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Abstract.  In order t o deal wit h t he need of  sharing learning obj ect s wit hin and across 

learning obj ect  reposit ories most  of  t he recent  work argue for t he use of  ontologies as 

a means for providing a shared underst anding of  common domains.  But  wit h t he 

prol iferat ion of  a great  number of  dif ferent  ontologies even for t he same domain,  i t  

becomes necessary t o provide a mapping process t o perform int eroperabil i t y.  Alt hough 

many ef fort s in ont ology mapping have already been carried out ,  few of  t hem use 

resources propert ies t o generat e relat ions bet ween local concept s.  Our approach 

exploit s t hese propert ies and uses inference rules t o produce correspondences bet ween 

concept s f rom source and t arget  ont ology.  

Introduction 

Web-based Educat ional Syst ems (WBES) is one of  t he leading domains where 

int eroperabil i t y and sharing is in high demand.  Indeed,  t he abundance of  learning 

resources in t he web involves t he necessit y of  sharing and reusing cont ent .  

Typical ly,  t hese digit al  learning obj ect s (LO) may be cont ent  st ored as t ext ,  audio 

or video media f i les.  Some ef fort s,  deriving f rom organizat ions such as Ariadne [18]  

or EducaNext  [19] ,  have developed reposit ories for st oring learning obj ect s (LORs) 

described using a set  of  met adat a (based on a st andard,  LOM [20]  in most  cases).  

Alt hough t hese reposit ories organize t he cont ent  of  t heir resources and exchange 

resources,  a problem of  search and answer accuracy st i l l  remain.  Semant ic has t o 

be associat ed t o met adat a values t o t ackle l inguist ic,  inconsist ent  use of  t erms and 

cult ural  dif ferences.  Tools coming f rom semant ic Web – ont ologies– have t o be 

int egrat ed int o reposit ories t o organize t he dif ferent  concept s covered by t he 

resources st ored in a so cal led “ knowledge domain ont ology” .  Moreover,  t hey do 

not  of fer powerful  t ools for reusing and composing exist ing resources.  Final ly,  as 

t he number of  LORs increases,  t he problem of  int eroperabil i t y becomes more and 

more import ant ,  reveal ing problems of  similarit ies,  overlapping and cooperat ion of  

knowledge domains.  It  becomes increasingly dif f icul t  for users t o obt ain relevant  

informat ion.  Nowadays,  domain ont ologies are recognized as t he most  import ant  

issue in web semant ic int eroperabil i t y.  The problem is t hat  users are more famil iar 

wit h t heir own domain ont ology.  It  is not  easy for t hem t o use mult iple ont ologies 

in t he remot e reposit ories.   

Most  of  t he approaches t reat  t he int eroperabil i t y at  a low level.  In [16]  t he 

int eroperabil i t y is based on common prot ocols,  which def ine t he int eract ions 

bet ween reposit ories.  A set  of  met hods referred t o as Simple Query Int erface (SQI) 

has been proposed as a universal  int eroperabil i t y layer for educat ional net works.  In 

ot her proj ect s l ike Elena/ Edut el la [22]  and eduSource [21]  t he openness is 

support ed by a communicat ion prot ocol.  
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We consider in our work t hat  t he int eroperabil i t y may be support ed at  an 

ont ological  level and we propose as a f irst  result  an algorit hm t o generat e mapping 

among dif ferent  ont ologies.  

In t his paper we present  our approach based on eit her rules derived by human 

expert s or basic deduct ion rules.  The hypot heses generat ion combines dif ferent  

similarit y measures t o f ind mapping candidat es bet ween t wo ont ologies.   

The rest  of  t he paper is st ruct ured as fol lows:  First ,  we mot ivat e our work by 

showing how ont ologies are used in WBES in general and in our syst em named 

SIMBAD in part icular.  The proposed mapping algorit hm is present ed in sect ion 

t hree.  Af t er a comparison t o relat ed work in sect ion four,  t he paper ends wit h 

conclusion and remarks on furt her work.  

Motivations and Context  

Ont ologies of fer a great  pot ent ial  in higher educat ion providing in part icular t he 

sharing and reusing of  informat ion across educat ional syst ems and enabl ing 

int el l igent  and personal ized learner support .  The increased funct ional it y t hat  

ont ologies imply wil l  bring new opport unit ies t o e-learning.  Learners wil l  be able t o 

int eract  wit h dist ant  educat ional syst ems easily and in a personal ized way.  An 

overview of  ont ologies for educat ion f ield and an init ial  report  on t he development  

of  an ont ology-driven web port al  O4E are present ed in [3] .   

We have developed a WBES named SIMBAD based on a domain ont ology.   To 

facil i t at e resources exchange bet ween SIMBAD and ot her WBES it  becomes 

necessary t o f ind solut ions al lowing t he cooperat ion bet ween various reposit ories 

of  learning resources.  The user may seek resources out  of  his/ her privat e reference 

ont ology.  The problem is t hat  t he comprehension of  a new classif icat ion (a new 

ont ology) is expensive and does not  const it ut e a j ust if ied invest ment .  It  is t hus 

necessary t o propose mechanisms t o permit  t he user t o access t o resources of  ot her 

reposit ories in a t ransparent  way using his/ her favourit e WBES (and t he associat ed 

shared reference ont ology).  

Ontologies for SIMBAD 

This sect ion present s t he logical archit ect ure of  our syst em.  A more det ailed 

descript ion is given in [2] .  

Our syst em is aimed at  t wo cat egories of  users t hat  is aut hors of  resources and 

learners.  It  is based on t hree models:  (1) t he domain model represent ed by an 

ont ology which represent  a normalized and common referent ial  among al l  users of  

t he syst em.  This ont ology is based on t he ACM/ CCS classif icat ion for t he comput er 

science domain [17] .  This model wil l  serve t o semant ical ly index t he learner and 

t he learning resources (2) t he learner model is a view on t he domain model.  The 

set  of  learner knowledge is modeled by l inks t o t he domain model (3) t he learning 

obj ect  model gives a semant ic descript ion of  a learning obj ect .  In order t o be 

found and re-used,  a resource must  be described by a set  of  met adat a.  We 

dist inguish t wo t ypes of  met adat a:  t he f irst  one describes general charact erist ics of  

t he resource (e.g. ,  aut hor,  t i t le,  language,  media) using LOM st andard and t he 
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second one describes t he semant ic of  t he resource.  This semant ic is st ruct ured in 

t hree part s and described in t he same way as sof t ware component s:  prerequisit es 

are t he resource input s (what  is required by t he resource) whereas cont ent  and 

acquisit ion funct ion are it s exit s (what  is provided by t he resource).  

A resource can be a set  of  web pages,  a f i le or a program (a simulat or for 

example).  We j ust  suppose t hat  it  is a uni t  accessible via an URI and we consider it  

as an inst ance of  an ont ology concept .   

Algorithm Principles 

In t his paper we present  an approach t o combine dif ferent  similarit y measures t o 

f ind mapping candidat es bet ween t wo ont ologies.   

This algorit hm is based on t hree st eps:  t he f irst  st ep consist s in generat ing 

informat ion f rom t he ont ology.  It  uses t he inst ances comparisons for deducing 

relat ions bet ween concept s (convergence,  divergence) of  t he same ont ology.  The 

second st ep calculat es t he similarit y bet ween candidat e couples of  concept s by 

using inference rules and rules derived by human expert s.  Before describing t he 

algorit hm,  we need some more def init ions and not at ions.  

Definitions and Notations 

φ-relation. A φ-relation describes semantic properties among resources.  These properties 

are presented in [1]. We define  ϕ : I  I’ where I and I’ are sets of instances. Given r and r’ 

any element of I and I’ respectively, a φ-relation can be one of following relation types 

presented in table1 (pre(r) and cont(r) denote respectively prerequisites and content sets): 

Table 1.  φ-relat ion def ini t ion.  

ϕ-relat ion Def init ion 

subst it ut ion r is subst i t ut ed t o r ’ ,  i f  pre(r) 

= pre(r’ ) 

equivalence r is equivalent  t o r ’ ,  i f  r is 

subst it ut ed t o r’  and cont (r)= 

cont (r ’ ) 

weak-

precedence 

r weakly-precedes r’  i f  cont (r) 

⊆ pre(r’ ) 

st rong-

precedence 

r st rongly-

precede r’ ,  i f  cont (r)=pre(r’ ) 

These new relat ions among resources wil l  enrich t he ont ology relat ionships.  This 

yields a corresponding series of  def init ions 

Enriched Ontology Definition. An ont ology O is a t uple O=(C,  R,  <,  σ,  ⊥,  | ) where (i) 

R and C denot es t wo disj oint  set s cal led concept  ident if iers and relat ion ident if iers 

respect ively,  (i i) < denot es a part ial  order on C cal led concept  hierarchy or 

t axonomy,  (i i i) σ :  R C×C  denot es a funct ion cal led signat ure t hat  associat e a 

relat ion t o a couple of  concept s,  (iv) ⊥ denot es a relat ion cal led divergence 

bet ween t wo concept s (i.e.  t here is no ϕ-relat ion bet ween resources associat ed t o 
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t he concept s),  (v) |  denot es a relat ion cal led convergence bet ween t wo concept s 

(i.e.  t here is at  least  one ϕ-relat ion bet ween associat ed inst ances).  We adopt  t he 

fol lowing logic not at ion present ed in t able 2 t o express relat ions bet ween 

concept s;  c and d are t wo concept s:  

Table 2.  Logical  relat ion bet ween concept s.  

Condit ion Logical not at ion 

c < d   ca d 

c ⊥ d c,da
c |  d a c,d 

Degree of Convergence. We def ine t he degree of  convergence not ion t o measure t he 

convergence among concept s.  Two concept s are more or less convergent  depending 

upon t he number of  common resources.  

The degree of  convergence bet ween t wo concept s c and d,  not ed Ðc,d is given in 

t he fol lowing formula :  

( )dc

dandcbetweeninsancescommonofnumber

,min
 Ð dc, =

Where | c|  (resp.  | d| ) is t he t ot al  number of  inst ances l inked t o t he concept  c 

(resp.  d).   

Ontology Morphism Definition. The comparison of  t wo concept s in t he same ont ology 

is equivalent  t o t he comparison of  t heir images in a dif ferent  ont ology.  For 

example,  i f  c precedes d in t he f irst  ont ology,  t heir corresponding concept s F(c) 

and F(d) respect  t he same relat ion.  This leads t o t he fol lowing def init ions:  

An ont ology morphism bet ween t wo ont ologies O=(C,  R,  <,  ⊥,  | ,  σ) and O’ =(C’ ,  R’ ,  

<’ ,  ⊥’ ,  | ’ ,  σ’ ) is t he couple of  funct ion (F,G) such t hat  F :  C  C’  and G :  R  R’  

Given c and d t wo element s of  C,  t he fol lowing relat ions are generat ed:  

Table 3.  Morphism proper t ies.  

Condit ion in 

O 

New relat ion in O’  

c < d   F(c) <’  F(d) 

c ⊥ d F(c) ⊥’  F(d) 

c |  d F(c) | ’  F(d) 

σ(r)=(c,d) σ’ (G(r))=(F(c),F(d))  

Mapping Process 

Our mapping approach is based on mult iple it erat ions.  Dif ferent  similarit y measures 

are used by applying inference rules.  In t his sect ion we describe t he dif ferent  st eps 

of  t he mapping process af t er a brief  def init ion of  t he ont ology mapping.  
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Given t wo ont ologies O and O’ ,  mapping one ont ology ont o anot her means t hat  for 

each ent it y concept  c in source ont ology O,  we t ry t o f ind a corresponding concept  

c’ ,  which has t he same int ended meaning,  in t he t arget  ont ology O’ .  

The mapping process i l lust rat ed in Fig.  1 includes four main st eps,  st art ing wit h 

t wo ont ologies,  which are going t o be mapped as i t s input :  The derivat ion of  

ont ology mappings t akes place in a search of  candidat e mappings.  The similarit y 

comput at ion det ermines similarit y values of  candidat e mappings.  Hypot heses are 

t hen generat ed using a rule base.  This rule base cont ains a set  of  deduct ive rules 

which may be enriched wit h new rules proposed by domain expert s.  The “ best ”  

similarit y hypot hesis is select ed.  Each step can be repeat ed for mult iple rounds and 

exchanges messages wit h previous st ep if  necessary.  

Fig. 1.  Di f f erent  st eps of  mapping process 

Simi lar i t y Comput at ion:  The similarit y comput at ion is an it erat ion process.  The 

f irst  i t erat ion consist s in providing a basic similarit y bet ween concept s.  In t his 

it erat ion we use l inguist ic t ools t o compare concept s' names.  In t he i
t h

 i t erat ion we 

use t he similarit y produced in (i-1)t h it erat ion and we apply t he inference rules.  

These inference rules are eit her rules inferred f rom morphism ont ological  

def init ion or rules proposed by t he domain expert .  

1st  It erat ion:  Similarit y Comput at ion Using Linguist ic Comparisons.  In t he f irst  st ep,  

basic similarit ies are set  via measures based on l inguist ic comparisons which are 

independent  of  t he next  similar it ies measures.  Several ideas have been developed 

using concept  names comparisons [11] ,  dict ionaries (e.g.WordNet  [24] ),  ident if iers 

such as URIs,  et c.   

We present  below examples of  met hods and funct ions:  

1. The use of   exist ing t ools based on dict ionaries,  l ike Nuno and Rocha in [15]

who use WordNet  t o ident ify four t ype of  relat ions bet ween t wo concept s A

and B:

− A ≡ B (i.e sim(A,B)=1. ) i f  t here exist s a meaning of  A synonym t o a

meaning of  B 

− A ⊇ B (i.e sim(A,B)=0.7) if  t here exist s a meaning of  A hyponym t o a

meaning of  B 

− A ⊆ B (i.e sim(A,B)=0.3) if  t here exist s a meaning of  B hyponym t o a

meaning of  A 

− A ⊥ B (i.e sim(A,B)=0. ) i f  t here is no relat ion bet ween t he meaning of  A

and t he meaning of  B 

− St ring equal it y :

Similarit y 

comput at io

n

Hypot hesis 

generat ion 

Hypot hesis 

f i l t ering

Hypot hesis 

choice

Expert  

Rules
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2. Similarit y measure bet ween t wo st rings on a scale f rom 0 t o 1

SimSt r(c,  d) = )
),(

),(),(
,0(

dcMin

dceddcMin
Max

−

Combining t hese met hods wil l  bring bet t er result s.  

i
nd

 i t erat ion :  Similar it y Comput at ion Using a Rule Base.  Af t er get t ing some 

relat ions bet ween concept s based on l inguist ic solut ion,  we use a rule base t o f ind 

new similarit ies bet ween ont ologies.  The rule base cont ains t wo set s of  rules:  a 

f irst  set  of  basic deduct ion rules and a second set  of  rules proposed by t he domain 

expert .  Each rule shal l  give an indicat ion on whet her t wo concept s are similar but  

none provides for i t sel f  t he mapping.  The rules give only a similarit y weight  

bet ween t wo compared ent i t ies.  A t hreshold is def ined on t he similarit y values t o 

det ermine t he correspondence or t he non-correspondence.  Thanks t o t he ont ology 

morphism def init ion,  t he set  of  deduct ion rules wil l  generat e,  at  t he it erat ion i,  

new similarit y relat ions f rom t he it erat ion i-1.   

For a progressive and dynamic similarit y generat ion we def ine a similarit y funct ion 

F~: [ ]1,0'→×CC which associat e for each couple of  concept  a degree of  similarit y

comprise bet ween 0 and 1.  The appl icat ion of  any comparison met hod (st ruct ural 

or semant ic) wil l  increase t he similarit y value and t herefore t he F~() value.   

The fol lowing examples of  deduct ion rules wil l  i l lust rat e t he mechanism of  

similarit y comput at ion;  c and d (respect ively,  c’  and d’ ) designs t wo concept s of  

t he ont ology O (respect ively,  O’ ) and nbr-child(c) is t he number of  sub-concept s of  

c.  

R1 

IF  F~(c,c’ ) increases it s value  

THEN    

')',( CCdd ×∈∀ such t hat  ( dca and '' dca ):  

F~(d,d’ )= F~(d,d’ ) + (F~(c,c’ )/ nbr-child(c)) 

R2  

IF  F~(c,c’ ) ) increases it s value  

THEN 

'' Cd ∈∀  such t hat  ',' dca  :  F~(c,d’ )= F~(c,d’ ) + (F~(c,c’ )×  Ðc’ ,d’ ) 

& 

Cd ∈∀  such t hat  dc,a  :   F~(c’ ,d)= F~(c’ ,d) + (F~(c,c’ )×Ðc,d) 

Besides t hese rules,  t he domain expert  can propose ot her rules t o ameliorat e t he 

result  qual it y.  In t he next  i t erat ion t he overal l  similarit ies bet ween concept s are 

     1 i f  c.char(i)=d.char(i) ∀ i  € [0, | c| ]  wit h | c|  = | d|  

SimSt requ(c,d) =  

     0 ot herwise 

6



calculat ed based on new similarit y measures proposed by t he expert  and processed 

wit h an inference engine.  Table 4 shows examples of  rules for concept s 

comparisons.  This set  of  rules may evolve dynamical ly.  The manual ef fort  is 

necessary because ont ology mapping is t oo complex t o be direct ly mapped by 

default s rules.  
Table 4.  Example of  simi lar i t y rules bet ween concept s.  

Rules Descript ion

R1 Two concept s are similar,  i f  t heir names are 

similar 

R2 Two concept s are similar,  i f  t heir URI is similar 

R3 Two concept s are similar,  i f  t heir “ fat her”  

concept  are similar 

R4 Two concept s are similar,  i f  t heir “ child”  

concept  are similar 

R5 Two concept s are similar,  i f  t heir associat ed 

inst ances are similar 

Hypothesis Generation.  The hypot heses generat ion at  i t erat ion (i) is based on 

eit her t he mapping set  or t he similarit ies generat ed at  t he it erat ion (i-1).  We use 

t he deduct ion rules and t he comparison rules t o propose new correspondences 

bet ween concept s.  Indeed,  mapping hypot heses are generat ed for al l  couple of  

concept s depending on t he similarit y value (F~).  

Hypothesis Filtering.  During t his st ep hypot heses which do not  verify cert ain 

const raint s (e.g.  c⊥d and F(c) | ’  F(d)) are removed.  These are examples of  rules 

which compare t wo hypot heses in order t o el iminat e t he weakest  one.  Given t wo 

hypot heses hyp1 and hyp2 such t hat :  hyp1:  F~(c ;c’ ) and hyp2 :  F~(d ;d’ ) wit h 

F~(d ;d’ )>F~(d ;d’ );  

IF dca and '' cd a  THEN eliminate hyp2. 

IF ( adc, and ',' dca ) or ( dc,a and a',' dc ) THEN eliminate hyp2. 

Furt hermore,  we can def ine a similarit y t hreshold below which t he hypot heses are 

not  considered.  

Hypothesis Choice.  In t his st ep,  t he hypot heses l ist  provided by t he f i l t er is 

browsed and t he best  similarit ies are chosen.  If  none of  t he received hypot hesis is 

select ed,  t he precedent  st eps 3 and 4 are repeat ed for mult iple rounds by 

decreasing t he t hreshold.     

In t he last  st ep,  only t he best  similarit ies are considered in t he f inal mapping t able.  

Prototype 

We are current ly implement ing t he dif ferent  mapping process using a mult i-agent  

syst em.  We associat e one agent  t o each st ep of  t he process (e.g.  similarit y 

comput at ion).   
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Agent definit ion:  An agent  is a sof t ware component  t hat  has a role t o play in t he 

funct ioning of  t he syst em [13] .  The degree of  granularit y is not  equal for al l  agent s:  

some of  t hem play more import ant  roles t han ot hers.  An agent  should have t he 

abil i t y of  int eract ing wit h ot her agent s and possibly humans (Expert ) via an agent -

communicat ion language [9]  [7] .  Therefore t he fol lowing performances can be 

reached:  

• High performance:  agent s can run in paral lel .  They can be cloned when t heir

work is t oo import ant ;

• High f lexibil i t y:  an agent  can be programmed for any cont ext ;  t his means t hat

t he agent  can direct ly int erfaces dif ferent  ont ologies;

• High modularit y:  t he number of  int erconnect ed sources can increases wit h no

l imit s.

We use a JADE (Java Agent  Development  Framework) plat form [25]  t o implement  

al l  t he agent s.  JADE is conforming t o t he FIPA st andard (Foundat ion for Int el l igent  

Physical Agent s).  The agent s communicat e by exchanging messages in ACL language 

(Agent  Communicat ion Language) [16] .  We include a rule-based inference engine 

cal led JESS [23]  and t o deal  wit h ont ologies and provide a programming 

environment  for RDF,  RDFS and OWL,  we use t he Jena f ramework [26]  (A Semant ic 

Web Framework for Java).   

Related Work 

Various works have been developed for support ing t he mapping of  ont ologies.  An 

int erest ing survey which gat hered 35 works is present ed in [10] .  In [4,10]  we can 

f ind ot her surveys on ont ology al ignment .  In most  approaches heurist ics are 

described for ident if ying corresponding concept s in dif ferent  ont ologies,  e.g.  

comparing t he names or t he nat ural language def init ion of  t wo concept s,  and 

checking t he closeness of  t wo concept s in t he concept  hierarchy.   

PROMPT [12]  is an algorit hm for ont ology merging and al ignment  based on 

ident if icat ion of  mat ching class names.  A few approaches l ike RDFT [14]  use t he 

comparison of  t he resources t o det ermine a similarit y bet ween concept s,  but  t he 

problem is t hat  t he st ruct ures of  al l  dat a inst ances are het erogonous.  RDFT 

proposes an approach t o t he int egrat ion of  product  informat ion over t he web by 

exploit ing t he dat a model of  RDF,  which is based on direct ed label graphs.  RDFT 

discovers a similarit y bet ween classes (concept s) based on t he inst ance informat ion 

for t his class,  using a machine-learning approach.   

Like RDFT,  GLUE [10]  is a syst em which employs machine learning t echnologies t o 

semi-aut omat ical ly creat e mappings bet ween het erogeneous ont ologies.  An 

ont ology is considered here as a t axonomy of  concept s and t he problem of  

mat ching is reduced t o:  “ for each concept  node in one t axonomy,  f ind t he most  

similar node in t he ot her t axonomy” .  The problem of  Glue is t hat  t he rel iabil i t y of  

t he result s is relat ed on t he quant it ies and t he degree of  correct ion of  al l  examples 

used by machine learning.  

 S-Mat ch Semant ic Mat ching [8]  is an approach t o mat ching classif icat ion 

hierarchies.  The problem addressed by Semant ic Mat ching is t he fol lowing:  say you 

have t wo dif ferent  classif icat ion hierarchies,  where each hierarchy is used t o 

describe a set  of  document s,  i .e.  each t erm in t he classif icat ion hierarchy 

describes a set  of  document s.  How do t he t erms in one hierarchy relat e t o t he 
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t erms in t he ot her hierarchy? The proposed algorit hm ret urns al l  possible 

similarit ies bet ween bot h graphs based on synonyms set s f rom t hesauri,  using a SAT 

solver.  

The t ools described above of fer mappings bet ween het erogeneous ont ologies.  Most  

of  t hem are based on synt act ic and semant ic mat ching heurist ics given by an 

expert .  None uses deduct ion rules which can be used for dif ferent  appl icat ion 

domains.  Deduct ion rules of fer more f lexibi l i t y t o t he syst em.  In addit ion,  t he 

closest  work t o our approach is QOM [5,  6]  which is considered as a way t o t rade 

of f  bet ween ef fect iveness and ef f iciency.  One of  t he conclusions present ed by t he 

aut hors is “ Using an approach combining many feat ures t o det ermine mappings,  

clearly leads t o signif icant ly higher qual it y mappings” .  

In our mapping approach,  we t ry t o use as much as possible available informat ion 

cont ained in t he ont ology.  This informat ion consist s of  ident if iers names of  

concept / relat ion,  ont ology st ruct ure,  resources (concept s inst ances) and 

manual/ aut omat ic rules.  Resources propert ies generat e new semant ic relat ions 

bet ween concept s (concept s of  t he same ont ology).   

Conclusion 

Nowadays,  myriad of  Web-Based Educat ional Syst ems exist s,  each of  t hem st oring 

t heir own learner’ s models and resources.  Solut ions have t o be def ined t o open 

t hese syst ems t o each ot hers.  Learners should be able t o access t o dist ant  learning 

resources in a t ransparent  way (wit hout  changing t heir usual reference ont ology).  

Our obj ect ive is t o be able t o query dif ferent  LOR and t hus improving t he 

int eroperabil i t y of  such syst ems.  

In t his paper we have int roduced a mapping approach for bridging gaps bet ween 

learning obj ect  reposit ories based on ont ologies.  This algorit hm is appl ied on an 

exist ing WBES t hat  al lows learners and t eachers searching,  adding and composing 

new resources in a local reposit ory.  The part icularit y of  t he algorit hm is t hat  (i) i t  

uses informat ion on t he resources t o enrich t he local ont ology by generat ing 

relat ions bet ween local concept s (i i) i t  is based on inference rules.  Some of  t hem 

are basic ones;  ot hers can be added by a domain expert .  This f lexibil i t y permit s it s 

appl icat ion t o ot her domains.   

The prot ot ype is based on mult i-agent s t echnology.  It  is implement ed wit h t he 

JADE plat form and t he Jess rule-based reasoning engine.  In fut ure work,  we plan t o 

add ot her mat ch and t echniques in order t o resolve more complex mapping 

problems (e.g.  cardinal it y n:m).  
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