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Bases of database systems: concept, characteristic, architecture.
The database systems have nowadays an increasingly important role in the knowledge-based society, in which computers have penetrated all fields of activity and the Internet tends to develop worldwide. This paper aims to summarize the curricular area regarding the fundamental database systems issues, which are necessary in order to train specialists in informatics higher education. The database systems integrate and interfere with several informatics technologies and therefore are more difficult to understand and use. Thus, students should know already a set of minimum, mandatory concepts and their practical implementation: computer systems, programming techniques, programming languages, data structures. 
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Introduction

The notion of database system is used in the context of the development of the informatics application with databases. An informatics application requires a set of interrelated elements for the collection, transmission, storage, and processing of data with computer. A Database System – DBS is a set of interrelated elements, which allows the development and the deployment of a database application. These elements refer to data, software and others resources necessary in the development of a database application. The data are structured and stored on the computer, in the external memory (database) with specific software products (Database Management System – DBMS and application programs) and in a certain work context (legislative framework, organizational framework, equipment, human resources etc.). Thus, DBS involves a great complexity, a lot of components, and a large volume of data. All these aspects result from the structure of a DBS, namely from its architecture.

DBS architecture is a graphical and suggestive representation of the system elements and of the links between them. 

From the proposed architecture of DBS results three components:

1. The data are organized in a database – DB, which include: data collections; the data dictionary containing the data structure, constraints etc.; annex files that refer to the parameters files, index files and so on.

2. Software is the component addressed to develop and to explore the database and contains: database management system – DBMS and application programs.

3. The auxiliary elements are complementary components of the two above, which contribute to the completion and working of the entire DBS: set of automated procedures (routines) and manuals; legal, administrative and organizational regulations; hardware used; categories of users involved.
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Fig. 1. Components architecture of a DBS

DBS types can be grouped into different categories. These categories are obtained taking into account certain criteria for classification, of which the most important criteria refers to the logical data model implemented. 

Database Management Systems – DBMS

A DBMS is a complex ensemble of programs that provide an interface between a database and its users. A DBMS is the software component of a database system that interacts with every other component, ensuring the connection and independency between the system’s elements. Taking into account all these definitions, a software product is a DBMS if all of the following assertions are simultaneously true:

· it’s a system – an ensemble of interconnected programs that collaborate with each other to attain a shared purpose – creating database applications;
· it manages data organized in the external memory, according to a logical data model for the database;
· it achieves the objectives and functions of a DBMS.
The DBMS functions

A DBMS, through its functions, allows the authorized users access to the database, as specified in our definition of a DBMS. A short presentation of each of the four basic functions of a DBMS follows.

1.
The data description

A DBMS allows the definition of the data-base structure, using the Data Description Language – DDL. Defining the data can be realized at a conceptual, logical and physical level. 
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Fig. 3. DBMS functions

2.
The data manipulation

The manipulation function is the most complex one; it delivers update and query of data from the database, using the Data Manipulation Language – DML. The following procedures can be performed on the data: load, up-date, processing, and query.

3.
The data use

This function provides an assortment of interfaces needed to ensure the communication of all the users with the database. To implement this function, the DBMS has to provide facilities for several user categories: end-users, expert-user, and managers.

4.
The data management

The administration function is complex and can be performed only by a database manager. Such a user, which has a rich background in analyzing, design and programming, organizes and administer a database in all of its design stages. 

The DBMS architectures

The trend in recent years is that the DBMS architecture has evolved to a configuration with three components (as shown in figure 4) – kernel, inter-faces, and tools. This situation is encountered at the latest versions of commercial systems. Another trend is represented by distributed and object-oriented architectures of DBMS [2], which are more commonly used in network computers and in new types of applications. Since components / levels architecture reflects the current trend of DBMS structure, we further present it.

Starting from the specialty literature and studying the current trends, we have identified a modality of grouping the DBMS components and their graphic representation on three levels, and therefore we have designed the components/levels architecture of DBMS. The main advantages of our architecture are the following: it is very simple, easily understood, easily implemented, and it is portable - any kind of DBMS architecture can be adapted to the three levels architecture.
The
components/levels architecture 
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Fig. 4. The components/levels architecture of a DBMS

Conclusions

If we should summarize the current development trend of databases, only in some words, they should be integration and optimization.

The integration is carried out on different levels, but what we outlined in particular was the integration of databases technology with other informatics technologies. The DBS tend to be differentiated by the new informatics technologies integrated, and the transformations that occurred in this process are considered for optimization [1].

The optimization aims at efficient use of computing resources: time and space. The facilities offered by DBS aim at the increasing optimization, for all the aspects and this trend are maintained for the future. Thus, for example, an older approach – the database machine - is rediscovered and promoted [1] as a future solution for special performances of the databases: speed may increase 10 times!
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