Some Hints for a Clarification
of CEN ENV 12204

Laurent Ferier, Patrick Heymans and Michaël Petit

Computer Science Department, University of Namur

{lfe,phe,mpe}@info.fundp.ac.be

Abstract

The CEN ENV 12204 pre-standard proposes a number of standard constructs for enterprise modelling. In this paper, we identify a number of potential problems for the understanding of the document. The paper then makes a step towards bringing the set of constructs closer to a rigorous (or even formal) ontology. This formalisation exercise helped us uncover a number of issues not fully addressed in the ENV 12204 pre-standard. We discuss some of them and just mention others.

Current Problems with ENV 12204

The current version of  the CEN ENV 12204 pre-standard suffers from a number of ambiguities or problems. Here are some that we encountered:

· The constructs are defined in terms of their syntax (through templates) rather than through a precise conceptual model (linking them to their properties and other constructs).

· The ENV uses the notions of classification and specialisation but these are only defined intuitively. It is well known in conceptual modelling that these relations can mean different things to different people (see for example, [Brachman83]).

· Some notions, though explained rather extensively in English, are ambiguous, or even used contradictorily in different places. For example, the difference and the link between the notions of construct and building block is not sufficiently clear. The notion of role is another example of ambiguous concept.

· The document does not make it clear what is inside and outside the ENV. For example, is “building block” a concept of the ENV ?

· The semantics (meaning) of the constructs is not always clear, though usually defined in intuitive terms. This ambiguity could lead to different interpretations by different people. For example, the notions or inputs and outputs of business processes would benefit from being clarified: can an object state be both related to a business process as a function input and control input, and if so, what would this mean?

· It is sometimes hard to determine if some concept defined in the ENV is a class (meant to represent a the common properties of set of phenomena of the real-world) or a meta-class (meant to represent a set of common properties of classes), or even a meta-meta class. 

Formal languages

A solution to avoid part of the problems enumerated above would be to make the set of ENV 12204 construct a formal language. A formal language is one which has both a precise (mathematically defined) syntax and semantics.

Roughly put, a formal semantics gives rules to accept or reject situations of the real world as representative of a model written in the language. It enables to determine if a described situation is consistent with the model.

For defining the precise semantics, one can use an existing formal language or directly mathematics. Examples of formal languages that have been used for defining the semantics of some enterprise modelling notations are ET-LOTOS [McClenaghan93], Petri Nets [Bruno95, Vernadat96], KIF [PSL00] and a temporal logics [Petit99].

For defining a formal semantics, one has first to fix the precise language syntax. A precise syntax specifies exactly how models can be written with the language. The syntax defines a number of concepts (that enable to represent things of the real or imaginary world), their possible relationships and their visual appearance (textual or graphical). 

Though the syntax could be defined first, one usually begins with defining the concepts themselves and the allowed relationships. From this definition, one or more syntax can then be derived. This precise definition of concepts and relations is usually called a meta-model of the language.

The rest of this paper reports on an initial attempt to make the language proposed by the ENV 12204 more formal by defining precisely its meta-model. Making it a completely formal language would additionally require to define its formal semantics, which is not addressed in this paper.

A Precise Language for Defining Meta-Models

For defining the meta-model of the ENV 12204, we needed a way to represent precisely the concepts and the relations defined by the pre-standard. We chose the Telos language [Mylopoulos90] which is particularly suited for this purpose. The main interesting features of Telos with respect to meta-modelling are:

· Its formal nature: the semantics of Telos is defined in terms of first order predicate logic thereby yielding precise and unambiguous models.

· The underlying concepts are simple. The language relies on very few intuitive notions such as object, attribute, …

· It provides a very clear notion of classification and specialisation (associated with inheritance of attributes) whose semantics is defined by a number of axioms (in first order predicate logics).

· It allows the explicit representation of  the link among classes and their instances, even on more than one level of instantiation (meaning that instances can themselves be classes and have instances) allowing to clarify the notions of class, meta-class, meta-meta-class, …

· It allows the precise expression of constraints on the meta-model (not only constraints on the cardinality of relationships, but also any kind of constraint such as exclusion among relationships).

Expected Benefits of Defining the Meta-model of ENV 12204

Though we still did not complete the definition of the Telos meta-model of the ENV 12204, some benefits of this activity have already shown up:

· During this partial formalisation activity, being obliged to represent concepts in a precise language brings a number of ambiguities and contradictions to light.

· Some notions are made more clear when represented in Telos. For example, notions such as “construct”, “user model” and their links to the constructs defined in the templates can be made explicit in the meta-model.

· It allows to clearly distinguish among the syntactical aspects (templates in the standard) and the conceptual perspective (concepts and their relations, i.e. the meta-model) and to represent how one can derive one or more corresponding syntactic representations of the concepts.

· It allows to clarify how partial models can be defined on the basis of the ENV.

· It allows to clearly delineate the limits and the “interface” of the ENV. It is possible to explicitly represent which concepts are inside and outside the ENV and which concepts are simply identified in the ENV but need to be further defined in a user model (such as the sequencing behaviour of business processes).

· It makes clear the level of instantiation (class, meta-class, meta-meta-class) at which each concept of the ENV is defined (by representing explicitly the instantiation links among concepts).

Other Benefits of Using Telos

Another advantage of using Telos is that the definition of models in that language is supported by a tool called ConceptBase [Jarke95]. This tool provides an interface to edit and store Telos models and allows to:

· check some aspects of the consistency of the ENV (its meta-model) because ConceptBase verifies some general properties that have to hold for any Telos model (such as absence of cycles in the specialisation hierarchy);

· create and store models by instantiating the ENV 12204 constructs;

· express and check constraints that should hold for any model created by using the ENV constructs, thereby ensuring the compliance of a created model with the ENV;

· obtain a repository that tools working with the ENV 12204 could use, thanks to the open nature of the tool (which defines primitives for accessing Telos models through an interface);

· express and perform queries on the stored model (including both queries on the ENV meta-model itself and on the created enterprise models);

· edit graphical representations of a Telos model. Furthermore, the graphical symbols associated with Telos model elements can be customised. This allows to use ConceptBase as a first prototype of a graphical editor in which various graphical notations can be tested.

Conclusion

This paper reports on some preliminary work on defining a precise meta-model of the CEN ENV 12204 pre-standard. Though the meta-model currently covers only part of it, a number of benefits of this activity have become apparent. Many questions have risen while the model was being elaborated. Their solution would require the participation of the domain experts (the authors of the standard) to the meta-modeling activity.

A meta-model is only a first step towards the formalisation of the ENV 12204 set of constructs. A complete formalisation would require defining the mathematical semantics for the complete set of syntactic constructs (still  to be defined), but this is a longer term objective for which this work intended to provide some sounder bases.

References

(Brachman83) Ronald J. Brachman, What IS-A Is and Isn't : An Analysis of Taxonomic Links in Semantic Networks, IEEE Computer, Vol. 16, Nr 10, pp.30-36, October 1983.

(McClenaghan93) Ashley McClenaghan, Distributed Systems: Architecture-Driven Specification Using Extended LOTOS, Technical report CSM-120, Department of Computing Science and Mathematics, University of Stirling, Scotland, December 1993

(Bruno95) Giorgio Bruno and Carla Reyneri and Bernadino Chiavola and Mauro Varani, Making CIMOSA operational, In Pierre Ladet and François Vernadat (editors), Integrated Manufacturing Systems Engineering, pp. 46-61, Chapman & Hall, 1995.

(Vernadat96) François B. Vernadat, Enterprise modeling and integration: principles and applications, Chapman & Hall, 1996.

(PSL00) Craig Schlenoff, Michael Gruninger, Florence Tissot, John Valois, Josh Lubell, Jintae Lee, The Process Specification Language (PSL) Overview and Version 1.0 Specification, National Institute of Standards and Technology, Gaithersburg, MD, USA, available at http://www.mel.nist.gov/psl.

(Petit99) Michaël Petit, Formal Requirements Engineering of Manufacturing Systems: a Multi-formalism and Component-based Approach, PhD Thesis, Computer Science Department, University of Namur, Belgium, October 1999.

(Mylopoulos90) J. Mylopoulos, A. Borgida, M. Jarke, M. Koubarakis, Telos: A Language for Representing Knowledge about Information Systems, ACM Transansaction on Information Systems, Vol. 8, Nr. 4, pp. 325-362, October 1990.

(Jarke95) M. Jarke, R. Gallersdörfer, M.A. Jeusfeld, M. Staudt, S. Eherer, ConceptBase - a deductive object base for meta-data management, Journal of Intelligent Information Systems, Special Issue on Advances in Deductive Object-Oriented Databases, Vol. 4, Nr. 2, pp. 15-24, 1995.

