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| nf or mati on managenent nowadays can be a conpl ex problem There is a 5
| arge anount of information available from many sources. For instance, in a

corporate environnent there i ﬂﬁ @W g,hshar ed word

processi ng environnents, andqtﬁﬁgaﬁ@eﬂo c}‘yiﬁlﬁ\/e egiﬁ n i nformation

network - such as the Internet. The Internet is a known

comuni cati ons syst g_wabased on a plurali tg of 10, separate conmuni cations
[

networ ks di stri but ed "aEreReSt MMeAHAN relatgs tp informgiion ManagRmet W9 et her .

It provides a rich sgeffgtid maRhgmEt vddad8caR ™ £EdhpleRProblem. PTIRtE 8BS
but this very richness creates a_problemin accessing specific information
as there is®ndargeramesntnphinformatiprasyailabla fm many sources.  §gf tpgipRCHgEN RS

provide a_knows Apeoanlirbfindalthdd Wiy bd1iRINIEES OlachbddiAGSTRMey. aGH

agent general l'y conpri ses nctionality to performa ta tasks on
behal f of an enedesyingramvitonmentsaehd tize bsraody haveaaccess dmanvoformatiore ngtwork

together wth | gcal means to access data, to support the task or
t asks. Forsulgﬁﬁéﬁ%in%e@%{'i nf ormati on agent m ght sel ect docunents of

rel evance to a topi Ohe Int@hetuBes .knbivimesrhthuhivatieh® sesteae dasel 66a blurilitg of
docunent s, 8r ocessing functjonali t%et?vg to se.gect t he rel evant docunents
e

and dat a t 60erPEBATEE hEPTBRBICATIBRS ¢ K ffisigiguted across  severapy gquIties but

types of agentcobnsfidd IB§EMEE 3 FrolRfeerd AEK sbirceevfeihfdrmidbh ifidie Gnany different
papers, such as those published in the proceedings of the First and Second
| nt er nat i onal RBYiP®iEdREdbisoery HEhMRsg reiss 2 RspPlEan; ashesting AreaifiG idpmation

Agents and as tMEtd s rf00&MNtral ROARBHAYY¥nd EBRS&, ar e publ i shed by the
Practical Application 25 Conpany Ltd., Blackpool, Lancashire, in 1996 and

1997 respectively. Aqfemaieapgents pr@\dd@raehmn\@pr@anhew gralinge Mithp infemation
oo o 15 b Bt R compses ALY N8 ot gt o,
pages 205- 244.tasks on behalf of ahrergidy pleurdamgr imechimediasediin #atetvnomopk iroanneon
Nurher WOB6/ Zst%ggfheP r\]/\%{helccai data, or means to access data, to support the task or tasks.
For instance, an information agent might select documents of relevance to a topic
or user. It would therefore need access to the documents, processing functionality
20 to select the relevant documents, and data to enable the selection to take place.
Different types of agent-based systems are described in several published
papers, such as those published in the proceedings of the First and Second
International Conferences on the Practical Application of Intelligent Agents and
Multi-Agent Technology. These are published by the Practical Application
25 Company Ltd., Blackpool, Lancashire, in 1996 and 1997 respectively. A general
comprehensive review of agent-based technology is given by Hyacinth S. Nwana,
“Software Agents: An Overview” in the Knowledge Engineering Review journal,
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
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t he keyword smttendtips kkywerddsatuoepicls uphdacumentsl thast whaldendschavel kreat ledated

ot herw se. therwise. There are al so tools known for processing the

i nformation |?§‘8VY ‘such as t he PROSUM i nformati on summari ser descri bed
in the applicant’s Therpansialsg tobls IEwwrpéaxnprpaesaing tEpinfaratation itnalfbeuch as

97302616. 4. This ises informati in

particul ar i nt8r gégg@é 8 °rF‘I"i'Qﬂ" s‘?%mﬁr'?eﬁ 8%%"6'P8§n‘8e%ﬁ t%;chant sh8°cf’§ﬂfj'e'ﬂt
of the docwmegliropé¥npatent Hssticationkumgend78026 1&&U| Tiis elimiasieas Crlioﬂm:hon in
readi ng the summary produced by PROSUM wi || be al e{lted tqQ a docu !

whi ch t heaGeoEgange; with adiger’ FsPaI"é‘iH'@s'BFﬁ'%ﬁ gihes fhan §im Yé'? aReY W‘ienY"Hht he

docunent, t hegL0:oHGRUSTERE &eumanpr H@ﬁwalds)ér fORIHg SOtNBLrBLUIES 61 8 RearSH N
docunents tend not to be pi cked up nore conventi onal search tools.
According to @lﬁﬂ@élthﬁﬁvm"@ﬁwmwﬁéﬁrﬁf* $Mnwilldee aleried do adasument kiywhich
i nformation %agﬂ&nﬁwtér}é?tt Fs”}é;p?cfseﬁteq Uﬁadrﬂ\t % Rferdi&d vitHih&hs YRicBMent, the
corrprl si ng: a east e user Interface for recelving user
i nput i nf dOMadeament being principallyidpboutiaeraething elge. Guighgiocuments tend not tpikie) a

data i nput tool K ‘ﬁ eneratcl ngeqc dataeasr t Jrlom user input I nformati on
recei ved at tREXFHYRPYIRYS CofgeG A §°Y%e data set in the data
st orage neans; According to shbodiments f:bthegpresemt imgnﬁmd theer lsngoulsied an

profiles, each user rofile 20 ast _one word al | ocat ed
to a respecti P& P‘ management SyStg@)’Jm a rP@XS‘? Usges: 408 av%s?‘r?%(‘/%ﬂs"tgom

for locating i nf or ”ﬁt | OBt eBsPEweOlsknM8rface foreddiviRgtBetihpat pfarfratiohy Of
user profiles, for storing data relating to information so | ocat ed,
and for sed chi ng dit a §8taTtera88 MePN§ccor dance with at | east one data set

generated by the dafp i APdhtd QRput 66l for generating a data set from user input
information received at the interface, and for storing the data set in the data
storage means; : .
iv) means for generating and storing user profiles, each user profile
20 comprising at least one keyword allocated to a respective user;

v) at least one data retrieval tool for locating information in accordance
with each of a plurality of user profiles, for storing data relating to information so
located, and for searching data so stored in accordance with at least one data set
generated by the data input tool; and

25 vi)  control means for receiving said user inputs and for running one or
more of said tools

wherein the control means is adapted, in use, to receive said user input
information, to run the data input tool to generate and store-said data set from the
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 muitimedia objects such as movie, picture or sound files.



25 . vi) control neans for receiving said user inputs and for

runni ng one or nore of said tools wherein the control
means i s ad¥PP¥AI0¥ n yse, to receive said user input i ACHEBIYEM01 t o
run the data input tool to generate and store said data set fromthe

I nput information, and to input said data 8et to the data retrieval tool to
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files. e Wc%lé%actenses the information but is relatively a much smaller data set
PCTI GB98/ 03101

A
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I n general, set gener at e user input to conprises a data
set which chadawnmadscbsea,rwthoﬁslajpmadle@rﬁnlautabsyacmraaumreaw a much snal |l er

data set 5 than (Mg abpdnll 0 LoehfosakENGoMdia! degls TRXEGIY' Lol

identifier and a se eywor may conpri Se EoYa Lo iiatel i
i nformati on sidbrrasticty eadriagamantl environient dad a giiwralityaof hages$i whandhightebean

abstract oy su s of the present invention offer
a particul ®1} W%?é%iﬁ m S"“""i"n‘PBFﬁat%}m r?Pg‘za Er?é’ﬂfmgﬁ\?g ﬁffﬂ?ﬁ’ gogipriges means
plurality of uw§esSusdradéritBlinformdlon agHivstesdfd ded gehdrated fré@hfimation input
Preferably, the control neans further conprises neans to | og user

i dentity infoPdhrbHSHgal histenableaithe §@E‘tr@'e‘ﬁé?%ﬁ wiexersiteiasretmand arpdifigation

by that user. cl;ntrased@msﬁtﬁmsepaﬁa glhefR38s, L0 exercise access and
nodi ficati on controls between that user and ot her users.

Enbodi ments of the Emhngimentaveintheonresgnt prventide cam ssavidemanyexisamely usful
O 98 Ui PRI ATk LAl I8 T Phgee
data input todh a”ragxrporateoéramranment smeadapxaoe}eecgeramiem e gatr eghuastoal may
g(r:gfelslset I)O,[ héhgngfag?ér&e a 8%03?%?%21;@%&%,[ %tareda as a erﬂIe%o?%@ tpleo(?et;[to ‘ghe 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 locate the results. This introduces the concept of a

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



information, only to the user providing the user input information. This
m ght be 20 done for instance by registering an identifier for that user

agai nst anwalea2116s er for the data set, or by addi ng tRET/GBE8/031P1 er
for the user to the data set itself. Such a user mght be called an
owner in relation to that data set. Alternagtively, the control neans

may gi ve access to additional users, but not the capability to npo
data s2 4
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recorded as owner in that the control nmeans may nmaintain_ a register of

i dentifiers ferovidedewith aeditferpay spyohieraskrepuity frapeibat grovidas tgaanethertuser e

owner ha#l%d‘{g ﬁ\lé%a?r%&e{tglseﬂver the contents of the register.

Preferably, the systemfurther conprises user selection neans, for 30
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bei ng per.si stent.l tored. ersistent t | N
Bl Fbpeul ™9 T4 Rt o3 BEE T B oty B

relation to t 83 and S ore

rel ation to tleedi thessdardhs eThibys of great hee thathe doeplexirdbrniatioin énvirbomabeot he

results. This introdu e'%st he conc case, file". Res

sel ected for pRAaY &y Wiy

PCT/ GB98/ 0310%roportion of information available, in a direct way by the user. 4The médsQfeby
rel evant background information to the data set, may even be user specific
n

so that ontOuggsodiation e9m e tRelied (1 (fadiscErie fathes thany @) eentéwors WA darh
set will be ineflQy 'itdﬁ\‘i'jgl'?’é‘nﬂehu&ddﬂo{ éet%,ra?dié sasscﬁ%sawfng&l tmswt ltnéré; laQ8hst iR

provi ded to anot her user relation to the sane data set.

Pref erably, t Hiestiayer beingistrangiiaelgnent foce request apddhe sepend laveabeingtweakiys

by sear chidgyad thUfiE fequdlEATHE sl cér{llﬁriei&%glvgs%fegt‘%\Aﬁﬁ’\%ﬂyﬁé\%‘? aftf 1184 2

to the data se e search. _
i nf or mati on emeportadnienespdnse to & oetmest. n Thisi ishin icontrast wish Knowpr searche ghgines

revi ew nuch_nmore than er I ' ' | val e,
o i rectB e ratnel n R naffBet ot senrdl RGN e Clhah ARhERALAR B Cherfit
in a discrete igwl berelévamgea conti nuous way. For - - instance, it mght be

used to separate search results in two or nore,layers, th first
ayer being st ongl J CAPERITNreRVES TetliRers e o #5LaRaNa 1 d)e AspERiENt of
weakl 'y 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.
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rel evant to the request. The user can preferably select how many layers are

to be &orted I n response to a request. This is in contrast w th known
sear ch engl"ﬁ 8%31183 \hi ch report a fixed nunber of search reRfYEBIMBIY,
than all the results to a certain | evel of rel evance. A

capability reserved for users recorded as ®dwners is the assi gnment  of

ot her users to a d t. p

proj ect may ha\?ée'ﬂ%&g'tgf ng&u@gr@v%@gpmﬁ&' otw) Bé’ﬁ%ﬁfﬁ%d ng"\%%r ovgg?%‘e
managemnent famw,lw;thwafetém:e to2be fuﬂwwngdpavagsbf whicdtonpl et ed, the project
owner can flag the en eI etes

to th . m
the list of assi gne’ﬁg%ef'sl%g'ﬁﬂ% 86%".‘""% e%rlladn 88r[nponent\éc?§tag 'd
profile, can ﬁwbﬁsgdmem&qetenvamsi aat:omﬂgattoar pmreed)émsbdtmem deled meﬁm

the system_by the own Pr ef er abl ai{st;ema,c ordlnﬂto an
enbodi nent %of the pF'Qgrén% ig ‘?\9@915?"6”'“5’3“"&%!"\ typiGd; visualisatot Qi RFEMELPRt er f ace
to a pluralityffonsegsch, retrieval and/or analysis tools, the user

being able to use the systemw thout having to sel ect and operate
different tools. Thike &awtleéalaméaﬂyxr@qruqﬁgnfpﬂéammﬁammws%mw UMS)
capability

sel ect a tool apgro ri nﬁaaé/ldrkfe?élﬂyﬁg%lré(\ﬁﬁec?‘?{ﬁwﬁh ?g%%f{r@?rgg%ﬁg ntgﬂg‘aata
st or age neans”MSEERiodllewrttes! infthe Appant srcospandingRataot Applivayios dNymbese a

si ngl e dat.gpa u |t f es. For instance,. one or nore
search, retri @@Qéféﬁagérwﬁéﬁ’{%?é° %@?Eﬁ%&g bﬁé"‘%‘? 8@5’63\?"{ ng the Its own
dat abase, in agdiibhalitytod atdumitser RfiiNG consyaiears »dahabemﬂmnghﬁsérmno@ny)

gg; g??gg may of CO%?%rSAn?s%t%reu o Ilrsr orrrhta)‘é{éﬁew&m pre érrré’j1 %odnments of Vﬁ% IMS is

PCT/ GB98/ 0310founded on the principle that all data items in IMS are obje'éts in the object-
Enbodi ments of the invention will now be described, by way of exanple

only, with rePEPRREEOMPULinG SEBSS, GRAFRIPYERRY PBiechhasAi” @FPf"e" A profile mayrheyar e
1is a di agf aphQWdSrhRar 8 theCUMRGRSRE SeHechte bﬂj@%@ta' pHafile, ma%@ﬁﬁﬁg@nt

system (I M5) according to a preferred enbodi nent of e invention,;
Figure 2 is aadimpiedist iof kewwpedsi Agprafiteypay includesinfdrmasiondn e@ﬁbllerfhgrqmcatén

R/glngéle(r)rgﬁ{] ! g;g{aeretrﬁvl\?g) and prei‘tsf Wé\\;angg'a{o Eypé}ilcfﬁapqg&grop o.ké]&&faﬁﬁﬁ't%” be

assessed within the IMS. Preferably, within the IMS, profiles are created by means
of functionality described in the Applicant’s co-pending JASPER patent application.
20 Certain types of object within the IMS have particular properties.

A “document” is an ordinary object, a “document” representing either a
textual document — eg. a WEB page, a text file or a word-processed document - or
another multimedia-type object - eg. a video 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 pljoject. 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



conponents may preferably be provided by means of a software agent, known
as "JASPER', described in the Applicant's co-pending Patent Application
Nunber 10 YWA96d:A3e¥5. References to JASPER wi || be made whepcgesosoiibng t he
functionality of a nunber of |IMS conponents in the follow ng description.
The organisation of information within preferred enbodiments of the IM5Sis
founded on the principle that all data itens in | MS are objects in the

obj ect - ori ent dPEAPIORAEEsense, and that every object has a
"profile”. A profi I&g&mw&ﬁs nmet a-data sumary of the content the
respective object, or a profile may conprise a sinple list of keywords.
A profile may i ncl DSTABXMNALYSISon to enable the object to be retrieved

and for its rel eva rdd topi c of consideration to be
assessed within thgﬁ@*'&ﬁgge&aﬁ%\%bﬁthi nthe IM5, profiles are created
by means 5 of fungt tlenaeart of dRs AKiSbieda iSarven el 68D pfrbsgtt t6s cEMrpleiRfbrAGtion
JASPER patent_application. 20 C?r ain types of object wthin the

| VB have par e PEIWpsHEeMPPRENts of each of t el\“"“‘dé@ﬂh%‘i‘ﬁ?‘r fok examBiediongrgive
obj ect, a "dqgyiBRs "fof SRIFHANEN NEhdCkd NBindh one ort Bdrb akorARSHERENtin - or@Er 8
VB page, a text file or a word-processed docunent - or anot her

mul ti medi a- t ygRReAtp @desponsg to guoh ayeptseor ding, a picture or a sound file.
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same way as an ordinary object wmth t dition that users may wor
project 10 iancbrmedteldy to ta Database componentui@d, wappsking hestonforanetMan
object within.the | M | C . . .ect ser!

i nterests ar 20 7t8§?s§$§ﬁfj ga%&é‘} ggaer?ﬁpﬁ‘ 8!fn|'3l1e1 :t ﬁal tu%%@sgéer%ﬁﬁ th?m #fqeaé%bsase
ei t her manual 195 kycddinguse requirementarbdri waall infdryhation retvigval iofilkhe sepved el &N
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an | nformat i oproliea@REtwill be deSSbebdidWd) is shown divided into five

functional parts: . SERVER WD 99/21108
PCT/ cB98/ 38101 Within the SEARCH & RETRIEVAL functional part gf the system - fheca
STORAGE

principal means of access to external sources of information for the IMS - is
provided a series of components, each connected to the Internet 155 to assist
with searching and retrieval of information according to requirements of the
connected server 160. In particular, an “intelligent” agent or other software agent
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. CGl interfaces are known in the art, for
example from books listed on the Internet at Universal Resource Locator (URL)
http://www.boutell.com/faq/books.htm
Within the DATA ANALYSIS functional part of the system, one or more
Profiling Agents 115 and Data Analysis Toois 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. Physical 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.



USER | NTERFACE. DATA ANALYSI S SEARCHI NG & RETRI EVAL. 5
At the heart of the IMSis a Server 160 arranged to control information
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via a C3 1{£5178heCBlovier | iRtHradk TRONEddnABStedBYO arhéoellaﬁowltdeadus, in
between the profiling agents 115 and the LOCAL STORAGE for pr Angpé\! 102)

and user Pertglar ip snableoutpy ke fhe dplafisgsiimtod Jarkectisplaye cady e
provi ded bet “%993 o mé hﬁns'med %Ré spéfgma‘fozgg%l eaéH;er?on@H{"bleJO %dowﬁ%el Miech

conmponents, inc Ing t stored pr s 100 and 102
Rel ati onshi p Tooversies. 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 160 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 CGl 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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W t hi n t hewosMERsf unctional part itself, the server 160 ispcrngBemdiseel, Vi a
a Common Gateway Interface (CA) 1 65, to conmponents designed to support

t he USER | NTERFACE functional part of ghe system In particular, the
server 160 is connected to the Rel ationship Tool 125 to provide the
princi pal neanslysisrtoblsel 20 mavabhinsarporatedawithinttherseofer i 1 rihet $asweral 6@ hie

user interface. The. ser : o n%]%

Conver si on céﬁﬁ%%eeqﬁlfo ﬁ@éﬂ%ﬁ%ﬁ{pﬁ‘gﬂaﬁﬁh% 'gg%srﬁgrﬂgﬁ%é %?rl\&lgrcfaroat [ onﬁ%a?/n%e
made avai | abltiee intercotrineurdeatiosr refi6Ded dbetvineenUBieRe |dNTERRAGE to achisvesparitienlar
nmessages. I n.,addjtign, the server 160 may be connected to a Personal

Agent compondWRCUPBEIYar r anged to nonitor user input received fromthe USER
10 |INTERF®CE, to supply user input to other conponents of the IMS via the
server 160, and to provide information to the USER | NTERFACE in
response to eargEngines ¢ rjggered within the | M8 by user input.

The USER | NTERFACE functional part provides an interface to each of a
nunber of Users 175 by neans of a Wrld Wde Wb (WMWY Browser Interface 15
170. The browser i ffeerdhaenginesompy be proddadte easryt et searches dpientprnaliv stored

in part i .0 e DUty 4l O ' MalgFall in th
i spl ayeq gr dyETaafeh, SRakh SR 145F OB (O HGRIGBTREKR: RBnGh vifhin the
conmponent 1030M$ndatabaséhd OBpedadial searchoenginesil 9. tocqlosearch eagine 110 may be

h ' d f ' L f :
hown' i QUTEREesT BoHAE i Bine 18 Eebrihed BF uSIRB ctvedia bigghe Hovesde

N Nore
The Server 16Atepiadyitges thrdaglpcontriyaak coomurdtdtiongwitie alnes peisbhal ragehte 180/Sfor 25

i nking the functionality of each of th artici.pating copponent rt
together, | SXGELIR MAAN HSPh FOTEAR B TR P BRIETREh RATFOIEACE Shie MS
| aunchi ng corpasiteSmh reveal bfedi ieférBhcdsNt data ObjePIsOGE Belevantortobtheotsers
necessary. In particular, the server

appropri afl® dopyeinsiding ﬁtol'%%ﬁtf?@ﬁ"?soﬂ'ﬁaﬁHl?%’%%gge@g?é%bﬁg‘ﬁ%@?}lgfe’s of
component s Ofthtehmﬁ' NGelatioH toRMe SHPR!of dtR&TWopicBgDatY §jbctbi@éntdirg K30the local
conponent to another. In its sinplest inplenmentation, the server 160 nmay
per form search engine 110 may be listed on a display by the browser interface 170 via the
personal agent 130, or displayed graphically by the relationship tool 125. Similarly,
search engines 140 may search the lnte;rnet 155 for relevant documents over a
20 longer period, using for example a search. profile constructed by the profiling agent
115 of a user-entered document or topic description. The results of the external
search may be displayed by the relationship tool 125, including information derived
from the search results by the analysis tools 120.

A user may limit the extent to which a search engine 110, 140 will

25 search, for example by specifying a “radius” of interest.

Various search engines are known for use in searching the Internet 155,
for example “YAHOO". “PROSEARCH” may be used, the functionality of which is
described in the Applicant’'s JASPER co-pending patent application referenced
above. |

30

Analysis Tools

Analysis Tools 120 may be provided, connected to the server 160, to

receive results of information searches by searching engines 110 and 140, or
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functionalit of the system being enbodied in those conponents.
However , nﬂé%@ﬂéf’%m specific functionality may alter REHGRISP3HY
i npl emented within the server conponent itself. For exanple, sone
aspects of data analysis perforned by the © WO 99/ 21108
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engi nes nmay b pesssdek strefgih B G aSSoUigthes bbbledXtafl BBjetl, dppdsedited for
i nformation - search engine r. for i nforgghi on stored internally,

140 - |
Wi thi Nt he B10SXAT Y e Bgisst peafile 1081 User Brie R ARd 2 Orea opischretumedchy

engi ne 110 may sBfrching éidimd1ORME feBurfB8 At objdct ARly ftidEbb RefraSeIBg Dyt & dase’
i nput conveyed by the browser interface 170, through continuous
comuni cat i onokipethprofile greategry thegrrefilingagentol15. Thee%ﬁ%\tﬁiserqmbneépf@%?d as
enters a new topj CLA Pt i ; roh : I base y
reveal storedgr%?éé’ra gﬁ%eésdotp%) fg!ﬁtigéotfg%tegﬁgf c?felag%/oé%]é(’:{g’nf ol\ﬁ taI Keb%ggée%l%% the

i nput, i ncl udretagiopisbipetioolefl 25 etrc dsdicatat graghitallye theentresgthbbf sdredsbyciatiorer
users of

e IMS i.n relation,.to the sane or_other topi.cs. a,abjects
enti 11 ed %y bR oRspets TeRpey £ a stad" T YafbBCby Ul sneThRHERISS by
t he browser i rnhgtf etca lidg Gonmettinga pair ofrepeseatatizg @otie IGMhs oV thei dispiay.ed
graphically by the relationship tool 125. Simlarly, search engi nes 140
may search the Internet 155 for relevant docunents over a 20 | onger

period, usingRrERtioRstAPTo6l a2 search profile constructed by the profiling
agent 115 of a user-entered docunent or topic description. The results
of the external search may be displayed by the relationship tool 125,

i ncl udi ng 1.5“: or mat i %téj%Bje\éﬁdare 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 may 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 smali 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 too! 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



fromthe search results by the analysis tools 120. . A user may

limt the extent to which a search engine 110, 140 will 25 search, for
exanpl e by vwhesiafivd Nng a "radius” of interest. Yeiigussosenr ch
engi nes are known for use in searching the Internet 155, for exanple

"YAHOO'. " PROSEARCH' may be used, the funggpionality of which is

described in the Applicant's JASPER co-pending patent application

ref erenced engioy 4039 110. A diftdrenti isomssysbe displayed at each npgetg indicateol s
120 may be provide 0. 1 eive results
of information lé%a&gﬁgbgqﬁ%%@i‘?t&%tr{g&g%ﬁtﬁgs?yﬁgngtEr’\%i)OMB? gf)a?%' WO

99/ 21108 s To display data objects in such a way as to allow the user to be able to see
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intelligent ageffationships, bghueen themy Prefergbly, the; srepath i%? Sl B m

t hose gesul betwebncapaig ob datadlsiéctaimanbe tapreskntat dhehd Yapt dyavargimgathd
fromprofiles _relating to %IS?_I’S and/ or ?tﬂ pr%étpacts. Preferably, the
anal ysis tool s MASthyy the lengla gt a line cgnnecting the fesnective, §ede 15PNSm associ ati on

between an ohj epleferaBl, $% BRE Rhbvi & data AAATEHsRIPBY aPbréjedi 8€hH Uk Girbfile M&2 ber
user profile 100, and a data object returned by a searchi n% g&m ne, The
returned data ofgrsesented, 3x Feldenyally snsdiongdcnods, suggaunded byolp MAdsi | e

creat gsaﬁé’et ngfép‘?éée%n;@g rg%GaeBEjeéé adsodiBRdaN®h Y Sertfst Phdject@rRIsES BRAIAS
g to strength of association, my be used by the
rel ati onsiiop ¢ oBlatd epresenteriby atdisplayedpindedeory maytie retrievedtaasii, fanexample
oo ol L BHCHUERG, B8 W o BB o on BTOLE 158 mey
representative wpbtn, ciantheoservére1680spldata object suRshartyi presitied Byp@ document
summarising software agent, such as PROSUM, and display that summary
within a text window after a user clicks on the respective icon shown within
16 the éraphical 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 creat@ad or accepted link between data objects

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

s 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.

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

e The relationship tool 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.



15 ] Data objects are often related. They have things in common with

ot her data objects, for exanple two text docunents may share a conmon
set of VOABIWS. Tools, such as JASPER, exist which can PEHGBO#BHE1
relationships, but it is often difficult to present these relationships
to the user in a vvay that is both cleatland yet not restrictive. Known
met hods of pres nsh TR 0, fai l of fer. a

per sonal i sed Vi e et g'%g Jﬂa%sgr&sblg% th&“ ? metogt%ll‘lﬁt% S?ab??ﬁ S‘fer?aPriOO P!

available to t hean‘EEth(EHa&oREE\T;RItcE)VNseIf mayf benithplemahtedadst a OAVINEpdléi‘B nray be

| ooked upon as e, net h), of connected qgbj.e .

rel ati onshi ps*® bz\fvgégﬁaf%g e'FFh “Tzfir%{ g)g'tft?é aﬁéﬁ“&ﬂr@ﬁ%th&i?c”pm'lﬁ e "EE‘S'°P o
present to a USepoll AR5V infayt REntMIGING CEommiuBiches SvillY Beatdh agéht8al 18aN4023nd
the smal|l subset of the objects that the user actually needs to see and to

allowthe 5  uesentgeyieipd dacumegiafedt, arendimilen i (yniehatpd tektheedatadheiag
The rel ationshi pgdigly. 125 Is intended to provide neither proofs nor
deductions; si np?y to help the user to see - relevant information,

pr esent ed in parWhenithe ussr gntans @i newiypragppi thg relatinaehip tool 12&|willaptpduce a

obj ects known wi {rQH{.g el s'¥§ee,rn3\{3|th one central-lqllgosg{l S Pe Jeﬁ%%%nﬁr&'ﬁs trbeocﬁrpeent

relationship too S8 58 ay W T W, Via
t he browser int eprfo;m:e 170, a graph of connect ed nodes A node

represents dat ect in en su ed by
an | VS ageHiil s?ucﬁ"‘g"sJ appesf ﬁ’t“e% %’N%'"e%@e 'T&B“B? the 988‘?'5?\""5 "euﬁ'ﬂﬁ) y the
99/21108 ~ search agents 110, 140, PCT/ GB98/ 03101
10 engi ne_140 or 110. A different icon may be displayed at each node
to indicate * Theypgr ‘i‘?‘p@'cﬁﬁmt%%°%Y°as%‘jh§c3c559“é§ﬁe€s‘8’rwwn y the node on

the graph. |mee%s%PI&yer%e% ﬂmtqa& SugHestdd fuo%umm ewast guff }e@%’\’/ahlf'etﬂé?mer

to be able to see relati onshi ps between them Preferably,
strength of the the aedeomaliie manually linkedderthe ppripet. dhisdmeaually] :eseptathljnkois

represent egdgon t? oLz Tela W o (VAR T t he wi dth or the Iength of a

| i ne connecti ng espective no e icons. Preferably, in one view of
data rel ationships, a project or a use profile may be represented as
a centrally positi on&‘r(]:l af&%ﬁﬁim ?nuaryr l())eulrr]rqel\emeXteldle/kﬁ\e re%g[onshlp 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- derived 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;



representing data objects associated with the central project or user
profile. 10 Data represented by a displayed node icon may be retrieved

easily, forwessmmbe by clicking on the node icon. If p@mmggmm
the relationship tool 1 25 may obtain, via the server 160, a dat a

obj ect summary provi ded by a docunent 42 summarising software agent,
such as PROSUM and display that sunmary within a text wi ndow after
a user clicks on the respiuiviateSearoh agertarbased bin kegwbrds prowiled bahisea}

di spl ay wi ndow. A us Ve €S | nks th sugges ghddta
obj ects shown on a %ruﬁ@ th% t"?p)njazgse‘»?az?koré aa{'! Tt % cf%g esah Yest&d
automatically by I M agemnalysw tools 12Qcds tm’ng o ¢ wrvfeﬁd\ﬂangem& thg sebrchl4ndor
search engines 140 and 11 120. A manual |y

created or accepted I|ink \@81‘?98’5?’53‘(%{'8%? éeaf?'é”"es 1”3’978 SHiality CYFYRE by t he

rel ationshgp tool 125 tORdiQeab%ébm‘ETl@E’éﬁin the graphfasn@hbaa%nyéutbdfterthe
storage in the | M5 database 105, via the server 160. col |l ection

of manual |y associ ated ol§eB¥EsNPRE BYoRsing @ eleagth m‘{mehcatyevqnﬂpea/f & the

proj ect and may be tO SONBLOIA&RIGF M8 Yors RERI Hofter the I B ecify
how nmuch of the |nformat|or? suggestedoby | M5 ageflt se ’2” bﬁe%?{f o)

presented on the sdgePeardly "pruning”, that is by specifying the
m ni mum st rength ofwg})e ﬂﬁﬁg%%‘{[’ﬁ%p%'w%og@ea objects required to qualify

for display on the gra raverse the graph of rel ated
data objed0Ds at wll. GetTihe highexst ipoingty podeotrbmlﬂ‘ﬁz bodority jueut ane femoviyb
agents such as the proflltng 30 agent 11 5 and the analysis tools 120
(preferably JASPER), via 'the server- 160, and to the personal agent
130 to provide data ent erM&lrklmeaaoUSes visitedise in sear chi ng.

Searching data may includg a,profile,of ed docunent,
creat ed by the profiling cgﬂetﬂgkﬂﬁ’o’q?r"fafﬁﬁ EFTQJ’?ﬂJa docunent retrieved by

search agent 11eepldfly the most NMevaRt RéAShas;
PCT/ GB98/ 03101 The graph

may be di 4Bl ayed wit hin fqtfvéﬁ%sﬁﬁ’c’&%wy’é%?’é&"%@lf(%mﬁ%r and
the relationship tool itssfe #yreBitd MPARERRAYBIhANIH 1dAEIPRREE atings);

Add additional resultant nodes to the graph with connecting lines
of length inversely proportional to the relevance;
End While |
20
With reference to Figure 2, an example of a graph is shown as may be
produced by the algorithm described above. In the example shown in Figure 2, the
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.



When data is being entered (e.g. for a new project description) the-

rel ati onshi tool 125 may continually comrunicate wt C ents
110, 140 an‘ﬁogmllospresent retrieved docunents that are si mﬁb%f"e’sés’&dﬁ‘g
related to) the data being ent er ed. * When the user enters a new
project, the relationship tool 125 w | pr%luce a frame on the
screen W th opgseRdliAdenty POsitioned node representing the current

project. 10 * Nodes appear on the graph, each representing the docunents
returned by the search agents 110, 140. The user can click on a
node to see the ass@d| ; ; r ' {

suggest ed docunent ngéé%crﬁﬁll gaﬁ{@%ﬁ? ,mcthf'udeé;? |E|'{ﬁe‘|’i§l§, Fﬁgﬁeﬁg e{herrgn'ye i&g&eﬁ’ﬂé’o
manual |y |i nkeid @ 6Gi HE5pao{ ¢ctthe Binvwsardantesfiabg 176c &mt exhnrmplelof iasPerSonal Agent

di spl ayed a thicker . line. " . Nl i e, iAml.enent,ed
by the rel ﬁi En%hhﬁmf% Ha %SA ?%mggrsledreg?rébed r% a@gﬁ'?eg’é%'f"g‘é m%\éﬁge/\sedr??lgg pglﬁélgf
dat a obj ects RofnihgAutematedm$drimptioncResdevel iSyetam” by IBasdiey Up&hoded asd Takd

keywords supplied, for exapple, by the user or derjved hy t 0 rofiling
ngont 115, Thatargier mihsc y G Procasings, a6 B FiEY lntebetded Gantereabd Snithe
to enabl e thepgyctighl Appliddtios o ie@dligeRthalgentpaid Miilti-agent Tedhhblogy, PéfeRsriced
Queue to store references returned by a searching agent 110 or 140,
to be arrange@b®¥-order of strength of relevance to the search; (2)
a G aph Da Struct L | 0 P | : hed ko

i nterrel at?ognshi p; gﬁg HErEc{Haﬁ‘ a\g‘g?{:gggr g{??agé;%ﬁab%%;ﬁ;%@gmgugw Fhénitot user
The rel ati onslmputtfoo the YSERINTERFAGEmNda0 initigts Bedrohesofar akletassioforomtiondd
keywords and to ., prese rel. I_nf td | eved €. S

agont s 30" 1aor o TRe; AeatsEiig Pk oPuFy Shi SR SRR B eBY sdfvia the” SRSl
Procedur e SeahmteriakeWdOL ds) example, a user may register a @opiatef iaterestpivithgthagMsind

pl ace a node rd% |rr1i%aemel Po%lé Q)% Isneeg'[‘sc rE)f a description or series of Iéery]lvs}orllgs %?1 t;[rg é}cf

t he graph;
15 within the browser interface 170. The personal agent 130 may, for example,

capture keywords as they are typed by the user, and submit them one by one to a
local search engine 110, via the server 160. If the local search engine finds
relevant data objects referenced within the IMS database 105, then they may be
presented to the user via the browser interface 170 by the personal agent 130, or

20 displayed graphically by the relationship tool 125.

Speech Conversion

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.
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Activate Sqassdhigg@ents based on keywords provided by a userper/cpos/esion
Prune the agent results (ignoring anything assessed by the

anal ysis tools 120 as being of |ow rel evap ;{‘e to the search) and

store the agent result node references in the Priority Queue; 5

Put each seaPedfilihgsAgenton t he graph as a node connected to the

centre node by a line of length inversely proportional to the

rel evance of the node (the shorter the line, the nore rel evant);

End Search All objdltk i@ theNISNRER have d PRfily. | Mipréflingualedt 11& may be

Get the high t de f t t d
vl e nrg ?nsclu e%' %r Ithg [ %\? Wréé’q%dgﬁa rb?oif#lq%&oq‘usgﬁou%ntypreeé\ng%/%bject Fekt

t he keyworgls e9£mbi%e aSAb&Th&H’ MAJSe presented to the proﬂhnﬂ ARAP 10 Yo tc'?’@at@'f’a'St
rel evant keywords; 15 Activate search agents based

these keywor decument profile comprising metmawerepwéeﬁmFh%dfeqt@mﬂmeTaﬁwﬂaﬁlgtw th
| ow rel evance,p é )oflle mdr be stored in the IM89Gaagsle! '18§awfart‘?1§u#r95\1 188des

to the graph w nec In I nversely
proporti onal Prejetdbb/ r tleeJABEER product is used Epdmiplarhant2the functlonahty ofithé

reference to Figure 2 G f h
produced by tpﬁ%fg'gpg?ﬂehfhm 'é'screl % Iglg‘oe\%e F\H ?hecg?g?rtgr“em%oﬁ/ﬁ" ¢rtec Jor e
2, the 10seramblet apitie rsepreeSEI0 @blbintafacentto ad Welplpagedfonade bafile Heieg

Search Procedure a pruned list of data itens to be represented
by nodes of PEFsEDIat f%égﬁk’!@p @@ﬁtral search topic 200, for exanple "DOC

1" represented by pyedmeAtdd presentedOtyI@Rd Qfﬂoﬁlﬁhgt BgerteM § ahay etighifatd Getim 200
by a relatively ld‘éfg line indicative of wer relevance, and "DOC 5"
represent ed H@rpky mce%@n"rl?éd%?da'%th%ér%'@%ﬂ Egpult may, hedusedfopg varieh pf

l'ine, indicatjngsRkIBEr ek&hpARCEser-entered documem'ebr J&Mjelc’@ d E&%ldnnrﬁabebe

above al gorithm may then further analyse the hest rel evance,
node 210, 18 akuhgitted fort prefiting by eme oh the P@Mﬁﬁ" dEtefface 170 and the server 160.

The project may be created by the server as a CGI script which generates an
HTML document, based upon the project description, for submission to the
profiling agent 1156. The resulting profile may be stored by the profiling agent 115
in the LOCAL STORAGE as a project profile 102 for use in searching for related
20 data objects by the searching engines 110 and 140, or used by “intelligent” agents
145. Data objects returned by internal or external searching may similarly be
profiled by the profiling agent 115 for storage in the IMS database 105 or inclusion
in a project profile 102 or user profile 100. Data object profiles also provide a
convenient basis from which the analysis tools 120 may derive further information

25 of interest to users of the IMS.
Project profiles may be enhanced at any time by the user owning the

project through manual addition or amendment of keywords.

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



contained in g profile of the node to performa further nore specialised

sear ch. This further search nmay result in two additional_nodes on the
gr aph, nodeWOPPBIO08  5hq 220, linked to the node 210. Yol /68P%/9318%
PCT/ GB98/ 03101 13 Per sonal
Agent A personal agent may bel8 ncluded in the | M3, connected
to the servergdgp su:tfblll't@rrﬁ‘mgg 1769, Ea%ﬂ%step i$ '?@gl?ﬂ'e%ﬁ'{ tHéWE%tEﬁ'Fﬁ"b%g%ovﬁp
exanpl e of a Personal Agent IS a nbrance Agent" as described In

"Renenbr ance mganer: byause of |anW@ddV\5rde Wembmwswg imatfaem(l €0 tord ¥Yemseryar 160.

Retrieval SysfnemdPP¥% @1 reych% usel I%%ﬁiegr%q lg}? mrmmé&a&ﬂe ' mPo‘#Rm' bin C:‘)ohp

the proceedings™o Iona erence on I"cal

Appl i cat | on othehtdeblelsj ghat mid@atrs sandnbmuing agehtsté?exehmalnogyandref(aamaceﬁld
above.

er sonal nt 130 may be. arranged, to co tlnuously
roni tor usdr contaptdeinfran’y Rer BEERWAHEPReESTIG 15 $ar s O LRL MBS o
related i nf Or MRé i Mikirhim set bﬁaﬂifotfmﬂﬁon ¢ e36rat]) LgdéMeohr®siubE S @Bnﬁulcbrocess
searches to the use via the browser interface 170. For exanple, a user

may register BN 8t e senves 169, infhersyistem detabase 108ef i ni ng t he topic by

means of a descri pt Befivéln ﬁm‘”erl{»r%ﬁ/sgi SN ¢$O%HHQH§@y§fen4-§eWeF gD, th&e are
browser interface 170. The personal agent 130 nmay, for exanple capture

keywords as t pegmcmdeam ey Q)‘ytophie1&§eﬂ30aﬁ§5s u@nﬁiofﬂmm @miS.biordnetange ghe
| ocal searﬁp

finds rel §ng| %%to)lgé@cHs}er e}r/%:lgeg:%n%lk %?%@m@e% %Qgi&%gl,e to
t hen t hey nay obtain the piigisemb adt bb infhenatixer. Ths ttee bf dursaionalityeisf lerwavil 28d by
Eggl pir229nal %gg%éég)ﬁé H%ﬁﬂ?i%gf%l}?%gl ae¥ed graphically by the relationship

The set of keywords provided by the user is then supplied to each

component of the system which requires it. This might include for instance the
15 profiling agent 115, the intelligent agent 145, the personal agent 130, the
relationship tool 125 and the analysis tools 120.

Because the system includes the functionality of known searching tools,
once the user has registered, these tools will start to run in respect of the set of
keywords it receives. Hence the personal agent 130 may start to monitor existing

20 entries in the system database 105, via the local search engine 110, and ongoing
inputs and/or communications by other users, as soon as the user profile has been
supplied to it.

As well as the personal agent 130, there are further search capabilities to
which the user profile is supplied which work over a longer period and therefore

25 report 1o the user after a fixed time interval or at the next logon by that user. This
applies to the profiling agent 115 and to the intelligent agent 145 having access to '
the Internet.

The profiling agent 115 has the searching functionality of the JASPER
agent mentioned above and 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 sach 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



A speech conversi on conponent 135 may be included, enploying speech 25
synt hesi s technol ogy such as that provided by the "LAUREATE" product by the
present appbdogsligs to provide, if appropriate, a speech repeggaosmasiopn of

dat a obj ects presented at the user interface. For exanple, a speech
summary of a docurment nay be providedgto a user after clicking on the
respective node icon di spl ayed by the relationship tool 125.

Al ternati vel y:f paofiles velating tf depueerits 0 otkgsrabiasts athicnsreodf idtarestetot & closadd
as a result ?goggernight search may be provi ded to a user
automatically 8 [ogin to the | MS, WD 99/21108

PCT/ GB98/ 03101 JASPER uses the user profile to sort meta- mformatlon]rélatlng tE’raﬁjédt's ng

Agent [ t . h fi fil
Soent 115 rayes would e BIEEHES Bt Viek 1T o PelRSasRy MtV Soe Ik i s "
various typesi@fterdiyj ®ehniqbes to bore xiaemkeyward detsintnsubseys fu? apiseB et €4h &igot he

profiling agent 115 to create docupent profile conprising neta-data
representi ng YSReClugeline e, e"'Fﬂ%‘?ﬁlﬁ §S0Rs g7 a ret dﬁ)’@br‘i"éﬁ’t"'sﬁn@’f f’]cé"'d%a’}mﬁ‘@ss%r ed

in the I M5 d%aéaaﬁﬁrﬂagﬁow rRIatiRG tS ¥b)eRts af@%cumem?w&r@felcyeaﬂvwoslaﬁsPﬁﬁed
P

product is used to inplenment the functionality of the profi l gg(agent
115 in the | NB. dqcfumﬁm%@@mgylocateéobnmﬂnsr@fythgepr@tjmbv& édl“ch‘ the mmf dspife

pr esent od 1 o SFRSREE Argbf, s RE ndcinfntElicRAAGs [DIFhehThal B Btdined ta g,
profilingtageuser byh&am)ofcar'f\ghanés Netw” qrage at the ywunﬁeyfaoé. sources in the I M5
and the prof11ng. il B ha) o A SincsBhaly a HeRP 3 Bustet
subm tted forfopeedrch iplmg:ds)esvvaly\eodifféiwcbrbemeén thet PASRER: funéBioaslity trhentioseder
100, oo %o 2obn Bl BF o5 SARBSaMP A 395 BsBied SonoreheP e e
subni ssi on t gyrb&éht inverlioffik IsimiglyaBedearth dpacd vohesid! InstigdPstodding lingd ke
stored by the profiling agent 115
16 profiles relating to documents already selected by users and therefore loaded to

the JASPER database, the inteiligent 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 “YAHOO" engine,
to return results more focussed on a search topic within the user’s interests.

The system of the present invention presénts results to the user using the
clustering techniques described in WO 96./23265. The clustering technique is used
to identify related 6bjects 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



in the LOCAL STORAGE as a project profile 102 for use in searching for
related 20 data objects by the searching engines 110 and 140, or used by

"intelligenWo $Rihts% 145. Data objects returned by inter REIT/GBISHXI0Er nal
searching may simlarly be profiled by the profiling agent 115 for
storage in the | M5 database 105 or inclusi o& in a project profile 102

file 100.. Data object profil id
basi S 1 r om whPEn® (IS Ay SHAFL BPETION By RcPROSPh ! s, BBPHEI Y23

of interest te@okpsop4te aMtityh6r Miht simply be a fewRi@idecdr pleeds b YaflMedibing a
enhanced at any tine pl_g t he_user owning the E)_ro ject through nmanual

addi tion or aféfRAfiont THE Riefing: tool ge"erateSUSE”@ec REOTis, qhigh gpight for instance
Referring to Rididethe |o§ame%memtr§spécttokwoéwﬁgs ’1th th@\éearehp&hmum?ﬁ.ﬂefefmé

as follows. of users, for 1nstance enployees in a
cor por at e efviusenniyyho owl" be fp@ﬁt%%d a#fl theeinroigets cawagrds andathem c keywords

the systemvi S or WO 99/ 21108
b s 0510 PharotsiHg HRTRREL 15 ot her

sui tabl e term nal s IIRe.pri&rctprogits isileadeegﬁos'dhemrétdnm dietabase 306m It r’rs alsbrimded

b VWb. b f. 170 \\e 0.
Irrﬁn(r)ura(rjeryt gs?é@|tQFevra”°{’f|§eﬁr§grer}9|"}?\r7lo%5§r ?Iy% egésﬁ ﬁ rﬁameﬁyﬁ’&esﬁ S 8Ll SrofifR

i nformati on akpRgkribed abbeTs etorgequériy, Nthei varvus edeardic |eudinﬁg Witlr rumsh@mme

|dent|f|cat|o nane and 5 cqntact det aj and a_set of wor

representi hg qpeies of searghy d't‘JI’%!P"'?%F‘érté%tpé"lect pmf‘f?e aﬁ‘f’n‘f"ﬂ'u eé"taff’reofep°rt in
information i Sthétsﬁﬁm%%awehaQﬁé‘de%sé?fﬁ@ control process runni ng at
the server 160, in the system database 105. Bet ween t he browser

interface 170 and t HReassistrepulterusing 1he, JARBER glustering gprakilifgd with Baveayarof
tools 125, 130, ss&gﬁgtegg’tgr ?;tﬁghgsgﬁneﬁ 98! He sft%rng{r?ﬁf‘ ﬂﬂl?seb&ﬂﬁee%oob@@trssoﬂﬁg star

agent 130, may provi unctronality for i1nt acing wt he "user
obtain the m matmmssempl@ﬂ hyntherrelatipship (atiis the manoér descobed aliowt, \oyi buildinawn

and 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, thén 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



not therefore further described herein.) The set of keywords
provided by the user is then supplied to each conponent of the system
whi ch req ThIS m ght include for instance the 1 5 agent
115, the |noes1§f2| gent agent 145, the personal agent 130, thPCplr/&Bdldz'm
relati onship tool 125 and the anal ysis tq | s 120. Because the
systemincludes the functionality of kno searchi ng tools, once the
user has regbyptied odinet v eplopeh 3”cdsk!), $it Biet odAer 18Na ipBliéL oERGE apll thBRfS®RL Of
keywords it recelves Hence the personal agent 130 may start to nonitor

exi sting 20 hasdiffeeantiintetests- syst em dat abase 105, via the | ocal search

engi ne 110, and ongoi ng i nputs and/ or conmuni cati ons by ot her users,
as soon as the user profile has been supplied to it. As
wel | as the personHte fjioming able tis dcludedcior &OmPé&teBWr@hSWpébﬁldeﬁlbgf {80
whi ch 't he QUSSraf b SHRRLds8 dnfibAbhetbk 8V Ble AMORBEAIPSTORE

t herefore report to e user after t|ne interv or “at the next
| ogon by thaltnealsmr ofThas list ohppdQles ¢alist h‘e: prtelfles i ngithipentthat 1 détadmade.t o
the intelligent agent 145 having access to the Internet.

The profiling agent 115 has the searching functionality of the JASPER
agent nentioned above and described in International Patent Application WO
30 96/23265. The JASPER agent stores profiles, or nmeta information, in

respect of docunents sel ected by other users. For each user, it
nonitors the profiles being i nput, 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 WD 99/ 21108
PCT/ GB98/ 03101 16 of
profiles relating to docunents or other objects which are of interest to a
cl osed user group. JASPER uses the user profile to sort
meta-information relating to objects that would be of interest to a
user in a sophisticated way. That is, it uses 5 clustering techniques to
sort user keyword sets into subsets for a user. It can also use

clustering to extend the scope of a retrieval exercise to include profiles
(or
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iy R AR SREFERREN SR Rkne
PCT/ GB981031p1 OwnerlD = '$ownerid’; 17
4 Create a User's Profile | SELECT UserlD FROM Users WHERE
Details = "$details";
s$db -> Sql($Sql);
s$db -> FetchRow;
Suserid= $db -> Data (‘UserlD’);
INSERT INTO Profiles
{UserlD, Keyword)
VALUES
(Suserid, $keyword);
5 Adding a keyword to a | INSERT INTO Profiles
User’s Profile (OwnerlD, Keyword)
VALUES
{Sownerid, $keyword);
6 Removing a keyword DELETE FROM Profiles WHERE

from a User’s Profile

Keyword = '$keyword’ AND OwnerlD = ‘Sownerid "
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Keyword = "$keyword’;

11

Adding a new Object

INSERT INTO Objects

(Title, Annotation, Type, ProjectlD, Location)
VALUES

(stitle, $annotation, Stype, $projectid, $location);

Object

12 | Deleting a Object DELETE FROM Objects WHERE
Title = "$title’;
13 | Adding a Link to an INSERT INTO Links

{ObjectiD, Object2ID)
VALUES

($objectid, $object2id);

y

Bl
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PCT/ GB98/ 03101 18 by the owner
of a projeayoodgaee”), if the owner is a police officer and gdeecBIsw3t01
has different interests. The following table is included for

conpl eteness to show the detail of a 5 preferred rel ational database
I npl enmentation of the | MS LOCAL STORAGE by nmeans of a list of SQ

calls to tables wthin that database. WO 99121108
PCT/ GB98/ 03143 - - - - - —9 S—Catts
: P . ' ’

to the I M5 D;tt ab sgaemh Pro’eﬁgpmﬁg? [ O%ELECT folpmf _Pm’ecﬂu Pr@&?ﬂéﬁ 1 Checks
User detail g fof andSEaunCthenurren |USeynd(PygoiTitle) | oggi ng on
Logi nName = |' $u$gf tim&NPifasswor d| As' (& of Title? Create a New User
| NSERT | NTOjUsel s . (Passwor.d, Logi nNang,
Ful | Name, Rdl e, Kexwqris pepear in FROM Projects INNER JOIN Projprof ‘P§|Pé?iﬁ?}ﬁ8'°l‘1§ﬁ‘9| |
VWer eabout s,| PhotegadHPBroject. = Projprof.ProjectlD VALUES

WHERE

{{{Projprof.Keyword} = ' $keyword?'’

OR

(Projprof.Keyword) = 'skeyword2’

OR

{Projprof.Keyword) = ° $keyword3'))
GROUP BY Projprof.ProjectiD, Projects.Title;
15 | Find out what Projects | SELECT Projects.Title, Workers.OwnerlD

a User is currently FROM Projects INNER JOIN Workers ON
working on. Projects.ProjectlD = Workers.ProjectlD
WHERE

({{Workers.OwneriD) = ' sownerid");
16 | Creating a virtual Case | SELECT Objects.ObjectlD,Objects.Title, Objects.Location

File. FROM Objects INNER JOIN ProjLinks ON
Obijects.ObjectlD = Projlinks.ObjectlD
WHERE
{{{ProjLinks.ProjectlD} = *sprojectid));
17 | Show which Project INSERT INTO linkstatus
User is currently (PrajectlD, UserlD, url, Title)
working on VALUES

{-1,8userid, $url, $title};

18 | Change to Project a UPDATE linkstatus SET url= "$url’, Title = '$title’ WHERE

User is working on. usefid = 'Suserid”;

19 | .Find out what Projét a | SELECT * FROM linkstatus WHERE
User is curently Userid = "$userid’;
working on,

20 | Publish a new object INSERT INTO Objects (Title, OwnerID, Location} VALUES
{$title, $userID, $objurl);




($pwd, Sl ogi nnane, $full name, $role,
$wher e,

$emai |,
Users WHERE

$phot 0) 3

$db- > Sql (FEQPy21108
$OmerI D = $db -> Data (' Owerl D );
FROM User s WHERE

4 Create a User's Profile

$l ocation, $tel,
Del ete a User

UserI D= '$userid ':

SELECT Owner| D FROM

$db- > Fet Cﬁﬁa{ﬁ’B%ﬂBIOI

SELECT User| D FROM Users WHERE

DELETE
22 Owmer| D = '$ownerid ';

Details = ' $details—; $db-> Sgl ($Sgl )
$db- > Fet chRék; | Remove an Object DELETE FROM Objects WHERE| 4= $db -> Data
("UseriD); Objectid = ‘sbdj&defdT: | NTO Profiles

(User| D, Keywarh———rro — NSERTINTO Proin AV{II_\‘L%' | :
(Suserid, SHépwprEeeiate an @bject ) INSERT INTQ Brailinks (Project[Ei@pieatin) ¥ASUSSof i | e
User's Profi|ll e | with aProject. (Oawnef | D, (#eyiiicotipctid);

VALUES : stowneri s ke yworth IR
Renovi ng a ktezgw FBa"ge t&Eﬁeﬁg FROI\)H'ER%E vseeés-WER\g—' o sdﬁw’%,r&gﬁq&gﬂfjé'er' s
Profile Keymrsfadencegkeywor d' | WRBRBwWner | D= ' $owneri d' ; VO

99/ 21108

PCT/ GB98/ 031

Create a Ney

01
V. P

0j ect

Loginname = "Suser’";
20 7

| NSERT | NTO Proj ects

HIWi



(Title, Datestanp, Ownerl D, Location, Wrkers,
Det ai | s) VALUES

($title, $dgbosrpeynerid, $location, $workers, $det ai | s) pBrirobi@aie a
Project Profile SELECT Projecti D FROM Proj ects

oo Zorchiow © 5 I

('ProjectD) ; CLAIMS | NSERT | NTO Pr 0j prof
(Projectl D, Keyword) VALUES

($projectid, $keyword); 9 Addi ng a keyword to a | NSERT | NTO Proj pr of
Project's Profile An infdrifratipe cinbDagdfegntosybtem for a plurality of users, the
VALUES ($projectid, $keyword); 10
Renovi ng a keﬁ/\(/%?'ﬂ COMAKENSTE FROM Pr oj pr of WHERE froma Project's

Profile Kgyword="$ieyvaridast one dskr iRddacgfar reeaiifljueér inputl NGt O
hj ect s (Title, Annotation, Type,
Project! D, Location))  datastorage means; VALUES

(tite, $annotation, ype PR C N j ; ' L,ect
bELETE FROM O ect S.H&H REdatBP iR RC LSS ot YebiaPRy: a datk? sePeth rm;ea _fRue

"Stitle'; qurgwat;qumgwad Latnthet interfiace, INdSERTSIONTO thenfiata set m th@tqaé@t

(Obj ect 1 D, Cb‘srg)?%{el @L?Bs' VALUES

($obj ect ed $
means for generating and storing user profiles, each user profile

comprising at least one keyword allocated to a respective user;

v) at least one data retrieval tool for locating information in accordance
with each of a plurality of user profiles, for storing data relating to information so
located, and for searching data so stored in accordance with at least one data set

15 generated by the data input tool; and

vi)  control means for receiving said user inputs and for running one or
more of said tools

wherein the control means is adapted, in use, to receive said user input
information, to run the data input tool to generate and store said data set from the

20 input infbrmation, and to input said data set to the data retrieval tool to search said

data so stored.

2. An information management system according to claim 1 wherein the
control means further comprises means to log user identity information against a

25 data set generated from information input by that user.

3. An information management system according to either preceding claim
wherein the contrcl means is adapted to give access to the data set, and/or
associated information, only to the user providing the user input information.

30
4, An information management system according to either one of claims 1
and 2 wherein the control means gives access to additional users, but not the

capability to modify the data set and/or associated information.
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Search Pr Oj‘ﬁétgg(g{{gél | es SELECT Proj prof. ProjectlD, Pro m& i\\

and count t Count (Projects. Title) al it “of

AS [Count O Title] keywor ds appear. in FROVI Projects I NNER JO N
Proj prof ON Projects. ProjectlD eaéft Pr oj ect .. =

Proj prof . Projgct | D An information management syste

(((Proj prof . Kéywor d e amor ot 9 ystem accordlné/\ﬁEBEy one of the pragedlng
(Proj prof. Keyq)@mg)w regk@\yml means maintains a register of identifiers for othgr users

(PI’OJ pr of . Ke ) P BY
Pr Oj prof . Pr o%f@D cclg?%hg'\(’:/}té@éé}a?flthe data i?oi' H | n ner Pa\\'/\?l%tu mlg}j 8 cgg%rol O@E’:u

Proj ects. Ti t |contanss Ioérdse ®gisterl. D a User i s currently FROM
Projects | ANER JO N Workers ON wor ki ng on.
Proj ects. Proj ectl D= Wrkers. Projectl D VWHERE

(((Workers. Omher | D)Anzunf&mutmmrd)ﬁagemeni@ystateafcbngn@m/aw oae oftsepreSEting T
bj ect s. Cbj & %I%ﬁ%égov%%ﬁ ﬁggf{gmc?{ﬁerscolﬁ?p%%tes user selection mlzlalns for selecting

FROM bj ect s

Qbj ect s. Obj eGesdhs=olftfplit | Bynlise Gatedttiblal tool, the selected results being persistently
V\HERE (((ProjLinks. ProjectlD)

=" $proj ectidSt9red- 17  Show whi ch Proj ect | NSERT | NTO | i nkst at us
User i's cyprently (ProjectiD, UserID, url, Title)

wor ki ng on . VALUES

(-
$userid, $ur 17. $ti tAr)information Tganagrment system @ceerding to QMAﬁENherﬂ(Bttaeus
SET url = $ur|jesul{r§ Lee per&étbﬁ{h‘? s\ﬁﬁ%gﬁn relation to the relevant user, and/or may be

persistently stored in relation to the data set used by the data retrieval tool to
locate the results.

15
8. An information management system according to any one of the preceding
claims wherein the way in which the data retrieval too! reports data it finds by
searching includes a measure of the relevance of each piece of data to the data set
used in the search. '

20
9. An information management system according to claim 8 wherein the
measure of association is applied in a discrete rather than a continuous way such
that it can be used to separate search results into two or more sets, the first set
being strongly relevant to a request and the second layer being weakly relevant to

25 the request.
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SELECT * FROM | i nkst at us WHERE User is curently Userid

= ' $useri VO 9921108 wor ki ng on. 20 Publish a new obPEHGBISANBERT
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($proj I d, $obj id); 23 Change.te Usef's UPDATE Users SET". $ "=
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1. An i nformati on managenent system for a plurality of users,

t he system conprising: 5 i) at | east one user interface for
recei ving er input information,; ii) data st ;

i) a da@*ﬁbﬂ@ tool for generating arﬂ ta set from usgé@‘?‘ﬁ?)%ﬂ%
information received at the interface, ard“for storing the data set in the
dat a st oradge neans; 10 iv) neans for generating and storing
user profiiles, jeach user profile conprising at | east one keyword

al l ocated tg@ a |respective user; " V) at | east one data
retrieval t@ol [for hocating information in accordance wi th each of a
plurality o user pigfiles, for storing data relating to inforggtgon so

| ocat ed, [and fgr se&Pching data so stored in accordance with ast one
data set T 5 generé?ed by the data input tool; and Vi)

control neans\for receiving said user inputs and for running on r

nore of said tapls wherein the control ans is ad d, in
use, to receive\said user input i nfor ion, togfun t he datg I nput tool
to generate and ore said data set fromthe 20 [input informat , and to
i nput said data s to the data retrieval tool t¢ search said data so
st or ed. 2. An information managefrent syst€m accordin 0 claim
1 wherein the cogtrol neans further cofrpriseg neans to | og

identity information ggainst a 25 data sel generjated frominfp ion

i nput by that user. 3. An i nformati on |managenent sy m
according to either pregeding claim erein the control i's
adapted to give access t§ the data set, and/ of associ ated i nformation,

only to the user providing the user input infg¢rmation. 30 4, An
i nformati on managenent syst\em accordi@g to eitther one of clains 1 and
2 wherein the control neans\gives éass to additional users, but not the
capability to nodify the dat set/gﬁd/or assogi ated i nfornmati on.
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(57) Abstract

An information management system is provided including a database and one or more data retrieval tools, a data retrieval tool being
arranged to retrieve information according to registered interests of users of the system and to store data in the database relating to the
information retrieved. User interests may be stored in the database as user profiles comprising one or more keywords. In addition, projects
may be defined, each project having a profile stored within the system. A user interface enables a user to enter user and project profile
or other information, and a data input tool is provided to generate from the user input one or more data sets for storage as profiles in
the database. Control means are provided to take user input, submit it to the data input tool and to supply data sets generated and stored
thereby to the data retrieval tool for use in searching and locating relevant information, A user may also manually select, from output by a
data retrieval tool, information for persistent storage in relation to the user’s profile or in relation to one or more projects to which the user
!lafs appropriate access. The control means may be arranged to control access by users to view or modify projects and to share associated
information,




