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setting up, naintaining and Taki ng down a bearer channel through the

bearer net wsykemTerns such as "call processing” .and "call
10

As used herein, the term "switched telecommunication system” means a sysiem |
comprising a bearer network with switches for setting up a bearer channel through the
network. The term "swiiched telecommunication system” is to be taken to inciude not
only the existing public and private telephone systems (whether using analogue phones
15 or ISDN-based), but also broadband (ATM) and other switch-based bearer networks
that are currently being implemented or may emerge in the future. For convenience,
the term "switched telecommunication system" is sometimes shortened herein to

telecommunication system.

20 Reference to a "call” in the context of a switched telecommunication system is to be_
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 dc;wn a bearer
channpel through the bearer network. Terms such as "call processing” and "cail

25 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
30 through a bearer network without following a predetermined bearer channel.



25 handling" are to be simlarly interpreted. The term

"commruni cation systeni when used herein should be understood as havi ng

a broader neaning than switched tel econmuni cati on system and is intended
to include dat agram based communi cation systens where each data packet

i s i ndependgglohdise®ut ed 30 through a bearer network w t hARETFRASOMAN g a
predet erm ned bearer channel. 2 WO 97/ 31490 : H
"PCT/ GB96/ 03054 2

Backgrouad of the Invention Backéiohnadofithe Ixehtion conpani es runni ng PSTNs
(Public t ched Tel ephone Net wor ks lic L ile
et or ks)  ERECORRHARN PRBRSC RnAb BTN {PObil S, leRionn NESPORaRs and
i n doi ng spapeMNOVPEbIRI Laﬂ&rﬁ%ﬁﬂé‘giéwhﬂ&) 'a?e'xﬂtﬁUl‘nﬂﬁi&Ese of dpﬂomatiﬂge form
of "IN services" such as unber services and call forwardin I

contrast, gglmma_&wmcemnd (iNMg soi#re praviding i enmaanp Ibnén-mangﬂtgmw in
recent

I b d
provi dl%g ‘80‘&}5 855“ falﬁn?ﬁﬁgﬁ%ﬁg %9?(;@53 r nﬁt%gggfsgﬂﬁd aﬂfl ,ar‘felhé\fi%f t he
| ar ge conmesniragt} ueNWorld Wide V&ba(miWW) vitlie hafsebhexflogid yrodsthdtirecent

pi oneer-spirit VWWVi nformatlon cul ture, e uneasy 10 corrpanl ons and each
pl ans to eHBFalsh 2BneXanepPlelotfa EF ‘0‘??§?‘{/ p‘P%‘ﬂo tky PEOYding CORINEY s: t hus

tel ephony g ,ma 55 soivicks. Pihetd We&xwmt%&em%mumﬁgﬁmﬁméWI ces

over the publTC comuni cation infrastructure. e present invention
pr oposes ttéshnbltlmghgllsf dvnmwm%m@emeanmmhthew t hese

two wor,lkds than.is ¢ t| envl d order to sent
vent 185 eoritiRidnS aG! e piaks 33 thERAH o e Bl SvibiP GBERI] By RhEDE0L
t wo wor | dsothers; 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 berween
15 these two worlds than is currently envisaged and in order to place the present invention

in context, a review will first be given of each of these two worlds.

Telephone Networks with IN Services
20

The Basic PSTN. The basic service provided by a PSTN (Public Switched Telephone
Nerwork) is the interconnection of two telephones (that is, senting up a bearer channel
berween the telephones) according 10 a called-party telephone oumber input at the
calling-party telephone. Figure 1 is a simplified represemtation of a PSTN providing
25 such a service. In particular, customer premises equipment, CPE, 10 (such as standard
amalogue 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 controiled
by control entities 15 in the SPs. The control effected by the control entities 15 is
30 determined by signalling inputs received from the CPEs and other SPs, and involves
call setup, maintenance and clearance to provide the desired bearer channel between
calling CPE and cailed CPE. Conceptually, the PSTN may be thought of as a bearer



Tel ephone Networks with IN Services 20 The Basic PSTN. The basic
servjce provided by a PSTN (Public Sw tched Tel ephone Network) is the
i nterconnection of two tel ephones (that is, setting up a bearer channel
bet ween the tel ephones) according to a called-party tel eph?_ Im I nput

at the wébtsmagp party tel ephone. Figure 'l is a sinplifi . .
representation of a PSTN providing 25 3uch a service. In particular,
cust oner prem ses equi pnent, CPE, 10 (such as standard anal ogue

t el ephones netwiirkahd @ comrd (signafing) petwoh the furctied of thalagerhsingtoesigct@lough an

access network to,switchin Qj_nt s 12 .,The SPs_ 12 In an
i nter- m&?ﬁﬁéﬂﬁ‘@hﬁ@m “%%‘p%tfmysgﬁe @ﬂ?@r"%ﬁﬁ%’c%%%rﬁgq%z and

SPs that argwiPbt beAtkef Shannels B¥ougBNhE VeaRPidetwRE; 1 piadtitd)ethSRseareTamdcont r ol
effected by the control entities 15 is 30 _determ ned by S|sggglal|?éigg I nput s

recei ved f reignailing wpwerksn@ay (s thestame physicah gispuitssand even’ (g

mai ntena%g&tﬁ;ﬁ%lgl earance to provide the desired bearer channel between
cal ling and call ed CPE. Conceptually, the PSTN nay be thought of as a
bear er

PCT/ GB96/ 03054- 97/31490 . _—
3 net wor ‘ﬁn(’f’h&“’cg’ﬁ\/\%% 15(%?6‘%3?%1 Ao teleninng, cantral sigalling ResieeR B8 | at t er
being to ef EPEtang &k llocal SP &ARbaMd sigﬁmmghmhﬁ theasRIlid3as watikd onahetame he

control of setup, maintenance and take. own of bearer chanpels. t hrough

the bearer HhanDR)aR usqdfopyeies:ithis SiEpHEng ipierPreAd and conyerntkatithedPnkt Wit ks may
use the;gange it cévebl 5BY Hhf udlth SMddGnTRNEHARE Gllnalling CRADOE! 16 -

(implemented nowadays using the SS7 protocol suite). Where the CPE is an ISDN
terminal, signalling is catried in a separate channel directly from the CPE on an end-
to-end. Modern SPs use the ISUP (ISDN User Part) SS7 protocol for inter-exchange

call control signalling whether the CPE is a standard telephone or an ISDN terminal.

15

Telephone Numbering Plans - As certain aspects of the present invention are
influenced by the structuring of telephone numbers, a brief description will now be
given of the structuring of such numbers. Telephone numbers form an international,
hierarchical addressing scheme based on groups of decimal digits. The top level of the
20 hierarchy is administered by the ITU-T, which has allocated single-digit numeric codes
to the major geographic zones (for example "1" for North America, "2" for Africa,
"3" for Europe, "4" for Europe, "5" for South America and Cuba, etc.). Within each
zone countries are assigned 2 or 3 digit codes, so that within zone 3 France is "33,
and within zone 4 the UK is "44". Administration of the oumbering pian within a
25 country is delegated to a mational bedy, such as the Office of Telecommunications
("Oftel") in the UK. The following further description is based on the UK numbering
plan, but the scheme described will be recognised as having widespread applicability.

In the UK all national numbers are prefixed by a code from 01 to 09 (the ‘0’ prefix is
30 dropped in international dialling). The currently assigned codes are "01" for
Geographic Area Codes, "02" for Additional Geographic Area Codes, "04" for Mobile
Services, "07" for Personal Numbers, and "08" for Special Service (freephone,



Thus, where the CPE is a traditional dunb tel ephone, control signalling
bet ween the CPE and its local SPis in-band signalling, that is, the
signalling is carried on the sane channel as used for voice; this
signalling is interpreted and converted at the SPs 12 into 10 signalling
bet ween SPs that uses a dedi cated common-channel signal | iggedssissk- 16 .
(inplenenf€89ﬁﬁwahays using the SS7 protocol suite). Wiere the CPE is an'
| SDN terminal, signalling is carrided in a separate channel directly

fromthe CPE on an.end-. |, _tao-.end. Mbdem SPs use the | SUP (1 SDN User Parn)
SS7 pr ot dEErIAGPD -Rfmhwmfg%ﬁ'l“ subsgriper tejrphogs DumTARTS HIPCHREEIE t he CPE

IS a Stangiarded @il AiRs o cdRDNahE lRAy obfy codes FEHRRNBPeoNAEDET i N

Plans - As certain aspects of the present i'nvention are i nfluenced by
t he st rucallocawed. Geograplip Atsa sodrsrebepresenaly B oret dighsexéipding nheneding §¥) be

gi ven of the, structurin ch nunmbers. Tel.ephone nupbe Qr

I nternati 5hgre are cuﬁﬁegg’é%%%g rapgndcd?égss?zﬁzg %‘ﬁﬁmwﬁzg ‘%ﬁh{él’%ﬁ%gpof
deci mab dUH dalled Benbaaked @b fofms:he 20 hierarchy is adnministered by the
| TUT, which has allocated si n3%l ngl git nuneric codes. to the major
geogr aphi ¢ zonfs (f&H exanpl 38780 North Anerica, "2" for Africa,

"3" for Europe, "4"akacofur oplesal'mmben(7 éigit h Anerica and Cuba, etc.).

Wthin each Zo ountri assigned 2 or 3 digit codes, so that
within zone 3 &rancg‘?‘?fs: "33",£5%§’8r7eand within zone 4 the UK is "44".

Admi ni stration of tawsasadber ilegalptumbeni@ digit) a 25 country is delegated to a

The Ud® TRBE il n b G ers € 3 %if Bk SO B Yk R ity B T
pl an, but ttehecsmhesse e sy iMadefit,| d 4 hligit ereagdis ethdas 6 higit gralvndmben: ead

licabiLity. . i UK al | t] | nber. fixed b d
1 om 03t Sutber opregion oL o1 Sumoe AR pRCA Wb ok FOREFAFER % ng) . The

current |y edéfa §agd: LIRS sphice is 193 larkOFor a singlERATHARH for Atpficdlq6&s area 02" f or
Addi tional Geographic Area Codes, "04" for Mbile Services, "07" for
Per sonal RENeRRIrs¥/itchgsgmey)Be necsied &y best e wapigedmumber &8 swepaeiber lines. This WO
I%Z:{r? (138 56/ (i)lé%?ﬁctaﬁon is opague and is a mauer for the area service provider.
In the current PSTN the inherently hierarchical and geographic interpretation of
telephone numbers is mirrored by the physical architecture of the network. A telephone
number is structured in a way that makes it easy to rouie a call through the network.
20 At each step, the prefix of the number provides information about the current routing
step, and the suffix (perhaps opaguely) provides information about subseguent routing
steps; as long as a switch knows how 1o parse a prefix and carry out a routing step, it
does not need to undersiand the content of the suffix, which is left for subsequent
routing steps. For this reason the international and national switching fabric is also
25 organised hierarchically.

Intelligent Networks. Returning now to a comsideration of the curremt telephone
network infrastruture, in addition to basic call handling, an SP may also serve to
provide what are called IN (Intelligent Network) services; in this' case the SP is termed
30 a service switching point, SSP. An SSP 25 is arranged to suspend call processing at
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
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Cont rol SUbfz}/%d?tio tro%/é gbﬂq’laana ?&rdmn%te 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
20 an operation system (not shown) that has a general view of the nerwork ang its services
and performs functions such as network monitoring and control.

In operation, when the SSP 25 receives a call, it examines internal trigger conditions
and, possibly, user information (eg dialled digits) to ascertain if the call reguires a
25 service to be provided by the service control subsystem 17, 18; the checking of trigger
conditions may be carried out at several different points in call processing. Where the
SSP 25 determines that a service is required it messages the service control subéystem
{either SCP 17 or Adjunct 18) requesting the desired service and sending it a logic
representation of the call in terms of its connectivity and call processing status. The
30 service control subsystem then provides the requested service and this may involve
either a singie 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
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contr.ol peint, SCP 17 (see Figure 2) or an Adjunct 18. The Adjunct 18
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very dxfferent 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 system named a Home

Location Register (HLR) and the service control function in a system named a Visitor

15 Location Register (VLR) that is generally associated on a one-to-one basis with each

SSP (which in GSM terminology is called 2 Mobile Switching Centre, MSC).

Because subscribers are mobile, the subscriber profile is transported from the HLR to
whichever VLR happens to be functionally closest to be mobile subscriber, and from

20 there the VLR operates the (fixed) service using the subscriber profile and interacts
with the SSP. The IHLR and VLR thus constitute a service control subsysiem similar
to an SCP or Adjunct with their associated databases.

1t is, of course, also possible to provide IN services in private telephone systems and,

25 in this case, the service control function and service data function are generally either
integrated into a PABX (Private Automatic Branch Exchange) or provided by a local
computer. The service control subsystem, whilst present, may thus not be a physically
distinct from the PABX. '

30 The above-described general architectural framework for providing IN services has
both strengths and flaws. Its main strength is that it works and many services have

been successfully deployed, such as 800 number services, credit card calling,
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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 ¢xchanges between client and
20 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 communication protocol stacks.

Since the availability of literature concerning the WWW has seen the same sort of
25 growth as the WWW itself, a detailed description of the WWW, HTTP and the Internet
will not be given herein. An outline description will, however, be given with attention

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

The WWW uses the Internet for interconnecrivity. Internet is a system that connects
30 together networks on a worldwide basis. Internet is based on the TCP/IP protocol suite
and provides connectivity 10 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 Inmernet
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approach Hgspesfoemaness eerilipnet and)ecalability much) ofrtbe interpett wold not ewist iphitpr ovi de

servicgs Qb e g%:gg&g f el SeANd 5
t ake years t 0 gg) q.ﬁegjrt "her nor e tg:éﬁgg&?ﬁ@eg tsé}(lé {s% agé%:?%% Jppo‘rt t hese
servi ces host @drszun mamsththnm ariteore Reigistratidre Regnds - (RF)rof skifferdag nypes, almy't hi ng
attached txgostt rt‘:%?n%mrﬁ . V\u?gr 'elz(xis address (A) record (such as 15.144.8.69) and mail exchanger

(MX) records (used to identify a domain host configured to accept electronic mail for

a domain). The RRs are distributed across DNS pame servers world-wide, these

15 servers cooperating to provide the domain name transiation service; no single DNS
server contains more than a smail 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

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

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

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

Hewlent-Packard Laboratories in Bristol, England will have a fully qualified

' domain name of "fred.hpi.hp.com." (note that if a host name does not have a
terminal *." it is interpreted relative to the current node of the naming
hierarchy).

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

~—  There are a plurality of DNS servers each with responsibility for a subtree of
" the name space. A DNS server will hold RRs for all or part of its subtree - in



must be rigorously vetted. Additionally, each country and operator tends to

have | ocal variations of the so-called standards nmaking it difficult to
suppl y standard products and t her eby braking the dynam cs of
conpeti tion. The Wrld Wde Wb In contrast to the slow

del i berate g\[é) s Of the telephone infrastructure, the VWEWGBISONYHs™ gr own
expl osi vel y om i ts inception in 1989g 0 become the primary electronic

i nformation distribution service in terns of spread, availability and
richness of 15 weNhrieaie @Hel%%@ipouﬁﬂﬂ%“ﬁr@mﬁaﬁﬁe@o(@@@@dm@%bﬁ%
becone an information provid a worl d-w de audience in a highly
i nt er connect ed pnmorgriithen m&m@bt@ms server knopsabe\padress of agy iSEFYEL ser ver

application run . r
pr ot ocol which &B‘Egﬁﬁéﬁ{%%@% Eé&?r&pﬂbgya@m?ﬂ%angéggﬁ f Ween ¢ glﬁt and
20 server. Thi Basyfiosmi die req>drﬂ'$iﬁr3( foy pleer subtred n“r'nmgfseﬁ’hf’t)mme)s xhhsch S

optim sed for . use over TCP/IP networks su the |Internet: the HITP
prot ocoP can, hBMNBYEY cach other in a suPCMIRAE I fb@mﬁ SR er ent

comuni cati an pw&/ﬁﬁ&aﬁhwﬁng 10 make use! d¥GRe blrl.fs eaealsbahbbgﬂ ¥ Ssodibtb@r at ur e

.concerning the as seen sane sort of 25 growh as the WWVitself,
a detail ed descrfeselver] tbat mwwww&mw@mmm server. Whennp IDNbot be

Utention PR DY R R b RIS Pty B o on

h

e
n

I nventi on. eithefhthe mw:mm betﬁerﬁd&rexetoffaoDNSrﬁeﬁJ’ecamsacw thetsgrvet nt er net
Is a systemthat conn to ne rks onavvorldvm Si ’
Internet” is baséﬂmb"rg t1”'P%p‘?‘*h E@meﬁﬁ Eonamng hygrarchy 6@?‘ the

connecti vity tohpedraRy lof thd1@érvadsSio ad&ddd BhtiPa sERer &) réaBiled! that aisbaue a
presence on the Internet, it needs both access to a network connected to
t he | nternet responsibility for the domain name to be resolved; thereafter, the DNS server
hierarchy is descended down to the server holding the RR for the domain name
to be resolved.:
15 -~ The DNS uses a predetermined message format (in fact, it is the same for query
and response) and uses the IP protocols.
These characteristics of the DNS may be considered as defining a "DNS-type" system
always allowing for minor variations such as in label syntax, how the labels are
combined (ordering, separators), the message format .etails, evolutions of the IP
20 protocols etc.

Due to the hierarchical naming structure, it is possible to delegate responsibility for

administering domains (subtrees) of the name space recursively. Thus, the top-level

domains are administered by InterNic (these top-level domains include the familiar

25  ‘com’, ‘edw’, ‘org’, ‘int’, ‘net’, ‘mil’ domains as well as top-level country domains

specified by standard two-letter codes such as ‘us’, ‘uk’, ‘fr’ ewc.). At the next level,

by way of example Hewlett-Packard Company is responsible for all names ending in

. ‘hp.com’ and British Universities are collectively responsible for all names ending in

‘ac.uk’. Descending further, and again by way of example, administration of the

30 domain ‘hpl.hp.com’ is the responsibility of Hewlet;-Packard Laboratories and

administration of the subtree (domain) ‘newcastle.ac.uk’ is the responsibility of the
University of Newcastle-upon-Tyne.
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address. | P addresses are hierarchically structured. Generally an entity
wil | be identified at the user level by a name that can be resol ved
into the CQ{/éﬁéﬂQ&di ng EP address by the-Domai n Nane ®¢Iicmys(IOsE) of
the Internet. Because the DNS or aptions of it are fundamental to ‘At

| east certain enbodi ments of the invention 5 described hereinafter, a
descri pt i gt 13 e @ itRfestfof L cABIE Yoty SR winliPBlefison of the
DNS. he Domai n .Narrengost em - The is”a gl obarn, di stri but ed,

dat abase, Paekargiliaheratories. The kosp domainnmamecto hearsidivednis dxyneweastie.abhki,t y nuch

of the Interne I ' in its r ent .m. The | n
Fesponse. Edoaoteteateielt o e GulvBie g Newealel Pihed, RifRaop, ot duety
dﬁmai n naﬁ?&pwkérhecbmge!DN&mvBesmdd' mdAﬁm tﬂeucpé.dg.cbﬁiﬁ)suafredwilflx{iﬁfdgmg;ypez,
t he most conmpn, bei ng a ress recor such as 15. . 8. an
mai | exch&fgeRot hold %ngﬁmwég&f%@si%ﬁhﬂ s s oo BYRT i gur ed

to accept sghvef! hRNefvelBS thehQfueried afid JFBAMY) widl A% fdFesd'of 1Al Stdn’bpigd across
DNS name servers worl d-w de,qfutehese 15 server‘s cooperating to prOV|N§e t he

domai n narserver whichao iwon respondscwith the adidress of BRIS’ (root) DNS severc dhe query nor e

than a s | part of.th t abase ut h.server knaws how to
| ocat e D@?egf%?éﬁmﬁ?%‘zv% é&g%l @ger’& ?Wﬁem?ﬂ{thge tme'?%& FS7YPr esent
pur poses, respendixith ehaRRGeeord $of the mamet g’ NG abtrbdit er est are: --

The ho name space is organised as a tree-structured hierarchy of nodes
with 2 each host having a correspondi ng | eaf node; each node has
a | abel (epeRiokt RQremely inefficient, "R IDNG deiveA ke GRGBdLRCOUIRET dyBamict h an

al phabetic character and is followed by a sequence "of

al phabet i ¢aglitarnd axgrinitighised i e adtiresses pf sevenal rootiseryers; sl i fprastice most

Thee O 2 0% iudd oenbd hile B LARE cire B8 BERBRETARS B vl | (1O
t hi s | at t émobyethegd®Bsses of severad pomsenices] ahy vall tlikelyiand thepddrdssdsroft 'hk’ nane.
Thus a,host .nachi,ne "fred" of Hewl ef t.-Packard Laboratories in
Bristol® ERNGl &nlx\Eryerh s Fob TRy fmstayery écﬂ& R SESHEH ' of
"fred. hpl .the agdress’ of( het sc. i1 aservet. Wﬁ&bnmqn&%rdsm netuknasMeawill reurn
termnal "," it is interpreted relative to the current _node of the nam ng

hi er ar chy)the ggdress of the ‘%ﬁsq?cﬁ&“m%WSﬁemérﬁ‘?rﬁF@ eBLWilh reternriog R iy on
Records (RiRRition, Any futire uem?][nﬁﬂ?‘%e‘:ﬁw&isﬂé.%{u&y pRix R 26T dtRLCE (Sagh With

responsibility for "a subtfee o ] e nanme space. A DNS server
wi || hol d mRmsastisyDMB [sexyer gainat agifirgss will be retaiped injthe "hpl.hp.com” DNS server

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

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

Rather than a resolver being responsible for carrying out the series of query irerations
required to resolve a domain name, the resolver may specify its first query to be
25 recursive in which case the regeiving DNS server ‘= responsible for resolving the query
(if it cannor directly rerurn the requested RR, it will itself issue a recursive query to

a 'closer’ DNS server, and so on).

It shouid 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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9 . - . the latter case it delegates responsibility for the
remai nder of the subtree to one or nore further DNS servers. A
DNS server knows the address of any server to which it:mgga_s

del egated rqgponsiddi | ity and al so the address of the ser vetCHHPP .

has given it the responsibility for thg subtree-it nanages. The DNS servers
t hus 5 ' point to each other in a structuring reflecting that of the
nami ng hi-elizve cing primary nameserver And amyphing ap tornseccniagest-aherlivdtatientepds t he DNS

does so through an associ aie . “resolver’ that : addr ess
of at |east® ¥niBeHRe ’?8}’\5%:&.’)' gﬁéﬁ“"m to update &euﬁm&mgp$gl%£'gg%§by this
resol ver f ke pRmBRy @hathss RaBE fatet $dfde, of isibtrdel ihfor@ktitand is maintained bei t her
the requested RR or the address _of a DNS server closer to the server 10

hol di ng t hthemrmain DSasmipistrator, d1e sgcopdarien arenon Simply,sandby Seeendanesdiut oct |

the 5, gach éxf:tsigti,lg ggﬁfftmétcgfin DN Y rd@gér%:ﬁ%?x&@&?ﬁatﬁ:%ﬂt 150 & r3eV@hn | S

reached™th responsi omal n nanme to be

resol ved; tohtheeafespondingepritidBy ser ver hi erarchy i s descended
down to the server holding the RR for the domai n nanme to be
resol ved. 15 - - The DNS uses a predeterm ned nessage format (in fact,

it is the Mirﬁﬁliémﬂbt@ﬁdhs, such as BIND, 28'WideBsHQNaNe ad R dansA8 gabfeof diost
protocol s. hese characteristics of the DNS may be consjidered as

defi ni ng aUNINSysppe: andcansipim 1 be aoapg the mospigbug and widsinysed distriReedns such
as in Igbe A | abel s .are conbi ned (ordering,

separ at%?s%?ﬁt egﬁr%elgggéén g’r mat details, evolutions of the IP 20 protocols

etc. Due to the hierarchical namng structure, it is possible to

del egate r sibiljt adm ni st.erin I ns_(su . t he
name space%srpg%ﬁ?%'} eé#ﬁ%gﬁfﬁém 5‘8f"et§eple’gu e &O&gﬁﬁ?cﬁ?(pﬂ)g&éggﬁi%]? s[’er ed by
I nter N c (tadwesetoltbpitternel 3TmppbeBy tivedt dothebdioh doaferwaik tBa is tsgdndirectlpdu’ |

‘org'. 'int', net', 'md'  dopmins as |1 as top-level coun donai, ns
g or indirectly connected to gg Internet; s&cﬁ: an arrangergent 1s representectl w terminal

15 31 in Figure 4 (this terminal may, for example, be a Unix workstation or a2 PC).

Having a connection to the Internet of this form is known as having 'network access’.
Any entity that has network access to the Internet may act as a server on the Internet
provided it has sufficient associated functionality; in Figure 4, entity 32 with file store
37 acts as a server.

20 )
Many users of the WWW do not have network access to the Internet but instead access
the Internet via an Internmet service provider, ISP, 33 that does have network access.
In this case, the user terminal 34 will generally communicate with the ISP 33 over the
public telephone system using a modem and empioying either SLIP (Serial Line

25 Interface Protocol) or PPP (Point-10-Point Protocol). These protocols allow Internet
packets 10 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 TP
address may differ between sessions, it is not practical for the entity 34 to act as a

30 server.



specified by standard two-letter codes such as 'us', "uk', '"fr' etc-). At

the next lLevel. by way of exanple Hew ett-Packard Conpany is
responsi ble for all nanes ending in "hp.com and British Universities
are collectively responsible for all nanmes ending in "ac.uk'.

Descendi ng »{rﬂ'ﬂﬁzﬁ%o and again by way of exanple, adn ni st reCIyGR60305¢4 he 30
domai n ' hpl . hp.com is the responsibilijhty of Hew ett-Packard Laboratories
and ~admi nistration of the subtree (donain) 'newcastle.ac.uk' is the
(Ne)sgg /ngll 131 globéMt:ﬁfonEhﬂ' the WWWiiy @5 ability @f adiests pafticeiat REFGmIAti®A.- resources

PCT/ GB96/ B¥omgans of an Uniform Resource Identifier (URI) that will generally bejgither 2. Fj gure

g | ustr qg g, *]@esBﬁx%QﬁrﬁéaiﬂPg ﬁ‘:é?ﬁ@é:ﬁ'xe‘i‘é%&’%u% mmg%wmw ett-
ackard Laboratorres. e ho omal n nanme to be réesolved’ Is

' xy. newca®Reseuree ilame (URN)athhty gant featsaiedd mmcim DRLaBytway dhexampid, tayfulif
Newcast] e, Unjted Kingdom The.quer . s presented to the DNS server
respons) bi% P%SP&‘%%\”HLBQ’B%% [E?J%‘furo&é’?g ?lﬁg‘gmé'erver 5 does not hold the
requested RR anghepe ' €SPONKE:S idMhe hotdie seidtieard DeQfsed fPacchi - tBO fesouroblof

server; this server is then queried and responds with the address of the

"com DNS server whi cHB®®SEurn responds with the address of the '.'
(root) DNS ser The qu t imggqsgé | teratively down the 'uk'
branch until t\élg’& nevmasd?é%lgg?u gﬁbg{e]r ver r(Jégggﬁ%‘ls?Xs\eM th the RR record

for the nane '»prt i n its -shdhoseortfor the (TCP)icendeotidts extremely inefficient,
but servers.are._designged to, buil dynam c cache, and are

initi aﬁi_ sed w {3RS PR addr'QS%éES"B?c E@géﬁ?éﬁ‘é/‘?ﬁ?ﬁm%g?%@,ﬁ'so in practice nost
of the itdndhdtytheysfi Blfay MRURAinkAEWRICE@lse pdi BhisSasqag®l.t he ' hpl . hp. con
DNS server wi || know t he addresses of several root servers, and wll

i kely have the addresses of 'uk' 15 and 'ac.uk' servers in its cache. The
first quergichQ $he thbRkcdiodPitle GELHES Mbbd dnCldfBle URL Fiempdghsrs- of the
"ac. uk’ serl\%gé. The sec%cﬁgp qgfeHFy to}%fgﬁeS “ac. uk’ sgrever V\ﬁ}l return t he
addr ess ofPackard predusss welsome page. Inahiserse, drecelemhents biier d query will return

the RR,in I on. Amg future queries with a 'newcastle.ac. uk' prefix
will go direct %ggsﬁ%e

host - www.hp.com

port - omitted (port 80 assumed)

abs-path - Products.humnl

20 The HTTP protocol is based on a request/response paradigm. Referring again to Figure
4 of the drawings, éivm 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 reguest may include
additional data elemems. 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 rwo main request methods are:
GET - This method results in the retrieval of whatever information (in the

form of an entity) is identified by the Request-URI. It is important 10



newcast|l e DNS server as that address will be retained in the hpl.hp.cont
DNS server 20 cache. In practice nanes within a |local subtree are resol ved

in a single query, and nanes outside the |local subtree are resolved in
two or three queries. Rat her than a resolver being responsible for
carrying outwigwiss®ni es of query iterations - required t ERYIE 5

domai n name, the resolver may specify it® first query to be 25 recursive'
in which case the receiving DNS server D responsible for resolving the
query - (i f it cannete tuk ifdbe Request-URhrefers to e datapreduci® progesyiil Is the sel f

1 shoul d al so be. not ERgdpfddara yileh B -PRles ¥ 1be BN By ARGorRP i hor the
replicated, that is, aﬁmw{egmflmegn&sssa prinmary and one or nore
secondaries. A prina naneserver initialises itself froma

dat abase nmi nt ai RQ§Ton T&’SI BRAPd 15 ¥554 49 SEAURSL Uhpi the destizatiem By accept the
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will nermally

PCT/ GB96/ 03054 idendfigd3 by gbe Request-fiRle ThacPQST m¢Mm§nrm fand
anything up to ten se e i{eh tion tends b I me
requi red by the secon ?a?ght%f E’b a ltfﬁ%arl&% V’8'§§e% r?thBaf%et Wegp%qe@

The primary database b&rﬁhpmvaﬁﬁgﬂaﬁmrsﬁaﬁihaﬁﬁmw SRt E6mBLdngile addla i S
mai nt ai ned by t he domai n les @ ?l strator. The secondari es are not
sinply stadby secondaPT‘@é‘c%"Lﬁs e resait ot SERuting 2 formy andeniendinga (afabasfis wi t h
dependenip servers thainBQinn dgpehd opethedisly. t han to the correspondi ng

primary. DNS i r;r;l)l enentations, such as BIND, are widely available as a
standard paf® S¥Rmapsithe GET method can be used to directly remrieve data, or o 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 1o handie the

15 posted data appropriately.

The passing of information to a process triggered to run on a server using either the
GET or POST method is currently done according to an interface called the Common
Gateway Interface (CGI). The receiving process is often ‘vritten in a scripting Janguage

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, aixcady.
referred to, is to append data associated with a POST request to a database.

Other imporant 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 to display each document part. However, HTML is more than this - it also enables a
URI and a request method to be associated with any element of a document (such as

a particular word or an image) so that when a user points 10 and clicks on that element,



UNI X systens, and can claimto be anong the nost robust and w dely used

di stribut-ed 10 applications in existence. Operation of the WW
Referring now to Figure 4 of the acconpanyi ng draw ngs, access to the
Internet 30 may be by direct connection to a network that is itself
directly woo9Bigemdirectly connected to the lnternet; sucﬂ?’é‘ipgéf“?"éﬁgerrent
is represented by termnal 15 31 in fkgure 4 (this term nal may, for -
exanpl e, be a Unix workstation or a PC). Havi ng a connection to the

| nternet ge tbkmﬁca‘ mmﬁaaﬂ@nmxshmm acfutiing i tRGseBeté (protocol)Any entity

t hat has network ess e Internet may, act. as server gn the |nternet
provi ded F‘iq“ﬁ%{@ g[’r?g ig’é@aaaswnfa %Mmﬂ%%%ﬁ?’@c‘&n"%ntity 32

with fileyphsirer. Usm ciApiperiiks,ca SRF %S cliefPrerminal %%p%?ﬁfrﬁes@lfyﬁ&ﬁ WAV do
not have network access to the Internet but instead access

| nt er net ondequment dowrlpaded frony @ sgrvenanduwe side gptheprids ta aml@sdnmmet wor k

i eegbng svEra we' o {1 of 8 Mol Sirte ldosRR G KA, D™ ©

enpl oyi ng aeuhbhemayshic&dessmypérhhk ne £ dodunient fcbaeedPbpafotty, @I ekifinely

(Poi nt-to-Point. Protocol 1ese E)rot ocol,s all ow I nternet ?gcrets to

traverse BPHF%HPW@FW Y ST EeEults with RR canfral PyBuCERUc; ganEok o m j 5

known as "dialup IP" access. Wth this access nethod, the user term nal 34
S tenporarily allocated an I P address during each user session,

however, $lypedinkniage ppt the onty imseltigenceraliar ¢an foerbubit i an EEBMEI despment- i s not
IF;EZ'Ia';:t | 5/ 6’»&8}?}{:& rﬁ%w%%%% 4éstlgx§%%iht§‘§o %11319 a déWniédded "Form" document on
12 - Ascretmand tthére acivatene "YRitS grdphicab blndny iri ordari ds dmee pee entencdar
' nformati Uformztion %gssed 10 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 (generaily scripts 1o
be interpreted) with particutar documents elements, such as graphical buttons, this code

20 Dbeing executed upon the burton being activated. This opens up the possibility of users
downloading progr%.m code from 2 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 langnages. For exampie, 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 overiooked. 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



by neans of an Uniform Resource lIdentifier (URI.) that will generally be
either a - Uni f orm Resource Locator (URL) that identifies a resource by

| ocation, or a Uniform Resource Nane (URN) that can be resolved into an
URL. By.- way of exanple, a full 5 or "absolute” URL will conprise the

fol I owi ng elggesiHse schene - this is the a@c@sPRNEe (0
be used to access the resource of 15 i nterest;

host - the Internet host domai n nane or | P addr ess; port
- the host igadrdndfeRécutdProgmiiots) inahe Clgstt) amsngétﬂaﬂ:er feamreaThesabowsers may he
absol ute path, of t he resource on t In fact, the 'port' may be
omitted i nPSiYICHEdASQPETERE SEREMS for dmeracuon Figure 5 of the

acconpanyi ng drawi ngs shows an exanple URL for the Hew ett- Packard
products wel cone page. In this case, the elenents are: 15 ‘schene

- bttp WWW and gmﬁlegnoge Netwogkiwv. hp. com port

omtted { part 80 Pr o, 20 The
HTTP pr ?{)xs Pgss 5%1‘"%13 req&B%?’}Yr gggehg)gy;a Fa gnet %gﬁérrl ng agal nto
Figure terfifdis bfnaxgiﬁiﬁig ngise inpuy e sendiag i ovek die it de discieys papkets
resource 30 to be accessed, a. . C[IE ,bﬁgst abl i shes a_connection, with the

server 31 dBk reasssahly 4 the MecRiving, ff an exampie pfia mm‘ém%ﬁué‘énds a
request to g Lhg (:Sv\ﬁ' &,Efuneﬂ& SC&WB#@ﬁ't it RPokisiae t@ ﬁgiée?{r ormationand the

"Request - URI' " I's gener al just ‘the abs ut e pat of t e resource on
the 25 sersgrviceasprovided mtre@heb;elmhene apysemarsech as abeeMinii¢! systenuUrwifielyt he

request ygray, t. n
access esdrt‘:sl o 5?@5‘%3’?5& § ?%gérégkﬁe éseogﬁc?oa%hxﬁ orlélme‘!%;lig)Eﬁl%Eh gr é%%‘éltﬁgg and
t hi s resportemitomss pose o deal alresutbicdithenthe dntbyrpeor the pinbfi¢ exephone sysena M VE

(Mul ti purpose Internet Mail Extensions) type also included in the response.
30 The two main request nethods are: GET - This net hod

resul ts in ohgofhferQY ae a@éas‘@?%&@g)&?iuv’e%@éf@& T@Brnki dhdtth€ telephone system.
formof an entity) is identified by the Request-URlI. It _is inportant to
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 znd the PSTN.

20 _
Arnother known exampie of the cooperative use of the Internet and PSTN is a recently
launched service by which an Internet user with a sound card in his/her terminal
computer can make a voice call 10 a standard telephone anywhere in the world. This
is achieved by transferring digitised voice over the Internet to a service provider near

25 the destination telephone; this service provider then connects into the local PSTN to
access the desired phone and transfers across imo the local PSTN the voice traffic
received over the Internet. Voice input from the called telephone is handled in the
reverse manner. Xey 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 a2 minimmum of feedback 10 the
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note that if the Request-URl refers to a data-producing process, it is the
produced data which is returned as the entity in the response and not the
sour ce t exiyofisidee process. POST - This net hoUCTI’§BE@@GS4to '
request that the destination server aggcept the 5 entity °*
encl osed in the request as a new subordinate of the resource

i dent i f i-cldtelyet tchkkingq:augsm-mabmgfém oPCAIT serarb el destinadivn iekphodeosver the

onr e prE St T P e BROE R it e ol BE WY s o it GF el
produced th¢ cilnBad Sfebédde®f submitting a form, and extending a dat abase 10

t hrough an append operati on. In summary, the GET nethod can be used to-
‘directly retrieve data, or to trigger any process that will return an

entlty( C ndi c t he
resul t. Of#@?nﬁxf@lgﬁintggféagggs%@ﬁ%?i&;&@egp{:%oggrmg ‘SHP regfs ering
dat a and telephorsystefnyisrag atvieryssimpienledeli s al so effectlve 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

ei t her tmxsanobEiEBf%e;E’x%ﬁxmem:bSprsﬂﬂésmeMQﬁ Q"a%ﬁléﬂﬁ n
interface called t he Conmon Gateway Interface (Cd). The receiving
process |%"%fat@mwmwmsmmr%mtﬁwh%amgwm of he RFIN 1#pd the not
essengpal ically, the triggered server script is used for interfacing
to a database to service a query included in a GET request. Another use,
al ready referred to, is to append data associated with a POST request

to a dat abase. O her isﬁortant“ﬁagtori. in the success of the WW s
the use of the HyperText 25 M.) for representing the
makeup of Ackeeding nbSore’ aspeticof @ present invention, there is provided a method of

accessing a target entity over a communications network, said method comprising the

15 steps of:

(a) - providing a DNS-type distributed database system storing records each
associated with a corresponding domain name and holding communication data
for use in accessing a target entity, each domain name being related o a
respective number string from which it can be derived by a process including

20 parsing at least a substantial portion of the number string into at least a part of
the domain name;

(b) - supplying a number string indicative of a target entity and forming the related
domain pame by said process including parsing at least a subé!amial part of the
pumber string into at least a part of a domain name;

25 (c)- applying the domain name formed in step (b) to the DNS-type distributed
database system to retrieve the communication data held in the corresponding
record; and

(d) - using the communication data retrieved in step (c) in accessing the target entity.

30 In one application, the communications network is a telephone network and the target
entity is a called party. In this case, the number string may comprise 2 dialed number

and the retrieved communication data may be a current telephone number for the rarget



the WW and the availability of powerful graphical Wb browsers, such as

Net scape - and Mosaic, for interpreting such docunents in a client
termnal to present themto a user. Basically, HTM. is used to
identify each part of a document, such as a title, or a graphic, and

it is then ypydmasdohe browser running in the client term nBfT/E Hde hpw
30 to display each docunment part. Howgyer, HTM. is nore than this - it -
al so enabl es a URI and a request nethod to be associated with any

el enent of parrylokkerhative(ys Wi reffeved comfuBiRhtidrCddAayee d URI mdichimgs)ths o t hat

when a user points to and clicks. on that el enent, V\D 7/ 31490
PCT/ GB96/ 03nsauion on a computer network of a current telephone number for the targgtparty, §

resour ce 1 qiitdelg@fierBifidriSed Breds geg%ggléf&  BRGAIR bt Ofk B6: HGEEEng

(protocol) an request rret I'S arrangemnment provi des a
hyper | i nk theotargshpamipcunent to anot her. Using such hyperlinks, a user
at a client termnal can skip effortlessly from one docunent downl oaded
froma server on one side of the world, to another docunent 5 |ocated on a

server on ([henehbelpgicaom thé bemisicstionSiieework deCdmﬁterQice@éxﬁChnB)ﬁh@ne
aut hor may include a hyperlink to a docunment created by another,

extremely ArBCHIAREF IS4 THBRGRESM lt%gga ceraspendigs LR bBEVREK. \Afltthwno
central bur u&;ea,;
intelli genggﬁt at can bmng%?y mto an m& ocu %tefnot? 1%&%5\Eot her povverful

feature is rcmvaiﬂdmmymtmohldata may be toWiRbafkbe tarfarmioudeditme Thiprarget

screen d a cal n_o L, 1Q. e the
enterediaep r&&ﬁ Sﬁma |0¥1°% eglssglg urg:n?- ¢ Een bﬁ(ﬂ? 4 gﬁ(ﬁgg%tﬁ%%g‘?&%}e(si gned
to collect ts malln, said numbe:r th mamg%pasoml sstéphone dulierafos abdtatrigegpdrtye  POST

request method with t &\7 conmm t' lg]tétton together with the URI of the
dat abase r %‘Er%@emgift JEIOHEFE 58 F8Y PEcommrit' button results in the

entered infaoc natdbezmdasmgdmwm dpdnbRfg edkdd i $tlended to bEaOWhIGRdedhEr e it
is appropriately handl ed
the acccssmg entity;

15 --  downloadable service logic which upon being accessed is intended to be
downloaded to the accessing entity for execution thereby.
-~ service logic intended to be executed in place upon being accessed with the

result of this execution being returned to the accessing entity;

20
As regards the pafrsing of said at least a substantial part of the mumber string into at
least a part of a domain name, this can be done by dividing said substantial portion into
label segments according to a division scheme which is the same for all number strings.
However, where the number string is an international telephone mumber, the parsing

25 of this number preferably involves forming a label segment of the country code
component of the imternational telephone number and then forming further label
segments from the remainder of the international telephone number according to a
division scheme the same for all such numbers. As an alternative, the forming of the
further label segments from the remainder of the international telephone number can

30 be effected according to a division scheme that is dependent on the identity of said
coumry code component.



Anot her powerful possibility is the association of program code (generally
scripts to be interpreted) with particul ar docunents el enents, such as
graphi cal buttons, this code 20 being executed upon the button being
activated. This opens up the possibility of users downl oadi ng program
code fronlqwggggg@&e and then running the code. |t RGWGBYGH3OSE © -
appreciated by persons skilled in the gyt that HTM.. is only one of several
currently avail able scripting | anguages delivering the functionality

out | i ned -apvBNSRgpe BistritutedaiitabRsecsyBiesil is ddipief oaANdIS Al seOsSdoNHin Riawser wil |
have built-in support for nultigle, scripting | anguages. For exanple,
Net scape 2@ SiakpoIt @ PARE SBaqs hepsip, refpged to as| thecYplnawe ook | 18 PR% bei ng

Net scape p. ' r L1Pif G RS ; ' gp&?ﬁq{%ﬁ% he role
of the graphi gﬁaﬁé%h%?%%seﬂrm?t sgﬁg ?ﬁ’g’%ﬁ 3 trlllgtmgtegggnéover ooked. wel |l as -
the abil'i thandledsyppbe t DNSHype Kistriddp databpst asygiemg eHoweveriélin a prefefebws er
ts goul d\ 8 Oi\ﬁlapqgmgn%tgc}n: he 6&@9&% di];%bufsshﬂgaggs% sggtgx!nais E:X(R*?&d b%ntge tllt}?S %P ity

PCT/ GB96/ 0@ Hhternet and MO/ (234480 telname space may be provided by one or more
15 | oad and execute_prograns in the client, anongst other features.

These br owdtbdamaiy of the BAS,|Eoieexamplep@hefei thg BymbesneTings avy\iwlenhor? act i on.
WAW and t hgf; N8net WREKmaP forkd i"é:l"péﬁgﬁé £ %hf e € ony
service over ﬁ{gpc%]% er netwgéet%gnoco%necte rm!ﬁlﬁ?leeg{r?\ na gn'glﬁdél)ﬁt??l si ng
voi ce i npuPNSnditemmativaly, the telpame sprge Imaycbaptovidad diy sespettivepsubklemains in -~ f or
reassenhl y_at the receiving termnal . This.d S an exanple of a comrunication
service on alﬁ%sttrs?&‘%tn e."%‘gm@?&’éf’?,"fi"t’" quspossi ble to point to a variety
of information

Where the telname space is a subdomain of a larger name space, 2 predetermined part
of the number string may be used to look up a domain name tail corresponding to the
root of the telname space in the larger name space. This domain name tail is then
15  added to the domain name part derived by said parsing of at least a substantial portion
of the number string. Thus, where the munber string is an international telephone
number and the teiname space*is spiit between country subdomains, the country code
componem can be used to look up the domain name tail corresponding to the

appropriate subdomain.
20

Brief Description of the Drawings
Embodiments of the present invention will now be described, by way of non-limiting
25 example, with reference to the accompanying diagrammatic drawings, in which:
.Figure 1 is a simplified diagram of a standard PSTN:
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;
30 .Figure 4 is a diagram illustrating the functioning of the World Wide Web;
.Figure 5§ is a diagram illustrating the format of 2 standard URL;



services provided over the tel ephone system such as the Mnitel system
widely 13 available in France. However, these encroachnents into each

anot hers traditional territories pose no real threat to either the
Internet or the public tel ephone system O nore interest are areas
of cooper atyu@8560 Of the Internet and the tel ephone syst ART/GBISN3054 ¢ 50t
one such area has existed for some congi derable time and has been outlined
15- above with reference to Figure 4, nanely the use of a nodem|ink over
the PSTN-f ¥ijire 6 18 alififirah QR firQlarfigérfierit in Whichl s@ficeSRbotiree itemouteder 33
in order to obtain dialup IP access to the Internet. This cooperative
use is of a very si risiconEITPserversRocsssibifoboth by the; garyics, gonippl $EbSYSERAr er

channel over the PSTprgTﬁlégigglwggh% ener ated | nternet traffic;
e

there is no true interaction ween the internet and the PSTN. = 20

Anot her kndigureXanpl ie aafiagrive ihwopsugthe \prosessnm6f 4 bervice requesttbyathed SEBTN i s a
recent| | aunc seryice by which an Internet user with a sound card
i n his/ter term nal 1g"‘r‘gc@\;rrputer can make a voice call to a standard

t el ephone ey e 119 4 BR lighstrdtigS the formad 8f ACRiRYQchle LifedNby @ | NQ
digitised voice over_the Internet to a service provider near 25 the

desti nation t el ephondiguterfy SCB ayhgp @gcessing  SEFViGeHBHOUESNI®E Rt s i nto t he | ocal

PSTN to ess; t.h a&@éi' sqraﬂﬂg I L ' | ocal
PSTN t he v'(gyii%"‘e!%tcsfaffllsca‘ﬁ lli’lgCEI V &ﬁo%rges%ﬁgqﬁﬁ%;ﬁ%g%wﬁoﬁc%éﬁ%&e from
t he cal | ed t el ephonethe sadzemhiire thei sertiteecode does nenviaclaée amRRE partkey to this
service,l s L he 1lity t.o ideptifyv. the servic rovi der | ocal . (in
ol ophdfly BBl 1, A seend raiog i B 5 abiresing A servie, ey

whi | st 30 of f eri ngtht kgsepw s Gt setficeC eoieahtihded inf FORT 15«1@@ tel ecom operators
for long distance calls,, ) Is again a sinple chaining together of the
Internet afa@We™Y | aigeram dlpsiraiing fhe derivation ¢fghe WRI|9h@ SEFYIGEHIESOWese it s

t i d . 5 i
necessary 10 provi depabarfigSin ipt BlefiHeHurfie? h36drd ol Wieh the present

PCT/ (B96/ 03054 invetion; 16

15 .Figure 12A is 2 diagram depicting a pame space {the "telname space™) constituted

by the domain names derived by a parsing of a predetermined set of
teiephone numbers;

JFigure 12B is a diagram depicting the incorporation of the telname space without
fragmentation into the DNS;

20 _Figure 12C is a diagram depicting the incorporation of the telname space in,
fragmented form into the DNS;

Figure I3 is a diagram illustrating the overall operation of the Figure 6
arrangement in providing a roaming mumber service in response to a
telephone number being dialled at a standard phone;

25 .Figure 14 is a diagram illustrating the overall operaion of the Figure 6
arrangement When utilised by 2 Web user in setting up a cail through a
telephone interface integrated into the user’s Web terminal;

.Figure 15  is a diagram illustrating the overall operation of an arrangement in
which an interface is provided between the PSTN and the Imernet for

30 telephone traffic;

Figure 16  is a diagram illustrating the overall operation of an arrangement in

which a call setup gateway is provided between the Internet and the PSTN;



Internet calling party on the progress of call set to the destination

t el ephone over the PSTN | ocal to that tel ephone; this feedback need only
be in terns of whether or not the call has succeeded. 5 Fromthe
foregoing it can be seen that the current cooperative use of the |ntenet
and t elRPRIBOSyStemis at a very sinple |level. PC/GBYARSAG b ect

of the present invention to provide ggmethod of accessing a target entity
over a comuni cations network that facilitates the integration of the PSTN

and the -1@igdt¥¥7 is a diagram illustrating the overall operation ofdfin@fangérmerithia
| nventi on Accor di ng to one aspect. of the present I nvention, there is

provi ded a method dyhicha Trephasiseryios "t‘éﬁpalémf?fy sh&pery #kmuni cat i ons

net wor K, _ggg;ﬂ.e thqgdy g ﬁ%m 6 ifl £ 84 2 disufHugal ding a
DNS-t ype di trir[Eut ed darabase systeﬁgéstlorr ng rm‘gme’ac?ta iRt
associated with a q:roweespg)rwmgmmeﬁon mmmnmdngtcdlemm obrtheirservitei on dat a

for usg in accessin Vi ch domain nane being related to a
respecti ve nunber §?’PPR{3 @?Pﬁﬁgan be derived by a process

i'ncl udi ng 20 par si ng at Ieast a substantial portion of the nunber
string into at |least a part of t he domai n nane; (b) -
suppl yi ng a nunber string |nd| cative of a target entity and formng the
rel at ed dong Eof ¥ ariRins @ S vk di ng parsing at |east

a substantial part of tT nto at | east a part of
a dommi n Fignee 62Hlustretes - an apahgimept t for ﬂhenprcrwxsmrmffsammﬂ im as®SFN b) to

t he e distributed. at aba mto retr eve the
commuAD o RS FAHARALY FETEPTIRE LBt SFRUBE ARV org 13 Uneluding tnks e SHjiEhis,

(d) - UsatNBasth@nfeO BINWHicA bied SSEAUR wt:rasﬁmded thaﬁﬁsld&nﬁ&ﬁeEﬁl ng the
target entity 30 In one application, the communi cations network is a

t el ephoneCIRDETHRBICUSAEREF RETHET gRMipment (hege, SHawn 3stelgphones 49) 194R% PETWPFK ¢ hi s

case, theifugbet Sivitd doffl @8GRI 82 3ncthding e NKUPRhe SCP féProvitng et ri eved
comuni catron data may be a current tel ephone nunber for the target

services to the SSPs 41 upon request. It will be appreciated that the Figure 6

Q.

15 representation of a PSTN is highly diagrammatic.

The SCP 43 may operate in a conventional manner responding to service reguests from
SSPs 41 to run specific service logic on particular data according to information
contained in the service request, and to send back to the requesting SSP appropriate

20 instructions for effecting call set up. A service request is generated by the SSP in
response to predetcfmined trigger conditions being met at a trigger check point, there
being one or more such check points in the course of handling a call (it may be noted
that where the wrigger conditions 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

25 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
as a "service request”).

The SCP 43 is also provided with a network access interface 44 to the Internet 50 in
30 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
from the SSPs 41. These service resources 49 are held as WWW pages on HTTP



PCT/ GB96/ 03054 WD 97/ 31490

17 party. Alternatively, the retrieved communi cati on data may be a URI
i ndi cative of the | ocation on a conputer network of a current tel ephone
nunber for the target party, said URI being thereafter used to retrieve
this curreng t Iﬂ;pone nunber for use in accessing thE"f’ﬁ?{f@P"sﬁarty; 5
I n anot her gﬁ’pgle'fsca i on, the comuni catgjons network is a conputer network -
and the target entity is a resource itemheld at a corresponding URl on

that net Wogekvers 1 t(iofe partici@dy, ort eevioel rdsenrcs Wdaiabapesrad of thmse isswe® 114 ephone
nunber for the target party,an

the . retrieved._co i LO a may be
the R of Thn®WiY gesesica e v ioR PSR iR IR D (e e R T o
exanpl e, a r B QoHRBGEd &f R inddrfial andoghk Yohbhe ipaged berdad to
call, sai dp%%bgﬁé é‘%&%ﬁgﬁggﬁng a per g)nal t el ephone ??unbe?a%or t hat target
party. addassiblg @sieg abipgctivendREe 00 WHRNSs (forpenvayicngs; the more genegd MFffbadabl e

data whi_ch_upon. hei ng acces | S gg%ﬂ g ;QRGEEE &P tocatio
t he a(;césspxg %%ng%gmmﬁgpmd%ﬁ{gg a eE geesgl\?la@g%gl C ‘\g/\kh‘lhchocl?po% bei ng
accessed | gf h pheRdpshe}.0 be downl oaded to the accessing entity

for execution thereby. - service logic intended to be executed in
pl ace upon bei ng accessed with the result of this execution

ai d at | o0 Sghike REadhinay 1 el Mgic orfinvice danfnd B S LT &
part of a dumpwise smnirrd service Jogic PEOZIRIA EUIYDZICY 1hei S, DaiageessiBE thePhoRe
PO g e o SR e b R b cHEASEE i 1
' 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
43 is of skeleton form, being instantiated on receipt of a service request and then
serving 1o initiate service resources access and to return the results of this access 10 the
15 entity that made the service request. In fact, according to this approach, the SCP could
be implemented simply as a platform for fetching and executing phone-page service
logic and would not need to bave the complex provisioning and management Systems
for such logic as is required by standard SCP platforms; SCPs could then become more
ubiguitous, possibly being associated with every SSP.
20 .
Figure 7 is a flow chart illustrating the progress of events in the case where the SCP
43 handles a service request by accessing a phone-page service resource. Upon receipt
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
25 skilled in the art. Next, SCP 43 instantiates a service logic program, SLP, 10 handle
the request (step 103). This SLP is then responsible for looking up the URL of the
required service resource as determined from information comiained 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 oumber and the
30 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 exampie, in the form of

an HTTP request message) is sent over the Internet to the corresponding server holding



However, where the nunber string is an international tel ephone nunber, the
parsing 25 of this nunber preferably involves formng a | abel segnent of

t he’ country code conponent of the international tel ephone nunber and
then form ng furher | abel segnents fromthe remai nder of the
internatiogﬂi9 g%ﬁphone nunber according to a di vi si pOoT/eBbE0Es4t-he sane
for all suc u

ers. As an alternatiﬁ, the formng of the further
| abel segnents from the remainder of e international tel ephone nunber can

denti ty SF SeeE B Gkl G el enoh 1) 1 s SRERA TRl e 10,

PCT/ GB96/ 030heée request to enable a response from the latter to be linked with thd 8pprofitiase DNS- t ype
di stri but dat abase system i s adapted handl e a set of domai n nanes
t hat makeggg %%&%é%“%”eﬁﬁéf@?ﬁb@to as the "tel name space". In one

~arrangenent, the root of the teluane space is the root of the oveal nanme

space handl ed by the DNS- t'gqpe di stributed dat abase system However, in
a pref ér r e Bspynsp lisreesived from the arse beforerthp exnirptisn Php HME-BYst em i s

provi ded . .Qf he, | njer d.,. |0 t:hi S e I space
may be pr %ﬁl'%&;gm%%?c?ﬁeﬂc@r I%é(}r ghen &gs%%;@ggr%i ﬁéﬂ%f@t‘ﬁ%ﬁ%\@ hﬁoﬁ%xg@rrpg:ae,

wher e t he destishasion Siumbeg,s isaseppiied egph dre appropriawer SIS ast tdentifiddn asiag sthace may

forma "tel" sybd inin.,the domain, .ity.inf. DNS;

al ternati ﬁwﬁn?%%ﬁsﬁéﬁﬁ&m%(m #mmmm%@?momi ns
in 10 at jd @88 hrepalf Ml sbdiQo R thaOREde e BfiginkEsef R request (stepkene t he
tel narne space’ is a subdomain of a |arger name space, a predeterm ned part
of thelhu@peérdld) aitergriely tisSLEs instanes isdemipased(lddhai n nane tail
corresponding to the root of the telnarne space in the |arger nane
space. This domain nane tail is then 15 added to the domain nane part
derived byf sestep paf, i time-oft w@turds dafire a respbsedntaceivedyabén odefanit respost he

nunmber string. Thu T he number string is an internat] | ephone
number andePREERTY ARERT A et prpod it dn il 3 G BRORR et
country ceé put in an INAP/TCAP message and sent back to the requesting entity (steps 114

15 to 116). The SLP instance is then terminated (113).

ting & Accessing Service Reso
The functionality associated with accessing a phone-page resource is schematically
represented in Figure 6 by resource access block 46. Block 46 includes URI
20 determination biock 47 for determining the URI of the phone page containing the
desired resource on the basis of parameters passed to block 46. Using the URI returned
by block 47, the resource access block 46 then accesses the phone page of the required
service resource 49 over the Internet through interface 44.

25 Resource Codes - It is possible that more than one service resource is associated with
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 enabdle 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

30 passed to the URI determination biock 47 1o enable it to return the URI of the
appropriate phone page. It is also possible for all the service resources associated with

a number to be located on the same phone page. In this case, the resource access block



s At St

conmponent can be used to | ook up the domain nane tail corresponding to the
appropri ate subdomai n. 20 Brief Description
of the Draw ngs Enbodi ments of the present invention will now be
described, by way of non-limting 25 exanple, with reference to the
accomanyi ngv(g;ﬁﬁgﬁmrat i c drawi ngs, in which: . Fi gur ePLT/GB94/830%¢ -~
sinplified diagramof a standard PSTN; 54 Figure 2 iIs asinplified

di agram of a known PSTN with I N service capability; Figure 3 is a

di agram il hgsiseQitensidiinhl FEoRIalion 36 Dasses PdsblrcO MM IfE phibiDet Wik its
Inernet; 30 .Figure 4 is a diagramillustratingthe functioning of the
Wor | d W de agqess request to the ghens mige conoerngdyit isthemup td the fungtippplity sssogige¢rat of a

standard URL;, / (O ,

PCT/ GR96/ O%gwhe phone page to acc\ég &Z c%;i%gt service resource. 19 Figure 6
Is a diagramof "a first arrangenent in which service resource itens are

hel d on servers accessible bqQth by. the service, coptrol subsystem

of a psﬁirr ﬁassbmm%reé?me cap b copiiersd g5 beiogideghied grmmémg the
Processi Ng r@foufbeSRHY 56 §see P 8) B¥ade D o8GRt part UT ("URI Identifier®§ ufedqy’ € 6;
Figure 8 is a diagramilTustrating the forhat of a resource code used by
t he identify the URI at phiphythe Bs@EpPe iHeeatedowethe fmernet, sud ¥ secend parvBRIe item

resource | ReufveRABRCkHE Bl iR R apBREL PR uRES | T
I ncl ude an aRBie qaaret YRILO Figure 10 is a diagramillustrating the process
of acceﬁ?i ng a service resource in
Resource Access - Where only one service resource 49 is located on a phone page 58
identified by a unique URI, then the resource code 54 simply comprises the UI,
generally either a telephone number alone or a telephone number plus a pic parameter
(see Figure 9). In this case, accessing a resource simply involves mapping the whole
15 resource code 54 into the corresponding URI (process 55) and then sending a request
57 to the corresponding phone page 58, this latter itself constituting the desired service

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

20 In contrast, where multiple service resources 49 are located on the same phone page °
58 (Figure 10), the resource code 54 comprises both a Ul and RRI, the Ul generally
being 2 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 UT part of the resource code 54 into the corresponding URI (process 55) and then

25 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.

30 An alternartive 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



the case where the service code includes an RRI part; Figure 11 is a
diagrami4d lustrating the derivation of the URI of a service resource

by parsing an input tel ephone nunber in accordance with the present
_invetion; 15 Figure 12A is a diagram depicting a nanme space (the

"tel nane spaGRslegonstituted ' by the dOrER/GBISRAES “deri ved
by a parsing of a predeterm ned set o : t el ephone T
nunbers; .Figure 12B is a diagram depicting the incorporation of the

tel nane -s i i sv pr@mft Bkt ;20
Fi gure 12@%?% iatgmrlggrnmgle%liucctieinngd{rﬁén ti'hfelcor oratt?%iﬁcgof t%éeh%'glﬁ?\?rgré space
in to extract the desired sepoune o8 the basis of tetRRI. DNS; .Figure 13 is a
diagram illustrating the overall operation of the Figure 6

arrangenment in providing a roam ng nunber service in response to a

t el ephone URIBéteAsination fioire Resburtes Catelar dihepifplementiion fofgtheeURE is a

diagram illustrating the overall operation of the Figure 6
arrangeﬁmﬁlﬁeﬂﬁgﬁnenbﬁpséa%qumw?%W%ngcqw aBlock A7 813 a

t el ephone genbfidnatied RlLMHREEE WhfsO f+\i}eofw§ﬁéﬁ re\eSerlifeli Be Y Figure 15
Is a diagramillustrating the overall operation of an arrangenent in

which an interface is provided between the PSTN and the Internet for 30

t el ephone ﬁ’?&g{' ﬁi Figure 16 is a diagramillustrating the overall
operation’© al rangenment in which a call setup

gg} g\ivzgoi S provi aekid 6t \possibit hethohgik @bN Akceddacily BenveBERt, to arrange for the WO

PCT/ GBYS/ 03054 calling party to input directly the required URI. The calling pargyymay thys; gure 17

i's a diagramilibhgtih@hbfdd chapsieat 8t iheODRT AlghR8 AfithaNinttht DS BEAthos
whi ch a freephone service is Inplenmented for Wb users; and . Figure 18

i s a di agram sidamai neme mripse s address) thw tha pattheompapeniselotheoPRE For
di stributed example, in the case where the phone page of a called party is to be accessed,

the calling party may input the URI of the called party and, indeed, this input

15 may substitute for the normal input of a telephone number. A leading ioput
string (for exampie "999") may be used to identify the input as an URIL. As
regards the input means, where a user only has a standard 12 key telephone,
input of host domain names and other URI elements requiring alpha characters,
will need to be done using one of the standard techniques for aipha input from

20 a phonepad (such techniques are already used, for example, to enabie a calling |
party to " s;)ell“ out the name of the called party). It would.also be possibie to
provide users with a full alphanumeric keypad to facilitate URI input.

Computation
25 Service resource access over the Internet could be restricted to a set of dialled
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
30 Probably the simpiest implementation for the block 47 is as an association table
(etther in memory or heid on database disc store 48) associating a URI with the
" Ul part of each resource code. A potential problem with this approach is that



processing environment for interconnecting elenments of the service 5

control subsystem of the PSTN. Best Mode or
Carrying Qut the Invention Figure 6 illustrates an arrangenent for the
provi sion of services in a PSTN 10 conventionally conprising an

i nt er - exchang@ ¢381409r k 13 (i ncluding tunks and switches PCTEBIOMEY ‘sone
of which are SSPs 41 with associated |IPs), an access network 11 .
‘connecting custonmer pennise equi pnent (fere shown as tel ephones 40) to the
network - 13, ;384iR refthdeGRay B dgfired R IEDAtey mithbdtUn'He Binet GaSt one
SCP for providing services to tthe SSPs 41 upon request. It will be
appr eci at ed t hat of the warlluwbich implies- apgeroun vpdateoreginie betwsINP STEN Hipgtatoyrs

di agrammati c. The S 3. may, operate in.a _conyentjona nner
responding to sePV\?flgg'ciée'BSggfio kreBhe Essoc:gggstarigiu?-go—ﬁﬁﬁ. Qﬁ’g‘é&f* C88P%i ce

| ogi ¢ on parti culsBplicdeibs isaws aectisgily appiithbie i@ tdspect of markiag ihd Qelddipary he
service request, and to send hack tq the requesting SSP appropriate 20

i nstructidons for TBRPECAS 9N reguiredstp trigper a\Sexvps, reguest. cHprsstbe iﬂﬂmgéfn’élﬁhpéd by
the SSP in LEIRRR LG e Hekd g,q%ﬂ ' | t at a
trigger check point, tf\tgrbg%nplb?g%g‘?jggéone %ﬁﬁgﬁggsu %ﬁ@gép%%% %;HIEn t he
course of handl i meguaste i & mannerrsipilizetor@00ambers). t hat where the trigger

condi ti ons have been downl oaded to the SSP fromthe SCP then it could
be said that the SSP is responding to an information request by the SCP
when 25 coDN$ATypg LbbkupSCP upon the trigger conditions being net -

however,_ in the present |, specjfication, this initial comrunic, tign from
the SSP 1% the AP AEFPatise IpekeB, splugioR gs o Use a, erarohicaily sEuCERg dsipoye

-The SCP 43 is al gbie\vaad, Wiillr & R1eVEH farf 66 YRSDLRLE NABE S§derh QDN
Internet 50 in 30 order to nake use of certain service resoufce itenms 49
(al so referred t @bt duesienpin, order to ppsoive ghe) i(Hepare o g gessuycedeedentp ehe

41 These Servi oo noubhebEm, Bl Apodsl il TS Seripein HMTWLAR S5

beilow, would typicaily involve databases maintained by each PSTN operaior for

15 its numbers with which URIs are associated. These databases would be
accessible by all PSTNs through a network such as the Internet with resolution
requests being pointed to the appropriate database in a manner similar to the
Domain Name System. In this case, the block 47 is constiuted by an
appropriate resolution program arranged to reyuest Ul resolution over the

20 Internet through interface 44.

Before describing a DNS-type lookup impiementation for the URI determination biock

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

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

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

(1) A part of the URI path component can be made standard for all service

respurces, this standard part being simply added by the biock 47 once the rest

of the URI has been determined. For example, where a roaming mumber is 10

30 be looked up, it may by convention always be held in a file "roam" in a

subdirectory "tel” of a subscriber’s directory on a particular server. In this case
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21 + servers 51 (nore particularly. on service resource databases 52 of

t hese servers 51). The WAV pages contai ning these service resources are
referred to bel ow as "phone” pages. .The servers 51 are connected to the
| nter net angobhsiapione pages are. read accessi bl e usi ng rPOTER960303€ - URL S
or ULRs (for convenience, the nore gengral term5 UR wll be used ¢
hereinafter to nmean the Internet-resol"Vabl e indicator of the |ocation

of a phore pagehe URI hostldnpbBEMi8 theeABMIrfR ] Me?ﬁ-r%?ﬂﬁégfa&&&_ﬁﬁxﬁw&r |
service data and nmay be used by an ot herw se Standard service | ogic
progr am r unni ncpr® firstitistegnined ppd Akencibe rerprining paikapast Veel/rpame isoiddethe requi r ed

resource ing pri | n_C t S lce

resour ces g m@l@gygg?’égl éﬁ%&#%l*%ﬁé@%@g E‘%‘Ps |a€§ %tgarﬁ\ﬂr:ro&imgnd dat a
associ at ed patd bhiur fRssurte ebdy, heblcked7 heedindi ni¢ a6 Rletekitnes®e tiose | 0gi C
programrunning in the SCP 43 is of skeleton form being instantiated

on rece?pt of FOTMOREHANALhRRAAD the,path ey examples dmay be agreedhthar edalier vi ce
resources acce tosm®b | CES Suffidi entity
t hat made the ié?éghg‘g&)%egﬁﬁ@ %Q?lg%%%accor%%%éﬁng&'tﬁfs apf)ctrnggcf:ﬁthe SCP
coul d be itsphioating digitstorhave a ighprpbability ofrufigeentsstanithe jostmichinecut i ng

phone- page ser vce | QQi | e Q ve. t | ex

provi sioni ng an b artllééneal)feér%% %}33 gﬁéﬁ&h@ °8’?'%?&§§§H%F§gﬁ%§%gf°§ﬁ%ggui red by
st andar d - S@) pl Blotioey sfelephiitsnmbersl niah diavé arir@mBichding servite egsbiioess,

possi bl y being associated with every SSP. 20 Figure 7 is a flow chart
P11 ust A ng t HEcHFdeR dessagie HOSOSFF 59 Sk & 1 QB RGARSSATY (1A ASeRpart of thy 3

handl es a serviggphGtURSibeb Yo 58R8d MAE hdstRBRAPErAASEHS PRI Ghmicasdinge. Upon
recei pt of a service request in an | NAP nessage (step 100), SCP 43
decodes the TCARU sgypponent cappauepientlyripelude all onpastofedel wlaphapepupkreps 101
and 102) wel | I HalVAY ' j ) aiP 43

I nstanti ates a@@?&ﬁ%& olg?bg&g‘rrlg radnﬁéﬁe&[g{gob%&ﬁbjn%tetagpﬁ% OP%%Hr“equest
(step 103). Thi &oeSLiot ioffer b taiepdyone sisdy| the fimeddm akichgoseptht HestURrvest ont he
requi rgg service rgsourcle ashdetgrm' ned frominformation contained in the
servic r‘é’a’(‘f &u(%?%eﬁs[ %H,onf(%‘??' For exanple, if the service request
relates to a call ed-party '

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

Where a database lookup is used to provide the number to URI translation, this
25 database may be independent of, or combined with, 2 customer database containing
other customer-related information. Factors affec this choice include, on the one
hand, the possible desirability of having the mit er-to-URI transiation information
widely available, and on the other hand, the possible desirability of restricting access
to other customer-related iM6mation.
30
NS-



service, then the required resource will be indicated by the dialled nunber

and the 80 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 exanple, in the form of an HTITP rea‘?u? %ﬂ .
message) is wentamwer the Internet to the correspondi ng serRef® gﬁ%’ hg
WO 97/ 31490 27

PCT/ GB96/ 03054 22 - the
desired serAiDNStgmolooksp {mpiemeritéifn; fon tioURE determinatidn blsclah? ovidawsebE wi t h

t he resourge request to_enable a response fromt latter to, be |inked
with the apPiseppsdatiesome degib fPhéttca%%.‘ﬁ)&P‘? Bﬁﬁi%“a?tjs]@e&%dc?@tépa 107) .

5 If ares ' [ é’b?stﬁﬁﬁ@ Ofhkfe8 b&{,ﬂﬁ,@g b&a th
expiration %ﬁg&tlél %ﬁ%ﬁ?h&%r%éﬁﬂ% t est e?ﬁ?ﬁe gi%p 1083/, hen t he )
response, whillchost sndipathcomponentsin teoURI & be retuned by thenlapkum A kexppart of s

suppliedeto propri at P i ti Eg[risp in nafy lon ID
passed: W|5t hﬂ{eﬁ)&e&@ nsu%(tglf iwé? ofl%?]ef;kk 9%%%%%‘%’8 nessferlgxlg%é i's

t hen prepar efephofie aembert of tlereqntiis omam-nawal equivaderaris gheratesslvediin® z equest
(steps 110 10 and,111) after which the SLP. instance is term nated.(113).
If in step $erEesPanding LRI Ry %iockprmeehagism E(E’Fb%é‘?‘%%m?"é“ FERRR g dtjidep a

def aul t re?%ﬁ@emplqéﬁ%}uﬁem'ﬁﬁc@ehym@lm wiebh AR HAF bk HEofHAed ImdBY be
| ooked up in the custonmer record and put in an | NAP/ TCAP nessage and
sent back t thet PNSrthoughsit raryalenbe independeqsly impjemented)o 116). The SLP i nstance
Is then fnerm nated (113). Locating & Accessin Service Resources

The functionality associated with accessi ng a phone-page resource is
schenmt i cal The nawre of the DNS has already been described above with reference to Figure 3

1

when the term "DNS-type” system was also introduced. For convenience in the

following a DNS-type system organised to provide a telephone number to URI

translation facility will be referred to as a "Duris" system (standing for "DNS-rype ORI
15 Server" system).

The basic principles surroundiné operation of a Duris system are:
- every telephone number can be turned into a host domain name (the name
space contzining such host domain names for the ::lephone numbers of interest
20 is referred to below as the "telname space”); and .
- for ever]y host domain name in the host domain space there is a Registration
Record held by the Duris system containing the corresponding URI.
Thus, an input telephone number forming, in the present case, the Ul part of a
resource code 54 (see Figure 11), is first parsed to form a domain name (step 120) and
25 then passed to the Duris system (illustrated in Figure 11 as formed by the DNS itseif)
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 DNS is next
used 1o 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

30 resource request to the appropriate server, passing anmy RRI part of the resource code
34 (step 123).



represented in Figure 6 by resource access bl ock 46. ‘Bl ock 46 includes URI
20 .deter.m nation block 47 for determning the URI of the phone page

cont ai ning the desired resource on the basis of paraneters passed to
bl ock 46. Using the URI returned by bl ock 47, the resource access

bl ock 46 L@ gesses the phone page of the required PCTHGHIG/0MS 1 esour ce
49 over the I'nternet through interfagg 44, 25 Resource Codes - It is . -
possible that nore than one service resource is associated wth a

par t i cul Fhefecdr€ RHRRBeP BIPSibilltids kihe PR PellA %0 hERADARs H5EAP eorlld BEK 46 Wil |
need to know addi tional -information (such as currernt point-in-cal

pie) to dRplsmsniete appropriate service resource to be identified. If

0 11 or entOpnoNReHeRER ARERNS, 18 ull btop, e o Ribs B RBthEtnd® (o

U

to the URI densmeispaiei zorbebizmﬂgeﬂmttotherrabd 6f the teipametspace beisg thal *.0f the
appropri ate phone page. I s, al S{(;?e‘{)(l")@‘? ble for all the service resources

associ’at ed w PRmE spac JOM%FIW Lot 10 tIRRTe, §Pags BeShORBRRIGEE. I n this

case, the resgyimg AGCARS Imri% stern is independent of the DNS itself. The Duris
PCT/ GB96/ 03054 WD 97/ 31490

23 - 46 usesswmeodddoumm ubethe isprme bagic infragassure 2s dlsnDNSe(that dnt | fyi ng

Phen up Lot he SRerenn B o, S, Rl debiony BB W OBR, 355 Lcceo

the correct seompfisesratisheidomain naﬁxes dorvesporeideitosatl ibtie wlestons @ﬁmbem be
con3|8fred as being.identified a respective resource, code 54 (see

Fi gur® 8) mad@Qjivede. Pariipg - fHHr‘P‘eU}m?"alJlfi?’eﬂ?éﬁthé? wpuids giye 2ofully
i dentify t heR%B&uﬁéa UGN nhRE. OLSGULES Bl éln'aﬂx@%?&ﬂ cB0id!§ea hERSRABNer and a
I

second part "Rel ative Resource Identifier") used to identify the
resource anmopngst ofpmqme@sufalég‘@)ﬁ,tp%@genved from internal extens:on numbers within a

company having worldwide operations.

(b)  Unfragmented Telname Space within the DNS. In this option, the telname space
15 is 2 domain of the DNS name space and the Duris system is provided by the
DNS itself. Thus, where the teiname space comprises all domain names derived
from public telephone numbers worldwide, the telname space could be placed
within the domain of the ITU, in a special subdomain "tel", the root of the
telname space then being “tel.itu.int. " (see Figure 128 where again, the hatched
20 area represents the telname space). The responsability for administering the
domain * tel.iru.im. " would then lie with the ITU. With this lanter example, to
form a fully qualified domain name from an input telephone number, after the
number has been parsed to form the part of the domain name corresponding to
the strocturing within the telname space, the tail "tel.itu.int." is added. The
25 fully qualified domain name is then applied to the DNS and the corresponding
RR record, -holding the required URI, is rerieved. As a further exampie, the
telname space could be all name derived from internal extension mumbers within
Hewleu-Packard in which case the root of the telname space would be
"tel.hp.com." and Hewlett-Packard would be entirely responsible for managing

30 this domain.
(c) Fragmented Telname Space within the DNS. In this option, the telpame space

is split between multiple domains of the DNS name space and the Duris system



. resour ce Co

at the same URI. 10 Resource Access - Were only one service resource

49 iis | ocated on a phone page 58 I dentified by a unique URI, then the
resource code 54 sinply conprises the U, generally either a tel ephone
nurrber al one or a tel ephone nunber plus a pic paraneter (see Fi gure

In thi s,gﬁgz/i wficcessing a resource sinply invol ves maRSiHeB¥A® hhol ¢ 15

Into the correspondinggURl (process 55) and then sending a
request 57 to the correspondi ng phone page 58, this latter itself

constituti ng t hgs gRVIde8bySREVDNS itself. ThES QMERChE Seindhne sgﬁt%uédmpﬁseﬁﬁneSSl ng
resource 49 is then returned in response nessage

contrast, wher e dawain pames serivedcizon oublic teiephare Byrabary watldwiden thenelna®ee phone

PO gensal | Sl i BERRME SRR S UIREIRRR J° bl Ceddp ', B

paraneter for dld%hiaﬂﬂLthﬁshlﬂgxllustrated)eﬁ\MQnetm cie| meRbedhe estoameapacel n t hi s
case, accessing a resource invoJves_nma the U pa of  the
resour ce code 5ACTTRIRSNERS %8&%&&3?&99%3\8&% Wﬁmeé\%‘?" ?FEj telfEn

sending a requespe E.-Znto?n{e%mﬁﬁé sgﬁo@ocmfe%naﬁ@% DR UBlepi r@qmeﬁﬁmumhe

request i ncluding the he resource code. The phone e158
i ncl udes functi dwug¢ ia yow4of "lﬂlniﬁor '@ec@mwxhtuefqremﬂms gelon t he

basis of the RR MEH (@ g the
required resour ngb%ﬁ.%}@mfoﬁ@;ﬁ@e xur ned inr eg?gonsg1 éﬁ’g %e%ﬁfé’ ?‘%@Jr%n
~alternative to tahilfriqualified ddmmsid ixonke ﬁbnmcmgmtelgpwomemnibeﬁ the pat of tiehat i s

o1 0CaET e AbbumeS bl PARNES R i DRS, BAS B hPEak 3 1 ©V

EST/ GB96/ 03054 domain/Are'Witdit QQountry '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
used 10 add a tzil of "tel.fr.". The tail appropriate to each country can be stored
15 in a local lookup table. As a further example, two commercial organisations (X
company and Y company) with respective DNS domains of "xco.com.” and
"yco.com." may agree to operate a cominon Duris system with a telname space
split betwesn "tel.xco.com.” and "tel.yco.com”. In this case, any Y company
telephone number input from X company will be parsed to a fully qualified

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

Consideration will pext be given to the parsing of a telephone number into a domain
name - in other words, where to insert the *." characters into the number to provide
the structuring of a domain name. Of course, as already explained, telephone numbers
25 are hierarchically structured according to each country’s numbering plan. Thus one
approach 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
"441447456987" which is a UK mumber (country code “44") with a four digit area
code ("1447") and six digit local number ("456987") could be divided to form a
30 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



- Internet sinply using the URI derived fromthe U part of the resource
code,’ and “t hen to extract the desired resource on the basis of the RRl.
URI Determ nation from Resource Code - The inplenmentation of the URI 5
determ nation block 47 that perforns process 55 will next be consi dered.

Bl ock 47 may be inmplemented in a variety-of ways, fourpQicaddiosddsare .
descri bed B¥P8YR1499 Di rect | nput It woul d be possi bl e, *
t hough not necessarily convenient, to 3rrange for the 10 calling

party to_input directly the required URI. The callin .par;f/ may thus
i nput the ‘hésﬂl‘bﬁmrﬁfdhérﬂN%mmpmmﬂéc?&imWi1@?5\91‘1‘ 2B abe &l of a

host : [ ' I ttne pat h conponent of.
gt AR AR5 0 e WAL BBbePlIRE DL “OF

the URI. ere e phone page of a
called party is to H5698T é4Ee4.tel.itu.int. the calling party may input the .
URI of the called party and, indeed, this input 15 may substitute

for the normal input of a tel ephone nunber. A | eading input

string-§f OfheeX AP hBwe k3D diffithlYied SnHésedfl vith k§Rip! iof hatchorhk MRHbeAifig Plad Rl . As
regards the input neans, where a user only has a standard 12 key tel ephone,

i nput - of Huerarchy ehien naEsiRg2 inphonseimborinta pdweeiname; Eipstly. in grdgr ghparse
character . . ' d ult&ene i rd

t echni ques ‘B‘r“'"ﬁ“ﬁﬁ%{“%ﬂé’%‘%ﬁﬁz‘ém i a gﬁ%ﬁ‘@g@gmﬁl’fé t‘gféﬁﬁﬁﬁues are
alr eflldy usopdrationro émaw]ghe ﬁtrummﬁ:mbf each comkti'j'r’sngumbtlzring pilan amL wherel, s unln
"spell" ou nane t he,cal.l ed par t _wou a e _possible to

or ovi de. udbe Ut A8 gofics 13t of ot EerRie e st et o e R o o
Conput 3¢ i aake?te form of a lodRipY (2R VG HIGS iR QSCortpIRAred REmbliagsme askpul d be
restricted to a set of dialled nunbers fromwhich it was

possi bl e 't IScH M3IAr SABIRIEFIVE TWHangeps iRmeansthatsach country will need ggyindorm j o
conput ati ofy | PAdd ) AIERGI s | oNn
Tabl e Lookupa‘mg}éqbg&t wﬁgﬁlg%g%@&?#g %?Slr%{dg%% O%p%?ﬁedn rg?liegxn for the bl ock
47 is as o0r seyewdigit iooxl mumites is a very large domginj ithvequld he iprefenablede asedtel on

database okt orkle SaRE S 00 AL B o oo vy f o™ ©
15 this.

These problems can be overcome by giving up the restriction that the parsing of
telephone number into a domain name should match the structuring of national
numbering plans. In fact, there is no strong reason to foliow such a scheme as DNS
20 servers know nothing about the meaning of the name space. It is therefore possible to -
parse telephone numbers using a deterministic algorithm taking, for example, 4 digits
at a time to limit the size of each subdomain and making it possible to insert the dots’
without knowing the numbering plan concerned. So long as the DNS domains and
zones served by the DNS servers are created correctly it will all work. '

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
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
30 telname space is being used as illustrated in Figure UC then the country code is used

1o look up the host name tail and it is only the national part of the number which would
be parsed.
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25 ¢ - a service resource may be required for a called party nunber
on the other side of the world which inplies a rigorous update
regi ne between PSTN operators - worldwide in order to keep the
associ ati onyi@Pisesep-to-date. (Note that the sane PCTIGRPH/Y ion is
not necessarily applicable in respect 9{ mar king the called-party 5 .
nunber as_one required to trigger a sefrvice request, since the nunber may

be ~ Finally s RR&AE tleQicfis 2 hoW a BNy e @hn BE WSS0aldid RRI @6&HS N9 an

appropriate service. request, 1n a manner “simlar to 800
nunbers). with URI&\&‘W cap bk appdde Ofor example, 10 ABNS ansi BIND " Panbalbifp 389 ut i on

aystom o GRRECLR] BPRERy o atdelifds) 1652 Rhith delhESpow et up ¢ DIRAARRSC

of the | ntasingethe UmxanﬂD itnplene=hedtion. The rige gfaht RK retordssiouforexamgiz, to a

correspqgndi ng URI. This approach, which will be described in nore detail
bel ow, uf*dtt ypi cal Iy i nvol ve databases mai ntai ned by each PSTN oper at or
for 15 its nunbers with which URIs are associ ated. These dat abases
woul d be accessible by all PSTNs through a network such as the

I nternet witthonkisbt moiednthat DNS labels showdunestis Mmgtapn'miﬂxed digit. tIfi ghis

00t o EpfiBRRUERGoed. B o7 SPbEh sl emivyheg parsine RiEBbAEC ™

appr opri at munaﬁodoLﬁtmmapmgmmmwmgsdhé 6irst efjarectbr bl edchisiabel! Mhos,avér t he
I.nternet t ugh.interfage 44. o . Before descrlbln

DNS-tyr}Q |8@%Q%?r95|?§h§ﬁ€%’t‘¢§w% ﬁ??és UReIR ¢ B igidsed poihetapdpr ‘g‘n"H? sone

further gepgiradtelcONMENtS are appropriate. Whatever nmethod is used to

determne the DM certain sinplifications are possible if [imted
constraints are pl aced

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

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

The foregoing discussion of Duris system implementation, has been in terms of
translating a telephone number into an URI where the telephone number forms the full
Ul of a resource code and the Duris system returns a fuii URIL. It will be appreciated

20 that the described Duris implementation can be readily adapted to accommodate the.
various modiﬁcati:on discussed above regarding the form of the Ul and what parts of
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 jdentified by a pic part of the resource code, then the input telephone number

25 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
appended to identify the required resource file.

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



25 on the URIs permtted. In particular, it is not necessary to determ ne
all conporents of an URI in the, follow ng cases: (1) A part
of the URI path conmponent can be made standard for all service

resources, this standard part being sinply added by the bl ock 47 once the
rest ngog.,m@{, the URI has been determined. For exanpt@r/GRMéResda -
roam ng nunber 1s to 30 be Io%ked up, it may by convention al way's
be-held in a file '"roanf in a 3 subdirectory "tel" of_a
subscriber's directory on a particular server. In this case
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the URI hqst conponent and the subscriber-unique part of the path conponent
are first PP (toa A dcaneideratitfe of g SETYiEE SBSONTCER 4. "howt AResEn§eIYIEE added.

(1) o o nirekikedi®all (OBORBR 67D HEseA oI BAcRR BHRENAS toiow

predetermn the resource code, 7 needi ng
only t o5 démes by meayt dfcprasest efample, the servienesowees: omresourtesnasseriatedhovithoa h.  For

exanple, it reed. t.h he . st _al s end with the
ol ephone ArFRRLe B bcrieVioel o orBBlithrion, phesher  caltielor TallE Seri et 1
digits to teapReal bh @hsebver 5ibdver ithe Riterddt fHoRNe Gser Wrnlikd J305L oREA6H nitke

The path ma% al so include standard conponents to be added by bl ock 47.

(iii) Blo oP28%8{ ephone nunbers may have their correspondi ng service
resources 10 | ocated on the same host server so that it is only
necessary to use a part of the 't el ephone nunber to determ ne

t he hod® cleensidesithe simuiecasgrwhers thetservwce: mrseurce fisa service data itemsaethatadnponent

Toi's ot unr ERRoresol? Se; alibir ol e mBbEU BE BHINE e s oo

and telephoned @eresponding ftor thé hnibel ajifitsdeby accallife phirgaddsusyn Thisose t he
host server. o [ [

general po ’H?QW(%‘?‘H%P%FO‘thtg&gﬁ%g?i}e?gﬁ’?alrﬁa?%gg"e{’eg?e%‘rée %rﬁéjgf@%gg%f’mhﬁéﬁ?ﬂ fﬂgt ner
host The phone page URI could be a URL with scheme set to HTTP in which case the GET
15 method could be used to retrieve the diversion nrumber. Such an arrangement is suitable
if the phone page is only to be used for functional retrieval of the diversion number.
Howeuver, if the diversion number is to be visually presented at a user terminal 53, then
it may be desirable to accompany the number with explanatory material (this will often
not be necessary as the diversion number can be arranged to bé returned into an
20 existing displayed page that aiready provides context information). However, where the .
phone page does include explanatory material as well as the diversion number, an
entity only wishing to make functional use of the phone page, could be arranged to
retrieve the phone page and then extract the diversion number (this would, of course,

require a standard way of identifying the information to be extracted from the phone
25 page).

An alternative and preferred arrangement for providing for both viewing and functional
access to a resource requiring explanatory material for viewing, is to use an object-
oriented approach to resource design. In this case, the resource object would have two

30 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



conponent of the URI may be provided either in the formof a host domain
name or - a host I P address. Wiere the host is identified by a domain
name, then a further 20 resolution of URI host name to | P address will
subsequently be carried out in standard. manner by interface 44 using
t he Donmain Nﬁy&ﬁ%yﬁtem of the Internet. This further PEE/ERAI3BT 'can;be
avoided if the host identity is directly provided as an | P address.

Where a dat abase | ookup is used to prO\;" de the nunber to W translation,
this 25 database nmay be i ndependent of r conbined with, .a.c r

dat abase cgl?”ﬁ“aq?%'i"hb" the accEHthe Fnﬁﬁs‘f’cﬁ?ﬁ?slg § EERHIC RPIBT SRR a?ﬁ’i’%“ggg af fec
this choi C%bjeﬁ@hiédﬂd. on the one hand, the possible desirability of
having the mu tr-to-URl translation information wi dely avai |l abl e,
and on the other hand, the possible desirability of restricting access

h _ i n0f ; ) _
{/\% 8t7 ] g& 4(9:315&%&& ahahshend 8 PRVIdME f6t0both viewih ahd SunctionkONeUsF the

PCT1GB963L03leession number, would be to provide separate resources appropriately configured for A
DNS-type | ool.up inpl.enentation for the Ul U determ natian block 47 wi U now
b " deseBrh B FRFCRRBIG: PAYFE 6P e s souE [eFaahy, T s refgurflse
resource C%lﬂ%e@;ac;cd oﬁaie%mrp@cwﬁgermnﬂﬁﬁbﬁs@@rmg@tspmhr;esoam on the
1311, thereby requiring both the full host and path conponents of the

URL to be reofeMould bs/thefdmebokup. A key part of 5 the overall process is
the formation of the equival ent of a host dormai.n nanme fromthe
t el ephone nunber of interest; this domain-nanme equivalent is then resol ved

into a 10 Resrieval pbaghens naga fasyuse by 8 drmsn wearhwilligenaraify 1ot bers time gsitisalent

mechant sm i i A es, peraBl Bk o F PR, I B g R ap aepR” 7
i ndependent spycifisp iredie AIRICPE a sebvice resource could be HTTP, it may be advantageous for

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

result in the server 51 using an optimised access routine to access the required resource
15 (diversion number, in the current example) and respond to the accessing entity in the

minimum possible time.

Besides data items, other possible types of service resource include service logic for
execution in place (at the server) with the result of this execution being returned to the

20 entity accessing jthe resource; service logic downloadable from the server 10 the
accessing entity for execution at that entity; and a logging resource for logging
information passed to it by the accessing entity (or simply for logging the fact-that is
bas been accessed). It will be appreciated that the logging resource is really just a
particular case of service logic executabie in place.

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

. be arranged to implement time-of-day routing, the result of execuring the service logic
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 consrituted by

30 downloadable service logic is service logic for controlling calling-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.



. There are a nunber o

The nature of the DNS has al ready been described above with reference to

Figure 3 - when the term "DNS-type" systemwas al so. introduced. For
conveni ence in the following a DNS-type system organi sed to provide a
t el ephone nunber to URI translation facility will be referred to as a

“Duris” SYQ# §q,3(1§goandi ng for "DNS-type URI 15 Server' sySCE/@B6030ss = The
basic pri nc(g €s surroundi ng operation of a Duds system are: -
every tel ephone nunber can be turned if o a host donmin nanme (the nane
space contai ning such host domain nanes for the ::|ephone nunbers of

interest 2@Where each feSour&f %ri&domﬁb@ie%gaind iR reb@irttR¥Epr8AC enly;in 38d
- for every host.  domain na I n e host_dommi n space there is a

Regi strati _B?Fmb"'lhs ctiopgl formy &t theptd ITR schsimg Ea”s%f”é‘ﬁ%‘_’d%_tf% #EFY t he
cor r espondiygige YR GET methdd i boftthe WoWhida@ibRP eRise R%@?{d e eHbgonid) t he
t he part of a 4

present case, _ ) resource code see Figure 11), is
first parsplace servise dogic,daddhanPOSRunethndofer e0peging| rasgurce.nE it isslesiead too t he

Dudi s syst i) ' ' I _ t [ )

to retr i)se-v Vﬁ‘*e" %ﬁ?&ﬁ&gﬁ tcegl?ﬁrj ggg%‘:& [ Sﬁ?#‘f@%?ﬁb@ wgf’ Féol\?\n&%;gs on from
t he UR dischssakahpyve iid relitonURIdatadtemsneah bassedt s host conponent as a domain
nanme, the DNS is next used to derive the host I'P address (step 122);
this step is, of course not needed if the host conponent is stored as
an | P addr aisert fndrd ¢haBFone TsasviddRlesoused 3@ beusbeiatedRibe aawaiber, honesth I equest

to the appropriate server, ssing any RRI part of the resource code
54 (steppgﬁ _moummbeph&g%%mgm ongpagc'with its own URI. However,

|* /GBQo the preferred a?proach is tc_;Fl_acf_aalIsuch service resources on the same page afd use -
possibilities at the top level as to how a Duris

syst em coultR¢ BRI part pffiecinsreeranding regoyyce codpyjiopenablie fccess 1@ HE BDREPPTRE ¢ hi s
option, theedsGicBaBe HBEAGEACREGIEL W B2n [h8teB MckbBing to its form (executed if

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

15  Thus if both a diversion-number service-data resource and a time-of-day execution-in-
place service-logic resource are placed on the same phone page, the diversion-number
resource code might have an RRI of "1" whilst the time-of day resource code might
have an RRI value of "2".

20 Where calling/called party options are to be included in a service resource for .
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.

25 It will be appreciated that a service resource will often be of a complex type,
combining service data and/or aownloadable service log and/cr execute in place
service logic. A particularly powerful combination is the cc- dination of the two types
of service logic where the downioadable service logic is -.esigned to interact with
execute-in-place service logic; using this arrangement, the user can be presented with

30 complex client-server type applications.



name space to be managed wth the root of the tel nanme space being the ".'t
L5 - » nanme space root (see Figure 12A where the tel nane space i s shown
hat ched) . In this case, the Duris systemis independent of the
DNS itself. The Dudis system coul d, of course, use the sane

basi c i nfrasypyssiss as the DNS (that is, : t he | rRCAYGRIPPIES " an -
entirely separate network. Where the tel.nane space conpri ses 4l
t he donmai n nanes corresponding to all SJL?N ic tel ephone nunbers 10

wor | dwi de- | 01 ernd o] [ . ' ; | a
Fuy o PR (¥fharit o' GRAR or Bl mBRRE B B T EpultR s S0V 7 oui o
be a much s5talTHy service is equivalens &t a Gpersomak pumberh service toysehidl rivsescanrbgm

i nternal extension nunbers within a conpany . havin rldw de
oper at i ons. accessed tgsugh 3 FipgleRERINEREBIRRE S Ve, Hien %‘f‘ﬁg FW@“%%&O%‘% this
option, thendygld \@bferenPAGE ndMbers. To acHiéveahid OfRivserOfeqiifiag NS seivire (apade and
the Duds _systemis provided by the . DNS itself. Thus, where the
tel name 8paifcthe snpentzemale) ivdllntes ammime neesopyiammber  (here referred, tg as thiy) i ¢

t el ephone n ' e, | Sk ; cShh i

wi thin the 3%@%? %@ﬁ%&\é&%&%ﬁna %aspem a‘?"’@&ﬁé’g%‘%‘nhﬁﬁ@e t eele"?dcl)%% of

t he numbert giigNe eagble ant 38 th eeaddy "itledtify taudialied hmbbere aiagWebtell 2B
where again, the h tggig 20 . qﬁr?ea reptesents the telﬁ?ﬁ sx;t%ace).
The r esponsEBPET PSFigh BathSeTvice Ssoigedn & dedicaied phongpee;op RETP sF¥H e -
woul d then Bi.emwg;hbné Bfpel vhihg Médted & SURBIHe idexefiadl 2, "URL (B phone page)". form a
fully qualified domain nane from an input tel ephone nunber a%;;r t he
nunber HAs BeRhopaPagedvhen FCETSHRt SRR SRITEIN SOMBIRG PHMBEHE BB IFHE ng t o
t he structugi i L0 t : bl ie | ] o that caglded.
The 25 3 it I R A i ek s R e

t he correspbadiauified by B (for exampiR, fremox ttrminabb3)iasB trozes woudiffstentghone; s
retrieved. a . further anpl e, the . teln . coul.d_be all
nane der i ve@ﬁ?‘? A%F{y At grfaﬁg‘s gi%ng PRBS I AR FRB R RPIpTR Srlem&nﬁ’g&oﬁ%g‘wuqe

Hewl et t - Packfiday tdutingi ch case the root of the tel nane space woul d be
"tel.hp.com " and Hew ett-Packard woul d be entirely responsible for

managi n 30 this domain. (c) Fragnent ed Tel natmme Space
within the DhNthe pRsdnbieRabifit] @8 asdodRiibf besEen BPAWRDbte] number and thel BRERS t

between nmul tiple domains of the DNS nanme space and the Duris system
B’s phone page is stored in an association table accessible to SCP 43.

Upon a user A seeking to contact user B by dialling the Webtel number of B, the
20 telephone 40 being used by A passes a call set up request to SSP 41 (note that in
Figure 13 the be!arer 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 a Webtel oumber 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
25 program for controlling transiation of B’s Webtel mumber into a current roaming
oumber 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 remun 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
30 to access B’s phone page over the Internet (for example, using the 'phone’ scheme
already referred to with a method corresponding to the HTTP GET method). This
resuits in B’s current roaming number B-teINb being passed back to block 46 and in
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29 . . I's provided by the DNS itself. Thus where the tei nane space
conprises all dormai n names derived fMm public tel ephone nunbers
wor | dwi de, the tel nane space could be split between respective
"tel ™ sub%g J(] off each country “domai n; t hus,PGIsGBYIOMSBE I at ed I n
Fi gure 12C, e part of the rel nane 240 ce 5 correspondi ng to French
" tel ephone nunbers woul d have a root tel. " and the part of

h I
o e 0 SR B A SRS St 1,
subdomai rsewaplltol tehelephore 40 ¢drrespadingowBLeiNbW th this |atter exanple, to

form a fully qualified donmain nane froman input tel ephone
nunber, the part of the 10 t el ephone nunber follow ng the country

code is Plie Qq%tﬁgdl; OkRhHEe RBkdd & al Qﬁlcda)a%lservice; ﬁc\g’iﬂ‘ﬂi. NofN 8GR B ni 2

country ' mal h ‘and then a host n name r
added - &ppppediatde thiabthet préncipe of agcesung: sarvice resPhugss Hear the Fremehcanebephone

ana " abptied o glf SRS Y LR, Sepling B pn ol R pRiy Bkt S 09

each counirdyhybeids. OPms| mﬂdhdsoo number sefvides lc@s bé itpledsemed adthebe dialled f ur t her

exanpl e, two cormerm al | ani sat | ons (X ) conmpany and. Y conpany)
with resphRdpupbe ey 1o a,ph mﬁ%""“““‘“’db}m’)‘ PR ¢ may
agree 10 QPEEALG L&?Wé 108 ipRorittel Bufibds OfoP L8R SRAE Saward call

split between "tel.xco.com"”™ and "teéel.yco.com". In this case, any Y
conpad{ routing. t el ephone nunber i nput from X conpany will be parsed to
a fully qualified 20 domai n nane termnating "tel.yco.com. and vice
versa. Consi deration will next be given to the parsing of a

tel ephonelmuﬂtherapbm:mmi tienaltiough in thadigure 1B exahple thensprviss rageestdram i nsert

the '. i.nt t d h t t f
omai  nalE, S8 % rBkcred, B9 e iipb e of & wabh adhbtoa: &btk %, o
hl erarchl e&ih&s( by Bete gg&i’e@%}%d}aﬁﬂ t@f EbEBrsC UMY Callgietyi figmpran. Thus

roach woul d be to follow this nunbering plan structu_rl ng in
d| VI dilfg Eﬁi -RAEY SYFRPEE OF SOMEQIRRFSISCE HIPRG SHEINTiESATS DS IDEPRSS! B’y Hadified

exanpl e, gﬁ‘?éﬁp;}ﬂ%?esﬁl@%k ample, mﬂﬁﬁ%ﬁ&@&gﬁb&ﬂ}y ausy HKtuQ'éFber

(country co a four digit ') and six

di gi t | ochy ringirigefior o€ 6E8 A gerwisytintehbe di vi ded to form a 30 dommin tamme of
456987. 1447. 44 (note that the reversal of |abel order occassioned by

the fact that the DNS | abels are arranged |least significant first). If the

t el name sWiderespect 1o the logging service resource mentioned above, one possible application
20 for such a resource is in telephone voting. In this case, dialling the voting number .
causes the SSP pic'king up the call to pass a service request to SCP 43 which then
comacts the appropriate logging resource over the Internet to register a vote after which
the call is terminated. To minimise bottlenecks, a logging resource could be provided
at a different URL for each SCP, it being a simple matter to collect and collate voting
25 from all these logging resources over the Internet. ¢ an SCP with Internet access is
provided at every SSP, then the risk of congestion .- greatly reduced.

As already noted, a user’s phone page may hold multiple service resources in which
case the access request from the accessing SCP needs to contain an appropriate RRI

30 identifying the required resource.
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30 - - ks a subdomain of the DNS. with a placenent as illustrated in
Figure 12B, the fully qgual i fied domain nane derived fromthe tel ephone
nunmber woul d be: 456987. 1447.44.tel .itu.int. 5 There

are however ywaldfsiiggul ties inherent with trying to match t hBCHGRMEPPHg pl an
hi erarchy when parsing a tel ephone nnmggr into a host nane. Firstly, in -

order to parse an international nufiber correctly, it would be necessary -
for each enhie/edediftiafadsEP it b Srovide YORPA &hdifiBndl INFBRMEL Fsonlel tieH dnlg OF
each country's nunbering plan ahd where, as In the UK, area codes may

be of di ff anieqyivalenysdrvide asing quilnwchek-aconssed gerviceyresoueat tocother usewsk thenhe form
of a | ookup

table . VWhilst this is not,.a co i.cated computational_ fask,
it is a mj“o@ag‘tﬂﬂﬁes‘{‘?ya?ﬁ‘?g”??ﬁi%%vﬁ‘g%‘ g5 Eehé%ﬁgs“ﬁg{aggéﬁﬂ"%’ﬁ%‘tﬁ‘sw [
need to i nfappfopriately BAddled; QLS adbokiip labR dadndavedi€nty! B cambinad ywittpdiRet es.
The second problemis that a six or seven digit local nunber is a very
| ar ge. dotraiHSIOMmer FesQrd)dyabass.ef er abl e to create subdomai ns for
performance and scaling reasons but there is no obvious way of doing 5
this. These problens can be overcone by giving up the restriction
t hat the pdprderagusef, such as uset Bphasiset uponicer niore phenedmges specifying bisdesitkdnat ch

h ' f ' I ' I . . there.i
St ong r eadBRI SR (et ek Rt Sentien St Rt sHAY about

t hle mﬁani Ngogikalt foe usen® :smed any PSTN dpee4 :?xfnrf @arﬁ@ﬁ&hi&_,&ofaﬁ?ess and ufifitese .
t el ephon nunpers.usi ng a er.m ni I C rithmytaking, or exa e,
digits 15 S“g’f? SETVICR FESQUEFER S 1} RRsSEle, i @?%ﬁ%ﬂ#&ﬁ%ﬁ«ﬂﬁ%ﬁse&rﬂ? ﬁw{;ﬁ{j i t
possi bl e tag' dlﬂéﬁ‘ér&to?ﬁ%@%ﬁu'slﬁplc opcws&mgﬁmkww N dbRs BERRbhd Page! G

concerned. So long as the DNS dondins an
pages. If an operator declines to use B’s phone pages, B can obviously chose not to use

that operator (at least where that operator provides a long haul carrier service subject
to user selection). The possibility therefore arises that service provision will cease 1o
15 command 2 premium from operators, but that the provision of phone-page utilisation

by an operator will become a necessary basic feature of PSTN operation.

Provisioning and Updating Service Resources
Consideration will next be given as to how the service resources 49 are provisioned to
20 the servers 51 and subsequently updated.

So far as provisioning is concerned, two basic actions are required: firstly, the service
resource must be placed on a server 51 and, secondly, the URI of the service resource

must be notified to the PSTN operator along with the trigger conditions (number plus

25 any other condition such as point in call) calling for access to the resource; if muitiple
resources are provided at the same URI, then the RRI values needed to retrieve the
appropriate resource for a particular trigger condition, must also be notified. This
notification process will be referred to hereinafter as ’mgismriﬂg’ the service resource

with the PSTN operator; registration is, of course, necessary to enable the association

30 tables used by SCP 43 to be set up and for trigger conditions to be set in SSPs 43. For

’ cermain services, such as that described above with reference to Figure 13, it is not the

user that supplies the triggering number (the Webtel number in the Figure 13 example);



zones served by the DNS servers are created correctly it will all work. 25

For rnternational nunbers it would still seem appropriate to separate off
the country codes and so a hybrid parsing schene would be to parse the
initial part of a dialled nunber according to known country codes and
thereafter“Hﬁﬁ ggetermnistic scheme (for exanpl e 3pdri©B96H365407

3,3,4) to separate the digits. O cotggls: if a fragnented 30 telnane *
space i s bei ng used as illustrated i igure UC then the country code is

g?e?he nulﬁ%er vt\%oisﬁ @P@t&oawlggﬁ,%@é%@?éjnﬁb&%% tset %%?ﬁgopa”

PCr | GB96 TESi€Bakion process.
Finally, as regards the derails of how a DNS server can be set up to hold

RR records with URI's, reference can be nade, for exanple, to "DNS and
BIND', PaAd 1oAh®ipkdcesdsk placx iski@tce Wesoufde Y 4 sofvek S&SE&Q'\‘EE @sscarﬁ@@gué’ml ch
descrl bes how to set up S server usi ng the Unix

i mpl en®ntveli dmendrmthw@u@ of the Pﬁ'ﬁNr@@Wsmllbe pzfssxbie@i@mp |0§ sucsx SeTiRg .
It sho 'dneQﬁ %nl?@ﬂhs‘ﬁ:?ﬁ adigit.
| fhl g Eéc}%ved?éega?ol s retal ned Ir%fﬁ%gg{%pj%w%?a exelrg: se

when par dienytaart e:tuesdmmenuty, thmmbepcrator mayent batostcanckensdl aboat padsibie as t he
first charact ch Thus 10, digit | abel o 2826 uld
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nunber is not the full nunber (for exanple, a cal ‘call does not
requi 1@ a8pviemiagicther mawbe setumed by a resource; indeed, an operator may not permit

such a service resource.

Assuming for the moment that an operator has no concerns about the nature or
implementation of service resources, then how a resource is placed on a server 51 will
15 largely depend on the nature of the server concerned. For example, if a user has a
computer with network access to the Internet and this computer is used as server 51,
then the user can simply load a desired resource onto the server as a WWW phone
page for external access. A similar situation arises if the server is an organisation
server to which the server has access over an internal LAN. In both these latter cases,
20 loading the resource as a WWW phone page does not itseif require Internet access. .
However, if the se;-ver 51 is one run by an external Internet service provider, then a
user can arrange to download the required service resource into the user’s allocated
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
25 user phone pages containing service resources.

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

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

30 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
be provided by a third party (including the PSTN operator).
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included service logic); the customised resource would then be loaded onto a server 51
controlled by the operator. This process can be conveniently implemented for a
particular resource using an HTML "form" which a user could download over the
15 WWW from the operator-controlled server. After completing the form and activating
a ’copmiz’ graphical button of the form, the entered information would be ’posted’
back to the server where the information would be used to produce a customised
service resource thereafter placed on the server for access over the Intermet. An
advantage of this approach is that registration of the service resource with the operator
20 is simultaneaously effected. (It may be noted that if registration needs to be done as a.
separate act from imving a service resource loaded on a server, then using an HTML

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

From the foregoing it can be seen that whilst the provisioning process does not
25 pecessarily require information to be passed over the Internet, in many cases this will
be the best solution, particularly if an HTML form exchanged over the WWW can be
used to produce a customised service resource. It shorld be noted that producing a
customised service resource using an HTML form is not limited to cases where the

PSTN operator controls the server.
30

As regards updating service resources, there is likely to be a need to update certain
data jtems on a fairly frequent basis (for exampie, roaming number). Where the PSTN
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or nore -~ WAV pages. 10 Consider the sinple case where the service
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C

associated wwth it, one for purely functional use of the resource and
t he ot her d&ioabidregompleniupdptes, itasajpobs secestaryxiol garthtougly a padeess similar to thetul d
PCTl@gGlO%Q&&red for initial provisioning.

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

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

Web User Interaction

20 Consideration will next be given to other possible uses of the service resources held .
in phone pages on; the servers 51. For example, if user B's phone page contains a
diversion number, then provided this phone page is read-accessible over the Internet
from user A’s terminal 53, user A can use a graphical Web browser runming on
terminal 53 to view B’s phone page and discover B’s diversion pumber. As earlier

25 discussed, the diversion number may be passed to user A for display in an existing
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
30 phone page 49 on server 51 (see Figure 14) is operative when accessed 1o return a
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
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| ogic f controlling calling-party option
g % reached togctt?cr with the %ixges w?x/en was most likely to be at each number. Since

this extra information is likely to be subject to frequent change, the only sensible way

to provide the information is from the phone page. Thus, B’s phone page not only

provides the current number for reaching B, but also a text that includes numbers and

times subject to change; scripting B’s phone page is, of course, done in a way that
20 ensures that variable data need only be aitered in one place.

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.
25 For example, the first-accessed phone page may be a family phone page giving the
general telephone mumber 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.
30
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 pumber given. In



I nterrogation using the facilities provided by an IP. As regards the

| oggi ng resource, this can be used for recording the nunber of calls
pl aced to a particul ar nunber.
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t
m ght have an RRI of "1" whilst the tine-of day resource code m ght
have 3R R0 Bgimgthgsuspgnded 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

multiplexing modulation scheme on the telephone line to A allowing voice and data to
be simuitaneously carried. A number of such schemes aiready exist. The PSTN would
then need 1o separate the combined data and voice streams coming from A at some
15 point and pass each 10 its appropriate destination (the Internet data being forwarded to
the ISP providing the SLIP/PPP commection for user A and the voice stream being
passed to B); of course, data and voice traffic in the rc;'ersc direction would also need

combining at some point for sending over the last.leg 10 A’s terminal.

20 Rather than A manually dialling B using a standard telephone, another possibility is .
that user A’s temxir;a! is provided with functionality enabling A 10 make a call over the
PSTN from his terminal; this functionality generally comprises a hardware interface
70 (Figure 14) w0 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

25  73. A could call up his phone software and enter the required number or, preferably,
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 providiné dialling functionality on A’s terminal, it would be possible for
B’s phone page to retumn 1o A’s terminal program code for automatically dialling B's

30 number upon A confirming that he wishes to proceed with call placement. As an
alternative 10 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
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this can conveniently be done by constituting the service resource as
downl oadabl e service logic with.the chosen option possibly initiating
request for J&Im up service resource. 25 1t wll be wpcammofad that
a service resource wll often be of a cggpl ex type, conbi ni'ng servi ce-
dat a and/ or oownl oadabl e service | op an execut e in place service

logic. A pa'FSWEﬁﬁérytopﬂ’eriiﬂthm&%' gsﬂﬁe&% %i'pgﬂa@n%&% dshfie t WO

types service |logic whére the do e servi
lesi gned tonlnnbermd!ewd for such trapspussions ﬁfpﬂnme pheingi cealll foopn &y’ smmglt hi s

o TSTE 50 SRS RO Bl SRR o R 5L /P

PCT/ GB96030%He telephone e 9.’36621&95015 not an ISDN line and A gains Internet access via a

35 - Figure }lllustrates the operation of a service making use of a
resour ce n VeFOMnection  This service is equivalent to a "personal
nunber” service by which a user can be accessed through a single,
unchangi ng nunber even when novi ng between tel ephones havi ng different
real number Howeyen e ailcis iphiced, if Bés wwhonempa@ngmshseumbaeu(eddﬂrAB 5

in the curre X u son nunbe (her ferred
to as the m’% n@‘f'ﬁ)’eﬁﬁﬁ%gl 1&%)3’&?0% (gfeﬁ ﬂ%ee%gc ‘gﬁ gh have
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at a URL hergniide dsolifce had hobdeh réfsPRANGIPARCISTN, a busy signal will remrned

to A. Where A has placed the call through a standard telephone, A must now decide

how to proceed and A may elect either to give up or to refer again to B’s phone page

to look up the diversion number and redial using this number. If A placed the original

15 call using his terminal 53 then the latter can be programmed to detect the return of a

busy signal and then automatically look up B’s diversion number and redial using this

nmumber. This functionality can be included in service logic downloaded from B’s phone
page and run on A’s terminal.

20 If A had to terminate his Internet session in order to free up the telephone line for.
voice use, then referring back to B’s phone page requires 2 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 particuiar, user A may
be presented with a range of options including, fbr example, B's fax or voice mailbox
number, the selection of an option potentiaily initiating the running of appropriate
30 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;



10 B's phone page when accessed returns the current roam ng nunber ("
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PCri GB96/ @4 accessible on the Internet at a known address (for example, at a k86wn Web due '
course this nunber is returned to the SSP 41 which then _initiates

conpl et i ofledf AHahat A need now do is to access this Web site passing B’s Webtel number;

B’s phone page URI will then be returned to A who can then use it to access B's phone

(D&%

15 page. This process can, of course be made automatic from the point when A sends B's

Webtel number to the association-table Web site.

Internet/PSTN Call Interface
20 In the Figure 14 scenario, A’s access to the PSTN was through a standard teiephone -
interface even though the actual form of A’s telephone differed from standard by being
integrated into A's computer terminal 53. Figure 15 illustrates a situation where A,
after being supplied with B’s current roaming number as in the Figure 14 case, calls
B via a route that starts out over the Internet and then passes through a user network
25 interface 80 into the PSTN. Interface 80 is arranged to convert between ISDN-type
telephone signalling on the PSTN and corresponding signalling indicationps carried
across the Internet in IP packets; in addition, interface 80 transfers voice data from IP
packets onto trunk 60 and vice versa.

30 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

already known to A’s terminal. A1 imerface 80, the signailing is converted into ISDN-
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requi red rebohamided in the manner already descnbed wuh reference to Figure 14,
15

In fact, interface 80 can be provided with functionality similar to an SSP to set trigger

conditions and generate a service request to SCP 43 on these conditions being satisfied.

Third-Party Call Semp Gateway

20 Figure 16 illustrates a further arrangement by which A can call B after receiving B’s
current roaming ;uxmber. In this case, a third-party call set-up gateway 90 is provided
that interfaces both with the Internet 50 and with an SSP 41. Conveniently, gateway
90 can be co-located with SCP 43 (though this is not essential). Gateway 90 has the
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
terminal over the Internet to the gateway 90 (see arrow 91). This setup request includes
A’s telephone number and B’s current roaming numbér. Gateway 90 first attempts 10
serup the call to A’s telephone (which should generally succeed) and thereafter to set

30  up the call to B’s identified telephone. Once the call is setup, A and B communicate
in standard manner across the PSTN.
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of phone-page utilisation by an operator will beconme a necessary basic
feature of PSTN operation. PROyi si oni ng and UOdati ng Service

Resour ce®As alreadfopérieraiBr difcuesed bh telarioRtd Figurg il 4 SllcaiSpiicBidiOayise) i A ofilyi ce
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and, secondly UR " of the service resource e notified to the
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voice call as digitised voice passed over the Internet. In this case, the voice call can

be placed through an imerface 80 of the Figure 15 form, and the voice traffic and the

Internet communication with the B’s phone page and/or gateway 90 are both carried

in Internet packets passed over the SLIP/PPP connection to/from A’s terminal 53 but

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

it may be noted that the third party call setup request made by A’s terminal to gateway
90 could equally have been made by service Jogic held in B’s phone page and executed
by server 51 (such an arrangement would, of course, require A’s telephone mumber to
25 be passed 10 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
to server 51).

It may aiso be noted that the interface 80 of Figure 15 and the gateway 90 of Figure

30 16 provide examples of service requests being passed to the service control subsystem
by entities other than SSPs 41,



notification process wll be referred to hereinafter as 'registering' the

servi ce resource with the PSTN operator; registration is, of course,
necessary to enable the association 30 tables used by SCP 43 to be set up
and for trigger conditions to be set in SSPs 43. For certain services,

such as thakyglessiisobed above with reference to Figure 13, PETCEEP4ne
user that supplies the triggering nunb (the Webtel nunber in the Figure’
13 exanpl e); WO 97/ 3149
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i mpl ement i paLdd® &ﬁé&bﬁﬁ%bﬁﬁﬁw JfQUP¥EAL "800 numberO ReS shathcivfidiics pf obabl y
be much nore concerned about the %{moper o{;}eratlon of any 10 service logic

that may betapdardr"keeepbgnes schewes.c e (WHEKE ST, implemsnationtn donbowpearni t

such a seryi r SUE érg,agn@@ ghor has

no concer néé)sgg%ulﬁé?ﬁggg%%eﬁarlem%rraég .%’%%%%F?gn g! Servi ceegesgur ces,

t hen how awhemhe enquiry 3ldircentd oin talepbonesiontatt atithe edpensd off e llyttedgyaepd on t he
nat ur e %f the server concerned. For exanple, if a user has a conput er

W th ne‘tvvork access to the Internet and this conputer is used as server 51.

t hen the uletheRigusilMiriangdnehifa G D Qithiz6 3QarEE Gegafintent foreSkis\ewetsitea WV
phone age for _external access., A sin lar situation arises if_ the

server is 8 asegshirdafardhe sake of simpligitys & Wl berassivaedsthat e seRET AveRdes over
an i nter naknel hrol 6 BQYrD WABHAs bifkd: 2bmp@S P Socess to the server over line 125. D’s

Website may, for example, contain many catalogue-like Web pages illustrating goods

15 offered for sale by D. In addition, D has a freephone page 124 for handling enquiries
placed on a freephone basis; the URL of this page is associated with a "freephone”
graphical button 122 placed on each of the Website catalogue pages.

Suppose user A at terminal 53 is browsing D's Website, looking at the catalogue pages
20 (arrow 121). If A sees an item of interest and wishes to make an enquiry to D about,
this item, then A can activate at terminal 53 the graphical freephone button 122
associated with the catalogue page concerned. This activation causes code embedded
in the catalogue page currently loaded in A’s terminal to prompt the user to enter their
telephone number and, optionally, their name, after which an HTTP request is sent to
25 D’s freephone page using the POST method and enclosing the emtered data (arrow
123). D’s freephone page on receiving this request executes service logic to enter a
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
conirol system is connected to the server 51 via line 125, externally of the Internet;
30 however, it would also be possible to have server 51 communicate with the enquiry
conmtrol system through the Internet and, indeed, this may be the most practical

arrangement where D’s Website is on an ISP server rather than on a server controlled



20 loading the resource as a WWV phone page does not itself require

I nt ernet access. However, if the server 51 is one run by an external
I nternet service provider, then a user can arrange to downl oad the
required service resource into the user's allocated Wb site space on

t he server; '(5?;/3?4%33’ or may not involve Internet access. EOEGBPEISISY
case of this Tatter scenario is where,j he PSTN operator provides a speci al
server for 25 user phone pages cont af i Nng service resources. Except

where a - ' Cf + . Lo L N [vVice.resource

o © % WBED, Tarhih, SRTBC o A ARl DB sl F 08 SreBpPl Wil

passwor d n@nel2i conid be afrangkd toatimcty fordward theginguind réduesiser the @aquissour ce
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possi bl e. preferstly gstithdtes appraybmaiydiowciong it witidbeibefort BRtengitey $s dealt authce (or,
possi bly, _.a particul ar._subset ad to, be subj ect to a verification

P ocess’ o Ralimn Giins Joriogn S slbacof rumenili hupted ioaares 4o 450 |
subsequengved} qtﬁéiaﬁ&@fm&ﬁmeﬁﬁu@.waméﬁ&rﬁw bis pRgitaky, for
particul ar ge data itens); in this respect, the opera?%r ascoul d require

t hat tife Yiésommerd1He upiraf de thsrresponsg tosibe \ROST reguest miessagper at or' s control
and to which the user had no wite access (except possibly for altering
particular data itens, as indicated above). A second, nore attractive,
appr oach The enqiiry cinug! sybvem 326 dédke aftsr thetdistebutidncef engsiviesces megbers f or

of agents each of which is equipped with a telephone 40 and a display 129. A’s
enquiry will be deait with as soon as it reaches the head of the queue 127 and there is
15  an agent detected as available to handle the enquiry (thus, for example, the sysiem may
be arranged to detect when an agent’s telephone goes on hook). When these conditions
are met, a distribution and setup control unit 128 takes A’'s enquiry and displays A’s
name and telephone number on the display 129 of the avaijlable agemt (for clarity,
herein referenced as agent D”); if user D keeps a databuse on D’s past customers or
20 credit rating data, then unit 128 will also look for and display any such further .
information known about A. At the same time, unit 128 makes a third-party call semp
request (arrow 130) over the Internet to gateway 90 asking for a. call to be set up
between the telephone of the available agent D’ and the telephone of user A, both
telephones being identified by their respective numbers. If both D’ and A pick up the
25 call, the enquiry then proceeds, the cost of the call being paid for by D as it is D that
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 queue 127.

30 It would, of course, be possible to dispense with having the unit 128 reguest cail setwp
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
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could add-the user's own data (and possibly make |[imted functional
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40

was about to0 be dealt with; however, to do this, it would be necessary to provide
feedback from the control system 126 over the Intemet to A’s terminal 53 and to
15 associate this feedback with code for bringing about Internet-session termination. One
way to achieve this would be to have the response message sent by server 51 in reply
to the original POST request message from A, include a correlation code; any
subsequent feedback from system 126 passed to A would alsc include this code (server
A having also passed the code to control sjrstcm 126) thereby allowing A’s terminal to
20 correctly identify this feedback. In fact, the same mechanism couid be used to provide.
user A with updaécs on how much longer user A is likely to be waiting to be called

back, this mechanism being usable independently of whether or not there was a conflict
problem for use of A’s telephone line.

25 Where user A only has a telephone 40 and no terminal 53, it is still possible to utilise
the basic strucrure 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 (typicaily an 800 number), and the SSP
41 would recognise this special number in standard manner and make a service Tequest

30 to SCP 43 including both this special number and A’s pumber. SCP 43 would then

~ ascertain D's freephone-page URL by doing a mumber-to-URL translation and access
D’s freephone page using a POST-method HTTP request similar to request 123. Once



- operator does not place any controls on the service resources 49, then
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a di vas sbo FunRinELSs chdrbmfcpnﬁdlodehh Pbm qlitgepepiage when RaadmqagE essi bl e
over the Intereg% ﬁ dgr A's termnal 53, user A can use a

gr aphi cal \R@f¥ M@P%&‘h 'Ig}f@“ terminal 53 to view B's phone page
and di sggpver B's diversion nunber. As earlier 25 discussed, the diversion
nunber may be_ passed to user A for display in an existing vi sual

cont ext gi \X%ﬂﬁeani ng to the nunber, or nmay be passed to user A wth

acconpanyi ng e%’ df€ebhirse, gosmble t&&@&&v&%@&ﬁbﬁé&ﬂée&eﬁé ahdCar rent
roam ng nunber serV| ce user pose B's 30 phone page 49 on server

51 (see Fi gw@ﬂlnitﬁesewaﬂ&tﬁfvéﬂmm @¥ssed to return a current
roam ng nunber where B can be reached. Further suppose that user B has a

Wb site with several Wb pages witten in HTM. and each page contains a
gr aphi caf Distributed Processing Enviromment. As is illustrated in Figure 18, the SCP 43 may

access the HTTP servers 51 through a distributed processing environment, DPE 98,

L3

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

20 Service Resources on DNS-Type Servers. In the foregoing examples, the service .
Tesource items ha;re been been placed on servers 51 connected to the Internet and a
desired service resource has then been accessed over the Intemnet 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

25 preferred arrangement for deriving the URI from a resource code in the form of a
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

30 items directly in Registration Records held by a DNS-type distributed database system
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
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41 . 'sphone’ button which when. activated uses the GET nethod to access
B's phone page by its URL. Now if user A whilst browsing (arrow 66) B's
Wb site over the WAW fromuser A's term nal 53, decides that he woul d.
like to calh, s laeB 1O di scuss sone itemof interest, RCHEBIOINSADlyY
activates the phone button 65 on the currently viewed 5 page of B. This® -
causes B' s phone page to be accessed usg'lng the HI T? request "CET URL (B
Phone Page)" - see arrow 67. B's ‘current nunber to be called is then
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this extra i,nformation is.likel 0 be bject to.frequent change, the onl
sensi bl e walPe SCTVICE PSRRI ifgms %’%F‘W@#‘FJ ?]?esseF‘P‘c')‘?rF? lﬁﬂBWéte% 2 Thus, Y
B's phone pagwoRobthenihiin the Intdict) iWRSst i8dihg 6NdervibdTRQburk® item@ A RREJ B,
but_al so a heﬁt thag i ncl udes nunbers ante} times subject to change;
scripting heldamdANSHyprsereers gry gpf hesswitab]e for ik types Of sefvice reseyrceciieis es t hat
vari abl elodattgs B@bierdt keR€ sithiae tddébhbre MiifbePd AGEdo not change flegBedtly! ThEy,

exanpl e, B's phone page, m ght jnclude downl oadabl e service (e)gl c for
execution af Syiable pisage is to provide mimber popallity; ipwbis casshol dialied perspral be

presented t Quiber triggers a lookup in the DNS-type system with all or part of the personal
number being first parsed and then applied to the DNS type system to return a current
number for call routing. All dialled numbers couid be treated as personal numbers or
15 simply a subset of such numbers, this subset comprising numbers that are readily
identifiable as personal numbers by, for example, local lookup at an SSP or the
presence of a predetermined leading digit string. The general concept of parsing a
telephone number (or similar number) in whole or in part 1o form a domain name for
resolution in a DNS-type distributed database system can be used for the retrieval of
20 other items of in]formation besides URIs and service resource items.

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
25 the Internet to provide a feedback path for a potential or actual telephone user. Another
exampie was provided in relation to Figure 16 where the progress of call setup was
reported back by the call setup gateway to user A’s terminal. In fact, generaily “}here
a user is known 1o be using a terminal actively on the Intemnet the opportunity arises
to provide the user with feedback on the progress of call setup through the telephone
30 system. In oreder to do this, it is of course necessary to ensure that the feedback can
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



user, each choice producing a followup action such as fetching a further
phone page. 25 For exanple, the first-accessed phone page may be a famly
phone page giving the general tel ephone nunber for a famly but also
giving the user the possibility of sel ecting further phone information
on each faghlpys er, such as a time-of-day dependerdr/cwasiosnsy in this
case, each tamly nenber has their Sg fol |l ow up phone page. 30 - °
In the above scenarios, user A has bé€n presented with a nunber to call

?\r’]gr nLPﬂe)ercan se%ﬁﬂ*o#&? m@t&%ﬂ&rﬂ’&%ﬁﬁ@bﬂoﬂdm&?ﬁ Q@Hﬁ and di al

PCTI GBQSﬁW call holdmg pcnod Thus, for example, a special server can be provided ont ' fact, a
conpl i cat,i g ar| se nly has Internet access via a SLI P/ PPP connection
over an d{l ﬁg |‘@W°¥’S?NP9r PREVER Kideos that ¢auld; be gugput 10 Wsareh ephone
line i s durin hrc‘éﬁ‘%ldxﬁ rIHB wi th making |Internet access when gateway 90
seeks to set up a A's tel ephone; with an | SDN connection, as
two clannels are ava| I abI e, this probl em 5 does not arise. One way of

.overcom [ I b t [ after
obt ai ni ngtgt‘%p %ﬁ%%bceérg ?gﬁg#kl E'1.’1’r"§‘r’n nggi) §5ﬁ Wgé 'FIEE“E% 9% suspend
its Int ewmien&aspmmanlgyw&hmnn@wuomﬁﬂu v sy SHeahdted Ma0ifivd sGRewhar

exanpl e, current, WWV URL bei ng accessed) and then termnate its
SLI P/ PPPYiffsTascanpliratios. Intermeh ssruery qopldobe, grrapged; to) ol gt thatheould bean t hen

tel ePhon‘icceM%orﬁt}ﬁta@%e S%Jﬂé:ﬁuﬁ% onsé yoldisef fiiA R EBrde SeqiitsRARICd

| nt eMet session, usin ored state Information to returhn to the
poi ntl%é?‘émﬁdl!eftfmdpkpbm‘éﬂef %:chmsmsewmﬂd be pryyidedador example.oer ate a

tabl e t I LO A
ZH oW ng it P%%uan%fpﬁg?lﬁg%%g% %%199 réq%t ous Q@%‘%@ E%Bﬂ%%n ggr of such
schenes a:bmgadwtemfzstmﬁheqﬁ‘s:ﬁtompuhgi an SCPttb eausa eﬁdn:tmg&amnphﬁal toe -
conbi ned data and v | e streans m A 0i.n d ass
each to i#Fes At ‘ed%féts?‘?fﬁ'f “F&?ﬁ@r‘?ha%r‘%éps Bﬁ‘?ﬁ"ng rdgd to
L he ISP Iié@{te@'di& fdieenit [ BRRORBHAGY The Izﬁémg'&%e&p&m thiieineRidea Stream
ei ng

1S text-to-voice converter for replaying the data vocally to the user.

One further feedback process is also worthy of note, in this case in relation to service
resource items themselves. By way of example, a telephone user G may subscribe to
a service by which cails passed through to G’s telephone are to be separated by a
20 minimum of X minutes, X being user settable. To implement this service, G has a .
phone page on a server 51 that includes a "busy” status indication. Upon termination
of a successful call 10 G, G's local SSP triggers the sending of a message by the
associated SCP over the Internet to G's phone page. This message causes G’s busy
indication to be set to indicate that G is busy; the message also starts a timer which
25 times ourt after a period X and causes the busy status indication to be reset. A cail
attempt 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 stams 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
30 busy stams indication is in its reset condition, the call attempt is allowed to proceed.
By: placing the busy status indication mechanism on G’s phone page, it is possible to

arrange for G to be able 10 easily change the value of X.



passed to B); of course, data and voice traffic in the reverse direction
woul-d al so need conbi ning at sone point for sending over the last. |leg
to A's termnal. 20 Rat her than A manually dialing B using a standard

t el ephone, another possibility is that user A's termnal is provided
with functlonallgﬁgenabling A to make a call" over the rEFGBbdI03esN hi s
termnal; tR%® tionality generally conprlses a hardware interface

70 (Figure 14) to a tel ephone I|ne and %hone driver software 71 for driving

t he 70..in res ut 0 icati ftware such
as the V‘Jébrﬂg'l"rdf\/é1 %"gva‘:f%“tsA f:“"csﬁﬁ""i‘P 'SS%WE%@Q #%ér'li\?a‘i‘f’o‘”@ﬁter t he
required N8 as B S ablide foregoing ﬁﬁ@@:z@nhywuﬁ%e&ﬁﬁre&ﬁe&%ﬁe&t he
nunber returned fromB' s phone p ?e and then pas I't 1nto A's phone

sof twar e. [fuRrsieality Pémeoﬁé&"%%ﬂnm Rybsystemn @ogldfhem'edema%paracéan SSP o8
sof tware 7%9&9@&5&@@@&1 ! el HBG! RNA ,;:&gagsgse%v@ciﬁ Bl be! ey d be
er na

possible fo hone page to retu program code for
aut omat i & albyyequipmhent rogxeBthanSSSPsmfubexammorbyAmem&{)ﬂ bowes dndep@ll i ahaviSShes to
proceed wth C@H ﬁgcerrent. As an alternative to placing a voice
call, if ASEPREDZIE- is equiped wit a suitable nodem and controlling
softvvare. A could, instead, elect to send a fax or data to B through the
PCTI GB96/ 03054 WO 97/ 3149 . )

43 - PST\WE} bpappregiated 3hah the Ry IptarmsiEris ¢ be ynderssoeshtecinkludd nohomys phone

b aci ng. o & Py ERgRcapet s ey Rt o A e S

pr obl eml raéaxtysmg scmﬂmseun@fsocmnomstoﬁthnse feneuresf such as tdage bt eeajedamdedli ne
where this | and A gains |nter ess La ab
SLI P/ PPP coft thé b Hiea! t&ﬁ%"\f‘éﬂ" CEPRFES 1 Ehem itpe Ié)fJégti’é"i"B‘ﬁﬂ%one

corres pondlsngum @qwg LR st 16 @nidmphss their evolved descendants.

The present invention can also be applied to telephéne systems other than just PSTNs,

15 for example 1o PLMNs and other mobile networks, and to private systems using
PABXs. In this latter case, a LAN or campus-wide computer nerwork serving generally
the same internal users as the PABX, will take the role of the Internet in the described
embodiments.

20 Furthermore, the present invention has application where amy switched

telecommunication system (for example, a broadband ATM system) requires service
control and a computer network can be used for the delivery of service resources to the
service control subsystem of the telecommunicarion system.



is busy, a nunber of possibilities exist. Thus if B has a phone page that

speci, fgk ' i on nunber, and B has registered this service
reso ﬁﬂ\}wumw lﬂ’m then the 10 diversion nunber should be
I ea

auto Ly tried *by the PSTN. However, if the diversion nunber
resource ha% qﬁggpeen registered with the PSTN, a busy sigtmtsasobés4ret ur ned
to A Wer&9% pl aced the call through a standard tel ephone, A nust ndw
deci de how to proceed and A may ¥ ect either to give up or to refer
again te B s phone page to IoWhe di versi on nunber and redi al
using this nunber. If A placed the al 15 <call using his term nal 53
then the latter can be programmed to detect thhe return of a busy

signal and then automatically |ook up B's diversion nunber and redial using
this L. ndrirthod gfacsessingcy faegghentity overs dommuni¢atignemstworke said msthiodgi ¢

downl oad : page and run on A's term nal. 20 If A
had to t:cﬁépkg{ygqﬁigélgpﬁpgrnet session in order to free up the tel ephone
line f®r.(a) - provding aSBONS-bpe diekibutetingatiinek dyseld StopingneecpABcesshqui res a
new I nternet sessjon to be: tarted (in f s i nconveni ence could

act, .1 hi
be avoi ded if 3514, Wi A SATRIRE 8&9?@*“““‘“&5@@5“&@@%%% at the
time the o i 0ifAlduasissiad S48 ighl bty [ AEh 5l Qomain nap Uty Aibhed 25
The service resousr ce accsglsgesd_on g% sﬁg%o_ne pe{ge upon B's tel ephone being
busy may, a ighpective Bwnbdrcstiag Gomovhitiei cambmdgrived by adiroeass inghudingnber . I n
particul ar, user._. ' f I .0 acl udi ng,
for exanple, é’%gm%gp%?s‘\%spg%ﬁ%@g%‘gm\@n&f&%&%ﬂgﬁ%ﬁﬁgﬁﬁ%%[%{' an
opt i onOpot ent i sald gomaintmame; Nng t he runni ng of appropriate 30 accessing

of t war e. . Anot her, possi bl e option woul d,. be for. A to | eave a call back
?ressage (@ Ag Sé’p?léiﬁﬁsaz%ﬂéﬁlﬁﬁ%éémmgdﬁ&ﬁa%veﬁaﬁ%‘dﬁggﬁt Wﬁg\r/\“ld%"gm(%tn?eon bei ng

chosen; related said domain name by said process including parsing at least a substantial
PCTI GB96103054 WD 97131490 i )
44 part of the number string into at least a part of a said domain name;

{c) - applying the domain name formed in step (b) to the DNS-type distributed

15 database system to retrieve the communication data held in the corresponding
said record; and

(d) - using the communication data retrieved in step (¢) in accessing said target

entity.

20 2. A method according to claim 1, wherein said communications network is a
telephone network and the target entity is a called party, said number string comprising
a dialed number and the retrieved communication data being a current telepﬁone
mumber for the target party.

25 3. A method according to claim 1, wherein said communications network is a
telephone network and the target entity is a called party, said number string comprising
a dialed number and the retrieved communication data being a URI indicative of the
location on a computer network of a current telephone number for the target party, said
URI being thereafter used to retrieve said curremt telephone number for use in

30 accessing said target party.



the conpleted formwould be posted back to server 51 and | ogged for B to
check ﬁmllg"mg :ﬂ ﬂmL 5 O course, it may arise that user A w shes
to accegsuRisy A to find out, for exanple, B s current roam ng
mrber, but user does not know the URI of B's Wb site and only has
B's Webtel QuydRLeeA could just call B through the PSTN i nPelvGB6/03054 'cas;e
the translation of B's Wbtel nunber to roam ng nunber woul d be :
automatical ly ef fected (assum ng Bis still regi stered for this

service) ;- however.,. A ma ot wish tp 1 call..B straight awa ut just
not e hi)s c{}r\;\gnf“epﬁgn?ﬁérﬁ%ﬁ%ﬁamnﬂofvgﬁ’?“i 834 fomuRications “E’X‘{PSEéﬁ]“J t he
Veebt el - t 0- ddpipadSiReiarki 200 thediatRBenitity W PktSduitcs RES hbiaef a 2bReforiRE MY

made accessible on the Internet at a known address (for_exanple, at a known
Vb si @mYhat nekwprk; fRid NAMRRTIFREROMRSISING % tslephone Symbps Or WEfasget BATPassi ng

B S Vbt el iR Ghirieved cdiufiyRRRE BBISIMIhe Wikl of AR relfutletipned 10 A who
can then use it 10 access s phone 15 “page. i's process can, of course be
made aubomatic fromthe point when A sends B's Webt el nunber to the
associ ati op-table \\b site. . I nternet/PSTN CaJl Interface 20 n
Lhe Fi gur eoeL A Tedipd SPEPrIRE 0 Sl s WHETGHR S SRISRA deFi s SRt ephad o

t el ephone pumberl 6t £idr&CpANeR it hasEd bhRAGhid Rl Wrply Beisg t ne
differed from standard by being integrated into A”s conputer term nal
53. Fi gur elclophong pypbestfpfthat BFge R_THN where A, after being supplied
with B's current roam ng nunber as in the Figure 14 case, calls B via
a route that starts out over the Internet and then passes through a user
net wor K0256. i meatiicicascagiinghtoociaime] ,PElidtein| the afsingeof8Aidi & least arsgbstantial convert

bet ween | SDN-type t el.ephone .si gnal | i on [ he. PSTN and, correspondi ng
signal | i ngpﬁfhaf/g‘ﬂ? PB’REBFCSEW%P@&O at lca.sgﬁé’f’%fggtsﬁ'g ‘*"Fﬂa@r??é'?e joxolves fiy s; in
addi tion, sdid eisAGRalPRrionnRY i8bdl sopPhents Aodrding 6 Mdlvision sched® @lctdatneddt O tr unk

60 and vice versa. . 30 Thus, upon Ainitiating a call to B. Internet
phone sof t H4ABMBY FHIE-s terni nal sends call initiation signalling
over the Internet to interface 80, the address of which is al ready

known to A's termnal. At interface 80, the signalling is converted into
| SDN- 15 7. A method according to claim 1, wherein said number string is an international

telephone number, the parsing of this number involving forming a label segment of the
country code component of the international telephone number and forming further
label segments from at least a substantial portion of the remainder of the international

telephone number according to a division scheme the same for all such numbers.
20 ,
8. A method according to claim 1, wherein said number string is an international
telephone number, the parsing of this number involving forming a label segment of the
country code component of the international telephone number and forming further
label segments from at least a substantial portion of the remainder of the international
25 telephone number according to a division scheme that is dependent on the identity of

said country code component.

9. A method according to claim 1, wherein said DNS-type distributed database system

is adapted to handle 2 set of domain names that make up a name space herein-referred
30 1o as the "teiname space”, the root of the telname space being the root of the overall
. name space handled by the DNS-type distributed database system.



G@M@qwmmmm | 5 iy

signal ling and pdsstéd to SSP 41. Call set up then proceeds in the normal

way and return signalling is transferred back through interface 80,
over the Inp eJ?’E{?O to the software 81 in- A s term nal pcBss/s0ddt War e
passes cal 4 progress information to the WAV browser 73 for '

di splay to A Uponthe cal | becomngiﬁstabllshed Acan5 talk to B

t hr ough t e _an Qi c s, f t d| sed. in,phone

har dwar ehi‘ls E %E?Cg@gcqg “§ﬁ8°¥ N’ ngﬁ”f”eaa’ﬁi rérgg'ﬂ?"ep ‘a"g’b@“@gﬁ ware 81
to traver@etehhg digtien@etover theilﬁex*nelt erface 80 (see arrow 84); voice traffic
fromB foll ows the reverse path. I N services can be provided to this
call by SCP in response to a service request from 10 an SSP 41 Thus i f
B S Proney s Rufnof iedisind bR £ Sflelell o8| INEINR! Hsitn3H: on
receiving a service re Wi ccess S approp one page for call
di ver sbonsystem isgrovidet by thecD N § of e IntesicDandnis aapted mfhaﬁBE’aékét ofdonmdin set to

t1at t b b t
| noi cat | RS el FRREH 5 AR are, AR (HERE R b A CGmglsepio 8]y (o

manner al fe@aehé ﬁg@@u@gq sobddmdiebeemest o Figure 14. 15 In fact,
interface 80 can be provided with functionality simlar to an SSP to set
trigger conditions and generate a service request to SCP 43 on these

condi ti ong, bej P I ?&@ﬁ Figure
16 |IIust?2at eé”rge@ rt%&rgg?rtgncgl%ur?erll %vﬁgrﬁ% %H%ﬁ%%g ?é r?‘gcel Vi ng
B's 10 numbestnd dermeingmaspdse formism suhqlcsnmnse;hcalonhur Mtupiat tof theaDINSs et - up
gateway 90 is provided that interfaces both with the Internet 50 and
with an SSP 41. Conveniently, gateway 90 can be co-located with SCP 43

(though th3.s Asme@bdesssmingalo) claienl \Waréi) shidSDNSQype distributed database
system is provided by the DNS of the Internet and is adapted to handle a set of domain
names that make up a name space herein referred to as the "telname space”, the

15 telname space being divided between a plurality of subdomains of the DNS.

14. A method according to claim 13, wherein said number strings are telephone
mumbers and the telname space is provided by respective subdomains in at least some
of the country domains of the DNS.

20

15. A method acco;ding to any one of claims 11 to 14, wherein a predetermined part
of said number string is used to look up a domain name tail that is then added to the
domain name part derived by said parsing of at least a substantial portion of the
ourmber string.

16. A method according to claim 15, wherein said number string is an international

telephone number the country code component of which constitutes said predetermined
part used to look up said domain name tail.

30



Y

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

t el ephones. 25 Thus, upon A wishing to call B. a third-parry call
setup request is sent fromA's term nal over the Internet to the
gateway 90 (see arrow 91). This setup request includes mg{ﬁj,ephone
nunber and B's current roam ng nunber. Gateway 90 first a‘fqré%)ts to N
setup the WY A s tel ephone (which should generally succeed) and
thereafter to set 30 up the call tﬂ?j dentified tel ephone. Once the call
is setup, A and B conmuni cate t ndard manner across the PSTN.

...... - .. - a-WS. .... WO 97/ 31490
PCT ( GB96/ 03054 46 contrbL B' S
phone had been busy, then any of the previously described scenarios y
ensue. Gat eway 90 so be arrange ke service requests$ to
SCP 43 repefy____ g gpt el. DNERALIL L | LYdoNTROLpel. ngsmadid.s F4-4d. [hus,
gat eway 90 jm qht e set_ 101 S...up.the b Scohdition on.B.d telle ne

and i nijcpeie a service rquﬁgst to SCP 43 fo ¥p diversion :
However} pagsing the busy}irdi ¥ A™s termnal via ggat eway 90
“4ds prefér[ed because of the fllxibil 14 it gives W regarding fdriher
action.,o’ i As already:geperally discussed 1q relation to Figureols,
a. conpl I catii R#teas he@ork f : B on)\yealQ . has Ngmc%(net’zaacess nemsore SLI P/ PPP
connection iover an ordinary, non-1SDNs PSTN i ne sinte, inithis case,
A's telephdne line is already tied up~w th maki ng’|nternet access when
gateway 90 seeks to set up a call to A s tel ephone. The sol utions discussed
in respect of Figure 14 (ter on I nternet session; multiplexing

voi ce and | nternet data on s %onone line) can al so be used here,
An al ternative approach both for(PRIORA

@__ SLEE
- SCP i

|
1 >
22
¥ 17 — \ SLP
l
SERVICE |
CONTROL 1 -
SUBSYSTEM | 20
| 18, 2
‘ : 23, ' _@
- ADJ. |
CONTROL
_ /\‘16' ’
: - --- psonsic] CONTR CONTROL— CONTROL {sN 5161~~~
~-1CPE} “CPE
SP ' sSSP sSSP
P
D/ . . 25—~ } : \.10
W i access i . o i AccESS
NETWORK .: INTER-EXCHANGE NETWORK : NETWORK
11 : 13 11
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15-~Figure 14 and for Figure 16 scenarios is possible if user A s term nal

can handl e a voi ce call as digitised voice passed over the Internet.
In this case, the voice call can be placed through an interface 80 of
the Figure 15 form and the voice traffic and the | nt er net

communi cat i ORyyb#di4dghe B' s phone page and/ or gateway 90 are i ed
in Internet packets passed over the SLIPIPPP connection to/ Freg}n(%%&&?“y

termnal 53 but 20 as logically dlstl / f ljows passed to separate
applications running on termnal :?:1 It may be noted that the third
party call setup request made by A's term nal to gateway 90 could
equal |y have been nmade by service logic held in B's phone page and executed
by server 51 (such an arrangenent woul d, of course, require A s tel ephone
nunber to 25 be passed to B's phone-page service logic and this eould be
arranged to occur either automatically or through a formpresented to
user A at termnal A and then posted back to server 51). It may
al so be noted that the interface 80 of Figure 15 and the gateway 90 of
Figure 30 16 provide exanples of service requests being passed to the

T

sm ce control subsystem by entities other than SSPs 41.

PCTI GB96/ f 3 WD 97131490

47 WAV based " Fr eePhone’ Q nunber) Se+\ ces It is possible to
i npl enent a " FreePhone” "800 unuber” type of Sewyice using a

conbi natASOERD the and the PSTN. will be seen™romthe follow ng

descri ptaSmund 4 service with relgrence to Figure aq%%%r]}l
|mlemN¢§Eo S not nemessarily rely either on transf o
char ges cal ling (. cail ed party(@yukn the use a HREED|
"800" nunber, ¥wo characteristifs of NODE

hp.com
Q) () ac.uk

hpl.hp.com ()
(O newcastle.ac_uk

RESOLVER

"Xy.newcastle.ac.uk”

FIG. 3.

(PRIOR ART)



- standard "Freephone" schenes. The WWPSTN i npl enentations do, however
possess the nore general characteristic of placing an enquiring party and
the party to whom the enquiry is directed, in tel ephone contact atthe
expense of the latter party. 10 In the Figure 17 arrangenent a user D
such as a | amgeowbpart tent store has a website on a serﬁgg for the
sake ofr sinplicity, it will be assuned that the server is u

control of user D who has direct conptge cess to the server over Ilne
125. .D's Website may, for exanpl e c/114 n many catal ogue-Ilike Wb
pages illustrating goods 15 offered for sale by D. In addition, D has a
freephone page 124 for handling enquiries pl aced on a freephone basis;
the URL of this page is associated with a "freephone” gr aphi cal button
122 pl aced on each of the Wbsize s ggue pages Suppose user A at
termnal 53 is browsing D's W\ebgjrq Bk ng t he catal ogue pages 20
(arrow 121). If A sees an item of tistm ebt amr-i-s¥es to make an enquiry to
D about. this item then A ca Va term nal 53 the graphical
freephone button 122 associatid W I tFh talogue page concer ned.

This activation causes code enbeddgdﬂﬂﬂﬁf |r1tE¥£;E§§ %?ue page currently

L3

| oaded in A's termngy to pronpt tAc pser to e t el ephone
nunber and, optlonally t hei T2 after—whi-ch_an HTP request is sent to
25 D's freephone page Using the P% met Ro88 and enctesing the entered dam
(arrow 123)~ D s freephone page o

rec i regquest executes
service logic/to enter a new enqas r R@p@%s nanme™and t el ephone
nunber) in ag enq mai nt|iMRed, i N RATURRE cow r ol
system 126. Akn th!&rggwg}éﬁpl e, %%&Lﬁ::g:ﬁr mﬁsﬁ%ﬁblw%yste IS
connected to Yhe server 51 via line e GPRegEssiNat er net}; 30
however, it wodhd al so be possible to hass-, SN IR Ecate with the
enquiry cont™al_ system through the Internet qnd, \y ndeed, thi¥s may be

t he nost practi cal ar r angenent whef&Sogmes-umebsN e & on _aa”l SP server
rat her than on a servér contrekled 0 (490

PCTI GWbl OBOCA4 - , _
"DIALUP 1P~ | 23 { I
SERVICE | .=
PROVIDER :

K

e e F.G. 4
(PRIOR ART)

http Iwww, hp com/Products htim

-“ —— .

SCHEME HOST LOCAT!ON ABSOLUTE PATH

FIG. 5
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48 by D. In fact, the code run in A's termi nal upon activation of the

freephone graphi cal button 122 could be arranged to directly forward
the enquiry request to the enquiry control system over the |Internet
rat her than passing it back through the server 51. 5 The enquiry contro
system 126 ogNquiries passed to it to-ensure that theymesssnsoss deaf t
with in an or ered nanner The system 126 on receiving a new enquiry -t
pref-erably estimates approxi matel y, ho ong it will be before the enquiry
is dealt wth, this estimatio based on the number of currently
gueued enquiries and the average tinme taken to handle an enquiry. This
estimation of waiting Tine is passed back 10 via server 51 to user Ain
the response to the POST request nessage. The enquiry control system
126 | ooks after the distribwmti on of enquiries to a nunber of agents
each of which is equi pped Wfk\ telephonqxﬁo and a display 129. A's
enquiry will be dealt wt nas it Qggches the head of the queue 127
and there is 15 an agent j{det d 43 avait@ble to handle the enquiry
(thus, for exanple, the sjiste Yy \ afranged to detect when an
agent's tel ephone goes on hooO frett se conditions are net, a
di stribution and setup control} uniif 1 akee A's enquiry and displays A's
nane and tel ephone nunber on tihe d 129 0of .t he avail abl e agent (for
clarity, herein referenced as_age —. ser D keeps a dat abase on
D s past custoners or 20 _credit/Yatiyng dgia. {ffigé@n unit 128 will al so | ook
for and display any such {further} | &3 1i nfqlmafjt known about A At the
sanme tine, unit 128 nakegd & thir par Z) p request (arrow 130)
over the Internet to gatgway for a. ¢all to be set up
bet ween the tel ephone of |the ilab bhtoD| and the tel ephone of user
A, both t el ephones teing entif Lheir [espective nunbers. |f
both D and A pick up thg_25 |callf [ tﬁ&ﬁ proceeds, the cost of
the call being paid for by®D fs it Eﬁ i cnﬁlglnated the call over
the PSTN. If, for whatever ason,! tha. r: mm§<|nconplete (for
exanpl e, unanswered by A f 1% edetg {Anmeout period, then unit 128
can be arranged to auto icallysp n fot he next enquiry & the
head of the queue 127. 30 woul d, our $e, be possible to di spense

‘ t hrough gat eway 90_mnd

wi th having the unit 128 requ

gipher have the agent D di al unber panually or have uni 26
initiate auto-dialling for lrc_)[))',-— hone (%ent D having, for exarﬁ-e, a
S W
¥ Pz- o
[ = — F %
= W
|| 88 ) 34
© > Zd
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49 conputer-integrated tel ephone
The advant ageof t hese approaches
used wit hout adaption and w t hout

i npl enent i ng woe7. Y4y based freephone
to Figures 11 and 13, a conplication
only has Internet access via a SLI

| SDN, PSTN |ine since,
wi t h maki ng I nt ernet access when
t el ephone. The sol uti ons di sc
al so be used here (termnation of

inthis casgsz'ia

YIRBGHEESALE
and Internet data on sane tel ephope "PT'HEO%nd p

simlar to that of A's in Figure 14).
is that the existing PSTN coul d be

any service installation, in

service.- 5 As discug%%hﬁﬂh) | atian

arises in placing a call to i f A
nnection over an ordinary, non-

el ephone line is already tied up
Dtries to set up a call to A's
ect of Figures 11 and 13 can
%§§sion; mul ti pl exi ng voi ce
|'aci ng the call over

user

the Internet to As termnal). W respect—to the solution based on

term nation of the |Internet sessi pnpecdgehcdeerim nati on could be del ayed
until A's enquiry was about o essiealt pi#81 however, to do this, it
woul d be necessary to provide —feedback—fromthe control system 126
over the Internet to A's term nal 535%9"}‘\0 15 associate this feedback
with code for bringing about Internehsﬁél_sfow-t-wzﬁ nation. One way to

é—r esponse

achi eve this would be to have th

pssage sent by server 51 in

- R .
reply to the original POST rleRs@miaressfge from A include a
correl ati on code; any subsequeantrbe agk fgzom system 126 passed to A
woul d al so include this code (serueitssessiov having al so passed the code to
control system 126) thereby all owg : mnal to 20 correctly identify
this feedback. In fact, the sanme|nec °€§Fﬁ°qo,ul164be used to provide. _
user A with updates on how nmuch [ongesadager A is likely to be waiting to be
cal | ed back, this nmechanis el ngrgsante i ndependently of whet her or
not there was a conflict pr blNg?ﬁTPQ,lE)Nugg_?BSA s tel ephone |ine.
FROM RECORD
I
SEND URL
INFORMATION AND {— 1086
CORRELATION 1D
|
Osummnsn
N THIS SERVICE | —
SESSION 107
- REPLY OR
REPLY TIMEOUT TIMEQUT
109 GET DESTINATION 108 3
~-~}Nb & CORRELATN ID GET DEFALLT |
FROM REPLY PESTINATN Nb FROM,
I CUSTOMER Recorp| 1 14
110-__ | BULD naPTCAP '
10-- RESPONSE TO Ssp BUILD INAP/TCAP
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25 \Were user A only has a telephone 40 and no termnal 53, it is still

possible.to utilise the basic structure of Figure 17 to provide a
freephone service for user A w thout resorting to the conplexity of
call charge transfer. Mire particularly, A wuld dial a speci al .nunber

for user D's freephone service (typically an 800 nunber), BGHG MGI0SEp |
41 woul d r eWOGHBYR® t hi s special nunber in standard manner and nake a
‘service request 30 to SCP 43 i ncl ud&gnb@h this special nunber and A's
nunber. SCP 43 woul d t hen ascer s freephone-page URL by doing a

nuunber-to-URL translation and access D s freephone page using a
POST- met hod HTTP request simlar to request 123. Once

PCl ) GB96103054 WD 97131490 : ,

50 this reques D s freephone

page 124, the | giyte jsking it to play
an announcenent such-as ! ohe—eHT s-beéen registered;

pl ease hang up and you will be contaoted shortly'. Th;s announcenent
could be played to ATy an TP 1 n standard nmanner. A S would then hang up
and be ready to receive a call REBODUORCE CODE‘Slgnlflcant advant age of the

above freephone schenes using WWV is that user Ei@ r §ni ng up
charges for use of the PSTN during periods when an enfuitry”’rs enqueued,
waiting to be handled. 10 Vari ants Many variants are, of course,
possi ble to the above-descri bed arrangenents and a nunber of these
variants arc descri bed bel ow.
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15 Distributed Processing Environment. As is illustrated in Figure 18, the
SCP 43 may* access the HIP servers 51 through a distributed processing
envi ronnment, DPE 98, at least logically separate fromthe Internet.
Preferably in this case the servers 51 are controll ed by PSTN
operators andyg@bfsiebg!s restricted in nunber. - 20 Service RREAtHIERSHsHN
DNS- Type Servers. In the foregoi ng exanples, the service resource £
itenms have been been pl aced on serveririmlc nnected to the Internet and a
desired sefvice resource has then bee c ed over the Internet by the
service control subsystem of the PSTN, and/or by Internet users,

t hrough the use of an URI derived froma resource code that identifies
the the desired service resource item In a 25 preferred arrangenent for
deriving the URI froma resource code in the form of a t el ephone
nunber, all or part of the tel ephone nunber concerned was parsed into
domai n nane form and then resol ved i nt g-af—&Rl—usi-ng.a DNS-type di stri buted
dat abase systemthat, indeed, could beli grated intojthe DNS itself (see
Fi gures 11 and 12, and rel ated descﬂ%%t ‘UIOE COBE f ct— 54t woul d be
possible to place service resource 30 btems.direct|y in Registration
Records held by a DNS-type distributed databaseufyﬁﬁﬁgl So tat instead
of the parsed tel ephone nunber being resolved 0 a "EWNB-ch is then

used to access the required resource, the parse¢d tel ephone nunber is
directly resol ved

PCTI GB¥%3304 WD 9' 713149G )
51 to the required service resourde i t BMSEMR nec anifﬂﬁenployed in
this process is  exactly as already eEMARHAMEr 1 psol Vg a parsed

t el ephone nunber

R, Theg DNS-Typejdrstr+Dut ed dat abase system
used for this

WE one accessi bl e
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'3. URI HOST COMPONENT URI HOST COM
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L 4 /
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over the Internet or the DNS itself so as to provide access to the service
resource itens S for Internet users as well as for the service control
subsystem of the PSTN (in the sane manner as descri bed above with
reference to Figure 18, the DNS-type servers hol ding t he service
resource itenwoRmyiabge accessible to the service control sub .
network other than the Internet). Wiilst the placing of service resource .
items in RRs hel d on DNS-type servers may not be suitable for
all'types of service resource itens, Q% 'Lg}s suitable for itens such as

t el ephone nunbers that do not change fr ly. Thus, a suitable
usage is to provide nunber portability; in this case, a dialled personal
nunber triggers a loolup in the PNS-type systemw th all or part of the
personal nunber being firgt parsed and then applied to the DNS type
systemto return a current Lz unber for call routing Al dialled
nunbers coul d be treated as gEFED nunbers or sinply a subset of such

nunbers, this subset conprif“ ABgbers that axe rgz !E} ntifiable
F. & 7%, | ocal |ookup (, SSP‘LZR
" i

as personal nunbers by, fg

presence of a predeterm Jigit string. The general concept of
parsing a t el ephoné- 2z gAm | ar nunber) in whole or in part to
forma domain name for resolutlon in a DNS-type distributed database
system can be used for the retrieval of 20 other itens of information

besi des URI's and service resource itens. Feedback Mechanisnms. In

di scussi ng the WNWV¥based freeghgpe arrangenent of Figure 17, it was
menti oned that user A could befSupplied with feedback on the Ilkely

| ength of waiting tinme before/ANwul d be called back. This is one exanple
of using 25 the Internet to/prowde a feedback path for a potential or
actual tel ephone user. Another ﬁ§anple was provided in relation to
Figure 16 where the progr setup was reported back by the
call setup gateway to us A's termvyal. In fact, generally where a
user i s known to be usi ' ctively on the Internet the
opportunity arises uber mnth f eedback on the progress
of call setup through/the tel ephone 30 Rystem r to,dothis, it is
of course necessary Ao ensubdShat the fedback cf:'?gf d to the

appropriate applicgtion m@wmgggae@ term nglte and this mnll generally
require the appligation to have made ap riate linking information

avai |l abl e. As /&/

/’ teiname

7 s
2 ///////// ,

name space




WD 97131490
PCTI G396/ 03054

setup progress information,
during a call

i
In the described arrangnrens,

concerned primarily with
di fferent application,

exanpl e
server can be
vi deos that c

itens
in a sonewhat

to hold data t@@t coul & be
response to a user-lnlﬁ'ated t el ephone request and 10

d on
out put to user A

52 as call
ot her infonnation can al so be fedback for
hol di ng period. Thus, for exanple, a special

the Internet holding nultinedi |i or .even
during a call holdﬁﬁﬁcﬁgﬁpgﬁ. *
51 have hel d service resource
etup control. It may be noted that
I nternet servers could be arranged

accessed fromthe tel ephone systemin
returned to that

t he

9/14

t el ephone use L.service woul d be provided, r gxanple, in-

response to hn 5 trlg;Jrlng a service request a&partlcular t el ephone
nunber b @ i NBuk | {t he service request @To n SCP to cause an
intelli‘'gent Jp inpke”f’&lg D access a particul n net server (not
necessarily ja ‘P Sery¢r) and retrieve the meq red data for return
to the calli p intelligent peripheral y include a 15

One further fe@
relation to segv
t el ephone user &G
through to G st
m nutes, X beiﬁg
phone page on &

ternlnatlon X

phone page. Thig
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cal |
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arrange for Gto be able to easily change the value of X
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53 More Ceneral Variants. Whilst the service control subsystem of the
PSTN has been enbodied as an SCP in the foregoing exanples, it will be
appreci ated functionality of the service contrgqy d4em
coul d be prOV|deg as part of an SSP_or I n an associ ated adj unct. T
Furthernore, the triggering of semﬁ“r&quests can be effected 5 by

equi pnment ot her than SSPs, for exanpl'e by intercept boxes inserted in the

SS7
"Internet"

signalling | i nks.
I S to=be undesstood to include not only

It will be ap

preciated that the term
the current

speci fication of the TCﬁFIP protocols used for the Internet and the current

10 addressing

needed to deal 24
WAV and t he I—FI'T&&(
t heir ®vol ved
to tel ephone s

ot her nobi | e netw
| atter case, a LAN
t he same interna

t he descri bed

application where anyx

A Is browsing the Web

J———

66
67

“GET" URL(B PHONE PAGE (CURRENT ROAMING NUMBER))

]

ey

53

| so evol utions of th
sochr onous nedi a. Fur
shoul d equallyvb

The present i

f e ures such as may be

o references to the

eggtood t o enconpass :
tidh can al so be applied

n

| t han just PSTNs, 15__Ad exanple to PLMNs and
andl to private systens & PABXs. In this
-W de conputer net®® rving generally
PABX. wil | o role of the Internet in
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t el econmuni cati on system (for exanple, a broadband ATM system) requires
* control and a conputer network can be used for the delivery of

service
service resources to the service control subsystem of the
t el ecommuni cati on system
PCT/ GB96/ 030 WD 97/ 31490 -
490 PCT/GB96/03054
o s CLAI VB 1. A nmethod of * .

54
accessing a target entity over a caﬁ"r‘lfl1o4l ons network, said nethod
conprising-the steps of: 5 (a) - providing a DNS-type distributed

dat abase system storing records each associated with a
correspondi ng donﬁl n name%’and hol di ng communi cati on data for use
in accessing said‘target entity, each said domain narre eing related to
a respective nufber sErag. fromwhich it can be - by a process
i ncl udi ng o 5 papsi pp at | east a substgnt oﬁsl on of the nunber
string into at | é&a améé‘s*t of 10 sai d<do ; (b) -
suppl yi'ng a sai dan er &y ng indicative of a said t et entity and
formng the w rey pted said domai n nane sai d process including
parsing at |eastT a sgpsgamt al part Q he nunber string into
at least a part of a d i n nane; (c).B _[%I yi ng the donmai n nane
formed in step (b) tp S-Y\\ype distribut d_sz dat abase system
to retrieve the cormpnjfath on dyta held in t e ® pondi ng
said record; and d) } using the comupi cati ata retrieved in step
(c) in accessing sai ar get
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A method according to claim 1, wherein said commnications network

20 2., ]
is a t el ephone network and the target entity is a called party, said
a dial ed nunber and the retrieved

nunber string conprising
comuni cation data being a current tel ephone nunber for the target

party. 25 o 9e7A14dgt hod according to claim- 1, wherein sai -
ne network and the tg?ﬁﬁpﬁéﬁfﬁ“ty S

communi cations network is a
a called party, said nunber stri ngacﬁ%%4ng a di al ed nunber and the -
i ndi cative of the | ocation on
sai d

retrieved comuni cati on data being a UR
network of a current telephone nunber for the target party,

a conput er
URI bei ng thereahber used@to retrieve said current tel ephone number for use
in 30 accessing said tarfget party. . @

PCT/ GB96/ 03054 AO-EZ7131490
55 4. Arreth_oE ing to claim1, whgr
network is a ; et work and the target

held at a corrd on that network,

conprising a te
conmuni cation o
according to claim4
nunber of a target
per sonal t el ephd
according to claim

conmmuni cati ons
tgpis a resource item

sal d Dunber string
and the retrieved

e URI of said resourceliftem 5. A net hod

PR said resource itemm|q4 & current tel ephone
i “nunber string being a

10 6. A nethod
| east a substanti al

part of said nunber | east sai d domai n nane
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sai d substantial portion into | abel segnents according to a division schene
the sane for all nunber strings. 15 7. A nethod according to claim
1, wherein said nunber string is an international - tel ephone nunber,

t he parsing of this nunber involving formng a | abel segnent of the
t el ephone nunber and form ng

country code ‘g ,?pg'ht of the inter natr onal )
further Segnents froma t a substantial por tYOHCBIMBeE |
ne nurrber according to a '

remai nder of the international
di vi si on schenme the sane for all such nunbers 8. A net hod

according to claim1, wherein s augber stri ng is an international
t el ephone nunber, the parsi ng, o his nunbey involving formng a | abel
segnent of the countgy code canpppen of i rnational telephone
nunber and form Yy further “agel | 281 rom@ds | east a substanti al
portion of the ‘of the iInBef '@tg a t el ephone nunber
according to aldi visfom rlhe‘rgr\'le t hag r-sgcg)g.uﬁz} T ’,e r:de nghty of
sai d country c ,mcoggqpattsr 54{%09\ gtq_clalml
wherei n sai d tagpet @ S Hbutied Fak Hhadp |sPst em |s ad@pted to handl e
a set of domai sefhat | makd up¥al rﬁrﬁa $paq her ref erefd 30 to as
the "tel name space’ —the—tpot ¢f ThHe yerpame s the oot of the
overal | nane se handl ed”.Dy =N type | tcr>| but ed dat abase
system 9M31490 ©
PCT/ GB96/ 03054 = 56 10. A
nmet hod according to}clgaim9, e/ein said DNS- di stributed dat abase
systemis distributpdjover th:?t nt er net .
X-)
< o
o 0 g
o b
"
=
% 8
! 8
] % | - > -
st 5 s
) LU [ N
hy HYR -
2l = 14 °© _|EZ
- w _ Z W !‘-
£l 8 Ll 86 ) .
el z o ut % 0o CD
81w = O Oa
<| & & L
=1 73
5 -
{ & N N
4
Q.
78]
w
8|s
<
j=%
‘ = [
Q L(«]
5] -

[

40
R
User A




11. A,method according to claim1, wherein said DNS-type distributed
dat abase 5 systemis provided by the DNS of the Internet and is adapted to

handl e a set of domain nanes that nake up a nanme space herein referred
t el name space being a subdomai n of the

to as the "tel name space", the

DNS. 13vo Aesméohod according to claim1l, wherein SaidéQHﬂBﬁ%mﬁ; lngs

are tel ephone 10 nunbers and.thell%%yauﬁ%:pace forms a subdonmarnin the .

domain .itu.int. of the DNS . thod according to claim1l

wherein said DNS-type distributed database systemis provided by the

DNS of the Internet and is adapted to handle a set of domain nanes t hat
the 15

make up a nane space herein referred to as the "tel nane space",
t el nane space being divided Between a plurality of subdomains of the DNS
14.. A net hod according to cl atypyss, whereip gaid nunber strings are
t el ephone nunbers and (& name spagé€ is provided by respective
subdomains in at |east so f @he cod@ry domains of the DNS. 20

Q

15. A method according to iﬁi'hll to 14, wherein a
predet er mi ned part of sai'd foen{igRli ng is used to | ook up a domain

nane tail that is then added t domed N name part derived by said

parsing of at |least a substaafi nunber string. 25

16. A met hod according to cl&i nunber string is an
i nternational t el ephprre—frés ode conponent of which

constitutes said predeter | ook up said domai n name
tail. 30
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used to retricve the corresponding communication data from the
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then used in accessing the target entity. In one embodiment, the
communications network is a telephone network and the target
entity is a called party; in this case, the number string comprises
a dialed pumber and the retrieved commmication data is a URY
indicative of the location on the Internet of a cument telephone
number for the target party, the URI onee retrieved being used
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