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Introduction 

Proposal 

   

Competence Representation: Graph-Based (Conceptual Graphs) 

 

Comptence Discovery and Composition: Reasonning based on 

operations on the graphs 
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Presentation Outline  

1. Introduction 

 

2. Introduction to Conceptual graphs 

 

3. Competence representation 

 

4. Competence discovery and composition 

 

5. Implementation 

 

6. Conclusion 
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Conceptuel graphs 

Graph: 

 

 Bi-parted 

 

Oriented 

 

Labelled 

 

Finite 

 

Not necessarily connected 
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Conceptual graph example  

Man: * 

Womain: Y 

City: v 

father-of 

Live-in 

Man: * 

Woman:  Y 

City: v 

Father-of 

lives-in 

Referent Concept type Concept Relation 

unknown entity  
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Conceptual Graphs Support 

Tc 

Person 

Man Woman 

c 

Mother 

Tr2 

mother-of 

parent-of 

 
father-of 

The set of referents (I): 

I={man1, man2, woman1, mother1} 

 

The conformity function (τ): 

τ(man1)=Man, τ(man2)=Man, τ(woman1)=Woman, τ(mother1)=Mother. 

 

The relation signatures:  

Tr2(Tc, Tc), parent-of(Person, Person), mother-of(woman, Person), father-of(Man, Person),   

             (                 ) 
 

r2 

c r2 C , 

Concept type hierarchy Relation type hierarchy 



ISKO-Maghreb 2013                                                   Competence discovery and composition                                                                 08/11/2013 

Conceptuel Graphs 

Knowledge Description Types 

Knowledge levels 

Factual level Ontological level 

Support Conceptuel Graphs 
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Conceptuel Graphs 

Operating on Conceptual Graphs 

 Projection:  graph homomorphism thanks to the projection of 

1. Concept nodes on Concept nodes. 

2. Relation nodes on Relation nodes  

Person:* Parent-of Person:* 

Woman: y Father-of Man: x City: Béjaïa lives 

married 

Project  (G1, G2)     G2 -> G1   

G1: 

G2: 
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Presentation Outline 
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CG-based Competence Representation 

Competence exporter ---> Concept 

Competence ---> Relation 

Generic information and properties ---> Graph rules 

Lang-prog:  C program Person: x Example 
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Competence representation 

Conceptual graph rule Example  

 

 

 

if Programmer: *x 

then 

Person: ?x Program Programing-lang: * 

R1: 

Programmer: ?x 

Person: *x program Programming-lang: * 
R2: if 

then 
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Competence representation 

Knowledge levels 

 

 

 

Knowledge levels 

Factual level Ontological level 

Support Support  Rule base + Graphes conceptuels Competence Base (CB) 
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Plan 
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Competence discovery and composition 

Query Representation and  Example 

Lang-prog: * program Person: ? support Classes 

 Query Q ---> Headed graph 

Head of the 
graph 

Searched for Entities 

 Query Evaluation 

1. Project the Query-Graph Q on the Competence Base (CB) 

2. Select the projections of the head node of Q  
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Competence discovery and composition 

Example: Query Evaluation and Exact satisfaction 

Lang-prog-OO: C++ program 

Programmer: x Lang-prog:  C program 

Classes 

support 

Programmer: y 

CB: 

Person: ? Lang-prog:  * program 
R: 

Answers 

Projection 1 Projection 2 



Competence discovery and composition 

Composite Answer Example 
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Etape 2:    Satisfaire chacune des sous requêtes. 

Lang-prog-OO: C++ program 

Programmer: x Lang-prog:  Java program 

Classes 

support 

Programmer: y 

CB 

Personne: ? 

Lang-prog:  Java programmer 

Query: 

Lang-prog:  C++ programmer Person: ? 

Lang-prog:  Java program 

Lang-prog:  C++ program 

Person: ? 

Composite 

answer 

Projection 1 Projection 2 



Competence discovery and composition 

Distributed Satisfaction Example 
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Lang-prog-OO: C++ Programmer: x Lang-prog:  Java programmer Classes support 

Person: ? Lang-prog:  * program classes support Lang-prog:  * 

Person: ? Lang-prog:  * program classes support 

Projection on CB 1 Projection on CB 1 

Mediator 1 

Sub-Queries 



Competence discovery and composition 

Distributed satisfaction 
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Projection on CB 2 

Lang-prog-OO: Java Classes support Programmer: y 
Lang-prog:  

Pascal 
program 

Projection on CB 2 

Lang-prog-OO: C++ Programmer: x Lang-prog:  Java program Classes support 

Person: ? Lang-prog:  * program classes support Lang-prog:  * 

Lang-prog-OO: Java Classes support 

Programmer: x Lang-prog:  Java program 

Person: ? Lang-prog:  * program classes support 

Mediator 2 
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Plan 
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The Prototype’s Architecture 



• Based on CoGITaNT’s Client/Server Architecture and its 

Library 

• CoGITaNT: Conceptual Graphs Integrated Tools 

allowing Nested Typed graphs 

• Open source, LIRM Montpellier, CNRS, France 

• Library of C++ classes which allows developing 

applications based on the CG knowledge representation 

scheme  

• Multiple presentations of CGs: linear, Graphical, CGIF, 

BCGCT (proper form), CoGXML (XML). 

 

The Prototype’s Architecture 



• Based on the client/server architecture of CoGITaNT  

• CoGITaNT's clients represent either a competence 
exporter or a competence importer  

• CoGITaNT's servers represent mediators 

• Temporary Clients : 
• Created by CoGITanT 
• In order to possibly cooperate with other mediators 

 

The Prototype’s Architecture 
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Implementation 

Execution scenario 

The Hierarchy of concepts 
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Implementation 

Execution scenario 

The Hierarchy of Relation Types 
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Implementation 

Execution scenario 

Competence base of the mediator M1 
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Implementation 

Execution scenario 

Competence base of the mediator M2 
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Implementation 

Execution scenario 

The Request 
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Implementation 

Execution scenario 
Mediator M1 
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Implementation 
Execution scenario 

Mediator M2 
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Presentation Outline 
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Concluding Remarks 

Why conceptual graphs? 

Generality: other formalisms (like DL) are easily expressible 

as CGs 

 

Power to express  n-ary  relationships 

 

Simplicity of the model and  facility of its understanding 

 

Readability of  knowledge as well as reasonning. 

 

No necessity to learn a logical formalism in order to do 

logical reasonning. 

 

 Existence of standards (CGIF) 

 

Existence of tools implementing operations on graphs 
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Concluding Remarks 

CG Main Drawback: Projection complexity 

NP-Complete 

Polynomial algorithms do exist (for particular CGs, like trees) 

Complexity in MN 

M: number of nodes in the query-graph 

N: number of nodes of the graph on which the projection is 

operated 

In this work: Polynomial too  

Algorithm complexity = a matter of further work 

An other matter of further work: dynamic and semantic 

discovery of cooperating mediators 
 



Mediator 1

Local 

Repository

Reasoning  

Processor

lexical 

ontological 

dictionary

Syntax Translator

ALNr+

Network

Web Server

DAML+OIL

Exporter
DAML+OIL

Importer

DAML+OIL

Mediator 2

Local 

Repository

Reasoning  

Processor

lexical 

ontological 

dictionary

Syntax 

Translator

KIF

Mediator 3

Local 

Repository

Reasoning  

Processor

lexical 

ontological 

dictionary

Syntax 

Translator

CGIF

DONE 

STILL UNDER PROCESS 

Concluding Remarks: Long Term Objective 



That’s all Folks! 

Thank You For Paying Attention 


