; YZe3el VI SLh6JT7; WO 00/ 56031 1 COVMUNI CATI ONS NETWORK PCT/ GB0O/ 00846 The
present invention relates to a communi cations network, and in particular to
a network using a packet-based protocol such as Internet Protocol 5 (IP).
Convent i orve® b§/56031et wor ks usi ng packet - based protocol s suaicTasBobnosas net
Rrotocol (1P) have functioned using so-called "best effort” routing. Wen
and whether a particular router passes lon a packet depends on factors such
as the length of the queues in buffers in the router. As a rﬁmmmn”"mmmny
of 10 service, as neasured -ﬁ@gf TAfORRCket | oss

has vari ed consi derably depg}rpﬁmlﬁ he Sgggi ng g? net wor k Fesoppees such
as routers. Wiile such variation is acceptable for sone applications, such

as Email, it is Thet praseat ligventibarrelates tto bheoms@nizhtibnd eied@brkPraHdoao! for
nore critical applications such as voi ge tel ephony or multinmed a
conf er enci MEMIAYRIGORA RGPk ¥8ing ShRIGKEH-ABFRd Bidtesql sHaR asdeteraptrRrotase! t o

provi di ng i([@r_oved Quality of Service (QS). One approach has been to
suppl enment with QoS-rel ated protocols such as Resource reservation
Prot ocol (RSVP). Quivehtionalyprmatebrksasuding npacketrblseds pratbeals r sucH - asv t ched

t k i cul ATM ngt ks, to, Ptraffic. W
Cust oner t dPiRriel Préipesh it eveofineions \Bisth sobalem bercafiod Gty
network, thRRed apd WRBSHEr ¥ gdri@liaGoltat fasseY6h aR4cksa thal ¥n lord h;ﬁggh"

fromthe termnal to the source, bypassing any Internedrate routers,
provi di ng asughi aothe lengthmfdoe quelsindudfareirethe duterdaiksds résutt, nalitpok s

ti h i ity h b d by, the ATM (As
Tt anat ertCWAARY 8o P8 HERRLTEY o SUTI PR RIELY 45t PoeLGT: 808 | HiPT e RaFor co)
These standairiédl asmsiderably @shenbingt b6 thbll1badiRy Wfosevorky fesofifdds( ARPALs and

Mul ti-Protocol Label Sw tching (MPLS) standards. Wen these standards are
i npl ement edoutergevViile; sughyyanationoiskaceaptabie Jor somecapRlinations, skaregss a
data flowt al 8 ' C ' .f.he
requi red sveteih &€ poRRa7L et BnE et micthet Blbto R Bh eSSt ugn
t he cut -t hr apgications ¥ri08d 5608 itelPEROIGBOOMMIBAC 2 cAnfaoenting Pecardinighst

spect of th t J tion, there is prqvided thod of_ operati
communi cH | SARRIERS: KTort Ban PR dlociest teBdingmegoueinaliy of Saiseen a

customer te(@Spl onedagiehdtehasiBban tt@rs'ﬁbgié'merﬁhﬁ vARH t@ﬁo{?-fé(‘ét@& a;ftieeakelem ng to

a-best-effort packets routing protocol; % subsequen initrating fromthe
cust omer t eswemas Rafouwies reseryationaProdogal RSYR)i rAnagdhercapproach has degh t he

net wor k fortot rr]fak%ahge fchoéf\‘cuit-switchecl networks, and particularly ATM networks to
carry IP traffic. When a customer terminal and a data source are both
20 connected to an ATM network, then a Switched Virtual Circuit (SVC) may be
used to “cut-through” from the terminal to the source, bypassing any
intermediate routers, and providing a uniform and predictable QoS level.
Standards for networks supporting such a capability have been proposed by
the ATM (Asynchronous Transfer Mode) Forum and by the IETF (Internet
25 Engineering Task Force). These standards are known as the the Multi-Protocol
over ATM (MPOA) and Multi-Protocol Label Switching (MPLS) standards.
When these standards are implemented, a device in the network, such as an
MPOA server, detects a data fiow that is a candidate for an SVC cut-through,
establishes the required SVC circuit, and initiates the diversion of the data

30 through the cut-through.
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The present invention provides a nethod of using virtual circuits to give
enhanced quality of service that differs significantly from previously
proposed 10 techni ques. Wereas previously the use of virtual circuits has
been regarwedos®3purely an internal function within the netivesosoesael has
been hidden fromthe user, the present invention transfers control of the
virtual circuit capability out of the metwork to the custoner terninal. The
user initially communicates with another data term nal, such as a server
hosting a vveb Si Ycoktih dgmoafiaﬁsaspe&tf@muelpﬁe@émtuﬁmhnoﬁum@r@ﬁs prolRiensd -
Pr ot ocol . %/ when and iif the user subsequently elects to initiate the use
of a switched drqflmeraimgcamm@@é@at!%s REMWRSK IKCopRisg: . the routing met hod

o, daL2 1100 09 hOpBhohifHR b WohPHBekA 8bme A A BREEP

term nal data indi caatan@rmiviakthe alataianiragpconfoyming to %esmeﬁmh?dcmtrt ual
circuit in the network for the said data flow This preferred ature of
the inveltion facillQuipePretaedluse of hybrid networks where only sone data

term nals may be bﬁmgmﬁ&qg:gﬂféfmﬁn frdﬂ%é%&t%ﬁ%? ténfi‘r%alst’HEFl%’ We %hed

virtual circuits, atermnas may be connecte
e.g., IProuters. Dawitchexd wnuaimrcnlatmdugmthermtwummrrme data Flowi. nd| cate when

t he use of a switghed virtual circuit is possible. aarra
ot ded by a dorieresrl BReuBh MBUPEE TETRH P sy SreHR VS ovi ded

by the dat asgR4neRl qdi8) bf sbRicethatlirs @lgamclaﬂiwfrraﬁgﬁréwwsﬁﬁw&séa ATM
address and a bandw dth capability for the data server. In a preferred

i npl enentCat teshniquee. dilhareias rirevieusly fthe wsefof yirtyRl cjrouits basrbeer segardedocat or)

netvor k. - ant® PHEPLAD AT aR AFREEH Qeffolt And rib bbby R LRER e, (1

swi t ched vi Lsetathecpresbht invditonWRinsfary coatrolofithe virtuatircuitWapailistedlof3
PCT/ GB00/ 00846 < circuit-connected identi |er part > :1/ < service

par anet er phhec network thﬁH’ﬁe%‘iﬁ"‘iiB‘PFt termies e The jusep injtiallyeeRmmupicatese pithat or
character. IRSind?Bafd terfiing, duihidl & BRI GHostifty GORES 'snﬁleuaﬁga%@gft i 0 our
e Co K" il e

copendi ng app i catlon, SO entit N, Gat | ons
Decenber1 5.99&3to¢d$aamhm émtermet PAGS630) Ordy Wieni ambnfthherusalrwbeaqmmlysses

customer ter etvvor ada. e in th ntio tems
elrjr;odyi ng tﬁg% g’s@ﬁf q? R%HFF a\/\f’vf" g\/\)’ﬁgaldégcé’lft dé) "feg‘?'?rllll(eq"%‘%:u I
way of exammeraing methbd forafatd ﬁmmfgtte otrmnamus&wem"dmaw ngs, in whi ch

10 Figure 1 is a diragram show n% iirst exanple of a network enbodying the
i nvention; Fi gur eErefetaplys gown hP¢eﬂfl§'Hdep§ha%e§tePn PR pPoster ¢y, of

establ i shi ng, f%nﬁ}mcta%pgqo% thab @; Erihictal G%qwdrcgiu%"B@teﬁtlélsavgﬁlJtJlIRqu'aagram

15 Figure 7 1s a sta |ne or a web browser used i n inplenenting the
i nventi oR0 Awitchedwiriual ¢hicyitrirethe, netwaik feribe spiddstantlowl, in this exanple a

personal conmput er gpiss Fe?%%(;tf@a%&o oPthe! indéitfont $4dmitBRL St ds¢/1 & AykrRt Wwor k
4. In this exanple, the data terminals 3,4 are web servers arranged to
return HTTP networks where only some data terminals may be connected to, e.g., ATM

switches that support switched virtual circuits, while other data terminais may be
connected only to, e.g., |P routers. Data is communicated to the customer to
25 indicate when the use of a switched virtual circuit is possible. This data may be
provided by a domain name server located in the network, or may be provided by
the data server itself, for example in an HTML page indicating an ATM address and
a bandwidth capability for the data server. in a preferred implementation, the data
is in the form of a URL {Uniform Resource Locator) that is specific to resources
30 accessible via a circuit connected network, and the URL contains all the
information necessary to set up the switched virtual circuit. The URL may be in

the form:



20 (hypertext transport protocol) pages to the custoner termnal 1. The
network 4 includes a first subdomain 4a that is part of the public Internet
and includes a nunber of Internet Protocol (IP) routers 5. Suitable routers
are comrer¥Dabbep3avai | abl e devi ces such as Cl SCO seri es 7EOfcEWISAES. A
second subdomain 4b conprises a nunber of ATM (asynchronous transfer node)
switches 6. Although, 25 for ease of il3dustration, only two ATM sw tches
are shown, in practice the subdormain 4b is likely to contain a |arger
nunber of s q aC%I e.SW t%h,e/s< are conmmerci al I%/a avai | abl e devices
such as AL ffBBe CEHiE Patoly SN MBS SPRIE PG | ERELESLPHOTL ATM
Swi t ched ViwHenal* i€iar pretéterntifddCsaparatar ercaraasrdantf&e vd bBf URE'sARIVhisGhaHReV3. 1 and
V4.0 SVC definiti . 30 nthl exanpl e, t he. cust omer.. term nal includes an
ATM card aflt rq%“é'gﬁ‘ﬁec v 3"‘5% ATm éf&c@gge'}dglﬁ‘t PP h o flFO o teNtHET net wor k
subdomai ns.”Conenuicatioas dlatveorkerfmmall:&camiéerhmar)md:aSeaIEféu’anwAQBG'ﬁ@)e and is
connect eg to botg of. thf ulbdomal ns 4a, 4 gata termnals
3,4 has an | P ovdP® AMITeT &9 5%@"%9?85?%“&55%% ?EH'“@'F&“FW&?W?' §afented to
bot h of t haosudediarthe vention\O 00/ 56031 4 PCT/ GB0O0O/ 00846 | n use, the custoner
terminal 1 initially retrieves web s fromthe data terminals 3,4 via
the I P network 4&Y ‘%le"i SHniqdy g g]f&ig?é\?h""e‘i‘ﬂ%” Wgﬁ" %8?33?@8&'%&!’51}5% by a
web br ows erdetgip lblyomay @ examisié pglyp wittheeferastet®thet &jcoimpahyihd) draviAgs/aRt i onal
fashion. The data flow between the custoner termnal 1 and the 5 data
termnal s 3’”'1 Via the 1P network is shown by the dashed broad line in the
Fi gure. 10he dat a Figuseviiis agfidgearh abowingletitst ekdrople of autetwerkymibdgingRheout er s
5, and accordln% y the quality of service varies depending on the |oading
of the routBf¥™°Rs already indicated, one of the data ternminals 3,4 is also
accessi bl e vi a t IrgubddVi2net \EosHovofdrfféTensebamd isuthe opracess We@tabmfmgser

W shes to ret{'h%v%ur alg%@?(s%?h as a video data, that requires a high and
guar ant eed quaﬁ f’ efvice) fromthe said data term nal, then the user
initiates a sw tcHigmle\ﬁnstatmlvvd:agreml,t (SVC) via the subdorral n 4b to the data
term nal,. The su i d fl i Lcat d by.the solid
br oad I|1r?e in Fi g'srﬁ“%e’n‘s gttage (ranrag P%r{gc%’m’%’eg %se?u |mpﬁ5W%‘@gd§§cri bed
in further ide¢rgtion. with 15 reference to Figures 2 to 5 In these Fi gures,

the custoner termn ere

referenced " Cont glr‘ﬁ gﬁ%@f%@rﬁ{f{ Qgggtggi%pq?r%% 'nlfh'g}txr%e EPer @ ceﬁn%Content
Provi der 2"cortputer, isusinoesed ttergtherakdsta t@ﬁmﬂméeﬁ viEEadndie@rk 2. ancthisEnd
User 3" are s e t C End
User 1 to t%’galnfpg sgrg\é\?r?é?ﬁgﬁmnéllg %/P'aggenqggdweﬁgerrsheét?% ?@/r&ge;%r ovi ci@rﬂlg (1SP).
End user20l {hypetenictcansdont oorotheol] Sruesi t9 theecustamerctermink! 4h. Theheetevnindct i on
to the ISP giNass BNErsHS8hddmat A8Sthat Gs AR J.)fnﬂ?er Bl%hcalﬂgerﬁé)c Q&c{:ﬁ'\rcl RL &

term nals having Internet connections. Sone only of these ot ata
terninal s anembgrsof duamet tRsetoed] (MeroNtamenet weritakl® roptersriagpucemmerdali ent
Provi der 2 anfaflhedmeebSRin s aEISCOOSEHRS £8bd %Jt@r‘% AZM&@BH‘QEBdéH?alﬂ% can
potentially be reached via an SVC cut-through, whereas Content Provider 1
and End Usefompligasea anmberfATM (asiBepaels Transferempdn) svvitcheshd AJshauah, need

to know i ¢} Gls! BFENSEHEEEN,PENY CAGSEATMI aw&ehévgr&tshow QN Gftacticediid €S Of
mechani sns by which the customer can know if it is possible to establish an

SVC cut - t hr suRflemaine 4B8ds fikely fo oIS 7 9L HHMRETOf Suftebes. Suliakle sWitGhedf t he
chosen cust grelommidrbiay0 adhabEMi@dEEse $EcrexdsS ias cafrer emnhes dednds Usss 1

coul d request a DNS translation for Content Provider 2 comruni cating a

Rt -/ PARDER. TASSRIWIES (HBPERGA Tho SUSIShEh v e YD (T f e
access to aRcEkARBLWER ke AT FoRM &1311 BROVIAIREVE ddRkiteayl d map to an WO
00! 56031363 In this example, the customer terminal includes an ATM card and is
connected via an ATM access router 7 to both of the network subdomains.

One of the data terminals 3,4 has only an IP interface and is connected to
both of the subdomains 4a,4b. The other of the data terminals 3,4 has an P over

ATM interface and is connected via that interface to both of the subdomains.



PCT/ GB0O/ 00846 ATM address. Both the I P address of Content Provider 2 and
al so the correspondi ng ATM address are returned to the End User 1. The fact
that an ATM address has been returned indicates to End User 1 that an SVC
cut-througWa®/sp@ssi ble. Simlarly, End User 1 may requespcBcBi®os4s
translation 5 for Content Provider 1. As Content Provider 1 does not have
direct ATM network access the Content Rtovider 1 URL would not map to an
ATM address, and this indicates to End User 1 that no SVC is possible in
this case B) The or-i gi t'n u |f| s that an SYC c hrough is _
possi bl e via 10 |I§r;1) (%éera |'%')”r? %%gﬁﬂl-‘dgﬁq’ HERNT GAIER Raget it é’mfthﬂncfaé‘l’ HTM.)
that is as mrmmblspmgendltsqanayetdvdo& dphed helirbr swkgiemaiap prhe aidbopaged hirs

infornatlon uId ed i ncl ud th U res and rra al so incl ude
Banau di h Sy, BY 5 Wl fikS SodiBsudhMARY B2 e BNIRY (BBl R°ey I
content pr oaandemtumay fm‘m aﬁihd\'ﬂMaSﬁQWI betevebRithe mustbmef mem'amal"‘ataﬁa/the 15 ATM

par anet er, erver. ddr pSu dress/full - " Thi

mechani s n% 58"“'" | r‘le 'Eﬁqwoghast Shown by %%ﬁe%m]a dingRp tﬁﬁy be

di spl ayed omgma Hrrﬁléqunagmw m eﬂﬂmted)bytueet sfémrvecsuttng wmthehptdoeteéél'm specific
URL rel ates ent. & pServer t hat such

as Cont ent igrc(?(%'&%\(%l uathWa%tsleé '?10 lefe‘sef’?'?dmr? ?%%%A%]ﬂo v@F’IE 'H&t=: 20

i ncludes |inks toAs elmmiryced;catbat oraaref tre ddte tﬁmaheﬁv«)rskalsd/\hmstsub& viast oner

h jni §d SV VoD
(Vi doo-on: IR RePlriokr it bednbuiBlobll HRIRNE i PiRS hoefibia

bet ween tthedatas$unhesssa atieosista, hizat AFddirestavbigh and gsneltanupd tqluelstsv.(f seiides 25

e s oS S s ELHE, len HPRCR ALY ARG T BAEIVRT

protocols are used
connecti on Vieahe Eunﬂddwr 44 t¢ chetd?ea t%ﬁh!rraérriihﬂsumuum da‘ea)ﬂmmaria, thin8¥Ct he SVC

is rel eased i i on into the IP network subdomain
4a. Figure Zf 'R(ﬂggtgd?’%etkisf)@aebz{)idbﬁegﬁggﬁ%l}t he ATM network. Once this is 30

establ i shed, the Emdopsgetionlofcthe netwarki Will R detdsderisglin cfattth@rdemanl ditha on
Content f¥ °¥é§§}%ﬁc8 mV\H freEnsl {5 In Nd8sd IFMBOE el EVBARL

reqU| res an e cut - thI’OU IS rel ease usi ng Signa %et ween
t he cust onerefergpeess s Ertdw!ésenm\/l mieta/\mrrmma!agals mefigssnged § Eamtaatr aromvr Ft"aqm | TU-T

signalling Bl Aelal aTH e ElRaSRRAR PrbASNNN ditel LabibRep termitit,
00/ 5603 PCT/ G300/ 00846 | n preferred inplementation o e invention,

mechani sm (@Bfeﬂﬁ%ﬁ “Ead t‘-PF@f ué@ oFnATHAE pEciefq @lsoRhawvn.i sAlaBlojit dbesel n t hi's

case, the VVURhnBROWBR' ciRLiisAkoRN ERYNDIRT QB thBaPCHHYORBI UEMig Viglani S
adapted to support Wnsock (Wndows Sockets? version 2 functionality

(W ndows2? s Ifetnehgenviceilrevidan(SPbsoft 5 Corporation). Figure 6 is a flow

diagramillustratgnd Jsbr fulst BenegRUatd tﬁmsbahavth@ummf nétwRYIS 4N OfRfr ati ng
using ATMURL's, and Figure 7 is a state machi ne diagram for the web

br owser . Th€°§'f9éﬁ'§”§ﬂdw’1 ISfr givas EndIYsgind; acressTif: thislareragiapnd ks otheh 9gtges f or
t he rel evanteddihddé ARl MierAdt dohnstiioRs. BofleadhilastiheedothePBEE terniialé\d SVC

has been est abli shed. ) .
also connected to the ATM network 4b. In Figure 2, Content Provider 2 and End
25 User 3 are connected to the ATM network 4b and can potentially be reached via
an SVC cut-through, whereas Content Provider 1 and End User 2 have only have
connections to the Internet End User 1 need to know which customers can be
reached via an SVC cut-through. Examples of mechanisms by which the
customer can know if it is possible to establish an SVC cut-through are :

30 A) If a DNS (domain name server) translation of the chosen customer’s URL to
an ATM address exists. For exampie, End User 1 could request a DNS
translation for Content Provider 2, by communicating a URL
“http://www.CP2.co.uk/” to the DNS. As Content Provider 2 has direct

access to an ATM network, the Content Provider 2 URL would map to an



10 2. Waen the user clicks on the desired ATM Hyperlink/URL, or uses a
bookmark) the web browser perforns the followi ng operations: 3. First the
Wb browser has to determne that this is an ATM URL request, if so, it has
t o parse/ deoodesidshe ATM i nformation. This information i s stocpe/eesd used to
hel p construct the profile of the signalling nessage capability, and 15
determ nes the socket and protocol stats nmachine type. It should be noted
that the ATM URL does not contain all the ATM |E's (Information El ements?
defined in the sjignal| pro %# for two reasons. Firstly, not
all the definedA sadafeé seﬁ? '%e R/TSSP anTenh §rayidan? aind| aege tETUP

REQUEST nessagegorr&&sumamgyATH mad#&'&/l drd fr@uMRYi 10 ﬂhwehblUbeF he THRlfa&OfHafli NS
only the 20 infor y t web browser or the

on ired b rowse

W nSock2 APl is af‘n’gﬂ"t 6&{5&%%\;&' begn ’(THT'PF%EHEH'CHAWQ E'F%H?ﬁtl 1 ohabap or e
initiating the AttMrﬁt/@h Arpoes«aapsuaqn@ﬂytrtndsumdu rhiapRue AT NBfRngRtiben coul d
be the Illng Pargﬁ ntg Cﬁ“ln Part)ﬁ cgzggress Transit Network
Sel ect or (TNS) P SABtERH Peidsr PEPETTRIBGAILENRT RpRaYe dirrgt AMir
cB:goadbagdI H gh &i@%%&}%é@yﬁ&h&ﬁohw‘ngm\huan% ma.rmwrﬁm@t Hiag hoagl Azaw Lﬁyer

npatibility etc ef or ata,can be_s etween the two entities, the
web browser has atdS"?ﬁea't"ﬁéh'%mc@&?s # Sf‘ggjﬁef Jt Wek "AeRVYE i PPSRIR i ARit i on
for the URL SChQﬁBe The ATM protocol state rrachl ne has to be al so
associated with the ATM socket descri ﬁt or éh& URL scheme is "atml/'
the web br dlser KifoROMating Fyaiogey ddenti ESAW%’O SUBtsPug istRosERleNYiAe and

create ABM sockahfarmitieh sihathecoliRChé @6wintoadéd th mé fohe orarNAL O Els Padef i ne

its behavi our when sendi.n cei Vi data wer a_connection. ThIS state
machi ne has been” 98‘?9‘0‘5@83* QCLVJE \{} i‘tfﬁﬁ%ttﬂ“r Eﬁgs IntpRatoAVaY!dt o

machi ne i s descriadeddtd nnéludd hpe ,d'EMalabdteeb,Oan inBy r sif€riaEI0ae t Barkdingdthe 7.
WO 001 56031 PCT/ GB?Qi 0t08é6 7f4 ﬁﬁ” iRl osr client determ nes after
decodi ng t he ATM'GREPHHaEORY %ﬂﬂ“ﬁaraa ep %r%‘ F°iked to be specified

manual | y byct he' N%nbérmvpse\ndertma,n htve aATAT B petisic NURL [ratHecheshatingkrizie Veb

browser yses the der | i.nSoc l,i cation ace

(API) fufcti onald W‘ ?%a g’tegso?\élvsghveé:grm g\?(sf S Bd‘r d@&a?rb% 'Jd‘é ::rh':iti on.
The char act eri stineshamisnt hiay baTddnBiddrinMith (BE thheiss aneATM s MBIL Hey
returned fromthe rver i h T Thi s coLTesp ate ATM
GET SETTINGS in ?—e EVES ‘N f"ﬂ-t‘rhega é?é'tlugl_rc’g tSFrseeélv T deg ﬁ thﬁ %iIIEAtI cul ar
ATM par anet er va$m(fs:) URL nedatesbfobeyawele ¢<m]¢mHé'9wsler AToA Gen¢tGeapdrver User

I nterface). Th| Sy ngi AN er

appl i cati ons, ﬁ%&?ks 'C% t%nt ;'Q’t\t’gmeﬁd ltse? qugt %gﬁﬁ&i#@/gﬁw\é@aﬂﬁpﬁe ATM
par anet e26 codedlnalsldewleits tDeﬁonmS th@tt 31k ontthe AAMMVhaIRIork.The val ues ent er ed

by the end user via the ATM QU are also stored to help build the profile
or characteristics of the signalling nmessages, which will be sent to the
ATM server (s). ThWheodhe eggiomerschogses tat BitiATe PTEY C1GIt IR PIg NG pxanfilgin e 4.

6. WnSock? of sy £ SBONSIRIEP (fiflo- ST BBbAS ATMiSOGKBbahOPrcb RN SHALIAY

bet ween t he vve rowser and server.. This Involves the web Browser and
ATM server isveski rgwaem teoeystasnersiasise khe AT PRoverls 40 [sst-umBenSY Re TATM

sockets bavenheed |Iﬁfs%{e%qn%ré1@t SQ%%‘?@%W ?Qaggtl'h?fl' ssérﬂa‘ﬁﬂgt;}?bﬁcﬁgra'?@sponds
20 to state ATM BEG N CONNECT, as shown in Figure 7. 7. ce the server and
client ATM s8ekdt setdipg upr Bt L I SRWD Potiufigwat H!se W't"ﬁct'%ffeﬁﬁéfﬁq yi ng
signal | ing Risef QCR) 1t ARKrehfirRSicARk] S5 b, ATve SME ndl id pdéLsah) yherORARCL S
the two ATM sockets together. The W nSock2 SP| is responsi bl e for taking
the ATM URL epigtnmepripestion sgetheeP NRWerksPIPmeBr4fat i on 25 added by the user,
and codi ng them i Rig@d hesl‘ﬁWsrt‘ﬂEtS\f@reHﬁ%hﬁ&dblﬂ MEQQTIW dddwbie %@@ﬁh%'l@g
signalli ng prot ocol, which UNI v3 UNIv3.1, UNIv4.0, UNIv4. 1
or Q 2938 ﬂséabw*wsoéikeszgwswst aP%d'%éﬁ%ﬁg'Ft&Fe aPB'I'caF‘HBI%d’PF?gWr&r?GaSc ry

Si gnal I'i ng Ifo@dern®t vigdn tHUden 1t R AdibhddRliewingaiplens @bt taRREs BRINA, Or Y

|E's include, the Protocol Discrimnator, Cal L Ref er ence, ssage
then the cut-through is released using sugnallm etween the customers across the

ATM network, again using standard ATM-F and ITU-T signalling protocols. This

release phase is shown in Figure 6.



30 Length) Message Type and Endpoi nt Reference (for Point-to-Miltipoint
connections) plus LIJ Sequence Nunber (for LIJ connections). If the ATM SVC
is successfully established then, charging records for that connection can
be gener at wo camebist at e ATM SEND~REQUEST i s entered, see Figutsoo/besss f
however, WO 00/ 56031 8 PCT/ GB0O0O/ 00846 the SVC fails to be established,
the web browser |aunches a wi ndow to i  ormthe user of the event and
enters the ATM ERROR FOUND state. 8. Once the ATM SVC i s established) data

can be sent and ﬁﬁ&?ie‘f&?’e@iﬁ{p\ﬂﬁ@éﬁtit% drlne RRINGEH, ;ﬁé%amf%@ r]%gngt e Before

the files) are downloaded the ATM 5 server returns the to of the
file to belgdrhAdakerecifis YRiesvigFIBPEHs P ‘h’?Wés?u}hbé‘febol?mWﬂe@RbPam a

recei ved by,ddiey WaD thy QWeRMmet StetiRbIC TR RBskedNEh § wﬁl{ e size
obt ai ned atutrﬂ@ GET FI LE Sl fE set ate, of Sure 79 Gwm\‘%&Jﬁl(va t?g!ssl are

equal , t herSoEkRESWhvIrEon | Re fupgsiopaliy’ t‘W&?@F"@r rigd aaﬁtﬁdﬁﬁ@fMTM TRISNSPER STOP
state i syeropsdshiort! Sﬁglt,lrla% i PG agbR iiURHESng |W?ﬁﬂhér0dﬁqﬁy‘me%q%5 ngydat a,

control 1s passed back fromthe state nmachine to the calling app I cation,
so it won' ©f 15l ek SBeratiogHERY & TMNGRKisn gnd Flawres 7 e agftateeaghinecdiagriemons t he

web browserot PedietPbrdwsbileTHe ABSS SHowhl H8TRF8IIWAT Us (i ndicating the
proportion of bytes received conpared to the total nunber yet to be

recei ved) andTh® useht shekes: Mebr e nfangthei Fatevapt infarmations fasr if weingremy

di fferent typasn@drd WebdibassanNorerviowd maded) eshglisdel, browser has to know
how to interpret each type of data. Depending on the associ ated

Mul ti putBose Wﬂ‘ﬁ@r‘ﬂ%f’s?\/a‘i"stER‘P é'?%f*%ﬁﬁd(ﬂva@g}'ﬁblu%er HeRsa?d bgokmarkct ed to
ei ther a pl ugrnemvétpsdowsaﬁbafbrmatﬁé’f@lom@omtﬁmkocal or renobte disc, or to
the web browser dis If errors occur during the downl oad process,

the state r%cﬁ'fﬂéh%ﬁ‘{%’r%m‘("-ﬁ%f he§ 1A FSTSERIReR NI @taé.‘t’éTM'ltl’ﬁLsfeﬁ‘a%to@@Gr for

several reasoOfshasf @& p&%@/ﬁ%o@e“ﬂ@%fmemf&ﬁqaﬁ@rﬁ Vethis dhidrAStions BNEkotddCasd z€ Of
the file in the first packet; or vvhznznt e transfer of a buffer cannot be

conpl et ed becHRdetbPPReFONSHUFthRaRMOR e 8T HRT I?'%P”'%?)[S'I‘?sééﬁq gaPaRdity upRd et c.

1% determines the socket and protocol state machine type. It should be noted that
the ATM URL does not contain all the ATM IE’s {Information Elements) defined
in the signalling protocols. This is for two reasons. Firstly, not all the defined
IE's are sent in the ATM signalling SETUP or LEAF SETUP REQUEST
messages. Secondly, the ATM information within the URL contains only the

20 information required by the web browser. The web browser or the WinSock2
APl is free to add valid additional ATM information before initiating the ATM
SVC. An example of this additional ATM information could be the Calling Party
Number, Calling Party Sub-address, Transit Netwark Selector (TNS) Broadband
Sending Complete, Broadband Repeat Indicator, Broadband High and Low Layer

25 Information, Narrowband High and Low Layer Compatibility etc. Before data
can be sent between the two entities, the web browser has to use the correct
protocol state machine implementation for the URL scheme. The ATM protocol
state machine has to be also associated with the ATM socket descriptor. As
the URL scheme is ‘atm://’ the web browser knows it should use the ATM

30 protocol state machine and create ATM sockets. The state machine is used by
the web browser to define its behaviour when sending and receiving data over
a connection. This state machine has been developed for use with ATM
connections. The ATM state machine is described in further detail below with

reference to Figure 7.



10. 1f the user wishes to term nate the file downl oad, they can, by pressing
the 25 ' CANCEL' button on the progress dialogue box or alternatively by
pressing the 'STOP button on the web browser GUI. This causes the state,
ATM ERROR wo obyssosint er ed, as shown in Figure 7 and causes gdygchsbidbsayC t o be
rel eased. In addition, prOV|d|ng there is end-to-end support between the
web browser and the ATM server to supp(?rt I TUT Rec. Q2963.1 ( or Q 2963.2
and (Q 2725.2 30 or QR725.3) signalling, then the end user can nodify the

traffic char Eif:f]hper\}v% bro%vs% cﬁJﬁ?d@t-EMnﬁ\\ég:aft-th&o gtfné a3\ DRLRRACESRTRAN be

achi eved via the use he user entering new i nformation
or aut omat i caqaramﬁyr Yﬁée(a)p'rﬁeﬁéatbﬁéﬁec'w mneailylhy the' qukah@mleerthem the he

gg\inrﬂ oaded . -tﬁﬁ i nbCHUGBRY Q’ﬁeﬁﬁ Wet lbrd AP uEEEHe! Llr%%? d |3$§§&t he

br owser, ATM server autonatl Ca
first step td\rmhe@teort Pregmmnisg dkerface @Pliciupstionglityite estatiish sn AaME/Q he ATM

server 191 U, w0udsiLe et e WerdbBMBED o biE! ATiArSl/ G VIED o ovser

Any chargi ng nmechani sns associ at e shou oppe The
web browser isameoas ithosehealyeEMeTRAMEIRRY STROH TSP aeever ds tbanMMRLFl'I@nse 7.

12. Once the ATMSYGAIAS REATNPIGRASEBITINGS FIgURTaand client can then

conpl etely shut e| r ATMsocRets associated with the SVC and rel ease
any resour SeslP the Merras aeauingdith edefing Repatden!fr Hlklcpariroetepwealuaist, the MetFREE ATM

RESOURCES st a,gwRgr D%s' Bn %W@l%G%ﬂlccg%rlﬂgrfb %Pa@ﬁﬂgﬁgp&%%ﬁsh

calling process w t br owser WO 001 560
CLAI M5 101. pexiensiesy t@ftra@iﬁmna& Mgh Rrowseiapklicationsndn bewir dlowsothsr erd ng:

users to enter values for the ATM parameters coded as ‘User Defined’ within

the ATM URL. The values entered by the end user via the ATM GUI are also

stored to help build the profile or characteristics of the signalling messages,

which will be sent to the ATM server(s). This corresponds to state ATM_GET
16 SETTINGS in Figure 4.

6. WinSock2 is responsible for creating ATM sockets for communication
between the web browser and ATM server.. This involves the web browser and
ATM server invoking a number of WinSock2 function calls. When the ATM
sockets have been created but not connected together, then this corresponds

20 to state ATM_BEGIN_CONNECT, as shown in Figure 7.

7. Once the server and client ATM sockets are created, WinSock2 communicates
with the underlying signalling protocol stack to establish an ATM SVC and
logically connects the two ATM sockets together. The WinSock2 SPi is
responsil?le for taking the ATM URL parameters, together with any information

25 added by the user, and coding them into the correct format to be used with the
underlying signalling protocol, which may be, e.g., UNIv3.0, UNIv3.1, UNIv4.0,
UNIv4.1 or Q.2931. The WinSock2 SPI is also responsible for including
mandatory Signalling IE's, not defined in the ATM URL. Examples of these
mandatory IE's include, the Protocol Discriminator, Call Reference, Message

30 Length, Message Type and Endpoint Reference (for Point-to-Multipoint
connections) plus LIJ Sequence Number (for LIJ connections). If the ATM SVC
is successfully established then, charging records for that connection can be

generated and state ATM SEND_REQUEST is entered, see Figure 7. If however,



a) establishing a data flow between a custoner term nal and another 5 data
termnal, the data flow conformng to a best-effort packet .routing
protocol; b) subsequently initiating fromthe custoner term nal the use of
the a swi twbeslseedrrt ual circuit through the network for therdddodgheow. 10 2.
A nmet hod according to claim11 includi n% a step, prior to step (b), of
comuni cating to the custoner term nal ®data indicating the availability of
a switched virtual circuit in the network for the said data flow 3. A

met hod accor gHengvtaltd &) B2 Estabi3h¥d)i 6B Wdienddiser Bahéhes MiviRbivS thieml
availability of a switched virtual circuit _conprises a URL having a format

specific to Heswier €63he eeat avf eyters the ATM.ERRORNERWNE statemor k. 4. A net hod

accordi ng g0 GHbe PREATN év@.sws%ﬁshéag ds{aaéamsbe sdht WY GELiE RAGKET tr{eout ing
protocol is Internet Protocol. 20 5. A nethod according to any one of the

precedi ng cl 2Vl brawsefifsng ihg ﬁEMSW’Y?fheQFfVPr"PEé!'e@l?@GPW“I@d%tWTMhed in
an ATM (@syn%\ma%@ntsrﬁesé@ne@%k tn@hm%e dodvrfloadfd k& tHE RaEb bfRYselise in a

met hod according to any one of receding clains, the term nal 1 ncluding
a packet dat alhentwppeict tysgs @o‘?ﬂﬁ%éﬁqeb’ﬁdtw e WPkRIAWSAE isoingrementastand and

means for i niddnidrett wiktnSthe it Gk Ybtalnda!at @hé Gt FILE sﬁi@sﬁW%@aﬁe‘?“S
network , which switched virtual circuit, in uSe, Pprovid

ci r cui t - conndéthe) tyartriyesrarg sayakt thearthe Wk filec basceap Ha'tsl*l%"@a?f@ﬁ tecket 30

data i nterfacgrm THENSPEDEIBP didtePETEMABAY, OGA e/ traﬁsf%PrHEHﬁﬁ&@t h@ish net wor k
i ncl uding one or “nore termnals accordln%to claim6. .AEEA . A A Ay .A3?. A
Fr. A3. Ap:g AF| dovenlpgdiog dgja, control is passed back from the state machine to the calling

application, so it won’t block user commands. Knowing the size of the file,
allows the web browser to display the transfer progress status (indicating the
proportion of bytes received compared to the total number yet to be received)
and to estimate the remaining time of the transfer. As many different types of
15 data can be downloaded, the web browser has to know how to interpret each
type of data. Depending on the associated Multipurpose Internet Mail
Extensions (MIME) type, the data is directed to either a plug-in application, a
file name on a local or remote disc, or to the web browser dispiay.
9. If errors occur during the download process, the state machine enters the
20 ATM_ERROR_DONE state. This may occur for several reasons, for example
when the ATM server did not send the size of the file in the first packet; or
when the transfer of a buffer cannot be completed because either there was a
network or application failure etc.
10.If the user wishes to terminate the file download, they can, by pressing the
25 ‘CANCEL’ button on the progress dialogue box or alternatively by pressing the
‘STOP’ button on the web browser GUL. This causes the state, ATM_ERROR
to be entered, as shown in Figure 7 and causes the ATM SVC to be released.
In addition, providing there is end-to-end support between the web browser and
the ATM server to support ITU-T Rec. Q.2963.1, or Q.2963.2 and (Q.2725.2
30 or Q2725.3) signalling, then the end user can modify the traffic characteristics
of the ATM SVC. This modification process can be achieved via the use of the
ATM GUI and the user entering new information or automatically by the

application, which could be transparent to the user,
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switched virtual cwcmtt rough'the network forthe data flow.

10 2. A method according to claim 1 including a step, prior to step (b), of
communicating to the customer terminal data indicating the availability of a
switched virtual circuit in the network for the said data flow.

3. A method according to claim 2, in which the said data indicating the
15 availability of a switched virtual circuit comprises a URL having a format specific

to resources located on a circuit-connected network.

4, A method according to any one of the preceding claims, in which the
packet-routing protocol is Internet Protocol.
20
5. A method according to any one of the preceding claims, in which the
switched virtual circuit is established in an ATM (asynchronous transfer

mode) network.

256 6. A terminal for use in a method according to any one of the preceding claims,
the terminal including a packet data interface for connection to a
communications network, and means for initiating a switched virtual circuit in
the communications network , which switched virtual circuit, in use, provides
a circuit-connected path for packet data communicated via the said packet

30 data interface.
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