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Abstract. The article discusses the fundamental tasks and the main stages of database design
facing the creation of an automated information system. The basic concepts of databases, automated
information systems, data models and database management systems are described, as well as
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area in terms of a certain model.
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Information and data in the modern world are important, key resources. Groups of
analysts, designers, and software developers create information systems based on databases.
Databases, in turn, allow you to save and sort the necessary information. Such information
systems allow you to support any research, planning, production and decision-making
processes.

Databases are used in all spheres of various branches of life. Thus, the modern
information society every second turns to huge arrays of information containing personal
information of millions of Internet users, corporate and other information [1, 2].

To begin with, it is necessary to understand the concepts of "automated information
system™ and "database".

An automated information system (hereinafter — AIS) will be understood as a set of
software and hardware designed to automate activities related to the storage, transmission
and processing of information. An automated system that organizes data and provides the
requested data is an information system. In general, the information system is used for
storing, searching and processing information and related organizational resources (human,
technical, financial, etc.), providing and distributing information. AIS are of two types —
knowledge-based (for example, expert systems, intelligent decision support systems) and
data-based (for example, application systems that are actively used in enterprises,
Institutions). Two reasons for creating such systems are:

- development of methods for the design and operation of systems intended for
collective use;

- the ability to collect, store and process a large amount of data about real objects and
phenomena, that is, equipping these systems with "memory".

Database (hereinafter referred to as DB) is a collection of data stored in accordance
with the data schema, which is manipulated in accordance with the rules of data modeling
tools. In other words, an array of shared data in data-based systems is called a database. The
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database is a model of the domain of the information system [3]. Thus, the database stores
data, and the AIS searches for this data in this database. At the same time, database design is
one of the most difficult and responsible tasks associated with the creation of this system.
As a result of its solution, the content of the database, an effective way of organizing data
for all its future users, and data management tools should be determined.

The designed database must store all data, provide information to the request of the
information system, but at the same time the absence of duplication and redundancy of
information, as well as data integrity (correctness) must be observed.

Fundamental problems that arise when designing a database:

1. Designation of the boundaries of the projected subject area of interest
(assignment), construction of the data structure of the subject area — conceptual design
(infological model).

2. Selection from various database management systems (hereinafter referred to as
DBMS) the optimal DBMS for a given subject area. Description of the database in the
DBMS language — logical design (datalogical model).

3. Definition of the types of data used and methods of access to them (queries,
reports, forms) — physical design (physical model).

The main stages of database design can be presented in the form of the following
diagram (Fig.1).
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Figure 1 - Database design stages

At the 1st stage of database design, a system analysis of the subject area is
performed. There are several approaches to determine the structure of the subject area —
functional, subject and design using the "entity - relationship™ method. The functional
approach is applied when the functions and tasks of all categories of future database users
are known, then a list of information needs of this circle of people is formed. Here the
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minimum required set of objects of the subject area is clearly defined. With a substantive
approach, the information needs of users are not clearly fixed. This approach is used when
developers have a clear idea of the subject area itself and what kind of information they
would like to store in the database, and the query structure is not defined or is not fully
defined. Then the main attention is paid to the study of the subject area and its most
adequate display in the database, taking into account the widest range of information
requests to it. The database being constructed can solve various tasks, but the disadvantage
of this database is the redundancy of information due to the large range of possible tasks.
The Entity—Relation (ER-method) method was developed in 1976 by P. Chen and it is a
combination of a functional and substantive approach to the infological design of a
database. Therefore, the latter approach is more often used in practice in relation to a single
database. So, the system analysis should be completed with a detailed description of the
information about the objects of the subject area, the specifics of the tasks, precise
algorithms and procedures for processing information, input and output flows of
information.

At the 2nd stage of design, data modeling is performed. Data modeling is the process
of creating a logical data structure.

At the 3rd stage, the designer selects a DBMS. DBMS is a set of programs and
language tools designed to manage data in a database, maintain a database and ensure its
interaction with application programs. The DBMS provides two groups of functions —
providing access to the database to application software and managing the storage and
processing of data in the database. At this stage, the designer makes a decision based on the
reliability and convenience of the system in operation, system performance parameters, the
cost of the system and software, the type of data model supported by the DBMS, further
opportunities for AIS modernization, etc. In practice, developers are guided by such factors
as:

- the type of data model supported by this DBMS, the adequacy of the data model to
the structure of the subject area under consideration;

- DBMS performance characteristics;

- the stock of functionality for further development of the information system;

-the degree of DBMS equipment with tools for data administration personnel;

- convenience and reliability of the DBMS in operation;

- availability of specialists for working with a specific DBMS;

- the cost of the DBMS and additional software.

The next step is to design a datalogical (logical) database model. At the stage of
logical design, the infological model of the subject area, presented in the form of an ER
diagram, is transformed into a logical (conceptual) database schema. When forming a
datalogical schema, each of the entities defined in the conceptual schema is displayed in a
table, which is one relationship. Relational databases with various sets of relationship
schemes are more often used, which, in turn, model abstract objects of the subject area and
semantic connections of these objects [4, 5].

The last stage is that all of the above steps are applied to a specific DBMS, databases.
The basis for physical design is the database schema obtained at the previous stage. Physical
design consists in linking the logical structure of the database and the physical storage
environment in order to place data most efficiently. The issue of placing stored data in
memory space and choosing effective methods of access to various components of the
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"physical" database is being solved. The results of this stage are documented in the form of
a storage schema in the data definition language. The decisions made at this stage have a
decisive impact on system performance.

During the operation of the system, it becomes possible to measure its real
characteristics. If a situation arises when the system does not meet all the requirements
imposed on it, then the system is reorganized, undergoes modification of its original project.

In conclusion, it should be added that with proper database design, the main and
complex task of creating an automated information system is solved, which will allow you
to operate with data, create the necessary queries and perform various operations with input
and output data. All this will increase the productivity of working with information, shorten
the response time to the requests of the information system, as well as facilitate the solution
of everyday tasks in various spheres of human activity.
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Kaszaxcman Pecnyonuxacort T)KM M.Faboynnun ameinoaesl A3amammulk KOp2ay akademuscyl,
Keoxwemay, Kazaxcman

ABTOMATTAH/IBIPBUIFAH AKITAPATTBIK XXYWEJE MBJIIMETTEP BA3ACHIH
KOBAJIAY ITPOLECIHIH, POJIT

Ayoamna. Maxkanana aBTOMATTaHABIPBUIFAH aKMapaTThIK JKYHEH! Kypy ajiblHIa TYpFaH
MomiMeTTep 0a3achlH JkoOamayAblH iprefli MIHIETTepl MEH HETI3rl Ke3eHJaepi KapacThIPbLIaJbl.
Monimertep 0a3achIHBIH, aBTOMATTaHIBIPbUIFAaH AaKMapaTThIK >KYHEHIH, MoNIMETTEp MOJAEIiHIH
XKOHE MOTiMEeTTep 0a3achlH OacKapy *KYHeciHIH Heri3ri TyciHikrepi cumartanrad. CoHai ak MmoHIIK
CaJIaHbIH KYpPBUIBIMBIH aHBIKTAyJIbIH HET13r1 TOCUIIEPIHIH MbICaAaphl KeATipuUIreH. Mamimerrep
0a3zachlH ko0anay MmpoleciHiH 631 0enriai 0ip MOJenb TYPFBICHIHAH MOHJIIK CAIaHBIH aKMapaTThIK
KYPBUIBIMBIHBIH O€pecMu aybI3Ilia CHIAaTTaMachlHAH TIOH/IIK CAJIaHBIH OOBEKTUIEPIHIH (OPMaIThIbI
CUMaTTaMachlHA aybICyNap Ti30€ri TYpiHAe YChIHBLUIFaH.

Tyiiinoi co30ep: aBTOMATTaHIBIPBIIFAH aKIMapaTTHIK XXyie, MoJiMeTTep 0a3achl, MOTIMETTED
Mojeni, MamiMeTTep 0a3achlH Oackapy Kyleci, MomiMerTep 0aszachlH jkobanay, MOHAIK aiMak,
TYKBIPBIMIAMAaIBIK ~ TU3aiiH, WHQOIOTHUSIIBIK  MOJENb,  aKMapaTTHIK-JOTHKAIBIK  ko0Oajay,
JATaNOTUSIIBIK MOJEIb, (PU3UKAIBIK Kobalay.
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Axademus epaxcoanckou 3auumol umenu Manuxa I'aboyinuna MYC Pecnyonuxu Kazaxcmar,
Kokwemay, Kazaxcman

POJIb TIPOECCA ITPOEKTMPOBAHMA BA3bI TAHHBIX B ABTOMATH3MPOBAHHON
NHOOPMAITMOHHOUN CUCTEME

Annomayus. B cratbe paccMmarpuBaioTca (yHIAMEHTANbHBIE 3a7aud U OCHOBHBIE ATarlbl
MPOSKTUPOBaHMsI  0a3bl  JIAaHHBIX, CTOSIIME  TEpell  CO3/JaHheM  aBTOMATHU3MPOBAHHOU
nH(popMalMOHHON cucTembl. ONHCaHbl OCHOBHBIE MOHATHS 0a3 JaHHBIX, aBTOMAaTU3HPOBAHHOMN
MH()OPMAIIMOHHONW CHCTEMBI, MOJICTH JTAHHBIX M CHUCTEMBI YIIpaBJICHUs 0a3amMu JaHHBIX, a TaKXKe
MIPUBEICHBI MPUMEPHl OCHOBHBIX MOJXOJOB JUIsl ONPEICICHUsS CTPYKTYpPhI MPEAMETHON O00IacTH.
Cam mporecc NpOEKTHpOBaHMSI 0a3bl JAaHHBIX TPEJICTABICH B BHJE MOCIEAOBATEIHHOCTH
Mepexo/I0oB 0T He(hOPMATLHOTO CIIOBECHOT'O OMHCAHUSI MH(POPMAIIMOHHOW CTPYKTYpPHI MpeaIMETHON
obiactu K (hOpMaTM30BaHHOMY OIUCAHUIO OOBEKTOB MPEAMETHON 00aCTH B TEPMUHAX HEKOTOPOI
MOJIETIH.

Knioueswvie cnosa: aBroMatu3npoBaHHas WHGOPMALMOHHAS cHCTeMa, 0a3a JaHHBIX, MOJIENb
JaHHBIX, CHCTEMa YIpaBlIeHUs 0a3aMu JAaHHBIX, MPOEKTUPOBaHHE 0a3bl NAHHBIX, MPEAMETHAs
00J7acTh, KOHIICNITYAJIbHOE MPOCKTHUPOBAHHWE, WH(OJOTUIECKAsT MOJeTb, HWH(OOPMAIMOHHO-
JIOTUYECKOe MPOEKTUPOBAHKE, AaTajJorn4ecKast Moelb, GU3NYECKOe MPOSKTHPOBAHHE.
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