Ontology Life Cycle

Institute AIFB, University of Karlsruhe
01/02/2005

Contact: sure@aifb.uni-karlsruhe.de


1 Agreed WP Structure

Underlined are WP leaders, ‘*’ indicates major contribution of a partner in this WP

Abbreviations see section on partner list
1.1 Life Cycle of Networked Ontologies

UPM*, CNR*, USHEFF*, UKARL*

[image: image1]
1.2 Collaboration for Networked Ontologies

OU*, ONTO*, UPM*, CNR*, INRIA*, JSI, USHEFF*, ISOCO*
In contrast with most current efforts in ontology engineering, which assume either a single, logically consistent ontology or a set of globally consistent and integrated ontologies, the OLC project takes as its starting point a much more flexible and distributed scenario, one in which ontologies are developed in a distributed fashion and only exhibit partial integration. In other words, there is no assumption of global consistency.  Moreover, it is not just the ontologies which are distributed, but we also assume that they are built by distributed teams. In this scenario, it is important to provide strong support for collaborative development. Information about the provenance of ontological structures needs to be available and used to generate ‘local’, consistent views for a single user or a particular group of users, out of a distributed, often globally inconsistent federation of ontologies.

In the first instance, in order to support collaborative development of ontologies, we need mechanisms that capture basic provenance information, such as timestamps and authorship, and that allow developers and/or end users to express statements about individual ontological commitments. Among these, e.g. suitability or reliability of a particular ontology (or a re-used part thereof) for a particular purpose, task or target community of practice. The most recent batch of ontology editors already provide basic, unstructured support for annotation. We intend to go beyond these weak forms of support, to provide more structured support for capturing design rationale. Here we plan to build on general-purpose argumentation structures. These are already supported by existing tools and logics, but we plan to go beyond these, by specialising them for ontology development – i.e., by instantiating and specialising generic argumentation primitives in the context of specific modelling decisions during the ontology life cycle.

1.3 Dynamics for Networked Ontologies

UKARL*, UPM, INRIA*, JSI*, UKOB*, OU
Whereas the initial development of ontologies is a rather well supported process, ontology evolution is up to now a rather poorly understood and supported aspect of the ontology life cycle, especially in distributed environments. Problems to be solved include:

· One needs methods for guaranteeing the consistency of networked ontologies in case one of the ontology is changing. That might also require the handling of partial inconsistencies. 

· As metadata creation is a very expensive task, methods for evolving metadata in parallel to the ontology are required. The evolution of ontologies has to be synchronized with the evolution of the related metadata.

· The evolution process has to be supported by (semi-)automatic means, that 

· exploit the underlying data, in various formats by applying data and text mining techniques

· that analyze the user behaviour by appropriate usage mining techniques.

· Taking context into account, by e.g. exploiting task context or user context, will enable the tailoring of the evolution process to the specific needs at hand.

· The challenge here is to implement tools to support users and minimize their effort, by applying automatic mapping from the old to the new classes whenever possible.
1.4 Human-Ontology Interaction

ADUNA*, ISOCO, OU*, UKARL, JSI
In addition to usual challenges that ontologies bring in terms of human-computer interaction -- e.g. in the area of visualization and navigation through complex conceptual structures, networked ontologies introduce several specific issues. In a networked and collaborative ontology development environment there may be numerous ontologies addressing the same or similar subject matters. Moreover, most of the research into ontologies up to date addressed the life cycle of ontology development as essentially engineering process of designing a shared artefact. In reality, designing common vocabularies (an ontology) is often complemented by emergent ontological commitments; these may arise for example from shared documents or even design rationale accompanying the ontology design.

Thus, "human-ontology interaction" is a term we use to subsume a range of activities and behaviours that may occur when a single human developer or a networked group of individuals interacts with ontological commitments. This area of project interest also includes issues that arise from interacting with distributed, potentially incomplete and mutually inconsistent ontologies or knowledge bases. 

1.5 Context Sensitivity

JSI*, USHEFF, UKARL, ISOCO, CNR, UKOB*
Real life ontologies and corresponding data are almost never considered as something absolute in their semantics - the differences which appear when using such ontologies could be modeled by a separate model or data which we call a context. From the theoretical side we could say that whenever the contextual information is necessary, the target ontology cannot have fully defined static semantics because it depend on some external information which we call "context". We could call such ontologies "parametric ontologies" because their semantics depends on the value of contextual "parameters".

Practical example of contextual information is the area of user profiling and personalization. Typical situation is that user brings his/her own bias by using and understanding of an ontology - by modeling the user's bias we try to parameterize the semantics to optimize usability of the ontology based system. Good example for profiling are e.g. different understanding of the same ontology within an enterprise - e.g. technical people see the same ontological concepts in a different way as for instance marketing or management people.

To summarize, the idea of this work package is to model contextual sensitivity in applications to provide "optics" for "semantic glasses" compensating differences in understanding the data from different points of view. 

1.6 Distributed Infrastructure

ONTO*, SAG*, UPM, OU, UKARL, ISOCO*, ADUNA*
1.7 Nature Case Study

NATURE, OU

1.8 UN FAO Case Study

FAO, CNR
1.9 Software AG Case Study
SAG
Motivation and Background

Organizations in areas like finance and automotive often have several hundred of systems and databases which are not integrated. Today’s business needs require such organizations to retrieve up-to-date information throughout all systems while presenting only the aspects relevant to the inquiring individual. The challenge is to capture all the meanings/semantics in those underlying systems within a descriptive model in order to be able to integrate them in an end-user relevant fashion. In order to support the life-cycle of applications and databases within such organizations it is of utmost importance to provide tools, techniques and methodologies for design, collaboration and reuse of such models. Software AG’s product Enterprise Information Integrator is used to prove the applicability of such concepts and tools as part of the case study.
Objective of the Case Study

Software AG brings a new product to market called Enterprise Information Integrator which targets the specific needs of ontology based integration. While features required to support the life-cycle of ontologies are built into the product, real-world and large scale applicability are yet to be proven. In line with the case-study it is the goal to improve tools and techniques along the requirements for managing ontologies and collaborative development.
As requirements can be verified and gathered best within projects, Software AG will select one or multiple customer projects that fit into the required profile in order to conduct the case-study. The main objective is to enhance the product by means of the tools, techniques and methodologies developed by the project consortium. 
Expected results 
The result of the case study shall be an improved support in tools and techniques for managing the life-cycle of ontologies with focus on information integration. A project conducted by Software AG will be described in a summary report that explains how increased support by those tools and techniques helps in increasing the viability of ontologies in information integration in correlation with the demanding changes that typically occur in the data and application landscape of large IT centers.
1.10 Pharma Innova Case Study

PHARMA, ISOCO

The Pharmaceutical business is one of 160 Billion Euro in Europe and 9 Billion Euro in Spain. About 400 Spanish pharmaceutical labs distribute their products mainly (75%) through wholesalers which sell to the 20.000 pharmacies in Spain. There are also complex interactions of pharma labs with providers of raw materials, packaging and logistics. All those business takes place through paper invoices. 

With the new EU legislation it is now possible to send and receive invoices only in electronic format, provided that they include a digital signature. The potential savings of this are enormous provided that appropriate technological solutions exist. In many parts of Europe this has led to a proliferation of propriety software products that promise to solve the e-invoicing problem. However, almost all current solutions are stand alone applications each having its own model of what is an (electronic) invoice. The consequence is that many industries are suffering from migrating existing systems to the formats required by the current e-invoicing solutions. This is obviously an entry barrier for enterprises. (Large companies suffer less from this because they can require all their providers to comply with a particular format, or else they are out of business). Taking into account that a middle-sized organization sends/receives in the order of 100.000 invoices a year, one can imagine that the potential benefits are very high, but the risk are also considerable due to the initial investment which may cause an unwanted vendor lock-in. 

In this case study, we will develop an ontology-based solution to the problem. In a nutshell, a network of ontologies will be developed capturing all relevant information for the particular business in relation with e-invoicing. Different, but networked, ontologies are foreseen for clients, providers, distributors, and labs. The network of ontologies will mediate between many different formats of invoices, such that any company (especially the pharmacies) interested in using e-invoicing will have a low entrance barrier. Automatic techniques will be used to map any invoice format into terms of the ontologies. 
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SAG, iSOCO, Onto, Aduna
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1.14 Consortium Management
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