| NFERRI NG CONTEXT FI ELD OF THE | NVENTI ON The present invention broadly
relates to the organisation of information in an information system for
exanpl e twe wata7kzval or identification of relevant infecrautes/deam a pool
of information. The invention relates parkicularly to a nethod for

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

rel ati onships with other itenms. BACKGROUND OF THE | NVENTI ON Conventionally,
conput er systens are designed and used to follow the explicit instructions
of the programmer or user. This neans that each application of a conputer
system behaves in exactly the sane way, regardless of, for exanple, the
identity of the user or the tinme |QFEfEIN q) g has advantages in terns
of standardisation, it reduces product|V|ty y reducing the scope for

aut omat ed system custom sation. Sone efforts at custom sation have been

at t enpt ed. HELDQ&PHE INYENTIEN! i cati ons have functions "greyed out" or
unavailable if a user does not have sufficient privileges This is a
sinplistic proac E t o _account ég ects. of the

anw ronment oL RO R 86 GrRaR o SRR STk el
bei ng condugkiesh, fdteRampRiberditietal 6OMBHKifidAeOn of Mévahsmfmvau@ﬁmﬁoﬁxh Badl of

i nformati on about users, docunents, and systens can be taken into account

to enhafice inigpmagen. Ths iveniipe éeéatesmarilaudérhcm Bthed (for deternpaine sAntextus!
t t f
account in 181‘0%59@[‘%; aglfHPéIn'tl g@ﬁdh%s%'ﬁ% g@feereg%%gg}ﬁ% fﬁ Bl%gr[eé &_Qﬁlga”a ion o

any itemin asys must cu | cul ati ng

i nformation about an itemfromother variables or itens within the system
enabl es t ha(BACKGROUNDOFK THEINVENFIQAN: er ni ned. Dependi ng on the ot her
items or variables (including contextual information about users, documents
and syste sifie

B ter nat | vty oSy oAb e i cesieacd B GIANT TsieaBlirit inggstions
vi ewabl e/ najf tivd sroeRinfn\IYMBERY TRE niddhs tHNVENRI HPlication of a computer system behaves

10  in exactly the same way, regardless of, for example, the identity of the user or the time of
day. While this has advantages in terms of standardisation, it reduces productivity by

reducing the scope for automated system customisation.

Some efforts at customisation have been attempted. For example, some applications have
functions "greyed out" or unavailable if a user does not have sufficient privileges. This is a
15  simplistic approach, and cannot take into account other aspects of the environment in

which the application is operating.

Research is currently being conducted into "contextual computing”, that is, how contextual
information about users, documents, and systems can be taken into account to enhance
application services. To take contextual information into account in providing application

20  services, the contextual information of any item in a system of items must be able to be
calculated. Calculating information about an item from other variables or items within the
system enables the relevance of items to be determined. Depending on the other items or
variables (including contextual information about users, documents and systems) an item
can be classified as used or not used, or alternatively, as available/not available,

25  presented/not presented or viewable/not viewable.



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
ot her it ews,20adng43528t hod conpri sing the steps of: deter mporag2006/000140
information of the itemby identifying one or nore of the other itens with
which the itemhas a direct relationship; identifying a class of

relati onships within the one or nore relationships to determ ne indirect
information of the item determning the imdirect information of the item
by determ ning contextual information of said one or nore itens with which
the itemhas a relationship falling wwthin the class of relationships; and
conbi ni ng tHgNVMMARY OFFRETRVENTION the indirect information to determne
the contextual information. The (Ji rect relationship is preferably selected
froma set of potential relationships. The selection of a direct

rel ati onshilp #fighasppdd, e prasentginvention providdsa inethet fpsiepraivnabénteitndl udes
the step of. . Nk ng..the.cont extual 1info tian of . the rel at}onshi in
the set of BRPLERPLP P FaRETHG ohe R et ST meREs Piohatios ke o EHREE oo
two or nor eotifrfshigant steypes of rel ationship, and identifying a class of
relationships within the one or nore relationships includes the step of
determning the contextual information of each type of relationship. The
met hod Preferably furdSi&@miniagdiggdnionmatiqreyf the iteidyiifentifying one of awmatibace
between a first and S&tﬁélﬁgn{ %%icﬁﬁh@gémlsabhﬂir?ét r&lﬁﬁo&% ,or nore

rel ati onships, the step o etermning direct intformation 1'ncluding the
steps of determning first information by identifying one or nore of the
ot her itens with whi cdentifginigtasiash@f redatetinskips withirathie @ns b mood redatipnshipeto

determ ning second information. by.identifyi one or nore of the other
i tens which have a reciegetmél?%lﬁ e%fmgﬂgaté‘gg%ﬂge’tt%e with itens which are

determining the indirect information of the item by determining contextual

10 information of said one or more items with which the item has a

relationship falling within the class of relationships; and

combining the direct information and the indirect information to determine

the contextual information.

The direct relationship is preferably selected from a set of potential relationships. The
15  selection of a direct relationship from the set of potential relationships preferably includes
the step of determining the contextual information of the relationships in the set of

potential relationships.

Preferably the relationships comprise two or more different types of relationship, and
identifying a class of relationships within the one or more relationships includes the step of

20  determining the contextual information of each type of relationship.

The method preferably further includes the step of specifying a correspondence between a
first and second type of relationship of the one or more relationships, the step of

determining direct information including the steps of

determining first information by identifying one or more of the other items

25 with which the item has a direct relationship of any type;



related to the itemby a relationship of the first type; and conbining the
first and second information. Preferably the step of determ ning direct

i nf or mat iwo 2066/a7&20i t em i ncl udes assenbling a pluralityPpPofi/ARIE/000040
structures, each structure relating to a single itemof the said one or
nore itenms and containing information representing the type of relationship
between the itemand said single itemand the identity of the said single
item each set conprising structures conta.ning information representing a
common type of relationship. Additionally, it is also preferable if the

i ¢ et N or Mt 1 ON GRSk IR s@end i BbHEAIC oY BLnciFS B of HHELHEERmePaCT
structure containing 1Tnfornmation représenting a type of relationship and
the identity of an itiefis which haeta eimonsiEp 06 thetsecwriduyps with iteais Which are
information representing a connon type of relationship. The step of

conbi ni ng the direct Ipﬁgqgrtﬁé@qléﬁﬁnﬁﬁérﬁlﬁﬁoﬁsﬁtﬂ oidhe firshf¥penditd on preferably

i ncl udes one or nore operations, the nature of the operations being

dependent on the nat g fink AR fikCiR COSMRS ihfdrRgubde direct and indirect
information. In a second aspect, the present invention provides a method

for determning contextual information of an item which has one or nore
r el at i ofs hifseferdbl hthetsteprofideterminingdirgce indoinaationiof shepigson inchides axsemblinppre

di ff h h i Si h f: ifyi
cor  esponadltaist agaf s FitpER Brh ekl PhERT T IBRTA Hofrs s one

or nore relmdreeReRip8 cohdnid ﬂ‘rﬁdrﬂﬁti@@eep@éseﬁmdgethbyﬁ@%fqélaﬁ@isatﬁ Bwbédet 0
e

determne indirect information of the item termning direct information

of the it erfcpyansetaid single itgny andshe jdepbiyraithosridsinglgdien. £96hngt eprePdYngDr e of
the ot her i i i i . i r i ih.of any type;
det er i mi nd CopnRg O e et Sch SRR b AEon P ALOIROAL . Shher
items which have a relationship of the second type with itens

10 Additionally, it is also preferable if the indirect information consists of a plurality of sets of

structures, each structure containing information representing a type of relationship and the
identity of an item, each set comprising structures containing information representing a

common type of relationship.

The step of combining the direct information and the indirect information preferably
15  includes one or more operations, the nature of the operations being dependent on the nature

of the items comprising the direct and indirect information.

In a second aspect, the present invention provides a method for determining contextual
information of an item which has one or more relationships with other items, the

relationships being of two or more different types, the method comprising the steps of:

20 specifying a correspondence between a first and second type of relationship

of the one or more relationships;

identifying one or more types of relationships to determine indirect

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

25 determining first information by identifying one or more of the other

items with which the item has a direct relationship of any type;



which are related to the itemby a relationship of the first type;
conbining the first and second information; determ ning the indirect

i nf or mat iwo 2066/a7i20i t em by det erm ni ng cont extual i nfor rariaano@ioossdd one
or nore itenms with which the itemhas a relationship of a type used to
determne the indirect information of the item and conbining the direct
information and the indirect information to determ ne the contextual -
information. The direct relationship is prgferably selected froma set of
potential relationships. The selection of a direct relationship fromthe

set of potential relationshi pref . ye L.OC) .t he. step of determ ning
the contextual infornati on@é%ﬁlégrsg{ogl il%fﬁgrﬁ?%%hdﬁld[%ﬂtgf@né ngforﬁ%qrgﬁf I
rel ati onshi ps. Preferably, othbeitstiephich havkemtedl dtionsigip @i eheddecomd Bpé WixBStedts

rel ati onshi ps whi ch nay be gsed to determine the indirect information of
the itemincludes the step™Bichd Blgdiotae e byGrekasionship phibedwgttyrs of

each type of relationship. It is also preferable if the step of determ ning

first information includes;aasgmBlhd\@rstam] d6tahd Infordatiegt s of structures,
each structure relating to a single itemof the said one or nore itens and

containing information representing the type of relationship between the
item an® sai d singl e datesmining thenadireps informatish afibe Bendygietayinining emtexdealh

set conprising structure inkng infornmption. representing a common type
of relationship. The lsf%r%agggé%aéﬂligen?rrfﬁors?g%&‘f‘dwﬁtm@f‘cﬁatﬁ? SR Per abl y

i ncl udes assenbling arepitiohetip b¥a Bfpe B8éBtoUeteinintcths iRBrecERES REON 6F HhE Stem;
relating to a single itemof the said one or nore other itens and

containing informati oy epresenting the type of relationship between the
itemand the itemwith which it has a relationship of the second type, and

the identity of the Sﬁﬁiﬁhg%ﬁi&?%oﬁ%%ﬁé IRANRL 18R Ad A% W RPmine

containing information représenting a co
10 the contextual information.

The direct relationship is preferably selected from a set of potential relationships. The
selection of a direct relationship from the set of potential relationships preferably includes
the step of determining the contextual information of the relationships in the set of

potential relationships.

15 Preferably, the step of identifying one or more types of relationships which may be used to
determine the indirect information of the item includes the step of determining the

contextual information of each type of relationship.

It is also preferable if the step of determining first information includes assembling a

plurality of sets of structures, each structure relating to a single item of the said one or
20  more items and containing information representing the type of relationship between the

item and said single item and the identity of the said single item, each set comprising

structures containing information representing a common type of relationship.

The 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 item with which it has a relationship of the second type, and the identity of the said
single item, each set comprising structures containing information representing a common

type of relationship.



type of relationship.Preferably the step of conbining the first and second
i nformation i ncludes one or nore operations, the nature of the operations
bei ng depEodesto7eszot he nature of the itens conprising treTNI2ew006030
indirect information. The indirect information preferably consists of a
plurality of sets of structures, each structure containing information
representing a type of relationship and the identity of an item each set
conprising structures containing informati®n representing a common type of
relationship. It is also preferable if the step of conbining the direct
informatio i gl J ] i ions,
the nat ur 6 BERE R o) St b A e AR e TRcF o P B bl
conpri si ng dgeeatibing,ah¢ natned dfnhié o@eitionsbeingalepanient on theinatuepetihkieaisi on t he
word "context"” and "cqontextyal' is, %lsed to denote information about an item
whi ch i ncl PEPIISHER {rFﬁﬁnabﬁdéfeﬁ@& YPEHP®r i nfl uenced by other itens.

BRI EF DESCRI PTION OF THE FIGURES Figure 1 is an illustration of itens

havi ng one e jfBii&et ifbAhARASHERSLY LdhsRidEa b aNE aﬁb%fseof?s{}sctqgerﬁ,g&a{dﬁ .

information of itens conprises first and second i'nformation,

cont ext Pal stwcorereantaningfinfonmatiorereprasersingeeiype of widtionship iand thedderdigy obami t h
a pref erredlteenbe(gldti1 ?ant of. t het gresent ti nvent i.on. ..Fi gerli)re 2t'i s_an ¢ ¢
illustration of qerPEria st %B%&PP%H@E“%&BE?W&?‘? TESEP RS B Een type ©

di scovery amsmtibages.ti ng, including representations of itens and
relationships. Figure 3 is an illustration of the nodel of Figure 2 with a

di fferent user quer%/i ng the educational application. Figure 4 is an

i || ustrati dhisgrsq preferabled thseicp of cambipwgithe diress feupationgnd des ingiectof a book
and a user ; j ion, ‘ ‘ i.S: i i.on
o7 el OB gl R IR, o Skl
appl i caltli omn thmnktudoniabe DERACLERHESERI dEcCid diRdiT¢dE iRERERRED EVBODI MVENT

In this specification the word "context" and "contextual” is used to denote information

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

Figure 1 is an illustration of items having one or more relationships with other items
15 where the direct information of items comprises first and second information, and the
contextual information of the items has been calculated in accordance with a preferred

embodiment of the present invention.

Figure 2 is an illustration of a model of an educational application for resource discovery

and reporting, including representations of items and relationships.

20  Figure 3 is an illustration of the model of Figure 2 with a different user querying the

educational application.

Figure 4 is an illustration of the items and relationships representing sections of a book

and a user of a query application, Joe Smith.

Figure 5 is an illustration of the items and relationships of figure 4 and a user of the query

25  application, Mark Jones.



Items of information, context and viewability A preferred enbodi nent of the
present invention involves the calculation or determ nation of information
about an woem6en7432bj ect. Each item or object nay be conCiatRstodIe
enbedded in a know edge domain that is representable as an n-di nensi onal
space where each dinension is a dinension of classification. In other

wor ds, each object has one or nore preferably orthogonal dinensions
associated with it. D nmensions can be of agy type, for exanple: Bit-set
Al'lows selection froma finite list of discrete values. For exanple,

aaunge: SBEVACE/GESt e IOy df Y rbeeaBeTy OB 1

branches of erar ree of exanpl e, a taxonony for
areas of study, organisational unit in a business, avail able webservices
et c. Val ue IRangef iffioramativl, coetext amd)eievwabilityf f er ent types, for exanple
ranges of integer values, floating point values, dates etc. It allows for

the specifigati.on of ont i us span of .val ues, for exanple conti guous
span of dat@reipret podimental th presert Srvepiign B oRiss e ralchlEtion op rtgmingtion,
set of possirbhRrvatidtesoout B it JBbRcEEatSite for Bbje& hiy BScoridelddaBbe

categorisations. The direct infornmation of an itemor object is then a set

of cont éxt cdihedded mraknavdedgecionydih Biat issepresanitahde asodn f-dinefisipmakspece witien t wo
itens, for ex le Ol .and. C2 . have,a el ationshi ej t arent-child

thr ough cortal ATEondS A i i Rpl Ry T BB Eirofte; REh oBREF s bd or

conbi nat i onmére préferablyor@igaillifibne6is dsbdcpdidmivitd it. Dehesidizesn bBef whpiype) i ty
of the dependent qbject fromthe i ndependent object (and hence the

rel evance dPr e¥éRigpendent object to the independent object). The direct

i nformati on of an object can be considered a set of values, each val ne

correspondigigqu th a ﬁlﬁé@é’s’%ﬁé&ﬂo@fﬁ&%@?ﬂ%@ RS REBOPALAL FBP el afnpid1 fanguage,

i ntersection operation. To determ ne
10 encoding format, etc.

Tree Allows selection of one or more branches of a hierarchical tree of values.
For example, a taxonomy for areas of study, organisational unit in a

business, available webservices etc.

Value Range This includes ranges of different types, for example ranges of integer
15 values, floating point values, dates etc. It allows for the specification of a

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

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

For example a list of priorities, or item categorisations.

The direct information of an item or object is then a set of context dimensions, each of

20  which is a subset of its dimension.

When two items, for example O and O have a relationship, either parent-child through
containment, or reference through directed links, then the combination of the two objects
direct information determines the visibility of the dependent object from the independent
object (and hence the relevance of the dependent object to the independent object). The

25  direct information of an object can be considered a set of values, each value corresponding

with a dimension.



intersection of the direct information of two itenms, the intersection
operation is perfornmed di nension by dinension. If O represents the direct

i nf or mat iwo 2066/7200bj ect O, then: O = [D1,D2, ..., Dn] pCcrianesdod@othe ith
di mrension of context. This intersection is perforned di nension by
di rensi on, hence we can wite o 1 no2*>=PYD1, ...,D1J n [D2!, D2 2,

., D2J and so, Ol n ®* n D2 2, ..., Dn n D2n] If any dinension for OL*

| & is the enpty set then the dependent ohject is not viewable through
that relationship. Contextual information The contextual information of an

itemis obtacs@hon@HIRhe ﬁﬁérXtiéﬂ@ ltlgé fGlectiBh Béé(;{?ttié)rf? %oﬁete@‘ﬂlljliettlﬁ?'e but al so

other itens with which it has a relationship. exanpl e, m A has a

rel at i onshiiptegsectignef the diredt informatiRn afhen ithe, thierimtetsectivhaopeedtionns pérfodmied

that it ha iR relatignship of type Y with itemB. ItemB, in turn, nmay have
a relati ongjrln ;e)nsé?n ngén%s th itemC Full information about item A should
include information indicating that itemA also has a relationship with

item C, al HBOF rbfeceng thBdirket ihfolBaorPemheobfebeO et i onship with item Cis
indirect informati on we have about item A It follows that the contextual

information of item A includes both direct and indirect information. Let us
say item A repré€enti®i e -nakel: 3there Reigtheit’ dimpesien efkontextray have a
rel ati onship of type "experience" with itemB, which represents "Year 7".

The rel ati omhdinRerictrigh f gefetmOM Ginfhnfin by @il GRACH MOk whfte diT ect

information of itemA is that it has a direct rélationship wth item B of

the type "experience" ItemB (year 7) may_have a rel ationship of type
"equi pment " wit r&f"tf&ﬁf’@ VEHDEMD?Izs---,DIn] N [D*, D%, ..., D%]

and so,
0'* N 0% =[D'; N D%, D, N D%, .., D'n N D]

10  If any dimension for O'* N O** is the empty set then the dependent object is not viewable

through that relationship.
Contextual information

The contextual information of an item is obtained from not only the direct information of
an item, but also other items with which it has a relationship. For example, if item A has a

15  relationship of type Y with item B, then the direct information of A is that it has a
relationship of type Y with item B. Item B, in turn, may have a relationship of type X with
item C. Full information about item A should include information indicating that item A
also has a relationship with item C, albeit through B. In this example, the relationship with
item C is indirect information we have about item A. It follows that the contextual

20  information of item A includes both direct and indirect information.

Let us say item A represents the name of a student. The student may have a relationship of
type "experience" with item B, which represents "Year 7". The relationship is a direct one
with item B. Accordingly, the direct information of item A is that it has a direct

relationship with item B of the type "experience".



"l ockers"; that is, students in Year 7 get allocated |ockers to store their
books in. ItemB may al so have a type "location”" with item D which is "Room
10". The weolatd/omzhi ps anongst the itens can be represerCEARS06/000140WS:
(student name, experience, Year 7) (Year 7, equipnent, |ockers) (Year 7,

| ocati on, Room 10) where (A, Y, B) represents that A has a relationship of
type Y wwth B. W may only be interested in whether any given student has a
| ocker or not. Accordingly, we require a ngchanismto automatically filter
the information to provide useful results (ie ignore the third relationship

above) . Thendh b Gehg BANRDISELABLENIMAS: Wibldhiine 2B B E KDl o Lo

its parent 1tem ni1'temo IC I'n question 1S an attribute).
It invol ves'loXewll tti ingstodeatsdarifeax 7 gal allochted hedkiesrio eford theirfbavkin. itt@B The

contextual information of .an item, be c ulated recursively as the
conbi nat i on™8Y alsh aYet‘?aW\?ed*%F%t&n |"Yfg§1¥%ﬁ WE{C&N ﬁici’qr%l hi | ds cont ext ual
information. (The word "child" here is used to describe an itemlinked by a

di r ect i onal THeeRitioREFHY Andngtie ¢iaisdan 66 RipReseniRl ab RAIRSWERL i on may be
considered the parents indirect information. This intersection is perforned

di mensi on ge/ di mensi on, as descri bed above. Each child is visible only if
none of 3 helSHidgRimamsnernsriencse YeroP operations yields an enpty set. Not all

of the othek . i i an itemhas a relationship nust be used to
determne t Yéj%l{?’e 3 gitlér;llé’c ékf)égs)i ndirect information. The filtering nechani sm
descri bed affede7 fayat@hsRodre 105ed to filter the relationshi ps which nay be
used to determine the direct or indirect information of an item Exanples -
cal cul ati on of contextual informationExanple 1 - Consider a system having

two itens, ¥h&Bea Yy, BY RpfkEtls Mo YoasAfrelaBbhiPOSHHE Yiwith BD ot her
10
We may only be interested in whether any given student has a locker or not. Accordingly,
we require a mechanism to automatically filter the information to provide useful results (ie

ignore the third relationship above).

15  The filtering mechanism determines whether an item is visible to its parent item (or an
item of which the item in question is an attribute). It involves calculating the contextual
information of the parent item. The contextual information of an item may be calculated
recursively as the combination of the items direct information with its childs contextual
information. (The word "child" here is used to describe an item linked by a directional

20  relationship.) The childs contextual information may be considered the parents indirect
information. This intersection is performed dimension by dimension, as described above.
Each child is visible only if none of the dimension intersection operations yields an empty

set.

25  Not all of the other items with which an item has a relationship must be used to determine
the items direct or indirect information. The filtering mechanism described above may also
be used to filter the relationships which may be used to determine the direct or indirect

information of an item.

30 Examples - calculation of contextual information



words: Itens - A Yl Relationships - (A L2, Yl) W specify that only the
class of relationships LI may be used to determne the indirect information
of an it ewo2bosdi7ezet | nformation Relationship (1R - LIPCHaAtRoG6e@0040 he
relationship is directional ie is directed fromA to Yl. Throughout this
specification we refer to A as the parent item and Yl as the child item

al t hough the relationship between A and Yl need not be one of parent and
child. The first step of the nethod of theo.preferred enbodinment is to
determne the direct information of the itemby identifying one or nore of
the other igeppyth which the itemhas a direct relationship. If we are
considering the contextual information of - itemA, the "other item wth

whi ch the i¢ensideas sgstethbeingteb aeinsns ang Yis rethated b maygif releti@tshipishilp oth2y .
So the direct jinformation of item A may be expressed as (L2: YI). This is a
structure ref g‘lng toitemYl. It contains information representing the
type of reladhonghiyn between the itens A and Yl (that is, L2) as well as
information representing the identity of the single |tem(that is, YI). The
next st8p dReletirnships héd, LavBlves identifying a class of relationships
within the one or nore relationships which nmay be used to determine the
indirect information of the item In this case we have specified that the

cl ass of reWatsp@if§tthitonly theryasher sedntiipdEl efayibeaistdtd didi'éihﬁﬁ‘@ﬂlehﬁ&&rcﬂat Ion
of an item, The indirect information of an item may be determ ned by

det er mi ni ndtoER2EAHelAR RN i nformation of items with which the itemin
question, A has a relationship falling withinthe previously specified
cl ass (ie LI). In this exanple there are no itens which have a rel ationship
with A16f tlhdir¢oy prdfoirhatioAddaatibmsbyipy(JIR) he.lcont ext ual information of itemA is

simply (L2: YI).

Note that the relationship is directional ie is directed from A to Y1. Throughout this
specification we refer to A as the parent item, and Y1 as the child item, although the
relationship between A and Y1 need not be one of parent and child.

15
The first step of the method of the preferred embodiment is to determine the direct
information of the item by identifying one or more of the other items with which the item
has a direct relationship. If we are considering the contextual information of item A, the
"other item" with which the item has a direct relationship is Y1 (through relationship 1.2).

20 So the direct information of item A may be expressed as (.2: Y1). This is a structure
relating to item Y1. It contains information representing the type of relationship between
the items A and Y1 (that is, L2) as well as information representing the identity of the

single item (that is, Y1).

25  The next step of the method involves identifying a class of relationships within the one or
more relationships which may be used to determine the indirect information of the item. In
this case we have specified that the class of relationships L1 may be used to determine the

indirect information of an item.

30  The indirect information of an item may be determined by determining the contextual

information of items with which the item in question, A, has a relationship falling within



Exanpl e 2 Consider a systemas follows: Itens - A B, Yl Relationships -

(A L2, YI') (B, LI, A IIR-L1 The direct information of itemAis (L2: Yl)
as Yl is wbeoedgnszof i nforrmation with which item A has &C®iAT2046/000040
relationship. The direct information of itemBis (LI: A. ItemYl does not
have any direct information, as there are no objects with which it has a
direct relationship. This information may be summari sed as follows: DI (A =
(L2: YI) DI(B) = (LI: A D(Yl) =0 To detierm ne the indirect information
of itemA, a determ nation needs to be nade of the contextual information
of the ite ' i g atJ .0 |1 hei

rel ations hirfge ﬁ%e%%bﬁgﬁlcsﬁgggéfggﬁ ﬁ%ﬁé‘gg%ﬁﬁg%gﬂﬁgﬁhgﬁ lfg?lg?t% orWn}% |i(1)%1]\%aaA does
not have a rektiatshimwithA oftheyype IL1. wi th any other item Accordingly, the
contextual information of itemA is the same as its direct information, ie
(L2:Y1l). However, itemB has a relationship of type LI with itemA. The

cont ext ual ARLRGARYI @B cBtekidMBrhdubier fAAD RakhAY (b yhe direct

information of itemB with the contextual information of TtemA, ie (LI :A)
conbined with (L2:Yl). The contextual information of itemA is the indirect
information.of itemB.In this exanple, when considering both the direct and
i ndirect i &F’i% ?on of itemB, there is only one itemfor each

rel ati onshi@ordsidega sy¥i@n as &3t Ng the direct and indirect information of
itemB in this exanple, we calculate the intersection of the itens

associated wth each relationship. Wiere the itens are nodes in a directed
acyclic grqgilhs_tReBr ﬁult of the intersection operation is the nost
specific node 1 n éath branch associated with the

10 Relationships — (A, L2, Y1) (B, L1, A)

IIR-L1

The direct information of item A is (L2: Y1) as Y1 is the item of information with which
item A has a direct relationship. The direct information of item B is (IL1: A). Item Y1 does
15 not have any direct information, as there are no objects with which it has a direct

relationship. This information may be summarised as follows:

DI(A) = (L2: Y1)
DI(B) = (L1: A)
20 DI(Y1)=()

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
a relationship 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

item A is the same as its direct information, ie (I.2:Y1).

However, item B has a relationship 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 (L1:A) combined with (L.2:Y1). The contextual information of

item A is the indirect information of item B.



relationship. The direct information of itemB (LI: A) does not share a
relationship with the contextual information of itemA (L2:Yl).

Accor di ngwg,20ae07¢2n Si nply express the contextual informratrisaanowiooidsem B as
{(tl A (L2:Yl) }. In this exanple, item A mght be Year 7, item B m ght
be John and itemYl. m ght be Room 10. L2 is the relationship "l ocation"
and LI is "experience". In other words: Relationships - (Year 7, |ocation,
Room 10) (John, experience, Year 7) IIR - 1experi ence Dl (Year 7) = (L2:Y1) =
(l ocation: Roon10) DI(John) (LI A) = (experience: Year 7) DI (V) 0 As

we are onl ot e SLedhih CEXRELLFBGS théf B Ry Rl DS RO 9 m&é on,

t he cont ext ua Rt oh o I oca I on:

(L2:Y1l). THe onkynmextrenaﬂor eam“fnehiabn tyfpeJthBn (:ombmlr@ the girectaintl meticzat ed
above, {(LI L2:Y1) exper| ence: Year | ocation: Room 10)}.

al ternati vép@mé\lé mafét%’é%éeﬁ@a ckample, vhgalEylal tB? "‘&%IP%FPPB% Hieptems aaﬁwrtefé

i ndirect i i ‘Vgl‘flatr t I

used in thgil lgqe?%zlﬁlaﬁgﬁsgﬁ) o] tﬁgkggér%ge%(}% gg@lﬁﬁgo@ﬁeﬂ%ﬁ Jl;ltgﬁy@(lj g?%mﬂlgq?%lshbﬁ em
A and i t5emt& al’c@setqtlnk@geﬂasiom &l the mostsdpepificnode th eroh biatich agochtad wigh thewhen
consi deri ng. %%hB (ie John) the fact that John has the experience of Year
7 s VISIb| Mhe fact that Year 7 is in Room10 is

i nvi si bl e. Corrponent s of direct information In the exanpl es above, direct
information is determned sinply by identifying one or nore of the itens

wi th which Th@ltep@mﬁmaqg@@f itom Bhdsl:4) dogsawt shase a1r¢1®tmhl|@ withthecentexiual some

ci rcunst ang f h to trea rel al i qQnshi
equi val ent ﬁ%’“&g@‘% 8?%’%9)[3’ g‘lz\rﬂg@t Ack rldmvréﬁg %enca(r:lashm e % ress &e& OPthﬁlﬁgl ude
itens \i0i chnfbdmatdn bitiveen B ail{l(EntA)r(EQ,agtn)pnsm p with the [ tem in question,

but are linked by a specified type of relationship to
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(Year 7) = (L2:Y1) = (location: Room10)
DI(John) = (LL1:A) = (experience: Year 7)
20 DIYD)=0

As we are only interested in "experience" to provide any indirect information, the

contextual information of Year 7 (item A) is (location: Room 10) ie (I.2:Y1). The

contextual information of John (item B) is, as indicated above, {(IL1:A) (L2:Y1)} or
25  {(experience: Year 7) (location: Room 10)}.

If, alternatively, we had selected L2 as the type of relationship to provide indirect
information, the contextual information of item A could not be used in the determination of
the contextual information of item B (as item A and item B are linked by relationship 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.



itens which do have a direct relationship with the itemin question. This
specification of relationships which can be used to determ ne direct

i nf or mat iwo 20epeei2hi cal | y, second information) enabl es elcasdizhoeomoison of

i nformation via one taxonony while allow ng discovery of the information
t hrough anot her taxonony (which specifies different relationships to be
used to cal cul ate second information). Exanple - calculation of first and
second i nformation Consider a systemas fabl ows: Objects: A B, Y, Z

Rel ati onships: (B, LI, A (A L2, Y1) (Y1, L3, Z1) Relationship class or
type for d 1.1 §eTell information (PR) LI Relationship classes or
types for géeﬁial mﬂé{lﬂggfgg%%tﬁgﬁlﬁ%%r%ti on (SIR) L2 - > L3In this system
rel ati onshiln th@exampdes dhose, disgpeinbbrntadbais detshipeddishplye aidestifgigonk dr insoré
second type of relationship. The notation "L2 -> L3" indicates a.

cor r espondeffd egﬁg%?”ft?‘ lf)‘g hgais Indugsindhas g difgplarelationshdp, HoweyerAngoma of

the items afgufRlaAtdsqRsitxBsiple] ¥hER )ﬁ)‘dlﬁigl?tc; tﬁ&t%lﬁﬁ&khf Bfag&ﬁmd&ﬁ t8ka
item the first and second rnformation of the item nust be’cal cul ated and
t hen corfbi nehier) doe iinfermatepn caprbe&xpirtved to instudenfeorsneticlodo net ave aglitect i t em A

is th . i t with which itemA h | aL.i onshi p of _any. type.
A has a1 ol SRR i ETRetm hvitesBn e S kRS esprir Sfver of asionghip 187
deter m ne tikgnsS@KRiGAdo ha{®s BRIt QB atiblsBIBwih Ble iRASH duRstdsh.

This specification of relationships which can be used to determine direct information
10  (specifically, second information) enables classification of information via one taxonomy
while allowing discovery of the information through another taxonomy (which specifies

different relationships to be used to calculate second information).

Example — calculation of first and second information

15  Consider a system as follows:

Objects:
A B, Y1, 71

20  Relationships:
(B,L1, A)
(A,L2,Y1)
(Y1,L3,71)

25  Relationship class or type for determining indirect information (ITR)

L1

Relationship classes or types for determining second information (SIR)
12—>13

30



identified are those which have a rel ationship of the second type with
items which have a relationship with itemA of the first type. In other

wor ds, i tworosdnzedzohave a rel ationship of type L3 wth iPCensa2edsioonihave a
rel ationship of type L2 with itemA. Yl has a relationship of type L2 with
itemA. Z has a relationship of type L3 with YI. So ZI has a relationship
with YI of type L3, and Yl has a relationship of type L2 with A So Z
forms part of the second information, exprngssed as (L3: Zl) (L3 being the
rel ati onship by which ZlI is linked to YlI). To cal culate the direct
informatio e t he
first and ggg%lr% ys‘tél?%?l% rﬁn algglsnaot@%ptgﬁ% gfﬁﬁ rru%l lﬁgFHH? %tji‘r)?glsg :}‘gjtllg%dse?&ﬁa
single rel &Slp@ﬂﬁljﬁlalﬂohsl@@,Tﬁehﬁ)tﬁﬁiﬂﬁmaﬁlmn indicaésmptotrespdiitiedd s;(eb&ezb):t}weei{he
indirect information of itemA is the contextual information of itens which
are rel atedd®dk®m A through a relationship of type LI. As there are no
such itens of information, the contextual information of itemA is the sanme
as its direct information, ie {(L2:Y1l) (L3:Z1)}. Considering now item B,
the fir$t iFiporethisianrillogtagion g thedtantisemdBelatonshipsone or nore itens with
which item B has a relationship of any type, ie (LI: A. There are no itens
which arelinked to itemB by the first type of relationship L2, so itemB
does not haygcAfiate SRt HfGHMRoh R an }E&% éferfﬁgttanu%wﬂa%fo%a%n bit BBl S
therefore its first information, i1e (LI: . To cal cul ate the contextua

i nf or mat i ormust be celuBted andrthdscogilingt and | ndirect information nust be
conbi ned. The direct information of itemBis (LI: A). The indirect
information of itemB is the contextual information of the itenms which

rel ate 00 i¢&¥idRBrihpitemoh, de fiedtatfotAsiinteREing YpRerh|A isithe bid 6r BERMTHNG Wwitlem A.
The contextual information of item A is calcul ated above as L2:Y1)

(L3:z1)}. Ashichiemis bat2 ehefansbiprodany Dipeof mas # sHatémshipded withwhefo &Jt?rfgﬁ*der ed
as a whol e, inﬁb?‘lglfa lfisr@b? '1? c?e%eﬁ'ﬁﬁﬁea&lg g Ml tfhfgﬁ' g’ﬂcfn t@lrnk ﬁ‘@% H%&l  totbe

contextual i Ion Si rrp y a Comb nat i on° o
r el at i onshiigentified{afd thodd whicﬁ.hﬁiz& a l3ichkhip.of the second type with items which have a

relationship with item A of the first type. In other words, items which have a relationship

15  of type L3 with items which have a relationship of type L2 with item A. Y1 has a
relationship of type L2 with item A. Z1 has a relationship of type L3 with Y1. SoZ1 has a
relationship with Y1 of type L3, and Y1 has a relationship of type L2 with A. So Z1 forms
part of the second information, expressed as (L3: Z1) (L3 being the relationship by which
Z1 is linked to Y1).

20
To calculate the direct information of A, the first and second information must be
combined. As the first and second information do not contain multiple items relating to a

single relationship type, the combination is simply {(L.2: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 L.1. As there are no such items of information, the
contextual information of item A is the same as its direct information, ie {(L.2:Y1)

(L3:Z1)}.

30 Considering now item B, the first information relating to item B is the one or more items

with which item B has a relationship of any type, ie (L1:A). There are no items which are



Exanple - profile driven application In this exanple we will consider a
nodel of an educational application for resource discovery and reporting.

Fi gure 2 we 2a0v/07k320strati on of the nodel including represem@bicmosr4of itens
and rel ationships. It has been split into a nunber of different sections.
These represent different functional areas of the application : User This
area contains all the profile information relating to a particul ar user,
and a specific search (query) they are runming in the application. In-this
exanple the profile is built fromthe details of the user (User) the
particul ar r i I

fovi co.t oy TRt R B elViyROof RERbIES LY, St b S nbihedBibectha, 1
case i s repnksentied Ths dreddaforihatoBofliean Bas tirefBteitefidst intficrmasion, iB€bl A)er
user of the system The query they run is specified as finding Science
resources for Year7. ConputingDevice is a sinple itemrepresenting the

har dvar e CaRabiidiib 8% Qhdxif ARYARichE (508, itein BS dldolRAFEERREIdATYA' oM
In this case the device 1s represented as text onlycapable |ch cou

i ndi cat & a thestybbanuhhingt Hl leodirest tnddrmabéion of itemthisa(Ld i Avp The ireditecbinfmchadbs pf ay .

Year Level , .GradeLevel .. Subject, Displ des, . . i t
the di 1 er difm P B GaneStaL Bt et ot Moot biEk e T $6e H FRSHhr oo ar o
specific thIaﬂSnﬁ@b@ﬁ}yb?D@J indRf¥Rk BmpHeh AL TR ¢ASdxth N RFBatBN & iB@NArkC. A

mappi ng via G adeleve i nks_exists between the YearlLevel and G adelevel

t axonomi es.caipyiated abgye eakdRo¥il d-3rebt edethe ditget andfindirent infeupaiioneofdfem B,
classificat] 3 0 I . A Student is.ip at
school . Repu B OITEER AT Sl nEET SRR T Bhe FEE il e RS Merlie e 1o

di spl aylor esihtestuabinforiesioh lof iein/ B isk$Bply O@ibinationastehd faionships @ CLagyi fied

inthis exa(IrIB:IYel)t% 3:tZFi()a}-type of output they give

Example — profile driven application

15
In this example we will consider a model of an educational application for resource
discovery and reporting. Figure 2 is an illustration of the model including representations

of items and relationships.

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

20  areas of the application :
User

This area contains all the profile information relating to a particular user, and a specific
search (query) they are running in the application. In this example the profile is built from
the details of the user (User) the particular query they are running (UserQuery) as well as
25  what sort of device they are using to run the query (ComputingDevice). The user in this
case is represented as a Year 7 & 8 Teacher or Student who is a beginner user of the
system. The query they run is specified as finding Science resources for Year7.
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



(Displ ayMbde) and in this exanple one provides results in BTM. format, the
other in plain text. Search This area contains three main types of objects.
Sear ch Uswo 2bostogns2aces (SearchUP) are itens that that destrateocaouser
interface for the user to performa search through. This exanple has two
SearchU's with one representing a basic interface, and the other a nore
advanced, or expert interface. Search Tools (SearchTool *) represent
configurations for different sources of resources. These tools could range
froma configuration that connects to the local system to an interface to
a rel ationa| e . f. ' | t.0.: ryjce
That ol 1 o R0k BRRRGoul €plieB TSl Aty LneEBUEELL R Ly BRI 5,
resul ts thatispiaye associated in this case with specific Search Tools. These
are representative of a resource that a user may find and use such as a web
page, an i or the itens of interest are
as foll ows: 4428 HARGLCVE R PHPIGEE AP RIS ICIENa s our ceFr om

SearchTool A) (G adeLevel : Prinmary) (Subject: Maths)} ResourceA2

{ (Resour celRR rcpRAEMNAOQHlent HxRHEMAN Oked WRRRNHA EYDIich O T tirstthie lafesS) )
ResourceB 1 {(ResourceFrom SearchTool B) (YearlLevel: Year7) (Subject: Engh'
sh) } Résoupedfp tq hreducationfrdomairsedrilstiio bisBvq are ardre gerlericYAanppin(eSiibj ect :

Engl i sh ar.chTaoopl. | iedTo; ear chUl A ~Searchll B Subj.ect :

et ho, ) S rgaury o <cREb e hg pieae el MR BB SRR Rdorp IR oo

(Subj ect:  Eagriostids repeadt kb AiffARRLbRETS clddsiGic Qe yhtetixRed ieMBeibdwpart) }
SearchU B {(AppliedTo: UserQuery) (Experience: Beginner)} Reportl

{ (Di spl ayMoeel aseident is MppfischePfo:  User Query) } Report2 {(Di spl ayMbde: HTM)
(Appl i edTo: User Query)}

Reports

=

10  This area contains the report items which can be used to display results obtained from the
users query. These reports are classified in this example by the type of output they give
(DisplayMode) and in this example one provides results in HTML format, the other in

plain text.
Search
15  This area contains three main types of objects.

. Search User Interfaces (SearchUI*) are items that that describe a user interface for
the user to perform a search through. This example has two SearchUIs with one

representing a basic interface, and the other a more advanced, or expert interface.

. Search Tools (SearchTool*) represent configurations for different sources of
20 resources. These tools could range from a configuration that connects to the local
system, to an interface to a relational database, to a configuration for connecting to

a web service that allows searching.

. Search Results (Resource™) represent a few possible results that are associated in
this case with specific Search Tools. These are representative of a resource that a

25 user may find and use such as a web page, an image, a document etc.

The results for the items of interest are as follows:



User Query {(YearLevel: Year7) (AppliedTo: User) (Subject: Science)} User
{(YearLevel: [Year7, Year8]) (AppliedTo: ConputingDevice) (Experience:

Begi nner )WoCoempuataizngDevi ce {(Di spl ayMode: Text)} |tens PCHiATR0E6/000040

i nformation: ResourceAl {(ResourceFrom SearchTool A) (G adelLevel: Primary)
(Subject: Maths)} ResourceA2 {(ResourceFrom SearchTool A) (G adeLevel:
Secondary) (Subject: Physics)} ResourceBl {(ResourceFrom SearchTool B)
(Year Level : Year7) (Subject: English) (G adeLevel: Forml)} ResourceB2
{(ResourceFrom SearchTool B) (YearLevel: Year5) (Subject: English)

(G adelevelye (3 afigg i) fo}m% chTool A {(AppliedTo: [SearchU A, SearchU B])
(Subj ect: [Maths, Science (ﬁ Sear chTool B { (Appl i edTo: [ SearchUl A,

Sear chUl B] )==(=Sﬂ:b-j29bl———ﬁ+l-g++ulf;] =SearchtbA-{{Appii-edFs: User Query)
(Experience: Expert)} SearchU B {(AppliedTo: UserQuery) (Experience:

Begi nner) } RReperit | { ({BesyrFiapMygelooNegudiLeRppty @difoMadgger Query) } Report 2

{ ( Di Spl ay rce. M‘) rce earch’Too T: eevgy ndar II; . 1S (Year Level : Year 7)
(Subj ect : N%%?uen{zg (Ap (FAQLP ' ds &ﬁﬁé%éﬁ%éﬁ{g:b}%ﬁg‘% )§} User {(YearLevel:
[ Year 7, 5Ye&e8¥B1( Appl{(R@daT@xom&aafﬁpmmmngmwi ) (pipepRgingnce:  Begi nner)

(GradeLeveI rm, For ut i ngDevi ¢ é | ayMbde:

Text)}Cal cu L{‘lBgn of ‘& récé%‘)m}se"frc?)%ﬁe% Veﬁ"ﬁeérs)ﬁ“%e r%ﬁ’? "ndi cates that the

rel ati onshispehity@ar Leviehplicostrepondsum i aal berghi p "G adeLevel ". In
other words, the relationship "YearLevel"” is a first type of relati onshi p,

and rel ati SHENPYP " G diaTigTRiseriUL. S WREHIE PIsBWbf el ati onshi p. Consi deri ng

the item OfsealchfiOr Mat i @PyiicdRE QUG RRpedence: EkkrpNas the fol I ow ng direct
rel ati gnshi ps: (ResourceB 1, ResourceFrom SearchTool B) (ResourceB 1,

Year L 6\}‘8 | S%%FB?) {(AppliedTo: UserQuery) (Experience: Beginner)}
Reportl {(DisplayMode: Text) (AppliedTo: UserQuery)}
Report2 {(DisplayMode: HTML) (AppliedTo: UserQuery)}
UserQuery {(YearLevel: Year7) (AppliedTo: User) (Subject: Science)}
User {(YearLevel: [Year7, Year8]) (AppliedTo: ComputingDevice) (Experience: Beginner)}

15 ComputingDevice  {(DisplayMode: Text)}

Items — direct information:

ResourceAl {(ResourceFrom: SearchToolA) (GradeLevel: Primary) (Subject: Maths)}
20 ResourceA2 {(ResourceFrom: SearchToolA) (GradeLevel: Secondary) (Subject: Physics)}
ResourceB1 {(ResourceFrom: SearchTooIB) (YearLevel: Year7) (Subject: English) (GradeLevel: Form1)}
ResourceB2 {(ResourceFrom: SearchToolB) (YearLevel: Year5) (Subject: English) (GradeLevel: Grade5)}
SearchToolA {(AppliedTo: [SearchUIA, SearchUIB]) (Subject: [Maths, Science])}
SearchToolB {(AppliedTo: [SearchUIA, SearchUIB]) (Subject: English)}
25 SearchUIA {(AppliedTo: UserQuery) (Experience: Expert)}
SearchUIB {(AppliedTo: UserQuery) (Experience: Beginner) }
Reportl {(DisplayMode: Text) (AppliedTo: UserQuery)}
Report2 {(DisplayMode: HTML) (AppliedTo: UserQuery)}
UserQuery {(YearLevel: Year7) (Subject: Science) (AppliedTo: User) (GradeLevel: Form1)}
30 User {(YearLevel: [Year7, Year8]) (AppliedTo: ComputingDevice) (Experience: Beginner)

(GradeLevel: [Form1, Form2])}

ComputingDevice  {(DisplayMode: Text)}



(ResourceB 1, Subject, English) Accordingly, the first information of
ResourceBl is {(ResourceFrom SearchTool B) (YearLevel: Year7) (Subject:
Engl i sh) }woRh&/i782m Year 7 is in the relationship (Year PCT@RMsowah, Form
1). It follows that Form1 is in a relationship of the second type with an
itemof information (Year7) which is in a relationship of the first type
with ResourceB 1. Accordingly, the second information of ResourceB 1 is
(GadeLevel : Forml). The direct informatian of ResourceB 1 is the

conbi nation of the first and second information, ie {(ResourceFrom

Sear chTool By, e@sd-6vElect {-\ﬁ?@ga)doﬁSubj ect: English) (G adelLevel:
Form)}.ltenms - nt ext ua n tion : ResourceAl {(YearlLevel: Year7)
(Appl i edTo: [SearchU A, SearchUEB]) (G adelLevel: None) (DisplayMde: Text)
( Exper i encelheBbggramandic{tRe thatithe elrgonshipe AfeatiToe! "AprieSuinde etith dlatienship

Resour ceA2 {{(Yearlevel : Year7 i edTo: ,{,SearchUl A, _.Sear chU .
(G ageLeveI ﬁr&(g V?elv(ellﬁi %%?réwﬁ%ﬁéép’%@p?&tlﬁxgg?@% g.ls S5 Re Io?reﬂtgonshlp,
(Resour ceFr@mrelaﬁ@ﬁswspT@ﬂa&éLe(v%phk sgédonﬁ’gﬁei dradlbuibiasgir ceBl {(YearLevel:
Year7) (AppliedTo: [SearchU A, SearchU B]) (G adeLevel: Form)

(D spl a%Nbde: Text) (Experience: Beginner) (ResourceFrom SearchTool B)
(Subj ect: MNepfsidering ghsifae phinfermasion eResourqeBd e, it hagdhe fellbpang fgectr chUl A,
Sear chUl B] )reﬁaﬂ%@ evel : None) (DisplayMdde: Text) (Experience: Beginner)
(Resour ceFrom Sear chTool B) (Subject: None)} SearchTool A {(Year Level :
Year7) (AppliedTo: [SearchU A, SearchU B]) (G adeLevel: Formnl)

(D spl ayModResobecetB1, RExpecihromeSedietJioot®y ) ( Subj ect: Sci ence)} SearchTool B

{(Year Level -, Year (@gﬁl@ly dJo: [ SearchU A, SearchU B]) (G adeLevel: Form)
(Di spl ayModBesOHEEBL: ¢ &e%@ﬂg Begi nner) (Subject: None)} SearchU A

{ (Year Level(RestRa¢cB1, SbjREL BAJIRsh) User Query) (G adelLevel : Form)

(D spl ayMode: Text) (ExXperience: None) (Subject: Science)} SearchU B

{(Year Hvel : Year7) (Appli edTo: UserQuery) (G adelLevel: Form)
(Di spl abedAECCO;'rCﬁﬁ(éI%’, tin@ﬁ?s LAfoRGS ionB(%Qiers]g&EgBl is {(ResourceFrom: SearchTo0olB)
(YearLevel: Year7) (Subject: English)}.

The item Year 7 is in the relationship (Year7, GradeLevel, 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

ResourceB1 is (GradeLevel: Form1).

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



(Subject: Science)} Reportl {(YearLevel: Year7) (AppliedTo: UserQery)
(GradeLevel : Forml) (D splayMde: Text) (Experience: Beginner) (Subject:
Sci ence) jwBepavt72s2) ( Year Level : Year7) (AppliedTo: User Qrempau2(deoaashevel :
Form ) (D splayMde: None) (Experience: Beginner) (Subject: Science)}

User Query {(YearLevel: Year7) (AppliedTo: User) (G adeLevel: Form)

(Di spl ayMode: Text) (Experience: Beginner) (Subject: Science)} User
{(YearLevel: [Year7, Year8]) (D splayMde:18Text) (AppliedTo:

Conput i ngbDevi ce) "(Experience: Beginner) (G adelLevel: [Fornl, Forn?])}
Conput i ngDeydnee ChilieR b qn@%ﬂogext)} Consi dering again Resour ceBl, we have
determ ned above that its direct information is {(ResourceFrom

Sear chTool B={=¥earktevefF==Yeer—=<Subject-—Engtish—=-& adelLevel : Form)}.
Its indirect information is the conbination of the contextual information
of those i thswscedi t h wiidieeyvel Yeafi&pligd Ty BtaghUlo fearthil/ 18D fOzbidlévek @fongl (RidniyodarText)
identified class or dﬁxw@iensep@girinéfr)i(le:dmrteweSearaﬁh:@lAI(yxpj%N@é)} rel ati onshi ps which

may be gse q{esou eter mSZ%HeLF P?eﬂ é n di lréd%o Eearch Ogeg%BjBi? r&ra eLevel .FonnlAg)las‘?rlaglgtid% ’]éﬁz(té d

rel atlonshl ps plie
above, Resour ceBl hasExﬁe“?“éel Bé%"l“‘i?rﬁ%f?l"iﬁ“%%‘ﬂf’f"é)éﬁj‘5 hys{ﬁi”t h SearchTool B. So
t he cont extrédlcedinf or nakdn@n:: @) SRRELH FARIUB, beichlBE GrMev6.8Gh) iIDRfLONIIB KON Of

Resour ceBl . The cont exgd@lcel gg%hggﬂmgoj,rgﬂmpgemﬁeo@lg)an,g' iQPkdRycan be calculated to
be: {(Yearlevel: Year7) (AppliedTo: SearchU A) (JAppI i edTo: SearchUl B)

(& adeLeveIR“mFTO‘?rzm ) ({Geasistekinddertied e RepyhUIABrarbY Bl FredeleveBbiqyd) Miveay)lod¢ Buthj ect :
None) } .10The cont ext uakxrdimfdrsmbi@rueforResdTmBdBhiect ¥l conbi natl on of its

di rect and kaggllogfllg ct i{ é@[r ”P‘%ar% (A& 11ed90 féea{m)'m Eear%hblg]é%ﬁldegev% Fo 19 Dtspla ode "?ext)

information, we calc 1 1 mner( I Sm” associ at ed
with each relationship® 'i“:‘ acte e?la PoRgHi’p, al ong with |ts rel ated itens,
may be | i stsedatoofear LawekievelYBar) (Appid¥eaishcruIAY @RnuiB]) (GHeRe: CRRTIDRREGNode: Text)

y

(Experience: Beginner) (Subject: None)}

15 SearchUIJA {(YearLevel: Year7) (AppliedTo: UserQuery) (GradeLevel: Form1) (DisplayMode: Text) (Experience: None)
(Subject: Science)}

SearchUIB {(YearLevel: Year7) (AppliedTo: UserQuery) (GradeLevel: Form1) (DisplayMode: Text) (Experience: Beginner)
(Subject: Science)}

Reportl {(YearLevel: Year7) (AppliedTo: UserQuery) (GradeLevel: Forml) (DisplayMode: Text) (Experience: Beginner)
20 (Subject: Science)}
Report2 {(YearLevel: Year7) (AppliedTo: UserQuery) (GradeLevel: Form1) (DisplayMode: None) (Experience:

Beginner) (Subject: Science)}

UserQuery {(YearLevel: Year7) (AppliedTo: User) (GradeLevel: Form1) (DisplayMode: Text) (Experience: Beginner)
(Subject: Science)}

25 User {(YearLevel: [Year7, Year8]) (DisplayMode: Text) (AppliedTo: ComputingDevice) (Experience: Beginner)
(GradeLevel: [Forml, Form2])}

ComputingDevice  {(DisplayMode: Text)}

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

30  {(ResourceFrom: SearchToolB) (YearLevel: Year7) (Subject: English) (GradeLevel:
Form1)}. Its indirect information is the combination of the contextual information of those
items with which it has a relationship falling within an identified class or of a specified
type. The types of relationships which may be used to determine the indirect information
of items are the relationships "AppliedTo", "ResourceFrom" and "Implies".

35
As indicated above, ResourceB1 has a relationship "ResourceFrom" with SearchToolB. So

the contextual information of SearchToolB is the indirect information of ResourceB1.



Appl i edTo: Search U A, SearchU B = SearchU A, SearchU B (when conbi ned)

G adeLevel: Form, Forml = Form 1 (when conbi ned) Di splayMdde: Text

Experi encwo 2Begi7mszer Resour ceFrom Sear chTool B Subj ect : PEmglU28(%/000d3ne =
None (when conbi ned) So the contextual information of ResourceBl is
{(YearLevel: Year7) (AppliedTo:[SearchU A SearchU B]) (G adeLevel: Form)
(D spl ayMode: Text) (Experience: Begi nner) (ResourceFrom SearchTool B)
(Subj ect: None)}. The results of the userggquery are the result itens that
are "in context", that is, are visible to the UserQuery item As indicated
earlier, anitemis visible only if none of its dinension intersection
operations yields an enpty set. The rel ationship "Subject” does not have an
associ at ed TheemmteAumbindomyltipn of BearchT@riBican botaltulaedabbe” from Resour ceBl,

d di ngly._ i f . Fi | h
anme syat erkGEIavE A Sppaion s Saebita kpoleali S Sh SRR var ¢ i
the "user” myed) QbifsﬁlﬁyMBH&”Féx@o(ﬁ?(&@éﬂie%n'é&tl@@éiﬁf&rj ®u jegEﬂ;(l E\ﬁ)ngg}. The

rel ationships inh the system are: ( , Experience, ert) (User,
Year Level , Year5) (User, YearlLevel, Year) (ConputingDevice, DisplayMde,

appl 1 ecTo, i ester DT ot ol RPessr RSt 6 B i g baiert
Appl i edTo, ihkemfli&t. Mo combine the direct and indirect information, we calculate the intersection
of each set of items associated with each relationship. Each relationship, along with its
related items, may be listed:
10
YearLevel: Year7, Year7 = Year 7 (when combined)
AppliedTo: Search UIA, SearchUIB = SearchUIA, SearchUIB (when combined)
GradeLevel: Forml, Form1 = Form 1 (when combined)
DisplayMode: Text
15  Experience: Beginner
ResourceFrom: SearchToolB

Subject: English, None = None (when combined)

So the contextual information of ResourceB1 is {(YearLevel: Year7)
20  (AppliedTo:[SearchUIA, SearchUIB]) (GradeLevel: Form1) (DisplayMode: Text)

(Experience: Beginner) (ResourceFrom: SearchToolB) (Subject: None)}.

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

25  intersection operations yields an empty set. The relationship "Subject" does not have an
associated item. Accordingly, this item is not "viewable" from ResourceB1, and

accordingly is not the result of the query.

Figure 3 illustrates the same system queried by a different user. The items of information
30  within the "user" area differ from those illustrated in Figure 2. The relationships in the

system are:



(SearchU B, AppliedTo, UserQery) (SearchTool A, AppliedTo, SearchU A)
(SearchTool A, AppliedTo, SearchU B) (SearchTool B, AppliedTo, SearchU A)

( Sear chTowbBposAppd2znedTo, SearchU B) ( Resour ceAl, Resour eeFraanposHeandachTool A)
(Resour ceA2, ResourceFrom SearchTool A) (ResourceBl, ResourceFrom

Sear chTool B) (ResourceB2, ResourceFrom SearchTool B) (Reportl, AppliedTo,
User Query) (Report2, AppliedTo, UserQery) (SearchTool A, Subject, WMaths)
(SearchTool A, Subject, Science) (ResourceAb, Subject, Maths) (ResourceAl,

G adelLevel, Primary) (ResourceA2, Subject, Physics) (ResourceA2,

G adelLevel, g%w ( hTool B, Subject, English) (ResourceBl,
Subj ect, Eég?(%gﬁ? eé%l}z??g%f, Year Level , Year7) (ResourceB2, Subject,

English) (REsauiYeaB2yelY¥aadtigvel , Year5) (SearchU A, Experience,

Expert) (SearchUL B, Experience, Beginner) (Reportl, DisplayMde, Text)
(Report 2, @éﬁkﬁ%&é&ﬁ%ﬁ)

(ComputingDevice, DisplayMode, HTML)
5  (UserQuery, Subject, Maths)

(UserQuery, YearLevel, Year5)

(User, AppliedTo, ComputingDevice)

(UserQuery, AppliedTo, User)

(SearchUIA, AppliedTo, UserQuery)

10 (SearchUIB, AppliedTo, UserQuery)
(SearchToolA, AppliedTo, SearchUIA)
(SearchToolA, AppliedTo, SearchUIB)
(SearchToolB, AppliedTo, SearchUIA)
(SearchToolB, AppliedTo, SearchUIB)

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

20  (Report2, AppliedTo, UserQuery)
(SearchToolA, Subject, Maths)
(SearchToolA, Subject, Science)
(ResourceAl, Subject, Maths)
(ResourceAl, Gradelevel, Primary)

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

30  (ResourceB2, Subject, English)
(ResourceB2, YearLevel, Year5)
(SearchUIA, Experience, Expert)



(Maths, Inplies, Subject) (English, Inplies, Subject) (Science, Inplies,
Subj ect) (Physics, Inplies, Science) (Biology, Inplies, Science) (Yearbh,

| mpl i es, woeantsen7ed2) (Year, Inplies, YearlLevel) (Year7, PaplAtesqe/ovesnlevel)
(Year8, Inplies, YearLevel) (Primary, Inplies, G adelLevel) (Secondary,

| mplies, GadeLevel) (G ade5, Inplies, Primary) (G ade, Inplies, Primary)
(Form, Inplies, Secondary) (FornR, Inplies, Secondary) (Year5, G adelLevel,
Gradeb) (Yearb, GradelLevel, Gade) (Year7.21G adeLevel, Form ) (Year |,

G adelLevel , For er) Results of calculations determning the first

i nformati or( egrggl i egéﬂ@t%\?g?ﬁg direct information are as follows:|tens

- First-info source sourceFrom SearchTool A) (G adeLevel : -
Pri mary) ($Rlapem:1 ‘Dibfsibjelplle, Reggur ceA2 { ( Resour ceFrom Sear chTool A)

(G adelLevel .. Secondary ubj ect . Physics)} ResourceBl {(ResourceFrom
Sear chTool B e?%%rl?}éR’}éz'Mgi‘é Subj ect: English)} ResourceB2

{ (Resour cel—‘(ms,ﬁgﬁﬁ&b§%le§) (Year Level : Year5) (Subject: English)}
5  (English, Implies, Subject)
(Science, Implies, Subject)
(Physics, Implies, Science)
(Biology, Implies, Science)
(Year5, Implies, YearLevel)

10 (Year6, Implies, YearLevel)
(Year7, Implies, YearLevel)
(Year8, Implies, YearLevel)
(Primary, Implies, GradeLevel)
(Secondary, Implies, GradeLevel)

15 (Grade5, Implies, Primary)
(Grade6, Implies, Primary)
(Forml, Implies, Secondary)
(Form2, Implies, Secondary)
(Year5, GradeLevel, Grade5)

20 (Year6, GradeLevel, Grade6)
(Year7, GradeLevel, Forml)
(Year8, GradeLevel, Form2)

25  Results of calculations determining the first information, second information and direct

information are as follows:



Sear chTool A {(AppliedTo: [SearchU A, SearchU B]) (Subject: [Maths,
Science])} SearchTool B {(AppliedTo: [SearchU A SearchU B]) (Subject:
Engl i sh) }wBeasattid2d { (Appl iedTo: User Query) (ExperiencerCEsienteipoBear chUl B
{ (Appl i edTo: UserQuery) (Experience: Beginner)} Reportl {(DisplayMde:
Text) (AppliedTo: UserQuery)} Report2 {(DisplayMde: HTM.) (AppliedTo:
User Query)} UserQuery {(YearLevel: YearS) (AppliedTo: User) (Subject:
Mat hs)} User {(YearLevel: Year5) (YearlLeveR: Year ) (AppliedTo:
Comput i ngDevi ce) (Experience: Expert)} ConputingDevice {(D spl ayMde:
HTM.) } |t eneems OFir@Ghformb@sat i on: ResourceA {(ResourceFrom SearchTool A)
(GradeLevel : Primary) (Subject: Mths)} ResourceAZ { (Resour ceFr om
Sear chTool A-{GradeEever=—Sccordayr=CSubFeet==Rlrysi=es) } Resour ceBl
{(ResourceFrom SearchTool B) (YearLevel: Year 7) (Subj ect: English)
(GradeLevel*=Fetin ) } {%WWWQIR@@?}PV@@FWWU@Ealrlt@hTooI B) (YearLevel:
Year 5 ) (SLiQJo@cGIIZ Enq%ﬂesgtpc‘)ﬁro('ncieaac%!ﬂ%\(ézld uvgs%gn%;y) )Sub]e ?-?yar hTOOl A {(Appl I edTo:
[ SearchUl A, SearchUl B]) (Subject Mat%s Sci ence 3 Sear chTool B
{ (Appl i éde‘eSO‘fCSEar ChU[RROUTCS@‘&F%MOB}))YB(ﬂSub](MI}(SHgﬂr@ihﬁLBJ Ih?B} { (Sigr f:hU:jé

i edT r Quer )es K 5P ea‘% ear c pliedTo:
Bgéfp@ery) q(f peri enc{ O'%Q((Bl %erﬁfﬁqsﬁ/ Q(Pﬁ' (Sﬁj EI%—WN/bde Text) (AppliedTo:
User Query) }SeaRapcmﬂrt 2 {{(Alb)hsmcl angMeSearaﬂM<)5ub(eoApplha editgy User Query)} User Query
{(Year LevelS hT (.Subj dect I\/atsh &PA&))I i edTo: User) (G adelLevel:
G ade5)} USEr ?E\(ear L{@\I/’%‘ To: [Spgly A Sear ¢ Bl edTo: ~ Conput i ngDevi ce)
( Experi enceearctEmpert) {(Aghaﬂetsa@@;ly)mxl;e@am;epam Grade] )} ConputingDevice
{(Di spl.ayMpde: HTM.)}Iltens - contextual information: ResourceAl
{( Year U8velS=¥¥ar 5 ) (AmITF Ceee pmeae@imenl  Sear chUl B]) (GradeLevel :

G adeb5 ) ( aepSrQ | ay Mod Q('DiSMMdQ: Text) (AppliedTo: UserQuery)}

Report2 {(DisplayMode: HTML) (AppliedTo: UserQuery)}
UserQuery {(YearLevel: Year5) (AppliedTo: User) (Subject: Maths)}
User {(YearLevel: Year5) (YearLevel: Year6) (AppliedTo: ComputingDevice) (Experience: Expert)}

15 ComputingDevice  {(DisplayMode: HTML)}

Items — direct information:

ResourceAl {(ResourceFrom: SearchToolA) (GradeLevel: Primary) (Subject: Maths)}
20 ResourceA2 {(ResourceFrom: SearchToolA) (GradeLevel: Secondary) (Subject: Physics)}
ResourceB1 {(ResourceFrom: SearchToolB) (YearLevel: Year7) (Subject: English) (GradeLevel: Form1)}
ResourceB2 {(ResourceFrom: SearchToolB) (YearLevel: Year5) (Subject: English) (GradeLevel: Grade5)}
SearchToolA {(AppliedTo: [SearchUIA, SearchUIB]) (Subject: [Maths, Science])}
SearchToolB {(AppliedTo: [SearchUIA, SearchUIB]) (Subject: English)}
25 SearchUIA {(AppliedTo: UserQuery) (Experience: Expert)}
SearchUIB {(AppliedTo: UserQuery) (Experience: Beginner)}
Rep'ortl {(DisplayMode: Text) (AppliedTo: UserQuery)}
Report2 {(DisplayMode: HTML) (AppliedTo: UserQuery)}
UserQuery {(YearLevel: Year5) (Subject: Maths) (AppliedTo: User) (GradeLevel: Grade5)}
30 User {(YearLevel: [ Year5, YearG]) (AppliedTo: ComputingDevice) (Experience: Expert) (GradeLevel:

[Grade5, Grade6])}

ComputingDevice  {(DisplayMode: HTML)}



(Experience: Expert) (ResourceFrom SearchTool A) (Subject: Maths)}
ResourceA2 {(YearLevel: Year5 ) (AppliedTo: [SearchU A SearchUl B])

(G adeLewsD:20Mdor1ey20 (Di spl ayMode: HTM.) (Experience: ExpecmAlzResoudseFrom
Sear chTool A) (Subject: None)} ResourceBl {(YearLevel: None) (AppliedTo:

[ SearchUl A, SearchUl B]) (G adeLevel: None) (DisplayMde: HTM.) (Experience:
Expert) (ResourceFrom SearchTool B) (Subject: None)} ResourceB2
{(YearLevel: Year5) (AppliedTo: [SearchU A3. SearchU B]) (G adelLevel:

G adeb) (D splayMde: HTM.) (Experience: Expert) (Reisour ceFr;)m(Ap i edT
Sear chTool archTool A {(YearLeve Year 5 pliedTo:
[ Sear chuUl A@e&%é’d&%&uaﬁ%ﬁ%gﬁgvel Grade5 ) (D splayMde: HTM)
(Experience.__Expert) (Subj ect. Maths)} SearchTool B {(YearLevel: Year5)
(AppliedTo: [SearchU A, SearchU B]) (G adelLevel: GracTeS) (Di spl ayMode:

HTM.) (Expegd : . ; NRpe rc hlJ \rLeve ear5)
( Appl) i g dTg?{E%S&gfae%;)fE‘:); éggffl Qx‘f’c; £ mNQJﬂA. Q deen ]3& Léﬁsiugsy G)aﬂﬁﬁ/i‘_dﬁ IHTMLY
J

(Experience: Expert) ect . WeFﬁog) e é’cé?)c ear Level : Yearbh)
( App! i e8To:Resisrer2Querigalé@rade Lenelrs: [s@rcwdse@rchwmb (spdeaayeMsde (ishHyMbd}: HTML)
(Experience: None) (iShth@kper) Mablrsom: sepoallsuffXeanLevel : Year5s )
(Appl i edTo: UserQJe X’) (GradeLeveI G ade5) (D spl ayMode: None)
(Experi enc & Eer t Y PSH] ?:‘“‘f(APPR?ﬁTE"Hgﬁj‘}hUIﬁegfj’&’i‘ ”‘f‘(“‘?‘é‘ﬁ‘r Yogr) @isplayMadea FBAL)
(Appl i edTo: User QJer“VBe“e(‘@Eé”&@@é*e‘@me@%fﬂ@@? Setpptapiedy Mode: HTM.)

( Experi enc&esokedRer t ) vkt R ES iapNRENBhtnuS &LSHBY (}érac{el(ey? @1';45:5} %bgl(ﬂa MoE )

I To: Us e - d perience:
(EXABEr!t)qg(gubj eg'[) (@%geg&%% le)(rR ga;%g)glr%)e gﬂlﬁgk@e{ar 5)? Year ]) (D splayMode:

HTM.) ( ApplSteeiegrqab: Cdﬁf){}tVPWg@ewlm@To S yEY N @Bl (ChIper: hdel) Gisprghadde WRML)
[ Grade5, G ade6])} ConputiEngDewiegondf)Di spl ayMbde: HTM.)} Conbi ni ng
oper ati ons

SearchToolB {(YearLevel: Year5) (AppliedTo: [SearchUIA, SearchUIB]) (GradeLevel: Grade5) (DisplayMode: HTML)
(Experience: Expert) (Subject: None)}

15 SearchUTA {(YearLevel: Year5) (AppliedTo: UserQuery) (GradeLevel: Grade5) (DisplayMode: HTML) (Experience: Expert)
(Subject: Maths)}

SearchUIB {(YearLevel: Year5) (AppliedTo: UserQuery) (GradeLevel: Grade5) (DisplayMode: HTML) (Experience: None)
(Subject: Maths)}

Reportl {(YearLevel: Year5) (AppliedTo: UserQuery) (GradeLevel: Grade5) (DisplayMode: None) (Experience: Expert)
20 (Subject: Maths)}
Report2 {(YearLevel: Year5) (AppliedTo: UserQuery) (GradeLevel: GradeS) (DisplayMode: HTML) (Experience: Expert)

(Subject: Maths)}

UserQuery {(YearLevel: Year5) (AppliedTo: User) (GradeLevel: Grade5) (DisplayMode: HTML) (Experience: Expert)
(Subject: Maths)}

25 User {(YearLevel: [Year5, Year6]) (DisplayMode: HTML) (AppliedTo: ComputingDevice) (Bxperience: Expert)
(GradeLevel: [Grade5, Grade6])}

ComputingDevice {(DisplayMode: 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 direct and indirect
information. For example, if items represent parts of a book, with different parts of the
book contained within each other, a union operation may be more appropriate than an

35 intersection operation.



In the previous exanples an intersection operation has been used to conbi ne
the direct and indirect information about an item However the nature of

t he conbiwoOngosapes2ati on i s dependent on the nature of tReTiAtRaerspoet4at i on of
items conprising the direct and indirect information. For exanple, if itens
represent parts of a book, with different parts of the book contained

wi thin each other, a union operation may be nore appropriate than an

i ntersection operation. Consider a book comyai ni ng a nunber of nested
sections - Pl, Pl. 1 and PI. 1.1. PI. 1.1 is contained within P1.1, mhich

is inturn %&ﬂ&%& Q%GOI‘%(?}Q%’ ggaaanFﬁtfé? o?ﬁ%téd) cHBYs AL Pallfcﬁ"mrldﬁ

exanpl e Mat tats an em; in t’he system vvou
t her ef or e bmntailed Wthin P1.1Pkwhich. it mf\m bentaiBeditvithin R Eaokl sdatioh iyl dohyain | n t he

book, the |tens a e the f rel ati opnships: P1.1.1 is contained
within Pl. Ym@& OI ex Wﬁﬂﬁga\ﬁ%ﬁ@ﬂ %’Pa@tw 1is contained with Pl
(PI. 1, Contai nethh| n, Pl) PI contains the keyword "Maths" - (PI,

Keyword, Maths) PlI. 1 contains the keyword "Stats" - (Pl. 1, Keyword,
Stats) Pl. IThe ibor iaithssystesn Weyldoherefarobal® 1, Pfiyl, P1.1(1PMatls, Statiségamondd,

. and uny SRORRHOGREYR BRE s M PaEdPRETlob B M RE Sect | one of the

book, is the ContainedWthin relationship. This relationship is therefore
the rel ationship which may be used to determ ne the indirect information of

the itens. Piél.WaskdhtdihdPwithindat BS PNE. 1t OBndaRgWRLGE, 9SIQCi ated with each
chapter of the book, and ultimately it is the keywords which will be the

context ) 0] SR 1B S RSB PG | Al (e

uni on operation, as we wish to know all of the keywords associated with a
speci fi10 chpiotainsTihe kKpyovdraiaied "at (PanKbiwoids Madils) t herefore the nost
appropriate relationship to use to determne the direct information about

any of the g - Eritains the keyword "Stats" » (P1.1, Keyword, Stats)

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

The relationship which connects the items we are interested in, and which can provide
15  further information about the sections of the book, is the ContainedWithin relationship.
This relationship is therefore the relationship which may be used to determine the indirect

information of the items.

We would like to determine the keywords associated with each chapter of the book, and
20  ultimately it is the keywords which will be the contextual information which we wish to
calculate. In this example, the appropriate operation combining the direct and indirect
information is the union operation, as we wish to know all of the keywords associated with
a specific chapter. The Keyword relationship is also therefore the most appropriate
relationship to use to determine the direct information about any of the items.
25

Direct information

The direct information of the relevant items is as follows:

DI(P1) = (Keyword: Maths)



Direct information The direct information of the relevant itens is as
follows: DI(Pl) = (Keyword: Maths)DI (Pl. 1) = (Keyword: Stats) (note that
t he rel atwonséwq4{2€ont ai nedWthin: Pl) does not appear hece/saarowdoere only
using the Keyword relationship to determne the direct information of the
item) DI (PLLI) = (Keyword: Probability) Contextual information CtX(Pl) =
DI(Pl) conmbined with CGtx() = DI(Pl) union with () = D (Pl) =

(Keyword: Maths) CtX(PLI) = D (PLI) union @(Pl) = (Keyword: Stats) union
(Keyword: Maths) = (Keyword: (Maths, Stats)) G X(PLLI) = DI (PLLI) union Ctx

PLI) = (K y ~rehabigl i " . Staie) ) pa
gKey\)/vor d:( ( Ii/ﬂét isq) §'Ita§t S, Igi g%g%i qﬂ?tte&%t(%%%{]oﬂ%%B@ggﬁgﬂggﬁéﬁ%%gDd(li ¥ 8P%nt
users Consider the itens and redpptardresdiagose afe dnieuging tHedlsy veord rgthtionship to

together with additional itenms of information fepresenting revision data.
The revision data is associ at eo‘?e\?ﬁr%’fﬂned‘ihg%gfe%tﬁf‘{%‘é‘é'ﬁ?rb thS?te‘t“Se book.

Consi der alpppi hg)usReQwotdBrobiwghd identification systemby different
users - Joe Smith, who is sinply an end-user of the system and Mark Jones,

who is &n editor of the system Because Mark Jones and Joe Snith are

di fferent té/(pgs of}.!ﬁers.of the system the relationships which will be

rel evant t e Mt y be different. The relationships will depend on
the type ofCtk{®)usBI(P1) ddnebifdd with CRENEASI(P Bl RYSH With ) |apI@lyl=user wi |l be

different to those that are relevant to an editor of the system To
accommodat dXenworkiMiathishn of revision data and the cal cul ati on of rel evant

relations hi(ﬂﬁ(Pl.l) = DI(P1.1) union Ctx(P1) = (Keyword: Stats) union (Keyword: Maths)
10 = (Keyword:(Maths, Stats))

Ctx(P1.1.1) = DI(P1.1.1) union Ctx (P1.1)
= (Keyword: Probability) union (Keyword:(Maths, Stats))
= (Keyword:(Maths, Stats, Probability))

15  Combining operations and different users

Consider the items and relationships of the previous example, together with additional
items of information representing revision data. The revision data is associated with
different sections of the book. Consider also the use of the keyword identification system
by different users — Joe Smith, who is simply an end-user of the system, and Mark Jones,

20  whois an editor of the system.

Because Mark Jones and Joe Smith are different types of users of the system, the
relationships which will be relevant to each of them may be different. The relationships
will depend on the type of the user — the relationships relevant to an end-user will be

different to those that are relevant to an editor of the system.

25  To accommodate the addition of revision data and the calculation of relevant relationships

for each user, additional items are introduced:

Additional items — RevisionData, Editor, EndUser
Additional relationships (items) — UserType, RevisionRelation, DirectInfoRelationship
Additional relationship (not item in this example) — AppliedTo

30



for each user, additional itens are introduced: Additional itens -
Revi si onData, Editor, EndUser Additional relationships (itens) - UserType,
Revi si onRebavient4s2di r ect | nf oRel ati onshi p Addi ti onal rel acTonzhepogezot item
in this exanple) - AppliedToThe first calculation that needs to be nade is
the direct information relationship relevant to the user. The cal cul ation
of the direct information relationship involves the use of the preferred
enbodi nrent of the invention ie the cal cul agj on of the contextual
information of a relationship (the relationship being an "itenm'). The set

of potenti gy i LECY dlﬂfo%rtﬂﬁtﬂeg& (b BeHhdd2 25 e R ﬁfotrﬂﬁgaﬁgw& dn@ﬁlg%iesa%? to

Revi si onRel ation re atl ons cou eywor
(Revi si onReh@useorﬂ,“heéqmﬂmﬂmd)ﬁmf tha digsct inlﬁcﬁmatm:l@mﬁh@)1n(/&ﬂwy\thedse éﬁ)ﬂhbl edTo,
Di rect | nf oRel nshl The ReV| si gnRel ation rel atjionship should only be

accessi bl e Hge ?%‘Pg HWHF plathe FaveREgANS the FRlFEatihelihg cametival IB@%E%%ﬁ%I e
to all userraan&%% éhé)ﬂeﬁﬁ oﬂgnlg 'Belngscl?“ﬂ%rﬂe) Tﬁe'g kgfeﬁﬁiﬂ"@fe% k@ﬁ{ahxﬂe

Editor) (Keyword, Usertype, t'or User are types of
users: (SEdlrclatlonshmsl ar@th'éoxewEmdwéuQed(lE'rvmﬁlmdiqlatmmp‘claadfmup,mdbnldrb)e theou wi | |
see fromtt}g abo elt hat, 1t he AppliedTo rel ationship defines a characteristic
of an item CYYPrERIEMSH: on EndUser, and RevisionRelation is a type of

Di rect | nf oRel at i(ResioRReIAE 08 WPplicdTo, @ﬁb’ec%fo?@ﬁﬁz‘omlﬁﬁl as the relationship
type which may be used to detérm ne the indirect |nforrrat|on of the itemin

question. The sdKewwernshAppliadde, Pé‘ﬁ@tf’if@ﬁdml@’léwm)ch can be used to deternne
the direct information of the itemis determned by the type of user ie

User Type. The RevisionRelation relationship should only be accessible to editors, while the Keyword

10  relationship should be accessible to all users:

(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 Editor is an EndUser, and RevisionRelation is a type of DirectInfoRelationship.
As such, it may be specified as the relationship type which may be used to determine the
20  indirect information of the item in question. The selection of the relationship which can be
used to determine the direct information of the item is determined by the type of user ie

UserType.
Joe 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)



Joe Smith Joe Smth is an end-user of the system-(JoeSmth, UserType,
EndUser) We want to find out which DirectlnfoRelationship is applicable to
JoeSm t h wODnesaos32nf oRel ati onshi p, AppliedTo, JoeSm t h) PCcgwRoes/oobd4ast r at es
the itens and rel ationships applicable to Joe Smth in the cal cul ati on of
the rel ati onship which can be used to determ ne the direct information of
itenms. As indicated above, in determning the direct information of the
itens, the UserType rel ati onshi p is the reV.evant rel ati onshi p:

Dl (User Types) () DI (EndUser) () D (Editor) () DI (JoeSmt h) =

(User Type: Wﬂ%s@t@&%%ﬁ@md rél!éﬁcﬁ%%b@%ﬁ)f(ﬂgq feO[B)Jo§ yhg cafcu E)lTlSOH ogf )

DI (Revi si onRel ation) = (User Type: rectln at ong

To det er mi rike refasionshdp w@mh ¢anfterusad tmdﬁtmﬁnmm‘éleldurem&nfdrhﬁué@pf itcﬁﬂsTo

rel at| onship is the relevant rel ationship: Cx(User Tyr es) = DI (UserTypes)
() () CGx(EndUser) = D (EndUser) n C x(UserTypes) () CGx(Editor) =

DI (Edi tor) AsigHixhidd@bdw)as i =
(Uger Ty g )ﬁESnldUsgr Ct??(ODl arleet?:rtni{lmngt Ftipéel( %?ﬁl%gir?géﬁ%atmgqmﬂm’%@ Ulkrpe
t

Di(Dire Flémsamlémqﬁebavantr@iaﬁemmsmth) = ()n (User Type: EndUser) =
(User Type: EndUser) Cix (Keyword) = DI (Keyword) D

Cx(DirectlnfoRel ationship) = (UserType: (Editor, EndUser)) D (User Type:
EndUser) =TfI0SenTyms) =EndUser)

DI(EndUser) = ()
DI(Editor) = ()

10 DI(JoeSmith) = (UserType: EndUser)
DI(Keyword) = (UserType: Editor) (UserType: EndUser)
DI(RevisionRelation) = (UserType: Editor)
DI(DirectInfoRelationship) = ()

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

relevant relationship:

Ctx(UserTypes) = DI(UserTypes) N () = ()
Ctx(EndUser) = DI(EndUser) N Ctx(UserTypes) = ()
20 Ctx(Editor) = DI(Editor) N Ctx(UserTypes) = ()
Ctx(JoeSmith) = DI(JoeSmith) N () = (UserType: EndUser)
Ctx(DirectInfoRelationship) = DI(DirectInfoRelationship) N Ctx(J oeSmith)
= (N (UserType: EndUser) = (UserType: EndUser)
Ctx (Keyword) = DI(Keyword) N Ctx(DirectInfoRelationship)
25 = (UserType: (Editor, EndUser)) N (UserType: EndUser)
= (UserType: EndUser)

Ctx(RevisionRelation) = DI(RevisionRelation) N Ctx(DirectInfoRelationship)
= (UserType: Editor) 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 Keyword item is visible. This means that for Joe



Ct x(Revi sionRel ati on) = DI (RevisionRelation) |I Cix(Di rectlnfoRel ati onshi p)

= (UserType: Editor) n (UserType: EndUser) =0 The cal culations result in

t he i temWwevb&i/oom2el ati on not being visible, as it doesPprawtAthensaoenay

contextual information. However, the Keyword itemis visible. This neans

that for JoeSmth, the Keyword relationship is the relationship that may be

used to determne the direct information of itens. Mark Jones Consider now

Mark Jones, editor: (MarkJones, UserType, ogditor) (DirectlnfoRel ationship,

Appl i edTo, MarkJones) Figure 5 illustrates the items and rel ati onshi ps

applicabl e cal | a ns ch can

be used to %&t%@l&é tﬁrﬁ Sﬂtl S?nplr?f o?%@atlogn% ?hattPrE%b% %&9(1‘ elttf "U\P %’

cal cul at i ondiredt infeeraitibt oMtéhose set out above in relation to JoeSmth:

DI (MarkJones) = (UserType: Editor) Ctx(MarkJones) = DI (MarkJones) | () =

(User Type: Editor) Cix(DirectlnfoRelationship) = D (D rectlnfoRel ationship)

H Ct x( Mar k4gdshones () n (User Type: Editor) = (User Type: Editor)

Ct x(Keyword) = DI (Keyword) D Ctx(Directl nfoReI ationship) = (UserType:

(Fditor, Endbisiolhod MatRgbiAPEIdedi tor) = (UserType: Edi tor)

Ctx( ReV| si onRel ati on) = Dl (Revi si onRel at| on) D G x(DirectlnfoRel ati onshi p)
(User Type: Editor) D (UserType: Editor) (Usertype: Editor) Fromthese

cal cul abi ons it (Marklosss, Useabypgokéitarhe Keyvvord and Revi si onRel ation

el 2t OnShi pS A . SRR o RS Al ko, i) 1 onshi ps are able to be

U

Figure 5 illustrates the items and relationships applicable to Mark Jones in the calculation
of the relationship which can be used to determine the direct information of items. The
following calculations differs from those set out above in relation to JoeSmith:

10
DI(MarkJones) = (UserType: Editor)

Ctx(MarkJones) = DI(MarkJones) N () = (UserType: Editor)
Ctx(DirectInfoRelationship) = DI(DirectInfoRelationship) N Ctx(MarkJones)
15 = () N (UserType: Editor) = (UserType: Editor)
Ctx(Keyword) = DI(Keyword) N Ctx(DirectInfoRelationship)
= (UserType: (Editor, EndUser)) N (UserType: Editor)
= (UserType: Editor)

Ctx(RevisionRelation) = DI(RevisionRelation) N Ctx(DirectInfoRelationship)
20 = (UserType: Editor) N (UserType: Editor)
= (Usertype: Editor)

From these calculations it is clear that both the Keyword and RevisionRelation
relationships are viewable. Accordingly, both relationships are able to be used by Mark

Jones.

25  The system

As indicated earlier, Joe Smith and Mark Jones are both users of a system that identifies
keywords in sections of a book (as with the previous example). As with the previous

example, the following relationships exist:



Jones. Tl xe system As indicated earlier, Joe Smth and Mark Jones are both
users of a systemthat identifies keywords in sections of a book (as with
t he previwoxoexanpbe). As with the previous exanpl e, thecitau20mioog40
relationships exist:Pl. 1.1 is contained within Pl. 1 (Pl. 1.1,

Contai nedWthin, Pl. 1) Pl. 1is contained wth Pl - > (Pl. 1,
ContainedWthin, PI) Pl contains the keyword "Maths" - (Pl, Keyword, Maths)
Pl. 1 contains the keyword "Stats" - (Pl. 2%, Keyword, Stats) Pl .1.1
contains the keyword Probability > (Pl .1.1, Keyvvord Probabi lity) Each of

t he chapter al so .as 00|a ed with revision data,
Revi si onRel’&t 1363 CORERIR tPall}) > (bl 1R@9P@}néﬂWéih§1’lPénl> ReV| si onDat a2) (P3,

Revi si onRel ati on, Revi si onDat a3). As with the earlier exanple, additional

i nformati orPlabstHonamfehaﬁtlﬁrl b P Dbt @btgdedWiHOP1) he Cont ai nedW t hin
rel ationship, so this is the rel at| onshl p which used to determ ne the

i ndi rect or t|o f an item stem a n by Joe Smth It has
been cal culrgagt tﬁ]‘?g?y‘i’(l’fgt pfaﬁ]és Yu‘gﬂ]idpi@%li‘ﬁh may be used by Joe
Smth to determ ne di rect |nforrrat|on of itens is the Keyword rel ationshi p.

DI (Pl) = (HKayhosdaindiekeywBid'Rats'l) (F1.1 Heypwrd; Staspt s) DI (PLLI) = (Keyword:
Probability) DI (Maths) = () DI(Stats) = () DI (Probability) = ()

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

Each of the chapters is also associated with revision data, so:
(P1, RevisionRelation, RevisionDatal)
(P2, RevisionRelation, RevisionData2)

10  (P3, RevisionRelation, RevisionData3).

As with the earlier example, additional information about a chapter is obtained through the
ContainedWithin relationship, so this is the relationship which used to determine the
indirect information of an item.

15

The system as seen by Joe Smith

It has been calculated 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) = ()
DI(RevisionData2) = ()
DI(RevisionData3) = ()

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



Dl (RevisionDatal) = () DI (RevisionbData2) = () D (RevisionData3) = ()
CGx(Pl)y =D (Pl') conbined with () = (Keyword: Maths)G X(PLI) = DI (Pl. 1)
conbi ned wotznog@e§h) = (Keyword: Stats) conbi ned with (Keyaardoc/ovbishs) =
(Keyword: (Stats, Maths)) CGX(Pl .1.1) = D (Pl .1.1) conbined with Ox(Pl .1)
= (Keyword: Probability) conbined with (Keyword: (Stats, Maths)) =

(Keyword: (Probability, Stats, Maths)) These cal cul ati ons denonstrate that
Joe Smith is able to see each of the keywgpds associated with the various
sections of the book. The system as seen by Mark Jones It has been
calculated earlier that the relationshi ps which may be used by Mark Jones
to determne direct information of itens are the Keyword and

Revi si onRelGtk{Rinl )D&l ansbinpied EillmFdlt)((P:l)( Keywor d: Mat hs)

(Revi si onRel ation: Revisionbatal) DI (PL lI)l = (Keyword: Stats)

(Revi si onRel at i on= @&VPrd mitsis)Lombipqdpyt SK%’WQ(éyM@F}H) Probabi | i ty)

(Revi si onRel atlon (I\/aths) = OD(Stats) = O

DI (Probability) (@gw?k{de)w SI ongagg = () DI (RevisionbData2) = ()

Dl (Revi si onDat a3) = Gx(Pl) = PI) conbined with () = (Keyword: Maths)
(Revi si onRdltaRloh1) ﬂ&I(Psh bh):mnwu)ed with Ctx(P1.1)

= (Keyword: Probability) combined with (Keyword:(Stats, Maths))
= (Keyword:(Probability, Stats, Maths))

These calculations demonstrate that Joe Smith is able to see each of the keywords

associated with the various sections of the book.

10  The system as seen by Mark Jones

It has been calculated earlier that the relationships which may be used by Mark Jones to

determine direct information of items are the Keyword and RevisionRelation relationships.

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

15  DI(P1.1) = (Keyword: Stats) (RevisionRelation: RevisionData2)
DI(P1.1.1) = (Keyword: Probability) (RevisionRelation: RevisionData3)
DI(Maths) = ()

DI(Stats) = ()
DI(Probability) = ()

20 DI(RevisionDatal) = ()
DI(RevisionData2) = ()
DI(RevisionData3) = ()

Ctx(P1) = DI(P1) combined with ()
25 = (Keyword: Maths) (RevisionRelation: RevisionDatal)
Ctx(P1.1) = DI(P1.1) combined with Ctx(P1)
= {(Keyword: Stats) (RevisionRelation: RevisionData2)} combined with
{(Keyword: Maths)(RevisionRelation: RevisionDatal)}
= {(Keyword:(Stats, Maths)) (RevisionRelation:(RevisionDétal,
30 RevisionData2))}



CGx(Pl.l) =D (PLI) combined with Ox(Pl) = {(Keyword: Stats)

(Revi si onRel ati on: RevisionData2)} conbined with {(Keyword:

Mat hs) ( Rewoen@nRed2at i on: Revi sionDatal )} = {(Keywor d: ( Stratrssu2Msioosid

(Revi si onRel ati on: (Revi si onDatal, RevisionData2))}CX(Pl. 1.1) = D (PLLI)
combined with CGtX(PLI) = {(Keyword: Probability) (RevisionRelation:

Revi si onData3) } conbined wth {(Keyword: (Stats, Maths))

(Revi si onRel ati on: (Revi sionDatal, Revisionpata2)) } = {(Keyword: (Stats,

Mat hs, Probability)) (RevisionRelation:(RevisionDatal, RevisionData2,

Revi si onDat 1 Ihe a for Mark Jones, editor,

addi ti onal (?tgg%lrlma T ﬁ(}lﬁsi ?8&% ﬁ%wﬁggg’é@%al ly in this exanple revision
information). Thr GiJ{;(K@yWotdﬁPﬁ)bSlﬁBW)f(R@\aﬁlb@]helhﬂ’\@ \Rblvdsﬁrﬂ]maﬂ)} 8€&mbined with
vari ations such as "conprises" or " i be understood to inply
the inclusion of a M&%@MﬂthﬁﬂI?E%‘éﬁloﬁﬁel%@b@ed’ﬂﬂwﬁl of el enents,

i ntegers or steps, ?é’\tmﬂﬁbaﬁa excl usion of any other elenent, integer or
step, or group of elenents egers or steps. AUpublications nentioned in
this spécificati o gKeywerd{Stats,Mathpdrababdlity)) (RefisioaRekhtioduiBedsisnDstailon of
docunents, acts, cles or the like which has been

i ncluded in the pr %‘ﬂflogﬁé@gf ‘?:Véﬁlf"gﬁatf@ Solely for the purpose of

providing a context for the present invention. It is not to be taken as an
adm ssion that any or all of these matters formpart of the prior art base
or were co rﬁime eedntginsishowi thatder Mark fomes, iediter, pédigoral infoomatine ip realabte

i nvention 3 S i St d in Agsterallcl)a,g # @ ere before the priority date
of each cl F]%ﬁ gf RS ésp%’?ain&p?f&f‘ A e appreci ated by persons

skilled in the art that nunerous variations and/or nodifications my be
made t aot heThrovghout i Gecisicateh the wdié "spesisk!,or eabatbnisosisagicohPrites" or

"comprising", will be understood to imply the inclusion of a stated element, integer or step,
or group of elements, integers or steps, but not the exclusion of any other element, integer

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

All publications mentioned in this specification are herein incorporated by reference. Any
15  discussion of documents, acts, materials, devices, articles or the like which has been
included in the present specification is solely for the purpose of providing a context for the
present invention. It is not to be taken as an admission that any or all of these matters form
part of the prior art base or were common general knowledge in the field relevant to the
present invention as it existed in Australia or elsewhere before the priority date of each

20  claim of this application.

It will be appreciated by persons skilled in the art that numerous variations and/or
modifications may be made to the invention as shown in the specific embodiments without
departing from the spirit or scope of the invention as broadly described. The present
embodiments are, therefore, to be considered in all respects as illustrative and not

25  restrictive.



departing fromthe spirit or scope of the invention as broadly descri bed.
The present enbodi nents are, therefore, to be considered in all respects as
i1l ustratwoeo@nd4szot restrictive. CLAIMS 1. A nethod for PAEtAARNOGI00NG0
contextual information of an item which has one or nore relationships with
other itenms, the nethod conprising the steps of: determ ning direct
information of the itemby identifying one or nore of the other itens with
which the itemhas a direct relationship; gpdentifying a class of

relati onships within the one or nore relationships to determ ne indirect
information of the item determining the indirect information of the item
by determ rﬁh@'M%nt extual information of said one or nore itens with which
the itemhas a relationship falling within the class of relationships; and
combi ni ng the di4 &ethadfos detarmisimgaeatexhnl indelimasion of ah demay hich havortearanetene
t he contextual inf 1.ap: d | .al in claim:l wherein said
direct relations |a§5€%5%s§plé%§@8ﬁt%%hq§e ?gﬁogf%gﬁ%ﬁltg?l}ﬁ 4t‘F@pés'loafti onships. 3. A
met hod as claimed in claim2 wherein the selection of a direct relationship
i ncl udes the step of deirmimingidivgettinformatidrecttthalteintfyddemifyiag ont of h@re of the

rel ationships in the set of potential relationships. 4. A nethod is clained
in any dne of the préd iIWQUScW‘él?ﬁ%‘lc\%ﬁgﬁ’g?lﬁhlaﬁ%d’rr@&é?]iaﬁﬂ%ﬁli‘ﬂbs conprise two
or nore different types of relationship. 5. A nmethod as clained in claim4

wherein the step of idgfiflinygiadasR of ka@SiForRhipt Rhidid ﬂ@%ﬂ&%m‘&iéﬂidﬂioﬁﬂﬁp@i&e or
nore rel ati onships includesthe stnefg of deiperm ni ng the contextual
information of each tdgtematde indiregtiimloshition @ thevitemt hod as cl ai med in any one

of the preceding clains further including the step
determining the indirect information of the item by determining contextual

information of said one or more items with which the item has a

10 relationship falling within the class of relationships; and

combining the direct information and the indirect information to determine

the contextual information.

2. A method as claimed in claim 1 wherein said direct relationship is selected from a

set of potential relationships.

15 3. A method as claimed in claim 2 wherein the selection of a direct relationship
includes the step of determining the contextual information of the relationships in

the set of potential relationships.

4. A method is claimed in any one of the preceding claims wherein the relationships

comprise two or more different types of relationship.

20 5. A method as claimed in claim 4 wherein the step of identifying a class of
relationships within the one or more relationships includes the step of determining

the contextual information of each type of relationship.

6. A method as claimed in any one of the preceding claims further including the step
of specifying a correspondence between a first and second type of relationship of
25 the one or more relationships, the step of determining direct information including

the steps of



of specifying a correspondence between a first and second type of

rel ati onship of the one or nore relationships, the step of determ ning

di rect i nvorznetd7eszoi ncl udi ng the steps of determ ning fi Pst/Auzh@vovetsd on by
identifying one or nore of the other itenms with which the itemhas a direct
rel ati onship of any type; determ ning second information by identifying one
or nore of the other itens which have a relationship of the second type
with itens which are related to the itemi3g. a relationship of the first -
type; and conbining the first and second information. 7. A nethod as

claimed in any one of; 4h6iRhe¢6d]; ' : | L ni ng
direct information of t%@l@t g%?ﬁﬁlgflgﬂ‘géggdna sl\ggﬂf?ln’% ‘;é*lag’nrzlﬁoggf’f{yhe%@ egét{asngof
structures, each str ugitlumbichehaitemdat a daestiralgtienshifeof ofy typee sai d one or

nore itens and containing information representing the type of relationship
bet ween the item and id.single it and the identity of the id single

item each set conpr!%?ﬁﬁﬁ’?@?gg%ctoﬂg 0 ?ﬂ%%%@f&%ﬁ%ﬁp{g}?@gﬁ&@@%i ng a
common type of rel atiigmswBich Baves FAMRAGhiIBDF HeecBBM tyPe GhtRIitBnE WHISK §lcn t he

indirect information consists of a plurality of sets of structures, each
struct uPe cont ai ni ng felatedriadhe igem bg preledenshiyofzhe fips tyfe; prd at i onshi p and
the identity of an item each set conprising structures containing

i nformation representéo%iﬁngmt é%gsgcéé{g%?dﬁﬁltﬁi[g@@shi p. 9. A nethod as

claimed in claim8 wherein the step he direct information and
the indirect information includes one or nore operations, the nature of the
oper at i ons bei nAA deprenidsnriaimad ihenynatewfehofpretdibng tlenmss wherpini thé sgp bhe dir ect

and indirect informati.on.. 10. met hod. for determ ni ng context ual
i nformation of é%{qm%\mrﬁﬂ lqégn%tﬁgl rt‘t“?r’é‘?’f@ "i‘(gﬁ_l‘gtsia g‘m?lﬁg a\/ﬂé't“larﬁﬁ’t Hespts of
items, the rel atst@&%ﬁs?&ch@hﬂ&u&f relafiflg @ a SRER ifnd bEMEBAIdIHB 8P motd e HBLIPT
conprising the steps of:
10 containing information representing the type of relationship between the item and
said single item and the identity of the said single item, each set comprising

structures containing information representing a common type of relationship.

8. A method as claimed in claim 7 wherein the indirect information consists of a
plurality of sets of structures, each structure containing information representing a
15 type of relationship and the identity of an item, each set comprising structures

containing information representing a common type of relationship.

9. A method as claimed in claim 8 wherein the step of combining the direct
information and the indirect information includes one or more operations, the
nature of the operations being dependent on the nature of the items comprising the

20 direct and indirect information.

10. A method for determining contextual information of an item which has one or more
relationships with other items, the relationships being of two or more different

types, the method comprising the steps of:

specifying a correspondence between a first and second type of relationship

25 of the one or more relationships;

identifying one or more types of relationships to determine indirect

information of the item;



speci fying a correspondence between a first and second type of relationship
of the one or nore relationships; identifying one or nore types of

rel at i onsWwopsodiio4ztet ermi ne i ndirect information of the PCEmwedsanomi4ni ng
direct information of the itemby determning first information by
identifying one or nore of the other itenms wth which the itemhas a direct
rel ati onship; determ ning second information by identifying one or nore of
the other itenms which have a relationshipazaf the second type with itens
which are related to the itemby a relationship of the first type;

conmbi ning the first : - 1 0f. L on; 1ning the indirect

i nf or mat igon of the i'?ae%%@ﬁgg9%%%1%0%5%%?fe@§&§ﬁﬁwnformati on of said one
or nore itenms with which the itemhas a relationship of a type used to
determ ne the indirect infdateratiniop fioft infoemati@nby @iadtifyorgomei argndrbef therosiedr
information and the indiregt infor ion.to deteym ne the contextual
information. 11. A method %Wgﬁﬁgﬁcﬁﬁ‘ﬁegP@in IFAERIANEER:Y di r ect
relationship is selected froma set of potential relationships. 12. A
method as claimed in clai ractdmitiag 8eddnt MEFoRBARSH byideMfyihsie®f more of the
relationship includes the step of determ ning the contéextual information of
the rel &ionships in the s&hergtenpovkiak have # wlationsipief . seadd perwithdidmss
clainmed in any one of claigg - el he s f 1dentifying one or
nore types of relationshi pygﬁl\%ﬁlgrc%reﬂr?ﬁ%/dv#égﬁeufée tbP’ é rafélﬁg?sgﬁilpngpﬁﬁiﬂ?t HS ect
information of the itemincludes the step of determ ning the contextual
information of each type ofonitghiap ittenfit gnd second information;

determining the indirect information of the item by determining contextual
information of said one or more items with which the item has a
10 relationship of a type used to determine the indirect information of the item;

and

combining the direct information and the indirect information to determine

the contextual information.

11. A method as claimed in claim 10 wherein said direct relationship is selected from a
15 set of potential relationships.
12. A method as claimed in claim 11 wherein the selection of a direct relationship

includes the step of determining the contextual information of the relationships in

the set of potential relationships.

13. A method as claimed in any one of claims 10 - 12 wherein the step of identifying
20 one or more types of relationships which may be used to determine the indirect
information of the item includes the step of determining the contextual information

of each type of relationship.

14. A method as claimed in any one of claims 10 - 13 wherein the step 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



14. A nmethod as clainmed in any one of clains 10 - 13 wherein the step of
determning first information includes assenbling a plurality of sets of
struct ur esp 2e@ai14®0r ucture relating to a single item of pCiaARaehoGAE OF
nore itens and containing information representing the type of relationship
between the itemand said single itemand theidentity of the said single
item each set conprising structures containing information representing a
comon type of relationship. 15. A nethodsgs clained in claim14 wherein
the step of determ ning second information includes assenbling a plurality
of sets of stru C ] ' f the said
one or nore ot hgéa{tﬁz%ﬁgﬁ d%nr alltt%#l’n Cﬁg% %%P}sglﬁas@%tggéssgﬁﬁaﬁgh he type of
rel ationship behn&emﬂidﬁemptﬁmtﬁngch dolﬁﬁnd)ﬂ Bipe \of tdlatidhship. it has a rel ationship
of the second type, and the identity of the said single item each set
corrprising tructur contain i nf tion representing.a co n type of
rel ati onshilp: 1641’96? g‘al él:‘?%l?‘llﬁa nﬁe Ihfhf'ﬁs%? %WE‘P’%‘IW@CETEp of
conbi ning the f'1ﬁ§i~m§t”<9n ﬁl%ﬁﬁ@éjas%éﬁﬂ'iﬂ?& bl%PaliHj'Bf SAESF QRRuREs, BRh&uARREAL | ons,
the nature of the operations being dependent” on the nature of the itens
conprisbng the dﬁIIaEBg teangingladiemedithé sHidonaoi ware dlier iknreandadntagiog ai med in
any one of clali 16 wherei di.rect r mat con i,sts of a
ol rality of sectroppalyd pelaruee tusBie of FifEsuirRs R ER b foR pa reiteron
representing a twigewhichlithata reR&bhdPiPOChE Becond eid, hvd b idehtity me@mh set
conprising structures containing information representing a comon type of
rel ati onshi p. 18inghe femiragh 2 comprigmg siracteresicanteming wfenmtion sepresepting 2
conbi ni ng the d| d the indirect information includes one
or nore operati ons ?%@E fﬁegdetl%g?kﬁ?’he operations bei ng dependent on the
nature of the itens conprising the direct and indirect information.

10 16. A method as claimed in claim 15 wherein the step of combining the first and

second information includes one or more operations, the nature of the operations

being dependent on the nature of the items comprising the direct and indirect

information.
17. A method as claimed in any one of claims 10 - 16 wherein the indirect information
15 consists of a plurality of sets of structures, each structure containing information

representing a type of relationship and the identity of an item, each set comprising

structures containing information representing a common type of relationship.

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

direct and indirect information.



