+;e3er3,,-,/dl X263Tr 3x H NAGEMENT SYSTEM The present invention
“relates to informati on' m ystems. |nformation managegsniAngl2days
can be a conplex problem [here i's a 5 |arge amount of information

avai | abl g{igmlwny sources. For instapce, in a corporate Fé)f/r{%%%zﬁ?@t t here

may be in-house databases and shared word processing environ nd the
user may have access to an information network such as the Internet. ~'
The Internet is a known conmmuni cations system based on a plurality of 10
separate communi cations neiNVDREATION MANAGENMENTOS$SFEMEr @l countries but
connected together. It provides a rich source of information from many
different providers but this very richness creates a problemin accessing
speci fic infornmat+ i Ltori r.ol .
Sof t war e agents pxﬁ? eeﬁanﬁgg%&a%%rtgiﬁrﬁrnﬁghrﬁgﬁg{‘ﬁﬂ?ﬁ?%r%r?gfi on 15
managenent . Each lafmmatigemearddeinend mpwiadews £ambe ramvatpley ptablerer fitera & 4 ask
or tasksgo hal f n, ity ( 0 chi ne-based) Ln an, autononous
nmanner , ogae@%erghvc\ﬁuﬁ % qqoga(?moagt%g, g\(y)HrmrBTI\:galﬁlrg @angcﬁ%lgge%at%?r B T8pdPt2 t he
task or tasisporats éemdichanent areré nfraymbiei dmhagentdatigikbs Sehd® Céhades uwerd s of
rel evance to a topic qr user. It uld therefore need access to the
document s, FPERRSUE ARVQARATtENY 1§ UsST MPVARAvEACor T & B ABCRRRIRL'S
and data t ieRaY BetiRteradl ection to take place. Different types of
agent - based systens are described in several published papers, such as

t hose published ihhe hetepreddecdkpRi¥n FOMMENicatians sistersdeasad amedrwalitvonhl
Conf er epge e I { . ony: of: elLlJ.gen n

VIt - Agant a0 oy Fa o Rk 8 ioq h Fperof SbeviaaoRuiPe put ) 55
Conpany Lt cconnBEtaskmeether altquevifdesa righ 3@86e ahihfodoatiarepecmang|djfferant
general conpr ' Leview. of :ha echnol oqy. .S _aiven cinth
L Rhana.  TRBFIUEES bYSHTE Ve Ychne B Ea et Bro M Re i timg e R E o

Revi ew | ourasatherd/@d no tedtralMoonifyringaemeiscatd®m.244. |1 n co- pendi ng i nternational
Patent Applicatio unber W96/ 23265, there 30 is described a software
agent particul arl §° TYEre, 48ent Prr?f’!fgngt'?rl?r‘f"wﬂ&@@ﬁtéﬁ{’.&ﬂ’iag AYERINTORMBHRN as
"JASPERYE |panssafib@l egath et gotirally baﬁaﬁﬁa@; fUNcavRAy aBthertint & thiie obiser
to docunents of interest to them To do that, JASPER uses a keyword set for

the user cdieks eBcbenalvRfvan entlly (emag o mackine-hgseadsdhAn AYENOMNUSPERNREN
~M-0i | donDi g getheriw YA Yo 2l WHat Yo O Rle2Ad 48 scBET éﬁé?%f, %&p&n%&%& bPgadigyword

set to pick up docunents that would not have been located otherw se. There
are al so t oodrsinkteman, éoinforrauerspgrntiright selecheeduonernts o rélpvanseltoas tefdie

PROSUM i nf o i.0 i j i i ' - L Ng:
Eur opean pat e anh PO HsttertBEH 42555 o she BodtRereE Ploce R RARERALY,
in ' ac@Or densxdest the ralevsetr decypzarits,caridadata nnd enatsle thasélectidrhentake midog. i n

accordance with t content of the docunent. Hencg a.user | ooking a he
Ceoul Lo of & sear DITGIRA Psa i GoPRc Ram Pt A GRH 5y een APEg
alerted to gaghps s ad thosBiptblishella the BFockeliRbebERle FikstlzpRISRend ed by only
a reference within the docunent, the 10 docunent bei rAg?JPri nci pal ly dabout

sonet hi ng elndenatioes eRiveiePRES oF dhriPrrsticels prlicplienetintgllignpt figeats an
conventi onajs $RA Rt F8Oh o%v.w;n@ken&etp%bﬁm&%m@tﬁa&icaﬁ h«s{;i@éa%ﬁnt

invention, there’is provided an informtion nanagenent systemfor a
pl ural i t3p ofouweny Ltd.hBiakepelinaagashire. ingt 996 anst 19LasespepiivaigeA genesdlf ace

data i mput PaBpeisrs R teya 8 Sy Hsed BehhdichPiLuPbeRORRBRATS: Mook ©
recei ved at“Sbfewiané digkatse AraQderliw "sincthie ipovbledgdafrmyirssetring iRet/Teav phatsal st or age
eans. Vol. 11, No. 3, pages 205-244,
In co-pending international Patent Application Number W096/23265, there
30 is described a software agent particularly for use in information management. The
agent, known as “JASPER”, is associated with a user's Internet browser and alerts
the user to documents of interest to them. To do that, JASPER uses a keyword

set for the user concerned. However, by using clustering techniques, JASPER can

R ‘
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_—1v) neans for generating and storing user profiles, each user profile 20
conprising at |east one keyword allocated to a respective usery SVD?AYaTZ[] zeast
one data retrieval tool for locating information in accordance with eag h of

a pl ural Wo/egpfiigsser profiles, for storing data relating tq-.cgné@gsr@m‘on SO
| ocated, and for searching data so stored in accordance with at |east one

data set generated by the data input tooly; and 25 vi) control means for
receiving said user inputs and for running one or nore of said tools

wher ei n t heextend rtbé kegeosd kst trdapkedh dpcurnses that medd et $avd hesariocatpyt
information,  to run the data input tool to generate and store said data set
fromthe in%h rVlvﬁfbrmation, and to input said data set to the data
retrieval tool toTR@erard st thoBDkdeawn fop prdcRE&iHg thk NhrAaEIbLANtselfN sbéH Ss
"cont ext msa{}‘,zé %g% information whet her. presented in words, inmages or
conputer co QUM HherEationd SWHMagisph deseribed dvripat eppligant soco-Reedinput er
program g NE@oREin PaGRE apBhREibh Hinbei 730984 B NGRis LftXthafibdLRtormation in

wor dpr ocessed docunents, or nultinedia objects such as novie, picture or
sound fi | esaccordyygeowjthiq 0gers Aar§CHRYIeEst RUTEEHES/ OB bivlindatepsdancemvight

wel | be anojie ' ﬂ&'!'l”- Rgnt i e £l hunan
entity in tﬂ% %%rﬁ%gf[é‘f of ('? I's sp'ec}.ii%r@g;éts:agoeﬁ.Ig?ﬂn'?%ggglﬁ%Fe,SS%gjsd%tags%aénﬁ and
gener at ed bieadhg thessummanyuiroduasld koRBOSEdE wall e taterset tomnidoburobatr imcvkichs es
the informagjon_but.i.s relativ ch smaller data.set 5 than the

i nf or mat i 'onh?et g ¥ "?—tlgheég '%T%Pa{g %é’rgg? @%9"13o%?fieéeé'cﬁnwftgghf*i’? d8PURARY 2thet
of keywor@lsdoeumeért balyg AREIpalseatsildisormifihg ienfeOr SBEH Bbc FHEMsasne hedts @8 and
downl oad dat_e}sﬁ, aut hor shi and_evefn an,abstract or summary. Enbodi nents of
the present Picke®HPiRymate eanvantional isediChrtPYsusef ul i nformati on managenent

environment for aaRkiidild to/ eRbolmdnts W RhETBENenb GnvidhtioR! SR&eTi8 broftaed Fh! ar
topics. Preferably, the control neans further conprises neans to |og user

i dentity i nfréeimatianmagagemantgystena iy plyaliv: at eskrsr e svstam waripsisingnput by
t hat user. This egabl DL&ShidrBR Xer ci Se . )

nmodi fication cont E}ol S%Eééta\%ggﬁgt%arﬁ bser Bzcr)\{i'%gtgﬁg{g ‘&%ﬁ#@ﬁ nbcr)ﬁlg?r%?l’t s of the
present Twmventi oniican datostodegeameansirenel y useful 7 5 data storage and

managenent environgent. for_a pluraljty of users. For instance in a.
corporate envi ronrl}g‘rslt 2 t% 2 foPE stgf’f dféﬁe AEEG Sy & h‘{eat?iaf?f ir}ﬁ%rnt U0l MRy
char act eri sénfarmpatigrecécenved BRthddntfacedand far pterind ehd atatd heetpnofhectataThe
control neans may be adapted to give access to the data set, and/or
associat ed PH895HIGBF only to the user providing the user input.

i nformation. This @i ghhedR 18P geMERELIRPEND BRFIAGCRePYrdfiRG, ThER LBEr FHBfile
identifier for that user against an i1dentifier for the data set, or by
addi ng t3@ icampfisMocat least onp&eyword plpaatad a2 EespeEtiye Y88 . Such a user

m ght be called ag) Ownglieddd onglcBts Aetrib el 1Bl tof Bctifg infohnbfEAH b¥ednfanddhe
control neans nmay give access to additional users, but not the capability
to nodify tethdageh st pludlitr ofagssscirafiles, fonfsvonmat date. reRBingr f inferbiagiontsve
control neans furthe rQyi nage t,.capability f.ar e C ed
as owner inl?%é?é't%nec{ fcogr]ste%r()cﬁﬁﬁegaﬁgas%a{ﬁ%i 'ﬁt gfﬂgdgnfed\"s 3# heoafS {‘Iﬁﬁén a? ?éet?s
for other usgenerabey bpah@daermsaputtovbapdct of the data set, the owner having
uni que cgpntrol over, the contents of the.register. _Preferaab ,- the system
further €onprises isercYoLR1428R TRELTREIVIRG, Faidiser |igRyts Rd: BE fupaIng fN5uPT by
the data rethée\RlsatiPols the sel ected results being persistently stored.
The results may be persistently stored in relation to the relevant user,
and/ or may be per svBereiit the emsfabdneansy ] AP, tiD Yee teldLBRIRSAfsHEeDPPYhe
data retri e\mﬂoﬁ\?gé}n,t%eﬂuﬂctﬂg%a{{‘@gﬁ?%ﬂl 45 gerldlafs LAY SRHEGER Lh8 LPRERIROT @

"virtual case sults se ted for "persistent storage, for instance ,
provi diing input information, and to input said data set to the data retrieval tool to search said

30 data so stored.
“Information” in this context means any information whether presented in
words, images or computer code for instance, and would include a computer file or
a computer program, Internet pages, electronic mail documents, text files, word-

processed documents, or multimedia objects such as movie, picture or sound files.



1'5 MAY 2002 WD 99/21108 4 PCT/ GB98/ 03101 cl osely rel evant background
I nformation to the data set, may even be user specific so that qne @eﬁm
retrieving the virtual case file in relation to the data set will™b

provi dedyyy different set of stored results fromthat o]
anot her usegtrgﬁllflosrel ation to the sane data set. 5 Pr eferabl%ﬁéf%&eg%&é@ I n

which the data retrieval tool reports data it finds by searching includes a
nmeasure of the rel evance of each piece of data to the data set used in the

search. This is of "qaaatmu%ﬂ Welit Be &itREepidcRl BF NRiUiPReANVI AOBNEs R
today in which it may not practical to )rbew ew ﬁlﬂﬂrr%re thalrjl a veryt

snmal | pr op@eEESATiyfa Wﬂéf‘ﬁﬂf'ﬁb&ﬁ‘ ReHonadtef this swegificeenway by the user. The
measure of 10 as§Pekfliarh 63k b BaRhed by 1fe %ércrgggrtg@te&gé pidl" ata

conti nuous way. For instance, It mght be sed to s f esul
into two orsemwl‘ecl'h ghenasterishe the rlrsflorma'ye'n boeiingelstivean@ ynuckl swaller dava aet

request el ond Jay b vve rel evant tp the. reguest The user
can pref§ gB Yy Se|ng%r{naﬁ ﬁ%r‘fyelflg@ceer% &%s‘f’t MBE SPERSISES 'idﬁ”fTi iR SEh
request. Thifskéyavorts,Contit afhy WontpriseowBdisiensIC ihfemedtims skbh iy eheatioR0&dd a
fixed nunbar of search resul f‘s r%iher than all the results to a certain

| evel of r&oMMeREdatas BRMSNIPING BNELT R APFIRC K SHEMAYor ded as owners i s

the assignnment ofgniddRheMmserct tthed pledehtSHiventiBR ARt Saetpérwmaﬁw%@m a
proj ect. Each project may have a set of users assigned to it. This can

provi de a ridiesgatiehtmprademany envitanmentaiprwaeRlusalisy opbatsers \ﬁb?rpﬂahedbethe
proj ect 4 §WnRler&REY Irl qulrahfjopq:&rm*l%rférgglv d ant%i%hgéns \‘-U?ﬁ\eﬂégﬁ\?mseéqﬁ\@ans

deletes the li1st of assigned user |ers ect a set
profile, cd&nm lomeﬁerbeemmmiwmmn agaiast atdelta dett @ma'rsdn‘pdry inferreatiah fnpotn t he

system by t Eh% r ?EEfeenra%Pl é’theat:oﬁr%li %angqtgr ﬁ?{‘gﬁt gggenstseanrpcprgpgﬁgtﬂ ?; E)f €

pr esent | v 25 ¢ani e a transpar e
sear ch, retdonenodd bamaleﬁrthanaﬁejand dtber @ser§.he user being able to use the
system wi t hout h ct and operate.the different tools. This can

to se
be done by 'gi vi n? imeatse 6?%0@%%% g"VEI crR Previde B Aaxtiemebnisefi yse
a requi kgMedHta Isfora§e Ry tmaitg eARing @nvRoh@eht RRPY Bﬁﬁélﬁ%edeUseH. FBPiHsdarRR,

not ed that the data storage neans of enbodi nents of
in a corporate environment, the data set generated by the data input tool may
characterise a project and may be stored as a profile for the project. The control
means may be adapted to give access to the data set, and/or associated
information, only to the user providing the user input information. This might be

20 done for instance by registering an identifier for that user against an identifier for
the data set, or by adding the identifier for the user to the data set itself. Such a
user might be called an owner in relation to that data set. Alternatively, the
control means may give access to additional users, but not the capability to modify
the data set and/or associated information.

25 Preferably, the control means further provides management capability for
the user recorded as owner in that the control means may maintain a register of
identifiers for other users having access in respect of the data set, the owner
having unique control over the contents of the register.

Preferably, the system further comprises user selection means, for

30 selecting results output by the data retrieval tool, the selected results being
persistently stored. The results may be persistently stored in relation to the
relevant user, and/or may be persistently stored in relation to the data set used by
the data retrieval tool to tocate the results. This introduces the concept of a

“virtual case file”. Results selected for persistent storage, for instance providing



30" present invention may conprise a single database or a plurality of

dat abases. For instance, one or nore search, retrieval andlor anglyaY 2002
tools may be provided with its own database, in addition to there being a
system dMBPR4E8 The (or any) database may of course al so bmEr/@B®ra3idaut ed or
centralised. WD 99/21108 5 1 5 MAY 2002 PCT/ GB98/ 03101 Enbodi nents of the
invention will now be described, by way of exanple only, with reference to

the follow n rawi ngs of which ure is a diagram showi ng the main
conponent s 6'8 'g‘rﬁ 'F'ﬁf’%’?ﬁwﬁ‘iqk@W%'@&rﬁtﬁ%P”ﬁﬁ‘éI‘ﬁa(q M) mAycoredi bigusss specific

preferred egbesiien b Fé‘«eﬁewnyqnalmml%ﬂ%é %n %el'aﬁoﬁ_}ﬁ 'R 5Ld Ui %@t' no

a typical visualisation of information relationships unctionality o
a nunber of PﬂONfCiﬂdrm(tth(mdlf\an%rg@ﬁém sy ed eeau{ts NB)M ¢oatwneides tomyotheefieerabl y
be provided 0, tware agent, known as "JASPER', described in
t he Appli canetb%sorﬁg%n%een g’{at%ﬁt Appl i cation Nunber 10 VW096/ 23265.

Referencds to JASPERembm, tbe wdin whmn tdesialta batnevdl Reolfreperts aarl it Findobya
nunmber of | MS ca nthefo

% Eg esc 4%&75? The or gani satlon of
i nf or mat i ons?’/ﬁrfw ”Eﬁ\é %sr?é’beaéH{?oﬁ W@rﬂe B?CE’L?I ipce phdFada thn datfeset
principle thadd al dhedstlarcH.t €A ik bf IgMatalise |ﬁbh@@br$1ple'9< .hmm@ab#@hw%dn%nte&
conputing sense, and that every object has a "profil A profile may be a

15 net a- d39RYsiiniMRish Bf maNendtohe PRectiask te deyiewt Wéhdnp@cthanoa V@r\prsmailu e
MRy COMpri SBrAASidiPbe uJ\f'o%aﬁén Igexmnéism aA‘dPé&fdkar‘ bgaeﬁe (G U0fhel REQLIBLJFON

to enable the object to be retrieved and for its relevance to a partlcul ar
t opi ¢ of 1@ oAssagiation cant e Applied dosaddigtretd mathee thab. a Roatiswalsl yaywi tFom

h
o | cant s Mot Aud TR Bl Yo TEIRI Ll Pl O30ty B Moyt

obj ect wi t hifirsttlhgerl thﬁn@amngazr televanarto pr @peedti @8l thd Sdbaadteydr beirgy akakly
ordi nary obj ocunent epresentin a textual docunent -

ct ith
o VIEB page. EeARkto RSB ey LT GeREaa bt AHerk NOW P GY i are to b
mul ti medi a- ratetsabine@bponggto @ rebuen. rEGOILinGntAasPivitikBoWh saaliididds e.

15 which report a fixed number of search results rather than all the resuits to a certain
level of relevance.

A capability reserved for users recorded as owners is the assignment of
other users to a data set. The data set may represent a project. Each project may
have a set of users assigned to it. This can provide a management facility in that,

20 when a project is completed, the project owner can flag the completion to the
system. The system then deletes the list of assigned user identifiers. The project
data set, or profile, can then be reactivated at a later date or simply deleted from
the system by the owner.

Preferably, a system according to an embodiment of the present invention

25 can provide a transparent interface to a plurality of search, retrieval and/or analysis
tools, the user being able to use the system without having to select and operate
the different tools. This can be done by giving the system processing capability
such that it can analyse a requirement in context and select a tool appropriately.

It should be noted that the data storage means of embodiments of the

30 present invention may comprise a single database or a plurality of databases. For
instance, one or more search, retrieval and/or analysis tools may be provided with
its own database, in addition to there being a system database. The (or any)

database may of course also be distributed or centralised.



A project is a project object. A "project” is an object in very nuch the 25
sane wgy as an ordinary object with the addition that users may. WQ@ a
project and nodify it. A user may al so be considered an object Lvl %e
| M5 in NYONRIRHE8sanme way as a project. A user's interests FATGBBHBHEent ed
by a user profile that may be nodified either manually by the user or
automatically by the I M5. Links may be 39 established or suggested bet ween
user objects and_apy ot her ects stored within the 1NM5S. Referring

Figure 1, an enbﬁw%é'me%? Og § KSPHRR VB "RIwHRE, eeaanibeds Ry @’ﬁ\y("lfﬁé)"‘mip? shovvn
di vi ded i ng@yfivn® rEFH?Eﬁé@f@{heO@'IIBWInQSEBVE’C%Es oflwhiddiY 2002 wo 99/21108 6
PCT/ GB98/ 03101 LOCAL STORAGE USER | NTERFACE DATA ANALYSI S SEARCHI NG &
RETRI EVAL. 5 At Figerenkds g diagremeshqviing $he mein gempasentaof andrfermatieont r ol

i nf or mat i op,, pg%pﬁtyﬁ@%@@%@a&am@m%ﬁaf& Qﬁb%&fr‘?\%ﬁhgpme .R@éétr%n for

exanpl e to recelve reques I nfofmat i on an aunch one or

conponerfts in orﬂeuraalgarcbagiam IzblU$Te@;t]mmsevmcﬁlsmmhl:sa&nptmecs‘tlsform\étldsmn the
LOCAL STCRA ctional part of the system the server 160 10 is connected
to a Databat '°@3E{5’3hent 105, conprising a store for an | M5 Dat abase) and to

a Local Search Emge fenctidhality ous @uiibes ealrfbinigtidn e ahdfendéitaiasen 1s)
according to requirenents for local information retrieval of the server
160. Al so FW@P%@HSmwfﬁfefﬁeleMLwé%%&eeea%obeépft%f PReRL koewarRg

Proj ect Pr @JAéeeR'ifh%scaeedMA {hebRpsiRSAt'S laecbeheinngaté& Apphichibm NuRBePEARCH &
RETRI EVAL functi onal %art of the sgstem - rinci pal nmeans of access to

ext er nal® sWQ%‘%’@@ﬁﬁ ehrraacesol? SAPPER VY hgma esWheD dRHERIng ¥eri es of
conponent Sf Eﬁa\t ea%@rﬂbEPoit s lcBhRIoRBAts iR Tnd ‘Pol g?hihe&r%@ioﬁeamh' ng and

retrieval ion according to requirenments he connect ed server
160. In partl culTale organiSatinrebf injempaticergwithinopreéeriest ersbbdiments efgehet IMBis145

and search en es e \Y; searc nd to, retrie .

i nformati oﬁ L* rom ?rﬁeth?rérh@ %fg ‘{’lﬂ%gea;gtgnse @"‘gpa'& ijgc?seahgg% s°bbe)9t't he
server 160 oriemedddinpudihg senc)TPad et el/éa/ obigchieagds Opiofifet . Aoprafikei rihy b tah
ver sion control of external I%(hr etri eved docupments. The ser ver 160

i nt er f ats MGAEALR SYBRAIE GhphEARENT AoF [HFRSAUMS QRIECY RE2\REPIUP SPAYCBITPTTe
means 150, a@(m)ﬂ@yh&fof%e%a/o@@m%r@iﬂb@ﬁ@}’mbﬂid%ﬁﬁfb@r%aﬁma erfble tihdbbject to

interfaces are known in the art, for exanple from books listed on the
| nt er net atbeuﬁtﬂy@\regiapnﬂe@@uqt%ée\gyggch)rto(@Fq_aftlcular topic of consideration to be

Nt |/ w004l v T8 R0 B Srohle, Wkl HOSDAT AN S Sl b s

part of the system one or nore Profiling Agents and Data Anal ysis
Tool s 120 @ﬁéurmtmnaﬂndt)eseabhdmmﬂeépebbmsw pengdinged ABPER patent applicatipn.165.

Physi c or | ogl .connect I e he profiling
agentsa%ciS and t {T'&ﬂ_e%ﬁﬂ@r@xhﬁpﬁgj@g% %d%qﬁ&l% \SQESR'E%OO) profiles.
Physi cal or | ogixKdidoemmenrct isons oreinany ijdne, prmuodednbeudmesermhg gitteer yasi S

tools 120 and a nurrber of oth M5 conponent i ncl udi ng the, stored
profiles 166¥WAkdagsmenty agRa%&Fé‘&ﬁg B 9ol efﬁ&? W°'d1pr§°f?ﬁ§92ﬂ96 mggt - or

99/ 21108 7 RetceRIAiRR4k1type object - eg. a vudeo recording, a picture or a sound file.

A project is a project object. A “project” is an object in very much the
25 same way as an ordinary object with the addition that users may work on a project
and modify it.

A user may also be considered an object within the IMS in much the same
way as a project. A user’s interests are represented by a user profile that may be
modified either manually by the user or automatically by the IMS. Links may be

30 established or suggested between user objects and any other objects stored within
the IMS.

Referring to Figure 1, an embodiment of an Information Management
System {IMS) is shown divided into five functional parts:

SERVER



Wthin the SERVER functional part itself, the server 160 is connected, via
a Common Gateway Interface (CE) 165) to conponents designed tq Swavor2 t he
f USER | NTERFACE functional part of the system In particular, the server
160 is cowmep2atb8t o t he Rel ationship Tool 125 to provide tRreTBIsO3Mmal
means for the 5 graphical visualisation of information at the user
interface. The server 160 may al so be conmected to a Speech Conversion
conmponent 135 so a_gﬁt cgﬁéai i eces of information may be nmade avail abl e
fromthe server 1 R R | NTERFACE as spoken nessages. In addition,
the server 160 maydR pAEREQRlced to a Personal Agent conponent 7 30,
arranged to nonitor user input received fromthe USER 10 | NTERFACE, to
suppl y user input RATAMNALYIfponents of the | MS via the server 160, and to
provi de informati { FACE in response to actions triggered
within the | M5 by%téeﬁtﬁlﬁ%ugﬁrﬁé R I NTERFACE functional part provides
an interf@ce to eadththef hearhwitbe INIS I9s@rServef51 81y armeagesd o canihér irdoMiatéon\eb
(WWN Brows Interface 15 170. The br er. interface 170 is connected to
the I el ati onoht BeRbE* SomBofdts of Haell /e guntlebeb e et sxpeia fro recove

rel ati onshi peqwsts tiar Hafoinafibayad g6 dpbhaaldng b0 &8I Sombohdis |iNBorde? id1e
personal agent conponent 130 and to the speech conversion conponent 135.
The oper at | G¥N&TAIe AURBRANSRAPISUGH 58AUESEh of the conponents of the | M5 20

shown in Figure 1 yithin MeWdEAIdeTORARENUNBLORY Hartediathb sySRhY Sthe Bafverarate!
160 provides the principal controlling means within the I M5, 25 |1 nking the
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i nput receivgd from.other, cogpon NS nd . Su y r Ltipg
out put fr om%‘ﬁ% '§5m88$rp\8ﬁl3'ﬁt % L?rrefiopfﬁhgr-rot%é ¢ 555 %gxleisngﬁén%ﬁ?tg?%ﬁ?
tng SeLver Jﬁefimar%merakwimﬂelft&sbﬂb? bélow, gat evva% bet vvereﬂr)l gorr;d)onent?] of the
IMS, the_principal functionality of t st em bei ng enbodi ed i n those
corrponenﬂg. I—b\A/eveW,‘tﬂfﬁ)F'ée SFH ﬁé&%ﬁ&%‘nét‘?%ﬁlaﬁp@”ﬁﬁ? the (SR vEMS be

i npl ement ed VAR rhBhsS 8 Rice SORB OBREMhal §8@cks JTOITGHARBhCIorSOIEE IN8PLGS S
of data analysis performed by the 1 5 MAY 2002 WD 99/21 108 8

PCT/ GB98/ 03102Vidagl 3 skdes 0bloomMPPOeRtsy 836N ia00rfed dcetheninterinat 196 seragaist
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20 145 .and search engines 140 may be provided to search and to retrieve information
from the Internet 155 in response to specific requests by the server 160. In
addition, a component 150 may be provided to assist with version control of
externally retrieved documents. The server 160 interfaces to the agent
components 140 and 145 and the version control means 150, by way of a

25 Common Gateway Interface (CGl) 165. CGI interfaces are known in the art, for
example from books listed on the Internet at Universal Resource Locator (URL)

http://www.boutell.com/fagq/books.htm
Within the DATA ANALYSIS functional part of the system, one or more
Profiling Agents 115 and Data Analysis Tools 120 are provided, each connected to

30 the server 160 via a CGl 165. Physical or logical connections may also be provided
between the profiling agents 115 and the LOCAL STORAGE for project (102) and
user (100) profiles. Physica! or logical connections may also be provided between
the analysis tools 120 and a number of other IMS components, including the

stored profiles 100 and 102 and a Relationship Tool 125.



. Sedrch Engi nes Search engines nay be provided to carry out searches for
externally stored information - search engine 140 - or for inf I on
stored internally within the 10 | M5 dat abase 105 - | ocal searcﬁ 5gﬁ&r?@mllo
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The USER INTERFACE functional part provides an interface to each of a
number of Users 175 by means of a World Wide Web (WWW) Browser Interface
16 170. The browser interface 170 is connected to the relationship tool 125, in
particular to enable output from the relationship tool to be displayed graphically to
users of the IMS, to the personal agent component 130 and to the speech

conversion component 135,
The operation and functionality of each of the components of the IMS

20 shown in Figure 1 will now be described in more detail.
Server

The Server 1680 provides the principal controlling means within the IMS,

25 linking the functionality of each of the participating component parts together,
controlling information flows between components and launching components to
obtain information or process information as necessary. In particular, the server
160 may make CGI calls to appropriate components in response to input received
from other components of the IMS, and may supply resulting output from one

30 component to another. In its simplest implementation, the server 160 may perform
the role of a gateway between components of the IMS, the principal functionality

of the system being embodied in those components. However, more system-
specific functionality may alternatively be implemented within the server

component itself. For example, some aspects of data analysis performed by the
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user - ent er éendte pheriae qoandeetingr paieof renspsandative mdde icans on thedisptayed by t he
| M5 search agents 30 140, 110, including the follow ng procedural steps:
Procedure Search (keywords): Crease an enpty graph and pl ace a node

repr esent i Rglatioeskipaiodh in the centre of the graph; WO 991 21108

15 Data objects are often related. They have things in common with other
-,- data objects, for example two text -documents may share .a common set of
keywords. Tools, such as JASPER, exist which can find these relationships, but it
is often difficult to present these relationships to the user in a way that is both
clear and yet not restrictive. Known methods of presenting relationships rﬁay also

20 fail to offer a personalised view to each user.

The totality of information available to the SEARCH & RETRIEVAL
functional part of the IMS may be looked upon as a huge network (or graph) of
connected objects, with relationships between them. The aim ‘of the Relationship
Tool 125 is to present to a user 175 via the browser interface 170, in a clear way,

25 the small subset of the objects that the user actually needs to see and to allow the
user to view, at a glance, the relationships between data. The relationship tool 125
is intended to provide neither proofs nor deductions; simply to help the user to see
relevant information, presented in particular as a multi-way mapping between
relevant objects known within the IMS.

30 The principal functions of the relationship tool 125 are as follows:

e To display within a window, via the browser interface 170, a graph of
connected nodes. A node represents a data object in the IMS, as may have

been suggested by an IMS agent such as an “intelligent” agent 145 or a search
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on the graph, nodes 215 and 220, linked to the node MAY 2002 WO
99| 21108 13 summarising software agent, such as PROSUM, and display that summary
within a text window after a user clicks on the respective icon shown within
15 the graphical display window.

e A user may establish manual links with suggested data objects shown on a
graph, in acceptance of associations suggested automatically by IMS agents
such as the “intelligent agent” 145 or search engines 140 and 110 via the
analysis tools 120. A manually created or accepted link between data objects

20 is communicated by the relationship tool 125 to the LOCAL STORAGE
functional unit for storage in the IMS database 105, via the server 160. A
collection of manually associated objects may constitute a virtual case file for a
project and may be to some extent user-specific.

o The user may specify how much of the information suggested by IMS agents

25 will be presented on the screen, by “pruning”, that is by specifying the
minimum strength of an association between data objects required to qualify
for display on the graph.

o The user may traverse the graph of related data objects at will.

e The relationship too! 125 'may interface to IMS agents such as the profiling

30 agent 115 and the analysis tools 120 (preferably JASPER), via the server 160,
and to the personal agent 130 to provide data entered by a user for use in
searching. Searching data may include a profile of a user-entered document,
created by the profiling agent 115, or a profile of a document retrieved by a
search agent 110, 140.
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the

- An algorithm may be implemented by the relationship tool 125 to generate
a graphical representation of data objects and the relationships between them
based upon a list of keywords supplied, for example, by the user or derivea by the
20 profiling agent 115. The relationship tool 125 may provide access to the following
'to enable the graph building algorithm to operate:
(1) a Priority Queue to store references returned by a searching agent 110 or
- 140, to be arranged in order of strength of relevance to the search;
{2) a Graph Data Structure within which to represent objects and their
25 interrelationship; and

(3) Search agent interfaces.

The relationship tool 125 may implement an 'algorithm to take user-entered
keywords and to present relevant information retrieved by the IMS search agents

30 140, 110, including the following procedural steps:

Procedure Search (keywords):
Create an empty graph and place a node representing the search

in the centre of the graph;
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functionality of the profili a i he IMS. |f necessary, a
docunent may be convertg‘&?’l/‘lf’%?sefggﬁe]%(%%?é’ag?g ?%éeg‘gf’(f)érp’iﬁﬁe%éy gll‘r‘ﬁeéfrface,
to a Web page fornmat befParme hibé nggertesentred (ibeordSRIERtAIRG Hesekidd N the

i may” originate froma variety

Docunents presented to the/ g{rofi) I ?‘? agent, 11

of sources in the | M5 afB2YHE BPSt ?ﬁg helng,p /?fﬁy’effé(?ﬁ%’éﬂo e sgaseart i#8fy of
purposes. For exanpl e, @tdtsehe 8HéRIOSLIENEHNRITEreREePINIHE FrioHBS BLERS On may
be 15 submtted for profiling by way of the browser interface 170 and the

server 16D. The proj ect FHhyadfe seq/chtrearbpntthe waph és agode conneated go tisi ch
generates an HTM. docu b dpupgny; PLALACT rinption.

subm ssion to the prof {TF?'TFI"g'e a@%ﬁt by gS’.”;ebl'%é {eg lﬁ'l E”.’%gss"g*? (f?%ée);?')r)rgépl%% tgteor ed
by the profiling agent tdBvancetadfehe @CE (BT CRAGEr tHee /nepitiy aotre pald@fadnitie 102
for use in searchiEagsfe%;chrel ated 20 data objects by the searching engines 1
10 and 140, or used by "intelligent" agents 145. Data objects returned by
internal or exterWhismarchodey inaye Sriokitya@lbgudse profiled by the profiling
agent 115 for storage in, the | dat abase 105 _or inclusion in a project
profile ‘EQ)Z or user pro elté‘gi@%%eﬁéf’ﬂoﬁﬁ’j’é‘i% fPx thecrriofte JUgHe R dereqrove
conveni ent basis from wgch the anal ysis tools 120 may derive further
information 25 of interest to users of the IMS. Project profiles may be
enhanced at any tine by Ma& the 8pd@@nivis#efhe project through manual addition

or amendnent of key\/\ord%etlgﬁgkg:wg}jg o YR I;Meggﬁgé,%r.ri ng to Figure 1,

enbodi ments of the present invention m'g%t be used as follows. A set of
users, for instance enplkegeenl) theamost relevantkerwondsnnent or police and

t heir associ ates, have ess 1o the s m yia_personal conputers or WO
99| 21108?§5 1 5 MAY 200%@1’??%%/%%?*%%’%%?"\,%f'?%fﬁl"&”{”@( ‘nal s 175. Each
user is registered in tlReusydeawsiles fAgrdreanytemnesthiywuekvehceratbps W de
Web browser interface 17 o,a.Weh server 160. In order to register, .the
user provides at |east a“o%’ﬁ?%{jﬁﬁagéfs%ﬁﬁ"f HPg‘?‘T‘rﬁﬁ ?%Q’QBBU"E”f’Eﬁé’%ﬁ%ﬁst’,’”elshe
m ni mum set includi ng f Qf /éAyeh dvepsd/dpripoticedl tdthe RRVBn@dd S cont act
details) and a set_of keywords representing the user's particul ar

interests. The m findufPd®t of information is stored, under control of a
control pgocess running at the server 160, in the system database 105.

Bet ween the browser interface 170 and the system server 160, there are
provi ded an array Withtretdrence2®, Fig80e 2136. examplefoft hgsapht Soshowi @s magthence

E Eg agefe{ g%qgcjjuc%%eﬂv thle?’ggorri"??% Qerzsoch'bgg aEH&‘e‘%tlinQﬂé'e‘xg%pfeoéhdv&‘% ?nr Fi@ﬁ@eng, met h
search topic represented by a centrally placed node 200. The Search Procedure
returns a pruned list of data items to be represented by nodes of relevance to the

25 central search topic 200, for example “DOC 1” represented by node 205,
connected to the central search node 200 by a relatively long line indicative of
lower relevance, and “DOC 5" represented by node 210, connected to the search
node 200 by a short line, indicating higher relevance.

The “While” loop in the above algorithm may then further analyse the

30 node of highest relevance, node 210, taking only the most relevant keywords
contained in a profile of the node to perform a further more specialised search.

This further search may result in two additional nodes on the graph, nodes 215
and 220, linked to the node 210.



obt'ain the mnimum set of information. (This type of functionality is known
and not therefore further described herein.) The set of keywords ﬁr% g@?
by the user is then supplied to each conmponent of the system vvhi-t q es
Jdt. Thi swogdniiesncl ude for instance the 15 profiling agentpchi&podidzeo:
intelligent agent 145, the personal agent 130, the relationship tool 125
and the analysis tools 120. Because the igystemincludes the functionality
of known searching tools, once the user has registered, these tools wll
start to rtfﬁ’ﬁ%aiggﬁ'é"ct of the set of keywords it receives. Hence the
personal agent 130 may start to nonitor ,existing 20 entries in the system
dat abase 105, via the | ocal search engine 1 10, and ongoi ng i nputs and/or
communi cat i ons byA petsenaliagent maysbeasimghudad in bee MSrcqmnetiddetohthe seeenr 160

supplied tqQ.it. I | e 130, there are further search
capabi | i ti 3’5'4 %ocﬁ? c %%“2%%“%?”%%??@%*?%3%%1 g%&’ﬂmpi °€Bﬁ>lf’rstﬂpé’pi§epbnger
peri od ahd it hethehoamebrabice dygent” s dedeibeddn “Abmembraridexageritt T CoRtigtiotaly or

at the next_|ogon,by that user. This app|liLes tg the profiling agent_115 and
Fo the 1o BTEACIERAE0 105 RaYOR FOUTBLETRIGT Y Briblevinb: FhaHEs LT FHT ng
agent 115 f@snhdie peBheliinané wrsdeeainaki byt FithanbAvRieRapBB8RterdiRt bo Red
above and described in |nternational Patent Application WO 30 961 23265. The
JASPER agerfiragiics &ppieaiiqn ek Intglfigenit Ages nsalinagenh Tesbpelegy ofefersoesnt s
sel ected by,Qtber users. For each user) it nonitors the profiles being

i nput, using the user profile to screen them If a profile being input
woul d b&0of i nt.eréwt persondicagendr ]39 tmaotbief @reangeletau sentinudaistye mbASPER ser

i .99/ / /, .16 of
orofi tes +anath e TR INTERACE Al Fo NBYalR U R Ko WRrBPuEe T,

cl osed userregl tite, prASRERgUERS résults usfesugh Gkhalches GoSthiet us®tvia itAé dbrERisiepN
relating to Ob{ ect@éi t would be of interest to a,us?r, in a sophisticated
way. That i'8teri@cey tO GXGENPET | h SHIORKITBRISET Botalir PT iRdefesk dviltb ke dMPs

into subsetdfiniiy @d/96pic By reshsbra HERripliS IR ddids L& . R& VPOt BRefoBe Of
a retrieval exercise to include profiles (or nmeta-information) relating to
obj ect s 18r \Wikionthe Srawserninggréacel d4Pt yThel parspyalr ageast e i3 gnavc iere AX&MBIE) ng

directly i y. "Docunents i n may be presénted to a
10 user by lneansearth engieatl 19, Néav'thpagspevert 160e lugke 10wl esdfaatte.engime finds

intelligent ent ,145 t f tponaldty. in ter f ysteri for
search purprggegg'.\% ﬁiﬁfeh (c’lklg}? ?tgrrgﬁeégg%‘eadt W&gﬁ‘ ﬁ%ﬁ@%@éﬁ%a? ?‘Jﬁc I’ 5ﬁ?arl‘ i(i{‘ﬁlfrrrneaﬂt ?%ned
above, and presénted tb hire ustrelihithe miousg@mihteltibbe aFOeby tgpéfsonaindigehndi30195 i n
the present .invention is SN the search ce involved. Instead of being
limted2Po 48PBY&S piagBically thth%r?'Bt‘ E‘lﬂfé’ﬁ{zgi ready sel ected by users and
therefore | oaded. to the JASPER dat abase, the intelligent agent 145 uses
the user profiles to search the Internet itself. The intelligent agent 145
may al so usePfaCh<EUMERHOR echni ques to cluster a user's keyword set to
create subsets, relating to different interests. These subsets 20 it may

feed to conventional search engi nes, such as the known "YAHOO' engi ne,
A speech conversion component 135 may be included, employing speech

25 synthesis technology such as that provided by the “LAUREATE” product by the
present applicants, to provide, if appropriate, a speech representation of data
objects presented at the user interface. For example, a speech summary of a
document may be provided to a user after clicking on the respective node icon
displayed by the relationship tool 125. Alternatively, a sequence of speech

30 representations of documents found as a result of an overnight search may be

provided to a user automatically after login to the IMS.



to return results nore focussed on a search topic within the user's
interests. The system of the present invention presents results EW§ ser
using the clustering techni ques described in WO 961 23265. The c Wg
techni quave 89udetd to identify related objects and to gi ve pCeassiexonf the
strength of the relationship. 25 The neasure of the strength of the

rel ati onship can be output as a "star ratgng” in relation to the link

bet ween each ir of objects, or at |east between each object and a target
object. It Feg '“@s’ég?’He rel ati onship tool 125 to generate a set of |inks

bet ween the objects and to use the star rating to determ ne how (or

whet her) a set of |links is shown. For instance, only the strongest |inks
may be shown, or AJhpbiegw inj ﬁ'@t"\%m%’eb@\rﬁjalmém A Argidingi agdrari b mapotnet ant
aspect of 0 e V, n.is the c abll t

managi ng i ﬁ%?%aﬁﬁ;% elz\ﬂméegg grreg?e %{? 2 &Q? ,rflegr feeY &iSHen t)r%’fe&t}t For
profil esb Aexampjescd CipICOlntEhE My beqmamhtbq tbhtheppuaffilihy r@eht)OlHElic'é cré,abrbg t he
JASPER functi onal | ty [froma descrip (%éon entered ﬁég user. The desc tion
may | WO odfesbTisat b RSP0 PEELe8 TBT Poa D OGBS TP ERTIFI3H on

docunent Ofddcbﬁxehy RotilBahay BedBtorb@ igeiher S dddidbascCPOBOVIat theCtdrlty 1600
.mght sinply be a few words or; pieces of data describing a scenario. The

profiling t%SferﬁeYveF‘?ﬁ SHASPERy pfasuiet g% disedetaimelenanghther dindtieselircel thel ude
the | oadi ng,gakfy b rrte'w@% +RE 1118294 Recddsaly? 4 hecéaséﬁleﬂgayteé«' bAGHdd, iseF for
the 5 user (who W be registered as the project owner then keywor ds
char act @Pi sﬁxﬁgﬁpﬂm@tmhﬁj sarver TAE GRbjinserfape.ote |2 Web Inagdeidrmet tietors yistingn

dat abase 10 t he vari ous search engines of the system
in the sa \?vsa%ﬁt%és%? glé\%ﬁggﬁggﬁgf‘.”ﬁ% descri bed above. Consequently, the
various search er@émenml;iresmed e senpraflingatgsyar i €5 raby seRyircite fi‘dﬂ'ﬂ a

relation to th ct pr therefore r port the s

manner, via'¥ ﬁg\’ Ef rng i"/gh @ﬁﬁ@ﬁ%&‘ﬁﬂ“@%ﬁst‘f 'Pﬁe ER’%& |au\éa[r@H ﬁ&
capabi ity Mirbbsdia R adkatiid)Ch alsefedlefdd dabimane PR ;sre}éci QUekB@ptidn’ RIAgt Be Of

| i nks between aqbjects. This star rating is applied by _the relationship tool

in the ﬁénn%lbnﬂgéﬁrbeéwfh‘éﬂ(ﬂM) W3y Ckfu'i"!edprr?g‘j"%S "ategﬁaaﬁﬁ Ragndhgheyiserver 490

| evel s of |ipk s&,éanmabsw@amed Wtrgsr %Bnei'saspéeé@mseﬁlptt WHidHE geMblatesOhn t he
project who can select the |inks which are to be accepted or Create |inks
bet ween obj BEMS dpcupphtopbasedeupet thise PoRIpRIr daeerEsios. qunksubmlheoob]ceéhe
connect ed S P21l ,alpa al
case file f%rrog‘[]r?gat %\tjtm1ef6 gln%olaqugmé%rbﬂg '%X? ng(fgconne?:'t%eé'%b'“ﬂ? ﬁﬁ'w Whigch
t he owner dme'dwenlcbeAchamR/afﬁé aila@amjdeﬁpmftlmméstmolsetm sdmacthumg\mmr reldtedt wo

roj ect ar and est abl

Phen any? nTSPRBITEon oYt SGP EB "8 R P, sk ) 0 S B B er ot BeeTs
with the othes. pags Qibﬁecté\&‘refmﬂéd Dyethtabay ey @ttb&fal Use@FchimR Yndye Glieisdriyt Bebe
assigned to a _project g or may be assigned b t he owner. The system

o nUm ns. SRS e RroRSd APk TS for hdons the [MS dcagiese (OB nEHBAN

users w sheg hQy ec%%mermloF Susef profearad) DS!aaBb}th tpPoffleP Mo ploviden8Y
may either be shown the virtual case file sel ected t he owner or they may

be shown t heomesignt Hagis from pMekjeh §%ﬁ@iﬁvaﬁdo@ﬁé@%mavd*eé%éveh@hefqmmnn
vi rtual ﬁsg{ thérgst {Bhu§er§78fﬂ§e st a project profile can actually be 30

tailore e Interest o respectl ve users. For instance, in the context
of a crime, poli cBroddti pefiesningitbdenhancadest eayi tirmehey tthei weer awdning the

cvai Labi 111 5raretsoReansn B RRG et oD atnenmdRt & WUERRR T The Torensic

expert were able to create a virtual case file independently of the
sel ection nade

USE OF THE SYSTEM
30
Referring to Figure 1, embodiments of the present invention might be used
as follows.
A set of users, for instance employees in a corporate environment or

police and their associates, have access to the system via personal computers or



- WD 99121108 1 5 MAY 20p2 PCT/ GB98/ 03101 18 by the owner of a project (case)
if the owner is a police officer and therefore has different interests. The
following table is included for conpl eteness to show the detail 109 MAYSZWZ

preferred,d &Ajdonal database inplenmentation of the | M5 LIAL ngA@E
neans of fdst of SQ calls to tables within that dat abase GBY) 1108

19 SQ Cal |s to the | MS Database 1 5 t~NY 2002 PCT/ GB98/ 03101
NoActiionSO. L/ Perl 1Checks User details forSELECT ' FROM Users WHEREf oggi ng

onLogi nNametrer s$mere toANPaRA3380r Bach Gipardis2@gRedred an NAW dyaedrh NRERknbINFO
User s(Password, Logi nNane, Full Nane, Role, Location, Tel ephone, Emaif

Wher eabout @a“PﬁbP)S \%LQJEQ'@[WHG Wl browasreintestace| im0 a$\(\/@peser$¢r0& Qi on,
$tel, $emai ki oMb 6 PeqidiRROfHaJ QT

V\HEREUserI D 5 2 $u§er?%l d'gi - @ggﬁﬁds%qﬁﬁéﬁ%%%t cﬁs {Qf é%%ﬁ%; %b?‘o%itb
Data | O/mélﬂefﬂ?eJV@ELETPE"FNmMnUs%qtslﬂﬂhﬁ@ﬁﬁérlnﬂﬂh&)Me’nmfwa@@nema@na dggler ' s

ool | oS PRl AR s MRRR ARy MBI ol

Prof i | es( USéel Mjnikeynvsed o¥AbtdsBefios es i storépk eywiar ddonbrdticdifng corkeyf Werodedso

al NSERT | NTO ProfjlesUser rofile erl Ke rd) VALUES( $0 wneri d,
$keywor dI ; 6%?5 S%éVwﬁ?@ﬂEL@rE&%%%ﬁe ﬁc\g)v\HEREf roma User's

Prof i | eKeywor d=" Seewuer the BN sONaeHBE: S00naid the: systd SPri P60, 2fhete ardvHY
2002 PCT/ G B98/ 03101 7Create a New. Pr %]éect | NSERT 1 NTO Pr oj ect S(TI tle)

Dat est anp, PERYidsd BN areRyaet &rels W8Pk B8, Dettai IQNeVedL tisse Sioots. éor Sdprce the

o oj oct 1B PR B oo  COHEEnRI Al forl g R F) o5l

Fet chRow; Swebtain dh& rgauny seatad igformagieat |(Thig; tyNSERTIUhBEI@ality is known and

Pr oj prof (Prgj lﬁg‘% relL VA SRroj ectid, Skeywordl ; 9Adding a keyword
ThEEBfe i

t o al NSERT rolpro roj ec I’Ofl|e(Pl’OjeCt|D
Keywor d) VALUES( Sfithej eet iod, ké:;&vmrdmrpmymeazelmwvuhagusaerksymmrdIBEbEITd?d RBOWACh

Proj prof WHEREf rom a.Project's Pr eKeywor 1 1Addi.ng a_new
Cbi b6t | NSERPAFRTGILR] SRt SYier Whoh RSEEE gh, FpBIorE BpWa ff nstancd the
Locat i omsv%bﬁ%sbgéhte 1183010t aftbgentbayp® 198! OjHRCipkfbondl @@aht OTED, the
12Del eting a Obj ect DELETE FROM Obj ects WHERETi tle = "' Stitiel3Adding a Link

to anl NSERTelafigship 1ol df%1q @Bjaé@MSB toelsy £€9-21 D) VALUES( Sobj ect i d,
Sobj ect2i dJ; 1 g Mive %@@3;:%9:19%%%9%8quR&TJn@ﬁ&BbP%F\Qébnlée%@émﬁa tbbRj ect

Profil esSELECT Proj prof.Projectl D, Projects. Title)and count the
nunber Countqreedhedissr Tips Iregistered, itheseatdals wilbSme fCoumin Gspwt péthepabpels

cwpear | DL Rskanl RIS Moo o T50k58) B @ Pk
' SkeywoR0f ' éa?(éy uq freodysik@y wiatabjase 1055K@/whrr B2'alCkdPeio jepgink . K, varddngoing

Pr o) et s SEL P SERE R PR RO I ier POA>D P P (Bl PERLS PRRERE

Proj ects | NNpRIigOtd\itVor ker s ONwor ki ng on. Proj ects. Proj ect| D= '

Wor ker s. Proj ect | DAHERE( ( (\Wor kers. Omer | D ' Sowneri d7); 16Creat | n(t] a
virtual CaseSELECH ®iflleas theapgrernal poenyj LaQ.stherg prs) further ‘search capabilities to

Obj ect s. Lo I [ QNHRIse f5¢1 D =
Projlinks. jkeg?rlﬁ § &E@%ﬁu&?g%ﬁ?@ﬁg %&héﬁo&&b&i g ‘%ﬁec;j ecti d%os }%bow

whi ch Pi25j ersppNSERITE |umﬂt¢rrﬁ<§z<q:t tislegaterva of @it teerneyy Ipgep Sytthet useyer Tins

ligl[JlF’)DA?Et : ie)n%“% Qgtlg%h{éh F&fagurlﬁﬁgﬂi & t%r'{t?”'g%rb\dggébéer | sg%ogc% é% et

on, usef i d=' thigedarearokt, 19 Fi nd out what Projet aSELECT ~" FROM | i nkst at us

VWHEREUser i s cure tI r id= ri rkin PubI|

obj ect | NSERT | NT jpé% g T ﬁ%ﬁﬁém\ﬁ SeEhing ng)"C\/%PLEUES("étﬁ} JASPER

Suser | D, Sobgdht! shentioded aBVe 24Hd2 described in International Patent Application WO
30 96/23265. The JASPER agent stores profiles, or meta information, in respect of

documents selected by other users. For each user, it monitors the profiles being
input, using the user profile to screen them. If a profile being input would be of

interest to the user, it notifies the user. Hence JASPER creates its own database



WO 991 21108 22 PCT/ GB98/ 03101 21Renpve an (bj ect DELETE FROM Obj ects WHERE
hj ectid =" Sobj ecti d22Associ ate an Obj ect | NSERT | NTO Pr oj Li nks

(ProjectID Cbjectl D) VALUESWi th a Project.(Sprojid, Sobjectidl;SOWvnhgemt he
User' sUPOR9/LIde8 s SET". $ . "- "". query->paran(S PCT/GB98/03101

J. "' preferencesWNERELogi nnane =' Suser"'; 23 CLAIM5 1 5 MAY 2002 1. An

i nformati on managenent systemfor a plurggity of users, the system

conpri si ng: i) at |least one user interface for receiving user input

i nf or mat i oref nrpilleeaﬁiatlae &0 dgeumenteser pitiey objagat whisipare efdoteréssrtogeniosed i ng
an i nf ormatjQp file fromuser input information received at the user

I nterface, and™for storing said information profile in the data storage
nmeans; i0 i v) neah%Sl?Eﬂ ugEmn eheatisergprafite sd eoitngetasieformaobhIrelstnn@aﬁmmlaﬂﬁ

fil Kk d.all d t t
Bt 1 east onbeh A% g E0Rleriore RIS utia RGPTRFA RANYBh | Bicibortianes

wi th each chluﬂeﬁhglltaihniqm@fto 3artudes Reyalobd sbRSintd QibsetsOfor ARt & ] Akb NY
to informati on so | ocated, and for searchl ng{ data so stored in accordance

with is at ¥96aStStaRBY; 19r &¥1RT itBR $57°BFi Pled gEHiaval Euetsipet 1einghids wrafiles ©bol

and vi) CO%e&me@m.ohﬁ@mn@ t\beob,éastb'?%chﬁ,emewrh%edrgtcle%fny%@ds%wﬁe%ed
|nputs to run one or nore of said tools 2. An informtion management system

for a plurald ggcusnentsereing iarated, byemeans ebripei ;ypﬁ@ byt) waichl thes prodifee itgelér
interface f9$esfr?&ed.>’éc99 iRty DBYImbATsOLERG é?:Prn hu SR,

Iii1) a data 1nput tool for rf\énerat I'ng an | nf or ima qu \?f)grp rom user
i nput i npormmbsnnemmemf\mﬂwanat smaavu’éaage at trd ase |n1zerfdcé or storing said
| nformation The intelligent agent 145 has the same functionality in terms of clustering
for search purposes. The difference between the JASPER functionality mentioned
above, and that of the intelligent agent 145 accessing the Internet 155 in the
present invention is simply the search space involved. Instead of being limited to
15 profiles relating to documents already selected by users and therefore loaded. to
the JASPER database, the intelligent agent 145 uses the user profiles to search
the Internet itself.

The intelligent agent 145 may also use clustering techniques to cluster a
user's keyword set to create subsets, relating to different interests. These subsets

. 20 it may feed to conventional search engines, such as the known “YAHOQ" engine,
to return results more focussed on a search topic within the user’s interests.

The system of the present invention presents results to the user using the
clustering techniques described in WO 96/23265. The clustering technique is used
to identify related objects and to give a measure of the strength of the relationship.

25 The measure of the strength of the relationship can be output as a “star rating” in
relation to the link between each pair of objects, or at least between each object
and a target object. It can use the relationship tool 125 to generate a set of links
between the objects and to use the star rating to determine how (or whether) a set
of links is shown. For instance, only the strongest links may be shown, or only

30 first and second layers.

A particularly important aspect of embodiments of the present invention is
the capability of managing information between users in a manner determined by
project profiles. A project profile is created by the profiling tool 115, using the

JASPER functionality, from a description entered by a user. The description may



2s profile in the data storage neans; 24 1 5 MAY 2002 iv) means for
generating and storing user profiles) each user profile conprising at | east
one keyword allocated to a respective user; v) at |east one datasmyi@y I

tool for “l(ggﬁ%lh@gdi nformati on i n accordance with an i nfor ”Fé"%/&?%ﬁﬁaq&i | e

gener at ed ata input tool, for s storing data relatin
I nformati on so | ocated, and for searchi n‘% data so stored in accordance with
at | east one of said user profiles; and Vi) control nmeans responsive, in

use, to theergqebptt dessaptibrligeEuinBptile tHe RiAfe QRS AfighObe §dnePated bYQ S.
1o 3. An information nmanagenent system according to claim1 or claim 2,

wher ei n t hECPSFAPANTEafs et HEWI Afpfifew WosPs of.piacsg afséataidesativing a

i nf or mat i ogcagRioNStrhaprbMiny e iqenePdtel id Brdjetes@kRAwhicAMidH: ol Bhd:9hd NPUt
by that user. is 4. An information managenent systemaccording to any
precedi ng #cide theHeading datfeindeapeas| ofnleadiogat to Hrer swsgerd, the idemifieadoes® t o

sai d infgor ' rQfinl &.a Lpof | thereby | ocat.ed, ,onl o the
user pr O!%/’i g?%{]gqg"e{]l%dq&@e%ei Egé@{e{% o%%&%%ﬁ&o tSB%' %Hr n?%ofnﬁ}einor%‘eﬁﬁréé enent
syst em accehaiantpristngathyg poojecof clainms 1 to 3, wherein the control neans

ot or mat on prof 118 PARBRLPTTR BrRARTARS herese sy 195 Rl laPopAiAd on
management t6\thé &ariaeE 868t Grigthedndt €L spftetNmr Bfe BARE Q0dyN8s ¢h&iuBE: pdigy €i n
the control nmeans are arranged to maintain, under 24a ~ 5 MAY
described above. Consequently, the various search engines will run the same
10 categories of search, in relation to the project profile, and will therefore report in
the same manner, via the browser 170,

Search results using the JASPER clustering capability will have an
associated star rating applied to the strength of links between objects. This star
rating is applied by the relationship tool in the manner described below, by building

15 a graph having different levels of link strengths shown.

The graph is presented to the owner of the project who can select the
links which are to be accepted or create links between objects if appropriate. If
the owner accepts links, the objects connected by the links are loaded to the
system database 105 as a virtual case file for that owner and project. Objects

20 connected by links which the owner does not accept are discarded with respect to
that owner. If two projects are deemed to be similar and a link is established
between them, then any information linked to one project may be associated
indirectly with the other project.

As mentioned above, other users may request to be assigned to a project,

25 or may be assigned by the owner. The system maintains a register of assignment
in this way. If one of the assigned users wishes to be shown results of a search
relating to a project, they may either be shown the virtual case file selected by the
owner or they may be shown the results of a fresh search and enabled to create
their own virtual case file. This means that a project profile can actually be

30 tailored to the interest of respective users.

For instance, in the context of a crime, police officers might be interested
in the timing and circumstances. A forensic expert might be more interested in the
status and availability of evidence. Hence it would be very useful if the forensic

expert were able to create a virtual case file independently of the selection made



the control of an owner of an information profile, a register of
identifiers for other users having access to information | ocated in
accordance with the information profile, the owner having uni qdeb &AWt 2062
over thewgpsyanes of the register. s 7. An information managesediossdst em
according to any one of the preceding clains, further conprising user

sel ection neans, for selecting results tput by the data retrieval tool,
the selected results being persistently stored. 8 An informati on nanagenent
syst em accby dhegwoercbiaa mrijecwienss, tfhhei oveel iBcd edliceestiices aad aherefore

per si st ent Lé af?r ed | n relation to the respective user, and/or persistently
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3db -> FetchRow;
suserid= $db -> Data (‘UserlD’);
INSERT INTO Profiles
(UserlD, Keyword)
VALUES
($userid, $keyword);

3"

Adding a keyword to a

User’s Profile

INSERT INTO Profiles
(OwnerlD, Keyword)
VALUES
(sownerid, $keyword);

Removing a keyword

from a User's Profile

DELETE FROM Profiles WHERE _
Keyword = '$keyword’ AND OwnerlD = ‘$ownerid’;
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( $pro;ect/d $keyword)
9 Adding a keyword to a | INSERT INTO Projprof

Project’s Profile (ProjectlD, Keyword)
VALUES

(sprojectid, skeyword);
10 | Removing a keyword DELETE FROM Projprof WHERE
from a Project’s Profile Keyword = '$keyword”;

11 | Adding a new Object INSERT INTO Objects

{Title, Annotation, Type, ProjectID, Location)
VALUES

(stitle, $annotation, Stype, $profectid, $location);
12 | Deleting a Object DELETE FROM Objects WHERE
Title = ‘$title’;

13 | Adding a Link to an INSERT INTO Links
Object {ObjectlD, Object2ID)
VALUES

(Sobjectid, sobject2id);
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OR
(Projprof.Keyword) = ‘skeyword3'))
GROUP BY Projprof.ProjectlD, Projects.Title;
15 | Find out what Projects | SELECT Projects.Title, Workers.OwneriD
a User is currently FROM Projects INNER JOIN Workers ON
working on. Projects.ProjectlD = Workers.ProjectiD
WHERE
{{{Workers.OwnerID) = * Sownerid");
18 | Creating a virtual Case | SELECT Objects.ObjectiD,Objects.Title, Objects.Location
File. FROM Objects INNER JOIN ProjLinks ON
Objects.ObjectiD = Projlinks.Object!D
WHERE
{{{ProjLinks.ProjectID) = ' $projectid’));
17 | Show which Project INSERT INTO linkstatus
User is currently (ProjectiD, UserlD, url, Title)
working on VALUES
(-1, $userid, $url, Stitle};
18 | Change to Project a UPDATE linkstatus SET url= ‘$url’,Title = '$title WHERE
User is working on. usefid = ‘Suserid’;
19 | .Find out what Projet a | SELECT * FROM linkstatus WHERE
User is curently Userid = “Suserid’;
working on,
20 Pﬁblish a new object INSERT INTO Objects (Title, OwnerlD, Location}) VALUES
{$title, SuserlD, $objurl);
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2. An information management system for a plurality of users, the system
20 comprising:
i) at least one user interface for receiving user input information;

ii) data storage means;
iii) a data input tool for generating an information profile from user
input information received at the user interface, and for storing said information

25  profile in the data storage means;
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Vi) control means responsive, in use, to the receipt of said user inputs

to run one or more of said tools.

10 3.

An information management system according to claim 1 or claim 2,

wherein the control means further comprise means to log user identity

information against an information profile generated from information input by

that user.

15 4.

An information management system according to any preceding claim,

wherein the control means are arranged to give access to said information

profile and/or to information thereby located, only to the user providing said user

input information.

20 5.

An information management system according to any one of claims 1 to

3, wherein the control means give access to additional users, but not the

capability to modify said information profile and/or information thereby located.

6.

An information management system according to any one of the

25  preceding claims, wherein the control means are arranged to maintain, under
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