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Abstract

From my more then twenty years experience in software development I can definitely state, that the success and the efficiency of the projects depend to a great extend mainly on three factors: (1) the expert-knowledge of the participants, (2) the talent and the communication skills of the project-manager and (3) the applied software development and project-management methods and techniques. As the changing circumstances force the organizations to use the most up-to-date Information Technologies it is urgent to deal with the key factors of the effective software development projects. From the experiences in project management and the publications of the scientific results in this context, we learned that the success depends mainly on the right scope and the strategy, the appropriate methodology, the effective user-developer co-operation, and last but not least the ability of the project manager. This article aims to point the most important aspects of the effective solutions for managing software development projects.
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1. Introduction

When three decades ago I developed the first generation software product for a big assembly company
, the most important task was to write the correct, executable programs: the source codes, and to have the huge mass of data corrected. At that time we had to face the difficulties of the new branch of information technology (IT). That time there were very few specialists in IT branch, so far as in computer science and nobody had experiences in managing application development projects. As the effective methods and tools were also missing we had to focus on the very difficult tasks of implementation, and so did not remain enough time and energy to concentrate on the domain- and business model and on the abstraction process. 

Going back to the roots of IT and analyzing the results of the Software Development Projects (SwDP) we have to see, that most of them failed, and they could not reach the user’s goals. Although Nolan had scientific research results in connection with the ability of organizations to employ new IT possibilities [7], it took long time while the managers of companies and the IT professionals could understand the Nolan’s concept. This concept determined the success of the implemented technology mainly in the ability of the organization for understanding and utilizing the up-to-date IT solutions.
In the meantime the Software Development Project’s concepts and methodologies have changed, and new paradigms, methods and even effective tools for managing projects have appeared. These general solutions can be effective in different projects, with similarities from one point of view, and differences from another, namely the project’s goals, the environment of the organization and the nature of the product. 

If we are dealing with software systems we have to focus on the special features and components, on the behavior and relations during the project-workflow. And even though a SwDP has its own life cycle, which emphasizes some useful paradigms such as the iteration, incremental, architecture and modeling concepts. That is why the software projects need special tools and techniques being adapted to the appropriate SwDP methodologies. The tool helps the project-manager and all project members in the team to do their best in order to reach the business’ and project’s goals.

Striving to satisfy the excepted requirements we should take into consideration the main characteristics and the key element of the software Development Projects, and we have to answer many questions, such as 

· What are the differences and the specialties of a SwDP compared with the others?

· What are the main success-factors, barriers and failures?

· What abilities do the project manager need? 

· Which is the right development and managing methodology, and how is it possible to fit to the organizational requirements?

· What kind of scheduling, monitoring it and reviewing techniques are needed to use?

To have the answers to these questions first we have to discuss the role and the position of IT in the newly formed Information Society, the force for the continuous improvement, and the special characteristics of the SwDP. Let us see the most important aspects and features!

2. Towards a Wired Society 

For today the information has become the key factor of the business processes, such as making decisions, controlling and fulfilling the production procedures. Gather, convert, store, process and systematic take care of the information are competitive components, that influences the business success. It is important to know that the information plays the same role as the other production factors, and it is the organic part of the economy. Although the information management systems (IMS) have special characteristics, they are functioning by the same rules as the other social-economic systems. 

Let us see some specialties!

1. The information system (IS)  influences and even determines the success or failures of the organizational operation in many cases.

2. The task and the realization of the information strategy are the main competitive factors.

3. The level of information infrastructure strongly influences the interaction between the business partners and the customers etc. 

We can definitely say, that the information system is one of the most important tools to achieve the organizational scopes. To this work the organization has to possess the appropriate management available at all hierarchy and subsystem level. But in this context we definitely have to say, that the so-called hierarchic-structured organizations in the Information Society could not be effective. James Martin writes about the new business revolution where the “cybercorp” (cybernetic corporation) type of organization will arise (See the transition process on Figure 1).

Figure 1. The process of the organizational architecture’s change
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This new organization architecture characterizes the corporation of the future that is optimized to realize a new concept of businesses in the digital, wired world. J. Martin emphasizes the value stream concept with the end-to-end set of activities. This concept focuses on the satisfaction the single customer’s requirements, and ignores all of the traditional boundaries of organization [6].

The strategic management of the enterprises focuses on the aim to get competitive advantages. For the computer based decision-making activity the managers use efficient methods, tools and techniques, by which they can provide optimal solutions for the organization. But for operating an effective IS and giving relevant information to the leaders and especially to the top management it is necessary to understand the importance of the value chain of their own business activity. This means, that 

(1) There are stressed components, as

· getting and using the information similarly to the other resources,

· execution the business processes realizing the strategic goals,

· other components, as the channels for product distribution, marketing segments, suppliers, customers etc.

(2) The management makes decisions in contact with the definition of the business strategy in aware of this knowledge.

As virtual enterprises and new forms of co-operation are coming into existence, the IT plays key-role both in business strategy and in business processes, better to say the IT is an organic part of the business domain and it becomes the most important driving force for surviving (see Figure 2.). 

Figure 2. The strategic alignment model [5]
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As the info-communication technologies (ICT) create a “virtual business space”, it is easy to operate our information systems regardless of physical-geographi​cal location, and to communicate on a synchronized concurrent way [2]. 

This evolution process forces the enterprises to use effective solutions and to fit themselves into the global e-economy: the so-called new economy. Both from theoretical and practical aspects, the organizations need to define the problem-space, to model the business domain and the Corporate IS, they must apply reusable components and computer-aided tools for planing and implementing. As it makes a high demand to find an appropriate philosophy for the real world’s abstraction we have to review the IS’s definition and role having been used. The concept of the object-oriented paradigm (OO) and the Unified Modeling Language (UML) help the innovation projects to focus on fitting to the changing environments [8], [9]. Although the UML
 is capable to create and manage different model-views there is an urgent need to extend its capabilities 

· for describing every aspects of the business domain,

· for studying management’s efforts and

· for analyzing the existing system.

The result of the innovation processes is a new resource by which all the enlarged requirements are satisfying, and which becomes an efficient tool for the managers. 

The management responsible for the innovation projects has to face the new challenges, they have to fight against both technological and economic power. To realize their business goals in the new environment they have to change their philosophical outlook, their way of thinking they need to profess new paradigms, and they have to find the best solutions. 

Information, by its influence on the society and the economy, is the engine of the economic growth. The statistics on creating, increasing, maintaining, querying and using databases show dynamic progress, the on-line services of the E-economy or the so-called New Economy suggest continuous evolution and the whole economics is in rapidly changing in the stage of the knowledge based information economy. The most progressive sector is that of info-communication technology and ICT service.

As the traditional application-development concept causes deformed models of business domain and as it can not handle the project-risks 

· because of thinking in terms of functions rather than processes,

· because of the definitive, prescribed steps of the development process, and

· because of the separated data and functional system-features etc.,

the system-analysts and designers give preferences to the object-oriented technology (OT). The primary reasons to migrate are (1) the dramatically higher productivity derived from the main features of OT such as polymorphism, encapsulation, the reuse capability of different object-oriented model-elements (classes, objects or components), and (2) the shortening project life cycle! 

3. The nature of SwD projects

The project brings people and tools together to produce a pre-defined set of results in a special time period, where the people can be “laid off’” after closing the contract, and can return to their permanent job, or to another project. The project management (PM) is to plan, manage, control the project and to ensure all the necessary resources such as personal, hardware, software, and other infrastructure during the whole life-cycle. The purpose is to successfully conduct the project 

· within the frame of the planned resources,

· ahead of schedule and

· ensuring the results and products in the required quality.

It is important to point, that the innovation projects are the building elements of the business strategy’s realization [4]. To manage an effective project it is necessary to study and analyze the success factors and also the failure’s reasons of both the general-purpose and the software development. 

In order to understand the special nature of SwDPs we have to point to some essential features. It is obvious, that the success of a SwDP depends on the quality and the usability of the software product. But as the process of for developing an application is very complex and complicated, it needs 

· well-educated experts with knowledge of effective methodologies and techniques, with practical experiences, 

· resources necessary for the SwD processes,

· executable project-plan and 

· an excellent project manager. 

All of these components are very important, and we have to count with them as the key factors of the project success. As most of the SwD projects are failed, and they can not reach their goals, can not fulfill even today the user’s requirements it is necessary to deal with the specialties of managing them (see Figure 3). The analysts prove that the reason of these faults is behind the complexity of computerized systems. From the many years of experiences the analyzers say, that the most frequent symptoms of project failures are the following:

· lack of PM or inexperienced project manager

· poor project plan 

· ill-defined goals and contracts

· unstable problem-definition

· unrealistic expectations and deadlines

· frequent change requests

· political pressure

· ineffective or missing change control and change management

· lack of risk-management

· lack of expertise and practice

· poor communication with the user

· lack of a fitting system-development methodology

· applying bad development methods and tools

· difficulties in technical realization and so on.

Figure 3. Failure rate curve for software
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Let us focus on the most important factors, and discuss the features of the SwDP’s life cycle and the special nature of the SwD projects!

3.1. The project life-cycle

The software development process differs from the other project’s life cycles mainly because of the different nature of the software product. The software is an intelligent creature of the human creativity, a result of a complex development procedure, which satisfies general requirements. In a SwD process the specialists use the up-to-date scientific results, methods and tools, in order to have an application which helps the users to do their jobs and to solve their problems more efficiently.

This development procedure starts with the definition and the analysis of the real-world problems ranged from the scientific research tasks to the business solutions. As in all other projects it is necessary to solve many tasks, so most of the methodologies divide the whole life cycle into smaller parts. These parts are called phases. In large projects there is a hierarchical architecture of the project-activities, so we can distinguish phases, stages, steps and tasks. To reach a higher level of the process maturity each phase must be described in terms of its purpose, activities, agents, products, milestones and measures. 

There are main phases in the SwD life cycle: definition, analysis, design, implementation, installation and operation (see Figure 4). Each phase has their own milestone, which consist of pre-defined tasks with roles, responsibilities and deadlines, product-list and decision constraints. Every phases’s product in a SwDP is a documentation. This document reports about the activities done, and it constitute the basis for management’s control, for the decision concerning to the next phases and for assessing the system’s quality. 

Figure 4. The classic phases of the software development life cycle 
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To better understand the essence of a software development life cycle it can be useful to manage the development and supporting activities together (see Figure 5). The project life-cycle usually consist of the following phases (the appropriate SwD phases are indicated in brackets):

1. pre-project study (feasibility study)

2. requirement specification (analysis)

3. system modeling and evaluation (systems analysis)

4. functional specification (logical design)

5. design system architecture and user interfaces (physical design), the way and tools of data processing,

6. programming, testing (implementation)

7. system installation

8. project evaluation

These phases are usually preceded by a phase of the project selection and the master-plan formulation. This preceding phase is sometimes called as strategic planning. Following the eight phases the software system is already in operation, and it needs maintenance and modification. It is called as the system resource management phase. Although we are talking about the differences of the SwDPs, we have to emphasize, that the hardware, software and data resources have to be managed by the same way as the other resources of the organization.

Figure 5. The SwD project’s life-cycle
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3.2. The SwD Project

Better to know the nature of a SwDP it is needed to study the different project types and to talk about (1) the Project Organization in the sense of its architecture, (2) the roles and responsibilities of the project teams, (3) the selection criterion of the appropriate methodology, and last but not least (4) about the way of managing risks and changes.

3.2.1. The project types and features

There are different kinds of software application development projects [12]. The most frequently existing project types are as follows:

· The pilot project is used to prove development concepts and methods, and to test the supporting tools.

· The business development projects aim to focus on creating reusable building blocks for the organization.

· The application development projects are to provide specific computer support to one or more business processes. 

· As in the last decades many information-capital has been collected and stored, and no organization can afford to just loose its investment in its legacy applications and databases, it is time to utilize and reuse them. The legacy application wrapping projects involve putting object wrappers around the important legacy applications and sharing the data, the business rules and the functionality through these wrappers. 

· The purchasing, customizing projects satisfy the special customer’s needs by adopting the existing general-purpose software to the individual requirements. 

· The quality management program is a combination of measurements based on quality goals and special projects set up continually to meet these goals.

Independent from the differences in project’s target the planning and managing process of SwDPs is based on the project-triangle (see Figure 6. ), which is used to plan and manage the projects to achieve the desired result, namely 

· time utilization through the schedule (time(results), 

· resource utilization (time(resources) and 

· resource allocation (results(resources).

Figure 6. The project triangle
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There are of course many similarities of project-management to other type of project referring to the tasks and responsibilities, but it is necessary to emphasize the main differences as well. Focusing on the latter ones such as the attitude of the project members, the iterative-cyclic feature of the process, and the need of the fruitful cooperation we can see that the SwDP’s life cycle should fit to the software development process (see Figure 7. That is to say it keeps carrying all the special features of software development process and it has to use the SwD methods and tools. 

Figure 7. The SwD process and the project-management 
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It is fact that the project-management and the developers working for the same goals see the tasks and the expectations from other aspects. While the developers are interested in the way of solutions and in the syntactically and semantically realization of the product, the project manager thinks in the right activities, deadlines, resources, results and the state of these components. The activity of the manager consist of iterative-cyclic set of tasks, where the plan-control-review tasks repeat themselves. Why is it necessary to emphasize the iterative feature of managing SwDPs [1]? Why is it not possible to prepare a good project-plan for the first sight? There are more different reasons deriving from the special nature of the software-product, such as:

· The user can not define precisely the requirements at the beginning of the project.

· There are unpredictable factors in the user-developer relation (the business management does not support the project, the users do not understand the goals, resist to the changes etc.).

· Unexpected circumstances appear during the execution (the business system has unknown and undiscovered elements, it does not work the way as it had been documented or foreseen etc.).

· The developers can not understand the essence of the business system and the user’s expectations.

· The selected methodology is not the appropriate one:

· it does not support the user-developer communication and co-operation,

· it is not able to fulfil the requirements of a prototyped development, 

· it does not fit to the solution of the business problem,

· it does not give any support for project-planing, -monitoring, reviewing and managing

· The new hw-sw system does not fit to the existing IT infrastructure.

· The users can not take full advantage of the new system, etc.

As the quality of the software-product depends to a great extent on the expertise concerning to the business domain it is important to state, that a SwDP can not be successful without the effective and fruitful co-operation of the contract-partner and the end-user!

3.2.2. The Project-Organization 

The SwDPs are organized for the life cycle phases of the project. As all the phases of a project have special purpose and different products there are separated teams organized from system analysts, designers, programmers, testers, coordinators, users, trainers etc. The functional organized projects (see 
Figure 8
) are very effective for establishing large, short-lived development projects. 

Figure 8. The possible architecture of a large SwDP 
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I mentioned before that the project manager has key role in the project therefore it is a critical point to find the most appropriate person for this job, and we have to focus on their ability and responsibility. The project manager must be skilled at delivering the project through their estimating, scheduling, monitoring, risk analysis, contingency planning, communication, and conflict and change management abilities [3]. Beyond managing the project the project-management is responsible for the contact both with the contracting parties and with the end-users from the business field. 

The SwDPs require some new jobs, new roles and responsibilities, and related to the general projects they need some special experts, who are well-skilled in information science and who have practice both in enterprise modeling and in application development. These types of job categories are for examples the enterprise modelers, business and computer system analysts, use case specialists, class designers, programmers, reuse coordinators, component designers, testers, GUI
 designers, prototypers etc.

The enterprise modelers work with senior management, analysts and other consultants in order to assemble and implement workflow models for business processes. The business analysts are working closely together with the modelers to introduce, assemble and implement collection of patterns and frameworks within an individual organization. The main target of this activity is to understand and document the problem- and business domain. 

The class developers and the reuse coordinators are needed in object-oriented projects. The role of a class designer is to define all classes needed to describe the business domain, and to create an object model for the implementation. The reuse coordinator is responsible for encouraging the reuse of already modeled components. In large businesses, or businesses with several subsidiaries, it ought to be possible to reuse the same components in several different solutions and places. Therefore the costs of this function should not be burden one project, but instead should be shared. The component engineers and designers are responsible for planning the system architecture, and for specifying the code-generation and deployment process. 

The prototyper has also special expert-knowledge, his role is to prepare different interfaces at the early stage of projects in order to have exact and precise information about the user’s requirements in the context of the content and form of the dialogs, reports etc.

3.2.3. The Appropriate Methodology

A methodology is a synergy of three important components: the paradigm, the methods, the techniques. As the success of a SwDP depends mainly on the right methodology, it is necessary to understand the essence and the relation to the SwD process in this sense.

The methodology identifies the tasks that must be accomplished, the order in which they need to be performed and the expected output of each task. It is a set of methods based on different paradigms, which gives a unique frame to understand and execute the tasks of software development process. As the paradigm defines concepts for doing the work, for approaching the problems, and determines principles for managing project, the methods describe the procedures and steps. Figure 9 shows the relation of the three main components, and points to the possibility of using tools for both developing and managing.

Figure 9. The components of the methodology
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The results of surveys made from different aspects prove that there are various kinds of business processes, circumstances and environments, and it is important to emphasize, that the user’s requirements also differ from each other. In such situation the system designers always fail to use the same methodology. Sometimes the problem is very simple, in this case it is not worth to apply complicated procedures or expensive CASE
 tools, but it could be effective to reuse the components developed before (business, class and software components). 

What is important to focus on if we want to use the appropriate methodology or to tailor a selected one? What kind of selection criterion is necessary to define? What kind of conditions we have to take into consideration? Such and other questions have to be answered. Let us see the most fundamental and critical aspects! 

In the last half century of computing the researchers have developed many excellent methodologies not because of rivalry between each other but because they recognized the necessity of having different solutions for the different business situations and domains. Knowing the nature of the problem and the functional constraints of the organization we have to choose the appropriately fitting recommendation. But it is not easy, because first we have to define the requirements and the criterion factors very clearly. The expectations have to be studied from several points of view, such as for example the proposed paradigms, the ability of the methods, the available techniques and tools. The most important expectations are:

· The development paradigm has to be valid during the whole life-cycle from the problem-definition to the operation and maintenance of the system. The good development method is scalable, fits flexible to the different circumstances, it builds from components, and satisfies the reusability expectation. It is also important to suggest the modeling concept and to obtain the ability to handle different views. 

· The methodology has to be understandable, manageable, the development steps have to be followed by an easy way. The harmony of the principles, methods and techniques within a methodology is a very important expectation. If there is a conflict with these factors, the developers have to face with incompetence and inconsistencies in the software system.

· To fulfil the project’s duty it is necessary to possess effective techniques such as scheduling techniques, diagrams, exact task-specification, unambiguous quality-metrics, design and control specifications. It is recommended to use one of the four well-known techniques
 for scheduling, and the UML for visualization.

The selected methodology has to be consistent and complete, and has to be able to manage the different versions of software products. As we want to select the best methodology for the actual project, it is vital to emphasize that during the examining procedure we can find similarities but great deviations as well. The most important differences lie

· in the methodology-documentation,

· in emphasizing the different phases,

· in alternatives and the level of proposed techniques,

· in the available CASE tools and 

· the willingness for migration from the traditional solutions to the new OO concept.

If we want to select the appropriate methodology we have to take into consideration the general aspects of the experiences of successful and failed SwDPs as for example:

· the type of the system (business or research field, administration, education, smaller or larger companies etc.)

· the IS orientation: real-time or information-sensitivity,

· the number and the managing-way of the phases: separated analysis and design phases,

· the type of the methodology and the level of supporting,

· availability: co-operation with other resources such as hardware and software,

· training program recommendation,

· unambiguous, clearly defined task-specification,

· the exact syntactic and semantic rules of the visualization technique.

We also have to count with different features of the methodologies. Such important questions are:

· the level of object-oriented supporting capabilities,

· the solution of the class-association, inheritance and aggregation,

· the way of managing object life cycle and the dynamic relations of the objects,

· the form of the communication model.

As the project manager is responsible also for selecting the appropriate methodology it is necessary to emphasize, that he should take into consideration the maturity of organization. It is necessary to know that not every organization is ready yet to apply the revolutionary object-oriented solutions, or not all of them are able to understand the advantages of the reusable enterprise objects.

Only the right methodology selected by the organizational and developing requirements can harmonized with the circumstances and can bridge the deep gap between the problem- and implementation domain.

3.2.4. Managing Risks and Changes 

Once the project schedule was developed, the project manager must identify all the risk factors that could adversely affect the schedule. A plan for minimizing each of the major risks must be developed. This plan includes a set of situations, the business impact analysis and tasks, which defines what to do in the cases, when despite of the best efforts for minimizing risks the problem still occurs. Risk analysis and contingency planning will be ongoing activity for the project manager over the whole project life cycle.

Beside the uncertain effects the project has to count with changes in different factors, circumstances, in availability, quality and service level of the resources, with problems by using the selected methods and tools. The project manager is responsible for fitting the project activity to these changes. Fitting to the changing conditions different alternatives of software components the so-called versions coming into existence, which have to be manageable. The up-to-date supporting tools are able to maintain and administrate the different versions automatically and serve for great help in change management. 

Referring to the nature of the software product, and we have to point the special responsibility beyond the project. It is known that the projects producing industrial products are usually finished by handing over procedure. It is not exactly the same with the software-products, because the software supporting real processes does not exist physically, and it has to work always by the actual business rules. This means, that the software can not ever be an “end-product” in its classic sense. It is absolutely necessary to follow all changes of the real word, that is the software applications has to be supervised and maintained in the future continuously.  

3.3. Monitoring and Review

The objectives of project control are to ensure that the project produces the expected result within time and cost budgets, while at the same time the organization’s guidelines and standards are conformed with. The critical aspects of the project control are therefore:

· a well-defined set of reporting points,

· a project-plan which defines the anticipated progress and resource utilization,

· reports from the project at the appropriate milestones,

· reviews of performance of the project team against the project-plan.

In connection with the reviewing process we have to talk about the reviewing solutions and about the evaluation possibilities.

3.3.1. Reviewing Solutions

Reviewing is the primary tool for quality assurance and can be categorized by different approaches. One of these is the aspect of the way, timing of reviewing and the result-product:

· The formal review’s objective is to decide whether or not to proceed to the next phase. This type of review is held on every major project milestone, the review points are typically between the main activities, that is, when each model has reached its first version, The formal review involves a fairly large review team, as well as customers or other business partners.

· The purpose of the informal review is to discover the errors and the failures both in different model views and software. These reviews can be held at any time during the development, so they may be used after each sub-activity, possibly with several sub-activities being grouped together under one review. It means that the model-elements, the models and the software components ought to be tested before continuing the development process. The informal review are made by some developers and programmers, and possibly someone from Quality Assurance.

The other reviewing aspect derives from the purpose and the content of this activity, and concerns to the whole project. These reviews are:

1. The goal of the testing procedure is to verify, that the results of the given phase correspond to the user’s requirements. There are various set of tasks in this process, such as

· decide the testing strategy,

· plan the tests (unit, integration, system, acceptance, regression tests) required in each iteration, and specify the test criterions,

· design/implement tests by creating test cases,

· perform the various tests and systematically handle the results of each test. 

2. The Project’s Technical Reviews (PTR) control the project activity. The workers responsible for PTR are independent experts, they control all the team-members, and they express the opinion on the employees. The purpose of the PTR is to recover the failures and errors in smaller steps in order to prevent the quality problems. The most important review technique is probably the checkpoint. Additional technical reviews can be made continuously within each phase according to the pre-planned schedule.

3. The Project’s Quality Review (PQR) controls the results from the requirement’s point of view (see Figure 10), and the project’s Quality Control Committee does it. Their recommendations are the basis for deciding whether the project proceeds or it has to be stopped, how much money should be allocated for the next phase, and so on. The major quality reviews are conducted at the end of each project phase, and are based on written reports. The Quality Review Meetings are formal meetings, which are held usually at the end of the phases depending on the size and the economic importance of the project.

The person responsible for the Software Quality Assurance (SQA) has task during the whole life cycle of the project. He is to ensure the high quality and the consistency of both the business processes and the developed application. He guarantees that the new software system is the right abstraction of the business processes, and it serves to realize the organization’s goals. It is needed to emphasize that 1-3% of the project’s schedule and budget should be allocated to SQA activity [12].

Figure 10. Quality Assurance by DoD 2167 standard

phase
result-type
type of reviewing activity

at the end of the phase

system concept

system requirements review

system requirements analysis

system design review

software requirements analysis 

sw specification review

preliminary design
sw test description

system integration test-plans
preliminary design review

detailed design
sw test description
critical design review

coding and unit testing



component integration and testing
sw test description (procedures
test readiness review

CSCI
 testing
system integration test procedures

system integration and testing
system integration test report
functional and physical configuration audit

3.3.2. Evaluation Methods

In a SwDP the work within the process can be continued only if some tasks have already been done, that is to say the product of one iteration is correct and/or executable. This is the main reason, why we have to focus on the evaluation methods. There are of course many effective solutions for evaluating, but I intend to stress the importance of three special possibilities:

· The inspection is one of the most powerful methods of evaluation, which leads to good control of the project and product status, and it might also give valuable information for the future. This method involves well-defined inspection roles, such as the moderator, the recorder, the inspectors and the engineers, and it is based on meetings. An inspection meeting should not exceed two hours and the number of participants should not be more than eight.

· The walkthrough method is a kind of informal review, where some participants revise a segment of the model, and the others make comments on style, technique, possible errors, violation of standards and other problems. The meeting leader starts by explaining the contents, and then goes into more detail. During the walkthrough all errors will be discovered, and the participants discuss the solutions, and agree in the way of correction. 

· The purpose of test evaluation is to appraise the testing affords within the iterations. In the process the engineers define the software metrics, and then they compare the testing results to these metrics. The testers usually look at the metrics of completeness and the reliability of the software. The completeness indicates what percentage of the test cases has been executed and of the source code has been tested. The reliability based on analysis of trends in the discovered defects, and on trends in the tests that execute with excepted results. To determine the reliability it is useful to create 

· defect trend diagrams for illustrating the distribution of specific kinds of defects and

· trend diagrams for depicting the ratio of successfully executed tests over time. 

The evaluation document plays definite role in closing SwDP successfully, and it is the base of the installation. 

4. Conclusions

The software is an intellectual product, which is intelligent enough to undertake a huge number of human tasks. As this product does not exist physically, and support the continuously changing real processes it is essential to focus on the specialties of its development process and the “life style” beyond the project. The basic intentions of this post phase are:

· meet the actual requirements to the satisfaction of the stakeholders and users,

· handle all the issues needed for operation in the user’s environment, including the correction of flows reported by testers.

The main thing I have to emphasize and underline that the a SwDP is never ended, the software product needs always revision and maintenance. In other words nearly every software systems enters a new development cycle almost immediately after the project-closing act.
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� This Company was the RABA Wagon and Machine Factory in Hungary/Gyor with more then twenty thousands of employees and more then 130 thousands of assemblies. In the PICS (Production Information Control System) development project I was responsible for the RP (Requirements Planning) and for the HR (Human Relations) subsystems.


� The UML (Unified Modeling Language) was accepted as a standard in 1997. by the OMG (Object Management Group)


� GUI: Graphical User Interface


� CASE: Computer Aided Software Engineering


� Project-scheduling techniques: milestones, Gantt Chart, CPM (Critical Path Method) and PERT (program Evaluation Technique)


� CSCI: Computer Software Configuration Testing
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