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The role of enterprise information systems has recently changed from business support to business foundation and primary connection to the enterprise customers and partners. Implementation of such systems is more than difficult; they must efficiently support enterprise business processes and fulfill requirements from complex business domains. This paper deals with problems related to the enterprise information system implementation and proposes methodology that will proficiently support enhanced enterprise business processes. The gap between actual business needs and software developers’ understanding of a future information system is explored as a foundation for the proposed methodology. Careful business process analysis and modeling is encouraged as a precondition for information system development. Actual methodology implementation issues are represented and discussed on the Ericsson Nikola Tesla e-government software development project. Achieved results clearly show that only synergy between business understanding and knowledge about enterprise software development can result with useable information systems – the ones that will improve enterprise performance and form a business foundation in years to come. 

1. INTRODUCTION
In today’s society, change is the only constant. Technological advancement has influenced all aspects of everyday living. The economy and business environment are no exception: today’s enterprise is forced to use advanced technology and the most efficient internal organization to be competitive on the global market. Even more, an enterprise is forced to use technology as a main connection to its customers and partners. Changes are influencing all aspects of enterprise business dealings: market conditions are different from day to day; customers expect diverse products and services in extremely short time frames and at the end, there are no more local markets. With the use of communication networks, customers can access enterprise services or buy enterprise products from anywhere in the world in the means of seconds. To survive in such an environment, the enterprise must use an efficient and customized information system as a main business foundation.

Introduction of new technologies into the enterprise is not simple. Implementation of a new information system is a long and complicated process, upon which the future of the enterprise depends (Evans, 2003). Features and information system usability determine the market position of the enterprise because its employees must be able to efficiently use the services of an information system to perform everyday business activities better than the competition. The information system must satisfy particular enterprise needs and requirements because, in other cases, an unusable information system will represent an obstacle in enterprise business dealings and almost certainly be the cause of business problems.

Specific enterprise business needs demand specific software solutions which drive information systems (Fingar, et al. 2001). It is almost impossible for an enterprise to buy a complete information system as a product available on the market. Many parts or even a complete software solution that run an information system must be developed according to the particular enterprise needs; in many cases, in tight cooperation between the enterprise and software development companies (Sertić, 2004). A different understanding of the future software system between enterprise employees and software developers causes many problems related to information system development and implementation. Enterprise employees usually see only the business part of a future software system; they do not know much about particular technological issues that are necessary for information system implementation. On the other side, software developers usually do not have enough knowledge about enterprise business dealings and internal business processes; they rely on enterprise employees to define actual expectations that the information system must satisfy. The gap between a different understanding of the future information system from enterprise employees and software developers is a main exploration subject of this work, which is aimed to define a methodology that enables successful software development in a complex business environment. Analysis of typical problems that cause failures of the enterprise software development project form a foundation for the main purpose of this work: to propose a methodology for efficient information system development and to evaluate its usability on the actual information system implementation project. This work aims to enable software realization according to the exact enterprise business needs and, therefore, the implementation of usable and efficient information systems. 
The need for effective information system development is explained in the second section, with a significant focus on actual business needs and expectations that the information system must assure. The third section deals with problems related to information system implementation, while the fourth section explores the gap between business and software development understanding of the future software system. The main business requirements, their definition and use on the software development project are explained to present shortages in today’s software engineering practice and to prepare a foundation for the definition of a methodology that improves information system realization. The fifth section defines methodology for efficient information system development according to actual business needs, while the sixth section analyzes methodology implementation issues on the software development project in Ericsson Nikola Tesla to present actual advantages of the proposed approach. Conclusions are given at the end. 
2. THE ROLE OF INFORMATION SYSTEMS IN TODAY’S

BUSINESS ENVIRONMENT

Technology development has affected all aspects of human society. Increased use of technology has changed the way customers and partners interact with enterprises (Sertić, 2004). Regardless of the type of business, each enterprise must use communication networks to offer its services and products. Customers nowadays expect an enterprise to provide its services and products at the highest possible level, in the shortest possible time and anywhere in the world (Bonnett, 2000). The way customers perceive an enterprise has also changed: customers demand products and services that are realized according to their personal expectations (Fingar, et al. 2001). In order to enable the realization of customized products and services, an enterprise must perform efficient business processes at all levels. Complete enterprise organization must be dedicated to the main business goal: provide products and services better and faster than the competition (Brynjolfsson, 2000).
The role of IS in enterprise business has changed significantly in recent years: from typical business support in past years, IS has become the main business driver and basic enterprise foundation. Usable IS enables an enterprise to efficiently use all available resources, adjust and change the internal organization according to current market conditions and to successfully respond to various business opportunities (Osterle, 1995). Changes in the economy have revealed completely new types of enterprises: the ones that do not offer or produce any kind of material goods. Instead, new types of enterprises produce intellectual property and make their profit by performing intellectual services. The software part of IS has become the main key used to distinguish between enterprises in the new economy since efficient IS usually means an efficient and successful enterprise.  As a result, IS realization and implementation has become an extremely important part of enterprise business and organization. 
2.1. Information system requirements

The important role of IS in everyday enterprise business activities determines the functionality that IS must offer to business users in order to be effective. The complex market environment in which an enterprise must gain advantage over competition determines specific features that IS must implement. Each detail of enterprise business processes must be supported with specific IS features; therefore, obtaining synergy between specific business needs and IS functionality that will enable users to perform business activities (Harrington, 1991). To be usable in a new economy environment, IS must be extremely reliable, secure and offer persistent data storage during extended periods of time. Regardless of the available resources, an enterprise cannot frequently change or implement new IS. This means that once implemented, IS must be able to support future enterprise needs, many of them that may even be unknown at the time of IS implementation. 
Features that IS must implement and offer to its users are defined with requirements stated from future system users and decision makers. In terms of software engineering, the requirement is a capability and condition to which the system must conform (Leffingwell, 2000). There are two basic sets of requirements that IS (or any other system) must satisfy: (1) functional and (2) non-functional requirements. Functional requirements define future system functionality details; non-functional requirements determine everything else that is required for proper system usage. To be usable, IS must fulfill both types of requirements: functional requirements must represent actual business needs (Požgaj, et al. 2003); non-functional requirements must determine a usable system in terms of: (1) Security, (2) Accuracy, (3) Availability and Reliability, (4) Openness, (5) Performance and (6) Capacity. IS must be secure in terms of user’s identity management, data and information handling. IS must provide valuable protection from potential intruders. Accuracy requirement means that all types of transactions provided by IS must be absolutely accurate and correct. A new economy environment demands that IS must be available at the highest possible level and reliable as much as possible. Performance and Capacity requirements are mostly determined by enterprise expectations, but IS must be upgradeable both in terms of performance and capacity. 
The described requirements describe the basis of IS complexity, but the main IS complexity lies in functional requirements; i.e. in the representation and satisfaction of particular enterprise business needs. Non-functional IS requirements are mostly implemented with the use of technology: there are solutions that provide security and accuracy to IS; availability and reliability are mostly achieved with the use of suitable hardware components and careful software development, while performance and capacity are mostly determined by the characteristics of hardware used to run IS. Representation of business needs and their fulfillment is a completely different category in terms of complexity: enterprise business processes are often poorly documented and inefficient, information about the actual business needs is regularly hard or impossible to gather, while proper understanding of enterprise business needs and their representation in a form suitable for IS development and implementation demands people with proper competences that cannot be easily achieved (Harrington, 1991). 
2.2. Business requirements

Fulfillment of business requirements is the main purpose of IS and the main reason for IS implementation. Business requirements must directly determine IS functionality, but business requirements influence other non-functional requirements. Besides business process support, IS must be able to fulfill the needs of particular enterprise employees to increase their work efficiency and to contribute to business improvements at the enterprise level. To improve enterprise connectivity with the outside world, IS must be open towards communication networks and provide enterprise identity on the global market. Therefore, support of communication networks and proper enterprise representation on the global market is an important IS duty, upon which relies the enterprise image on the global market. 
IS system usability is often disregarded as one of the most important business requirements. An advanced IS functionality has no business value if it cannot be simply and efficiently used. Time required for enterprise employees to learn how to use IS services in everyday business is extremely expensive because prior to competence development, enterprise employees cannot perform their business activities, therefore causing enterprise business problems. In order to lower the cost of learning and to reduce the time required to implement IS into the enterprise organization, every IS must be simple to use and maintain. 
3. PROBLEMS RELATED TO INFORMATION SYSTEM

IMPLEMENTATION

Specific needs of each enterprise demand the realization and implementation of specific IS, the one that will efficiently support enterprise business processes. Due to the specific organization of each enterprise, implementation of IS that will satisfy most of the enterprise needs is very complicated. Nowadays, enterprise has two main choices regarding IS implementation (Sertić, 2004): it can buy IS available on the market and customize it according to its own needs, or the enterprise can order the development of specific IS according to its particular needs. Due to various customization issues, only IS developed according to enterprise particular needs can enable the enterprise to gain a business advantage over competition (Brynjolfsson, 2000). Therefore, software development has become a usual method for IS implementation into the enterprise and one of the primary activities in the new economy.
3.1.  Typical scenario of information system implementation

The moment when an enterprise decides to implement new IS is very important for its business future. A complete set of decisions that should be made regarding IS implementation determines the enterprise future because any kind of failure in IS implementation will cause the enterprise significant business problems and probable market and financial losses (Sertić, 2004). The enterprise must carefully plan each step in IS implementation and carefully assess the achieved results during the complete IS implementation process. It is unreal to expect that an enterprise can order IS implementation from a software development company and wait until IS becomes implemented; instead, the enterprise must actively participate in each step of IS development to assure that IS, once implemented, will satisfy all business needs and efficiently support enterprise business processes.
IS implementation starts with the selection of hardware and software vendors. The software part of IS is most important for the fulfillment of IS business needs, thus the main criterion for vendor selection should be the quality of the offered software solution. Other criteria, such as vendor support and reliability are more important for hardware selection since the main purpose of IS hardware components is to provide means for software components to run successfully during an extended period of time. 
After the selection of IS vendor, both the enterprise and IS vendor must define IS implementation teams: IS vendor must establish a software development team that will develop the software part of IS, while the enterprise must establish a team that will provide all information required for IS development. The enterprise team must also support IS implementation into the enterprise when the development is finished. Proper competences of people involved in those teams are crucial for the success of IS implementation: IS vendor must offer people the competences required for fast and effective software development, while the enterprise must select people with the competences related to actual business processes and activities that the enterprise performs.
The IS implementation team selection should be followed by a definition of IS implementation project parameters. The main project scope, available development and implementation resources, predicted duration together with IS implementation goals must be defined at the beginning of software development. Due to complex issues that IS implementation must resolve, an iterative approach to IS development and implementation is required. The software development team must develop a software solution in small executable parts; each of them should be assessed, verified and approved during the software development lifecycle by the enterprise team members. Introduction and implementation of IS into the enterprise after the finished development with the so called “big-bang” approach is not suitable for the new economy environment (Sertić, 2004). It is unreal to expect that the developed IS will function without any kind of problems once implemented. Successful IS implementation into enterprise business processes does not mean the conclusion of the IS development project. After the complete implementation, IS vendor must educate enterprise employees who will use IS services in everyday business activities. Besides that, IS should be improved and upgraded according to the findings and experience collected during IS implementation. 
3.2. Poor definition of enterprise needs
IS vendor's software development team usually has a very low level of knowledge about specific enterprise business processes simply because each enterprise is highly specific. Realization of IS according to the software developer's view of the enterprise business and their understanding of specific business processes usually results in a complete fiasco: without the guidance and supervision from enterprise employees (the ones who have usable knowledge about specific issues of enterprise business processes), software developers will realize a software system that will fulfill their view of enterprise needs, not the actual enterprise expectations (Evans, 2003). Enterprise employees typically do not have knowledge about software development practices and, more important, they do not have a clearly defined vision of usable IS. This means that enterprise employees certainly know what they expect from future IS, but their vision is commonly not unified and clearly determined. The software development team demands a clear and easy understandable definition of requirements that future IS must fulfill. A poor definition of enterprise needs will directly result in poor IS because software developers will not know how to satisfy actual enterprise business requirements that are not clearly specified. 
Technology limitations must be considered as a significant part of the definition of enterprise business needs (Sertić, 2004). It is common that enterprise employees define business needs without understanding technology limitations; i.e. they do not consider technology possibilities as relevant and define expectations from future IS according to their own view. Although technology has significantly advanced in the last several years, technology limitations are still an important issue in software development. The gap between enterprise expectations and technology possibilities is one of the important problems in software development since there will always be a difference in the understanding between technical experts and enterprise employees with business knowledge. There is no clear solution to this problem since it is almost totally based on a different point of view from the people involved in the IS realization project.
3.3.  Inefficient business processes

Implementation of new IS into an enterprise is related to significant changes in the everyday business practice of the enterprise. This means that the definition of enterprise business needs and expectations from future IS according to current enterprise business processes is incorrect: the described practice will result with IS that will support inefficient enterprise business processes (Sertić, 2004). To enable the development of usable and efficient IS, the project of IS realization and implementation must be connected with careful enterprise business process reengineering (BPR) (Harrington, 1991). 
Integration of software development and business process reengineering raises the complexity of software development itself. Since the software part of IS must be developed according to new and unimplemented business processes, the software development team does not have the opportunity to test important aspects of the future software system at the actual business practice. With the introduction of BPR, responsibility for successful IS realization becomes divided between the enterprise employees, software development team and BPR team. The software development team must understand basic business needs defined by enterprise employees, but the final decision about IS functionality should be made according to business improvements by the BPR team. The complete IS realization project depends on correct improvements of enterprise business processes: Correct implementation of IS according to improved business processes is not usable if improved business processes do not bring business value to the enterprise. 
4. ISSUES IN SOFTWARE DEVELOPMENT RELEVANT FOR

INFORMATION SYSTEM REALIZATION
Enterprise involvement in IS realization is crucial for the success of the IS implementation project. The enterprise must define the functionality that IS should provide, and more important, the enterprise must validate and verify realized features of IS during the software development project. Close enterprise involvement in the IS realization project is required to help the software development team build the right IS, but enterprise employees cannot participate in all aspects of software development due to the lack of competences related to software development practices. However, there are issues and practices in software development that enterprise employees must understand in order to efficiently participate in the IS implementation project. These issues are the main source of the gap between different understandings of the future software system from enterprise employees and software developers, thus they must be further analyzed.
4.1. Requirement management
Each software development project must fulfill expectations from its customers and stakeholders. Software engineering uses software requirements as the main method for the definition of user expectations from the future software system (Leffingwell, 2000). Requirements are used in all stages of software development; they are defined in the initial project phases, used in the construction project phase by software developers to implement the required system functionality, and used by software testers to verify features of the realized software system. A precise and correct requirement definition is fundamental for the development of the software system according to user expectations: requirements are only the representation of users’ expectations that the software development team uses during the software development project.
Each software development team expects stable and well-defined requirements in the initial project phase. Changes in requirements are usually connected with changes in the system architecture and significant development problems. On the other side, enterprise employees expect the software development team to fulfill every wish they make. Changes of enterprise employees’ expectations during software development are common due to constant changes in the enterprise business environment. Management of user requirements on the software development project must provide means to answer these changes during software development and to successfully develop a software system, regardless of the possible changes of user expectations. 
The complexity of requirements that the software system must fulfill has influenced the requirement description methods used on software development projects. Today, it is very difficult to capture a complete set of users’ expectations using only textual descriptions. A specific method of the requirement description called “use-case modelling” is commonly used to ease the requirement definition and understanding. Use-cases are intended to be used for creating models of system functionality from the user’s point of view, therefore enabling a simple and understandable description of system behaviour in interaction with its users. Application of use-case modelling enables enterprise employees to precisely define the expected system behaviour, but the described technique is not usable without the involvement of enterprise employees in a complete requirement management procedure on the software development project. This means that enterprise employees must provide the information required for the use-case definition and description, but enterprise employees must also verify defined use-cases, track software development according to these use-cases and verify complete system behaviour.
4.2.  Business process analysis and modelling

A software development project that must satisfy complex business expectations has to gather a large amount of information about usual enterprise business dealings and various enterprise business processes. Introduction of business process reengineering into the IS implementation project further complicates software development (Barney, et al. 2006). Use-cases defined according to enterprise employees’ expectations from the future software system can be usable for software development, but they may have little or no value if the BPR team decides to completely change a particular business process. The complexity of enterprise business processes, together with the influence of BPR, demands a specific approach to the collection and representation of information about enterprise business processes (Evans, 2003).
A common approach in software development is to assign business process analysis tasks to project members with proper competences and to create a set of models that will represent enterprise business processes (Fowler, 2002). According to these models, the software development team, together with enterprise employees, should define and describe use-cases for the system realization. However, the collection of information about enterprise business processes is usually so complicated that business process analysis is performed under a separate project, with its own plans, schedule and resources. In order to collect information relevant for IS system realization, the software development team must assign its members to business process analysis and modelling tasks, but these members must be fully supported by enterprise employees. This means that enterprise employees must work together with business process analysts to create a proper business process model; one that represents the enterprise’s actual way of working. These models must be shared with the BPR team; each model must correspond to an improved enterprise business process to enable the development of efficient IS.
4.3. Agile software development
Implementation of efficient IS according to enterprise needs requires a specific approach to software development, the one that understands user expectations and dedicates all development effort to the development of an executable software solution as soon as possible. Practice of software development that assumes short development iterations with a fast realization of an executable software system that contains only a small part of functionality according to direct user input is called “agile software development” (Cockburn, 2001). Changes of user requirements during software development are welcomed in the agile software development practice, even late in the development lifecycle. By accepting changes during software development, agile software development is trying to obtain customers’ competitive advantage and realize the software system precisely according to user expectations.

By developing IS according to agile software development practices, an enterprise must provide resources that the software development team requires. This means that some enterprise employees must be dedicated full-time to the IS system development project, and that enterprise representatives are willing to participate in frequent system verification sessions. The main advantage of agile software development methods is the fast and frequent delivery of an executable software system. All the effort that the software development team invests into the development of frequent software releases has no meaning if there are no enterprise employees who will evaluate the implemented functionality and provide their input for further software development. The agile software development method solves many IS implementation issues, but the strong participation of enterprise employees in all aspects of software development are necessary for agile software development to be usable. 
5. METHODOLOGY FOR EFFICIENT INFORMATION SYSTEM
REALIZATION

The complexity of IS realization, together with the importance of the IS implementation project for the enterprise itself demands a specific approach to IS realization and introduction into the enterprise. There are already defined IS implementation methodologies, but there are no methodologies which connect software development with enterprise IS implementation teams. To enable efficient IS realization according to enterprise needs and to connect software developers with enterprise IS implementation teams, a new methodology for IS development is proposed. The approach on which the methodology is based is a main contribution of the methodology: it provides the connection and coordination between software development and enterprise IS implementation teams, therefore increasing the chances for the realization of efficient IS. 
5.1. Methodology definition

Methodology is shown in Figure 1. using the standard UML Activity Diagram notation. To stress the importance of proper IS implementation project preparation, the activities Define IS implementation project parameters and Select IS vendor are defined. These activities represent enterprise preparation for the project of IS implementation: the main enterprise goals and expectations must be defined, resources for project realization must be dedicated and competent employees must be assigned to the IS implementation project team. Importance of proper IS vendor selection is recognized using the activity Select IS vendor that assumes the selection of an appropriate company that will develop and implement IS according to enterprise needs. After the IS vendor selection, the methodology defines activities that must be performed by both teams; artifacts that are used to connect both teams are shown as objects in Figure 1. 
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Figure 1. Methodology for efficient IS realization.

At the beginning of the IS implementation project, the enterprise team must determine employees that have knowledge about particular business processes to provide relevant information necessary for IS realization. On the other side, the software development team must analyze the enterprise organization and business environment with activities Analyze Enterprise Organization and  Analyze Enterprise Business Environment to create enterprise organizational models that will be used as a base of IS development. 

According to the defined business models, enterprise representatives must determine IS realization priorities and select business processes that will be analyzed first. Results of the basic analysis of enterprise business processes, together with defined implementation priorities, must be used to define the IS realization plan. It is important to mention that the IS realization plan must be developed by two teams together; all involved team members must understand and support the defined plan. After the definition of a global development plan, each development iteration must be planned before its realization. The enterprise team must determine the scope of iteration, while the software development team must plan details of software realization with the activity Create Next Iteration Development plans. 

Realization of each development iteration is based upon business process analysis. Enterprise employees must provide information about the iteration’s target business processes, while the software development team must analyze this information with the activity Analyze Business Processes. A set of Business Process Models is a base for the definition of requirements that current development iteration must fulfill. The activity Define Business Process Improvements represents BPR activities performed by the software development team or consulting company. The enterprise IS implementation team must validate defined requirements for each iteration with the activity Validate and Improve Requirement Descriptions. It should be noted that requirement improvements and refinements must be performed during development iterations in order to develop a software system that will efficiently support all details of enterprise business processes. The importance of detailed validation of realized system functionality is stressed with the activity Validate Realized Functionality, which assumes detailed verification of each software release in terms of supported business processes and implementation of enterprise business needs. At the end of each development iteration, both teams must analyze and validate the performed iteration. The activity Validate Current Iteration is very important: after the realized iteration, the enterprise team must validate the achieved results, while the software development team must analyze the current project status. Both teams must together determine if the iteration result is satisfactory, or if the iteration must be repeated.

5.2. Comparison with other IS implementation methodologies
Proposed methodology represents a completely new approach: there are published methodologies (Fingar, et al. 2001; Graham, 2002) which successfully deal with the introduction of IS to an enterprise, and there are many published methodologies and processes for software development (Jacobson, et al. 1994). However, there is currently no methodology that connects both areas – and most of the problems in IS realization are caused by a misunderstanding of enterprise needs by software developers. Compared to other methodologies for IS system implementation, the proposed methodology differs in scope: activities planned for the enterprise team are aimed to support IS development and efficient implementation, while activities in other methodologies are aimed at IS implementation in the enterprise.

The software development part of methodology is different than other software development processes: it does not focus entirely on software development – there are excellent software development processes available on the market. Instead, the software development part of methodology is focused on understanding business needs. As stated above, proper understanding of enterprise business needs and expectations from the future software system is crucial for successful IS realization. As a result, methodology defines several activities which are not a usual part of software development methodologies. These activities (Analyze Enterprise Organization, Analyze Enterprise Business Environment and Analyze Overall Aspects of Enterprise Business Processes) should enable the software development team to properly understand enterprise business needs and to develop a software solution according to actual business needs.
5.3.  Analysis of methodology advantages

The main advantage of proposed methodology is the efficient connection between the software development team and the enterprise IS implementation team. Methodology defines artifacts that must be produced and which form the base of efficient understanding of enterprise business needs. Methodology also deals with improvements of business processes which are required for the efficient usage of new IS. Application of proposed methodologies should result in benefits related to the proficient introduction of new IS to the enterprise: methodology requires iterative software development and iterative introduction of new IS on a function-by-function basis. This means that methodology demands continuous testing and verification of a partially developed software system during the complete IS realization project, therefore avoiding typical problems related to the so-called ‘big-bang’ introduction of complete IS to the enterprise in one step. 
One of the important benefits methodology provides is the constant verification of realized IS by enterprise representatives. With incremental IS development and implementation, enterprise representatives can try and verify realized IS features, therefore providing means to adjust and correct various IS implementation issues. Even more, methodology gives a great deal of control of software development to enterprise representatives. By assuring that the scope of each development iteration is approved by enterprise representatives, methodology obtains agreement between the software vendor and enterprise about the correct IS development schedule; i.e. enterprise can be assured that the most important features are implemented first.

Besides these advantages, the application of proposed methodology has several disadvantages. The most important methodology disadvantage is its general approach. Methodology is defined to be suitable for general applications, but it is not possible to develop a general methodology to be suitable for all situations. Each enterprise is different and there are many different circumstances under which IS is realized. In order to avoid methodology disadvantages, each proposed activity should be analyzed prior to application and tailored according to particular needs. Besides that, methodology defines a large amount of artifacts that should be created (enterprise organizational models, IS realization plan, iteration plans, business process models and requirement descriptions) which may not be suited for all applications.
6. METHODOLOGY IMPLEMENTATION ISSUES

Investigate the value of the proposed approach, methodology was applied on a software development project related to the healthcare domain in the Ericsson Nikola Tesla Company. The main purpose of the software development project was to develop IS for the KB Dubrava (KBD) hospital in Zagreb. Due to the poor use of information technology in KBD, the development project included both hardware and software implementation. The complex internal organization of the KBD hospital was suitable for methodology application since there were many issues that had to be resolved before actual software development. A significant problem for IS implementation was caused by project goals: IS developed for KBD must provide all medical functionality for patient administration, but IS also must provide financial functionality demanded by the Croatian Health Insurance Organization. Table 1. presents results achieved with methodology implementation on the IS implementation project in KBD.
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Table 1. Implementation issues of methodology for efficient information systems realization

According to the proposed methodology, proper preparation of the IS implementation project was considered as one of the most important steps in IS implementation. Both IS implementation teams (software development team from Ericsson Nikola Tesla and implementation team from KBD) have gained agreement on the project scope and goals which the IS implementation project must obtain. Implementation of the proposed methodology resulted in good results in terms of an appropriately defined project scope – a common mistake, where the IS software vendor defines scope and features of the IS development project, was avoided. The IS implementation team from KBD has defined important business areas and priorities for IS implementation, hence that further incremental IS realization has covered the most important areas first.

The IS vendor selection step defined in the methodology was not applied due to the overall circumstances. KBD management could not select the most appropriate IS vendor because IS vendor selection was performed on a global level – by public competition held by the Croatian Health Organization. However, proper IS vendor selection is considered as one of the most important steps in IS implementation, hence that even in presented circumstances, where the IS vendor could not be selected, characteristics of the IS vendor were evaluated before IS implementation in several audits performed by KBD representatives.
Due to the complex KBD business organization, the selection of responsible employees for each business process was performed in a three-step process, where KBD management defined employees with knowledge about particular business processes as responsible persons. Each of these employees then performed a business process analysis and defined other involved employees. After that, a proposed organizational scheme was evaluated by both IS implementation teams in order to assure that the IS software development team can receive the proper information required for IS realization. 
Definition of organizational models and the IS development plan was tremendously complicated due to the complexity and poor internal KBD organization in terms of unclear business processes. As a result, only a small number of models and a high-level development plan were defined. The request for detailed modelling and planning was faced as a drawback of the methodology in the presented environment. Modelling and careful analysis of IS implementation issues is an important part of methodology, but in actual methodology application, the proposed activities could not be performed because of organizational problems and complete project constraints. This means that project planning was focused on defining the most important activities on a high-level and that project management had close interaction with project members in order to secure project realization.
Business process analysis was another area where methodology implementation faced problems. Activities defined in methodology should create precise and detailed business process models as a foundation for business process improvements. Due to complex and poorly defined business processes in KBD, detailed models could not be created in the appropriate schedule. Instead, the IS implementation team insisted on a clear and usable requirement definition to guide IS software development and to assure that the developed software system will fulfill KBD expectations. Project constraints determined by the Croatian Health Organization forced software developers to start software realization before the clarification of all important requirements, therefore causing a significant amount of late change requests and development problems. According to the experience, if properly performed, activities defined in the methodology could have avoided most of the problems related to improper requirements, but the methodology was not suited for circumstances where the software development project was faced with an enormously short time frame and a business environment almost completely unprepared for IS implementation. Another significant practice defined in methodology, incremental IS realization and verification from business users was not performed as planned due to particular circumstances. Most of the defined requirements were only roughly verified because the KBD implementation team refused to participate in a detailed requirement analysis and verification process. Implemented parts of IS were informally verified by the end users, but IS verification on the organizational level could not be performed because the Croatian Health Organization insisted on one large acceptance test at the end of the project. According to the experience, many of the problems in IS implementation could have been avoided if KBD representatives were willing to evaluate the implemented parts of IS after the implementation and to give feedback to software developers.
After all the implementation issues, it can be stated that the proposed methodology brings significant benefits to the IS implementation project, but many of the possible benefits depend on a particular project environment and situation in which the project is realized. There are many issues such as lack of cooperation from enterprise representatives or a project environment defined by another organization which is not involved in the project that cannot be predicted. Even more, it is very difficult to define an appropriate general methodology that can deal with these issues. This means that a general IS implementation methodology can improve the IS implementation project, but there are still many issues that must be solved by the project management in the execution of the project.
7. CONCLUSION

The environment in which today’s enterprise must survive demands the enterprise to use advanced technology for the support of internal business processes and as a primary means of communication to customers and partners. Competition on today’s global market demands from the enterprise the most efficient utilization of available resources and a quick response to frequent business opportunities. The enterprise has no choice anymore: it must use an efficient information system as a primary business foundation. However, an efficient information system is not easy to obtain. Specific needs of each enterprise are not simple to fulfill. It is almost impossible for an enterprise to buy an information system available on the market and to expect that it will satisfy most of its business needs. Instead, an enterprise must develop an information system according to its own needs because only a suitable information system can efficiently support enterprise business processes and provide enterprise means to gain competitive advantage.
Information system development, according to specific enterprise needs, is not simple. There are many business issues that must be satisfied with the services of a new information system. Business processes that must be supported are hardly suitable for the application of a new information system. In order to be usable, an information system must be realized according to improved business processes, thus every project of the information system implementation must be combined with business process reengineering. Complex and challenging implementation of a new information system, together with the importance of a new information system for enterprise survival in a stormy market, demand a specific approach to information system development.
Methodology proposed in this work, based on a close relationship between the software development team and enterprise employees responsible for particular business processes, provides means for efficient information system realization. Concepts included in the methodology, such as careful business process analysis, precise requirement definition and constant verification of realized system functionality are aimed towards the main goal: to enable quick and efficient development of an information system that will satisfy enterprise business needs and provide enterprise significant business value. A major limitation of the proposed methodology is the dependency on detailed implementation plans. According to the experience from the implementation project, detailed project planning is suitable only for large implementation projects which have sufficient resources. Future work is aimed to accommodate changes in the requirements during implementation in order to enable agile information system implementation in an environment with a significant amount of changes.
Methodology implementation on an actual project in the Ericsson Nikola Tesla Company clearly shows that the included concepts can improve the realization of an information system according to particular needs. Although not perfect, methodology provides means for a software development team to understand enterprise business needs and to incrementally develop software solutions according to enterprise expectations. The role of information systems in today’s enterprise business practice have already determined an important role of software development in the new economy; efficient realization of information systems can bring business value and open new business opportunities for the enterprise. 
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EFEKTIVAN RAZVOJ INFORMACIJSKOG SISTEMA KAO KLJUČ USPJEŠNOG PODUZEĆA

Sažetak

Uloga informacijskog sistema poduzeća se nedavno promijenila, te je od uloge poslovne potpore informacijski sustav dobio ulogu primarne poveznice između poslovnih kupaca i partnera. Uvođenje takvog sustava je i više nego teško, jer mora potpomagati poslovnom procesu i ispunjavati zahtjeve kompleksne poslovne domene. Ovaj članak raspravlja o problemima povezanima s implementacijom informacijskog sustava poduzeća, zbog čega se predlaže metodologija koja će podupirati poboljšane poslovne procese. Jaz između stvarnih poslovnih potreba i razumijevanje stvaratelja softvera budućeg informacijskog sistema proučava se kao osnova za predloženu metodologiju, a oprezna analiza poslovnog procesa i modeliranje pojavljuju se kao preduvjet za razvoj informacijskog sistema. Stvarna metodologija implementacije se predstavlja i obrazlože na slučaju razvojnog projekta softvera za e-vladu u poduzeću Ericsson Nikola Tesla. Postignuti rezultati jasno prikazuju da samo sinergija između razumijevanja  poslovanja i znanja o razvoju poslovnog softvera može rezultirati iskoristivim informacijskim sustavom, koji će unaprijediti performanse poduzeća i unaprijediti poslovnu osnovicu.
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		Aspects of Methodology Implementation		Means of implementation		Achieved results		Value of achieved results

		Definition of IS implementation project parameters		KBD Management was asked to define issues that IS implementation project must solve, time schedule of the project and available resources.		Defined main project goals. Available resources and project schedule roughly estimated. Established IS implementation team.		By analyzing main aspects of IS implementation project, KBD management was forced to determine business areas important for IS implementation. Definition of main project goals enabled activity planning and project validation during realization

		Selection of IS vendor		KBD Management should choose most suitable IS vendor		Ericsson as IS vendor was selected on public competition.		This methodology aspect was not applied due to specific circumstances – because of Croatian health care organization, KBD Management didn’t order IS implementation.

		Definition of responsible employees for each business process		KBD Management dedicated responsibility for important business processes to particular employees.		Business teams were established from both KBD and Ericsson employees.		By definition of clear responsibilities for business processes to KBD employees, methodology provided foundation for KBD business process analysis and significantly improved collection of information about complex business processes.

		Creation of organization models and development plan		Software development team must use information from KBD employees to create usable models and activity plans.		Business teams analyzed main business processes and created main organizational models. Iteration plans were only roughly defined.		Complexity and internal dependency of KBD business processes limited opportunity to define usable development plans according to methodology specification. However, main development activities were planned and performed according to project plans.

		Business process analysis and requirement definition		Members of software development team must use information from KBD employees to analyze business processes, create business process models and define requirements for software development.		Complexity of business processes limited creation of business process models. Requirements were listed and described according to input from KBD employees.		Methodology focus to business process analysis and precise requirement definition was only partially suitable to KBD organization and Ericsson way of working. Members of software development team started software development before detailed requirement verification from KBD employees, therefore causing significant amount of development problems.

		Validation of defined requirements and realized parts of functionality		KBD employees should validate and verify defined requirements before realization. Realized parts of functionality should be verified in each development iteration.		Requirements were roughly verified, mostly according to verbal description. Realized parts of functionality were not verified until project completion due to political reasons.		Lack of attention to requirement definition from Ericsson team members caused poor application of methodology practices. Requirements were only partially verified during software development, but even small amount of verification enabled realization of software system according to the specific issues of KBD business processes.
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