‘;e3e| 6y2234: 4° 666T6OXA C 0 4 JUN 2002 P y 98/ 03503 Conmuni C@? @(r;}? )
NETwor k BACKGROUND TO THE | NVENTI ON Thﬁ ” mm,WMenu on rel at A
comuni c%, tvvork) and in 5 partic wor k in_which custoners

er o

use a nu |ffer ent call control mech&'&ns. In a conVEMABSRETBubI i c
t el ephone network, customers have only one type 10 15 of address, nanely

t el ephone nunbers, and there is a si nglé uni formcall cont lani sm
which is built into the tel ephone network and which is usewm ” MI

establishing and for term nati Rg£AlhRhuSMANERLo/KECONI SiN
called party is busy. Increasingly however, cUsToners have acces®@« 0 a

range of different network technol ogi es, each with its own address' type.

For exarrplEgAC & b hN E§¥ NN addition to a tel ephone nunber a
convent i om—ﬁmwdr ess, a multicast | P address and a
URL (Uni f or m Resthe qeetomatrvehtion nretraeral ,a eehmofichigse rdivfba eahq agdr ess
types has asso iated with it a respective call control protocol (where the
Lerm " Al IPEBTHIPOR® 5 REHHOBk T MLET §UT8MAERUo8  REmAeaRs diféaress calbrpatbing
and term naténrgigpanect i ons between different parties). For exanple, audio

or visual conmunication between parties using conventional |P addresses
conmonl y uses t h@ HEBPEBIHEIRBIC WRIsBNR NEBFOTRO Cuttemens bave onivbetaveare | P

mul i cast GgiGESEsndndl I ERERBhe RLAARD! andSaRsk a0 Dersk! plton ELpLogal

(SDP1 is used. Maintalning a one-to0- one mappi ng ress types and
call cont rmlecfhm'ssmhe/fmj‘vamttmge inteatthe helepbene Imrmmriurmmblvguoblsilsyusdae for
appropr pat g .¢ con chani sm ab ishing contact wt

parti cuPar®% Irsé"sn r]I-s-%aoervtregrammatm ecvavrl%:'a?rf odﬁff%ﬁ’”'ﬂg%ﬁa%i ¥ nﬁaeagleggparty
proliferat |edbusa/nd lasreexmgltyl RGwpVart cm:@tcsmdevl%@p at€eRf feh PRwef gm@tfifé}g@d ity

and to harness capahiliti i ncrea y sophisticated client
terninal s %th%F Rl \/@?%Es'oﬁc r‘i"Hb '%?Qnm%%fwe i Fopexynele: Briiséesengl y

difficult kogHIBiVedhbddioronea terepRehdTBRRbEYa c%%vé‘ntrd?-?a'k'llﬁ ,un'cérnbﬁﬁro@%&ﬁe
difficult to guarantee successful call set-up based sinply on know edge of

the addres3ddrgpe pMmUitirast ] pddepaptd e HY- YREGRURIELQANENTI ON Accor di ng
to a fiysst|AsRAetal Of aEHeoprtﬂégé“dlﬁQPéﬂmécﬂﬂesé h&gg s 1 19agP" 9¥+]c9§1%d ’Tﬁt hed, of

operating a communi cations network conprising; for rality
of users ctaspectieal celb cohtrohenratack] (woefiesthertieny (rfircqmted| issusied arq'a|dl\,ato

gbggq ory gg&c%g {hg r%gggss%rbés%aélpshpntghgrqd lEér‘?r‘(i%ia‘ur\\’gqIc:c(J:rrxlnec'%lons beftween dlfferenfa

parties). For example, audio or visual communication between parties using
conventional |P addresses commonly uses the H.323 protocol, whereas for

20 communication between IP multicast addresses a different protocol, Sassion
Description Protocol {SDP) is used. Maintaining 2 one-to-one mapping between
address types and call control has the advantage that the user knows
unambiguously the appropriate call control mechanism for establishing contact
with a particular address. However, as new call control mechanisms have

25 proliferated, and as existing protoccls develop to offer new functionality and to
harness the capabilities of increasingly sophisticated client terminals and of
networks offering more bandwidth, it becomes increasingly difficult to maintain the
one-to-one mapping. As a result, it has become difficult to guarantee successful
call set-up based simply on knowledge of the address type of the called party.

30 SUMMARY _OF THE INVENTION

According to a first aspect of the present invention, there is provided a
method of operating a communications network comprising;
a) for each of a plurality of users connected to the network, registering
[

user profile data in a directory which is accessible to other users, which user
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2 PCT/ G B98/ 03503 profile data includes identifiers for one or rmq’-.g Sin 2002 -
plurality of different call Control protocols; bl prior to establTshingta
cal | fromwooakéasng party to a called party) reading user pr¥idgosdatad for .
the called party termnal fromthe directory; and 5 c? subsequently ’
establishing the call using a call contrgl protocol identified in the said
user profile data for the called party. The present invention makes it_
possi ble to di spense with one-to-one mappi hg of address types and call
control proeradfdeldsia inkiddss idaniifibrsehios ane g mdratofa watditygf piaferynthas @nkrot he

i nformation necessary for successful call set-up. This is 10 achi eved by
recordi ng ERPR3nt r ol capabilities for different users at client termnals

in a directory whchridrsioasessiseidghycal tust 9@BlingHbAY th éélk@fﬂar{wgeéé?ﬁet
up a call. in addition to allowing flexibility in the selection of cal

control prdt8eBd!e Bpfasior they FAlRG EireNt 1eHNEG! a8 thetditessoryustdmer nobi | ty,
since a gser can d)%bgfhy@hﬁfg'egfa%ﬁiﬂﬂhgttﬁé %m@lsﬁ»\gaaﬁéamgg%& rﬁrQ?oc%PfJeﬁ?.glggg' ng

user profile accordin ' Oten, the step of registerirng user pro

data will beteapseidagepniofigdetadoethecealledarativaal itsel f. For exanple, when

the client term i C 0:.a then.the client term nal

may register itsnﬁseelﬁ%r&gfﬁpg&\{/}mrbﬁh t éatsdftrgé (')rlf‘/ {e}’ac PR RE ‘{Vﬁg ﬁgeé'lto'lo%s
ont o t he LANap#nefdrahirgsshowesend hal mettrodpaltsolpr amilstestif @hstidiey 3h&pa of
registering the client profile to _be carried qut by a thir arty._The
third 20 pa‘?aﬁ'vgnﬁi'/mf oS Waiis iarer @6?'8? enrecﬁsscaé‘ﬁsg? éﬁ‘{?séé‘drcégﬁé{h'a‘ a'8i&d§j on
cont r ol 1pr cddcledvdhy edtoedpg icels comiral daplabilipibs ebr iffeferPskisest ¢IRnA terminals
conference., Preferably the user grgfi | e i ncludes at | east one network
address far/n? SISEALY VOIHiTRAFCesPPRPYIRBITOTREPIYER FFEMALESHIGrIshap 2 call.
conpri ses ngt wadikoA oV 8lfoveihg CRdXibiBQNIT @he isdRiRtibh | &S cEiPTcoBBBN pRELVEILK tHisi ver
used by the client termnal to access the 25 network. Together these are
known as a @lrargamend s faclijatps spstogtirymeRiltynsinee Hersl arleledrasypseidiersny t he
user profil e galfs WhENpGatdSBE cBlredbdlsl dr & ding n to a network,
and mai nt ai ?ﬁrng a recoPga of tﬁe aiper p@g‘%ﬁ I %r ét akaértgg%lf'he user |ogs off.

PreferablS in thi Ofeasehe Iseepuskeregntefing aisenptaitiesiate flilagevdaried out by the

di sti ngui she ta,. far rsisten er m ilities from ather ta,

30°and oty 10 araeisdl”t 5e” HEMpEy Wi the PR eirhpaR o 7 SeRhpgea et

mai nt ai ned ahNerthémehe stentl egsinef mayPregfsesralnd yser profikewstheyheodiraoegriystéahi ng
user profile data, the user pro kbe ata | s structured a i_erar.chy . of
oby ect s i ncRah H uenles® Sramnt bab, B Erabiaiin s dhamatiad s BLBRL AP
capability ehd bkpodyjregistergaherchéinyprofie foi ey edraby o0f bphj ®atpariy. t Ties third _

WO 99129081 i 0 4 JUN 2002 P CT/ G B 981 03503 3 conpri ses,networ(g addr ers

obj ect's Zhd PEEYIMROATrORTRYT OIS AP HER RN SRR 8o B R ER Y AR 5P

control obj &glish apslidstlodd SlitlMcit8f BhitRAto GORAMIEdehty. Obj ect as child

obj ects to parent ob\J ect. :

Preferably the user profile includes at least one network address for a
client terminal. Preferably the user profile further comprises network driver or call
contral identities for each network driver used by the client terminal to accass the

25 network. Together these are known as a client capability

Preferably the method includes registering the user profile data whep a
user at a client terminal logs on to a network; and maintaining a record of the user
profile data after the user logs off. Preferably in this case the user profile includes
a flag which distinguishes data for persistent terminal capabilities from othe;r data,

30 and only the said data for persistent terminal capabilities are maintained after the
user logs off.

Preferably, in the step of registering user profile data, the user profile data

is structured as a hierarchy of objects including a user profile parent object and at

. . |
least one client capability child object. Preferably the hierarchy of objects further
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- The terms object, parent and child are used here and throughout the 5
description and cI ains with the neanings normally assigned t hes@ 4 duM=2002n
obj ect orlv%l()? {35| gn/ progranmm ng (OO OOPI. According to second aspe
of the present invention there is provided a communications sﬂfé?%??(
conprising: a) a network: 10 bl a nultiplicity of client term nals
connected to the network, and different ones of the nultiplicity of client
termnals having different call control capabilities; cl a directory which

is aCCESS'@&rﬁPFx&st h\%tmmlaht&et $ofRkt tesl ddhteali ek {?&' ﬁbgﬂgs thffé}\

programed w user profile data users of term na etV"°\/\5f1| ch
user profi bedrgas abnentﬂ antbeall ¢ertéaxbiﬁqnser6) ralaiedttofthetBerftcxraprabetpbbjﬁef gsof a

plurality (o) rotocols. The directory may be |ocated
entirely ogm'ldlggggées to a%'gt Abéﬁpr enote fromthe client terminal's and which is

accessed via theThetwnnhls od}h&termémtvehy thir did Q@E@Wergﬁé/nd:QHWulgﬁSut the
directory Séﬂ%’@ﬁ'oﬁrom es. located locally at respective client termnals and

a dat abed ANy W BTy 2N I OB L 2R igRAd thasa tRATE N 20iscs

accessi bl ek @tetdhﬁs@nvmgmmmgqb@n/mopﬂ es. Systenms and net hods enbodyi ng
the present invention will now be described in further detail, by way of

exanpl e only, wi AIPCPETIRS ERdesoCaNY REPBRCONHEiegNtdnuah i thare ishrofdedra gur e

1is a sche Hﬁ-&? itidhsdysidm BELWRLIgEMDOdyi ng the present 25 invention;
Figure 2 is a llﬁ}st'néssggge f?o@wdll agram Figure 3 is a schematic showi ng

platforns for us@) ametherinet work of Figure 1, Figure 4 is a d| agram show ng

a user ofileo ect [ ar e d| rams sh | t.ernati ve
LDAP i nﬁé enent at i r?smg tlp? ﬂ't:y ?ﬁvlgen tﬁgrn F %er@e%t °ath§él?6W8r éj *F 9w
di agram Ficgt &f Thé sumlmhnpd;frasas:sﬁgemidmdmageafareﬂ AN & ridrdl TapathiPidst; h

nmessage fl ow di agram 02 . WD 99/29081 PCT/ GB98/ 03503 4
Figure 9a, 9b an&’@cd'é?céoﬁl ‘%{B'Farfﬁ agﬁ%iﬂ'tﬁﬁtEIta%é"é%t'ﬂscéd fflienprEmEnd'F 3§a

protocol enbeEyiifgrddpemiie¥enth @Ber profile data for users of the client terminals, which
| user profile data includes, for each user, identifiers for one or more of a plurality of
15 call control protocols,

The directory may be located entirely on a server which is remote
from the client terminals and which is accessed via the network. Alternativély the
directory may comprise directory system proxies located locally at respective client
terminals and a database which is located remotely from the terminals and which

20 is accessible via the directory system proxies.

Systems and methods embodying the present invention will now be
described in further detail, by way of example only, with reference to the
accompanying drawings, in which:

Figure 1 is a schematic of a first network embodying the present

25 invention;

Figure 2 is a first message flow diagram;

Figure 3 is a schematic showing platforms for use in the network of;Figure

Figure 4 is a diagram showing a user profile object; !

30 Figures 5a & 5b are diagrams showing alternative LDAP implementations
of the invention;
Figure 6 is a second message flow diagram;
Figure 7 is a third message flow diagram;

Figure 8 is a fourth message flow diagram;
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Fi gure 10 is a diagramshowing in further detail classes used in @4 jyy o0
i npl enenting a protocol enbodying the invention; 5 Figure 11 is a schema% %:
showi ng pl et gv29881f or use in an alternative embodi ment. In fb @13&%9&,03(30@
communi cations network 1 includes user termnals 2, 3 connect

different respective network domains 4,5, In this exarrple t he user 10
termnals 2,3 are conputer vvorkstations. The network donmains in this

exanpl e are broadband networ ks whi ch support both ATM (asynchronous
transfer node) ankigif ¢4,rteamidc Brotiagan)s shanBg G5isel uBé@IrOﬁﬁdl@meFmﬁg first

user termnal ha m%g r{’lﬂnternet address ( 11 1.2 11 .1.1 13) an
ATM addr essP" EI@FWE)E PEAVIEIH'E YMEPHPhe second user terminal has an Internet

address ( 123. 123F,§uﬂ6241)o agdaaa,a@'{%léha@d-rgesg ¢ANE) de{eﬂe cng\stswpr i ns
are linked by a connection 6 which also supports both of these pro oco s. A
di rectory praeBPMinG2PromREd ByoedyinPtgdnseriamection 8 to the first

net wor k @onmai n 4 Vi 0 the .second network
donai n 5@ The di r@gtqz)er ;qpfﬂ'?f %#%ﬁggtetgﬁGW%gdgj?*e%géS [ US40 & najye|
use, custonembodimamser terninals 2,3 both register with a directory server
which) in this exanple, runs on the directory platform7. Subsequently, as
w |l be further described bel ow, when a custoner at user termnal 2 w shes
to contact the cust digere regi sbemathicdtiarsenetiedrii Nahcidded B8 derhAaIeSE, BS
submtted to the direct server, This request is transmtted to the [P
addr ess of PR TLE 8Iffﬁ é’%‘ rﬁF%??tB’Fn?st%gop‘@d't?eﬁt 5. cihiexemaleaths yedr as

t he custi@reterfviddls 2Bi K8 dodukdl Weskdiorzal fred rﬁ?ét%@.tf@tamamemdtrﬁse%&%tﬂe
server uses this data to select a correspondi ng user profile

creat ed whedr® RPadhand mefweEsi ‘&’PI@F‘e%IJF\RPfthb?WeA M é@tY@FIerﬁeWéransFﬁfdmdﬂe

sel ected usghqg b QfilRet ?F‘otgéérﬁ&%R£M:s§%rnV;§‘rBthc%Isur He 0st th‘{ercrgd%r'nglgh%@&ﬁ”er

t he network addresses and control capabilities o cal |

customer. Ush dgtetﬂh#tsaddﬁf:@r Htsiﬂl bht .01 kel Hadridi I!rgﬁd'métaddmss daTrstidp SrrmlaHI/ the t he

ot her custo . the I i i.S.,lnsta

choose to ers;r?&tﬂ %eg&%gﬁwghﬂagnafg‘ Ht &A%k!/? e&ar ﬂsg?zéglq/lzaé‘ﬁsraﬂ ?'I‘r ibIdM
cal | cont% oladpress dediMZ). QT2@3detyvork dbmains afe]JmkéHJNI;yZQQBnned/IErQQIvQISiGBJaréia
PCT/ G B 98/ 03 503 'l;h of the I roto out | d apove, WEI ch |s terned
The *hot or ogURBOTS Hheh i BRy® proteed) e et Rt manul Bt &b I 4o,

further det @ichned¥st 8tterthegrrﬁl h&MNorPrdohidie g &d/%ien:heefggﬁherwm b din ah s
directory server the client enunerates |ts network drivers, call control
capabi | i t i edPanSFIREENEERVHHd eSS 5 By ThEy IBECORArRIEEO™ Haase afayP i ALITERR: A
networ k driver, goylyzbe an ATM card, a W ndows socket APlI, a tel ephone |ine
10 driver. Call control can be the | SDN series 9931 or Q 2931, H. 323,

H. 310, P3N, | P unncéss erstcrrperﬁurt Ugefs termimalThe né@worqel%tetjrveétses digeeiosy be
AESA, 1P or e pém r t5 r
capabi liti eségareg%ﬁgtﬁb\or r essgr reusréué}:gggel ?{spécrt% %ltgef?gﬁ %L%tqu(égptr"e%t ory
server. The willr Ieetfertyerséewrbed It@r*p\asmsatdmtomereachse'ntermai e@rmﬁ@e%do and
that is actiye C xistin etar

stored on the é?‘\rl‘we]@tgo%‘!yl?%’% r%g&télt%d ryghs%t {eﬁﬁé?n et ai ‘I%sn ?g%%ueé H?%:ods
of making cahedimctpassrvey. Mds egrsst & Trasnutieand. th?h@eddméetsa:fltee rifrgctory

i ncl ude uni resource. I t or PSTN (puhlic sw tched tel ephone
net wor k) aﬁu%afg %rmn?h alff-gss in ‘?ess g%’%tat i Euﬁrht(‘aﬁrﬁﬁ cBﬁtm%eruBifgfele\?m "?h
any rel evantidehafige shd@fildd edsdayhetrheraéicem:tdvraesrbrt/éteufésl €s daegltst seslect dhe
URL may be 25 used as a or nter tao an e containing details of
further specfHfeSPOBERACYEr PERfiif wiich V&%%F?Pg‘?fgwﬁﬁ“c’ﬁﬁaﬁb‘ism’t‘? registererar il

Wi th the usethe di t&tbﬂ}l\/&erp@fgepreﬂutre a4l bl QiRat brbfh)@twbse%éteryagé}e&srea@cv\a eal |
control applets. An indication of the nature of these resources nay

stored with ieeCeRDS AHEtommere ey APTURKe2deBiaser)d (rallreonge! rFe?P?b'BT‘es’t I?é tﬁ‘§er
profile. 3 IQI%rdec@srttheI"D Lﬂgﬁsfh@ RSt tHeCGIRILEE ATmE} et u&%p@alﬂ' 1ol frle€s.
The first way is for the client itself to register 1ts own capabilities.
Only addr essegﬁeaﬁdlst%ﬁnoﬁqsgq%estpﬂméheé@é‘nas%@éqfa%fe!d Wistinstanee eidveptowE ©he
time of regi gL ghion @%r?ne@?rgrmt t P\(I’Np% 5RIL Siadhedl. sTIIE :ﬁgcﬁ‘ﬁr YA cbSerbiO
allow clients to register capabilities o clients other-than themselves. An
exanpl e of t braowoul d.28310.he
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- conference address and associated call control protocol by a thi ié Mt2m2
These two nethods for registering client capabilities may al so be used to

. update) r&R9¥2%RH unregister client capabilities. The di r ediGYGBISOISaSI
uses an hierarchical nodel to store the information 5 registered by the
client. By traversing the nodel it is pdssible to find client details and
their associated capabilities. The directory can be accessed by many .-
mechani sms, such.l_as t he Intfer net DN s (broadband Integrated Services

B- |
Digital Network) ¢end®Pé Rlinchs oﬂ'éﬂm?‘?%ot%'ﬂ?edan%mvm Wo¥Rs iandermed  the
announcenereseroGkh&iissdirReas proferior ~ 1apal |, dhil BELAS Y 4 SEBEE Y 'rﬂ%r%egél. q
an

pre-defined call c ntro'L rotocol and 10 network address, such as T
an | P addrieaste 1885’88 on process is illustrated in message sequences

1 and 2 of figure 2. The RegisterProfil eRequest nmessage is used to indicate
to the directory , systemthat the client is now active. In addition, it
can i nf & mthe dWheot cegisteriag ewitbf thenydineetergapabed, i tHeeslitMakenbaeeatbecene

avai |l abl e e of l.j ent . 15.beconing active. On recei pt of the
Regi st er Pr @%iv\?oé&{e%uweetsr ’ Fnaeﬁsrségagol %3 allﬁté%st 5'1991 'é%g‘f%?n A e cabéseneo!
client andesmwplasteseatadinckgeest. Assum ng the request is valid, the
directory systemupdates itself and sends a Regi sterProfil eResponse back to
the client. 20 Modifying Client Profiles Wiile the client remains active it
may add, npdadtwdik driv@Pveulal beebh Arakind] bihds e &tken AFNea GkeBREY Hne
system This may be necessary, for exanple, if the client obtains new call
control’Q eBH¥W¥t ogy or a new network address. The 25 UpdateProfil eRequest
nmessage, shown in nessage sequences 3 & 4 in Figure 2, is used to add or
nodify client capabilities. The paraneters passed in this nessage determ ne
whet her a fell adniteohtcapalpaishd 13N serigdd@®3lo ot KB 28BN e¢1.829, $y31@NPSTNAIP

exi sting cl| il on the directory systemis nodified. In this

i mpl ement atull'"%ﬁ,gt §ﬁ%8!§lrct3§% and call control fields Cormthe client
capability 30 primary key for the directory system Hence, if both the
address_and. call caontrol para er ssed in_the UpdateProfil eRequesr
message! %ﬂﬁ@ﬁ NEHWE g?a?rﬁagea ?°g‘$i:{ b%?ﬁ%‘%'ﬁ?t‘&? Est9hdfipPREYR PHMPRE directory
systemthe nmessage is used to nodify other paraneters belonging to that
client capability If no match is found, the nessage is used to create a new
client capdbimadey of iherdieni's eall Goptrel seraRilitmsarne newyerki apresreresources is o 4
JtIN 2002 144 QL2908 (RCH-LHRIB) 93343 Frr{eegaa@c%g SerV@! ud%n; flls" Bk ARy
system updates itself and sends a Updat eProfi| eResponse back to the client.
The RenoveRlignt icRegisiesad ardshakeis ghvh | YWhepsthegeieseqaemsesctes Gxisting

Fi gure i e | Lent. L L] € 05 LI.ec em
11 bot 28 (FeHEERct STHE ) DL EARA bkl PO BRELG dirlifildRble SURk
RenovePr of ithefRedeest makimgacils nat péssing exdssegergte thentienapdihieke tdetpisi mayy
key in the .director yst e t hen the mat ched ent capability | el et ed
From the aiPecesrs ULy AT RErer o aopeaeSIN Gl 2diicbed et
result of whdtalrigr ichber oo EhailVadRedsS MMidikbRlE fPodhRiol iseOpddted ngith ey
RenoveProf i | eResponse msss&ge. 1(;1\&[#3_r eoi stecino Cient Profil]es Wen %
client becdftyaNHFRaNGSS NP ERRYE AR R NG theqgienbiso HrS hébe 5 may be
conmput ens tidcid 8HoittBEes Qﬁ?%‘rl\mb%ayé\E@Btaﬁﬁih%tde%lspdf%%%l‘ 8pbdibiugts@tes 1 n
15 nessage sequences 13 and 14 of Figure 2. The UnregisterProfil eRequest
nmessage is $HEPRT B CORtRTeAties caPIHEY dPFRAVRY Veitis thamrsaiatl ne HET NI ireae cral
moved from LiGiaehih e sS4 & dRebdligva O ESSELINIppMts { b SndTESRAO8! {HRenature
directory system authenticates the client and assum ng the request ji s
valid, the df thesedeyourges aravuprdatosed witettie HRE andntsde available to other users

Unr egi st er P of. i k to the client. As part of the directory 20
system upda%%}hgﬁ?qﬁggggfp@zi%abi lities indicated as not being persistent
are renm®ed from Therediareectvorgossidhevays bénegicapmii tliant esapsbitiieas TEeHirst

t d _URL i ch do . d call. control i nt ai ned
i roctory.Sad Bl HgMFoF I B Br arapet s orih cebrdies v By afiesdi M

net wor k di r esdhoblogitsi Bigataarseadsobiatsd tveith ans uaRnasatf @@l timar ohasgistredidrmiare
address or URL., The director returFs a set of information contain

in
addr esses aR8™RAed EJRS SPOIELEseDi | ITDF e¥2C08Fc Wavhat TRmBEHYt RN ac Redister
criteria. ThepsamidhoP'derdUsRet Shad ltHehEak8E WA BRSSAFC-SeMyeneas Be and 10
of 30 Figure 2. The SearchProfil eRequest nessage can be used to pass
paraneters such as the client's distinguished nane, the client's donmain
nane and/or the client's famliar name. At |east one of these paraneters
nmust be passed to the directory system On receipt of the request) the
directory systemsearches for clients that match all the paranmeters passed

- . b
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Sear chProfii eResponse nessage. In addition to the list of natches pgsjygd?%
t he renot ewol 992081 a summary for each matched client is al sop(g_lggt back.

Thi s procedure can be used regardl ess of whether the clients ﬁ&s’%“”
searched for are active (registered) or ot (unregistered). Getting dient
Capabilities By passing a unique identifier to the directory system the
capabilities of 10 the client identified are returned to the requesting
client. Al ladgkuisameniticfnd coafeadricki 4dd?8saBRd rRLYEIED: - b ient
capabi liti ‘%ﬁ' gre. [ et.H( ned only if the requesti r_lglgf:éﬁ %%?Q%'g%r@ngjgtf%&%?' dsanme
domai n as t'he” EPT%¥nt ' WG SE WBEHIAS faF Eegherting chentempatilitigheay alenbetlren
chooses an tappdery,iraineveahl WeRRMidted cifglk r?:‘anﬁif?tciigi,s”i tiate the call. 15 This
procedure is shown in nmessage sequences 11 and 12 of Figure 2. The

Get Cl i ent Capabi i i tRAREHEESEY ferysnygses enshintartiicsiheodelr &CEaY tB¥ Shf¥makibn
cont ai nsgt ictd ' i Sik i ; nd,.the. client's domai n nane.
These two gg?g{rsét@ﬂbgqgﬁiczﬁg{]%di |nglﬂg@ec P iSRS g0 fRFsCient datailss
stored in tand dheieceenogiasgdt eapabiities| iTte afirectdreNtasapabhlddsses éfrﬁshgs
client is - t 20 renote cli i,n the GetClientCapabilityResponse
message. Tﬁﬁgagﬁbﬁﬁu%]ughcaénthﬁggﬁéréeg’ Pzgéf\}dﬁ HreadhangriategsatedhRervicee Migibei ng
scruti ni sedNétsvaaklt Geeer(a EghQicabieRbtOdol ROY NHANBHLS LAY %‘A)wougérﬂrggr&ig’ ghows
schemati cal Icy thg g.ri ncilpaall conmponents of a system i npl ementing theé above
pr ot ocol . ®Bt SPBEJPCR STTSHATSMERY BdUSiEs & PreHefinert eel amatobfrEoToEdnd,
betweenia aldtemtk bedmsnaduchhsanth andlbpesbagksserver 32. The client in this
exanpl e is a personal conputer which includes an ATMdriver 311 and an |P
driver 312. Wt hi h'§ ReOIEHFUakt Biogessersy diusBated: Inemiatages sppdineds by a3@ zldfent s
as they regi ro i t jerarc of . obj ects. The parent
obj ect corr eg?p;gnzdsa-thg ﬁgzsqﬁ@i‘?’%%’?%%?w#%%&e'ﬁ gs%é]g%&dé‘iaé% tWt?’ﬁ dectPrYiser
profile onesvsterohat tle dwunt sapabetiive: lobiddaios, itka@hinfdrreiHe GirRRadH dyisYem

obj ect has ghi rqgj/e?c]gsa el qtgian%] an gddr ess object and a call control

obj ect. Al thodgh Th 't FeGI'HGF ant oRiey e aP ST & vehetiartse 2ofeselic R dheestients
shown, 1A rteslortiyg tdeeivell Dacteoeiyt setherrRIgbrrieseredudst WMsA94 20984 eRtory

system authenticates the client and any associated request. Assuming the request

is valid, the directory system updates itself and sends a RegisterProfileResponse
back to the client.

20 Modifying Client Profiles

While the client remains active it may add, modify or remove client
capabilities stored on the directory system. This may be necessary, for example, if
the client obtains new call control technology or a new network address. The '

25 UpdateProfileRequest message, shown in message sequences 3 & 4 in Figure 2, is
used to add or modify client capabilities. The parameters passed in this message
determine whether a new client capability is added to the directory system or an
existing client capability on the directory system is modified. In this
implementation, the address and call control fields form the chent caéability

30 primary key for the directory system. Hence, if both the address and call control
parameters passed in the UpdareProfileRequest message match an existing client
capability primary key in the directory system the message is used to modify other
parameters belonging to that client capability. If no match is found, the message is

used to create a new client capability in the directory system. Again, assuming the
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.0 4" JUN 2002 PCTI GB98/ 03503 many user profile objects, and each user
profile'may contain several client capabilities. A managenent se vier

al so has awesmme the directory via the interface A The managerrent server
"34 may be used, for exanple, to change the val ues of addressBSTiGB8e3Hai n
user profiles so that the routing adopted_to a 5 particular user varies
according to the tine of day. Alternati ve?y) ti me- dependent settings may be
specified directly by the user. In either case, this facility ray be used)
for exanpl ereqtuessetusamav\oltﬂfe ageles % o] orrespond to an

of fice- base& terg :ﬁl during offi cet%ﬁloufgsﬁ?%nd gm%ﬁuéﬁﬁ y foda ssode a

t erm nal RS 63 F@‘é”‘pﬁfﬁﬁ Qacmthmi@g\errent server may al so nodify

address val ues st gheRdhb MBES f,,?;l,p L J9f Llgs, i response to a network failure.

This then prevents congestion from OhS S ddE rievwain m&ssagepiueThes 6hg et s

referred t oab8YeE deiserserite ramave lotientnt apdbmite8 G EF, | fed or
accesseds | et %arésqug{m&q ation It he data is store [ggj‘rgn E i_/)st(em dﬁpﬁﬁl ght
Dat abase Access Protoco i PR paraaters SPBESQSH laCWrBsss?etriWeZ?EmIéW &Kplgce
r ef er enced @eswqmmaﬁcﬂgmn&x:dﬂa@%ue&t &abhgxtpP tem.fo oring any flat
data withina Data |nf orcgalll on Base (DI B). h g}éé” Jé%d}'&eﬁt‘imeéMI
the present' | Nvent iGHCAT f”tsa?r%att"itf#elsr é%ﬂdta‘d(brrm‘rnwmtdx@&tci@ e RDAE f,L
within an LBARMDIB.mIde aP1&rH08SafQimd £PIHCALEClass formats directly

it can store recqrds in relative or de%oeaénﬂg g“‘rsb‘\h @"Yrd%rhﬁr’foi’e?'s"t%w'se is

i nstance, witEY A 1adBR iantapineetberRernevaRro filetussbrise oMadsige Dl B, the address
type canobe queried to find for exanple that the class is an AESA Address.
An enpty AESA cl ass can then be populated with the data. Likew se, when a
class is toYB@aigtetingGliens RrbfilePl B, the class type will cause an identifier
to be set in the DB record for exarrple that a record is a Call Control

Q 2931 subclass. 25 Figure 4 is a sinple schematic for stori ng user
profile, client cHfebi bidliiers beastleessrRs 8NLxGA trols. npl e, an
or gani sat i op.such as BT may publish alf | tsxuse|re % |f'e%seﬁr18%? %ﬂé"sme'

di sti ngui shaidl RanE PGS BY Glesk pinstergqss. Htﬁatdntﬁ@slmnonT@ropedjur@r MuaRatePAR
search 16 I’rﬂteﬁsag\éeseqﬂ_,@hébsS[Q tahd g E{ base object to begin the
search woul d be "userProfil es. boat. {) rﬁb ’ﬁg’Ff%"?’é?f'/esﬁﬁeePWmﬁgsm

ei ther the 'Ss¥eRalR indiate Hp: th@rd'f%mvrlyl avNanEthaJcOﬂm Sidink Mas HSed s Gyqpoul d

return mat cdutng 4986 fY Rifd.f ry text is examned by the user to
identify the correct recorcﬁ?re(%@g o?#g}}a ﬁgﬁfﬁhF’éj'ﬁeéE%VcPVis"sem dethdnticet®s t he

di rectory il divdhtand essucang theneqest ds Mald SER! g;}aegtg,ry SR usg%g@ {se f es
using the bagesQRLs bnrg%%temm}gjs%r Pr Ofsl tes", which will return a

dient Cg. abilities recor Sesk WE‘QQIQ'QOB%PWKQQ%O@&@&WO
Sear che cmssmmmbtq)allfﬁxenedamuln@s icdicentl £ap

as the baseg dltrgcteXt rz)b Addr ess and Cal | Co?ftltrjeé)I jgésg?;‘t gr%E;)l"belmovfd
bel ow | i st s recoraéy ust8et 6"‘?%‘?@?@16'3?h%ichnvsar!itnadnaccoum @OH29RGs, 11

Tabl & 1 PCTABRRKDSE0%eG! asskRaP Fesu iR Plla Sty 0 T

Stringdi stingui shedNantc : Stringdomai nNane : ri ngsﬁ . Stringpassword
. StringCientCapabilitypersistance : Bool eangl obal Access :

Bool eanAddre&ssasids essayde prodiBd eger = 0l paddressType : Integer = lversion :
String ti castaddressType : Int eger:2ver sion : StringtinmeTolLive :

| nt eger icastaddressType . I nteger 3version : Stri aoE 164add ressType :

In teger 4ver sipRe | nt eger, = 5version :

Stringtype : Stri ngcgllllelﬁéoh&?é%llég‘%%%nt rg?('%/‘pg"empm éﬂ@@ a-se@yelt §iitania:such

Stri ngl ~I ZZAcHMitanaet Typeil adirdse garund Venastiogbton Skl g SELAL fRAT0LIYPe
Vv

. Integer ZRAYSKL&I0 ring DNcal | Cont rol Type : Integer ersion :
Stri ngATMFUN caf’\%'éog?dre?éfype : ﬁ t 8giaroL capabiliygsoasigoahats natah Jthe searchp

. CT/ G B 98/ 03iteri®3 er sedoh pr&tsng @ AL RN ML IYPGequd UG U Tang - PY ST O

. String - I nteger= 6versio
StringN Dl\lcé??éocﬁ éB"”" eﬁﬁeg%%f me?iﬁ@ﬁsqa@rbe U&dtmgﬁ}&BﬁmHeﬁ‘a@tﬂthype

- o I nteger =-as8uer slient's dﬁfznhgmgr%%TNg@,l | GREtdRLY nt.e = 9v
StringBTNR3L~cal | Control Type : | nt eger = 10be¥;|.ﬂe°or?la'}‘ Bdﬁ %Fe%l'e@ésand

5b show alt g%ﬂlr\‘/aénedpﬁ? F3ehese ©h HOFR PEIATNStAC almsLIBAFbassed to the directory

system. On receipt of the request, the directory system searches for clients that

match all the parameters passed to it. All matched clients are indicated to the



i npl ementation. Figure 5a uses a |ocal directory system proxy. O JUNi g2
system a directory system object (DS) exists on the client. Wien the
client objwot9sBITINMUNI cates with the directory it uses a steadanek/oises
Application Programmers Interface (APl ?, exanples ranging fromC and Java
to renote procedure calls. The directorygclass then acts as a proxy
converting the protocol nessages such as RegisterProfile and SearchProfile
into LDAP nessages. The LDAP nessages are then sent using Internet Protocol
via a LAN trembhe clidhPugeg wbe Searuéreo filbBgsoanse tesspp.| Rdadditlon @6 pRadeE of 0.
One benefit_of this %?dp ag i S th t all cszeratlons can be perforned on a
st andar di sdB°BRP 3§ HEEPOYE © fﬁTﬁ’b@r a’lynfpﬂ’ér?éhtmf”f?é‘egfé@@rﬁsoﬁlw t he
client appldep@beer needs to be updated) whilst on the LDAP server, only the

dat abase needs p ulatin 15 The ap roach illustrated in Figure 5b uses a
renote directory yét%rﬁlcg?‘éf)?ycaq P& Rised sirgEfipsshef cvhetiter olijeestients  being
comuni cgt espatdidy foh @rdeamiee| ddis@ Y NS usi ng the HDP pr ot ocol
of the present invention ove(rgel tFk;eted? a I?Qle/rﬁdil)ﬁ'?gEJ g{eg%%dure Call (RPC) for C
interface or Renote Method Invocation (RM) for Java interface. The client
obj ect rrustGg@Ig dibgt tEpAfifieess and port to send the 20 requests to. It
must al s recei ving responses. The renpte , 1.~ Juti
2~p~ WO 99I 29081 PGI/ G B98/ 03503 13 directory server then converts the HDP
protocol as descrbbed above wt rence,.to Figure 2 into LDAP msssa es.

In this approach, “¥ R&SH L t'BY° é%‘?‘r\;&eratﬂcfhﬁﬂalgc AY VIS tefRy theuRerRadIdiesidigl e

pl at f or mo othealdigrnatibmeias Ry eachebave thedegd ating BlicHtf 0AIM gianati gl&Rs 6,
7 and 8 show LDAP. and HDP nessage fl ow protocols for an LDAP inpl enentation

of the mveﬁ?‘?a&'\“t'eﬁl 86 Eetgrnegt dYsalppaly ﬁléer}te@?%a(béﬁeﬁg?f@nF%@”‘@E’e?”'ﬁg'foﬂ‘hea
profile; aéa{u%sﬁnaem sefw‘ndm@%b RErRf dSmEBeds n‘P\recgh'ekfuﬁ\%ge 'é'egéﬂrsear§ bémaws
t he nessage f when a cli‘ent requests a user profi for a called party -
in order toremestgy. aTbaldientther ¢poess 98, 2moprirte aall cbOtohowtbdh e dajtiate
representing thg, principal conponents used in inplenenting the invention.
The di agrans are generated using the Rational ROSE f Rational

hj ect - ord ent ed SdThiaNarce:eEntgl tsesi'rqwrg?w suétsage esetm@c)esvm (Bhdl 152 aa\iaﬁnguabl 2

comrer ci al I ntg b//§0 L ?a eof San F {:‘f

t hat t ool et %%5 i e '%osr?ﬁ Ireodt ® 85?1 P%Yt esyi "&ode

t enpl at es fQ:l‘onUsStes tl-re cqundrermﬁrﬁngmgshtehemaHmDam ehoemdnt’ sAldmbinatarh lETHES@ GMWaITTE T
woul d then need to do is reat te diagranms fromthe nessa

flows
and add t he PERPPOISFT dtee \at finta SWS £3SYRBSC TR, RNt BN aTITRI Y, The
equi val ent fmhwrftssmé/mbeh@n@groarmmt Uﬁdp@glhﬁgé’ tepani@f ceMuigbpsssell wuktiabl e
programni ng | anguages, such as Java or well known in this field.
The clieRP CPE9Ee §€RSW'|” the ﬁP@QJ@éf%aQé’fWﬁ@Pgsﬁ Mespaeal client terninal and
the access from thalistgoetagt téh the LQ'eBeFéd%rr&‘ie%S&feWheltﬁerrQtﬁ’ée&fém Sbeing
capabilities which are local to the client termnal. The directory class
represents tsseutiilisastiscropive dregisteredhprsnad] (y8eeairgreth i nherited and
specialised to allow inplenentations using different proprietary ~ 'data
interfaces, such as LDAP in the inplenentations discussed above, or HTTP in
the 25 inplenentation described bel ow Figure 9b shows the directory
i npl enent,ati on as gar e tlon of _dir tory and t he rela n en
the di re?t%ory i npl gﬂe'at %‘t |Sg§ and° ehmaqifﬁﬁ% H&E'P%P)a/l “Bi g‘j’ﬁre c%gh%v@g%ﬁ
user profil eingementienttheapbdid iprytoeblassToei pradehit lsornmbta:niénmdil aeetoItheand
client classes. The yser profile captures the u S as previpusly
Gescri bod - RIS ISEFES P RAGE e oI o aPa FIrEsety B8 2 ont

Capabi liti eSThéi\éﬂe:ﬁtV\@\ &d@lle&baaal isf4 @eekonal Boseuel WRILRIi6E1006EL 2 NETIA dddadr
Access. Persistence al i ent. Capabi |It%/ to be marked such thﬁ?d\’gg
H

a user |ogs 8ff %{‘%EHFH-B)VG[t31r%ayW‘§Walthe\l§”teﬁ Y t3588di Iecthsr §°

| ocal capgbi Efléﬂt§%5%€y$géls{e§’ .@adnema@%r §ir§ét‘%F€d’ hi%?‘aﬁ‘BW 8% o nk.'cp@r The {hént
capabilities are those of email address or_nobil e phone nu A obal

Access WD 961eB968TeIPNds 40 TR (Z60RrGHT GBOBIBSUY HehMIBuaach EFeTeRipTie
Capabi | i ty t%nQ%rmrE%qeﬁy&JbéFha} os,keantéacheé‘gng&g& Ry %bgecf[ g eflg dommisn
may access it using the Ge I ent Capabi | proce ure ure 10 shows in
further det alldcl!mbp@@hsaddeerﬂsmdmﬁ rrofhat ¢ﬂé| @ntemtob@&pamlﬁhovyhcm 4R dlawraén énlYent
capability object, re es e r. n. t

control 5 cagaBiPitiEeRpal eah G et ARty o refE) JRE GBS IR R oA
address and Q931 call control. The invention may be i npl ement ed usi ng
interfaces other than LDAP. Figure 11 shows an enbodi nent in which the HTTP
and C@ are used to provide an interface inplenmenting the HDP protocol. To
allow a user to performthe functions within the protocol a hone page is
deflned W th buttons and CG 10 scrlpts as a front end to the directory

Y Y =Y —— P~ ~I1 D
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" dat abase 113 | npl enent ed using comercially avail abl e dat abase t §adl JUN 2082
as ORACLE (trademark) in conbination with a web server such as ORACLfT Wb

Sérver (tuasleympd) . Via this interface a user running an HT'Q%T;&ég%% Qn a
termnal 111 can regi ster nane, password and associated client 30

capabilities) nake changes 15 to the prqofile and finally unregister at the
end of their session . As in the previously described enbodi nents, a
managenent server 114 nay al so access the dat abase. i 04 JUNtart 15

CLAIMB 1. Aappted plofpedtiédtdg aAdC @EBRIN: At hRIIFe q‘ﬁLY‘DE%tGFP\”BE{/é'aPQ:heﬁt al
for each of a plurality of users connected to the ne regi stering user

profile daﬁa&apwt'asm PSOEBRIEMEHI T VeSS ﬁﬁ@f‘?qseame tosthec diseeonl ia thot her
users {1 Orfescl £SO Han b8BT PER L P 08L8 | AP LGS dSTRLTL ELs, T or

one or nore of a plurality of different call con prot 6col's; 85\ ?)Fh%r to
est abl i shi yajues @4l ¢d¢r¢tﬁﬂsalmale¢talnguw pyoffles asoc athdtethepastiyng ra@adteaig td 0a user

proflle data.far t Il e a mthe(rjS ect and cl subsequently
establ i Shihg" @ar UQ?I %s%sngcc(% J(i:égl ° ot c{)a[yocg‘;tef'ﬁé'ﬁfﬂyf (KR FPPEHE S ai d

user profi kand@i andyobe tsbeclaadi ldedcpabl thediseA NElehBer ag£0meisNGichioy Al v 1,
in which the user profile data includes at | east 15 one network address f or

a user terHF§falfor $2MPlRpihed 2REWFYF FGITSMaaiocerespondiod efficethased er

profile da%@nﬁamtda@;hgcmélws na{d/vemksé‘q@%twqets %nJed?é?H Aaleo%rzleé cﬁﬁ&b
network driver used by a user to access the network

accor di ng beurany ThaeManagameyr ¥Eedli AgYcelap n’QOfiilﬁ\cIaddleﬁg Varie@ﬁ §tQ§¢¢ ng ysse
user prfi B Rorfiad o va@ga”bfre SURCE Abcufbrk SEfiulee" mhnsa'thé@%%mt& g%o%gggrﬁqgwfgjm and

mai ntaining a record o rofile data affer the user
met hod acconsliqrgssiol calaamm,ots n which the user pr of| l'e includes a fl ag

whi ch distinguis tafor peLs ent Juser capabi es from ot her ta,
and only the sai S%Sagaﬂeﬁ)s s r§| ste u%eﬁeetggB'gﬁl P‘f’l é’lée F82ndi ﬁetgé?tﬁéeéﬁ
after the wxeiifiddgs @ddess@ 6in Ausremmdnamabdlm HOraa Ny sesredOin BRELDAP
preceding clains in which in the ste gi steri ng?user profile data, the

user profi d9alyeiohts RatebrseyAcgess Pé CQPag‘é?ﬁmB‘f obPABt & jUser uBRTASS dheser
E[O]‘: LIE§1 PaneRtiaebisreterkd Bin trRASEuRNELOAPGOL FSRADIsY st 65 L@riRRiaRG fiat

data within a Data Information Base (DIB}). The classes used to implement the
present invention are at some time read from, written to and modified within an
LDAP DIB. The DIB does not replicate class formats directly but it can store
records in relative arder and provide identifiers. For instance, when an address

20 record is retrieved from the DIB, the address type can be queried to find for
example that the class is an AESA Address. An empty AESA class can then be
populated with the data. Likewise, when a class is to be written to the DIB, the
class type will cause an identifier to be set in the DIB record for example that a
record is a CallControl Q.2831 subclass.

25 Figure 4 is a simple schematic for storing user profile, client capabilities,
addresses and call controls. For example, an organisation such as BT may publish
all its user profiles under the distinguished name (dn) of userProfiles.boat.bt.com.
To perform an LDAP search to retrieve “John Smith” UserProfile the base obiect 10
begin the search would be “userProfiles.boat.bt.com”, with a filter specifying

30 either the userName “smithj” or familiarName “John Smith”. The search would
return matching UserProfiles. The summary text is examined by the user to identify
the correct record. Once the UserProfile record is identified, the directory
implementation can then perform a search for client capabilities using the base

object “smithj.userProfiles”, which will return a list of ClientCapabilities records.
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~ 4 (SUN n002 16 7. A nethod according to claimé6, in which the hpgrgamche

. of objects further conprises network address objects and call contr-ol

obj ects, WACHZA™!vVvork address objects and call control object/sBssessos
related to the client capability object as child objects to parent object.
5 8. A method according to any one of thaopreceding clains, including
returning different user profile data for a called party depending on the
time of day 9'hA co ni cations systemconprising: 10 a) a network: , b) a
mul tiplicity°oF ?sercaﬁ?éﬁg oRFEXTTRRE L8NGl eat iernk 1 ” afiBlietitf Eap &t eenesaof
the nmultipl el Baseodbjs@riai dxalast PaMiAG HHdf & IcMecf RloleGONt Ol capabilities;

c) a directory which is accessible to the nmultipll ¢ ty of termnals and

whi ch is progranmmBabl\fit RelaweistpkBAR recamtsasedriouspienaft thlinveatiohnal s,

whi ch user profile 15 data includes, for each user, identifiers for one or
nore of a plurality of call control protocols and which user profile date,
for each user, is accessible to other users via the directory. 10. A system
according to claim9, in which the directory is located entirely on a 20
server which is renote fromthe termnals and which is accessed via the
network. 11. A systemaccording to claim9, in which the directory
conprises directory systemproxies |located |ocally at respective client
term nals and a database which is |ocated renotely fromthe term nals and
which is accessible via the directory 25 systemproxies. 1 2. A system
according to any one of clainms 9 to 1 1, in which the directory includes
both call control protocol identifiers and network addresses. 30 r r
1..~f1 ~~1~" 1, ~ .Ay.A9. A5e. A A ,.AY. Aby. A A A'.A35. Ah. AH. Ay

A, nl. A F': VADGY: b
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Figures 5a and 5b show alternative approaches to constructing an LDAP

implementation. Figure 5a uses a local directory system proxy. In this system, a
[

directory system object (DS) exists on the client. When the client object
communicates with the directory it uses a standard Application Programmers
Interface (APl), examples ranging from C and Java to remote procedure calls. The
directory class then acts as a proxy converting the protocol messages such as
RegisterProfile and SearchProfile into LDAP messages. The LDAP messages are
then sent using ln_ternet Protocol via @ LAN to the LDAP server, where they are

applied and responded to.

One benefit of this approach is that all operations can be performed on a
standardised LDAP address and port number. To implement the system only the
client application needs to be updated, whilst on the LDAP server, only the
database needs populating.

The approach illustrated in Figure 5b uses a remote directory system
proxy. In this system the client object communicates with the Remote Directory
System Proxy using the HDP protocol of the present invention over either a
Remote Procedure Call (RPC) for C interface or Remote Method Invocation (RMI)
for Java interface. The client object must know the IP address and port to send the

requests to. It must also register a port for receiving responses. The remote

<
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directory server then converts the HDP protocol as described above with reference

to Figure 2 into LDAP messages. in this approach, the Directory Server and LDAP

server may run on a single platform, or alternatively may each have a dedicated
platform.

Figures 6, 7 and 8 show LDAP and HDP message flow protocols for an

LDAP implementation of the invention. Figure 6 relates ta the

registering/unregistering of a profile; Figure 7 shows the updating of a user profile

and Figure 8 shows the message flows when a client requests a user profile for a

calied party in order to set up a call.
10 Figures 9a, 9b, 8¢ and 10 show classes representing the principal

components used in implementing the invention. The diagrams are generated

using the Rational ROSE (Rational Object-oriented Software Engineering) software

tool, which is available commercially from Rational Software Corp. of Santa Clara,

California. Using that tool the class structures shown can be compiled to generate
15 code templates for use in implementing the HDP protocol. All that the programmer
would then need to do is to create state diagrams from the message flows and add
the appropriate state transitions to the code. Alternatively, equivalent features may
be programmed using any one of a number of suitable programming languages,
such as Java or C+ +, well known in this field. The client class shown in Figure
20 Sa models the local client terminal and the access from that terminal to the
directory system. It represents capabilities which are local to the client terminal.
The directory class represents the directory server, This class may be inherited
and specialised to allow implementations using different proprietary’ data
interfaces, such as LDAP in the implementations discussed above, or HTTP in the
25 implementation described below. Figure 9b shows the directory implementation as
an aggregation of directory and the relationship between the directory
implementation and the LDAP directory. Figure 9c shows the user profile and client
capability classes in addition to the directory and client classes. The user profile
captures the user’s details, as previously described.. A User Profile may have many
30 client capabilities. The Client Capabilities have two additional fields, those of

Persistence and Global Access. Persistence allows a Client Capability to be marked

such that when a user logs off a machine, it may remain within the directory

system. Most local capabilities are set to be non-persistent, examples of persistent

capabilities are those of email address or mobile phone number. Global Access
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SH10MX&' () -ddHaiSHADYEEcESs-it using the Get Client Capability procedure. Figure 10 shows
in further detail objects derived from the Client Capability class. The client

capability object represents the aggregation of network address and call control

5 capabilities, both of which are ultimately associated, e.g. E.164 address and

Q2931 call control. The invention may be implemented using interfaces other

than LDAP. Figure 11 shows an embodiment in which the HTTP and CGl are used

to provide an interface implementing the HDP protocol. To allow a user to perform

the functions within the protocol a home page is defined with buttons and CGI

10 scripts as a front end to the directory system 112. The CGI Scripts access a

database 113 implemented using commercially available database tools such as

ORACLE (trademark) in combination with a web server such as ORACL§ Web

Server (trademark). Via this interface a user running an HTTP client on a terminal

111 can register name, password and associated client capabilities, make changes

15 to the profile and finally unregister at the end of their session . As in the

previously described embodiments, a management server 114 may also access the

database.
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b) prior to establishing a call from a calling party to a called party, reading
10 user profile data for the called party from the directory; and
c) subsequently establishing the call using a call control protocol identified
in the said user profile data for the called party.
2. A method according to claim 1, in which the user profile data includes at least

156 one network address for a user terminal.

3. A method according to claim 1 or 2, in which the user profile data further
comprises network call control identities for each network driver used by a user to
access the network.
20
4, A method according to any one of the preceding claims including:
registering the user profile data when a user at a user terminal logs on to a
network; and
maintaining a record of profile data after the user logs off.
25
5. A method according to claim 4, in which the user profile includes a flag which
distinguishes data for persistent user capabilities from other data, and only the said

data for persistent user capabilities are maintained after the user logs off.

30 6. A method according to any one of the preceding claims in which in the step of
registering user profile data, the user profile data is structured as a hierarchy of
objects including a user profile parent object and at least one client capability child

object.
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b) a multiplicity of terminals connected to the network, and different ones
of the multiplicity of terminals having different call control capabilities;
c) a directory which is accessible to the multiplicity of terminals and which
is programmed with user profile data for users of the términals, which user profile
15 data includes, for each user, identifiers for one or more of a plurality of call control

protocols and which user profile date, for each user, is accessible to other users

via the directory.

10. A system according to claim 9, in which the directory is located entirely on a

20 server which is remote from the terminals and which is accessed via the network.

1. A system according to claim 9, in which the directory comprises directory
system proxies located locally at respective client terminals and a database which
is located remotely from the terminals and which is accessible via the directory

25 system proxies.

12. A system according to any one of claims 9 to 11, in which the directory

includes both call control protocol identifiers and network addresses.

30



