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ABSTRACT

The paper considers the task known as “location” problem. Location problems seek the best locations for service facilities such as fire stations, military installations, airports, or warehouses. The mathematical structure of a location problem depends on the region available for the location and on the quality criteria of a location. There are many different kinds of location problems and a variety of solution techniques. 

The goal in location problems is to locate service facilities to minimize some cost function or to maximize the amount of demand for service that can be satisfied. While specific point-to-point distances are often used, the concept of coverage is an alternative. Location models fit into two categories based on whether coverage is required or optimized. 

Optimisation techniques include mixed integer programming, which is the most straightforward of the methods for optimising location problems. The objective here is to optimise a linear cost function subject to constraints describing available service. 

The primary algorithm used today to solve integer programs is the simplex algorithm with branch-and-bound applied to the relaxed integer program. There are commercial linear solvers, such as LINGO of LINDO Systems Inc. 

The paper proposes an approach to find out a location problem solution based on the model formulation as an integer task and solved using LINGO7-language program. The mathematical model is described as a “maximal covering” location problem with additional constraints. LINGO7 is used to present the model and to report the solution. The software technique allows to modify present constraints or to add some new one for different type of scenario. It is possible to include in research the issues as construction and cost constraints, personnel training, utilities, and other issues that are considered for different operations.
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INTRODUCTION
The modern information systems (IS) are remarkable for processing and managing of great deal of information and/or knowledge for different data within communication network (1).. The obtaining of the better new decisions is achieved by intellectual activity of the people during this process. 

The problems of the development of these systems by the commercial firms are connected with the necessity of adequate and effective management on the consumer part (2, 3). Now in the information society function special structures for research and development of the information systems - Centres or Agencies of Information Servicing (CIS/AIS) fulfil the coordination and management of the projects developed by private firms. The firms themselves create the business policies and usually manage own projects without external interference. The Centre of Information Servicing performs the coordination and management of the large projects developed by the information technology (IT) firms. So, there are the following cases in this situation.
MATERIALS AND METHODS
Conventional approach. This approach means a separate work of the information technology specialists and real users. Usually it is the case when the project is confided to civil firm.

The IS development life cycle includes the following stages – analysis, design, software programming, and introduction in operation, use and maintenance.

During the stage analysis they formulate the purpose and the tasks of the future IS and create the concept for business services. They define the framework of the activities and personnel, which will work with and choose the decision between the alternatives.   

During the stage design they create the abstract models of interaction among the objects; make the description of the objects, detail technological and information units. They construct the models based on these units and verify the functional possibilities of the hypothetical technical solutions.

During the stage software programming they create the information sets, interfaces and modules for information processing.

During the stage introducing in operation the system units are located in definite places. The next step is to examine the system with real data and to check the functionality (test and evaluation) (4, 5). 

Several modes are applied for the system adoption: 

· “Parallel” adoption – the old and the new systems are in operation some time and the specialists compare the results. Thus they decrease the risk of the information losses and system corruption. But this is the most expensive way for adoption because needs the additional personnel.

· “Direct” adoption - at the definite date the old system is changed with the new one. This way seems that is cheaper. But there are many risks connected with the problems of information consistency caused by possible system’s failures. 

· “Pilot” adoption – this means a preliminary location the system in one work structure and implementation of work mode. Thus it is possible to discover the errors and problems and to eliminate them. After that they can perform the complete adoption. 

· ”Step by step” adoption – in this case the specialists can choose whether to deploy the system by functional modules or by structural units application. 

During the last stage “use and maintenance” the specialists and the users monitor the system functioning to verify and to validate its features according to the requirements. During the monitoring it is possible to appear the necessity to make some changes in the area of hardware or software and documentation.  The aim is to improve some performances and properties of the system.
RESULTS AND DISCUSSION
This approach includes several steps, which are repeated many times. Generally this is an evolutional, iterative process. At the first time the prototype consists of limited set of preliminary functions. Then the extension is developed based on the new necessary features identified during the operation. The user is the participant in this development. The prototyping follows the real needs of the process. 

This approach is suitable in following cases: 

· The specialists have not the experience with similar systems;

· The cost of the risk and errors is very high;

· It is impossible to define all characteristics of the system;

· The experience with the preliminary system extends the requirements;

· Appears a necessity to search for alternative solutions;

· There is an application of new information technology and the team has not experience. 

Sometimes in this approach the stages of analysis, design and operation are performed together. 

Application of specific software. Frequently the developers use CASE (Computer-Aided Systems Environment)-tools for large-scale projects. For relatively small systems – for example bookkeeping - they use other appropriate software tools.  

The main problem in these cases is to comply the project development with the Public Procurement Act. It is very important to choose the supplier according to the expertise and overall assessment instead of the low cost. 

Commission to external firm. This approach is basic when the user can’t perform the project with own resources. Then the organization can confide some functions – for example computer center, maintenance of the computer and communication network or integrated computer system development – to the external firms. This process is known as “outsourcing”. In this case the problem of classified information appears and how to solve it. The solution is connected with the possession of the program’ source-code and to apply specific measure for prevention against risky access. 

End-user development. The main feature of this approach is that the consumers develop particular elements (modules) of the information system using IT specialists’ assistance. For example, by means of Microsoft Office (MS Access and MS Excel) the user can work up separate sections of the staff office system. 

The systems for database management (Oracle 8.1 and others) give the possibility for user to search in the database and to generate reports through given criteria. 

The tools for achievement of similar purposes are 4GL (Four Generation Languages), visual environments, computer modelling, report generators, computer aided system engineering, computer prototyping and other software.  

Management of the IS development.

The above approaches have advantages and disadvantages depending on the purposes of the developer. The problems connected with the management process are caused by some disadvantages. In principle, the integration of the several approaches gives better results (Fig. 1).
	Level
	Approach

	
	

	Reports, Messages, User documents
	End-user development

	
	

	Office System
	Geographical Information System
	Communication system
	Prototyping or Application of specific software

	
	
	

	Operation system
	Data Base Management System
	Application of specific software

	
	

	Project and Technical Architecture

	Conventional or Commission to external firm


Fugure 1.
Main advantages of the conventional approach are: 

· It is suitable for systems with a huge amount of data and definite requirements;

· This approach includes the framework for developer, who has to implement definite steps (stages) and to represent the documentation for each milestone. The requirements consist of written specifications of the consumers. The team of professionals accomplishes the development process that is very important for success. 

The disadvantages are: 

· The process is very clumsy; it is difficult to make changes in preliminary formulated requirements. In case of necessary changes or errors all work cycle and documentation are repeated. In addition the changes of the requirements make the process very expensive and time consuming. 

· This approach is inappropriate for the system with in determination. 

Because of the dynamics of modern IS conventional approach usually is integrated with other appropriate approaches. 

The advantages of the prototyping are the following: 

· High effectiveness and economy of the expenses;

· Possibility to clarify the requirements and to check and verify the project solutions;

· Useful for development of the visual and interactive part of the system;

· Active participation of the user in the process. The consumers consider the project solutions and can advise the developers and correct the particular requirements. This approach decreases the risk for bad and useless system solutions. Simultaneously, there are less expense caused by wrong decisions and greater possibility for successful finish of the project. 

At each step of the process are possible the following situations: 

1. The developers obtain system in operation, which satisfies given quality requirements, definite reliability, input control, information security, rapidity, etc. 

2. The prototype is used as complete system that fulfills all users’ requirements.

3. The project is rejected because of the impossibility to implement given conditions with the available resources. 

4. The developer starts a new series of prototypes applying a new approach for design.

Disadvantages of the prototyping are: 

· It is possible to obtain a set of prototypes without achieving a complete system. This situation leads to many expenses and a low effectiveness. 

· In some cases there is a lack of deep analysis of the consumer requirements for accuracy and completeness. 

· The responsible team doesn’t make a good documentation. 

· The developers don’t keep the quality standards. 

The prototyping is not suitable for complicated system development. For example the design of the integrated system based on the distributed recourses this approach can assist clarifying of requirements and decision-making. 

The advantages of using the commercial software are connected with: 

· Economy of expenses and efforts to design database, input/output and functional modules;

· The suppliers provide whole life cycle of the software and upgrading.

· It is possible to define cost-effective index of the project implementation. 

Disadvantages of this approach are:

· The management of the large projects is very difficult because of the necessity to make the additional changes to cover some specific requirements. In such cases the costs grow up and the index of effectiveness decreases.

· The next criteria are reasonable for the choice of commercial software – functionality, flexibility, user-friendly environment, and requirements for hardware platform and system software; deployment and maintenance, documentation, supplier, expenses etc. It is necessary to make preliminary examination and assessment of the possible solutions based on these criteria. In many cases this is an official expert’s procedure and report. 

· During the system development usually occur several changes – after the examination and analysis of needs, the developer implements the project activities and after that represents necessary additional functions. During functioning and maintenance the specialists eliminate the problems and apply the new versions. 

· The known examinations show that commercial software usually satisfies 70% of the user requirements, the rest 30% of them are subject of other ways and means. 

The advantages of outsourcing: 

· Economy – the firms that implement it are professionals and make it quickly and with minimal expenses. The cost decreases with 15-30%;

· Quality of the services – the firms, which apply outsourcing, depends on the clients and they are very accurate, usually more precise; 

· The possibility to predict the expenses for the system; 

· The use of own professionals for the other projects;

· Economy of the finance through the liquidation of unnecessary departments (for example – a local computer centre).

Disadvantages of outsourcing are:

· Poor or bad control on the system development – it is possible the firm one-sided infringe the terms and the technology;

· It is possible to someone breaks the security and publish the important information for the system;

· Exists potential dependence on the external firm – if the supplier has finance problems, this situation affects on the project.

The advantages of the end-user development:

· The requirements concerning the system are defined from the users-themselves.

· The consumers know very well the process logic and technology, which are their suggestion. Thus they use more effective the system. 

· The barrier between the users and the developer fall down, they understand each other. 

· The requirements about documentation are lower because the users understand the system. 

The disadvantages of the approach “end-user development” are the following: 

· The risk consists in the possibility for the chaotic and undecided development process.

· In many cases the users can’t understand the whole system and it is very difficult for them to present complete set of appropriate requirements, without inconsistency. Sometimes the user’s decisions are restricted and out of control.

· Usually the users don’t keep the quality standards and the test procedures are not correct.

· In some cases the consumer puts to use the same data defined in different way, then update them – thus the effectiveness of data processing decreases. 

· The user creates own private subsystems. These subsystems are accessible only for the developer, so is he is absent or change your previous position this topic becomes unusable. The lack of common rules and standards cause many problems concerning the creation and document the applications. 

The above considering advantages and disadvantages describe the requirements for the Center of Information Servicing. Only IT specialists can successfully manage the development process. 

The main tasks of this centre are:

· The users’ training;

· Consultations about the choice of the appropriate tools;

· Assistance during the development and elimination of the errors;

· Development and assessment of the prototypes;

· Library of the application and databases;

· Assessment of the new hardware and software.


CIS implements the control during the integration of data, development of the new applications, quality check of the new products, information security, licensing of the software and hardware, preparation of the documentation, standardization.    

CONCLUSIONS

The main conclusion is that the successful life cycle management combines all considering above approaches. The right solution is taking into account the advantages and disadvantages of methodologies to achieve the main purpose of the project.

Usually we use some “best practice” solutions, as follows:

· During prototyping the developer can apply conventional as well as other approach;

· If the developer is the external firm – this firm decide whether to use conventional approach, or prototyping, outsourcing or commercial of the shelf software (COTS);

· It is difficult for the user to develop whole integrated system, even if he buys the appropriate software. Usually the consumers develop several applications, or solve separate tasks – for example interface modules, input-output etc. They can make some changes concerning the new requirements in the project area 

The manager art consists in the choice of the appropriate approach during each stage of the project development particularly for information systems design and to obtain maximal effectiveness based on the limited available resources.
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