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1. Interoperability Methodology The Enterprise Interoperability Framework structures interoperability domain concepts, while Enterprise Interoperability Methodology structures steps and activities to carry out an interoperability engineering project in a particular enterprise. The methodology is generic and applies to all types of enterprises. This document is not intended to present a detail operational methodology for use to solve interoperability problems in enterprise, but rather it provides basic methodological concepts and principles so that such a methodology can be developed afterward. The main principle of the methodology is to carry out a set of necessary tasks along the system engineering lifecycle and in relation to the interoperability framework. The main phases of interoperability engineering and associated tasks as well as the links to the interoperability framework are shown Figure 1. Identify Iop barriers between two companies
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Figure 1. Interoperability engineering phase dimension related to the three dimension framework



1.1 IDENTIFY INTEROPERABILITY BARRIERS Following enterprise interoperability engineering phases, an interoperability project starts at the requirements definition phase. The objective is to analysis an existing situation of the companies concerned and to identify existing barriers between the two companies (or two systems). At this phase it is also necessary to define the desired degree of interoperability to be achieved. 1.1.1 Interoperability potentiality measure The interoperability potentiality is concerned with a set of characteristics that have impact on the ability to interoperate with a third partner. The objective of this analysis is to evaluate the potentiality of a system to adapt and to accommodate dynamically to overcome possible barriers when interacting with a partner. 2/7
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Today few methods are developed for measuring interoperability. Existing approaches mainly focus on maturity measure1. The term maturity model was popularized by the SEI (Software Engineering Institute) when they developed the Capability Maturity Model (CMM)2 in 1986. More focused on interoperability issues, the LISI (Levels of Information Systems Interoperability) proposed a maturity model for measuring interoperability in five levels of maturity: isolated, connected, functional, domain, enterprise. ATHENA project has also elaborated for the manufacturing enterprise the EIMM (Enterprise Interoperability Maturity Model) to address interoperability issues at all levels of the company3. Through this approach, an enterprise can assess its ability to potentially interoperate with a partner. The measure lets a company know its strengths and weakness in interoperability, such as for example, the use of standards, the flexibility of its organisation, the openness of its ICT infrastructure, the existence of its enterprise models, etc. 1.1.2 Interoperability incompatibility measure The most crucial task is to analyse interoperability problems in order to identify the interoperability barriers. This is supported by the Enterprise Interoperability Framework by evaluating incompatibilities between the company in question and its interoperation partner. As an example, Figure 2 shows an illustration of barriers identified at the moment when company A and its partner company B in order to establish interoperability. In the figure, ‘+++’ means that there exist an important barrier between the two enterprises concerned, ‘+’ means weak barrier, ‘++’ is in between, and ‘-‘ means that there is no barrier. Company A Iop concerns
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Figure 2. Compatibility measure performed at the beginning of the project



Identifying interoperability barriers is only concerned with those ‘things’ that need to be shared and exchanged between two systems/companies. Interoperability requires a common basis for those elements. Typically, not all of the information managed by two systems is



1



C4ISR, Architecture Working Group (AWG), Levels of Information Systems Interoperability (LISI), 30 March 1998. 2 CMM, Carnegie Mellon Software Engineering Institute: SEI Software Engineering Process Management Program, http://www.sei.cmu.edu/organization/programs/sepm/process.html, 2004 3 ATHENA Integrated Project (507849). Framework for the Establishment and Management Methodology, Deliverable DA1.4, 2005.
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shared. Therefore, interoperability requires identifying the shared elements and possible barriers between these elements. 1.2 SEARCH FOR INTEROPERABILITY SOLUTIONS 1.2.1 Interoperability knowledge repository After having identified barriers, solutions have to be searched or constructed to remove the barriers and solve interoperability problems. This task is supported by the interoperability framework via its knowledge repository where existing known interoperability solutions had been captured and structured. Figure 3 presents graphically the repository model.



Figure 3: High-lighting solutions in the 



This knowledge model has been implemented in Metis modelling tool4 using the Metis Enterprise Architecture Framework (MEAF). It allows us to do better and more consistent analysis of the knowledge pieces collected. For each of the pieces of knowledge the interoperability barriers, approaches and concerns are identified and modelled using relationships. The relationships allow us to place the pieces of knowledge within the subdomains of the interoperability framework. We can run specific queries on the knowledge repository, where the result of the query can be shown as a filtered view of the knowledge base where only the objects and relationships of interest area are high-lighted.



4



Troux Technologies, "Metis". http://www.troux.com/products/metis/ (accessed: 2006).
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The repository helps us to easily understand where the knowledge may be helpful to overcome interoperability barriers. Consequently one only needs to map the barriers onto the knowledge/solution repository via barriers categories. Queries can be expressed in terms of barrier encountered. Solutions found may need to be adapted and sometimes combined with other solutions to solve a specific problem. 1.2.2 Conceptual vs. technological designs Usually the design phase is split into two sub-phases: conceptual design and technical design. The Enterprise Interoperability Framework contains both conceptual and technological solutions. Conceptual solutions are independent of technology to use for implementation. Given one conceptual solution, there may exist several technologies for implementation. Using the interoperability knowledge/solution categories dimension allow to further structure the solutions according to these two criteria (see Figure 4). Identify Iop barriers between two companies
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Implement / test Iop solutions Figure 4. knowledge/solutions categories related to framework and interoperability engineering phase



Considering separately conceptual and technical solutions allow comparing and choosing among several available technologies for implementation. It also facilitates technology providers to develop various technological solutions according to conceptual specifications which are more stable compared with rapid evolution/change in technology. Table 1 shows an example of documenting conceptual and technology solution using a template. Template elements
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Conceptual barrier - Incompatible syntactic and semantic representation of data at each interacting partner



Interoperability problem



Different models adopted by the companies makes data exchange difficult as enterprises cannot exchange their data automatically
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Interoperability approach



Unified approach – using a pre-defined ontology to perform mapping



Conceptual solution



Annotation of proprietary models according to common ontology to allow data reconciliation



Technical solution



Technical solutions developed by ATHENA A3 project: WSDL Analyzer tools



Table 1. Conceptual vs. technological solutions to remove a barrier



1.3 TEST AND IMPLEMENT INTEROPERABILITY SOLUTIONS After the solution(s) has been constructed and implemented, a test and measurement need to be done to verify if barriers are removed effectively using the proposed solution(s) and interoperability performance achieved satisfy requirements. If the targeted interoperability is not met or in some cases the interoperability is improved but there still exist some incompatibilities, a new iteration is required to adapt the solution or use other solutions till all barriers are completely removed and the targeted interoperability performance achieved. 1.3.1 Interoperability performance measure Considering Interoperability Degree Measurement dimension during an enterprise interoperability engineering project allows to characterise more precisely the ability for an enterprise to interoperate (intrinsic ability), to interoperate with a specific known partner (incompatibility measure), and the performance of interoperation with the known partner. Identify Iop potentials, compatibility and performance between two companies
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Figure 5. Enterprise Interoperability Framework supports Interoperability degree measurements



As shown Figure 5, using the interoperability framework, the performance measurement is to be done during the test in collaboration with the partner and during the implementation and operational phase.
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There are three types of performance measure according the three basic performance criteria: time, quality and cost. •



The time of interoperation corresponds to the duration between the date at which an information is requested and the date at which the requested information is used. The time of interoperation can be decomposed in several periods of time: (1) the request time, (2) processing time, (3) the return time. Thus, the real value of the time of interoperation can be defined as the sum of all the periods of time composing this one.



•



The quality of interoperation takes in consideration three kinds of quality: (1) the quality of exchange, (2) the quality of use and, (3) the quality of conformity. Thus the quality of interoperation can be defined as the sum of the three kinds of quality. The assessment of the quality of interoperation corresponds to the comparison between the real value of the quality of interoperation and the quality expected by the partners.



•



The cost of interoperation is defined by the costs induced by removing of the barriers and the modification of the systems to obtain a satisfying time and quality of interoperation. The assessment of the cost of interoperation corresponds to the comparison between the real value of the cost of interoperation and the cost expected by the partners.



The highest degree of performance (none of the three criteria measures differ from the expected results) means that no deficiency will appear during the collaboration. The inverse situation (at least one of the three criteria measures differ from the expected results) means that deficiency (ies) exists between partners.
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