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INTRODUCTION

Product creation time has dramatically decreased mainly due to product versatility and diversity. The main reason is an increasing demand of consumer to use customized products. Consequently, product realization is shortening and companies need new software tools and environments in order to be able to collaborate with various partners that are very often different from one project to an other. Product, technology and process modeling is a base for the informational integration during product life-cycle management. But the efficiency of such an approach depends on the possibility of memorization and re-use of knowledge related to product and realization technologies and processes (from the concepts to the physical industrial objects and environments). The base of knowledge is of course technological based but is also related to management and organizational aspects. Information and knowledge management is necessary to support such approach. It remains two major difficulties that are the determination of what is the information that has to be memorized and how to represent them in order to provide an efficient re-use. Many of product life-cycle activities are computer-aided, like design, process planning, production scheduling, maintenance, etc… During these stages, the information and knowledge are related to product, its environment (tools, production equipments), its logistics (delivery) and its maintenance (usage history). These activities concern different competences that need many software which use several formats to represent information contents. These contents have to be presented to the users according to their own points of view depending their competences and needs. In the following are presented some fundamental concepts of product modeling, design process modeling, knowledge-based models related to production processes, and more particularly the link between product, technology and production process [START_REF]Contribution à la modélisation des produits et à l'intégration des technologies productrices dans un environnement multi-acteurs[END_REF] [START_REF]Modèles et approches pour la conception et la production intégrées[END_REF]. Then, some elements of organizational aspects are delivered before a more prospective part of this paper concerning a topic of interest for many industrial and service fields, a global information system for the individual tracking of products during their complete life-cycle.

PRODUCT MODELS

The first initiatives and results in the field of information model related to product have been successful about ten to twelve years ago [START_REF] Krause F.-L | Product modelling[END_REF]. It seems important to underline some fundamentals on functional, structural and geometrical (physical) points of view of mechanical part and assembly modeling.

Functional, Structural, Physical (geometrical) aspects

At the beginning of 90's, C. Mony proposed a product model based on three essential aspects that :

-the functions that correspond to the requirements, -the parts and the components of the product, -the geometry and the physical properties of each of these parts and components [START_REF] Mony | Un modèle d'intégration des fonctions Conception-Production dans l'ingénierie de produit -Définition d'un système mécanique en base de données objet[END_REF]. The feature concept 1 allowed to formalizing both representation, functional and structural properties (accuracy, assembly conditions, etc.). The link with production processes has also been formalized thanks to the feature concept (technological, link, machining, etc.). Some main ideas have also been highlighted related to future orientations for some extensions and applications of these concepts. In particular, « a function can be realized by one or more features or parts », « a part or a feature can contribute to the realization of several functions », « in mechanical engineering, a given model is relevant for a given application », « each point of view needs a particular geometrical model that allows the 1 "a parameterized geometric elements group, handled like an object and having a semantics (a mean) compared to one (or several) function(s) of the product engineering. These groups can be associates various attributes and methods allowing an improvement of the geometrical data and the handling of high level semantics objects" [START_REF] Mony | Un modèle d'intégration des fonctions Conception-Production dans l'ingénierie de produit -Définition d'un système mécanique en base de données objet[END_REF] manipulation of the elements strictly indispensable for the realization of its own objectives », « all the points of view have to be coherent ». Of course, other significant contributions have followed these precursor works. It has to be mentioned the following results obtained during DEKLARE [START_REF] Saucier | Un modèle multi-vues du produit pour le développement et l'utilisation de systèmes d'aide à la conception en ingénierie mécanique[END_REF] [6] and MOKA [7] [8] projects, the chromosomal model based on domain theory [9] or the level-based model (objectives, functions, physical structure, parts and assembly) [10].

Comportemental aspect

A behavioral aspect has been introduced in the product models. This is to say all the elements that characterize every law, data, etc., more generally the performance criteria for the evaluation of the coherency of the solutions relatively to functional requirement. An international well-know initiative, the FBS approach (Function / Behavior / Structure) has supported a new orientation at the beginning of 1990's and has inspired the work of Y. Harani [11]. Equations and variables of behavior have been integrated in a product and process model, joined to a point of view approach. This notion is developed in the following paragraph.

Multi-view aspect

The notion of multi-views has been necessary in order to let the professionals have an access to a unique and integrated product model. This model has to be shared but all the information is not necessary. This is better to have specific semantic and interfaces. On such topic, the work from 3S laboratory has to be highlighted [12] and also those of K. Mawussi who proposed a model integrating the representation of the parts, of the raw parts and forming tools. 

Diversity aspect

Diversity is also one of the basic concepts that are necessary to be managed mainly due to the customization demand. A typical example is the one of automotive industry. The theoretical number of combinations is particularly large and is relatively wellmastered. In such approach, automotive companies have proposed some significant initiatives for the proposition of standardized representations of automotive products and means used for their design and manufacturing. One can notice a proposition of important concepts in AP STEP 214 by F. Chambolle, concepts integrated by PSA [15]. The figure 1 represents schematically how the diversity and the structure at different levels (part, solution, assembly, function, vehicle) is taken into account in the model. Based on such a structure, some requests related to any kind of data can be expressed in order to favor the search of information and then the process of decision during the different stages of an automotive project. These models constitute the base for data exchange with co-contractors and can serve as a reference for future projects. They contain both technical and organizational information that represent the links between the automotive product itself and what has to be necessarily used during a vehicle life-cycle. 

LINK BETWEEN PRODUCT AND TECHNOLOGY

Product models have to represent efficiently the information needed by the product life-cycle. This implies a better use of CAD environments and also a more efficient capability for the memorization and the transmission of numerical data. But, according to common opinion, a real advantage is depending on the integration of the information related to the product definition with the information characterizing the production technologies and processes.

Technical aspect

This coherent integration has been improved thanks to the results of several works, in particular those of F. Villeneuve [16] then the ones of J. Ben Younès [17]. He has proposed an approach for the integration of both the product (based on features used to describe the shapes of the part, including the properties wanted for the determination of machining capabilities as accessibility, tolerances, etc.), the cutting tools necessary for machining each shape on the part (feature), and strategies characterizing the possibilities of related movement between the tool and the part (sequence). The main result of this work is the TSG concept (Tool-Sequence-Geometry) that allows the specification of the knowledge related to the machining of shapes on a part (Figure 2). This figure presents a partial view of the conceptual model, which shows the links between the TSG concepts and the data necessary for a machining process generation. Thanks to these elements, it is possible to specify knowledge related to a particular skill but this is not
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Category Specification sufficient enough to support the complete loop (from the specification and the choice of the process to the effective realization of the product using the chosen process). A significant contribution for such possibility is the difference concept proposed by S. . This difference is evaluated between a theoretical definition of the perfect technology and the representation of the real physical technology effectively used for the manufacturing of the part. This model, associated to a process planning functionality is able to deliver a first comparative evaluation between the technologies mastered by the company and other emergent ones. This constitutes a factor that can favor the integration of new productive technologies in good conditions. These new productive technologies constitute innovation and competitiveness vectors, in a short and medium term, even more. They constitute a strategic challenge for the company. So, it is fundamental for companies to be able to specify a requirement and to access to capable technical processes in order to obtain a coherent solution in a given technical-economical context. So, the knowledge related to validated solutions, the access to the knowledge of some experts from the company, a realistic perception of actual service capabilities constitute key factors for product development. This is why industrial companies are more and more interested in search engines that allow accessing to some dynamic knowledge from all over the World. This is possible thanks to new active cognitive agents [19] that are software allowing access to data but also giving the opportunity to send requests indispensable to more easily specify particular aspects. These new possibilities constitute a strategic opportunity for product and process integration in order to be able to very efficiently generate process planning for new product according to actualized industrial technologies and services. The cognitive agents are based on knowledge data models that link specification concept to manufacturing process planning. Thus, the most efficient solution today seems to be based on representative validated solutions, corresponding to realistic performance levels actualized depending on the technical capabilities of modeled processes. The goal of such work was to memorize a database with case studies (successes and failures) related to typical rapid product development processes. These processes are mainly applicable to the manufacturing of prototype parts and products but is also concern to industrialization phase. The memorization and exploitation phases are based on an efficient man-machine interface and all the manipulated data are build using the proposed conceptual model. (Figure 3). This model represents the generic fundamental concepts that allow representing case studies and corresponding requirements. This corresponds to different models (user needs, requirement, technology and meta-technology, material, process, service provider company, state (numerical or physical). The user needs definition and the search for a solution are directly accessible via a specialized manmachine interface, based on KADVISER environment. The search engine is basically local for the first step of this approach and works based on case-based reasoning. If no valid solution is found, the system uses the ascendant generation algorithm based on the following principle : "from a final state corresponding to the user requirements, the algorithm selects all the technologies that are able to deliver a part in the final state". Then, for each initial state of each selected technology, the algorithm analyses the initial state of each selected technology. If it corresponds to the initial state given in the user requirements, it memorizes it as a possible solution.

If not, it considers each of these intermediary states as the new final states to be obtained. Then it applies the same principle as longer as the initial state has been found for each branch of process or as longer as there is no technology able to deliver the intermediary state. Such branch is deleted and the solutions are delivered to the user. Each process solution is structured as a succession of states. The transition between two states is characterized by one or several technologies. Such sequence of states and technologies constitutes a process solution. In the future, some efforts are going to be focused on a generalization of this approach for utilization based on cognitive agents connected to a request analyzer. A first experimentation has been to test the approach by the use of distributed databases accessible through Internet. The main difficulties are on one hand the dynamic aspect of knowledge (rapid and frequent changes, new technologies, new performances) and on the other hand the motivation of each expert to contribute to the formalization of his own knowledge according to generic concepts. This second aspect depends on the expert motivation to understand the concepts and to contribute to their evolution in order to improve the efficiency of the use of the memorized knowledge.

Socio-technical aspect

This aspect of complex systems and processes is not so much studied. But, there is an interest in such orientation because industrial environments have to be safe and secured, both for the technical dysfunctional behavior and for user safety. So, it is particularly important to integrate during the design stage some aspects related to the working place and environment and to potential risks due to technical choices for some particular function. This is mainly why the CNRS (National Research Council for Science) has initiated the PROSPER program. In this context, the INRS (National Institute for Research and Safety) and a group of partners the CRAN was in, have decided to propose and develop an initiative based on the taking into account of the working situations during the design phase. More over, one of the goals was to give the user the possibility of evaluating the consequences of particular limit working conditions and their influence on the design of the production systems. R. Hasan [21], in his PhD thesis, proposes an approach based on the working situation concept, and more particularly on the integration during design of socio- technical aspects and the interaction between the technical system and humans during the life-cycle of the production system. The already obtained results and the current display within the framework of a demonstrative software tool let expect possibilities of the approach, becoming widespread within the framework and a generic methodology in order to integrate the life-cycle of the system from the design stage. There are more particular aspects connected to the safety of people during their intervention on the technical system (normal use, degraded modes, change of production, maintenance, After-Sales Service Department, etc.). As the model of the figure 4 shows it, the concept of working situation allows setting up the relations between the technical system and the team of work, whatever the mode of intervention, the task, the tools and necessary consumables in execution of these tasks. One also finds there what can lead in an incident, even in an accident, through the concepts "environment", "dangerous event", "danger zone", "risk", "dangerous phenomenon". The dynamic aspect of the working situations (chain of the operations during tasks and use) appears on this model through the notion of operator of composition but is represented today using Petri's networks. From these last ones, it is in particular possible to obtain and to control the totality of the available procedures in use manuals.

It is clear that numerous research works will be necessary to characterize the most significant and/or influential parameters, with the aim of their evaluation compared in phase of design of the systems. This evaluation can doubtless, considering the current promising initiatives, be supported by tools and environments of the virtual reality favor in which one can immerse operators in their future working frame and put them in virtual contact with the system during the design stage.

This method could be also generalized in any phases of a product elaboration as well as in that of its life when the product is itself a system on whom people should intervene in a sure way during its life (concerning a car for example, during realization phases of the vehicle, during the production phases, during the use phase, during the maintenance operations, etc… of the vehicle itself). It is clear that all the links exist and that the true progress lies in their integration in support on an information system reagent (joinable in the various tools and environments of modeling and simulation) and coherent (based on realistic and evolutionary models taking into account experience feedback at the same time in simulation and during the life of the system). 

DESIGN PROCESS MODELS

Elements presented previously are really useful only if the structured information can be managed, distributed, reused. Furthermore, the context of design is directed to a cooperative and distributed frame, because of the shared data and the multi-competence indispensable to the realization of products [START_REF] Salau | La Conception Distribuée : Théorie et Méthodologie[END_REF] [23] [START_REF] Garro | Conception distribuée et émergence[END_REF].

This context bases on basic elements allowing the representation and the memorization of the design process [START_REF] Tollenaere | Conception de produits mécaniques[END_REF]. For some years, numerous initiatives have been concerning this problem of research in purposes of definition and integration of conceptual models of data and treatments, as well as in the definition and in the implementation of informational environments based on memorization of on-going and past project knowledge. It concerns as well elements relative to the product itself as its process of design and elaboration. It became so indispensable to better understand why, how, etc. each of the information is attached to the product. This is why numerous research works aim at memorizing what has to be during the life of the product. One speaks of history, of design intents, etc. [START_REF] Ouazzani | Contrôle de cohérence et gestion de la sémantique dans le cycle de conception-production -Application à la représentation du processus d'élaboration de produit[END_REF].

Formalisms of process representation exist [START_REF] Vernadat | Entreprise modelling and integration: principles and applications[END_REF]. One can quote IDEF3, Petri's networks, GRAI networks, etc.; however, these elements do not constitute a solution in general approach necessary for the representation and for the management of the industrial knowledge. This is why basic elements, richer than those available in the classic approaches were proposed. One can quote for example the works of A. Ouazzani who proposes a model based on the concepts of objective, action, argument and alternative [START_REF] Ouazzani | Process modelling: a design history capture perspective[END_REF]. This structure takes into account the resources to be used (human, physical, software, etc.) as well as the chain of the actions and the structure of the objectives. This model of process is connectable with the model of product through the notion of state. It is managed by specific actions told "management actions".

It is also necessary to mention the propositions of other laboratories in this subject, through the works of A. Saucier and C. Vargas, those of Y. Harani (integrating the notion of task, operator and of release mechanism) and finally those of P. Girard and B. Eynard [START_REF] Eynard | Modélisation du produit et des activités de conception -Contribution à la conduite et à la traçabilité du processus d'ingénierie[END_REF], completing the basic tools of GRAI networks [START_REF] Doumeingts | GIM/GRAI integrated methodology for product development, Design for X, Concurrent engineering imperatives[END_REF] in the specific frame of design. The characterization and the modeling of the processes stay problems on which the researchers keep on working, by trying in particular to widen the application field of the model in all the phases of the product life cycle [START_REF] Brissaud | Product models for lifecycle[END_REF].

ORGANISATIONAL ASPECTS FOR INFORMATION ACCESS

Because of the industrial globalization, the knowledge and the resources are more and more distributed in numerous sites. The necessary implication of the various competences as soon as possible during the life-cycle of products makes that one needs to reach in a fast way a distributed information, structured by knowledge for each skill, under coordinators' responsibility. These last ones have to master at the same time the technical processes, but also the process of development in design. This new mode of organization, e-design, e-engineering, emanufacturing [19] is set up mainly thanks to two catalyst factors that are the "net", the NTIC (New Technologies of Information and Communication) and the formalization of knowledge at the level of specific agents being organized in multi-agents network. These agents are based on models of product, technology, technical and design process such as described previously.

This organization in several levels opens possibilities for the integration of every new agent, but also represents all the difficulty of information search and expertise coordination with regard to a given technical, economic, social, etc. request. Even, numerous research pieces remain to investigate in this domain in strong expansion, the knowledge becoming more and more quickly obsolete.

It is also important to underline critical aspects for the communication intra and extra company. It is related in particular on the quality and the security of the information exchanges , of the traçability of the decisions, or the group dynamic communication during meetings, of works in project structures. It is related to an important part of researches for the scientific community and corresponds to a sensitive aspect of efficiency and the ability to react of companies.

PROCESS: KEY CONCEPT FOR PERFORMANCE

In the whole industrial context, the key factor is the profit, by a use of means economically realistic and by respecting the constraints of inconstancy due to the market. For that purpose, the knowledge of the costs and more generally the value transfers becomes essential during the phases of development then valuation of products.

So, it becomes necessary to be able as soon as possible to measure in different terms (technical, economic, social, of service, etc.), the consequences of a decision on the product (creation, evolution, standardization, diversification, etc.). Consequently, it becomes possible to structure all the processes inherent to the product life from elementary fundamental processes mastered in quality terms, cost and of time.

This approach also constitutes a base of evaluation for the company at the strategic, tactical and operational levels for the choice of fundamental orientations. Indeed, it is then possible to estimate a priori the consequences of such a choice, the opportunity of such other one by the measure of the impact of these decisions on the processes deployed for some product valorisation.

As it was shown first, it is already difficult to memorize enough technical knowledge to be able to suggest optimal industrial processes. This is on these bases that an approach of management by the industrial values becomes possible, by estimating the knowledge and the competence indispensable to deployment of a given process, by mastering the interactions between processes in order to be able to better estimate the consequences of a given modification, etc…

SUMMARY

Through this article, aspects connected to the problem of modelling of products and systems (in link with the processes and the process planning) as well as that of their processes were presented. The content is naturally not exhaustive, but representative of coherent tendencies that open perspectives of these research topics.

It is also question of elements related to the structure of information in link with the current organizations by competence or profession, what pulls information systems always more complexes based on the notion of cognitive agents These systems will be more and more used for the assistance to decision process in all the levels of the company. This can be really realistic industrially only by the mastery of the strategic parameters characteristic of each of the elementary processes of the products life cycle .

The modelling and the assistance to the generation or the evaluation of the processes are one of the key factors products and industrial systems life-cycle mastery. These models and methods are more and more based on the knowledge of different kind, technical, economic, social, environmental, etc… [8] 
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 1 Figure 1 : representation of the basic concepts structuring the model [15]
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 2 Figure 2 : fundamental structure of TSG concept [17] This last idea has driven the research of A. Deglin [20].The goal of such work was to memorize a database with case studies (successes and failures) related to typical rapid product development processes. These processes are mainly applicable to the manufacturing of prototype parts and products but is also concern to industrialization phase. The memorization and exploitation phases are
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 3 Figure 3 : data and working situation environment model [20]
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