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Abstract. The modeling and specification of collaborative business processes is a key issue in order to enterprises can implement Business-to-Business collaborations with their partners. These processes have to be defined first in a business level using a technology-independent language and then in a technological level using a Business-to-Business standard. Both definitions must have a mutual correspondence. To support the above issues, the Model-Driven Architecture (MDA) Initiative has been identified as a key enabler to build a modeldriven development method. In this paper, we describe a MDA approach for collaborative business processes. We present the phases, artifacts (models and code), languages, mappings and transformation techniques that make up the development process of this MDA approach. We identify the issues to be taken into account in a MDA approach for collaborative processes, in order to guarantee that the generated B2B specifications fulfill the collaborative processes agreed between the partners in a business level.



1 Introduction To compete in the current global markets, enterprises are focusing on the setting up of Business-to-Business (B2B) collaborations with their partners. A B2B collaboration implies the integration of enterprises in two levels: a business level and a technological level [22, 23]. In order to accomplish inter-enterprise integration at both levels, one of the main challenges is the modeling and specification of collaborative business processes. Through these processes, partners undertake to jointly carry out decisions to achieve common goals, coordinate their actions and exchange information from a common global point of view. In the business level, partners have to focus on the definition of collaborative business processes, which describe the explicit behavior of the collaboration along with the partners’ responsibilities. In this level, collaborative processes have to be defined in an independent way of the implementation technology, because business analysts and system designers do not want to deal with the technical details. In the technological level, enterprises have to focus on the implementation of the B2B information system that supports the collaborative processes. This system is



made up of autonomous, heterogeneous and distributed components owned by enterprises to support the joint execution of collaborative processes. Interoperability between these components can be achieved by using B2B protocols [3]. Two important interoperability aspects are supported by these protocols: the specification of the collaborative processes and the specification of the partners’ interfaces that compose the B2B information system, both based on a technological-specific standard language. Currently, there are two main technologies proposed to specify B2B protocols [3]: standards based on Web Services Composition, such as BPEL (Business Process Execution Language) [4] and WS-CDL (Web Services Choreography Description Language) [14]; and standards based on Business Transactions, such as ebXML [20]. Thus, collaborative processes must be defined first in a business level using a technology-independent language and then in a technological level using a B2B standard. However, the development of these B2B solutions is complex and costly [1]. In addition, both definitions must have a mutual correspondence [1, 3]. Another complexity is B2B standards provide or are based on different languages to specify collaborative processes and partners’ interfaces, but these standards do not provide techniques to support the transformation or verification of correctness between the collaborative process specifications and their corresponding partners’ interfaces. Hence, it is necessary a mechanism that also ensures, in the technological level, consistence between the collaborative process specifications and the partners’ interfaces specifications. To accomplish the above issues, the Model-Driven Architecture (MDA) Initiative [17] has been identified as a key enabler to build a model-driven development method for collaborative processes [21, 23]. In this way, we propose a MDA approach for collaborative processes, which supports: the design of collaborative processes independent of the idiosyncrasies of particular B2B standards; and the automatic generation of specifications based on a B2B standard from conceptual collaborative process models. The main benefits of this approach are: • Increase of the abstraction level. The main artifacts of the development are the technology-independent collaborative process models. • Reduction of development time and costs because solutions are generated automatically from conceptual models of collaborative processes. • Guarantee of consistency in the generated technological solutions because they are generated automatically from a well-defined transformation procedure. On one hand, they are consistent with the processes defined in the business level. On the other hand, the specifications of processes and their corresponding partners’ interfaces specifications are also consistent. • Independence of the collaborative process models from the B2B standards, which increases the reuse of these models. To support the design of collaborative processes we have proposed the UML Profile for Collaborative Business Processes based on Interaction Protocols (UPColBPIP) [21, 22, 23]. This is a modeling language defined as UML2 Profile. In addition, in previous works, we have described the generation of technological solutions based on the current different standards by using a MDA approach: ebXML [22], BPEL [24] and WS-CDL [25]. In this way, we had applied a MDA approach to generate B2B specifications and we have also validated the UP-ColBPIP language against



standard languages. The conclusions were most of the elements of the B2B standards can be derived from UP-ColBPIP models. The purpose of this paper is to describe a complete MDA-based development process for the modeling and specification of the collaborative processes and the partners’ interfaces that make up the B2B information system. We present the artifacts (models and code), the languages and techniques to build and transform these artifacts, and the phases and activities of the MDA approach for collaborative processes. We also identify the issues to be considered in each phase of this MDA approach and the patterns of transformations to be applied in order to guarantee the generated B2B specifications fulfill the collaborative processes agreed by the partners in a business level. This paper is organized as follows. Section 2 describes the phases and the generic pattern of transformations of the MDA approach we propose for collaborative processes. For each phase we describe: the artifacts to be used and built, the techniques to be used and the transformations (mappings) to be defined and applied. Section 3 describes the transformation model tool we have developed to support the transformations required in this MDA approach. Section 4 discusses related work. Section 5 presents conclusions and outlines future research directions.



2 MDA Approach for Collaborative Business Processes The OMG’s MDA Initiative [17] proposes a conceptual framework along with a set of standards (UML, MOF, XMI, etc.) to build model-driven development methods. In MDA, the generic development process consists of: defining platform-independent models (PIMs), selecting platform-specific models (PSMs) and executing transformations that generate PSMs from PIMs, and finally generating Code that can be executed from the PSMs. A platform makes reference to the technology to be used to implement the system. In this way, MDA provides the guidelines and the general artifacts that a model-driven development method has to contain, but it does not provide the concrete development process, the artifacts to be built and the techniques to be used for a particular domain. Furthermore, although UML can be considered as a generic standard modeling language that can also be used to model organizational aspects, it is important to use languages that are more suitable and closer to the application domain. Therefore, to support the development of collaborative processes and B2B information systems, it is necessary to define a MDA-based development process with the phases, activities, artifacts and techniques required for this application domain. We propose a MDA approach for collaborative processes in which the development process consists of three phases (Figure 1): 1. Analysis and design of collaborative processes 2. Verification of collaborative processes 3. Implementation of collaborative processes The artifacts to be produced in the first phase are the technology-independent collaborative process models (Figure 1), which are the inputs for the next phases. In the second phase, the output artifacts are the specifications of collaborative processes in a formal language, in such a way that they can be verified. In this case, according to the



results of the verification, it is possible to go back to the first phase in order to correct the processes. Several cycles of analysis/design and verification can occur. Finally, once the collaborative processes were agreed, the third phase consists of selecting the technology of implementation (i.e. the B2B standard to be used) and generating the B2B specifications that fulfill the collaborative processes defined in the first phase.
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Fig. 1. Phases of the MDA approach for collaborative business processes



To produce the output artifacts of the second and third phases, a generic pattern of transformations is applied according to the principles of MDA, which is shown in Figure 2. This figure indicates the artifacts (components) and the techniques used to build them. The input artifacts are the technology-independent collaborative process models, which are defined in the first phase. The intermediate artifacts are the technology-specific models and the output artifacts are the XML-based specifications. Two types of transformations have to be defined and executed: transformations of technology-independent models into technology-specific models, and transformations of technology-specific models into XML-based specifications. The first one requires the use of a model transformation tool that enables the definition and execution of these transformations. In addition, it requires the building of the metamodels corresponding to the technology-specific models to be generated. These metamodels can be derived from the XML schemas provided by the technology-specific languages. In this way, the metamodel of a language corresponds to its XML schema; and the models correspond to the XML documents that contain the XML-based specifications. Although the XML documents may be generated directly from the technologyindependent models, this intermediate representation allows a more modular and maintainable process transformation and it is in line with the principles of MDA. The second type of transformations supports the generation of XML documents corresponding to the B2B specifications, according to the technology-specific language selected. These transformations are almost direct through the applications of XML production rules that convert a UML class model into a XML version. In the next subsections we describe the different phases of the MDA approach for collaborative processes. Subsections 2.2 and 2.3 describe the application of the generic pattern of transformations to implement the transformations required in the second and third phases. Section 3 describes the model transformation tool we have developed and applied to support the definition and execution of these transformations.
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Fig. 2. Generic Pattern of Transformations



2.1. Phase 1: Analysis and Design of Collaborative Processes This phase is about the modeling of collaborative processes from a business perspective of the B2B collaboration. People involved in this phase are business analysts and system designers, who are the responsible of defining the business aspects of the B2B collaboration. This phase focuses on the analysis and design of the collaborative business processes. The analysis stage treats with the identification of the business requirements, i.e. details of the collaboration agreement, common business goals, etc., and the identification of the collaborative processes required to achieve the common business goals agreed by the partners. This stage is defined according with the collaborative business model that partners have agreed for the management of the B2B collaboration. The design stage treats with the detailed definition of the behavior of the identified collaborative processes, with the purpose of establishing explicitly the way in that partners will both coordinate their actions and exchange information. In addition, the design also implies the definition of the business interfaces of the partners, which can be derived from the collaborative processes. The analysis and design of collaborative processes require the building of collaborative process models using concepts that are much less bound to the implementation technology and are much closer to the B2B collaborations domain. This is due to several reasons: • Business aspects have to be considered in this phase. • Business aspects are defined by business analysts or system designers who are more interested on the problem domain that in the technical details of implementation. • People involved in this phase are not acquainted about the different B2B standards and technology-specific languages that can be used to implement the collaboration.



In this way, the analysis and design of collaborative processes imply the modeling of these processes in an independent way of the technology. To support this requirement we have proposed the UML Profile for Collaborative Business Processes based on Interaction Protocols (UP-ColBPIP). This modeling language has been defined as a UML Profile that extends the semantics of UML2 to model technology-independent collaborative processes. This language encourages a top-down approach and provides the conceptual elements to support the modeling of four views (Figure 3): • B2B Collaboration View. This view captures the participants (partners and the roles they fulfill) and their communication relationships in order to provide an overview of the B2B collaboration. UP-ColBPIP extends the semantics of UML2 collaborations to represent B2B collaborations. Furthermore, this view defines the collaborative agreement parameters and the hierarchy of common business goals to be fulfilled by the partners in a B2B collaboration. They are represented extending the semantics of classes and objects of UML. • Collaborative Processes View, which identifies the collaborative processes required to achieve the common business goals. To define this, UP-ColBPIP extends the semantics of use cases to represent collaborative processes as informal specifications of a set of actions performed by trading partners to achieve a common goal. • Interaction Protocols View, which defines the explicit behavior of the collaborative processes through the use of interaction protocols. UP-ColBPIP extends the semantics of the UML2 interactions to model interaction protocols. • Business Interfaces View, which offers a static view of the collaboration through the definition of the business interfaces of the roles performed by the partners. The business interfaces contains the business services (operations) that support the exchange of messages of the interaction protocols. To define this view, UP-ColBPIP extends the semantics of the composite structure and interfaces of UML2. The first and second views correspond to the analysis stage. The last views correspond to the design stage. The output of this phase is a UP-ColBPIP model with the definition of the above four views, which will contain the description of the collaborative business processes to be carried out in a B2B collaboration. Due to space limitations, we do not describe how the different views can be defined with the UP-ColBPIP language. More details about this language can be found in [21, 22, 23]. Following, we describe the most important view: Interaction Protocols. In addition to support a methodological guide for the analysis and design of collaborative processes, the main contribution of this language is the use of interaction protocols to represent the behavior of collaborative processes, along with the application of the speech act theory [18]. In the B2B collaborations domain, an interaction protocol describes a high-level communication pattern through a choreography of business messages between partners playing different roles [23]. The purpose of modeling collaborative processes based on interaction protocols is to fulfill the identified requirements for B2B collaborations [22, 23]: enterprise autonomy, decentralization, peer-to-peer interactions, global view of the collaboration and support for negotiations. In contrast to activity-oriented business process languages, the modeling of interaction protocols focus on the exchange of business messages representing interactions between partners. In this way, interaction protocols support the autonomy required by



the enterprises because their internal activities, services and decisions cannot be defined in interaction protocols and hence, they are kept hidden to its other partners. Business Requirements of the B2B Collaboration
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Fig. 3. Analysis and Design Phase of the MDA Approach for Collaborative Processes



Modeling interaction protocols, the focus is on representing the global view of the interactions between the partners. The message choreography describes the global control flow of the peer-to-peer interactions between the partners, as well as the responsibilities of the roles they fulfill. This is the main different with activity-oriented business process languages such as UML Activity Diagrams or BPMN [16], which are more suitable to describe private processes or public (abstract) processes but from the viewpoint of one partner. Although they can also be used to define collaborative processes, to express the global view and the parallel processing of the parties, additional semantics is required for UML2 Activity diagrams and using BPMN, the definition of public processes of each partner is required in order to understand this global view. In addition, B2B interactions cannot be restricted to mere information transfer [10] but they have to focus on the communicative actions between the parties. These communicative aspects are not also considered in many of the business process modeling languages. In UP-ColBPIP, communicative aspects of B2B interactions are represented in interaction protocols through the use of speech acts. In an interaction protocol, a business message has a speech act associated, which represents the intention that a partner has with respect to an exchanged business document through the message. Thus, decisions and commitments done by the partners can be known from the speech acts. This enables the definition of complex negotiations in collaborative processes. As an example, we describe the interaction protocol Demand Forecast Request, which realizes a simplified process to manage collaborative demand forecasts. Figure



4 shows the sequence diagram of this protocol, in which partner “A” plays the supplier role and partner “B” plays the customer role. They are represented by lifelines. sd > Demand Forecast Request Partner A Object1 :Supplier



Partner B Object2 :Customer request(DemandForecast)



{t=now} Xor {t..t+2d}



{t..t+2d}



agree(ResponseToForecastRequest) refuse(ResponseToForecastRequest) [Failure]



ref



Collaborative Demand Forecast



Fig. 4. Demand Forecast Request Interaction Protocol



The purpose of this protocol is the supplier and the customer agrees on the type of forecast demand to be defined. The protocol starts with the supplier, which requests a forecast demand, as it is indicated by the message request(DemandForecast). The business document of this message contains the information about the products, periods, and the time horizon of the forecast. Then, the customer processes the received message with its contents and makes a decision. The customer can respond of two different forms, as it is expressed by the control flow segment with the Xor operator. This operator indicates that only one of the two paths can occur according to the condition defined in each path. One alternative is the customer accepts the supplier’s request and commits to carry out the demand forecast in the future. It is expressed by the message agree(ResponseToForecastRequest). The business document of this message contains more information about the customer’s response. Then, the execution of the protocol continues. Another alternative is the customer sends a message refuse(ResponseToForecastRequest) to indicate that it rejects the type of forecast requested by the supplier. The business document of this message contains the reasons of the rejection. In this case, the protocol finishes with a failure, as it is indicated by the explicit termination event failure. This is only an indication that the protocol does not finish in a correct way from the point of view of the business logic. This failure event does not indicate a technical failure on the communication. If the customer agrees on carry out the forecast, then the nested protocol Collaborative Demand Forecast is invoked in order to partners agree on a common demand forecast. After of the execution of this nested protocol, the protocol finishes. In this case the termination of the protocol is defined in an implicit way.



Furthermore, the business messages of the control flow segment have defined time constraints representing deadlines, which indicate these messages have to be sent before two days, after of the occurrence of the first message. 2.2. Phase 2: Verification of Collaborative Processes Due to collaborative processes describe the behavior of the partners in the collaboration, as well as the form in which the partners’ systems will interact, the verification of functional requirements of these processes, such as the absence of deadlocks and livelooks, is required. Currently, there are different proposals to verify business processes in technologyspecific languages such as BPEL [8] and WS-CDL [9]. Thus, applying a model-driven approach it is possible to generate technological solutions and then verify the generated B2B specifications. However, the main disadvantage of this procedure is that the verification of processes is done in a late stage of the development, when the technological solution has been already defined. Hence, if results of the verification indicate modifications should be done to fix the B2B specifications, these modifications also should be propagated automatically to the collaborative process models. However, these modifications have to be done using the B2B standard languages selected instead of using a technology-independent collaborative process language. The use of technology-independent models to verify system’s properties in an early stage of the development has been recognized as one of main aspects to be supported by a model-driven method [19], because in a early stage of the development is when business analysts and system designers make most of the fundamental decisions. Therefore, we propose that the verification of the collaborative processes should be done in the second phase of the development process, after of the definition of the technology-independent collaborative process models. This implies that the verification should be applied on these models instead of the B2B specifications. To achieve this, the generic pattern of transformations we have defined above can be applied for generating the specifications of the collaborative processes in a formal language. In our MDA approach we are using the Petri net formalism to express the semantics of the interaction protocols and enable the verification of their properties. Figure 5 shows the pattern of transformations to be applied in this phase. The input is the UP-ColBPIP model that contains the defined collaborative processes based on interaction protocols. Model-to-Model Transformations are applied to generate Petri net models. These models are defined according to the language PNML (Petri Net Marking Language) [5], which is a XML-based standard language for Petri nets. Hence, the PNML metamodel has to be generated from the XML schema of PNML to enable the building of PNML models. Finally, from these models, XML documents that contain the Petri nets specifications corresponding to the interaction protocols are generated. In this way, Petri Nets tools can then be used to read the generated Petri nets specifications and to carry out the verification procedures in order to determine if the collaborative processes based on interaction protocols are well-defined and fulfill the desirable properties. The properties to be verified on Petri nets representing protocols are those typical such as



the absence of deadlocks and livelocks. Also, analyzing Petri nets of the protocols enables the detection of structural errors, such as the absence of conditions or deadlines on loop control flow segments or the absence of acknowledgments on messages. Components
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Fig. 5. Pattern of Transformations to generate Petri Nets Specifications



2.3. Phase 3: Implementation of Collaborative Processes The last phase corresponds to the implementation of collaborative processes, i.e. the generation of specifications of both the processes and the partners’ interfaces by using a particular B2B standard. The first activity to be carried out is to select the B2B standards to be used. This has to be agreed by the partners according to their technological requirements. As we have described above, the generation of B2B specifications requires the use of different languages: one to specify business processes and another one to specify partners’ interfaces. In this way, we need to manipulate technology-specific business process models and technology-specific partners’ interfaces models. Figure 6 shows the pattern of transformations to be applied in this phase. The input again is the UP-ColBPIP model that contains the defined collaborative processes based on interaction protocols and the business interfaces of the partners. Two types of models have to be generated from a UP-ColBPIP model: technology-specific business process models and technology-specific partners’ interfaces models. On one hand, the number of technology-specific business process models to be generated depends of the language used. For example, by using ebXML BPSS only one model have to be generated because a XML document of an ebXML BPSS specification can have several binary collaborations representing collaborative processes [22]. This is the same with WS-CDL that allows the definition of several choreo-



graphies in a WS-CDL specification [25]. But it is different with BPEL. By using BPEL, the semantics of a collaborative process based on interaction protocol is represented by means of BPEL abstract processes (also known as public processes), one by each partner involved in the protocol [24]. This means that a BPEL abstract process represents the behavior of the role fulfilled by one partner in a collaborative process. Hence, the number of BPEL abstract processes models to be generated from a UPColBPIP model is the sum of all of the roles involved in all the interaction protocols. Components
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Fig. 6. Pattern of Transformations to generate B2B Specifications



On the other hand, the number of technology-specific partners’ interfaces models depends of the number of partners defined in the UP-ColBPIP model. For each partner, a technology-specific partner’s interface model is generated. To define partners’ interfaces, ebXML provides the CPPA (Collaboration-Protocol Profile and Agreement) language, and standards based on web services composition depend on the Web Services Description Language (WSDL). Finally, from these technology-specific models, the XML-based specifications of business processes and partners’ interfaces are generated.



3 Tool for Model Transformations The transformation of UP-ColBPIP models into formal or B2B specifications can be implemented by using the model transformation tool prototype proposed in [21]. This tool enables the definition of model transformations for generating specifications based on a XML-language from UP-ColBPIP models.



The architecture of this tool is shown in Figure 7. The Transformation Editor (TE) implements a model transformation language that supports the declarative definition of transformation rules and their composition in rule modules consisting of a hierarchy of rules. Model transformations represent the transformations of UP-ColBPIP models into technology-specific models. A model transformation contains a set of transformation rules and rule modules. For each mapping between elements of the source and target languages, a transformation rule is defined. Transformation rules consist of LHS (Left-Hand Side) and RHS (Right-Hand Side) patterns defined according to the metamodels of the source language and the target language. These patterns are specified in an imperative way using Java code. An API is provided to define these patterns. The execution order of the rules is defined in the rule modules. A rule defined in a rule module can call to another module in order to allow recursive rules. Model Transformations are saved in a XML format. The tool contains a repository for the storage and retrieval of model transformations for the subsequent execution. API for implementing Rule’s Patterns



Rule Sequencer



XML Code Generation Engine



Rule Executor



Facade User Interface



BPEL Metamodel and API based on EMF



Eclipse UML2 Metamodel and API



Model Transformation Engine Transformation Editor



ebXML Metamodel and API based on EMF



Model Transformation



Fig. 7. Architecture of the Model Transformation Tool.



To support the execution of model transformations and generate the XML code of the specifications, the tool uses the Transformation Model Engine that takes as input a UP-ColBPIP model in an XMI format and generates technology-specific models according to the technology-specific language used. To do this, the transformation model engine has two subcomponents: the Rule Sequencer, which interprets the rule models to determine the order of execution of the rules; and the Rule Executor, which interprets each transformation rule and executes its corresponding LHS and RHS patterns. To generate XML documents (corresponding to the specifications) from the above models, the tool has a XML Code Generation Engine, which implements production rules of XML code from object models. To manipulate UP-ColBPIP models and import them in a XMI format, the tool uses the APIs of the Eclipse UML 2 plug-in [7], which is an implementation of the UML 2 metamodel based on the Eclipse Modeling Framework (EMF) [6]. Hence, UPColBPIP models can be defined with any UML Case tool that implements the Eclipse



UML2 Metamodel. Also, for manipulating technology-specific models, EMF was also used to generate the metamodel and APIs that allow the manipulation of these models. The Tool has a 3-tier architecture. The Facade separates the user interfaces tier from the main tier that contains the components described above. In this way, the user interfaces can be implemented to be used from HTML browsers or traditional clients. Currently, we have implemented this last type of client.



4 Related Work The application of model-driven development (MDD) approaches has been exploited in the domain of web services to generate technological solutions based on web services composition [2, 15]. However, as we have appointed in previous works [24, 25], they support the modeling and specification of the behavior of collaborative processes but only from the point of view of one partner. As a result, they do not support a global view in the modeling of collaborative processes. From the methodological point of view these approaches do not also define a complete development process. In addition, they are not based on a standard conceptual framework such as MDA. In [13], a complete development process for the generation of web services compositions was defined. However, the principles of MDA are only applied in the phase of generation of the process definitions. The verification of technology-independent business process models is not considered. The above mentioned MDD approaches are only focused on the domain of web services and therefore, they do not also consider the application of a technologyindependent modeling language for collaborative processes. In [11,12], the transformation of technology-independent collaborative processes defined with the UN/CEFACT Modeling Methodology (UMM) to B2B specifications has been proposed. However, UMM do not provide a complete development process to generate B2B specifications. It only provides a development process for modeling technology-independent collaborative processes. In addition, the proposal defined in [11, 12] does not consider neither the application of a model-driven approach nor the verification of the processes in an early stage of the development. Different to the above works mentioned, the development process defined in this paper exploits the principles of MDA in each phase of the development, through the application of different patterns of transformations according with the type of XMLbased specification to be generated.



5 Conclusions and Future Work In this work, we have described the development process of a MDA approach we propose for the modeling and specification of collaborative business processes. As part of this MDA approach, we have described the phases and activities to be carried out, the artifacts to be produced and the techniques to be used for building these arti-



facts. Through this MDA approach we contribute with a model-driven development method for enabling enterprises to establish B2B collaborations with their partners. First, as a start point of the development, we have highlighted the importance of using a technology-independent modeling language for the analysis and design of collaborative processes. Hence, we propose the use of the UP-ColBPIP language. This language supports a top-down approach and encourages the use of interaction protocols for representing the behavior of collaborative processes. The use of interaction protocols allows fulfilling with the requirements of the B2B collaborations. Second, the verification of collaborative processes previous to the generation of the technological solutions is very important in order to determine, in an early stage of the development, if collaborative processes defined in a business level are well-formed. To do this, we have indicated the pattern of transformations required to generate Petri Nets specifications based on the PNML language from UP-ColBPIP models. PNMLbased specifications can be used by most of the Petri Nets Tools to verify properties of the Petri Nets representing the interaction protocols. Third, we have indicated the pattern of transformations required to generate B2B specifications that allow the implementation of collaborative processes. Two types of technology-specific models and specifications have to be generated: those representing business processes and those representing interfaces of the partners. The number of models and specifications to be generated depends on the B2B standard selected. Finally, we have described a model transformation tool developed to generate B2B specifications. This tool implements a particular model transformation language that allows the definition of rules that can be reused in different rule modules to specify the ordering, composition and recursive definition of the transformation rules. The patterns of the rules are defined in an imperative way. The advantage of using this tool is it was developed specifically for the application domain of collaborative processes. However, the main disadvantage of this tool is that patterns of the rules are defined in an imperative way, and hence, it is necessary developers with a well-known of the metamodels of the languages and the Java APIs that allow the manipulation of the models. Furthermore, correctness in the definition of the transformations cannot also be guaranteed. To overcome these disadvantages, we are extending this model transformation tool to define and execute rules based on graph transformations. The purpose is to reuse as model transformation engine a tool that provides a graph transformation engine for the execution of transformations and enables the graphical definition of the patterns of the rules as graphs. Our ongoing work is also about the building of a software development environment to support the management of this complete MDA-based development process.



References 1. Baghdadi, Y.: ABBA: An architecture for deploying business-to-business electronic commerce applications. Electronic Commerce Research and Applications, 3(2004) 190-212 2. Baïna, K, Benatallah, B., Cassati, F., Toumani, F.: Model-Driven Web Service Development. CaiSE’04, Springer (2004) 290-306.



3. Bernauer, M., Kappel, G., Kramler, G.: Comparing WSDL-based and ebXML-based Approaches for B2B Protocol Specification. Proceedings of ISOC’03 (2003). 4. BEA, IBM, Microsoft, SAP, Siebel: Business Process Execution Language for Web Services. http://www-106.ibm.com/developerworks/library/ws-bpel/, 2003. 5. Billington, J., Christensen, S., van Hee, K.E., Kindler, E., Kummer, O., Petrucci, L., Post, R., Stehno, C.: The Petri Net Markup Language: Concepts, Technology, and Tools. 24th Int. Conf. on Applications and Theory of Petri Nets, LNCS 2679 (2003) 483-505 6. Eclipse: Eclipse Modeling Framework. http://www.eclipse.org/emf/ 7. Eclipse: Eclipse UML2 Project. http://www.eclipse.org/uml2/ 8. Ferrara, A: Web Services: a Process Algebra Approach. The Proceedings of the 2nd International Conference on Service Oriented Computing (ICSOC 2004). ACM (2004) 9. Foster, H., Uchitel, S., Magee, J., Kramer, J. Model-Based Analysis of Obligations in Web Service Choreography. IEEE International Conference on Internet&Web Applications and Services, Guadeloupe, French Caribbean (2006). 10. Goldkuhl, G., Lind,M.: Developing E-Interactions – a Framework for Business Capabilities and Exchanges. Proceedings of the ECIS-2004, Finland, 2004. 11. Hofreiter, B., Huemer, C.: Transforming UMM Business Collaboration Models to BPEL. International Workshop on Modeling Inter-Organizational Systems (MIOS), 2004. 12. Hofreiter B., Huemer C.: ebXML Business Processes - Defined both in UMM and BPSS. Proc. of the 1st GI-Workshop XML Interchange Formats for Business Process Management, Modellierung 2004, Germany, 81-102, 2004. 13. Karastoyanova, D.: A Methodology for Development of Web Service-based Business Processes. Proceedings of the First Australian Workshop on Engineering Service-Oriented Systems (AWESOS 2004), ASWEC 2004, Melbourne, Australia (2004) 14. Kavantzas, N., Burdett, D., Ritzinger, G., Fletcher, T., Lafon, Y.: Web Services Choreography Description Language Version 1.0. W3C Candidate Recommendation (2005). 15. Koehler, J., Hauser, R., Kaporr, S., Wu, F., Kurmaran, S.: A Model-Driven Transformation Method. 7th International Enterprise Distributed Object Computing, 2003. 16. OMG/BPMI. Business Process Modeling Notation, Version 1.0, 2004. 17. Object Management Group: MDA Guide V1.0.1, 2003. http://www.omg.org/mda. 18. Searle, J.R.: Speech Acts, an Essay in the Philosophy of Language, Cambridge, 1969. 19. Selic,B :The Pragmatics of Model-Driven Development. IEEE Software,20(5),19-25(2003) 20. UN/CEFACT and OASIS: ebXML Business Specification Schema Version 1.10, http://www.untmg.org/downloads/General/approved/ebBPSS-v1pt10.zip (2001) 21. Villarreal, P.: Method for the Modeling and Specification of Collaborative Business Processes. PhD Thesis. Universidad Tecnológica Nacional, Santa Fe, Argentina (2005). 22. Villarreal, P., Salomone, H.E. and Chiotti, O.: Applying Model-Driven Development to Collaborative Business Processes. Proceedings of the 8th Ibero-American Workshop of Requirements Engineering and Software Environments (IDEAS 2005), Chile, 2005. 23. Villarreal, P., Salomone, H.E. and Chiotti, O.: Modeling and Specifications of Collaborative Business Processes using a MDA Approach and a UML Profile. In: Rittgen, P. (eds): Enterprise Modeling and Computing with UML. Idea Group Inc, (in press). 24. Villarreal, Salomone, Chiotti: MDA Approach for Collaborative Business Processes: Generating Technological Solutions based on Web Services Composition. 9th Ibero-American Workshop of Requirements Engineering and Software Environments, Argentine, (2006). 25. Villarreal, P., Salomone, H.E. and Chiotti, O.: Transforming Collaborative Business Process Models into Web Services Choreography Specifications. 2dn IEEE International Workshop on E-Commerce and Services, LNCS 4055 (2006) 50-65 (in press)



























[image: A Tool for Model-Driven Development of Collaborative Business ...]
A Tool for Model-Driven Development of Collaborative Business ...












[image: pdf-1410\adaptive-software-development-a-collaborative-approach ...]
pdf-1410\adaptive-software-development-a-collaborative-approach ...












[image: A Collaborative Tool for Synchronous Distance Education]
A Collaborative Tool for Synchronous Distance Education












[image: Development Process?]
Development Process?












[image: Collaborative Practice Development Group -]
Collaborative Practice Development Group -












[image: Process Development Software.pdf]
Process Development Software.pdf












[image: pdf-17178\application-development-for-ibm-websphere-process ...]
pdf-17178\application-development-for-ibm-websphere-process ...












[image: Experience and opportunities for the Co-development (process) of ...]
Experience and opportunities for the Co-development (process) of ...












[image: UPi â€“ A Software Development Process Aiming at ...]
UPi â€“ A Software Development Process Aiming at ...












[image: UPi â€“ A Software Development Process Aiming at ...]
UPi â€“ A Software Development Process Aiming at ...












[image: The UML Within a Development Process]
The UML Within a Development Process












[image: ECHO for - Virtual Community for Collaborative Care]
ECHO for - Virtual Community for Collaborative Care












[image: A Sketch-Based Interface for Collaborative Design]
A Sketch-Based Interface for Collaborative Design












[image: A Robust Solution for Collaborative Data Mining - IJRIT]
A Robust Solution for Collaborative Data Mining - IJRIT












[image: A research agenda for collaborative commerce]
A research agenda for collaborative commerce












[image: A Constraint-based Collaborative Environment for ...]
A Constraint-based Collaborative Environment for ...












[image: Open-PEOPLE, A Collaborative Platform for Remote ...]
Open-PEOPLE, A Collaborative Platform for Remote ...












[image: A Distributed Multi-Agent System for Collaborative ...]
A Distributed Multi-Agent System for Collaborative ...












[image: A Hybrid Probabilistic Model for Unified Collaborative ...]
A Hybrid Probabilistic Model for Unified Collaborative ...















A MDA-based Development Process for Collaborative ...






into account in a MDA approach for collaborative processes, in order to guar- antee that the ... standards based on Web Services Composition, such as BPEL (Business Process ..... esses, to express the global view and the parallel processing of the parties, additional ..... Proceedings of the 8th Ibero-American Workshop of. 






 Download PDF 



















 118KB Sizes
 1 Downloads
 190 Views








 Report























Recommend Documents







[image: alt]





A Tool for Model-Driven Development of Collaborative Business ... 

In [13, 15] a model-driven development method for collaborative business processes, which is based on the Model-Driven Architecture (MDA) [10], has been ... encourages a top-down approach and supports the modeling of four views: ..... Workshop of Req














[image: alt]





pdf-1410\adaptive-software-development-a-collaborative-approach ... 

... the apps below to open or edit this item. pdf-1410\adaptive-software-development-a-collaborat ... o-managing-complex-systems-by-james-a-highsmith.pdf.














[image: alt]





A Collaborative Tool for Synchronous Distance Education 

application in a simulated distance education setting. The application combines video-conference with a networked virtual environment in which the instructor and the students can experiment ..... Virtual Campus: Trends for Higher Education and. Train














[image: alt]





Development Process? 

properiy develop softwareâ€”other- wise, why would so ... (PDLs), Software Development Files. (SDFs), and .... influence all contracting agency per- sonnel, many ...














[image: alt]





Collaborative Practice Development Group - 

This 6 week discussion group is for professionals who want to develop their family law collaborative practice. > Attorneys, Mental Health Professionals, and.














[image: alt]





Process Development Software.pdf 

Sign in. Loadingâ€¦ Whoops! There was a problem loading more pages. Whoops! There was a problem previewing this document. Retrying... Download. Connect ...














[image: alt]





pdf-17178\application-development-for-ibm-websphere-process ... 

... apps below to open or edit this item. pdf-17178\application-development-for-ibm-websphere- ... ervice-bus-7-by-swami-chandrasekaran-salil-ahuja.pdf.














[image: alt]





Experience and opportunities for the Co-development (process) of ... 

Mar 14, 2017 - Human Medicines Research and Development Support and Human Medicines Evaluation Division ... Pharma, CROs, Software developers,â€¦














[image: alt]





UPi â€“ A Software Development Process Aiming at ... 

trips abroad that allowed me to participate in international conferences that made a difference in the result of ...... Microsoft Visio, Adobe Photoshop, etc. Executable ..... For that, they: prepared the physical structure (TV, Video camera, couch .














[image: alt]





UPi â€“ A Software Development Process Aiming at ... 

When we started performing usability consulting services in software development companies, we noticed that many software organizations were unsatisfied ...














[image: alt]





The UML Within a Development Process 

on this course, and try to understand how the UML helps at each stage. To start with, let's have a .... Marketing, Distribution and Sales. The Transition phase .... So we have a large degree of potential knock-on problems. What is far, far worse is.














[image: alt]





ECHO for - Virtual Community for Collaborative Care 

ECHO. Colorado faculty, staff and partners have dedicated themselves to de- monopolizing knowledge in order to expand access to best-practice care.














[image: alt]





A Sketch-Based Interface for Collaborative Design 

tems (e.g., CAD systems), on the other hand, provide con- siderable ... A more flexible approach for sketch- ing 3D shapes of ..... phous elements, such as clouds, fire and water, tradition- .... Human Factors in Computing Systems (1995), pp.














[image: alt]





A Robust Solution for Collaborative Data Mining - IJRIT 

... is the approach in which multiple data providers share their data for data mining tasks .... He is Microsoft Certified System Engineer & CISCO Certified Network ...














[image: alt]





A research agenda for collaborative commerce 

Collaborative commerce is the collaborative, electronically enabled business .... connected legal entities bound together by volumes of contractual documents to ..... Gartner symposium 'C-Commerce: The New Enterprise in the Internet Age', ...














[image: alt]





A Constraint-based Collaborative Environment for ... 

and therefore a collaborative system must be able to address collaboration issues as ... Various strategies for computationally supporting online collaborative ...














[image: alt]





Open-PEOPLE, A Collaborative Platform for Remote ... 

One is dedicated for high precision ... with the server, upload the power measurement test case (an ... 2) Server side: On the server side, the role of the software.














[image: alt]





A Distributed Multi-Agent System for Collaborative ... 

collaborative agents to help users access, manage, share and exchange information. ... superior to unstructured lists, hierarchical folder organization forces users to think in ..... Yates R., Information Retrieval, Data Structures and. Algorithms ..














[image: alt]





A Hybrid Probabilistic Model for Unified Collaborative ... 

Nov 9, 2010 - automatic tools to tag images to facilitate image search and retrieval. In this paper, we present ... semantic labels for images based on their visual contents ... related tags based on tag co-occurrence in the whole data set [48].


























×
Report A MDA-based Development Process for Collaborative ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















