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The Research “Construction of Concepts and Decomposition of Objects” developed by Dr. Elvira Locuratolo in collaboration with Dr. Jari Palomaki at the Institute of the Tampere University of Technology/ Pori is the prosecution of the work undertaken during two previous collaboration periods supported by the Short Term Mobility Program (Pisa-1999; Pori-2007). The research is concerned with the Transportability of the Partitioning to the Concept Theory.

The Partitioning Method [1] is an algorithm for mapping a directed acyclic graph of classes supported by semantic data models, in the following called semantic classes, into classes supported by object systems, in the following called object classes. This mapping, based on the decomposition of objects belonging to classes and on the inheritance of attributes, allows achieving the coexistence of flexibility and efficiency, two conflicting quality desiderata. The following properties hold:

· Semantic classes: each object instance can belong to any class of the graph, thus ensuring flexibility;

· Object classes: each object instance can belong to one and only one class of the graph, thus ensuring efficiency. 

The partitioning method has been designed at the set-theoretical level to be employed as:
· An automatic tool within a software design methodology;

· A system which provides applications with the view of a semantic schema and operates on an object schema;

· An approach of formal method refinement.

The concept theory [4] encloses the distinction between intension and extension of a concept, where the former is referred to the information content of a concept, whereas the latter is referred to the set of objects which fall under the concept. As a consequence, two different levels of representation can be taken into consideration: a concept/intensional level and an extensional/set-theoretical level. At the concept level, concepts have been introduced through a finite number of information contents and the relation of intensional containment between concepts has been employed to define concept structures. At the extensional level, classes of objects have been defined as a set of objects and a set of attributes. The relations of object inclusion and attribute inheritance have been employed to define graphs of classes. It is possible to go from the concept level to the set-theoretical level, but not vice-versa. This is because a set of objects can be the extension of many different concepts [2]. This approach differs from the formal concept analysis approach, where given a formal context an extension can have only one corresponding intension. Examples of elementary concept structures have been considered in order to study the partitioning transportability problem [3]. 
During the 2009 Short-Term-Mobility period, the initial concept structure, i.e., the input of the concept construction process has been individuated. This structure is defined by a bottom node representing the Universe of Discourse and by a finite number of concepts intensionally contained in it, called basic concepts. The inclusion containment relation implies that each basic concept is compatible with the Universe of Discourse. Two basic concepts of the initial concept structure are always comparable, but can also be incompatible. These relations play an important role in introducing operators of concept constructions at the intensional level. By means of these operators, all and only the possible concepts related to the initial concept structure can be constructed, as well as all and only the intensional inclusion relations among them can be established. The initial concept structure is the structure which allows constructing the maximum number of concepts related to the universe of discourse and to the basic concepts. The resulting concept structure, i.e., the structure provided as an output by the concept construction process, encloses concepts that can have a correspondence at the extensional level, as well as concepts that cannot have any correspondence but can be still useful in the concept theory.
The transportability of the Partitioning allows recognizing those concepts that can be mapped at the extensional level into classes. Each class can be understood as a box with a label. Each object of the considered real world domain can belong to one and only one box. The boxes are potentialities and according to time and real world situations, can be either occupied or empty. The set of classes can be organized into a graph of object classes. Many graphs of object classes can be designed; these in turn can be transformed into many graphs of semantic classes. 
An algorithm of concept construction resulting into a generalization hierarchy of concepts has been designed. This algorithm requires further work to provide the resulting concept structure. Preliminary results have been achieved with the aim of establishing the link between the intensional and extensional aspects of concepts. At the extensional level, the graph equivalence of object classes has been studied and an approach to the design of object classes has been outlined. Similarly, the equivalence of the semantic classes has been demonstrated. Future developments regard the design of algorithms for:

· defining the resulting concept structure;
· establishing the link between the intensional and the extensional levels of concepts;
· organizing the set of classes at the extensional level into an acyclic graph representative of the object classes;

· transforming it into an acyclic graph representative of the object classes.
All these results are important for the derivation of practical implications.
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