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Abstract



T



he services industry is currently the fastest growing part of economic activity in the world and some companies are changing their business models from product manufacturers to



service providers. To support this change, organizations have invested heavily in the growth and development of their Information Technology (IT) infrastructure and their customers, internal and external, have become more demanding with respect to the services they consume. Thus, IT Service Management (ITSM) has become increasingly important, focusing on the quality of the services and on the relationship with customers. One of the most relevant artifacts of ITSM is the Service Catalog, that describes in a formal document the available services provided by IT organizations or departments. However, the task of identifying these services accurately is not easy and, if not performed correctly, can have serious consequences. To exacerbate this situation, and despite all the effort performed by the scientific community, there has not yet been discovered an unified and methodical approach to identify IT services. This dissertation provides an analysis of what has been achieved on ITSM and, in particular, on service identification, proposes to identify IT services using Enterprise Ontology (EO) and its methodology Design & Engineering Methodology for Organizations (DEMO), and assesses if these services meet certain criteria, guaranteeing that they are understood and accepted by the stakeholders. In order to demonstrate how DEMO can perform this identification, the proposed methodology was applied in several case studies: a marketing company, one of the largest private Portuguese banks, and an European research project. To evaluate the results of these experiments, we used the Design Science Research Methodology (DSRM) and the Moody & Shanks Framework, the customers’ and the service providers’ feedback about the identified services, and specific metrics. We concluded that DEMO can be used as a reliable method to identify IT services. Keywords:



Service Identification , Enterprise Ontology , DEMO , Service Catalog , IT Service



Management



v



placeholder



placeholder



placeholder



Resumo



A



´ ctualmente , o sector dos servic¸os e´ considerado a actividade economica de maior cresciˆ modificado os seus modelos de mento a n´ıvel global, pelo que algumas empresas tem



´ ˜ de produtos para a prestac¸ao ˜ de servic¸os. Para suportar esta mudanc¸a, negocio de fabricac¸ao ˜ tem ˆ investido fortemente no desenvolvimento e crescimento da sua Infraestruas organizac¸oes ´ ˆ se tornado cada tura Tecnologica e, ao mesmo tempo, os seus clientes, internos e externos, tem ˜ a Gestao ˜ vez mais exigentes no que diz respeito aos servic¸os que consomem. Por esta razao, ´ ´ de Servic¸os de Informatica tem adquirido um caracter cada vez mais importante. ˜ e´ o denominado Catalogo ´ Um dos artefactos mais relevantes para esta gestao de Servic¸os, que ˜ e departamendescreve num documento formal os servic¸os disponibilizados pelas organizac¸oes ´ ˜ destes servic¸os nao ˜ e´ facil ´ e, caso nao ˜ tos de Informatica. No entanto, a correcta identificac¸ao ˆ ˜ seja efectuada correctamente, pode acarretar consequencias graves. Para piorar esta situac¸ao, ˜ foi descoberta e apesar de todo o esforc¸o levado a cabo pela comunidade cient´ıfica, ainda nao ´ ˜ de servic¸os de Informatica. ´ uma abordagem unificada e metodica que permita a identificac¸ao ˜ fornece uma analise ´ ˜ de Servic¸os Esta dissertac¸ao em torno do trabalho relacionado com a Gestao ´ ˜ de servic¸os, propoe ˜ identificar servic¸os de de Informatica e, em particular, com a identificac¸ao ´ Informatica usando Enterprise Ontology e a sua metodologia Design & Engineering Methodol´ ogy for Organizations, e avalia se estes servic¸os cumprem determinados criterios, garantindo ˜ percebidos e aceites pelos stakeholders. De modo a demonstrar como se executa esta que sao ˜ a metodologia proposta foi aplicada em quatro casos de estudo: uma empresa identificac¸ao, ˜ de marketing, um dos maiores bancos privados Portugueses, e um projecto de investigac¸ao ˆ Europeu. Para avaliar os resultados das experiencias, recorremos a` Design Science Research ` opinioes ˜ Methodology e a` Framework de Moody & Shanks, as dos clientes e prestadores de ´ servic¸os, e a metricas espec´ıficas. No final, conclu´ımos que o DEMO pode ser utilizado como ´ ´ metodo seguro para identificar servic¸os de Informatica. Keywords:



˜ de Servic¸os , Enterprise Ontology , DEMO , Catalogo ´ Identificac¸ao de Servic¸os ,



˜ de Servic¸os de Informatica ´ Gestao
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Chapter 1



Introduction ver the past few years, the services industry has become the fastest growing part of eco-



O



nomic activity in the world and some companies have changed their business models



from product manufacturers to service providers (Zeithaml & Bitner, 2006). As a result of this change, organizations have faced the challenge of providing services efficiently to their customers, whether they are enterprises or other departments within the same organization. Besides this constant pressure, there is a growing business unit demand for new services and higher service levels (Hubbert & O’Donnell, 2009). On the other hand, to achieve success, organizations need to align their Information Technology (IT) infrastructure with the business, and position that same technology as a key enabler to achieve satisfactory outcomes. It is also necessary that IT shows how to provide real value to organizations and allow them to deal with business changing needs and demands from their customers (Graves, 2010). IT Service Management (ITSM) has become increasingly important to organizations since these practices promote a strategical alignment between IT efforts and business needs, and positive outcomes regarding the customer satisfaction improvement and process standardization (Newscale, 2005). Consequently, these methodologies allow the achievement of a greater operational efficiency, leading organizations to invest on them. Although there are many other frameworks, the Information Technology Infrastructure Library (ITIL) has become the most popular for implementing ITSM and, as a result, the framework of choice to the majority of organizations (Hochstein et al., 2005). With ITIL, organizations aspire to deliver services more efficiently and effectively, with more quality and less costs. The Service Catalog is produced in several ITSM initiatives and provides a central source of



1



information on the IT services delivered by the IT provider organization. The Service Catalog is considered the first step to develop efficient and customer-focused IT operations, which helps to solve the referred issues by defining and publishing available services, standardizing service fulfillment processes, establishing achievable service levels, determining associated costs and managing performance (van Bon, 2008). This way, a Service Catalog enables, among others: • Reduction of IT operational costs, by identifying and eliminating IT service waste; • Improvement of relationships and communications between IT and the business; • Increase of operational efficiency and users’ satisfaction; We use the term IT services when referring to services related to the organizational function, i.e. business services that IT departments / organizations provide to other departments / organizations (Kohlborn et al., 2009).



1.1



Problem Statement



The design and development of a Service Catalog involves multiple activities, in particular the identification of services. However, despite the effort made in recent years, it has not yet been discovered an unified methodical approach for service identification (Hubbers et al., 2007). Service identification is one of the key activities that IT service providers must have into account to effectively manage the services they provide; therefore, errors made during the identification phase can have negative consequences in later stages (Bartsch et al., 2008)(Ma et al., 2009). In a study conducted by the Enterprise Management Associates (Cole, S., 2008), 34% of respondents identified service definition as one of the main challenges associated with a Service Catalog implementation project, which includes the identification of general services and the development of their Portfolio, IT and User views. In addition, over 30% of ITSM projects do not finish because of problems caused the service definition, which emphasizes the importance of a correct service identification. The research problem that we propose to solve can be summarized in the following sentence: The struggle to identify which IT services organizations provide to their customers. The incorrect identification of IT services will negatively affect other processes that are based on these services (as shown in Figure 1.1), and lead to a Service Catalog that is ineffective and



2



provides no real value to any part of the organization (O’Loughlin, 2009). Moreover, the incorrect identification will also lead to the impossibility of establishing relations between the service outcomes and the elements that work together to achieve those outcomes. If this happens, IT will not know what matters to its customers, how well it is performing considering the expectations, and what are the necessary changes to improve or meet the expected results (Young, 2006b)(Young, 2006a).



Figure 1.1: ITIL processes dependent on the Service Catalog



One of the indicators of incorrect identification of IT services arises when IT organizations start to articulate their services from an IT (i.e. technical) perspective. The common tendency is to focus on the underlying technical infrastructure and support activities performed by IT, not on how the service will be interpreted and acted upon by its customers. However, customers of IT have no interest in knowing how these services are provided, they just care about the outcomes. The technical details of a service may matter to IT, but the fact is that employees and executives in the business units will not be able to apprehend the service in terms they can understand (Newscale, 2005). Thus, there is a predisposition to think of technological assets, which includes software, hardware and technological platforms, as IT services. To exemplify these problems, we can use the Service Catalog of the Instituto das Tecnologias ˜ na Justic¸a (ITIJ)1 , a Portuguese institute belonging to the Ministerio ´ de Informac¸ao da Justic¸a, responsible for the technological upgrading of all the departments and agencies in the justice area. This catalog shows the problems described above: (1) some of the provided and identified ˆ ˜ da services are, in fact, technological systems, such as Plataforma de Intercambio de Informac¸ao ˜ de Inqueritos ´ ˜ dos Tribunais AdministraJustic¸a, Sistema de Gestao and Sistema de Informac¸ao tivos e Fiscais, developed to and used by ITIJ’s customers; (2) the catalog itself is not customeroriented because it uses a technical language to describe IT services. In fact, Java, SQL Server, 1 ITIJ’s



Service Catalog: http://www.itij.mj.pt/PT/CatalogoServicos/Paginas/default.aspx
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IBM AIX, Linux and PostgreSQL are expressions that are not perceived by most of their customers.



1.2



Research Contributions



This document proposes the identification of IT services provided by IT organizations or departments, using the Design & Engineering Methodology for Organizations (DEMO) and the definition of service based on Enterprise Ontology (EO) (Dietz, 2006b). We chose EO due to its strong theoretical foundation and high scientific acceptance. So, the research question that we address is:



Can the DEMO methodology be used to identify IT services and are these services accepted and understood by the stakeholders ?



Considering this question, the main contributions of this dissertation are:



• A demonstration of how one can use DEMO to identify IT services and an evaluation of the performance of this methodology to execute this identification; • An alternative to obtain the first Ontological model (Interaction Model: Transaction Result Table and Actor Transaction Diagram) using BPMN diagrams as input. Originally, and as shown in (Dietz, 2006b), we use textual descriptions to obtain these models;



These contributions were achieved by executing various case studies in real organizations. We utilized the Moody & Shanks Framework to assess the quality of the produced DEMO models, collected feedback from the service providers and their customers about the identified services, and used specific metrics to evaluate those services. After these experiments and their evaluations, we concluded that DEMO, given its focus on what is essential to an organization, can be used as a reliable tool to identify customer-oriented IT services, i.e. IT services understood by customers. In this dissertation, Service Level Agreements, ITSM best practices, and Service Catalog implementations are explicitly out of scope. We applied DEMO essentially to IT departments to identify IT services, however, we also used it in an Human Resources (HR) department to study the limitations of using textual descriptions on DEMO.



4



1.3



Research Methodology



In this research work, we used the Design Science Research Methodology (DSRM) (Hevner et al., 2004). In the context of Information Systems, this methodology creates and evaluates IT artifacts intended to solve identified relevant organizational problems. Such artifacts may include constructs, models, methods and instantiations. Constructs provide the language in which problems and solutions are defined and communicated (e.g. vocabulary and symbols); models use constructs to represent a real-world situation - the design problem and its solution space (e.g. abstractions and representations); methods provide guidance on how to solve problems (e.g. algorithms and practices); instantiations show that constructs, models or methods can be implemented in a working system (e.g. implemented and prototype systems). DSRM requires the application of rigorous methods, from the knowledge base, in both the construction and evaluation of the designed artifacts, and its process (Peffers et al., 2007) is illustrated on Figure 1.2. DSRM is composed by six steps: 1. Problem identification and motivation: Define the specific research problem and justification of the value of a solution. One can consider unsolved problems, as well as already solved problems, but that do not have effective or efficient solutions. 2. Definition of the objectives for a solution: Infer the objectives of a solution from the problem definition and knowledge of what is possible and feasible. The objectives can be qualitative, such as the description of how a new artifact is expected to support solutions to problems, or quantitative, such as terms in which a desirable solution would be better than the current ones. 3. Design and development: Create the artifact, which includes knowledge of the theory that can be brought to bear in a solution. It may extend the knowledge base or apply existing knowledge in new innovative ways. 4. Demonstration: Demonstrate the use of the artifact by solving one or more instances of the problem. This could involve its use in experimentation, simulation, case study, proof, or other appropriate activity. 5. Evaluation: The utility, quality and efficacy of the design artifact are rigorously demonstrated via well executed evaluation methods. This can include quantitative performance measures, such as the results of satisfaction surveys, customer feedback, or simulations,
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or quantifiable measures, such as, response time or availability. At the end of the activity, researchers can decide whether to iterate back to try to improve the effectiveness of the artifact or to continue on to Communication. 6. Communication: Communicate the problem and its importance, the artifact, its utility and novelty, the rigor of its design, and its effectiveness to researchers and other relevant audiences, such as practicing professionals, when appropriate.



Figure 1.2: The Design Research process (Peffers et al., 2007)



The structure of this research work is aligned with the six phases of the DSRM, as will be seen in the next section.



1.4



Thesis Structure



This dissertation is divided in nine chapters, described as follows. ”Problem identification and motivation” is represented by Chapter 1 (Introduction), which provides a contextualization about the theme of this thesis and describes the problem we propose to solve, concerning the identification of IT services. ”Definition of the objectives for a solution” is represented by Chapter 2 (Related Work), that contains a review of the literature on the multiple definitions of services, ITIL and CMMI-SVC best practices service models and current methods to identify services. ”Design and development” corresponds to Chapter 3 (Theoretical Foundation) and Chapter 4 (Proposal). Chapter 3 describes the theoretical aspects which underlie the proposal, namely Enterprise Ontology and its associated definition of service, the Business Process Modeling Notation and other scientific works relating both EO and BPMN. Chapter 4 presents the DEMO
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methodology that we propose to identify IT services, using textual descriptions or BPMN diagrams as input. ”Demonstration” corresponds to the homonymous Chapter 5 that presents four case studies where the proposal was applied. They took place in a marketing company (two case studies), one of Portugal’s largest privately-owned banks and an European Union research project. The overall goal was to identify the services provided by each of the studied departments/organizations. ”Evaluation” is represented by Chapter 6 (Evaluation) and 7 (Lessons Learned). Chapter 6 provides an explanation of the evaluation methodology used to assess the obtained results: Moody & Shanks Framework, specific metrics, customer’s and provider’s feedback, and comparison with existing Service Catalog. We also apply this methodology to the results obtained in the case studies. In Chapter 7, we explain what we have learned. Finally, ”Communication” is represented by Chapter 8 (Conclusion) where our conclusions are presented. This research work had two iterations: a first iteration allowed the development of a initial proposal, but considering as input the textual descriptions. The corresponding case studies and evaluations are presented in Sections 5.1, 5.2, 5.3, 6.1, 6.2 and 6.3. A second iteration extended the input to BPMN diagrams and includes the case study on Section 5.4 and the corresponding evaluation on Section 6.4. In Chapter 4, we present the final version of the proposal. In Appendix A there is a conceptual map explaining and summarizing the work performed during this research, and the various concepts of this dissertation.
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Chapter 2



Related Work



S



ince this document focuses on the identification of IT services, it is important to define what a service is. We give a brief overview of the multiple existing definitions of service, including



the ones used by two of the most important service models, ITIL and CMMI-SVC, and by the DEMO methodology. Next, we analyze both ITIL and CMMI-SVC, each containing processes that deal with Service Catalogs and service identification. We also briefly review two of the most studied service identification approaches (Kohlborn et al., 2009): Business Components Identification and Service Oriented Architectures.



2.1



Definition of Service



What does the term service mean ? The term service has many different definitions, depending on the context in which it is being used (O’Sullivan, 2006). In the service marketing literature, there is a wide range of definitions on what a service entails. Usually, a service is defined as an essentially intangible set of benefits or activities that are sold by one party to another. Service’s main features are: intangibility (they can not be seen, felt, tasted, or touched), heterogeneity (activities mainly performed by humans), simultaneously produced and consumed (whereas for products production and consumption can be separated) and perishability (they cannot be saved or stored) (Zeithaml & Bitner, 2006). Several definitions of services are based on technology. Some definitions of electronic services (or e-services) use the Internet and/or workflow as a conduit for new revenue or task completion. A Web service has been described as an aggregation of functionality published for use. However, these definitions raise some concerns: they are focused on technology and they tend to ignore
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conventional services, in what is called Web service tunnel vision (Edmond et al., 2005). It is important to notice that services are not just about technology and also include non-technological aspects (Jones, 2005). According to ITIL, a service is a means of delivering value to customers by facilitating outcomes customers want to achieve without the ownership of specific costs or risks (van Bon, 2008). Although this definition represents a good start to comprehend the general lines of what a service is, it is an abstract definition and does not identify all the service features, components and relations with the organization’s assets. Despite many people thinking of products and services as two mutually exclusive categories, CMMI-SVC considers a service as a special variety of product, intangible and non-storable, simultaneously produced and consumed, which may be delivered through combinations of manual and automated processes (Forrester et al., 2011). In (Albani et al., 2009), the definition of service is based on the Transaction Pattern proposed in Dietz’s Enterprise Ontology (Dietz, 2006b). Though a service has many similarities with a Transaction in Enterprise Ontology, they are not equal. While the Transaction includes all acts of the initiator and the executor, the service concept emphasizes more on the executor than the initiator side. When looking at the basic pattern of a Transaction (Figure 3.6), everything, except the Coordination acts of the initiator (Request and Accept), is part of the service. Therefore, a service is defined as a part of a Transaction rather than a whole Transaction: A service is a universal pattern of Coordination and Production acts, performed by the executor of a Transaction for the benefit of its initiator, in the order as stated in the pattern of a Transaction. When implemented, it has the ability: • to get to know the Coordination facts produced by the initiator ; • to make available to the initiator the Coordination facts produced by itself ; This definition of service is very generic, since it holds for two kinds of providers: human actors and IT systems. Services executed by human actors or IT systems only differ in the way they are implemented; Human services are implemented by human beings, whereas IT services are implemented by IT systems (Albani et al., 2009). These systems assist human actors in their activities; therefore parts of a human service may also be executed by IT systems. Additionally, we call a service a composite service, if the executor of a service is also the initiator of another service. This happens exactly when a Transaction is enclosed in some other Transaction. We will use this definition of service to show how to identify services using DEMO. These concepts will be explained in the next Chapter.
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As we can see, there is a mismatch between the definition of IT service based on ITSM and the definition of IT service based on DEMO: while in ITIL, an IT service refers to the organizational function, delivered by some organization or department to its customers, by humans or by IT systems, in DEMO, an IT service is implemented and delivered by IT systems. This way, one can claim that an IT service in ITIL corresponds to a Human service in DEMO. This Human service will focus on the delivery of IT-related benefits.



2.2



IT Service Management



There are several frameworks used to manage IT services, some of them complementary to each other. We now present two of the most used standards for service organizations (Palshikar et al., 2011): ITIL and CMMI-SVC.



2.2.1



ITIL



In response to the growing dependence on IT in the late 1980s, the UK Government’s Central Computer and Telecommunications Agency (CCTA) developed the Information Technology Infrastructure Library (ITIL) framework to reduce costs, to improve the delivery of IT services and to have an IT Service Management approach independent of the suppliers, whether they were internal or external. Nowadays, ITIL is administrated by the Office of Government Commerce (OGC), ex-CCTA, and sponsored by the Information Technology Service Management Forum (itSMF), a professional organization working on the development of the ITSM field (van Bon, 2008). In its current version (V3), ITIL approaches service management from the lifecycle of a service, as illustrated in Figure 2.3, and emphasizes the way service management components are linked, with a strong focus on the IT strategy and its business outcomes (Wegmann et al., 2008). It comprises 26 processes and functions, assimilated under five volumes, each one dedicated to the five phases of the Service Lifecycle (van Bon, 2008): • Service Strategy: provides guidance on how to design, develop and implement Service Management; • Service Design: offers help to design and develop new IT services and to improve existing ones; • Service Transition: builds and deploys IT services, makes sure that changes to services
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are coordinated; • Service Operation: guarantees that IT services are delivered effectively and efficiently; • Continual Service Improvement: assures the continual improvement of the effectiveness and efficiency of IT services and processes;



Figure 2.3: ITIL V3: Service Lifecycle (van Bon, 2008)



In this trend towards embracing principles of IT Service Management, ITIL has gained popularity and can, at least in Europe, be called a de-facto standard (Hochstein et al., 2005). In order to optimize their IT services and align them with the business, organizations enroll in ITIL implementations to achieve reduced costs, improved user and customer satisfaction, productivity, and use of skills and experience, among other benefits. However, it is important to notice that ITIL is a framework of good practices, providing guidance on what should be aimed for but not necessarily providing the information and detail on how to achieve the stated goals (O’Loughlin, 2009). This can result in unfulfilled expectations and problems in the execution of ITIL implementation projects (Hochstein et al., 2005). It is also important to mention that ITIL does not solve all problems regarding IT. That said, if the organization decides to adapt its processes to the ones described in ITIL, it is fundamental that the members involved in this project are completely conscious about the inherent benefits and difficulties and ready to face the obstacles that might arise.
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2.2.1.1



Service Portfolio Management



Service Portfolio Management (SPM) is one of the ITIL processes and, in the current version of this framework, it is integrated in the Service Strategy phase. SPM is a method to manage all service management investments with the objective of achieving maximum value creation while at the same time keeping a lid on risks and costs, by defining a Service Portfolio (van Bon, 2008). A Service Portfolio describes the services of a provider in terms of business value, articulating business needs and the service provider’s response to those needs. The Service Portfolio can be divided into three elements: the Service Catalog, the Service Pipeline and Retired Services (O’Loughlin, 2009). The Service Catalog, in Figure 2.4, includes live or available services for deployment and contains prices, service level agreements, delivery conditions and more. It has two aspects: the Business Service Catalog and the Technical Service Catalog. The Business Service Catalog contains details regarding the available IT services, together with the relationships to the business units and the business processes that rely on those IT services. This is the customer view of the Service Catalog. The Technical Service Catalog contains information about available IT services, relations with the support processes and the respective Configuration Items. This should underpin the Business Service Catalog and not form part of the customer view, supporting instead the service provider’s view of the Service Catalog. The Service Pipeline consists of services that are still in development for a specific market or customer. Retired Services refer to the services that have been phased out or withdrawn from the catalog.



Figure 2.4: The Service Catalog in ITIL v3 (O’Loughlin, 2009)



The SPM process includes the following ordered steps:
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1. Define: inventory the services and business cases; 2. Analyze: maximize the value of the portfolio and set priorities; 3. Approve: completion of the proposed portfolio and authorization of services; 4. Charter: communication of decisions and allocation of resources; To guarantee the correct development of a Service Portfolio, it is necessary that all these steps are performed correctly and with quality. Regarding the definition step, it requires the identification and definition of the provided services. However, ITIL does not provide explicitly a way to identify services. It just says that a service is a combination of a service archetype and a customer asset, being respectively, a business model for services and the context in which the value is created (van Bon, 2008).



2.2.2



CMMI for Services



The Capability Maturity Model Integration for Services (CMMI-SVC) (Forrester et al., 2011) is a process improvement framework for service provider organizations, developed by the Software Engineering Institute (SEI) at the Carnegie Mellon University. It helps to set process improvement goals and priorities, provides guidance for quality processes and a point of reference for appraising current processes, and is directed at organizations concerned with the delivery of services in general, including enterprises in sectors such as IT, health care, finance and transportation, to external customers and other departments within the organization. In the CMMI context, processes are activities, while services are a useful result of performing those activities. CMMI-SVC is based on concepts and practices from several service-focused standards and models such as ITIL, ISO 20000 (Information Technology - Service Management) and CobiT (Control Objects for Information and related Technology). It can be appraised using two different representations: continuous and staged. The continuous representation focus on the specific processes that are important for the organization’s immediate business objectives and yields appraisal results as one of six capability levels; the staged representation is designed to provide a sequence of improvements and serve as a basis for comparing the maturity of different organizations, and yields one of five maturity levels. More information about these assessment models can be found in (Forrester et al., 2011). CMMI-SVC provides 24 mandatory process areas and an optional process. Seven of these areas were created specifically to service providers; the others were inherited from CMMI-DEV (CMMI for Development), whose focus is software engineering. These seven areas are:
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• Capacity and Availability Management: ensures effective service system performance and ensures that resources are provided and used effectively to support service requirements; • Incident Resolution and Prevention: guarantees timely and effective resolution and prevention of service incidents; • Strategic Service Management: establishes and maintains standard services in concert with strategic needs and plans; • Service Continuity Management: establishes and maintains contingency plans to ensure continuity of services during and following any significant disruption of normal operations; • Service Delivery: delivers service to customers in accordance with service agreements; • Service System Development: analyzes, designs, develops, integrates, verifies and validates the necessary systems to provide services in such a way that meets the customers’ needs and the sealed agreements (Additional process area); • Service System Transition: deploys new or significantly changed service system components while managing their effect on ongoing service delivery;



In the context of this work, the most relevant area is the Strategic Service Management. This process area involves analyzing capabilities and needs for services that span multiple customers and agreements, and establishes and maintains standard services, its levels and descriptions that reflect those capabilities and needs, with the objective of making effective strategic decisions about the set of standard services the organization maintains. These standard services are typically described in a Service Catalog that is oriented to the information needs of customers. In 2006, SEI published a technical report1 stating process improvements in several organizations that used CMMI models: 35 organizations measured increases of performance in the categories of cost, schedule, productivity, quality and customer satisfaction. The median increase in performance varied between 14% (customer satisfaction) and 61% (productivity). However, as with ITIL, CMMI mostly deals with what processes should be implemented, and not so much with how they can be implemented. These results do not guarantee that applying CMMI will increase performance in every organization. 1 Performance Results of CMMI-Based Process Improvement:
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http://www.sei.cmu.edu/reports/06tr004.pdf



2.3



Service Identification



Currently, there is no standard method that describes precisely what steps should be taken to identify services, but research is progressing (Hubbers et al., 2007). This lack of methods is reflected in the dangerous practice of creating ad-hoc services resulting in an unbalanced or incomplete Service Catalog. We now analyze some of the most studied techniques by academia, which allow to identify services.



2.3.1



Business Components Identification Techniques



In order to promote software reuse, Component-based Software Engineering (CBSE) techniques have been adopted to ease the development of large-scale complex information systems. These techniques differ from traditional software engineering methodologies since their main focus is on acquiring reusable components which provide accessible services (Component Fabrication phase). Then, these components are assembled to implement the functions of the information systems (Application Assembly phase) (Fan-Chao et al., 2005). This modular way of system development promises to bring many advantages, such as reduced time-to-market and development costs, increased adaptability of systems to changing requirements, improved maintainability and overall quality of the target information systems, all of these contributing for the IT strategy of companies (Albani et al., 2008). Components can be classified into two different types: Business components and Software components. Business components refer to the autonomous, independent, and coarse grained software units which implement business concepts or business processes of the real world and provide specific services to outside via interface. On the other hand, Software components are the reflection of business components in software world, independently developed and deployed software units which perform specific functions through well-defined interfaces. According to (Zhongjie Wang & Zhan, 2005), one can identify three types of Business Components identification methods: Domain Engineering Based Methods, CRUD (Create, Read, Update, Delete) Matrix Based Methods and Cohesion-Coupling Based Clustering Analysis Methods.



2.3.1.1



Domain Engineering Based Methods



Domain Engineering is the process of creating domain conceptual models, architectures and implementation models, with an emphasis on reuse and product lines. Component identification is related to two phases of this process (Blois et al., 2005): domain analysis and domain design.
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The domain analysis phase aims the discovery and exploration of the common points and variable points across existing systems and their artifacts, for achieving successful and systematic software reuse. This phase produces a domain model representing the common and varying properties of systems within the domain, but also defines the vocabulary used in the domain. The domain design phase takes the domain model produced during the domain analysis phase and aims to produce a generic architecture for the domain to be reused by specific domain applications. One of the tasks of the domain design phase is the generation of components that represent conceptual, functional and technological aspects of the domain and their organization within the domain architecture. This architecture is influenced by the number of components and their interactions by exchanging messages through their interfaces. In order to improve the overall quality of the domain architecture, its complexity, understandability and reusability, the strategy used is to group together components that intensively exchange messages in a single artifact. These methods are highly dependent on the experience of the designer, which does not allow to automatically obtain reusable components from domain models (Zhongjie Wang & Zhan, 2005).



2.3.1.2



CRUD Matrix Based Methods



A CRUD matrix is a table that allows observing, at a global level, the actions that behavioral business elements (processes, business steps) perform on static business elements (information objects). These associations can be expressed by four relationship types (Create - C, Read R, Update - U, Delete - D, with priority C >D >U >R) which are used to represent the semantic relationship between the behavioral and the static business elements. The relationships between these elements can be visualized in a matrix. Static business elements are represented in columns, while the behavioral business elements are represented in rows. Each cell tells which access pattern (C/R/U/D) was used by the behavioral element to access to the static element (Zhongjie Wang & Zhan, 2005). There are some general rules provided to be able to identify components: 1. Behavioral business elements which Create and Delete the same static business elements should be supported by the same components; 2. Behavioral business elements which Update the same static business elements should be supported by the same components; 3. Components should be as simple as possible. However, it is possible to implement various components in a coarser-grained component, which will diminish its reusability potential;
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Although this type of methods fully considers semantic relationships between business elements so that transaction and semantics integrity can be ensured, the fact that additional information available in the input is not used to identify business components can be considered a downside. For instance, the relationships between static elements and the relationships between behavioral elements are not considered at all (Albani et al., 2008).



2.3.1.3



Cohesion-Coupling Based Clustering Analysis methods



Clustering Analysis is a method in statistical data analysis for precise classification, in which there is an assignment of a set of observations into subsets (clusters) so that observations in the same cluster are similar in some sense. By applying this analysis on the context of Business Component Identification, researchers try to cluster business models according to the high cohesion and low coupling principle and encapsulate each cluster into a component with a coarse grained business-oriented functionality, without heavily referring to other components (Zhongjie Wang & Zhan, 2005). The idea behind this type of methods can be divided in two steps: firstly, one transforms the input models into weighted graphs. These graphs are constituted by nodes, edges and their weights, which represent, respectively, business elements, their dependencies and the semantic dependency strengths between business elements. In a second step, the graph is clustered using graph clustering or matrix analysis techniques (Lee et al., 2001). Despite the existence of various techniques to determine components, depending mainly on the different strategies to calculate dependency strength (DS) between nodes and on how to cluster the graph, in (Zhongjie Wang & Zhan, 2005) it is described a basic process, common to the majority of methods. Focusing on how to calculate the DS between nodes, one can consider the static relationships (the way various business elements are related to each other (e.g. composition, aggregation)) and the dynamic relationships (the way various elements interact through messaging to support business processes (e.g. function call)), which are independently calculated and then combined together to determine the final DS (Jain et al., 2001).



2.3.2



Service Oriented Architectures



Service Oriented Architecture (SOA) is an architectural approach for designing, architecting and delivering enterprise applications that support business operations as a set of meaningful services (Terlouw & Dietz, 2010). SOA is based in eight principles: standardized service contract,
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service loose coupling, service abstraction, service reusability, service autonomy, service statelessness, service discoverability and service composability (Hubbers et al., 2007)(Kohlborn et al., 2009). Many researches are suggesting various methodologies to guide the migration to SOA, each one with its own approach to service identification. Some of them are now shortly reviewed:



2.3.2.1



SOAF



Service Oriented Architecture Framework (SOAF) (Erradi et al., 2006) was developed by the consulting company Infosys Technologies. The goal of SOAF is to provide a systematic and repeatable process for implementing SOA, which allows the identification of services, their relationships and the corresponding service providers, as well as the decision about the optimal granularity for services and their location within the enterprise. There are four phases in SOAF: Information Elicitation, Services Identification and Matching, Services Realization, and Roadmap and Planning. The Service Identification phase combines top-down modeling of business processes with bottomup analysis of the existent applications. The top-down modeling allows the identification of candidate business services and a mapping to the systems that may fulfill those services, while the bottom-up analysis provides the services performed by applications. After that, the services that are needed (top-down) are matched up with the available services (bottom-up), and at the same time, the services that need to be developed are identified, as well as the applications which provide non-required functionality.



2.3.2.2



SOMA



Service Oriented Modeling and Architecture (SOMA) (Arsanjani et al., 2008) is a methodology proposed by IBM for the identification, modeling and design of services that leverages existing systems. It distinguishes between the following five major phases: Identification, Specification, Realization, Implementation, and Deployment, Monitoring and Management. The Identification phase is similar to SOAF and follows three complementary techniques: domain decomposition, existing asset analysis and goal-service modeling (GSM). In GSM, a generalized statement of business goals relevant to the scope of the project is decomposed into subgoals that must be met in order for the higher-level goals to be met. The domain decomposition (top-down) combined with GSM, and existing asset analysis (bottom-up) determine services as described in SOAF.
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2.4



Summary



After analyzing ITIL and CMMI-SVC, it is possible to understand that these service models are a consistent starting point to better manage services provided by organizations, and despite their different focus, they can complement themselves. However, the majority of work done in this area consists of high-level and general guidelines, lacking engineering preciseness and relying largely on experts in applying those guidelines. One of the disadvantages of Component-based approaches, in the context of our research, is that they only can be applied to identify services of software systems, not being possible to apply these methods to identify Human services provided by an organization or some of its departments. Instead of identifying services directly, these methods identify components and, since each component provides services to the exterior, it is claimed that we can also identify their services. However, a specific process to perform this task is not provided. The SOA methodologies describe all steps to be executed, but they are not completely thorough and clear, specially regarding the service identification phase which lacks a detailed description, and, moreover, they are technology-based, focusing on Web services. In general, these methodologies try to solve the problem of depending on the expertise and experience of individual designers, when identifying services from top-down decomposition of business processes.
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Chapter 3



Theoretical Foundation



I



n this section we describe and review the concepts used to support the proposal to identify IT services: Enterprise Ontology (EO), PSI-theory, Generic System Development Process,



Generic Service Specification Framework, Business Process Modeling Notation (BPMN) and other scientific work relating Enterprise Ontology and BPMN.



3.1



Enterprise Ontology



Managing an enterprise is nowadays far more complicated than it was in the past. One of the reasons contributing to this complexity is related to the dissatisfactory way of thinking about organizations and technology, which fails to explain coherently and precisely how organizations and IT are interrelated (Dietz, 1999). Plus, studies have shown that between 70% and 90% of the strategic initiatives carried on by enterprises fail, which proves the ineffectiveness of the methods that are usually used to help enterprises in implementing these strategies (Dietz & Hoogervorst, 2008). These methods belong to the traditional organizational sciences, which address enterprise problems with a black-box thinking based knowledge, i.e. knowledge concerning the function and the behavior of enterprises, not adequate for changing an enterprise in a systematic and controlled way. These changes can be addressed with a white-box thinking approach, focused on the construction and the operation of enterprises. Therefore, a new point-of-view has been created: Enterprise Engineering (EE). Enterprise Engineering is an emerging discipline focusing on the concepts, methods, systems and technology in order to model, develop and analyze various aspects of an organization, with
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the primary goal of understanding the relations and dependencies between strategies, business processes and the business supporting systems1 . The basic premise of EE is that an enterprise is a designed, engineered and implemented system. In order to ensure the coherency and consistency of the system design, two core notions are crucial (Dietz & Hoogervorst, 2008): Ontology and Architecture. In order to cope with the current problems described above and future changes, one needs a conceptual model of the enterprise that is:



• Coherent: all different models constitute a logical and truly integral whole; • Comprehensive: all relevant issues are dealt with; • Consistent: there are no contradictions or irregularities; • Concise: the model does not contain superfluous matters; • Essential: the model is independent of the realization and the implementation of the enterprise;



Such a conceptual model is called ontology or ontological model (of the enterprise) (Dietz, 2006a). In its original sense, ontology means the specification of a conceptualization. The modern notion of ontology includes various definitions: we will use the notion of system ontology, theoretically defined as the understanding of the construction and operation of a system, in a fully implementation independent way (Dietz, 2006b). This ontological model of an enterprise shows its essence and stability, and it is the starting point for designing, engineering and implementing changes. Considering the ontological model the highest-level constructional model of a system and the implementation model the lowest one, the former offers a reduction of complexity of over 90% compared to the latter. This reduction of complexity makes an organization intellectually manageable and transparent (Dietz & Hoogervorst, 2008). Since we are considering enterprises as a particular type of systems, in this case social systems, we can call it Enterprise Ontology. On the other hand, Enterprise Architecture concerns the identification, the specification and the application of design principles, which come in addition to the specific requirements in every change project. Design principles are the operational shape of an enterprise’s strategic basis (mission, vision). 1 8th



Enterprise Engineering Track at ACM SAC 2011 : http://ee.ist.utl.pt/
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3.1.1



Generic System Development Process



In (Dietz, 2006b), Dietz identifies two different system notions, each with its own value, its own purpose and its own type of model: the teleological and the ontological system. The teleological system notion is about the function and the external behavior of a system. The corresponding type of model is the black-box model. This system notion is adequate for the purpose of using and controlling a system. It is, therefore, the dominant system concept in the organizational sciences. For the purpose of building and changing a system, one needs to adopt the ontological system notion, already described above, about the construction and operation of a system and, consequently, the dominant system notion in all engineering sciences. The corresponding type of model is the white-box model. The relationship between the two perspectives is that the function and behavior (black-box) is brought about, and explained, by the construction and operation (white-box) of the system. In designing a system (of any kind) both the teleological and the ontological system definitions are relevant. Figure 3.5 exhibits the most basic steps in a design process (Dietz & Hoogervorst, 2008). The starting point is the need by some system, called using system (US), of a supporting system, called object system (OS). The OS is the system to be designed; the US is the system that will use the functions offered by the OS once it is operational. By nature, this need stems from the construction of the US, so one starts with a white-box model of the US. Then, one determines the requirements for the OS in terms of the construction and operation of the US (Function Design phase). These requirements are about the function and behavior of the OS, making it the black-box model of the OS. The next basic design step is to devise specifications for the construction and operation of the OS, in terms of a white-box model of the OS (Construction Design phase). As can also be seen in Figure 3.5, designing is a process of alternate and iterative analysis and synthesis steps. An analysis step is focused on the correct understanding of the semantics, the completeness and the consistency of the function of the OS (i.e. problem is better understood), while in a synthesis step, the concerns are the correct replacement of functional semantics by formal semantics and the efficiency of the construction of the OS (i.e. solution becomes more clear). The end result of a design process is a balanced compromise between (reasonable) requirements and (feasible) specification. After having designed a system at the ontological level, resulting in its constructional specifications, it has to be further engineered, such that the system can be implemented. The process of engineering consists of producing a coherent and ordered set of white-box models of the system, being the lowest one commonly called the implementation model.
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Figure 3.5: The Generic System Development Process (Dietz & Hoogervorst, 2008)



The implementation model is by definition sufficiently detailed for implementing it using some chosen technology. By implementation is understood the assignment of technological means to the elements in the implementation model, so that the system can be put into operation. The process of reconstructing the higher level models from the implementation model is known as reverse engineering. We also have the intervention of the architecture, defined as the normative restriction of design freedom, where the intended restrictions must be expressed into a consistent and coherent set of design principles, to which the models must conform to. In line with the distinction between requirements and specifications, there are functional principles or function architecture, and constructional principles or construction architecture.



3.1.2



PSI-theory and DEMO



One of the approaches to Enterprise Ontology is called DEMO and was developed by Jan L. G. Dietz (Dietz, 2006b). DEMO is a methodology for modeling, (re)designing and (re)engineering organizations and networks of organizations (Dietz, 2003). Thus, DEMO aims to develop high-level and abstract models of the construction and operation of organizations, independently of their actual implementations, by focusing on the communication patterns between human actors, i.e.,
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models of organizations from a responsibility and communication oriented perspective (Huysmans et al., 2010). DEMO assumes that communication between these actors is a necessary and sufficient basis for a theory of organizations. The theory that underlies this methodology is called PSI-theory (Performance in Social Interaction) (Dietz & Hoogervorst, 2008). The PSI-theory offers a strong theoretical foundation for DEMO, and this theory itself is built upon the results from philosophy, sociology and language theories, such as the Theory of Communicative Action and the Speech Acts Theory developed by Habernas, and Austins and Searls, respectively. Both theories belong to a new perspective called the Language / Action Perspective which assumes that communication is a kind of action that creates commitments between the communicating parties (Dietz, 2001). Therefore, the communication act is to perform language acts (Speech Acts Theory) or communicative acts (Theory of Communicative Action), like requesting or promising. The PSI-theory provides an explanation of the construction and operation of organizations, based on four axioms and one theorem (Dietz, 2006b).



3.1.2.1



The Operation Axiom



The Operation Axiom states that an organization consists of human beings, in their role of social individuals or subjects, who achieve their goals by performing acts. The result of performing successfully an act is recorded in a fact. A subject fulfilling an Actor role, defined as a particular amount of authority and responsibility, is called an Actor. An Actor performs two kinds of acts: Production acts (P-Acts) and Coordination acts (C-Acts). On the one hand, by performing P-acts, the Actors contribute to bring about the goods or services that are provided or delivered to the environment of the organization. On the other hand, by performing C-acts, Actors enter into and comply with commitments and agreements towards each other regarding the performance of P-acts, i.e. they communicate, negotiate and commit themselves. This means that C-acts are performed by an Actor role (performer) and are directed to another Actor role (addressee) and that C-acts are always, directly or indirectly, related to Pfacts. The result of successfully performing a P-act is a Production fact or P-fact, and the same applies to a C-act, creating a Coordination fact or C-fact.



3.1.2.2



The Transaction Axiom



The Transaction Axiom states that Coordination acts are performed as steps in an universal pattern, called Transaction, to successfully complete a Production act. Each Transaction distinguishes two Actor roles: the initiator, who starts the Transaction and might complete it, and the
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executor, who is responsible for the performance of the Production act and the creation of the respective P-fact. A Transaction involves three phases: the Order phase (O-phase), the Execution phase (E-phase) and the Result phase (R-phase). In the Order phase, the initiator and the executor negotiate about the intended result of the Transaction (P-fact the executor is going to create); in the Execution phase, the P-fact is produced by the executor; and finally, in the Result phase, the initiator and the executor negotiate and discuss about the result of the Transaction (P-fact actually produced). The Basic Transaction Pattern is shown in Figure 3.6. This pattern can be extended to include disagreement between actor roles (e.g., initiator refusing to accept the Transaction as successful), and cancellation patterns for each Transaction step.



Figure 3.6: The basic pattern of a Transaction (adapted from (Dietz, 2006b))



One last comment: despite the representation of C-acts in Figure 3.6, performing a C-act does not mean that there is explicit oral or written communication. Some of them are often performed by non-verbal acts, or may even be performed tacitly, which means that there is no act at all that counts as performing the C-act.



3.1.2.3



The Composition Axiom



From the last axiom, one knows that a successful Transaction results in the creation of a new P-fact. However, a P-fact may not be totally independent, it can be somehow interrelated with other P-facts, which requires coordination between Transactions. The Composition axiom describes how these Transactions can interact. According to this axiom, any Transaction is either enclosed in some other Transaction, initiated by an external party to the organization or a selfactivated Transaction. If there is an enclosed Transaction, an information dependency usually
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exists between the enclosing and the enclosed Transaction. Dietz (Dietz, 2006b) claims that this axiom constitutes the basis for the definition of a business process: a collection of causally related Transaction types, such that the starting step is either a request performed by an Actor role in the environment (external activation) or a request by an internal Actor role to itself (self activation).



3.1.2.4



The Distinction Axiom



The Distinction Axiom acknowledges three human abilities called Performa, Informa and Forma which are exerted both in C-acts and P-acts. The Forma ability concerns the form aspects of communication and information; the Informa ability is related to the content aspects of communication and information, fully abstracting from the form aspects; the Performa ability involves the creation of new, original things, directly or indirectly by communication. This last ability is considered as the essential human ability for doing business (Dietz & Hoogervorst, 2008). More examples of each of these abilities, divided by C-acts and P-acts, can be obtained from Figure 3.7.



Figure 3.7: Summary of the Distinction Axiom (Dietz, 2006b)



This axiom differentiates three modeling layers: Datalogical, Infological and Ontological. The Datalogical level describes the organization as a system of collaborating actors which produce, store, copy, transport and destroy documents. This level concerns the Forma ability. The Infological level sees the organization as a system of rational actors that exchange information and perform computations in order to derive information. This level concerns the Informa ability. Finally, the Ontological level regards the organizations as social systems, where actors engage in commitments to create new and original things. This level corresponds to the Performa ability. In order to obtain an ontological model of an organization, one has only to consider the
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Performa ability, in both Coordination and Production. Since research has shown that 70% of the information about an organization is located on the Datalogical and Infological layers, model documentation can be reduced by 70% (Huysmans et al., 2010).



3.1.2.5



The Organization Theorem



The Organization Theorem is a combination of the axioms described above into one concise, comprehensive, coherent and consistent notion of enterprise (Dietz, 2006b). This theorem, represented below in Figure 3.8, states that an organization is a heterogeneous system constituted as the layered integration of three homogeneous (social) systems: the B-organization (from business), the I-organization (from intellect) and the D-organization (from document).



Figure 3.8: Representation of the Organization Theorem (Dietz, 2006b)



The coordination parts of these three systems are similar, they only differ in the kind of production: the B-organization has an ontological production, the I-organization has an infological production and the D-organization has an datalogical production. It is also possible to see that the D-organization supports the I-organization, and the I-organization supports the B-organization, which, in its turn, provides a complete knowledge of the essence of the enterprise (Dietz, 2006a). We just gave a short summary of the PSI-theory and discussed the relevant parts for the proposal. A complete overview of the theory is available in the book (Dietz, 2006b) and the papers (Dietz, 1999)(Dietz & Hoogervorst, 2008)(Dietz, 2006a)(Dietz, 2003)(Dietz, 2001) 1 . This theory is widely accepted in the scientific world, and many articles have been published regarding it in journals and scientific papers. However, to fully understand this theory, it requires spending a large amount of time, which can be demotivating mainly for novice users. Moreover, at an initial phase, users may face some difficulties on how to apply these theoretical concepts on a real life situation (Dietz, 2006b). 1A



complete list can be obtained here: http://www.demo.nl/publications
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3.1.3



Generic Service Specification Framework



In (Hardjosumarto, 2008), it is purposed a service specification framework, called the Generic Service Specification Framework, based on the PSI-theory and on the service definition described in subsection 2.1. This framework is an outline of the service aspects to be defined for service selection and service usage by all types of stakeholders. This framework defines four main areas of concern for each service to be defined (see Figure 3.9): • Service Executor: defines who is the provider of the service; • Service Production: focuses on the Production act to be performed by the executor (the actual value that the service executor offers to the service initiator); • Service Coordination: gives the consumer (Transaction initiator) all the information required for realizing a successful communication with the provider; • Service Contract Option: specifies one or several contract options from which service consumers can choose; The Service Executor area contains two aspects: the Actor role and the contact information. The Actor role aspect specifies the role of the Actor that takes final responsibility for the service. In case of a Human service, this is the Actor role of the human executing the P-act, while in case of an IT service, this is the Actor role of the human responsible for executing the P-act, but who has delegated the responsibility to an IT system. The contact information aspect defines where the service consumer can get information from the service executor about the provided services. The Service Production area contains sevens aspects: • Production Act: specifies the P-act performed by the executor; • Production Information Used: is the information used in order to execute the actual P-act; • Production Fact: is the result of the execution of the P-act (actual value requested by the initiator); • Preconditions and Postconditions: are state P-facts that should always hold prior or after, respectively, to the execution of the service; • Production Kind: defines the type of service that is being specified (ontological, infological, datalogical);
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Figure 3.9: The Generic Service Specification Framework (Hardjosumarto, 2008)
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• Production World Semantics: guarantees a common knowledge and understanding about the semantics of the service; The Service Coordination area defines four aspects: • Coordination Acts: describes the required C-acts for communicating with the executor; • Coordination Kind: defines if the service is an IT service or an human service; • Protocol: defines the rules governing the syntax, semantics and synchronization of communication with the executor; • Location: defines where the service consumer can access the service. This location can be either physical or logical; Finally, the Service Contract Option area specifies one or several contract options from which service consumers can choose. The contract option aspect consists of a particular quality level and the price for using the service with this particular quality level. The service executor might define different quality levels in order to anticipate the various needs and financial positions of different consumers.



3.2



Business Process Modeling Notation



The Business Process Modeling Notation (BPMN) is a standard notation for capturing business processes, especially at the level of domain analysis and high-level system design (OMG, 2011). It was developed by the Business Process Modeling Initiative, and is currently maintained by the Object Management Group since the two organizations merged in 2005. The primary goal of BPMN is to provide a notation that is readily understandable by the stakeholders; from the business analysts, who create the initial drafts of the processes and refine them, to the technical developers, responsible for implementing the technology that will perform those processes; and finally, the business managers who will manage and monitor those processes (Dijkman et al., 2008). BPMN provides a small set of notation categories so that a reader of those models can easily recognize the basic types of elements and understand the diagrams. The four basic categories of elements are: • Flow Objects: are the main graphical elements that define the behavior of a business process;
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• Connecting Objects: represent the various ways of connecting Flow Objects to each other or to information; • Swimlanes: are the multiple methods of grouping the previously described modeling elements; • Artifacts: are used to provide additional information about the process; These BPMN concepts are the basic modeling elements that are depicted by the notation. In (OMG, 2011), a more descriptive and extensive list of the business process concepts included in BPMN is displayed. Despite the accessibility to both business and technical users, BPMN has some disadvantages (Chinosi & Trombetta, 2009). In contrast with the comprehensively documented syntactic rules, the semantic meaning of the constructs is dispersed throughout the specification document in plain text, which can lead to a number of errors (Nuffel et al., 2009). Such errors are especially difficult in the domain analysis and high-level systems design area, because they are among the hardest and most costly problems to correct (Dijkman et al., 2008). This lack of semantics, caused by the heterogeneity of its constructs and the absence of an unambiguous definition of the notation, was addressed in BPMN 2.0. Other problems are related with the weak hierarchical structure offered by the BPMN metamodel: the misunderstandings between several elements and types of definition, limited potential for verification, message-oriented approach, and modeling of multi-party collaborations (Nuffel, 2007).



3.3



Other Research Work



Despite the wide acceptance of DEMO in the scientific world, and the increasing popularity of BPMN, there is not much work done relating DEMO and BPMN. Nevertheless, there are two papers which emphasize the synergies between both and explore each one’s advantages. In (Nuffel et al., 2009), the authors try to solve the ambiguity and unclear descriptions of BPMN’s concepts problem, which further contributes to its lack of formal semantics, by taking advantage of the rigidness and conciseness of DEMO. Firstly, a mapping between DEMO and BPMN is discussed, for the authors claim that since BPMN models are composed of concepts, there must be some underlying domain ontology. Using EO as an underlying domain ontology results in formally correct models, mainly because this theory provides restrictions to which BPMN elements should adhere. The authors also verified consistency, regarding the communicative actions of already modeled business processes.
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´ The other relevant article in this context is (Pascoa et al., 2009). The authors start by stating that the traditional ways of representing business processes (using notations, such as BPMN) draw events, activities and data in a sequence of symbols that may not completely represent all actions and, above all, do not detect and identify consistency between actors and actions. The main contribution of this paper is how the authors show that BPMN models can be used to represent various concepts and models proposed on EO and DEMO, such as the Transaction Pattern, the Process Model and the State Model. They demonstrate this claim by using a BPMN model of a Portuguese Air Force process. After this demonstration, the authors conclude that the Transaction Pattern can be helpful in analyzing and identifying process activities using the Request, Promise, State and Accept steps as it allows verifying consistency between activities and identifying items that need to be changed in order to provide a clear understanding of the actions performed by the process actors.



3.4



Summary



In this Chapter, we reviewed some concepts related to Enterprise Ontology, namely PSI-theory, the Generic System Development Process and the Generic Service Specification Framework, and BPMN. After describing the PSI-theory, it is possible to understand how it can reduce the complexity of enterprise models: by layering it in three parts, and focusing only on the part which refers directly to the business (Ontological layer). This focus on the essential knowledge can also solve the already stated problem of mixing business and technical aspects, in the context of a Service Catalog, which can confuse some customers. In this way, Enterprise Ontology can contribute to a better business-IT alignment. Despite these advantages, there are also some downsides. As shown in (Dietz, 2006b), DEMO can be applied to a textual description about the organization that is being studied and the surrounding environment. This text is written in natural language, by someone who has some insight about the tasks performed by the organization, which can lead to misunderstandings due to the lack of expressivity. The method that will be applied to the text also depends on the users’ experience. The produced models may be difficult to understand by those who are not familiar with their specific notation, mainly novice users and business stakeholders. The Generic Service Specification Framework is an Enterprise Ontology based approach to service specification, which outlines the properties that should be part of every service in order to support service selection and usage by stakeholders. Nevertheless, before defining services, one has to identify what services are actually provided, and that is what we are studying in this
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research work. Regarding BPMN, it is a standard for capturing business processes in the early phases of system development. BPMN provides a notation that is intuitive to business users yet able to represent complex process semantics for solution designers, allowing to describe a process and its interaction with initiators and other parties. However, the heterogeneity of its constructs and the lack of an unambiguous definition of the notation makes it possible to create models with semantic errors.
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Chapter 4



Proposal



I



n order to solve the problem described in Chapter 1, we propose to use the DEMO methodology to identify the IT services provided by organizations, or their IT departments, to their



customers. ITSM best practices cannot help, because, on the one hand, they are too general and do not specify how to identify services, and, on the other hand, the already existing methods that allow this task are focused on technology. We decided to use DEMO and the definition of service based on this methodology, already described in Section 2.1, because DEMO provides abstract and high-quality models and has a strong theoretical background (Dietz & Hoogervorst, 2008). Moreover, this methodology focuses on what really matters, i.e. the business layer, not considering the implementation details which are secondary to the customers. We propose applying the following steps, shown in Figure 4.10 and already defined by DEMO in (Dietz, 2006b), to find the IT services provided by an organization:



1. Enterprise Description: A textual description which summarizes the actions performed by the service provider to fulfill the customer’s requests. This text should be based in all the available documentation and written by someone who has enough knowledge about the activities performed;



2. Process Representation: If available, instead of a textual description, one can use the BPMN representation of the interactions between the various parties involved in the business process, in order to avoid some disadvantages of the texts;
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3. Perfoma-Informa-Forma Analysis: Identification of the three kinds of human abilities (Performa, Informa, Forma) performed in the context of the organization, according to the Distinction Axiom, using the descriptions of the previous steps; 4. Coordination-Actors-Production Analysis: The identified Performa items are splitted into C-acts/facts, P-acts/facts and Actor roles who perform those acts, according to the Operation Axiom. Here occurs the reduction of complexity relatively to other methodologies, because from now on, we will only be considering the Performa abilities identified before; 5. Transaction Pattern Synthesis: Identification of each Transaction type, and the corresponding result, based on the acts/facts identified in the previous step, according to the Transaction Axiom. For each identified Transaction type, the result type (i.e. the Production fact created) should be correctly and precisely formulated, which can be achieved by identifying an entity uniquely, using variables; 6. Result Structure Analysis: Check if there are any dependencies between the Transaction types identified in the Transaction Pattern Synthesis. Generally, these dependencies occur when the executor of a Transaction is the initiator of another (inner) Transaction, as was already explained in the Composition Axiom; 7. Construction Synthesis / Service Identification: Identification of the initiator and executor Actor roles of each Transaction type and development of the corresponding graphical representation, also called Actor Transaction Diagram. When this mapping between Transactions and actor roles is complete, it is possible to identify the services provided by the studied organization, using for that purpose Albani’s definition of service, explained in Section 2.1;



These steps will be explained in further detail in the following chapter. After applying the steps above, we will be able to assess if the services identified by DEMO meet certain criteria. These services must be customer-oriented, i.e. they do not include technical terms and are understandable by the customers, who pay and benefit from those services. We can also compare if the IT services identified by DEMO are more significant and relevant than the ones already identified by organizations, or if they are aligned with the customer’s expectations. This assessment is the main contribution of our work, since it has never been studied if DEMO can be used as a reliable tool to identify IT services. For that reason and regarding the research methodology (DSRM), the proposal of this thesis can be included in the category of method since it provides a set of steps to solve a particular problem, using for that matter already existent knowledge, in this case, EO and DEMO.
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Figure 4.10: Graphical representation of the service identification process, based on DEMO
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By mapping this method on the Generic System Development Process, we can obtain the process depicted in Figure 4.11. As discussed in Section 3.1.1, the starting point of this method is the description of the actions performed by some party, using either a textual or a graphical notation, corresponding to our initial lower-level white-box model. Then, the Function Design applied to this model consists of two analyses (Performa-Informa-Forma Analysis and Coordination-ActorsProduction Analysis) leading to a black-box model, represented by the P-acts, P-facts, C-acts and C-facts of the Performa layer presented in the input description. By applying the Transaction Pattern Synthesis (Construction Design), we obtain a new white-box model, the Transaction Result Table, which identifies the Transactions and their corresponding results. These steps constitute the first iteration of our method. The second iteration has the Result Synthesis Analysis as Function Design, which will create the black-box model, the dependencies between the various Transactions. Finally, after applying the Construction Synthesis / Service Identification step (Construction Design), we obtain the final output, a white-box model (Actor Transaction Diagram) with all the identified services. This Actor Transaction Diagram and the Transaction Result Table constitute the first Ontological model: the Interaction Model.



Figure 4.11: Proposal mapped on the Generic System Development Process
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Chapter 5



Demonstration



I



n order to demonstrate how DEMO can be used to identify IT services, we applied our proposal to four case studies (the names of some organizations are not disclosed). The first three case



studies (Sections 5.1, 5.2 and 5.3) correspond to the first DSRM iteration, while the last case study (Section 5.4) corresponds to the second iteration. According to (Hevner et al., 2004), in DSRM case studies can be used to assess the quality of the artifact under consideration (in this case, the proposal) and to refine it.



5.1



Company X - Software Developer



This case study is focused in a software developer that was hired by a Portuguese private company, which we will call from now on Company X, leader in the distribution of wines and spiritual beverages. The objective is to identify which services are supplied to the private company (or customer) by the developer (service provider). For that, we interviewed the developer. From this interview, we produced a textual description of the developer’s functions, that was later reviewed by him. Since this is the first case study, we will describe thoroughly every step of the application of the proposal to ensure maximum understandability.



5.1.1



Enterprise Description, Performa-Informa-Forma Analysis and Coordination -Actors-Production Analysis



The starting point is called Enterprise Description that produces a textual description summarizing the actions performed by the service provider. Due to space limitations, we just present the
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text after the application of the first two analyses. When the text is already written, one should read it carefully and try to recognize and distinguish between the Ontological, Infological and Datalogical actions. This step is called PerformaInforma-Forma Analysis. To do that, we should define a notation to differentiate those actions: in this example, we have highlighted the text using Red, Green and Blue colors to identify the Ontological, Infological and Datalogical actions, respectively. The next step concerns the identification of C-acts/facts, P-acts/facts and Actor roles, using the Performa (Ontological) items identified in the previous step. We have also considered a notation to differentiate between them: square brackets ”[” and ”]” to identify Actor roles; brackets ”(” and ”)” to identify C-acts/facts; and angled brackets ”” to identify P-acts/facts. This step is called Coordination-Actors-Production Analysis. The result of applying these two analyses to the original text is presented below: The services provided by the service provider to Company X are fulfilled by a developer that goes one day per week to the customer’s facilities, but who can also provide services remotely. There are no restrictions on who makes requests, because [everybody] in the organization can (request) a . The requester can do it directly with the developer or he can submit the request in the Service Manager tool, used to record and manage all the requests. In both cases the requester explains the intent, specifies the application, functionalities involved, the name and the priority of the request. If the requester approaches the developer directly, then the latter must register the request in the Service Manager. Afterwards, the developer analyses the request and implements it. If necessary he requests more information about the request. The request may involve integration with other applications out of the service provider’s scope. If so, the [developer] must  an integration plan with the representative of the [company] accountable for the application to integrate. Normally the integration is done by means of web services. When the implementation is over, the application involved is republished in the development server (if the request is about a bug with critical impact in the applications, then, the application is directly republished in the production server). From then on a [beta tester] takes the lead and  the new functionality to see if it is ok. When the functionality is mature enough the application is published by the developer in the production server. If the request can be fulfilled by just changing a configuration at run time, the publishing step is not taken. Company X’s [employees] may (request)  about new or existing functionalities, which is given by the same developer. [They] may also (schedule)  with the [developer] to debate several questions, such as solved bugs, current problems or future work.
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5.1.2



Transaction Pattern Synthesis



After these analyses, it is time to define the existing Transactions in this text, by clustering the identified C-acts/facts and P-acts/facts, in what is referred to as Transaction Pattern Synthesis. The Transaction axiom can be helpful in this step, because it guarantees that each previously found P-act/fact or C-act/fact corresponds to a complete Transaction. Then, for each identified Transaction type, the Result type (i.e. the P-fact created) should be correctly and precisely formulated, which can be achieved by identifying an entity uniquely, through the use of variables. This result is represented in Table 5.1: Table 5.1: Transaction Result Table - Company X’s Software Developer



Transaction Types T01 - Development T02 - Outside Application Integration T03 - Testing T04 - Training T05 - Meeting



Result Types R01 – Development D has been fulfilled R02 – Integration plan I between outside application O and development D has been prepared R03 – Development D has been tested R04 – Training T has been given R05 – Meeting M has occurred



In the textual description, it was possible to identify five Transactions: T01 - Application Development, T02 - Outside Application Integration, T03 - Testing, T04 - Training and T05 - Meeting.



5.1.3



Result Structure Analysis



After having defined the Transaction types and the respective Result types, one must check if there are any dependencies between the Transactions / P-facts (results), as described in the Composition axiom. This step is called Result Structure Analysis:



1. There is a dependency between T01 and T02: before the development of the application, one might want to check if a integration with outside applications, such as web applications, is necessary. T02 is optional; 2. There is also a dependency between T01 and T03: after the development of the application, but before the customer accepts it, it must be tested by a beta tester. T03 is mandatory; 3. There are no dependencies involving T04 and T05;



We found two dependencies involving the Development Transaction.
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5.1.4



Construction Synthesis / Service Identification



After identifying the Transaction types, its results and dependencies, one has to determine the environment surrounding the software developer, by mapping each Transaction to the respective initiator and executor. This step is called Construction Synthesis and it produces an Actor Transaction Diagram (ATD), represented in Figure 5.12. In this type of diagrams, a Transaction is represented using a symbol, more specifically a diamond in a disk, which contains the respective combination of C-acts and a P-act. Each Transaction is connected to two gray boxes, representing the initiator and executor Actor roles. The initiator is connected to the Transaction symbol using a solid line, while the executor is connected to the Transaction using a solid line ending in a black square. These gray boxes refer to composite Actor roles, i.e. elements whose exact structure is not known. All the environmental elements, i.e. elements outside the provider that we are studying, are represented in gray boxes for that reason. In this example, for simplicity reasons, the developer has been considered as composite Actor role. The gray-lined rectangle in the back represents the boundary containing the provider under consideration.



Figure 5.12: Actor Transaction Diagram - Company X’s Software Developer



After defining the Transactions between the service provider and its environment, it is possible to identify the services the developer provides. By using the already stated definition of service, based on the Transaction pattern proposed by Dietz, we can conclude that the services the service provider delivers, partially correspond to the Transactions in which the service provider is
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the executor. This only happens with three Transactions: T01 – Application Development, T04 – Training and T05 – Meeting. Consequently, we can identify three services.



5.2



Bank Y



We also performed a case study in a large Portuguese bank (we can call it Bank Y) which also operates in other countries. The goal of this case study is to identify the services provided by the IT department of the bank, also called ITD: Information Technology Division. We started by interviewing some employees of the ITD, including the department manager, and asked them to give a detailed description about ITD and how this area works and communicates with other departments. The produced text was later reviewed by the department staff.



5.2.1



Enterprise Description, Performa-Informa-Forma Analysis and Coordination -Actors-Production Analysis



Below, we show the textual description of Bank Y’s IT department, after applying the first two analyses. In line with previous case study, we used a similar graphical notation for both steps: we use a red highlight when we refer to actions of the Performa type, green when we are considering Informa actions, and blue when we are dealing with Forma ones (Performa-Informa-Forma Analysis) and square brackets ”[” and ”]” to identify Actor roles; brackets ”(” and ”)” to identify C-acts/facts; and angled brackets ”” to identify P-acts/facts (Coordination-ActorsProduction Analysis). The Information Technology Division (ITD) of Bank Y reports directly to the Bank Y’s Board and is constituted by 482 employees in Portugal. Local IT divisions report formally to the local board and to the head of ITD. The Compliance Office Division (COFF) also reports to Bank Y’s board and is constituted by more than twenty employees in Portugal. [COFF] main function is to ensure compliance with internal and external regulations by the [business and corporate areas]. The activity of this division is focused in the implementation of a Compliance Culture across all units of Bank Y, the  of internal policies compliant with internal and external regulations, and the consequent  of [employees]. COFF is also responsible for the monitoring of customers and transactions, as well as the implementation of best practices and the control of the risk of compliance in operational procedures. In Portugal, Government legislation, the Bank of Portugal and CMVM are the more relevant
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sources of regulatory and supervision regulations. In all countries where the bank has a local presence, compliance with local regulations is the responsibility of a local Compliance Office acting under the coordination of the bank’s Compliance Officer. [COFF] is accountable for (requesting) , imperative or not, to other [bank departments]. These recommendations specify changes that should be done to the internal procedures, products or regulations and can affect the IT department in different ways:



• The [department] receiving the recommendations may (request) a  to IT in order to fulfill those recommendations; • Specific  may be required by [COFF] to monitor or enforce specific compliance procedures and or to support COFF internal procedures. These include the monitoring and prevention of Fraud and Market Abuse, Anti Money-Laundering, etc.



Relationship Managers (RM) are responsible for managing relationship between the ITD and the business. This includes requirements management, IT planning and control, and general customer support. Each RM is responsible for one or more business divisions. [Business areas] (request)  activities through their respective RM’s. Development requests are classified according to several criteria. The most relevant are size and type. According to size, development requests are classified as:



• Small Enhancements include developments up to twenty man/day. These represent less than 10% of global development effort, are prioritized by the business and delivered according to the availability of resources of the different IT development teams. Specific time to fulfill these requests is reserved by each team to minimize the impact on the overall IT plan; • Development Activities include developments with more than 20 man/day. These are prioritized according to specific planning procedures to be described later in this text.



Development requests are further classified according to type:



• Mandatory - Resulting from legal, regulatory and compliance requirements. It’s the responsibility of [COFF] to  one activity as mandatory; • Risk - All activities addressing risk issues. These may be operational, market or other types of risk.  one activity as Risk is the responsibility of the [Risk Office Division];
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• Business - These activities require a Business Case or a benefit to be captured as part of the implementation of the activity. In this case,  the business case or verifying the benefit is the responsibility of the [Value Management Office] (VMO).



It is the responsibility of the RM the classification of the activities according to type and to make sure that either the VMO, the Risk Office or the COFF  their respective activities. IT development planning is a six month cycle that involves the [board]. The input for this process is all the Development Activities classified according to the criteria described earlier, complemented with an estimation of their respective development costs. As a result of this formal process, a six month plan is  and approved for the next cycle. During this period, urgent activities, usually mandatory, may be (required). These activities have impact in the current plan, so a formal approval process is followed to  the approved plan. Other requests made to [ITD] not directly related to IT application development are done through the Help Desk. The Help Desk is composed by thirty employees, that answer the [users]’ requests, and two supervisors, available from 8am to 8pm. The Help Desk receives requests from about 10.500 users and these requests are made through four channels: Web portal, phone, email and red phone (only available for some customers). The Help Desk uses a tool named Multi Process Management (MPM) to monitor the requests lifecycle. MPM is used by the service agents and records all requests made by Web portal, phone, email, the communication between the involved parties in fulfilling the request, their comments and notifies the users whenever their problem is solved. When a request is made by phone or email, the Help Desk registers the request in the MPM and defines the type of request, according to the user feedback. When a request is made in the Web portal, the users register the request directly in the MPM and define the type of request. The red phone channel is available for some customers and is only used when critical applications are offline or when their response times are below the established metrics. The requests can be classified as one of four types: how to’s, request for information, request for service and incident. The first type of request represents doubts of the users regarding the use of an application or even some business procedures. The second type, the request for information, regards asking for information about the status of users’ requests. The third type, request for service, represents (requests) for , , , , . Finally, the incident type represents situations in which the [users] (request)  when failures occur, i.e. application, network or equipment problems. The requests received by phone and email are checked by one employee of the Help Desk that tries to solve them immediately. If he/she cannot solve it, then he/she asks for the help of a



51



supervisor. If the supervisor cannot solve the request too, then it is sent to a specialized provider (external or internal). On the other hand, the requests submitted via Web portal regard situations whose resolution is standardized and are directly sent to the specialized provider. When a request is (fulfilled), the user is automatically informed by the MPM. In particular situations, this request can be automatically forwarded to the specialized provider, instead of trying to be solved in the Help Desk. The Help Desk actively monitors applications’ performance and availability. To do so, the Help Desk has some electronic agents that simulate the users’ communications and transactions. When the times of response do not fulfill the metrics, a warning is raised, the client is informed and an incident is created and registered, which will be handled in the future. The [users]’ satisfaction regarding the Help Desk is  using two methods: (1) a questionnaire  to a sample of the 10500 users, every six months, produced by the [Quality Division]; (2) annually, during a month, when the request is solved, the [Help Desk] (asks) for the  of the user about the quality of the provided services on the following subjects: waiting time, courtesy, quality of response, overall satisfaction.  to the production environment resulting either from application development activities, planned infrastructure management or problem solving require a formal change and quality control procedure also supported by the same tool and integrated with the Incident Management Process. A specific department, the [IT Audit Department], with twelve employees, is responsible for  IT services, procedures and any relevant issues related with IT. Audit procedures are done on regular basis on specific items such as applications, processes, on specific incidents, or projects. As a result of these audits, reports are produced identifying gaps, evaluating risks and recommendations. Remedy actions are identified and an implementation plan is . ITD is also required to provide information to support supervisory entities audits namely the Bank of Portugal, fiscal authorities or other. These may either be direct audits (because they relate to IT services or procedures) or indirect because they may refer to business process or products that are supported by IT services.



5.2.2



Transaction Pattern Synthesis



After finding the Performa items and the respective C-acts/facts, P-acts/facts and Actor roles, one needs to collect the various Transactions and the respective results from the textual description, as shown in Table 5.2.
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Table 5.2: Transaction Result Table - Bank Y’s IT department



Transaction Types T01 - Internal policies development T02 - Employee training T03 - Improvement implementation T04 - Feature development T05 - Implementation plan change T06 - Production environment change T07 - Audit T08 - Implementation plan production T09 - Equipment access T10 - Voice & data communication installation T11 - Security access T12 - File storage T13 - Specialized software access T14 - Failure support T15 - General employee satisfaction evaluation T16 - Employee satisfaction evaluation T17 - Mandatory feature certification T18 - Risk feature judgment T19 - Business case benefits decision



5.2.3



Result Types R01 - Internal policies P have been developed R02 - Employee E has been trained for internal policy P R03 - Improvement I has been implemented R04 - Feature F has been developed R05 - Implementation plan IP has been changed R06 - Production environment PE has been changed R07 - Audit A has been performed R08 - Implementation plan IP has been produced R09 - Access to equipment E has been provided on date D R10 - Communication network N has been installed R11 - Secure access SA has been granted R12 - File storage FS has been provided R13 - Specialized software access A has been provided R14 - Failure F has been solved R15 - Satisfaction of employee E has been evaluated on date D by Quality Division R16 - Employee satisfaction evaluation survey of failure F has been done by Help Desk R17 - Feature F has been certified as mandatory R18 - Feature F has been judged as risky R19 - Decision about the benefits of Feature F has been taken



Result Structure Analysis



The following dependencies between Transactions were discovered: • There are dependencies between T03 - Improvement implementation, T04 - Feature development, T05 - Implementation plan change and T08 - Implementation plan production: after an improvement has been suggested to a certain department and just after the board has produced or changed the Implementation plan, then these suggestions can be reflected in feature development requests. T04, T05 and T08 are optional; • There is a dependency between T04 - Feature development and T17 - Mandatory activity certification, T18 - Risk activity judgment, T19 - Business case benefits decision. Before promising about the development of new features, the business case has to be validated, and check if the request is risky or mandatory, with the competent departments. T19 is mandatory, while T17 and T18 are optional; • There is a dependency between T07 - Audit and T03 - Improvement implementation. After
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IT has been audited, COFF can suggest improvements. T03 is optional; • There is a dependency between T08 - Implementation plan production and T05 - Implementation plan change: after the implementation plan has been produced and approved, changes to it can occur. T05 is optional; • There is a dependency between T04 - Feature development and T06 - Production environment change: after the development of an application, it might require changes in the environment where the application is going to be executed. T06 is optional; • There is a dependency between T01 - Internal policies production and T02 - Employees training. When internal policies are developed, the employees receive the necessary training. T02 is mandatory; • There is a dependency between T14 - Failure support and T16 - Employee satisfaction evaluation: when failures are solved, an evaluation of the user satisfaction is started by the Help Desk. T16 is mandatory; • There is a dependency between T14 - Failure support and T9 to T13 - all the services provided by the Help Desk: after the services have been provided by the Help Desk, one can ask for the failure support. T14 is optional.



5.2.4



Construction Synthesis / Service Identification



After studying this case, and identifying several Transactions, their dependencies, initiators and executors, it is possible to develop the Actor Transaction Diagram presented on Figure 5.13: • T01 - Internal policies production is initiated by External Entities and executed by the Compliance Office; • T02 - Employee training is initiated by the Compliance Office and is executed by itself (to the benefit of other department’s employees); • T03 - Improvement implementation is initiated by the Compliance Office and is executed by a Department; • T04 - Feature development is initiated by a Department and is executed by the Service Provider; • T05 - Implementation plan change is initiated and executed by the Board; • T06 - Production environment change is initiated and executed by the Service Provider;
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• T07 - Audit is initiated by the Compliance Office and executed by Auditors; • T08 - Implementation plan production is initiated and executed by the Board; • T09 - Equipment access, T10 - Voice & data communication installation, T11 - Security access, T12 - File storage and T13 - Specialized software access are initiated by a Department and executed by the Service Provider; • T14 - Failure support is initiated by a Department and executed by the Service Provider; • T15 - General employee satisfaction evaluation is initiated by the Quality Division and executed by other Department; • T16 - Employee satisfaction evaluation is initiated by the Service Provider and executed by other Department; • T17 - Mandatory feature certification is initiated by the Service Provider and executed by the Compliance Office; • T18 - Risk feature judgment is initiated by the Service Provider and executed by Risk Office; • T19 - Business case benefits decision is initiated by the Service Provider and executed by the Value Management Office.



Figure 5.13: Actor Transaction Diagram of Bank Y’s ITD
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The IT Division, Compliance Office, Quality Division, Value Management Office and Risk Office are specialized types of departments, so they are also involved in the same Transactions as the ”Department” Actor role. So, it is possible to identify seven services provided by ITD to other bank areas, which correspond partially to the Transactions whose executor is the ITD itself: Feature development, Equipment access, Voice & data communication installation, Security access, File storage, Specialized software access and Failure support. There is also a service which is performed and provided to ITD: Production environment change.



5.3



Company X - Human Resources Department



As we have seen from the previous case studies, depending on a textual description that explains the activities undertaken by the organization being studied entails various problems: the initial availability of the text, the time spent reading and analyzing the text, specially if we are dealing with a detailed description, lack of knowledge about the context where the activities take place, dubious interpretations and double meanings due to the ambiguity of natural language are just some of them (Hausser, 2001). In order to further explore this limitation, we decided to study the Human Resources (HR) department of Company X, to identify the services provided to the rest of the organization. The head of the HR department (Gabriela) described the functions and actions she had to take to perform her job. In addition, we also interviewed an employee of the Marketing department (Rosario), to identify what interactions she had with the HR department, i.e. what services she thought the HR department provided her.



5.3.1



HR Perspective



This section is concerned about the identification of what services the HR department head thinks she provides to the rest of the organization.



5.3.1.1



Enterprise Description, Performa-Informa-Forma Analysis and Coordination-ActorsProduction Analysis



The text describing the actions undertaken by the head of the HR department is shown after applying the first two analyses. For both of them, we will use the same notation as the previous
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case studies: regarding the first one, we highlighted the text (Red - Ontological activities, Green - Infological activities, Blue - Datalogical Activities); in the second analysis, we used square brackets ”[” and ”]” to identify Actor roles, brackets ”(” and ”)” to identify C-acts/facts and angled brackets ”” to identify P-acts/facts. The Human Resources (HR) department of Company X is responsible for the development of the monthly payroll, management of the vehicles distribution, infrastructure management, training of the various employees, recruitment of new employees, and insurance, among others. It is constituted by three other employees: Vitor, Patricia and Luisa. Vitor deals essentially with fleet management, post office and banks, Patricia assists the Finance department and General Manager (she is a personal assistant of these 2 areas), and Luisa is a receptionist who deals with phone calls and Proof of Deliveries (PODs). They both report to Gabriela, head of HR. The recruitment process of Company X starts when both the [HR] and the General Manager agree that there is a (need) to  [new employees]. This need can be obtained from previous feedback given by the responsible for each department. When there is a need to hire a new trainee, the HR department of Company X proceeds to the selection of resumes, which will select the most promising candidates. Next, these candidates are directly contacted by Company X to schedule the first interview with HR. If the candidate is accepted into the next stage of the recruitment process, a second interview meeting is scheduled with the head of the department where the function will take place. Finally, in case of satisfactory performance, the [candidate] is (accepted). This recruitment process based on interviews is similar to all candidates, whether they are graduates or people with work experience. About the fleet management, the [HR] is responsible for the  of certain types of vehicles, which will be used by employees with determined functions. This rental is made to an [external renting company], and HR has to deal with distance control, accidents, and further expenses related to these vehicles (highway, fuel). They negotiate a contract that has a certain time limit, and includes various options such as maximum distance that can be traveled. It is also necessary to  for the vehicles. After receiving the vehicles, one must regularly check if they have mechanical problems and if they occur, the car must be  to a [workshop] for repair. Exchanging vehicles between drivers to guarantee a balanced use of each must also be considered. When the contract is about to end, the vehicle is  to [inspection] to check if everything is fine. The  is also related to [HR]. For instance, there are several types of insurance: life insurance, health insurance, vehicle insurance and others. In case of a trainee, the work accidents insurance is the only one to be triggered, if it is a temporary contract, it includes health and work accidents insurance, and if it is a permanent contract, it includes life, health and work
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accidents insurance. In both cases, the HR communicates with the insurer and Social Security to deliver tax and documents. The payroll is determined using the budget that was established for that year. The monthly salary for each employee is calculated and pre-determined from the company politics, and it is affected by absences, product discounts, among other factors which will be uploaded to the software that calculates each month’s salary. To determine every factor, the head of each department must inform the HR. The [HR]  telecommunications contracts with specific [operators] to ease the communication of the employees and checks if these contracts are fulfilled by the operating company which affects the monthly payment that has to be taken. HR is also responsible for the control of the documented internal politics of the company and check if they are being carried out by employees, and occupational medicine to ensure that some employees meet certain requirements to perform some actions. At the end of every year, the performance appraisal process is executed, during which the job performance of each [employee] is . The [HR] develops specific forms for each department, which must be filled in by the employees until a certain date (Self evaluation). After this phase, the head of each department gathers the feedback given by their employees and then schedules meetings with all members to discuss the performance during the last year. When the performance appraisal process has finished, it is time to check if [someone] (needs) a particular  in a specific subject. When this need is confirmed, one tries to identify a group of employees that also needs the same training. After that, it is necessary to plan the training session. This way, the [HR] starts by checking the availability of the employees, possible dates to execute it, text books, proofs of participation and other logistics steps. In case of internal training, the HR verifies who, inside the company, has the know-how to develop that training session, and then, the chosen employee will be held responsible for developing the module. In case of external sessions, the HR also needs to contact an accredited external company to execute the training session. The infrastructure management (office equipment, chairs, tables) and overall function of the headquarters is conducted by the [HR]. When [employees] (need) , they ask Vitor for it. Then, he will  this equipment in the [office store]. When the equipment arrives, the store sends it to Company X and it is delivered to the employees. The [HR] also  with the logistics of the company’s events (Christmas dinner, company day) and answers the employees’ general doubts.
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5.3.1.2



Transaction Pattern Synthesis



Table 5.3 represents all the Transactions involving the HR department, from the HR perspective. Table 5.3: Transaction Result Table - Company X’s HR dept. (HR perspective)



Transaction Types T01 – Hire a new employee T02 – Rent a vehicle T03 – Repair vehicle T04 – Inspect vehicle T05 – Insure a vehicle T06 – Insure an employee T07 – Establish communication contracts T08 – Evaluate job performance T09 – Give training session T10 – Fulfill equipment requests T11 – Order office equipment T12 – Organize company events



Result Types R01 – Contract C has been celebrated R02 – Vehicle V has been rented R03 – Vehicle V has been repaired R04 – Vehicle V has been inspected R05 – Vehicle V has been insured R06 – Employee E has been insured R07 – Telecommunication contract T has been established R08 – Job performance J has been evaluated R09 – Training session S has been given R10 – Request R has been fulfilled R11 – Office equipment O has been received R12 – Event E has been organized



It was possible to find 12 Transactions and the corresponding Results.



5.3.1.3



Result Structure Analysis



Considering the Transactions of the previous step, we found the following dependencies: 1. There is a dependency between T01 and T06: after hiring a new employee, the HR department has to insure him/her. T06 is mandatory; 2. There is a dependency between T02 and T05: when a vehicle is rented to an external renting company, the HR department is responsible for insuring that same vehicle. T05 is mandatory; 3. T10 depends on T11: in order to fulfill the employee’s equipment requests, the HR department contacts the Office Store to order the necessary equipment. T11 is optional; 4. There are no dependencies involving the remaining Transactions. There are three dependencies among the identified Transactions.



5.3.1.4



Construction Synthesis / Service Identification



Finally, after determining the Transactions, its results and dependencies, we can design the ATD of Company X’s HR department, from the HR perspective.
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Figure 5.14: Actor Transaction Diagram - Company X’s HR dept. (HR perspective)



As depicted in Figure 5.14, we can identify four services provided by the Human Resources department of Company X, according to Gabriela’s point-of-view: Hire new employee (T01), Give training session (T09) to Company X’s employees, Fulfill equipment requests (T10) and finally, Organize Company X’s events (T12).



5.3.2



Marketing Perspective



In this section, we identify the services the HR department provides, but now from the Marketing department perspective.



5.3.2.1



Enterprise Description, Performa-Informa-Forma Analysis and Coordination-ActorsProduction Analysis



In order to find the services provided by the HR department, from the Marketing department’s perspective (employee), the following text was obtained, after applying the first two analyses.
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According to Rosario, when she was hired to work at Company X, there was not any Human Resources (HR) department yet. [She] was  with the assistance of an external company. She had a first interview with [Vera Ribeiro] (Marketing dept.) and an agent of the external company, followed by a second meeting to discuss the working conditions and sign documents. The first week on the job was called Integration Week, when the new employees can understand what is the done by the various Company X departments. Nowadays, regarding the , [Rosario] receives emails from the [HR] containing the forms that must be used in the self-evaluation phase, as well as the internal procedures and politics of the company. About the training sessions, all the logistics  by the [HR], as well as the management of the number of training hours. The [head of the department] is responsible for informing the HR that a specific training might be needed. Every month, she receives the phone bill. Each employee has a limit that he/she can spend monthly, and if the limit is overreached, then the [employee] has to  the difference. To  her vacation, [Rosario] needs to send her proposal to Vera Ribeiro, who analyzes and approves it or not. Then, Vera Ribeiro sends the proposal to Vera Martins (Marketing dept.) to guarantee a consensus between the whole department. From here on, the [HR] is informed. When she wanted to change her NIB code, she had to call [HR] to let them know about the new one and complete the necessary documents. The same thing happened when [she] (wanted) to  another beneficiary in her insurance. In order to correctly calculate her salary, in case of absences, she has to deliver some documents to the HR, and then this department proceeds to the correct discounts. In case of expenses the same procedure must be followed. When these aspects are known, the software automatically calculates the output. Problems with office equipment  with by [Vitor]. When she wants to send a letter, she provides it to Vitor, who is now in charge of delivering it at the postal offices. Letters received at Company X are delivered to the respective recipients by Patricia.



5.3.2.2



Transaction Pattern Synthesis



After identifying the Ontological activities and the involved Actor roles, we can achieve all Transactions and formulate their results (see Table 5.4).



61



Table 5.4: Transaction Result Table - Company X’s HR dept. (Marketing perspective)



Transaction Types T01 – Hire a new employee T02 – Evaluate job performance T03 – Give training session T04 – Pay telecommunications invoice T05 – Schedule vacations T06 – Change insurance status T07 – Fulfill equipment requests



Result Types R01 – Contract C has been celebrated R02 – Job performance J has been evaluated R03 – Training session S has been given R04 – Invoice I has been paid R05 – Vacation schedule S has been developed R06 – Employee E has changed its insurance I R07 – Request R has been fulfilled



From this perspective, we found seven Transactions.



5.3.2.3



Result Structure Analysis



From Rosario’s point-of-view, there are no dependencies among the identified Transactions. The explanation for this occurrence is due to the fact that Rosario works at the Marketing department, so, she does not need know how the HR actually performs those Transactions and what are their dependencies. More insight about this subject will be given in the following chapter.



5.3.2.4



Construction Synthesis / Service Identification



The ATD from the perspective of the Marketing department is represented on Figure 5.15. It is possible to identify three services provided by the HR department of Company X, according to Rosario: Give training session (T03), Change the status of the insurance (T06) and finally, Fulfill equipment requests (T07). After analyzing both points-of-view, we can conclude that there are similarities and differences between them. On the one hand, we found two services which are similar, Give training session and Fulfill equipment requests. On the other hand, there were also some mismatches: while in the HR perspective we identified Hire new employee and Organize company events, from the Marketing perspective we found Change insurance status. These differences will be discussed in the following chapter.



5.4



SPOCS European Project



As we have seen in the previous case studies, the textual descriptions are taken for granted, but there are some issues that have to be considered too. So, instead of a descriptive text, we also propose to use the Business Process Modeling Notation (BPMN) representation of business
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Figure 5.15: Actor Transaction Diagram - Company X’s HR dept. (Marketing perspective)



processes as initial input and, from then on, apply the DEMO methodology to extract the services which are provided to customers. We chose BPMN because it is considered a standard notation for business processes representation, understandable by the business and technical stakeholders. The proposal introduced in the previous chapter will now be applied to two business processes, modeled in BPMN. Both occur in the context of SPOCS (Simple Procedures Online for CrossBorder Services), an EU co-funded project launched by the European Commission in order to provide seamless electronic procedures by building cross-border solutions1 . These models were made available by a manager of this project.



5.4.1



”Manage Tourist Animator Registry Request” Process



The Tourist Animator Registry (TAR, or Registo de Animadores Tur´ısticos) is a Portuguese database that contains individual registries for companies that want to be considered a Tourist ˜ Tur´ıstica) or a Marine Tourism OperEntertainment Company (TEC, or Empresa de Animac¸ao ator (Operador Mar´ıtimo Tur´ıstico). TECs are authorized to organize and promote recreational, cultural and sports activities (outdoors or indoors) with touristic interest to the region where they are developed in. Marine Tourism Operators can develop touristic entertainment activities, using 1 http://www.eu-spocs.eu/
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boats. These activities can take place in protected areas of natural value, when the Institute ˜ da Natureza e da for Nature Conservation and Biodiversity (INCB, or Instituto da Conservac¸ao Biodiversidade) considers them as nature-related. TAR is an initiative promoted by Tourism of Portugal (ToP, or Turismo de Portugal), the national touristic authority responsible for the promotion, appreciation and sustainability of tourism activities taking place inside the Portuguese territory. The TEC profession was included in the SPOCS pilot project which aims at improving the competitiveness of European businesses and, particularly, Small and Medium-sized Enterprises by enabling all businesses - national and European to benefit from available, efficient and interoperable electronic procedures. The goal of the case study is to identify the IT services provided by ToP.



5.4.1.1



Process Representation



This process is described in Figure 5.16. The Applicant’s main goal is to obtain a TAR certificate in order to be able to operate as TEC in Portugal.



Figure 5.16: BPMN diagram of the ”Manage TAR Request” process, after applying the Performa-InformaForma Analysis



The process begins by making an electronic request to the ToP by using SPOCS interoperability procedures. When this request is received by ToP, it must be validated by its back office. One first checks if the request is a nature-related activity. If this happens to be true, ToP asks the INCB to issue a formal opinion concerning the viability of the Applicant. Then, ToP has to further analyze the request. Once accepted, one has to develop a technical information report and make a final decision concerning the Applicant’s request to be a certified TEC. Then, the registration is
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completely recorded and a TAR digital certificate is produced and sent to the Applicant. On the contrary, if the request is rejected, ToP has to inform the Applicant about this decision.



5.4.1.2



Perfoma-Informa-Forma Analysis



The first step to be applied is: for each activity contained within the process, we highlight its background based on the kind of human ability expressed in the activity itself. If the activity is linked to the Perfoma ability, its graphical background is assigned red; if it is related to the Informa ability, its background is green; and finally, if the activity is associated to the Forma ability, its background is filled with blue. In Figure 5.16, this step is applied to the graphical representation of the ”Manage TAR Request” process. Consequently, it is possible to identify three Performa items/activities: Develop technical information and issue certificate, Dismissal with notice to the user and Manage opinion request. Regarding the first activity, it is composed by two sub-activities of different kinds: Infological (Develop technical information) and Ontological (Issue certificate). For simplicity reasons, we considered this activity as Ontological, since the second sub-activity implies the first one.



5.4.1.3



Coordination-Actors-Production Analysis



This step can be performed using the graphical representation of the process, i.e. Ontological C-acts/facts and P-acts/facts are derived from the red activities while the Actor roles are derived from the BPMN lanes:



• Develop technical information and issue certificate represents a P-act (Issue Certificate); • Dismissal with notice to the user represents a C-act (Decline); • Manage opinion request specifies a P-act; • There are three Actor roles involved in this process: the Applicant; the Certification Authority (CA played by ToP), responsible for issuing certificates; and an External Entity (EE), played by INCB, that gives its opinion regarding the TAR requests.



5.4.1.4



Transaction Pattern Synthesis



By looking carefully at Figure 5.17, one can identify two distinct Transactions (see also Table 5.5).
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Figure 5.17: Identification of the Transactions using the BPMN diagram of the ”Manage TAR Request” process



Table 5.5: Transaction Result Table - ”Manage TAR Request”



Transaction Types T01 – Issue certificate T02 – Manage opinion request



Result Types R01 – Certificate C has been issued R02 – Opinion about Certificate C has been given



The first Transaction (T01) represents the interaction between the Applicant and the CA. It includes the whole analysis of the Applicant’s request, the P-act Issue certificate and C-act Dismissal with notice to the user, and the return of the final response back to the Applicant. By executing T01, the P-fact Certificate C has been issued is produced. It should be noted that the C-act Dismissal is not always performed, because it corresponds to the C-act Decline, according to Dietz’s Standard Transaction Pattern (Dietz, 2006b). The second Transaction (T02) represents the interaction between the CA and the EE and includes the P-act Manage opinion request. As a result of executing T02, the P-fact Opinion about Certificate C has been given is developed.



5.4.1.5



Result Structure Analysis



There is a dependency between T01 and T02: the EE develops its opinion before the CA analyzes the request and decides about it. T02 is optional, because it is performed only when the request is nature-related.
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5.4.1.6



Construction Synthesis / Service Identification



The ”Manage TAR Request” process is composed by two Transactions: T01, initiated by the Applicant (CA02) and executed by the CA (CA01); and T02, started by the CA and executed by the EE (CA03). For simplicity reasons and since we do not know the exact structure of the Certification Authority and the External Entity, both Actor roles were considered as Composite ones. The ATD of this process is represented in Figure 5.18.



Figure 5.18: ATD of the ”Manage TAR Request” process



One can say that the CA, in this particular process, provides one service to the Applicant (Issue Certificate) and that the CA uses a service provided by EE (Manage Opinion Request) to completely fulfill the former.



5.4.2



”Manage Travel and Tourism Agencies Registry Request” Process



ˆ The Travel and Tourism Agencies Registry (TTAR, or Registo de Agencias de Viagens e Turismo) is a registry similar to the already described Tourist Animator Registry (TAR). When a company ˆ wants to be considered a Travel and Tourism Agency (TTA, or Agencia de Viagens e e Turismo), it has to list itself on this national registry. As with the previous process, the goal of this case study is to identify the IT services provided by ToP.



5.4.2.1



Process Representation



The process begins by making an electronic request to ToP (see Figure 5.19). When this request is received, it must be validated by ToP’s back office, before any action is taken. If this request uncovers problems, the Applicant receives a list of detected setbacks which can be corrected before making a new request. Otherwise, if no problems are identified, the Applicant has to pay a fee to obtain the desired license, which will be issued by ToP. Finally, the Applicant receives the
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license.



Figure 5.19: BPMN representation of the ”Manage TTAR Request” process



5.4.2.2



Perfoma-Informa-Forma Analysis



First, we have to identify the three kinds of human abilities, for that purpose we will use the activities of the process represented in Figure 5.19 and the same notation as before. It is possible to identify two Performa items: Proceed with e-Payment and Issue license. The rest of the activities were considered as Infological and Datalogical ones, because they essentially deal with computations and data transmissions.



5.4.2.3



Coordination-Actors-Production Analysis



This information can be retrieved from the graphical representation of the process:



• Proceed with e-Payment corresponds to a P-act;



• Issue license also corresponds to a P-act;



• There are two Actor roles involved in this process: the Applicant, who wants to obtain a TTA license, and the Certification Authority (CA played again by ToP), that has the authority and responsibility of providing licenses to companies which fulfill certain requirements.
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5.4.2.4



Transaction Pattern Synthesis



By looking carefully at Figure 5.20, one can identify two distinct Transactions, as well as the various phases of each Transaction.



Figure 5.20: Identification of the Transactions using the BPMN diagram of the ”Manage TTAR Request” process



Table 5.6: Transaction Result Table - ”Manage TTAR Request”



Transaction Types T01 – Issue license T02 – Payment



Result Types R01 – A TTA license L has been issued R02 – Payment of License L has been done



The first Transaction T01 - Issue license includes the act of requesting a license and its analysis by the CA, the declination of the request if it does not fulfill all requirements or its promise, the execution of the P-act Issue license, and, finally, its shipment. As a result of executing T01, the P-fact A TTA license L has been issued is created. The second Transaction T02 - Payment represents the interaction between the CA and the Applicant. The candidate must pay a fee that guarantees the correct issuing of the license and includes the P-act Proceed with e-Payment. By executing T02, the P-fact Payment of License L has been done is created.



5.4.2.5



Result Structure Analysis



There is a dependency between T01 and T02: before the license is issued by the CA, the Applicant must pay a fee. T02 is mandatory, because without payment, the CA cannot issue the license.
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5.4.2.6



Construction Synthesis / Service Identification



The previous steps allow us to draw an Actor Transaction Diagram (ATD) of the process: there are two Actor roles, the CA and the Applicant, which interact via two related Transactions, T01 and T02 (Figure 5.21). Since we do not know the exact structure of both Actor roles, we can consider the two as Composite ones. T01 - Issue License is initiated by the CA02 - Applicant and executed by the CA01 - CA. T02 - Payment is initiated by the CA, during the course of T01, and is executed by the Applicant.



Figure 5.21: ATD of the ”Manage TTAR Request” process



So, one can easily point out that this organization, in this particular process, provides a single Service to its environment: Issue License. On other hand, the Applicant also provides a service to the CA, Payment.



5.5



Summary



In this chapter, we applied the first steps of DEMO, presented in Chapter 4, to several case studies, using either textual descriptions, as originally shown in (Dietz, 2006b), and BPMN models. The ATDs specify the Transactions as well as the initiator and executor of each Transaction. From these diagrams, it is possible to extract the services provided by a given party, which partially correspond to the Transactions executed by that same party. In Section 5.1 and 5.2, we identified the IT services supplied by IT providers using textual descriptions; in Section 5.3, we studied the dependency of DEMO on textual descriptions and their disadvantages, by checking whether two texts from two different points-of-view had similarities; and finally, in Section 5.4, we used DEMO to identify the IT services using two business processes modeled in BPMN.
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Chapter 6



Evaluation



T



he evaluation phase of this work relied on various tools: the Moody & Shanks Framework to assess the quality of the DEMO models produced in the last chapter, and specific metrics



to evaluate the obtained services. We also collected feedback from the stakeholders, regarding the produced models and the services identified by the proposal, and compared these services with the ones already identified in the Service Catalogs, if available. In line with the Demonstration Chapter, the first three evaluations (Sections 6.1, 6.2 and 6.3) regard the first DSRM iteration, while the last evaluation (Section 6.4) corresponds to the second iteration. This evaluation methodology is consistent with the guidelines included in (Peffers et al., 2007) about the Evaluation step in DSRM, which advises the use of qualitative techniques such as surveys and stakeholders’ feedback, as well as quantitative methods, such as analytical metrics. Moody and Shanks developed a data model quality evaluation framework (Moody & Shanks, 2003), that has been empirically tested and is composed by a set of eight quality factors: 1. Completeness: refers to whether the model contains all user requirements; 2. Integrity: refers to the extent to which all business rules have been included in the model; 3. Flexibility: refers to the ease with which the model can cope with business and/or regulatory change; 4. Understandability: refers to the ease with which the concepts and structures can be understood; 5. Correctness: refers to the extent to which the model conforms to the rules and conventions
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of the modeling technique; 6. Simplicity: refers to the extent to which the model contains a minimum number of constructs; 7. Integration: refers to the consistency of the model with the rest of the organization; 8. Implementability: refers to the ease with which the data model can be implemented within the time, budget and technology constraints;



In order to better understand the results, we also produced three metrics, the first two based on (Ma et al., 2009) and (Kohlborn et al., 2009). According to these scientific works, Granularity and Coupling are two design principles that should be applied during the identification phase to ensure a sound service design right from the beginning and to avoid misalignments or errors pervading through to the service implementation activities:



1. Service granularity: refers to the scope of functionality that services contain, considering that each service is composed by a set of activities. Therefore, we use the average number of activities carried on by a service itself to describe its granularity. This metric can be obtained if we divide the total number of Ontological, Infological and Datalogical activities, which make up the various services, by the total number of services: serviceGranularity = (#ontologicalActivities + #infologicalActivities + #datalogicalActivities) / #services. Services are preferred to contain as large as possible functionality, as the advice to identify coarse grained services. Services with rich functionality are easier to use and have higher reuse efficiency (Braude & Bernstein, 2010). However, with the increase of granularity, the reusability of a service decreases. 2. Service coupling: indicates the extent to which a service is interrelated with other services. We take into account the dependencies between sub-services, despite them being considered as part of the same (composite) service. This metric can be obtained dividing the total number of dependencies between sub-services (sub-services which compose a larger service) by the total number of services: serviceCoupling = (#dependenciesBetweenSubServices) / #services. Loose coupling is a fundamental design principle to minimize the interdependence between services. With the increase of coupling, it is more difficult to use and reuse a service since more information needs are likely to be required (Braude & Bernstein, 2010). 3. Ratio between the number of Datalogical and Infological activities, and the number of
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Transactions: Refers to the number of Datalogical and Infological activities per each Transaction (independently of the identified services): ratioDataInfoLogical = (#infologicalActivities + #datalogicalActivities) / #transactions. This allows verifying the number of Datalogical and Infological activities included in the original sources of information and can also be used to verify whether the Transactions / services have more or less potential to be (partially) automated by IT systems.



6.1



Company X - Software Developer



To evaluate this case study, we used the Moody & Shanks Framework, collected feedback (through questionnaires) from the Company X’s employees about the identified services, and applied the specified metrics.



6.1.1



Moody & Shanks Framework



We obtained the following results, using the eight quality aspects of the Moody & Shanks Framework: 1. Completeness: Since we are dealing with a relatively small case study, the initial description is not very extensive, but contains all important aspects of the developer’s job and details about interactions with internal and external entities to Company X. So, we can consider the Actor Transaction Diagram (among other artifacts such as the Transaction Result Table) a consistent representation of the initial description; 2. Integrity: This quality aspect is not fulfilled because it is not the objective of the ATD to represent business rules; there are other DEMO models which can be used to achieve this, namely the Action Model (Dietz, 2006b), which was not approached during this dissertation. Still, it was possible to discover the dependencies between Transactions; 3. Flexibility: We can claim that this model is stable against Datalogical and Infological changes, and sufficiently flexible to deal with Ontological changes, in the Ontological world, for instance, adding new responsibilities, because the number of Actor roles, Transactions and dependencies is diminished; 4. Understandability: At first sight, a business stakeholder will find difficulties on how to interpret the ATD, because he / she will not understand the meaning of the specific constructs used by DEMO (e.g. the Transaction symbol);
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5. Correctness: This case study was small in comparison with other demonstrations presented in this document, so we did not face many obstacles to correctly apply the proposal and to obtain an ATD according to DEMO rules and its theoretical foundation;



6. Simplicity: DEMO just considers the relevant aspects of an organization, when its models are being developed, which is shown in the ATD in Figure 5.12: it only has four Actor roles and five Transactions;



7. Integration: Despite we have another case study regarding the same organization, we cannot claim that this aspect is completely fulfilled. Nevertheless, it was possible to derive some points-of-contact between the service provider and Company X;



8. Implementability: DEMO focuses on the implementation independent essence of an enterprise. Thus, the ATD itself does not provide enough information which can help us implementing it, neither do other artifacts such as the Transaction Result Table;



We obtained positive results in most of the quality aspects, except for Understandability and Implementability.



6.1.2



Feedback



In order to obtain feedback from Company X’s employees, we developed a questionnaire, which was answered by nine arbitrarily chosen employees of the studied organization, representing about 15% of the total of the customer’s employees. The questionnaire was composed by a single question: From ”1” to ”5”, classify the two lists of services. With ”5” the list shows in perfection the services provided by the Software Developer and with ”1” the services list is completely misaligned with reality. The list of new services was composed by the services found using DEMO (Development, Training and Meeting), while the old services were Development of New Features, Change Existing Features and Management. Figure 6.22 illustrates the results of the questionnaire. From the nine employees, six classified the new services list as more appropriate, two employees classified the new and old services equally and only one evaluated the old services as being better representative of the reality. The new services list received 93% (42 in 45) of the possible points against 75% (34 in 45) of the previous list of services.
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Figure 6.22: Answers to the questionnaire



6.1.3



Metrics



The following metrics were used to evaluate our results:



1. serviceGranularity = ((5 + 2 + 2) + 1 + 2) / 3 = 4,00



2. serviceCoupling = 2 / 3 = 0,67 (referring to the Development composite service)



3. ratioDataInfoLogical = (6 + 1 + 1 + 0 + 1) / 5 = 1,80



In this case study, we identified medium level coarse grained services (one of them is not specified with any Datalogical or Infological activities, while other is composed by nine activities, three of them belonging to the Ontological layer), as well as a low coupling feature, since from the three services, just one of them was composite (Development depends on Outside Application Integration and Testing). The number of Datalogical+Infological activities, when compared to the rest of the case studies, indicates that the given description was high-level and may not be sufficient to automate services using IT systems.



6.2



Bank Y



We used the Moody & Shanks Framework, the feedback provided by the Bank Y’s Information Technology Division and applied the specified metrics to evaluate the results obtained in the last chapter. Since this was the only case study where we could access to a Service Catalog, we also compare the obtained services with the ones already identified and described on that artifact.
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6.2.1



Moody & Shanks Framework



Given the eight quality aspects of the Moody & Shanks Framework, we obtained the following results through the evaluation of our models: 1. Completeness: The input to apply the proposal of service identification was a textual description with more than three pages, resulting from interviews and complemented with information from internal slides and Internet. This description is focused on the Bank Y’s ITD and includes the interactions with other departments, namely the Compliance Office, Auditors, Board, Risk Office, and others. Consequently, we believe that the input of this case study is complete enough to avoid loss of valuable information and that the produced Actor Transaction Diagram includes the relevant details; 2. Integrity: Our starting point is a thorough description of how the IT department works, but despite those details, we can not claim that the business rules are included on our ATD. Nonetheless, a large amount of dependencies were collected; 3. Flexibility: The large number of Actor roles, Transactions and dependencies among the various Transactions, and the scale and complexity of this case study, jeopardize this quality aspect; 4. Understandability: Since this case study is the most complex in this document, the ATD has more Actor roles and more Transactions, making it more difficult to understand; 5. Correctness: The ATD has nine Actor roles and nineteen Transactions, there are more details that have to be considered, so the probability of making mistakes increases. However, we are confident that the model is correct and accurately models the studied situation, due to the strong theoretical foundation of DEMO; 6. Simplicity: Although DEMO ensures that the produced models contain only the essential aspects of an enterprise, if one compares this ATD with others produced in other case studies (e.g. Figure 5.18), we can see that there are a lot more Actor roles and Transactions, which also affects the Understandability factor; 7. Integration: Despite this case study concerns the IT department of a Portuguese bank, we believe that the initial description is thorough enough to provide the necessary pointsof-contact with the rest of the organization. For instance, the relationship between the ITD and COFF, Risk Office, the VMO and others is covered by our model; 8. Implementability: The ATD does not have sufficient detail which could help us implementing it;
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The high complexity of this case study affected most of the quality factors, including Flexibility and Simplicity, because of the large number of Transactions, dependencies between them, and Actor roles.



6.2.2



Feedback and Service Catalog Comparison



After producing the models and identifying the services provided to the business units, these were presented to the ITD. Regarding the obtained services, they were understood, but there were some critics about the lack of specificity, i.e. they did not reflect the technical characteristics of the services. The department staff provided us a copy of the Service Catalog, which was analyzed and compared with our results. This Service Catalog defined tens of services, sixty seven to be exact. They were divided in multiple classes, sub-classes and groups of services. In the Business Applications group, one could count thirty applications, at least, which were considered as services: AB7, eUmbrella, Opex just to mention a few. Below, there was the Specific Software group which referred to services such as Microsoft Office, Acrobat Reader, and others. There was also a Communications group which included video conferencing and internal television services, while the Mobile phones and Smartphones were included in a separate group called Mobility Solutions. We believe that by having the services defined in this way, some business, non-technical users will find it difficult to understand and, consequently, consume those services. A business stakeholder does not have to know what VoIP is, or what the AB7 application is supposed to do. Ultimately, this will reflect in a poor business-IT alignment, with all the associated consequences. On the other hand, the services identified using DEMO are more user-friendly: they are directed to all sorts of users, from those who are focused on the technological aspects, to business analysts and managers who see IT as a mean to ease their tasks. For instance, instead of having services which are, in fact, applications, DEMO identified a service called Specialized Software Access which can encompass all the applications.



6.2.3



Metrics



The following metrics were used to evaluate our results:



1. serviceGranularity = ((6 + 2 + 2 + 3 + 3) + (9 * 5) + (9 + 3)) / 8 = 9,13 (The first parcel is about the Feature Development composite service and all the dependencies, which include the Change Production Environment service. The second parcel is about the five atomic
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services the Help Desk provides, and the third parcel refers to the Failure Support service and the Evaluation of the employee satisfaction, also provided by the Help Desk) 2. serviceCoupling = (4 + 1) / 8 = 0,63 (The Help Desk provides the Failure support composite service, that depends on Employee satisfaction evaluation. The Feature Development service has four dependencies (Mandatory feature certification, Risk feature judgment, Business case benefits decision and Changing production environment)) 3. ratioDataInfoLogical = (0 + 0 + 3 + 5 + 2 + 2 + 2 + 2 + 9 + 9 + 9 + 9 + 9 + 9 + 0 + 1 + 1 + 1 + 2) / 19 = 3,95



In this case study, we identified eight services provided by Bank Y’s ITD. The Feature Development service depends on Mandatory feature certification, Risk feature judgment, Business case benefits decision and on Production environment change. The Failure support service depends on Employee satisfaction evaluation. So, considering that the description of the department is detailed and rigorous, we can understand the granularity and coupling result: coarse grained services, since each service contains approximately nine activities, with less than one dependency. The ratio between the Datalogical+Infological activities and Transactions indicates that the text is very descriptive regarding lower-level details: there are approximately four Datalogical/Infological activities per each Transaction.



6.3



Company X - Human Resources Department



Before the evaluation of this case study, one should perform some considerations about the results obtained. According to the head, the HR department is responsible for performing four services; on the other hand, Rosario, who works in the Marketing department, identified three services provided by the HR. Both parties identified Give training session and Fulfill equipment requests as services. The reason for this happening can be related with the fact that these are the most common interactions between HR and Company X’s employees, independently of their hierarchical position or department. On the one hand, and according to Gabriela, nowadays the HR is responsible for hiring new employees. However, it is not possible to conclude this from the Marketing model, because when Rosario was hired, the HR department did not exist. This hiring was done directly through the head of the Marketing department and an external hiring company. The organization of company events, which, according to Gabriela, is the responsibility of the HR, was not mentioned by Rosario. This situation can be considered normal, since this service is requested only by the
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General Manager/Administration, and not by Rosario (which would only know the services she consumes). On the other hand, the Change the insurance status service identified by Rosario, looks like a particular and individual request, derived from the ”history” between Rosario and the HR. These are less common requests, so an employee that did not ever need them would never identify them as actual services. This could also be explained because Gabriela could have forgotten to mention this detail. Maybe if one considered a more granular service, such as Problem resolution, which included the office equipment requests and other requests, it would be possible to solve this gap. We used the Moody & Shanks Framework to assess the quality of the produced artifacts, collected the HR and customers’ feedback about the results and applied the already explained metrics.



6.3.1



Moody & Shanks Framework



The application of the Moody & Shanks Framework to the models of this case study led to the following results:



1. Completeness: This factor is influenced by the person who describes the organization or department which is being studied. Thus, in the HR perspective, if the person who described the department has forgotten to mention some details about its functions, as consequence, it would not be possible to identify all the Transactions / services. From the Marketing perspective, it is not possible for Rosario to identify all the services provided by the HR, because it depends on what are the main interactions between the HR and Marketing. For instance, it is normal that the Marketing employee did not have any idea about the organization of events (which was identified as a service by the HR itself), because in her daily functions, she had never been involved in this kind of Transaction; 2. Integrity: As with the previous evaluations, from the HR perspective, the ATD does not express any business rules, but it was possible to gather the dependencies between Transactions; 3. Flexibility: One can claim that the ATDs are stable against changes in the composition of members of the environment which interact with the HR department, since these structural changes do not reflect themselves on the Ontological level. For example, Actor roles such as Insurance company and Workshop, among others, are general enough. From the HR



81



perspective, there are three dependencies between Transactions that can diminish this aspect. Contrasting, from the Marketing perspective there are no dependencies at all; 4. Understandability: The produced models were shown to both employees, after being developed, and the initial reaction revealed some confusion; 5. Correctness: Considering the limited number of elements which can be used in the ATDs and the rigidness of the DEMO methodology, these models can be claimed as correct; 6. Simplicity: Since DEMO is focused on the Ontological level, there is a significant reduction on the number of elements when we consider the original source, in this case the description, which has several Datalogical and Infological aspects. For instance, the ATD of the HR perspective has twelve Transactions and ten Actor roles, while the ATD of the Marketing perspective has seven Transactions and four Actor roles; 7. Integration: With respect to this particular case study, integration is concerned with the extent to which the two different models can be integrated or compared to each other. This quality factor depends on the textual description provided by both parties. Despite the differences which were found and explained, there were also some common points (two services / Transactions and several Actor roles); 8. Implementability: As was already said, considering the implementation-independent feature of DEMO, these models are not enough to implement them; Once again, the Understandability and Implementability features had a negative result. Regarding the Integrity aspect, it is dependent on other Ontological models not studied in this dissertation.



6.3.2



HR and Marketing Feedback



In general and after a brief explanation concerning the theoretical concepts, the feedback provided by the employees was rather positive because they agreed with the obtained services. However, an understandable complaint was that our list of new services did not include all the functions the employees performed. This is due to the already referred feature of DEMO of being implementation-independent, not considering the Infological and Datalogical activities. If one revise the textual descriptions of the HR, from both perspectives, it will be possible to conclude that the majority of the actions are included on the Forma or Informa category (Datalogical or Infological, respectively). These actions can be almost implemented by IT systems and that is why they are not business-relevant. No Actor role performing Forma or Informa activities can
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ever be completely automated, but the effort that these subjects have to make in fulfilling the role is reduced to a minimum because of the maximum utilization of IT in implementing those parts of the Actor role that are suited for it (Dietz, 2006b).



6.3.3



Metrics



From the HR perspective, we obtained the following results:



1. serviceGranularity = ((6 + 4) + (1 + 2) + 7 + 1) / 4 = 5,25 2. serviceCoupling = 2 / 4 = 0,50 3. ratioDataInfoLogical = (5 + 2 + 1 + 0 + 0 + 3 + 1 + 4 + 6 + 1 + 1 + 0) / 12 = 2,00



This point-of-view identifies four services provided by the HR department: two composite services ( Hire new employee service depends on Insure a new employee, and Fulfill equipment requests depends on Order office equipment) and two atomic services (Give training session and Organize company events). We can consider these services as coarse grained since only one service has less than three activities, the remaining three have ten, three and seven activities each. They are also loosely coupled: both composite services involve two sub-services (so, there is only one dependency). The number of Datalogical+Infological activities indicates that the Transactions could have more potential to be automated by IT systems, in order to support human activities. For the Marketing perspective, we obtained the following results:



1. serviceGranularity = (1 + 3 + 1) / 3 = 1,67 2. serviceCoupling = 0 / 3 = 0,00 3. ratioDataInfoLogical = (3 + 2 + 1 + 1 + 4 + 2 + 0) / 7 = 1,86



In general, the obtained results were lower than the ones obtained from the HR perspective, due to already explained reasons. We identified three atomic services, each composed by less activities than from the previous perspective, which influenced our results regarding the service granularity (less activities per service) and service coupling (there were no dependencies between services). Finally, given that the Marketing department does not have to know how the services are realized in terms of Datalogical and Infological activities and that we have found less Transactions, the ratioDataInfoLogical is lower than before.
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6.4



SPOCS European Project



In this case study, we applied the Moody & Shanks Framework, collected feedback from a project manager and used the metrics.



6.4.1



Moody & Shanks Framework



The following results were obtained regarding the Moody & Shanks Framework: 1. Completeness: Since our main source of information was two business processes, the task of identifying services was eased: first of all, the modeling language used was BPMN, which is easy to understand. Secondly, these processes had already been defined by an analyst and approved by a project manager, which can give us some assurance about their quality and accuracy. As was shown in Figure 5.17 and Figure 5.20, there were some Transaction steps which had not an explicit correspondence to BPMN activities. However, if the requirements were important, we believe they would have been modeled. So we can consider that our models contain all relevant business requirements; 2. Integrity: Besides the dependencies, it was not possible to represent business rules, such as BPMN’s decision points; 3. Flexibility: Both the ATDs in Figure 5.18 and 5.21 are strong against changes in both business processes. Since most activities were classified as Datalogical or Infological, and DEMO itself is focused on the Ontological ones, some changes on the original processes would not reflect a difference on the Performa layer; 4. Simplicity: Considering both ATDs, it is possible to verify that they are simple, each one containing only two Transactions, and three and two Actor roles, respectively. It is also interesting to notice the reduction of complexity between the original processes and the ATD, because the majority of activities was classified as Forma / Informa; 5. Understandability: The Simplicity factor played an important role: since the models are rather simple, the project manager understood what they represented; 6. Correctness: Again, the simplicity of the produced models and DEMO’s founding theory contributed to correctly modeled ATDs; 7. Integration: Since we have analyzed two specific processes from many others, we cannot make many claims about the quality of our DEMO models with respect to this quality factor.
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Both processes are very similar and could even be merged into a single one. Moreover, there are two Actor roles (Applicant and Certification Authority) which appear in both ATDs. Nevertheless, as said in the Flexibility factor, the produced models are stable enough, which allows an easier comparison of the models; 8. Implementability: The ATDs are not sufficiently specific to implement detail, since the aim of DEMO is to obtain an implementation independent view of the organization; Once more, the Implementability factor had a negative performance.



6.4.2



Project Manager Feedback



The obtained results were shown to a project manager. The feedback that he provided was positive, since he agreed with the obtained services. He also mentioned that he would be using our results to start the development of a Service Catalog specifying which services will be available to consumers in the context of the SPOCS project and Tourism of Portugal.



6.4.3



Metrics



For the ”Manage Tourist Animator Registry Request” Process, we obtained the following results: 1. serviceGranularity = 5 / 1 = 5,00 2. serviceCoupling = 1 / 1 = 1,00 3. ratioDataInfoLogical = 2 / 2 = 1,00 T01 contains two Ontological activities and T02 contains only one, so the overall composite service contains three Ontological activities, which makes the service sufficiently granular. This composite service is comprised of two sub-services (Issue certificate depends on Manage Opinion Request), resulting in a dependency between them and making it a service with a low coupling feature. Finally, the diminished ratio between Datalogical and Infological activities, and the Transactions indicates that the process is constituted essentially by business-relevant activities. In the ”Manage Travel and Tourism Agencies Registry Request” Process the metrics’ results were: 1. serviceGranularity = 5 / 1 = 5,00 2. serviceCoupling = 1 / 1 = 1,00
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3. ratioDataInfoLogical = 6 / 2 = 3,00 Both Transactions T01 and T02 include one Ontological activity, while the overall composite service contains five activities, which makes this service equally granular, if one considers the previous process (some activities are not part of the service). This composite service is made up by two sub-services (Issue License depends on Payment), so there is a dependency between them, also indicating a loosely coupling feature. From the eight activities that compose the process, six of them are considered Datalogical or Infological, so the service has greater potential to be automated using IT systems. There is more effort involved to complete the necessary activities in the ”Manage Travel and Tourism Agencies Registry Request” process than in the ”Manage Tourist Animator Registry Request” process. We can claim this because the ratioDataInfoLogical is greater in the first case than in the second, i.e. there are more Datalogical and Infological activities per Transaction.



6.5



Summary



In this chapter the evaluation of the case studies was presented. For each one of them, we used an empirical method to evaluate the quality of data models, also known as the Moody & Shanks Framework, gathered feedback from stakeholders about the obtained models and the identified services, and applied metrics based on scientific papers. With respect to the feedback and metrics, the results were positive: most of the stakeholders understood and agreed with the obtained services, and the metrics indicated that the majority of these services was coarse grained and loosely coupled. Regarding the Moody & Shanks Framework, we also obtained positive results, except for three quality aspects: Integrity, Understandability and Implementability.
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Chapter 7



Lessons Learned



A



fter applying the proposal, it is possible to understand how DEMO can reduce the complexity of enterprise models: by layering them in three parts, and focusing only on the part



which refers directly to the business (Ontological layer). This way, actions that are categorized as Infological or Datalogical, such as calculations and writing, are not directly included in these models, because they are not business-relevant and could be, at least partially, implemented by IT systems. Originally and as shown in (Dietz, 2006b), we applied the DEMO methodology using a textual description, about the organization that was being studied and the surrounding environment, as input for the identification process. This text may raise some issues, mainly in the PerformaInforma-Forma Analysis step, where one has to decide about the classification of the activities between Performa, Informa and Forma levels, and might force the analyst to read the text multiple times in order to understand it globally. It can also occur that someone forgets to include some details in this text, or two different persons have different perspectives of what is performed. In the end, this will affect the development of DEMO models. During the first DSRM iteration of this research work, we used these texts. In the second iteration and in order to avoid some of these problems, we applied DEMO using as input BPMN models. Comparing to other experiences in which we have specified DEMO models from textual descriptions, we found that, in the two demonstrations using BPMN (Section 5.4), it was simpler and more intuitive to perform the various analyses and syntheses. This easiness is explained because it is more straightforward to classify each activity, we can automatically have a general view of the whole process, and focus our efforts in each individual activity. We also found out that some acts of EO’s Transaction pattern were not present in the studied
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´ processes, in line with the results obtained in (Pascoa et al., 2009). For example, in the ”Manage Travel and Tourism Agencies Registry Request” the state act of Transaction T01 - Issue license is not modeled (Figure 5.20). This limitation is common in BPMN models and has originated some research in how to enhance BPMN using EO (Nuffel et al., 2009). In spite of the limitations we found, we showed it is possible to specify ATDs using as input BPMN diagrams. Although the Transaction acts were not perfectly mapped in the processes, we realized that the use of DEMO’s analyses and syntheses helped to overcome this limitation. Indeed, this drawback may also be present in text descriptions as well (Dietz, 2006b). If a Service Catalog is produced only by the service provider, without the customer point-of-view, then the catalog will represent what the service provider thinks it provides and not what it actually offers. For instance, in the ”Company X’s Software Developer” case study (Section 5.1), the old list of services had two services (Development of New Features and Change Existing Features) that in the new list were represented by only one (Development), preferred by the customers. These two old services represented two activities that the service provider executed in order to provide the new Development service. These are concepts that only concern the service provider and that the customer does not need to know. The evaluation with the Moody & Shanks Framework showed that the produced models were of sufficient high quality. In three of the eight quality factors (Flexibility, Simplicity and Correctness) the DEMO models presented high quality and in two others (Completeness and Integration) the models showed high level despite the dependency on the level of detail of the Enterprise Description or the Process Representation. Although these aspects constitute strong points, the evaluation of our models also identified two limitations: Implementability and Understandability. The Implementability limitation is implicit to DEMO because the theory in which it is based on was designed to be implementation-independent. However, we believe this limitation did not compromise the quality of the produced models and identified services. Due to its specific constructs, DEMO models may be hard to understand by those who are unfamiliar with the notation, which may be a concern when communicating a model to other parties. Nevertheless, since these models are composed by few element types, the learning curve can be less pronounced. The Integrity factor was not present on the produced artifacts, but DEMO can represent business rules by developing an Action Model, not studied in this thesis. Regarding the service identification itself, since DEMO focuses on the Ontological layer, the services obtained using this methodology contained business-oriented functionality (i.e. they do not include technical terms), which allows them to be understood by the stakeholders. Thus,
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the metrics we used revealed that these services had satisfactory levels of granularity (coarse grained) and coupling (loosely coupled). The collected feedback also give us some assurance about the effectiveness of DEMO to identify IT services. For example, as shown in Section 6.1.2, in a questionnaire made to Company X’s employees, the services identified using DEMO were preferred over the ones that had already been identified ad-hoc. Moreover, we identified services performed totally or partially by humans: on the one hand, in Section 5.1, we identified the services provided by a Software Developer to an organization. These services can be classified as IT services (Development of an application) or general services (Training session). On the other hand, in Section 5.4, we identified IT services provided by two business processes, which are executed by both humans and IT systems. Finally, after demonstrating how DEMO can be utilized to identify IT services and considering the results we obtained by applying our evaluation methodology, we can answer the research question introduced in Section 1.2, by claiming that DEMO is a reliable tool that allows the identification of IT services. These services are business-oriented, and that is way they are understood by customers who belong to the business units and consume them. A Service Catalog that has identified IT services whose focus is not the technical aspects, but the business perspective of those services, allows customers to make better decisions regarding the services they are buying and allows organizations to better manage the services they are providing to their internal or external customers.
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Chapter 8



Conclusion



A



lthough IT Service Management methodologies are being increasingly adopted by organizations, many ITSM implementation projects still fail due to the incorrect identification of



services. In order to propose a solution, a study about the relevant work related to this problem was conducted, which focused on the definition of service, two of the most known service best practices, ITIL and CMMI-SVC, and already existent methods to identify services. These current approaches still have some drawbacks, since they are too general and do not provide a specific process, or they are technical driven, concerned about Web services (Web service tunnel vision) or components. This document proposes to use the DEMO methodology to identify IT services. This methodology aims at modeling, (re)designing and (re)engineering organizations, independently of their implementations. As illustrated in this dissertation, DEMO may offer some significant advantages over other service identification techniques, because it has a strong theoretical foundation supporting it and also because it is generic enough to be applied to various types of services. Moreover, Enterprise Ontology is a widely accepted theory in the research community and many papers have been published based on it in journals and conferences. It relies on fifteen years of practical experience using the DEMO methodology (Dietz, 2006b). In order to demonstrate how DEMO can solve this problem, we conducted several case studies: in an IT provider, a Portuguese private bank, an HR department of a company and an European project called SPOCS. Then, to evaluate the obtained results, we used the Moody & Shanks Framework, collected feedback from the service providers and its customers and applied specific metrics. Using DEMO and the service definition based on EO, we showed how to identify services and
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how this approach differs from current state-of-the-art approaches in various major aspects: (1) this proposal is generic enough to be applied to human (e.g. Company X’s Software Developer and Bank Y’s IT Division) and technical services (e.g. SPOCS project), (2) it is a formal method, with a list of specific steps to follow and (3) it identifies services that customers understand. Finally, we applied DEMO using BPMN models as input, instead of a text, and we also identified a mismatch between what a provider thinks it supplies and what is actually understood by the customers, that can occur when the customer perspective is not taken into account. So, considering our results, we can conclude that DEMO can be used as a reliable tool to IT service identification. This research work was developed using the Design Science Research Methodology, which can be applied to the Information Systems domain, by developing IT artifacts to solve relevant organizational problems. In this case, the artifact is the list of steps presented in Chapter 4 which allows to identify IT services, using already existing knowledge, in this case, EO and DEMO.



8.1



Future Work



As we have seen before, the correct identification of IT services is the first step to guarantee a better IT Service Management. However, in the long run, this identification by itself is not enough. A Service Catalog provides more useful information to the stakeholders who use that document, such as the description of the services and the corresponding Service Level Agreements (SLAs). It would be important to develop an Enterprise Ontology-based method to perform these tasks. Another topic that needs further research is the initial input of the DEMO methodology. In (Dietz, 2006b), Dietz takes for granted this input, but one should consider that obtaining information to perform DEMO’s analyses and syntheses is not always easy, and since the whole methodology depends on the correctness and preciseness of the input, attention must be paid to these aspects. Initially, we applied DEMO to textual descriptions and then, we applied it to BPMN diagrams. Both options have their own advantages and disadvantages, and depending on the quality of the description/diagrams, it may allow or not to develop a full Ontological model with the corresponding Construction, Process, Action and State Models. So, it would be interesting to study new ways of deriving DEMO models. In this research work, we applied our proposal mainly to IT providers (we also applied to an HR department), whether it was a single person or a whole department, obtaining rather positive results. After this, one could apply this proposal to other specific domains and study if the obtained results match the ones described in this document.
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Appendix A



Conceptual Map This appendix can be considered as a summary of this dissertation and of the research work performed during the last months. In the following page we present a Conceptual Map with the main concepts and ideas previously described.
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Figure A.23: Conceptual Map summarizing this research work
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