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present invention relates to a system and net hod of nanagi ngresources,

parti cul avdy2/4ar? managi ng | oadi ngs in distributed informtcorGBoesiseval i 5
systens.In the current information rich clinmte, a considerable anount of
attention isbeing paid to devel op i nproved net hods of information

retrieval. In particular, thefield of agent technology is heavily invol ved
in devel OIO(H mmﬁmm‘mmﬁr searchi ng, summari sation, filtering and
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on a ent havi n vvled e of t.he
user. Thei ncl usi on'€of HFeBF inH¥B?%tﬁegﬁe r5pls(‘.fFVg'[‘)e%'gﬁ1 rﬁﬁﬁ'é?dké’y APRAI'NY ot
only for agesduresshnpardigylariPuiorahizfadiag FoE@met B @ftribited € M6 atioRS retrieval
denonstrated by the recentl yl5proposed Open Profiling Standard Dunn,
G/vertzmaﬁ SY8tPMfn & Partovi 1997 (Dunn, Grer zmann, Laynan, Partovi ( 1997)
"Privacy and pr ofjh ki D19, RN { Ak %@longﬁﬁmﬂrﬂ%éthcgnsM\gM{)ﬁaog'rﬁgﬁﬁt' S ifentionSs
1997) . User information is undoubte pl ayi ng anever-increasing role as
digital i thea"rg paid teol ée\taim|tmpmyndene1étodarm lpé:rstamlahu@mtsmabllnqmrtmdsr, bbeore

nore w des d 20Th for ers nvoI ve ign of.

T or et o o e Sefuelbdy P Ted, Y HeVePRi® b T2 Hep(hing,

i nformat i orsufrﬁﬁansaﬂdnpmwﬁ@ artf pre@itafitn bﬁlnfﬁﬁlﬁk}tldiﬁ@l’gs Daviee, Wk & Revett,
proceSS|ng i nvol ved in serving a requestfor information can be expected to

scal e wiPh 9% WRavissy WaekssBpett 5159&ﬁt“@'ﬁ@@?@%@ﬂ8'1‘“%”(/3?%/"‘%%\6@t$°u@éﬁ"§.
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i ncr easi nglé inportant issue Wth increasing user subscriptlon.
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i nformatj.on between ea cordance with30the architecture of the
et ri evab FyeR Qo ﬁw esﬁ%r&i}éﬁ? ﬁ’gnﬂegowm%ftﬁveaarﬁa FREHOHEY HYRss
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is a special V\Beed WO 112/ A 177 2 PCT/ GBIl 1/ (1~0~ 1 storage
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typically IdefidcRelirtt abeC 287 JHARMLarBRME¥chARY EBIANEL! Ynki SErbRGlskE 23
menory and di sc cachi'ng respectively) - for quick access here™are many
types of caphbsgtionadieabing momcwiglesp@eties t o whi ch hi ghly popul ar
information can be distributed and 5 periodically updated and from which
nmost us@Ps woul d Tiiet gdal fionfroammtwarkersLioeelived én \tbe dﬁs«:glmsf (rﬁform@mnmtéeval
corporate L l\kssesrvertso [ AGCESS B rov% aer server s th che fre (g I%/ ;
accessed fil'é wWhete “CREN BT et R '88‘?5\%8‘ %?1 O bE G RPFA y

| ocal ; a webfdahenseto,smaaghsersmTiheharsaunitafnsrotbsing fitvoheaantseMbly birkggest hat

have been downl oaded and which is physical l\krl Iocat ed on the hard disk | and
possi bl'y 10°6#NEBFIYh&aP oPe &ﬁpﬁ@tegafehéf‘sa'%t i hRoMERReT A UserE) asntarests

cache (eit hghemilly 88y iRIneR dustls. RAM DrestiltS BRC isthiabiRfyd ofli S ky &aehr) ivdere a
copy of the nost recently accessed data and adjacent (nost YI kely to be
accessedy dwcamesartipereasingly mpartant desye; With\vincreasig uaki snbssantipe Glearlkd
as a cache I
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centres to be e>iqam ned by user aqent prograns and, possibly, forwarded
the architecture of the retrieval system.

One way of reducing network traffic and response times between these

components is to employ various caching techniques. Caching is a special high-speed
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20 to a user's hone systemfor viewing. This avoids the probl em of network
overload since the server at the original publication point will nulticast
t he obj ecwotoe/4a17manageabl e nunber of regi onal centres and RCVGBEroSEdss nay
be repeated to send the object to sub-centres. It also aids the user in
finding new and interesting itenms since the user wll be notified if their
per sonal fi | tering agent accepts an i tem 25 In the foll ovm' ng descri pt I on,
the ternms "interest"”, "user profile", "information source", "context"

‘instanti atgg, Egtﬁé&éhiégﬂg\ghéﬁsg d%f'éjt \F}%f as an cefsglaéi W@tored inl Qbﬁffgﬁt

I ncl udes subjeCt-relate ta such a or | rages and/ or musi c
that are rdppesinimeithe sttia gudyrecic rﬂmmrwnlcyonvmmllarrdfenmlto as enemory
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keywor ds cmﬂtdblbe'n@ewa@h@fésffoomhtdmehldﬁ&cmdmﬂarqnformﬁouScseadn b® dc!mﬁftecb@nan
tinterest (e.g. for the subject |npressionist, Death). WO 02/-t1177

PCT/ GBOl?ost%'fd@a"\(Jé@F’afﬂdofﬂmi dromnwhisie810shaisers Md joRtaip eisfaymetion e 4o¢4
respect of QW§Cfached Qfd?ré%Hp%‘ § bfafe LA'RPEM@% B8 aB8dst Yrol M3 sERBIAHE

I nformation, e.g. a docunent. ext" 1ncludes representations that
descri be t eacharfraguently acwseﬂ fdeajsmhere éwegde@slan @f(\mbaikdaqal WyQachsmawbleon

h ol | i "
Status of taeTOL SFHTE Nep B sBRT Rk Wik SBbRPs PegoristhEE e that®

i nst anti at eldave tmeg dotWrgoatararidswhit®rit iphiy sidallydobstedwnkihaohzat dh;kn(and pOsdiblg
contextaés i nsta t{oﬁd to work, honme. Interests are then filtere
S

accor di ng tPMHE wa Awing eaphes Bt @Ry memmentHedinenpdigissachg é't'ﬁ%ff&b'ieﬁ%'d’ef’o

as instantigbedhfl AART 9t spéelaA%m &ighg cééhe? Whél a 2888 lof Ohel MBst RY@REION
there is provided a nethod of retrievin ormation in respect of subject

matter of igncessdsh detg anrdjs@naqmtt(ﬁmba\lgely tf bg a¢ceseedf dataeisusiored dord fat
presenting JJ}@?J eF%M%%ﬂi Wﬁflé?{ (E:%ar% %QQIeRAPedt:{}. a U3&le lvdr%a?? tcl%t% ﬂ\?‘\‘hall Vmaec[e% Bhe

presentation o ormatfon'in €s crea a viewab Fising
| east sone foémtthe haed diskvied oitlmérdV(Draﬁtmmge s'y"ktenm,h,t hi’)d:acmlmmlﬂayt Im&mﬂi BpEn ef

accor tanie PP RRCPRPrR ARCERrobepar bl FFEASP RGAES DaRHFEN REMpBRL L |
state of thecHs@iem@hr tHel dansd BhipNE thb%lefogmeﬁe&.l nformati on,
Furthermore, some personalised information retrieval systems perform pre-
emptive caching and filtering, where popular web pages are multicast to regional
publication centres to be examined by user agent programs and, possibly, forwarded
20 to a user's home system for viewing. This avoids the problem of network overload
since the server at the original publication point will multicast the object to a
manageable number of regional centres and this process may be repeated to send the
object to sub-centres. It also aids the user in finding new and interesting items since
the user will be notified if their personal filtering agent accepts an item.
25

In the following description, the terms “interest”, “user profile”, “information

n 4y " 'y

source”, “context”,

instantiated interest” are used and are defined as follows:
“interest” includes subject-related data such as keywords and/or images and/or music
that are representative of a subject. Commonly images and music are accompanied

‘ 30 by some form of description e.g. for music “Faure Requiem, written in 1887, the
piece reflects Faure’'s vision of death”. In this case, keywords could be extracted
from the description, and used to describe an interest (e.g. for the subject

Impressionist, Death).



such that when a viewable page is created, a selection of said stored

information is 20 retrieved in accordance with display capabilities of the

t erm nal .wOkhe4slabj ect matter of interest includes a pluralPiQryGeifi/ose&us of

keywor ds,
t he user

each set of keywords having at | east one identifiable state of

all ocated thereto, and the organising step (ii) conprises 25

tagging the retrieved information in accofdance wi th whichever state was
allocated to its correspondi ng set of keywords, ranking said tagged

i nformation

t | t t, .
arrangi ng t H@grt%[aggg 'ri'cﬁﬁg%‘%ﬁé{ﬁ PP Qg%rggaasﬁer@dv\p {feREREO

in accordance wi th a Statngf t he user, and

30 therew tfhfofth&ider @lryet REIUOBS BRGnEHY R cohftiliAeSARNSERPS &cument.
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According to a first aspect of the invention there is provided a method of retrieving
information in respect of subject matter of interest to a user on the basis of a state of
the user, and of presenting the retrieved information to the user via a terminal, where
the presentation of information includes creating a viewable page comprising at least
some of the retrieved information. The method includes the steps of:

(i) retrieving information,

(i) organising the retrieved information in accordance with predetermined

criteria, at least one of which includes a state of the user, and

(iii) storing the organised information,

such that when a viewable page is created, a selection of said stored information is

retrieved in accordance with display capabilities of the terminal.

The subject matter of interest includes a plurality of sets of keywords, each set of
keywords having at least one identifiable state of the user allocated thereto, and the
organising step (ii) comprises

tagging the retrieved information in accordance with whichever state was
allocated to its corresponding set of keywords,

ranking said tagged information, at least on part, in accordance with a state
of the user, and

arranging the tagged information in accordance with the rankings associated

therewith.

Preferably the method further includes the steps of

identifying duplicates in the tagged information,

MeFhgs associ at ed

anki ng nmay have



or nore other users. The nethod includes the steps of: storing the
retrieved infornmation of interest to the or each other user; conparing the
subj ect MwOtRHIGF interest to the user to the subject nattrRT/GBOIVOSOAr est t O
the or each other user, and if there is overlap between subject matters;
and identifying the stored information corresponding to the overl apping
subject matter as being relevant to the uger. This second aspect has the

ef fect of

checked for over 'r@aﬂoWn%;*B@H@étie_@%otth&tth@?évﬁ oAy 6RE1S¢ BEGa3BEY it natidn, BRET
20 i s overlap between t
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reduci ng the volume of retrieval traffic, as new queries are

he queries then there is no point“in retrieving
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i nformat i onyistPeRYs@SEcReREMAI Ng to the present invention; 30 Figure 3 is a
schemati c bl ock di agram showi ng neans for generating actions by a profiler

formng part of the apparatus of the information provider shown in Figure
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nputs to a er m ni ng
dderttging nindonmeettiomn irprespederofs bobjact mnatter of interest to a user when

information has already been retrieved in respect of subject matter of interest to one
or more other users. The method includes the steps of:

storing the retrieved information of interest to the or each other user;

comparing the subject matter of interest to the user to the subject matter of
interest to the or each other user, and if there is overlap between subject matters;
and

identifying the stored information corresponding to the overlapping subject
matter as being relevant to the user.
This second aspect has the effect of reducing the volume of retrieval traffic, as new
queries are checked for overlap with queries that have already been serviced; if there
is overlap between the queries then there is no point in retrieving the same

information more than once.

Further aspects, features and advantages of the present invention will be
apparent from the following description of preferred embodiments of the invention,
which refers to the accompanying drawings, in which

Figure 1 is a schematic diagram illustrating the physical, or transport, layer of a
communications system according to the invention;

Figure 2 is a schematic block diagram showing components of an information
provider according to the present invention;

Figure 3 is a schematic block diagram showing means for generating actions by

a profiler forming part of the apparatus of the information provider shown in Figure 2;



Figure 2; r Figure 5 is a schematic flow di agram showi ng steps involved in
determning a 5 user's context according to the present invention; Figure
5b is a kEQEMAt’E bl ock di agram showi ng further external PRGBS he
context determ ning means shown in Figure 4; Figure 6 is a schematic flow
di agram show ng steps carried out by second retrieving nmeans form ng part
of the apparatus of the information proviger shown in 10 Figure 2; Figure 7
is a schematic bl ock diagram showi ng the Second retrieving neans of the

i nformation proviggre A isFh HthEmatic BeREiE RO s ?eﬁgrr?\'agﬂfphﬁgtggat?ﬁtext
component; and Figure 8 is a schenmatic diagram show ng a Bayes net tormng
part of t helet&mining thugainsdomeag pactoviptheepparateoivthevinfeefiation pgovider Bhgwnen 1,

-at the phyﬁj.cal | evel the comunications environment of a user Ul includes
a cel lular t&88hone T1 and a personal digital assistant T2 carried by 20

the user; and a Fypebek avesHepiaalc oW HRagrdis IsHeWiG StepPARBIveling deRrkStimd hon
*T3 is nost likely to be |ocated sone distance away fromthe user Ul. The

mrkstat?od’s?fésicﬁmtem 3CQOF4IBY B PLERNENYHRRN: ar ea network (LAN) server,
connected to furtdgre %%rig‘a”ﬁh%n{a‘?i!alBfoé?ﬂ&a@@ﬂt"‘%o%)\g%r_tﬁérf & abmarl inﬁht%ﬁg%”tﬁ@s
th the va nunber of

fromthe user. In conmmuni cation w rious termnals are a
di fferent comtaxtidetaringing a®aohahewehdn Figure 4ig parts of different notional

net wor ks (al t hougt .or all e cpmonl y owned). The workstation T3
is al so connect ng?qugggE’zt'saBasscgegg?iéetfosw [%alg,ra ,ovgﬂ%\ﬁl)ﬁe%snc?rﬁ'mgsoé' yLiﬁﬁONg as
t he term naktriEling mears forhaigs baadft that agparitdabaliRs hfofRENET Brovidler sRBAnGAUl d
be Iocaﬁ d on LANs that are connected to LAN N3 via one or nobre sw tches

and/ or utfdgwe @not shown). 30 A public switched tel ephone network (PSTN) N
1 is interconnectmgl¥izti§ s3khematic block diagram showing the second retrieving means of

the information provider of Figure 2 co-operating with a monitoring means component;
and
Figure 8 is a schematic diagram showing a Bayes net forming part of the

15 monitoring means component.

Overview
Referring to Figure 1, at the physical level the communications environment of
a user U1 includes a cellular telephone T1 and a personal digital assistant T2 carried by
20 the user; and a computer workstation T3 including a modem. The workstation T3 is
most likely to be located some distance away from the user U1.
The workstation T3 in this case comprises a local area network {LAN) server,
connected to further terminals {only one shown T4) at different distances from the user.
In communication with the various terminals are a number of different communications
25 channels forming parts of different notional networks (although some or all may be
commonly owned). The workstation T3 is also connected to database servers DB1,
DB2, shown on the same LAN N3 as the terminal T3; it is understood that the database
servers DB1, DB2 could be located on LANs that are connected to LAN N3 via one or
more switches and/or routers {(not shown).
30 A public switched telephone network (PSTN) N1 is interconnected with an
integrated services digitai network (ISDN) N2 via a gateway G1 (e.g. a local or
international switching centre), and is connected via an ISDN line L1 to terminal T3, and

hence to local area network N3. A public land mobile network (PLMN) (e.g. a GSM -



integrated services digital network (I1SDN) N2 via a gateway G 1 (e.g, a
| ocal or international switching centre), and is connected via an | SDN |i ne
L1 to terwDm2H1173, and hence to | ocal area network N3. A pudii/Grotlogaesd nobil e
network (PLMN) (e.g. a GSM WO 02/.11177 6 PCT/ G B111/11S051 conpati bl e
digital cellular network) N4 is connected via a gateway & to the PSTN N 1
and | SDN N2. A base station Bl of the PLI\%\I provides a Pico cell in the
environnment of the building within which the user U1l is |located, and a
base stati QanBatiBleOUyitf Teful&Shdrwdhl N id SsnBaid \ee] 83 to AU PSTNR
net wor ks N 1?% Iaree %’apagl e of \él\)gri)veril ng data 5 at eg%?%\?@f ent rat Zns to the
vari ous teramdd8PNIN2.TA: basewtatiopdil ofathe RLMVEN ptayides eNPidé celhinghe engipaederd af a
.via the PSTN N1. .and .yet highgr s data.via the |S 2 an, LAN N3,
it or mat i ons urEBE A iy BE,GRERE B St T et el Bl il

t hr oughout vyikitin nieé vk yeheral Méa. Tilsy thodetveaky BiNSNABR Sdpabie of HBNew@Tg ddther
*10 distrj buticfﬁs are envi saged._ The user U 1 wi shes to receive pertinent

i nf or mat ¥ ot {HBRCARYAIEF 181 1St YoM R{IBINAR D Tdolpwewerd date 4y she LMDl i ew
of an | nf oligier QPed Ll At QHRINSYSENE N1t BAY Ut highstsheal RPedi EMDANG BeLan
invention 15 The context of a user U1l at a nonment in tinme largely

det ermi nes Ndhe type and content of information that is of interest to the
user U1l at that - i e, O¢nd | e ' MRr :

user U 1 is |ikeroated BobdddE, sl bedtnlfR®hn oS 18148 fud Mfiirbiea

i nf or mat i onhiosighate gloe i reseoekisd NOrFdd.entCGardy afoaorsgivegs tave t st vias e ho®ec@nioehdr,

it achieyes.three things:, first the volune of informatjon presented to
the 20 T8 edinyhas an aBkaoscEc b yS HE gk tageteinporing: Meomsatiea T
filter out angfRramahé flofiition sDURRE i ehe¥AMmE 0 his present context, and
thirdly the user is not distracted by information that is not relevant to
his present context. It is therefore convenient to filter information as a
function OloRrif8R! of &M #Bkhatidh WGBal ByhEA bt (iskO! s TenHodRbAY BRI
retrieval dywsngiont hat nakes use of an enbodi nent of the présent i nvention,

is generally referred to as . infornmption provider 200, is |located o .
t er ni naF glT3. Thee'h?f T HEYS 8%apLP38{/irE@e?P§ OETL A} 'y gqr%eiwlefeg@éneg g‘\ﬁoﬁ‘yPFer
201 for genedaddmenteofihtdriratios ARBY isSIfMBterédt@baRE Hisoif UR dtSBibt moitdit fiR&inig

means 203 for jnterfacing with the user, |ndex _generat or 205 for indexing
i nf or mat i oif-301f SoUPLE 4T 4% 8t dpribihep it pugen Wl is likedy toanMant tq kpewy Aboghgyerk

207 for retgieH PlereHsOTMREdAALLA i@%%@égggr@&gao' %%&ggesogrg%cgéitngqfo MeUReHs

The conponents of the information provi 00 are in greater
det ai | bel ®antdxit iti achinmes \theag, thirgs: direily ther velomer efciviforazationt preesittsd to the

I nf Ormﬁborbsuqmtﬂeredu\égdp%/e@on}ow 17he user does not have to manually filter out

information that is not relevant to his present context, and thirdly the user is not

distracted by information that is not relevant to his present context. It is therefore
convenient to filter information as a function of a user’'s context in order to reduce
the volume of information that is not relevant to the user.

25 Referring to Figure 2, an information retrieval system that makes use of an
embodiment of the present invention, is generally referred to as information provider
200, is Jocated on terminal T3. The information provider 200 essentially comprises a
profiler 201 for generating a profile comprising interests of a user, interfacing means
203 for interfacing with the user, Index generator 205 for indexing information

30 sources stored on servers IS1 - 1S4, and retrieval engine 207 for retrieving
information in accordance with the context of a user.

The components of the information provider 200 are described in greater

detail below, but in overview, the profiler 201 receives interests information from the



PCT/GBIII/I1~0S 1 user, via interfacing nmeans 203, and generates a
personal profile, which is stored in profile database DBl1, for the user

The i nt erg@WO4tidNpri sing the profile are ' acconpani ed by patnieBhwses, e.g
hone/ away, work/play, which generally describe a context of the user. The

| ndex generator 205, as nentioned above, indexes 5 information sources
stored on servers |Sl-1S4. The retrieval -engi ne 207 conpri ses

cont ext -det erm ni ng nmeans 209, first retrieving nmeans 211 and second
retrievingukanm idlctradi hidhs 9@ke LAl YeRBrat®AR Se al FRﬁi‘lé{%hinﬁ@Ef@éd an
fromexternal sources relating to the user Ul - e.g. the location of the
user, the ptofiée odataease R .ofer dhe nusas. | Hputistaresim goapesipg theomralilewldreh
-t he context_of er I.S. det egm ool ISt i evi - is
arranged + SRt sk B el by PSR P eIRY WG BMRRTBRREOR A e

profiler 20dntestiadf that usednCihet dexomerdataleRO6N 4§ ngemiard 30Svd)amhdexes
-determ ned, the context of the user, the first retrieving neans 211 can
retrieve i RYYMAd sareRs $19redoon pefvesdRidRt: The second retrievi ng neans

213 uses the confR&trefrival @HginBt 86 otndiRbS | REktIRtEMMihRG Mebsd 209t rargi Ng
means 211 to query the index generator 205 and retrieve 1nformati on sources

cor r espondreigeviog trane Ylkenesecamirkrefriexing negansr dbbsEontgxi-aetermiathg means
serving a Lok d d ' e c : ' t n er
of users. hogorgpinteRhane ol XEitnaC ARRCIARAL AL Rl T EaCHPD
t agged as loehtommtf the asausene tigenef alalyy amdronebet weea i2futssfeors, a ridey N front

diffic to.generate a ric ry that could be used.in respect .
il i p1 1 oeid B PofeRnf dfe whefltitih acimagd: o Tirofeie o 661 21 %00
described ahgysed Y PétYieSe GORHHBHIGRFofn ub@tpmaassnﬁmlgeﬁms?ttﬁe pRaBr of
whi ch may be | ocated on separate networks. As a result, each of the

processes @83cPigetahboNee Hermoniad sefriminng Means Qs hashdetrrmined theiFenteke
queries, cgn.fesidbl e %Fﬁcn%?rﬁ’%\il'ﬁ)% Znn%ag\apf’f | charﬁaf&ﬁ%\leeegrﬁle%s?snﬁjelﬂiﬁ mRtRLy

user dissatisfaction. Essentia i ments o resent 1 nvention are
concer ned wentextdiegacgnd ystriening esexuns A3 isesaihdeonteaxtreldtetentepdsio rddrikvecdt]

and shoytep respense tines. In ticular adi,ments cach ata as .a
functi 0{1g op Y utg'grﬁrisﬁtrgir'eeé'fnsg gﬁﬁnggﬁ{eg? .qufﬁ‘é%EErHBﬁ?’?r@ﬁpgrag?reﬁggn% FEHCYS t h
anal ysi ng aérneaRIN sSt@irédtecdrassipbhing Qo tedde destieby user based pre-enptive
caching and filtering systens such as those described above. Thus .

i nformation that 1h&& 9f RERESSSINGINYRIVER I gerdNL o dRAVESS TohinfadRstigagae

organi sed palgpacleliSlo 5EhIAGHN SRAEMBLF Br LBErsUSHis & bOshRBLhAT&Hs CaM rd -
processed for duplicates and then cached. Such caching is particularly

advant ageo@entext/VOWIgINeress FETaased Asuelsanihiona mses egenierallyi valnp betweeam on
mobi | e ﬂ?vhge(?é; m\M?ﬁ\rQQt tdnﬁcéllt 5 ggﬁergnaea g'eﬁé)r‘cague(wltxat could be used in respect of

multiple users. Furthermore, a system such as the information provider 200 described

above involves communication between several components, each of which may be

located on separate networks. As a result, each of the processes described above

generates network traffic, which, for multiple queries, can result in unacceptable
25 performance levels and ultimately user dissatisfaction.

Essentially embodiments of the present invention are concerned with
managing system resources in order to reduce network load and shorten response
times. In particular, embodiments cache data as a function of user interests and
context. The embodiments are concerned with analysing and caching the results

30 returned by user based pre-emptive caching and filtering systems such as those
described above. Thus information that has been identified as being relevant to the
user can be organised into a list in accordance with the user's instantiated context,

processed for duplicates and then cached. Such caching is particularly advantageous



allows a subset of information to be displayed to the user at any one tine,
and the user wants to be presented with information that is nost pertinent
to him IWO#pModi nents of the invention, sequential subsetPCTaGBGIREEIMAL i ON
are extracted from5 the cache so that the first subset conprises
information that would be nost relevant to the user's state, and the fast
subset woul d conprise information that i% | east relevant to the user's
state. Further advantages include a | ower processing |oad, as all of the

results of r DI @ ive ftilteri r I !
rather t har\{ng(r?\‘ %rlaﬁl%g?]glﬁ?%%%fdnbgg inléé.t;"l%ndé;\%&?t ?Vorﬁe?@ﬁg{%%glg s?ﬂgqeet ﬁi’éblﬁé&o‘m S
"once onl y'allewk ewsubdaplof defbasatian be be disylayeded, theasser Ht \arfyosnespmej ahd the

-treatnment, and ensures, that the us is not. presented with the sane.

i nf or mati ofSFW"ELTS FRePf olfrf‘a'fbwqﬁ% Wﬁﬁk’@i‘” él'ﬂﬁl ﬁ"agl'fsug"togttp&t"f% 0 Rim. In
functi onal ietribodimdrite off thenmEdntion, BequEndiar sdfse?dBf ke EHARor BAl ekthfttstd Blonhias
‘a user profile includi ng% the following sets of interests: Mbile |Internet

(Wor k) \apthegrahe g9 Higy The frsirsebegipraraprises ipipgmriion thalpyewddedmophiegyapt
Vork. Ho | avisi halb : e _ .

00" ocpond (26 BUL5' ) 000 bae\ 0 B S pRd B e it
Tat t i ngst onglevimttte tivouse 'y Fatg., Hone) At 08: 00, while en route for work,

t he user Ul receiv an, SV alert. informng himof |]ogal traffic del ays
around Martl es ha?nus%rea%vsaﬁaqeﬁnﬁ?'@get%é’weégod???ssg'@n{olaaugg aﬂ'o‘)fV\B‘rekreﬁ‘r‘l'ngQEt s
stuck in auserabbsed prrempavedilteting arsedndlskddesiicdesniyo, kraakr 3tarfont Hie‘paews
avai | abhe from Bhe information provider 200 on his WAP phone. The user
scrol | ' hPagghPeHe 18 ioryiPragessing the WPukRconee PBI | BPMiydwriigatesotpsbeng

mar ks t hos idniitied £58ssidiNdér Sseci@tcathent, &RE drRbRSs thaY thelad s AdiSresshed) 1
was shown wor k WO 02/ A 177 9 PCT/ GBOL/I'1 SI 151 related interests, because

cont ext - detdtmihei sagnenindersna2©9 thidee-det er mi ned the user's context to be work.
However, there are links to Leisure-related interests. The user Ul has a
nmeeting scheduled with a venture capitalist for 09:00. The user Ul has set
a hi gh pr efleedoiaving lwierkéd rexambler itfedtraigs tied funictignainy tolieh@ infemhatich provider

15 200:

Assume that the user has a user profile including the following sets of interests:
Mobile Internet (Work)

WAP (Work, Play)

Venture Capitalist {(Work)

20 Motorised transport {(Work, Home)
Television listings (Home, Play)
Birdwatching (Play)

Eating out (expensive food) (Play)
Football — Startreck United (Play)
25 Tattingstone White Horse (Play, Home)

At 08:00, while en route for work, the user U1 receives an SMS alert
informing him of local traffic delays around Martlesham. The user ignores the report,
continues to work and gets stuck in a traffic jam. Bored, the user U1 decides to look

30 at the news available from the information provider 200 on his WAP phone. The user
scrolls through the shortlist delivered by second retrieving means 213 and marks

those interests that he wants to read later. By default the user U1 was shown work-



5 capitalist interest, so the shortlist includes information relating to a
venture capitalist at the top of the list. Fortunately a description of a
news artiVWP#2HEITAting to a venture capitalist appears on tRF/GBrNsIsIst, and
the user U1l is able to viewthe article prior to his 09:00 neeting. Later
in the day, while at his desk and a little bored, the user U1l starts 10

t hi nki ng about his evening activities. Ttye user U 1 changes the context to
the Play/ Home context, and is presented wth a shortlist of itens including
TV progra [ ) ut. . hi . i of
(he noxt BT uarhrng Saaven raRRt e ting nbohe Jdtthae LERRYBRRNGTRLFE
Norwi ch. Fronmexhdo bsevork. Banlevag theteaark dinkd fo téisunerrefatdceint@@dtshas i ncl uded
-an interest in |qcations,of NatWst cas chines, and from.the user!

not ori sed transpgﬁfe $55¢ 3{%&'?‘? % fn&e ?%ﬁcpg&%wﬁgg YW\‘Wd%D'?ﬂSﬁ ﬁ?reé%?ip'i n
| ocati ons TFhepgkr 01 I8dsaédtQNBigh Bréferdicet RSLTdrMvlorRetibm @565 fo Mia FBRENE E
‘wth all_contexts (so in this enbodi nrent Wrk, Honme, Play, Away). The

cont ext MHefBRiE3lst Hjeipshre Deshatist Wchsies infarmetien edatingkio aivephise gaeitalist
Anay and Phayne gdiflof BRSRH. PHtdfhtbi)es Uéﬁri??igﬁeotf & 6@\10?9“‘0?{ ?é%tmq By a&%ﬁﬁl‘fﬁ; ng

devi ce 405, the second retrieving neans retrieves Informatlon detailing
t he | ocat i 6aPitdlist apeerss we theshatlistniasd tRatidest1dashlepoi view thiedartele moior to
stations a ) e Profiler 201 25 The information provider 200 has a
pr edet er m h%é@g'fo?ﬁ%\é%ﬁ%nber of interests fromwhich interests associ ated

with a user U 1 taterbie tbel ¢4 edlhileThess idatlerapat & Ifidé Ibovéd, hine téw ©oldtansé ng
non-exhl%usti,ve_ list of categories: _General interests: e. (T] current

af fai rs'0 f fHakeg abittehisp Begning activitiesride HeebiUds Changass the contag topithges:
e.g. home pRMoME! cdaéxdeshl NaL 'pf?é’senl?é@'\&/ﬁﬁsat ghgm_isfta%'bfem”ﬁ&gmﬁrfg There
is a "master copy" of general Interests, Ich are 1 nterconnected via
connect or s PEegrammasylor ithatgegring. Tieavarabewr his dpgthbiall tsaror edd invtige duitthb amat

table in t i e DBl1. Each of the interests (of type general
or |locati Oﬁﬁdﬁggc(‘;’g,@ %%L%%'02/-41177 10 PCT/ GBI 1 1/11S0S1 nore predefined

keywor ds that ar é&tabeowektmd) theiuset Ue Visitss@stich.afrdnt thesesele \banking detalisal SO
stored withint p (1 e.database DB1 (. linked to their respective
interes1\tg t{h? ?Wgﬁ?{e%i)ha? f"é‘aeasaéb'“f%fﬁsfr'&'??@ms fo'ﬁzi‘tW‘%ﬁtrFéPi srrahaegvand to
the user, a®nlesLasd?@lmbibrized @radepétt lintefdse! the frafilkr 2O HARShcIDASd 8n iitbrde
identifier (1Dl, and the connectors in 5 the acyclic graph link interests

t oget her (¥blacatiens vé petel sigtions.ofotkegineegs impliedhintenestsr arst anpended et all
partly depgpden B Wh&Ns i S r i t int .such
Phat.for canteate, M, i brfibdineh firkhan By MO Tnb dBhieh SBEERIEN oo

fromits pareant Z%ddethirhides mhartbs tcontext of the user is Away and Play, and, based on

20 the user's determined location by tracking device 405, the second retrieving means

213 retrieves information detailing the location of expensive restaurants, NatWest

cash points and petrol stations around Norwich.

Profiler 201
25 The information provider 200 has a predetermined, finite number of interests
from which interests associated with a user U1 can be selected. These interests fall
within the following non-exhaustive list of categories:
e General interests: e.g. current affairs, finance, home, business, leisure, hobbies,
clubs etc.;
30 e Places: e.g. home town, holiday destination, business trip, family homes etc.
There is a “master copy” of general interests, which are interconnected via
connectors as an acyclic graph. The master copy is stored in a database table in the

profile database DB1. Each of the interests (of type general or location) has one or



The profiler 201 is arranged to receive interest information fromthe user
and 10 to generate a profile that conprises the user's interests and
keywor ds wela#iing to those interests. The profiler 201 camCalGRMLIONSHi citly
identify interests in accordance with predefined rules. Explicit

nodi fication of profile: A user can explicitly input words and/ or phrases
that are representative of 15 the user's;dnterests, whereupon the profiler
201 attenpts to find interests within the naster copy that match the input.
Thi s i nvol yage sRAGANENSe) WHRIINAE B A¥ehid AiBRRefifferdst) cph}egetk‘é@%rééqe

i nput and the iInterests, possibly using WORDNET, a |exical rererence

syst em orargj atb¢ sitored owlihivathenprofite detabase DB, tlinkegrtoftheie reg@ttivannterest.

-l ocate an jnt he_i n vi_gate.

thr ough t nETErpsrbs 3, TEE RE 3phiaFal eHformblBn 1R b FRDSBE Mooy
can addi t i imnmabteyde@ildper)attachvintbredt pas aarnidquoidenkitian)Dj, narar thercdndettord1 il at e
't he ent rqulE(le vgﬁrds atgj/ gr, hrases into one or nore predeterm ned

i nterestds;?t ﬂ%}/ RoWAPR yioK JRteredai tlaosidendshiedt the peiuston ARbleYWRHHS: f4r at e
the parsedintdtBst id R Oedst! BAARL deRREAL @AdwWHCcH REnd Rhddsls 22LIinketPtd Nhat
addition, users can access their profile at all tinmes. Thus a user 1s able
to view t hisitgreplr HEh ethayi équ ekamnple; ristesgst| Ht dnhecidontapredeateiteinedh amugatser of
directly t j il nd. | he informati on sources used to
retrieve i ﬁ?@?&njg%ifggn&in]ﬁ p%g%%eac d Jﬁgﬁﬁte&e%ﬁ%)ér ests in the profile. 30

I mplicit nodific@bhe profidr PO Did dreangtlaopecdivé drter28flindamadtionl fusta tha@ser ambr e
rul es t1 at_inter-rel atef.'henterests, .suclﬂ that, if i nteresq; Ais |]inked with

i nterest® BI%AE"Y2lfs & POME M GqRRIIsES (IR UsehSnint¢IesiS 19 KeYWors (Fatng to
aut onat i catHogeiiRtretts. THé §rédibr Boh nednhfissl S@bligitpri@énd e iR RS i aBeatigfce
WO 02/-41177 11 PCT/ GBI11/(1S051 be based on information retrieved by the
profiler 2withfrredefinaseilegser s and/ or external sources. The latter can be
parti cul ar : . i ¢,ng service-related information to users -
e.g, if ong)ypo”#%?hgbl{'%‘%?'frgﬁ%og}lé;our ces IS1 - 1S4 includes information

rel ati ng to bank4, useheannéxqpiictlyi iopupnavdsend/20 phnas:st thet ped espfresentdtive of
deliver, bapk5 rel ated information to a _use However, i.n .qrder to .deliver
bank. r difar 1 1957 G REVPSH PhETEUPan thf BfiE 291 AREMLR to RN Eest Rufim e
provi der 2RQsteedpyitBakmavehMHcCiipbathid e oneersebkchittpthraligRer0adclivigriph
Clearly the user U1 could explicitly enter this information, but it would
be far nmor PrERFE BRtWRSH thednBigerndhe interesis s PosiRly minaolY QHRINGT  telexical

retrieved wrbRAbS sPSSH)BridmiiAly @ ¥roddBR tHE @atdnl 1iHeES by 269 ddhnet Ritdid he
10 profiler 201 can be further arranged to co-operate wth web browsers

(not shownjn inteeest dbat sdtehescthehinpet, ithaalsel Ul ¢ naVigates drobgh tthe infseastd) 1.

In partjcu d i coul d downl oad software, for website
t racki njg,: %ﬁ&f%@@%@?eﬁg%ﬁgﬁarﬁ%w.e of the termnal(s) T 1, T2, T4. Assuni ng

the user U 1 bankse "mofilei 284, cihadiifonally tbapéeae' withanlpamserl(dotehown) in
accessible to the dowr]I oadﬁd software, and fro thiB the 15 profiler 201

a
can retri e@Eef hIP nYARSIYE (e Bapked Ry WRIES t APL/OF o PPRASEYSERC pPBE i PE TR™8 he

profile dapresemidel inférbsisnatdnyatiown bydtemsPEdfid IbaraddPled s pakeansutt nd
billing information in respect of third party services and/or systens used
by the usebanslple thedrrsasyinputingaa fpenatrynsdeseaod byribgpeafilend@k- details from

the bildg ng syst pmi@liad, fbrd Qarl REcdsRithir RREAY-at ENCid 4 M FhR3S L¥erSi¥ Sam
could be | ocated on orlle 'oLrJ tr eanetgvgr ks Il(l%@éo 2 NJE "#Eble' user U ?L Ican °
overri de avigw thair gsefiet Mimw Hheie itmdentidted exarkekt| npdkecchénges directly to their

profile, and indeed to the information sources used to retrieve information in respect

of the interests in the profile.

30 Implicit modification of profile:
The profiler 201 can include one or more rules that inter-relate interests,
such that if interest A is linked with interest B and a user U1 has interest A, then the

profiler 201 will automatically include interest B in the user’'s profile. Rules can also



The profiler 201 is arranged to tag a context type to each interest. In
this enbodi nent, two categories of context are described, nanely state and
si tuat i orWOaRMhGugh many ot her context categories are posdFdieBoilogosihei r
sinplest forns, these 25 context categories have two types: state context
has Work and play, and situation context has honme and away. For each
category of context, sonme interests may {e tagged with both types of
contexts - e.g. user U1l nay be |nterested in conputers for Work and Pl ay
pur poses. FhgasNdifoinYRRoCRfridRd lﬁé@oﬁ&ph@ﬂfwﬂ oferiuSBlsl dridlbrext Al
each interest can be tagged with a default context type. 30 Storage of
profil e \Wheourags.iThedatist cary bee#aetm%lvrteﬂefld fas erovisiing senécepredted inforppation
-enters an jdentifier correspanding. t i

with the p{oos?'ts%ﬂgn 0 gtﬁg?ﬁg qe{ruéas a{tﬂﬁ %rergé :iée]?ar éﬁ&%?ﬁ?%s i{ﬁgat agd;lse
table for telhﬂlrlgsar bbhis, fﬁeempommmesrovndﬂt)ZDI]Zhaﬂ]tﬂ)é?po]tEnmﬁb%Mem

‘involved. in st i data in, performn ueries on,an ce dat from
dat abasg; telate rﬂ'?fl\?/ﬁ“f‘tﬂo'? ﬁ%saeug‘i O(W‘?Yeﬂaﬂ order 9 dehverdléargﬁ, ‘g?mg}:{f’%%é
adm ni st ratHaeMs rdiéankhdGRe usé‘:arfﬁé ldeFrﬁétﬂﬂ SrovRied 200! @EeRisnaN@swW WHidtebadtk
there is a "master copy"” of place nanes, each of which is acconpani ed by
county i nf BentiseroH? hatd arnagasuet awith.i Glerly dbpeuser 41 £oyldhexplisithe enter this
dynam cal | d i r i

Poy | ot el SETERGRC LB SR B i BRUTSBiR AR {oCte GYaT L TOMS REoFRG
vaI ue and teddtheoretri@etdt mm@muhehasmgcﬂo inablve thetusebld & dinedilg.alTeghishertd thee

user U s lnte ested,in stock valu in res artlcu ar. i nterest
(o%h. TR cPter AgT e perihbgh srranud i P oRE dn v irh e Biviery I showeh,

i ndi cat es bR&tioded WsEkadh teinGinhiNT ¢/ a2t exh iuBed agatiemseniar, ﬂ”ﬁtpba?ﬂcm@d @td ng
to an interest (e.g. interest may be banks, so that specify g a location

attribut e, Peafidar 285 sagﬁd#omég@%sofﬂ\qﬁr%éer VRBsithirasidag, %ﬂnﬁdh qisk dogmet
Regis). O hgy i Ahiddi RV Eas 'ﬂf‘c+4'd§s§.?fﬂﬁ§tthé%sePUWBQﬁks P EA-RYENGRe WHRIOBE kDS,

priority weightings, tines, da une of I nfornmation, del'ivery channels,
| ayout, quasertsy behk Ieulchfoer amqselhleswrtbesdovamqactﬁmblsn’etMe, $herfeorar’féHSdeh%1ul t

These S t PIRIGENAG it 9Bt Rl MR or 305 obiE Bl PO UREToRE R Rl

201 can al §Q)f||é)u$diabé#éeSJB10”8\I’@tﬁatlv@lyf, hig trSeerprbﬂJer 209. hao aﬂﬁesmggemmg
interests to the user in accordance with_ predeterm ned rul es

pr edet er mi idarmatiossin; respPeiteCt BN BREY SPYIGES: HY/ PP ARSI thgd %H?fglé%erl i he

i nterest apydHidCo@ @RR: be' m g{l@tﬂoor@qﬁésqrﬂatnh%éﬂ(ﬁst REMAEHE BilHG s6®Im rélfithg
f eedback fromthe user he profiler 201 nonitors the user's response

to the quem trm@wdanﬂutmﬁ@ﬁfthe@ Peri¥ svaless couid hedesatad oa atietdf haderuaksitle.

25 Ref Q}I&O Figure 3, the profiler 201 therefore additionally conprises
profil e m)d i'er 301 for receiving information froma variety of inputs 302
(e.g. outplheakercdll Icabanatridecarfyi Intearesusg:hamlhwegwmicfe;wsitimplibimﬂver ests etc.,
or feedback fro he u creatln act bas d_on SK.

i nputs 302. Themirhf)tﬁr Flﬁﬁ)%l(%e a%rc%}?ﬁgm etagg?/% Y%‘ﬁg° 335 nier SE[ i ﬁ“s
push i nf or gribogndm, tRe t@egotibslof RbARKL taye %s&itﬁbﬁu&amélﬁfsltdi’tg atrml §Imloﬁf
interests etc. The profile nodifier 301 has access to a g}redeterm’ ned |i st

of functi oABhouEHYMPRY REhBT CORExh satRCATIeY atemROsSREL IMBEIRHMRIS! feupbniesy
condi ti oS oﬁe&%g@egcﬂss %fav& hedf ngk‘ Qfate LBNnEXEMNa8 WOrAStd DIby3QAd s-ﬁ\k/]ﬁtlon

functions stored i nc user interaction functions"
i ncl ude t heonteW)hGQ/hOmele W@C‘F/OGE@QH\ @steEDry ohcoNtaxil iswetlctea@tt#» mayebe

suggesti On%agge% \%‘%R%Atﬂf}%és oPE:%%&tt he, Hsggerqﬁl‘ H%y; Be interested in computers

for Work and Play purposes. The context type can be entered explicitly or implicitly,
and each interest can be tagged with a default context type.
30 Storage of profile
When an interest is selected for a user U1, the profiler 201 enters an
identifier corresponding to the ID of that interest, together with the position of that

interest in the tree hierarchy, into a database table for the user U1. The processes



(qualified by question type), and "system functions” in respect of
interests, which include the functionality to add new interests, delete
referred waternagts, nodify referred interests etc. The "uPeT/GBI@sEat i on
functions” include pushing information to 5 the user via interfacing neans
203, and can be tagged with question type, including "on trial", and
“revert to original settings" etc., and giglivered to the user in accordance
with the priority of the request. The "system functions"” include effecting
a change t g\@eHahadorkRPlatd iR) eérlférﬁamg ugridubn BRE réd&‘\ﬁﬁ%%?& irbdh, Yatdpases
profiler 201 is illustrated in th | ow ng exa An interest 11 is
passed to ateekpaven itd ghorsdivith erdigary skdl i Tthésﬁm of @ﬂtab@ﬂq adyoinistiafient For Rlpgag
.of interes t, S he of| Cl n
act i on 305 arRE WEERT Eh mark Bl Mol e ol 1 ARG Be¥adicies

t he user' snames) Ieach aﬂdwhiaaceus@:cﬁﬂimameu elyesdurit\% lafomwtmm,t endsin, mémét lire
‘nDdlfler 301 aSS|9ns a condition of @ FFIO 5 to the s estion

Cuggest 1B SBeF BT S03see a5 i i nisalt fas s o/ coHRTE ar e oHen,

i nterest Wedolm a{es.e.ap@rbag\ged with "on trial", such that the message pushed
to the user U1l reads: "W think that you may be interested in adding a new
interest |17 to yHuerestsoean additinpalivpe |st¢fa@emtcm@tfébﬂ@§tswh pesiockividpesent i es
l'i ke Story, 0 r I r

Pl case. ansiertione ¥R oo Ol Afibutd FRicdhedling dhe el U goPhiiborfdin
al so oper abtoe:kt valuex i vespeesmcbraseartfautam integesisierg. Ui:terbit triag s exr cempamy)s

t he opt for |ss to.the

i TP u0 S setting, id, Yodatian, FrdutE Hidieafhs B T Bectiskei 0T s oPettSial Relobfien an

Creates a tdfﬁﬁﬁatfd?ﬂfhléti@td Bn iGRRRE e QY. iRtRrése trh®N bk Gapk9Bd th& sFRIPindsS!
f eedback. Once the tiner has ex&red profile nodifier 301 generates a

f eedback alaGaHAN FYiRUWe. Fe@yB8CROINDS quf,sretfwes tthagptespst trelbepks in fognor
message frﬁ@bfsbeo%é}f LitApiRYl HkRGe3 e Hﬁ%@%el@k)&#&dv&&gﬁtﬂﬁgsuﬁﬁhny

reads: "Last week RF suggeste the addition of interest 17 to your profile
Woul d you de(@tirmswemﬂ Hiags, ormge’bf%@ametIQmMWeWe@wanmeNo I@@U(,I quajity of

answer revert bagk, t Qur i gi nal set The feedb
from ¢ > bripdon SBYEEL: 3BE Wil Thedurdl apfbl Sihoarief eekthi vl b« ne
type of feedb«aoies Ibht tthe ukeeUbagin tididedss, ohkhdazg s’ttﬁﬂfwme iheerfdtthglARENs
profile, s(,)%stem action 305 is generated based on the system functions and
the profil g, SldRgdibedRE' WY descri bed above. wo u2nll~~ 14 PCT/ GB111/ 1hp51
Q her inputs 302 include system adm nistrator inputs - e.g. the user U1l
shoul d be questioned in respect of the make of car that the user U1l
drives. The pr of iThe wpretiler 241 gen dlsg t"RUsh’| AUEHIPES ontats theruset 3t nee.9. to

Teedbag‘os 8g 9\%@ %lhs{sor?ot Qﬁe“ﬁgér ht a drH R Lk Fed%?érﬁtlrge{ :)@%3"?{13 of

intere e user is no erested el eted
i nterests) pr%aﬂernmh@eules naciudelputplnBEanoﬁhmgauMomedtmm clesest inothen intemst
interest, profijle rmd t he, new i ntere i St of
bl ot oa | nBEYele FapB Tl aBRLoR S PRt St e Rl laetbbck AR tedls

i nt er est s) V1. hadstofileP 20t OnGhitdre ith€ 0EPAS F&sPBnEtoMERNqUIEIONS, Ndhd ﬁhl@bltf‘ﬁes&ﬂ&
and del et ed | nterests, the profile nodifier 301 can access the | exicon

WORDNET, ofules i PWrd?Wel‘G't? SRYHERSPOBFe-t he interests on the deleted |ist,
conparisg new r eqesthisg b Flyut&BMend gﬁﬂﬂérfz(ﬂdﬂﬁ)'efm-roﬁasly%rﬁ}glsﬁg'fb'rd‘fﬁe ent

to deleted interests.
modifier 301 for receiving information from a variety of inputs 302 (e.g. output of

collaborative filtering, changes to system interests etc., or feedback from the user
U1) and creating actions 305 based on these inputs 302. The inputs may be
accompanied by conditions such as time to push information to the user U1, priority
30 status relating to type of interests etc. The profile modifier 301 has access to a
predetermined list of functions, and based on the nature of the input 302 and
corresponding conditions, selects one of the functions to create an action 305. The

functions stored in the list include “user interaction functions”, which include the



I nterfacing neans 203 Interfacing means 203 controls the conmuni cation of
i nformati on between 15 the user U1l and the information provider 200. As
shown in WDgeHe71l, the user U 1 can, for exanple, communi ;LTGB#1t0S01he

i nformation provider 200 |ocated on termnal T3 via any one of three
Terminals T1, T2, and T4. Two of the Termnals T1l, T2 can be arranged to
send and receive data using WW. (Term najg T1 and T2 having a Bl uetooth
emtting and receiving device respectively so that information that is 20
received VighdiRhBktjato BhtiGaR BEydeB8a6hy BRIOGudsRIoNs "R plathpt A sBe Uhiviieh
termnal T4 can be arranged to send and receive data using HTM.. Each of
t he term n&juslified by2question; yypehpritsl ésvsten fHRFHENSIED t9spefeisinterpatsy ydiich
-enters dat r 0 [ r :
performa ?lncx%%r %2)% qm{:é?%hnatshwltﬁcg%%?%g (Iﬂtgﬁeeé;ﬁa\gg![e?%ggﬁrse? ) n]t%ég&nnl{a??wn
i nterests ceaped mtagastshetc&.@ee ”pseﬁmteeactlamkdnnbyomg inblede peshiag ¢gofotreation to
'view ng At ushed the user selectin ushed to th se
Thie 1 orin SR UREF AR myedapna Bena 30 hand rohs e B oSt bip e ngruding
transfers tbg @RICamidIreevdraranetigng settMgBer efar tafd Ofielfvidfed Rb OfHERLEEM in
provi der 200 stored on the Term nal T3. For further information see

"d i ent / SePGeRTdERcsyWithEhaPrigribhob theareguestchhea systzrrdfueen@n ynincipde effeating and
D, Harkey, 4p 1 / e U
1 explicit Iay&ggégggraéﬁﬁetdeussg\gﬁq%{r)\@grﬁ l@r@gtf & user Jp?%%@éfbfﬁ%ezgﬁﬁ%n
posts the illstatsitis, the dgldvieg exaiiple; he actl on that is to be perforned in
respect, of that interest ( add, .del ete t he rof r 201, whj.ch
processss this |ﬁ‘PoHW§f?%nﬁagsdB§s€Pfibgﬁ éc’ﬂ? fe|[n ééﬁ Phcf ursgulir 8

down menus calgbokdtirel fikeriry bﬂlrﬁék%bllsebe’:tw&ﬁrusb'rsl THe FRIFRLMIUIMIM3D 1 creates a
predetermned list, which is especially useful for_defini ngr' interests in
filnmns, fooé“g%etsé'O“a?‘act'PHé*%éPe ?PQ_QQ?&'ﬁnst@F@tha\Rme&‘h'"F?'Pﬁ‘i Heshoyld Re added &gy
In, or t_yp%hé)tlséfoéjngG,l §nc’1 nﬁé%ra@% Qﬁe 'n{’teregmseréfﬁéih 9tePEs3Np ro%p%n{tﬁgher 301
alternatively or additional be configured wth means (not s

pr esent at absigRs apzonditisn Dﬁé)\@ woiotityi t%dwggesmnneffhetsuggsﬁtwnt #ctibd 808 isiser

U1l vi e d] Inde ner or 205 | ndex n 205, cr. aLes an
i ndex f a1§ zig% %ﬁr#ﬁa?ﬁe HS% yg'f:gﬁ Yed "5 ' tfeo Sﬁa\'?'ﬁ é "é%g%dew s s1
- |1 4, andt&tlbrmhtthet thﬁmbﬁlﬁgbcmlshéﬂ tmd@méahﬁ'e&ea@ls 15 i ndex dat abase DB2.
Each i ndex table,.jn¢c]udes at st sone ow ng, i nfor mat 1.
e e af oot clkaBrE R i mar B8 i TE R ghPG oL RN B YooV st hat
have been extr aGbisdvifl haom thbeffeatfod ramabing BtosiesililceStody .1, Jtoey2nStomp? K addr ess

( URL) of the i anPJu%Ju //r)<e %) gc;’acﬁ ‘to %/Qur%rofi%}.J Igga%le ia%ngrqfe_g,r _lg_o,fl 9/ try /p ?or a week”

i nformation sourc
20 Proflle modifier 301 is also operable to receive responses from the user U1. If

the user selects the option “I'll try it for a week”, a message is sent to the profile
modifier 301, which identifies the type of feedback, stores the message and creates
a timer condition in respect of an action to prompt for some user feedback. Once the
timer has expired, profile modifier 301 generates a feedback action 305 for feedback,
25 Kkills the timer and deletes the message from the profile modifier 301. The message
pushed to the user reads:
“Last week RF suggested the addition of interest |1 to your profile.
Would you like to keep this change?
Please answer Yes or No
30 {If you answer No you will revert back to your original settings)”
The feedback from the user U1 is received by profile modifier 301, which
identifies the type of feedback. If the feedback includes making a change to the user
profile, a system action 305 is generated based on the system functions and the

profile is modified as described above.



5. Date and tinme that the information source was created. 6. Context
attribute of information source - i.e. whether relevant to Wrk, Play, Hone
or Anway (Wopvt/emat). A locality record is a |ocation definedrigBohasistude,

| ongi tude and altitude, and a 25 three-dinensional shape defining the

| ocality in which the record is valid, wwth the defined | ocation at the
centre of three-dinmensional shape. Localul es with which respective

i nformati on sources are associated are individually configurable. Sone
information (fo t n t efog iy |1y
accessi bl e by tﬁéﬁ?@?hﬁvgﬁaam% dgt %\%Fﬁ h&ﬁg"’g%gp "{i/él'ggr:’easer l?lger U%g'dm

i nf or mat i oshouebaguestiendddoatsmeeB0f $r|neemake of cautintabke luseral)1 slewm's ces

-i nf ti | d b fi It t f
ot i ned 1 ocal i Jhe PETie, meCEier 3 briero R Baey TPhasse ARpEF (dei

-

i ncl udes I\m&m@aﬁran thb QEKr 08! keparkicslht Hﬂﬁwtalhlf?ol%ts we i BRSstlRt Whichlths tiséd ed
adverti senments, event Sgw des, WO f12/-11177 16 PCT/ GBUI / USOS1

ent er t aiPnEAtis ingt dRterasterh (e @nisa T delpsnd interastsigd hup vakenevebas ingut I hises
to eat, SpFércErvfe& NGBt of BTRWTREERE:, pf?mgl% e %H AFbsCihg- ne%J Ptérest
gui des, and information on services é.g. cash point tions, petro

st ati on | owithi thadist Pheeletert mtenests (nad himds niob crezdie Iadlamglonndexamct of deleted

unstructured informatiqn sources t he particul ar nmet hg | qyed | s
i rpor ¢ anbBRsp T s e b isca bR Hean bt tbing  BbuH oty Bhg Adsted
retrievi nginddigsts! end @ﬂofﬂéltrﬁodlﬂeraggq)rdiﬁn&ﬁ:e% ke T1H8cdN PEBRDRAET e ofl @frhikedin
above can be used (see "Munagi n%am bytes" by lan H Wtten, Alistair
Mof f at ,10Ti FasPest of the|intesestsan n%mw S ERAeMPETES B0 Zequasts with terms
corrprehensn\éﬁ ifi&Y b WORDNRRY: BGuiGHBRERY b in search and
retrieval t(ec I’IIO ogy L@ asggéﬁgioétélener at or 30?92%}:‘%215% the information
servers |S1 - |$4 at regul ar intervals so that the index tables are up to
date (dail ! ﬁg éy, depending on the nature of the information
source and%' '1?30% e b h it changes). Retrieval engine 207 15 The
function of ret rlnwaécnegwgnemasm ceniréls Ak ejommaniaation 03 tigformation bBeveser' s
context in real-tlg{;enpto retrieve interests associated with the

i nst ant'i®at H§ Uit r 5% IDHREMALIGN | Rrayideh 20Qn & st $hqver in &igre i dPRetsEbY ¥ r om
i nformat i ogars GHF E)@aﬁnéltglcdmhﬁﬂlc\ékéﬁlt’ﬂ%é iBRRERS P prodither 2REE c &R MR fminal

interests. The first stage - in which the retrieval engine 207 determ nes
and 20 i nsTamia artnegneWéth@erTesrrwiﬁ éxt T2, prd gé+ flavaretithy Terminals T1, T2 can
cont ext - def er| e referen e 4.
ot oxt - depErmepRd ARG S4E A Ja°36he WhIHGrLRF T 16 e rrilG g

each of t hBluetmutiex¢émitipe sand eecgejvul'rﬁ]‘«ﬁvmn ré:sapedmfelvnetb ba@ infooadtion that &s
B RS0 VSR A B T Ty R
can be arranged to send and receive data using HTML. Each of the terminals T1, T2,
T4 is capable of running web browsers. The user enters data via a form on the
browser, in a known manner, in order to perform a number of actions, including {(non-
exhaustive list):
25 e modifying interests comprising the user profile;
e modifying the user’'s context;
e viewing items pushed to the user; and
e selecting items pushed to the user.
This form essentially captures any parameters entered by a user and transfers the
30 captured parameters to other parts of the information provider 200 stored on the
Terminal T3. For further information see “Client/Server Programming with Java and
Corba”, 2" Edition, R. Orfali and D, Harkey, pp. 239 - 242,



25 and | ocation, and PLAY can be defined by tine of day and any | ocation
nore than n2 Kmfromwork. The Context-determ ning neans 209 is arranged to
recei ve iwipuwe/4firom several sources, e,g. a diary 401, a clroakGE@ds0and a
personal tracking device 405, and to conbine these inputs with information
in the predetermned |ist so as to derive the context of the user U 1. The

exanpl es shown in Figure 4 are nerely il gstrative of 30 the types of
sources that can co- operate wi th Cont ext eterm ning means 209 (nore
exanpl es are giv Iow) e cloc could be a system cl ock, |ocated
on the Terninal eém gxplicy u‘i‘ %'@P%@Bf'?te&ﬁtlfmt he Uz RIRESy |

or a cust OBRYbink ;ﬂjs@e{ ¥he Qeld3ts NolgBher \Wt?woc%é 4EtibA 'thh{ @%’& BQ olrﬁé@@r’?l

-Cont ext -determ ni ng neans 209 can Submt queries at predeterm ned tines,
request i ngrespget chdgbaidintraest (ero.rassheatsietef, tohbeuyefiles 20amiech acodesnss this

I nformati o t t rfac with Qutl|ookTIM can be foun .
<" Pr ogr anmi nﬂ]g %r'%so?g %ﬁbe@ oz\ﬁﬁdhﬁ;?f: 'G5671 | c‘%aq{ag A WSH&?“E&@E&FE
M crosofi By easblelaSBNr LB 7 38665083. a Eﬁaﬁéfdﬁﬁurieﬂ It dvarch |4&1;pe1fuélanusemllmde

phr ases, V\/Bifh. reﬂw re to gie pe*rs dinto format recognj sed hy
Cont ext - deC&FAV A HEFrAYENE PRS 81%r3s & ”é%’nuﬂec%ﬁﬂeﬁhr‘@ﬂc?dc"mnf‘%r'%tct

with a parsfereatddl inf 3R L & ftobg Hant intesesa&LPr di ngly. The personal tracking
device 405 is carried by the user U1 and enables his position within the
communi cat i ons ehvVeHagingneans B@Swa@ca@@rnamtv exaarsliionalln hehicgnfigured with
enbodi nent e C rLr mar t
card" carr;r/‘jll‘ér%gs z&?ggb%gﬂ??q/yfe%eﬁfgt ?e% ﬁa(?]fdﬁjeogrjeoqglrg? Pﬁ qnﬁeﬁachog?rﬁ’ ﬁél S
T1-T5 cHIr yhengsex Whnth @ epekeh raedaumrranged to read the card. Alternatively,
it could conprise a 'smart badge' transponder, the |ocation of which is
tracked within the building. Specifically, the workstations T1-T4 and the
cel lular t elRRhMrakdr g@6ry such smart card readers. 15 Additional snmart
card readers are instalTed at access doors within the building, and are
connected to thelndex 9eperaios 2ghfreate magndexrigriensh, infaratagiontsioyrcet $teraskedmn
phone T CRBIhafsh shicaddhi o1 0 R 1arNAaRs AT 6RLEAT GOABOIRRSon 2
gl obal positioning system recel ver I's arrange erive and
si gnal 18 sirglesi tawbaperDRRi EadH \index dalsle| inskdes mtEI%a@ﬂ&B&fel of Mbieo f@lloajing
Al ternati veI the cell phone T1 could perform 20 positioning additionally
using a IaHH WA posi tioni ng signal, such as by differential GPS
posi tioning, or [ue@kiheUstin@rhatich Qcﬁﬁ@@l(ep@shém@af Bdosli@BAY) S, such as
differential GSMtriangul ation signals. Once the Context-determ ning neans
209 has gaher ed KEHftEFfaiRD RaYe ke exdragtest fiomahe infAEN#iascsoWes and t he
tracking device ﬂé’neﬁngrkoatdla%sswﬁb) Sk GRD rrh BN réé‘o""”) this
information is conbined in order to instantiate the user's context. As an
exanpl €0 t Ki s prdcleseiftvsecwed fmdUemenmtm‘nescexnme to Figure 5: S 5.1 Take
current ti (t) ar | ot s _predefi for work (start
CireT1, el 11 nosa R RR ARt s TRuo Stz N (T T e )
and diary Bnfor r’rﬂIohﬂﬂtWnkufeed)falhﬁﬂmaﬁﬁﬁtsemcem whether rélbvdnt ko Whrk< Pleg}
and diary infor tlonrp g rel ated: context PLAY (e.g. day on leave) iii.
If (t <T1 OR't Hl‘%ﬁtﬂ?”fi"r)\'f ormation work rel ated: context WORK

(e.g. working i nAeM@ﬂltvgécordV&Qé&&l@ﬂ%@?lﬂé@lfgf@%n%%é and altitude, and a

25 three-dimensional shape defining the locality in which the record is valid, with the

defined location at the centre of three-dimensional shape. Localities with which

respective information sources are associated are individually configurable. Some

information (for example weather information) could therefore be readily accessible by

the user over a relatively wide area, whereas other information, being more location-

30 specific (such as local services information), could be filtered out for all areas except in
a narrowly defined locality.

The type of information indexed by Index generator 205 includes News data,

stock market listings, Lycos, weather data, classified advertisements, event guides,



iv. If (t <Tl1 ORt > T2) and diary information play related: context PLAY
(i.e. evening free) S 5.2 Transform position data (I., |;) into latitude
and | ongiwoide4and conpare with position for hone (locl, | @c2)GBod/ofisy |f
(locl < 1i <locl +n1 ) AND (loc2 < 1j < loc2+nl ): context HOVE (ii) If
(It >1loc, +n1 ) OR (Ij > loc2+nl ): context AWAY such that S 5.1 (i or
iii) and S 5.2 (i) give WORK, HOVE (W H)gas contexts S 5.1 (i or iii) and
S 5.2 (ii) give WORK, AWAY (W A) as contexts 10 S 5.1 (ii or iv) and S 5.2
(i) give PLAX s t (iRforflatiBh GRAL §XIchema lidtifkdd, hcds/ Yo AREl, Digeds b ioatdi Ve
PLAY, AWAY (P, A) as contexts In addition to instantiating the context of

t he user wspdnt,risspe inforrpatere stodpiigtinfarinetionaaidi stoom guidesnenrs information

.informati on can .be determ ned,. for ex ! pde” . .str d"
enongad O ghibes 14 (AN Soin! HertEREP pEupl SR focariofl " RERD e many,
sone of whingthodfsefos AWingNndféx@drte ltruatyedinforastidrosoutess, iy thiei sarticular
-addi tional context information. Such addjtional_ cont gf,y}‘;[ﬁlﬁl nformati on can

al so be us@gthes gERRYAchE WAERRIFANS foR oIS EMIRPSHN ¢ t %98 ‘F‘Sa'f"héhﬁtsé“r_,
as descri bed,dniy B?rrstr%%tr%' Ln@Skoihg ThR AEULESaaR®Y Witk ki fidek tablebiefima i on
fromthe user: the user 1 can use aég_redeterm ned key, or sequence 20 of
keys, to iabtiveatan theausdtb ($ee dMonaging dalgahyies” tielanoie Wittent éfigiaraMoffet, 2,

Weat her i nfornati.on; i aht, | | . C P ' i ng
devi cos av ARy & radMakl kewBig: SRS B8p05r6 (85a BaRpU Rl
Suite 20, &eafahkemithod8 RZrendy EmptM@dlindsearce pn@ Fewtievalhechmdogy)l Fhedndex s,
such as tenperature indicators avail abl e froanTC b%&@E‘TC td, P.%. Box 130,
UXBRI DA usersigr 20%;pehsases thedNHEMatiaRSEMEHE Wi FegrEan BtRrVRlE spdhat
out si de or y{dpligR tables bRPUWS t8 BRICRIBM}, alduv9, Aleeckfyl B8SelddVEbA the Raflire of the
moni toring body tenperature or interactions of the user with his term nal
T1, T2, T4infamrdtiosrsawjceand she rate ainviigh BehpRgesiaction is disclosed in the
Applicant's published application WO0O0/25565 (I PD case ref A25709); 6.

| nput representative of Noise levels - can be determ ned by anal ysing the
audi o si gnBktriegsleengite 20@ t he audi o input on the term nal T31, WO U211177
19

15 The function of retrieval engine 207 is to determine and instantiate the
user's context in real-time, to retrieve interests associated with the instantiated
context from the profiler 201 and to retrieve information from information sources
IS1 - IS4 via Index generator 205 based on those interests.

The first stage — in which the retrieval engine 207 determines and

20 instantiates the user’'s context — is performed by context-determining means 209 and
is described with reference to Figure 4. Context-determining means 209 includes a
configurable list 400 defining each of the context types — e.g. HOME can be defined
by a location — as latitude and longitude values, and AWAY can be defined as any
location more than n1 Km from home. Similarly, WORK can be defined by time of day

25 and location, and PLAY can be defined by time of day and any location more than n2
Km from work. The Context-determining means 209 is arranged to receive input from
several sources, e.g. a diary 401, a clock 403, and a personal tracking device 405,
and to combine these inputs with information in the predetermined list so as to derive
the context of the user U1. The examples shown in Figure 4 are merely illustrative of

30 the types of sources that can co-operate with Context-determining means 209 (more
examples are given below).

The clock 403 could be a system clock, located on the Terminal T3. The

diary 401 could be Microsoft Outlook™ calendar, or a custom built diary, to which the



PCT/ GBU1/ USCS1 7. Inputs from additional physical sensors, connected to the
termnal Tl by a serial interface (not shown), including inputs fromo a

| ow accelvwdar/inon7 det ector 501 (e.g. ADXL202, which neasur @STARNI08ISAt | on oOf
a lowforce in tw directions); 5 o a high acceleration detector 503
(ACHO4- 08-05 avail abl e from Measurenment Specialities Incorporated (which
can be referenced via Universal Resourcejfocator (URL)

http://ww. nsi usa. comon the Internet)) which neasures accel eration of a

hi gh f or cechpiekiugRrdiniRest nahss Qo@ dhh esliAn dabesd Oét %Qéde(t@mqne@ GPERAasS,
HMC2003, available from10 Honeywel | (referenced via

http:// \Amwewe@m@mﬁeﬂalggednﬁ)ata vini rcﬁp@tv@‘stfm uaﬁ@lpmedm@nenbﬁ@rmtlon

-orientatio ) o) n. an I or
507 (usi ngréé% @N@gﬂ}’gézrf)gecﬂ@ct e Q/J rati r?%”&‘% g@:"o"gem( pgfc’[g?‘l?l'ﬁﬁ%ﬁ @EE‘%%%[
whi ch i s sOudooindard t Mecrosgt SExsradgst abl\ermhckmafmﬁi’d\R)M&médfamress‘ r 63BN

ccel or i roohr0R; ERFRRGR, 81 et Johetiien andiiePersesonaet daties 14 be

nul ti pl exepargfd iktyLEfokrRatt mogﬁraé@ﬂydﬂieecamwgemnﬁn??queanzfm@omal &¥ry
nat ur e of t he physical data makes the use of sinple rules for determning

the user' s4€brfeByoe qondigiead tognterags\with @pqwgermmdeurarmbate thefegtiies aoaeidingi 20
Model s (HW), orrge mﬁls%ﬂs'l frhe iRy defRE A5 %ng?m&& X%r?‘eir g%éggégghgﬁﬂg&% ALl y

the user's context he instantiati on of cont
combi nat i opogifion mpthirs tHe eorimuAiogtionis da\sslmnnmmcm bt traueedreébuaa)kampla,nm thls
Pl essi s Poor

appl iC ons,of Kalman Fil.ter vi ded

mon s BRPHBTe R A eRKIHS rovicl, B8 PORBRSTE 268 ABB ISP SR o
to | ove nBtarkying B¥ENddrAying 29 168, SRE e SF AVET thel tBriRbIS T ILT® ca®find 8\¢atd
engi ne 207 retrieves interests associated with this instantiated context

from t he pFesdpr ate FENged ta read ther ¢asd. HAiternatively: ¢t eoud icamPrisaAs sPartibadgpi ch
submits a gg Beﬂ f{hé%@é&% of hé‘?ﬁaé&td Wi QR@%@%{M% Sﬁé‘mﬂaﬂ{, b

201 . The profi queries t l'e data ase retrieves 30
i nformati owqunstaamr Bhﬁde andl t thet mlumneuegephamm Trletcarrmssucht emest sard edeaderag to

t he i nst.an dco xt t o heflrs t rreans 21..1.. Ear exa
%1 he e AR BRAIGHEE Kb Baddl¥ i [rRtat ot wEddSIBRE MR ia tliflngr 534 B

i nterests taggetedvd hhéNLAIRl N3 V@s%hﬂﬂﬂe’r’éo&@d?@'& (Mér%%lhél'hell tohbnel TSIt age
- in which the retri ev$ 8| ne 207 retrieves information rel evant to_ the
user's i nsFMPYsased) pAQitpR 4P Cefl PHRNE FOFFIHTIcAINgseRIPRYENES 12 glopalpositianing

perfor med Wstéﬁcmyré‘éer\}e‘?\é'nﬂgs FARGed 163 defe SHPWYNaNitEpYLEiSn DericEAN as
retrieving neans Recelves the instantiated interest data from

first retr ﬂléoﬁoﬁgi pfeﬁlﬁ@@ﬂ'ﬁ%(l\éomrml eéiterngtivelwnf theheeli pliene Tatslowkd perform
cont ai rﬁd"g %ﬁfké’éi’ci&%llg%ﬁm AIQE&’%IHR{ SRS Sandind Eb%cd(fdnffé’.%nual GRS

correspond nce ween i nstanti ated eres

usi ng a kepositoringvaorchurey GsiBg Rend-basess positiavindk smmdlsessuclﬁ LaELdﬁfamdtmlaGﬁNbf
i nformatiop. source for ‘05|t|ve 10 key word matches; S 6.4 Repeats S 6.2
and S 6.3 r&ﬂnga{ﬁo%]slgpﬂg i nfor mation sources that have been indexed by

| ndex generator 2@bé the Context-determining means 209 has gathered information from the
diary 401, the clock 403 and the tracking device 405, and other such devices (not
25 shown), this information is combined in order to instantiate the user's context. As an
example, this process is defined with reference to Figure b5:

e S 5.1 Take current time {t) and compare with time slots predefined for work

(start time T1, end time Tz, nominally applies to weekdays):

i. If (Th <t < T2) and diary information work related: context WORK
30 ii. ¥ {TW < t < T2} and diary information play related: context PLAY (e.g. day
on leave)

iii. If (t < T1 ORt > T2) and diary information work related: context WORK (e.g.

working in evening)



S 6.5 Conpiles network address (URL) and nane of the information sources
that have been retrieved at S 6.3 into itens on a shortlist. 15 In an

al t er nat iwe@ ozwagdi nent, first retrieving nmeans 211 retri eP€3/GBU/08FSIt he
user's interests. Then, using the context attributes tagged to the
interests, e.g. football P (Play), H (Play, Home): conputers W P (Wrk,
Pl ay), second retrieving neans 213 ranksqjghe items on the shortlist in
accordance with the user's instantiated context. In addition, any itens

that occur nor &, lth@n< oNCceR(tdBpTi)caidediniyeimorttdionAde rHle A : cehte@ edAYO(ileD
respect of two different interests) can be assigned a higher ranking. The

items on the shor@venky fe9@dated at S 6.4 are then organi sed in accordance

‘Wi th the rapki | - @n : oSy
st ant at o CoRrernsl Bt podEEF Chat, Rifc BNk &G AN driCpdtRire Sitn
significant vgositendbr Hamna (los1,ilncdxed, e.g. around 2 G gabytes or 25 nore

-of data,_the c ilities qf curyent r dwar e an that the | tionis
likely tD be ogg?fg‘b(gd ?ﬁ" éﬁ%#d&ﬁ_c&“\%ﬂf _zﬁnf—i ?iq}r’a%zt“% BBTWBP%WQ&
retrieve data @nhiy(ix is&sREGoR]; bnskanhi ptRdtdatanasts) . In this case, the
second retrieving nmeans 213 can be arranged to retrieve information

rel ating t8Ufhtdests other than the instantiated interests at a |ater

(predet er sned) ¢ b Pand® J13%50108 WORK, ﬂgmm}%s%mxwe dat abase DBI,

and shortlist page views are created ( WWL page views are created
conpri si ng Sshdr i lor §b addtSay.2f bir govel WOEKy AWAYh@V.UBERas tantexts i nt er f aci ng

o rangetD 1 8 T HE € R 1 00F (Y OPMet PR RbRE K rbace pB 1 at

predet er m gesl. 1i it@rivigdrid S &2 (H)gip®@PLAYhAWARLR, ADBs dbsfelxey on the user's
Termnal T1, T2, T4. In one arrangenent the shortlist page views are
request ed from t Head@iEigndo iegtaniatinggtheesandext1ef thedtpep YUEBEESPREhia Hoteaednd

5 retrievi ' ' aip|,d "
@&uﬁﬁaﬂsad%%ﬁ,rrapcsmxt ﬂﬁ_@ﬁﬁf’ﬁgﬂyﬁ;ga%@%t&%nede‘?foftﬁgglﬁgle? blitfde”,

itens that rank the highest are disp at the top o e | 1st. The user
U 1 can sel‘etressedy, Géngagedi .t etgs Iniruts HeornHibet ddvites listed tahinpints| Bet i7obeldw,

Pt 60,16 SERE bV WlBTTE Foe R Taed ARy YA
user Ul. 1@ontext information. Such additional context information can also be used to
determine whether or not to push information to the user, as described in more detail
below. The devices may include:
1. Information from the user: the user U1 can use a predetermined key, or sequence
20 of keys, to indicate that he is distracted or on the move via terminal T1;
2. Weather information;
3. Light level detectors, such as Photovoltaic sensing devices available from Remote
Measurement Systems 2633 Eastlake Ave E, Suite 20, Seattle WA 98102 (e.g.
PVC-1 device)
25 4. Thermocouple sensors, such as temperature indicators available from TC Ltd {TC
Ltd, P.O. Box 130, UXBRIDGE UB8 2YS, England) — to help determine whether
the user U1 is outside or inside;
5. Input representative of stress levels — e.g. monitoring body temperature or
interactions of the user with his terminal T1, T2, T4. Monitoring of user/terminal
30 interaction is disclosed in the Applicant’s published application WO00/25565 (IPD
case ref A25709);
6. Input representative of Noise levels — can be determined by analysing the audio

signal received via the audio input on the terminal T1;



In sone instances, the instantiated context of the user U1l may indicate
that the user Ul is not disposed to receive information. For exanple, the
user Ul ovQb+4b&7 travelling, in a neeting, tired, in a badC¥/GBKI/05051
environment etc., in which case responding to the information is difficult.
In these situations, the second retrieving 15 means 213 can w t hhol d
sending information until the user's co Xt is determned to be nore
suited to receiving information. The second retrieving nmeans 213 is
therefore Ar iQRAEYrdr dRRRINKCoRYRE SohddEN LdithoEall &N bdle il NG, BEARS) 209
that are representative of e user's Instantiated context, conpare
these with pirtddaece mcrteﬁtﬂlowrﬂomn‘alldlr@nnpmwvfmmng rul es, such as 20 IF

-(Context = - tire ( ) Cont

(Cont ext incl ud®s tr@eﬁccﬁgjé&"c de"f‘?—?é %éi g rréﬁs(e'%o?ﬁ ¥\'/ ?1 é'ResT or
context after X mansglershiehef losv prred&flvmdlr&iﬁﬁrsd :Send i nf or rratl on to user)
‘Clearly other forns of rul es are possible. 25 Adaption of profile; The

embodi m@nt  pr es@nfedNPovBCEEIRIGh e detestlli n0P t dACHAMH-Q8PSer evailshis ¢ frPay i n
accordance with tRgedisfdment tHeaRliidd 9HcHBBeEd - (vWich Nédn 'Blef 3t dc%ﬂ via
relating to instantiated interests is presented to the user Irst. In
addition to the 3d&niversabfiespnicerloaaioniURbrhstey//enew. msiuss butre@w shﬁclhtqeet))
rel evance, inport descri bove are req into the
ranki ng process. &"bq&ghg?ea%F (sn%;ce% at%ioﬁa? a[rp]lg '[’Jtﬁ (ﬁ ﬁglf'y i gnor es

i nformation relatianglirestien pwtéctteuI&% |(aIgeres¢or(1MUs$ HMC2008, | dvilabid 1#rém2 2
PCT/ G 1 / 050a arti h SSi blg for interests that have been
derive rrpl icitl §e‘{f' %‘éeu k aisPE/ bWy sgechoney welhbGpm) nWhigiur e
7, the informati ogivdsom Q&ror&@%é@nrénuérttftﬁrorreﬂfét%eome'thﬁﬁ.hamm%n& 701
for observing the way in which the user Ul accesses itens on

shortlist, and adapdiregiioatand winaty dtegtoe 5Q§e(|US@Q|a1‘t BNQSI’U%,ZO&@GUMVWQN}DQ
Preferablythe no S i _Gl S a t d
co-operates with t 8§5&e on %gt?qﬁ%?rngaﬁgg%swgfg eorrnog ona% h@%sﬁ%q'?ﬁef%c{
are input to the BoagesaneGYRISTAR)awilable ﬁrogurvmra;a mmufamudhg Gmnmanvrljtdy

associ gted with i ests correspondi ng.ta.those itens known in th

art, alanes net Egﬁg é&lﬂg—'@ﬁ@%fs—&'e)l Q[r?%ﬁcﬁ?lerl‘?it'gf‘ordye‘itdprhé‘f‘g Yeﬁocaryder
to nodi fy the a-prdeesdioRf PRAE Ednhetted I8 LALMIZISNTSIY (MOXFYERhe cOntext-

di scussion of Bayes nets is given in "Artificial Intelligence - A Mdern
Approach” by S. RESEIMinigadnensNgydi g, Prentice Hall, USA. The Bayes net
703 is operable $ @eaﬁ,rext RS BF 8he §S|@%]td'a|tP%§l§es bas QPSﬁﬁrémEs yser U
1 is observed to deal with itens on S ist. For exa e, Itens
that are p@exeednmggthmpserhﬂe cshtﬂXttIfrtEn dlugh elseset rm@uts erdlinbler iiddemnMaokowc e

is rel an t I rac however user c 00S
access%:énfls)nr rprg'tsl onr ’I a i ngal %‘t |cris'tnetr’eesutsefj ttoe eteﬂ“'{'ﬁe acqul"atfshafh&] S

the case, tdet’snmmitéxar when neainstaitibtionas dohesxBay @asdtbbn EQforﬁmnémih Bymbh&
preference such that the next tine an itemrelating to,

at ut es,

nterest 20 % % 14006 deFFEIPLAR rqf) sher mee "?ﬁ)ﬁf‘f‘cﬁﬂpﬂﬁatf%‘én%fa'féli“%ﬁ"ters is
ant i ci pat eplaQieti gy WsiePlebhid, Wil Vo, 1@y ofeakn W dxpiddatiod sk f(é’lﬁf-aﬂr FiltB#sSo} Nt O
t he rankl /3 of the interest accordingly. In addition to inplicitly adapting
the user' sHRWdtSIPROGE wesying anstileateddo levemegéoimyersian’. evi ng neans 213 can
be furthger arranged to receive information 25 fromthe profile nodifier
301. As described above, profile nodifier 301 can push questions out to the
user U 1, requesthegeeamd istage Fain adpickf tlirenfremrinaali emrgrse&(l‘?esetneeesgmterwtwser
Ul could be r ndi cat e how
rel evant a sﬁgf’?‘?cu %%Mhﬁ @Pﬁ%‘%?geg’s%oéﬁ?)&mfrmg 8“?‘148’ Ofn 'aé’r?éﬁ%émeg bryafé[shser
returns a fetgevires oteans SEIAQRehitIRk0biRlts RYeiBEEISn 2dshdcO R tiSe INdeantRtddEsrbet d
-of the rel evance ref rence attribute in respect of interests that relate

to that infol¥eRPEIRT SGUr CB° p&%fﬂ%re%%ﬂye”‘rSftherrﬁotr'eératmserQ% Jvhighyretdgyes
.second Joet ik EHABN MRARR cSHANE NN RRASHE iy ! elndY Atamd RN Felating to the

instantiated context to the first retrieving means 211. For example, if the instantiated

context is Work, Play, the database DB1 searches for interests tagged with W, P.




WO 02/ A 177 23 PCT/ G BO1 /0S1151 If a user continually assigns a | ow score
to information sources that have been identified for an interest, this

coul d i navQar/élithat t he keywords associated with the intePEFIGBIGONSI

nodi fyi ng. The system adm ni strator would either perform nodification of
keywords explicitly, or the user could be 5 pronpted to suggest sone
keywords. The user's response to the nodj§ied keywords coul d be nonitored
by the feedback, providing a neans of inproving the quality of the keywords
in respect of anThdigfeStagePat i HHIERAEe Foikha eAins TRI7 P8triBY&Y ifiBimaARM 1 S
capabl e of providing information for many users, and a shortlist page view
i s gener at @EVaDE te dlot useres insantiptedintgeasts fragi mforavation squfees Ifd gdef - is

request s | pl oLt N dAHLAERI Gl kol STEMUALLII iTHbSraces signi fi cant

| oads on vari ous cdnponents 0 or mat’i on provi '00, which can be
reduced bySeasdirsgiedmganeaise2thj ective is to create pages, which are to be
‘viewed hy users, 15 on the cache once only ge e. ngquest .dat a frﬁ its
stored [Pocati Grb-drftaselyas Phe iInstantigtad aieyest GELbHRRST w49 MEANE Rd page can
be delivered fg 8 th8cteasitor T deRAhbIRITohRhinG GHES FelARPRER iffdfh&kion
i nproves response tinme, and reduces network | oad. The second type of
cachi ng arr angeuregtandughecks forecdriespendsince hetveernr inplagtiatgddnieasheand dsxad bes
an enbodi nment e i ' 0 Several caching arrangenents are
used: 1. The }(g{,‘vﬁ 'Jtag g? ?ﬁggﬁue&f{gé}dﬁﬂ?mﬁll users are cached. It is
possi bl e t hat S 6W3Rezriévesmetaonek aldregsg&Rbuarizbnaroé ofisdormatmommuafe fohpositive
interests vm'lk( overlap - i.e. User U1l will have sone interests that are
i denti cd to KREWSE Fﬁ’g%t}eésts of user U2 (even though the context attribute

tagged to thed pliergsdatdBY6. 2400 83.988P aliSL 199 inféithtioh yRibdt thBEheIObEerbe
inefficient to performthe sane query a nunber of tinmes. Consider

perform ng a ndexsd by indexcaspetatorn?Ofinterests | 1... In - for user U1
t hat i y. h f f
W ih Frgure 68 o ohEbles Fetalih s 2B R LR e nrdinagioh SRR ARG

i nformati on sobevebesraraievedrat &s@andiaigerho on raf drontisi. on sour ces that are
relevant. to the user's instantiated context. This is stored i.n a gue

cache, Which can™@" p"ftSViaagﬁ PP AP L dirHn oY N [EFR8 ¢ Dpietriev q&ﬁé%’l\e 177
24 PCT/ GBlider Oibftpdsts KEnenD Limgriab abhfegt bRriblies kaygetastthe Interests| B.gAF6otball
hashed, saved e'ﬂ'jé inafileor simlar, and Iinked to the respective

i dentifier & (Plavt He (Rawr fomal rompupgrs WVa PrnderguBlay ). asacpod detrigvipg Jpeads o3

i nt er est Swga{rﬂfs the 3 gcgq dal(eeéﬁ&ug%ﬁ{ aw&rdarklawmmgﬁ@i%&ﬁ%ﬁmeﬂr fn

conpar ed as ywords to 1dentify 5 er a query has al ready
been pr ocesdditon, renyatspecthadoctirosere thaeoese &uplitdte siemsothstt bavedbeest reflenecg
gﬁanzn gnor%gpgc?tof tc]\;';t/\céediftfé)reR {ntcé)rtras sf’iczﬂ\uger Xss'ignnegjeasﬁgﬁér r%];zki'ncg:[ '?ﬁeel‘?érﬁs t])% the -

shortlist created at S 6.4 are then organised in accordance with the rankings, so that
items that are most relevant to the user’s instantiated context are placed at the top of
the shortlist.
When a significant volume of data is indexed, e.g. around 2 Gigabytes or
25 more of data, the capabilities of current hardware mean that the invention is likely to
be operated in accordance with the first embodiment (i.e. retrieve data only in
respect of instantiated interests). In this case, the second retrieving means 213 can
be arranged to retrieve information relating to interests other than the instantiated
interests at a later (predetermined) time.
30
The shortlist can be stored in the database DB1, and shortlist page views are
created {e.g. HTML/WML page views are created comprising shortlist data) for delivery

to the user U1 via interfacing means 203.



ointerests J 1 ... Jn are linked to the identified itens in the query
cache. 10 In situations where users have specified their own keywords to
charact eW@e62#7Interest, it is quite likely that the keyRETHSBIPESITi ed by
one user will be different to those specified by another user. Despite the
fact that the actual words are different, there may be sone overlap in
their meaning, so that a query performedsqin respect of one user's keywords
may well overlap with a query in respect of another 15 user's keywords.

Thus, in additi omtédadiey heais rrg)aacgrhQ@kaﬁmgehd@nwcbwebmbwnkﬁmgé Yrews
corresponding to serviced queries and_lnconln? qgqueries, incom ng keywords

and servi cEBTKHAB?@Ra%OBPd airrplaisuningd ivfghrals andxiockest Hpt datedforidisplaych
‘as a thesayy yfe a;%er'é%minlaﬁw 'I'E)’T@'.tlﬁroﬂétdrr“é%eﬁw@nfQ‘f‘é?h&?ﬁ)éWa@ﬁ-viéW?%F‘e
alternati ve words and phrases would then be conpared, 1 n order to 1dentify
servi ced 2@Gavestedr trom Hike segend aptrigving iMmeosi 243 kepdopatsed | fromhéree sesond
‘over | ap cbet ween al t er nat.ives, t.hen the inter s,correspondi ng to. the
“noom ng g S RRes EonerEnevll o lur AESRA BRI CL B S e
keywor ds. fRéechighgsicandl dispieyetpat tigd esh fobrihé hiet.r Thd Ueerol 1 remusséctoanty dediee
of commonal ity across the user community, so that queries in respect of
requests t{ansan Hreeshputlist naethis selseten is Pegigd irI secong detfieviRgnmgans 213,
parti cul ar whidfPsddtsef Wahes R kidiafo 4t ORBH G o PEE{eR oo the URL is
predeterm ned tine. 2. The content of the shortlist for each user Is
cached. Asthesstisplpeetl ttbtheeuserWd.itens on the shortlist for each user
conpriq% 30 information, such as URL and information source nanes,
corresponding to ' information sources that have been identified as

rel evant to a ushrsame Msedess, (rendstansinest caritext ciotheaxder U1l magnadieateatiatrent

of the invention, each shortlist is created fromthe contents of the guery
cache. The'l4 i W& ’t"ﬁéﬂﬁpﬁﬁ‘é‘i‘ &8 meyfedagqrmpeeeg%fﬁamﬁméheyﬁw Yy rosid beet) 6

BO 1 /0SO54abMiisgCanch meddiingdYi fiddMBANS Bddly iR bARRIAnhtdeR].T GRL GRichaRdse as
descri bed above, the itens are ranked in accordance with the user's

i nst ant i at exgpepdinaxto thei isformationds idiiculi. iméhekgt sibsionoBthe seupmdcrgtiigring
there wid | j 4 I Lst., . a
sel ot 15 GEang 21 R GRS BUATHE hBim b B AINE Do L Stelly ool

di spl ay cohst maretsiitedhts redeving eimforomatiome FBleorsdecosd needdiing hearsadi&dis n a
content caghe (for each user).. which can be provi ded by storage t he

ot abase DBEretRE PRoeHE Ehdre BPLECCBTy S aebipstriermivg aee 2 iatdee ¢ o
be perfor negpréswhigaeh selipet ivesr' of inst@tRitddatortexli aRHaRehdake t fiesyS&vith 10
3. The page views conprising information on the shortlist are cached. As
descri bed BIS¢ErMingd ipiymayipR RECUHREITHES NI short|ist data are typically
cr eat edUSiFn@oidbd FTM.tik@! 6RQuSheat her A MRS (Bh@xPasSi BB IigitE®R &dRteke | N
one enbodi nent of the invention, the page views conprise sections of the
shortlist GFyAesHravglipflicont ent cache. These page views are retrieved using
HTTP, whi chHES (St bRk @1 Gids) ECSRAINER cbiaR: ffer N AMOCRhere X s pleBefihe®! est
configuration a client application, here the retrieving neans 213, sends a
request t oEPEEpYLinforRatien tEey ndex generat or 205, and then the index
gener at or 2R%arly&IRON@SME @f rines bRAPGSIbIKY retrieving data fromthe content
cache and sending it to the second retrieving neans 213. In this

confi g#®ation, there is a cache as an intermediary, such that the
retrievingAggﬁﬂ§7g;§ngﬁhnnkes its request to the cache (e.g. a request for
a page view show ng the shortlist) instead of to the index generator 205.
The cache then niékesemhedireguepeserded habavedeesgireer mrndking (&nmn doeBaluserds
the retrieylng. neans 213. The.index generator .205 repliges tao,the cache, and
then the canrlisTcfnaedaline® S ™ ofBr S ArGnEA bR Funt hoDdwBREefian

i nf or mat i oreléting € if¥€aritted frAciesE BEHBSerd0d 1o thacRepdgefinst.eiv addissotd dheobey
the HTTP. 1.1 caching rules (see "lIllustrated guide to HITP", Paul Hethnon,
Manni ng PubPtEXt i IPFRIMEYON o Prederensg1 FHPHERS: SXED TRTEINANES of BRYANCET TECL. 1.
"R Fi el di niHeséribdRhbdfe) are al¥bIsdtordd intd id dKkin- priBstisNHBWwevEr, itRAGIbe that
Berners-Lee. June 1999. (Format: TXT = 422317, 5% = 5529857, PDF = 550558
byt es) (b &sers Utrbaoisgyly (igpergs dafapatipaosiering (19 at ResticwmpiteSFANIRREY ) ;
in 30 particular the followi ng nust be included in the response header of
the page views: (i) Expiry header, with HTTP date; (ii) Cache-control

max- age=sec tag, stating lifetime of the content; (iii) Content-length
response header (which also allows persistent connections)




V1' O 02/i 1177 26 PCT/ GB111/0SCsl In one arrangenent, the network address
(URL, item3 in the index table) is preappended with the user's session |ID,
and chanye30/61The session I D, such as changes to the usePCpiGHOIOES1 updat es
to informati on sources etc. are used to control operation of the cache
(when a user's profile is nodified (e.g. an interest is added) then the 5
cached page views are out of date (becau?g the content popul ating the page
view is out of date); to prevent these o pages being sent to the user U1l

( the Sess?@ﬁlcbgrﬁk@d}gﬁ'ﬁe} forTMé?es‘Pé“Pr?atthBQe %‘éﬁﬁ 'd‘éﬂvédjin‘?ﬂﬁ:ﬂ%gﬁaseﬁ% fefsGed S

triggered to request new data fromthe index generator and thus from
t he contentexwaphebeM\fV))t he session ID changes because there has been a

-change to the user. Qﬁ?\f\'ushed'gbr Itjhge}‘lgc{r}%%tont E'%Vi]u%rz@aq%bom e iEQLqt hat

user will need to°bd po u new e query
cache. Addirdnitogihg Dedamisl 20 Bfat didsdivirigeiel wms IMﬁMeGMngesaccéﬁselsﬂtaﬂmaon

-ab d t th text of. th i s det b
cont oxt -Dofeh AR A0S AeBH0S PR & TR Goat JURESC: QRGO Ao e

data on t hensRRhitbliag medReerAr inclubledTBBahEs hBAY 08 RAd Sperhtds Wiihee Je@oMd ew
information relating to a context other than his present one. For exanple,

if the useretuewngsn%ans\m& ltenes o yheplaftlis asempHElR theeBaesmgt /83 skown in

foot bal | ‘?@&/ t%‘le con uyg" tﬁﬂmn%_éséo@ a%cg%ltl%q%}fepé)sttpirlsolrrehﬁor*dlﬁltX fh3sLe

acconpani ed

i nformati oﬁtepfsoWsdlemo@aGnlﬂ\eaamt,aagaeawesmatertcmsed'c&s|thfe0cramb| oa1a1neda a:tfltmgom

t he use smstant ated context only, the user 1 has to explicit nge
the conl@xtiarn bt Compadin thi SPTINE SrAREIBR oFiae PRPHERERPhoBshts
browsers (@scaR¥iodf dfheBayesMhea) Ss TdivenTZn TAptifidibis I'hﬂsﬂlhggiﬁ% IIEBNSMdUern
entering a request for_ change of 25 context - either entering a tine,
from whi ch Apreapgiex by i Russet and Retyorda, BSF"@B&S’IH%‘LW'? ntering the new

context. VWen thig, f@émenﬁetp%éqg oP¥%rddil %fa%%bmhgr??g%{@r% a@rbR3C bl BEd

above, the new context ormation’is sent t he retrieving neans 21
1, and i npwns hbmomheheseorid bxis- desarved niongleabanigh200mer endilsadhedtlist. For

Differe types,of .contexts can al so be.i.nc|lud - g, friends/f mI and
1 S0 EHBERI s ey B BlaegomiafauBy e afafisn iRk R dhe
weekend | eiisfor@adiohi ¥dlircess akRviahkebthboudee. th fireciey, lﬁmavwechedmerlraasure
activities). Categorising types of users: WO 02/-11177 27 PCT1G B .
110S051 vm@hoasaéeraqqefsflmogmaéleasr@wts@stq shatinterpst dater imehe e By Bt ed

to the the case, the monitoring means 701 uses the Bayes net 703 to modify the

preference attributes, such that the next time an item relating to the interest

20 appears on the shortlist, the monitoring means 701 can anticipate how the user

U1 will want to deal with it, and factor this into the ranking of the interest
accordingly.

In addition to implicitly adapting the user’s profile as described above,

the second retrieving means 213 can be further arranged to receive information

25 from the profile modifier 301. As described above, profile modifier 301 can

push questions out to the user U1, requesting explicit rating of information

sources — e.g. the user U1 could be presented with ratings from -2 to +2, and

asked to indicate how relevant a particular information source was to them. In

general, if a user returns a high score, second retrieving means 213 lowers the

30 threshold of the relevance preference attribute in respect of interests that

relate to that information source; conversely, if the user returns a low score,

second retrieving means 213 increases the relevance threshold.



user U1l on his browser can include a plurality of drop down nenus and
lists conprising interests selectable by the user. As an alternative, or in
addi ti on,WOW¥4f1G¥ m can i ncl ude descriptions of types of uPETHBEMASNhe user
U1l can indicate which type 5 of user he is. For exanple, there nay be
several boots buttons: Slippers button Stiletto button Trendy trainers
button Wl king boot button 10 Cowboy bggt button etc.. Each of these
buttons has a pre-configured |ist of interests appended thereto, and, upon

sel ection of onejpof 8 Mtﬁrﬂfh‘-uy %Eén?ﬁé d *T&Nr%d?écid YePr Ir e @ib R Sd Surkéd 'thQ\.e
assigned to the user U 1. an additional or alternative use for the

but t ons, thevas@erlchientg‘lqﬁ daptad inBrest, stliecroulhi ipHiasite t thag ethsukewwordmest
‘represents h rLgn
o <o PSS B pE P RERR" S50, T AR el
filtering eftdet npdrferint ioldifédatiug cﬂf kel eroed @bqila:nmtvmenhsl osérarcotijepese of
‘users. For mat of data: The mfgrrraticg;g fa% be summari sed a% deli ver

v ? e

and opt it SEYMPET 40 SH998S) BPMEKHRYEY R@ Usefife FeFRMATes t uegi
are not |i gely@@rdP coliliMe M¥hitoredMpend ¢68d¥akk, ¥rddidingVh mEASE §f3'frh|91tovnP

The devices include but are not [imted to PCs, nobile phones, PDAs, er
communi cat temguakivi elethe karugrdsinciasseriest aBanterey- boxes, multi- medi a

ki osks, wearable conmputers, FAX and printed hardcopy. The i nformation may
be delivered on denmand or alerted to the user Ul. The alerting may use a
nunber of immhanﬂans including but not limted to email, Internet Push

service servi ces, 30 The .i ndexj | ndex
Gener ot 205 i ndl6 U BALRY IF5EEe A0 5 FBPRIS G BETHHET IV TPRIS S e Ay

i ncl udi ng, ubsrs, BR alshBitigdhdde, vieWlis geldfatedWisk eabhTlibbr, obl Abét-dseX basisildveapd
speech. wo n2/al m 28 PCT/ G Bl111 /USU51 The networ ks over which data is

t ransmi t t edimMeuhentser rasiesisdsfaumption dgpigmatically or manually). This places significant
loads on various components of the information provider 200, which can be reduced

by caching data. The objective is to create pages, which are to be viewed by users,
15 on the cache once only (i.e. request data from its stored location once only), so that
any subsequent request for the page can be delivered from the cache. This shortens
the request-response chain, improves response time, and reduces network load. The
second type of caching arrangement, where the items on the shortlist are cached,
describes an embodiment of the present invention.
20
Several caching arrangements are used:
1. The results of the queries for all users are cached.
It is possible that, where there are a large number of users, some of the
interests will overlap - i.e. User U1 will have some interests that are identical to the
25 interests of user U2 (even though the context attribute tagged to the interest may
vary between users), and it would therefore be inefficient to perform the same query
a number of times.
Consider performing a query — in respect of interests I11...In — for user U1 (assume
that this query has not been performed before).
30 e In accordance with Figure 6, second retrieving means 213 retrieves (step $6.3)
URL and information source names corresponding to information sources that are
relevant to the user’s instantiated context. This is stored in a query cache, which

can be provided by storage on the database DB1.



packet sw tched nobile networks. Exanple of inplicit adaption of profile:
traffic information 5 Assune that the user U1 has explicitly specified an
i nt erest W@ op@tigf sport, transport and cars etc. for contexcg/Gnksend Hone,
and the profiler 201 includes a rule that states "If a user has an interest
in notor vehicles, include an interest in traffic reports”. In accordance
w th the description above, the user's ppgfile ,will be nodified to include -
the interest traffic. Assune further that the information provider 10 200
is arranged tReAViéraeBlling! 86 SRNGhibRAtHITEr.. W hrddaghal, SR'edO0c.8V6RYa §@Y or ThE
context determ ning neans 209 determ nes that the user is on his way to

wor k (inputs ek eAd linkedtid Hy reepectiveddentifieds thathe quesy ceefe.user i s novi ng,

-and that tQe [ ' : A ser t r rth

o hore: F KR Aw ek §irds bl FedtBBL o infBLAZEL | 3nfiBidS BRedrtidf!the
i s on his waycdresponding KEyevoris stre Idomprred evitihgtheehashed 1 Reywedndisevee sdentify
-informat'onfrgé%\the user,'s profile relatin is iﬁsgantiated cont ext,

to h
and passes t hi'26tRE 8/ WG o E?aFMé)eggc%?ﬁfSng FIO@'\?P?I“Q} Ase paresti ch

conpil es aeshgrpl i st of informati on sources relevant to the user's
interests, and sends the shortlist to retrieval engine 701, before the
shortlist Ps Speaishiatiieving aneans 2&3rdasst eatnhang tor perfagmtmaueralr respeot of est
is relevant t; user' rent context, the 20 ranking associated with
the traffic i'ﬁ%eter%gtgtﬁi'é' ﬁ’%gpy to be high, and thus the interest appears
rel ati vel yohiigteregss te..shoatel linked tblaleidentifiad stems it hiaé qubey ¢sde. chooses to
ignore1td1e traffic interest. e Bayes net . 703 npdifies the%%reference_

th .
wei ght associ at ed' R A PFE USSR N Y aReqtRe Wl owa ey wordmfhgharReterise

i s det ermi aadnfeeestgitiin qaReBkePrhexihe kdliviori®@pbiiRed BY &Rl (¥e Qvindletfeink |
be applied and the interest is 25 likely to appear further down the |ist
(the act uaf? pHere iBeCcilisp Miangthsn vsrs. Regpie the Tast chat rBewrgtyal wosds are

nodi fi ed) . giFRgemte i e i j i, £0 end
on the nunfinrrafts 4668 el 2 e erbieemoibR SRefhte, i Wil B ERRed 0
dependent fasmeti ohong uagn$ keylvordsonby welt everlap with ghquer@0n Asgpect sf ahothiee

i nformatd o rovyider 200, in parti.culay th rofile informatjon stored on
dat abg?ed DBT,Qr snéfyﬂleo r Spe?'&lfséd#'bgﬂ?'ﬁana{q‘ ipregf\ﬂﬁmn,g 80°herkt T IdEPHLY BShpERRs
cannot gai Repwoeriss dofrepparfding tonfsiviBéd Ofuerist @hBalincoPhidgt ABendr)| BrcoWikgM
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and to communicate with a nobile user. As wll be understood by those
skill ed i natteatiye warde andhplrasesnveidd dhembd compared, in order to identify serviced

20 keywords that overlap with incoming keywords. If there is overlap between
alternatives, then the interests corresponding to the incoming query are linked to
whichever items correspond to the identified keywords.

Queries could be monitored for their time of request and degree of
commonality across the user community, so that queries in respect of requests that

25 are determined to occur frequently, and within a particular time interval, could be

automatically performed at a predetermined time.

2. The content of the shortlist for each user is cached.
As described above, the items on the shortlist for each user comprise
30 information, such as URL and information source names, corresponding to
information sources that have been identified as relevant to a user's interest (and
instantiated context). In one embodiment of the invention, each shortlist is created

from the contents of the query cache. The items are then preferably post-processed



above may be enbodied in one or nore conputer prograns. These programmes
can be contained on various transm ssion and/or storage nedi uns such as a
fl oppy dive@02/0D7ROM or magnetic tape so that the progranR€¥/GRENOFS1 | oaded
onto one or nore general purpose conputers or could be downl oaded over a
conputer network using a suitable transm ssion nedium 5 Unless the context
clearly requires otherw se, throughout tdw description and the clains, the
words "conprise", "conprising" and the like are to be construed in an

i ncl usi ve Q . | 4454 s OF L Lve nse;, that i ,
in the sengz So Wﬁ%f'%@?ﬁg“ &EﬁtM?\go?&I'%&Ilﬁéga{)j@tﬂw&rhae%m%r?gggm e,ldneiqo&gr i'gél\f'
10 and t heittmkararanited ib@accadahceiwithabeiusdi’s dstagidtbdtontekaprigd tol ®88kg ¥
-but that X ,np i kel ha‘ﬁyp?t rher el enents in addition to Y. WO 02/ A 177
[ R4
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subj ect magh@tisef bibeKeS lsefeBtidn léﬁﬁrbe'Sdi_@ﬁlaf/Q@ t0aRk Usef af afl A GheldlR Woer,
‘wherein the subject matter of interest includes a plurality of sets of

keywor dS, EAE¥NA cisRlay RRSHAIRIS. RBYS Mop demserss theo Aot et itateecanheddnaf
Lhe user apgi@ht BAYAS ORATALH AlseACaliRth RN Brodi BFIRAdaL DG HAY B8-bES
steps of: (i) retrieving information on the basis of the gubj ect matter of
i nt er est abBB71amo 10at themdstipeatessiay elestriidtcahmerdasdiaithagao berpeeivkmed ifo)
or gani si ng tcrhe retri evfelg‘?rinn or.mat,i 0 ordance with a plurality of

f .
criteria, 2°0 SAEGHFL WIS Pﬁe[éﬁ'lﬂgégt%ﬁ%u??fentified state of the user

or the environment, and (iii) storing the organised information. 15 2. A
met hod according to claim1, in which the organising step (ii) conprises
t aggi nd @ he3r dOPiRBge e 6PMRLFIBG infarmatet aarbe shwifst\ie caehesr state was
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of the usetypigftly sreatadiusigryML/HEME (although other formats are possible, see later). In
one embodiment of the invention, the page views comprise sections of the shortlist
stored in the content cache. These page views are retrieved using HTTP, which is a
16 request-response type of protocol - in its simplest configuration a client application,
here the retrieving means 213, sends a request to a server, here the index generator
205, and then the index generator 206 responds to the request by retrieving data
from the content cache and sending it to the second retrieving means 213. In this
configuration, there is a cache as an intermediary, such that the retrieving means 213
20 makes its request to the cache {e.g. a request for a page view showing the shortlist)
instead of to the index generator 205. The cache then makes the request to the
index generator 205 on behalf of the retrieving means 213, The index generator 205
replies to the cache, and then the cache relays this to the retrieving means 213
(which passes the information on to the interfacing means 203). Each page view
25 should obey the HTTP 1.1 caching rules (see “lllustrated guide to HTTP”, Paul
Hethmon, Manning Publications Co. or RFC 2616 Hypertext Transfer Protocol --
HTTP/1.1. R. Fielding, J. Gettys, J. Mogul, H. Frystyk, L. Masinter, P. Leach, T.
Berners-Lee. June 1999. (Format: TXT=422317, PS=5529857, PDF=550558
bytes) (Obsoletes RFC2068) (Updated by RFC2817) {Status: DRAFT STANDARD)); in

30 particular the following must be included in the response header of the page views:

(i) Expiry header, with HTTP date;
(ii) Cache-control: max-age = sec tag, stating lifetime of the content;

(iii) Content-length response header (which also allows persistent connections)



arranging the tagged information in accordance with the rankings associ at ed
therewith. 3. A nmethod according to claim?2, further including the steps of
25 i dent W@obngiidupl i cates in the tagged i nformation, and PEFHBMHSOST
duplicates so that there is only one of each tagged information. 4. A

met hod according to claim3, further including the step of assigning a
predeterm ned ranking to the tagged infojgmation for which there are
duplicates. 30 5. A nmethod according to any one of the preceding clains

i ncluding pr éﬁ@%ﬂaﬁ?erhb@t,rmbm&vwﬂk i2AtRISEBIURLD ifefn teh YRETindbxataBld) Q5 THraal |
said presentation of information including creating a viewabl e page

conpr i si ngaRRenped yithsBipeuser’ sispssipatlPi andehanogs to the seasign B, sagir/aschenges

[ (/SOCS 1 i ' aSu -\ age,, | :

sl coti on B Heor 2ol agiae co MHERnfioH ERDLE R e 3ad520RMol Bherarion

di spl ay capfithd cadhes(vadiert heudegisnprofile. isGnodifinet(bad anciooerdséing dduednyhesneheof
‘the precedin | ai ms,, wherein t identifiable 5 state of the user |[ncludes
a user’ cﬁ‘?&@ﬁtpa@fa afews qre ﬂu'f@{]ﬁﬁtﬁ @8‘&%158 i'NG GPBteéﬁWOBHE’t'&P tgf’ EPEEVEY § 5,
wher ei n t heut 8eBhiel;] Bbbevehatigeser ol fages Veirg6éiH0RS tie USET US, fHel sHsBiont 1t €.
10 8. A nethod according to any one of the preceding clains, wherein the

i dent i fi abfeangesl d WF AE ERSEs8RRER Chanaptidide qachedadriognrad 40 repueshaew

t enper at ur g, 1306 Qhe ihdBk §éndlaibr Z%B,QPGQHHH?FHm RAO ¥bABnt YacRe. SH it s&sion
conputer prograns, conpriSing a set of 15 instructions to cause a conputer,
or a suitellbthameplhiesryse therpdvat draentahehargrehmdthet eges mofiler diindikely thaty thof

the pr ding clalns. .10 nmet hod of identifvying informatiqgn,.the t hod
i ncl ud?‘?PS et & (g?eop} 'ihgfé'issri Hvdﬁjge?? rtgfoeptlg dgta(S‘dr %?Rr[fb}%‘i‘ig ‘{Vﬁlft’ &e%mﬁf'gan of
i nterest tfrom theejueryBach@istructing a query in response to the first
pronpt, using the query to retrieve information of interest to the user,
storing the retrieved information, receiving a second pronpt to retrieve

i nf or mat i 0RgGkichALHLLER ahd® Mbdic&itionsOMPari ng the first and second pronpts
and, in theevent of simflarity; 25 identifying the information stored in
response tGontexst thangespr onpt as bei ng

15 In the above description, the context of the user U1 is determined by

context-determining means 208, and this information is used to arrange the data on

the shortlist. However, it may be that the user U1 wishes to view information relating

to a context other than his present one. For example, if the user U1 is at work, he

may wish to see news relating to his football team, Startreck United. The interest

20 football is likely to be accompanied by the contexts Play, Home or Play, Away.

Assuming the information provider 200 is arranged to retrieve information relating to

the user's instantiated context only, the user U1 has to explicitly change the context

in order to view this information. The form displayed on the browsers {on any of the

terminals T1, T2, T4) thus includes means for entering a request for change of

25 context - either by entering a time, from which a context will be derived, or by

explicitly entering the new context. When this form is posted by interfacing means

203, as described above, the new context information is sent to the first retrieving
means 211, and inputs from the context-determining means 209 are disabled.

Different types of contexts can also be included - e.g. friends/family, and all

30 of these contexts can be categorised by weekday and weekend (as weekend leisure

activities are likely to be different from week day leisure activities).

Categorising types of users:



relevant to the second pronmpt. 1 1 . A nmethod according to claim 10,
wherein a pronpt conprises a request froma user. 30 12. A nethod according
to ei thew@msiof7 clains 10 or 1 1, wherein a pronpt conpr PEESBERIDF0FRd
trigger to retrieve information. WO 02/-41177 32 PCT/GBOL/ OS(I1S1 13. A
met hod according to any one of clains 10 to 12, wherein a pronpt conprises
a change of state of the user. 27
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30 The indexing of data by Index generator 205 includes both local and remote
sources held in formats including, but not limited to, XML, HTML, WML, CHTML,
plain text, RTF and speech.
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WhICh compiles a shortlist of information sources relevant to the user's interests, and
sends the shortlist to retrieval engine 701, before the shortlist is transmitted to the
user’'s terminal T1. As the traffic interest is relevant to the user’s current context, the
20 ranking associated with the traffic interest is likely to be high, and thus the interest
appears relatively high up the shortlist. However, assume that the user chooses to
ignore the traffic interest: the Bayes net 703 modifies the preference weight
associated with traffic, such that the next day (assuming the user is determined to be
in same context) this modified preference weight will be applied and the interest is
25 likely to appear further down the list {the actual position depending on the degree to
which the weight is modified).

The degree to which the preference weight is modified can depend on the
number of days an interest is ignored, so that some sort of time dependent function
is applied to calculate the weight.

30
Aspects of the information provider 200, in particular the profile information

stored on database DB1, may be operated behind a firewall, so that external parties

cannot gain access to profile information. Alternatively the whole system could be
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9. A computer program, or a suite of computer programs, comprising a set of
15 instructions to cause a computer, or a suite of computers, to perform the method

steps according to any of the preceding claims.

10. A method of identifying information, the method including the steps of:

receiving a first prompt to retrieve information of interest to a user,

20 constructing a query in response to the first prompt,
using the query to retrieve information of interest to the user,
storing the retrieved information,
receiving a second prompt to retrieve information of interest to a user,
comparing the first and second prompts and, in the event of similarity;

25 identifying the information stored in response to the first prompt as being

relevant to the second prompt.

11. A method according to claim 10, wherein a prompt comprises a request from a
user.
30
12. A method according to either one of claims 10 or 11, wherein a prompt

comprises a timed trigger to retrieve information.
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