13 MAR 1005 WD 02/41177 1 PCT/ GB01/ 05051 METHOD OF MANAG NG REsqy '
. 166166' The present invention relates to a system and net hod of mg@
resources, particularly for nmanaging |oadings in distributed information
retrieval 5 systens. . Jn the current information rich clinmate, a

consi der abl e anpunt of attention is being paid to devel op i nproved rret hods
of informMIW# W Etrieval. In particular, the field of agk@T/GBeuwénsi ogy i s
heavily involved in devel opi ng agents for searching, sunmarisation,

filtering and presentation of information e.g. Davies, Weks &
1997 (Davies, Weks, Revett {1997) "Informmati on Agents for themmn |||”|||

Software agents and soft conputing, Eds H Nwana, N Aza

Springer-Verlag ). Most, ifM&GHOS OF MANAGRERRESDYROES he agent halff'#g
some know edge of the user. The inclusion of user information is rapidly
becom ng a key area, not only for agent technology, but also for the
Internet in generahe pssesnimsintian extldys tthe areszsmtd Yank5 nstRP®SEd nR@ing

Profiling S r man, lLay &Par t 1997 (Dunn, Gwerzmann,
Layman, Par %\gﬂ% gQ%)WQU&%a% "aﬂ?aglﬂﬁoligﬁ?'f‘% 'Bn isﬁéb%%cb"'“f%@ﬁ?ﬁ@'ts"{ﬂ”eﬁé'te
VWAV cons o t systedsJune 1997}. User information is undoubtedly playing an
ever-increasing rﬁ@ as di |ts| | { braries, electronic comerce, and

personal i sed app a?t?lﬁ'f%‘ HiesRE Rgied M eonsideablrrmaynaiof pentiemis

wor kers i nvbengatdﬂ tb heeveRB! igbrofed :ﬂfe@x"oﬂ?-tdfQHforrr‘ﬁEﬂbr?V@tlnevé)/ﬂ ?gﬁ(ch%r,t e
design a ngm ﬁ_hat can identify information for, ‘and presen ormat i on

to, many FEeABIRNOleY pis ey ty r'f@’oi"fWoF\/éGV@'ﬁPlQ@raﬂen@ forr sepueEng, f or

i nf or mat i on sammalaeateomembadg BAd prALStaNbA Bf IRSmIMIBRES. g Oéa\}féserv?eek@% F@\’}eei{ ests
general | il)o grgégéﬁt ween users. As a result the scal abl of "a systemi's
2

likely t AWesmVeRks dleyptigl 927 pdetaation Agends \f\@l‘tthelVM‘waéam Paftwarer
subscri pti oBgedts @Al 6t SHRPRIRY, EASH. AhfandNRPLGal@, B8 nnggrf\% !T?t' %s]é 0

their custonmers within a reasonable anmount of tife are
their custoffePSt b & <hess relnaan dha.agent bevieg slome iknbwledgti aifntrreetxsere\iraie

systens CONMMdERre ol dsealid nt dat abase and/or, files
servers, which pasg i nf or nftg%lrpgé]mﬁ (I;bﬁy eb%c%%he éléya‘?"%(:or} gacﬁ"ée % fqi #RNT30

the ar Chl t edsqiwnelogy. tHE atsst farethgl lngeyg@telm general, as demonstrated by the recently
15 proposed Open Profiling Standard Dunn, Gwertzman, Layman & Partovi 1997 (Dunn,
Gwerzmann, Layman, Partovi (1997) “Privacy and profiling on the web” Technical

note, WWW consortium 2 June 1897). User information is undoubtedly playing an

ever-increasing role as digital libraries, electronic commerce, and personalised

applications become more widespread.

20 The goal for many workers involved in the design of information retrieval
systems is to design a system that can identify information for, and present
information to, many users. The amount of processing involved in serving a request
for information can be expected to scale with the number of users, as interests
generally vary between users. As a result the scalability of a system is likely to

25 become an increasingly important issue with increasing user subscription. Clearly
systems that are unable to deliver information to their customers within a reasonable
amount of time are likely to lose their customers to systems that can. In general,
information retrieval systems comprise a plurality of components: web, database
and/or files servers, which pass information between each other in accordance with

30 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

NN
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One*way of reducing network traffic and response tines between these
conponents is to enploy various caching techniques. Caching is a spgg @J 5
hi gh- speed ~~~ G00002 2 3 MAR 2005 2 storage nechani sm whereby data hgpp
is repeatedly accessed is stored in a buffer typically in either static or
dynam c nenory {conventionally referred to as nenory and disc caching
respectively) -for quick access. There are many types of caches, notably
"macro" caches to which highly popular information can be distributed and 5
periodi cal |y updated and from whi ch nost 2users woul d obtain information;
Local server caches (for exanple, corporate LAN servers or access provider
servers t h@tora@éiﬁ*b%hémﬁque,fmtafqbyadmessﬁdnsfrbbm§edlyvdcee&setlhestxbeed! & erbudferwhat
data to cache nm irel %/dyoca

The oot SUBRIMEDSTT dsetnat YRR BRER G ARRR Y ATl g memoh?! e

. physi cal |y ghacadedadhing I‘B%pbﬁf\.delﬂl-skor{ Gunek ﬁ@&édsblmeﬂsOar&OﬁEnyOfyﬁd%EOﬁ ohdHayj ng
caches at any nonent in tine); a disk cache l%}elther a rese ea of

or a speci atabhy dMECEK FaghRR YO WKaiFR highly BePEier fHaMmRHan F%béﬁtq sfr'g‘al‘i%jeg
dat a and%ﬁeﬁ&ﬂe% Iy 'EBézIter'Aﬂ-%' Yroh? VAEcIRGRESS BSHrs ORbAdi SbtanOMeskHh&for: asdcal

access whi ch can be viewed as a cache for data that is
initially lseae cbaches {fooerxamplen gotporidte kLA rseptaie ror| geoess éfoé(gi@rs%%\'%'ﬁrst}‘at L2

coete, TR Bl PRI PO Uyt s

faster to an 'reguf ar cache nenory on the sane i |p as
t he m cr oprepeiesy dscal; Fuwehdrowse; s mhve peniconaitaimedhé nfast nedend WVete fitbsehat

systens perform prege ive,cachin fl| e S
are mul ti cé?t"etb(?gPéj %Loafjed IVYhéa | y(?'ecr?gfédscg?%d e%iexg%?ﬁf[)an‘ge OSQW
agent pnogrsafe efthe fpmcszsmblc)m;hésoawmydmdrr%t irotxmeu;yedlhs clacmae(eayist enreée:wed

view ng. This avo t he ro verl oad si.nge the sery p, at
the origi nd@€hI hg& °br? 8§ ?‘ﬂ? r|d| b I‘quggtt e disP 8}§t°ft§w MR, ge'i
nunber of reILRA dE@NEFELBIRBEN thEstPlIRARSSD Bawdaessreep@ataeeh ts@ore@ntbrt f2et
obj ect to sub-centres. It also aids the user in flndln new and |8>ter tlng

i tens si nceaccesre RAMtsalf| yhish qapthervieywed Pst%"eﬁqheﬁ@‘r g%?ﬁ a"f'FI“i"E?'i"ﬁ aggd i

accepts an R¥ 0o l)@?k‘!@éﬁb AemBBIUELD AHERbIY SvMEWViaeRes S
for. nobil eflrérgg}ﬁfl céc'lt:Poﬁs( 0pu l'i shed |ns%o(rarputers ang Grapm/cs 23|1999 pp

841 - 848, weswté bbip foorayhe SNeMACERSPribvt dasiat FoACCARA RN fegules AAM ARG Ler ed
to a user, ca% lﬂ'?en’?(qg%ﬁ'\etqe ste%‘?\Fbe%d%Crﬁnc‘Pgbrécééigf s terminal, available

bandwi dt h, user preferences systemreceives, as i nput

'nf or mat i on ¢ hat Aufthkfnd}e, esﬁéeﬁﬁr%amee@ nﬁ‘f%ﬁ‘rﬁanérf)%h@\% é‘}'sie'ﬁws?'%eﬁéﬂﬁ grad

terminal information and eval uates so-called "adaptation rules
accor dance amtivet hechlnrqoatld fiitesing LV DEURE tWeh Pages 6ed mlé%FatSheTPewgﬂWa’

whi ch essellildon IRl o diCettihedby Uset BEertBAB/ERIS &MY, 1aRiol/? tbvEed

pr esent ed to
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 alds the user in finding new and interesting items since
the user will be notified if their personal filtering agent accepts an item.

25 | Freytag and Neumann, in “Resource adaptive WWW access for mobile
applications”, published in Computers and Graphibs 23 1999 pp 841 — 848, describe
a system whereby information, which is to be delivered to a user, can be adapted in
dependencé on a user's terminal, available bandwidth, and user preferences. The
system receives, as input, information that is to be presented to a user, together with

30 user and terminal information and evaluates so-called “adaptation rules” in
accordance with the input. The rules have actions associated therewith, which
essentially modify the content of the information that is to be presented to a user.

Schmidt et al, in “There is more to context than location”, published in
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Schm dt et al, in "There is nore to context than |ocation”, publliged in
AM D ° St ~Ef 2 3 MAR 2005 3 Comput ers and Graphics Z3 1999 pp 893 ¥AR 2005
state that context includes any data that can be used to filter
information, in order to address the problemof information overload, In
particular, they discuss various ways in which context data can be
retrieved, using proven sensor technology with a viewto extracting data 6
-~ relating to physical conditions wthin nmobile conputing environments.

- Alt hough Freytag and Neumann and Schm dt et al describe the coupling

bet ween context and presentation of information., they dv riot describe how
such information could actually be use8 to filter information. Enbodinents
of the present invention seek to overcome this deficiency. 10 According to
a first aspeopwerstand Grapbios 41892 mwe 333 pr%m,dselteathaetchmdmfncluuet rsngvi ng

1 oL Ol (RO 08 Toe Ol Fbr TRbRAORT i B 33! adPedd HRCH B NG DaSTS

of e state o user mat t er intere
plurality dﬂf%@ﬁﬁomwﬂflkwm dm":lderc mheyedisaofs kerw.(sr\da;vsmwvhﬁgw etnteenditaone

denti fi abl t t th
:nglnu:zlelsat hcg&m:%ge1 rgmg o m;'” Sgrro‘é\a/%%aﬂlom %r&bg@P nvg'f:c)n tYfe b 5 tr%?qentgh‘gatgubj ect

matter of mtagnescu phwswggcwghttorne V\r!tinirrmeknbcbchmﬁmnmam\nmnmamsaccordance with
whi chever state V; ar e of k
P*Q?é’%;t?gd andi Néu%rﬁapﬁ Jnd §§%9{ 19 a?qescnbe ﬁgng “F\’/\hhﬁh a

ranki ng said tagged I hf or mat’1 on art, 1n accor
el at e of -t heetwpen cgaiept aa%cprwoﬁﬂﬁg Utfhefotragfg@d thw dp mat ideacrine Ameorutance

with the rapki-Res.Rsans isalaf, BQ%Q&NJ fner .mnxsefu @bedq]ﬁ&; §¢ [He€ r%gent

information is presented to the user via a termn nvol

creating a WYeWRBISeekhEGRYEEPTR i drjicigncy.east sone of the retri ev‘ed

i nf or matygon; when a viewabl e page is created, a selection of said-stored
information 25 is retrieved in accordance vmth di splay capabilities of the
term nal, Preferdcprdingetmatiifeidesrget pbths Weenipastheigeis streyidecod memdnadidfyi ng

duplicates ae@r.evmganfto%m uhraés%mme,ecmaﬁw AOn@riak ke LS &Othhfbaa&gwere s

only one of each ta ’%ﬁ information,” and assigning a predeterm ned ranking
to the Laggedt?tArdS WatYsSh Tt Subipht SRS HerfeintrrestdOpFdesan eduralith cofasss gried

ranki ng maykflawedd, hcrffkeet @iwbiieRemGNG teast one identifiable state of the user -
15 alldcated thereta, and the method includes the steps of: _
retrieving information on the basis of the subject matter of.interest;
tagging the retrieved Information in accordance with w'hichevar state was allocated
to its corresponding set of keywords;
_ ranking said tagged information, at least in part, in accordance with a stats of the
20 user; and _ .
storing ihe tagged information in accordance with tﬁe rankings associgted therewith,
Conveniently the retrieved information is presented to the user via a terminal.
Thls involves creating a viewabla page comprlsmg at |east some of the ratrieved
information; when a viewable page is created, a selectnon of sald stored information
25 is retrieved in accordance with display capabilities of the terminal,
_ Praferably the msthod further includes the steps of identifyfng duplicates in
- the tagged information, removing duplicates so that there is only one of each tagged
information, and assigning a predetermined ranking to the tagged information for
which there are duplicates. Thae assigned ranking may have the effect of increasing
30 the ranking of that tagged information, as duplicates can indicats that ipformation is
especially ralevant to a user, particularly when the information has been retrievaed in

respect of different subject matter.
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30 the ranking of that tagged information, as duplicates can |ndbc te that
dgnformation is especially relevant to a user, particularly when*t MAR 2005

i nformation has been retrieved in respect of different subject matter.
AMENDED SHEET 2 3 MAR 2005 4 Advantageously the method includes firstly
receiving a pronpt indicative of the subject matter of interest, which
causes the nethod to be perforned. The nethod can el se include receiving a
further pronpt to retrieve information of Interest - to a user, conparing
the pronpt with the further pronpt and, in the event of 6~~ simlarity,
identifying the information stored in response to the pronpt as being
relevant to the further pronpt. This aspect has the effect of reducing the
volune of retrieval traffic, as new 'queries are checked for overlap with

queries that haveAwanEadgusmm isethud Gedlides frirdd)ereBeiving O¥RHpRANAISINGER t he

th th 10 i nf t
mar e, chan ohcecir oRter BERbrest AR {drbeeno o mep b e pemee. (i1 | 0"

"informati omes}wr@e"qlso shclodn eacblving"a fmsmarngbrbﬁﬁpetb tetieieaRformatich dFRck-ald are

defined as | i i nel ud t-rel ated data such as
keywor ds an§ Sr B?V'\én’agcg'ls" g} ﬁ{i’é’? Re Wﬁé tﬁﬁéjﬁn‘é?’epwgl?ﬁe%'@nt'atﬁhﬁeewt pf
subj ect”. ECosimiatity, nmg&snsamma infsimeatian estoved ONPRBpcEe 1BYtHAOERNIRT 58 Bhing

descri pti onefa@nt {o%h re Requiem witten in ~ 1887, the pilece
refl ects. Faurens o\?tlrgl on oiprfng’gt h". In this case, keywords coul d be

extracted from tHEs @wpset han thereffepinef nadeing thedesond b)fe'ea'ihvbmﬁ‘lﬁeshs hewg, for
the subj ect qudfIRIFS ShRREPfor opgl‘?agmnth algerlay%?{t hg(lg%lrclxady Heak LIRS Htpe Sre TOTE

interests stored in respect ormation’sour & At M HH¥E an
entity that 'SCBH?'ﬁPnéeﬁWOrWat Rentles ethgn tasdobsumenpqint i ortriexing  thec Isuthes

repr esenft jnedmatibAmoteiehicREe. t he current status of a user - e.g. - state
(vvork pl ay}, situation (honme, away) and conpany (coll eagues).

"instantiated i nterests" when the status of the user has been identified,
the context 25 qf-, th.b%eshs%ohsthbm%éﬂ%a&@# “Udar roflw:'e"ﬂrl&ﬁlrnaflin %ﬂ@r@&”'ed
to be vvorklpcgm? . q context i's instantiated

Interests ar Msl 9('5‘?@6 HeEst Aragsadendifee defined sadellevesd content and

t hese i nt er ¢ateseAr chrueéeﬁxrbqﬁi:t-tr@ata& dhtauambs %Mrﬂﬁﬁﬁ/%xﬁgamugﬁEET
23 MAR 2005 |

that are representative of a subject. Commonly images and music are accempanied
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).
20 ‘"user profile” includes ane or more interests stored in respect of a user,
"'information source” includes an entity that contains information, e.g. a document.
“context” includes representations that describe the curre.nt.status'of a user ~ 8.0.
state (work, play}, situstion (home, away) and company (colleagues),
“instantiated interests” when the status of the user has been identified, the context
25 of the user is instantiated — e.g. the user is identified to be working 'at home, so 1he
context is instantiated to work, home. Interests are then filtered aceording to the

instanti_ated context and these interssts are referred to as instantiated interes1s.
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4a Further aspects, features and advantages of the present invention wll

.be apparent fromthe follow ng description of preferred enbodi nergs Nﬂ\fR }095

invention, which refers to the acconpanying draw ngs, in which Figure 1.
is a schematic diagramillustrating the physical, or transport, |ayer of a
5 communi cations system according to the invention; Figure 2 is a schematic
bl ock di agram showi ng conponents of an information provider according to
the present invention; Figure 3 is a schematic bl ock diagram show ng neans
for generating actions by a profiler forsang part of the apparatus of the
information provider showm in Figure 2;, 2 3 MAR 2005 WO 02/41177 5

PCT/ GB01/ 05051 Fi qurtted abpects, SRARITY iafid bAdvaKtadbaWiaReS PRURINGELESN i be
inputs to a_cont egt de%errT}nl.ng ans, form n? part of the apparatus of the
i nf or mat i on 2BPEENHPTS ABRICHGyvin icgg?ré’t@{‘ o BigFures pmbedimentsnat tlae finvamtion,
di agr am showHigh &H@-I@&oitﬁ&@édb&(bahﬁng%é%iﬂ@mmg,h%h 5 user's context according
to the present invention; Figure 5b is a schematic bl ock di agram show ng

further external iFiIgR 3 ¢ 8 sehrmaticodipgram itkstrating thenphysisah or stacswort, Hayerguae

4 FIiur &5 6 oA RERBAEL) el 2 AIA063M RGN steps carried out by second

retrieving nmeans formng part e apparatus’of. the information provider
shown in 10 . Fi §iauee 2;is Rj gphematic bpch dagnemeshowing omkpdahieats 6iars vérRagtidnhe

second retr ipﬁw:jﬁ a@@@rﬁﬁig% thd gﬁﬁ%@fig‘%@g&i“on provi der of | Figure 2

co-operating w a nonitorin ns mponent ; :
Figure 3 is.a _schematic block diagram showing mearis for generating actions by

a profiler forming part of the apparatus of the information provider shown in'Figure 2;
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and-Figure 8 is a schematic diagram showi ng a Bayes net formng part of the
.1 5 nonitoring neans conponent. Overview Referring to Figure 1, &8 MARe 2005
physi cal |evel the conmunications environnment of a user Ul includes a
cellular telephone Tl,and a personal digital assistant T2 carried by 20

t he user;_and a orrput er workstation T3 including a nodem The workstation
T3 is ?’?"124%7 I'y to be | ocated sone distance away from PEEGBAENISOY 1. The
wor kstation T3 in this case conprises a |ocal area network (LAN) server,
connected to further termnals (only one shown T4) at different distances
fromthe user. |In conmmunication with thesvarious termnals are a nunber of
di fferent communications 25 channels form ng parts of different notional
net wor ks (al t hougWd4Gne 9@ sghematiy theck @Imn$f50\ﬂonmed)ernalhepu\ertbsd abrtext T3
is also con S&LV wn_on the sa

.as the ter maﬁgfrﬁqugorlntggﬁs?&ﬁg‘grpe{ ogfcrj%te @% araHBBﬁ ap %Hﬁt gumation Vé’l‘"geg%ﬁf’,wrbﬁz
coul d be | oEigteed2;on LANs t hat are connected to LAN N3 via one or nore

swi t ches and/ or r 30 A i C s i t ched hone net wor k
(PSTN) Nl is int erggﬁn%ésg 5% ])IOW dhﬁgéadﬁgg%‘ﬁmg Sc@émmag i Gt HRPRg B

(f SDN) N& viisers W@wcmlr(getoghe ardsemhvmlonj nt ernati onal swi tching
centre), andlscn C ne L1 to.termnal T3, and hence to
| ocal area networ R@é %’eénqtﬁﬁtgl\l%%’?qﬁ@mns@f’%’?% l(rﬁlwtqrea'gnp%s tsiie 2
3 MAR 2005 conté@ d&érﬂ:ﬁigﬁ@ﬁn@@ﬂ:hﬂ%hgﬁm gonpatible digital cellular
network) N is cognect d via a gateway & to the PSTN N1 and | SDN N2.
Abase station Bl DP'¥h8 BIARF 'icdfé‘é"’ &iq9rap shewing Rtepgecasiad Py ke secasid
the bui | di ngsthbvity Meahi brmtiRg parest Wh ippalREabLEhe ﬁmn?at#aﬁ%o%g#%@vﬁ%
provi des OC? gell Wi thin the sane general area. Thus, the retwor N1- N4 a
capabl e \?Pﬁl%'rl ng data 5 at different rates to the various term nal
T1-T3: |ow speed Hglua ¥isa ts&%nl?dfei‘él‘ﬂ:i w%eﬁ 1,
and yet higher spe'gd data_via the I%?)(Ndll\ghlg%B @5%%5 Yétﬁ?\}lﬁmsg%ﬂ%#:s
hel d for exHfpinEPrERticrpiryider 0§ figuey 2 carapertisg rw%m Wnlnonn@ugaaoapomhewent
networks Nlgfh4. Only four servers are shown, however other 10 distributions
are envi saged. The user Ul wi shes to receive pertinent information from
any or all the infigritaBiisrm sebernets Hiagrame skywingm Bayes net forming part of the

15 monitoring means component.

re

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 a2 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 digital 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 -



Overview of an Information retrieval systemthat utilises an enbodlns { of
.the invention 15 The context of a user Ul at a nonent in tine |argel MAR 2005
determ nes the type and content of information that is of interest to the
user U1l at that nonent intine, e.g. if a user Ul is_at work then the

user Ul igwﬁikelé to want to know about work ’ related i nterests. {f

i nformati g4y %egorised and presented accordi ng to the REFEEBHENOIEONt ext ,

it achieves three things: firstly the volune of information presented to

the 20 user Ul is reduced, secondly the 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

hi s present eBwReERe digital paluianapraskleN4 dopemnsctadtvia o detdway GRrbaha®sTNNGs a

functi on of aq Y162 CROLEKSeldh BF S8t AR AHARyestMod BLIRAE LR LRLOLIRL] O

that is not relevant to the user. 25 Referrin MRV
retrieval syRkg éwicttmmwwr*m\kwb!ch%e userdhl iscobased mm!ta baset $tatxpm e2enbvitlew enti on

or i nal 7oL 8¢ Rind Gorel RO TS 1B B IS RGP Rrr b Qb Boskia o1

201 for denet aliffergniargseots ltee veniqusi Brmgal Ml dredow m‘eea disgrvia ithd eLf/acNag
203 205 f d

o or mat 1 on et 8t B DR B PN By er MRS 58 St i abe Rt

207 for ret INSew ng information in accordance with the context of a user.

The conponents of Irgfhr(_a Inf or mat i OH’@’R c%w der 200 are described in greater
detail below, but TR OVERyPRYFeS {) 8F iSFRTPIS N rEE'Y dS 1118t e pERs distributed

i nformation trhnbogmd"tethe'z ndtvidis 20084, VK1 2folid 7skresl / B0 IMAD LndwheR! othih @
|nterfaqdd1 m%a%s,E 20 33, and a%ene;@tes a ﬁ)ersonal Iprofl le, which is stored in
profile database1981,2% 8PV £ Useh T Wishe 1t recaiyenppitisient nforanasipp fiome
are acconpanngarhay tlad Inforbiatien soRces intRgeystv@y, work/play, which generally

describe a context of the user. The Index generator 205, as nentioned
above, indexes 5 information sources stored on servers |S1-1S4. The

retrieval empiergew0d GRAMMIbERSi0R Rtk 4 §t€ﬁ'1mtﬁ‘dtn9tllf§§§ Dbodithéitt of the
retrieving neans 211 and second retrieving neans - g
means 209 r d&NYER i nfornation from external sources relating to the user

UL - . grsthe | ocatiombrbéxeldly Usenu1 b boRnofn AR 12700, R8FRlnaIRRE (pRUL S

froma diary, from10 which the context o e user ermne
first retri @PAFPPEERS iDfprmatian thet imefeidteress toethe iusereUl rit ahattnioorent rromnbhe

per sonal pr gl enaa Aol heRAL User URALyaYSh WL RIS LS, cant ext

determ ni ng neans 209 has determ ned the context Of the usSer
retrieving rears ipteregtan!figformation ismagegnsised pt aptwa@gtad)actdwdhnganttaa(mSerTshe

second ret rignidig, ﬁ%’ﬂ%v@%rb‘é%ﬁin&?eﬁﬁﬁ RX Uofufleb S5+ {o%%[rgsén%tél 5 ed

20 wuser U1 is reduced, secondly the 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



15 by the first retrieving neans 211 to query the index generator 205 and
.retrieve informati on sources corresponding to those queries. The @W‘Rnfﬂgéjf
processing involved in serving a request for information can be expected to
scale with the nunber of users. This is because interests, and the context
i.n which | f are tagged as relevant to a user, generally vary between
20 users,hggﬁfﬁg%?t diffigglt to generate a generic qgeryPFﬁﬁ%Oﬁﬁwgb be
used in respect of nmultiple users. Furthernore, a system such as the
i nformation provider 200 descri bed above invol ves comunicati on between
several conponents, each of which may be7l ocated on separate networks. As a
result, each of sses . %Fcribed above generates network traffic,

r

.t he proce
whi ch, for ity pleegaepe feeang @58 9eN¢TAIT A BE'EpD AlRrafilRs wivatf sraversddn

| evel s and prbfilemaeloaseispB1 difss ahibShag! i irﬁ%ﬁe%'ﬂéi@drha(ris‘?ﬁgmt%”ﬁ%ﬁe rel Ne
present -invention are concerned with managi ng systemresources in order to

reduce net ASFRMPBAIEY hd 2EHRFeENe-Pe EPBREW Y e k/nlay. paihich cadnarally efesodbarent s

cache dat a @ntétl UNCieons& HRLlindeX GERShR aPs CARL By di; ar e
‘concerned with anal ysing and cachi ng%t he résul ts 30%%'85%&%3’8{15@? egsed

pr e- enpt ?vé“fé’&@ﬁﬁ?@ SAWEes Sloredt PhgeygstieindS4uch as those described above.
Thus i nformation taatethas RegHel g@ﬁtdotﬂp‘?igef%éa ?E'x@-ge{q(?llsn?n:{ngtr%%%st g%u%restt can

be organised into a list in accordance wt e user ia
context, preEEYHEd™Pars diiplandaacesndhradrievien meanh@d 3. Swnbexaatdritnihg means

particul ar I2/0g;alqé@weggﬁp&ﬁ\aﬁg%ﬁ[%@?xgqug s\é\g\rlal%(zg/rrée}#iﬁéYt&P /68031#85_051 8, when

presenting information on no evi ces, geer dP IR
only al | oviscationubt ¢hte ofer rihertime obniay oatxe odi spl mped idpatd R MiSediagl, fedl one

time, a t r s 4.0 be presented with jnfaormation that is_nost

perti neﬂt6 t‘gﬁﬁf’#\ﬁglcﬁ enb%:d?]r?eur?tegl'@f 'St egeri"meeﬂtT%g’%é&ﬁ?ﬂﬂgaﬁ”e%%géﬂs’sof

i nf or mat i orereange@xpriatiayd ihfoometon fienc dehpersondlhabfilehgerderatsll byuRRehrofiler g
an

conprises i r [ I e st .rel evan to the user's state,
the |ast su s@ts%t}ﬁ% tg(n)grr%)ﬁh:/égéejon?erﬁ?@regﬁ?”fnéw t%ars ?le'@éﬁeterm%ﬁ‘ﬁtcoﬁ%ﬁ’@he
user's statdd. tHeunsdrerthadirsmteigedng medande2 Bl lcameretiyveCRestad leRddg RStdtl of
t he resul tsco%t[e +USEL baoigd pre-e ti ve;gfi I ter-%g are anal ysed "once_only",
rather than O0n g ' ﬁ%?ec reNEY 08 MeAngiad 3 Ysgs ARIFeneKt-rehated dnderests retrieved
resul t s 150rue tionlfyst edttiowsg dgzins C21 30 tReRe thedl @ittex! §&tbratdP SHIsP g frg{riteﬁe

speci al trea{ ment,, and ensures that the user is not presented wt e
same i nf or MBI GAMP ISR CeTRRTEHPNHRP 1ie thRSeIe @ @8Scanpl e i | | ustrates the

functionality of TtHaearhofinr 6fegro88ksgOKIl88d inlSereS a Pé:ﬁ.nlégpf&p/ﬁt?ntngﬁ Hsgh has
a user profle Lncl paing,Lhe, ol o ng sets of iiiterests. TNObITE Thiernet
(Wor k) . users. This is because interests, and the
context in which interests are tagged as relevant to a user, generally vary between
20 users, making it difficult to generate a generic query that could be used in respect of
muitiple 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 pro.cesses.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



WAP: (Work, Play) Venture Capitalist f Whrk) 20 Motorised transport {V‘brk
.Home} Television listings (Home, Play) Birdwatching (Play) Eating

(expensive food} {Play} Football - Startreck United (Play) 25 Tattl ngs% g%e
Wiite Horse (Play, Hone) At 08:00, while en route for work, the user Ul
recei ves %% _?71 ert informng himof local traffic delays around

Mart | esham .‘user ignores the report, continues to WBER/GBI0OYEt s st uck
inatraffic jam Bored, the user Ul decides to | ook 30 at the news

avai l able fromthe information provider 200 on his WAP phone. The user
scrolls through the shortlist delivered B second retrieving neans 213 and
mar ks those interests that he wants to read |ater. By default the user Ul
was shown wWIPRM PPesgniipR inigrsatyn op/makib7devines/ @BLd ®5f£)5i]zegofrmleadlegﬂby only
interests, Ay t &% iy 0 termnedtheu
context to beqﬁuof%Usgamgv'gﬁgﬁiaﬁéwetga%gd %ﬁg\{}% tt% %EI S aP?éloé‘FetB“? rﬁ”é’r%‘?

The user UlY§paswantisetq |h¢gpsﬁt§lqemdl thmrtfdbrrraatmenthmescmpst pleftlent @6 KIAY. 0.
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the shortl |ntst theaﬁggﬁg%%e%% f Iasébsfl%sftov‘(ﬂ” COMPrise t'?‘p Oreaien ghettis lepsts
09: 00 neetlwgsvalratoeﬂweluset Iaestaiay, while at his desk and a |little bored, the
user Ul starts r{he lé % about hjs ?venl ng activities. The user Ul
changes the context, 't §VATH DGHds e [ tREQtess g dlopd, pY el ohtthel regulth of
short!i st ojselrttmssdlmeiemhtivg flveringr @I ataneed f enckhatyev e

hi s foot‘llaall e,zqrg and ggtl ce of Itghe next Bird wat chﬁ ;gé%%ﬁt\?gﬂt%r? b%l t he
weekend, °t HEYFs PS5 10 GREIFPR. RESRFEME the afHitheonae Prly " Rliawisrayptieatss te be 15

t he pr of il eitlentX®:H, Wsnbﬂcﬂoudﬁéblalrkrédiﬁ\%ﬁ?%tnd'éﬂ\sh%a@hbpﬂ% Qgerh?%}é‘eﬂesg F
machi nes and e user's notori sed transport I nt er est e protiler

201 has |ncYVUBéEle éﬁmFr\TfQF'Bg?m Wceocati ons of petrol stations. Both of

these inplied |nterests are appended with all contexts (so in this

enbodi nent Honme, Play, Away). The context determ ning neans 209

det er m nes rPf’af°“‘r’}°1’é"9:kﬁ’l‘?f"éi’)?t SxGMAI§ Husisaes the nationralidy Pf dye ingarchatibepex)idem
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-



20 the user's determ ned | ocation by tracking device 405, the second
.retrieving means 213 retrieves information detailing the | ocat i 0A-30oHAR 2005
expensi ve restaurants, NatWst cash points and petrol stations around
Norwi ch. Profiler 201 25 The information provider 200 has a predeterm ned,
finite nunber of interests fromwhich interésts associated with a user U1l
can be selYONH17These interests fall within the fol |l ow RET/GBIIE0RAUSE | Ve
|ist of categories: GCeneral interests: e.g. current affairs, finance,
honme, business, |eisure, hobbies, clubs etc.; 30 Places: e.g. hone town,
hol i day destination, business trip, famlgy honmes etc. There is a "nmaster
copy" of general interests, which are interconnected via connectors as an
acyclic grdplatedringeneatst becasispyrontexsteteznhinimg enedng abasadt ddibenihéd Eeuser's

profile dat . h he,interests (pof typ neral or | ocation}
has one or C%g‘qg?&nh@ezwgﬁg\ﬁﬁ%%% F'EEFrgjr?’%‘#sd?Og '%é'ieqi‘%%dﬁ?eéesﬁ?'edefi ned
keywor ds that areTressowi @t édsvi trieeting sichénes twithaa dehhes & kRYVRIdSs 08Fc0.al SO
stored within theLp{ file dﬁt bas& DB1, Iin{}gd to their respective
interest. (‘Fheeuieéyv\oga%S%trae @Ee’ﬁe St cetA R PA NG At notelAtinedR thelaeyeastret o
the user§ ampileBarinteeest] so o shaebaidciddat @itbrm&ERMrel g M8S vaASrAcdpitbieie
identifier 8'@’ ar‘l)g F\hﬁ cgnnecto s in 5 the acyclic graph link interests

t oget her (<5 TRAPP NENT HET GLTTBRRIEY X E§%aoiPtian bR news #tieledstating tate Yenswe

partly depengeafistaappebiscdh tHehiorist, @hashe vakeut ke b 344\:0% e bﬂFch ;Er%r Huch
that, for j'l)}%ﬁ?g"i% interest 11 inherits a predeterm ned nunmber 0 eywor ds

fromits p Be€HMd interests). The profiler 201 is arranged to

recei ve interest |ispéomnetd 85, f waMm Lhaid Lk and alﬂttteob&%ﬁ,ertﬁé eﬂ[s%r Rf1OLia}E
that conprises the user's interests and keywords relating to ose

i nteresfS. KK GPPYeMiDEYeRan agtybissnplnecbsdry Ul defrnigey thet eomtsks to nthe
accordance phy /oL dhtdiRd dndl &s- &1 §i i £y [ O rofil e: ser
can explicit I\{/ i nput words gnd/ orprp rasde:s\;v{tﬁgtg gﬂgée}ﬂis{ep&eg{een Sat'f‘c\:/I ‘%Bﬁi A{g t he
user's i nt (e8I MehEreiigbAVetivg. prayfd peoutdte faetbelptasn,t and hotlcd ot ereesda

Wi thin the gRSLBEHYP Yot Statiofmt ch the input. This involves searching

t hr ough t he acycl?c gr%ph %I%r?:aa mat ch between the input and the interests,
possi bl y usi ng WARD\WETWVeekenexihealser Bfi edsitscdorsyett. fimymahe skai' ¢ Bankiiddaangden

e T PSSR, B O P e ™
i nterests rfegroahkwser’s motorised transport interest, the profiler 201 has included an interest
in locations of petrol stations. Both of thése implied interests are appended with all
contexts (so in this embodiment Work, Home, Play, Away). The context determining
means 209 determines that the context of the user is Away and Play, and, based on
20 the user’'s determined location by t_racking device 405, the second retrieving means
213 r'etrieves information detailing the location of expensive restaurants, NatWest

cash points and petrol stations around Norwich.

Profiler 201

25 The information provider 200 has a prede‘termin_ed, 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 can additionally co-operate with a parser (not gpow in
.order to translate the entered keywords and/or phrases into one 005
predeterm ned interests; nmany known systens coul d be adapted to parse |nput
and translate the parsed input into a format understood by the profiler

201. 25 Irk,gq%i/rd”g)n users can access their profile at all times. Thus a
user is able toviewtheir profile, view their instanti at RCTEGBLIOLASI make -
changes directly to their profile, and indeed to the infornmation sources
used to retrieve information in respect of the interests in the profile. 30
Inplicit nodification of profile: The prdfiler 201 can include one or nore
rules that inter-relate interests, such that if interest Ais linked with
interest B 99 Bf%&*seé'r“e%kivwa@s itheteare essomiatedhavith He iptevést] and ?}Ga'lseWel/Words

aut omat i cal brg 4186 |st6Rd! WitBede 3
MAR 2005 WD /41177~~ PCT/”GBof/B 8%'85J1£§°fg§§%8ﬁaseggoér? el rFﬁ%"t"?’ 3 ”%8{‘?% feved

by the prof HNerkeyyords Grs peasklor ifdevsl ahiformasieneeleabnt ®otheass:, akhskabdder
can be partrnCMbaerwtaua@rew ERG irREaY MlsDuRBLY i EiRl AbEand il FRLE S

fo
users - e g if one of the information sources Hreu%i’e@ecm in
i nf or mat i%onthe %‘F%&“Fn%fa% "lﬁank?fesﬁﬁéogemfﬁenr(ﬁatthehtrpar naluedn BGQe{ﬁﬁSrdshﬁar an

otential t 7 f |on 0 a.user. Howeve
grder to deﬁtgg%ﬂ ‘tgsgr?lzb[r@éema ard dae?voﬁcr!réaqlﬁr f‘%r FBpIEStnere: B“'feﬁ’e{%sﬁff't

t he i nf or matiteAstpsEoh ddet. 200 exetse,t mtémﬂ\Nthnlmé‘ntbaaﬂbreaé’cernMﬁ@d Hdgasoran

account wit ., 0l 8ar puld explicitly enter this information,
but it would b r?@ %/rnr])?tgepcag%n\?eﬂgen ‘[néerf’ﬁépuser Ul if this information

coul d be retri eve'ﬁhvvptdfdezrtZOﬂarslan@ng@j taneotive intBe st HbrmbdkidH ffrﬁﬁtthé/usgoqbntdh' S

end the 0 n,be further arranged to co-operate with
br owser s%?n%{ 83‘?\%\% 2 &rgﬁ% fhag CORE IR gb?cHsetresr Pﬁ’“?lréf“sﬁ“é3 keywedls relaginpytot he

user UL. Intlmetmmmﬂs The prgfii@f 20 e ea @ o Gaiphiitld Queh e d
website tra%gbq %ﬂ“eg hard di sk dr| veoof ltll ge terﬁr Rt}?és%tw ?ccc;r@gnlgf
er

Assuming the u s "on-line", the URL of the wuser's bank could be
accessi bl e Explrtcrtendmmatﬁadeﬂommfet ware and fromthis the 15 profiler 201
can retrieve the rreof t he ba and add this to the user profile in the
profile database DEISCT APPePRITTY &Rt werds radsr gthrases et ahmsepaessosgive oof

bi I i ng 16 nfrerwetisdntdrests eapeelipdH tHeMirbMeP8d | LtSal used
by the user, the thr oFr | er 201 can bgjrar?ange topr&é?ﬁ@g?qwepel%ts ftarnln&efrom

the billing™8yef GAPY &Nak MALFD the s This r“ﬁfob@rst%?arffhlm tHibugh treer oy cliy stapn
coul d be | onpaterhatth paEveRh thh 0

override any int erests that h?vdgggﬁﬁﬁw&re?% pos Yéj Bgy\xﬁﬁ?g%ﬂlgﬁﬂ'g?' 201
i s arranged S YRR SESIEBN 8 BIMItay e Qfea@@cﬂhersﬁamhesftthelmotrller 201 axahoeli loests,

t wo categorarew@resmnéterfrat@reetﬁ!@ k P, L RRTPY gLl igtd on
aIthoug ot her. cont ext cat egf)arul es are p@sé?@tﬂ%gfﬁ ﬂhrouqh Pl yssts

f or ns, es% Seﬁ“otn‘f‘B%E?StEa‘E%'@'é‘r\i es have two types: state context has vvork

and pI ay, and si tpRd ippéFile 00t eegg DS Y, For each cat
context, some interests may be gge%gm\?mctg%eﬁ%qﬁ Wit & PEFSeL dite ) '8 g,

user Ul may°H&r i eiraryialg ithe CW&@eIKSVWWdﬁ ‘abdﬁorapdraE’éaymmlrmxse@r méve

cont ext typgreaaf ,hﬁf,erani;,gergg £X0hy y and each i nterest
can be tagggrél3 with a default con&% EH%M{ Sggt&ngp“&d b ddapted to parse input and

translate the parsed input into a format understood by the profiler 201,
25 In addition, users can access their profile at all times. Thus a user is able to
view their profile, view their instantiated context, make changes 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



30 Storage of profile Wien an interest is selected for a user Ul,_the
.profiler 201 enters an identifier corresponding to the |ID of t hek 3 MAR 2005
isnterest, together with the position of that interest in the tree
hierarchy, into a database table for the user -UL. The processes 2 3 MAR
2005 WO 0%/04(}2],711743CT/ GB01/ 05051 12 -involved in storing data in, performng
queries on and ' cei vi ng data from databases are known PETIGRI$ES0M t h
ordinary skill in the art of database adm nistration. For place nanes
interests, e.g. place nanmes in the UK there is a "master copy" of place
nanmes, each of which is acconpani ed by ddunty information, and an interest
in 5 respe allme iis dynam cally created using

t .of [, 2
country/ co&ﬁt%ﬁﬁ‘?&gé&%&?% VB Iever g thaeraftigt 24! trepyothenuseresbg/ac axternal
addi ti onal IspuhrRsSTHE REtenchh b@tdaﬂi&%rgsus%ﬂﬁ Ro@SroSid eséljrgié:r'é-erﬁﬁpe?isin%og%%{i&? n.

Setting the stock value attribute indicates that t rested
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a conpany) reidfing $6t84nRY, tHE it RN AL L] e indi cates 1 hat e user Ul
is interested ?gn I ocgt_i on 1 nfor n%’& %ﬁglidé}l gppngést %eaﬁofeﬁ}t'@ré%tdte hgergpank-
i nt er est® nE§iakd BETRSToR GotahHsers froovevpi, riy cader weddliven bahkrélbistieinfSrmatioms

Bognor Regitgat 568kl i I ks 1. or . Regis. Qher
attributes ti ar\ltcllsﬁgllg ﬁﬁg&pﬁf ;g%@aﬁ?&g%&ﬁ%ﬁlper?gﬁ%rgﬁ’ NGRTS ﬁcg nows Wiyph pgnk

vei ght i ngs the iyses Uldhags anvegagnst ofith. nEleanmtionserdlli vauly &pacag! shtel ayout ,

uality of ; W i and booknmarks. There are default
get ti nés f (l)r?églgc l%;mﬁt ngozlﬁjpggﬁq es® B?RVQPWQ{ G8éPe yser Ydnit thisngtermaljorns

these setticagll e aetriavest attiony haeiapsto iR0@v4 dies asébed BirdaMt ToThEs Br®khd er
201 canq@&l o 1 tions out to the user UL - e.g. to 20 suggest

i nter es%(’;1 ?Jgo?lggﬁgéec(rmieb?\e @%@SF GHARGEA o FP-BPeats: Withi el breivaers (meieshown),
predet er m med lookted omebeldaeintipdli T t TR ok Lddagny Rheryst i 9N, hpQg,qgg‘%r kRe t he
i nt erest %Cér{ﬁﬂ # go rcaﬁlla, i nflor tion fromthe systemadm nistrator, and
feedback fFORIEHhED [ISEH!Y 91V NS4S gpter & voePsitagAckings optibe theed disk deiwpohse
to the queshéaaspinafsl TS, i BS AfRimifg kies usdt @ﬁ%hﬁ@”@ﬁ-li\“ﬁe?,hthter‘l?ﬁi SPRELISE.

25 Referrin et,o Fi gure the profiler 201 therefore additionally conprises
profile moartt "

O?LOL'IJ%;ber BEETEYPKgIa Mo rrniasaed refivaarearandt fromf thimpoe s

302 (e. 45 qubfilai 20f caneéttiabotal hame bi HetdrRIand BAMYSS tb%émg%{eﬁoiﬁ@tiﬁﬁﬁét S
etc., or feed acg fhomt e u%ﬁrﬁ U 1) and creating actions 5 based on
these i nput’$'8B20FREG Wil s AfaSPaH¥elY adt Ghpamioiter bgOd omdi t Beness stecHillisg t i ne
to push I nfigforakiicmint Bshb@ &FS@iird $drQikd ! i type of
interests etc, Trl1e ;or ofsi |l e rmdi[rf iLH.é}nygo{QﬁgésXgég/gregz&%g%augﬁféﬁgigeeﬁjrgﬁarh)e{@e | i st
of functi oméofilghd0bhgaBPectranged natrequesbbankdetaiip fronB@R: hilithg Heteras@atity ng

condi ti 0ns to3Ré GRIdSHARE TRE thiR® pbISId1ARASLR Y BRLEJ N A% L PR320 0k

functiog{s stored in the list include "user interaction functions", 1ch
i ncl ude<? he N4 :

The user U1 can override any interests that have been inferred implicitly.

The profiler 201 is arranged to tag a context type to each interest. In this
embodiment, two categories of context are described, namely state and situation,
although many other context categories are possible. In their simplest forms, thesé

25 context categories have two types: state context has work and play, and situation
context has home and away. For each category of context, some interests may be
tagged with both types of contexts - e.g. user U1 may be interested in computers
for Work and Play purposes. The context typé 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



2 3 MAR 2005 WD 02/41177~ PCT/ GB01/ 05051 13 functionality to a;t%vate
.suggestions and questi ons to pronpt the user UL wwth (qualifie WAR 2005
question type), and "system functions” in respect of interests, which
include the functionality to add new interests, delete referred interests,
nodi fy rgfda&“q& interests etc. The "user interaction functions" include
pushing infornmati'on to 5 the user via interfacing neans 2@ST/GBAtI0OWaN be
tagged with question type, including "on trial"., and "revert to original
settings" etc., and delivered to the user in accordance with the priority
of the request The "systemfuncti ons" ihélude effecting a change to a
stored usern It[/)cﬁ & \%Ias further functionality of the profiler 201 is
i | lustrated Y the ?8( 'd Wg‘”eﬁar nng fyergs omhers &raeiving datagaers edatebagelse

profile nodiréikaowdOth mes@witsdHihagf skilt M ﬂh@té?tr@ftdié‘cgbééel éo%h@ﬂaﬁén 'F%?a%g
bet ween users.. The profile nodifier 301 creates a suggestion actl

t he suggest'?a&hesbgltﬁ@stshaﬁg nBReS megtessin the YKodherebis adteasterncopyectiplres
profile, anthmdieCstaneot hmudhntses&ﬁmﬂ;éné% E?V%dufr‘.ft@ Fmaﬁ(ﬁrﬁf ér!aea”“d{efrés M 301

assi gns condition of low priority e suggestion e su ﬁeg

action 305 "FEPeLS of ReRlaptiISABE 8 @Yf‘ﬁfé'qaé‘emetat@ USlfrgppcatrMcoanwmtaamteeﬁmﬂ
will al so beorhaggethaértddpyon trial™, such that the nmessage pushed to the
user Ul reads: "W think that you maybe interested in adding a new interest
| 1 to your profi llateresthican widfitihnslly bheteed aGth oftribetesrstichgssdtosk esiuk iaka

Story 1, Stlgéé’t%n %te%ryggth\ébycl)?k ¥9Me|z§th‘%ute Etggclgtes ‘il"ag t%%bl?? tré fites Please

answer Yes, No, rof i3 feresteg|iag
oper abl e tcﬁtﬁ%@ﬁkwésrleypwe@ffa @ﬁﬂtdutarus’eresltme d.finterdt? M8ebeSEl RApaNYNE

t 1b' | " t th fil difi
301, “whi'ch SHERY PP S8R ¥ERs AR IR B OREE O es dbukerie imipcien oo

a tinmer condfOtfmehom ﬂe|ﬁ'el$§pe@lan0lﬁtmt€(elgl Ortetest PiyPé bhAks, S hati SBEcif hack.

Once the 30 t feedb
action 305 POFToAERE: G B Phonct ARt Tan té‘éq'gﬁgg%rs%t‘}%zb:%gggﬁggﬁ%m

t he profil Reuiali fQtber :ﬁtbftmufﬁaemnmsisa@aaerums hetatp, Fdevdheer \,\,re&ﬁ%gs gﬁg,,tt?,\liv:ek

RF suggest t|on of intere 7 to your profile.

to keep thle\ge%ﬁﬁn é3§ 7% SELS Af AP oié%#c’ﬂf‘atl\%yé’@“(?rf’ %Dn%lﬁrs‘ﬂ)é‘?UtNGU?lGM ofii | |
revert B&cknicomgton suurgispandseddkrigry.” THdIE dreeddyag S
recei ved by rofl I ﬁq%&gl fier H301 which identifi esllst{\eg%@st 26 Eg’?ﬁgﬁ%‘%k

If the feedB lﬁ%‘t‘?sn & WakMng2R %fr?é‘ﬁ@@"t/oOtW@Smettmgpr\oa urtterfaqnsymwm
action 305 263 greefitddeskibased on the system functions and the profile is
nodi fied as described above.

The profiler 201 can also “push” questions out to the user U1 - e.g. to

20 suggest interests to the user in accordance with predetermined rules. The

predetermined rules include implicit profiling information, changes in the interest

acyclic graph, information from the system administrator, and feedback from the user

U1. The profiler 201 monitors the user’s response to the questions, and modifies the
rules in accordance with the response. |

25 Referring to Figure 3, the profiler 201 therefore additionally comprises profile

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
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.admnistrator inputs - e.g, the user Ul should be questioned in respect

the nmake of car that the user Ul drives. The profile nodifier 301 further
includes neans for storing feedback (not shown} fromthe user Ul, in .
particul ag,d’@ IQ{Aining lists of interests in which the user 5 Ul is not
interested (on a list of deleted interests}. Thus whenevePCEEBORPIE! 302 is
received in respect of a newinterest, profile nodifier 301 conpares the
new interest with the list of deleted |nterests (and does not create an
action in respect of deleted interests). 1¥n addition to strict conparison
between in ts 2. and deIeted interests, the profile nodifier 301
can accessquﬁzgc%éi‘!(ﬂggn iﬁgﬁﬁﬁﬁ“ 9g5StaNSand r QUESHORY) tPeBiERt te e Ut witbst s

on the del émwuﬂledslw queﬁnﬁ\r tyidg), el rmg@ﬁtfgnyﬁc;nrguter dcdent;
‘WORDNET as ”pce g% JgJ al.ent. to deleted interests. nrte%r fcac?n'l“fe}e%gs WB'@E
S

“Inmterfaci ng HER NEHRARRILY ot B CMmimteEests. oﬁeleﬁ‘e |f¢ff3t§¢¢raniemsmetnmelém 15
the user Ulef@nddtiferédtd etdrarthe00séH uﬁtérﬂcﬁfonzfgﬁctuﬁﬁ%"ﬁnﬁ‘r’;ﬁa% Fusr!:ﬁpqgﬁrfoerawl;noaga

user %aq for exaFr;\P? conmmuni cate with the 1 nfor
| ocat ed bR HEPTYE ! ’R?P'Qgéﬂ‘iﬁé‘ﬁezcb'# angrase beetagiopdIvethT guest®n tape iMdudifgo of

- the Term nabs frial”, Tanganehs: abr sAGRG EQttl%SQ’d equ gr%:ec]eYl\?erggt a USI 3‘%85 n

(Ternminals T1 and T2 having a Bluetooth emtting and receéi Vi ¥
respecti vel&Cgapraivithnthe RTietitoef tma'pqu@t 2hhe é%ltemdumta)ntsemﬂum| effebtiagn be

received on &g ak t C e arran ed to send
and receive datr{agelr]?l ng&%ﬁd%‘éréf}ﬁomp ﬁ-ﬂ's ftﬁét%pﬁda -s{ lqy'log th‘M”Pg EQBAUFe of

runni ng welUstgirckinsthefaklowisalexampler s data via a formon the browser, in a

known mggner, in r.fo n r of .action i.ncl udi ng (non
exhaustive |ist) Mqﬁ{er%ﬁqfsllengg F|S":Elgtsgr otnbcﬁ%o%?;?sfﬂ%d‘?ﬁe Werasprofeaul; of

modi fyi ng Pﬁ&amemveﬂttmmgegt interv$tevtiatigretnt @narspTaBEdofie rh&ﬂfléJ'S:?m cffates 2

| ect t Th t t
par anet or's RIS By o8 e AR baing AL SS TRisptsadbatpid becvied e o

ot her part §he1’userhe nrmfﬁle,r ﬁm Imapsa)\“lrlajﬁﬂterBQOISSé eeRdineéresf) & rd@k %Mmr-@m For
further mfgggﬁg 0 &on é} evnt/Server Pr ogr amm wi th Java and Cor ba’
o"d Editiof (?bq%% B Pla?ﬁ'(té{ L%ggstloré Jie suggestion action 305 is
15 then pushed to the user U1, Typ»cally a new interest will also be tagged with “on
trial”, such that the message pushed to the user U1 reads:
“We think that you may be interested in adding a new interest 11 to your profile.

This will have the effect of returning stories like Story 1, Story2, Story3

Would you like to add I1 to your profile? Please answer Yes, No, I'll try it for a week”

20 Profile 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 kills 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.
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interests, together with the action that is to be perforned in respect of
that interest le.g. add, delete), to the profiler 201, which processes thi s
informatig,rb(ﬁ? fiﬁSCI’I bed above. The form can include drop down nenus and
the like 5 t0 enable a user U 1to select froma pr edet er REHEB01/93851  whi ch--
is especially useful for defining interests in filns, food, etc. as the
user Ul can select which filmhe is interested in, or type of food he is
interested in. Interfacing neans 203 canlélternatively or additionally be
configured vm'th ans%)(énot shown) to present at |east part of the
shortlist and/ o 'Eé'? £ i s inqhipden systomt pémipistratesl induws a- sppette awedi WM

| ndex genersabow b’@@éﬁﬂﬂéd g’?%b@étcbrf thOThakE GRLES 1130 tl"ué]ggé(r f,gr rl\?e%Ch

I nformati on source stored on 1 nformation source servers Ysd IS4, and
stores the inforihgt PEile maditierx3@ flaberninclutissi meens dart atm&g ﬂBB&bacEamlat

i ndex tabl i.nf ormati q :

name of Lt o et fon ot ea g 3 PaRieler kRO Rl e SroRtely Wil

have beeh &kt Fsa&@Te@tﬁﬁrleéWﬂt(he 3 hﬁtm‘fme:tem irgenesty. ThGs vﬂ'Hb@ematéﬁaDrnlﬁuﬁddﬂ%S
(URL) of t u t ecord for the -

i nf or mat i or?g%ééﬂ{og@%%% @%aﬁ mtgr%s'i ﬁa@'l? H"eoc} ’Jﬁ?ryar%f?'aﬁar%ﬁ'?%@e%@er est

cr eat ed. with the list of deleted interests (and does not create an action in respect of deleted

interests). In addition to strict comparison between incoming inputs 302 and deleted
interests, the profile modifier 301 can access the lexicon WORDNET, or similar, in
10 respect of the interests on the deleted list, comparing new requests with terms

identified by WORDNET as being equivalent to deleted interests.

Interfacing means 203

Interfacing means 203 controls the corﬁmunication of information between
15 the user U1 and the information provider 200. As shown in Figure 1, the user U1
~ can, for example, communicate with the information provider 200 located on terminal
T3 via any one of three Terminals T1, T2, and T4. Two of the Terminals T1, T2 can
be arranged to send and receive data using WML (Terminals T1 and T2 having a
Bluetooth emitting and receiving device respectively so that information that is
20 received via terminal T1 can be received on terminal T2), and the third terminal T4
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, in¢luding (non-
exhaustive list):
25 e modifying interests comprising the user profile;
* modifying the user’s context;
e viewing items pushed to the user; and

» 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.



6. Context attribute of information source - i.e. whether relevant to Wrk,
.Play, Hone or Away (optional). A locality record is a location c?e?uM#@d?Uﬂfh
latitude, longitude and altitude, and a 25 three-dinmensional shape
defining the locality in which the record.is valid, with the defined .

| ocation gfg B?ﬁ gentre of three-di mensional shape. Localities with which
respective information sources are associ ated are indi vi dF&TVgB01/05051
configurable. Sonme information (for exanple weather infornmation) could
therefore be readily accessible by the user over a relatively w de area,
whereas other information, being nore |od&tion 30 specific (such as Iocal
services information), could be filtered out for all areas except in
narrow y defined V\H@almpylser'rub ekplipitiobddsnbrode@es @A ihadetarhRYhd Ugﬁgxoﬂle

generator 2 ta, ock | i stings, Lycos,
data, cl assﬁ% E gggtr%t %\P‘?gﬁéeg%ts E%g@rLH erg‘ﬁlngetge ac3ioq &R 19 GOBPaNDeGas e 77

PCT/ GBO1/ 0505pediGok iatrit@iasteny. bdd,oddete], a8 HHGHRoMS Qbﬁe%nér& ﬁ?da’é@?orfﬁ;staces

to stay, pl eat nC| al information, Shopping 1n on
e.g. store '8‘3 eatst%n deeisﬁf'lg?c{:@q"i‘%n BROIELFY telide djop ey mehns ahocat mcens

petrol s®aticoendteatisons: tSeket R6M IBAVYe f | 1.ding Inde
unst ructureg. i nf ormati on squr ces, é(;IrB hetégg&%eg%f a"r%l'gRqs eg d“(':,aé 156

uni mpor t ant ? gPnY ieresth i 'FPé%thO‘théC 2nyhereagrsUt hedn isslect apadH enlrﬂfhe is
retrieving iansesdedrihNg ﬁgia&af fdaarCeidanagedr,t h the' index table defined
above can be used g %’é ‘Manag |n G gaby tes" by lan H Wtten, Alistair
Moffat, Tinmothy GerEgng WF”Q{%I@ a@ﬁmhwnaﬂl@Nor 980D Hef @nfiyured with
corrprehenmmeaﬁ@\m&vxghown B NY¥e ent. l.oyed, in search and
retrieval technol gﬁ Tt%e %d%)ﬁ({ %8‘!%3?] %ét%rthgosg%g“ %@%‘ygr {HeracHeRs Withi on
servers 'Ps1the usgr Y'%@Lﬁpﬁﬁch medikwal s so that the index tables are up to
date (daily, hourly, weekly, depending on the nature of the information
source and the rate at which it changes). Retrieval engine 207 15 The
functlon of InAax gpeeratori ne 207 is to deternine and instantiate the
user's context in retrieve interests associated with the

i nstanti at ed conlpgg)?b?'ﬁéor%ﬁr ﬁgg protit &P B fg’r‘id’aP'& infafrpadene spuite staied on

f rom i nf or NAfarewtion mostes sar@ts 43‘64 hsmaahadﬁmegeﬁ@r%%aw rpmg M ed Qgse

interests. fhe.fd t the retrieval engine 207 determnes
and 20 instanti aait%sas?hgggsgﬁwhs "\ﬁ &3]/ -Ingludese Bt dPﬁ%dSWG of the following

cont ext - detléfQTmtlng means 209 and is described with reference to Fi gure 4.
Cont ext - detgrm nl-ﬂ% ansf 209 includes a configurable list 400 defining
each of the ‘cont Y ped NoEmgtion e lerd- am@edtinéeruntmntia | ocation - as

| atitude ar® | ongidyudeny elatasye vad e&%&e@@%nbﬁwedﬁﬁf’dr %ﬂoﬁg g@! | ocation

nore t han Km f4,0m ho [l can be define tine of da
Q_’J' TreRetRo ad%ress (URL)yof the information source. Y Y

20 4. A locality record for the information source
5. Date and time that the information source was created.
6.

Context attribute of information source — i.e. whether relevant to Work, Play,
Home or Away (optional),

A locality record is a location defined in latitude, longitude 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 Ilstmgs Lycos, weather data, classified advertisements, event guides,
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.nore than n2 Kmfrom wor k. The Cont ext-determ ni ng neans 209 is érM%é@ﬂ@
to receive input from several sources, e.g. a diary 401, a clock 403, and
a personal tracking device 405, and to conbine these inputs with - )
i nf or mat iWg gon1iAe predeternined list so as to derive the context of t he
user UL. The exanples shown in Figure 4 are merely illust?QVFB¥/95130 t he
types of sources that can co-operate with Context-determ ning means 209
(nmore exanples are given below). The clock 403 could be a system cl ock,

| ocated on the Term nal T3. The diary 481 could be M crosoft OJtIookTM
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by the appdor tthia %m‘a?fymenbﬂblm e owahs gheteds t o
i nt er act V\Actablatﬁe p:alrlféaiewmﬂahd 3061t @athhig &'&BFda‘?\%e%ﬁPﬁﬂb WQ%{I ta‘lgheedgﬁlgesoonal

tracki ng device 405 is carrl ed by the user UL and enab position
wi thin t he *BBYMFAR Bft H87E Sa%vi MB’Pﬁ%‘r& Gigrbytest r i kasd H. PUrtt%Manpltzer Mafifathi s

10 enbodi rmrnhoihbectBacMdﬂ@arﬁﬁé{dfﬁ%nﬂoés‘wrﬁwa%%%7@3§r§'rl% &o%ér)éhé‘rgfv%ar%gleﬁf

"smart card" carrying data |dent|fy| ng the user sone or
terminals i W@VC'QPF@Hdﬁg"“éWEHY §MPiygden Saﬁréhaﬁfldawg’ayat techealdgy )@ hedndex

Al ternatdVvVekMeratd ran o der, the | pcation
of which i g t?rgcgeﬁbgce%ﬁégt){hhlgqﬁfﬁﬁp é&FPEér peci ?l <5 gt & r YRS 581 Ba‘hs

T1-T4 and theindex|tablas ateeyrphdste (cra_lvaapwyy sue;ékl\srrmptenmagdmrtead\eﬂ&e ollthe
Addi ti onal ,,ﬁgﬁﬁgt,&@g&rgggg@ ,%Eee?]ﬂ wﬁkﬁ”\@% tes)access doors within the

buil ding, and are connecte Signal thereon. Further,
preferably, the cell phone Tl conprises, in addition to cell phone

conmmuni cat 'R@%&B%ﬁ@b§7 a gl obal positioning system (GPS) receiver and

i s arrange signal its position periodically as disclosed in
EP 0467651 ( Mot ofbealunchon exf ratrievel yngmmesaoﬂehd tphamerniide candl Fhspetiber me20

positionin nal iy and- bas ositiaoning signal, such as by
di fferenti gfad(ﬁgowom T B%?%@g % reﬁleéllay'nffé?s&a ?Séﬂﬂa[f‘gsé‘ﬂthpg?ﬁ fnsetiaged
signal s, s@ohtexs fdmﬁ ftbe gmdfiled ZGBSMhdttbl R Vk ahicdMat by RIS infoRk&idnNSources
Cont ext - det&y m Qi N ns,_ 209 h thered information fromthe diary 401,
t he cl ock 51%5 Igﬁvg%[red%?(é’gfz?rﬁbor?z\?%é SGB" ha3fiingtRYS- such devices (not 25
shown), this infdhaafirsonsiagecenti nettich niher derield eAGhanLoRt Betbhginkls Sind

cont ext L hi s ogess,, i efined wwth reference to Figure
5: zqﬁi&t&aﬁéﬁﬁtuﬁm e OE aﬁ?jpﬁé?fﬁggeb\(/\??ﬂe’ﬁ THRiedniping mrasgA%Sans f or

wor k (st aig desaribed, witlemefetdnoe td Figune @i, IEnkaxtaRérhBSing n¥BRKEFY Sciudes 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



. 1f (T, <t <Ti) and diary information work related: context WORK 30 ii,
JAf (T, <t < Tz) and diary information play rel ated: context PLAY2@eM8R 2008y
on leave) iii. If (t < T~ ORt > Tz) and diary information work related:
context WORK (e. g working in evening) 2 3 MAR 2005 WD 02/ 41177

PCT/ GB01/ 05% fv. if (t < T, ORt > Ts) 'and diary i nformation play

rel at ed: CEHTTPLAY {i.e. evening free) S 5.2 Transforar/eesi/tbioeon dat a
(li, I;) into latitude and | ongi tude and conpare with position for hone
(loc,, locz}: 5 (i) if (loc, <1~ < {oc, +nl) AND (loci < 1; < locz+nl ):

context HOME (ii)If (I. >1loc,+nl) OR (17 > locz+nl ): context AWAY such
t hat 85'1(fi or iii andSSZéig give WORK, HOME (W H) as contexts S
5.1 {i or i19VOLrREIETENIDG ( Mepngi Y@ WERK, SUNAY (WRried) aas pretepimired 16hes, 5. 1

i or iv 5 V, (& s._cont
|(v) and S) gaglﬁia(sl P? tg?%/g)glgga @atghé ?]g }f tgg Lcl%ﬁ?'e ltagn?cﬁ aﬁﬂﬂ?srlliﬂgqr'g‘?ﬂon
i nst ant i at i"RgtPhe °c6ﬁ?ré§&'”g)fwﬁfhe0u1té®k“‘vmcam beedpend iho“BrogienrAiRg Midrbsttt i on,

addl tional maMoXtkndN 0 m ne for exanpl e, "outside"
" st ressed "eré%ﬁggd" méer??:éﬂl Eﬁﬁ%@gg % 1220, | Migrogoth Pfﬂ?ﬁnt@BNl - 7
bel ow, 1% Q736 PR (Entrmselnshcﬁmyl A0 Fi o;ftErneWﬁmdenﬁyrab@s USAthht Rduienbi by

e e o St SR D L S b e
user, as dé§dré¢anelk ¢onfigoresl wWetairdct vaieh @WarsERand@hsI88: TR edtRg L8 dingly.
The personal tracking device 405 is carried by the user U1 and enables his
position within the communications environment to be tracked. For example, in this
10  embodiment the tracking device 405 comprises a chip carrying card or "smart card"
carrying data identifying the user, and some or ali of the terminals T1-T5 carryiné a card
reader are arranged to read the card. Alternatively, it could comprise a 'smart badge'
transponder, the location of which is tracked within the building. Specifically, the
workstations T1-T4 and the cellular telephone T1 carry such smart card readers.
15 Additional smart card readers are installed at access doors within the building, and are
connected to the LAN N3 to signal thereon. Further, preferably, the cell phone T1
comprises, in addition to cell phone communicating components, a global positioning
system (GPS) receiver and is arranged to derive and signal its position pericdically as
disclosed in EP 0467651 (Motorola). Alternatively, the cell phone T1 could .perform
20 positioning additionally using a land-based positioning signal, such as by differential GPS
positioning, or purely using land-based positioning signals, such as differential GSM
triangulation signals.

Once 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 5:
* S 5.1 Take current time (t) and compare with time slots predefined for work

(start time T, end time T2, nominally applies to weekdays):
i. (T <t < T2) and diary information work related: context WORK

30 ii. I (T1 < t < Ta2) and diary information play related: context PLAY (e.g. day

on leave)

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



1 ."Information fromthe user: the user Ul can use a predeterm ned key, or
.sequence 20 of keys, to indicate that he is distracted or on the 20/ eARi g5
termnal T1; 2. Weather information; 3. Light |evel detectors, such as

Phot ovol t ai ¢ sensing devices available from Renbte Measurenent Systens
2633 East hakexAdg; E, Suite 20, Seattle. WA 98102 (e.g. PVCG 1 device) 25 4.
Ther nocoupl e sensors, such as tenperature indicators avai IPELETGBUOHN TC Ltd -
(TC Ltd, P.O Box 130, UXBRI DGE UB8 2YS, England) - to help determ ne
whether the user U1l is outside or inside; 5. Input representative of
stress levels - e.g. nonitoring body ten‘g rature or interactions of the

user with his tgrgipal Tlar {2 itoring of uyser/termnal 30
interaction is di sc(l Qsedj? nIt hér-[)i?)%#vi%c&éit?nfgmgﬁfﬂni @ﬁ\édelaﬁﬂf CeRtERBRLAY (i.e.
W00/ 25565 (1 PD @useingdfeelA25709}; 6. [nput representative of Noise |levels

-can be det g mgn Lpg t udi.o si.gnal received via the audio

i nput on the ter%%ng'?é”%?’%ég@gma%zﬁo@ 's) 'aﬁﬁffﬁdﬁgnwﬁﬁ@@lqmwnh

| nputs from addpsitiondér ipmyssilea) loggnsors, connected to the terminal T1 by a
serial knterfage t Q . Lnel udi inputs fromo a | ow accel eration
det ect or '5501 (eﬁ)glf((&gkégf\,,%?ﬁm'ﬁ) ﬁglgs{‘}%és< Ii)3afd‘é‘f%ﬁ"r?&ﬂﬂi ePNtext HOMRw force in
two directions) (i} (io>atechi gh) @rqebercat i-an).dehest Awag3 (ACHO4- 08- 05

avai l abl e f£ Crg:ll,chl\/ﬁasurerrent Speci alities Incorporated (which can be
referenced Via —Ohi versal Resource Locat or (URL) http://ww. nmsi usa com on

the Internes)s).1 (v ithaitea Uz @5 gide SRbRKAHOME o, Ay Bk ginfQrce in three
di recti ons; a directi og det ector 505 (e.g. a conpass, 003, available
from 10 Hoﬁce%ywé'l Pripk %P S £ gweaWQﬂ_KrrﬁWSV/ M. 3s eetterisywel | com) , ,

whi ch  dioves 5an (iabs B she SBASHIEPLAR] HOIMER! f hORoRlakN1e terninal T1);
and S 5.1 (i or Iv) and § 5.2 (ii) give PLAY, AWAY (P, A} as contexts |
In addition to instantiating the context of the user with respect to state and
situation, additional context information can be determined, for example, “outside”,
“stressed”, “engaged”, etc. Inputs from the devices listed at points.1 - 7 below,
16 some of which are shown in Figure 5b, may be used to identify this additional
context 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.lThe 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;
. Light level detectors, such as Photovoltaic sensing devices available from Remote
Measurement Systems 2633 Eastlake Ave E, Suite 20, Seattle. WA 98102 {e.q.
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 WO0Q0/25565 (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;



o a direction and velocity detector 507 (using an ENC Pi ezoel ectric
.VMibrating Gyroscope apart nunber S42E-2 which is sold under the r%éiMARet?m
trademar k GYROSTAR) avail abl e from Murata manufacturing Conpany Ltd. 15
(URL http://ww. nurata.con)). The acceleration, direction and velocity -

det ect or s way2fgreonnected via a multiplexer 509 (MJX} to the

cont ext det erm ni ng means 213. The conpl ex nature of the phYST/EBI1/831a makes
the use of sinple rules for determning the user's context fromall of

t hese inputs unreliable. H dden Markov 20 Mddels. (HW), or a Kal man
Filter, can be used to deternine nore acd§rately the user's context when

t he instant+ at t Is based on a conbination of inputs 1 - 7. A
good descri 1[7)'t ?%%R%?Iotnﬁl%Bhgféﬂgln‘?ﬁl@c&ﬁae%ﬁbﬁ'i°€§f‘?‘€$ﬁ§ tofthedbmeinal T 1 berassdrial
provided by dinteifessimmt sRoln), ik@6ding ifaAs fieRn’' s expl anation of Kal man
Filters or How(lD %tqued V\Dll’%,i ng and |l earned to love matrix inversion
25 The second stagé -°1'n AWAFERTCRe drtacksrevv! elfefl- nADXN202%t mitdate smbadiesLSt S
associ ated with thiascélastisntor atied feRl iRX{vo diidtibhg, profiler 201 - is
performed by first .re.téi evi n% means 21 1, which slbnits a request in
respect of the ifsfanti®8t AF°EGHtOR dqtectohe 59B0f IAGHO2@B-0F havpitnfd | fon201
queri es the profil ¢aatahase ialiak C i.eves 30 information in
accordance wth thi{nq?er%{, ang&%ﬂet %hsn}cﬁﬁo?éetggs?vrvgicgt CRY PH EHgenced via

i nstanti ated cont ext"{%5q R&syrpetogaser (UAKN hitprbansy Bisidsa.corPbn SYARErBet) ) |
the instantiated e¢anée L . dat abase DBl searches for
interests tagged with Wﬁel%,k&eézl\gé&l{ﬁ&%%%g&%%’%’fﬁﬁf’?‘%@ﬁ'[@ﬁﬂ?%ll?? 20

The third stage @ endifpstion detectat PPBvH.g.engicompads] HRATIEDE SaaNbgE "BEHON
rel evantiot o the usefonsyviBst i Enterests frominformati on sources |S1
- 1S4 - is perfor rreggg\llegéﬁ%ﬁ%%ﬁr‘é%vﬁ%%#gdfﬁ%&‘mm)I.FW@'mhe 6.
Second retrieving AEERSNZPIOIUL: mBadirémBeted ortshthtieh bNateaRihAber )i BtEr est
data fromfirst 4 eTardu%\:Sh&gaﬁ@@.@]%c'@}d%tecmr 507 (using an ENC Piezoelectric Vibrating

Gyroscope (part number S42E-2 which is sold under the registered

trademark GYROSTAR) available from Murata manufacturing Company Ltd.

15 {URL http://www.murata.com)). The acceleration, direction and velocity

detectors may be connected via a multiplexer 509 (MUX) to the context-
determining means 213, '

The complex nature of the physical data makes the use of simple rules for

determining the user's context from all of these inputs unreliable. Hidden Markov

20 Models (HMM), or a Kalman Filter, can be used to determine more accurately the

user’s context when the instantiation of context is based on a combination of inputs
T -~ 7. A good descr_iption of the mechanics and applications of Kalman Filters is
provided by du Plessis, R.M., 1967; "Poor man's explanation of Kalman Filters or

How [ stopped worrying and learned to love matrix inversion”.
25

The second stage - in which the retrieval engine 207 retrieves intefests
associated with this instantiated context from the profiler 201 - is performed by first
retrieving means 211, which submits a request in respect of the instantiated context

to the profiler 201. The profiler 201 queries the profile database DB1, which retrieves

30 information in accordance with the query, and returns interests relating to the

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

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



S 6.2 Selects one of the index tables containing data relating to an
.information source, and checks for correspondence between i nst @ iMAREZE05
interests and i ndexed keywords, e.g, using a key word match; S 6.3 .
Retri eves network address (URL) and name of information source for positive
10 key wonmloatches;, S 6.4 Repeats S 6.2 and S 6.3 for all_of the

i nformati on sources that have been indexed by index generpzft GrBU@E5S1 5 6. 5+
Conpi | es network address (URL) and name of the information sources that
have been retrieved at S 6.3 into itens gﬁea shortlist. 15 In an
alternative enbodi nent, first retrieving ans 21 1 retrieves a/! of the

user's interests. g_t t ttr but.es ged to the
interests, e.g. fT(-)r;(l)_é.'gIglrdl létc“:Jlgré 'n R%EI t?f’l s ”e"ﬁoﬁ‘é?”ec%cﬁg ugerkentprmaginnk,

Pl ay), secoiievast o she ngerfﬁemmnm&d intendsss fiiven irtfemBatih tdiRc&@t Lijgh i

accordance Miklh} t.antiated, conte Ln_ addition, any itens
t hat occur Hn\%ren%eﬁafonce %}'ﬁ% 'ﬁ anfcrlé B ﬁé‘?wnﬁhﬁ@uﬁe@n returned 20 in

respect of $mﬂd|réﬁevwgtmeamé’nests) can be assigned a higher ranking. The

itens ongt he, t eated a 4 are then organi sed in accordance
with the’ranki ngés)r' F!ecg VR {he 'P?tgmat?ﬁﬁ‘lterﬁ?té’aﬁ%fsf?mr@Fb(ﬁémVlmmm@h@ asbr' s

i nstanti at ece cSné QXSeIGldfte qmleaéfeﬂieahdéth%bfegR:oﬂfamxﬁ@gjaﬁ'p%léti S{o aA""h‘% ion
nor e

significant vol une of fs i ndexed . aroun

of data, the ciP %B?Iﬁ“@l%@% 06GPV%??P”WG%QF\@GW%‘(WH&Mtlrhterelsrwmdtmdm<eids
likely to be @wc&aede 5 UL OKEARGR] Matdp; t he first enbodiment (i.e,
retrieve data gnéeg respect of i nstanti at ed interests). In this case,

the second ret ﬂ‘?g '%%H%“@I@ agdifss (Lhpndanereel of m\fmrertatnoe\seuncaffowmttlv@n
relatingoto i nk@,re,atdsn@{cmgg than the instantiated interests at a |later
(predetermned) tine. 30 The shortlist can be stored in the database DBI,
and shortlist pa&é Renedis 62 apd &af Sdfo( ell gf til i idtiopagearassanst wive ssenat ed

conpri si ng ShOanEke%Fb flaa) oY, ery to the user U1l via interfacing
means 203 h o B Ny et obost 21 | mier{ agl ng means

203 can be afr r §n@§o€qupileémtwerktmr®hd!rJBlL)la‘ﬁd e of ke idriiioh Reudal ahase

DB1 at pr edet e[ Qi BLEL t ost that data for display -~on the
user's Termnal T1, 'rI12r §y°a+‘f]88ﬁ%q‘é??%’ﬁ§8ﬂ€n¥“°ﬁhﬁ shortlist page views are

request 88 from t He aneelerativet enbodimgnindastsreRkdingaRRaRase @ 0ret iy i S@gond

user’s interests. Then, using the context attributes tagged to the interests, e.g. football
P (Play), H (Play, Home); computers W, P (Work, Play), second retrieving means 213
ranks the items on the shortlist in accordance with the user’s instantiated context. In
addmon any items that occur more than once (duplicate items that have been returned
20 in respect of two different interests) can be assigned a higher ranking. The items on 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 dellvery
to the user U1 via interfacing means 203,



5 retrieving neans 213 to the interfacing nmeans 203. As stated earlier,
.itens that rank the highest are displayed at the top of the |ist.23iMRUBY
Ul can select any of the itens on the shortlist, and this selection is
posted to second retrieving neans 213, which sends a request for data-to
the URL i Ryd poyiib-em Data returned fromthe URL is then di s%eByed to the
user Ul. 10 In some instances, the instantiated context offCTHBIGES1Y 1 may
indicate that the user Ul is not disposed to receive information. For
exanple, the user Ul could be travelling, in a neeting, tired, in a badly
lit environnent etc., in which case resgbndi ng to the information is
difficult. In the at i ons he second retrieving 15 neans 213 can
wi t hhol d sendi ng l?]? rﬂcﬁ@t {HS%%U% PP 1°0HRE guanged ‘E?oFﬁcé%“‘ the sherdishipagal view's be
nore suit edfrem t’r@c@tvbasg DB ot p&tiemﬁmn'éhenﬁaﬂmﬂdarfde’@or &I gt AEGNR: %@léf
therefore agyk qx,qggg gren%:lel &3 zf fromthe context-determning 209
that are representa A 'Eﬁ hel usér 18 ANGArEanerReBt thaphakist paae visovparee
these with reguested eiromnt smoaam&mm rn%énglﬁ'gs“éh S
(Cont ext g renliéJl )'}ea é%@ gP OR ( Cont eﬁtpaég&hﬁ% %‘Q}h% CO&Q
( Cont ext ° i BEIVHE ey, ‘?1836 @f%‘famﬂ@e?@e? % £p gtated Xanﬁrﬁnsyentsnth@hemk f or
context af twe h(gh&ﬂSa)re\M‘@lfaQea(alt&h@rte &ffitAE Gist. BhaE LarC f tion t
user) Clea% ot her romg of rules a‘t:ge p053|t | e. ggg‘Aggpdtaﬂo%lo an|yo(ff ﬁ‘g
The enbodi &“e@@ RH i 8U% thie Selectier is apked doiseensd oetriavingansahs 213,
shortlist iwhRecRhdaRGEqWEst Fort t
information relating to inst adr%ﬁ ?Eg% ?ﬁ% Qf@g{]{s&r‘?sﬁ%rae uﬁf'%‘iifrfjg' Yr‘l‘?gﬁt}s@r U1
first. In adgnd gprl,ay[eg tPBe geerdbint ext i nformation, preference attributes
such astpel evance, inportance, etc. (described above) are al so factored
into the ranking process However, it may be that the user Ul habitually
i gnor es i nf or nat i 'BrEoME astanees: éhGampMIIamsdl @mtextt efrdetuset Ditsmbg indicale MR

2005 WO 02/thkirePG1/i6RBL4I9PERE 1o receive information. For example, the user U1 could be

travelling, in a meeting, tired, in a badly lit environment etc., in which case

responding to the information is difficult. In thése situations, the second retrieving
15 means 213 can withhold sending information until the user’s context is determined to
be more suited to receiving information. The second retrieving means 213 s
therefore arranged to receive inputs from the context-determining means 209 that are

representative of the user’'s instantiated context, and compare these with
predetermined information providing rules, such as

20 IF (Context == tired) OR (Context = = Away) OR (Context == Low light} OR (Context
includes travelling) etc.

THEN (Set a timer (X mins) to check for context after X mins) where X is predefined
ELSE (Send information to user)

Clearly other forms of rules are possible.
25 |

Adaption of profile:

The embodiment presented above describes ranking items on a user's
shortlist in accordance with the user’s instantiated context, so that information
relating to instantiated interests is presented to the user U1 first. In addition to the

30 context information, preference attributes such as relevance, importance, etc.
(described above) are also factored into the ranking process. However, it may be that

the user U1 habitually ignores information relating to a particular interest (this is



22 " particularly possible for interests that have been derived inplicitly
.based on rules (see exanple below)), As shown in Figure 7, the inf208 maRi By
provi der 200 can further include nonitoring neans 701 for observing the .
way in which the user Ul accesses itens on 5 the shortlist, and adapting
attri but e¢ygof/sip® user's interests accordingly. Preferably the nonitoring
means 701 includes a Bayes net 703 and co-operates wt.h tﬁgwg(?@yﬂﬂ”
retrieving neans 213. Itenms on the shortlist are input to the Bayes net

703, shown in Figure 8, to conpute a pr}zﬁrity associated with interests
corresponding to those itens. As known ffA the art, a Bayes net considers

t he causal Ak on A ta_in,order to nodjfy the a-priori

pr obabi | i tyﬁﬁleélhfe?y 8?%%9%2%@?%%(23%%5\%@?{? begn déf"é?:%%‘ﬂﬁﬁno?“%)?és' uigatiges s

gi ven in "Agxanipleibalowiht el | i gence - A Mbdern Approach" by S. Russell and
P. Norvig, Prenti Il USA T ayes net. 703 is operable to adapt the
preference attri bﬁ%egg,%“b”aéne(?%u%@ﬁoﬁet WZ”U?@'P”UEWV?%&‘@ veq fughaedncluge: h

i tems on t heosghening inetns FON forldbsenamte, why eims/Hidhtheals8r Oh 286kl abmyRpt he

shortli stz syag that the information source is relevant to the user. In
pract i cefs h%%hllgph%négg?pt%ft%%%8?1“65 HERES NiprestY Aedardingive Peafemagivt o

that inter este hatiesringnmedres Byinchitie BBaybsnet 163 6AS o-doRB:t fPRIHARL RG.JHRans
701 uses the Be\lXes net 2?83 to nodify the preference attributes, suc
ite

Y [ §
that the nextc/ 19 MEaH 2 P el PePAthegharist Ree inpE it Bayeappea3, srowrhis

shortlist, Fiberen®nitbofdmgLtBRARFTYL as3Riafdl iv@iitfp%t%[(ég?é’vctopgs%z%rnﬁt HLpade!

want to deal wtg it, and factor this into the ranking of t I fit €ér és
accor di ngl y®T% AUEOMEhN B8 AsI P Gavey nedasrisiders Kbe wsesalsreprtafi biehiasory

descri bed adéein ortBE t8 AR 1h8L4-pBYS c be further arranged
to receive information 25 from h@ﬁ%?%ﬂ%éﬁﬁ?%?@%i‘?m&o 4L eV Had”

above, prof FISEUSRIRR  PErBaXSE P4 JEshivgnedn | hdifimial trtetifvenuser WL Modern

requesting Axpidaeht vyasi RGsaf 44 B RBLYiON r - g. the user Ul could
be presented with raty?ngs ?rom -2 to +ég,9' %’r?g‘%ggﬁ%h L{%A'l ndi cat e how
rel evant a particUtaBayss OehdPs dn opelatie toagabb thdprafetancegatritiabs, bised

user returngnpandIbhe , 0 ievi neans.. 213 lowers the. 30
threshol d of the rel e\c}gﬁgeugrggf ggseeﬁgéeé att(:%t rdlgglu&g%ﬂ n't?'ggp%'?:}tl\ﬁ‘ﬁf S‘t’%ﬂésrtes"fcg

that rélPat @xaPlehattemsf shamtdronpieoed cdigicomyetisel shortifstt Bagysar thet whas a

| ow score, n$&GHH | evi jncreases the rel evance threshol d.
273 MR 2008 088 og°/rf %Ei‘ri'lf V'E%'/e@@q??)éégldsfg“ F practisge MovtsHer n i H§eTa8e gns

a | ow scor echepsenfoorpeassonfEmatioagetatiaty to that interest later in the day. If that is
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.

[n 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 retrieying means 213 increases the relevance threshold.



have been identified for an interest, this could indicate that the keywords
.associated with the interest need nodifying. The system adm ni st r &t30 MARVPO05d
ei ther perform nodification of keywords explicitly, or the user could be 5
pronpted to suggest sonme keywords. The user's,response to the nodified:-
keywor ds exasbslihe; nonitored by the feedback, providing a neans of inproving
the quality of the keywords in respect of an interest. DafAT&RIIBYEL 10 The
i nformation provider 200 is capable of providing information for many
users, and a shortlist page view is generated for each user, on a per-user
basis, every tine the user requests inf éPnat i on (automatically or

manual l'y). This pkag ignifijcant | oads on various conponents of the
i nformation provi der%%s,cg\%'ﬁg% £ ERS198S 1L ¥Ry I tiRrmgtidatseurchsethat

obj ect i ve iRa\eo beeraidentitigestorwan cintaest, t thidecdli@WREidaYe UsEE Sthelisec}IQY”ornge
cache once onia(tjed%itrqetﬂueisgt data fromits stored | ocation once only), so
that any subsequent redudst §'6p" 'Red JagdTHAR- fdederstoay edminigatohevadd he.

Thi s short egithert perfoequesddifiesenset wagivbrds NRLANSSy ! %?p?ﬁée.fsteir medu@ng
reduces getmr tleﬁa{jo' S'Ehe second type of caching arrangenent, wher fe
itens on the shortl st g§P8%c58MEq kevyauts: i bad user'smiretiomsat toothd heogifies ent

i nvention. RdyvBederaluld dehhbgitarddamg ene il ke Jink a & Legults of the
queries for,all aﬁ'iirr"i tﬁég cached, aHIS\? i s possi bl gﬁﬁ%tn% ?/\hﬁgeragst dFMETRRI a

| ar ge nunbei S0t FEWEFIg Herespastepan éntgredt. overlap - i.e. User UL

wi || have sone interests that are identical to the 25 interests of user U2
(even though the context attribute tagged to the interest may vary between
users}, an 7% S\YBFY therefore be inefficient to performthe sane query a

nunber oD tinmes. 1GRNBESRTatBRIIr8YiH] . - i.n_respect .of interests
11...1n -for user Ul (ass?ttjlrre the\[,].g%ﬁtg%gégggég@e r?ésp'%?'?‘@e@ﬁ°fﬁ'élﬂ?'bF'ﬁe@anv

bef ore). 3d'SeH ZBH G tandist RagenviEvgs en@ateddonpatir eder &N bI}@r-08Rbasid 1évery

retrieves (txhephddfsed)r ; i 7 i urce na orresponding to
i nf or mat i ogP%geuir) ces t%%btwggsr @mﬁéﬁgﬁéﬁmf‘g“fﬁ@ odsrg?m?rﬁ?igﬁ%'?'?%ﬁsé@%fdﬁ@ﬂéxt .

This is st mvariwqummn@s, ofathiedhformatiorb eravidey i20@] vihicis EAT BYRAABed he
dat abase DBSI\/ cacan% MR ¥99 o\é@cg% -ilslt7o7create 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, improvés response time, and reduces netwlork 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 11...In - for user U1 {assume
that this query has not been performed before).
30 - In accordance with Figure 6, second refrieving 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.



PCT/ GB01/ 05051 24 Keywords relating to the interests 11 ...In are ?@59@?,

.saved e.g. inafile or simlar, and linked to the respective ideniif <085

in the query cache. When a new query arrives in respect of interests J 1
Jn (e.g, for user W2}, the correspondi ng,keywords are conpared with

t he hashedaeywards to identify 5 whether a query has alr, sd e, _
processed in respect of those interests. if so: o second retrleving neans -
213 does not have to performa query in respect of interests J1 ... Jn,

and o interests J1 ... Jn are linked to the identified itens in the query

cache. 10 I'n situations where users have specified their own keywords to

characterise leywaortierrelating it 1he wtdrb&s!ihkely &b . rds .specjfied
by one user wi|l. be di L{f erent to those speci f%reg{agbng{n%%‘é‘?e,gsé? 2 %L\esﬁf te
the fact that YRETa8PdAKeddPdhe spspectyy ideptinrs in Her quampyattes. some over | ap in
thei r meani ng, Waen tahedw ausryedriiv e ak I t_of @ne user’ s keywords
may wel | overl agr with a query in p esp‘ggc:f}':Ei “of tgaegﬁigf 15" (& fer R%?Mdghe
Thus, in addi t9°0R°RY'P KEYPisg arechermRaredr wittetitsi hystaet WeBTordk epWRIGH Sy
and serviced Keyaor 0 eaula Bee Rl B b B oSS PreigR | ot
such as a theégﬁ?‘us, so . as to identify alternatives to',these keywor ds.
These al t epnakéoepdWkss S uld. .then be conpared, in order to
identify serviced 20 keyugfgggﬁigﬁ%09§%ﬁhgtafY%t?ﬁ@UﬁFﬂgaﬁé?WbFU§$P¢¢ ¢there
i's overl ap bet'We&sts diit.ernasnd/es, then the interests corresponding to the

i ncom ng qugr Y @k&:l ipked tao. .whicheyer itens correspond to the identified
keywor ds. Quer| es éo_d:i]d bo a(rpr%'r'leﬂ{bgrté’cf Fd‘?e”tt'ﬁ‘ggr‘temsrfﬁt queryureshe.and degr ee
of  comtbhal ity abygtmtivhe wheer uspsiEne kyecifay tH@ato\gN%{,\%rdsnﬁr%paecqgrisgf
part i cut ar 1 imeresP e LR R gt T Riteres capr o by mopser ail ho o
particular tinme interval, coul'd ephay

predet er mi Nk thosee specifidhdycamtbert usér. tihwpaBoie! kst 9f 6 er, .|

cached. As gﬁéﬁrhb rgQQVQj the itens on the shortli st #o?qgggﬂ %ggé are
conprise 30 i n% of mat T on, Such aSVEP Wntdelr ineare i ontheb arasrnarsmed in

cor r espondi fegreet of onenfigerisektely ardOmag 8Fell BadriaBayeh B i bLies as

rel evanygt o, HSRLVS Iidrslt et est .(ang_ instanti atagd conf@%{\s ﬂ?%b%%te&earﬂ?éﬁrnent
of the inveniion, bW sHEFE i adpitiop, taegformingna t ¢heck ofor eidestityf bétheequer v

cacFs~e. Thieywens aoeespbadingr ef esabilbyd PQSdriaR" %ﬁ@sﬁﬁgming queries, incoming

keywords and serviced keywords could be passed. through a Lexicon, or word list

fooe rdsdr will ke different

such as a thesaurus, so .as to identify alternatives to these keywords. These
alternative words and phrases would then be 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 cach-:. The items are then preferably post-processed
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.to identify duplicates, and, as described above, the itens are ranked
accordance with the user's instantiated context prior to storing in the
dat abase DB1. Typically, there will be a considerable nunber of itens on
the shorwasisibpt only a selection can be displayed to the user at any
one tine due to 5 term nal display constraints. Thus t he HCEHEBBAEhe
shortlist need to be cached in a content cache (for each user), which can
be provided by storage on the database 1, so that the post-processing
descri bed above does not have to be perfdrnmed for each selection of itens

that is disgla . user. 3. .The _page views conprising information
on the shor!thi é(?&]a&r gelcégkg?l%g?eaﬂ% ngést(?r'gﬂgm lisates hendy gedostrivesl dowpr thi ng

the shortlikemdarararked it ypiadrcy Wik aak s ngﬁaM@ﬂ%ﬁ%@pfia})@g{%P ot her
e ven

formats are,possjible e later). In one enbodi nent o T T he
page Vi ews E’%n%%agas%é%ﬁr erg’C@FV'tWéresWdﬁ PPi atconsitenebld numbdrecicRehenin grche,

These page shaevistabe: 66y rd eMecionsédrdndTHER) i i.s,a 15 request-response
type of pr o{eor%ol -.in its sinplest conf_il EuarYat it%Ethg L(’ﬁelreaﬁta”é B WAt 49, to
here the r el TE7 HEPIRYasRISTemts. sEhgstha Hearpuestthe shartberneet, tohsy eachbe i Rdex

generator @fHienBbseHNEOr Lheh LEIEXWHRA AL 051 onds to the request by
retrieving ﬂ@iagof rom t he cont enti'.a V(\:/acﬁe agngé e‘r’]"f’erf’g%?t“f’@g? 18 Eectrigbase
n

retrieving 3hag the pophprecessigr desaribad ebove tiegsendtshae 68 GBS edSrrAEY for
i nt er nedi ar yachsseidtiionals itele st Is' & ]5{}%:1'?8%% 213 20 makes its request to

the cache (e.g, a request for a page vView s (l)J\ﬁAerr'lg the shortlist) instead
of to the index generator 205. The cache then makes the request to the

i ndex geoer a$.orp20a Heh f. the retrieving neans 213. The index
gener ator 205 regl ?gs%to %Aéorgsgcqh@?or@ﬁ o I‘i’@rfhgﬁéo’c%ﬁl?ée Fedhegs thi.s to the

s S T ey St o RTINS 48, Wity il s
SRS iy et e e
o B roumabelcdsiisrs B Seadt 7 BSIEE B3 dE B
EUpdat ed 5byreRF®28Q§t§on(sSttamert pB%T—SIM%R@Qs?cBHZ%Qa g\{tagie%ll ar t.he. '

tﬁe page VRRIEdtone

foll ow ng g}’e% +RE itp'cl.uded in.the response header o
Expiry header. W {H ?ﬁ‘%”beéf’é;m@i P§NASR FRAVESINT Blservenxheag emsiadet aenerstont i NG

lifetime of2@Hhearcbrienttie hidkk hekblcr Mos RRGLALL €5 e header (which also
al l ows persjstent connections) o . RRETESEET re{”e‘"”g data
rom 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 2056
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).

25 should obey the HTTP 1.1 caching rules (see

Each page view

“lustrated 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

particular the following must be included in the response header of the page views:
(i Expiry header, with HTTP date;

30

(ii) Cache-control: max-age = sec tag, stating Iifé_time of the content;

{iii)

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



2 3 MAR 2005 ~'~'~ 02/1177 PCT/ GB01/ 05051 26 1In one arrangenent, the
-ne?work address (URL, item3 in the index table) is preappended wzh MA'RGZUUS
user's session I D, and changes to the session I D, such as changes to
user profile, updates to information sources etc. are used to control
oper ati on wofoz#hg7cache (when a user's profile is nodifi e%éﬁﬁgf"{/@@@a
interest is added) then the 5 cached page views are out of d use g
the content populating the page viewis out of date); to prevent theSﬁ ol
pages being sent to the user Ul, the sess, :gon | D changes}. Thus once the
session | D changes, the cache is triggeréed to request new data fromt e
i ndex generat@nezab&ngamdnt hie riet@ark BedeeNYGRE, RBMNS: in!dhe mgexs?astﬁé)o{g Wér
changes bec dtH g’b@}?s been a change to the user proirle y
that t he 10 RRAEA USeHE SepRien t%eﬁndvah|angweudtgheosdseuoﬁnnglgmlamnges
ed wid hhe’lEWr bfle, Lpauned heird ona
[I\)/gglu:c ?E:atl ons Contgi chal?]ges 15 ?*ﬁqa%flﬁgasg gc\?gAéges%:'jrellbs[eF HCOPHQFEB‘?T?%% of
the user U 53 Re gashe M'?\%Uab?e%@rﬁ?féﬁtls dmde‘rertdlhm g\ﬁam:haeﬁesﬁw.ad@dmzrth&:. t$hemay
rmat ison t L t or
be. ¢ hat he°ﬂ‘§“§r“s‘%@f e 08 P PRl vl forRarbponnlatina ihg ragnidau s
other than AFsOhfaiEdnto BrRventthese aidrpbess bémg Mngf@ﬁ?&bstﬁld&t {%E&TS@G'D may
to see [ t artrec ni
Fnterest 20 o bar e e ey p gt SRulamsiiast breosemt dereimeayentos
or Play, Awd§te fromghpiingdgx: grneraiborabt arm‘ltmrsO‘VdardeﬁheMtérﬁ @cheN98hk t8ssion t he
retrieve i nf[peﬁg,;degrbecgu%t Jch%ﬂe F,9s b%. hnea% S c|)[[1hst zantrl at ?.{1 (I:oln'éh‘(}ag)efl;ty ?lnt }c/he
‘user U1l has to explicitly change APt the, uggraripfiteq ityis Hihe
i nf or mati®ncontaat ﬁ@ﬁhﬂ thr sphayedt \?m mehﬂ o ByFRERed, Oéh@tBM?lgéteghgﬁaé o dg%' S
T2, T4 means for entering a reques
-(I:-(7)nt ext -el) {rﬁgﬁgy&gntgﬁng atime, fromwhich a context will be derived,
or by explicitly enteri ng the new context. Wen this formis posted by

erfacin EIE % @e grl bed above, the new context information is
!S(I;‘,rlt’lt to tth Gl Q§Is gha 50 521 1, and inputs fromthe
cont ext - det Epmient opngeans 209 are di sabled. Different types of contexts can
al so be jgcluded o e g, fri ends/famI%/? and all 30 of these contexts can

be cat egoépl sed by waskd8SYAfaSHRLRBNANE FONtRKEKeh dhe cissurlé] iaodeitar’ntnhers bgr e
likely to beorde*tﬁdmefmmlhgmm%@%d'@lsﬁwﬁm%ﬁgh Y4 Lb&Pls arqgr% egt(?ﬁrl ath Bn

Wo 02/ ~ii7
t ypes of USHeS short?st I-JVA evelp it may be that the user U1 wishes to view information relating

tc 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,
Assuming

Away,
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:



PCT/ GBOL/ OSUS1 27 Wien a user U 1 first subscribes to the syste the form
.presented to the user Ul on his browser can include a plurality o

down nenus and lists conprising interests selectable by the user. As an
alternative, or in addition, the form can include descriptions of types of
users, antwo bgyiyser Ul can indicate which type 5 of user he is. For

exanpl e, there may be several boots buttons: Slippers butfJHB OI@FQ’Fetto
button Trendy trainers button Wal ki ng boot button 10 Cowboy boot button
etc.. Each of these buttons has a pre-configured |ist of interests appended
t hereto, and, upon selection of one of f#e buttons, all of the respective

interests will bewassion g an addj tional or alternative
use for the buttons, thegeqsuet q"Lfl qut}é%ﬁtEes %eahe TEIE0- B¢ deim Wresentest tot tese

buttons bestSer e ederitis browsser Tare lpclotﬂe Iaerpl@@lﬂtyc@m desh o@wrarp,gé—:;.g, t ghd Rigat ai n

lists of us@mpRGH n and performsome sort of
col | abor at i vensf il teﬁ%egtggglegabf) sfet"tagF 79 Aemativer esin agditienbthesdeen

simlar typgéd @F'Udewsmptl@ﬁs Iécbrcvrms of um*s,aandThfe udth QJMRL A %'&é{“h“?

sumar i sgd @neke F(ﬁh Ié/q:rogg a ﬁptl msed to a variety of format TelPees.
The formats inc e SetPVer? bpgwLbuttams;  1- node (cHTM),
VXM, XM, PosﬁlsmnerspbuttﬁDF The deV| ces include but are not linmited to
PCs, nobile phgp tb d %5 ot her communi cati ons devi ces, ganes 25 consol es,
set-top boxes, t| 2Weli a ki osks, wearabl e conputers, FAX and printed
hardcopy. The Trdndvminewbmwcyn be delivered on demand or alerted to the user
Ul. The al %rtw‘?gi %%tse a nunber of nechanisns including but not limted
to email, |ntel NS PRIPUYi ces, SMB, WAP Push services, Voice. 30 The

i ndexi ngoof sdaCawbyy bogesutesngcat or 205 incl udes both Iocal and renote
sour ces heI |hn formats including, but not limted to, XM, HTM, WA,
CHTM., 37t Axthesbrttang hap eceris:config@eNRt Hh0Gterests appended thereto, and,

upon selection of one of the buttons, all of the respective interests will be assigned
to the user U1.
As an additional or alternative use for the buttons, the user U1 is prompted
15 to select which of these buttons best represents them. The profiler 201 can be
arranged to maintain lists of users against type of button and perform some sort of

collaborative filtering and implicit filtering of interest data between similar types of
users,

20 Format of data:

The information may be summarised and delivered, and optimised to, a
variety of formats/devices. The formats included, but are not limited to, HTML, WML
I-mode (cHTML), VxML, XML, Postscript, PDF. The devices include but are not

limited to PCs, mobile phones, PDAs, other communications devices, games

25 consoles, set-top boxes, multi-media kiosks, wearable computers, FAX and printed

hardcopy.

The information may be delivered on demand or alerted to the user U1. The
alerting may use a number of mechanisms including but not limited to email, Internet
Push services, SMS, WAP Push services, Voice.

30 The indexing of data by Index generator 205 includes both local and remote

sources held in formats includihg, but not limited to, XML, HTML, WML, CHTML,
plain text, RTF and speech.



WO 02/ ~t 1177 PCT/ GB01/0OSG | 28 The networks over which data is tr mtted
.further includes UMIS, GPRS packet sw tched nobil e networks. Exarrgzlr| MR 2005
inplicit adaption of profile: traffic information 5 Assunme that the user Ul
has explicitly specified an interest in notorsport, transport and cars etc.’
for conteW@0AK? and Hone, and the profiler 201 includes T E/okby

states "If a user has an interest in notor vehicles, include an intt rest in
traffic reports”. In accordance with the description above, the user's
profile ,will be nodified to include the,pRnterest traffic. Assunme further
that the information provider 10 200 is arranged to automatically send t he

user U 1 data at Tr& Bétvearks Yvetayhichh@ats 3 &KL ng.
det er mi nes th t thg u(ﬁg Okﬁ on his way to mr?q‘f&’ﬁf‘{ﬁ“@# M%gacﬁf%g
devi ce 405 RATEFLaVEChHEMoPIRNEkS.s noving, and t hat the m)verrent is

taking the user Ul closer to work and further from home; inputs fromthe
diary and clock 401,, 403 confirmthat the user is on his way to vvork) The
first 15 r ’?ﬁ”é‘?/?rfdf’ffé%{’rﬁ’g aeptipatafimedit: itrdfdichafaromationom t he user's profile

relatingsto his iAsduafd bk ses this ipnformation to the
second retrievi ng neans Zlgqe %gat c%arsfp “8%5 Y GIEA; 4 NggresthinometarsRATt,
t

sour ces relERNRP %‘Q?ﬁfsﬁé%rfbscwmemseﬂbdg arachﬁlomn@ﬁdTth@pﬁﬁngrtjms;ncrﬁes a
retrieval eqg ﬂﬁatmgtesbqf Qr &ef REs ShOK, erggtt is transmitted to the user's

ternminal T1. As fic interest 15 relel8" Y&hides ingde @nciptaresit in
ggn:} Ieg:] , ; ﬁg’;ﬁgé’l’géﬁ$ d;g@swdam;eWIw thia cée{%g;ulaﬁicrra%dn@ l'cﬂ«%J %‘st@ﬁ% pgcﬁfgér ][v\:fﬁgﬂsb%é to
However . assume ttatl%:’tI he ﬁ{seenr%{ereﬁ?l 3@% ?)sqr@‘ﬁ% d ecfﬁaattﬂ@f'ﬂf%miah@@pe@wdert he

Bayes 1Aet2000% avdngéceto mhonpieity eace eiLghit UASSaG! At 6830 Lk, %ro%&];rg%e

échthat t ssuni n ser is determned to be i
cont ext) th%z’gt%d‘??t?@ﬁ'“inrage%“é?%%g85m§?t§ﬁ?‘”€\f [thaty gheaperi isdomrids Way Eatvesrest

is 25 |ikellipputs &ppeahe fracltndfgaﬂe\deélvmoshﬁdnhia&t tHak RRe @g%{U@mB\%ﬁ%t bﬁé‘tﬁa‘mﬁ“d' ng

on the degr nodi fied). The
preference ﬁg\f%ﬁ 'Wh's %HS%Q% &E’ﬁ@rnEP vierk ﬁ‘éd rfuﬁb%rrfrmﬁ hbanyes imputisniten est

i's i gnored ths@harhamdsmbm @@'r t40F cérfmm %PQM%Q& it WAGHL Qi1 & \565'8%' ?heh%rst _

cal cul ate t%‘ﬁueW% " ﬁs ects of the information provi der
particul ar rgoi;n FRs |%1 %?Yeén'”é‘?rﬁ}aé'ﬂnoﬁor@at@baw DBlgfileraglatieg aperiat ed

behi nd a fllmsiamﬂldted SOntehﬂtarﬁﬁa@éd%&lhlsﬂﬁférl‘n%ﬁoﬁ%"ﬂ%t %e%@hg %?’%)2&8 e e\%ﬂ e

i nformation, hA}l‘tern t ve‘_‘g t he whol e system coul
02/ - 11177 comp es 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 termlnal 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 actyal 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 DB, may be operated behind a firewall, so that external parties

cannot gain access to profile information. Alternatively the whole system could be



‘an exclusive or. exhaustive sense; that is to say, In

PCT/ GB0OL/ G 0~1 29 run fromwithin an Intranet, or a secure network

-environnent, such that the only conmunication with external syst epy mRtZ&E

recei ve updated information sources, for indexing purposes, and to

communi cate with a nobile user. As will be understood by those skilled:in

the art, th§ob/pysntion described above nmay be enbodied in one or nore

conput er prograns. These programes can be contained on v G THeR01/05051

transm ssi on and/ or storage nediunms such as a floppy disc, CD-ROM or

magneti c tape so that the programmes can be | oaded onto one or nore general

pur pose conputers or could be downl oaded28ver a conputer network using a

suitable transpission. medium 5 Unless the context clearly requires

ot herwi se, tHY ?&@‘h&“&?‘"{ AB 'BE8%Et 9 iBoPFCHR NERBOTK| efivirenmeht swshdthat ¢loarpniyse”

"conpri si ngéoramdnicatioh iviieh ax@ridP sP&emens ks lﬂ@‘é&idenumtg?ﬁfgﬁ%g&%n%s ORR0 &d to
e sense 0

"i ncl udi ng, MBEXNAEHTGSRE« A fogrommKRicaterveish axnelilelusdi.ng Y© 10 and the |ike

are to be construed as indicating that X has at. least Y, but that X npst

i kely has other elenments in addition to Y. 2 3 MAR 2005 30 CLAIMS 1, A

nmet hod of stori nS iYWl dendessiopd by gbpectkitdd mulbpent, thatihesntdh deBémast to a

user 6 on i : e user, wherein the subject matter of

interest i niﬁﬁﬁgé%ﬁﬁﬁﬁ%@ﬁ‘&’?{%’% @gbefc?éBE}\‘/%P BRI URRH T ResE RIPITRBNAYRST dis

havi ng at |easpeorntainegdran Faridisetratsatissiaf .antifve st6eige ANA4RIMsCINERT SNREENT

al l ocated t t hg. h i .uding the steps of: ~~ (i) retrieving

i nf or mat i onngé]d%{ ?‘ﬁ% Egsﬁ&ﬂbg’g%@ghgﬁ% S?réﬁ?tetﬁ"eo?'opﬁf@“f’%%lc?” Pe lpadep

t aggi ng t heonigt eneepedndnaf ganeed! i mmpdse amuutdanoce coiiihbavkioGHdREd Fvatl & was

al l ocated tQ. i ndi ng_s of keywords, (iii) ranking said tagged

i nf or mat i On‘?°'4§%'§tf’ggé{"$‘f’ﬁ%55’,9t ; Sﬁ"%togactémsﬁﬁﬁ"d%” Wefjﬁl‘né. state of the .user

end/ or eflvironnent, and

Unless the context clearly requires otherwise, throughout the description
and the claims, the words “comprise”, “comprising” and the like are to be
construed in an inclusive as opposed to an exclusive or exhaustive sense; that is
to say, in the sense of “including, but not limited to”. The words “X including Y”

10 and the like are to be construed as indicating that X has at least Y, but that X

most likely has other elements in addition to Y.



l'iv) storing the tagged information in accordance with the ranki
.associated 15 therewith. 2. A nethod according to .claim1l, furtheWMR 2005
including the steps of identifying duplicates in the tagged information,
and renoving duplicates so that there is only one of each tagged
information. 20 3. A nethod according to claim2, further including the
seep of assigning a predetermned ranking to the tagged information for
which there are duplicates. 4. A nethod according to any one of the
preceding clains including presenting tl3@ 26 retrieved information to the
user via s termnal, said presentation of information including creating a
vi ewabl e page conprising at |east sone of the retrieved information, such
that when a viewabl e page is created, a selection of said stored
information is retrieved in accordance with dl splay~capabilities of the
termnal. 30 5 A nethod according toﬁgQUQQne of the preceding clains,
wherein the identifiable state .of t i ncludes a user's current
state. AVENDED SHEET 2 3 MAR 2005 '31 6, A nethod according to any one of

clalns 1 to.4, ntifiable stat user. i ncludes a
user's futuré é\tqg%ég& gf E&gn’égﬁmh‘aé%br} Ry gsﬁ%c 'H@“?ff“ft'ﬁ’@’eﬁf &8 88
clai ms, wherei n theecasganity $tatebif ehe Gsept @h@einfths b@]mvmitmmﬂ{teﬂeaﬁinuﬂﬁﬁs at.
feast one of wealiiGhy, LPTRAT 8F ULfwoBDdLOl LTS, %eywoyds having at lasast one

identiflable state of the user and/or environment allocated thereto, the method
including the steps of: _
(i) - retrieving information on the basls of the subjact matter of interest,
10 (i) tagoing the ratrieved Information In accordsnce with whichever state was
ellocated to its corresponding set of keywords,
{iii) ranking said tagged mformatlon, at least in part, in accordance wnh a state
of the user and/or environment, and

{iv} storing the tagged information in accordance with the rankings essociated
15 therewith.

2. A method 'accordlng to claim 1, further including the steps of
' identifying duplicates in the tagged informatien, and
removing duplicates so that there is only one of each tagged information.
_2'0 '
3. A methed according to clasim 2, further including the step of assigning a

predetermined rankjng 1o the tagged information for which there are duplicates.

4. A method according to any one of the preceding clalms including presenting the

26 retrieved information to the user via a terminal, sald presentaltion of information
including creating a viewable page comprising at least éoma of the retrisved
information, such that when a viswable page is created, a salection of said stored

information is retrieved in accordance with display ‘¢apabilities of the terminal.

30 5. A method accarding to any one of the preceding claims, wherein the identifiable

state of the user includes a user's current state,

AMENDED SHEET



8, A conmputer program or a suite of conputer prograns, conprising ﬁmﬁt?ﬂﬁf
-instructions to cause a' conmputer, or a suite of conmputers, to performthe
met hod 10 steps according to any of the preceding clains, 9. A nethod
according to any one of c{ainms 1 to 7, including ,firstly. receiving a
pronpt indicative of the subject matter of interest, and in which the

met hod further Includes the steps of: 16 receiving a further pronpt to
retrieve information of interest to a uses, conparing the pronpt. with the
,further pronpt and, in the event of sidllarity, identifying the
information stored in response to the pronpt as being relevant to the
further pronpt, 20 10, A nethod according to claim9, wherein a pronpt

i nvol ves ~a request froma wuser. 11. A nmethod according to either one of
clainms 9 or®10" Mk FGFOEAiING @y onenviotisims Tatct 4 nwHerkinith@ Rentifabi & lstdi 8 LE
i-nformation. 2Re dgar ,&naﬁs%eﬁ%f}{uﬂé fgd 0 any one of claims 9 to 11,
wherein a pronpt Involves a change of State of the user, 13. Apparat us for
storing information in respect of subj ect mat t er of |nterest to a 30 user
An the basi3, A neisdh&ofdin gLyt ter of

i nterest Jncludes a plural |§t§@gn}j§§% & @r cec"" g'a'ms °§eé'1nq't?f ideatilighiels
havi ng at® | easStat8rfE the RewirPA eS| ieclades et '@ésttm uﬁmamad/mmpaﬂwrgoam; .
‘al | ocat ed t henehdof AYENDED SHEET 2 3 MAR 1005 32 the apparatus. conpri sing
a server conputer and a tenporary storage-|location, wherein the server
conput er conprises: receiving neans arranged to recei ve a request for

subj ect matsera Qﬂ‘ompntdirp}%braﬂﬂdor B OuitbCoPLYRpHEF BrdgdhE, ! oS SHALE ©F

t he user and/vr (i ronment;
nstruc ions 10 cause a computar, or a suite of computers, to perform the method

10 steps according to any of the preceding:claims.

9. A method according 1o any one of claims 1 1o 7, including firstly receuvlng 8
prompt indicative of the subject matter of interest, and in which the method further
Inclqdes the steps of:

186  receiving a further prompt to retrieve information of interest to a user,
comparing the prompt with the further prompt aﬁd, in the avent of similarity,

identifying the information stored In response to the prompt as being relevant to the.
fun:hgr prompt,

20 10, A method according to claim 9, whaerein a prompt Involves .a request from a
user,
11. A method according to either one of claims 9 or 10, wherein a ﬁrompt
involves a timed trigger to retrieve informartion,

25
12, A method according to any one of claims 9 to 11, whersin a prompt involves

a change of state of the user,

13. Apparatus for storing information in respect of subject matter of interest to a
30 wuser an the basis of a state of the user, wherein the subject matter of intarest
includes a plyrality of sets of keywords, each set of keywaords having at least one

identifiable state of the user and/or environment allocated thereto,

AMENDED SHEET



5 retrieving neans arranged to retrieve information on the basis @f the
.received subject matter of interest; ranking neans arranged to . a?nMARImJS
retrieved information in accordance with the received state of the user
and/ or environnment; end wherein. the tenporary storage |ocation is arranged
to store the tagged 10 information in accordance with the rankings

associ ated therewith, 14. Apparatus according to claim13, wherein the
retrieving neans co-operates wth storage arranged to store the _
information. 15 1 b, Apparatus accordingtv claim214, wherein the storage
is distributed over a plurality of server machines |located In one or nore
networks. 16. A server conputer for retrieving information in respect of
subject matter of interest to a user, wherein the subject matter of _
interest iRy (FHPBETEHISHEAMAIIPING DfseLEr SopTPURD ksl woketsporeracktosgt bicati@ywor ds
havi ng at |@aséin onesdré@nion{duedlcenptiadse of the user and/or environnent

al located thereto, the server conputer conprising: receiving neans arranged
to recei ve "WYCRLEER"T GFr2a9R5 toctecRHP Beieaerst ifon aitiast reatter of intewstiand wat a

i dent i fyi ngedeie ddaidnefyild e WRE RO Qer S HNFBHheny €111 €Ving means
arranged_to retrieve information on the basis of the received subject 25

matter of i'FY'&YIBEMeaP3 ALARGPIOLRYILE iniprgiation onrthmkasihef thetrecaivetisubject

i nf or mat i ommdttera¢ fRedanice wWith the received state of the user and/or

envi ronnment; wherein the server conputer is arranged to co-operate with a
tenporary SPHIREEINS AN 19 Hank S tatagvpd Sintsrmaéor! irc acdoornisei wigh ahe anged:
to store thecehaggeste o3Qnd B§ehAB} BFVIlaAMaGEOr dance with the rankings .
associated therewith. 17. A server '.conputer according tv claim16, wherein

the retrievifig NEXHs 08 "SHRYYY o&00H9Ph I6FRM e HfANEFh e F9rsttbre tadee
i nf or mat Pv énforAENDED 2 EttiziAnce-with YRRaIR associated therawith, ’

14, Apparatue according to claim 13, wherein the ratrieving means co-operates

with storage arranged to store the information,

1% 16, Apparatus according to claim 14, wherein the storage is distributad over'a
plurality of server machines located in cne or more netwarks.

16. A server computer for ratrieving information in respect of subject rﬁatter of

interest to a user, wherein the subject matter .of interest includes s plurality of sets of
20 kaywords, each set of kaywords having at |east ohe idenfifiable state of the user

and/or environmant allocated thereto, the server computer comprising:

receiving means arranged to receive a request for subject matter of interest and to

receive data identifying the state of thg user and/or environment;

retrisving msans arranged to retriave inforfnatlon on the basis of the received subject
25 matter of interest;

ranking means arranged to rank the retrieved information in- accordance with the

raceived state of the user and/or environment:

wherein the server computer is arranged to co-operate with a temporary storage

location, the temporary storage location being arranged to store the tagged

30 information in accordance with the rankings assaociated therewith.

17. A server.computer according to claim 16, wherein the retrieving means co-

operates with storage arranged to store the information.
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33 18, A server conputer according to claim17, wherein the storage is
.distributed over a plurality of server nachlnes | ocated in one o2 3ngk P
networks. 5 19. A tenporary storage location for storing information in 05
respect of subject matter of interest to a user on the basis of a state of
t he user, wherein the subject matter of interest includes a plurality of
sets of keywords, each set of keywords having at |east one identifiable
state of the user and/or environnent aI%gcated t hereto, wherein the
tenporary storage |location is arranged receive data froma server 10 ~
conputer, the server conputer conprising ' receiving nmeans arranged to
receive a request for subject natter of.interest and to receive date
identifying the state of the user and/or environment; retrieving neans
arranged to retrieve informdtion on the basis of the received subject

matter of iYR.er et serkbr taﬁ#wrlagaé&adlﬁg o ERMYAY, WheFe khel S16rd58 ¢ HRYA ey
Information_in_accordance 'w recej ved state of the udser and/or

envi ronment >’ can ?”\X%gyg?ﬁe'vef Wéc}f %‘f’?ﬂB‘F%’t? NS Y JROrp HEHYIBH i s arranged to

~store the tagged information in accordance mnth t he ranki ngs associ at ed
therew tg' @VENDI;DteS#Forary storage location for storing information in respect of subjact
matter of interest to a user on the basls of a state of the user, whereln 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 and/or environment allocated thereto,
A wherein the temporary storage location is arranged to raceive data from a server
10 computer, the server compu‘ter comprising
recaiving means arranged to receive a requast for subject matter of interest and to
recaive data id_entifying the state of the user and/or environment;
ratrieving means érranged to retriave information on the basis of tha received subjsct
matter of interest;
15 ranking means arranged to rank the retrieved information in accordance with the

received state of the user and/or environmant;

and whe_rein_the' temporary storage location is arra_nged to store the tagged

information in accordance with the rankings associated therewith.

20
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