
1.  INFERRING CONTEXT  FIELD OF THE INVENTION The present invention broadly
relates to the organisation of information in an information  system, for
example the retrieval or identification of relevant information from a pool
of  5 information. The invention relates particularly to a method for
determining contextual information of an item which has one or more
relationships with other items.  BACKGROUND OF THE INVENTION
Conventionally, computer systems are designed and used to follow the
explicit instructions  of the programmer or user. This mean's that each
application of a computer system behaves  10 in exactly the same way,
regardless of, for example, the identity of the user or the time of day.
While this has advantages in terms of standardisation, it reduces
productivity by  reducing the scope for automated system customisation.
Some efforts at customisation have been attempted. For example, some
applications have  functions "greyed out" or unavailable if a user does not
have sufficient privileges. This is a  15 simplistic approach, and cannot
take into account other aspects of the environment in  which the
application is operating. Research is currently being conducted into
"contextual computing", that is, how contextual  information about users,
documents, and systems can be taken into account to enhance  application
services. To take contextual information into account in providing
application 20 services, the contextual information of any item in a system
of items must be able to be  calculated Calculating information about an
item from other variables or items within the  system enables the relevance
of items to be determined. Depending on the other items or  variables
(including contextual information about users, documents and systems) an
item  can be classified as used or not used, or alternatively, as
available/not available, 25 presented/not presented or viewable/not
viewable. 2.  SUMMARY OF THE INVENTION 



In a first aspect, the present invention provides a method for determining
contextual  information of an item which has one or more relationships with
other items, the method  comprising the steps of: 5 determining direct
information of the item by identifying one or more of the  other items with
which the item has a direct relationship; identifying a class of
relationships within the one or more relationships to  determine indirect
information of the item; determining the indirect information of the item
by determining contextual  10 information of said one or more items with
which the item has a  relationship falling within the class of
relationships; and combining the direct information and the indirect
information to determine  the contextual information. The direct
relationship is preferably selected from a set of potential relationships.
The 15 selection of a direct relationship from the set of potential
relationships preferably includes  the step of determining the contextual
information of the relationships in the set of  potential relationships.
Preferably the relationships comprise two or more different types of
relationship, and  identifying a class of relationships within the one or
more relationships includes the step of  20 determining the contextual
information of each type of relationship. The method preferably further
includes the step of specifying a correspondence between a  first and
second type of relationship of the one or more relationships, the step of
determining direct information including the steps of determining first
information by identifying one or more of the other items  25 with which
the item has a direct relationship of any type; 3.  determining second
information by identifying one or more of the other  items which have a
relationship of the second type with items which are  related to the item
by a relationship of the first type; and 



combining the first and second information. 5 Preferably the step of
determining direct information of the item includes assembling a  plurality
of sets of structures, each structure relating to a single item of the said
one or  more items and containing information representing the type of
relationship between the  item and said single item and the identity of the
said single item, each set comprising  structures containing information
representing a common type of relationship. 10 Additionally, it is also
preferable if the indirect information consists of a plurality of sets of
structures, each structure containing information representing a type of
relationship and the  identity of an item, each set comprising structures
containing information representing a  common type of relationship. The
step of combining the direct information and the indirect information
preferably 15 includes one or more operations, the nature of the operations
being dependent on the nature  of the items comprising the direct and
indirect information. In a second aspect, the present invention provides a
method for determining contextual  information of an item which has one or
more relationships with other items, the  relationships being of two or
more different types, the method comprising the steps of: 20 specifying a
correspondence between a first and second type of relationship  of the one
or more relationships; identifying one or more types of relationships to
determine indirect  information of the item; determining direct information
of the item by 25 determining first information by identifying one or more
of the other  items with which the item has a direct relationship of any
type; 4.  determining second information by identifying one or more of the
other items which have a relationship of the second type with items  which
are related to the item by a relationship of the first type;  combining the
first and second information; 



S determining the indirect information of the item by determining
contextual  information of said one or more items with which the item has a
relationship of a type used to determine the indirect information of the
item;  } and combining the direct information and the indirect information
to determine  10 the contextual information. The direct relationship is
preferably selected from a set of potential relationships. The  selection
of a direct relationship from the set of potential relationships preferably
includes  the step of determining the contextual information of the
relationships in the set of  potential relationships. 15 Preferably, the
step of identifying one or more types of relationships which may be used to
determine the indirect information of the item includes the step of
determining the  contextual information of each type of relationship. It is
also preferable if the step of determining first Information includes
assembling a  plurality of sets of structures, each structure relating to a
single item of the said one or  20 more items and containing information
representing the type of relationship between the item, and said single
item and the identity of the said single item, each set comprising
structures containing information representing a common type of
relationship. The stop of determining second information preferably
includes assembling a plurality of  sets of structures, each structure
relating to a single item of the said one or more other 25 items and
containing information representing the type of relationship between the
item  and the item with which it has a relationship of the second type, and
the identity of the said  single item, each set comprising structures
containing information representing a common  type of relationship. 5.
Preferably the step of combining the first and second information includes
one or more  operations, the nature of the operations being dependent on
the nature of the items  comprising the direct and indirect information. 



The indirect information preferably consists of a plurality of sets of
structures, each 5 structure containing information representing a type of
relationship and the identity of an  item, each set comprising structures
containing information representing a common type of  relationship. It is
also preferable if the step of combining the direct information and the
indirect  information includes one or more operations, the nature of the
operations being dependent  10 on the nature of the items comprising the
direct and indirect information. In this specification the word "context"
and "contextual" is used to denote information  about an item which
includes information obtained from or influenced by other items.  BRIEF
DESCRIPTION OF THE FIGURES Figure 1 is an illustration of items having one
or more relationships with other items  15 where the direct information of
items comprises first and second information, and the  contextual
information of the items has been calculated in accordance with a preferred
embodiment of the present invention. Figure 2 is an illustration of a model
of an educational application for resource discovery  and reporting,
including representations of items and relationships. 20 Figure 3 is an
illustration of the model of Figure 2 with a different user querying the
educational application. Figure 4 is an illustration of the items and
relationships representing sections of a book  and a user of a query
application, Joe Smith. Figure 5 is an illustration of the items and
relationships of figure 4 and a user of the query  25 application, Mark
Jones. 6.  DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT  Items of
information, context and viewabiiity A preferred embodiment of the present
invention involves the calculation or determination  of information about
an item or object. Each item or object may be considered to be 5 embedded
in a knowledge domain that is representable as an n-dimensional space where



each dimension is a dimension of classification. In other words, each
object has one or  more preferably orthogonal dimensions associated with
it. Dimensions can be of any type,  for example: Bit-set Allows selection
from a finite list of discrete values. For example, language,  10 encoding
format, etc. Tree Allows selection of one or more branches of a
hierarchical tree of values.  For example, a taxonomy for areas of study,
organisational unit in a  business, available webservices etc. Value Range
This includes ranges of different types, for example. ranges of integer 15
values, floating point values, dates etc. It allows for the specification
of a  contiguous span of values, for example a contiguous span of dates.
List Allows selection of one or more values from a list or set of possible
values.  For example a list of priorities, or item categorisations. The
direct information of an item or object is then a set of context
dimensions, each of  20 which is a subset of its dimension. When two items,
for example 01 and Oz, have a relationship, either parent-child through
containment, or reference through directed links, then the combination of
the two objects  direct information determines the visibility of the
dependent object from, the independent  object (and hence the relevance of
the dependent object to the independent object). The 25 direct information
of an object can be considered a set of values, each valpe corresponding
with a dimension. 7.  A common combining operation is the intersection
operation. To determine the  intersection of the direct information of two
items, the intersection operation is performed  dimension by dimension. If
o* represents the direct information of the object 0, then: 5 0* = [DI, D2,
..., DJ, where D1 is the im dimension of context.  This intersection is
performed dimension by dimension, hence we can write  



ol* n Oa*a = [D'1,D'2, ..., D'a] n [D21, D22, ..., D2,1 and so, or* n
02*a[Dt1 nD21. D'2n Dl,-..., D'n n Dn] 10 if any dimension for 01* n o2* is
the empty set then the dependent object is not viewable  through that
relationship. Contextual Information r  The contextual information of an
item is obtained from not only the direct information of an item, but also
other items with which it has a relationship. For example, if item A has a
15 relationship of type Y with item B, then the direct information of A is
that it has a  relationship of type Y with item B. Item B, in turn, may
have a relationship of type X with  item C. Full information about item A
should include information indicating that item A  also has a relationship
with item C, albeit through B. In this example, the relationship with  item
C is indirect information we have about item A. It follows that the
contextual 20 information of item A includes both direct and indirect
information. Let us say item A represents the name of a student. The
student may have a relationship of  type "experience" with item 13, which
represents "Year 7". The relationship is a direct one  with item B.
Accordingly, the direct information of item A is that it has a direct
relationship with item B of the type "experience". 8.  Item B (year 7) may
have a relationship of type "equipment" with item C which is  "lockers";
that is, students in Year 7 get allocated lockers to store their books in.
Item B  may also have a type "location" with item D which is "Room 10". The
relationships amongst the items can be represented as follows:  5 (student
name, experience, Year 7) (Year 7, equipment, lockers)  (Year 7, location,
Room 10) where (A, Y, B) represents that A has a relationship of type Y
with B.  10 



We may only be interested in whether any given student has a locker or not.
Accordingly,  we require a mechanism to automatically filter the
information to provide useful results (ie  ignore the third relationship
above). 15 The filtering mechanism determines whether an item is visible to
its parent item (or an  item of which the item in question is an
attribute). It involves calculating the contextual  information of the
parent item. The contextual information of an item may be calculated
recursively as the combination of the items direct information with its
childs contextual  information. (The word "child" here is used to describe
an item linked by a directional 20 relationship.) The childs contextual
information may be considered the parents indirect  information. This
intersection is performed dimension by dimension, as described above.  Each
child is visible only if none of the dimension intersection operations
yields an empty  set. 25 Not all of the other items with which an item has
a relationship must be used to determine.  the items direct or indirect
information. The filtering mechanism described above may also  be used to
filter the relationships which may be used to determine the direct or
indirect  information of an item. 30 Examples - calculation of contextual
information 9.  Example I Consider a system having two items, A and Yl,
related by way of relationship L2. In other  words: Items -A,Y1 5
Relationships - (A, L2, Yl) We specify that only the class of relationships
Li may be used to determine the indirect  information of an item. 10
Indirect Information Relationship (IIR) - Ll Note that the relationship is
directional ie is directed from A to Yl. Throughout this  specification we
refer to A as the parent item, and Yl as the child item, although the  



relationship between A and Y1 need not be one of parent and child. 15 The
first step of the method of the preferred embodiment is to determine the
direct  information of the item by identifying one or more of the other
items with which the item  has a direct relationship. If we are considering
the contextual information of item A, the  "other item" with which the item
has a direct relationship is Y1 (through relationship 12). 20 So the direct
information of item A may be expressed as (U: Yl).This is a structure
relating to item Yl. It contains information representing the type of
relationship between  the items A and Yl (that is, L2) as well as
information representing the identity of the  single item (that is, Yl). 25
The next step of the method involves identifying a class of relationships
within the one or  more relationships which may be used to determine the
indirect information of the item. In  this case we have specified that the
class of relationships Ll may be used to determine the  indirect
information of an item, 30 The indirect information of an item may be
determined by determining the contextual  information of items with which
the item in question, A, has a relationship falling within 10.  the
previously specified class (ie Ll). In this example there are no items
which have a  relationship with A of the type Li. Accordingly, the
contextual information of item A is simply (L2: YI).  5 Example 2 Consider
a system as follows:  Items - A, B, Y1 10 Relationships - (A, L2, Yi) (B,
U. A)  DR-L1 The direct information of item A is (L2: Yl) as Y1 is the item
of information with which  item A has a direct relationship. The direct
information of item B is (LI: A). Item Y1 does  



15 not have any direct information, as there are no objects with which it
has a direct relationship. This information may be summarised as follows:
DI(A) = (L2: Yi) DI(B) = (L1: A)  20 DI(YI) = 0 ) To determine the indirect
information of item A, a determination needs to be made of the  contextual
information of the items with which item A has a relationship of type Ll
(being  a relationship of the class used to determine contextual
information). A does not have a 25 relationship of type Li with any other
item. Accordingly, the contextual information of  item A is the same as its
direct information, ie (L2:Yi). However, item B has a relationship of type
LI with item A. The contextual information of  item B is the combination of
the direct information of item B with the contextual 30 information of item
A, ie (LI:A) combined with (L2:Y1). The contextual information of  item A
is the indirect information of item B. 11.  In this example, when
considering both the direct and indirect information of item B, there  is
only one item for each relationship type. When combining the direct and
indirect  information of item B in this example, we calculate the
intersection of the items associated  with each relationship. Where the
items are nodes in a directed acyclic graph, the result of 5 the
intersection operation is the most specific node in each branch associated
with the  relationship. The direct information of item B (L1:A) does not
share a relationship with the contextual  information of item A (L2:Y1).
Accordingly, we can simply express the contextual 10 information of item B
as {(L1:A) (L2:Y1)}. In this example, item A might be Year 7, item B might
be John and item YL might be  Room 10. L2 is the relationship "location"
and Ll is "experience". In other words: 15 Relationships - (Year 7,
location, Room 10) (John, experience, Year 7)  



IIR -- experience DI(Year.7) = (L2:Yl) = (location: RoomlO)  DI(John) =
(J.1: A) = (experience: Year 7)  20 DI(Y1)=() As we are only interested in
"experience" to provide any indirect information, the  contextual
information of Year 7 (item A) is (location: Room 10) ie (L2:Yl). The
contextual information of John (item B) is, as indicated above, ((L1:A)
(L2:Y1)} or  25 ((experience: Year 7) (location: Room 10)}. If,
alternatively, we had selected L2 as the type of relationship to provide
indirect  information, the contextual information of item A could not be
used in the determination of  the contextual information of item B (as item
A and item B are linked by relationship LI 30 and not L2). Accordingly when
considering item B (ie John) the fact that John has the  experience of Year
7 is visible, but the fact that Year 7 is in Room 10 is invisible. 12.
Components of direct Information In the examples above, direct information
is determined simply by identifying one or more  of the items with which
the item in question has a direct relationship. However, in some
circumstances (for example, where you wish to treat relationships as
equivalent to each 5 other) direct information can be expanded to include
items which do not have a direct  relationship with the item in question,
but are linked by a specified type of relationship to  items which do have
a direct relationship with the item in question. This specification of
relationships which can be used to determine direct information 10
(specifically, second information) enables classification of information
via one taxonomy  while allowing discovery of the information through
another taxonomy (which specifies  different relationships to be used to
calculate second information). Example - calculation of first and second
information  15 Consider a system as follows: Obiects:  



A, B, Y1, Z1  20 Relationships: (B, L1, A)  (A, L2, Y1)  (YI, L3, Z1) 25
Relationship class or (ype for determining indirect information (R))  L1
Re_1;WgmLR-cjasses determining d'  L2 -> L3 30 13.  In this. system
relationship L2 is. a first type of relationship and relationship L3 is a
second  type of relationship. The notation "L2 -> L3" indicates a
correspondence specified between  L2 and U. 5 Figure 1 is an illustration
of the items and relationships. To calculate the direct information of an
item, the first and second information of the item  must be calculated and
then combined. 10 Considering item A, the first information relating to
item A is the one or more items with  which item A has a relationship of
any type. A has a relationship L2 with Yl, so the first  information is
(L2: Yl). To determine the second information, items that need to be
identified are those which have a relationship of the second type with
items which have a  relationship with item A of the first type. In other
words, items which have a relationship 15 of type L3 with items which have
a relationship of type L2 with item A. Y1 has a  relationship of type L2
with item A. Zi has a relationship of type L3 with Yl. So Zl has a
relationship with Y1 of type L3, and Yl has a relationship of type L2 with
A. So Zi forms  part of the second information, expressed as (L3: Zl) (1.3
being the relationship by which  ZI is linked to YI). 20 



To calculate the direct information of A, the first and second information
must be  combined. As the first and second information do not contain
multiple items relating to a  single relationship type, the combination is
simply {(L2:Y1) (L3:Zl)). 25 The indirect information of item A is the
contextual information of items which are related  to item A through a
relationship of type M. As there are no such items of information, the
contextual information of item A is the same as its direct information, ie
{ (L2:Yl)  (L3:Z1)}. 30 Considering now item B, the first information
relating to item B is the one or more items  with which item B has a
relationship of any type, ie (LI:A). There are no items which are 14.
linked to item B by the first type of relationship L2, so item B does not
have any second  information. The direct information of item B is therefore
its first information, ie (L1:A).  To calculate the contextual information
of item B, item Bs direct and indirect information 5 must be combined. The
direct information of item B is (LI:A). The indirect information of  item B
is the contextual information of the items which relate to item B through a
relationship of type L1, in this example item A. The contextual information
of item A is  calculated above as { (L.2:Y1) (L.3:Z1)}. As the direct and
indirect information of item B,  when considered as a whole, has a single
item associated with each relationship, the 10 contextual information of
item B is simply a combination of the relationships ie ((L1:A)  (L2:Yl)
(L3:Zi)}. Example - profile driven application  15 In this example we will
consider a model of an educational application for resource  discovery and
reporting. Figure 2 is an illustration of the model including
representations  of items and relationships. It has been split into a
number of different sections. These represent different functional  20
areas of the application 3I~  



This area contains all the profile information relating to a particular
user, and a specific  search (query) they are running in the application.
In this example the profile is built from  the details of the user (User)
the particular query they are running (UserQuery) as well as 25 what sort
of device they are using to run the query (Computin&)evice). The user in
this  case is represented as a Year 7 & 8 Teacher or Student who is a
beginner user of the  system. The query they run is specified as finding
Science resources for Year7.  Computingfevice is a simple item representing
the hardware capabilities of the device the  user is using to access the
system. In this case the device is represented as text only ].5.  capable
which could indicate a low bandwidth connected device with a simple
text-based  display. TeaaLevel.Gr,,adaLavel Subject. Distil
yMedes.BUerience These represent the different taxonomies used within the
application. The first three are  5 specific to the educational domain,
while the last two are more generic. A. mapping via  GradeLevel links
exists between the YearLevel and GradeLevel taxonomies. These two
taxonomies represent two different subsets of classification systems used
to describe what  level a student is in at school. Rations  10 This area
contains the report items which can be used to display results obtained
from the  users query. These reports are classified in this example by the
type of output they give  (DisplayMode) and in this example one. provides
results in HTML format, the other in  plain text. 15 This area contains
three main types of objects.  Search User Interfaces (Searchtil*) are items
that that describe a user interface for  the user to perform a search
through. This example has two SearchUls with one  representing a basic
interface, and the other a more advanced, or expert interface.  Search
Tools (SearchTool*) represent configurations for different sources of 20
resources. These tools could range from a configuration that connects to
the local  



system, to an interface to a relational database, to a configuration for
connecting to  a web service that allows searching. Search Results
(Resource*) represent a few possible results that are associated in  this
case with specific Search Tools. These are representative of a resource
that a  25 user may find and use such as a web page, an image, a document
etc. The results for the items of interest are as follows: 16.  Items -
First information ResaurceAl {(Reaourcethom: SearchTooLk) (UndeLaveb
Primary) (Subject: Maths))  ResoorcaA2 ((tesourcelryam; SesrchlboLA) (Omdei
evet Secondary) (Subject Physics))  ResourceB1 {(R souraePrum: SearchTsolB)
(YearLevak Yeat7) (Subject: English))  ResouroeB2 {(RepoureaProm:
SaurcbTooIB) (YearLevel: Years) (Subject English))  SearehToolA {(AppledTe:
[SeerchUlA, SearchUlB]) (Subject [Maths, Science]))  SearehToolE
{(App)iedtb; [ScmehUlA, SearokU(r)p (Subject English)) _ j SeurhUtA
((ApphadTo: UsaQnery) IBxpv(mce: BxperQ}  10 SwruhUIB ((Appliedlb:
UaaQuety) (Expedeucet RegWner)}  Repwtl (mitplayMode: Text) (Appfled'b:
UseiQaray))  Rapwt2 ([ bplayModa HM.) (Appleero UsuQany))  UaaQuery
((YearLeveI: Year!) (Apple Ca User) (Subjec Science)) Usa {(YearLeveL
[Year/, Yrurs]) (Appliedlth CompiitgDsvtcb) (tgadecee: Beginner)}  15 Campo
idgDcvice ((DisplayMode: Text)) Items - direct information: ReatavctAl
((Resourvtm: seerahhow (GhadoLevcl: Primary) (Subject Madu)l  20 ReswrceA2
({RtsoumcPtma;.S-wJiToOLA) (OieeeLeveh Secondary) (Subject Phyalea))
RssarrrceBl {a(eeoume ?rum: SearehTboll) (YmrLavab YeM) (Subject llagliab)
(Onde aver Potml))  RnauxcsB2 ((ResourceProm: SearchToalB) (YearLevet Yead)
(Subject.Buglish) (OmdaLevcl: (lmdde3)1  SearchTmlA {(AppRedTh! [SearchulA.
SarehUlB]) (Subject Oviedo. Science))) seerchTboIB {(AppliedTo: (SeirchUTA.
SeuuhUSD (Subject Ptah))  



25 sarchUlA ((AppledTb: UserQuery) palms Expert))  ScomhUIB
{(AppliedTO:UeetQuety)(Experieaoe:Begnutz)}  Reportl {(DdaplayMode: Text)
(Appliedib: UaeiQuay)) Report2 ((DiaplayMode: i TmL) (Applledlb: UwrQaay))
UsesQuery {(YearLaval; Yeats) (Subject Sdmca) (Appledlbt User) (Gadetevel:
Ponal)J 30 user ((YearLavet (YuU7. Years]) (Afi(adlb; CompudmgDevlce)
(Bxpecieuce; BegInnur)  (OraderavSL Moral, Ibrm2])) Camputasfovice
1(DisplayMOda: TbW) Calculation direct information The diagram indicates
that the relationship "YearLevel" corresponds with relationship
"GradeLevel". In other words, the relationship "YearLevel" is a first type
of relationship,  and relationship "GradeLevel" is a second type of
relationship. 5 Considering the item of information "ResourceB 1", it has
the following direct  relationships: (ResourceBl, ResourceFrom,
SearchToolB)  3 (ResourceB 1, YearLcvel, Year7)  (ResouroeB1, Subject,
English) 10 Accordingly, the first information of ResourceBi is
((ResourceFrom: SearchToolB)  (YearLevel: Year7) (Subject: English)), The
item Year 7 is in the relationship (Year7, (}radeLevel, Form 1). It follows
that Form 1  15 is in a relationship of the second type with an item of
information (Year7) which is in a  relationship of the first type with
ResourceB 1. Accordingly, the second information of  ResourceBI is
(GradeLevel: Form1). The direct information of ResouroeB 1 is the
combination of the first and second 20 information, ie {(ResourceProm:
SearchToolB) (YearLevel: Year7) (Subject: English)  (GradeLevel: Forml)}.
18.  



Items - Contextual Information : ReeomtcAl ((YnrLevel: Yeat7) (AppliedTa
(SembUi& San$tULB]) (OradeLeveb Nome) (IeplayMods Text)  (Expaicuca:
Beginner) (ReeourceFrom: SeerchlbolA) (Subject Nare)) 5 RaoucceA2
{(YearLevet Year7) (AppaedTo. [SearchUL4, SearchUIB)) (OndeLeveL Porml)
(D1apkyModa Text)  (Bxpadence: Beginner) (R aourceProuu SarchToolA)
(Subject Physics)} ReeourceBl {(YearLevel: Year7) (AppaedTa [SearchUU,
SarchU81}) (OradeLevel: Lbrml) (DlsphyMode: Teat)  (Rtper[enca Beginner)
(Raouradkonr: SarehmolB) (Subject None)) Reemtcaf2 ((YearLavek None)
(AppliaCot [SttthUlA, SeerrhUfB]) (Oradatavd: None) (Dbphyhdoda: Text)  to
(Sxpalmca: Beginner) (Reaoarceanm: SeamhlboM) (Subject Nan)} -_} SarchTbolA
{(YearLevel: Year7) (Applled7b: [Search(nA. SearchUlB}) (ceder eVeL, Porml)
(DIsphyModa Tat)  (Bxpedmoa Beginner) (Subject Sdence)) SearchmmolB .
((Yead evek Yea7) (AppliedPa (SearchULA. SarrhtlBl) (OradeLavnL Form!) (Di
layMode: Text)  (Rxpedeace. Beginner) (Subject None)} 15 SatchUTA
((YeatLeveL Year/) (AppfedJm: UaerQuery) (QrndcLevel: Form!) Q)hpltyMade:
Text) (Bxpraleocrn Nine)  (Subject Scleace)} ScarchulB {(Yarlevet Year/)
(Applied[y UseQuery) (Ondeievet lbrml) (DhplayMade: Text) (Baparim :
Begtonar)  (Subject Science)} Report! {(YarLevek Yeu7) (Applicdra UniQuery)
(OndeLevel: Ibrml) (D1aphyMada Text) (Bxpcdwoc: Beg nnmr)  20 (Subject
Science)) Reprat2 ((YearLeveb Yatl) (AppledTo; UretQuery) (Ondeievel:
Porml) (AlephyMode Nme) (Bxpedean:  BeglmM) (Subject Sdemce)] UterQuay
((Yew (,eveb Yari) (AppRedro: User) ((hndaLevet loan!) (AleplayModa Text)
(Bxpedenew Beginner)  (Subject Science)) 25 user ((Yens evet [Yen!, Yargn
(hphyModa Text) (AppaedTh: CampudngDevlce) Expedenca Beginner)  Mod&Lovet
Ubrml. Pmm21)) Campu&nsDevlce {(DhplayModa Text)) Considering again
ResourceB 1, we have determined above that its direct information is  30
((ResourceFrom: SearchTooll) (Year! evel: Year7) (Subject: English)
(CiradeLevel:  



Forml)}. Its indirect information is the combination of the contextual
information of those  items with which it has a relationship falling within
an identified class or of a specified  type. The types of relationships
which may be used to determine the indirect information  of items are the
relationships "AppliedTo", "ResourceFrom" and "Implies". 35 As indicated
above, Resource] 31 has a relationship "ResourceFrom" with SearchToolB. So
the contextual information of SearchToolB is the indirect information of
ResourceBl. 19.  The contextual information of SearchToolB can be
calculated to be: {(Yearlevel: Year?) (AppliedTo: SearchUlA) (AppliedTo:
SearchtjlB) (OradeLevel:  Fermi) (DisplayMode: Text) (Experience: Beginner)
(Subject: None)}. 5 The contextual information of ResourceB 1 is a
combination of its direct and indirect  information. To combine the direct
and indirect information, we calculate the intersection  of each set of
items associated with each relationship. Each relationship, along with its
related items, may be listed: 10 YearLevel; Year7, Year? = Year 7 (when
combined) AppliedTo: Search IAA, SearchUTB = SearchUJA, SearchUiB (when
combined)  Gradelsvel: Forml, Forml = Form I (when combined) DisplayMode:
Text  15 Experience:. Beginner  ResourceFrom: SearchToolB Subject: English,
None = None (when combined) So the contextual information of ltesourceB 1
is ((YearLevel: Year7) 20 (AppliedTo:[SearchUtA, SearchUIB]) (Gradel.evel:
Forml) (DisplayMode: Text)  } (Experience: Beginner) (ItesourceFrom
SearchToolB) (Subject: None)}. The results of the users query are the
result items that are "in context", that is, are visible to  



the U'serQuery item. As indicated earlier, an item is visible only if none
of its dimension  25 intersection operations yields an empty set. The
relationship "Subject" does not have an  associated item. Accordingly, this
item is not "viewable" from ResourceBI, and accordingly is not the result
of the query. Figure 3 illustrates the same system queried by a different
user. The items of information  30 within the "user" area differ from those
illustrated in Figure 2. The relationships in the  system are: 20.  (User,
Experience, Expert) (User, YearLevel, Year5)  (User, YearLevel, Year6)
(ComputingDevice, DisplayMode, I1TML) 5 (UserQuery, Subject, Maths)
(UserQuery, YearLevel, Years)  (User, AppliedTo, ComputingDevice)
(UserQuery, AppliedTo, User) -) (SearchUlA, AppliedTo, UserQuery)  10
(SearchUlB, AppliedTo, UserQuery)  (SearchToolA, AppliedTo, SearchU'A)
(SearchToolA, AppliedTo, SearchUIB)  (SearchToolB, AppliedTo, SearchUlA)
(SearchToolB, AppliedTo, SearchUlB) 15 (ResourceAl, ResourceProni,
SearchToolA)  (ResourceA2, ResourceFrom, SearchToolA)  (ResourceAl,
ResourceFrom, SearchToolB)  (ResourceA2, ResourceProm, SearchToolB)
(Reportl, AppliedTo, UserQuery) 20 (Report2, AppliedTo, UserQuery)  



(SearchToolA, Subject, Maths)  (SearrchToolA, Subject, Science)
(ResourceAl, Subject, Maths)  (ResourceAl, (izadelavel, Primary) 25
(ResourceA2, Subject, Physics)  (ResourceA2, GradeLevel, Secondary)
(SearchToolB, Subject, English)  (ResourceBl, Subject, English)
(ResourceAl, YearLevel, Year7) 30 (ResourceB2, Subject, English)
(ResourceA2, YearLevel, Year5)  (SearchUlA, Experience, Expert) 21.
(SeatchUIB, Experience, Beginner) (Reportl, DisplayMode, Text)  (Report2,
DisplayMode, HTML)  (Maths, Implies, Subject) 5 (English, Implies, Subject)
(Science, Implies, Subject)  (Physics, Implies, Science)  (Biology,
Implies, Science) - -) (Years, Implies, YearLevel)  10 (Year6, Implies,
Yearlevel)  (Yeah, Implies, YearLevel)  (Year8, Implies, YearLevel)
(Primary, Implies, GradeLevel)  (Secondary, Implies, GradeLevel) 15
(Ch-adeS, Implies, Primary)  



(Grade6, Implies, Primary)  (Forml, Implies, Secondary)  (Form2, Implies,
Secondary)  (Years, C: radeLevel, Grades) 20 (Year6, Gradelevel, Orade6)
(Year?, GradeLevel, Forml)  (Year8, GradeLevel, Form2) 25 Results of
calculations determining the first information, second information and
direct  information are as follows: 22,  Items First information ReeowceAl
{O(asourcthom; SeadrTbo1A) (OradeLavel: Primary) (Subject Msts))  Reeota
vA2 ((ReaourxFram: SearcbTmolA) (QndaLavet Sewndmy) (Subject Phyalca))  5
ResonrceBi {(RraourccPronx SaarchToOIB) (YarLevel: Yrar7) (Subject BROW
Raaarvab2 { R ourcePmm: SearchTOOIB) (YearLeval Yeer5) (Subject Eadlab)}
SOMChTOO)A {(Applitao: (SarchUW, SearchUiB]) (Subject adadh, Sdacep}
SarchThoiB ((Applledib: [SearohUlA. SearchUlBi) (Subject Ragl(eh))
SearchUt'A f(Appaedlb: Use Quay) (SXPMI nce Rxperr)) 10 SarchUlW
((Appaedlb: UseiQucey) acpedenoe: Beginner))  Reponl f(Dlsp)ayMode: Tex)
(APPRed'lb: UsaQuay)}  Report2 ((DhylayMode: HTML) (APPaedib: UaeQuay))
UsaQcay ((YearLevet Years) (APPledPo: UM) (Subject Mach)) User f (YarLavt
Years) (YearLeveb Yar6) (Appliedro: Compudngevlce) Mperimaa Expert)}  15
CompudugDevlce ((DisplayModa HTMIW ) Items - direct information: RaouraeAl
{(Raou ,aft n : Soarch'IbolA) (UradeLevel: Aimary) (Subject Maths)!  2Q
Reeom`ean2 f(Raouiceflgm: sarchmolA) (aradeLevet Secondary) (Subject
Phyalcs)) ReeooroeBl ((ReaoumeProm; 9a4diTboIB) (YarLevet Yell) (Subject
B46) (Oradeievd: Rxwl) }  



RawrceB2 ((RMOun:eProm: SearcbToolB) (YarLoveb Year3) (Subject EngUeh)
(OndeLeveL OndeS)}  Scar ibolA ((Appl[edTh: (SarchUL4. SarchUTB]) (Subject
[Maths. Sdace]) Sardt}bOM {(AppRedTo; [SenchulA, SeerchUiB]) (subject BuY
h))  25 SarchUTA {(Appl[edl'o: UserQuery) (Expalenoe: Expect)} Sar ahUnl
((APPliedlb: UaeQuay) (Expa(enca Beginner) }  Repatl ((DlsplayMode: Text)
(Applift c UserQa y))  Repm12 f(Dlsp[ayMode: HTtrfL) (Appbedro: UaaQuery)}
UaecQuesy ((YcarLavck YarS) (Subject Maths) (AppUcdTO: User) (Omdel nvel
Grades)} 30 User ((YarLeveL [Years, Year6]) (Appliedlb: CompudngDevla)
(Experience: Expert) (le):  [(badcS.OradeE])} CompudtgDevice
((DbPayModeRTML)} 23.  Items - contextual information: RaWWSAl ((YeerLeveb
Years) (AppledTbc [SearcbULA, SwchU(r))) (GndeLeveb Grades) (DisphaMode:
HrML)  (Experleacat Expsit) ((mourct om: SearchTooL) (Subject MAW 3
RueurceA2 ((YcerLcvel: Years) (Appaedih: [SeatchUlA, SearchUat])
(GradcLeveh None) (DlaplayMode. H7ML)  (ExpsSnoe: Expert) (Reaumceaum:
Sumh7baIA) (Subject None)} RceourceBl {(YeerLeveb Nana) (ApplledTm:
[SearchUlA, SeerchUiB]) (GmdsLevel: None) (DisplayModa n7ML)  (H:pmienct
Expert) (Rwourceitom; Sear tToolB) (Subject None)) Rsourcef2 {(YML4vel:
Years) (Appaedro: (SeerchUlA. SearchUlB]) (GmdeLevst Gmde3) (DhplayMada
VINE)  10 () once: Expert (ReseurtceRem, SeerekTbolB) (Subject None)}
Seareh7botA ((YerLevek YarS) (Applied of [SarcbUM, Se mhUT ]) (GradeLevak
Grades) (lwplyMode: HTML)  (Expert ce: Expert) (Suhlect Maths)I SeathlboIB
((YeerLevef Years) (Apptiedlb: (SaruhttlA, SarchUMI) (GradcLaveL Grades)
(DhplayMo& HrML)  (EZpaieace: Export) (Subject Nme)1 15 SeachUTA
((YenrLevek Yews) (AppaedTa UadQmry) (GmdeLevel: Grade3) ()iephyMode: HTML)
(Expedence Expert)  (Subject Made)} Sarahu1B ((YearLcnL Years) (Applledla
UreiQuery) (GndeLevel: Gawks) (Disp1a Mode: KIML) (Exprai i& None)  



(Subject Maen)) Repo<tl ((Y=Levet YearS) (AppledT" ULraQnery) (Gra&Levd:
Gradas) (DhpkyMode: None) Wxpedwce Bxpmt  20 (Subjec Mate)} Rnpmt2
{(YearLevet Years) (Apph-rrw UaerQuery) (GndeLevel: Gndt5) (DiaplayMode:
HTML) ('Experience: Expert  (Subject Made)} UseQucy ((Yarl ewt Yarn)
(AppaedTo User) ((3radeLeveh Grades) (DhphyMode: HIML) (Expedeaca Export
(Subject Made)} 25 User [(YearLevel: (Yar3, Yewd)) (DisphyModm HTML)
(ApplledTo: CompudagOevice) ( xpuiucer Expert  (GradeLevet [Grades,
Graded])) CompudngDevice ((IaplayMod& RTW)) Combining operations 30 In the
previous examples an intersection operation has been used to combine the
direct and  indirect information about an item. However the nature of the
combining operation is  dependent on the nature of the interpretation of
items comprising the direct and indirect  information. For example, if
items represent parts of a book, with different parts of the  book
contained within each other, a union operation may be more appropriate than
an 35 intersection operation. 24.  Consider a book containing a number of
nested sections P1, P1.1 and P1.1.1. P1.1.1 is  contained within 01.1,
which is in tum contained within Pl. Each section may contain  keywords,
for example Maths, Stats and Probability. 5 The items in the system would
therefore be: P1, P1.1, P1.1.1, Maths, Statistics and  Probability. In the
book, the items have the following relationships: P1.1.1 is contained
within P1.1 + (P1.1.1, ContainedWithin, P1.1)  P1.1 is contained with P1 +
(P1.1, ContainedWithin, P1) 10 P1 contains the keyword "Maths" + (P1,
Keyword, Maths)  P1.1 contains the keyword "Stats" + (P1.1, Keyword, Stats)
P1.1.1 contains the keyword Probability + (P1.1.1, Keyword, Probability). 



The relationship which connects the items we are interested in, and which
can provide  15 further information about the sections of the book, is the
ContainedWithin relationship.  This relationship is therefore the
relationship which may be used to determine the indirect  information of
the items. We would like to determine the keywords associated with each
chapter of the book, and  20 ultimately it is the keywords which will be
the contextual information which we wish to  calculate. In this example,
the appropriate operation combining the direct and indirect  information is
the union operation, as we wish to know all of the keywords associated with
a specific chapter. The Keyword relationship is also therefore the most
appropriate  relationship to use to determine the direct information.about
any of the items. 25 Direct information The direct information of the
relevant items is as follows:  DI(P1) = (Keyword: Maths) 25.  DI(Pl.1) =
(Keyword: Stats) (note that the relationship (ContainedWithin:P1) does not
appear here as we are only using the Keyword relationship to  determine the
direct information of the item) DI(P1.1.1) m (Keyword:Pmbability)  5
Contextual informatio Ctx(P1) = DI(P1) combined with CtxO = DI(P1) union
with 0 = DI(PI) _  (Keyword: Maths) Ctx(Pl.l) = DI(Pl.l) union Ctx(P1) =
(Keyword: Stats) union (Keyword; Maths)  10 (Keyword; (Maths, Stats))
Ctx(P1.1.1) = DI(P1.1.1) union Ctx (P1.1) _ (Keyword: Probability) union
(Keyword:(Maths, Stats))  _ (Keyword;(Maths, Stats, Probability)) 



15 Combining operations and different users Consider the items and
relationships of the previous example, together with additional  items of
information representing revision data. The revision data is associated
with  different sections of the book. Consider also the use of the keyword
identification system  by different users -. Joe Smith, who is simply an
end-user of the system, and Mark Jones,  20 who is an editor of the system
Because Mark Jones and Joe Smith are different types of users of the
system, the  relationships which will be relevant to each of them may be
different. The relationships  will depend on the type of the user - the
relationships relevant to an end-user will be  different to those that are
relevant to an editor of the system. 25 To accommodate the addition of
revision data and the calculation of relevant relationships  for each user,
additional items are introduced: Additional items - RevisionData, Editor,
BndUser Additional relationships (items) - User'Type, RevisionRelation,
Direct nfoRelationship  Additional relationship (not item in this example)
- AppliedTo 30 26.  The first calculation that needs to be made is the
direct information relationship relevant to  the user. The calculation of
the direct information relationship involves the use of the  preferred
embodiment of the invention ie the calculation of the contextual
information of a  relationship (the relationship being an "item"). The set
of potential direct information 5 relationships are the newly introduced
RevisionRelation relationship, or could be the  Keyword relationship;
(RevisionRelation, AppliedTo, DirectlnfoRelationship)  (Keyword, AppliedTo,
DirectlnfoRelationship) The RevisionRelation relationship should only be
accessible to editors, while the Keyword  10 relationship should be
accessible to all users: (RevisionRelation, Usevl ype, Editor)  



(Keyword, Usertype, Editor)  (Keyword, Usertype, EndUser) Editor and
EndUser are both types of users:  15 (Editor, AppliedTo, End User) (End
User, AppliedTo, EndUser) You will see from the above that the AppliedTo
relationship defines a characteristic of an  item - an Editor is an
EndUser, and RevisionRelation is a type of DirectInfoRelationship.  As
such, it may be specified as the relationship type which may be used to
determine the 20 indirect information of the item in question. The
selection of the relationship which can be  used to determine the direct
information of the item is determined by the type of user ie  Usexl)pe. Joe
Smith Joe Smith is an end-user of the system + (JoeSmith, UsexType,
EndUser) 25 We want to find out which DirectlnfoRelationship is applicable
to JoeSmith  (DirectinfoRelationship, AppliedTo, JoeSmith) 27.  Figure 4
illustrates the items and relationships applicable to Joe Smith in the
calculation of  the relationship which can be used to determine the direct
information of items. As indicated above, in determining the direct
information of the items, the UsefType  5 relationship is the relevant
relationship: DI(UsMTypes) = 0  DI(EndUser) = 0  DI(Editor) = 0 10
DI(JoeSmith) _ (UsetType: End(jser) DI(Keyword) = (Usefrype: Editor) (User
Type: EndUser)  DI(RevisionRelation) _ (UserType: Editor)
DI(DirectlnfoRelationship) = 0 15 To determine the indirect information of
the items, the Appliedro relationship is the  



relevant relationship: Ctx(Usef Types) = DI(UserTypes) n 0 = 0
Ctx(EndUser) = DI(EndUser) n Ctx(UserTypes) = 0  20 Ctx(Editor) =
DI(Editor) n Ctx(UsefTypes) = 0 Ctx(JoeSmith) = DI(JoeSnxiith) n O =
((JsefType: EndUser)  Ctx(DirectlnfoRelationship) =
DI(DirectlnfoRelationship) n Ctx(IoeSmith) = On (Usefrype: EndtJser) =
(UserType: EndUser)  Ctx (Keyword) = DX(Keyword) n
Ctx(DirectlnfoRelationship) 25 = (UsefType: (Editor, EndUser)) n (UserType:
EndUser)  = (UsexType: EndUser) Ctx(RevisionRelation) =
DI(RevisionRelation) n Ctx(DirectlnfoRelationship)  = (UsexType: Editor) n
(UsefType: EndUser) =0  30 The calculations result in the item
RevisionRelation not being visible, as it does not have  any contextual
information. However, the Keyword item is visible. This means that for Joe
28.  Smith, the Keyword relationship is the relationship that may be used
to determine the  direct information of items. Mark Jones Consider now Mark
Jones, editor: 5 (MarkJones, User2)+pe, Editor) (Dire ctlnfoRelationship,
AppliedTo, MarkJones) Figure 5 illustrates the items and relationships
applicable to Mark Jones in the calculation  of the relationship which can
be used to determine the direct information of items. The  following
calculations differs from those set out above in relation to JoeSmith: 10
DI(Marklones) = (UsexT)pe: Editor) Ctx(Marklones) = DI(Marklones) fl 0 =
(tJsefType: Editor)  



Ctx(DirectlnfoRelationship) = DI(DirectlnfoRelationship) fl Ctx(Marklones)
15 = 0 n (UseaType: Editor) = (UsefType: Editor)  Ctx(Keyword) =
DI(Keyword) fl Ctx(DirectlnfoRelationship) = (UsetType: (Editor, Enduser))
fl (Useftype: Editor)  = (Useffype: Editor) Ctx(RevisionRelation) =
DI(RevisionRelation) fl Ctx(DirectInfoRelationship)  20 = (Usefrype:
Editor) fl (UsefType: Editor) = (Usertype: Editor) From these calculations
it is clear that both the Keyword and RevisionRelation  relationships are
viewable. Accordingly, both relationships are able to be used by Mark
Jones. 25 The system As indicated earlier, Joe Smith and Mark Jones are
both users of a system that identifies  keywords in sections of a book (as
with the previous example). As with the previous  example, the following
relationships exist: 29.  P1.1.1 is contained within P1.1 + (P1.1.1,
ContainedWithin, P1.1)  P1.1 is contained with P1- (P1.1., ContainedWithin,
P1) P1 contains the keyword "Maths" + (P1, Keyword, Maths)  P1,1 contains
the keyword "Stets" + (P1.1, Keyword, Stats) 5 P1.1.1 contains the keyword
Probability + (P1.1.1, Keyword, Probability)  Each of the chapters is also
associated with revision data, so: (Pl, RevisionRelation, RevisionDatal)
(P2, RevisionRelation, RevisionD?ata2)  10 (P3, RevisionRelation,
RevisionData3). As with the earlier example, additional information about a
chapter is obtained through the  ContainedWithin relationship, so this is
the relationship which used to determine the  indirect information of an
item. 



15 .  The system as seen by roe Smith It has been calculated earlier that
the relationship which maybe used by Yoe Smith to  determine direct
information of items.is the Keyword-relationship. 20 DI(P1) = (Keyword:
Maths)  DI(P1.1) = (Keyword: Stats)  DI(P1.1.1) = (Keyword: Probability)
DI(Maths) = 0 DI(Stats) = 0 25 DI(Probability) = 0  DI(R.evisionDatal) = 0
DI(RevisionData2) = 0  DI(RevisionData3) = 0 30 Ctx(P1) = DI(P1) combined
with 0 = (Keyword: Maths) 30.  Ctx(Pi.1) = DI(P1.1) combined with Ctx(P1)
(Keyword: State) combined with (Keyword: Maths)  (Keyword:(Stats, Maths)) 5
Ctx(P1.1.1) = DI(P1.1.1) combined with Ctx(Pl.l) = (Keyword: Probability)
combined with (Keyword:(Stats, Maths))  _ (Keyword:(Probability, State,
Maths)) These calculations demonstrate that Joe Smith is able to see each
of the keywords  associated with the various sections of the book. 10
TTesstene as seen by Mark lotmz It has been calculated earlier that the
relationships which may be used by Mark Jones to  determine direct
information of items are the Keyword and EevisionRelation relationships.
DI(P1) = (Keyword: Maths) (RevisionRelation: RevisionDatal) 15 DI(P1.1) =
(Keyword: State). (RevisionRelation: RevisionData2)  



DI(Pi.l.l) = (Keyword: Probability) (RevisionRelation: RevisionDats.3)
DI(Maths) = 0 DI(Stats) = 0  DI(Probability) = 0 20 DI(RevisionDatal) = 0
DI(RevisionData2) = 0  DI(RevisionData3) = 0 Ctx(P1) = DI(P1) combined with
0 25 = (Keyword: Maths) (RevisionRelation: RevisionDatal)  Ctx(P1.1) =
DI(P1.1) combined with Ctx(P1) {(Keyword: Stats).(RevisionRelation:
RevisionData2)} combined with  ( ((Keyword: Maths)(RevisionRelation:
RevisionDatal) }  {(Keyword:(Stets, Maths))
(RevisionRelation:.(RevisionDatal, 30 RevisionData2))} 31,  Ctx(P1.l.l) =
DI(PL.l.i) combined with Ctx(Pl.1) = {(ICeywordProbability)
(RevisionRelation: RevisionData3)} combined with  {(Keyword:(5tats, Maths))
(RevisionRelation:(Revisionlatal,  RevisionData2)) } 5 = {(Keyword:(Stats,
Maths, Probability)) (RevisionRelation:(RevisionDatal,  RevisionData2,
RevisionData3))} These calculations show that for Mark Jones, editor,
additional information is available  (specifically in this example revision
information). 10 Throughout this specification the word "comprise", or
variations such as "comprises" or  "comprising", will be understood to
imply the inclusion of a stated element, integer or step,  or group of
elements, integers or steps, but not the exclusion of any other element,
integer  or step, or group of elements, integers or steps. All publications
mentioned in this specification are herein incorporated by reference. Any  



15 discussion of documents, acts, materials, devices, articles or the like
which has been  included in the present specification is solely for the
purpose of providing a context for the  present invention. It is not to be
taken as an admission that any or all of these matters form  part of the
prior art base or were common general knowledge in the field relevant to
the  present invention as it existed in Australia or elsewhere before the
priority date of each } 20 claim of this application. It will be
appreciated by persons skilled in the art that numerous variations and/or
modifications may be made to the invention as shown in the specific
embodiments without  departing from the spirit or scope of the invention as
broadly described. The present  embodiments are, therefore, to be
considered in all respects as illustrative and not 25 restrictive. 32.
CLAIMS 1. A method for determining contextual information of an item which
has one or more  relationships with other items, the method comprising the
steps of: determining direct information of the item by identifying one or
more of the  5 other items with which the item has a direct relationship;
identifying a class of relationships within the one or more relationships
to  determine indirect information of the item; determining the indirect
information of the item by determining contextual  information of said one
or more items with which the item has a 10 relationship falling within the
class of relationships; and combining the direct information and the
indirect information to determine  the contextual information. 2. A method
as claimed in claim I wherein said direct relationship is selected from a
set of potential relationships. 15 3. A method as claimed in claim 2
wherein the selection of a direct relationship  includes the step of
determining the contextual information of the relationships in  



the set of potential relationships. 4. A method is claimed in any one of
the preceding claims wherein the relationships  comprise two or more
different types of relationship. 20 5. A method as claimed in claim 4
wherein the step of identifying a class of  relationships within the one or
more relationships includes the step of determining  the contextual
information of each type of relationship. 6. A method as claimed in any one
of the preceding claims further including the step  of specifying a
correspondence between a first and second type of relationship of  25 the
one or more relationships, the step of determining direct information
including  the steps of a3.  determining first information by identifying
one or more of the other items  with which the item has a direct
relationship of any type; determining second information by identifying one
or more of the other  items which have a relationship of the second type
with items which are  5 related to the item by a relationship of the. first
type; and combining the first and second information. 7. A method as
claimed in any one of the preceding claims wherein the step of  determining
direct information of the item includes assembling a plurality of sets of
structures, each structure relating to a single item of the said one or
more items and 10 containing information representing the type of
relationship between the item and  said single item and the identity of the
said single item, each set comprising  structures containing information
representing a common type of relationship. 8. A method as claimed in claim
7 wherein the indirect information consists of a  plurality of sets of
structures, each structure containing information representing a  15 type
of relationship and the identity of an item, each set comprising structures
containing information representing a common type of relationship. 9. A
method as claimed in claim 8 wherein the step of combining the direct  



information and the indirect information includes one or more operations,
the  nature of the operations being dependent on the nature of the items
comprising the  20 direct and indirect information. 10. A method for
determining contextual information of an item which has one or more
relationships with other items, the relationships being of two or more
different  types, the method comprising the steps of: specifying a
correspondence between a first and second type of relationship  25 of the
one or more relationships; identifying one or more types of relationships
to determine indirect  information of the item; 34.  determining direct
information of the item by determining first information by identifying one
or more of the other  items with which the item has a direct relationship;
determining second information by identifying one or more of the  5 other
items which have a relationship of the second type with items  which are
related to the item by a relationship of the first type;  combining the
first and second information; --i determining the indirect information of
the item by determining contextual  information of said one or more items
with which the item has a 10 relationship of a type used to determine the
indirect information of the item;  and combining the direct information and
the indirect information to determine  the contextual information. 11. A
method as claimed in claim 10 wherein said direct relationship is selected
from a  15 set of potential relationships. 12. A method as claimed in claim
11 wherein the selection of a direct relationship  



includes the step of determining the contextual information of the
relationships in  the set of potential relationships. 13. A method as
claimed in any one of claims 10 -12 wherein the step of identifying  20 one
or more types of relationships which may be used to determine the indirect
information of the item includes the step of determining the contextual
information  of each type of relationship. 14. A method as claimed in any
one of claims 10 - 13 wherein the stop of determining  first information
includes assembling a plurality of sets of structures, each structure  25
relating to a single item of the said one or more items and containing
information representing the type of relationship between the item and said
single item and the 35.  identity of the said single item, each set
comprising structures containing  information representing a common type of
relationship. 15. A method as claimed in claim 14 wherein the step of
determining second  information includes assembling a plurality of sets of
structures, each structure  5 relating to a single item of the said one or
more other items and containing information representing the type of
relationship between the item and the item  with which it has a
relationship of the second type, and the identity of the said  single item,
each set comprising structures containing information representing a
common type of relationship. .10 16. A method as claimed in claim 15
wherein the step of combining the first and  second information includes
one or more operations, the nature of the operations  being dependent on
the nature of the items comprising the direct and indirect  information.
17. A method as claimed in any one of claims 10 -16 wherein the indirect
information  15 consists of a plurality of sets of structures, each
structure containing information  representing a type of relationship and
the identity of an item, each set comprising  structures containing
information representing a common type of relationship. 



18. A method as claimed in claim 17 wherein the step of combining the
direct  information and the indirect information includes one or more
operations, the 20 nature of the operations being dependent on the nature
of the items comprising the  direct and indirect information. 


