1 METHOD OF ACCESSI NG A TARGET ENTITY OVER A COMMUNI CATI ONS NETWORK 5
Field of the Invention The present invention relates to a nethod of
accessing a target entity over a conmunications network. The present
invention finds particular application to the provision of IN (Intelligent
Net work) services in a switched tel eco ni cations system 10 As used
herein, the term VMETHOD €, mbﬁ t4 ' ans_a system
conprising a bearer netwoRFvéteh SWtc gﬁ?@@@ﬁﬁ pOXEé% er channel
through the network. The tEOMMINICATIONS wag)]iﬁation systenf is to be
taken to include not only the existing public and private tel ephone
systens (whet her using anal ogue phones 15 or | SDN-based), but al so
br oadband (ATM and.other sw tch-based bearer networks that are currently
being i npl enented or may enmerge in the future. For convenience, the term
"swi tcled tel ecomunication systFeld oBtHEOIRehifgs Sshortened herein to
tel ecommupicati on system 20 Reference t0 a 'ﬁ:ﬁc " in the context of a
switched t'éfePURlniRYEFIGR Bjaleeripi s mothod ofirdesssingodl @sgereaticfJoder a
conmuni catyg channel . set .up across the bearer network,
whi | st reF‘é‘?‘g‘n‘f{E‘éﬁ*Pg?c‘%f‘Pg‘?%t tup, PHarii VSR fids tReRECSMN applisation e the aken
to mean t peovisionestSEN (telRdrit "Ne bt N t gkj down .a bearer
channel through the beg er %etmrlbk*&ker%gﬁégackpgswg%ﬁea }ﬁpeg%’é%‘m@am&ﬂd
"call  255%K ting" are to be simlarly interpreted. The term
"conmypi cati on systent when used herein should be understood as having a
br oader neaning than switched tel ecommuni cation system and is intended to
i ncl ude Aat agpdabreteas e theC esF M b e ¥kl € each, dat a packet is
i ndependent |y rout egﬁ 30 thr ougﬁﬁgﬂégez[ﬁ%r ne1?1\1/\1§$}k°’\/\/is¥ﬁﬁ%t PeANSoH FY§tem
pr edet er n?%éﬂﬂéaraé}eammneor.k with-switches fdr seftinglup béair‘er“cﬂa.fiﬁel'thlldulgh“iﬁé -
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dek®brk. Thk term Lwntched te ecornmunication system" is to be taken to include 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 down a bearer
channel through the bearer network. Terms such as "call processing” and "call

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 systein, and is intended to include
datagram-based communication systems where each data packet is independently routed

30 through a bearer network without following a predetermined bearer channel.
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*@00002* 2 Background of the Invention Tel ecommunicati on conpani es running
PSTNs (Public Switched Tel ephone Networks) and PLMNs (Public Land Mobile
Net works) are in the business of providing conmunication services and in
doing so are providing increasing built-yn intelligence 5 in the form of
"IN services" such as 800 nunber servic and call forwarding. In

contrast; the Wirld Wde Wb Mi@i@expl osive growmh in
recent ti_IFrgias, i s an exanpl e & 08| obal network providing
conpl ex ikfienommunicatser comemmies MA@ o tPETNG - dhak he | arge

conmuni ca%ng%li ies and that of the h%ﬂ’?? Sﬁv)}"é'ﬁ??,e}eﬁ&%&%w)it
WAV i nf or FET § 1 (Guelic gland;Mabije Networksinarendnamd BaGHese! 8 Srbidi
encroach QBninhéilR iggrﬁ[:gsv%é)&lslé occupi ed by the others; thus'te egﬁony
servi ces oTyiiCetign servites, and i doipgyip are Profidingsincreasiog rbnileds inteNigendehe

publ i c Sconmihé¢ ot @f 1IN E&Sides/'C sidtE as BOD ﬂlrﬁﬁ Nfe L AYENLL ON, Pr OpOSes
technol ogi es for a nore synergetic ?sel ations ‘:quéel%'ﬁ\%éﬂ& 3l fopuardingadin

wor | ds t h&RNEast they Worldy Wade iWely €W WRG), iwhiok ¢as séen BAFA6§vE %?0\?&?%9&% .

i nventi onggida cQn X%’S&S’? re\éj’,ew in&iI first be given of each o ese o
wor | ds. Tel ephone RIs QF 131 |Infespstihaseds globalTmervRnki ora¥idibe  dh@pfeasi C
servi ce pinfetrAstbrdseraicES M i ] Tel ephone  Network) is the

i nterconnection of two tel eﬁﬁgﬁgﬁ{?ﬁﬁmg’?‘%eeﬁg%&*aﬁuawa@mum@mm

bet ween t Ht1af| tishbigsly) dunmhdimgnﬁe@spkﬁaww%fddi}ahghe‘g}mg gtérrber i nput
at thgg cg(lnh'gmb rt% tﬁlx ephone. Figure 1 is a sinplified repr eHBERASY on of
a PSTN provi ti ng 28%% F8H? R1ans,19; encroach omthe domain prevddusife oc@Uied H9Sthe

equi pnent otheRE thukQele ; | ogu ones, but al sdo nore
recently | SDN term ngllqlgy %?‘éé%%ﬂﬁg%%%ﬁﬁngﬁﬁ‘emqmmn Rervices o

sWi t chi ngOYf3i the PublpsompuriiteeiofRafridnicaire) nodes in an inter- exchange
network 13 made up of interconnecting trunks 14 and SPs that are controlled
by control entities 15 in the SPs. The control effected by the control

entities Iﬁe'&ségig@g,ﬂb'p?{) | éﬁlﬁi i nputs received fromthe CPEs
and ot her SPg, and | nvom/_)e s%%}e?h%gﬁ SP%EE Wgwﬁéﬁgeﬁﬁdeléﬂl@ﬁmwwcm
provi & tthesedewi weddptmnds cutemtieénieigd@ 8Ad in order to place the present invention

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

te

Telephone Networks with IN Services
20

The Basic PSTN. The basic service provided by a PSTN (Public Switched Telephone
Network) is the interconnection of two telephones (that is, setting up a bearer channel
between the telephones) according to a called-party telephone number input at the

calling-party telephone. Figure 1 is a simplified representation of a PSTN providing

25 suchaservice. In particular, customer premises equipment, CPE, 10 (such as standard
analogue telephones, but also more recently ISDN terminals) are connected through an
access network 11 to switching points, SPs 12. The SPs 12 form nodes in an inter-
exchange network 13 made up of interconnecting trunks 14 and SPs that are controlled
by control entities 15 in the SPs. The control effected by the control entities 15 is

30

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

call setup, maintenance and clearance to provide the desired bearer channel between

calling CPE and called CPE. Concepmally, the PSTN may be thought of as a bearer



calling CPE and called CPE. Conceptually, the PSTN may be thought of as a
bearer 3 network and a control (signalling) network, the function of the

| atter being to effect call <control through the bearer network, nanely the
control of setup, maintenance and take .down of bearer channels through the
bearer network; in practice, the bearer "and signalling networks may use

t he sane~ pieysoxkadnda ¢dtitial] $sigmill |l ogical 5 channels. Thus,
wher e the CPE is a tradi ti%p%lglg!'j %%@éﬁégﬁgﬁ@?t@bﬂﬁhﬁIlfltEﬁréﬁ&lgltpﬁﬁebma_l\ben_
the CPE &REUPt Srpughathe dRates nerwdrkndamelgnad Lorsbl otf_tggltugl Sraidele, i gggltzllkleng is
carried opobhe F%”ﬁv ct}gnn | as used for voice; this SignhalTing

i nterpreted and ComvEriizgnels ghrthe 1bearen vetwrk; gnpkdcrics, bRt weger S5g t hat
uses a dedignaligf QWK ng. i |1ing network 16 (i npl ement ed
nowadays using the SS/ pro oc% ﬂ%u%?’gﬁ) Phﬁ%"gecq%‘ém@@ ¢¥enathe| D¢ logicati nal |
si gnal Pi nﬁhi’@leéfarri ed in a separate channel directly fromthe CPE on an

end- to-end. Modem SPs use the |ISUP (I SDN User Part) SS7 protocol for
i nter-exchange call control signalling whether the CPE is a standard

t el ephone Thnis awhéreN Lnal .. 15 Tel ephone Nunbering Plans - As certain
aspects of_the pr eseﬁ%@%n\}ggttfagﬁwgﬂagm?’ﬁftFGBm coptrohsigsdlling berwaes e

t el ephone CRlvret iss lozabSP &f inctem rsigtalinie id: | be .given of the
structuri of , such .nunbers. Tel egg%ogieg'nudrtrtl)seiﬁggvflgw 8 1 CATBEd 20ithe same

hi er ar chi XISt ediTag valesichis signsblingoin igerpreed ahd d86verRL 2 '%ﬁg 12708, top

| evel 10f §iEﬁalﬂ9ngeﬁb@eranPfs Lh% ggi{n nids .ereg by the ITU-T, whic as afldcat ed
si ngl e-di(qlt nuReri ¢ codes o §5¢hd ﬁ‘é{'f’(’)‘F FeBERepphannebsignal{ihg meexeiple "1 "
f or Nort h(impiemeraed ‘haadgys W¥ifd @R SSY 3, yropg, "4" for Europe, "5" for
Sout h Areg|oa and Qiba. ,gsc..).g.Wtﬁlsz%ég%g& L Fonsre thee CEr i ae d6Bhed 2
or 3 di gi TCHREsSIBRAling i carriediima separa dhannellitesy 3R mﬁ&‘f»ﬁ’%@gﬁ” one 4
the UK i sy ¢y’ MocM-H‘ISﬁssﬁr"{bi f&%lﬁe nunberi ng p?'an W thinTa &8 ntry

i s del egataﬁd {0 a natronar %Ws‘ NalsarnRardr $§ % pravdcol € dnerenthaasd ONS
(" O tel ")callncanum] Signalling Wheth&vy 4 escription is based on the WK
nurrbeg)gr ng plan, Efugtnatglg scheﬁveﬁgg;séz%il%gg{a\fl\ng‘?rﬁ tﬁk&‘%‘l"o%%@h‘smmﬂm

w despread applicability. In the UK all national nunbers are prefixed by a

code fronrdédnkéhe -~ 0'sprefix is 30 dropped in international
dialling). e&lceuﬁl(e'ﬁpﬁﬁngs%l?’ﬂﬁe'd%oa%lar #pegs of flr 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 i . - : :
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 numbering plan within a
25  country is delegated to a national body,
("Oftel"

. such as the Office of Telecommunications
) 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



Geographi c Area Codes, "02" for Additional CGeographic Area Codes, "04" for
Mobile Services, "07" for Personal Nunbers, and "08" for Special Service
(freephone, 4 information). Normal wreline PSTN subscriber tel ephone
nunbers are allocated from the CGeographic Area Code codes, and currently
only codes prefixed by 01 are allocat ed.4 Geographi c area codes are

presently 3nfo FaINe] di e leading "0') and there are
currently ﬁ%ﬁ‘é@?’é%@@ggﬁﬁ%gﬁﬁﬂbﬁmb@r ©lophonaipumbBers akd anédat@@bm 5
UK dialled e rdphilice SA feWOChHaE Ny, 700 area, code | ocal nunber (7
digit) 0 1447 456 987 area codﬁdggaﬁxcﬁuc@épﬁ(GOIHVg‘F‘ldFSlgeﬁﬁéd fayr 81 amese
nas.  he ° 0R1p34d- Geagraptt gron caiemarepteseans Tor's ! ek A6 I RSl B
the second,ggp Q%? éhe W? &efix, a 4 digit area coge, ang A aﬁ%i

| ocal number. —Furt he&rF %PB SEqeTaphicorreaeachowinh iswvaeeodd.| A fhakaighace
wi thi n 6heUK dinlled Ghaitde taigs twoVRgmd- 6 digit address space is too large for
a single swwtch, and for a typica ocal area several switches may be
needed to host Ohe rddired nunéds 8pfo subscriber lines. This 15
interpretati on i s opagase dis r for. the area service provider. In
the current PSTN the i nh%?%nt I yloﬁ?lgi?dan&@ﬂi @a‘ilg’éhd geographic interpretation
of tel ephone n@nber 4442 mirror486 987t he physical architecture of the

network. A tel ephone,duger | ructured |.n.a way that makes it easy to
route call through the net\/\oflg‘.s'hzta‘ml\l?ere(g g1} ep, the prefix of the nunber

provi d& i e finsitdasn habdhet ‘0 hrefiyy § 8N4; i ‘and the suffix
( per haps C{Bg%ueclpﬁd?( rovi des ‘Pﬁ?or mat i (J%ftg‘g%du?&jseu%isaggge‘ﬁg“rle‘fﬁiI}\ngjnb%{ ank: as
long as a SWi ge Aohe '8 peafte a4 pdigit iaxeza664es AnkYa BUdigft lBQﬂtﬂdﬁﬂTezt ep,
it does rmirmqﬁte}ﬂcﬁﬁgﬁr&ttg@pqgérg cBnt egL of the suffix, which s Teft
for subsequent . routing steps. VAP VL @én Dlase withinthmatearexchane, as
nati onal $NenaH digitfadbirdse spaceak $6b ised hierarchically. Intelligent
Net wor ks. Sﬁ,et U{ ni n%}egow t gpaeconsi gg%aﬁ%%o@%ﬁﬂ%’tﬁ@e%f atppisplepd area

Hat PYichee, mahbadeedadoto hast iesiequired nubdeAbf schlflerSind Pl SO

n

network in

serve 19 iflefyd called IN (ILntelligent Networ servi Cces;
this case t hgﬁgPﬁfﬁntggP%% an%J 15 a mme‘( for the area service provider.

In the curremt PSTN the inherently hierarchical and geographic interpretation of
telephone numbers is mirrored by the physical architecture of the network. A telephone
number is structured in a way that makes it easy to route a call through the network.
20 At each step, the prefix of the number provides information about the current routing
and the suffix (perhaps opaquely) provides information about subsequent routing
Steps; as long as a switch knows how to parse a prefix and carry out a routing step, it

does not need to understand the content of the suffix, which is left for subsequent

step,

routing steps. For this reason the international and national switching fabric is also
25 organised hierarchically.

Intelligent Networks. Returning now to a consideration of the current telephone

network infrastruture, in addition to basic call handling, an SP may also serve to

provide what are called IN (Intelligent Network) services; in this case the SP is termed
a service switching point, SSP. An SSP 25 is arranged to suspend call processing at

defined points-in-call upon particular criteria being met

30

| and to delegate the
c : . :
Ontinuation of call processing to a service control subsystem providing a service



30 a service switching point, SSP. An SSP 25 is arranged to suspend call
processing at defined points-in-call upon particular criteria being net,
and to del egate the continuation of call processing to a service control
subsystem providing a service 5 control5 function (SCF) either in the form
of a service control point, SCP 17 (see“Figure 2) or an Adjunct 18. The

Adj unct 18ohtsoids ' ] n.SSP 25 whjlst the SCP 17 and SSP
25 communi cat %m\)x\nht@ﬁéde(gccﬁ% ot E‘?f“s‘ﬁ%\fg’%‘%ﬁ?éﬂaﬁ 8 1BhaYtriel 7 (sepdigurei ng

CCS) net @Dk aneAdjoact IyThenAtjusiet 58 » 2 The SCP
LT o e, st ok gief g S Mg
Adj unct 1 pfiweésx 33 COMERINICA Wikkeasht other win\an @emded ¢dohinbh cBRndel

execut e TenaknedCes) Gefiock T8 3faciitylink e gL Finstes rosmis SSTENY e SCP
functi énallVtmay be apsoridiel RGthSRAbM GAR Jrf Sﬁz%sgo&Sme]%ﬁgg\é@ {\I 0 ictc18

running in _an SCP or Adjunct wll general e use
i nf or mat i BPYd@oR service lagiseaxeruwiondenvironmeat (SUEK)I0 N WRichHaltafmey B9k f eor al

vMth th /. Adi : ti whol | te theref Th
servi co. o pAMcHEkic Hrofidins' GLed 2f can siscpie, T ST 20ROASLIRE] (cgeer f or ms
part of tpmvidy sérﬁﬁef‘c@ﬂirbpfuncﬁgm*?;fﬁﬂigﬂfvi&iﬂf _SL%%#E%/ tééhegsg}’&% not ed that

sone or all of the service control tion Fnto the PSTN
switches thenselves. In addition to the SCP 17 and Adjunct 18, the Figure 2

net wonly i ude Intellige peripheral (IP) 23. The I P 23 provides
resourlgesggg?%hg)gggﬂk%n%H&%‘ngicecﬂrc‘é&“&ﬁh&’ eenemlly make DIaVBSf dubscriber
col | ecti oinferpaln $tbiedSin al sd¥9i AN i.ncl ude .20, an operation
system (ngt sho.v\n?) that has alcgg&rla‘g)a c%}é\&sgb?ﬁe&ﬁ[emrqg tegrak Witk dhe)j ces
and per f oP&B/ Adioet onpasialiy arswhellywsepararnihefefions. aPRe GOR%EL Hata! finction

. . I

operation en.the SSP 25 receives a call, it examnes internal trigger
condi ti on%Sﬂ@ngm‘ g’l“sisﬁ‘w,“' GYLFol; funstigm (SEK) (fegmslipan eff it giereibe toontrol

ascertai nsu'b&ygtaé dthd PSERVIL A | to.be provided by the service
control subsystem 17, 18; the§}€:Eeegét:éﬁgﬁ%&’%gioéﬁgr(’?é&iﬁrf'ic&qgn yupetienyr r i ed
out afldseWay de ikt fimpahe PSIMNSwitthesahémsgvaacessi ng. Wiere the SSP 25
determ nes that a service is required it nmessages the service control

subsystem (either SCP 17 or Adjunct 18) requesting the desired service and

sendi ng iIn AldisH @ thé SOPEFE ARG t L in terns of its.copnectivity
and cal | processi r}g otatus. The ﬁﬁ‘xcPiS, t!ﬂg Pqﬂlre 2 nerwork mc?udes an 1ntelligent
peripheral (IP) 23. The IP 23 provides resources to the SSP 25 such as voice
amnouncements and DTMF digit collection capabilities. The network will also include

20  an operation system (not shown) that has a general view of the network and its services

and performs functions such as network monitoring and control.

In operation, when the SSP 25 receives a call, it examines internal trigger conditions

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

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



30 service control subsystemthen provides the requested service and this
may involve either a single interaction between the SSP and service
control subsystemor a session of interactions. A typical service is call
forwarding which is a called-party servige 6 giving expression to an
end-user requirement as sinple as "if you call ne on nunber X and it rings
ten tines,giuf rédsi Yo this case, it is the SSP local to the
call ed endz-gusr%gr&?hat trl:&g%géﬁd '|X§e§ ré@.g CVHE &3 sumple as, "ifupw el yme on pumbede
thi s servi&dendiit rings kdn tims,coy cal¢ing MAnARPEC| at. th must b
primed to %@0&/ tgat the service 5is to be'&?té@?%%’f‘bis ‘Ee?;l%@ﬂirfﬂrfg%r X.
The above-deSE rMEdcHbaeIrigasts ithasspciatedsS@P (of Ad n‘égrtgiﬁgﬁdgmsg@%.qgn

) such as 'a

al so be nppp R Publi.c Lan bi | e Networks nd

ot her nobil e '%ﬁeét%%s(raksb!e%ﬁ{c?”g?é %r‘rﬁ? gSﬁ/bgnM berprimed ¢o khow tmbihkeservice
subscr idberis its begrevidedgbex calledfembgexi n addition to all the usual
signalling requirenents, there is also a need to establish where a call to

a nobil e subscriber should be routed; however, this is not a very
di fferent 0 1 from a nunber of called-party IN services in the PSTN
Thus in &2{\% Q%ﬁg cIseg%}l?e ey Flagqu}PEtHTBWSPBDFf)I ¥ setvaceyeiinya PSTN egh iaRodbe

syst em nameapped kimge PLMN (PeblicRes : nd the service control
function in a system nameg a Visi tﬁwggmf)%gsﬁfgb% &Mnthrmebll%

DENRIS aContioh signating ¢ bf aWiidhi ich
general | y aGeatroh signalingt in olme chees bs a\/\&ﬂdbxleaws%ggrﬁg {s"‘ﬁ’x'ogé] §ﬁ‘g‘§g’ﬁMber .

term o] .s.called.a Mbjile Swtching Centre, ecaus

are rrgg’: | g?éc%"ﬁee lgﬂ?g‘}%& al&r‘E‘F i“F%ali%gma%amgs pesuiretheintsy reheteeisHUED Boneed to

whi chever eMaRidipRBERSa E f 1 Ly closest to be nobile subscriber,
and from 20 there the V@kaggéygtﬁreés&?%éeé%isk Recrapteds heswevgr,: this isutesar i ber

profil e aN&ry éiffsrenstprobiaint frotrhe ntGBer Eh@alﬁhcg;%gd%k%{gg%nﬁﬁg?ﬁwtﬂu%

service c g};& ubS}/vste(rjn simlar to an S

associ at egt{] b§§e°‘§. 16 d31a fupRtio8d§PIY is larsely possédbinen §yatdh oMira 2l Home
servi ces LacRidnVR and 5 in this case, the. service
contr gls f g;gt i onRg%iéI&gglggggﬁ%g%{ezge?gﬁgtcf’ﬂﬁmag‘é‘%%& alysreminamead a Visitegr at ed
into PABRCtRN RegisteAVhRAtthat iBrognédall r ovi ded, by a.l oca
conput er. Sg’p er Vi 08 nt r ol slut)gs%yst e%@%%@t ograeé)ﬁeen%é), g‘r?rea?/a%{%&gmn%ﬁchbe a
physi cal | § g?”i‘t“‘ihn'é‘t Fg’ﬁlﬂﬁwl%ﬁ caligd phiobile\Swvitthiry Cbfde ORISET)2l

architectural framework for providing IN services has

Because subscribers are mobile, the subscriber profile is transported from the HLR to

whichever VLR happens to be functionally closest to be mobiie subscriber, and from

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

It is, of course, aiso 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



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

servi ces have been successfully deployed, such as 800 nunber services,
credit card calling, 7 voicenmail, and various call waiting and redirection
"services. However, despite years of stamdardi sation, services are still

i npl enented one-at-a-tine on proprietary platforms and do not scale well.
The appr caddicemsil baenvirdagdeadinw f 5 nt stems which provide
services for hundreds of thous’ahgg&?}nde%g%r&%iﬁ ?é(’)rﬁ@eso%gﬂﬁ‘é%r AR Y638 5

t ake year SCltSAndaplisasionrsarvices arerstill imiplerreritbbomeiiptiles dﬁ?ﬁﬂeﬁ&ag)r@?ﬁsﬁn} hese
services zﬁ'JdScﬁo glgpgéitute%st,ﬂﬁubasi c .t el ephone infrastructure, Ing
attached to°t hed8t RAlgy aRprgaehy hasobesnchaged, entlange, Aaidi-tolerand $yten®ach
country andhiepesravide sbRAES variations of the so-called

st andar ds naki?l{:] i t difflicuflbfhpg&‘séﬁ%ogf@osuf%é’ﬁfvﬁ?gﬂ tang of sabscriberscangd

br aki n95 t Hakelyearsite deployc diupekithoren sinke e W ) ntrast to
t he sl ow da‘ﬂoi Qer hﬁ %ﬁogress of the tel epho%e irﬁﬁfgﬁﬁuggﬁﬁ?é?hfsﬁéem has
grown expl0si Vv ¢ 3sdc telerhone dpfrasirucpme, anything anectidderothid@ddtworks

el ectroni anudt BG4 | St T .| service in terns of spread,
avai | abi | i tl)l/ and g?? %‘?15223 gh%; é@abhg‘ﬁpnﬁ??bﬁomt%ﬂtqpeﬁﬂWbW@d&mha\fedpcﬂ

modest outagpioloale saralled swnadro R Aficultd ShpBly QL gicyds, audi gnce

in a highly interconnected information architecture:

client -ser‘t;eéfgjésﬁ‘fc]ﬁ”&%meoﬁywm afcompetitidte | nternet and using a client-
serverlrotocol which nmandates only the sinplest of exchanges between
client and 20 server. This protocol is HITP (Hyper Text Transfer Protocol)
whi ch is dieiWoglddWMide Wete over TCP/ I P networks such as the Internet; the
HTTP pr ot ?col can, however, also be used over networks using different
comuni cat T SAMBABIB BT slovadriiberse mregreseofittei telophdriet ifraftrhdrhRl L HEWW

concer ni N§aé WAL BRR; e . sane sorf 25 growth as the WWitself,
a detailed dlegg.grl pt gﬁl OF}?EWEIPVWPCWW ’&ngggcgn@ bscomiendie prishaty elettramic gi ven

herei n. Amnformbiiore distsibudie i sepvivé ik, I LYeR. W th attention
being paid to certain features.l of rﬁ@éﬁ%ﬁgp{%&t %gx%%élé n cf 3R The
VWAW uges SN ¢Rstent oAny elecgano forar modest putldy) thecdige ah SfermM ol iRt

connects i} Nek N s_on .a worl dw de basis. Internet is based on
the TCP/ | P pr% ,?‘g)?fgl @gduel ffed\f\é}{é m. anhxghly 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 cxchanges between client and

server. This protocol is HTTP (Hyper Text Transfer Protocol) which is optimised for

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

20

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

presence on the Internet, it needs both access to a network connected to the Internet



and provi des connectivity to networks that also use TCP/IP. For an entity
to have a presence on the Internet, it needs both access to a network
connected to the Internet 8 - and an |IP address. |P addresses are

hi erarchically structured. Cenerally an gntity will be identified at the
user |l evel by a nane that can be resolved into the corresponding IP

addr ess byandgn DPaBHfsNAPE, &M, f. the Internet. Because the DNS or
adaptions of it are fundanedr;a%fa t 0 gyg‘%aé%gfal eStuGtwred nisaerablytan ertity il

i nvent i on B¢ iflentified adl thenssirriaféledy, a aafRSBAT Bl ] next be given of the
general f d operati orﬁ_of tﬁ’ea DNS. S@f%ﬂe%go%f#oh%ﬁem@ﬁ%ﬁ&eﬁﬁﬁgm i s
a gl obal , Wg@&pmwe Bamaim NameaSysten t(BNS) ofl the IAGIHG HaBsRe HEDNE SPCE

and scal abidabti¥nd"e¢ Nt Ofre t nternet would not exist inits 10 curren
form The DNg,l In r?gép%ﬁse%fj%msn% 1At et eestain embodémentsast el amvengion

I nternel hirscribeirdiereingfre, W (dBsc@fiRionr wATP" i stration Records (RR) of
differing types, the npbst common bei nga‘%"gg%rzé?n(ﬁ '-P%c%ﬁ”&”(‘s{i’é'hl aad
15. 144. 8. 6PN ofpthe BNShanger (MX) records (used to identify a donain
host configured to accept electronic mail for a domain). The RRs are

di stri buted across DNS nane servers worl d-wi de, these 15 servers

cooper at i rithée Dopfan iNHiné B9stdpTat : | atj.on service; no single DNS
server contains nore than?a smaITPepar lo% gﬁéﬁﬁlwpwea@a@bm apd wigwuh

server kndWsPerfsmanee,| ssilienceDhitl sealatalisy bk bf 1 uid @of he data than
it i 5-1d:°rcuPFe‘3§?d}§m ﬂ}%@&ies t he mai ng’c_har act g{“?gtnlgtng?ggwtk%é'oéﬁgsb’fn 1s
interest are: --- The n S EFSBRRsEdO; asclinng seduesty seves td heScHtd MEIErRe:

hi er ar chy hoft derfigs nantehwitRQ in correspondi ng | eaf node;
each node has a | abel (e;cegﬁ%gﬁgm%)ﬁ&}r%&g)ﬁefﬁé‘ssé oiagidferinggypes, whe h an

al phabet i EQSk&PEEasY beingl anadtiress (AP decoby (such feoilphabetic
char acterﬁvﬁg) i or "ful I)(/ 5u%?@gﬁ4°g'6§ﬁ§mﬁm exehangsrs ¢ he

igits. The full .
string of O3 egFg‘Eié|(§§ede‘8c‘ﬂe%‘éfﬁeﬁ demaingiostconfigured (@ aedeBE eleeRbARSAMAN #NY
5

| eaf nodeat @orhhig) r It RREE O 4; l.erarch his latter being 2
represented by a)t er m nat ?arﬁg d'lgtplﬁ}l%dt %%%h#é‘.‘émase seerst wealdawide, "thesed" of

Hewl etlf- PSRINEFsdCOapstatizotol povide fBei ddridin daRg 3 ve. a full
qual i fi edsergglmai n_nane of "fred. hpl. hp.uéom " %‘Xe&%%{}@f?’ é“’hﬁgg%n‘aﬁé does
not have a  terthpgy morethan ajsmallpast of theegloball ddtabyse ! But & hGeEvee Knodrde of

the nam ngow 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 label begins with an alphabetic character and is foliowed
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,

N this latter being
represented by a terminating "." in the name. Thus a host machine "fred" of

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

domain name of "fred.hpl.hp.com." (note that if a host name does ot have a

terminal "." it is interpreted relative to the current node of the namin g

hierarchy).
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



hi erarchy) . 30 -- Each host has one or nore associ ated 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 9 t9he | atter case it del egates

responsibility for the remai nder of the“subtree to one or nore further.

DNS servers. A thhNfeRecyR! it QPR¥Stet Ehlcie of . any server to which it has
del egat ed responsibility and giﬁgoptﬁﬁe ac@?}igoé"'g rempainder;ofthe sphitese torems

given it the r&§JBeEsi further PNsertvhrs. ADNS Servir RENGIES servers
thus 5 point ti C{h oé]ger in a structuring reﬁ‘lectl%%df-@g%sc?q&‘saf]ﬁéeﬂ?ﬁi ng
hi erarchy. -- %%‘g’ﬁ }t 835 felsested pespgnsibilinnamd aise tinf addiess IRthel@eversphitRr ough
an associ ated hag y t he dress of at |east one DNS
server. \Wen a mgmg\eifg’ér‘&%@&‘é@%@%&“ﬁP [recol gnanages. drhe DNRRenkrsthus

speci f Ped host point toveath pedertim a stiuttieiet RR or. the address of a
DNS server closer_tq. the server 10 hol gixﬁgeftﬁg“@{ ?ﬂﬂ{eeqq%mg ‘i@’é’%r sal of
t he nami ng hi efaglrimﬁ‘.caﬁ“i’ln rishing to make ub¢ of thecDNSodoek 36 tRRF¥R' gsgpc%ﬁgaended
until a server "tSofepched Kidak AL S9qhas responsibility for the domarn name
to be resolved; thereafter, the & OEAt Ieasepne NS iserversWrded DS t 0

the server hol sémer ishaskeR Byothis hesof@rEhp be.resol ved. 15 -- The
DNS uses a predet er ni ned message for mat fpﬁ‘%a%égsﬁmﬁ%dsgﬂ% dawill rgmuer y

and response) SHFTUSE Jeqyrstadp @t&@oﬂ&ixes‘fl’cﬁsaam%@rsg%grd&k% %ﬂ?efsérpgr DNS
may beQ consi depgd;i ngﬁknfnnﬁgﬁ ) téﬁf ga;tem_ al ways al l'owng for .
m nor variations such as in 219 HAYFLSR! of dle mAming bierarchy cIn effed| figd

(ordering, sephiesdroliys)of thd&efRe$ 30 8sdefl tnflftald s, evolutions of the IP

20 protocols etc. Dye to the hierarchical nam nﬁfr‘é‘{rrlﬁc’feﬁ?llﬁ,d that jatsophassi bl e
to del egat e r eSsRRSitiliTY fof the domatmianstebe m@o@@@itﬁb%eéﬁéfbg{eeﬁﬁs Yryde
mn

: : : erve
nane space recgik . u the top-level domains are a i Ster ed by
InterNi ¢ (these x'tsdlg\il)lﬁjl l))éé'vdé%- &@%Fﬂ%’“itﬂ&wqrﬂplmmme BR 25 thecduthain 'r@ghe’ .
‘org', 'int', tortetresolvedl' donmmins as well as top-level country domains

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 details, 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 (Co I 3 ? [3 ? [ 34 ’ 3 b (] . 1? :
m’, ‘edu’, ‘org’, ‘int’, ‘net’, ‘mil’ domains as wel] as top-level country domains

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

Packard Company is responsible for all names ending in
hp.com’ and British Universities are collectively responsible for all names ending in

by way of example Hewlett-

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

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

administration of the subtree (domain) ‘newcastle.ac.uk’ is the responsibility of the
University of Newcastle-upon-Tyne.



specified by standard two-letter codes such as "us', "uk', “fr' etc.). At
the next level, by way of exanple Hew ett-Packard Conpany is responsible
for all nanes ending in “hp.com and British Universities are collectively
responsi ble for all nanmes ending in ‘agouk'. Descendi ng further, and again
by way of exanple, administration of the 30 domain " hpl.hp.com is the

responsibiFigurg Dfilllemkeat gTePﬁﬁ}gﬁg r ries and administration of the
subtree (dommin). “newcastle.ac.u '@ggteﬁé&pﬁl}%ﬂ%ﬁ Piade fyors withi Hemileter sity

- of NewcastPekAipdraburateries (TheFhapt donidin hams ith BeqBsdiPSy Erﬁ‘gr"ﬁ%i c[agti%%‘g Pﬁxarrpl e

query madg h&éﬁ gl tlhi n.Hew ett- Packard Laboratories. ‘name
to be resol ehcal maching i theUniversity, of Hewmthéhﬁ&dlmmneg% 8‘5&2
Uni ver si t i sresdWedCas tHeep NN L.had The quer is presented to the DNS
server resp‘g&si bie for tﬁg%pﬁ.é‘#}%ﬁﬂﬁ% R the e &ip!.-1nicom csuberee 5 THisessrveot

hol d the deesunesholl RR requbsed R 3886 Seb s 9f . the "hp, cont DNS
server; t in? s\%%\ger IS then queried a?lggb;rl%s%glﬁ&gggm&ﬁﬁsstoﬁéh%dmég@ dNEhe

“com DNSTE€@r SRRYSEhisithen grerieds apd mesponils Iwiﬂhmeadi!&&%%fo&et‘@gm; pN§ T oot)
DNS ser vedervehe t eds iteratively down the "uk' branch until
the ° newcdgst? e.%@#ﬁﬁhrgé@%}ﬁg %@p@ﬁ&gé{ﬁ‘ﬁ Af thee™ RiRoot> OV 8! sérver. tTiee quese XY
in its sulbéneguoceeds TitdrativelP ko (the Y i fichent, but DNS servers are

designed to bujld a dynam’g cache, ﬁ%d bgir}g:hi hllq I &ei Jeveastleag.pk’ serversses

of sever dRUYS WiEh ther BR regondnfosrthe name ‘wpsin itokutithe it erative queries
never1g ake place. In this case the " hpl.hp.com DNS server will know the
addresses of several root servers, and wll |ikely have the addresses of

Sl o o sttty Shefielek ! ByC BN serl B o] Ghichag i f omamine
?ﬁé&i‘is?ﬁ%ﬁﬁfﬁ?’?@ff“ﬁ??ﬁ?ﬁﬁfﬁ orsevesl ddSeieR 55 Bladff os
RS AL b e N
"hpl . hp. com, DNS server 20 cache  Tn pr'a%:rquécvél%ﬁ‘é( tthe addressss f ‘ukibt r ee
are resoPRdas-Hkasesverglin igwache. Brdfirsoquesy toUhs Kjq. &,LO%Z-L“S‘HH&% e are

resol ved i3 d4iRs O r veries. ther fhan a resol ver Ingr Wsi bl e
for carryi n?g d(l)ig : é%‘téﬂasgg‘iugs SBTVehu RS SfqoBd fueayi¢o the ‘ac.uk’ server will return

the address of the ‘newcastle.ac.uk’ server, and the third query will return the RR in

question. Any future queries with a ‘newcastle.ac.uk’ prefix will go direct to the

newcastle DNS server as that address will be retained in the "hpl.hp.com" DNS server

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

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

Rather than a resolver being responsible for carrying out the series of query iterations

required to resolve a domain name, the resolver may specify its first query to be

25  recursive in which case the receiving DNS server is responsible for resolving the query
(if it cannot directly return the requested RR, it will itself issue a recursive query to
a "closer’ DNS server, and so on).
It should also be noted that in practice each DNS server will be replicated, that is
30 | ,

organised as a primary and one or more secondaries. A primary DNS nameserver
Imtialises 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



required to resolve a domain nane, the resolver may specify its first query
to be 25 recursive in which case the receiving DNS server is responsible
for resolving the query (if it cannot directly return the requested RR, it
"Wl itself issue a recursive query to "closer' DNS server, and so on).
It should al so be noted that in practicé each DNS server will be

repl i cat ediave bat prisnary 3@mesa9& SO . iyary and one or nore
secondaries, A primary DNS nameservgr ?ﬁ?’t‘ﬁ?‘?%&nﬁimwmﬂmxoaacmase

mai nt ai ned® Bf the ligeeqpired by ye savpnadridsao leﬁ@t@Qﬂéi?ﬁXmP#%E tff‘ﬁlﬁltﬁ@ﬁq@ta% el f by

transferrt | .on froma primary. A subtree w nor - have
one pri m@gégn}égﬂé@gba%& @ﬁﬁ“ﬁﬁfﬁdoﬁl&et@ subtnees mfornadionemid-is hid@nthingl byt i on
tends to ke ddifaini NS @ ondaries to update their databases
fromthe E;FI nary. i The %ﬁ%ﬁ%ﬁ%‘%ﬁé@%s fFfentsynply standby secsindgmitst mee

i nf or mat i 63FDedfdively partinipaien éul theyDNSheitll g d H\% Wil strator. The
secondar i ' & not s%.ggl y. st andby secon?z;érni gs ﬂ‘taeggtb@éeﬂmé& ft I than
participates in Tf5yR0 WiPA¥ependent servers that point to it rather than
to the corresponding primary. DNS inpl enentations, such as BIND, are w dely
avai | abl eD%s}%a standard part of nost UN X systens, and can claimto be
anong t he tmplemestations| sucHeak \BINTE treliwili il 10 appljcations in

exi st enceUI\éﬁg{ ation 02‘1 t he WAWW Referring %%\j%gﬂf—lfﬁﬁtae‘%défd pﬁfé of most
acconpany - ng P Aty nd cag claym te be among theemoet roBst MY wige My Péi/ rdféﬁlibut%q ed 1o

conned0i odppiiRadomeinikefidpat is itself directly or indir cts conne
the Internet; such an arrangenent is represented by termnal 15 31 in

Figure 4 (this termnal nmay, for exanple, be a Unix workstation or a PC).

Havi ng aéﬁnlggctiop to the Internet of this formis known as having

"net wor k ZREEREON of the WKWt Refenring maw tocFignrekd B¢ 9RS fuchfhphllfink YL OSL ™Y
nt- a

act as a &eéNabh ernet ovided it has suffici SOClI
functionality:; |@%§S‘F le 4,ma¥§1£i ‘I’@élé%tﬁpmcnpneo 8 netveork Iffatd¢ itSelfdiréctBer Ver .

20 Many u¥dndiredtiyt tonné¥i¥éd ¢o tHeOtnidigMe access. to the Internet but
insteggj cess., the Internet via an’f%xteaﬁﬁie%a'éggwpﬁﬁ ISPESSeRied by lgmingl3 t hat
a

does tave nét € ft d@us termimnlthay, fasexanple, b6 UnS Worlmad, Wi ||
gener al | YHARRZH Rt Giof b nd fheieljngfo?gﬂsoyoer t he tacioh Wt a PC).

N . m 1s known as having 'network access’.
ny entty 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 Internet 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 employing either SLIP (Serial Line
25 Interface Protocol) or PPP (Point-to-Point Protocol). These protocols allow Internet

packets to traverse ordinary telephone lines. Access to the Internet of this form is

known as "dialup IP" access. With this access method, the user terminal 34 is

temporarily allocated an IP address during each user session: however, since this IP

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



public tel ephone system usi ng a nodem and enpl oying either SLIP (Seri al
Line 25 Interface Protocol) or PPP (Point-to-Point Protocol). These
protocols allow Internet packets to traverse ordinary tel ephone |ines.
Access to the Internet of this formis nown as "dialup IP" access. Wth
this access nethod, the user term nal 34]( Is tenporarily allocated an IP

addr ess duk icotneestofe S @ic FERBVOR;; r,.since this I|P_ address may
di ffer between sessions, it is Eé t%\r{\gr&ﬁoc dress patigular infoynaiont resaurtesas a

30 server bY13eans gbraneUpiforra Résoubee YAOAfiFsy | )i addr ess |
e KURIP B, kel Be coiner

parti cul arU'-BkﬁK?tion%ﬁgsources by nmeans of an

| denti fier 't' WaFCSm-PFatge R Kt lidentifiel eresouréhbf ficaibg SGUS @ﬁﬂﬂoprﬁgt or
(URL) thaR&&ﬁ@&iﬁgrﬁé(Ws&%%%\/ Iolca%i.on, or_a Uniform Resource Name
(URN) that can be resolved 1nto aff URE. “ByReAR URLe:BspRe of zxamble, 3 fall
"absol 8t e®r Urbsoliite tminmius@namef@glfemwg,geglggg s: scheme - this is the

access schene to, be used to access the resgurce of° interest; host - the

Internet host Jd5ME$ nane BHS Isthaddesss Schemoid be us&e td atesP el ref Qrcd Qf
he

(TCP) connection; 10 abs-p R‘I; - the absolute path of the resource on

host. In fact, the 'port’ §Stbe omtted in which case port 80 is assuned.
Figure 5 of thdostcconmpanyd ihg Iefeddde Hhst n_example URL for the Hew ett-
Packard products wel cone page. Int isa@gé@, eeoéﬁﬁ‘g‘#@&are: 15 schene -

http host - wwRPHp. com porthe-hoshpom dor theo(MCBLoansMpd) abs-path -
Produggs. ht m ggs_ghﬁ HTTP pole o&}oc]ol i s based on a requést/response paradi gm
Ref erri nghggai nto Figure "4 a0POlpiePath ftheysesoyiceam the phet.i cul ar  UR|

i dent i f yi lngfaat,rths Opsreema9 BeCorified client establishes a
connection with the servgr 31 cof 5@3‘3@?@%% ?W(Bﬁés'a%‘wd-el ement of the
URI and sends a request to the server. This request includes a request

met hod, @Rd.d Be uest-URI' (which is generally just the absol ute path of
the resour ggrorgl ?ér?g’% dccompanying drawings shows an example URL for the Hewlett

Packard products welcome page. In this case, the elements are:

15 scheme - http
host - Www.hp.com
port - omitted (port 80 assumed)
abs-path - Products.htmi

20 The HTTP protocol is based On a request/response paradigm. Referring again to Figure
4 of the drawings, given a particular URI identifying a resource 30 to be accessed, a

of the URI and sends a Tequest to the server. This request includes a request method
and the "Request-URI" (which is generally just the absolute path of the resource on the;
25  server as identified by the "abs-path" element of the URI); the request may include
additional data elements. The server 31 then accesses the resource 36 (here held 6n
storage 37) and responds and this response may include an entity of a type identified

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

30 The two main request methods are:

GET - This method results in the retrieval of whatever information (in the

form of an emity) is identified by the Request-URL. It is important to



25 server as identified by the "abs-path" elenent of the URI);'the request
may include additional data elenents. The server 31 then accesses the
resource 36 (here held on storage 37) and responds and this response nmay
“include an entity of a type identified a MME (Mul tipurpose Internet
Mai | Extensions) type also included in the response. 30 The two nmain

request methods are: nolelthat ifliheSREGIIR in the retrieval of whatever
information (in the formof an e tit%mﬁ?%’%@%f}?‘?é’aOW%Ermmmmﬂ.

It is inportant to 1Broduseddataavhicli iimrﬁﬂﬂﬂﬁﬁﬁ:'e% iéxhetjl?gés éﬁsue?wgaméébt‘t he

dat a- produci ng procegs, it is ttge produced dat a
entity in the responé% TEA X O the, processur ce text of the process. POST - This

met hod i s used POSTEqUESE meliild tinatiqn server accept the 5 entity
encl oszﬂ in the request as a ne{\fvhgﬁgg§d'l|:§:‘éefsﬁaﬁf the,destigation server denept theed by

t he Reqliest-URlI. Theemi)gTenvidseddncae Rguekied § jon exi sting
resour ces, providi ng.gd%egggga e to_a bﬁlql etin g%gr g',mb%?%*edpﬂgﬁﬁéfsg“fc@ a

dat a- handl i ng proces a5 Bequrst-3RIpr Tty POS Tasekhis i8S Wet for

submtting a form, aqg: epgdi a_dat abase 10, through an appen
operation. In summary, tﬁynﬁe%eﬁ%dl%é%‘fcﬁse RrO¥Mling, adimessageytor at hilkvia

data, or to trigger board, prodding ddiatioW L : n.enti whi ch may

either be data or a si Ip an i%di catt?\(l)unldhtgfﬁathdlfelﬁg @g?ﬁelss c(f&réffﬂwm@ fipta

process). The POST n%rtoﬁgﬂ'}él%s ths agsuloef sulynistimy 4 f@-nﬁataﬁd%ﬂféndﬁ%eﬁhf;%#,ﬁg this
t an

met hodlGi s al so effec&lwl%ht gﬂ#ﬁg%r Eagorocess in the server € the
ely. & PEHO

15 postedldata appropri Hg of information to a process
trigger ed R Summarpnthe GETviaethud icafl beidsbe o (l8er Gl 0r . POST nethod is
current|y done according to an int erfasce %tgFFegg, F‘%‘@eﬁ)%nor e {réggsy any

I nt er f ace PFEEPY Whaywdll redisn gn ggtityr owbich may efthébevdzrd beq siifﬂPﬁr ftﬂddg;ta?gl?

| anguage 3dPtHenR .S t essential . Typically, the trrggere ver
script is used ?‘gpofﬁjter?atglgﬁﬁocef‘ﬁ' ihﬁg%‘a@émpd isesediforreisierdngy ditaah@/ded
in a GET spsgifystg thinmetod ivaRo effecAddYo ¢ red to. is to append data
associ gt ed V\n%cm a POST rec]uest to a data 55_5 p&%@? in Hsotervariiohandig e i n
the sudceB¥Ht diidaapppamratelyhe use of the Hyper Text

The passing of information to a process triggered to run on a server using either the
GET or POST method is currcntly done according to an interface called the Common

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

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

to a database to service a query included in a GET request. Another use, already

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

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

25 Markup Language (HTML) for representing the makeup of documents transferred over
the WWW, and the 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
N a graphic, and it is then up to the browser running in the client terminal to decide how

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 to and clicks on that element



25 Mar kup Language (HTM.) for representing the makeup of docunents
transferred over the WMV and the availability of powerful graphical Wb
browsers, such as Netscape and Msaic, for interpreting such docunents in
aclient terminal to present themto a user. Basically, HTM is used to

i dentify each part of a document, such als atitle, or a graphic, and it is
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del i veri ngnttrl]le functionality outlined above and

Other powerful possibility is the association of program code (generally scripts to

be interpreted) with particular documents elements, such as graphical buttons, this code

20 being executed upon the button being activated. This opens up the possibility of users

downloading program code from a resource and then running the code.

It will be appreciated by persons skilled in the art that HTML is only one of several

Currently available scripting languages delivering the functionality outlined above and

25 it may be expected that any serious Web browser will have built-

in support for multiple

) . HTML 3.0, Java and
1veScript (the latter being Netscape proprietary scripting Language)

scripting languages. For example, Netscape 2.0 supports

3 The importance of the role of the graphical Web browser itself should not be
0 overlooked. As well as the ability to support multiple scripting languages, a Web

browser should provide built-in support’ for standard media types, and the ability to



25 it may be expected that any serious Web browser will have built-in
support for nultiple scripting | anguages. For exanple, Netscape 2.0
supports HTML 3.0, Java and LiveScript (the latter being Netscape
proprietary scripting Language). The i rtance of the role of the

gr aphi cal @V:itj) browser itself should not De 30 overlooked. As well as the
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use of thg laternet. ac?d the tel ep?llxone s@stgﬁQBﬁmﬁéayarb%o TRAHEDN has
existed for SonmP IUflEd Rendhe telephonm aysiem, ueh asuthei Nﬁﬂj[éﬁs%li)aﬂew 'ey‘

e PSTEI1 rom a

r ef er édceavailabled i Erénce NATEVYvdeD e . of a nodemlink over t
user conputer 34 to an Intern‘ée%r’ g%#\g/i%‘&f%meaﬁrms@qaﬁhm&em araditiomiah

di al up | PeITieries Poscno meal lthtear retitheFhs 150 Ve se f.s of a very sinple
nature, namely the setting up of a bear erﬂgﬁggtﬁﬁe 8‘6’5&“’[%%%%@%

subsequently generated Internet traffic; there is no true interaction

bet ween tOfmopé & P, .20 Anot her _known exanpl e of the
cooperative use ég%%[h%e%ﬁ%agfor{ectg Eﬁ%‘f UPEHG ‘?rfs]thé IF‘GE@hﬁn@thel'talcphbmsswnv.i ce by

whi ch an Innfaet, g suskerared hits exis@lTer Safd dosiflSblielimb 8L nal, _ comput er can
meke g vojce cal | éqc; a standard tel éphon§°§ﬂ§%§é¢e“‘?‘ﬁ @W&Wa.ouﬂmeg i s
ve

achi eved 1y ¢ MARSEETFRG o diighnei4 admety the sy of a itRlekieE Sl thOPETREftC

provi der an@r chmpidis: i.nat | t el ephone; . this service prov
connects into th eﬂ i cgf Sﬁéﬁhfr;t%ﬂet service provider 33 in order to obtain dialup IP

access to the Internet. This cooperative use is of a very simple nature namely the
setti
ng 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

Another 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
f:omputer can make a voice call to a standard telephone anywhere in the world. This
Is achieved by transferring digitised voice over the Internet to a service provider near
25 the destination telephone; this service provider then connects into the local PSTN to
access the desired phone and transfers across into the local PSTN the voice traffic
received over the Internet. Voice input from the called telephone is handled in the
rfeverse manner. Key to this service is the ability to identify the service provider local
(in telephony charging terms) to the destination phone. This arrangement, whilst
30 offering the prospect of competition for the telecom operators for long distance calls,

IS again a simple chaining together of the Internet and PSTN. It may, however, be

noted that in this case it is necessary to provide at least a minimum of feedback to the



access the desired phone and transfers across into the | ocal PSTN the voice
traffic received over the Internet. Voice input fromthe called tel ephone
is handled in the reverse manner. Key to this service is the ability to
identify the service provider |ocal (|ﬂ?tel ephony charging terns) to the
destination phone. This arrangenent, st 30 offering the prospect of

conpet i ti butefret chitiegtpl Ir§CaMHRPSYoBE f tance calls, 1is again a
si npl e chggq,hpg toget her of the ?nﬁggr%rﬁec?naslﬁgng Nfesppamte mq@wer
noted tha qvak tQ: thae teleptionen thie femibyckt aeedl Oy AR B ekB2%F @ RO

f eedback ernet calling party on the progress o0 1%t to
t he destlnat%gnh ?@Bﬁ@ﬁé over the PSTN | ocal to that telephone, thIS

f eedback 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

| nt er nét HFRM lh‘élf@pgmng isyat bevséen thiit theRirdens & epraﬁx\?e e ofl{b{: Breone O ect
of the pr%m(_eP I nvention to provide a nethod of accessin 6[ ity
over a coThihCBssYERR 1ﬂéf9vd’teky swmpleflenal) i tates the integration of t he PSTN
and the 10 WMWV Summary of the Invention According to one aspect of the
present invention, there is provided a nethod of accessing a target entity

over a cokhitiAnchjecons theairegnk i veition & bRRGd the. 15 steps of: (a)
- providi a DNS- épe ﬁrstrl tl)r:Jt e(; dat gbaseé:és);%'ti%(% Qfgcrce%ng ad¥es C’E%h

associ ate PEPD RETWRIK dBarafagilitatee tan thtbera bR G SR Al 35 data
for us@ |wwwe55| ng a target entity, each domain nane being relate %
respective nunber string fromwhich it can be derived by a process

i ncluding 20 parsing at |east a substantial portion of the nunber string
into at |l east a part of the domain nanme; (b) - supplying a nunber string
i ndi cative of a target entity-s-ﬂﬂmmmat ed domain nane by said

process iA¢&dop p i t ast _a substantial part of the nunber string
into at Ieagt%Eg[gr fagxgecg ‘?ﬁsﬁlﬁ szﬁ%“ Bention, - tharenfis, ipnoyité: adameeiod baMe

fornmed i aceessing(bjarger dntiey BNG-4 U&ﬁnﬂhﬁaﬁbm”ﬁ&@ork said method comprising the
15 steps of:

(@) - 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 to 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 name by said process including parsing at least a substantial part of the

number 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 a dialed number

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



dat abase systemto retrieve the conmunication data held in the
corresponding record; and (d) - using the comrunication data retrieved in
step (c) in accessing the target entity . 30 In one application, the
comuni cations network is a tel ephone ng?mork and the target entity is a
called party. In this case, the nunber ring may conprise a dial ed nunber

and the retart \mcbrﬁﬁmgpjni Wa! . a current tel ephone nunber for
t he target aIt%e - party. ’Atﬁfégétﬁlg{'%zéﬁ,@ﬁég?‘éﬁ?f?ég@ﬂbea ingiéqativer ofititea may
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y gt el n\gg{ﬁ‘éﬁ‘%’eﬂ"&%ﬁf%éé'& to

t el ephone er for the target party, said UR

retrieve tWE’Bg tRerea f"él“é%%@mﬂmbgis chorenueiephonanenber 19 usd MSicEASRB!
party. 5 lIthe adigt l.P,a.ppl i cation, the conmmuni cations network Is a conpdter
network and the target entity is a resource itemheld at a correspondi ng
URI on fhat network. In this case, the nunber string may conprise a

t el ephone ;nunber for the target party and the retrieved conmunication data
may be thénlﬁlﬁpgfﬁr 3PRECc3tigng dhe compumications metwldrk sis tAE taburkP nERRRNTHR dLem

is, for exﬁggg i seur el e e nunber of a target party It 1S wshed
to call, said ﬁltlju elglds{ergﬁmn éb‘&PﬁB‘a 3 & CBFraPoRding en nhattretwddks, 1h hbds

a1 & bl chy tpon, Boi ng. aceaseg raoriser R45Bp: bEEYERtor e sraet prtand the

data whi ch upon, being accessed is inte
accessi ng "EHEVEd, communicagiondasamiap be the DRI of the irfetYebdifics! -RQ{PL ki?ﬁ&g;gc[
1ty for

access@d ir&ol ownl oaded to the accessing en
execution i r?gf%g&gﬁ (?S tfés?léé))&r“gge’l dEurEent feleppng numbes of aaargeepartnitd dg@edpon

bei ng accessail, vdid hubiiRr str@ifp'bbinfa bl i on_bejng.returned to the
accessing,entity; 20 As regar ds"’?haeb%ilé‘?%"?ﬁgﬁﬁ@"’éﬁa{“ﬂ“h?r forhat wreasparaint i al

part of tHPTAEFAealY: thewgsource imm magawt a part of a dommin name, this can

be done by _di vigdi id substantial portion into |abel segnments according
to a division lggheneEa a&h"ﬁéﬁ‘% ghFﬁélpgarPE%ﬁcCaSSﬁd iuimibended tto ibe gidwnloaded to

the accessing 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 parsing of said at least a substantial part of the number string into at
least a part of a domain name, this can be done by dividing said substantiaj 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 number, the parsing
25 of this number preferably involves forming a label segment of the country code
component of the international 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

country code component.



However, where the nunber string is an international tel ephone nunber, the
parsing 25 of this nunber preferably involves formng a | abel segnent of
the country code conponent of the international tel ephone nunber and then
formng further |abel segnents fron1thg remai nder of the international

t el ephone nunber according to a divisi R schene the sane for all such

nunber s.- FhedpNSL i rmng . of the further |abel segnments from
t he remai nder of (?ﬁéealgmbeiﬁﬁ%gj?lgﬁéﬁ% ﬁyéﬁeabﬁcﬁﬁiéPWGﬁﬁélﬂndiam 20 ob dombafrendraek

accor di ngthas makik wipsiaomamehspaee t Kstbin $ nde n the identity of said

country code conponent. 18 gp‘l%e DNSmt y%tgﬁglgs{é)rl %J‘ﬁ%d tﬁ'&?‘%’ﬁa%%y-stbénﬁmes

adapt ed t B'TABSfANENL, RS TRk ofi dhitelnarmeespace iathe /it SR B lsﬁﬁx? Sgg‘{eei n
ﬂe oot O

. r he

Lol nams. sy BI7 et PO RpS PG s Rabaseo sespame Howeandlnby frbRrred
one o oGO oot e o e & el Y R Lt
domai n . i humbeys, tHeftelnathe SPASH nﬁktfsﬁ.ﬂ%t .if%lel *b?ég&téﬁc%mgxoﬁee
provi dedOB&S[iespect i ve subdomai hs I n 8 th

donai ns alnstivelyerthe neiaamﬂspmnﬁngqgepﬂoﬁd@dq#g%gé%tﬁgg&b?ﬁ@ger name

spacejga Qr term part of the nunber string KBup a
domai n néﬁégggfsnfdﬂﬁggﬁBHH?ﬁ&OFB“§H8WthNNSof the tel name space in the
| arger nane space. This domain nane tail is then 15 added to the domain
nane part_derived by said parsing of at |east a substantial portion of the

nunmber stWhﬁ@. thetieloamerspaee ishesubdohiRin 6t 4 i | farfilgdnLernati onal. tel ephone
nunber aq)c}&ég%gt | nane space is split betwe ?111 coun?éaf/: ’sﬁﬁmrﬁ’é’,’equ

country co bAEHE 184y, bgdised; tilaok wpakiommir hﬁnélﬂﬁm:dh&%gﬁdﬁlgitb the
tio

cor r esporrdonef e tdlfam | at e, subdomai n. 20 Brief Descrip of the
Dr awi ngs Enbodi ment s o?g? %%pg)dr giseelna’?él TnUAE iSBaFeni This demaire nams ctil iedherby way

of nok- | iagfled pythe domain name part derived by said parsing of at least a substantial portion
of the number string. Thus, where the number string is an international telephone
number and the telname space is split between country subdomains, the country code

component can be used to look up the domain name tajl 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 1s a diagram illustrating the format of a standard URL.:



25 exanple, with reference to the acconpanying di agrammati c drawi ngs, in
which: .Figure 1 is a sinplified diagramof a standard PSTN, .Figure 2 is
a sinplified diagramof a known PSTN with I N service capability; .Figure 3
is a diagramillustrating host domain resol ution by the DNS of the
Internet; 30 .Figure 4 is a diagramillustrating the functioning of the
VWorl d W deFigéabe 6 -Fiigldrcﬁa%—ahﬁ' ' il lustrating the format of a
standard URL; 19 Figure |so"§1a g*%graﬁ#égjperg ?i‘%?gé?‘?’mﬁme itigmatare h
service resource it dweid andITEP servarsHEER sl ¥6ih bl & hoth the
Sb}aﬁl%%ﬁmxgq:?rg Tol syg¥y§

service control subs SﬂLé of a PSTN and by Web“users, tem
di agramillustrati né%t %No@@s@i Webotsers; ser vi ce request by the SCP 5 of

Figure 6; Fiphegive 8 i ' illustrating the format of a resource code
used b%/ theEuFi gure16§§wﬁgﬁﬁ§%%§gﬁﬁ8r%?e§sg?&%é SeB4esureguestttgnthe SERUre 9
is a dPagram il | ust ofitHiggretd)e process of accessing a service resource in

t he case ere the service code does not include an RRI part; 10 .Figure 10

is a di agram'ia Pust iaai digsrame ilusorating thé formessi AdreSoiek Vgge &sﬁow &ge in

t he case where the ﬁé‘ﬁé%e ¢P\C;§HI ncl udes an RRI part; .Figure S

di agram i :FI ustrating the e SRACCEIINENR SeIRICEIRSQuUreiteinge r esour ce by
par si ng aFiguneu® t eisep igdpearh U al wth the present invetion;
15 Figure 12A is a di agram depi %ﬁdrlllgi tgg%gér%@gggggceﬁ% a" §EEYIR@ FesOyRec ' )

constituted by thethforase wheserthe stevice edddiods m'ifitge 9f @pﬂgﬁfiet er m ned
‘he

set ofg t ﬁg.lg n rs. . Fjgure 12B is a di agram depi ctl

i ncor por atFlk on (C))if'tﬁt hién%)gﬁgm '@‘g%@émw%@mcess phagressing aervicd PesolfeeONS; 20
Figure 12C is a di agleaiiké {Hepd | LOeo ratio f the tel name space in
fragnentegd. forminto the DRS; té?gsﬁ?‘;elgig&.fesﬁ@ﬁ{&‘?wmi Partistrati ng t he

overal | opt¥eildn ofs a diegrinyilhstréting the derivation of the URI of a service resource

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

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

-Figure 12B is a diagram depicting the incorporation of the 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 13 is a diagram illustrating the overall operation of the Figure 6
arrangement in providing a roaming number service in response to a
telephone number being dialled at a standard phone;

25 .Figure 14 | is a diagram illustrating the overall operation of the Figure 6
arrangement when utilised by a Web user in setting up a call through a
telephone interface integrated into the user’s Web terminal;

Figure 15 is a diagram illustrating the overall operation of an arrangement in
which an interface is provided between the PSTN and the Internet 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;



arrangenment in providing a roam ng nunber service in response to a
t el ephone nunber being dialled at a standard phone; 25 Figure 14 is a

diagramillustrating the overall operation of the Figure 6 arrangenent
when utilised by a Web user in setting a call through a telephone
interface integrated into the user's termnal; .Figure 15 is a diagram

i |1 ustrat iFigutd@70vas @l 4j i f an arrapgenent in_ which an interface
i s provi ded between the B ?ﬁﬁgygﬁﬁ@gl ﬂ’teePYE fReratgm of |appérvangement fin C;

Figure 16 is a di agrehith hl hohd Bvich perat,ion of an arrangenent
in_whichma cal E@set,ug gatfg?ja?y is provﬁégﬁﬁgﬁ%@nﬁrﬁ&egﬂﬁgﬁn@d and the
PSTN, 20 “EHGif e 194 dlgrmmisimilasto RigursttridiusmaingBe B¥Vidbh o@@%ﬁ&ﬁﬁ&@d of an
arrangenent in whi cgr&egé(ﬁi]phone service is inplemented for b~users; and
. Fi gurg 18 is a di a§ram o TMoRmept §or dntsrqonnectingatiengntshof pheViesiies) of a
di stridbuted processgomgoledbkyHHBRFt Wt erconnecting el enments of the
service 5 control subsysten%;of theth‘iggﬁgl‘.mBest Mode of Ca 'n Qut the

I nvention Figure 6 illustrates an arrangenent for the provision of services
in a PSTN 10 conventionally conprising an inter-exchange network 13
(including trunks and switches at |east sonme of which are SSPs 41 with

associ ated |1 Ps), an accepst w%&kd’#agﬁggﬁe!céi :ﬁ cust omer pernm se
equi pnent ,éjgere shown as telep E Y 13, and a service
control JUBYEEs e illustratesc landarrgngemém assr ene p%aémr of" e‘%lﬁﬁn 3opYrges 1o

t he S equest... It wll be appreciated tha 5
repr ?s%: ntcié%ll Y%iﬁ%gsf’ﬁ%g?@?f\’ls‘i“g 2RiLYRT-gxchange network ¢3 (HbRdBERdiksHRY sRReRAt € i n

a conventat dest sEBRN [ service requests from SSPs 41 to run
speci fi cher vice | ogrcwgﬁﬂggrgt%ﬁt g} ‘gﬁ%{aaséﬁ‘%‘ggiﬂ)é),téﬂmﬁmrthWodc 11

cont ai ne§ORRECHiRG cystomiec permipe egtipnaid (ke SRHT D8] gayesting SSP
appropri t.’»eaﬂ | nstructions faor effect(i ng cal ngg eéj@’&%ﬁ@éﬁ%‘ﬁé‘ew&f&est S
gener at eg by 't he SE3FS fontrels Sihskdemo4 ripdlatimgnan st bhd) §eTP Q&ngi«t\ii@ﬁ? bei ng
met at asémviggelo eReskppoint her bei ng..one or nore such check poFnts in
the course of handling a %f;lqpo%i&qﬁrﬁi" ﬁé i b appreciated that the Figure 6

1 representation of a PSTN is highly diagrammatic.

The SCP 43 may operate in a conventional manner responding to service requests from
SSPs 41 to run specific service logic on particular data according to information

contai : :
ontamed 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

Tesponse to predetermined 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 trigger 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 1tems 49 (also referred to below simply

as L . " . :
Service resources”) during the course of processing at least certain service requests

from the SSPs 41. These serv'ice resources 49 are held as Www pages on HTTP



that where the trigger conditions 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 contacting the SCP upon the trigger conditions
being nmet - however, in the present spgfification, this initial

comuni cation fromthe SSP to the SCP will be referred to as a "service

request "y Semvess SCRméBe partiehizelyp onVdesige Wsolird &g%%éﬁ kﬁfggg&%eiég;@g ;) Sgge44

to the Inﬁrw in 30 order to make use of

itens 49 (4Afs f BA§CE §ORGIIHBE H9se Serpicp resmuré@eiry iréRrred 1 Beffs ﬁg "G d.R9 the
course of pppACeps I certai.n service requests fromthe 41.
These ser\?i (é:e ‘raggo%}%égé é113%%"[' 50?%%%? &ﬁvﬂ%@%mmﬂﬁbﬁpamrmr&aél
(nor e par aeenssiblel ysing fespeétitieCERI & SHUTRR! ses. 52 of these servers 51).
The VW p gont ai ni r% t hese service rﬁ@%’ﬁ?‘%’e‘?“ﬁ%@r £ dpereqeansrldemy as
" phone 3&@@\3? I I?‘Fléls%h‘#fémﬁslltfamanmhmhnémdt-iégoﬁvaﬁlebgﬁgﬁ ?tofqggl ‘%Fhﬁ hone
pages areqf §afo @@gg si bl e using respective URLs or '?)or ory BHPBnce,
t he nore gen rar- PefHi 5 UR will be used hereinafter to mean the

I nternet-resol vabl e indicator of the location of a phone page). The
service rgsources may be service logic or service data and may be used by

an ot her WS SCBHeenTRspUrces mdyc be Iseryice Joegpa ' e. SCP,
Re %W%Wgﬁgé% bFHbse‘AB%r%‘bri ate

' 0 f th ired
Ori i coreRyRe 8Bt SRR Iokis broers dmmiog oasher8 P by vctasiinb dabhol | 7

al | ofl0t hpageesf\the @equrdldr ek : | ate ith a particul ar “servi ce.
In this case, the service ?lgg?gg%kggélgﬁ&%ﬁﬂﬁﬁen -l qestagrrases, thie senfice

skel et on TC8PURCEHAP moayi pmivide subisetitially &R G . ice .reqguest and then
1y QACTABE Bhvick, St R B Sheociincs o

serving tg.initiate service_resources access an
this acc e‘gls[h {L o‘g %"ﬁ‘é‘ﬁig SEIXICEt YN thia (Casea the Smic::ellogioc?mgm ®8hning nfBESCP

accordi n®3 & bhisRelaR! RGN - QCP..could be inplenmented sinply as a
platformfor fetching aﬁx&’ gf&%ﬁ#%ngﬁgn@ PRSPt < 4 isewvicel orgjuestaamt wienl d not

need to HAVEDNE keinddatpbevicerresoustenicoess And (T RRLE stens for such
| ogi ¢y @8 dis: rﬁ,‘gui rﬁd by standard SCP SI at ftorms; @ggésui%lﬂ%gﬁggﬁﬁﬁsﬁé%g}?e nor e
ubi quiT oS PpBEE RS tSeseRyice Seayesta i fact achoreiar 1 t6SRpprsichi e SCP gt?ﬁlda flow
chart il Ibesinfisien r e s in the case where the S :
FlemBted REnMly OB £DRarRrmSHE r}%tchmg and executing phone-page service

logic and would not need to have the complex provisionixjg and management systems
for such logic as is required by standard SCP platforms: SCPs could then become more

ubiquitous, 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
mt;tssage structure in standard manner (steps 101 and 102) well understood by persons
skilled in the art. Next, SCP 43 instantiates a service logic program, SLP, to handle
the request (step 103). This SLP is then responsible for looking up the URL of the
required service resource as determined from information contained in the service
request (steps 104, 105). For example, if the service request relates to a called-party

service, then the required resource will be indicated by the dialled number and the

30 latter will be used to derive the URL of the resource, Once the URL of the desired

servi ;
€rvice resource has been ascertained, a resource request (for example, in the form of
2

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



43 handl es a service request by accessing a phone-page service resource.
Upon recei pt of a service request in an | NAP nessage (step 100), SCP 43
decodes the TCAP/I NAP nessage structure in standard manner (steps 101 and
102) well understood by persons 25 skillked in the art. Next, SCP 43

I nstantiates a service logic program SEP, to handle the request (step

103) . Thi sheSldesiréd tsBpFce ' f.or | Qoki nq u e,URL of the required
service resource as defe?ﬁ#ﬁg% ?értgpmlfqu?’ofln%f 'ﬁ“‘gbkﬁaisnéhoil?ﬁsswe“sér‘mece

request ( $ESOYECEl trguestO)enablera RXPOTBE Eror fthd L §; dest relates to a
cal | ed- parsg%, . servi c&e,t hen the gderﬁui red regﬁtﬁﬁgﬁém%ﬁr&gg}ﬁlﬁn%F@BP@anﬂy t he
di al | ed nimbel"SHRESt Aetlmer Isalsaptarted (stop 108ed to derive the URL of the
resource. Once the URL of the desired service resource has been

ascertgi ned, a resource request (for exanple, in the formof an HITP
reques® nbba resppnsesis vecdivealemt rrespondi ng server

hol di ng 22 .- .the desired servitggadrzdggg?pggo g% Ee)gt%’i%g)}e;exgﬂaﬁ?l?Bgéflﬂ?nomD i s
al so passBEIOH (¢Fsiaden stepuiQ®), thepuetet resporseabivhich i&etssaanﬁqnfﬂhﬁn?omeo} gtter

to be |inkedinti pr.opri at SLP instance. Atiner is also started
(step 107). 5 u?ﬂahé}gg%gn egﬁ'@’ V'ECQ B npsPRTate SkGk eass ddemifiedunsing bekor e

t he expi r etrrelatioh ID passit With thed@ks t i ,__then the
response, . \ggi ch is uiual ly in %#%$§t§$ lgg)°dg%ﬁ\|&§‘§{f€g})rfﬁ$m? message
suppl i ed BJERErenIsehbard sang testhe ensity than triatic ek Uﬁ'iﬂﬂlsie*i‘ﬁce?%ﬂ@egg'hé[)
passedowmwﬁ %ﬁ%p‘gﬁﬁg Lésgﬁg 109). An | NAP/ TCAP response ssag i'S then
prepared and sent to hOMyINfRaee elgEmimatedoililgl.nal servi ce request
(steps 110 10 and 111) after which the SLP instance is term nated (113).
If in step 108, a tinme-out occurs before a response is received, then a

108, g
defaul t ré3dpdHPel 08, ume{oyenenuat byfore detspohie Q%%éﬁﬁ%,%ﬁ'ﬂgﬂﬁﬁ)rgép be

| ooked u to record. and put in an nessag sent
back to t demer E‘ggﬁrﬁg@l‘flf &gﬁtl(lg\’tl@pgum or) may heolodkat) up iHhe Sufloines tesde® | S
t hen t er rimdap@din( il BY A PLPCAP! i ervj ce Resources The
func;ﬁnal ity associated wt hﬂgséggégﬁcﬁggﬁr]%ﬁgﬁ%-%ﬁé@%%&w i(syeps 114
schemat i d81146)- ThpSddbinstuice is feguérenifatell (1 EHOUr Ce access bl ock 46. Bl ock
46 includes URI 20 determ nation block 47 for determining the URI of the
phone page containing the desired resource on the basis of paraneters

passed t dak &\ ccbldiftd StRcelRbsoufdad’ Ned

The functionality associated with accessing a phone-page resource is schematically

'rgpresented in Figure 6 by resource access block 46. Block 46 includes URI
20 determination block 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 enable the
appropriate service resource to be identified. If the service resources associated with
a number are located on different phone pages, then the additional information is also
30 passed to the URI determination block 47 to enable it to retu-T 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



by bl ock 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 nore than one service resource is
associated wwth a particular tel ephone ﬁun‘oer; in this case the resource
access block 46 will need to know addi 12 onal information (such as current
poi nt -i n-c4l usespihe) addatiHARRPAB hi6 late service resource to be
identifiegﬂ:tlzf the service resour%nezé)g’égsgg iSouEreriderfying, panameterr with desat ed
on di f f er fFeSSHEARESpLayibs phohe pagencomesietli f9edheh bbb WL f00.:i S 4l SO 30 passed
to the URIwgﬁhgrn}'lnation bl ock 47 to enable it tg ?%@?’Q?%%l SgFiate
‘appropri at'e phonBIYERABE|tp aceesy|the cpmeeti sehvice mesowmdck. t he service resources
associated with a nunber to be |ocated on the sanme phone page. In this
case, tsre resource access block 23 - 46 uses the additional information to
pass a es"EmSc@ad:ldeﬁtviio‘ey'ragumarﬁmb@rcomiageat S§.I est to the phone
page concerned; it i§ then_up to the functionagl Wé@?ﬁﬂét a WSPertvRe
phone pagé 1o gt E¥es 4 ige digutecd made/bp of aefroLpare UTY" TR SdeR B " SEed 1§

resource Q@é’“‘? “@Uﬁgg‘?{#&%ﬂﬁe p%%’ggie}i?fg%tpieéi;\%?mg}/ma respective ‘resource

code 54 (s(i?ﬁl_l gure e up ¢rneRlant desetorfd gart RRUs ed
to ident(relatiee RBSounde Idehcified ) @séL&OHE i ated on the |nternet, and
a second part RRI _("Relative Resource Ixgg?{tﬂl??%e§§urfe&§@8gft&l%mspﬂ§¢cs he
resource oM al resources at the sanme URI. 10 Resource Access -

Where 1only one service resource 49 is |ocated on a phone page 58
identified by a unique URI, then the resource code 54 sinply conprises the

U, geneResoyrceiAdess aWlere Bhg"én l.one Qr. a tel ephone number plus a
pi ¢ par anet er, ésee Figure 9). 'In tﬁl s‘éécé%g?&ﬁc‘@re'ég‘?%d&@é%eﬂ%éaﬁ |y
i nvol ves Ff&ﬂﬂﬁﬁ Bhe winaene URI, rthemithe aesni® 5ddd Bhosiltnpﬁf %81'}1%?950&%:1@% URI
(process ?@erﬂwc%&?%ég}nﬁi nqg a Lequest 57 to the cofrespondi ng e page
58, this Tatter Itself conSty PYRPHGAlPAR ofa selemivne enmbee plusespidpainkier The

result of (sae Figwrery). TR SIS CER . 48cdsSi urned i.n response nessage 59.

20 | nlgont rast, where nul £i pl egcséésl\r/lygag&rsé%%ﬁrs Y 48vQlves mappingdhe wholee sane

phone "PagSOise (qorg dhdntwothe commespamiing URIQBER R4S H AR thsE SeriPid'a Zeqiles®” d

RRI, the i i
5 tcgﬁiéecro?xlewondmg phone page 58, this latter itself constituting the desired service

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

0 . .
20 In contrast, where muitiple service resources 49 are located on the same phone page

58 (Figure 10), the resource code 54 comprises both a UT and RRI. the UI generaily

being a telephone number and the RRI a pic or other parameter for distinguishing |

b i .
ctween the co-located resources. In this Case, accessing a resource involves mapping

the UI 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  Anaiternative 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



bei ng a tel ephone nunber and the RRI a pic or other paraneter for

di stingui shing between the co-located resources. In this case, accessing a
resource involves mapping the U part of the resource code 54 into the
correspondi ng URI (process 55) and then 25 sending a request 57 to the
correspondi ng phone page (process 56), t4fe request including the RRI of

the resour gRegfe 58 .i.ncludes_functionality 64 for
accessing the re%ﬁp-r[gglsglgggg}@ggcgeﬁw?ﬂér%éliles%mamﬁ thRRresourdehmde e gt Eien
message. Theexirasthe defiredoeasinte n'iie phEOUFRFRRESOU Ce 49 15 then returned
in response nmessage 59. 30 An alternative ot Figure 10 net hod of
accessing a service resouce that is co-located wth other resources on a

phone pagegryo .to retrieve the whol e page across the 24 |Internet
si mply using tzieeqﬂ%%%&”f‘v kP, &#Qlﬁéeucoﬂart bhe timplermematios 6048 BR{

then t% edﬁxémﬁ]aﬁ&ebgﬁﬁi‘wqg%frg on.t sis of the RRI. URI

Det er mi natl% on élr om Resour ce ggﬁ%gﬁéocleﬁspsiwgﬁf‘%ﬁtiQ?r?oéﬁldﬁwd. Biick 49 may
det er mi natfoHNplemeRrted7inthedrique of oays, R GTSHhieh o) xt e considered.

Bl ock 47 may be inplemented in a variety of waf/ﬁ;lé h#sé:&r%e%fbem‘ch are
descri bed below. Direct Input It would be possible, though not necessarily
conveni entDirk& mph@ange for the 10 calling party to input directly the
required URI. Tge calling party may thus input the host id conponent of
the UR requirel yeuldhbe possitibe tfouph fft fechaSt |0, name or host |P
addr esﬁ] pl us the,.path conponent otg t he UI%I Eﬁlh—g’r 986 t’e,[0 AFrapge for e
where the phone® PBFLY 40 dBpytedirestly tthe irequiredo RAC CERS 84llin tﬂgﬁyc&h*, i@%
party may inputinhglemgl?ﬂos fd E&-ﬁ gal I[egt[&a and, indeed, Igli S Inpu may
substitute for the normal 1 npuP ot Q m&gumﬂmrm thea torm of & fhiokt

string (for exaimman"He pr Moyt [Fe 28R Sy ify the input as_an URI. As
regards the i nput neans, where a lajlsergscgnlfl§k gggbg&s?mﬁ i’% "E%}?R’elﬁfﬁhone,

i nput of host dSAEIPIE.NAIHES caseawharhahe pﬁ&n&b@@&iﬂﬁcﬂ%lﬂaﬂgnﬁ 8 RMRcessed
andar

characters, w be_done usi one of the st techniqués for
al pha liénput fr odrlné fgﬁglgp[f%o <AY, InRuy, dpe Eﬁ%mﬁ g6 6allest pargy amdh dipdeesk; dhisfifiput
exanplle, to enahiy sabstightt ifog thdd abim¥all Ry L1 t the pane, of the called
party). It would. also, be possi bl eatglpmzrgg\?i taleeBﬁ%léCr Q“%B?% 4 legding input

al phanuneri ¢ k&Y (195 exampla {9A%) WRly bepsed to identify the input as an URL. As
regards the input means, where a user only has a standard 12 key telephone
nput of host domain names and other URI clements requiring alpha charﬁcters

will need to be done using one of the standard techniques for alpha input from

20 a phonepad (such techniques are already used, for example, to enable a calling
party to "spell” out the name of the called party). It would. also be possible 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 diailed

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 simplest implementation for the block 47 is as an association table

(either in memory or held on database disc store 48) associating a URI with the

UI part of each resource code. A potential problem with this approach is that



Comput ation 25 Service resource access over the Internet could be
restricted to a set of dialled nunbers fromwhich it was possible to
conpute a corresponding URI; in this case, this conmputation would be the
responsi bility of block 47. Association Table Lookup 30 Probably the
simpl est inplementation for the bl ock 4723 s as an association table

(either i'n menog\%efic; at abase .di.sc store 48) associating a URI with
the U part of egg{%c‘gr]géssgﬂ&gﬁ%ﬁﬁ.req&"i'i'gtféﬁ?icaﬂe%!?m aumbért bn thel thépgdeach

is that 25 a sef wiecworl@SOMIER emBRYs P iyed for. a called party nunber on
the other side of the world vvmﬁgﬁ i P?@é lg’%rﬁedgg%gw&ﬁﬂg%ﬂ%Pmm ween

PSTN oper at ors WRbidmdd¢ ineondar tor kieep maameﬁtibﬁ&b?éﬁﬁ%-ﬁﬁﬂepgét?%? the $amea ) o

up-to-date. (No L hat the sane ipplication is not neces
in respect of rriérﬁ&‘%@%lﬁ%“%mf&a@% #pplirahleniperespest oﬁmarmgim@daﬂéa_lgﬁr}gger
gro

a servike requefitmbéd £CEnd (. arranged to be one of a up
of nunbers all triggering gﬁ@gg&@ﬁ%ﬁ%ﬂWé@ 55k fiRCst the inumbenmayebe

simlar to 800 #ugsdsp beBns- Gfyp groupadtusundterLR 3 tive | ookup sol ution
is to use a hi e{eﬁr chically-structured distr irbut g}aégég%a%’agp@rg%ﬂtgﬁ?wﬁem | ar

to (or even part16f thd I Simalardo SOt mmbedyS) of the Internet, in
order to resolve the U part of a resource code to a corresponding URI.
Thi s apprqach, which will be described in nore detail below, would

typi cal | y PHVolyps kenkalpases nmi nt ai ned by each PSTN operator for 15 its
nunber g Wi th V\:hACh URI s are associ ated. These databases woul d be
accessibl e by &M BEFRUVE dookupnsolutinn 1otokuss i hieeschibally-sthedniel dddiButed

resol ution reqeiase Bal |+ to the appropriate database in a manner
sinilar to the Domai Eﬁ@lﬁ’ea@%}@g‘%‘% ﬁvef’mf’é‘p &éé@: DomaimNapde Sy&téms (DNS)

constituted by cintheafmermpr,i af @rdeds@) Wdoph am arranged to request Ul
resol ution over _the 20 Internet through iﬂ%egrqpag%aﬁffaé'é’fs%qréeo@g&@b?ng a

DNS- t ype | ookuSOPiiReing dRlonlhis rappraachiRwhiist eilhi bealiéseRibhd G Knof 7%!et§i‘1) e
)

further gener alpefRMBAIS tyPi€aiRPRVSRE Idg%a%ése\s/vr}%%negi?lgd g?g:thé'ls‘N %T)Erator 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 constituted by an

dppropriate resolution program arranged to reyuest Ul resolution over the
20 Internet through interface 44.

Before describing a DNS-type lookup implementation for the URI determination block
47, some further general comments are appropriate. Whatever method is used to

determi L . .
rmine the URI, certain simplifications are possible if limited constraints are placed

25 o . . .
n the URIs permitted. In particular, it is not necessary to determine all components

of an URI in the following cases:

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

resources, this standard part being simply added by the block 47 once the rest

of the URI has been determined. For example, where a roaming number is to

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

subdirectory "tel"

roam" in a

o .
of a subscriber’s directory on a particular server. In this case



determine the URI, certain sinplifications are possible if limted
constraints are placed 25 on the URIs permtted. In particular, it is not
necessary to determne all conponents of an URI in the foll ow ng cases:
(i) Apart of the URI path conponent c be made standard for all service
resources, this standard part being si n'gpy added by the bl ock 47 once the

rest of- the U ' For e | e, where a roam ng nunber
is to 30 be Io?@eg@ppslﬁrloﬂﬁ}(ﬁ%ﬁ? %@d@g ?%H%ST ye jpartraf] the ppathacdmnpanehr oant

in a subdl r ect ame)first détérmined aat RR&H tHeek Q Licula
server. ShIS case 26 the URI host chrlr%cl)xﬁg%?g&lnﬁa&{'[ é@ﬁﬁ@c b‘gpe‘iml gue
part of t é‘ pat’ﬁh%&}?ﬁloﬁﬁéhtmﬂmoeeml aaatbedmgmﬂed)eam@ safifRMast Q?r&fc

pbe arr anged

th t "/tel dded. The UR th t
o be't he same SUF 37 SPLaSRERH RetF. Bartionk 4 HeediBgoomy docdmiemmibanbliosk 47
needi n@ only tocoh@iciel A& tHa o Qper d then add the path. For
exanple, it may dti)llgﬁager eed thgtalata%e Bgtthh%%s \‘R/aé} Ee\ﬂg’feﬁ dithat tgélpéﬁhone

nunber concer ne@ustorlways fendiwith thé telb;ﬁlont:e:ilﬂilﬁb'%téd?ﬂex‘ﬂeﬂ' or sh?ﬁnfl@?(t of’"r.tP:i gh
probability of g @ueneas .on the hﬁlﬂ machi ne. The p SO i ncClude
standard conponSHPHAHRE Bi2ilsdabaved th,bea’bﬂlty(d)fun)lqlEinessl«mmEHoedmﬁﬁﬁﬂ@
nunbers may havgpe ¢ 1 resour es 10 | ocated on the
sanme host (sle)rvgél sgigégfyo sslqigag&’e} M%%gés NERYS 1 ezi‘dﬂ%q’ by ddogkn47.

t el ephone (Winbdsloe tedepiione mlhfbehoﬁia AR REN & Lhis.case,
t he th corrpgnent caﬁhconve lently |¥ch ude al loHE para’fng%lgg ?oélf%eﬁhone
nunber Thi s sPYaieH PRADG $ASRG BAst sexvier e tans gt iseonty necessary| o hise hfart 6f @ehone

t d I t he f dom t h th
nost “ser ver on Ty b AbRfmlrk! GRIRRSomiRhen ane NRD: mosbiyeror e

poi nt worthy ofpartmcanpmemh ein a:mmmmy e bR all 8¢ ﬁﬁrt ?f" @1&1 t?legthﬂxg% hosh?‘fal N

conponent of t URI may be provided either int ormo

name or a host ’W‘&H’(&‘Pés@m ioh artight degieooif costrobieythe iefshhbite dpEQTEH; AndaNe,
then a further 4a@s ng hast, nane to | P address w ||
subsequently be csarnrl?gd1lé [aggﬁﬁd‘gﬂm THGEPMtp ¢haose fthe dog1 servemgnt he
Donai A5Name Sy sthéch Qgertmecebnhe,[-rpﬁbne Mges further resolution can be avoi ded
if the host identity is directly provided as an | P address.

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 interface 44 using the Domain Name System of the Internet. This further

resolution can be avoided if the host identity is directly provided as an 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, a customer database containing
other customer-related information. Factors affecting this choice include, on the one
hand, the possible desirability of having the number-to-URI translation inforration

widely available, and on the other hand, the possible desirability of restricting access
to other customer-related information.
30
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Where a dat abase | ookup is used to provide the nunber to URI translation,
this 25 database nay be independent of, or conbined with, a custoner

dat abase containing other custoner-related information. Factors affecting
‘this choice include, on the one hand, the possible desirability of having
the nunber-to-URI translation info-m:at9on wdely available, and on the
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cor r espondranglatibh facility will be referred to as a "Duris" system (standing for "DNS-type URI
15  Server" system).

The basic principles surrounding operation of a Duris system are:
- every telephone number can be turned into a host domain name (the name

Space containing such host domain names for the :zlephone numbers of interest

20 is referred to below as the "telname space"); and

- for every 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 UI part of a

resource code 54 (see Figure 11), is first parsed to form a domain name (step 120) and
then passed to the Duris system (illustrated in Figure 11 as formed by the DNS itself)

to retrieve the RR with the corresponding URI (step 121). Following on from the URI

lookup, if the URI returned has its host component as a domain name, the DNS is next

used to derive the host IP address (step 122); this step is, of course not needed if the

host component is stored as an IP address in the RR. The URI is then used to make a

30 resource request to the appropriate server, passing any RRI part of the resource code

54 (step 123).
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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 12B where again, the hatched
area represents the telname space). The responsability for administering the -
domain "tel.itu.int." would then Jje with the ITU. With this latter example, to

form a fully qualified domain name from an input telephone number, after the

20

number has been parsed to form the part of the domain name corresponding to
the structuring within the teiname space, the tail "tel.itu.int." is added. The
fully qualified domain name is then applied to the DNS and the corresponding
RR record, holding the required URI, is retrieved. As a further example, the
telname space could be all name derived from internai extension numbers within

Hewlett-Packard in which case the root of the telname space would be
“tel.hp.com."

and Hewlett-Packard would be entirely responsible for managing
30 this domain. '

(c) Fragmented Telname Space within the DNS. In this option, the telname space

is split between multiple_ domains of the DNS name space and the Duris system
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| PA%%ompany and Y company) with respective DNS domains of "

Xco.com." and
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yco.com." may agree t i i

y ag 0 operate a common Duris system with a telname space

split between "tel.xco.com." and “tel.yco.com". In this case, any Y company

telephone number input from X company will e parsed to a fully qualified

20 : . : H "
domain name terminating “tel.yco.com." and vice versa.

Consideration will next be given to the parsing of a telephone number into a domain

name - in other wo ' " i
rds, 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 number (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
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C

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 follow 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 tme 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 w -uld 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  teiname space is being used as illustrated in Figure UC then the country code is used

to look up the host name tail and it is only the national part of the number which would
be parsed.



nunbering plans. In fact, there is no strong reason to follow such a schene
as DNS 20 servers know not hi ng about the.neaning of the nane space. It is
therefore possible to parse telephone nunbers using a determnistic
~algorithmtaking, for exanple, 4 digits_ at atinme tolimt the size of
each subdomain and making it possible tdl'insert the dots' without knowi ng
t he nunberg; I ned. .So_long as_.the DNS domains and zones served
by the DNSF lgglrl@eérasgr %%ﬁgf“‘ea?'é&s o6 hp¥a ﬁNS SCr¥en ¢anabe sewarpkto 1did RR records

I nt er nat i ovigh URIEDRISrehée s i ppr Late to separate off the
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initial p&rikestliv, O Reillydk Assotietes2t997 G Md&cﬁm%f@}‘%% Cﬁﬁﬁs and

t hereafter élsge a eteéﬂi@i stic scheme (for exanple 3,7 or ,86 ?:F,r?ée,r4) to
separate th8 et Pax otfRigmentatign  Thewypet efitiBORRedeoswe isPasiCeratypd€i NG
used as ikdggstrated in Figure UC then the country code is used to ook up
the host nane tail and:it is only the national part of the nunber which
would be parsed. 31 Finally, as regards the details of how a DNS server
can be seﬁ ulg(ﬁ@ hold RR records wth URI's, reference can be nmade, for
exanpl e, to> B BOBM NBat DS, labsishshonldmbr ifrthéary deird, with Retlgiy ﬁzr_ﬁis
e Uni x

Associ at egonvédep i&?w sgli.hes wto set up a DNS server wusing t
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first chaggghgerof each label. Thus, a 4 10 digit |abel of 2826 woul
beconme "t2826" where "t" is used as the standard starting character. It
wi || be appreciated that as with domain nanes, where an input tel ephone
nunber 1s nxf{) the full nunber (for exanple, a local call does not require
any i nt er Hat bbeapPRseciated ahatis wishi @opmai nathes, iwhet® uhdnfig t@l@gﬁ@xﬂz ifthBerds
domai n napg &lgfﬁhﬂuln%&a{{odgrrai AR The Ior egoi ng discussion of Durrs system
i npl ement ati on, H Bumbef (for exqmple, 2 lgcal €3l dags ot iRfludretaply d pteomeionahdearea nt o
an URESwhende prefix),eit eued)Be pdFHR8Minfo®s BBmbalerdrid bn the 1ocal 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 fuil URI. It will be appreciated

20  that the described Duris implementation can be readily adapted to accommodate the

various modification discussed above regarding the form of the UI and what parts of
the URI need to be looked up. For example, where there are a number of differents

Service resources associated with a subscriber each in its own file and the required

source is identified by a pic part of the resource code, then the input telephone number

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 UI then being
appended to identify the required resource file.

For small iocal 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 featres are present.



U of a resource code and the Duris systemreturns a fui | URI. It will be
appreci ated 20 that the described Duris inplenentation can be readily
adapted to accomopdate the various nodification discussed above regarding
the formof the U and what parts of the URI need to be | ooked up. For
exanpl e, where there are a nunber of difRerents service resources

associ ated with a subscriber each inits owm file and the required source
is identified by a pic part of the resource code, then the input telephone
nunber 25 Nathte B£SHSSG: RQsdu?E% up, not the full URI, but the host conponent
and t hat (p;?rt of the patmr component up to the rel evant subdirectory, the
pi ¢ part ofurninz Wbwt her kehsidera tdent theg, required resource
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PSTN user W%#gyal or organisation, whether a calllng or F &5 B v)
can be place a server 51 over the Internet froma user termnal 53 in
one or nore WAV pages. 10 Consider the sinple case where the service
resourlge is a service data itemsuch as a tel ephone nunber (for exanple,
an al ter n&Oilen thibeimple chee Wheredthe fsevice HSBhICE i ra?ée%gé"&ﬁmc?r responding to
t he nunbe[el%hﬁ)l I eg b% a é&}l ling party is busy). This T vers! of SH A

coul d be made the WHPE {I4r\Fxamiplesanr alicrpative phmber pagbe Qfied Mg e Cliser’s The

phone pageldglone OttreesBEndi .t he t.to HTTP in which case the GET
15 met hod coul d be ussgdntggrwgt }rﬂlee@'érﬁﬁﬁreggqlf?ary&Cﬂélﬁﬁel?a.n}su%lbuaw. This

diversion pumabt eould b ' d
arrangene o eould be tiudie RhO Ssle @é@?ce'r x_%s&ﬁg%gtg rp?lg{l?u B?egf:eorgtirhg Jiser. on

functi onad éshri eval ﬁq/t he di versi on nunbe

nunber i s P PBRISPags Copld b URLawith scheane teet HTAP &3which@8se ikk be
desi r 4Bl emethcAGHRIPBY J .t h explanatory material (this w
often not be necessarsiletdgg r%ﬁlgpggh\?\é&r“s'ff%wn F- JUeh anarmngemgatistsuititde

ret urned ¥frif® phane page is only to be used for functional retrieval of the diversion number

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

not be necessary as the diversion number can be arranged to be returned into an

20 existing displayed page that already 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

acce iri i
SS 10 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 €xplanatory material. It would



20 exi sting displayed page that already provides context information).
However, where the phone page does include explanatory material as well as
t he diversion nunber, an entity only wishing to make functional use of the
"phone page, could be arranged to retrieve the phone page and then extract
t he di version nunber (this would, of codse, require a standard way of

I denti fyr |hformation.to be extracted fromthe phone 25 page). An

al ternati \r/kge%r@g "lﬁJrq Lﬂ‘ g’reraézﬁ?ssﬁ’rgr'%fﬁ%r?%@Fcﬁsérthfprmiltd:iertg:jéwrusmgt the \dpBrépRfarcand
functi onalobjestaf&siod 0 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 nethods

associ at edYé(yi hf{}-‘.lt’ one for purely functional use of the resource and the
ot her enab |né;n Bk Tanesmens Jo ipApwdingxfoiraboth origwingt £1d Alncribha el & 3R

then bes uivérsioRGARESSA [ 1.0 access the resource object using the
appropriate object net ﬁggg%’E’éﬁ‘é‘f’ﬁé?pa&??éﬁﬁ’éﬁﬁﬁppmpmm}#'r:dlilﬁg.lréd)forbot h

vi ewi ng arfdch usetdachaksouse dvitd@ts owriewSirsh uld be to provide
separate res rbggi appropriately confi (;ur ed ?gﬁi@@gg%llﬁ@"h’e%ﬁ TEIQUSERSce

having it&¥ Hi§H Qn 1Be game phone phgs/anddt thisseieh theCBP Pak oF eaX‘ﬁ’H%?guR%

pl aced on cbhe wrRiE ge and in this case the U part of each resSource
code woul d be the gg%‘?.gmﬁ%ﬂetri eval of a phone page for use by a hunan

user will generally not be as tinme critical as retrieval for operational
use bylga ﬁTN. élhgs, while for human use the schenme specified in the URL
of a servite TS8R ABOBGDISE fo8 usAPa umamuse beilp gorpdIAORSE: 4s¥me critical
oper ati ongg rH&févE? &e@e@ﬁ.&agﬁecbal " Sme" schene (access pro ocoﬁ Whi ch
woul d  resulTrnak FoQRern SuO¥ iy F pthus sdhleafor dammanougel the ScBerg Cess

t he requi spatifiebimthe THE of dis¥RAc @Y m current exanple) and
respond to the accessing entity in ?ﬂgmﬁilﬁiﬂe sYTAYebe adyantageausfes dat a

i tens, ot RBFTAHERA| eetor Jefine afspecial i'pleore seHEme (b i G, for
execut i onpdgfyeRh AGECRL dNe  server) with the re_su(l ‘%&(%%‘nglag&gx‘g@ﬁl{l S’gdr%ﬁ%ei ng
returned to the "oUT &t Yilk ¥keRUMIsed Aecess untine ¢ agessihe eeduigidcresource

downl dadaldieersiopridriiersS §f R cdrfed: R§ bng entity for execution at that
entity; and a | ogging resource for ?%8%?2‘8& rgSpona t6 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 the resource: service logic downloadable from the server to 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
has been accessed). It will be appreciated that the logging resource is really just a

particular case of service logic executable in place.
25

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

be arranged to implement time-of-day routing, the result of executing 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 constituted by
30 downioadable 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



i nformati on passed to it by the accessing entity (or sinply for |ogging the
fact that is has been accessed). It wll be appreciated that the |ogging
resource is really just a particular case of service |ogic executable in
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resource. If it is desired to 5 provide an explanatory material with each
service re rce hen any of the solutions discussed above in relation to

t
data items,’ AR e %‘H9"W@erm$®r¢¢1mtoobeassebfﬁ'te@ewftﬁ%ohﬁrﬁﬁexj zhto be
place

associ at edswdht fesgurfd! gRe ch _such resource can be ced dheak
respective phone page vmb% Rlﬁggd;ogaf{ewngmmge With dtsewr BRIr HeRveg@Dr 0ach

is to pPacthesrefested mppemach detor SISEQMIE SfehORA; age, and use the RRI
part of thﬁ,e ﬁ%ggg%n resolgrce code?%%ﬂ%@?&egg@g}&WP%Mduse

appropri ate RdiBg desouserucaties it6 ehilae aEé&@ttS‘i'h@gﬁﬁ}Pg,liﬁg to
|

its form (resewrde.eqh facc&¥&F WSLiA- Rl ace service logic, returne
downl oadabl e service data o?ésﬁggclgcﬁg.t%% Ueaied agcopding ta it§ fenmsi(execordtier

servi ce- da*&cHiésawlare sendcealdgioyereinedialf RWRARNILHR i Place service-1ogic
resource are placed on the sane phone page,%éﬂgi%@r’%ﬁ%ﬁ?rﬂi £)- resource
code m ght have an RRI of "I" whilst the tinme-of day resource code m ght

have atd RF!'husa'Fb&thdfb@ihim%hW?r Linglcalled party options are to be
included in a service resource osrsrﬁ%érhé%ﬁ?sgf’ﬁ?r@p& umetpislaytexecutivarinas

al ready i MIReCatevice-lagie resource are placenén Webﬁnﬁ%n93bage, 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".

5 . .
0 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 downloadable service logic and/or execute in place:
service logic. A particularly powerful combination is the combination of the two types
of service logic where the downloadable service logic is designed tc interact with

eéxecute-in-place service logic; using this arrangement, the user can be presented with

30 complex client-server type applications.

Example Usage of Service Resource




constituting the service resource as downl oadabl e service logic with the
chosen option possibly initiating request for a foll owup service
resource. 25 It will be appreciated that a service resource will often be
-of a conplex type, - conbining service data and/ or downl oadabl e service
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| eadi ng Lpg A enablenamISSPare seMily oidertifyi b ydialtkeinhivh¥eA a6l 2 aske]

nunber as mamfebt lprSE hag,a servi.ce resource 49 on a dedi cated
phone page on HTT ersgtlll\gg? seg%e {eﬁ&%ﬁ&?@ap%\ Cted Rhoneopageah HITTR seRterher e

i dent i f i edlathi$ pRond Pagehiswing PREeNH 2t a IORE' «aen accessed returns
t he culrd[' egt rpari ng nunberﬁg(" B-tel Nb") mhﬁéflgéﬂgﬁggggbmﬁﬂgwe H"’rgeg he

si npl es 8 BNOR RABSHBRRR ragwed sequms thecwiremy | reaminphRmbdiat B-&INbbewpRdi fied
by B (for g Eeaclflééxorﬂ\%é o D'en | 5323, as B noves to a different phone.

Mor e Iikelbz is that B's p onafbég‘éasfs ShPROBs Rage 1S jusia singlesmmberahitagn c
provi di ng beimedified bgtay (fopekhmsle, F l?ﬁn%{ entpexanmpl e, f.he association
bet ween B.,s Vbt el ,bgumgeg andgt heﬁ)gllRE t(E) ss)'?)p o%g"%"ggé%s‘hgf?{ﬁnéag?w-an
associ at i on°¥aHedy iscthat Bi pphone pageis ABexdduaninapld6e Serfict A8k ol Riffihect
user B byo‘f“d%&';-i)’}?néhe Webt el nunber of B, the 20 tel ephone 40 b€l ng used
by A passes a ca\l et up request to SSP 41 (note that in Figure 13 the
bear erl5pat hs t hrough the tel ephony network are shown by the thicker

In the present example, the association between B’s Webtel number and the URL of

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 bearer paths through the telephony network are shown by the thicker
lines 60, the other heavy lines indicating signalling flows). SSP 41 detects the dialled
number as a Webtel number and sends a service request to SCP 43 together with B’s

N Webtel number. SCP 43 on receiving this service request initiates a service logic

program for controlling translation of B’s Webtel number into a current roaming
number for B; in fact, in the present case, this program simply requests the resource
access block 46 to access the service resource identified by B’s Webtel number, (that
is, B’s phone page 49) and return the result of this access. To this end, block 46 first
translates B’s Webtel number into the URL of B’s phone page and then uses this URL
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

results in B’s current roaming number B-te]Nb being passed back to block 46 and in



|l i nes 60, the other heavy lines indicating signalling flows). SSP 41
detects the dialled nunber as a Wbtel nunber and sends a service request
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of a di al Itadillnbedifprecided Sht! t =18 triggered by a variety of
trigger set:hnc%i ng r?:(::all Iei Eg%&pgﬁoyéﬁgﬁng%r&g%e E:gﬂ‘%ﬁp dhe Jervipeequesd fromp e
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causes t Y Gbsqmp proggessp(fotexample, ealledassty e IRaIAENHS 3ol Sk 42

which theg, ringing for more than a certain time).

With respect to 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 picking up the call to pass a service request to SCP 43 which then
contacts the appropriate logging resource over the Internet to register a vote after which
the call is terminated. To minimise bottlenecks, a logging resource could be provided
5 at a different URL for each SCP, it being a simple matter to collect and collate voting

from all these logging resources over the Internet. If an SCP with Internet access is

provided at every SSP, then the risk of congestion is greatly reduced.

As already noted, a user’s phone page may hold muitiple service resources in which

case the access request from the accessing SCP needs to contain an appropriate RRI
30 identifying the required resource.



contacts the appropriate |ogging resource over the Internet to register a
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Prov151oning 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 f c : .
ar as provisioning is concerned, two basic actions are required: firstly, the service

res
ource 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 multiple
Tesources 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 'registering’ 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
cenan 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);



25 any other condition such as point in call) calling for access to the
resource; if nmultiple resources are provided at the sane URI, then the RRI
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depend on the natu -8 %%e server concerned. For exanple, if a user has a
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if the sgpyel Ls.a0 O{Qqani sation server to which the server has access
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I nternet ade el ef)ﬁéms%’é@ilya oad 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 itself require Internet access.
However, if the server 51 is one run by an external Internet service provider, then a
user can arrange to download the required service resource into the user’s allocated
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 computer acts as server 51, placing a service resource on

a server will 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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egi stratjon process). NEHulaObe Ghed o produce a customised

erv
IcE 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 s si

Is simultaneaously effected. (It may be noted that if Tegistration needs to be done as a
Separate act from having a service resource loaded On a server, then using an HTML

f . : .
Orm 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 necessarily 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 should be noted that producing a

customised service resource using an HTML form is not limited to cases where the
PSTN operator controls the server.

30
As regards updating service resources, there is likely to be a need to update certain

data items on a fairly frequent pasis (for example, roaming number). Where the PSTN
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i nvol RhiRore Semplexaipdates hie ma i 0
Consi der a Sivon T eetsary P gb Bitoublh HrBest Riinad 1o thas

Consi der atelg@fyedithi ; t be. given to other
resourceskﬁelg f%)}n"gﬁ rpéoﬁlé B%n the servers 51. For exanple, if user B's

phone page contains a diversion nunber, then provided this phone page is

read-%c:%%ipbgllg lovetrl the Internet fromuser A's termnal 53, user A can
r . .

use a gr ERRrY\eWhereothe exervicm ésogra28 are held on a server 51 controlled by the

Web User Interaction

20 . . . .
-Con51d_eratxon will next be given to other possible uses of the service resources held
n phone pages on the servers 51. For example; if user B’s phone page contains a
diversi i i .
) IS10n number, then provided this phone page is read-accessible over the Internet
Tom user A’s terminal 53, user A cap usé a graphical Web browser running on
terminal 53 to view B’s phone page i ’s diversi .

N Page and discover B’s diversion number. As earlier

discus i i
sed, 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 usér A with
accompanying explanatory text. |

A more useful example is a current roaming number service for user B Suppose B’s
30 i .

phone page 49 on server 51 (see Figure 14) is operative when accessed to 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



termnal 53 to view B's phone page and di scover B's diversion nunber. As
earlier 25 discussed, the diversion nunber may be passed to user A for
display in an existing visual context giving nmeaning to the nunber, or may
-be passed to user A with acconpanying explanatory text. A nore useful
exanple is a current roam ng nunber serdlce for user B. Suppose B's 30

phone pageph8ne VEer see Figuyre 14) is operative when accessed to
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to be called is then determ ned and passed to user A's termnal 53 (see
arrow 68) where it is displayed. An explanatory text concerning the nunber

will 10 @eoetiabh ' ved: for exanple the text "Please call ne
at the follow ng %ﬁb%?:tg%e%gg%)ddgb@e’bpgtﬁ%%@ angd ppssed ¢x usdreA sgepmningl 68d
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t ext thatthengkrde S tine ubj ect to change; scripti
phone page is, of ﬁ%@&?};g& rggﬁgﬂ% s §a§u& #lsQ withoalb nembers where B abuidthee dat a

need bhi yrepehed| tgetber imithahe tdhedCRherd B @ad M exanpl e, B's phone page
m ght i ncd#de downl oadabl e_service | ogi c; S%thﬂee}’é&ggahcﬁ'&‘ pupbera Since

termnal BUSSXra Information is,jikely te Ibsi subpcaroefréqueRecidings Sihe Shij Serible 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

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

In a further example, B’s phone page might include downloadable service logic for
execution at user A’s terminal. This is useful where choices are to be presented to a
user, each choice producing a follow-up action such as fetching a further phone page.
For exampie, the first-accessed phone page may be a family phone page giving the
general telephone number for a family but also giving the user the pdssibility of
selecting further phone information op each family member, such as a time-of-day

dependent number:; in this case, each family member has their own follow-u
page.
30

p phone

I ' -
n the above scenarios, user A has been presented with a number to call over the

PSTN. User A can now pick up his standard telephone and dial the number given. In



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 al so
giving the user the possibility of selecting further phone information on
each fanily menber, such as a time-of-d4¥ dependent nunber; in this case,
each fant their foll ow-up phone page. 30 In the above
scenari 0s lf%lgsng ;&)&{ q%gzgﬁ%% ERSHy ggg MY bas dntenen aatess vid acSILIP/PPBIcohh@ticRSTN.

User A caoverowhiralnad® RoSISHRNAsEENSlephone. and dial the nunber given. In
42 fact, a conpli ca?jiaon ari seéqﬁﬂx 1§{ne| &nﬁ%sml CA%. Ackctelephpne lme is

SLI P/ PPP glspatsctiedhp vithemakingoingirner atcesiO0hdrSElb ine since, in this
case, A sAt,ELeg%)r]_ogone_ | i.ne i& al ready tmi::ed up w t‘ﬁg)ﬁggisgé | R HRR G@lldgs s
when gat eway DS &1 ans YD coanedsion, 29 twa\chanreleaRonQilable! bhidBrdbpih
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exanpl e, STHFY YREsHen 1y stoving sayl)requided bt hﬁbﬁiﬁt?(h?#o} %lxﬁlnbfé/ PPP

connect i ofyrkdhy erbgﬁlfufc L h% {el ephone line. A can then telephone B.

At the egt(lj1 of this call; ORet:ut @e%‘ﬁ&?‘h’é@@ﬁﬁeﬁ@l&ﬂfﬂ@ nehnesfss iteN,

usi ng t hethstebyefteestmties s bA@1ih®NAtQn' he,pqi nt where A left off

to cai& B. An al ternati\?empgpprc:ach i‘%nttgérg%&pg%’ge g'sﬁ??@o‘?‘@ ofthis ¢3h, &ki ng

modul af i CHTSERURE thsuspended| lafemmetcsession using/thalstopwd g@@/g,’f@ﬁﬁ{&q tﬁl% o be
st.” The

si mul t angg ' er such schenes al ready exi TN
hould A bof %ﬁiﬁé&?&%ﬁ%@lﬁ%ﬁm@@m@ apRTPachi IS0 PELNEs sEiRIBlOg

from A atmsinpie prdatationd ' . rqpriate destination (the
| nt ernet data tgtiighg forwar dgﬁ%ﬁ?ﬁ%@%&bﬁ&@?% %a’ﬁ%wsmqu ddafect i on

for user D& SiMYltargously; easried.r & amniter ng sugpsSefies iv Of: .C nd
voi ce trahdl geld J RE,eyerse directi o:uwoul d gl gg@nd e%zmég{rlv&%?fnsll'r%gwé)tﬁl@one
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t hat usgr A tg!r;lrsﬁ nal [:agtsaa} ovikdegé\jﬁ\ne%tﬁlaﬁgﬁg{gﬁegﬂﬁr‘i’?fa@n gﬁ@“’ﬂf@gﬂ ke a

call overth§ A8P providing the SLIP/PPP connection for user A and the voice stream being

passed to B); of course, data and voice traffic in the reverse direction would also need

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

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

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 providing dialling functionality on A’s terminal, it would be possible for
B’s phone page to return to A’s terminal program code for automatically dialling B’s
30 number upon A confirming that he wishes to proceed with call placement. As an
alternative 1o placing a voice call, if A’s terminal is equiped with a suitable modem and

controlling software. A could, instead, elect to send a fax or data to B through the



PSTN fromhis termnal; this functionality generally conprises a hardware
interface 70 (Figure 14) to a tel ephone Iine 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 nunber or, prefer"é‘bly, A need only "select" on

screen t hepgpnp ughne hone page and then pass it into A's
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A's term .PS be subject to the problem al ready discussed
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In order nombef eTHPAiRRoARIF PAPREinid8d L ervice 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

voi
ce use, then referring back to B’s phone page requires a new Internet session to be
started (in fact, this inconvenience could be avoided if B's diversion number were

Passed to A’s terminal at the time the original number to be dialled for B was
supplied).

The service resource accessed on B’s phone page upon B's telephone being busy may

of course, be more complex than just a diversion number. In particular, user A may

be presented with a range of options including, for example, B’s fax or voice mailbox

number, the selection of an option potentially Initiating the running of appropnate

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;



voi ce use, then referring back to B's phone page requires a new | nternet
session to be started (in fact, this inconvenience could be avoided if B's
di versi on nunber were passed to A's termnal at the time the original
nunber to be dialled for B was supplied). 25 The service resource accessed
on B's phone page upon B's tel ephone beddg busy may, of course, be nore
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runni ng of appropriate 30 accessing software. Another possible option would
be for Ato leave B a call back nessage using a form downl oaded fromB's
phone page upon this option being chosen; 44 the conpleted formwould be
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Internet/PSTN Cali Interface

20 . . ,
In the Figure 14 scenario, A’s access to the PSTN was. through a standard telephone

.mterface even though the actual form of A’s telephone differed from standard by being
mtegrgted 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 i i
Interface 80 into the PSTN. Interface 80 is arranged to convert between ISDN-type
¢ ! arried
Toss the Internet in IP packets: in addition, interface 80 transfers voice data from IP
packets onto trunk 60 and vice versa.

telephone signalling on the PSTN and corresponding signalling indications ¢

30 N
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. At interface 80, the signalling is converted into ISDN-



after being supplied with B's current roam ng nunber as in the Figure 14
case, calls B via aroute that starts out over the Internet and then
passes through a user network 25 interface 80 into the PSTN. Interface 80
‘i's arranged to convert between | SDN-type tel ephone signalling on the PSTN
and correspondi ng signalling indicationd5carried across the Internet inIP

packets; in _addi talll‘on’ interface 80 transfers voice data fromIP packets

oI, LUK oo e Pe e veried o I0F L Callpoap Avimpiocalds i, Aabtal yPand
signal | i ng over aem?%tser nlé%fg{rgd isqufgr[g}é’é‘d‘éﬂt,erﬁaﬁ@ 89d drves shointehriechtd she

al ready krsoftwar® 8A'ia A Rrehial. Phisish 0. he signalling is converted
into 1 SDN 45 __tvpe signalling andsgaitg,gI %S%SBILie.mw%g@& prmation to
proceeds e obremisendy fandisptayt wr A. Updnathk icAl Hesod; ngjfﬁlgﬁsﬁg back

t hroughy i qﬁ‘ﬁr‘f’a‘?ﬁ%‘?o g.ver the Internet, to the software 81 in Yy g can
termnal . i'S OOy ‘Sﬁ%fgg%@eéé‘pl“@éﬂf-‘ﬁ IBPWgE st dipitisedriz phshettardwie WW
browser 73nteffaceli8s Rnahé® ik t becam ng established, A can 5
talk to B through s el épﬁgﬁgq’gﬁmag%%ibée”?ﬁwg §15tor fravarsedihgi intermet i n
phone har dQdRierfagn 8@ (sercar®8 8dhdvdite raffRSEbiED fh %gts by software
8l to traverse the Internet to interface 80 (Se26§§#f6éWP%§ ‘;%ng?‘ce traffic
fromB follows the reverse path. IN services can be provided to this call
by SCP i nINegp@oeLcdiOb@ paffidd m 10 an SSP 41. Thus, if B's
phoneVI:OS gus ,e‘Z{]d"I]hB is;raeglflygtc@re G#gfgycg{: BTGOS0 a Sexvierarequest fearsi vi ng
a servi‘cedp - Thiusl I8 seeonB'is bagn s a&tReR mg or call, ¢ yersion
and retri BX& t he di version nunber. If SSP 41 Fst&ﬁ%?fse ?k%&?ﬁf%'agtcgi §§
service request 18R 2 SANICE FqEEHINE aseesa B’ approptiite phogy Rhg@lf&%jlgﬂ,&ﬁon
returned tfd fetdiel€iHE | .handl ed in the manner already
descri bedﬁw’ t r; ref er eér]iclérs‘@gxeé.lﬁai&%é‘fé‘gsp ?g 1§ ROk $¢¢ {0 IRIFAE F sprvice Oequest be

provi ded Wi ¢ teldéphoot beimglbusy, gierbusfindiSari iS t,trigger., condjtions
and genergfe a lsgr.vi ce request toﬁSCP. 43 olnﬁfptﬁgggs@o di el whpre it can
satisfi ed>c ¥HIFG ipthe Tnapder almady, sesribedayitl? e fEiegos €o Fmirklystrates a
furthas arrangenent by which A can call B after receiving B s current
roam ng nunmber. In this case, a third-party call set-up gateway 90 is

provi ded 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-Partv Cali Setup Gateway

20 Figure 16 illustrates a further arrangement by which A can call B after receiving B’s
current roaming number. 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

5 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 Toaming number. Gateway 90 first attempts to
setup 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.



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

bet ween specified tel ephones. 25 Thus, 4Lg)on A wishing to call B, a
third-party call setup request is sent omA s termnal over the Internet

to the ga arrow 91). This setup request includes A's
tel ephonerfer:ﬁljV§ ielrgg%&%?%? l?:‘if?’réﬁ%‘%&rﬁ%?mpmmw deSatibatbyceBlridd iy eAddeeMPt S

to setup the call to A s tel ephone (which should generally succeed) and
thereaftecr;ﬂto seéOSO up the call to B s identified tel ephone. Once the call
i s set up, JSaAcHan coammuahsioc dkee arrangest a6 dyagl s th STN. 46 |If
B's phonaﬁga& beendbugé/, t hen, an g.of t he p?re]%?%igésll%aggs rthS s@dn¥PoBs rmay
ensue. enaY 969 (HBEH condiions peiag setstied. Thits, grswiyos0 FREIDRLSS; foBiSCP 43
upon r tRrsisVednkif € | tions being satisfied. Thius, gateway 90

m ght bezgﬁt to S& &“é"’ﬁ‘%ﬁi ﬁeso %ﬂi"i‘”&% ﬂmagtecﬂqsegvxgetrethmscem foridiate
a servi cdlveguasnumberSARoWavéro bagdined thee hgd Ok r wever passing.the
busy i ndi catj on (?ack to A s te?rri Flnag;j Vi gﬁ%)gg#de}%%QBac?gwp%FéFmabé&use
of the fI%&G'HM 77 PRetgfrese beonuse gh thii fiexibility hegivac al @Bardil® AL AN on,
generally discussed in relation to Figure 14, a conplication arises if A
only 10 rjé?;al nternet access via a SLI P/ PPP connection over an ordinary,
non- | SDN,AP8Teddy igeaeradly mitusded ih ReGtiEARER A el ephope |ine is already
tied o ‘ﬁat Emeaki ng | nternet ACCess mﬁgﬁlgggé{}\h@c‘%ﬂp AR arisessidiA gplya” cal |
to A's terepHbmet achges %%Iaﬁmﬁgpﬂbsmﬁeﬂobﬂad&aﬁﬁﬁ o _ﬁmrﬁs-{lﬁ line
(term natsjfep. gf fﬂi?tc 5rene‘aE,sstelési'lon; .mul tipl exing voice and ntetnet  d5ta on
sane tel ephone ne? cah SarSBIYY Ul #Esady ted wp teithnanking Bgdrhersaddedzot h
for 15 Fiwhenegalewand0 fseksMio0det & g s possible |f user A's

t er m nal ré:s%gcthc?fng'l e aé4\zosi ce calpllaﬁgé;ﬁgﬂpa %?@Wq}gr igeﬁ&%@@SMFlsaeﬁem

| nt er net : t i S1g8es &4 (temminationeofcatdrneafssie Ry i interface
80 of th@a@&#{ﬁ?‘%é f&gg& and the voice traffic aﬁ?ﬁ@%#ﬁ&lﬁgﬁemﬂ
conmmuni cat ron W Eht L ding)eanealso be usedihere. gAn aitesnafite approach Bogefori ed

i n | Afer Fegurpadkaid fRassask 98]k | PLPPP connection to/fromA's
termnal 53 but 20 as. I%gi cal | ye i %ﬁﬁkggs?ﬁg\,\g U5 Set teranindd ranghandle a

appl i cat 3178 CRliAni digitised tveice prsbeds@verithe Imyrdee MRS chdtatind Pick hfidaparty

call setyp pfa%&'i’ﬁﬁ%ugﬁqg iDrface 80 Sk rt%enl%ilgutrg 1 ?’(t)Sn\Afagnd 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 logic held in B’s phone page and executed

by server 51 (such an arrangement would, of course, reqtiire A’s telephone number to

25 be passed to B’s phone-page service logic and this could be arranged to occur either
automatically or through a form presented to user A at terminal A and then posted back
to server 51).
It may also 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.



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

t el ephone nunber to 25 be passed to B' s phone-page service logic and this
could be arranged to occur either automatically or through a form
presented to user A at term nal A and t#&n posted back to server 51). It
may al so-Rg ] he interfac Figure 15 and the gateway 90 of
Figure 36 prov oo S afBt o 80 number) Serviemguest s bei ng passed to the
service chngsr eptiti Qt her_than SSPs 41. 47 WAV based

" Fr eePhone” g@ga&h&ﬁ%é@ g?%//iace reF*’ﬁ‘i’%e p‘?fsrsﬁo& Rumberi' rippee of service sime Phone”
or "800 neemématibppef die SEWWC Qndl St cogbination of the WW.and the
PSTN. As &n |. be seen fromthe foISt'Ihg\?\f%N' dggcﬁﬁpb?o%e%fgr%cweaf@@We

wi th ref eFEHERUPE Pf gl 27, seaviot/WWIBSThefbrencd| @EFigadel QF, A9 ARY PSTN
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called party or on the US gecessaryy felyreithgn on i gtoati ablargea fr@hithéi CS
of st andealting ko eslidiopaty 6B T % SENnk MRl enent ati ons do, however,
possess the nore, ene!rxg}y. cha?ggetglelﬁ éf?c 0 ﬁp;g iﬁgmgﬁ”éW&LﬁWrﬁélﬁﬁ?fand
the part ys?%dar%cﬁﬁeﬁmﬂéﬁcpﬁhcmeks Ttie r WOVSYPSTIN GRG0 nc%dacﬁo@évt he
expense of, &b thgtntuﬁjé art)(. 10 I.n . the Figure 17 arrangenent, a u &t D
such as .a ?arge EPEF (SRR shayacterstic of plasing an eRquinng pare and the party tde
sake of swhpini theteyiquiry i$d]rked he server is_under the
contr%b of user D &hcl?has di rgcﬁégﬁg?éer@%%%eagﬁﬁ EXReRee 9F theolattey party i ne
125. s Wbsite may, for exanple, contain many catal ogue-|ike Wb pages
i1l ustraty rmeqj}g%? 1#5 offered for sale by D. In addition, D has a freephone
page 124 fof i Mo TEHEGMENE 2 ussr &b surhoas alafgecdgpiacmeenb 8dis had HvebRte Of

thi s pageon § sesgeGil af&dhai " one! ... graphi cal button 122 pl aced on
each of the Wbsite catal O%E%%{)ggﬁe@?&&ﬂbtpggégﬁé medathat thepgenvar is Jinder

br owsi ng P §oMERlseft serl D okhabasdirdcheomphiek Q QW o ITA
sees an i%g\gifg i ntfr est agéi W shes to@nakegéé&;s gﬁgﬁl%rei'/‘% (())Q'%rgﬂ%ﬂ]‘tgl%tﬁ S

item then A can actd'VATDPR: QO8N many sataloguedikepWebalaghs RRiRhanRE BybdOn 122

associst edfarkd I eIVI=R cerned. This activati on causes code
enbedded Forl 3t 671 itfH)D hal! a%reeplqone 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

5 telephone number and, optionally, their name, after which an HTTP request is sent to

D’s freephone page using the POST method and enclosing the entered data (arrow
;23). D’s freephone page on receiving this request executes service logic to enter a
nev.v enquiry (including A’s name and telephone number) in an enquiry queue 127
maintained in an enquiry control system 126. In the present example, the enquiry

control system is connected to the server 51 via line 125, externally of the Internet:

30 however, it would aiso be possible to have server 51 communicate with- the enquiry

control 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



in the catal ogue page currently loaded in A's termnal to pronpt the user
to enter their telephone nunber and, optionally, their name, after which
an HTTP request is sent to 25 D s freephone page using the POST nethod and
encl osing the entered data (arrow 123). D s freephone page on receivVving
this request executes service logic to 4hter a new enquiry (including A's

name and {ehkep e _nunber) in an enquiry queue 127 maintained in an
enquiry cgﬁﬁ' oﬁgg%étgﬁcfg .mmﬁlgh%‘eﬁfn@ﬁéﬁpoenemmmn dffiBe %ﬂ?ﬁdﬂéfgrﬁﬂﬁ&{]o'
y of  the

system i sheesne2? @duldopt ' ja line 125 external
I nternet; 30 howeve}l, it Q&S{j‘?%dlgq ggé%lév E%?F‘glﬂée FRAWMBY eequestvier thg lenquiry

communi catantigltsystemeoesraphe Mxterme Rathed tian 28 the.lnternet and,
i ndeed, this nay be the nost practical grghég{ngﬁm Beseigbsilie i s on
an | SP server rather than on a server controlled 48 by D. In fact, the

code rsin The &n&ui .04l n tivation of the freephone graphical button
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enqui ry dssitt moth &y sineordey&d midifet Nt THE t han passing it back
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passed t PIEErRR)Y esdmates approximeelyahasw latmeit wilkibk he} ner. The
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how long it wll be bé gy Basf eorbgléfuin TbEE of ccurrenpiyt bueuetinemmyueiés aRd i tBe

bei ng baswdrage ttrhetakuﬂb@haﬁleﬁﬂéﬁﬁiw, enquiri.es and the average
ken to handle an enquiry. Thi syrgg%llg#r@?%‘t?ﬁ fWaHRE Hmg 1sipassed ibaclpassed
QST request

time

back 160 ¥? ST dariosmer & et respionse fetheeBOSTS Bl h#%sf
nmessage. The enquiry control system 126 | ooks after the & stribution of
enquiries to a nunber of agents each of which is equipped with a tel ephone

40 and a Thesgilq@yrylehrolsste@NEB4 1. ] e dealt with as soon as it reaches
t he head gf t he queue 12% and thé)}l)}égﬂa{srtkig]ea%sgﬁ’é‘ﬂf’“d’éte@éﬂé'tfség apambebl e to

handl e t Ré 3888t each( ethwdichf or equi witht Hgels : dto

det ect \/\/@ﬂ@u@g “ﬁﬁﬁwm' s tele honep%qg_]es lon h%ozlﬁﬁﬁg%ﬁ?h%?g%i%ﬂ%‘i o%rss are
met, a di SErThULdl 96l wit gbswm& Bireaghes thedReat aifabie 4ueuee DL AAY tpd is

di spllays an iR 1) r..on.t di splay 129 of the avail able
agent (f or ag?gr i ty,[ %e%‘%ih%&reggg?@gg% eﬁ“gﬁgﬁwsﬁq;exampl% déhe syskese praya

dat abas e "®ArBNged sdetens sthemansaigent’ 2@ 1eph6aé bodsad a then unit.128 wl |
al so | ool gr., phoe ko 's?#dom i tggh%%\ﬁf‘? CORIHOns A

and. di.spl ay any such further i
the sanme'tine, %ﬁfsglq@{?nnﬂ%eé“& B Ysitr 138 takbs ASethiquiry and displays A’s
name and telephone number on the display 129 of the available agent (for clarity

herein referenced as agent D); if user D keeps a databuse on D’s past customers or

credit rating data, then unit 128 will also look for and display any such further

20

information known about A. At the same time, unit 128 makes a third-party call setup
request (arrow 130) over the Internet to gateway 90 asking for a call to be set up
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 request call setup

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



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

set up between the tel ephone of the avail able agent D and the tel ephone

of user A, both telephones being identified by their respective nunbers.

If both D and A pick up the 25 call, the enquiry then proceeds, the cost

of the call being paid for by Das it i49D that originated the call over

t he PSTN.*CMn u{ﬁgr. what ever reason, the call remains inconplete (for

exanpl e, URARSREFRGEedAelentiong spnilaretocthat 0B\’ i Etire PR | e a4b it 128

can be athe3s®dpprobohaldy Lcal:Ly on to the next enquiry at t ead

of the queue 127. 30 |%%ﬁ%@‘%¥¥‘£€§f’§&?ﬂ[ﬁ%@%i%ﬂmm adajitioneand avididud

havi ng t hanYia¢nvice2istatai®s tinGiplerditin h,gat eway 90 and either have

the agent D dial A s nunber ngnually@o[PEhave ‘r:ét ?rfﬁ%hq“ﬁisﬂ"d@%

auto-dialling for D tel ephone (agent D having, for exanple, a 49

conput 81 - ARtREH, d: t hone-simlar to that of A's in Figure 14). The
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>

| nt er net disussas] imeg;@sgfp@utrég pls?ﬁcg@gin %ig)(ﬁecal | to A's tel ephone. The
Igure

sol utn'\ ns discussed in respect o 454 beze (amminpton pElntermet her e

(t er nf nat§s8HOBf Muliniexieg voresamdsinemetrdsts bRl i ca.and _Lnternet data
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termnal). WtH resplCiitold He Ssirminabh Bitedespect tter i Nedlieoh Yasdd %

| nt er net teEBMaton ofthel ' ' .be. del ayed until A's enquiry was
about to “ft')%e g@gg L V\tAP t 2??%%5%?‘@%%@‘?‘”@9“@“%|qflqyed notbAssenquiny

provi de Of pepAealh avitp ritovadve s Y@t 89N t#i6 ; t ernet to A's
terninal 53iapd é‘? ]Tﬁfassoc' ate this feedl%%k ll\?\ﬂ“?ﬁldcgeggk&%?m%r‘lon%rlor‘fgeabout

| nter net -session terAf f&PHGh SYEFR 130 pventhechitemet tohiass warwliflalbss Laqhgve t he
r espolfse assrm i€ ¢his €Hdb v i n_r.epl to the original POST request
message from A, i_lncl udgwaag%]rcr%gf g%[l %‘ﬁ“%‘Bgé?éOerr@%weﬂmmgnaomf rom
syst em 12@YpRs3cdieve shis wauld deabsave aed #8onsRiges Pseﬁtsgr%\gr A} havi 19 al so
passed t ke tgl@d(?ri#iﬁacﬁ’ﬁ)?’rfol %é;tem 126) thereby alTow ng Aetal Ml o 20
correctly identi ylt IS 't SEMFAC Imespages fom A hdnclade aneskelniican @ak! dnpe used

t o provi debsequent feedback from system 126 passed to A would also include this code (server

(¢

A having also passed the code to control system 126) thereby allowing A’s terminal to

20 correctly identify this feedback. In fact, the same mechanism could be used to provide

user A with updates on how much longer user A is likely to be waiting to be called

back, this mechanism being 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 basi . .
basic structure of Figure 17 to provide a freephone service for user A without

resorting to the complexity of call charge transfer. More particularly, A would dial a

special number for user D’s freephone service (typically an 800 number), and the SSP

41 would recognise this special number in standard manner and make a service request

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

ascertai ’ ' i
ertain D’s freephone-page URL by doing a number-to-URL translation and access

D’s freephone page using a POST-method HTTP request similar to request 123. Once



user A with updates on how nuch |longer user Ais likely to be waiting to be
call ed back, this nechani sm bei ng usabl e i ndependently of whether or not
there was a conflict problemfor use of A's tel ephone |line. 25 Were user
A only has a tel ephone 40 and no termnal 53, it is still possible to
utilise the basic structure of Figure 17 to provide a freephone service
for user" A wthout resorting to the conﬁpexity of call charge transfer.

More parti cthigf, estAx\GOd% speci al, nunmber for user D s freephone
service (typically an 80 gnrg%!gigﬁ%, asaﬁ?je't‘%rys@D’&frmphxbnb Paeodi SR faktics

speci al nun¢id isends & znesponde m@f&@ﬂ%ﬂm’ﬂ%- rvice request 30 to SCP 43
i ncl udi ng nunber and hgtfgﬁagreqq Aaunge ey Jugh tals €Y our

t hi s special
ascertain gbﬁ’f’ggﬁngﬁgy d?f@ebe_GRLTGESStQM;ngleasenuﬂiﬁ%tgmug&u t“yiﬂ'nﬁﬁ! at] an and
access D sshbreEDIIHIE aRAGiG RN %kﬁ T-nmet hod | request siny [FGRAgtsd
request 123. Oice 50 this requed™'$28 Rlaed toedi byt an 4B insstadaf fHahher, QY D s
freephone p%Hdthen hartgeup and berreadiod fesiedq r@gﬁﬁgse to SCP 43 asking it
on

to play an announcenent such as "Your freep ui ry has been
regi stered; please hang up and you will be contacted shortly”. This

announcenemk sipaificAnb 8dvin t n P in standard manner. A 5 woul d
t hen hang gg and be read?é'?g)fr[g%g?@%e &%PPC\S‘FMEIQ.USA@WJ Bant |dy ant age
n

of the aboVeNP E&miRE epsdiaegessfonise b MRYVPITR IdiRh,Usel D is not running up
charges fo f the PSIN during periods when af RSR9GS Whensan enguinued,
wai ting toegﬁgg’dwé‘gmgltﬁ-&? }éﬂ?fjkedwany variants are, of course, possible to
t he abd¥e-described arrangenents and a nunber of these variants are

descri bed low. 15 Distributed Processing Environment. As is illustrated
in Figure - e SCP 43 may access the HITP servers 51 through a

di stri but eNfRLO0GEES envi ronnent, DPE 98, at |east logically separate
from the | ny ot Ny g, bYQPT¥e RaspiBlec tos thet thnva&fe\i@itﬁed5zlrr§rfg%me9§n&{00|al ed

by PSTN opeumber of thest wdrfantsae deSStid in nunber. 20 Service Resoufces
on DNS- Type Servers. In the for eg‘fs)r?l?légcﬁeejg‘?[rpl es, the service resource itens
have been been placed on servers 51 connected to the Internet and a

15 Distributed Processing Environment, As is illustrated in Figure 18, the SCP 43 may
access Fhe HTTP servers 51 through a distributed processing environment, DPE 98
at least logically separate from the Internet, Preferably in this éase 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

res<.)urce items have been been placed on servers 51 connected to the Internet and a

desired service resource has then been accessed over the Internet by the service control
subsystem of the PSTN, and/or by Internet users, through the use of an URI derived
from a resource code that identifies the the desired service resource item. In a

preferred arrangement for deriving the URI from a resource code in the form of a
telephone number,

25

. 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
flnd 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

us '
ed to access the required resource, the parsed telephone number is directly resolved



desired service resource has then been accessed over the Internet by the
service control subsystem of the PSTN, and/or by Internet users, through
the use of an URI derived froma resource code that identifies the the
desired service resource item In a 25 preferred arrangenent for deriving
the URI froma resource code in the formof a telephone nunber, all or
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resolution in a DNS-type distributed database System can be used for the retrieval of

20 other items of information besides URIs and service fesource 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
example 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, generally where
a user is known to be using a terminal actively on the Internet the opportunity arises

N to provide the user with feedback on the progress of call setup through the telephone

system. In oreder to do this, it is of course necessary to ensure that the feedback can
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



resolution in a DNS-type distributed database system can be used for the
retrieval of 20 other itens of information besides URIs and service
resource itens. Feedback Mechani sns. In discussing the WW¥based freephone
arrangenment of Figure 17, it was nentioned that user A could be supplied
with feedback on the likely length of §&iting tinme before A would be
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SCP to ¢ .an intelligent peripheral to access a partic

server (?\%ﬁﬁﬁg‘ég@?a T ITg %‘@I%ﬂfaé’éﬁ&éalﬁyaﬁue ireelligemeperipheral §fiay iRthddad a for
returnst oekB®-66ike Oy Ihﬁ el Ligent peripheral may include a 15
t ext-to-voi ce converter thér‘r Fe;l) é{lé]%& ‘#ﬂ%&&%ﬁ@ \S’Otgélqs?-to the user. One
further feedback process is also worthy of note, in this case in relation

to servi :
“Sne further feedback process 1s also worthy of note, in this case in relation to service
T€source items themselves. By way of example, a telephone user G may subscribe to

a service by which calls passed through to G’s telephore 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 to 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

times out after a period X and causes the busy status indication to be reset. A call
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

25

indication is set. If the busy status indication is set (which it will be during the period
X following termination of a successful call) the call artempt is rejected whereas if the
_30 busy status indication is in its reset condition, the call attempt is allowed to proceed.
By piacing the busy status indication mechanism on G’s phone page, it is possible to

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



resource itens thenselves. By way of exanple, a tel ephone user G may
subscribe to a service by which calls passed through to G s tel ephone are
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contr ol subsyster?? %ﬁ‘ alglegig%l\l'/%‘ehtggnb KInesnisolgi btclumierﬂbocSWiﬁd)udehﬁ‘mfcgﬂfgoi ng

exanpl es, thetcurrdnt sperifigiioacdfahe T dp)pp functjonality of the service
stem coul d be provided aghgg?otls Byed for dupinsernet anditheasisieai at ed

co_ntrqp s%ﬁﬁg € (
adj unct.. Ehertrheme; Rt also evaduiions afftheer f an be effected 5
byJ equi pnith igd HOLF?&Q%SI%S, g%r (ggarrtpl e bfgatfiﬁets esrﬁgg%f‘t’%xi’gﬁ'*ﬁ%“g%@af in

the SS7  signalling T e SUrthErnpre, setsmpeesciodhe W tant fige Hmﬁrbﬂicﬁf net"

is to be shoubt squadly Beoundeedtbisle 1 the current specificati'on of the
TCP/ I P protocol s used for the | n%ﬁoﬂgsﬁﬁ%lﬁﬁv@ﬁj@%@%@ﬂd@@-addressi ng

schenme, but al so evolutions of these features such as may be needed to deal
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take the role of the Internet in the described
embodiments.

20 Fu ' i
rthermore, the present invention has application where any switched

tele Icati

communication system (for example, a broadband ATM system) requires service
con

trol and a computer network can be used for the delivery of service resources to the
Service control subsystem of the telecommunication system



the sane internal users as the PABX, will take the role of the Internet in
the described enbodinents. 20 Furthernore, the present invention has
application where any switched teleconmunication system (for exanple, a
br oadband ATM system requires service control and a conputer networi< can
be used for the delivery of service resaurces to the service control
subsystem of the tel ecommunication system 54 CLAIMS 1. A nethod of
accessing a target entity over a co [I8#6 1 ons network, said nethod
conprising the steps of 5 (a) - providing a DNS-type distributed database
system storing records each associated with a correspondi ng domain narre
and hol di ng communi cation data for use.in accessing s tar ent

0 v@“‘ﬁa tg'loflﬁt rom

each said msﬁ‘ rnethad oBeachgssinget 4Aest FRHILY YEL fe&QM

which it cap ¥ ¥ i
sepPpecess including parsing at Ieast a
substantral portro b ﬁﬁ%ﬁé ngnber string into at 10 least a part of said

?grnsle {1 na{n{?) { b)pée\]:ldmrgphyDMjharpsadhdtnrbutﬂdedatsbasﬁ ns;/stenmsécmgvéecar dsy eadli d
entity an or the rel ated said dorral
i ncl udi ng par si ri’ésoétatﬁggeéfgth 8 COESHRONGIE; ‘i‘tm%ar‘ta Qrf(ﬂe nu 3@}& P?%g&}eﬁfo at

least a part of @s§hdudoFPhdtethRiiE saill Cthrget 2pMyY ieich sdie d?lmimrmamantﬁmi r
med
in step (b) to the DNS-type distributed gelSthdalt abase gﬁqo retrlge)ve t he

tCﬁremggmtn i ggt dataéddftb@ rﬁs:pet:th‘ee msnbes soedrany whidh lacqtrb edwe ¥ 3@E9CESS s ng
i catian
entity; wherein ‘Sg0EN %oéﬁ%ﬂhé% ?east B ﬁ@&&h{aﬂ? lﬁn’ o sﬁd?‘%é%hq‘gt e et

£1°0n records conprising a

tel ephong 20 nugheh pad-of Seid@bhath imgccessing a target entity over a
comuni cations network, said nethod conprisin

provi di ng a(bDNS-tupplying & saidwher gEingyadicaldyrse W@gd?ﬁgﬁ er}l&&?éizgrgja%% 25
associated with @ corfespandoRfif ATREbySTE REcsH A GRS LC RO

substantial 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 (c) in accessing said target
entity;
wherein said communication data held by said records comprising a telephone

20 number.

2. A method of accessing a target entity over a communications network, said
method comprising the steps of:
(a)- providing a DNS-type distributed database system storing records each
25 associated with a corresponding domain name and holding communication
data for use in accessing said target entity, each said domain name being
related to a respective number string from which it can be derived by a process
including parsing at least a substantial portion of the number string into at
least a part of said domain name;
30 (b)- supplying a said number string indicative of a said target entity and forming
the related said domain name by said process including parsing at least a

substantial part of the number string into at least a part of a said domain name,



data for use in accessing said target entity, each said domain nane being
related to a respective nunber string fromwhich it can be derived by a
process including parsing at |east a substantial portion of the nunber
string into at |east a part of said domain nane; 30 (b) - supplying a said
nunber string indicative of a said targst entity and formng the related
sai d domai n nane by said process including parsing at |east a substanti al

part of the nunmber string,ins. f i amsabRsAdosRIgN &S 55
(o) - appl Yo CRESHTRCHENE P BRReq ot () oPusTDRSREE Wil

di stributed dat abhamasesysteaimd etriet thevemmbaicattomdata beltliio theetreespaiding n t he
corresponding said record; and (d) - using the conmunication data

retrieved in stéﬁid(f@‘}orﬁhaléjccessi ng said target 5 entity; wherein said

communi catign_ d .d E&lidn®8R5 detricOPid Ste i Rkdesying sit@sargece
| dentifier (?BRI ) .Sﬁbghﬁlﬁ %Bi[rﬁgrgl:%}:@og frlngnt o clai mﬁ%c)‘g; 2, V\,hlggr ein gltagied
comuni cations naetiwgrk is a 10 tel ephone network and the target entity is

a called party,. sai.d nunber, stri ising a dial ed nunhe e
retrieved cHMTERi 82t i CHNGURISAHAL, Hgtaaﬁglgrp f’%nsta“ptrg?oé% 01 renpﬁlglﬁgeé @glgoﬁe

target partyecofrccAadiRiRPeURBCOrding to claim1 or 2, wherein said
conmmuni cat i o%sg Iﬁzgtwor 1i(s:baE 15 tel ephone network and the target entity is

a called party, said nunber string conprising a dialed nunber and the

retrieved comuni cation data bei.n R 1L ndiocat | caidgs hoGakk ana on a
conput er netwoy REBRILERRIE P ?Ei%’ e;l)%’cr)géwr?ﬁ} 1ersg:'?oérom?rt1 écaiuarsget par t_ya,1 sai d
URI bei ng t fiR5R&Ed GletwbiR0ard thettirgey @nsgi 6 auealkxt parey,epidneimbrnniisng f or

use in accessing said target pa‘;;yi/. 20 5. A nmethod acco |gg to claim2,
wher ei n sai compsing & chalpdmomber wrst e Eetrieved fommupeation ik PERE & RET%r get

String compPIIH SR er OO STEAMBY for the target party and the o
retrieved comuni cation data being the URI of said target entity.
4. A method according to claim 1 or 2, wherein said communications network 1s a
15 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 current telephone

number for use in accessing said target party.

20

5. A method according to claim 2, wherein said communications network is a
computer network and the target entity is locatable on that network at a corresponding
URI, said number string comprising a telephone number for the target party and the
retrieved communication data being the URI of said target entity.

25

6. A method according to claim 5, wherein said target entity is a resource item
formed by a current telephone number of a target party it is wished to call, said

number string being a personal telephone number for that target party.



25 6. A nethod according to claim5, wherein said target entity is a
resource item forned by a current telephone nunber of a target party it is
wi shed to call, said nunber string being a personal telephone nunber for
that target party. 56 7. A nethod according to claiml or 2, wherein the
parsing of said at |least a substantialsgpart of said nunmber string into at

| east a part of a said domain nanme involves dividing said substanti al
portion in | abel,, segnen C i ng LV S : for

BT hamber 7ot e eS8 e e Q5 100l 3, Baftieth SpEparshiTENTal R BATR 2

number st risQBsthitiafiparti 6t &fidatuidealstringl wphan&asuatyart, oft heajdadehaig mme hi s
nunber involving formng a |abel = se

. ) _ _ ment Sf Lhe countrxcfode cgnﬁinent of
the i nt er nanyawesl dividing,veish substantiak Pogfien 1t Jabeh sPemnisascoTitele A8y s from
at |east a gy éﬁ@ts£1%|eé&oilfﬁlﬂﬁbé?‘:§trfn@§. remai nder of 10 the international

ing to a i

t el ephone nunber accor Ivision schene the sane for all such
nunbers. 59. A nethod according to claim1 or 2, wherein said nunber string

is an international telephone nunber., the parsi.ng o .S.Nn r-.involvin
formng a |%bef mfgwgeé?f:é’%“%ftot ﬁgPrBohn?rr ? c‘glbeéelgo?raﬁ%nrlien t§e(gf Hﬁﬁg is! :
| nt ernat i ongled loRANBRENGHETRRAbAC pRsMaeF thid/runder iplobling égming s Idrebm at

| east a substantial portion of the remainder of the international
t el ephone rsepinent af theraiuntyy tcode cainppring 9 dbh internatienal telerhope MYERET 28 t he

identity of said country code conpon - i be claim
| or 2, Whgpgpwggﬁpﬁﬂ' J§§%Bm§f§¥9}%ﬂ%gﬁ%ggﬁgggééBgéggggzﬁfg%ggap{ed to
handl e a (S ehe GhtefARBAA) tBlRpRShct Maiberakeordingaonadivisipreetnertbe same doreelt ed t o

as the "tel nane space", the root of the tel nane space being the root of the
overal | nanmichpambetsandl ed by the DNS-type distributed database system 25
11. A method according to claim 10, wherein said DNS-type distributed
dat abase systemis distributed over the Internet. 12. A nethod according
to claiml or 2 mwieseiabceding PNSidimpeé di <%, rwhereind seidt ababer sE\gt BmaAl s
rovided by the DNS of the Internet and i dapt : ndl
g yintemational telephone number, the parscljngI gf ﬁl’us Eurrellgertlr?vo gmg fgm?ing UMY
15 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 that is dependent

on the identity of said country code component.

20 10. A method according to claim 1 or 2, wherein said DNS-type distributed database
system is adapted to handle a set of domain names that make up a name space herein
referred to as the “telname space”, the root of the telname space being the root of the

overall name space handled by the DNS-type distributed database system.

25 11. A method according to claim 10, wherein said DNS-type distributed database

system is distributed over the Internet.

12. A method according to claim 1 or 2, wherein said DNS-type distributed database
system is provided by the DNS of the Internet and is adapted to handle a set of
30 domain names that make up a name space herein referred to as the “telname space”,

the telname space being a subdomain of the DNS.



30 domai n nanes that nake up a name space herein referred to as the

"tel nane space", the telnane space being a subdonmain of the DNS. 57 13. A
met hod according to claim 12, wherein said nunber strings are tel ephone
nunbers and the tel name space forns a subdomain in the domain .itu.int. of
the DNS. 14. A nmethod according to cla&7m1 or 2, wherein said DNS-type

di stributed database 5 systemis provided by the DNS of the Internet and is

adapt ed to,hand| ﬁmf?i{;co%mgqf}naélﬂ) RATESefelitsaiTBh bR s@nﬂ},@”@re&@l@ﬁﬁ‘oﬁéer ein

referred to as t nane-space the tel nane space being divid

bet ween a plinbalsiany tlm‘tehiabrécspmerfbrmiaslﬂﬂlomﬁl inltbe dgmaipt. Hodntaeﬁthﬁ@h@ to
claim 14, wherein said nunber strings are tel ephone 10 nunbers and the

tel name space is provided by respective subdoneins in at |east some of the

country domgi ng Hifhg th&1 ﬁﬂ@%@%@&ﬁ%ﬂlmstt Adiytridrdfatabhss M5 12
to 15, mheggln gﬁgyggﬁfernlnegrmart of said nunber g?rln is used to | ook

up a dondi sysiemeistmbvidehly ths DN&mfatdideldter@ttdﬁé is 1laptedep Mandigea seir of
derived by said parsi of . at | east a_substant r e unber
i domaR NRCH tggtclalpléﬁ H@ afiine spate g elfl refe%ledqg ak tlgp tglfn ﬁl@% adey]

string. 17 wher el n sai trlng is

an inter ”atth@féﬁiamet%h diR IR Detvides aqﬂmmtlwwa@o@t&)mwnhmnm whi ch
constitutes said predeterm ned part used to | ook up said domai n nane
tail.

15. A method according to claim 14, wherein said number strings are telephone
10 numbers and the telname space is provided by respective subdomains in at least some

of the country domains of the DNS.

16. A method according to any one of claims 12 to 15, wherein a predetermined part
of said number string is used to look up a domain name tail that is then added to the
15 domain name part derived by said parsing of at least a substantial portion of the

number string.

17. A method according to claim 16, wherein said number string is an international
telephone number the country code component of which constitutes said

20 predetermined part used to look up said domain name tail.



