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Резюме
Днешните дейности на мениджъра са специфични, особено когато се говори за процесите на вземане на решения. Те обикновено са пълни с информация в ситуация когато те не разполагат с време да се правят изследвания на проблема и информация за тях и от решаващо значение за вземане на правилно решение. В процеса на вземане на решение за компанията то може да бъде от съществено значение за получаване на конкурентно предимство, позициониране на пазара и просперитета или загуба на пазара. За да се намали времето необходимо за подготовка на данни за вземането на решения и повишаване на качеството и прозрачността на данни, препоръчваме използването на хранилище за данни и техники за визуализация като ефективни инструменти на мениджър за получаване на информация за вземане на решения.

Ключови думи: База данни, визуализация на информация, подпомагане вземането на решения за мениджъри

Abstract

Today’s manager’s activities are specific, especially when we talk about decision making processes. They, usually can be overcrowded with information and have a situation where they have the lack of time to research the problem and information about them and finally to make the right decision. Decision making process for the company may be essential for gaining competitive advantage, positioning of the market and the prosperity or market loss, fall down and bankrupt. For these reasons, one of the worthy activities of the manager’s teams is preparing information for managers, information which will be essential for the decision making processes. To decrease the time needed for the preparation of data for decision making and increasing the quality and the visibility of the data, we suggest using of data warehouse and data visualization techniques as efficient manager’s tools for gaining decision making information.
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Introduction

The challenges with actual moments of dynamic global surroundings are complicated with bulk information and are capable to create a huge gap between manager’s possibilities and the demands of their profession. Usually, they can be overcrowded with information and have a situation where they have lack of time to research the problem and information about them and finally to make a right decision. Decision making process for the company may be essential for gaining competitive advantages, positioning of the market and prosperity or market loss, fall down and bankrupt. For these reasons, one of the worthy activities of the manager’s teams is preparing information for managers [1], information which is essential for the decision making processes. 
The aim of this paper is to demonstrate how this process of gaining effective and efficient information for manager’s decision making can be done with decreasing the  needed time for decision making and increasing the effectiveness of gaining information. The proposed technology platform for solving these problems is based on the usage of computer information systems, data warehouse as a technology platform for gaining quality and un-volatile information and visualization and methods used for fast and efficient data presentation [2].  
The necessity of some prerequisite for implementing the company’s data warehouse will be explained in this paper [3], as well as the manner of planning, implementing and usage of company’s data warehouse. We will also present the end-user tools used by managers for the of usage data from the company’s data warehouse – shown in the particular example. 
The methods and techniques of data visualization used in this paper are just one drop of the ocean’s capability of these methods [4]. But, some of them usually demand more time to train managers, and they are not ready to spare this time. The managers can decide to use user-friendly tools for using a data warehouse, a specially prepared software tools for periodical reports and some tools for ad-hoc reports or reports on demands. For these reports, they must ask the staff of the IT team to help them, or to provide themselves with usage of OLAP cubes and Excel pivot tables or some sophisticated tools such as Cognos, Tableau or some other software tools from the wide palette of expensive commercial tools, available on global IT market.
The data warehouse creation – base for exploratory and visual data analysis for managers
The process of planning, creation and implementing the data warehouse is very complicated because of its specific nature, demands and prerequisites [2]. It is not only implementing the software “of the shelf”, but it is a process of company’s growing, organizational transformations and adapting of transactional information systems in heuristic way. First of all, there must be organizational consensus for data warehouse creation. Also, the most important is having a good sponsor and an excellent plan for data warehouse creation. This plan must have a specific part for training – all participants in the project must understand what is and what not a data warehouse is. Finally, the project of data warehouse creation must be done in time and in the planned expenses. 

When we talk about data warehouse it is obvious that all data from company’s transactional databases must be specified, recorded and cleansed in a specified manner and then loaded in the data warehouse. But, this process isn’t easy at all. For these reasons, some procedures must be followed.
The first step is to provide top-down analysis for gaining the manager’s decision making needs. This process is usually made with interviews and questionnaires and its outputs are usually reports, defined as human-computer interfaces and some specific manager’s demands for information visualizations.
Then, the bottom-up analysis will provide data for the availability of transactional information system’s data and will show which data is suitable for the data warehouse and what will be done with the other ones. When this phase is complete, the data warehouse administrator will be capable to create a company’s data vocabulary and define all needed entities and relationship for the data warehouse. When this phase is done, the system analyst may compare to the manager’s needs and the available data gives some propose for creating the first trigger procedures for extracting, transforming and loading data in the data warehouse. Sometimes, the system analyst may decide to create a sector warehouse – data marts instead of the company’s data warehouse. The screenshots created for the proposed system take part in the data warehouse is shown in figure 1 and transformations in specific snowflake schema, suitable for the data warehouse for one part – financial data marts from DW is shown on figure 2. 
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  Figure 1 Proposed DW for financial data marts       Figure 2 Snowflake schema for financial data marts
In the moment when data from the internal and external data sources are loaded, DW is ready for use. When this is done, some updating procedures have to be made and run periodically and the data in the data warehouse (or data marts) will be up to date. But, it is not a simple static process. The data warehouse must suit the changes in the transactional data as well as the external data sources. Responsibility for transactional databases is on the site of transactional database administrator and for data warehouse data, the responsibility is on the data warehouse administrator. All data changes must be saved in log-files, because in this way we create a very important company’s knowledge. All of the data warehouse’s metadata [2] must be saved and described because it is a very important knowledge for the company’s and the manager’s use of the data warehouse. 

Because of the complicity of data in the company’s transactional information systems, the process of planning, creation and implementation of DW depends of experience of planners, creators of DW, and organizational culture of the company’s members and manager’s readiness for DW implementation.
Managers and usage of DW in the decision making processes – Examples of usage
The manager’s decision making process and information, depends on and demands a lot of information prepared in a specific way. First of all, the managers must know which data can be used for preparing information and which methods and techniques are the most conveyable for gaining this information from data. It is a very difficult decision especially in this moment of flow of information available techniques and software in the market. For these reasons, managers usually don’t prepare information, but they take them prepared – from team members or IT staff. But, today’s dynamic time demand more and more information for managers and the new profile of manager demands a new strategy for information usage – they prepare self their information with using of data warehouse and user-friendly tools for gaining visual and table information. They prepare ad-hoc and periodical reports as well as “management by exceptions” or “management by perceptions” reports. But, the most important things in this concept are the management’s training for usage of these tools.
Before the data warehouse is created and operational, the managers and analytical staff have to be trained in order to use it. But, its usage depends of the manager’s education and capability to manipulate data. The managers must have a base of reports and visual representation of information, prepared by the IT staff, but the general idea is to use the data warehouse for exploratory analysis processes. This means that the managers must use sophisticated tools and aggregated data for obtaining this kind of analysis. But, first of all, the IT staff or the data warehouse administrator and programmers must prepare aggregated and summarized data as well as some multidimensional cubes which will be able to be used from the managers with their analysis tools. In this way, some dimensions and measures must be defined and provide information with analysis tools. The example of created cubes for company’s sale data is shown of figure 3a and 3b. The first one shows the Microsoft tools for OLAP - Analysis services and second – example of sale data cubes.
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	Figure 3a – Screenshot of MS Analysis services
	Figure 3b – Screenshot of OLAP sale data cubes 
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Figure 4 – Pivot table’s screenshot – manager’s tools for data analysis

The most frequently used software tool by managers for exploratory data analysis from data warehouse is Excel pivot tables combined with On Line Analytical Processes like OLAP cubes [5]. The OLAP cubes are created from the DW Administrator and the basic form of pivot table is created and poses in the manager’s desktop. The managers can change them and gain another form, filter data, create a visual representation and make some analysis. For this kind of analysis, the time for training is quite short. Examples of usage of these tools are shown in the figures 4, 5 and 6. The figure 4 shows a screenshot of excel pivot screen and figure 5 and 6 pivot table for sale data with selected filters and data visualization with excel chart wizard. In this way, the managers analyze data with visual technique and gain information for decision making.

In the software market, for decision support tools, there are a lot of sophisticated products for exploratory data analysis for managers. The biggest IT companies have their own products which may be very expensive and demand a lot of installed software for using them. We will mention Oracle DW builder with Oracle mining set [8], Cognos [7], Tableau [6]. But, depending on company’s interest, the managers can use any of the visualization and exploratory tools, presented on the IT market.
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Figure 5 – Pivot table for sale data with filter     Figure 6 – Visual representation of Pivot table sale data

Other user-frendly software tool used for visual data analysis from DW for managers is Tableau[6]. This software tool provides rapid analysis and data visualization, but demands more time for training. First, we must prepare information in available format for visualization, defined data dimensions and mesures and then, with drag-and-drop, pose the right dimensions and mesures in the right place of the desktop. In this way, managers may combine diferent visualization technique for the same data. For this paper, we provide data visualization of the local municipalities data -  comunal sector’s data with some visualization technique bars, scaterplots and nested hystograms (Figure 7). Data analysts have visual representation and can see what has heppened with the building and living space and then, make conclusions and draw information for decision making.
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Figure 7  Data visualization and analysis with Tableau software tools
Conclusion

The decision making process is an intensive process which can provide a company satisfaction or company losts. For these reasons, today’s manager’s work is connected with using lot of information of internal or external nature for making conclusions and decisions. Because information preparation demands lot of time and people (many), this process must be automated. This bulk information is obsolete if is not prepared in the apropriate manner. The base for information preparation is data warehouse creation. It is an excellent base for data exploration in many ways. Visual data exploration is the most desirable for managers and analysts. There are many software tools on the global IT market. Some of them demand lot of time for IT staff and managers for training, and the others are easy-to-use and their time demands are minimal. Depending of the available budget for software tools, the manager’s needs and the available time for training and organizational culture of the comapny, they may use different tools for DW creation and exploratory and visualization tools.
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