1. I NFERRI NG CONTEXT FIELD OF THE | NVENTI ON The present invention broadly
relates to the organisation of information in an information system for
exanple the retrieval or identification of relevant information froma pool
of 5 information. The invention relaies particularly to a nethod for
determ ni ng contextual information of*an item which has one or nore

relati onships with other itens. ' BACKGROUND OF THE I NVENTI ON
Conventionally, conputer systens are designed and used to follow the
explicit instructions of the progranmer or user. This nmean's that each
application of a conputer system behaves 10 in exactly the same way,
regardl ess of, for exanple, the identity of e user or the tinme of day.
Wiile this has advantages in ﬂwmﬂmﬂm#jﬁi sation, it reduces
productivity by reducing the scope for automated system custom sati on.
Sore ef f gyit15p SF FHEURVENTION' have been attenpted. For exanple, sone
applications have functions "greyed out" or unavailable if a user does not
have sufficient privileges., This is a 15 sinpl.istic. approach nd cannot
take int a“hawmfnvgmmbra@ﬁml@em thernegapipationy ﬁéﬁmmlﬁme%@% on
applicat| ' | nlf?gfz el ol r IR € et SO dgfnto

"cont ext hgﬁ&%gonlgél}[%ﬂgdtﬂgﬁa | gglﬁ%gyvé%&gﬂtog%dﬂtﬁi nformat i o%bg%out users,
docungént snformtionyEitecmesntion rdlates pactioularly toa methwd for determinizggoatextb| i cat i on
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of itens nust be able to be <calculated Calculating information about an
y i tem fr o BACKGRAOUNDLDF AHEINVENRONI t hin the system enables the rel evance
of items to be determ ned. Depending on the other 'itens or variables

(1 ncludi itk ¥y B Bt to BRI eRpIRAGsEUSHRATT) an
I tem ca%g%gg&sﬁwﬁ% as "E%‘té’ég%r&ﬁ t uaggd,5 or alter naﬁ’ vely, as
avai | abl ef tetpregrammabéraise Thismswntettacioapplicationnf acomputes e behsise
Vi e""%' i gxacﬂ? Hlmw%, r-ggaErdiesl\l!i\{a%lr gc\lample, the identity of the user or the time of
day. While this has advantages in terms of standardisation, it reduces productivity by
reducing the scupe'foi‘ automsated system customisation.

Some efforts at custommisation have been attempted. For example, some applications have
functions "greyed out" or unavailable if a user does not have sufficient privileges. Thisis a

15  simplistic approach, and cannot take into account other aspects of the environmentin
which the application is operating.

 Research is currently being conducted into "contextual éomputing", that is, how contextual
information ahout users, documents, and systems can be taken into account to enhance
application sgnrices. To take contextual information into account in providing application
20  services, the contextual information of any item jn a system of items must be able tobe
calculated. Calculating information about an item from other variables or items within the
system enables the relevance of jtems 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. -



In a first aspect, the present invention provides a nethod for determ ning
contextual information of an item which has one or nore relationships with
other itenms, the method conprising the steps of: 5 determ ning direct
information of the itemby identifying one or nore of the other itens with
which the itemhas a direct relationship; identifying a class of
relationships within the one or nore relationships to determ ne indirect
information of the item determning t indirect information of the item
by determ ning contextual 10 informati®n of said one or nore itens with
which the itemhas a relationship falling within the class of

rel ati onsRj s L direct information and the indirect

i nf or mat i %HmAmFmNMt extual information. The direct
relationship is preferably selected froma set of potential relationships.
ThF 15 sehﬂcﬂh nsDEIpetft, thel; erﬁaﬁt:hvﬁgioatpr@;mh |aﬂna‘tlﬁdalrfb1tm;iﬁng)éonmﬁﬁnt i al I
rel ati onshi cludes the s erm ni ng the contextua

i nf or mat i '(51!‘1 FE?W%E’%LW"PHW Pn %toé}ﬂft%”s s methehshi ps.

Pr ef er abl wﬂﬁgﬁgqh@gy{?gr&hi ps conprise two or nore different types of
relationship, and identifying a class of relationships within the one or

nore regl ationships j ncl udes, the step,of 20 determ ni ng the cont ext ual
i nf or nhtion of eacr#ﬂf%msfdlm IRRQrEALen of therran WelderiyiBE ope PP of BFt her

includes the step QjherREths ith Which GOIEATRCNERRFRIMGAMEEN @ first and
second type of relationship of the one or nore rel ationships, the step of
determning direct ,information including the steps of determning first
i nformation by ided %ﬁﬁlﬁ@‘ﬁﬂ HWB?W*WE%%PIWMQWW whi ch

the itemhas a dir qiaferhik fldRRSHidPmRMiodddind ¥Re: 3. = determi ning second

i nformati on by identifying one or nore of the other itens which have a

rel ationship of the second type with items which are related to the item
by a rel ationship detegining the indirgetinfoppgtion of the item by determining contextual

10 information of said one or more items with which the item has a
relationsmp fa]]mg within the class of rclationsh;ps, and

combuﬂng the direct information and the indirect m:formﬂnon 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 rclanonah:ps in the set of

) potenual 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 typs of relationship. '

The method preferably further includes the step of specifying a correspondence between a
first and Elecund type of relationship of the one or more relationships, the step of
determining direct information including the ateps 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;



conmbining the first and second information. 5 Preferably the step of

determ ning direct information of the itemincludes assenbling a plurality
of sets of structures, each structure relating to a single itemof the said
one or nore itens and containing information representing the type of

rel ati onship between the "itemand said single itemand the identity of the
said single item each set conprising structures containing informtion
representing a common type of relationship. 10 Additionally, it is also
preferable if the i ndi rect i nformation %onsists of a plurality of sets of
structures, each structure containing informati on representing a type of

rel ati onshi p and t Ifistennining seeqnddnfomnpationdmideatifiingene of 5105t oIdhefet r uct ur es
cont ai ni ng i nf or mat;j | . ' R j | p. The
tep of combining. tELRJEaE KrRtbafhup CPAERR R BBe YiniBLaLARESE P
preferably 15 i ncl udatddmthe demihyracelnpenshipi of the, firsttgpaaedir e of t he operations
bei ng dependent on the nature of the itens conprising the direct and

i ndirect informti present invention provides a
met hod for deterniﬁ@ﬁ%&@%ﬁ?gggﬁgﬁiﬁgn dbﬁ% ion of an item which has one or
more relationships with other-itens, the relationships being of two or
nor e df f f Brefanably theetep of Hetermining direas iqfoinsstion of the itemdpeluds asspmblingdei f yi ng a
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type; 4. seiRhREddoRtahiindREsHEibeplebhiingd chiimofl fpleiof yelitipnaiye or nore of the
other itenms which have a rel ationship of the second type wth itens which
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‘structures, sach 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 itera which has one or more relatiomships with other items, the
relationships being of two or raore different types, the method comprising the steps of:

20  specifying & correspondence between a first and second type of relationship
of the one or more relationships; '

identifying one or more types of relationships to deternine indirect

information of the item;
determining direct information of the item by

25 determining first information by identifying one or more of the other
itemns with which the item has a direct relationship of any type;



S determning the indirect information of the item by determ ning
contextual information of said one or nore itens with which the itemhas a
rel ationship of a type used to determine the indirect information of the
item } and conbining the direct information and the indirect information
to determne 10 the contextual information. The direct relationship is
preferably selected froma set of potential relationships. The selection
of a direct relationship fromthe set of potential relationships preferably
includes the step of determining the c¢bntextual information of the
relationships in the set of potential relationships. 15 Preferably, the

step of identifying one determiming st:ymednfotmationdlyiident fyingsonstor olornafithdoe used to
determne the indirect information of the.item.i udes the step of
determining the  cont exiEF PRt BRRaRRYA SiEeoRp SpEEond e ibiem p. 10 i
al so preferable if the silfth@é red@éEothaitéan by b ratiionatip bt ey typac! udes
assenbling a plurality of sets of structures, each structure relating to a

single itemof the said-one or 20 nore itens, and, containing information
representing the type o@’?’&"&lﬁ%ﬁgﬁfﬁ‘“ﬁﬁ%@é#qutem and said single
itemand the identity of the said single item each set conprising

struct8ires contai nidugerinifisy theindasctigRFRaRAf iE i®nCH dmminifnecontextnal
rel ati onshi p. The st gp of d%t er.m ni ng second i nfar ,on preferably

. r mat |,
i ncl udes assenbl i ng™P*PpYARAL PRid oBg °IW§WHFV§NWF£E‘E§P‘H$§%% structure

relating to a singlglaib@Ripds altie i ¢ RBemEe DM MeormeBon baHStaRd
containing information representing the type of relationship between the

Jitem and the item®#Wth which it has a rel ationshi p of the second type, 'and
the identity of the said single item .each set conprising structures

cont ai ni ng i nf or Mat debinifPhe ARt iTrRatiel M@ the ifdife6: ifforh@ichit @itsiMife . -
Preferably the step of conbining the first and second information includes
one ofnore oper atih®fentextypbinteimatien.of t he operations being dependent on
the nature of the itens conprising the direct and indirect 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 |
poteutiai 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 ig 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 itent, each set comprising
structures containing information representing a common type of relationship.

The step 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 itern 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.
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The indirect information preferably consists of a plurality of sets of
structures, each 5 structure containing information representing a type of
rel ationship and the identity of an item each set conprising structures
containing information representing a common type of relationship. It is
al so preferable if the step of conmbining the direct information and the
indirect information includes one or nore operations, the nature of the
operations bei ng dependent 10 .on the nature of the itens conprising the
direct and indirect information. In thi% specification the word "context"
and "contextual" is used to denote information about an item which

i ncl udes Frefesabiy thestepst catohiningfthofitsbandispddnd inforption inslusies onetasmpre BRI EF

DESCRI PTI Fi . | i ' ' havi ng one
or nore rg}é a |93Iﬁ’§|ﬁ'i E%U%J\A%F ﬁmegpﬁ%&%gx}sﬂbg@ ‘ﬁﬁ?%gﬁgﬂﬁaﬁf@%ﬁéﬂﬁﬂ?or mat i on of
i tens conpomprsng the dirccaant mdivem éhfordationmt i on, and the cont extual _
information of the itens has been calculated in accordance with a preferred

of an cdudtt e ERER PR erdHeny oA oL v b R i g, T
i ncl udb ng stheire semiining MFSroRition irepitsemily & firelatidtiship-and thefidtityefani s an

illustration of, the nodel of Figure 2 with a different user queryi the
educati o néPFma??ﬁll Pt SPTBTSIngfigcHees coptaingye informaliqn reprssentpg ¢ ﬁ‘é‘“ﬁ?‘éﬁ‘é" %d

rel ati onsiplgfonk@pr esenti ng sections of a book and a user of a query
application, Joe Smth. Figure 5is an illustration of the itens and

rel ati onshi, of fiqure 4 and a user of the query . 25 application, Mark
1Jones. 6. HipgQpreleris  sin S oftotbngih MRS ftems of

‘i nf or mat i effornti@ih HEdadeheVdraNG bhrktions) thY-whaE bEte PhatinIDEing @bpeht Pr esent
i nvention involves the calculation or determnation of information about

an it dkh oPn ghsjnatre ofthe jems eomprisingdhedirechand indiresbinformatie t o be 5 enbedded

in a know edge domain that is representable as an n-di nensi onal space where
In this specification the word "context" and "contextual" is used to denote information

about an im which includes information obtained from or influenced by other items,
BRIEF DESCRIPTION OF THE FIGURES

Figure 1 s 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
embaodiment of the present invention. |

Figure 2 is an illustration of a mode! 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 i3 an illustration of the items and relationships representing sections of a book
and a user of & 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.



each dinmension is a dinension of classification. In other words, each

obj ect has one or nore preferably orthogonal dinensions associated with
it. Dinmensions can be of any type, for exanple: Bit-set Al ows selection
froma finite list of discrete values. For exanple, |anguage, 10 encoding
format, etc. Tree Allows selection of one or nore branches of a

hi erarchical tree of values. For exanple, a taxonony for areas of study,
organi sational unit in a business, avail able webservices etc. Val ue Range
Thi s includes ranges of different types® for exanple. ranges of integer 15
val ues, floating point values, dates etc. It allows for the specification
of a conDETWLEDIRESCRIPTION.OF THE PRERERREDEMBODIMENTS span of dates.
List Allows sel ection of one or nore values froma list or set of possible
val ues. LS f prio or item categorisations. The

di rect mftg fﬁ’gﬁ"ﬂ?& M"Bﬁ‘% i# Yis then a set of context

di nensi ons, each of 20 which is a subset of its dinension. Wen two itens,
for ex anph@rﬂmedldnﬁmixmémwfetha pmbmuixmﬁm volees thesalqudation tor détedndnation ough

cont ai nmen or ce thr t ed I|n the .copbi nati on of
Ehe. tvo o) ikl Slobl i abiken ecfh e or At Bing bO FelsBRATE B! Fhe
dﬁpegdﬁnt g:ﬁm«ﬂa% irf & mﬂwlédgedomﬂﬂpmmpms@mbm aﬁarmhlmh nmgl gphee Wl&lnfevance of
t he depen obj ect, t n ent The 2 i.rect information
of “an- ob] EE duarst e b isrern bf Shsbicaten. Jap o Sh SRk AP BE pond ng
with a di fRpRsheferably omﬂgemmnﬁeﬁmamﬂemms AlDiRfeniisnd dag bb Bf Sy, i on
operation. To determnethe I ntersection of the direct information of two

)ltem; t h&orieRamplect i on operation is perforned dinension by dinension. |f
"o* represents the direct infornmation of the.object 0, then: 5 0% =[D, D2,

., DJ, wniteee DL 'ﬁnévl?beseleeﬁcm AR 3 Rte ikt cﬁ%&ﬁi&tvﬂmaf oS et sipte, %@ﬁdg@n is

bérformed di mensi on by di nension, hence we can wit
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

cOnﬁguous span of values, for example a contiguous span of dates.

List Allows selection of one or more values from a list ot set of pdssible values.

. For example a Hst of priorities, or item categorizations.

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 0! and 0%, hﬁve a relationship, either parent-child through
containment, or reference through directed links, then the combination of the two objects
direct information dstermines the visibility of the dependsnt 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. ‘



ol* n Ga*a = [D1,D2, ..., Da] n [D21, D22, ..., D2,1 and so, or* n
02*a[Dt1 nD21. D2n D,-..., Dn n Dn] 10 if any dinmension for 01* n 02* is
the enpty set then the dependent object is- not viewable through that

rel ati onship. Contextual Information r The contextual information of an
itemis obtained fromnot only the direct information of an irtem but also
other itenms with which it has a relationship. For exanple, if itemA has a
15 relationship of type Y with itemB, then the direct information of Ais
that it has a relationship of type Y With itemB. ItemB, in turn, may
have a relationship of type X with itemC. Full information about itemA
shoul d i n&lcotmanebmbinkg aperation iscthe inbgsectian opatation Ao ddtamireake a rel ati onshi p

wthite .beit. t hrou B. .In this ex e, the rel ationshj ith item
C 15 | nar PRl e Bt b ntio oLl e i B b o ersdioh Tt

cont ext uallimfsibmbydimehsion of item A i'ncludes both direct and indirect ‘

I nformation. Let us say item A represents the nane of a student. The

st udent yhave a rel ationship of "experience” with item 13, which
repr esen?gb éﬁ‘g“?m. %ﬁ@%ﬁﬂﬂ%ﬂf%w@eﬁ%ﬁlﬁp@ct one with item B.
Accordingly, the direct information of itemA is that it has a direct

rel ati®nshi p vdt i D4, B. AD,]} wiserd Ppis theai® dandneioaef coftext. | tem B (year 7) may
have a. rel ationship of type "equipnment” with itemC which is "l ockers";

that is, . nts..in . Year 7 t allqcafed | ockers to stare their books in.
tam b i bl bRl e Rion R bR KR v R MR ¢ Room 26~ The

rel ati onshi ps anongst the itens can be represented as follows: 5 (student

“ynane, exper er@e N O&%ur = ' (DVear., BL] 6dqpD®nt.., Ddckers) (Year 7, location,

Room 10) ‘where (A, Y, B) represents that A has a relationship of type Y
with B. 0

O N 0% = D', N D%, D, N D4%,-..., D'n N D]

10 If any dimension for O'* N O™ i3 the empty set then the dependent object is not viewable
‘through that relationship. | | |

Contextual information ' d

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. fterm B, in tumn, may have a relationship of type X with
itém C. Full information about item A should include ifformation 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 B, which represents "Year 7", The relationship is a direct one
with item B. Accordingly, the direct information of itetn A is that it has a dizsct
relationship with item B of the type "experience".
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W may only be interested in whether any given student has a | ocker or not.
Accordingly, we require a nmechanismto automatically filter the

i nformation to provide useful results (ie ignore the third relationship
above). 15 The filtering nmechani sm determ nes whether an itemis visible to
its parent item(or an itemof which the itemin question is an
attribute). It involves calculating the contextual information of the
parent item The contextual information of an item nay be cal cul ated
recursively as the conbination of the i&ens direct information with its
childs contextual information. (The word "child" here is used to describe
an item | feds@&Xybyr 7 nebiytheed 4 ehtibnshih sfahpe lequiphrient” yvith hemdhwhids icont ext ual

informati gn may be .consi der t he ents indirect information This
i nt er sect PIBWBF%’ tgétrlf‘* Fuderts meﬁﬁgi%%aa&m% fptors thefy g%l??'inﬂ)‘é-‘%nb%ove. Each
child is ya$klhBariH typd NoddBBS" With fd}§ DOVEER & "Bacin OB Sect i on operati ons

yields an enpty set. 25 Not all of the other itenms with which an item has

a relationship nust be used to determne. the g’aﬁemg direct or indirect
i nf or mtim%emmn&wag%mrﬁagmmm%es %% nmay also be used to
filter the relationships which may be used to determne the direct or

i ndiregt  (dnRidilel SipeRéncMydstgm 30 Exanples - calculation of contextual
information 9. Exanple | Consider a systemhaving two itens, A and Yl,
rel ated byYe&iEy, Gminmsmbdospship L2. In other words: Itens -A Y1l 5

Rel ati onsi0s 7-10k LZoonthoy V& specify that only the class of relationships
Li may be%sed'toﬁgg’teron%ne)_ the indirect information of an item 10

Indirect Information Relationship (IR - LI Note that the relationship is
directi Oniflhii [ | O pcgﬁéw? @)l S specification we
refer to as?f{hg' %;{egﬁ%&%% andé[%‘aﬁggshﬁé | H‘I‘tlht em al t hough the
10
‘We may only be interested in whether any given student has a locker or not. Accordingly,
we require a mechanism to automatiaall)f filter the information to provide useful results (ie
ignore the third relationship abave). '

15  The filtering wechanism 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 iten. 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 chilcia contextual informatiqn may be congidered the parents indirect
information, This intersection is performed dimension by dimension, as described above.

Each child is visible only if none of the diﬁ:ﬁnsion intersection operations yields an empty

set. ‘

25  Not all of the other items with which an item has a Maﬁonship 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 — calenlation of contextmal information



rel ati onship between A and Y1 need not be one of parent and child. 15 The
first step of the nethod of the preferred enbodinment is to determ ne the
direct information of the itemby identifying one or nore of the other
items with which the item has a direct relationship. If we are considering
the contextual information of itemA, 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. YlI).This is a structure
relating toitemYl. It contains inforration representing the type of

rel ati onship between the itens A and Yl (that is, L2) as well as

i nf or mat i @vammpresenting the identity of the single item(that is, Yl). 25
The next step. of the nmethod involves identif a cl.ass of g@ tlonsh|ps
Wi t hi n th@ow@caﬁwtfﬂ%hwwewﬂmﬁsmaa \Ahw@FFdTyPéry*g of slafiprelip & 1B OMehe t he
indirect igf@rmation of the item In this case we have specified that the
class of relationships LI may be used to determne the indirect

i nf or mat | BAMeFAaYlitem 30 The indirect information of an item may be

det er ng ne the contextual information of itens with which
Mg negq ﬁﬁo&@@? KA"I?%IA

the itemi1n que s arelationship falling within 10. the
previously specified cl ass (|e LI). In this exanple there are no itens

L et B0 5F Bt G 9B b BB i e

a system pffordnokib®uvsdn jtebd, ens - A, B, Y1 10 Rel ationships - (A L2, Yi) (B,
U A DRL1 The direct information of itemAis (L2: Yl) as Y1 is the item
-*)of information with which item A has a direct relationship. The direct

i nf or Bt | BiirRét ThicRftRn KeldtehshiNTRY 1 BM Y1 does

Note that the relationship is directional ie is directed from A to Y1. Throughout this
specification we refer to A as the parent iter, and Y1 es 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 L2).

20  So the direct information of item A may be expressed as (1.2: Y1). This is a structure

) relating to item Y1. It contains information representing the type of relationship between

| 'the iterns A and Y1 (that is, 1.2) as well as information represcnhng the identity of the

gingle item (that is, Y1).

25  The next step of the method involves identifying a class of felationships 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 relahonsmps L1 may be used to determine the
indirect informauon of an itern,

30 The indirect information of an item may be determined by datermining the contextual
information of items with which the item in question, A, has a relationship falling within



15 not have any direct information, as there are no objects with which it
has'a direct relationship. This informati on nay be summari sed as foll ows:
D(A = (L2: Yi) DI(B) = (L1: A) 20 DI(Yl) =0 ) To determ ne the indirect
information of itemA, a determ nation needs to be nade of the contextual
information of the itenms with which item A has a relationship of type LI
(being a relationship of the class used to determ ne contextual
information). A does not have a 25 relationship of type Li with any other
item Accordingly, the contextual infodfmtion of itemAis the sane as its
direct information, ie (L2:Yi). However, itemB has a rel ationship of type
LI w th i thejreiouklyapediiddotisy @i Lilhfio tivdxamplecthers iateamm i8missvhidhehagorbi nat i on of
the direct infqrmat]qgn itemB with the contextual 30 information of item
A ie (LI?B,LSH‘:’B&%WHE&%\“A%{‘?\WPE? Y1). The contextual information of itemA
is the indirect information of itemB. 11. 1In this exanple, when
considering both the direct and indirect information of itemB, there 1is
only one Preariingly. thasontextnalinformatiop of e A inwarply @ ¥d)ng the direct and
indiregt information of itemB in this exanple, we calculate the
intersection of the itens associated wth each relationship. Were the
itens areEmgapeli n a directed acycli-c graph, the result of 5 the

i ntersection.operation s the nost specific node in each branch associ ated
with the b?@ﬂ”%i%ﬁ%ﬁﬁk@ﬁgs‘di rect information of itemB (L1:A) does not
share a relationship with the contextual information of itemA (L2:Y1).

Accor di ng ap.sinply express the contextual 10 information of itemB
e 7 s

yas {(L1: A In this exanple, itemA mght be Year 7, item B m ght
be Johp aR@laﬁbﬁﬁ]pYL(mthtﬂE,Bﬂqm 10. L2 is the relationship "l ocation"
and LI is_"experience". In other words: 15 Rel ationships - (Year 7,
| ocati on, 10) (John, experience, Year 7)

The direct information of item Ais (I2: Y1) as Y1 is the item of information with which
item A has a direct relationship. The direct information of item Bis(L1: A). Item Y1 does

15  not have any direct information, as there are 1o objects With which it has a direct |
relationship. This information may be summarised az follows:

DI(A) = (L2: Y1)
DI(B) = (L1: A)
20 DIYD)=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 L1 (being
arelationship of the class used to determine contextual information). A does not have a

25 relationship of type L1 with any other item. Accordingly, the contextual information of
jtem A is the same as its direct information, ie (L2:Y1).

Howevet, item B has a relaﬁonship of type L1 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 (L.1:A) combined with (L2: Y1), The contextual information of
item A is the indirect information of item B.



TR -- exper| ence DI (Year.7) = (L2:Yl) = (location: Rooml O Dl (John) =

(J 1: A) (experience: Year 7) 20 DI(Yl)=() As we are only interested in
‘experi ence" to provide any indirect information, the contextual
information of Year 7 (itemA) is (location: Room 10) ie (L2:Yl). The
contextual information of John (itemB) is, as indicated above, ((L1l:A)
(L2:Y1)} or 25 ((experience: Year 7) (location: Room 10)}. If,
alternatively, we had selected L2 as the type of relationship to provi de
indirect information, the contextual i¥formation of item A could not be
used in the deternination of the contextual information of item B (as item
A and it efn Bisaxemple demh dopsidezing thiothrtb divect knd30digastinfrymation) of ikecBythiemgl y when

consi deri tem. fact hat _John %ﬂ%l ence of Year
7 is visi @%35 nué%gr?%gtﬁ%tf%% eﬂmﬂﬁ"' &@%B ts nd i Sible. 12.
Conmponent mfafmados efitem Bfin ﬂﬁmdmaﬁqbld wﬁtchleul&malmhmecaimmoé thedierm@bsociafedr mat i on

e 1 om PHBGARPRpRle: Whe the s P 200 e pEc Bty renty B ppl of ' "

Ci r cunst afesftefsbéion Vperaitls thahesse speRificioBintedcH br@ith akRcRtddoAtthps as
equi val ent to each 5 other) direct information can be expanded to include

i tems whi EHEUOBSHPt have a direct rel ationshi p wwth the itemin question,
but are linked by a specified type of relationship to itens which do have
a direct relationship with the itemin question. This specification of

rel at i onsKhpdininfermasion biiters BdL1:d\) docsnatihaee siicleionshimwish thecpataxtud

(specific t e nf or mat i on
)VI a one t@%ﬁgﬁgﬁﬁ% Ar&i?#i&n t%%%d@@%%ﬁrd}n@@}ﬁgpﬁ? (E)Hrc% f|g'%tr'i1 hr ough
anot had t efonmatipn Ofdtsne B a8 @A) @2: Y} ferent relationships to be used to

cal cul ate second information). Exanple - calculation of first and second
I nformation 15 Consider a systemas follows: Obiects:

In this example, item A might be Year 7, item B might be John and item Y1 might be
Room 10. L2 is the relationship "location” and L1 is "experience”. In other words:

15  Relationships — (Year 7, location, Room 10) (John, experience, Year 7) -
IIR — experience

DI(Year7) = (L2:Y1) = (location: Room10)
" DI(Yohn) = (L1:A) = (experience: Year 7)
S DIYD=()

As we are only intereated in "expetience” to provide any indirect information, the

‘contextual informetion of Year 7 (item A) is (focation: Room 10) ie (1.2:Y1). The
contextual information of John (item B) is, as indicated above, {(L1:A) (I2:Y1)} or

25  {(experience: Year 7) (location: Room 10)}; |

If, alternatively, we had selected 12 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 L1
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.



A B, Y1, Z1 20 Relationships: (B, L1, A (A L2, Y1) (Yl, L3, Z1) 25
Rel ati onship class or (ype for determning indirect information (R)) L1
Re 1; WnlLR-cjasses determning d L2 -> L3 30 13. 1In 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 itens and rel ationships. To calculate the direct information of an
item the first and second infornationl%f the item nust be cal cul ated and
t hen conbi ned. 10 Considering itemA, the first information relating to

i tem A i sCethporents of diveot nfornmtionwi th  which item A has a rel ationship of

any type. h ienship L2.w.t . . f RSt r Lon is
(U3 3y o B ber 2L lnRormudt s Bkimip B by 6t br o Blch

i denti fi ed tirienshwittewhioh die itesnvin qhestioh hbd odisdet elaibnghiie Hosevardnzgme Wi t h
items which have a,. relationship with item f the first,type. .1 n other
words, it SR CRE GRS, e Y9h Yo TR gPIaonsine 3 sbien BRecH, i ch have
a rel & i ogtbdi) cﬂ:définfdtﬁﬁtiéﬁcéﬂﬂcfbxﬁﬁrﬂﬁdtﬁ-inéf&ddl@e&asayhiﬁea@ﬁdttﬂmm type L2
with itemA, Zi has a relationship of type L3 with Y. So ZI has a

r el at i onstglagonghiprvith the dtem in question, duars finkeddy-n spesified ype of platignshipde 12 with

R L A e S A o L N S

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 taxonony (which specifies
different relationships to be used to calculate second information).

Example — calculation of first and second information
15  Consider a system as follows: | .

A,B,Y1,Z1

20  Relationships:
®,L1, A)
(4,12, Y1)
(¥1,13,Z1)

30



To calculate the direct information of A the first and second information
must be conbined. As the first and second infornmation do not contain
multiple itenms relating to a single relationship type, the conbination is
simply {(L2:Y1) (L3:zl)). 25 The indirect information of itemA is the
contextual information of itens which are related to itemA through a

rel ationship of type M As there are no such itens of information, the
contextual information of itemA is the same as its direct information, ie
{ (L2:Yl) (L3:z1)}. 30 Considering no#itemB, the first information
relating to itemB is the one or nore itens wth which itemB has a

rel ati onsin thisgslystemyelatymabipile if b frsf}ype dhedationshtp and relbomshiptlidci s secendl 4.

e any SEGRPRSCHR The PoRon e iR e AAHPORHEDS RERREE T hor of or o

its firstipRh@IARtiOon, ie (L1:A). To calculate the contextual information
of itemB, itemBs direct and indirect information 5 nust be conbi ned. The

direct information of itemB is (LI: Thelndlrect information of itemB
i's thegco A ard i LR &E}ﬁiﬂc ich relate to itemB through a
rel atlonsgi% ?‘I typle %%H&?n t ?émexarrp e 1teémA. The contextual information

-of itemA is calculated above as { (L.2:Y1l) (L.3:Z1)}. As the direct and

| tem acsodDsRelRly bl inheHiidn o it AR EhE fechie AraliBlon o difudh © "3, ©
i tem B i s muistipl cplcalacdiend tizhicombingd.t he rel ationships ie ((L1:A)  (L2:Y1)

(L3:Zi)}. Exanple - profile driven application 15 In this exanple we w |
jconsider a nodel of an educational application for resource discovery and

r epor #0ng Coligeing i@m &, the fitst infierivatlbn AIetiaf t fidn m@lfﬂc ohé 6t mdmrigms with
et g R ok ST FioASe 1S h WL & oo R et e 0
areas of Yiremamsh iC@b! o0). b determine the second information, items that need to be
identified are those which have a relationship of the second type with items which have 2
‘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, Z1 has a relationship of type L3 with Y1. SoZ1 has a
relationship with Y1 of type L3, and Y1 hag a relatmnshlp of type L2 with A. So Z1 forms
part of the lecond information, expressed as (I.3: Z1) (L3 being the relationsh,lp by which
71 is linked to Yl)
20 : |
To calculate the direct information of A, the firet and second information must be
combined. As the first and second information do not contain multiple itemns relating to a
gingle relatinﬁship type, the combination is simply {(L2:Y1) (L3:Z1)}. |

25  The indirect information ‘of item A is the contextual information of items which are related
to item A through a relationship of type L1. As there are no such items of information, the
contextual information of item A is the sarne as its direct information, ie { (L2:Y1)
L3ZD}. |

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 (L.1:A). There are no itetos which are



- This area contains al
user, and a specific
In this exanple the profile is built from
the particular query they are running (UserQery) as well
of device they are using to run the query (Conputin&) evice).
this case is represented as a Year 7 & 8 Teacher or Student who is a
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Example — profile driven app]iénﬂon

In this example we will consider ﬁ model of an educational application for resource
discovery and reporting. Figure 2 is an illustration of the model inclnding representations

of items and mlat'ionsh.ipsl.

It has been split into a number of different sections, These represent different functional

 areas of the application .

User

This area containe all the profile information relating fo 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 péu-ticular query they are running (UserQuery) as well as
what sort of device they are using to run the query (ComputingDevice).'Tha user in this
case is represented as a Year 7 &‘ 8 Teacher or Student who is a beginner user of the
gystem. The query they run is specified as finding Science resources for Year7.

| ‘ComputingDevice 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



. 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 inmage, a docunent
etc. The results for the itens of interest are as follows: 16. Itens -
First information ResaurceAl {(Reaourcethom SearchToolLk) (UndelLaveb
Primary) (Subject: Maths)) ResoorcaA21g{tesourcelryan SesrchlboLA) (Ordei
evet Secondary) (Subject Physics)) ResourceBl {(R souraePrum SearchTsol B)
(Year Levakap¥oitwhich ®uldj iedibite £t baddwjdth BamedtedéRzce{«ifiendmpleaditbased

Saur cbTool B % Year Level : Years) (Subject English)) SearehTool A {(Appl edTe:
[ Seer chU ﬂ‘s archU B] ) (Subject [Maths, Science])) SearehTooI E
{(App)iedtb; [ScrmehU A, Sear okU(r)p (Subj ect Engl i sh)) j SeurhU A

( ( Apphad Teatls féDGF ] dvEL Bivifi sy 6dds, Bxeriswe uhUl B ((Appl i edl b:

UaaQuet y) (Expedeucet RegWher epvvtl (mtpl ayMode: Text) (Appfled' b:

Usei Qar a Moda HM eero e

((Ylear Lez °W%§P t&‘&fﬂg@ &’“@é’é‘?‘“}“ %E‘éjﬂ@é‘%‘f@h@ﬁ%%ﬁtﬁ&%eva

[ Year/s Yepdesoto &Mb&ﬁ@ﬁﬂ *aoﬁ%pwhﬂaﬁéﬁs@ﬁ)o dé fiofoRAGic. Bagippigvid 15 Canpo
i dgDcvi ce ((Di splayMode: Text)) ltens - direct _information: Reat avct Al

( ( Resour v{mdeleeal inkssgistchetwrsn é%Y@HhWBWQ@&Mf ldwonamiss) TheseFoReswr ceA2

(Rg th a? ?lrjtr:né %B%Tée##eg%ﬁa d&@ggr gﬁ?ﬁgﬁ @?@ET%V %é%"&f&sﬁﬁ%ltﬁﬂ agl i ab)

~3(Onde aveleviba stiiept ishmsiusgaeB? (( Resour ceProm  SearchToal B) (Year Levet Yead)
“(Subj ect. Bugl i sh) (OndaLevcl: (I ndde3)1 SearchTm A {(AppRedTh! [ Searchul A
Sar ehUl B] j ect Oviedo. Science))) seerchTbol B {(AppliedTo: (SeirchUTA.
SeuuhUSD ject Ptah))

10  This area contains the report items which can be used to display results obtained from the
users guery. These mﬁorts are classified in this example by the type of output they give
| (isplayMode) and i this exaumple one provides results in FITML format, the other in
plain text.

Search

15  This arca contains three main types of objects.

‘e Search User Interfaces (SearchUI¥) are items that that describe a user interface for
the user to perform a search through. This example has two SearchUls with one
mprcsentmg a basic interface, and the other 2 more advanced, or cxpﬂrt interface

. Search Tools (Sea:chTool*) mprescnt c-onﬁ gurations for different sources of
20 resources, These tools could range from a configuration that connects to the local
system, to an interface fo a relational database, to a cdnfiguration for connecting to
a web service that allows mmﬂngL ' '

) 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:



25 sarchU A ((Appl edTh: UserQuery) palnms Expert)) SconmhU B

{(Appl i edTO Ueet Quety) (Experi eaoe: Begnutz)} Reportl {(Ddapl ayMde: Text)
(Appliedi b: Uaei Quay)) Report2 ((Di aplayMde: i Tnli) (Applledl b: Uw Qaay))
UsesQuery {(YearlLaval; Yeats) (Subject Sdnta) (Appledl bt User) (Gadetevel:
Ponal ) J 30 user ((YearLavet (YuU7. Years]) (Afi(adlb; ConpudngDevl ce)
(Bxpeci euce; Beglnnur) (OraderavSL Mral, Ibrn2])) Canputasfovice

1(Di spl ayMda: TbW Cal cul ation direct information The di agram i ndi cates
that the rel ationship "YearLevel" corré&ponds with rel ationship

"GradeLevel ". In other words, the relationship "YearLevel" is a first type
of rel atlhmmmmtlmmhatl onshl p "GradelLevel" is a second type of
relationship. 5 Considering the itemof information "ResourceB 1", it has

the followng airect rela f Brisnl pa: (Resour cenl, Resour ceFrom

Sear chTookR)..13 (RegQ Fmﬂg M Il,,,l Yo LmandRESOUr 0EBL, Subj ect,
English) 10 Accordl ngI y the Irst 1 H?.OI’TTB.)'[I (j)n of’gResourceBl IS
(gResgurcSmﬁl Se?gehﬁ%hm%&ﬂﬂ%@@%@)%ﬂ ec'lt:. Engl)l slhz)],c ;I'lhe
item Year Mﬁln Sl8l.a E:?[,Z eve orm ol | ows
t hat Form 15 |s{|n a rel atlons I'p o he second type with an item of

i nf or mat i BegEBZear 7){mwaqm|swmmemmmmnpwr the first type with
ResourceBs,,ﬂ]ﬂ:h o COT QJaR b rscbrdiin, SELORH (s ded.Q ResourceBl is
(GradelLevel: For rrfL;u The [dl reé’t g(rr?%%%n of esour oeB 1 is the

conbi nat | ¥ERIB { he {fAppriedTo: [M%mDmﬂ*ermtl on, ie {(ResourceProm

Sear chToog Bk Year L{g_ypgjm OIERE drplambble@Gf - English) (G adelevel: Form)j}.
y18. .

10 . SearchUTB {{AppHedTo: UserQuery) (Brperionce: Reginnes)}
Repext] (mlsplayModn; Text} (AppliedTo: UserQuary)}
Roport2 {(DisplayMode; HTML) (AppHedTo: UsarQuery)}
UnerCheery {(VenrLavel: YearT) (AppHadTe: User) (Subject; Scinnce))
User {(YenrLovel: [Year7, Yeart]) (AppliedTo: Computinglevice) (Bxpexience: Beginnen)}

15  CompuiegDovis  {(DisplayMode: Text)}

Ttems — direct information:

BesturceAl {mwmﬁm-m SearchToolA) (Oradel.evel: Primary) (Subject: Maths)}

) ‘ 20  RescurceA2 {{ResonrceFiom; SesrchToolA) (GradeLavel: Secondary) (Subject: Physles)}

ResourceR | [(ResourceProm: SearchTooll¥) (Yearlsvel: YearT) (Subject: Buglish) (GradeLevel: Forml)}
ResourceR2 {(ResourcePrar: SearchToolB) {YsarLovel; VearX) (Snbject: Engligh) (CGimdel evel: Grade5)}
SaarchToolA {(ApplledTu [SearchUTA, SearchUTBI) (Subjsot: [Mnm Sclence]})
SearchToolB {(AppliedTo: [SearchULA, SearchUIBT) (Subject: Buglish))

25 SearhlUlA {(AppliedTo: UserQuery) (&xperizncs Expert))
ScatehUTB {(AppliedTo: UserQuery) (Bxperisace: Beginner)}
Reportl {(]JllxpllyMndn:lTlﬂ) (AppliedTo! Umﬁwy)l
Report2 {(DisplayMode: HTML) {AppliedTo: User(uary) }
UserQuety [(YoarLeval: YearT) (Subject: Sciencs) (AppHedTo: User) (GradeLevel: Formt))

30 yger [(YearLavel: [Year7, Yeas8]) (ApplisdTo: ComputingDevice) (Bxperience: Begimor)

{GraceLavel: [Form1, Form2])}
ComputingDovics  {{(DisplayMode: Text)}



Itens - Contextual Information : ReeontcAl ((YnrLevel: Yeat7) (AppliedTa

(SenbU| & San$t ULB]) (OradeLeveb None) (IeplayMds Text) (Expaicuca:

Begi nner) (ReeourceFrom Seerchl bol A) (Subject Nare)) 5 RaoucceA2

{(YearLevet Year7) (AppaedTo. [SearchUL4, SearchU B)) (OndeLevelL Porm)

(DlapkyMbda Text) (Bxpadence: Beginner) (R aourceProuu SarchTool A)

(Subj ect Physics)} ReeourceBl {(YearLevel: Year7) (AppaedTa [ SearchUy,

SarchUgl}) (OradeLevel: Lbrm) (D sphyMbde: Teat) (Rtper[enca Begi nner)

( Raour adkonr: Sarehnol B) (Subj ect None)}ly- Reent caf 2 (( Year Lavek None)

(Appl i aCot [SttthUIA Seerrth B]) (Oradatavd: None) (Dbphyhdoda: Text) to
aiRalatic pfoppatimanm  Seanhl boM) (Subj ect Nan)} -_} SarchTbol A

{ (Year Level : Year?) (Applled?b [ Search(nA. SearchU B}) (ceder eVeL Porm)

((vona ovals Vet PAKRERIRA S EAORRIY A EF koM W BROIBE ) (o

| ayMbde: T@ratiyLleveRxXnanea o@rdsBehg irelativnghip SiegrRetel Noa s} tyhs oSelatiohship,

((Yeat Level, Year/) . ( dJm, . Uaer r ndcLevel : Form) Q hpltyMade:
Text) (BxB?%E“%?%‘H\I%ﬁﬂ(@ﬂjaéﬁ°%wﬁg%u@8@?chulB {(Yar| evet Year/)
(Appliedly UseQuery) (Ondeievet |brm) (DhplayMade: Text) (Baparim:

Begt oA ) Cofiting ke fim ofiafkhuRaPReSdurdel (ot nsete tuifng ihen] | cdra Uni Query)
(OndelLevel : rrﬂ@? (DlaphyMada Text) (Bxpcdwoc: Beg nnnr) 20 (Subject
Sci ence)) %Pt‘ ((YearLeveb Yatl) (AppledTo; UretQery) (Ondeievel:
Porm ) (Al ephyMbde Nne) (Bxpedean: Begln\V (Subject Sdente)] UterQay
((Yew (, e(rdsonfesB ), Rednptituin, SeklsRTdolBY hndaLevet | oan!) (Al epl ayMbda Text)
)(Bxpedene Be (S beect Sci ence)) 25 user ((Yens evet [Yen!, Yargn
(hphyl\/bda&ﬁ”éﬁwﬁx?ﬂ’éﬂﬁ udngDevI ce) Expedenca Beginner) Md&Lovet
Ubrm . PrysbdurcdBaaBiestDengiar) { (Dhpl ayMbda Text)) Considering again
ResourceB 1, vve have determ ned above that its direct information is 30
((Resé@urceFrom SearchTool |) (Year! evel: Year7) (Subject: English)

(Gr ade'—e)&@éardmgly, the first information of ResourceB1 is {(ResourceFrom: SearchToolB)
(YearLevel: 'Year7) (Subject: English)}.

The item Year 7 is in tﬁe relationship (Year7, Gradelavel, Form 1). It follows that Form 1
15  isin arelationship of the second type with an item of information (Year7) which is in a
relationship of the first type with ResourceB1. Accordingly, the second information of
~ ResourceB] is (GradeLevel: Forml).

The direct information of ResourceB1 is the combination of the first and second
20  information, ie {(ResourceFrom: SearchToolB) (YearLevel: Year7) (Subject English)
(GradeLevel Form1)}.



Form )}. Its indirect information is the conbination of the contextual

I nformation of those itens 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 itens are the
rel ati onshi ps "AppliedTo", "ResourceFront and "Inplies". 35 As indicated
above, Resource] 31 has a relationship "ResourceFrom' with SearchTool B. So
t he contextual information of SearchToolB is the indirect information of
ResourceBl . 19. The contextual infornd&ion of SearchTool B can be
calculated to be: {(Yearlevel: Year?) (AppliedTo: SearchU A) (AppliedTo:
SearchtjIﬁﬁmqfoMEﬂwﬂéﬁmmmhﬂmﬂ) (Di spl.ayMbde: Text) (Experience; Beginner)

(Subj ect: NQ_Qe“ b The contextual information of ResourceB 1 is a
conbination of Its direct and Tndirect 1nformation. To conmbine the direct:
and i ndi 1 gkeadiNf OF MRLLAG veuldRia %Lﬁu&.%ﬁmn@rﬁ&&&%ﬂh P RACH set of

itens associ ated Wighldi 82 Edmmbk: @&@x&ﬁl t|on |p along with its
rel atng items, may be I|thBed 10 Year Level ea A Year? = Year 7 (when
conbi d)R'RﬂW ede‘“’Bﬁﬁﬂeﬁ)%WS@aW(mmwﬂﬂmwl B (when
conmbi ned) G adel s\AsdecfBrgtpr) (Repoorpefypm: SsarRigrlriSibiet fibrenl conbi ned) Di- spl ayMode:

Text 15 BXR&k encqm“ng EE ﬁ Mﬁﬂ%mm& i3 gct: English,
Appl 1 edTo:

None = None (vvhen QP"%@Q’H@U prma tesourceB 1
is ((YearLevel: Year ear c A, "SearchU B]) (G adel.evel:

Form ) ( W@p‘?ﬂ‘ﬁﬂywbdéﬁmﬂieaww) (ApplifdFy SarhlB feetUBR Sgpchmeb M) Ditlgdrdr e Fr om
Sear cHTool B) (Subj dRseranchBagiank} (ReschirBrom: Belo4ls (Sofc: i@l users query are the

“yresult itgpmnfpat q&eea:r;.w;l Fea A RE: [se-mﬁﬂ.aécmiﬂﬁﬂn (&Mim&ﬁp@nﬂu Text)

(Bxperlence: Beginner) (Sulject: Scienos)}
SearchToolB . {(YemrLevel: Year7) (ApplieTo: [SearchUIA, SearchUIB]Y (GradeLevel: Forml) (DispleyMods: Text)
{Brperience: Reginner) (Subject: None)}
15 ScarbUrA {{YearLevel: Year?) (ApplisdTo: UserQuery) (GradeLavel: Formi) (DisplayMode: Text) (Bxperionca: None)
(Subject: Selence)} ‘
- SearchUIB {(VearLevel: Year7) (AppliedTo: User(uery) (Gradel.ml. Rmnl) (DisplayMode: Text) (Rrpericuce: Regime)
| {Subject: Sclence)} ‘
Repextl {(YearLavet: Yem7} (ApplicdTo: UserQuery) (GradeLevel: Form) (DispiayMode: Teat) (Baperince: Beginnm)
20 (Subject: Sciouce)}
Report2 © [(YeeLevek Year7) (AppliedTo: UserQuery) (GradeLevel: Form1) (DispiayMiods: None) (Rxperience:
Beginner) (Subject: Science)} '
UserQuery (Yt evek: Year?) (AppHedTo: Dsex) (Gradelavel: Form1) (DisplayMode: Tent) (Expertence: Beginner)
(Subjeat: Sclance)}
} 25  Usr . {(Yearlavel (Yo7, Year8]) (DisplayMode: Text) (AppliedTo: ComputingDevics) (Experience: Begiuner)

- (GmddoLovel; (Forml, Porma21)}
ComputingDevics  {{DisplayMods: Text))

Considering again ResourceB1, we have determined above that its direct information ie

30  {(ResourceFrom: SearchToolB) (YearLevel: Year7) (Subject: English) (GradeLevel:
Forml)}. lis indirect information is the combination of the contextual information of those
itemns with which it has a relationiship 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”.

As indicated above, ResourceB1 has a relationship "ResourceFrom" with SearchToolB. So
the contextual information of SearchToolB is the indirect information of ResourceB1.



the UserQuery item As indicated earlier, an itemis visible only if none
of its dinension 25 intersection operations yields an enpty set. The

rel ati onship "Subject"” does not have an associated item Accordingly, this
itemis not "viewable" from ResourceBl, and accordingly is not the result
of the query. Figure 3 illustrates the sane system queried by a different
user. The itenms of information 30 within the "user" area differ fromthose
illustrated in Figure 2. The relationships in the systemare: 20. (User,
Experi ence, Expert) (User, YearlLevel, Y8ar5) (User, YearLevel, Year6)
(Conputi ngDevi ce, DisplayMde, 11TM.) 5 (UserQery, Subject, Maths)

(User Query, YearlLevel, Years) (User, AppliedTo, ConputingDevice)

Us | Us S hul A, To, Us 10

 Soar chb) fte %ﬁwﬁw@m@%é St TootBan b reEHReS BB | cdTa, aon shU )

‘ (SearChTO‘PP‘éeré\QP ﬁfm @%@r 6 RBhUTA 08 R EP  Birc B (BB evatear chU A)
0 ed e

(SearchTo archUuB) 1 esourceAI ResourcePronl
Sear chTooFmyal) Bbmmﬂxﬂmmrwm&ﬁﬁuﬁﬁd‘m@)} (Resour ceAl ,

Resour geFrom SearchTool B) (ResourceA2, ResourceProm SearchTool B)
(Reportl Appl i edTo, User Query) 20 (Report2 Appl i edTo, User Query)
‘The contextual mformatmn of ResourceB1 is a combination of its dlrect and indiract

information. To combine the direct and indirect information, we calculats the intersection
of each set of items associated with each relationship. Each relationship, along with its
- related items, may be listed:
10 | |
YearLevel: Year?, Year7 = Year 7 (when combined)
AppliedTo: Search UTA, SearchUIB = SearchtJIA, SearchUIB (whnu combmed)
GradeLevel: Forml, Forml = Form 1 (when combined)
DisplayMode: Text
15 Eﬁpﬁﬁence:.Bdg;inﬁer
ResourceFProm: SearchToolB
Subject: Bnglish, None = None (when combined)

So the contextual information of ResourceB1 is {(YearLevel: Year7) |
20  (AppliedTo:[SearchUIA, SearchUIB]) (Gradel evel: Formi) (DisplayMode: Text)
(Experience: Beginner) (ResourceFrom: SearchToolB) (Subject: None)}.

The results of the users query are the result iteins that are "in context", that is, are visible to
the UserQuery itemn. As indicated earlier, an item is visible only if none of its dimension

25  intersection operations yields an empty set. The relationéhip "Subject" does not have an
associated item. Accordingly, this item is not "viewable" from ResourceB1, and
accordingly is not the result of the query.

Figure 3 illustrates the same system queried by & différent user. The itemns of information
30  within the "user" area differ from those illustrated in Figure 2. The relationships in the
gystem are:



R

(SearchTool A, Subject, Maths) (SearrchTool A, Subject, Science)
(ResourceAl, Subject, Maths) (ResourceAl, (izadelavel, Primry) 25
(ResourceA2, Subject, Physics) (ResourceA2, G adelLevel, Secondary)
(SearchTool B, Subject, English) (ResourceBl, Subject, English)
(ResourceAl, YearlLevel, Year7) 30 (ResourceB2, Subject, English)
(ResourceA2, YearlLevel, Year5) (SearchU A Experience, Expert) 21.

(Seat chUl B, Experience, Beginner) (Reportl, D splayMde, Text) (Report?2,
Di spl ayMbde, HTM.) (Maths, Inplies, S¥bject) 5 (English, Inplies, Subject)
(Science, Inmplies, Subject) (Physics, Inplies, Science) (Biology,

| nplies, (BetrgBefence; Exgedfpars, |nplies, YearLevel) 10 (Year6, Inplies,
Year | evel (Yeah, |lnplies, YearLevel) (Year8, Inplies, YearLevel)
(Primary, sFFpWF@é‘F"’é%Sevel ) (Secondary, Inplies, G adelLevel) 15

(Ch- adesS, (UsaR e evdl Y i) Y)
{ComputingDevice, DisplayMode, HIML)
5  (UserQuery, Subject, Maths)
(UserQuery, YearLevel, Year5)
(User, AppliedTo, ComputingDevice)
(UserQuery, AppliedTo, User)
(SearchUTA, AppliedTo, UserQuery)

10  (SearchUIB, AppliedTo, UserQua;y) :

" (SearchToolA, AppliedTo, SearchUIA)
(SearchToolA, AppliedTo, SearchUIB)
(SearchToolB, AppliedTo, SearchUIA)
(SearchToolB, AppliedTo, SearchUIB)

15  (ResourceAl, ResouceFrom, ScarchToolA)
(ResourceA2, ResourceFrom, SearchToolA)
(ResourceB1, ResourceFrom, SearchToolB)
(ResourceB2, ResourceFrom, SearchToolB)
(Reportl, AppliedTo, UserQuery)

20  (Report2, AppliedT'o, UserQuery)
(SearchToolA, Subject, Maths)
(SearchToolA, Subject, Science)

| (RcéourceAl, Subject, Maths) _
(ResourceAl, GradeLavel, Primary)

25 (ResourceA2, Subject, Physics)
(ResourceA2, GradeLevel, Secondary)
(SearchToolB, Subject, English)
(ResourceB1, Subject, English)
(ResourceB1, YearLevel, Year7)

30 (ResourceB2, Subject, English)
(ResourceB2, YearLevel, Year3)
(SearchUIA, Experience, Expett)



(G ade6, Inplies, Primary) (Form, Inplies, Secondary) (Forn2, Inplies,
Secondary) (Years, C. radelLevel, G ades) 20 (Year6, G adel evel, O ade6)
(Year?, G adelLevel, Form) (Year8, G adeLevel, FornR) 25 Results of

cal cul ations determning the first information, second information and
direct information are as follows: 22, |Itens First information ReeowceAl
{(asourcthom SeadrTbolA) (OradelLavel: Primary) (Subject Msts)) Reeota
VA2 ((ReaourxFram SearcbTnol A) (QndaLavet Sewndny) (Subject Phyalca)) 5
ResonrceBi {(RraourccPronx SaarchToQO B?l'(Yar Level : Yrar7) (Subject BROW
Raaarvab2 { R ourcePmm SearchTOO B) (YearLeval Yeer5) (Subject Eadlab)}
SOMChTOO) Eeqechipl, Experiencsdegine) SearchUi B]) (Subj ect adadh, Sdacep}.

Sar chThoi . iR [ ohU A. SearchU Bi) (Subject Ragl (eh))
Searchu'ﬁeé‘%lﬁg%éé’g@%&qﬁsg&@my) (SXPM nce Rxperr)) 10 SarchU Ww _

( (Appaed| @Reptisk iDixpleModec HENHI)O: Begi nner)) Reponl f (D sp)ayMde: Tex)
(APPRed' | R; Us@g%)%.l? ort2 ((Dhyl ayMbde: HTM.) (APPaedi b: UaeQuay))
UsaQcay ({i'%q’ ’ é?gf (APPl edPo: UM (Subject Mach)) User f (YarLavt
Year S)5(Y@Fﬁm(ﬁh%ﬁéarﬁibjdoﬁpp| i edro: Conpudngevl ce) Moerinmaa Expert)} 15
Corrpudug[)gv, ce S(, '_sph?ywbda HTMW) Itens - direct information: RaouraeAl
{(Raou , afSciepes, cPUdigRH) A) (Ur adelevel : Aimary) (Subject Maths)! 2Q
Reeom eangpliiaaHbiea! {Gscepar chnol A) (aradelevet Secondary) (Subject

Phyal cs)) ReeooroeBl ((ReaounmeProm 9a4di Thol B) (YarLevet Yell) (Subject
B46) (O atHplegy) Impligd, Pcipnce) ‘

(Year5, Implies, YearLevel)

- .. 10 (Year6, Implies, YearLevel)
(Year7, Implies, YearLevel)
(Year8, Implies, YearLevel)

' (Primary, Implies, GradeLevel)
(Secondary, Implies, GradeLevel)
15 (Grades, Implies, Primary)
(Grade6, Implies, Primary)
{Forml, Implies, Secondary)
(Form2, Implies, Sécnndary)
. (Year5, GradeLevel, Grade5)
20 (Year6, GradeLevel, Grade6)
(Year7, GradeLevel, Forml1)
(Years8, firadnl;@vél, Form?)

25  Results of calculatiohs determining the first information, second information and direct
information are ag follows: '



Raw ceB2 ((RMOun: eProm SearcbTool B) (YarLoveb Year3) (Subject EngUeh)
(OndeLevel OndeS)} Scar ibol A ((Appl[edTh: (SarchUL4. SarchUTB]) (Subject
[ Mat hs. Sdace]) Sardt}bOM {( AppRedTo; [Senchul A, SeerchUi B]) (subject BuY
h)) 25 SarchUTA {(Appl[edl' o: UserQery) (Expal enoe: Expect)} .Sar ahUnl
((APPl i edl b: UaeQuay) (Expa(enca Beginner) } Repatl ((D splayMde: Text)
(Applift ¢ UserQa y)) Repnil2 f(Dl sp[ayMdde: HTtrfL) (Appbedro: UaaQuery)}
UaecQuesy ((YcarlLavck YarS) (Subject Maths) (AppUcdTO User) (Ordel nvel
Grades)} 30 User ((YarLevelL [Years, Yed26]) (Appliedl b: ConpudngDevl a)
(Experience: Expert) (le): [(badcS. O adeE])} ConpudtgDevice

( ( DoPay MolabS VBt ididrmatichens - contextual information: RaWASAl ((YeerLeveb
Years) (AppledTbc SearchLA Swehy(r))) (GndeLeveb G ades) (D sphaMbde:
‘HrM.) (EXperteacat BExpsrt) ({Hourct onT searchioolL) (Subject MAW 3

"RueurceA2,((YcerlLcv dih | %ﬁ\@; Ghi,A  SearchUat])
(GradcLeve ne) ({%lua k%ﬁ“g jﬂﬁ%ﬁﬁ ) sSnoe: Expert) (Reaunteaum
Sunmh7bal Ajeoir@Sigh| ect(mHom@)@ smmr(thvﬂ{SénMM(hwelwﬂana) (Appl | edTm

[ Sear chU %E sser ch yModa n7M.) (H pm enct
Expert urcei tg%"l%?gﬁh%% I(’gﬁgmréﬁ ﬁilcgfﬁl ) Rsourcef2 {(YMA4vel:
Year s) A&paentro ({8eerdhibdiaT-D0RY 0t Bh) civareelsy st Grde3) (Dhpl ayMada

VI NE) % ‘ @ﬁ% ur}& TboI B) (Subject None)}

Sear eh7bo¥ f éi‘ger Le\%‘g% i ipp I ﬁgﬁ"b@ﬁ% Ul\/l Se mhUT ]) (G adelLevak
G ades) ( fewpioyuihbde: {m)[swmp@mmnmﬁxqm}t) (Suhl ect Maths)| Seat hl bol B
((YeerLev ars) {{ %BQI g! :(éggar A, SarchUM) (G adcLaveL G ades)
(thI a pal eac or E‘ 23 ubj ect Nme)1l 15 SeachUTA
((Yenit{evwmms) ({memm@mﬁﬂeﬂmaevel G ade3) ()iephyMde: HTM)

Expedenc ert h 1B Year LcnL Years | | edl a
bre?@ery%@@qdeLéJg&%%&)d%%%ﬁ% o KI( ﬁ/L) (Exprai i& %\Ioﬁlgl)op

Report2 {(DisplayMode: HTML) (AppliedTo: UsarQuery)}
UserQuery {(¥earLavel: Yeers) (AppliedTo: Usec) (Subject: Maths)]

Usr {(YearLovel: Year5) (YearLevel: Year6) (AppliadTo: ComputingDevice) cm:penm Expert)}
15  ComputngDevice ((DispleyMode: HTML)) |

Items — dlirect information:

. i Yooy =S RS-k s s s s S e
P ————t— ———

RescurceAl {(ResourceProm; SonchToolA) cu,.m Primary) (Subject: Maths)}
20 ResourceA? lmwoumnum:‘émch'l‘onl;&) {GradeLavel: Secondary) (Suﬁjm Fhysics)}
ResoarceB1 {{ResoutceFrons; SearchToolB) (YearLevel: YoarT) (Subject: Buglivh) (GradeLeved: FoomD)}
ResourceB2 {(ResoncoaFrons: SearchToolB) (YearLove: Years) (Subject: Eaglich) (GradeLavel: Grades)}
" BearchToolA {{AppliedTo; [SearchUIA, SearchUITR]) (Subect: (Meths, Scieace])} |
SearchTonlB {{AppHedTo: [SearchUIA, Searchi/IB]) (Subject: Ruglish)}
25 SearchUIA {(AppliedTo: UserCruery) (Bxperisnce: Bxpert)}
SearchUIe {(AppliedTo: UserQuery) (Bxperience: Beginner)}
Regort] {(DlsplayMode: Text) (AppliedTo: UsarQuery))
Repart2 [(DisplayMode: HTML) (ApplisdTo: UsariJuery)} _
UserCmery {(YoarLovek: Years) (Subject: Maths) (AppHedTi Usm) (GradeLavel: Qrade5)}
30 e | {(YearLevel: [YearS, Year6]) (AppliedTo: d:mpudngnwm) (Bxpecience: Bxpert) (GradreLavel:
[Grads5, Grades])}

ComputingDovice  [(DisplayMode: HTML}}



(Subj ect Maen)) Repo<tl ((Y=Levet YearS) (AppledT" ULraQnery) (G aé&levd:
Gradas) (DhpkyMode: None) Wpedwce Bxpmt 20 (Subjec Mate)} Rnpnt 2
{(YearLevet Years) (Apph-rrw-UaerQery) (GnhdeLevel: Ghdt5) (D apl ayMde:
HTM.) (' Experience: Expert (Subject Made)} UseQuey ((Yarl ewt Yarn)
(AppaedTo User) ((3radeLeveh G ades) (DhphyMbde: H M) (Expedeaca Export
(Subj ect Made)} 25 User [(YearLevel: (Yar3, Yewd)) (D sphyModm HTM.)
(App!l | edTo: ConpudagQevi ce) ( xpuiucer Expert (G adelLevet [G ades,
Graded])) ConpudngDevi ce ((1apl ayMd& BW) Combi ning operations 30 In the
previ ous exanples an intersection operation has been used to conbi ne the

di rect anbems nchintestual infidroratian:i on about an item However the nature of the-
conbi ning operation is dependent on the nature of the interpretation of

I tens conprEsERg=tiredhiaesct=antha=narereei===rrnformat i on. For exanple, if.
itens represent parts of a book, with different parts of the book

cont ai ned® i n dERFeS MEY (ArpindTe T AcirehUERDI (SReeLeve:Predsd it edefIMFopr i at e t han
an 35 i nt ersect i offagjser BpigResour@on: SeEilaty) Gdiect ¥aliphok cont ai ni ng a nunber of
nest €ch Seluh@BS Plyoubrtet ke Surbiahuhmh dopeLav Vb BuhGar n 01. 1,
which is in tum c%gwﬁﬁg%ﬁnmgfi mgfg(féég&;)}on rra)?'glgnt’ aln  keywords,
for exanple Naths, Stats and Pro au?vrity.' The itens in the systemwould

t her ef or eReguesBlp]  {(Pejrleyal: Nfag) (AppiddTo: [fdartbHid, Sea@UERY) [Ompslavel Nene) (PleplafolsldEMB i ty. I n the
book, the itens hEmerisichBpdtRaopwirnmgseraiat SdpsReps: P1. 1.1 is contained
within Plyd 4. (Pl 1 Lo i Wt hin, P P1. 'gng%pﬁ%’ d with P1L +
(P1. 134 Cont al ﬁedW@&S@&ﬂﬁﬁ?&%& @%&Ee ]F]alﬁﬂbﬁb ths" + (P1,
"')Keyvvord, Mat hs) i >ont al ns e eyvv& Fats" + (P1.1, Keyword, Stats)
P1. 1.1 cowhtdivls t @y WersmAiRiedh tibiluial YU EDRGndd s, Gt Yoiylavidbde: FIMBIbabi | i ty) .

(Bxperlence: Bxpert) (Subjact; Maths)}
SearchToolB {(YearLeval: YearS) (AppliedTo: [SearchUIA, SearchUTR]) (Gradelavak GradeS) (DisplayMods: HTML)
(Bxparisncs: Bxpirt) (Subject None) _
15  SeahUrza {(YearLavel: YearS) (AppliedTo: User(nery) (GradeLevel: Gradns) (DispiayMode: HTML) (Rrperience: Expert)
f © (Subject: Mafhg)} .
" SearchUIB {(YewrLovel: YearS) (AppliedTo: UserQuery) (GradeLevel: Graded) (DisplayMods: m (Bxpesienca: None)
(Subject: Marhs)} ‘
Repart! {(YesrLovel: Years) (AppliedTo: UserQuery) (GradeLavel: Grades) (DisplayMode: Nooe) (Experience: Bxpet)
20 (Subject: Matha)} _
Repart? {(YearLevel: YearS) (ApplicdTo: UserQuary) (GradeLavel: GiradeS) (DisplayMode: HTML) (Rrperience: Bxpert)
© (Subject: Maths)} S : .
UserQuexy {(YearLovel: Years) (AppliedTo: User) (Gradelevel: Grads5) (DisplayMode: HTML) (Expecience: Bxpert)
(Subject: Mathg)}

25 Uer l {(YearLevel: [Years, Yeart)) (I)ixpthuda: HTML} (AppliedTo: Cﬂmpnli@uvim) (Expecience: Bxpeat)
{GradeLevel: [GradeS, Graded])} .

ComputingDevice {(DisplayMade: HTML)}

Combining operations _

30 Inthe 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 diect and indirect
information. Por 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.



The rel ati onship which connects the itens we are interested in, and which
can provide 15 further information about the sections of the book, is the
Contai nedWthin relationship. This relationship is therefore the

rel ati onship which may be used to determine the indirect information of
the itens. W would like to determ ne 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 exanple,
the appropriate operation conbining thé4direct and indirect information is
t he union operation, as we wish to know all of the keywords associated with
a specifieonsithpabmkébhmiﬂﬁtg/mnﬂ:urefmmﬂmsd:ﬁops+§1,d715baxldlfér1ei dld.x#3e nost

R e e e o e

rel evant kdyeiseds| for @ganipdd Mas, StatPafidPRiobanilityey wor d: Mat hs) 25. DI(Pl.1) =
(Keyword: Stats) (note that the relationship (Contai nedWthin:Pl) does not

appear here as we are only using the Keyword relationship to determ ne the

di rects i Ny #idhd M stﬁlﬂ%vduic?ﬂ:mﬂ E’ép& f-i @1(1@%95&@%@%&3/) 5

Cont ext uaI I nf or mat i Di | ned wth CGtxO = DI (P1) union
with 0 = Brobghility. : Intb«@;oko mmahaw)ﬂldqﬂpwmglrylamnﬁiupm 1) union Ctx(Pl) =
(Keyword: Stats) union (Keyword; Maths) 10 (Keyword; (Maths, Stats))

CGx(P1.1.1) = D(P1.2.1) union CGx (P1.1) (Keyword: Pr obabl lity) union

(Keywor d: pVali 3§ conBlifdSdithin P1.{ ERP1RNICHNRINEWiSh At1S1) Probability))
| 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" + (Pl.l; Keyword, Stats)

P1.1.1 contains the keyword Probability + (P1.1.1, Keyword, Probability)

The relationship which connects the jtens 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 mey 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
' ~ ¢elculate. 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 defermine the direct information about any of the items.

irect i tio

The direct information of the relevant items is as follows:

DI(P1) = (Keyword: Maths)



15 Conbi ni ng operations and different users Consider the itens and

rel ati onshi ps of the previous exanple, together with additional itens of

i nformati on representing revision data. The revision data is associ ated
with different sections of the book. Consider also the use of ‘the keyword
i dentification system by different users -. Joe Smth, who is sinply 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 wll depend on the type of the user - the

r el at i onsBI(PE.1) = (Kayauord: iStatsin(notedhat sl relativishipd ContafnkdWithm:Rlp desogle t hat are

rel evant to an editor of the t.em T Eﬁ"ﬁ“&ﬁﬁ”ﬁ | ot d of
revi sion data and the cal cul |%r{]65efasr%vge]%€%lﬂfﬁge¥agi onshi ps géjdgirulpggch user,

addi tional itenms are introdudeemifdie diretaforistosof th&kdemsi onDat a, Edi t or,

BndUser LI Lqnal .rel ationshi. (items) - User' Type, RevisionRelation,

Di r ect nfﬂ&ﬂiﬁ ﬁr%ﬂvﬂ’ré‘kﬂﬁ?ﬁxgaal relationship (not itemin this exanple)
- Applg edTo 30 26. The first calculation that needs to be made is the
direct information relationship relevant to. the user. The cal cul ati on of
the di r eckontentualjgfermatione| at i onshi p i nvol ves the use of the preferred
enbodi ne : ' k - I Q3 = ont ext ual

i nf or mat Pg%?é)l?g;ﬂqugﬁ?%}ggm‘g the rgfiﬁfﬁgirll?%ﬁhgj byiiﬁgpan "item'). The set
of pot ent {Reelywdid:Meths) nf or nati on 5 rel ati onships are the newy introduced

) (Revi si oreBi DEDREEH EHG R~ Ef e Spbl ol R AU " Aobi i eao,

Di rectl nf oRel ati onshi p) The Revi=s{RmyRetds(Maths, Btatspdt i onshi p shoul d only be
accessible to editors, while the Keyword 10 relationship should be

accessi bl Elxm.ﬁiﬁﬂf(ﬁﬁil)%ﬁ%iﬂ&;ﬁ%l ation, Usevl ype, Editor)
= (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 addiﬁonﬂ

items of information representing revision data. The revision data is associated with _

different sections of the book. Consider also the use of the kﬂﬁOtd identification system

by different users - Joe Smith, who is simply an end-user of the systéni, 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 uéef - 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, EndUser
Additional relationships (items) — UserType, RevisionRelation, DirectInfoRelationship
Additional relationship (not item in this example) — AppliedTo

30



(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 fromthe above that the AppliedTo
rel ati onship defines a characteristic of an item- an Editor is an
EndUser, and RevisionRelation is a type of DirectlnfoRelationship. As
such, it may be specified as the relationship type which may be used to
determne the 20 indirect information of the itemin question. The
selection of the relationship which cak.be wused to determ ne the direct
information of the itemis determned by the type of user ie Usexl)pe. Joe
Smi t h JoeTre ikt bal dulafion EaEnded et bR mddd & thy i@ informhdebrel dtionshifselevymaeg
EndUser) 25 W want to find out which Direct| nfoRel ati opship.,i,s applicable
to JoeSni theuser/Fhecalcniationef the digrct fosmatipn relationdhip wyelee theysepfthe o o 4
i1 lustrat eh‘?& hbSiEeft is i QiPRiol enfSHAdtian ofa t he

cal cul atiﬁfo dtnﬁe rel at iﬂgﬁéﬁﬂg&pvﬁ%ﬂ&éan gggggtgoétgmggterm ne the direct

i nf or mat i whtiofiship @herelationshipdicingtan ditern Qv The sepofipatentisd direpljnfomaatinny ect

o at 1 Dnsgna ki o BBty o oot o0 Ry bR B Ovar

Dl ( JoeSm E&yword celaiinihipe: End(j ser) DI (Keyword) = (Usefrype: Editor) (User

Type: EndUs DI i sionRel at.i Type: Edit
Dlyggi re(r:]tl n?gkﬁegf&gﬁéﬁ%ﬁﬂgﬁﬁﬁéﬂ&cﬂ@é’ﬁﬁﬁéﬁ@e [ Ind?:)ect i nformati on of
the itens, theREpRbrdeApslicHES, DitcoitgfbRElationshipd

The RevisionRelation relationship should only be accessible to editors, while the Keyword
10 relationship shovld be accessible to all users: S

(RevisionRelation, UserType, Editor)
(Keyword, Usertype, Editor)
(Keyword, Usertype, EndUser)

Editor and EndUser are both types of users:

15 (Editor, AppliedTo, EndUser)
(EndUser, AppliedTo, EndUser)

© You will see from the above that the AppliedTo relationship defines a characteristic of an
item — an Bditor is an BndUser, 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 Df the item is determined by the‘ty_pa of user ie

UserType.
ve Smith

Joe Smith is an end-user of the system » (JoeSmith, UserType, EndUser)

25  We want to find out which DirectinfoRelationship is applicable to JoeSmith
+ (DirectInfoRelationship, AppliedTo, JoeSmith)



, relevant relationship: Cx(Usef Types) = DI (UserTypes) n 0 =0
G x(EndUser) = DI (EndUser) n G x(UserTypes) = 0 20 Cx(Editor) =
Di(Editor) n Ctx(Usef Types) = 0 Ctx(JoeSmth) = DI (JoeSnxiith) n O =
((Jsef Type: EndUser) Ctx(DirectlnfoRelationship) =
D (DirectlnfoRel ati onship) n Ctx(loeSmth) = On (Usefrype: EndtJser) =
(User Type: EndUser) Cx (Keyword) = DX(Keyword) n
Ct x(Di rectl nf oRel ati onshi p) 25 = (UsefJype: (Editor, EndUser)) n (UserType:
EndUser) (UsexType: EndUser) Ctx(Re¥i'sionRelation) =

Dl (Revi si nReI at i on) n GtX(DirectlnfoRel ationship) = (UsexType: Editor) n
(Usef Typ tes she itemsmand relavenghips ﬁRPH@ﬂbhatQJ pg Smith pehe calemqtion of

Revi si On%b?éldﬂaﬂs | :FQE” y context ual

i nf or mati on. l{%%ﬂpﬁgﬂ&%&%% em | s Vi Sllb Q’ﬁﬁ/s trfqg"iaans that for Joe
28. Smth, the Keyword rel atlonshlp Is the relationship that may be used
to deter I.rect. | nfor ite rk Jone si der now Mar k
Jones, 9?@9&&?8‘%&?133 @@m@’i@?ﬁgm ﬁ%’r?%ﬁﬂuﬁﬂéﬁi}t@ﬁ‘ ati onship,
Appl i e Torelatituiski}bae df)relev it fedationiip:ust rates the itens and rel ationships
applicable to Mark Jones in the cal.culation of the relationship which can .

be used to determine the direct information of itens. The follow ng

cal cul atipmsrg T{fe8ys(f rom those set out above in relation to JoeSmith: 10
D (Markl o F (UsexT)pe Editor) Ctx(Marklones) = DI (Marklones) fl 0 =
(theny (ﬁlt_‘H-FSF

- DI(Editor) = 0
10 DI(JoeSmith) = (UsetType: EndUser)
DI(Keyword) = (UserType: Editor) (UserType: EndUser)
DI(RevisionRelation) = (UserType: Editor)
DIDirectinfoRelationship) = ()

15  To determine the indirect information of the items, the AppliedTo relationship is the
relevant relationship:

Cix(UserTypes) = DIUsetTypes) N 0.=0)
| Ctx(EndUser) = DI(EndUser) N Ctx(UserTypes) = 0
20 Cix(Editor) = DI(Bditor) N Ctx(UserTypes) = () |
) Ctx(ToeSmith) = DI{JoeSmith) N () = (UserType: EndUser) _
Ctx(DirectInfoRelationship) = DI(DirectInfoRelationship) N CtxFoeSmith)
' =(N (UserType: EndUser) = (UserType: EndUser)

Ctx (Keyword) = DI(Kayword) M Ctx(DircctInfoRclaﬁonship)

25 = (UserType: (Editor, EndUser)) N (UserType: EndUser)

= (UserType: EndUser)

Ctx(RevisionRelation} = DI(RevisionRelation) N Ctx(DirectinfoRelationship)
= (UserType: Bditor) N (UserType: EndUser)
=0
30  The calculations result in the item RevisionRelation not being visible, as it does not have
any contextual information. However, the I{éywor‘d jtem ie visible, This meana that for Joe



Ctx(Di rectl nfoRel ati onshi p) DI (Directl nfoRel ati onship) fl Ctx(Marklones)
15 = 0 n (UseaType: Editor) (Usef Type: Editor) Cx(Keyword) =

Dl (Keyword) fl Ctx(DirectlnfoRelationship) = (UsetType: (Editor, Enduser))
fl (Useftype: Editor) = (Useffype: Editor) C x(RevisionRelation) =

Dl (Revi sionRelation) fl Cix(D rectlnfoRelationship) 20 = (Usefrype:
Editor) fl (UsefType: Editor) = (Usertype: Editor) Fromthese cal cul ations
it is clear that both the Keyword and Revi sionRelation relationships are
vi ewabl e. Accordingly, both relationshk®s are able to be used by Mark
Jones. 25 The system As indicated earlier, Joe Smth and Mark Jones are
bot h user Smih, mcgyﬁﬁ@mﬁmmhl ﬁthﬁdlmnslhpmnnmbsbamthmedie a book (as
with the previqus exa nzs As with the previous exanple, the foll ow ng
rel atlonsﬁ‘ﬁ? F“ﬂ‘g’gtﬂ P1.1.1 is contained within P1.1 + (P1.1.1,

Contai nedWthin, P1.1) Pl.1 is contained with P1- (Pl.1., Contai neth hi n,
P1) Pl copfapt Nres he keyword "Maths" + (P1, Keyword, Mat hs) P1,1 contains
the keyword "Stets" + (P1.1, Keyword, Stats) 5 P1.1.1 contains the keyword
Pr obabi | i 1, _Ke rd, Probability) Each of the chapters is also
associ at eég‘éﬁ ﬁ“?‘éh@k@ﬂl%\s‘ﬁﬁo *so: (Pl, RevisionRelation, RevisionDatal)
(P2, RevisionRelation, RevisionD?ata2) 10 (P3, RevisionRel ation, -

Revi si ®nDat a3)(M¢ﬁﬁJdm§, by sk P@@zﬁm@r exarrpl e, additional information about a

chapter is obtained throug in Wthln rel ationship, so this is
t he rel ati onshilfirasHin ﬁel&%‘@?ﬁ 'tP ‘i’najl%! indirect information of an
item

Figure 3 illustrates the items and relationghips 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(MarkIones) = (UserT'ype: Editor)

Ctx(MarkJones) = DI(MarkJones) N () = (UserType: Editor)
Ctx(DirectInfoRelationship) = DI(DirectInfoRelationship) N Ctx(MarkTones)
15 : = () N (UsetType: Editor) = (UserType: Editor)
Cbc(Kﬂyword) DI(Keyword) N Cm(DuactInfoRelaﬁonsmp)
= (UsesType: (Editor, EndUser)) N (UserType: Editor)
= (UserType: Editor)

Citx(RevisionRelation) = DI(RevisionRelation) N Ctx(DirectInfoRelationship)
20 | - = (UserType: Bditor) N (UserType: Editor)
= (Usertype: Editor)
From these calculations it is clear that both the Keyword and RevisionRelation
relationships are viewable. Accordingly, both refationships 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:



15 . The systemas seen by roe Smith It has been calculated earlier that
the relationship which naybe used by Yoe Smth to determ ne direct
information of itens.is the Keyword-rel ationship. 20 D (Pl) = (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 Dl (RevisionbData3) = 0 30 G x(P1) = DI (Pl1) conbined
with 0 = (Keyword: Maths) 30. Cx(Pi.1) = DI(P1.1) conbined with Ctx(P1)
(Keyword: State) conbined with (Keywor?f Mat hs) (Keyvvdrd (Stats, Maths)) 5
CGx(P1.1.1) = D(P1.1.1) conbined with Ctx(PI. (Keyword: Probability)

conbi ned i { K & GhithiatmAt I'ﬂ%c)ntauﬁd@"im‘@ dy(Probability, State,
Mat hs)) TheselcaﬁWat@?ons dfémgMatrate that Joé Snmith is able to see each
of the ke wor ds c ed with the vario sections of the book. 10
TTessten ]a 13§8EW“E§§ Wg? *| (B g Cprptat H%@”’l%%-#’léal cul ated earlier that the

rel ati onshi ps which may be used by Mark Jones to determ ne direct

i nf or mat | Bhcoatainstthieyaos "Mahiey@s Keoywudd,BMaths)i onRel ati on rel ati onshi ps.
D (P1) = (Keyword: Maths) (RevisionRelation: RevisionDatal) 15 D (P1.1) =

(Keywor d: p.5| 3bins chEalhuBROASTER 2] (A, ER5b, SR 22)

5  PL.1.1 contains the keyword Probability + (P1.1.1, Keyword, Probability)

Euach of the chapters is also associated with revision data, so:
(P1, RevisionRelation, RevisionDatal) |
_ (P2, RevisionRelation, RevisionData2)
- 10 (P3, RevisionRelation, RevisionData3),

As w1th the earlier example, additional information about & 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 Joe Smith
It has been celculated earlier that the relationship which may be used by Joe 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) = ()

DI(Stats) = ()

25  DI(Probability) =
Di(RevisionDatal) = Q
DI(RevisionData2) = ()
DI(RevisionDatal) = ()

30 Ctx(P1)=DI(P1) combined with () = (Keyword: Maths)



i

D(Pi.l.1) = (Keyword: Probabi lity) (Revisi onReI ation: RevisionDats. 3)
Di(Maths) = 0 DI(Stats) 0 DI(ProbabiIity) 0 20 DI (RevisionbDatal) =0
Dl (Revi si onDat az2) 0 DI (Revi si onDat a3) 0 Ctx( P1) = DI (P1) conbined with
0 25 = (Keyword: I\/at hs) (RevisionRel ation: RevisionDatal) Cx(Pl1.1) =

D (P1.1) conmbined with Ctx(Pl) {(Keyword: Stats).(RevisionRelation:

Revi si onData2)} conbined with ( ((Keyword: Maths) (RevisionRel ation:

Revi sionDatal) } {(Keyword:(Stets, WMaths))

(Revi si onRel ati on: . (Revi si onDat al , 30 #evi sionData2))} 31, Cx(P1.1.1) =
D(PL.1.i) conmbined with Cx(Pl.1) { (1 Ceywor dPr obabi | i ty) '

(Revi si onRel ati on: Revi si onDat a3)} conbi ned wwth {(Keyword:(5tats, Maths))

(Revisio ty i nl at al isionbData2)) } 5 = {(Keyword: (Stats,
Mat hs, F&gg@ ]I)l [?/lﬁ(ﬁ‘(( V:%%I “@&C?&@X (Revi sionDatal, RevisionDataz2,
Revi si onDat a3)) }:(waadcmmmommmlﬁfmywm Matits) Mar k Jones, editor,

addi ti onal |nfor n.i.S av (specifically in thIS exanple revi si on
i nformation). ?,F&Kg ﬁﬂﬁl@?spem fication the word "conprise", or

vari ations such as corrprl ses" or "conprising”, wll be understood to

[ Irrpl y 8 heCtix(ral. 11$) oDIG. 1a)aémgd;1ﬁiﬂemr1 1) nteger or st ep, OL gro:Jp of

el ements, integers or ste yut. not .t XGl us t er el enent,
integer or step= WP%&b?bﬂéWE?mi’ége‘fdﬁ} @é"@’?’gf AI | publications

nmentioned in thi &@@%bﬁb(p@ﬂ,hmwag@mhmn i ncor por at ed by reference. Any

These calculations demonstrate that Joe Simith is able to ses each of the keywords

associated with the various sections of the book.

10&%&:.@.&1&1&{&:&12@

It has been calculated earlier that the relationships which may be used by Mark J, ones to |
determine direct information of iteras are the Keyword and RevisionRelation relationships.

DI(P1) = (Keyword: Maths) (RevisionRelation: RevisionDatal)

15 DI®PL.1)= (Keyword: Stats) (RevisionRelation: RevisionData2)
DI(PI 1.1) = (Keyword: Probability) (RevislonRﬂlaﬁon RevisionData3)
DI(Maths) =
DI(Stats) = )
DI(Probability) = () -

20 DI(RevisiouDatal) = )

DI(RevisionDsata2) = ()
DI(RevisionData3) = ()

Ctx(P1) = DI(P1) combined with ()
25 = (Keyword: Maths) (RevisionRelation: RevisionDatal)
Cix(P1.1) = DI(P1.1) combined with C&x{P1)
= {(Reyword: Stats) (RevisionRelation: RevisionData2)} combined with
{(Keyword: Maths)(RevisionRelation: RevisionDatal)}
={ (Kﬁyword (Stats, Maths)) (Rewmnnl{elatmn (RevisionDatal,
30 RevisionDiata2)) }



15 di scussion of docunents, acts, materials, devices, articles or the |ike
whi ch has been included in the present specification is solely for the

pur pose of providing a context for the present.invention. It is not to be-
taken as an admi ssion that any or all of these matters form part of the
prior art base or were comon general know edge in the field relevant to
the present invention as it existed in Australia or el sewhere before the
priority date of each } 20 claimof this application. It will be

appreci ated by persons skilled in the 3.t that nunerous variations and/or
nodi fi cations nay be made to the invention as shown in the specific

embodi mentg Fﬂ@ﬁ@&&ﬁﬁﬁﬁ@Ml gpirit or scope of the invention as
br oadl y descrl bed resent enbodinents are therefore @8“(}@
| 32.

consi dered in aH{fKW@F@ba@hW (RevisienRelation Revisianlatp3))
CLAIM5 1. A netho ‘?K% ﬁstﬁf" %&ﬁe&%ﬂi@vﬁd@aﬁﬂ” of an item V\hr ch
at 1 onshi ps vm

has one or nore other itens, the nethod conprising the
steps of: det er m Revisiprdata@i)} |nforrrat|on of the item by identifying one or

nor e the 5 ot | t Wi teh h ti onshi p;
i dentifying a cl= a@m r&@g lgﬁtg% g@%ﬁ%ﬁ%@(ﬂ%ﬁo re*ﬂgt I onshi ps
to determ ne i ndRévisidnDar2pRevbivaDatad)) jt he ltem deterni ning the indirect

informati on of the item by determ ning contextual information of said one
or nore itens with which the itemhas a 10 relationship falling within the

class of Twdsatileaitng shoveihat RAMANTIAES, biiCr HiiRichal infomiatiah kxdvatstde t he
indirect information to deternmine the c ntextual information. 2. A nethod

-"yas cl ai me@Pecificallyinthis expmplerevidon miermaten)- r el ationship is selected froma
set of potential relationships. 15 3. A nmethod as clained in claim?2

wher e t T&oﬁﬁ{oﬁﬁﬁﬂﬁe&ﬁcaﬁoﬁ' tHeSGdrd '"Q:ln@;kisém 6¥WapiatioRQhélosS'c rbthpnﬁs by of
determ ning the contextual information of the relatjonships in
"comprising", will be understood to imply the inclusion of a stated element, mteger or step,
or group of elements, integers or ateps, but not the exclusion of any other element, integer

or step, or group of clements, integers or steps.

All publications mentioned in this sr)acificat'ion 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 coramon general knowledge in the field relevant to the
present invention as it existed in Australia or élsewhere before the priority date of each
) 20 claim of this application. . |

-1t will be appreciated by persons skilled in the art that numerous variations and/or
mediﬂcations may be made to the invention as shown in the gpecific embodiments without
departing from the spirit or é.cope of the invention as broadly described. The present |
embodiments are, therefore, to be considered in all respects as illustrative and not

25 restrictive.



the.set of potential relationships. 4. A nethod is clainmed in any one of
the preceding clainms wherein the relationships conprise two or nore
different types of relationship. 20 5. A nethod as clainmed in claim4
wherein the step of identifying a class of relationships within the one or
nore rel ationships includes the step of determ ning the contextual

i nformati on of each type of relationship. 6. A nethod as clainmed in any one
of the preceding clains further including the step of specifying a
correspondence between a first and secdhd type of relationship of 25 the
one or nore relationships, the step of determ ning direct information

i ncl udi ngCLAIMSsteps of a3. determning first information by identifying
one or nore of the other itens wth which the itemhas a direct | o
rel atiOHSPi th&nﬁEMdtfmm_ : rﬁ@z&iﬁééﬂﬁlﬂéﬂﬁiﬁﬁﬁﬂﬁ?ﬂﬂﬁﬁ&ﬁﬁﬁﬁi@ﬁ?hﬁﬁﬁdeﬂmﬁgyi ng one
or nore of the other, itens whic ave a rel ationship of the second type
with itens Miléli%h%!}sblpswﬁéﬂé&réfamﬁdhﬁlﬁethPﬁé@ﬁlwl%tP‘é?‘gRSiC@nshi p of the. first

type; and conbining the first and second information. 7. A nethod as

claimed in any one dgfenhiingdMiReEHtRNBatidnaifife e LidentiiHRes Shedr Rbre ofltieer m ni ng
direct _information of the 1tem.includes assenbling a plurality of sets of
structBres, each stathezitems withiwhighhe item hassh digackrelationshi®: t he said one or

nore itens and 10 containing information representing the type of

rel ationshi p bet weqferitiffing h kP Telathkdship$ withinGhd diRHe ek eBohdlifRtd Ly of the
said single item each sel c_orr?_rl sing Structures containing information
representing a comfsterminsdndirectigfosmptinnaHithe it A net hod as claimed in claim

”_)7 wherein the indirect information consists of a plurality of sets of

structures, each Stdekb@ﬁ:ﬂﬁ%‘ £0 RoRedtimtermhdifol F e i@ HyeRERSRMd dbiteRtuall 5 t ype
of relationship and the identity of an item each set corrprgl sing structures

cont ai ni ng i nf or natiforatig of saidiong g moredeis Withyictothe itemAes ynship. 9. A
met hogyas cl ai med iﬂﬁbﬁwm%ﬂﬁéaﬁsﬁ?ﬁaﬁmﬁﬁﬂ%@i ng the direct

combining the direct information and the indirect information to determine
the contextual information.

2, A method as claimed in claim 1 wherein said direct relationship is selected from a
set of potential relationships.

15 3. Amethod as claimed in claim 2 whersin the selection of a direct relationship
includes the step of determining the contextual information of the relationships in
y the set of potential relationships. ' |

4 A method is ¢laimed in any one of the preceding claims wherein the relationships -
| comprise two or more different types of mlationstﬁp.

20 5. A method as claij:nnd 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 corragpondance betwesn a first and second type of relationship of
25 the on¢ or more relationships, the step of detarmining direct information including
the steps of |



. information and the indirect information includes one or nore operations,
the nature of the operations being dependent on the nature of the itens

conprising the 20 direct and indirect information. 10. A nethod for

determ ning contextual information of an item which has one or nore

relati onships with other itens, the rel ationships being of two or nore

different types, the nmethod conprising the steps of: specifying a

correspondence between a first and second type of relationship 25.of the

one or nore relationships; identifying®ne or nore types of relationships

to determine indirect information of the item 34. determ ning direct

i nformation of the deteamning fifstrinfonnationdyridensif yingansronsnoreef thgotherdiemst yi ng one

or nore of the ot hgfiu di: ] ii]ﬁgt - ﬁgﬁ, direct relationship;
determ ni ng second%lﬁ%&mglyﬁ%ﬁﬁ en itn%]ﬁs/tlldﬁ%ﬁghe rt Yre of the 5 other
items which have a relationship-of the second type with itens  which are
related to the it erdeisyminingseennddnformpicatbytiteatifyingsmetoy pwre ofdlmetheri ng t he

first and second i L QN - =] L p§ ! Lk ' quation of
the item by deter mmﬁgfﬁd%ﬁ%%ﬁp&ﬁﬁgf&%%ﬁﬁgk%?%% g’%bgg%%gh%frh nore itens
w th which the itenelagd tethd Qemdlyad reladsikhip offthecfirstytyye; agkd to deternmine the

indirect information of the item ~and conbining the direct infornmation and
mothod as. ol ai med. FrErae e SR e AbBBRBLCt 1ol at i onship 1< sel ect ed
froma 15 set of potential relationships. 12. A nmethod as clained in claim
11 wherei B t heAsssthedtas olainyfd ia ady pecof thepmtddmgsdninps wherein the step of

determining direct information of the item includes assembling a plurality of sets of

_ sfruculres, each structure relating to a single item of the said one or more iterss 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. Axmethod as claimed in claim 7 wherein the indirect information consists of a
plurality of sets of structures, each strocture containing information repreSenﬁng 1
15 - type of relationship and the identity of an item, each sei: comprising structures
containing information representing a common type of relationship.

9. . Amethod 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 béing 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 correspnﬁdcnca 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 itemn;



+ includes the step of determ ning the contextual information of the
relationships in the set of potential relationships. 13. A nmethod as
claimed in any one of clainms 10 -12 wherein the step of identifying 20 one
or nore types of relationships which may be used to determ ne the indirect
information of the itemincludes the step of determ ning the contextual
information of each type of relationship. 14. A nethod as clained in any
one of clainms 10 - 13 wherein the stop of determining first information
i ncl udes assenbling a plurality of setd4of structures, each structure 25
relating to a single itemof the said one or nore itens and containi ng
i nf or mati on repr esal¢termipingdiraetipfonphtionsdfalis ikmsby p bet ween the item and said
single itemand the 35. identity of the said single item each set

conprising structures ceg %mr@%m t m type of
rel ati onship. 15. A nethod as al nl@%ﬂ#%ﬁ?%@@dﬂ%@%@?%ﬁ{% p&of

det erm ni ng second inf oﬁmm@whﬁuﬂwd&mhassdm@nd@mmp urality of sets of
structures, each structure 5 relating to a single itemof the said one or

nore other itens and congai.ni m|nf n_rep ting the e of

rel ati onshi p between the%'l e ﬁénr}a c’“\}@'t“?‘?“\/\ﬁ'9 ongor ""“‘ﬁ%]

rel ati ®dnship of the seccmﬂrbrltp‘mewhﬁhﬂﬂd’ﬂdad&ﬁﬁhiﬁqﬁhﬁsebmtﬂ&l\ﬁithﬁ&nﬁtgl e item
each set conprising strugtyres ai.ni ng | nformatiqn esenting a
conmon type of relati onéﬁl‘%‘ %MW Fé?hi’)ﬂl“‘é%u"@%i’ﬂéﬁgﬁﬁ BP% m 15
wherein the step of conmbining the first and second information includes

one or nore operations, cbmmmeﬂmaincumﬂaﬂﬂoﬂmms bei ng dependent on
“jthe nature of the items conprising the direct and indirect information.

17. A nethod as cl on f clal 6 erein the i rect
i ormact ons 5e S odelPethold), 88ndBRE ftorrlih BF Gty MR ENR oMt

structure cont ai ni ngform&mmmmdmeommmmmm&weitaﬁm at onshl p and

the identity of an ite eagh .set c isin structures cont i n
i nf or grgti on repr eséﬂﬂ‘%h’&”& ?‘E‘Bééﬁfmwgﬂ?ﬁ‘?l@% infprmat rmation of the itemt:

combining the direct information and the indirect information to determine
. the c':o_ntextual information.

1L ‘A method as claimed in claim 10 wherein said direct relationship is scluctad froma
15 set of potential relauonshxps

12.. A method as claimed in ¢laim 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 msthod 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 Amethod 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



©18. A nmethod as clainmed in claim17 wherein the step of conbining the
direct information and the indirect information includes one or nore
operations, the 20 nature of the operations being dependent on the nature
of the itens conprising the direct and indirect information.

35.

identity of the said single item, each set comprising structures containing
information representing a comumnon 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 relationshiﬁ between the itern and the item
with which it has a relationship of the second type, and the identity of the said
single item, each set comprising structires containing information representing a
) | comimon 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 mdm-,ct information
15 consists of a plurality of sets of structures, each structure containing information
repfesenﬁng a type of relationship and the identity of an item, each set comprising
- struchires 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 operation's.,. the

20 nature of the operations being dcpendcnt on the nature of the items comprising the
direct and indirect information.



