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SUMMARY  

 

The current situation had to be assessed first to develop the modern decision-making system of cattle 

breeding agricultural farms. During the interviews, the voluntarily participating companies’ middle 

and senior managers provided the information for the research – we could carry out our analyzes based 

on a sample consisting of 15 companies, which served as a basis to implement the decision-supporting 

information (IT) system.  

During the survey it was found that the IT systems used by the examined businesses provide help 

primarily to livestock breeding and accounting, but these systems are usually independent of each 

other and work in an isolated way. Based on these facts we can conclude that it cannot be regarded as 

a complex decision-supporting system, as it only covers the information needs of certain sub-areas.  

The studies concentrated on analyzing the data from dairy cattle keeping and pointed out that the 

currently used systems communicate insufficient information to middle and senior managers, because 

they do not contain enough information for planning.  

There were a large number of managers who said that the existing systems do not help decision-

making in relation to production, as the received aggregate information was not company-specific and 

manager-specific, and so they do not match clearly the decision-preparation tasks.  

A solution to the presented problems may be reached in the future if software companies cooperating 

with higher educational and research institutions and keeping in mind the corporate needs, would 

create software packages which exploit the decision-supporting information technology systems more 

thoroughly and would be more company-oriented  than the current ones.  

Currently, the paper-based calculations still play a crucial role in the preparation of decisions of the 

examined dairy companies, and in some places, plans are drawn up by using simple spreadsheet 

systems, which do not include long-term plans and complex calculations, only the plan numbers.  

Their application takes a considerable amount of time and carries a high potential for errors. At the 

examined dairy companies, it was a requirement to establish a planning and monitoring information 
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technology system, which helps in operational decision-making, and in problem diagnosis and fits the 

companies’ management profile better.  

Based on the results of the studies, a decision-supporting information technology system was 

developed for the dairy businesses, which contains all the needs that came to the surface at the 

examined dairy farms during the research.  We hope that the finished software helps the managers to 

achieve well-founded decisions.  

Based on previous experience, the conclusion can be drawn that the indicators calculated by the 

developed software proved adequate for the operational decisions, and thus they contributed greatly to 

creating the basis for the decisions of the managers, and to the planning processes.  

Another advantage is that instead of generating lists from independent transaction systems, aggregate 

data appear on a single interface, facilitating the management of companies better, and helping to 

ensure their effective operation.  

Keywords: dairy farm, DSS, planning 

 

INTRODUCTION  

 

These days, a wide range of agricultural enterprises uses different IT solutions, and special agricultural 

activities’ supporting software.  

The creation, maintenance and increase of competitiveness places a bigger and bigger responsibility 

on the company managers who are trying to make their economy more efficient, ensure the more 

precise accountability of their costs, and make the strategic, tactical and operational decisions on their 

economy with the help of the services provided by the information technology.  

In our research, we performed the development of decision-supporting software, which may assist the 

cattle keeping business organizations.  

 

LITERATURE OVERVIEW  

 

A decision is aimed at solving a problem, an unsatisfied condition. Decision-making is a process 

during which, after a problem is detected, several options for action are created and we choose from 

them to achieve a certain target. The problem is solved when, for the decision-maker, the current state 

matches the desired state. The perception of a problem is subjective, because people in the same 

situation may detect the given state differently (Elster 1986, Zoltayné 2002, Sántáné et al. 2008). The 

decision-making may be based on various assessments of the situation. For an optimal decision 

(Optimal Decision), the decision-maker is fully informed, he is objective, and has the knowledge of 

the outcome of each version of the action. In this case, the choice of the best course of action is 

available. Herbert Simon has proved scientifically in 1950 that in real life people are not able to make 

an objective decision; our mind is only able to receive a limited quantity of information.  
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Based on that, he has introduced the principle of bounded rationality (principle of bounded 

rationality). “With regard to the formulation and solution of complex problems, the capacity of the 

human brain is very small compared to the magnitude of the problems it encounters in real situations, 

making it difficult to solve these problems on the basis of objective rationality” (Simon 1982 cit 

Zoltayné 2002).  

Further developing the principle of bounded rationality, Herbert Simon developed the foundations of 

satisfactory decision. In this case, the decision-maker does not to seek the optimum condition, but he 

is satisfied with a "satisfactory" solution close to it (Simon 1983, Zoltayné 2002, Sántáné et al. 2008).  

Much information is needed in order to make management decisions; however, managers need 

processed information. The information should be available in time to take the necessary decisions. 

For the various fields, only the information which is important for the persons working there is 

required, and they do not need everything.  

The decision-supporting systems use data and information as an essential resource to provide useful 

information. Their main aim is to produce information, namely to create goal-oriented messages that 

are new to the user, will eliminate uncertainties, and help him or her to solve the tasks and make 

decisions (Sántáné et al. 2008).  

The information is interwoven into the operation of the businesses so far that the company can be 

interpreted as an information processing organization. The subsystems specialized in the handling of 

information are related to all affected parts of the company (customers, suppliers, competitors, 

company’s products, data on the overall economy, etc). The collected data are transformed into 

information during processing, and while undergoing the processing, the data actually become useful 

for the decision-maker, who interprets the information and makes decisions based upon it (Chikán 

2005).  

In the transformed system of agriculture, it is expedient to create information systems which, at low 

cost , enable a broad overview of the economic activities, the recording and evaluation of the most 

important economic processes, the preparation of decision-making, and  planning (Székely et. al. 

2008).  

The information can be used, at least potentially, within the framework of the following four large-

scale ranges: as result indicator, as awareness increaser, as the reflection of the system’s structure and 

dynamics, and as the determiner of the parameters indicating the current status of the system.  

A single statistical piece of data, or the aggregation of statistical data in different periods, can be used 

for all of the above-mentioned four purposes. On the other hand, some types of information may be 

particularly suitable for any of such applications (Simon 1977).  

In József Sziray's book, the need for information is depicted closely next to the organizational 

hierarchy levels (Sziray and Gaul 2007). The different levels and types of problems present different 

demands for information. At senior management level, where the manager or owner meets 
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unstructured problems and strives to solve them, soma typically ad-hoc, occasional, total (aggregate), 

forward-looking, external, wide-range of information is required (Figure 1).  

 

 

Figure 1. The features of information for each management level and problem structure 

Source: own editing, based on Sziray and Gaul (2007) 

 

For operative decisions, pre-specified, scheduled, detailed, frequent, backward-looking, and insider 

information on a narrow area is required for the employees.  

The characteristics of the information show an intermediate character for the tactical management 

between the features of the two extreme positions (Sziray and Gaul 2007). 

The Decision Support Systems make up an important type of the computer information systems 

(Gorry and Morton 1971). The continuously developing hardware and software industry has opened 

and provided countless new opportunities. In parallel with the technical development, this scientific 

area is undergoing constant change and development.   

 

MATERIAL AND METHOD  

 

One of the objectives of the research is to identify the IT shortages and problems regarding the 

managerial decision-making and to present a solution for eliminating such shortages and problems that 

is easy to use by those affected. Therefore, we have developed a system and the associated software – 

using economic information technology knowledge – with the help of programming techniques, which 

satisfy the requirements of the age (programmed by Gergely Teschner).  
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The software source code is not hidden, because we would like to contribute and assist with the 

decision-making of Hungarian agricultural companies. As it can be used, copied, distributed and 

modified freely, it can serve the more specialized corporate demands, as well.  

The system and the software development concerns four areas: planning, database forming, 

programming, and testing, followed by operation under real conditions to support the operative 

decisions.  

 

Design  

 

The design has been made with the standard UML (Unified Modelling Language) 2 program 

language, the language most widely used in the software development industry throughout the world. 

The UML means Unified Modelling Language, which is a general-purpose visual modelling language 

and is used to specify, visualize, design and document the architecture of the software.  

The so-called design diagrams, produced at the start, differ substantially from the programming source 

code created in a text format during the implementation. The UML language supports the approach 

and the design philosophy of the modern object-oriented programming languages.   

 

Creating a database 

  

While forming the database structure, we focussed on extensibility, multi-user access, and on the 

demand that the technology should be a widespread one. The opportunities offered by the system of 

criteria were limited by the available knowledge and experience, so the choice fell on the MS SQL 

relational database-handling server, developed by Microsoft. In order to get the program to work 

together with the different relational database management systems, the so called LINQ language was 

added, a uniform programming model for any kind of data source. LINQ provides the opportunity to 

inquire and change the data in a uniform manner, regardless of the database. It is a new data 

abstraction layer between the actual data and the software working with the data (database server in 

MS SQL Server Express). 

 

Programming 

  

In terms of the programming language, the object-oriented approach also came to the fore with the 

choice of the C # language, which was developed by Microsoft as part of the .NET Framework object-

oriented programming language. The software development environment is Microsoft Visual Studio 

2010.  

The programming was built around three milestones:  

- Connection to the database 
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- Business logic programming  

- Creation of the User Interface 

  

Testing  

 

In creating the functionality, the program was continuously tested, and any bugs were fixed, but it was 

also necessary to test the finished software under real conditions with real users. This would be 

followed by the installation and commissioning of the "live" system.  

 

RESULTS  

 

Gathering information to create the system 

 

The creation of the system was preceded by a national survey within the framework of the GOP-1.1.1-

09/1-2009-0007 R&D tender, in which Gergely Teschner also participated. The extent and the 

duration of the in-depth interviews depended on the number of participants. Based on the here 

generated information, methods were developed that will be described hereinafter.  

The needs identified during the interviews and the examined decision areas showed the necessary 

direction of the software development, and its essential criteria. It became clear that there is no 

program for cattle farm leaders that would help them in the planning, control and decision-making 

processes. It  was deemed to be important that the studies should not only develop a theoretical model, 

but  that the software should be tested in practice, and by making its source code open, to allow its use 

widely. During the in-depth interviews, a variety of unique, company-specific needs were formulated 

due to the various leadership aspects, and leadership styles. During the development, it was required to 

involve practitioners, managers, and livestock producers. Finally, two companies participated in the 

development, from which good working relationships were developed throughout the entire process. 

As a result of this interaction, close co-operation was evident during the design, database creation, and 

the software writing and testing processes.  

 

Designing the system  

 

During the design, planning and decision-supporting tasks had to be identified from the results of the 

interviews and in relation to the functionality of the software.  

From the IT side, the latest tools and technologies were being used in the light of the requirements, 

and subject to currently available possibilities. The system to be developed had to be made suitable 

both for the network operations and for the automatic importing of data.  
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With the help of the middle and top managers, we managed to record the data, which we wanted to use 

in the design by all means, and which should serve as a reference point in a comparison with the actual 

data. According to the needs of companies operating in the cattle industry, four main groups have been 

developed: dairy farming, young calf stock, stock cattle, and calf stock management. The management 

of these areas happens with the help of four separate "tabs". Within each area, the following separate 

points were created:  

- Dairy farming:  

days of feeding, the average number of stock (pc), major product (litres), sold milk (litres) / cow 

(litres / cow), milk for animal feed (l), population growth (number and kg), specific milk 

production (litres / cow),  adult cow (number and kg), cow mortality (pc), income  from milk 

sales (HUF), specific milk sales (HUF / l), cow sales (quantity and kg), forced cow slaughter 

(number and kg), income from cow sales (HUF), cow's average price (HUF / kg and HUF / 

piece) and average weight (kg / each), use of fodder (kg), specific use of fodder (kg / l)  

- Young calf stock:  

days of feeding, the average number of stock (pc), weight gain (kg), specific weight gain (kg/ 

feeding day), start of breeding (pc and kg), sold for slaughter (pc and kg), income  (HUF), 

average price of calf (HUF/kg), calf mortality (pc and kg), use of fodder (q), specific use of 

fodder (kg/kg) 

- Stock cattle (fattening stock):  

days of feeding, the average number of stock (pc), weight gain (kg), specific weight gain (kg/ 

feeding day), sold for slaughter (pc and kg), income  (HUF), average price of bull (HUF/kg), 

bull mortality (pc and kg), use of fodder (q), specific use of fodder (kg/kg) 

- Calf stock:  

days of feeding, the average number of stock (pc), weight gain (kg), specific weight gain (kg/ 

feeding day), sold for slaughter (pc and kg), income (HUF), average price of calf (HUF/kg), calf 

mortality (pc and kg and %), use of fodder (q), specific use of fodder (kg/kg) 

As we can see, it is the function of the program to derive data from each field, and to make 

calculations.  

Based on the interview and the corporate consultations, the monthly plan-actual comparison seemed to 

be practical as a basis for the operational decision-making, so the software was designed accordingly. 

The planning data was entered per month; also the comparison was done in a monthly breakdown. It 

was important during the design of the software to focus on the needs of the practitioners to avoid 

creating an opaque system with unnecessary functions.  

While planning, we had to keep in mind the ease of use, which our interviewees asked for particularly. 

 The majority of the leaders prepared the annual, the quarterly and the monthly data plans using 

spreadsheet software.  
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The user interface was designed to be similar to the usual tabular display, making its overview easy for 

the users.  

Based on the results of the interviews, it was also a basic requirement to avoid adding new, 

independent software into the business practice where the data must be recorded manually.  

To prevent this, it was necessary to develop a one-way interface to prevent new potential errors during 

data entry, and, at the same time, to save working time by automating the process.  

The structure of the system, which satisfies the requirements, is found in Figure 2.  

 

 

Figure 2. Created system structure 

Source: own study 

 

As shown in Figure 2, there is one-way connection between the general ledger system and the 

database, while there is a two-way connection between the users and the database. With this solution 

we can achieve in practice that, within the company, the person on top of the corporate hierarchy, 

determines the next year's plan data, i.e. enters them into the database, and then the accounts 

department sends the actual data from the general ledger accounting system to the database. The plan-

fact analysis can be monitored at other levels of the corporate hierarchy, too.  

Within one business year, the environment surrounding the enterprise is constantly changing, as 

unexpected events may occur. The changed circumstances generate new decision situations, and it is 

important for the leader to quickly recognize any new situation. Therefore, a warning function has 

been added, which warns the user when the given difference between the planned and the actual data 

is reached.  

To enable the practical use of the software under different management approaches, the system has 

been designed to be extensible, to be able to satisfy the individual, firm-specific managerial 
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requirements. Therefore, the full range of the ledger data is included in the database server, where 

additional data manipulation can be performed (the software operates in UML 2 language).  

 

The system’s database  

 

While designing the database, it was a major aspect to choose technology that meets the requirements 

of the modern age. The development of the database server was needed, because a large amount of 

data shall be processed, even retrospectively for years, all with high data security; this could be solved 

by using a relational database (the logically related data are stored in the lines of the relation, and the 

data for the same quantities appear in the columns).  

During the database design, the system to be mapped in the database was analysed first, and the scope 

of the data to be stored was defined. Then the relationships between relations were examined. Finally, 

the logical database model had to be mapped at physical level, taking into account the companies’ 

hardware and software systems (the database was finally formed on the MS-SQL Server Express).  

While writing the software, we had to make sure to avoid having to rewrite the source code if a 

different database server need should arise. Therefore, the LINQ language was incorporated into the 

program code.  

The data arriving from the general ledger system are CSV (Comma-Separated Values), which is a 

comma-separated text file. Figure 3 shows a part of the CSV file to be imported.  

 

The data are coming from the general ledger system, distributed as follows, from left to right: 

sectoral code, general ledger code, general ledger name, analytical account code, analytical account 

name, net quantity, number of pieces.  

While forming the database tables, these provided the basis; then the plan data, the tables and the 

auxiliary tables were developed. After connecting the primary keys and tables, the SQL relational link 

was established, as Figure 4 illustrates. 
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Figure 3. Chart: Part of a CSV file to be imported 

Source: own study 
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Figure 4. SQL table relations 

Source: own study 

 

For the identification of the records, an "id" field has been introduced. In the database, the design data 

specified by the user and the data imported from the general ledger system are stored. Using such data 

through the application’s interface, the business logic, i.e. the data received as the result of the 

calculations, are shown. The latter results are not stored, they only exist at runtime.  

The importing is done once a month, always with the previous month's general ledger data content. If 

required, the data can be imported more frequently, even weekly or bi-weekly, with a unique design. 

As the two companies involved in the research and development have the same accounting software, 

the data can be moved between the two systems with the help of the same interface.  

 

The computer software, which implements the system   

 

For programming, the program had to be broken down to several layers, and projects based on the 

operation:  

- Business Logic: The source codes found here contain the calculations, the simple 

multiplication-division operations, the specific fodder calculations, etc.  

- Data Access Layer: this layer provides the connection with the database. Each 

database operation is declared here, together with the plan and the actual data.  

- Import Layer: The General Ledger data are imported in this layer.  

- Models: in this layer the source codes are found, which provide the data to be 

displayed for the user, including the plan and the actual percentage data, too.  
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- User Interface: This layer is responsible for the user interface. The software’s colour, 

the function keys, the cells, etc. are located in these files.  

The size of the program would not have justified this kind of complex division, but this method 

provides the basis for any expansion at any direction, satisfying special needs. We are absolutely sure 

that the end users will have a completely different access to a database than on the test computer.   

To solve this, only the connection declaration described in the Data Access Layer should be modified. 

If new calculations should be performed on the existing data, it is enough to define the Business Logic 

and then use the new methods in the Models layer. It may also happen that changes need to be made 

on the user interface, e.g. screens with significantly different resolution are used on the given cattle 

farm.  

Such optimization can also be done by modifying the User Interface.  

During the in-depth interviews, individual needs were expressed, and with this solution – with less 

workload - these can be met.  

During programming, providing support for the management was a priority. The management’s basic 

task is to take appropriate decisions to achieve the goals of the organization. During the value creation 

process, the resources should be focussed on, and then they should be measured, evaluated, planned, 

and analyzed. Programming, and then the development of the user interface, has been made by taking 

all of these factors into account.  

 

The system’s operation at the companies of the cattle industry  

 

The complete program covers four distinct areas - dairy farming, young calf stock, fattening stock, calf 

stock.  

Figure 5 dairy shows the dairy farm-related plan and actual data during the software’s running with 

the real ledger data.  

The operation of the system is as follows. 

On the left-hand side the User Function keys are found with which instructions can be given, and there 

is an item on the list in which the months of the year can be selected by the user.  

The plan data are located on the left-hand side of the main window. The user must specify the content 

of the yellow cells; the additional data are calculated values. On the right-hand side, the values 

calculated from the data imported from the ledger system are shown.  

Some of them are comparable to the required plan data, emerged as a demand, and those which are not 

comparable, were placed in the rightmost column of the main screen.  

 



Operative decision-supporting information technology system for the companies of the cattle sector 

73 

 

 

Figure 5. The complete software’s user interface 

Source: own study 

 

It is vital to provide decision-support during the analysis of the design and the actual data in a way to 

display the difference between the plan and actual data matching the needs of the manager. 

This was achieved by giving different colour marking to the rated values of differences in the 

percentage (the percentage intervals can be changed, as the management requires): 

- 0-5%, the difference is not marked with a different colour; 

- 5-10%: orange letters indicate such deviation; 

- 10% <: red-coloured letters indicate the deviation. 

The leaders did not wish for the difference directions to be indicated with different colours. 

They consider awareness-raising important, because further investigation is required if there is a 

bigger difference in a given field than planned. 

Based on the in-depth interview, it can be stated that the managers formulate their annual plan 

numbers prior to the relevant year and then break them down to the twelve months of the year. The 

manager handles these plan numbers in the software as shown in Figure 6: he chooses the desired 

month from the list, and then enters the data into the specified cells - marked in yellow. In the case of 

any error or modification, the use of a special password is required. 
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Figure 6. Selecting the months, requesting the password 

Source: Own study 

 

If the user has entered the plan data for the given month, he can store them in the database with the 

help of the Save button. During the installation of the software, it is possible to enter the plan and the 

actual data, before the software’s use, into the database directly.  

The previous year's plan and actual data recorded in the system support the development of the plan 

numbers of the relevant year.  

Once the plan data are entered and saved in the database, the data can be imported from the general 

ledger system. The design of the system allows even the accountant to perform this operation on their 

own computer. The leader does not need to send the general ledger data; his working hours can be 

reduced.  

During importing, the comma-delimited CSV file, presented before, is being read in, and the program 

uploads the cells of actual data, in each of the four areas. The differences are apparent and readable 

immediately in the central column. After importing, the manager can see priority areas immediately 

which exceed the limits he or she previously set.   

Using the system is quick after training. The formulas set out and tested in the Business Logic work 

directly from the general ledger data; there is no double manual data entry. The combination of these 

two factors allows the display of accurate data for the decision-maker.  

Further developmental demands may come up, including, among others, graphical representation, the 

comparison to the corresponding month of the previous year, and analysis. These improvements are 

the tasks of the next period.  

In our opinion, using the program greatly assists the decision-makers of dairy farms to identify 

problems and to make their decisions.  
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Operatív döntéstámogató számítógépes rendszer a szarvasmarha ágazat vállalatainál 

 

TESCHNER GERGELY – CSATAI RÓZSA – GOMBKÖTŐ NÓRA 

Nyugat-magyarországi Egyetem, Mezőgazdaság- és Élelmiszertudományi Kar 

Gazdaságtudományi Intézet, Mosonmagyaróvár 

 

ÖSSZEFOGLALÁS 

 

A szarvasmarha tenyésztő mezőgazdasági vállalkozások korszerű döntéshozatali rendszerének 

kialakításához először a jelen helyzetet kellett felmérni. Az interjúk során az önkéntesen részt vállaló 

vállalkozások közép- és felsővezetői szolgáltattak információt a kutatáshoz - 15 cégből álló minta 

alapján tudtuk az elemzéseinket elvégezni és ez szolgált alapul a döntéstámogató informatikai rendszer 

megvalósításához. 

A felmérés során megállapításra került, hogy a vizsgált vállalkozások által használt informatikai 

rendszerek elsősorban az állattenyésztéshez és a könyveléshez nyújtanak segítséget, ezek a rendszerek 

általában egymástól függetlenek és szigetszerűen működnek. Ezek alapján megállapítható, hogy nem 

tekinthetők komplex döntéstámogató rendszernek, csupán egy-egy részterület információ igényét fedik 

le. 

Vizsgálataink középpontjába a tejelő szarvasmarhatartás adatainak elemzése állt és rámutatott arra, 

hogy a közép és felsővezetők számára nem kielégítő információkat közölnek a jelenleg használt 

rendszerek, mert a tervezéshez nem hordoznak elegendő információt. Kimagasló volt azoknak a 

vezetőknek a száma, akik úgy vélekedtek a meglévő rendszerekről, hogy nem segítik a termeléssel 

összefüggő döntések meghozatalát, mivel a kapott aggregált információk nem cég és vezető 

specifikusak, így nem illeszkednek egyértelmű módon a döntés-előkészítő munkálatokba. 

A bemutatott problémákra megoldást adhat a jövőben ha szoftverfejlesztő cégek együtt működve a 

felsőoktatási és kutató intézményekkel, - szem előtt tartva a vállalati igényeket – a jelenleginél 

„vállalat közelibb”, a döntéstámogató informatikai rendszereket alaposabban kihasználó 

programcsomagokat hoznának létre. 

Jelenleg a vizsgált tejtermelő vállalkozások döntéseinek előkészítésében még mindig döntő szerepet 

kap a papír alapú kalkulációk, illetve néhány helyen az egyszerű táblázatkezelő rendszerek 

használatával készítenek terveket, melyek távlati terveket és komplex számításokat nem tartalmaznak 

csak a tervszámokat. Ezek alkalmazása jelentős időt vesz igénybe és nagy hibalehetőséget hordoz 

magába. A vizsgált tejtermelő vállalkozásoknál igényként merült fel egy olyan tervezést és ellenőrzést 

végző információs rendszer létrehozása, amely segíti az operatív döntéshozást, a problémák 

felismerését és jobban illeszkedik a cégek vezetői profiljába. 
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A vizsgálatok eredményei alapján kifejlesztettünk egy döntést támogató információs rendszert a 

tejtermelő vállalkozások számára, ami tartalmazza mindazon igényeket, amik a kutatások során 

felszínre kerültek a vizsgált gazdaságoknál. Az elkészített szoftver reményeink szerint nagyban fogja 

segíteni a vezetők döntéseinek megalapozását. 

Az eddigi tapasztalatok alapján az a következtetés vonható le, hogy a kifejlesztett szoftver által 

kalkulált mutatószámok megfelelőnek bizonyulnak az operatív döntések során, így nagyban 

hozzájárulnak a vezetők döntéseinek megalapozásához, valamint a tervezési folyamatokhoz. 

További előny, hogy az egymástól független tranzakciós rendszerekből generált listák helyett az 

aggregált, egy felületen feltüntetett adatok jelennek meg, jobban segítve a vállalatok irányítását, ezzel 

segítve azok hatékony működését. 

Kulcsszavak: tejtermelő gazdaság, DSS, tervezés 
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