’Bt may not involve Internet access. One special

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

user phone pages containing service resources.

15 Except where a user’s own computer acts as server 51, placing a service resource on

a server will generally involve clearing one or more levels of password protection.

As regards the origin of the service resource loaded by a user onto server 51, this may
be generated by the user or, particularly where the resource includes service logic, may
20 be provided by a third party (including the PSTN operator).

If the PSTN operator wishes to have control over the service resources 49 to avoid any
adverse effects on operation of the PSTN, two approaches are possible. Firstly., the
operator could require that every resource (or, possibly, a particular subset) had to be

25 subject to a verification process before use, appropriate measures then being taken to
~ avoid subsequent alteration of the resource by the user (except, possibly, for particular
data items); in this respect, the opérator 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
possibly for altering particular data items, as indicated above). A second, more

30 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:
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mani pul ati on of said predetermnm ned code according to.a predetkrm ned M
functi-on; 5 - | ook up in a locally held associatibn:taljl e’ (48);: .
associ ating said predeterm ned codes and URI'S; | ook 'up in“an associati o>
tabl e associ ating said predetermnm ned codeggand URI's, said association table
being held on at | east one database server connected to said conputer
network (50). 10 9. A nethod accormrmyégﬁgwgrnG, wherein the translation
of said predeterm ned code (54) into the I of the associ ated service
resource item (49) is effected by look up in a DNS-type distributed

dat abase syst in_which said URLs are held.in records associated with
respective dofrg methad pproy Blices Hua vaiched ielecommymicagions;system thaf inchudss 15

a substanti al by ' r ' | _ )
"o at T eact® bk Sl SRy e HV Ity SA0E, bdthol 1BoR iR SEE siricd)
name when $ongyadse, saki mgthod éskliding thestepyof:( 121) the URI of the required
service resource item(49) from said database system 20 10. A net hod
accordi ng to @hy- cprevising atleass oge server, (Shh epnteated to aLoaputerdietygrl (S@s aide

esource e (SSheaon LGk Seoblly SN w45 FEUH BesihhIARd

rel ative-resour ce-dydeiti hitilegicMB/ distinct froin thé tattéged at the server (51)
hol di ng the service resource itens (49) to identify the required resource

i tem anongst (he-syranging fosab leagtes aigh usersctosdirestlyrr indigsctly place servised
according,to claiml wherei ai d.at .l east one ver (51). forns part of a
RS-t ype i ot r 1 bucieapiid Sans AoE Gl e et Sl SRS B, et SEVIE afiBbes)
are held in recor %xﬁq&?ﬂaé&dbyf»& tuber! G52 845k sefvef (5B R1HAFRS seRiceVftbeiiohhe
records can be retrieved,

concerning that user by the telecommunications system,

(c) — associating a respective predetermined code (54) with each service resource item
49), and |
15 (d) — upon the service control subsystem (42) receiving a service request indicative of
a said predetermined code (54), causing the service control subsystem (42) to:
(i) — use said predetermined code (54) to access the corresponding service
resource item (49) over the computer network (50), and
(ii) -- thereafter utilize the accessed service resource item (49) in providing

20 service control in response to said service request.

2. A method according to claim 1, wherein at least one said service resource item (49)
is service logic in which case step (d)(ii) involves: causing said server (51) to execute
said service logic and return a response to the service control subsystem (42), and
25 causing said service control subsystem (42) to use said response in providing service

control.

3. A method according to claim 1 or claim 2, wherein at least one said service resource
item (49) is downloadable service data in which case step (d)(ii) involves: causing said

30 server (51) to download said service data to the service control subsystem (42), and
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step (d)(i) including the substep of par5|ng at Ieast a substantial poFfJQh
of a.said 30 predeterm ned code (54) |ncluded in a serV|ce requesl isnfo.at’
‘| east a part of the donmain nanme of the reqU|red serV|ce\resource.dien1(49)..
‘AVENDED SHEET 59 12. A nethod acccwcgﬁg to any one of the preceding
claims, wherein said tel econmunications Systemis a tel ephone system each
sai d predet 0, | hone
urber of. t ReCF SaOSRee Chuplt 483 ' Bing Yo Anged, seiB oot B
~called partpuwmhngyxvmyﬁmnuﬂnput by the calling party. 13. A nethod
according to claim1 wherein said tel ecommuni cati ons system further

includes a service switching point (41), said nethod involving causing said

[ 10 t o) t .
or cdet or i nd fre0R BRTEaE8 AL PO BE PrEPUZE SOiTen ERGH 8t PP Fihl el
t her eby. 514seﬁx&ewae@lrc@%ﬁ{ @4979s tdewﬁioaaianel sefmrlagge m"whith&dak@ s@p (@R | S
provided for interfacing said conputer network wth said

t el econmuni malmsscalgsmgesmd sereen £51) do downlaad said Serviiedogie lto the seeviess¢amiriol shed

froma user ternmn (5 conpecteqd to the conputer net k (50) through
sai d i nt er f SEEYPISGNE %45@5@&%% AT CoEOh Suem (G0 1 et e

I nvol vi ng ngmdédié&vicetl 0{,@@@3@\‘;1%[@%&0?& d service request upon

predet erm n trigger criteri a elng net for a comruni cation bei ng handl ed
by the interface. 20 15. A nethod according to claim1, wherein a gateway

90) is proyid an
(90) ID g E g\tﬂhod according to any one of the preceding claims, wherein at least one said
service resource item (49) is a logging resource in which case step (d) involves: cansing
the service control subsystem to direct a log message to said logging resource, and

causing' said logging resource to log at least the occurence of said log message.

15 6. A method according to claim 1, wherein said service resource items (49) are locatable
over the computer network (50) using corresponding URIs, substep (d)(i) involving
transiating a said predetermined code (54) included in a service request into the URI of

the required service resource item (49).

20 7. A method according to claim 6, wherein said URIs identify the server (51) holding
a service resource item by means of a domain name, the computer network including a
DNS-type distributed database system holding domain-name records each containing for
a corresponding said domain name, the address of the server (51) currently associated
with that name; substep (d)(i) involving taking the domain name part of the URI of the

25 required service item, and looking up (120) the address of the appropriate server (31) in
the DNS-type distributed database system. '

8. A method accordin,e,.r to claim 6 or claim 7, wherein the transiation of said
predetermined code (54) into the URI of the associated service resource item (49) is

30 effected by one of the following methods:
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interface to said conputer network (50), sai.d gateway being qper;at»isve t0 s
set up a third- party bearer channel through sajd tefecommmixations system’ .
in response to a setup request received via'said interface from asbser .7 %5,
term nal (53) connected to the conputer nggwork, said method involving

causing said gateway (90) to generate a sard service 25 request upon

predeterm ned trigger | i fded J: for i cat i on being handl ed
by the gateway. 16. A %et%%gtglg r"(%gn‘gﬁ%rg gd%?/a%%gc Of .‘%g %@&8‘&%"‘?@%‘% ns,
wher ei n sai d conput er rsubstantially 3@®3aid ¥/RIhe | nternet. 30 60 17. A pet hod
according to any one of the E[ecedi rhg cl.ainms, wherein said )

t el ecommuni cati on niet wiRdipwationafsad predetarmiged, gereacsendingtg a predetgrmined of
clains 1 to 15, wherei \rm&q{?ﬂ.tel ecomuni cation 5 systemis a private system
i ncluding a PABX with which 5aid service control supsystemis associ ated,
and whereiin said cenputiesk ngt Wprk 16afly héld aassédiationO tabfe Sgﬁﬁqgs&mé%m to
any one of the preceding clains, wherein said URIs are s and/ or " URNs,
and said server (51) i Predeterminedsedesand URIs20. A net hod according to any

one of the preceding claj i ncl udi he further st f updafing a said
service resource it'gm 3%%‘9@@&%’5‘3&&5 asggjﬁlgnggpﬁ.e%@i ?#Eﬂq%ﬁ;aﬁ‘ at
i tem across sai d compulURIs)&idvassbciafih tablcohRiAg HEIA on! £1&sDBhe HamABask Rerver

comuni cation w th said conputer network. _
connected to said computer network (50).

10
9. A method according to claim 6, wherein the translation of said predetermined code
(54) into the URI of the associated service resource item (49) is éffected by look up in
a DNS-type distributed database system in which said URIs are held. in records
associated with respective domain names, by which the records can be retrieved, at least

15 a substantial portion of said predetermined code (54) being parsed (120) into at least a
part of a corresponding said domain name and this domain name when complete being
used to retrieve (121) the URI of the required service resource item (49) from said

database system.

20 10. A method according to any one of claims 6 to 9, wherein at least two said service
resource items (49) are located at the same URI, the said predetermined codes of these
service resource items (49) including respective relative-resource-identifier values that
are used at the server (51) holding the service resource items (49) to identify the required
resource item amongst the service resource items at the same URI.

25
11. A method according to claim 1, wherein said at least one server (51) forms part of
a DNS-type distributed dgtabase system and said service resource items (49) are held in
records associated with respective domain names, by which the records can be retrieved,
step (d)(i) including the substep of parsing at least a substantial portion of a said

30 predetermined code (54) included in a service request into at least a part of the domain

name of the required service resource item (49).
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15 21. A nethod of providing services for a tel ephorile silstem‘tnhat’fcomr‘iﬁgeé’

at | east one service switching point (41) and a service’conty ol sgbsystem:

*(42) for providing service control to said service $w tthing-point: said
et hod including the steps of: (a) -- pregygisioning at |east one server (51)

connected to the Internet (50) with a 20

resources (4f), t hatmeh6d t4ees@fdet & dn9Cahebdfe e phddBdih

plurality of service

LG, BlertoRaAT T Ve

n
known URIs, said service resources d(nZQ) eachd%epng asgom ated w
respective peldemsumicationscsystem(i54) telephone systemyiedchnspid predderermined apde (54) each
sai d predetim ned gﬁiﬁg&?m and the said known URI of the service resource

(49) associ at%Re (e B&fet er mi ned code;

and (c) -- upon

25
t he service control. s%ggﬁﬁhéé@g%rﬁqhngn%@éd service request

including of a said pre , causl

i d service control

subsystenfto use said thepgephoné ourabarasfahé batled partgspondi ng sai d service
resource (49) over the Internet; said predeterm ned code (54) being capable

of input through a~stahBeRberint by thealling partephone keypad.

61 22. A

met hod of providing services for a private tel ephone systemthat conprises
a PABX and a service control subsystem (42) for providing service control

to said PABX3.sA thetliodhuecordingl to dlaig 1 Rbefeirt Bfid dlécofrinunicatioh® ¥ystén® Hirliger at

| east one server (51) connected to a |ocal or canpus conputer 5, .
net wor k (50)ingludes a sprviceaswitahing peiat (A13¢ said suathademvolving cangingasaid sericeaf t er

10

15

20

30

switching point to generate a said service request upon predetermined trigger criteria

being met for a communication being handled thereby.

14. A method according to claim 1, wherein an interface (80) is provided for interfacing
said computer network (50) with said telecommunications system to enable a bearer
channel to be established from a user terminal (53) connected to the computer network
(50) through said interface (80) into said telecommunication system, said method
involving causing said interface to generate a said service request upon predetermined

trigger criteria being met for a communication being handled by the interface.

15. A method according to claim 1, wherein a gateway (90) is provided with an
interface to said computer network (50), said gateway being operative to set up a third-
party bearer channel through said telecommunications system in response to a setup
request received via said interface from a user terminal (53) connected to the computer
network, said method involving causing said gateway (90) to generate a said service
request upon predetermined trigger criteria being met for a communication being handled
by the gateway.

16. A method according-to any one of the preceding claims, wherein said computer
network (50) is the Internet.
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| ocat abl e on the conputer network (50) by respective known URI's, "said; .-
conput er network being generally accessible to.users of the; : = - '~~; o
't el econmuni cations system but logically distinct fromthe latter, and saids»
Service resources (49) each being associghyed with a respective

predeterm ned code (54); 10 (b) - providing a mappi ng between each said
predet er m neghy co | [n©S | kel , ; -
Upon t he seriy ce cannisd ARepldl, & 4o PRE S e Bréceliig ally, | wilI Sha,

i ncl udi ng oftelecemiminatiolehetworkiisd RSTNE, causi ng said service control
subsystem (42) to use said mapping to access the correspondi ng said service
resource (49) over said 15 conputer network (50); said

predet erm n C j: < t Q.. .

el ve- koy ¢ o) cAuietaof decOfi oS ARR Gt kPl 1, ikl s MeeiBhibicasion
swi t ched § el systenmis aiptivhicapstern \ischaiing H RABX with tkhichasaligeyvice caiitrvl §elisystem
subsystem for providing service_ control upon receipt of a service request,
t he servi ce 18 @sfoFigteds apd pdierein said, compuser netwesks GBkistaLANconput er net wor k
that is generally accessible to users of the tel ecommunicati ons system but
is logically distinct fromthe latter, the conputer network having

connect ed t 019,t AAmegiodedccérdaig t0Qin§ oné OF \the Precafifd tlains, ! Wherei! AREURINSee
directly or indirectly by said users and each having a respective

associ at ed &Bﬂ&a@mw&@a@smaemm @) isp FTTRserenvi si on, to an

associ at said user, of a particular service by the tel ecomrunications
system Said nethod conprising the steps of: (a) -- receiving at the
servi ce contagl A sheiBodicetdi BehY bf€ of BiYRededingdilfinis] iRludingihe Farther step

predet erm ned code, ) ]
of updating a said service resource item (49) by accessing the said server (51) holding

that item across said computer network (50) from a user terminal (53) in communication

with said computer network.

15
21. A method of providing services for a telephone system that comprises at least one
service switching point (41) and a service control subsystem (42) for providing service
control to said service switching point, said method including the steps of:
(a) — provisioning at least one server (51) connected to the Internet (50) with a
20 plurality of service resources (49) that are thereafter locatable on the Internet by

respective known URIs, said service resources (49) each being associated with
a respective predetermined code (54);
(b) — providing a mapping between each said predetermined code (54) and the said
known URI of the service resource (49) associated with that predetermined code;
25 and
(c) -- upon the service control subsystem (42) receiving a said service request including
of a said predetermined code, causing said service control subsystem to use said
mapping to access ﬁle corresponding said service resource (49) over the Internet;
said predetermined code (54) being capable of input through a standard twelve-key
30 telephone keypad. '
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(b) -- deriving fromthe received service f:equest tfle p~r;edeterm' nZed cqélé; of\

which it is indicative, (c) -- using the ptedeternined. code:derived i n-s{ep :
(b) to access the correspondi ng service resource itemover the computers »»
network, and (d) -- utilising the accessgd service resource itemin

provi ding service control by the service control subsystemin response to
the servicespeq thb& GF! ; I : di ng
to claim 23, V\hé(raxglén t%gpg@ﬁ?l%gg’%%%f é’é(}oihﬁ%}tég%l?pgﬁge g{%?’e‘ﬁ&ltgﬁ g“’gﬁ%ﬁc

t el ephone n®ARX knd 2 Service Aommedl sulsbystern (42 fogpriovidingaserviesicontiob tocsaid PARBX,
conputer netwark js the Internet. 26. A nmet hod according to claim 25,
wher ei n sai 8addpetheqincliding the stepedk are | ocatabl e over the Internet using

cor r espondi UR -and. [ ol \HI] 7 :”@
accor di ng tgzgcl a#)?ﬁ?g%?ﬂx\ﬂ%g?éeﬁg{% ﬁeié%é??‘c?@xg"a‘?%‘rﬁ@%‘%e“r es ﬁlrg‘gze’ﬁpﬁg?n I's
service I50gi c i nnetwerk (0% avith appladility oF Gemvice feseurats (4D)Sthatl are theraattet 0gi C
at the server, returning a response to the service control subsystem and

causi ng the ser vilQatablennythe camputsr peyark Q) b respective kagism LR1s, saidicomputien g

vol ves. downt oadPPpHR bPRE B RO A Bleth et e Wkali AR S8R )
control subsyst e'l%zggiédlli' gﬁﬁﬂﬁ fidif (RO Wite 2ARUsaSE karvite 1@adulcdsn(4D) exdhdbditg

service control. ] met hod according to claim25, wherein at |east one
sai d service res®associatad; with p sespestive prettetsrminedropie &4 pgi ¢ i n which case step

(d) invalves.downl oadi ng said.setvice |ogjic fromdthe server,t he .sefvice
control 01é)ub sTedfo% ge&éﬁ?ﬂﬂ%% e_eeﬁo%%os&ﬁ{aar@grewwl ‘C‘%ec%é"b %"Heﬁg
corresponding said known URI; and

(c) — upon the service control subsystem (42) receiving a said sel;vice request including
' of a said predetermined code, causing said service control subsystem (42) to use
said mapping to access the corresponding said service resource (49) over said
15 computer network (50);
said predetermined code (54) being capable of input through a standard twelve-key
telephone keypad.
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servi te c%ﬁ%@‘ﬁ%ﬁ@ﬁsyﬁe‘?ﬁ?n prow c+ ng service control. 30. A nethod
accor di fgi terighiag n?‘cﬂ%i‘ gvh‘e’riel SO s@f ] di service resource itens are |ocatable

over the Complder @ peErn usrng ‘cor resggndl ng éﬁ@ gt 1:set gﬁ é!c_)sl‘pﬁg gggg

transljati Dgawdins@d drpredet ermned -cofl rived nto
the URl rpfaskihesr equired. .seryige resburce item 31. A method according to

cl ai mi30, wherein sal d q ﬁlj ent i f the server holding a service resource
item bb.ﬁggn f IR Uﬁe} ejconmput er network including a DNS-type
distri -dg abaee—eysf"erm‘hdfﬂfh”g" domai n- name records each containing for
a correspondl ng said dOITB.I n nane, the address of the server currently
associ at at e . involyv t.he donali a art
o the UR-of S RELRSMProiBe e i eaet bR i SO e e BERh e
appropri aééénﬁ@é dikrol ﬁb&ﬁ%@r&p&d@&ng is&vick Rodtes] v Faﬁ FRED Lo LY AR reddest, Ahe

met hod according to claim 30, wherern the translation of said redeterm ned
code i nt Gervics cORrolHbsySisnHAY Mg an e face ty & canpuseraigrvak that in geg Y acsessibloy

or cdot er e BEHE PRSP VSR R IPEiEAY e the Bl e VR of
sai d preq&&ﬁéﬂi@ﬂ% 9ihg CORcRAGE it /et thaBh PSR iCE Fisbifee ftthEh taeamm tg;@k up

in alocally held association table associating said predeterm ne
and URTs;or indifettly by said Siebsaridt aack haviegta respectivenassddiged posletenpinied cade and

associ ation tabl e _associati ng sai d’predeterm ned codes and URlI s, said
associ at iTSE‘t’Péb’Pe e PHRYIHFH 40 AT A559% §‘$ it UEEH Aol PRGN, STEIGRRY dhe t o

sai d comMeesmAfRhifiéns system; said method comprising the steps of:

(a) - receiving at the service control\subsystem a service request indicative of a said

predetermined code,

(b) - deriving from the received service requcst the predetermined code of which it is
indicative,

(c) -- using the predetermined code derived in step (b) to access the corresponding service
resoﬁrce item over the computer network, and

(d) -~ utilising the accessed service resource item in providing service control by the service

conirol subsystem in response to the service request received thereby in step (2).

24.- A method according to clmm 23, wherein the switched telecommumnications system is
a public telephonc network.

25. A method according to claim 24, wherein the computer network is the Internet.

26. A method according to claim 25, wherein said service resource items are locatable over

the Internet using corrcépondhlg URIs, and the server is an HI'TP server .

27. A method according to claim 25, whercin at least one said service resource item is
service logic in which case step (d) involves executing said service logic at the server, returning
a response to the service control subsystem, and causing the service control subsystem to use

said response in providing service control.
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33. ° A nethod according to claim30, wherein at least two said service
resource itens are located at the sane URI, the said predeterm ned codes of

t hese service resource itens includin especéi !ve. : 5 I 3929
relative-resource-identifier values t are Tuye St n g the
service resource itens to identify the required resource item anongst the
service resource itens at the sane URI. 34. A nmethod according to claim
25, "wherein said at | east one server forns part of a DNS- type distributed

dat abase system and said service resource itens are held in records
associated wth respective domai n nanes, by which the records can be

retrieved, ab@RoidablelsBiidddhn p : ' : .
subst anti al por?i on eosf a_sal gl%irﬁg%‘z#gﬁtﬁé @Zﬁ%%’gﬁg@d u%géhleﬁégwgg%frg%
request i nt theserverigdhe sarvisg control subkysterty aed wsingthedaynlcatied scovingidatadn providinge
resource | t?%qdcg’gmtél met hod according to claim25, wherein each said

ed code 1S

predetermn one of the follow ng: - the tel ephone nunber of
the calling party; -- t he tel ephone nunber of the called party; - a

nunber input by the calling.party. . .
P 29. y A metgoc;. accm%mpg to c){aim 25, wherein at Jeast one said service resource item is
downloadable service logic in which case step (d) involves downloading said service logic from
the server to the service control subsystem, and executing the downloaded service logic at the

service control subsystem in providing service control.

30. A method according to claim 25, wherein said service resource items are locatable over
the computer network using corresponding URIs, siep (c) involving translating a said
prédeterminad code derived from a service request into the URI of the required service resource
item.

31. A mett:od according to claim 30, whercin said URIs identify the server holding a service
" resource item by me‘a\ns of 2 domain name, the computer network including a8 DNS-type
distributed database system holding domain-name records each coutaining for a corresponding
saic-I domain name, the addreas of the server currcntly associated with that name; step (c)
involvinyg taking the domain name part of the URI of the required se;'vice item, and looking up
the address of the approprite server in the DNS-type distributed database system.
32, Amethod according to claim 30, wherein the translation of said predetermined code into -
the URI of the associated service resource item is cffected by one of the following methods:
-~ adirect mapping where said predctcrmined code corresponding substantially to
said URJ;
-~ manipulation of said predetermined code according to a predetermined function;
--  look up in a locally held association table associating said predeterrnined codcs
and URIs;
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- look up in 4n association table associating said predetermined co&és and URTs,
said association table being held on at least one database server connected to

said computer network.

33. A method according to claim 30, wherein at least two said service resource items are
located at the same URI, the said predetermined codes of these service resource iterus including
respective relative-resource-identifier values that are used at the server holding the service

resource items to identify the required resource jtem amongst the service resource iters at the
same URI

34. A method according to claim 25, wherein said at least one server for.ms part of a DNS-
type distributed database system and said service resource items are held in records associated
with respective domain names, by which the records can be retrieved, step (¢) including the
sub-step of parsing at least a substantial portion of a said predetermined codc included in a

service request into at least a part of the domain name of the required service resource item.

35. A meﬁxod according to claim 25, wherein each said predetermined code is onc of the

following: _ :
- the telephoﬁc number of the calling party;
- the telephone number-of the called party;
- a number input by the cailing party.
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