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Abstract 
The article is devoted to the classification of concepts and information models in the light of 

the construction of automated systems. Hierarchies ofconcepts and models are considered. 
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1. Introduction 

The field of Automated systems is now being actively developed.  It influences all spheres of 

human life.Moreover, it initiates the development of the theoretical foundations of designing and 

supporting automated systems during the life cycle. Today we have a set of concepts and models in 

the scientific field of designing and supporting automated systems. In this paper we analyze the set in 

order to find the causal factors which ensure  the success of using the concepts and models. 

It should be noted, that every classification system of concepts and models has a bit of 

subjectivism.However, the development of classification systems is a well-known research method. 

The use of the research method often produces good and interesting results.In this paper, the authors 

describe a classification system of concepts and methods for building and maintaining automated 

systems. 

2. Hierarchy of concepts 

In this paper, the authors propose to decompose the set of concepts into three levels. The first or 

top  level (Figure 1) includes concepts that are used for describing the greatest trends in IT field. The 

concept are the following: 

- using artificial intelligence in modern automated systems; 

- globalization and integration of IT systems; 

- applying the system approach  for building modern and complex  IT systems [1]; 

- supporting information and automated systems during their lifecycle [2]; 

- open systems [3]; 

- object-oriented approach [4] etc. 
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Figure 1: Concepts of the first level of the hierarchy 

 

The second level (Figure 2) includes concepts for supporting the design process of hardware and 

software systems. The concepts are the following: 

- situational approach [5]; 

- scenario approach [5]; 

- scenario-situational approach [5]; 

- logistics approach (every fact, every given in the right format, in the right place and at the right 

time) [6]; 

- agent-based approach [7]  and  etc. 

The third or bottom level of the hierarchy consists of concepts that are used to  (interpret) as 

practical guides. There are concepts for designing software and  information system. There are 

concepts for designing software and information systems. 

The design of information systems usually is based on a set of concepts. They are the following: 

- hierarchies of abstractions (DB scientific fields) [8, 9]; 

- aggregation  [8, 9]; 

- generalizations  [8, 9]; 

- normalization [8, 9]; 

- semantic networks (artificial intellect, open systems, etc.) [10]; 

- frame networks (artificial intellect, CAD, decision support systems etc.) [11, 12]; 

- multimedia frame networks (remote control and monitoring systems) [13]; 

- networks of frames with fuzzy logic (monitoring systems  etc.) [14]. 

The design of software is usually  based on a set of concepts. They are the following: 

- object-oriented programming [4] ; 

- procedure-oriented programming [15]; 

- structured programming [16]; 

- modular programming [17]; 

- etc. 



 
 

Figure 2: Hierarchy of concepts for designing automated systems 

 

It’s imported to note, that the classification criterion is not fully defined yet. For example, the 

situational approach has to be attributed to the top of the classification system because it is one of the 

main concepts for building IT systems. The first situational management center appeared in the 1970s. 

The market segment of this class of systems is actively expanding now. However, the situational 

approach has also to be attributed to the bottom of the hierarchy because it is actively used for 

designing automated systems (CAD, systems of remote control and monitoring systems, situational 

monitoring systems). 

The hierarchy of concepts is based on a simple principle. The level of the concept is related to the 

degree of its universality. If the concept is more universal, then its level is higher and it applies to a 

larger number of subject areas. Note, that designers of the systems have a lot of freedom when they 

use high-level concepts. The concepts do not offer specific strategies for designing systems, because 

high-level concepts are based on the philosophy of  developing programs and hardware. 

Consider the following example. Let us focus our attention on the concept of using artificial 

intellect in modern automated systems.   There are not certain technologies or specific tools for 

solving the problem of using artificial intellect in the concept. If a designer develops a modern 

software or computer system, then he has a problem of choice. The problem consists of choosing an 

element from a set of alternatives. They are the following: 

-to use business intelligence; 

-to develop a system of intelligent support for users or business processes; 

-to use artificial intelligence data models for building information support; 

-to apply different algorithms for logical conclusions; 

-to use hybrid knowledge to solve engineering tasks etc. 

3. Model hierarchy 

Let us analyze the models for supporting and designing automated systems during their life cycle.  

We have to select two classes. 

At the top level (first class), we will place the set of models. They are the following: 

Common concepts 
-intellectualization; 

-globalization; 

-systems approach, and others. 

Design process and product life cycle support concepts 
- situational approach; 

- scenarioapproach; 

-agent-based approach, and others. 

 

Information support and software design 

concepts 
-abstract hierarchy ; 

-frames network; 

-object oriented programming, and others. 

 



- models - descriptions of the processes of design and support of automated systems during the life 

cycle (cascade model, spiral model, etc.) [18]; 

- dynamic models of supporting  the processes  of resources selected for the designing  system 

[19]; 

- the dynamic model for describing the process of operating scenarios in automated systems [20]. 

 

 

The bottom-level models have engineering orientation. They are the following:  

- frame model for describing the design process of objects [12]; 

- frame model with multimedia frames [13]; 

- frame model with fuzzy logic procedures [14]; 

- hybrid frame-production model for the representation design processes of automated systems 

with multimedia [21]; 

-  hybrid situational models [22]  etc. 

 

Thus, if we focus attention on the models for supporting the design process and lifecycle, we can 

formalize only two levels of the hierarchy (Figure 3). 

 

 

 
 

Figure 3: Hierarchy of models describing the design processes and support of automated systems 

throughout the entire life cycle 

 

Note, that the classification of concepts has three levels, and the classification of models consists 

of two levels of hierarchy. This fact is determined by tradition:  there are three levels of abstraction in 

the scientific field of design. There are on the top-level cybernetic concepts. At the top level there are  

cybernetic concepts which are used to describe global processes in the subject area. 

At the middle-level there are machine-independent concepts and conceptual models that make 

possible to implement a project using several alternative platforms (or tool complexes, for example, if 

one creates DB systems, it possible to use ORACLE, SQL Server or other DBMS). 

The lowest level contains machine-oriented concepts and models for supporting the 

implementation of the project using specific tools such as C#, ADO.NET etc. 

 

Upper-level models 
-descriptions of design processes and support of automated 

systems; 

-a description of the choice of resources; 

-descriptions of the implementation of scenarios, and others. 

Lower-level models 
-frame model for describing the product design process; 

-model with multimedia frames; 

-frame model with fuzzy logic; 

-frame-production model; 

-situational models, and others. 
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