
LUCRĂRI ŞTIINŢIFICE, SERIA I, VOL. X (2) 

NEW DEVELOPMENT PERSPECTIVES OF THE DECISION 
SUPPORT SYSTEMS IN AGRICULTURAL EXPLOITATIONS’ 

MANAGEMENT 
 

NOI PERSPECTIVE DE DEZVOLTARE  A SISTEMELOR DE 
ASISTARE A DECIZIEI ÎN CADRUL MANAGEMENTULUI 

EXPLOATAŢIILOR AGRICOLE 
 

A. COJOCARIU*,  A. MUNTEANU*, CRISTINA OFELIA STANCIU* 
 

The management within organizations has gone through a lot of changes 
due to the development of the information society, and the new 
information technologies have been a positive influence of the decision 
making domain. The decision tasks have become difficult due to the large 
amount of information, and the human decision maker needs to be 
assisted by computer based decision support systems. The paper presents 
a study upon the components of decision support systems, with data and 
model management modules, and upon the data processing technologies 
within a highly computerized organization.  
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The management within agricultural exploitations has gone through 
a lot of changes due to the development of the information society, and the 
new information technologies have been a positive influence of the decision 
making domain. The decision tasks have become difficult due to the large 
amount of information, and the human decision maker needs to be assisted 
by computer based decision support systems. 

By decision support computer system we describe a computer 
instrument that has a goal of supporting managerial process through 
sustaining the decision-making process [2]. Using a decision support 
computer system on the agricultural production management level can be 
implicitly noticed, as a part of the whole managerial system. 
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The decision-making process is an assembly of activities performed 
by one or more individuals facing an event that creates multiple action 
possibilities, pursuing the choice of the best option, matching the deciders' 
scale of values [4]. 

The agricultural field of work must be gifted onwards with increased 
attention because this is playing an vitally important game within the rural 
activity, the population coverage in the rural areas, the environment 
management etc., thus decision support in this particular field of work must 
be sustained at least as strong as in any other. It must be well understood 
that decision support computer systems, likewise computer instruments, can 
significantly improve the quality of decisions and implicitly come with 
performances in the entire agricultural section. 

Designing a decision support system is not quite easy, for this 
purpose being necessary to precisely determine the deciders, the decisions 
they are responsible with and the necessary information for fundamenting 
these decisions. In this process occurs the difficulty of gathering all this 
information, especially because the complete information in most fields of 
work cannot be found as a centralized whole. Thus the necessary effort for 
designing and developing decision support systems is considerable. 

Researchers have had a tough job in trying to define decision support 
systems, as well as in establishing and defining their components. 

According to Sprague and Carlson [7], decision support systems 
would consist in the following components (Figure 1): data management 
component; model management component; user interface management 
component; decision support system architecture. 

Boncyek and Holsapple (Foundation of Decision Support Systems - 
1981) have considered a decision support system to consist in: dialog 
management; data management; model management. 

Decision support systems have five components, according to 
Hattenschwiller [7]: user; decision context; target system; knowledge base; 
working environment. 

Power has identified the following four components of a decision 
support system [8]: interface; the data base system (data base + DBMS); 
model system; communication component. 
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Figure 1. Decision support system’s components, according to Sprague and Carlson  

(Source: [6]) 
 

Nowadays, the components of decision support systems are very 
much like the ones identified by Sprague in 1982 (Figure 2): user interface; 
knowledge based subsystems; data management module; model 
management module. 

The user interface is a component that provides the communication 
between the user and the decision support system. The proper design of this 
component is really important, as it is the only one the user actually deals 
with. 
The data management method is a subsystem of the computer-based 
decision support system, and has a number of subcomponents of its own 
(Figure 3.): 
§ the integrated decision support system database, which includes data 

extracted from internal and external sources, data which can be 
maintained in the database or can be accessed only when is useful; 

§ the database management system; the database can be relational or 
multidimensional; 

§ a data dictionary, implying a catalog containing all the definitions of 
database data; it is used in the decisional process identification and 
definition phase; 

§ query tools, assuming the existence of languages for querying 
databases. 
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Figure 2. Decision support systems’ components 
(Adapted after [6]) 

 

The model management module consists in the following 
components (Figure 4): 
§ the model base, that contains the quantitative models that offer the 

system the capacity of analyzing and finding solutions to problems 
[11]; 

§ the model base management module, that is meant to create new 
models by using programming languages; 

§ the model dictionary, that contains the models’ definition and other 
information related tot hem; 

§ the creation, execution and integration module of models, that will 
interpret the user’s instructions according to models and will transfer 
them towards the model management system [11]. 
The Data Warehouse is a complex system that holds operational and 

historical data for an organization, representing a separate entity from the 
other operational databases. The huge quantity of data maintained in a data 
warehouse is collected from internal sources as well as from external 
sources of the organization. The data warehouse fetches data from 
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operational databases; the data can be then analyzed in various ways, for the 
purpose of helping the decider in the decisional process. 

 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 3. Data management module 
(Adapted after [11]) 

 

W. H. Inmon, the most remarkable author in the area of building 
data warehouses, describes these as “a subject-oriented, integrated, 
historical and non-volatile data collection designed to assist in the decisional 
process”, thus the primary properties of data warehouses: subject-oriented, 
integrated, with an historical character and persistent data. 

 
 
 
 
 
 
 
 
 
 
  

 
 

Figure 4. Model management module 
(Adapted after [9]) 
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Data warehouses can hold different types of data: detailed data, 
aggregated data, metadata; the latter also allow specifying the data structure, 
source, transformation rules, being used when loading data and thus playing 
an important role in populating the data warehouse.  

Data warehouses can be very useful to various categories of 
deciders, and the most important ways to benefit from the data within the 
warehouses are online analytical processing (OLAP) and Data Mining 
techniques. The OLAP technology refers to the possibility of aggregation of 
data in a warehouse, being able to filter the large amount of data to obtain 
useful information for the decisional process within an organization. 
According to specialists, an alternative term for describing the OLAP 
concept would be FASMI (Fast Analysis of Shared Multidimensional 
Information). The essence of each OLAP is the OLAP cube, also known as 
the multidimensional cube composed from numeric facts called 
measurements, categorized by dimensions [http://en.wikipedia.org]. These 
measurements are obtained from records in the relational databases tables. 
The outcomes of user requirements can be achieved by dynamically 
traversing the dimensions of the data cube, on a high or detailed level. 

 

 

Figure 5. The components of a decision support system within an organization using 
information technologies 
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The available technologies for managing data and information must 
lead to better understanding of past events and to predict the future through 
an increase efficiency brought to the decisions made, also involving Data 
Mining here. Data Mining techniques integrated with decision support 
systems determine the existence of a decision support tool that is still based 
on the man-machine interaction (man-computer system), and these two 
entities taken together represent a specter of computer-based analytic 
technologies developing a platform for an optimum combination for an 
data-driven analysis, but controlled by man [3]. 

The use of some new technologies has advantages but also 
limitations. The advantages refer to the fact that due to new technologies 
that involve artificial intelligence one can solve complex problems or 
problems that appeared to have no solution. These new technologies 
provided a certain growth of productivity and examination acquisition. The 
negative aspects are caused by the fact that the new technologies’ 
development is difficult and requires high costs, a lot of time and involves 
learning a lot of developing tools and specific programming languages. Plus 
that the personnel involved in the development of intelligent systems is 
insufficient trained for the moment. 

A decision support system in an organization using information 
technologies has the components shown in Figure 5. Still, depending on the 
system, on its complexity and functionality, the mentioned elements may or 
may not appear. 

It is important to understand that decision supporting systems are 
speeding towards a direction that will involve new technologies, including 
intelligent systems, Machine Learning technologies, distributed systems and 
collaborative systems. 
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