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generally to wireless comuni cati ons systens and
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infrastructure of the Session Initiation Protocol
(SIP) is defined in | OFSHFEYENT PREIeALd g et al .,
June 2002). hi general, the SIP is an

appl i cation-layer control (signaling) protocol for

5CT qdASTCA iy p9 and term nating sessions wth one
or nore participants. The sessions can include

I nternet tel ephone calls, multinmedia distribution and
mul t i nedi a. conferences, SIP invitations used
?@Sdﬁgewprr ates genega QK G oL Hcations fY&%emS And théhods and,

paLidr€is %&Eﬁ&ll&rore?ﬁéset% el@ssstgltmlﬁﬁls %QH%HIQS SefBsHk @odes that use a

types. es use of elenents ca 'ed proxy servers
t o Shelign ndtititien Pecfuedt(SIR)0 t he user's current | ocati on,
aut henti cate and authorize users for services,
1Olrrplenent provider call-routing policies and provi de
I?g rs. SIP also provides a registration
func on at "all ows users to upload their current
| ocati ons for use byproxy servers. SIP runs on top of

several different transpari. protocol
" Silhe gpEastmeyreidhe S Srisianngias ﬁrotoc;sﬁ (ﬁé?éaqdefmpéﬂs%ﬂ* RFC3261

Ju léﬂoégggrg( 5teeftle qugg iog?g%egénte ﬁier@ny gﬁl %%@ﬁ)layer control

re i's gescri’ anemor

15€‘V @i@ﬂ@gﬁﬂro&%bfmtaaﬁﬁg,pn@hﬁém@mm@Mmaﬁmg/sdsmdﬁs wrth one or more
the Internet. This procedure_ is expected tQ beco
ke padicaafs: Thy §FFiAng §7@ inglpde hmragtttF@ehw&allm%n@éw&wmbuﬂon

thi;8q lﬁupﬂm%]:ha nt%r@?z% 'soglfa'ifwﬁﬁgﬁﬁe ggﬁ Itc{ ;ﬁlf’%ﬁ%e'r fisions carry session

i nTOor Nna 1 on, con servi ce ava
ac desesiptiony that hidsly phificipaatstts,ages cles ceti dsebnipatiskviaedib types. SIP

of the above-referenced rel ated
makes use of elements called proxy servers to help route requests to the user's current
20 location, authenticate and authorize users for services, implement provider call-routing
policies and provide features to users. SIP also provides a registration function that
allows users to upload their current locations for use by proxy servers. SIP runs on top of

several different transport protocols.

25 In "SIP-Specific Event Notification", A. Roach, RFC 3265, July 2002 (referred to
hereafter simply as RFC 3265), there is described a SIP event framework to enable
event-based information provisioning to any node in the Internet. This procedure is
expected to become a key element within the SIP infrastructure. Examples of this kind of
information are presence, location information, content/service availability, or

30 access-controlled SIP events, as described in several of the above-referenced related

patent applications.
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pat ent applications.As is discussed in RFC 3265, the
general concept is that entities in the network can

W@ wso0i8hbe t o resource or call state for vari ORPSI/IB2005/001683
resources or calls in the network, and those entities
(or it L td i 3 .
hottorF b Rd  HIRIAR, AREbnchfWEhochs S0P Bities ip thy network can
of simSHEBERIcsdecbriall sittelfscvdrioas rdyotricéd @rcalls BURSEIRWBE, and those
>| Request state subscription |< 200 1 Acknow edge
subgtdtidspior sntities agtingron theiebehat) can sepd netifigations When those states
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5Subscriptions are expired and nust be refreshed by
subsequent SUBSCRI BE nessages. Several useful
defubdcribans i ncl ude t héNdtdlek owi ng: Event Package: An

event js . an addjtional  specification which

de T'h"§£%§@g]%ﬂﬁf">3t at e qqp%ﬁtﬁtg{q%lﬁsqrg)tlgg reported by a
no '_I_L_e_rzot).o__a.__subjcri be{cknE¥RALe Pazkages al so define
further syntax and semantics based on the franework
defd-redNOYIIRFCG-3265 t hdtetaneurrenfisiatethformationvey such
state |£5 ormati on., Event TenFI at e- Package: An event

10te!'rpl at O_paCRage ils a <irsepyied

kf nd of event package

wh én--dﬁbm--.a.--s.qt of redv@h@arrifitisefle BYmARioAPP! i ed to

all possible event packages, i1ncluding itself.
Not-i-f+€200-on--—-Nett{f | catAdmowkdghie act of a notifier
sendi ng a NOTI FY nessage to a subscriber to informthe
subscri ber of the state of a resource. Notifier: A :

NOk{hdcBibtibs eﬁ‘% ﬁ)éﬁfed%ﬂﬁ %us}/)\?@ ﬁﬁe%ﬁ%ﬁ@ﬁ&%g@g{ SEJ\ESCI%I]CBE messages.

request or pur pose noti fying subscribers
15the state of a resource. Notifiers typically al so
A o ot SRS e dolloeaLs SUPscriptions.
Event Package: An event package is an additional specification which defines a set of
state information to be reported by a notifier to a subscriber. Event packages also define
further syntax and semantics based on the framework defined by RFC 3265 that are
20 required to convey such state information.
Event Template-Package: An event template-package is a special kind of event package
which defines a set of states which may be applied to all possible event packages,
including itself.
Notification: Notification is the act of a notifier sending a NOTIFY message to a
25 subscriber to inform the subscriber of the state of a resource.
Notifier: A notifier is a user agent which generates NOTIFY requests for the purpose of
notifying subscribers of the state of a resource. Notifiers typically also accept
SUBSCRIBE requests to create subscriptions.
State Agent: A state agent is a notifier which publishes state information on behalf of a
30 resource; in order to do so, it may need to gather such state information from multiple

sources. State agents always have complete state information for the resource for which

they are creating notifications.



State Agent: A state agent is a notifier which
publ i shes state information on behalf of a resource;
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is a set of application state associated with a
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boPertbly s epaBmton ke et BRome et A el fensprivtion sate
delihRfnAte. By ARAhiBHOIHERHAY oRisBhbolil QUIBA ind Dhotifier
deﬁlnltlon, ubscriptions exist in both a subscri ber
an@ubsariptioh MigratiSabSubscyppticamigragioatis tha actSdlomoringr subscription from
mgratiop is the act. of noving a subscription from one

1thotone netfierdo ZAIPASHOHSE fier. The SUBSCRI BE method is
used to request current state and state updates froma
renote node. J. Rosenberg has defined in "A Wt cher
| nfThe SRIBICRIBEan¢thdé ipised ©-rPacksbgerehtutatt hied Sats spdates from a remote
Initiation Protocol (SIP)",
dr &€ et f - si npl e- wi nf o- package- 05. t xt, January 31,
2003, a watcher information tenpl ate-package for the
SI P event framework. Watcher information in this

15c0oMt Rytenberfgetas definal ®etA Watelsee lisfotrhaiondvent ThmplatdPatkage for the
to a particular_resource wWithin a parti.cul ar_ event

pacdkeen InjgationdirotoneloSiRY' drattdpdmiericuyRtpackpesy 035t January 31,
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rejected. e t

user can Supscri IS Inftormation,

andnfolasteinoihethizadontexd refensf toch s @ sisére thddiage subscribed to a particular
information., This particular event package is referred

t o TesouEre i apatipHareyget Pagkage: Wealghenaforpisfipe ghangegdipamically as

Vv 5 . 3 e . .
o o SRR MBI U8, PR e ESak  pieois
pr ayfoftRatécdn@itherefore can learn of changes to this information. This particular event
package is referred to as a template-package, as it can be applied to any event package,

including itself.

25 The SIP event framework as presented in RFC 3265, is a technique to provide context
information in general. For example, the SIP presence provides a particular piece of
context information, using a particular SIP event package. However, current subscription
solutions for SIP events, such as for SIP presence, watcherinfo, and even call-state
information, only allow for subscription to state information that is associated with a

30 particular resource, where the particular resource is addressed as a SIP URI. For example,
a subscription to a presence event is bound to a so-called presentity, representing the user

to which the presence information is associated. Hence, when subscribing to state



information in general. For exanple, the SIP presence

provi des a particul ar piece of context information,
waigioagomeparti cul ar SI P event package. HoweverPCTIB20€¥101683

subscription solutions for SIP events, such as for SIP

Pr 885 8ion VAL GREBY QubsdfiBe A%eRe ffbimatoab8a particular, a priori known

information, only allow for subscription to state

i nfesouret (asidresbealt thisigh $lso8IPaUBY. Wit presentpidis ag plossible to subscribe to

SR B gt 185 PRL WSHEAT S50 S sl AAEERSS ssociated to
Presenrergyent is bound to a so-called presentity,

representing the user to which the presence
Sinformation is associ ated. Hence, when subscribing to

stateinfornmation, the subscriber subscrjbe to state .

i nBaveRenitmionizom gyt may bg paprecigfse it wi m&é@@mﬂmd@l of
(agﬂ; t SIP URI). At present, it is not
possi@%%&@g(gﬁﬁggf?%g%?b state information that has

been derived froma set of state information
associated to certain URIs. Based on the foregoing, it .
mayWBichpsisoat resortres)fae Ing meptingethe mepng baipginanagiquigy location?”
10"Dqﬁf of SIP questions (queries) such as: "Which
pe?sons (resources) are in a neeting, the neeting
betwgichpetoR@frédotttegyart aGadrk GigRt now) &hithWurk locptisEBdson, and are not
(resources) are at work right now, with work | ocation
BokussA. and are not busy?" can only be answeredby
subscribing to all available and rel evant resources at
a particular SIP event server, and upon reception of
NO¢dnldnGbd ARFefcddl saribiRldd SlatMlableand feiant@sGirédsat a particular
informati on, by executing an appropriate application
15| ofiPcevant serist.ond spen tseeption of padkcationsihptaraileied fadhe gaquired state
of. resources that,.would fulfil .t Lven. C t L.l .
B MR e SR A ke e BRI R R BB order o
SUBsteintiR tHReNSt efesdipet’dhdt rvild fulH] b glvREQUhERSnts.ETds is necessary
a subscription to a SIP presence event is bound to the
pr seaasicuyrent]yt defimad BEP gvsatiubycrinsions #g purd iempagicular resources, e.g.,
sol ution is not..scal able if .one Q. .a me, by
o e ptioty 1P P v HOulEle Tt BueBBBRT
spoperator, since such a solution could easily

over burden the subscriber wth respect to nmintaining
t his cgutbsoradityl sas thatguch a solution is not scalable if one were to assume, by

example, a fairly large domain such as a mobile operator, since such a solution could
easily overburden the subscriber with respect to maintaining the subscriptions and
handling incoming notifications, as well as the SIP event server with respect to creating
25  such large numbers of subscriptions. Such a solution could also easily fail, for example
by leaving out certain domains that are hosted at the particular SIP event server but that

are unknown to the subscriber.

That is, the subscriber might "miss" certain resources by simply not knowing or not being
30 aware of the relevance of the particular resource for the answer to the query. For example,
a particular SIP event server may host event information for resources in two different

domains, "domainl.com" and "domain2.com". Assume in this case that the subscriber is



handl i ng i ncom ng notifications, as well as the SIP
event server with respect to creating such | arge
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oper at rpng on an aval | e set "o ormation wt 111
t henfllfll@lvent server. For exanpl e, since usually there
exi sts presence information for a |arge set of
presentities at a SIP presence server, it vvoul d be
desirabl e t Qg %ﬁﬁfﬁﬁﬁﬁfﬁml? ENGQ
the set of presentities wthi'n a single subscrlptlon

15Prior to this invention, these needs were unful fill ed.
SUVWARY OF THE_  PREFERRED EMBODI MENTS The, f or egO| ng and
ot e Teresping sad giher piablannire oXFrgomeraid ofherAdy aasss grgrealized, in
re d
et Eitee WRRE RIAAREGrtehily LRBRRREREY terB AL FhES
i nvention provides a nethod to operate an event server
with a subscriber unit. The nmethod incl udes
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nmessa e query, respon recel

of rﬂd@éhg% ltbith‘df bpdnt @ErveS dhre SibsosRage ques hidssage tcbﬁxpnsmg the query;
query; and
responsive to a receipt of the subscription request message, parsing the query; and

accepting the subscription request if the query is successfully parsed and understood, and
if appropriate resource data is available to the event server to determine a result of the

25 query.

In another aspect this invention provides an event notification system that includes a data
communications network, at least one event server coupled to the data communications
network, and at least one subscriber coupled to the data communications network. The
30 subscriber is operable to formulate a query and to send a subscription request message to
the event server, where the subscription request message includes query semantics. The

event server is responsive to a receipt of the subscription request message to parse the



accepting the subscription request if the query is
successful ly parsed andunderstood, and if appropriate

WO e®oe/000866 data i s available to the event servePCT/B2005/001683
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fu Ehdk@ge s b bbdepeadbn thai sontainenticon that opérates omresource data at an
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network and a control logic for generating a
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that contains a query that operates on resource data
at (SIR) evasseryey, gad the resource data is comprised of, as non-limiting examples, at

least some of presence data, watcherinfo, call state and application-specific events.
25 BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other aspects of these teachings are made more evident in the
following Detailed Description of the Preferred Embodiments, when read in conjunction
with the attached Drawing Figures, wherein:

30

Fig. 1 shows the overall architecture and major logical entities of the present invention;



In the preferred enbodi nent the event server conprises
a Session Initiation Protocol (SIP) event server, and

WO b@onaemoesr ce data i s conprised of, as non-| i nPCT/IER005/001683
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asgﬁ@ts of these teachings are nade nore evident in
the follow ng Detail ed Description of the Preferred
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server of Fig. 1. DETAI LEDDESCRI PTI ON OF THE PREFERRED

EMBCODI MENTS This patent application is related to the
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Di ggpliestionsnDSITRodsery i Toingmtios 0f S&vike REgidir@ioddhd Disbextry in SIP
06/ 26/ 2002; D. Trossen,

Rogtsiparin, el T s 64 BolosBPt sl en) Eommfeiand Service
P985 gn 8, 100 SR e S EELABANZ BN 107330146,

S| R2BoE002 PBc Kagsén, . Mehid)/"A53es8 1hntrol |Adekt (Métﬁéd ﬁ@lﬁi@ SIP Event
S| Backaer DS MVIDRSH-0 B{pd Bl Ay UER P < Eosr e SQubmE 1 SIP Bvent
S. 4 | n

S Wb ) 8 RO P T,

15EV a014183¢k aﬂ&dT@%ﬁtTD$/aO@3 ;»and . D1 (T/réb@é'n 4155Paifeil | 'elkipphcation Semantic
06/19/2003 t he di scl osures of i ncor pg

ed
by Bindiag teeeh $Ptlient Pagkags E%m@éte" fh%T Wéé%ﬁﬁ Hed0€/19/2003, the
t: b
| ndrRisaER SERHER b BoboRIR BEsRR SR M R O
for subscribing to conpl ex querl es W|th| n a single

di al og. The actual query part of the subscriptiaon,
andberpressah drsation sobiep thg doreeciag o lhgopiobleshiy introducing an

apglin [ evg%%ﬁp Ly Sgt 'a&&%quét A1lo®s t&e&ﬁ;rsg%lhg% E&ﬁplex queries within a

ter rce
single dialog. The actual query is part of the subscription, and in response the SIP event

server executes the required application logic for determining the appropriate resource list
to satisfy and respond to the query. The use of this invention removes the burden from the
subscriber and performs the matching functionality at the location where the relevant data
25 resides, namely at the SIP event server itself. The invention also supports the use of
arbitrary semantics for such queries, supports ontologies for semantic re-use, and
integrates access control approaches, such as the XML-based Configuration Access
Protocol, see J. Rosenberg, "The Extensible Markup Language (XML) Configuration
Access Protocol (XCAP)", Internet Draft, Internet Engineering Task Force, (work in
30 progress), May 2003), referred to hereafter as XCAP.

Referring to Fig. 1 there is shown a simplified architectural diagram of a system 10 that is



to satisfy and respond to the query. The use of this
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25 Inthe presently preferred, but non-limiting embodiment of this invention the subscriber
12 is associated with a mobile wireless telecommunications device, such as a cellular
telephone, or a personal communicator, or a mobile user or agent such as a computer that
is coupled to the network 18 via a wireless link. The network 18 can comprise the
Internet.

30

It is assumed in the presently preferred embodiment of this invention that both the

subscriber 12, also referred to as a subscriber unit, and the event server 20 include an



description (see, for exanple, Y. Ding, D Fensel,
"Ontology Library Systens: The key to successful
w@nioeloangye Re- use" , PCT/IB2005/001683
http://ww. semanti cweb. or g/ SWAS/ pr ogr an!
fuh S r .
or P SRS AR Hot M b Ay th e BRAR! obic 124 and 20A-208
| nv@ed Fign3Y, kespsathisby, fdrémpleznansing sigo fivahgsh. Wi t h a
nobil e wirel ess tel econmuni cati ons device, such as a
cellul ar tel ephone, or a personal comunicator, or a
nob,| e . of __agent,such as uter that.i
cout BrtRa pRE AT el B Eautrifiet Shgyent data such as:
set' Wohish HErs6mH (r&BRES)2E: thAndefihgtAeeetidy BetnAf 8 PaBRulaPlocation?",
the presently preferred enbodi nent of this invention
t haandbot h t he subscriber 12, also referred to as a
subsgr.d per unit, and.the event. server .20 include
o hiFR B rosn i bfetion potatieRRve i iors Spe Baringcand are not
Comguspl" 1 ogi ¢ 12A and 20A- 20F (see Fig. 3),
respectively, for inplenmenting this invention. The
present invention inplenments a nethod to enable
ueries for SILP event data h as: "Wjch persons
1T A, A8 @fe ARV Pm CRVRRIRIh SIE CHe BREFRYOBL AP0 STP URIS,
Parasidettt@d wWillCatH87 knodRlres M &N PRI RAS i L HPY i
area at work 1ri ghl% now, 0vvi trr?sv\oris I oga%?%grﬁu oygne%g%hgw queries,
ar diomeyerh aimy 2t detamiriag notrd aiknown SIB RIS thad fidfil GrRin constraints.

event sub [ ptions are bqund to SIP, URIs, assqciated .

W e St OR1s e Bt FEB s cxamhde By gb ARG PEe eSrogations and
X GHRbR of QGRS Sifite iTIBHRY b b ) Sl
i oG e MR, p OBl B M D o PRE S dvent srver

15 et20p$uchik by cdanvdimndeaine existiegiprefance énfampdtion. t hr ough

appropriate aggregations and fusions of existing state

i nformati on, associated to particular URIs, at the SIP

ot GouBBSY lcberie, e fS R e RO BLRAR BB BSIP Bvent package
pr edtng sinpgle ryéeminthaefsi résredntoalreimpfor adoavélitheey aid not by way of
package with a single evgnt that is referred to herein

f or MUBHOBASETER IS dUAYt S FYOSREYIok2 Wherdies Brinitide aquery, such as
20" €3h¢ rf&?mﬂé‘t%ﬁﬁgg&, SUBKEHELR thk2SIPNG ot SPER: feSolrBd [udKPSIP event

a query, suc
package. The subscription body contains the actual query in an appropriate language. If

the SIP event server 20 supports the event package of the subscription, and is able to
parse the query successfully (this includes the ability to obtain the appropriate resource
information necessary to respond to the query), the subscription dialog is established.
25
The SIP event server 20 includes an appropriate functionality to monitor all relevant
resources for the particular query. Upon state changes for the relevant resources, the SIP
event server 20 determines the list of resources that fulfils the query of the subscription. If
the new resource list differs from the previous resource list the SIP event server 20 sends
30 an appropriate notification to the subscriber 12, such as a notification that informs the
subscriber 12 of the new resource(s) or of the removal of resource(s) from the previous

list. For this purpose either full notifications (i.e., the full list of resources) or partial



one formul ated above, subscribes to the SIP event of

the resource_query SIP event package. The subscription
whoay/oeses ai Nns the actual query in an appropri BCBIB2005/001683

| anguage. If the SIP event server 20 supports t he

S\alﬁgteiﬁgcﬁf;olﬁggn % utséhe HSeH l‘ﬁﬁéyé’];}i e%[ént ?e?g u i etrg go &)16 subscriber 12 a

uer success IS Inc

abifidtipniléty @it ailowt He 13RP IERAINIR (HeRBBYAIARE bPfeSbUFBdsitRA fulfill the
necessary to respond to the query), the subscription

d| épwdt e 13| sibgeaiier hih@c ¢5 logisrfhatga resppnsiee o the notification to

lLbudes an.a t i.onal nitor
oy afe ARUGE RldiseBip e e Bt ousfeliy % 4 fign Rereby providing
55t gletusehwitl ¥ dorfubRy fordeBAfe 1?%%'50@1?@% chbR&( §|a?e acceptable SO as
event server 2 deterntnes the list of resources
f ukd ¢ondinup avithuaropoéel thvecusiehsSIPi qyentarackage stuhs:rrpamn
resource list differs fromthe previous resource |i st
the SIP event server 20 sends an appropriate
Notrhk hRAEMGAvdnPioh PRVRMESPHLR Br ghéry seHaRicAs-us
not i flbcatl on thgtB| r‘{ for ﬁ%ﬁ)t he s y %nsyg“ belr u %eﬂtrﬁgghonmlogmby
r essmg cetftsit indirgrtion eethrogistordhe safoscrrqztm)m’oody $)1dfﬁurdmr bipports access
evi oqt:@ lList. .For this letirg%se eith ul |
1On oP‘i’IftF ¥ iRgrafing gecesscputrelin theprpsprcg 1Str tesinaley prgeess. IETF draft
pardhAliB@lt ?&R&ﬂt‘ﬂ?@u ftheBE 0415 Etgtttleueﬂ%e mIbE C@tf@rﬁtlndtrectton
server 20 ers to the subscriber 12 a tlona
t hat Sedsiaammitidienl RBribtoeol (SIPMensagis! (tSh@lsmr, rJemst 2) 26083), Ocﬂescnbes a

resour ces that fulfill the deS| red, quer The
suberrenBenal mechappmde Braviigifer ¢anagnt i‘%d“ieéé?fbMlyéntséa&eﬁé{efefence
no Sil . e e
e IaPbe R0 5 Bsonr R AEHLAR or Ut B yPion niition
15t hErdl&mi",\lETEDrhﬁ, Sqpoeanter 2003, to determne if the
resource change(s) are acceptable so as to continue
with or cancel the current SIP event package

S uﬂ?ﬁcbﬂfab«?@wﬂﬁ%s B{\%ﬁﬁgﬁ abs[ﬁ}‘rﬁerthétotﬁe Q&b%¥+9eq’sl Z%égpe%rtb subscribe to

for query semantic re-usag rou ont ol ogi es
ustesguice njuery eventl, ae dédceibedrbélbad Sccfo&img lea %)Hﬂﬁ:ﬁfalr pérh@xtic for the
body, and further supports access contro

i nﬂtéf‘g“VaTlilen@ Pagveat §er&ttr%0rlé|a8ﬁume@ﬁe implearsng aalttllcgtar SIP events, and is
d
20! S SR gt FIERACA0ES oy conplangy i REC 32653

Meabtat ben doastrésdnie atlithitstiohesponothel inglemsntation and practice of this
Initiation Protocol (SIP) Messages"” (S. O son, June 2,
2008P0tifscri bes a conventional mechani smto provide

for content indirection in SIP nessages. Reference can

al so be made to S. O son, "Requirenents for Content

| nﬂbfeﬁﬁﬁg RFipIB, 3 8f/ico ipldneait it prE¥edt B ehtion thESE event server 20

25 o %Ir%her inclu tdggggartrt tgrgrct)lzlo gic 20A providing functionality compliant with RFC 3265,
and a network interface 20B, logic 20C providing support for a content indirection
method, or some other method for retrieving data from the ontology server 22, for the
case where one or more ontology servers are used to specify the query semantic. The SIP
event server 20 further includes logic 20D to interpret the query semantic that is provided

30 tothe SIP event server through a resource_query event package subscription, as described

below, so as to determine a resource list that will satisfy the query semantic, and also

whether the SIP application server 20 is capable of supporting the required resource list.
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In accordance with this invention, assune that the

subscri ber 12 desires to subscribe to resource_query
wer@ansise@s descri bed bel ow, according to a parCT/BAEGY001683

semantic for the query. The SIP event server 20 is

as d. LOyrh & Lot PO 31 SHBRE 6f redbidicéd 8ata 21. The SIP

ot PRS2 %%‘%t%n%?e%gﬁ%%ﬁ&am o Tl SRRY 81

( abdApstgherooatthariacudés1bgiREOE 32 ifiplementcthe tesited query semantic that
construed as a limtation upon the inplenentation and X
pr was pravided tonthe SIRvestent saryer 4R Huppghnietissqurep_qucty;qyent package

order tao.inplenment the e ' [ t

o e i BTG P GBEDO B IS o bt 21
52 O%@fd&’id@hl‘i‘ﬁoﬁ RGP eVt bdrVerONHbIvaNdr, 10istdlsdPossiBRARat such resource
and a network interface 20B, |ogic 20C providi ng

supigtarig otained i srotmor inrdirty BomiaprextERH GeUIcsy ass@h@ssed below with
other nethod for retrieving,.datg f
oL e B peShid BB o SRR B P E bty e

Sé diot QuppBRCidiNoriABol Pelidies eophdsese thBerivacy of the
Sl Bl\ég{/%%?&%g@gr 020 urt her0 [ ncclnuges I oﬁiﬂ? 20D to P

i nt@omicet datd) efoyuerynme mnadcordahes With P.qE@wesen (fais particular
SI P event.  server through.,a resourc ery._even N
10p o frnstenaliip &caetpesyrrd. 2ad H’é‘gg ivﬁ%vﬁe%%ﬂ oe6vl¥g %%t%él;al‘tTOh ¢ authorization
dehglricg}. Hﬁni%erf SSIOMIREs FdrSthe tdaghitioh | df Aflidreaiioh pRlice Tyr particular

semant’i ¢,

d al so whether the SIP application server )
20 réssuicadata] endahaysfotiowr, s myexaimple, dupuk osstiberg penpedere as it pertains to

S0 aPEENBicag GRS SN HROIER EEeltc S fLp 3gtter 20 and a
fu rsctr)-?gﬁed' Rehpdes el ?rgglgs gtﬂ% AGBbARYN BilRy Mflaf&d4 as shown in

qué sermantic tha S provided to the SIP event
15emen).20 through the resource_query event package

subscription. Such an inplenmentation preferably

operates on the resource data 21 that resides locally

ond.h P0G b relfsiredlt§ @bove. This invention
po s}lsqglf%dtnﬁg%ﬁgg%ceﬁgﬁtgg%%gge%%ﬁﬂi&%t vg%% rgiférilgd i n whol e

or defingdar STPfevanpackagx wthradingdeevens thaiés lestedds et lresaywpe_query”
wth regard to the event. kage description, The S|P

o htheganuiAer e drarmbiny. s ERERCT A DB BRAESRE os folows

0 support authorization policies to preserve the
(%Jrivacy of the resource data, for exanple in
ac Che P eRenihadita ¥GAPtudbioaebeeriptivhibedythet dotainsa query that operates on

T AN N THOTE . S
?'o Ltﬁ%ii} Is%s&figt?s et tdds 8By thafbinB P 1ikZ 8f tQBuRES itk &Pould fulfil the
constraints defined in the query. '
25
The query is formulated using a suitable query language. The exact syntax and semantics
of the query language are outside the scope of the invention. However, notations such as
Resource Description Format (RDF) or Extended Markup Language (XML) are suitable
for use in formulating such queries. In order to share such query semantic information
30 among a larger set of users, i.e., to create a common knowledge of semantics, the notion

of the use of the ontology server(s) 22 is supported by the invention in the query

subscription operation, as discussed below.

11



resource data, and may follow, as an exanple, the

Rosenberg procedure as it pertains to comrunication
whedinsmenseaser s of such policies, e.g., the Sl PPEVEB™M05/001683

server 20 and a so-called XCAP server (representing

t he Authorization Policy Manager 24 as shown in Fig.

1). Discussed now is the event package definition that

wathe aiseiincedatads agsoed td be avéitab]srﬁtitthH’eéw’rmEs;emerQOPThis resource

event package with a single event, that ﬁgrefe

0
asdafa carameiyie thegtpia 4psogised Withodhes SHorentstt arehosteda GGt hestp event
descri pi
f ot il SRu-ETBnEERRAIECS Sleh ABuR TRl BATEAAR: St Follhving.
s5body that contains a queryt hat oper at es on resource

data (assuned to be avail able at or through the SIP
evad Prﬁemwéatazwﬁlqhnnqlh@séﬂﬁlé’@ defiagd insoalsepreprngs flpeuments, such

th h
o FRRESACL Y SR Bl R RGBT RERY et presnce
| SirfroniBtiontdar fuahalyl a suitabl e query Ianguage. The

exact syntax and semantics of the query |anguage are
out si de t he scope of the invention. However, notations

10‘;’/; E Res ?}xgﬁfﬁrﬁ%‘?@esggfa ggllrlggsc?lgerl){:()sprgsfengxﬁl?(;}ﬂl%ﬂon or other

fogfpjé@htsng such queries. In order to share such query
serrantl c information anong a | arger set of users,
i.e., to create a conmon know edge of semantics, the

not of th f t gl ogy server(s) 22 is
Eb 1stpig, ﬁ}‘%’emf:ﬁ’\‘}%‘fqﬁoﬁa ﬂ Phe query subscription
oper ation, as discussed bel ow. The resource data is
assunmed to be available at the SIP event server 20.
15ThiDy Appsvaticesptatfec 88hevents, vdech ecledeatasourss slefaadesgribed through
with other SIP events that ar host SI P _event
SernRelt i i SR o Sieblelly be SoRrioailgned Us.
c a@ g F:aﬁgx? of l9| T1oWeAGind A. PRV S YiBicatideS entdiitieBinding through
|nc es a ata defined in so-called presence
doSIMEnts Packagh Tamplabe' iy SNt 1OHKG5w D) fled 06 Eé2iiSe
information data format) or RPID (rich presence
information data format). B) Watcherinfo, which this
in k6L East AP TFEB NG Rerb BerBRIntiB b oRktitutes the
A s prsahiee
resource while the associated presence document constitutes the resource data for the

resource, i.e., the presentity.

All or part of the resource data may be available internally (such as through hosting
25  appropriate SIP events that relate to the particular resource data,) or all or part of the data

can be obtained externally.

For the former, the resource data that is used which is directly provided through the event
packages that are implemented at the SIP event server 20. For instance, if the SIP event
30 server 20 functions as a SIP presence server, the resource_query subscription could

operate on the presence data as input.

12



C) Call state, which includes call state data. D)
Application-specific SIP events, which include

w0 e®o0es dat a descri bed through applicati on- SPEDIB20€5/001683
semantics, such as those enabled by the comonly

asgh o? ﬂféizp e, P&ttﬁﬂﬁlgfggog% E&ﬂg@éa‘c? the rél@%%@ s %Qr%/ 20 can perform

Pav fication ough
PacipagprifierdataireiisioBin re té Gachbds IPf dvbﬂd;u@ﬁyh 8614)E5%ther network
The resources are typica expressed as SIP URl's,

wh &REtiesh Eopthe sakeraf ﬁl}inni@ﬁml vilt kaasswraed indbefolewind discussion that the
t h%eﬁ)ﬁ?c%c%ﬁ% gglfs%rl %fé]/ ar% tg% %We%nt?sgrrl/%} ?h gﬁeeLOé:ﬁ{ {etsgurce data 21.

resource urce

AU Irww@%f,tobfaﬁmh% ther@R0HIc@atadRtcRndIBMs MSo WitBinltRcBpe of this invention.
internally (such as through hosting approprlate'%lP
events that relate to the particul ar resource data, )

i ned _ex

73 8 et & el b opE s GEtu oA poticis tha
i S ddfih@elaycdRs Aphid eshink PaRidahr FBuRY afh. R@ﬁkﬁg@? Fipat it is assumed

are inplenented at the SIP event server 20
i néhaimech atitorizhtorgpPiciasenn besmadeavailable tnteiSiheveasseaver 20 through

S| P h b
ERESGS o5 el hunpriasien potid Fathies bt stbs Bheieation potices
| atekféf itlis Gassurfed B 3&13: Ys1PbdRhN @&VE@?@ Ubk&s ﬁggetagn&) h&count when

SIP event server 20 can perform appropriate
pr deieshomgiige tistpfestosrces thahfidfl 5k Porestreitts formulated in the query of the
SUbSE?“B{i ons, to other network entities. For the sake
PP ty, it will be assumed in the followi ng
di scussion that the resource data exists locally at
the SIP event server 20 as the |l ocal resource data 21.
15Ho Wi SIP ewdnit aevem?)) tehens 2 2001QI€ rd@tacaictte theasubycriter 12, compliant

al so,w 1 Qi he scope of this invention. For all or
pa?‘f‘th\gélg{’]ﬁg# égour ce data there nay exist appropriate
au?ﬁb@ehﬁﬁﬁb@&tﬂ@bﬁ&&%’ve@@h 5&*1 M@;&S@é gfigess rights

o the particular resource wn in Fig. 1,
it appropcsaa nasdurtich data seqiireitd Hewtmiat tleresdd dfthexpieyg iy d¥@an be made

e U LB S0 e S B g sepver 39 Liroudh L
20, SEM 4L 2861 0 ERER AU ol By SRUIRE 12 complin
V\,h erithdRH @B 26 T Tppicalreasbhsfor edtumasdhe ees coiatanfititlfiild ndrheupport for
co etrggéu?ges qilgrglggrﬁtp%gkellgg ;eggon%l'}glra edot]; tlEleh semantics of the query (e.g.,
non-availability of required resources, complexity of the query), or internal reasons (e.g.,
the complexity of the query would overburden the SIP event server 20).
25
It is preferred that the SIP event server 20 sends a notification to the subscriber 12,
compliant to RFC 3265, once the list of resources, which fulfilled the constraint
formulated in the original query of the subscription, changes. Such a change can either be
the removal of one or more resources, the insertion of one or more resources, or a
30 combination of both. The body of the notification contains the revised resource list,
formulated in an appropriate syntax, such as in an appropriate RDF-based or XML-based

format for sending the resource list and resource list change. Compliant to RFC 3265 and

13



subscription. The SIP event server 20 returns a '200

K" return code to the subscriber 12, conpliant with
WREG6BABEe i f: the semantics of the query havePGBEB2005/001683

fully understood; and appropriate resource data,

req il\ﬁ.eﬂié%ﬁ)rg eﬁ’?ﬁlg;l %{1&1@%}]&1‘3@%&56%6 hﬁgm‘i’dfﬂf% Y, ZIB{e‘?ne? 'Draﬂ Internet

can ava event server

( eiBdpgreetiog aldsy FakcegXiverknial pipkiesdt Datuas 2004, Be sBurce list can be
event server 20 returns an error code to the
sulseBY$sE either ascniylli state ong partipietatsDies. thwptlﬁ@atlon@sth@r@ntams the

for code can non- su

ortol B e BB Bl A SR i 3B et refesth
5t 0 lish@n$eiRithiiges Pl dn@pripeints foma& non-avail ability
of required resources, coaneX|ty of the query), or
|nternal reasons (e.g., the conplexity of the query

gjﬁ ggv? ﬁl&e? s%%]pﬁtglqgfrgs%‘gg% Qéaé?s &1@9 S 2tgé ﬁcggbglliging the subscription
no&bﬁkg@yhﬁaghgmggemﬁubscrlber 12, conpliant to RFC
3265, once the list of resources, which fulfilled the
constralnt formul ated in the original query of the

16 oKt R} ST 6 ons e Theed? a4 NeC v ISHRGRE BRessace 1 in

18 16 I/ROYIICEfent Mrvéd ROFBUBRLE Rl eg%ﬂa-a i gﬁl%dywa the SIP

of e'notification contains the revi Sed resourc
I i @th1¢&)lr4middt6¢d therBIR avenp paro@r2ioathe SY MR ICRIBH méssage hieader includes

o GPACSRE te FoE pasg oL a0 nanee Lepmmt TorS L
Co %P{He fdlerst, 9s @E&SMO%ﬁtﬁ %scht)tn&{ &f tﬁ resbRCE | Y vent package.

hbtlflcatlon of Presence orna I on' nternet
]5Internet Engi neeri ng Task Force (mork in progress),
the . resource |list can conv%%ed el t her

y 2004,
[ﬂg)opaﬁqelgttogtﬂg: %lpsc&ipblgpme§§agg {@F@agq 3 i Figy 2Jethe SIP event server 20
n Otektfré&s'"ﬁ'lb %s@ig% IBS{iy %ﬂ]}aﬁe@ fheliftGuddd sembhied %ﬁfrmati?n of the query. For

resources th query of the subscriptio
or sigiporiimg entobogy setersni22 ¢for eslusing wind (shatiyg Eéiﬂarﬁi&aib@ﬁﬁion among
ows_the steps

SR ] ST i RIS Bl onten
RS s L RO L Y O, ROl one

( mﬁ&damg’eoﬂ in Sessmn Initiation Protocol", IETF Draft, September 2002, are used to

retrieve the semantic information from the specified (ontology) server 22 (shown as
messages 4 and 5 in Fig. 2). The retrieved information is then parsed by the SIP event
server 20 as if given directly in the message body. During the parsing of the semantics of
25 the query, the SIP event server 20 also verifies the existence of access rights for resource
data that has been specified in the query of the subscription. Although the specifics of the
particular authorization framework are outside the scope of the invention, methods such
as XCAP provide a means to obtain such authorization policies from (typically external)
XCAP servers. This is shown as messages 6 and 7 in Fig. 2. Such retrieval of

30 authorization policies may occur several times throughout the parsing of the query.

As stated above, the SIP event server 20 confirms the subscription message accordingly.
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Fig. 2) to the SIP event server 20 (routed as nessage
2 and 3 in Figure 2 via the SIP proxies 14 and 16 to

wo b@eBiBeevent server 20). The SUBSCRI BE mnessapeT/B2aek01683
i ncludes the resource_query event identifier. It

B pURCHE kb DD SBORIP RSB TR GRS gl o 200 oxc
t hqneSHRHIre & FHery), el Raakadsss @nﬁa r@ce@ltpé s@tﬁschb@f 12. If the

subscription nmessage (nessage 3 in Fig. 2), the S
ev enbscsiptioe car®t bg gramtadsthe BEP m@&g@eﬂi@mﬁnémbbckam&ppropnate error

t he |nclud d se fornatl uer
S SHEP PG OB Ca2b Suiesase § fyfems 3 aPiiE i meSages 9 and 10 to
shapd Q@ ssgmabi ¢ definition anong severa
subscribers), the nmessage body may include links to
such ontol ogies. Content indirection nmethods, such as
S. ds ui rement

hﬁf s g?@}%ﬂ'@gt %6 Corh cuggied; B Slﬁeegﬁ%& Seper ﬁﬁdﬁ%@& and executes an
| E ,
E_ERBPﬂHe P}gﬁ&h%m%? #3P%t rﬁfu?esgﬂielergsotlﬁce (1@:{&1 ﬁﬂﬁﬂ% tﬁgconstramtsm

cin Matl orr from 1 he sp ied (onto
s enkequezy of thieowhsaiptions Blrgesowcalid applicatioh Jogi@ pperdfes based on the
retrieved infornatign is then garsed by the SIP event
1% eSGRANtNY Ziven; i the QRNA GUSER, 2y P?PStth%aﬁ’H%%ﬁ% rgsgppe data, obtained

S Sktggf éﬁ{hﬁg@?éﬁﬂ?ﬂgg9fqﬂt&&§h&ﬁH??Eeléstgl?lﬁﬁgﬁotnhﬁxtﬁ&%céﬂ t?rhﬁethe resource

so-verl € existence

acdiesapplicghindofiois regsmsibtefotaisaveting udstiondessd by the resource_query
specified in the query of the subscription. Al though
t h éuéﬁsélmlw by %tﬁﬂ{l’ﬁénaot&?‘ FPRIQPH#e AepoRtseilishihrgighout the lifetime of the

BRSO o5, S0 S5ORSAL Wl ERELARs oty witin o
15utdiP E:Veimiﬁér%r zo)obncbwmefemmd dbopt asdhk pslidagon Biglc 20DMRat is shown
servers. This is shown as nessages 6 and 7 in Fig. 2.
SudhFizeBri eval of authorization policies may occur
several tinmes throughout the parsing of the query. As
stated above, the SIP event server 20 confirnms the

S UlTseitipliaht @ith REES 385 e SOP evand ketvérlf 20 ads abihtidl (SIP NOTIFY to the
can be grant ed, the SIP event server 20 sends back a

2 GEbsoRber IRd@esspged 3iim Fig: g, ropted ap Bigssagenld apssddg da sybscriber 12),
2o PE SPRRRELAE) mhrlon A5 B BSE5EBls Pplon i 200

an deRphiek thRtigitial §e bf ReGI8cesaatFhifidinthe Whdrh o sat;’s@ﬁpnon Note that
(nmess 8 in Figure 2), routed as nessages 9 and 10
to thmeglmmbstbtsu é@tpnmzatuprf, it Heay ssdesiggbleoty HalsTpimenthe appmprlate

g:] a0t honZat}orl]lepoﬁmes SN subRERE lg Wlt'hr}fszstp%!:tl 3 tliaencdonsel)éereH t&&3urce data.
For this purpose the appropriate authorization policies are obtained from the

25 authorization policy manager 24, shown as messages 11 and 12 in Fig. 2.

If, throughout the lifetime of the subscription, the abovementioned application logic 20D
determines a change of the resource list that fulfils the query of the subscription, it
generates appropriate notifications to the subscriber 12. Note that for this determination
30 to occur it may be desirable to determine the appropriate authorization policies for the
subscriber 12 with respect to the considered resource data. For this purpose the

appropriate authorization policies are obtained from the authorization policy manager 24,
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appropriate application logic that determ nes the
resource list that fulfils the constraints in the
W@ e@6poshte t he subscription. The resource |ist PCT/IB2005/001683
application | ogic operates based on the semantics
gi \éﬁgwhgsgm@?sa%é%ﬁ?dlﬁﬁ% ,Z.and uses the appropriate
resource” datay "obtal ned eithér locally or externally,
t hroughout this determ nation. Inpractical terns, the
resource |ist application logic is reﬁgonsible for

an @qgmplmgt doelF oa,g65pggéqtob .t Fanfqs,o @'g'g]q Misﬁication of Presence
P P54 B AR PRI GRS, s

55Uub904,i 1Rt SBNeveRt SEvEMNEiaP Bahdrhtd fiMYtafcor deRth QRO h@Hications to the
locally wwthin the SIP event server 20, and was

r efsebsceibient 12, sbuhvas messagre 14 ppFig &t rawted aginess2gks thand 2¢ in Fig. 2.

sh in Fig. 3. liant wt FC 3265 th vent ...
ot i uipaiben PP Rpi Piin BB os A RprapR bt R hitial query
subgele PBtcribdohessage 13 in Fig. 2, routed as

nmessages 14 and 15 to the subscriber 12), representing
the start state of the subscription. For this purpose

h T . Logic 2 : e initi .

S B2 i 8RR U i Bk L 5 o ptemen
SUBSHEtdldr QBrvidOhh e leohfk RIRRUENIdY BhelfifeBf BarRRhinR bonstituti
it q%y be rgesi1 r ai‘ﬁe alt 0 c(gl)et erm ne the a(glpr opr%i‘ ate ' OnSuting
autimocdntext fanvipoh il sesviéeis ek bmtai) e dhis begard thewjuetied resource URIs
respect to tlg consi dered resource data. For this
purcpBiute the g{ﬁlaﬁrqeg?’é‘ COMKbri zati on policies are
obtai ned fromthe authorization policy manager 24,
shown as nessages 11 and 12 in Fig. 2. |If, throughout

15 he\ddah &é appreciited based oh stor fopigomg, dischesiat onemeptriantwliantage that is
application logi¢c.20D determ nes a change of the . .

" e @auiee by fiegise of s Ppatands %Hﬁ’ee%]&l@?’ﬁmcﬂ COopwlex queries in a SIP-based

SURSGH LA Nsudr 2 485" S QP of fbRLARIR dialog. T

o T REEhnR such s 4605 QU FHEIAPRIFNS BREl SPRARIR dialog. The

t 0 pessentr invéntivaythbe dersdtically émpmvede ther stalabilith@f solutions that would

appropriate authorjzation pqlicies for the subscriber

12 Pptge FRSSfSECIO Tishaeries AuqihRy B cxeBBlary: guaies presepied above that
hi r { [ jzatd LCl.e :

2 R By B B o Persilsims, locaions
24 aab utivitiss e stage TheGusenel tis invekiion tidis Sdogdsi thatburden on the
RFC 3265 and. to M Linnfors, "Partial Notificatjon of
Pr éylssaben i by freplving the mtlirfacetedryugry intq #igglgapbscription dialog.
Engi neering Task Force, (work in progress), January

Another advantage of this invention is that it further enables semantic re-use through
25 ontology support. Additionally, the invention may employ access right considerations,
such as one based on the conventional XCAP method, in the determination of the query
answer. That is, this invention preserves the integrity of current and future privacy

frameworks for SIP events.
30 Another advantage of this invention is the control of complexity at the SIP event server

20. Although the queries for resource lists can easily become fairly complex, it is the

function of the SIP event server 20 to determine whether a particular subscription is
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2004, the SIP event server 20 may generate full state
or delta state notifications to the subscriber 12,

W@ eolb/0amsesressage 18 in Fig. 2, routed as mnmessapeBrIB2805/001683
and 20 in Fig. 2. Hence, the subscriber 12 recei ves an

g-ﬁatn‘?e%f H ﬁ&e, qf }{eeﬁﬂﬂ o‘flﬁlss&bgalisp g)lﬂl 51510% o{/&ib{nid% the SIP event

SCI‘I eln or ma

t h gerfesTdIRa0 itb Sémpl%hﬁy,iﬂllttﬁibﬁctrl;ﬁ’onkﬁn ﬂmpl}ﬁlb&@fe@teﬂ%ven though the
i npl ement a particular service, such as a

coSiRsvenbswy e 2@@%@91@503(113'@19431&@@ fsupperéing themeguested subscription). This

cxatevetr & poliippuap gorel Hh Sy 3T 8 dipgserver 20 wit

5CORSY eét%eth*ehﬁlpy&ltéd cBmPlekRY tAAUNthe Afnedek - of Ay 5@1@6&3%Source query
appreci ated based on the foregoing dlscu33|on one

i nparsceptiorsdvant age that is gained by the use of this
invention is the enabl enent of conplex queries in a

S| P- based environnment. Such a query can be realized

Wi i r§ﬂhﬁ%§ thé’él‘P%eﬁ’t' s8hRP20 ik %ﬁhﬁfe@&l%ﬁ‘attlve to conventional
i nvent on t hus rana ically inproves the scalability

of sawbnatto cpnwideh additionl (dlupny(parsimg amd dete sninmgsuanalysis functionality.

10t h ‘:\\{Dltefeéa P Q%m @é%%ﬁg gc‘gﬁ s gté Sset g & S%St?r?g Xata as there
SfRtiond e, @5t 8 ?éq?_ﬁlga to bé %Qﬁerﬁcﬁ R6AJIRD Sy ed eyent packages

act|V|t|es or states use I's Inventli
r e thuthe SIP leeertt serden2 ® if decordwliscf thb gnery darsimg atﬂai_alamngng/analysm

the multi-faceted query._into sin Ie subscri ption
di &msgonalt ’c?@ﬁ@rn%a‘?%ﬁ’Fé@ By 8 ﬁﬁ.egerﬁ FoRRE £0ons P egat sefver 20 can
f u'é‘npﬁ{/ @J%@tbl[h%sr%&ﬁ@tdugﬂrre &diP aEle u@ijgn&mtﬁisoﬁ%ntion grovides a

suppd ddition I nv n may énpl oy acces

15r i glodubossaldile ahd e»tpﬁndeﬁﬂe: kolaisorn tlmt haptificothe ibgoyment of such query
conventional XCAP nethod, in the determ nation of the
que¥RPORBAdtetwatk &f S{R evenh sarversdlnt i on preserves t he
integrity of current and future privacy frameworks for
SI P events. Another advantage of this invention is the
c oBased ornthe Corepdiax description,Hecdsl b appestiatabihwethisAfivention provides a

Al t hough the (i@erles for resource lists can easily
be &t And § 6 hich queripssare Heedrtn Aetermine g petiod gestppoes being in a

ZOeV ggxttlcﬁﬁf é’tgtre ’EiQe dife qS{ &raf_%ﬁ'ee ge{ﬂg{] é)%rtg%{a& 'c&ll&z information, such

SCr I I'sgr ant ed tiona

s ubs etir@iti leéhtﬂblna bedvityo ebidain \mﬁbwndw ok hefeGive sxten fFogether with a
server 20 due to its conplexity, the subscription c

si highylee] semaptiedescEniion pﬁ@x@gﬁ; such as enabled by the system and method
enabled by the commonly assigned U.S. Patent Application of D. Trossen and D. Pavel,

"Application Semantic Binding through SIP Event Package Template", S.N. 10/465,455,

25 filed 06/19/2003, the use of this invention permits answering questions such as:
"Which persons (resources) are in a meeting, the meeting being in a particular location?";
and
"Which persons (resources) are at work right now, with work location Boston, and are not
busy?"

30
The answer to these questions is a list of resources, satisfying formulated constraints. The

determined list of resources can then be used to provide certain context-aware services to
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SIP event server 20 is technically capable of
supporting the requested subscription). This all ows
wo evocmomssepl e techni que to control the scal abi PCT/1B2065/001683
the SIP event server 20 with respect to the supported
| exi

su C3¢ Fe %) cgg Ci?osr' éean lgoﬁtirr ?%ulé Y Je%f:a% ﬁq??s?gésc %té;yes, e.g., SIP

eV efiticseiRh a2din SpRANARCRSe &), ah \particalae eowert i onal
servers to provide addi ti onal query parsing and data

ntnrng or analysrs functionality. Note that the dat a

SISf ionalit n a set
e e rtestatef o me i S fPieDe il MyifloHrayidpya SIP event
€ GdhleRbrit ﬂlabgelﬁﬁtst}sﬁﬁﬁaﬁﬁg)ﬁﬁe@ﬁ&%roﬁfﬂ@ﬂ@ foltin SV@%@ acka?e within a
packages in the SIP event server 20.  If one or
t heinglesubsquiptionithismsentamalefined aryoperlh gV@t package and the method of
functiqnalities are .not supp P eve

P FTBEET. SHEOSP TR g e BB UL oZEP L 1F (1 pepeftihatso allows for
t h‘?ntégrﬁf?ﬁg OBt ANES HasEY §BhaPRGKBY YisingeRChirectiBh Snethods for the query

i nventi on provides a nodul ar, 'scal abl e and expandabl e

sollaiguage, Atbdter sspepl offthissntdngon ppividasenppat fos approguigtepccess and
support in a network of SIP event servers 20. Based on

10t heriveyeiRIhy D %é@mﬂm& the respprcg FHOPRAA eci at ed t hat

this invention provides a systemand a nethod in which

queries are used to determ ne a set of resources being

I N Tae faegoiogescriptiad leas p'n"dsmdezi‘t@tveay dfexemplandng nondimiting examples
relate to _particul ar_ context 1%ormatron as

cuir &k ap@c@tf?fﬁﬁtwﬁc‘iqswlﬂfm E’gr i Bpshmest %‘i’cgr%‘ sappgfatus presently

ff
S SR 80 TROGKIS, Ll LBl BB, vons

15an ﬂld&ﬁdmdneﬁrﬁiﬂdaﬂtaﬁynstrhay oamn® Apparas i tbmdkﬂ]e&m the relevant arts in
Pat ent Application_of D, Traossen and D. Pavel
AﬁtﬂW eh theotoresoingn dgseripion |vrtbjntrﬁ%ugrplsrmﬂeoémh the accompanying

%a%ﬁgso%@ﬁg aSPend;?‘d Mairh®/ £66ut43e efxbtn?ﬂes Ot 194 8199t:ﬁer similar or

use nvention permts answeri ng questi ons

suréljulaslent iﬂessagaey@omi fd’rﬁﬁfw rexefjcenad Imtva)rmmltegtures may be
particul ar | ocation?"

t h t b
eu&%%eh%m‘%% 2%&1@@ incibe prtgewgyeryadl uch pagh fmﬂlar«rnomftqﬂtwns of the
200 rtekaciu%%ggf A5 ROk Wlﬁrsgﬂl%l‘f wWitin fRH §¥Upe of this invention.

(%]

b:

Furthermore, some of the features of the present invention could be used to advantage
without the corresponding use of other features. As such, the foregoing description
should be considered as merely illustrative of the principles of the present invention, and

25 not in limitation thereof.
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The answer to these questions is a list of resources,

satisfying fornul ated constraints. The determ ned |i st
w@boosmem366 ces can then be used to provide certBECTIB2005/001683

cont ext-aware services tothese resources. For exanple,

one could send certain nessag§gs resources, e.dg.,

SIP entities, which are in a particular state, i.e.,

in a particular context. It can thus be appreciated

that in one aspect thereof this invention provides a

S| PVeatanelafmethisivor k that permits fornul ati ng questions

or queries for an event package within a single

subscription. This invention defines a proper SIP

evani Rahbaesopdtsteah @vamsBeer With 34BBSkibEE iff) coRPRRAET S

arbitrary semantic descriptions for the query and also

allows for integrating ontol ogy-based semantics by

using re-direction nethods for the query |anguage.

AnSPHRHRUPREAMCTS this i nvention provides support for

appropriate access and privacy rights when obtai ni ng

the resource information. The foregoing description

hasemtiny b debscoiptiva yeqiestexesspgeatoytha resremorerter,nhafd supscription request

exanpl es a ful] d informative description of the

beﬂeSWWBWP%@gZE$%?%Y3US presently contenpl ated by

the inventors for carrying out the invention. However,

vari ous nodifications and adaptati ons may becone

appespemdivé o 4 feosipt afkthe bddciiptidihequest enessape,gratsing the \gueny; and

of the foregoing description, when read in conjunction

Wi th the acconpanyi ng draw ngs and t he appended

cl gi tingﬁwl%%scﬁgﬂgn Fé&tﬁé@ 86 (Hle?fisléﬁ@cegsfﬁl SedShBlb@rstood, and

or equi val ent message type an ornmats, resources and

netifuppkomaiathicsente g is maylabie tathessvphiegtrizy té Bets@nine a result of the

skilled in the art. However, all such and simlar

nmodPf¥cati ons of the teachings of this invention will

still fall within the scope of this invention.

Furt hernore, sone of the features of the present

I N2e hethoddoad th dleinudedvhict: qubranrtmagetiost drbapécifikte by referring to an

correspondi ng use of other features. As such, the

f oPBYMEFCHEECr i pti on shoul d be considered as nerely

illustrative of the principles of the present

invention, and not in limtation thereof.CLAI M5 Wat

I s 3cAanorkst dsdn clhim A, Whérb qderl serofiftica b speci Bdit refefringltd at least one

with a subscriber unit, conprising:.
ontology server using a content indirection technique.

4. A method as in claim 1, where accepting the subscription request includes consulting a
local source of resource data; and determining if the appropriate resource data is

available.
5. Amethod as in claim 1, where accepting the subscription request includes consulting a
remote source of resource data; and determining if the appropriate resource data is

available.

6. A method as in claim 1, where accepting the subscription request includes consulting
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fornmul ati ng a query; sending a subscription request

nmessage to the event server, said subscription request
wore®sagBs6conpri sing the query; responsive to aPCEIBAMY001683

of the subscription request nessage parsing the

queh Xuth@ﬂgatﬁ) %ﬂ%n& th%llrJ 9 Lh Qtﬂh&?&gl%ﬁgofééy f%nha? least some of

query 1s succ arse dunder st 00

a p mmsmaéedarte ﬁenﬂeaeo déetening t}&mdlahﬂ the timeryhe event

server to determne a result of the query. 2. A nethod

as in claiml, where query semantics are specified by

SR 80RO OGS ATR LI B8 L SR wireess

ere query se I'Cs "are speci erri
attaaﬁ@hm@ﬁanﬁm@gbﬁgy server using a content
indirection technique. 4. Amethod as in-claim1l1, where
accepting the subscription request includes consulting
a lLocal source aof.r determnin
tne e By e A ST RHEE Jud SRl PRFL S B Rsprrgrpurce-query
asevan?b grl, where accepting the subscription
reques |ncludes consulting a renote source of
resource data; and determning if the appropriate

reso avai.l gble. 6. .A nethod as..in.claimi1l o
wnar& i gTife” SuTeE Fimpbise R e RN the Sbscriber in

CORSHbAdAS a&eﬁh'ﬁlﬁfg 4 dRhsOmn t]%’éﬂp%brﬁ?é‘l%gﬁfrcé &4k that is available to the

specifies an authorization policy for at |east sone of

t heveng sawercte ditermineetbd eghult of thetqueryi. ne t he result of

the query. 7. Arethod as in claim1l1, where the

subscriber unit is associated with a nobile wreless

t eh GCRTALALE AL iR REHEY  Wikre fhe AOUTREIN c8pHisbsCl 8bdibidte Tist of the

where the subscription request conprises g

r essonce detaghat ievenilpbledo Kmgwentxevemts dateknzine the redudi ofithe query.

1, further conprising sending a notification to the

subscri ber in response to determ ning a change in the

aPRY IR FeBIdR A5 P A 8, WikrtHehdlifibatioR ¢Binp Rt faPtid1 T8t of the resource

data that is available to the event server to determine the result of the query, the partial

list comprising the resource data that is changed.

12. A method as in claim 1, where the event server comprises a Session Initiation

Protocol (SIP) event server.
13. A method as in claim 12, where sending the subscription request message to the event
server occurs through at least one SIP proxy interposed between at least one of the SIP

event server and the subscriber unit.

14. A method as in claim 1, where the resource data is comprised of at least some of

presence data, watcherinfo, call state and application-specific events.

15. An event notification system comprising a data communications network, at least one

event server coupled to the data communications network, and at least one subscriber
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event server to determne the result of the query. 10.

A nethod as in claim9, where the notification
wa@eovp/Hdmses a conplete |ist of the resource datBCT/ME2005/®1683

avai l able to the event server to determ ne the result

of CB?}?le&‘ 4§ e ddeh: OnlRbResi A3 ﬂeﬂw&glkawﬂelge' sa}f@ Ps{lﬁsc‘hlggr is operable to

not’I'ti cation” conprises a partial e resou

datfernidlak al eﬁ)‘/ aid RYepd h@ubd&ﬁpﬁ&:@féquéﬁ mY®kagdeQo the event server, said
determ ne t result of the query, the partial |ist

co Ispbﬂcgptlgn tmeste@ewee CHBPESING afuerys sepritigadand) said gvent server is
method as jn t he e%%ent ser

- SERengRe fomEr s e RS RHPT Ry Mo Ry 1 gars o dugs Sgmanticsto
MetRRANAR Wiktidrab Rodept oMRGEE IRERBER DR TSR %He% ihe @ubscnpuon

request nessage to t e event server occurs tAroug

| easquestnie aSiePtadrifthe quetesopmeitids metswe@asfaﬁy paaed amhmdmistood and
oM PP 78 1 RAGAE R RS b St apdinds et of e
coqaﬁ sed of at Ieast some of presence data,

watchérinfo, call state and application-specific

event s. 15. An event notificati on system conprising a

conmuni cati ons network, at t ope event server
co l}gl 2B YRt PRGOS SEHeHan Ft%%%‘r% “%@f%g? fuery semagtics are specified

A5t e BRGC Hﬂm%m& o épdtC)thechtacomnm|CM|ons
net%be@ miere salggg %gcrlber is operable to

formul ate a query and to send a subscription request
nmessage to the_event server, said subscrlptlon re%uest

medd B c¥BHBPIETAHgn YTy as BrRlH kS Wharrdhe aiqly eqpasiics are specified
Sé Fbgf ke?wé iss preﬁétvo%e o(ﬁtcﬂ §e‘f'{lé}tm Q:t) n% gtlogry%ﬁr | é&l‘téﬁ? indirection
nessa e to parse i query senmanti cs

de&amﬁkpe mhether to accept or reject the subscrlptlon
request, where the subscription request is accepted if
the query semantics are successfully parsed and
unqgr g5 Q0Ght Mca’i’lBHr ?ﬁéﬁg %% fn d&GnPH, %ei’&%fd év%nﬁ\g%ér 3Bhalts a local
to the &vent server ermne @ result of e
quebyrce dbreséirce dematwlitntdetdrmiading whethet &nadespti ot rejeet thie subscription
15, where the query senmantics are specified by
reﬁ@F@ﬁbe to an ontol ogy server. 17.An event
notification systemas in claim15, where the query
semantics are specified

19. An event notification system as in claim 15, where said event server consults a remote

source of resource data when determining whether to accept or reject the subscription

request.
20. An event notification system as in claim 15, further comprising an authorization
policy manager coupled to said event server for specifying an authorization policy for at

least some of the resource data needed to determine the result of the query.

21. An event notification system as in claim 15, where the subscription request comprises

a resource-query event package.

22. An event notification system as in claim 15, where said event server is operable to
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by reference to at | east one ontol ogy server in

cooperation with a content indirection techni que. 18.
wa@\r00eMenste noti fi cati on systemas in claim1l5, PIBPIE005/001683

sai d event server consults a |ocal source of resource

dats@nme{fltﬁ?ctaﬁgﬁntg'tpg %&kﬁgf 11t1 9 @%ﬁ?eo#o %%%e&lﬁ.lﬁlg%/ a?ange in the

subscription reques event I ca

as appro@hane%sbﬁrce\&ra@rtﬁatsm\@ﬂ@me g the efzenesereare@a&témnﬂe the result of the

renote source of resource data when determ ning

whate@dr to accept or reject the subscription request.

20. An event notification systemas in claiml5,

further conprising an authorization policy nmanager

coupl ag é\%nﬁﬁbﬁiﬁ@a‘ﬁ%ﬂt §@1§1Va%rmf<9£m§@®0\ivﬁé&b "’lEe fibtification comprises a

aut hori zati on policy ?or at | east some of the resource

datcampkﬁe@l bsl afdheletsence detattha is evailabledb theventisaryer to determine the
event notification systemas in claiml15, where

théﬁﬁﬂﬁggb?iﬂq¥WIrequest conpri ses a resource-query

event package. 22. An event notification systemas in

claim 15, where said event server is operable tosend a

noéf Anatémnotificatine sysidis es infpdaimi 22, whap dres®tification comprises a partial

det ernmi ni ng e In the appropriate resqurce, data

t haigt ¢igh %%PIFT%E@‘* tht twa@%fhf S bRyt sy deierming digresult of the
system

s ety e Gy AMEiohor e B0 EURDL IR bt T REL Y2

conplete list of the resource data that is avail able

to the event server to determ ne the result of the
quepyAnzrenipptEisatien SIS iag 48 CBimslYs Tl Ry TR comprises a

22, ses a partial |ist of
th§e$@§%ﬁ¥%ﬁﬁ)E?Qb%ﬂqghngg@§l a%le to the event
server to determne the result of the query, the

partial 1ist cor;grl sing the resource data that is
chaAgdp evensnotificaiion ﬁxst%ﬁs inickaa; lonvagrs saidsubscriber iaggqgiated with a

15 o%l{%%ﬁrél%?t gc% ]?@F%fo%sggﬁgél ses a Session

I nitration 0oCco vent server. 26. An event
notification systemas in claim15, where said
subscriber is associated with_a i i )

27. An event notification system as in claim 15, where said resource data is comprised of

at least some of presence data, watcherinfo, call state and application-specific events.

28. An event server, comprising an interface for coupling to a data communications
network and a control logic, responsive to receipt of a subscription request query message
from a subscriber to subscribe to resource_query events, the query message comprising
query semantics, said event server comprising logic to parse the query semantics to
determine whether to accept or reject the subscription request, where the subscription
request is accepted if the query semantics are successfully parsed and understood, and
appropriate resource data is available at least one of locally and remotely to the event

server to determine a result of the query.

29. An event server as in claim 28, where the query semantics are specified by reference

to an ontology server.

22



nobil e wirel ess tel ecommuni cati ons device. 27. An
event notification systemas in claim115, where said

WO e®oe/000866 data i s conprised of at | east sone OPCT/IB2005/001683
presence data, watcherinfo, call state and
appl i cation-specific events. 28. An event server,
conprising an interface for coupling to a data
C ORUUAY) Ednit S8 iv\Elhin 28)Gvirehibiguedy semgniics afesppeifisd b§ reference
to receipt of a subscription request querynessage from
a tuatdeast pee ontologyBervet ibsopperpiéaibith @ cqnispl/indijeqiion technique.
the query nmessage conprising query semantics, said
event server conprising logic to parse the query
SeRMU A Svent Sort@ a8 V1AM ¥9) YRS saldevRRCRBler Rlcolifl@ € anldu€horization
subscription request, where the subsprkptlon request
i spelicyepaeaker that keecifiesrap aythosizeiiospalicy foraidess Somp pf the resource
par,sed a under st ood, a ropri ate resource data
iSdgtagﬁ?%tgr&gﬁﬂp@ggﬁefgﬁ@%?&g& ty and renotely to
the event server to determne a result of the query.
29. An event server as in claim28, where the query
sefRmn eenhsavape di ¢laiet2 & wheed the sulwseripidonaneqesst ednogryses a resource-
server. 30. event server as in claim28, where the
quEPsFY SEFREPAPEECar e specified by reference to at |east
one ontol ogy server in cooperation with a content
i ndirection technique. 31.An event server as in claim
2833 wWhnrecrtaereeueit clsiar & rwhege said pivent seoveanomprises logic to send a

aut hori zation policy manhager that ecifies an .

S UPAGHG I8R5 1 SHESEYbIT GR TeRPOPasH Dy IERRNE 3 HRnge iy fheappropriate
da i 616 e 1@ fetbiRSndHR Ysultdd th :
Anhgsgﬁgqggﬁb%fggéﬁ%%kgﬁgln1§8$§ﬁ#%r€8?h@£§ubsé}?btionequmy
request conprises a resourcequery event package. 33.

An event server as in claim?28, where said event

sePhehn BHHHITERSS Mg 1 WeerrdhenoiHiSRiPR SRpRRiscs g oqmpiote list of the
su i o

S oR35HD 3 (EEARINE el B BREHAOHR e qury
event server to determne the result of the query. 34.

An _event server as in.claim33, where the notificatio

coRpr 4B Exen seyRASAR 61N 36, Where e pttfication copaprisep g Rprtiallist of the
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36. An event server as in claim 28, where the event server comprises a Session Initiation

Protocol (SIP) event server.

37. An event server as in claim 28, where said subscriber is associated with a mobile

wireless telecommunications device.

38. An event server as in claim 28, where said resource data is comprised of at least some

of presence data, watcherinfo, call state and application-specific events.

39. A subscriber unit, comprising an interface for coupling to a data communications
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resource data that is available to the event server to
determne the result of the query, the partial |ist

W@ oivpdEsseg the resource data that is changed. PGBIB2A95/001683
event server as in clain128 where the event server
co f
Se:ﬁ&g&&%sanﬁa Sﬁtgﬂ\)llgﬁ Igjvlgt%rnggg & fegél.?S@ _r%uéngle%\%tzo\régl& e cqmprising a
s ubisxdy ipbetioni thataatdnsad @(éry\ﬂfaho@rmbblh fesvinice &8 St an event server.
t el econmruni cati ons device. 38. An event server as in
clain128 where said resource data is conprised of at
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and ap |ca 0N Spec

Unithe eveR DRV isaig 1ﬂfés£c5ﬁs€ i @g@ndiding @@Hﬂigenﬂﬂfeﬁpﬁrogﬁﬁta resource data
communi cati onsnetwork and a control logic for

geribatas ayailablerte dan gvcat sprer yo deteming theleagdt efdhpaieing a
body portion that contains a query that operates on
resource data at an event server. 40. A subscri ber

unit], Asubstribefhilt £%n cEARII0 Fhee thOBMtFidaBSRONAIN s 'é‘%oﬁ‘iplete list of
notification fromthe event server sent in response t

dettks iesoriragydaia Bhabisguailabla toéhegysnbssricatedetestoe the rcjsatta)fthe query.
that is available to the event server to deternine the
result of the query. 4 1. A subscriber unit as in claim

40 42 @BsckiBer 18t dsfih Eﬁhh QD, WRFP e 3R f fifat N dhfiRed 4 n}?imal list of the
of the resource data that is available to the eve

serssonrdeslatigharisimvadlabledo thesuértt safvet thaletpuming. thel@sulfof the query, the
subs unit.as,in claimd40Q, where the notification
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aval | able to the event server to determ ne the result

of the query, the partial list conprising the resource
da#3. Alsalbscriberaimitrag éticlaifi83 %) wdetestbe evmat sauvdricomprises a Skssion Initiation

B o i heEmR! LSS S SR it o mobi

SURSRIdDlcddRrhudisatRs Actigt.ed with a nobile wireless
t el ecommuni cati ons device. 44. A subscriber unit as in

claim 39, where said resour ce data is conprised of at
egst ,so resenc wat cherinfo, call state
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directing a control logic of an event 'server ‘having an
interface for coupling to a data
45. A computer program product embodied on a computer readable medium for directing
a control logic of an event server having an interface for coupling to a data

communications network to perform operations of:

receiving a subscription request query message from a subscriber to subscribe to

resource_query events, the query message comprising query semantics; and

parsing the query semantics to determine whether to accept or reject the subscription
request, where the subscription request is accepted if the query semantics are successfully
parsed and understood, and appropriate resource data is available at least one of locally

and remotely to the event server to determine a result of the query.
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conmuni cati ons network to perform operations of:
recei ving a subscription request query nessage from a

W@ wsooishber to subscribe to resource_query evePCHIB26001683
guery message conprising query semantics; and parsing
thege qu hGSorb@ucd 8 BloHiRRIWREERSKe hiRrP®ERRticire specified
re%%g}gérﬁ%&%ggﬂ?@ri on request, where th(ie P
S Ubg fofbrehdetd ah@ntdedy sesveaccepted i f the query
semantics are successfully parsed and understood, and
appropriate resource data is available at | east one of
logal | Yo andel & Rrf&hehBLS e specified
o TR Bftel B b G bR BRDES, SREThe dor Sl Lo spocifc
asby PefbleAtd oAt el 8h€ ohidtoggUREver S8 dBderatibnawith a content indirection
specified by reference to an ontol ogy server. 47. A

cotepbmigwe.pr ogr am product as in claim45, where the

query semantics are specified by reference to at | east

one ontol ogy server in cooperation with a content

| ngl re6dhHitet 186 bRhTBduct 8s inAlABIMIY tvbErephidgNamsprvetiscoupled to an
as in claim45, where said event server is coupled to
anawthotigation polioympnaget thatrepesifies apiegthosiseiiqripaliey fox at least some of
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A conputer program product as in claimd45, where the
subscription request conprises a resource-query event
padkadecorsputeA pragrpnt medint agr inrlgita dthe twhese ithe hlgcpption request
45, where said event server. conprises logic to send a

noPPRPISE RARS W Cr FETEEFLERIBEF™ i n r esponse to

determining a change in the appropriate resource data

that is available to the event server to determne the, .
r eS@u A cahputheprgenyproduct apinsaimutSe whptesgid ey seiyaeongyises logic
in claim50,. ere the notification caonprises. .
colf PR POLECEn, Rt SUBTFRE Bt abvia D g g ghange in the
t Og}?}%}@pﬁéﬁ@ som@b MGth tHaPisGOhi®ibIe 1d€hd KRnf Rkt fo defertli@ the result of the
qu .- 52. A conmputer program product as in claim50,

whqueryt he notification conprises a partial |ist of the
resource data that is available to the event server to
deternm ne the result

51. A computer program product as in claim 50, where the notification comprises a

complete list of the resource data that is available to the event server to determine the

result of the query.

52. A computer program product as in claim 50, where the notification comprises a
partial list of the resource data that is available to the event server to determine the result

of the query, the partial list comprising the resource data that is changed.

53. A computer program product as in claim 45, where the event server comprises a

Session Initjation Protocol (SIP) event server.

54. A computer program product as in claim 45, where said subscriber is associated with

a mobile wireless telecommunications device.
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of the query, the partial list conprising the resource
data that is changed. 53. A conputer program product
w@g006m00b@i m 45, where the event server conpriBEBIE2005/001683
Session Initiation Protocol (SIP) event server. 54. A
conmput er program product as in claim45, where said
subscriber is associated with a nobile wreless .
t @l5eK QBRIicE Bideams prbduitas ibdait B mhetesaidresyregdata is comprised of
product as in claim45, where saig resoyrc .d?ta is.f ents
c atrfsaitsetheatf pagseneeaipta, sirheEnioy Fal %ﬁ&?é‘ngéP icalion-spectiic events.
wat cherinfo, call state and application-specific
events. 56. An event server, conprising: neans for
CAPhhRYetiQefrel @ompei@imguni cati ons network; and neans,
responsive to recei pt of a subscription request
guerynessage from a subscriber to subscribe to

resource query events he > LTI onpri si ng
o FRgaRs g%‘?g’HP{l%%foq“garta b iuﬁl(g%gﬁéﬁels quec?f)%’ %écfmnti cs to
determ ne whether to accept or reject the subscription

request, where the subscription request is accepted i b
t heeamuaeyponsive i jecapaafa sybrstipt af (HANCSt BRGTE BgSRAeIrom a subscriber to

nder st ood, and appropriate r ' i
;tsupg:zgap t%]:f‘@o%r]ce 1 pr vylnfghtgae ﬂg%grtlﬁéﬁ%%%a%Bﬁ)ﬁgﬁélgggtéxly%@nﬁnucs, for
ija}‘%‘?ﬁ% e (@E}f&!ﬂlaﬁﬁc@ td B&tbirhin® fwHetiRr @scept Sr7rejedhthe subscription
even

erver as In claimb56, where the query semantics
arreqsdst eilfereattia subisedjstion raqusat is agaepted ikthedicey fegnaghcs are successtully

° ngagsle%ga¥1d§1%(r1gr§trobd, and appropriate resource data is available at least one of locally

and remotely to the event server to determine a result of the query.

57. An event server as in claim 56, where the query semantics are specified at least in part

by reference to an ontology server.
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