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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 pro?les 
comprising one or more keywords. In addition, projects may 
be de?ned, each project having a pro?le stored Within the 
system. A user interface enables a user to enter user and 

project pro?le or other information, and a data input tool is 
provided to generate from the user input one or more data 
sets for storage as pro?les 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 pro?le or in relation to one or more 
projects to Which the user has appropriate access. The 
control means may be arranged to control access by users to 
vieW or modify projects and to share associated information. 
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INFORMATION MANAGEMENT SYSTEM 

[0001] The present invention relates to information man 
agement systems. 

[0002] Information management noWadays can be a com 
pleX problem. There is a large amount of information 
available from many sources. For instance, in a corporate 
environment there may be in-house databases and shared 
Word processing environments, and the user may have 
access to an information netWork such as the Internet. 

[0003] The Internet is a knoWn communications system 
based on a plurality of separate communications netWorks 
distributed across several countries but connected together. 
It provides a rich source of information from many different 
providers but this very richness creates a problem in access 
ing speci?c information as there is no central monitoring and 
control. 

[0004] SoftWare agents provide a knoWn approach to 
dealing With information management. Each agent generally 
comprises functionality to perform a task or tasks on behalf 
of an entity (human or machine-based) in an autonomous 
manner, together With local 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 to select the relevant documents, and data to 
enable the selection to take place. 

[0005] Different types of agent-based systems are 
described in several published papers, such as those pub 
lished in the proceedings of the First and Second Interna 
tional Conferences on the Practical Application of Intelligent 
Agents and Multi-Agent Technology, These are published 
by the Practical Application Company Ltd., Blackpool, 
Lancashire, in 1996 and 1997 respectively. A general com 
prehensive 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. 

[0006] In co-pending international Patent Application 
Number WO96123265, there 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, JAS 
PER can eXtend the keyWord set to pick up documents that 
Would not have been located otherWise. 

[0007] There are also tools knoWn for processing the 
information itself, such as the PROSUM information sum 
mariser described in the applicant’s co-pending European 
patent application number 973026164. This summarises 
information in accordance With a user’s particular interest 
rather than simply in accordance With the content of the 
document. Hence a user looking at the results of a search and 
reading the summary produced by PROSUM Will be alerted 
to a document in Which the user’s interest is represented by 
only a reference Within the document, the document being 
principally about something else. Such documents tend not 
to be picked up by more conventional search tools. 

[0008] According to embodiments of the present inven 
tion, there is provided an information management system 
for a plurality of users, the system comprising: 
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[0009] i) at least one user interface for receiving user input 
information; 

[0010] ii) data storage means; 

[0011] iii) a data input tool for generating a data set from 
user input information received at the interface, and for 
storing the data set in the data storage means; 

[0012] iv) means for generating and storing user pro?les, 
each user pro?le comprising at least one keyWord allocated 
to a respective user; 

[0013] v) at least one data retrieval tool for locating 
information in accordance With each of a plurality of user 
pro?les, 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 

[0014] vi) control means for receiving said user inputs and 
for running one or more of said tools 

[0015] 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 informa 
tion, and to input said data set to the data retrieval tool to 
search said data so stored. 

[0016] “Information” in this conteXt means any informa 
tion Whether presented in Words, images or computer code 
for instance, and Would include a computer ?le or a com 
puter program, Internet pages, electronic mail documents, 
text ?les, Word-processed documents, or multimedia objects 
such as movie, picture or sound ?les. 

[0017] A“user” might Well be another piece of equipment. 
Auser is not necessarily a human entity in the conteXt of this 
speci?cation. 

[0018] In general, a data set generated by the user input 
tool comprises a data set Which characterises the information 
but is relatively a much smaller data set than the information 
itself. Hence a data set may comprise an identi?er and a set 
of keyWords, or it may comprise additional information such 
as creation and doWnload dates, authorship and even an 
abstract or summary. 

[0019] Embodiments of the present invention offer a par 
ticularly useful information management environment for a 
plurality of users Who might be interested in similar topics. 
Preferably, the control means further comprises means to log 
user identity information against a data set generated from 
information input by that user. This enables the control 
means to eXercise access and modi?cation controls betWeen 
that user and other users. 

[0020] Embodiments of the present invention can provide 
an extremely useful data storage and management environ 
ment for a plurality of users. For instance, in a corporate 
environment, the data set generated by the data input tool 
may characterise a project and may be stored as a pro?le 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 
done for instance by registering an identi?er for that user 
against an identi?er for the data set, or by adding the 
identi?er for the user to the data set itself. Such a user might 
be called an oWner in relation to that data set. Alternatively, 
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the control means may give access to additional users, but 
not the capability to modify the data set and/or associated 
information. 

[0021] Preferably, the control means further provides 
management capability for the user recorded as oWner in 
that the control means may maintain a register of identi?ers 
for other users having access in respect of the data set, the 
oWner having unique control over the contents of the reg 
ister. 

[0022] Preferably, the system further comprises user selec 
tion means, for 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 ?le”. Results 
selected for persistent storage, for instance providing closely 
relevant background information to the data set, may even 
be user speci?c so that one user retrieving the virtual case 
?le in relation to the data set Will be provided With a different 
set of stored results from that provided to another user in 
relation to the same data set. 

[0023] Preferably, the Way in Which the data retrieval tool 
reports data it ?nds by searching includes a measure of the 
relevance of each piece of data to the data set used in the 
search. This is of great use in the complex information 
environment of today in Which it may not be practical to 
revieW much more than a very small proportion of infor 
mation available, in a direct Way by the user. The measure 
of association can be applied in a discrete rather than a 
continuous Way. For instance, it might be used to separate 
search results into tWo or more layers, the ?rst layer being 
strongly relevant to a request and the second layer being 
Weakly relevant to the request. The user can preferably 
select hoW many layers are to be reported in response to a 
request. This is in contrast With knoWn search engines Which 
report a ?Xed number of search results rather than all the 
results to a certain level of relevance. 

[0024] 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, When a project is completed, the project oWner can ?ag 
the completion to the system. The system then deletes the list 
of assigned user identi?ers. The project data set, or pro?le, 
can then be reactivated at a later date or simply deleted from 
the system by the oWner. 

[0025] Preferably, a system according to an embodiment 
of the present invention 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. 

[0026] It should be noted that the data storage means of 
embodiments of the 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. 

Jun. 13, 2002 

[0027] Embodiments of the invention Will noW be 
described, by Way of eXample only, With reference to the 
folloWing draWings of Which: 

[0028] FIG. 1 is a diagram shoWing the main components 
of an information management system (IMS) according to a 
preferred embodiment of the invention; 

[0029] FIG. 2 is a diagram illustrating a typical visuali 
sation of information relationships. 

[0030] The functionality of a number of Information Man 
agement System (IMS) components may preferably be pro 
vided by means of a softWare agent, knoWn as “JASPER”, 
described in the Applicant’s co-pending Patent Application 
No. WO96/23265. References to JASPER Will be made 
When describing the functionality of a number of IMS 
components in the folloWing description. 

[0031] The organisation of information Within preferred 
embodiments of the IMS is founded on the principle that all 
data items in IMS are objects in the object-oriented com 
puting sense, and that every object has a “pro?le”. Apro?le 
may be a meta-data summary of the content the respective 
object, or a pro?le may comprise a simple list of keywords. 
Apro?le may include information to enable the object to be 
retrieved and for its relevance to a particular topic of 
consideration to be assessed Within the IMS. Preferably, 
Within the IMS, pro?les are created by means of function 
ality described in the Applicant’s co-pending JASPER 
patent application. 

[0032] Certain types of object Within the IMS have par 
ticular properties. 

[0033] A“document” is an ordinary object, a “document” 
representing either a textual document—eg. a WEB page, a 
teXt ?le or a Word-processed document—or another multi 
media-type object—eg. a video recording, a picture or a 
sound ?le. 

[0034] A project is a project object. A “project” is an 
object in very much the same Way as an ordinary object With 
the addition that users may Work on a project and modify it. 

[0035] Auser 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 pro?le that may be modi?ed either 
manually by the user or automatically by the IMS. Links 
may be established or suggested betWeen user objects and 
any other objects stored Within the IMS. 

[0036] Referring to FIG. 1, an embodiment of an Infor 
mation Management System (IMS) is shoWn divided into 
?ve functional parts: 

[0037] SERVER 

[0038] LOCAL STORAGE 

[0039] USER INTERFACE 

[0040] DATAANALYSIS 

[0041] SEARCHING & RETRIEVAL. 

[0042] At the heart of the IMS is a Server 160 arranged to 
control information How betWeen components of each of the 
functional parts, for eXample to receive requests for infor 
mation and to launch one or more components in order to 
generate a response to such requests. 
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[0043] Within the LOCAL STORAGE functional part of 
the system, the server 160 is connected to a Database 
component 105, comprising a store for an IMS Database, 
and to a Local Search Engine 110 for use in searching the 
IMS database 105 according to requirements for local infor 
mation retrieval of the server 160. Also included Within the 
LOCAL STORAGE are User Pro?les 100 and Project 
Pro?les 102, as Will be described beloW. 

[0044] Within the SEARCH & RETRIEVAL functional 
part of the system—the 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 145 and search 
engines 140 may be provided to search and to retrieve 
information from the Internet 155 in response to speci?c 
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 Common GateWay Interface (CGI) 165. CGI 
interfaces are knoWn in the art, for example from books 
listed on the Internet at Universal Resource Locator (URL) 

[0045] http://WWW.boutell.com/faq/books.htm 
[0046] Within the DATA ANALYSIS functional part of 
the system, one or more Pro?ling Agents 115 and Data 
Analysis Tools 120 are provided, each connected to the 
server 160 via a CGI 165. Physical or logical connections 
may also be provided betWeen the pro?ling agents 115 and 
the LOCAL STORAGE for project (102) and user (100) 
pro?les. Physical or logical connections may also be pro 
vided betWeen the analysis tools 120 and a number of other 
IMS components, including the stored pro?les 100 and 102 
and a Relationship Tool 125. 

[0047] Within the SERVER functional part itself, the 
server 160 is connected, via a Common GateWay Interface 
(CGI) 165, to components designed to support the USER 
INTERFACE functional part of the system. In particular, the 
server 160 is connected to the Relationship Tool 125 to 
provide the principal means for the graphical visualisation of 
information at the user interface. The server 160 may also be 
connected to a Speech Conversion component 135 so that 
certain pieces of information may be made available from 
the server 160 to the USER INTERFACE as spoken mes 
sages. In addition, the server 160 may be connected to a 
Personal Agent component 130, arranged to monitor user 
input received from the USER INTERFACE, to supply user 
input to other components of the IMS via the server 160, and 
to provide information to the USER INTERFACE in 
response to actions triggered Within the IMS by user input. 

[0048] The USER INTERFACE functional part provides 
an interface to each of a number of Users 175 by means of 
a World Wide Web BroWser Interface 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. 

[0049] The operation and functionality of each of the 
components of the IMS shoWn in FIG. 1 Will noW be 
described in more detail. 
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[0050] Server 

[0051] The Server 160 provides the principal controlling 
means Within the IMS, linking the functionality of each of 
the participating component parts together, controlling infor 
mation ?oWs betWeen components and launching compo 
nents to obtain information or process information as nec 

essary. 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 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 com 
ponents. HoWever, more system- speci?c functionality may 
alternatively be implemented Within the server component 
itself. For example, some aspects of data analysis performed 
by the analysis tools 120 may be incorporated Within the 
server 160. The server 160 is intended to hide from users the 
particular implementation of IMS components and the inter 
communication required betWeen those components to 
achieve particular functionality. 

[0052] Search Engines 

[0053] Search engines may be provided to carry out 
searches for externally stored information—search engine 
140—or for information stored internally Within the IMS 
database 105—local search engine 110. Local search engine 
110 may be arranged to operate in real time in response to 
user input conveyed by the broWser interface 170, through 
continuous communication With the personal agent 130, for 
example When a user enters a neW topic description. Alocal 
search of the IMS database may reveal stored references to 
data objects of relevance to the user input, including stored 
references that may have been established by other users of 
the IMS in relation to the same or other topics. Data objects 
identi?ed by the local 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 Internet 155 
for relevant documents over a longer period, using for 
example a search pro?le constructed by the pro?ling 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. 

[0054] A user may limit the extent to Which a search 
engine 110, 140 Will search, for example by specifying a 
“radius” of interest. 

[0055] Various search engines are knoWn for use in 
searching the Internet 155, for example “YAHOO”. “PRO 
SEARCH” may be used, the functionality of Which is 
described in the Applicant’s JASPER co-pending patent 
application referenced above. 

[0056] Analysis Tools 

[0057] Analysis Tools 120 may be provided, connected to 
the server 160, to receive results of information searches by 
searching engines 110 and 140, or intelligent agent 145 for 
example, and to derive further information from those 
results, draWing on information stored in the IMS database 
and from pro?les relating to users and/or to projects. Pref 
erably, the analysis tools may be arranged to assess the 
strength of an association betWeen an object, represented for 
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example by a project pro?le 102 or user pro?le 100, and a 
data object returned by a searching engine. The returned data 
object may itself be represented by a data object pro?le 
created by the pro?ling agent 115. The analysis result, 
expressed as a relevance score relating to strength of asso 
ciation, may be used by the relationship tool 125 to indicate, 
graphically, the strength of an association betWeen objects 
returned by a search, for example by varying the thickness 
or length of a line connecting a pair of representative node 
icons on the display. 

[0058] Relationship T001 

[0059] 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 ?nd 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 fail to offer a 
personalised vieW to each user. 

[0060] 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, 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. 

[0061] The principal functions of the relationship tool 125 
are as folloWs: 

[0062] 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 engine 140 or 110. A different 
icon may be displayed at each node to indicate the 
type of the data object represented by the node on the 
graph. 

[0063] To display data objects in such a Way as to 
alloW the user to be able to see relationships betWeen 
them. Preferably, the strength of the relationship 
betWeen a pair of data objects may be represented on 
the graph by varying the Width or the length of a line 
connecting the respective node icons. 

[0064] Preferably, in one vieW of data relationships, 
a project or a use pro?le may be represented as a 
centrally positioned node, surrounded by linked 
nodes representing data objects associated With the 
central project or user pro?le. 

[0065] Data represented by a displayed node icon 
may be retrieved easily, for example by clicking on 
the node icon. If appropriate, the relationship tool 
125 may obtain, via the server 160, a data object 
summary provided by a document summarising soft 
Ware agent, such as PROSUM, and display that 
summary Within a text WindoW after a user clicks on 
the respective icon shoWn Within the graphical dis 
play WindoW. 
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[0066] A user may establish manual links With sug 
gested 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 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 con 
stitute a virtual case ?le for a project and may be to 
some extent user-speci?c. 

[0067] The user may specify hoW much of the infor 
mation suggested by IMS agents 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. 

[0068] The user may traverse the graph of related 
data objects at Will. 

[0069] The relationship tool 125 may interface to 
IMS agents such as the pro?ling 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 pro?le of a user-entered docu 
ment, created by the pro?ling agent 115, or a pro?le 
of a document retrieved by a search agent 110, 140. 

[0070] The graph may be displayed Within a frame of 
a JAVA-enabled Web broWser and the relationship 
tool itself may be implemented as a JAVA applet. 

[0071] When data is being entered (eg for a neW 
project description) the relationship tool 125 may 
continually communicate With search agents 110, 
140 and present retrieved documents that are similar 
to (or related to) the data being entered. 

[0072] When the user enters a neW project, the rela 
tionship tool 125 Will produce a frame on the screen 
With one centrally positioned node representing the 
current project. 

[0073] Nodes appear on the graph, each representing 
the documents returned by the search agents 110, 
140. 

[0074] The user can click on a node to see the 
associated document. 

[0075] If the user determines that the suggested docu 
ment Was truly relevant, then the node may be 
manually linked to the project. This manually 
accepted link is displayed as a thicker line. 

[0076] An algorithm may be implemented by the relation 
ship 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 pro?ling agent 115. The relationship tool 125 may 
provide access to the folloWing to enable the graph building 
algorithm to operate: 

[0077] (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; 
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[0078] (2) a Graph Data Structure Within Which to repre 
sent objects and their interrelationship; and 

[0079] (3) Search agent interfaces. 

[0080] The relationship tool 125 may implement an algo 
rithm to take user-entered keywords and to present relevant 
information retrieved by the IMS search agents 140, 110, 
including the folloWing procedural steps: 

[0081] Procedure Search (keywords): 

[0082] Create an empty graph and place a node 
representing the search in the centre of the graph; 

[0083] Activate Search agents based on keyWords 
provided by a user; 

[0084] Prune the agent results (ignoring anything 
assessed by the analysis tools 120 as being of loW 
relevance to the search) and store the agent result 
node references in the Priority Queue; 

[0085] Put each search result on the graph as a node 
connected to the centre node by a line of length 
inversely proportional to the relevance of the node 
(the shorter the line, the more relevant); 

[0086] End Search 

[0087] While more nodes in the Priority Queue: 

[0088] Get the highest priority node from the priority 
queue and remove it; 

[0089] 

[0090] 

[0091] 
[0092] Activate search agents based on these key 

Words; 

Mark the node as visited; 

Get the keyWords of the selected node; 

Keep only the most relevant keyWords; 

[0093] Prune the results (ignore anything With loW 
relevance ratings); 

[0094] Add additional resultant nodes to the graph 
With connecting lines of length inversely propor 
tional to the relevance; 

[0095] End While 

[0096] With reference to FIG. 2, an eXample of a graph is 
shoWn as may be produced by the algorithm described 
above. In the eXample shoWn in FIG. 2, the search topic 
represented by a centrally placed node 200. The Search 
Procedure returns a pruned list of data items to be repre 
sented by nodes of relevance to the 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. 

[0097] The “While” loop in the above algorithm may then 
further analyse the node of highest relevance, node 210, 
taking only the most relevant keyWords contained in a 
pro?le 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. 
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[0098] Personal Agent 
[0099] A personal agent may be included in the IMS, 
connected to the server 160 via a CGI 165, and to the 
broWser interface 170. An eXample of a Personal Agent is a 
“Remembrance Agent” as described in “Remembrance 
Agent: A Continuously Running Automated Information 
Retrieval System” by Bradley J. Rhodes and Thad Stanner, 
published in the proceedings of the First International Con 
ference on the Practical Application of Intelligent Agents 
and Multi-agent Technology, referenced above. 

[0100] The personal agent 130 may be arranged to con 
tinuously monitor user input from the USER INTERFACE 
and to initiate searches for related information in real time, 
presenting the results of such searches to the use via the 
broWser interface 170. For example, a user may register a 
topic of interest With the IMS, de?ning the topic by means 
of a description or series of keyWords entered at 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 ?nds 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 displayed graphically by the 
relationship tool 125. 

[0101] Speech Conversion 
[0102] A speech conversion component 135 may be 
included, employing speech synthesis technology such as 
that provided by the “LAUREATE” product by the present 
applicants, to provide, if appropriate, a speech representa 
tion 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 representations of documents found as a result of an 
overnight search may be provided to a user automatically 
after login to the IMS. 

[0103] Pro?ling Agent 
[0104] All objects in the IMS may have a pro?le. A 
pro?ling agent 115 may be included in the IMS to create 
object pro?les for various types of object. For eXample, a 
document may be presented to the pro?ling agent 115 to 
create a document pro?le comprising meta-data representing 
the document. The meta-data document pro?le may be 
stored in the IMS database 105 via the server 160. Prefer 
ably, the JASPER product is used to implement the func 
tionality of the pro?ling agent 115 in the IMS. If necessary, 
a document may be converted, for eXample at the server 160 
CGI interface, to a Web page format before being presented 
to JASPER for pro?ling. 

[0105] Documents presented to the pro?ling agent 115 
may originate from a variety of sources in the IMS and the 
pro?ling result may be used for a variety of purposes. For 
eXample, a user-entered document or project description 
may be submitted for pro?ling by Way of the broWser 
interface 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 submis 
sion to the pro?ling agent 115. The resulting pro?le may be 
stored by the pro?ling agent 115 in the LOCAL STORAGE 
as a project pro?le 102 for use in searching for related data 
objects by the searching engines 110 and 140, or used by 
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“intelligent” agents 145. Data objects returned by internal or 
external searching may similarly be pro?led by the pro?ling 
agent 115 for storage in the IMS database 105 or inclusion 
in a project pro?le 102 or user pro?le 100. Data object 
pro?les also provide a convenient basis from Which the 
analysis tools 120 may derive further information of interest 
to users of the IMS. 

[0106] Project pro?les may be enhanced at any time by the 
user oWning the project through manual addition or amend 
ment of keyWords. 

USE OF THE SYSTEM 

[0107] Referring to FIG. 1, embodiments of the present 
invention might be used as folloWs. 

[0108] A set of users, for instance employees in a corpo 
rate environment or police and their associates, have access 
to the system via personal computers or other suitable 
terminals 175. Each user is registered in the system in a 
knoWn manner by use of a WorldWide Web broWser inter 
face 170 to a Web server 160. In order to register, the user 
provides at least a minimum set of information about 
themselves, the minimum set including for instance identi 
?cation (name and contact details) and a set of keyWords 
representing the user’s particular interests. The minimum set 
of information is stored, under control of a control process 
running at the server 160, in the system database 105. 

[0109] BetWeen the broWser interface 170 and the system 
server 160, there are provided an array of tools 125, 130, 
135. One of these tools, for instance the personal agent 130, 
may provide functionality for interfacing With the user to 
obtain the minimum set of information. (This type of func 
tionality is knoWn and not therefore further described 

herein.) 
[0110] 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 pro?ling agent 115, the 
intelligent agent 145, the personal agent 130, the relation 
ship tool 125 and the analysis tools 120. 

[0111] 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 entries in the system database 105, via the local 
search engine 110, and ongoing inputs and/or communica 
tions by other users, as soon as the user pro?le has been 
supplied to it. 

[0112] As Well as the personal agent 130, there are further 
search capabilities to Which the user pro?le is supplied 
Which Work over a longer period and therefore report to the 
user after a ?Xed time interval or at the neXt logon by that 
user. This applies to the pro?ling agent 115 and to the 
intelligent agent 145 having access to the Internet. 

[0113] The pro?ling agent 115 has the searching function 
ality of the JASPER agent mentioned above and described 
in International Patent Application WO 96/23265. The JAS 
PER agent stores pro?les, or meta information, in respect of 
documents selected by other users. For each user, it monitors 
the pro?les being input, using the user pro?le to screen them. 
If a pro?le being input Would be of interest to the user, it 
noti?es the user. Hence JASPER creates its oWn database of 
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pro?les relating to documents or other objects Which are of 
interest to a closed user group. 

[0114] JASPER uses the user pro?le to sort meta-infor 
mation relating to objects that Would be of interest to a user 
in a sophisticated Way. That is, it uses 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 pro?les (or meta-information) relating to objects or 
documents Which are clearly closely related to documents 
being located by means of the pro?le but Which the pro?le 
itself does not directly identify. Documents identi?ed in this 
Way may be presented to a user by means of a “What’s New” 
page at the user interface. 

[0115] 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 pro?les relating to documents 
already selected by users and therefore loaded to the JAS 
PER database, the intelligent agent 145 uses the user pro?les 
to search the Internet itself. 

[0116] 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 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. 

[0117] 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. 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 ?rst 
and second layers. 

[0118] Aparticularly important aspect of embodiments of 
the present invention is the capability of managing infor 
mation betWeen users in a manner determined by project 
pro?les. Aproject pro?le is created by the pro?ling tool 115, 
using the JASPER functionality, from a description entered 
by a user. The description may be a project description 
document of the type that might be generated by a corporate 
entity, or might simply be a feW Words or pieces of data 
describing a scenario. The pro?ling tool generates a project 
pro?le Which might for instance include the loading date in 
respect of loading it to the system, the identi?er for the user 
(Who Will be registered as the project oWner), and then 
keyWords characterising the project. 
[0119] The project pro?le is loaded to the system database 
105. It is also loaded to the various search engines of the 
system in the same Way as the user pro?le described above. 
Consequently, the various search engines Will run the same 
categories of search, in relation to the project pro?le, and 
Will therefore report in the same manner, via the broWser 
170. 

[0120] Search results using the JASPER clustering capa 
bility Will have an associated star rating applied to the 
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strength of links between objects. This star rating is applied 
by the relationship tool in the manner described below, by 
building a graph having different levels of link strengths 
shown. 

[0121] 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 ?le for that owner and 
project. Objects 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. 

[0122] As mentioned above, other users may request to be 
assigned to a project, 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 
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relating to a project, they may either be shown the virtual 
case ?le selected by the owner or they may be shown the 
results of a fresh search and enabled to create their own 
virtual case ?le. This means that a project pro?le can 
actually be tailored to the interest of respective users. 

[0123] For instance, in the conteXt of a crime, police 
of?cers 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 ?le inde 
pendently of the selection made by the owner of a project 
(“case” , if the owner is a police of?cer and therefore has 
different interests. 

[0124] The following table is included for completeness to 
show the detail of a preferred relational database implemen 
tation of the IMS LOCAL STORAGE by means of a list of 
SQL calls to tables within that database. 

No Action 

SQL Calls to the IMS Database 

SQL/Perl 

1 Checks User details for 
logging on 

2 Create a New User 

3 Delete a User 

4 Create a User’s Pro?le 

5 Adding a keyword to a 
User’s Pro?le 

6 Removing a keyword 
from a User’s Pro?le 

7 Create a New Project 

8 Create a Project Pro?le 

9 Adding a keyword to a 
Project’s Pro?le 

SELECT * FROM Users WHERE 

LoginNarne = ‘$user’ AND Password = ‘$pwd’ 
INSERT INTO Users 

(Password, LoginNarne, FullNarne, Role, Location, 
Telephone, Email, Whereabouts, PhotoID) 
VALUES 

($pwd, $loginnarne, $fullnarne, $role, $location, $tel, 
$ernail, $where, $photo) 
SELECT OwnerID FROM Users WHERE 
UserID = ‘$userid’; 

$OwnerID = $db —> Data (‘OwnerID’); 
DELETE FROM Users WHERE 

SELECT UserID FROM Users WHERE 
Details = ‘$details’; 

$userid = $db —> Data (‘UserID’); 
INSERT INTO Pro?les 

(UserID, Keyword) 
VALUES 

($userid, $keyword); 
INSERT INTO Pro?les 

(OwnerID, Keyword) 
VALUES 

($ownerid, $keyword); 
DELETE FROM Pro?les WHERE 
Keyword = ‘$keyword’ AND OwnerID = ‘$ownerid’; 
INSERT INTO Projects 
(Title, Datestarnp, OwnerID, Location, Workers, 
Details) 
VALUES 

($title, $date, $ownerid, $location, $workers, $details) 
SELECT ProjectID FROM Projects WHERE 
Details = ‘$details’ 

$userid = $db —> Data (‘ProjectID’); 
INSERT INTO Projprof 
(ProjectID, Keyword) 
VALUES 
($projectid, $keyword); 
INSERT INTO Projprof 
(ProjectID, Keyword) 
VALUES 

($projectid, $keyword); 
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-continued 

No Actio n 

SQL Calls to the IMS Database 

SQL/Perl 

Removing a keyword 
from a Project’s Pro?le 

DELETE FROM PrOjprOf WHERE 
Keyword = ‘$keyword’; 

11 Adding a new Object INSERT INTO Objects 
(Title, Annotation, Type, ProjectID, Location) 
VALUES 

($title, $annotation, $type, $projectid, $location); 
12 Deleting a Object DELETE FROM Objects WHERE 

Title= ‘$title’; 
13 Adding a Link to an INSERT INTO Links 

Object (ObjectID, Object2ID) 
VALUES 
($objectid, $object2id); 

14 Search Project Pro?les SELECT Projprof.ProjectID, Projects.Title, 
and count the number Count(Projects.Title) 
of times a list of AS [Count Of Title] 
keywords appear in FROM Projects INNER JOIN Projprof ON Projects.ProjectID = 
each Project. Projprof.ProjectID 

WHERE 
(((Projprof.Keyword) = ‘$keyword1’ 
OR 
(Projprof.Keyword) = ‘$keyword2’ 
OR 
(Projprof.Keyword) = ‘$keyword3’)) 
GROUP BY Projprof.ProjectID, Projects.Titie; 

15 Find out what Projects SELECT Projects.Title, Workers.OwnerID 
a User is currently FROM Projects INNER JOIN Workers ON 
working on. Projects.ProjectID = Workers.ProjectID 

WHERE 

(((Workers.OwnerID) = ‘$ownerid’)); 
16 Creating a virtual Case SELECT Objects.ObjectID,Objects.Title, Objects.Location 

File. FROM Objects INNER JOIN Projlinks ON 
Objects.ObjectID = Projlinks.ObjectID 
WHERE 
(((ProjLinks.ProjectID) = ‘$projectid’)); 

17 Show which Project INSERT INTO linkstatus 
User is currently (ProjectID, UserID, url, Title) 
working on VALUES 

(—1, $userid, $url, $title); 
18 Change to Project a UPDATE linkstatus SET url = ‘$url’,Title = ‘$title’WHERE 

User is working on. use?d= ‘$userid’; 
19 .Find out what Projet 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); 

21 Remove an Object DELETE FROM Objects WHERE 
Objectid = ‘$objectid’; 

22 Associate an Object INSERT INTO ProjLinks (ProjectID,ObjectID) VALUES 
with a Project. ($projid, $objectid); 

23 Change the User’s UPDATE Users SET“. 35*. ”“=”“. $query—>param($i).” 
preferences WHERE 

Loginname = ‘ $user ’”; 

1. An information management system for a plurality of 
users, the system comprising: 

i) at least one 
information; 

user interface for receiving user input 

ii) data storage means; 
iii) a data input tool 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 pro?les, each 
user pro?le 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 pro?les, 

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 

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 infor 
mation, 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 data set generated from 
information input by that user. 
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3. An information management system according to either 
preceding claim Wherein the control means is adapted to 
give access to the data set, and/or associated information, 
only to the user providing the user input information. 

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. 

5. An information management system according to any 
one of the preceding claims Wherein the control means 
maintains a register of identi?ers for other users having 
access in respect of the data set, the oWner having unique 
control over the contents of the register. 

6. An information management system according to any 
one of the preceding claims, Wherein the system further 
comprises user selection means, for selecting results output 
by the data retrieval tool, the selected results being persis 
tently stored. 
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7. An information management system according to claim 
6 Wherein the results are 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. 

8. An information management system according to any 
one of the preceding claims Wherein the Way in Which the 
data retrieval tool reports data it ?nds by searching includes 
a measure of the relevance of each piece of data to the data 
set used in the search. 

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 ?rst set 
being strongly relevant to a request and the second layer 
being Weakly relevant to the request. 

* * * * * 


