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Abstract

Main problem: Today, information is not only a data source, but also becomes a resource itself that can
be fully processed. The amount of information in modern conditions significantly exceeds the amount that
control systems stored a few years ago. The modern development of industry, services, education and other
spheres that use information not only as one of the main resources, but also as a means of management, requires
ensuring a quick search for the necessary data. For example, considering the educational sphere, it can be seen
that information forms the basis not only of educational processes, but also acts as the main resource in the
organization of the learning process itself. An example is the working curriculum of the discipline, where the
number of hours for studying each topic is indicated, as well as practical tasks and control questions assigned to
each topic. In the service sector, for example, information is the main resource in the accounting system, which
defines any information processing process as a business process. These tasks are solved by developing an
information management system that provides optimal access to information that is strictly structured in
accordance with the objectives of the organization or enterprise.

Purpose: To analyze and perform the first stages of designing an information subsystem on the example
of a real business process using instrumental CASE tools designed to automate the software development
process. Demonstrate the full cycle of database design of the information subsystem, starting from the
construction of the model and ending with the automatic generation of a real database.

Methods: The article discusses the most popular methodologies of CASE tools: IDEFO, IDEF1X. The
listed methodologies are designed to automate the process of designing and developing programs. The functional
model of the business process is built in the notation of the IDEFO methodology. The business process
information model showing the structure of the information system database is built in the notation of the
IDEF1X methodology.

Results and their significance: The article provides an example of the analysis and design of the
information subsystem «Movement of the library's book fund» using instrumental CASE-tools. The process of
designing the database of the information subsystem is carried out in full, for the most popular database
management systems SQL Server and MS Access. The described example demonstrates the obvious advantages
of using modern design methodologies in order to optimize the main stages of software development, which
include analysis and design. As a result, a comprehensive model of the business process «Delivery of the book to
the reader» was built using tools based on CASE-methodologies. The model includes two points of view:
functional and informational components. In addition, the description of the database development process in the
example includes all stages: from building a model to automatically generating a real database. The resulting
model, as well as the description of its construction, is a clear example of the use of instrumental CASE tools for
system analysts and IT developers.

Keywords: information system, analysis, design, instrumental CASE tools, model, IDEF methodologies,
database.

Introduction

The development of integration in the information sphere has led to an increase in volumes, and as a
result, to an increase in system requirements for information systems. If earlier it was enough to develop a
desktop software tool for automating an employee's workplace with storing a database and the program itself at
one employee's workplace, now such a solution is suitable only for small information systems where the
allocation of a separate storage in the form of a server is irrational. However, as a rule, the creation of an
information system requires the development of client-server data warehouses.

Rationally structured information guarantees the reduction and sometimes complete elimination of risks
such as duplication and redundancy of data, and, as a result, an increase in the speed of data access and a
decrease in memory resources occupied by the database. Thus, solving the problem of data structuring becomes
one of the key tasks of an information system developer.

The professionally designed interface of the information system allows users of the system to
significantly reduce the process of adaptation to the process of automation of the main functions of the
organization. At the same time, a well-thought-out and implemented functionality of a software tool is a task
that needs to be solved together with the customer. And in this case, it is also necessary to solve the problem of
the most accurate formulation of the task and a sufficiently clear representation of the entire course of work for
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the customer at each stage of software development. Solving the problems of data structuring and interface
design can be attributed to the main elements of the design and implementation of the information system being
developed. These tasks can be rationally implemented through the methodology of system analysis.

Materials and methods

Modern methods and technologies of system analysis make it possible not only to optimize the process
of designing and developing an information system, but also to automate individual, and sometimes all stages of
software design, using a powerful graphical interface, which allows you to solve the third task: the interaction of
the customer and the contractor at all stages of information system development. In particular, such
methodologies include CASE-methodologies for software development. There are a huge number of tools for
developing graphic objects. From this class, it is necessary to highlight special tools that contain not only a
powerful set of graphical tools, but also have functionality that allows you to automate part of the operations.
Such tools belong to the class of CASE-tools.

The concept of CASE (Computer Aided Software Engineering) is understood as software packages for
automating the main stages of information systems development [1], including database design, code generation,
testing and other processes. CASE-tools are based on the methodology of designing information systems. CASE-
methodologies allow us to describe the model of the future information system from various positions. For
example, system design requires building a database structure. On the other hand, to develop the system
interface, you will need to accurately represent the functionality of the information system.

One of the current directions of designing information systems that support CASE-methodologies is the
IDEF family of methodologies. IDEF (ICAM Definition — definition of the main terms of the ICAM program)
methodologies were developed within the framework of the ICAM (Integrated Computer Aid of Factory —
integrated computer assistance to production) program. [2] Of the many popular tools based on the IDEF family
of methodologies, the most popular is the AllFusion Process Modeler.

AllFusion Process Modeler (BPwin) refers to tools for visual modeling of business processes that do not
require writing program code. The tool allows you to optimize the software design process, which allows you to
significantly reduce costs already at the first stages of development, eliminate unnecessary operations, increase
the flexibility and efficiency of the future information system.

AllFusion Process Modeler supports three standard notations:

— IDEFO (Functional Modeling methodology);

— DFD (Data Flow Modeling Methodology);

— IDEF3 (modeling of work flows - scenarios).

In addition, the AllFusion Process Modeler tool supports integration with the ERwin Data Modeler
program, which allows you to build a future database project in the IDEF1X methodology. In addition, the
ERwin Data Modeler tool allows you to automate the process of generating a real database based on a built
model, the most popular of which are MS Access, MySQL, SQL Server.

Thus, IDEF methodologies allow us to build an information system model from various points of view:
by functionality (IDEFO0), by database structure (IDEF1X), by the scenario of the work performed (IDEF3).

Results

An example of designing an information system at the stage of system analysis of a subject area using
CASE tools is the process of developing a model of the information subsystem «Movement of the Library's book
fund». To demonstrate the use of CASE tools and methodologies, the business process «Issuing a book to the
reader» is presented.

It should be noted that a business process is understood as a purposeful sequence of functions aimed at
creating a result that has value for the consumer [3]. From this point of view, the process of rendering a service,
the result of which is the receipt of a book by the reader, can be considered as a typical business process.

Two diagrams are included in the model of the described business process:

— IDEFO (AllFusion Process Modeler tool);

— IDEF1X (ERwin Data Modeler tool).

The diagrams in the complex allow to formulate the full functionality at the first stages of the analysis
and design of the information system, as well as to structure the information in the form of a database. It should
be noted that the process of designing the database structure automates the entire cycle, including building a
model and exporting it to a real SQL Server database management system.

The IDEFO functional modeling diagram visually allows you to simulate a sequence of functional
blocks connected by information or material flows. Their execution leads to the goal of the described process.
The information subsystem «Movement of the library's book fund» includes several business processes. These
include the accounting of the book fund, the issuance and return of books by readers, the write-off of outdated
books, the issuance of a fine for spoiling books, etc. In the example, an example of building a business process
model «Issuing a book to a reader» will be considered.

The graphical interpretation of the descriptive model IDEFO at the upper level is presented as a
contextual diagram describing the business process in the «first approximationy.

Input information flows: a catalog (list) of books, as well as data about readers. The output stream is the
goal: the material flow «Book» or the information flow «E-book». At the same time, the document can also be a
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material flow of a real business process, or it can also act as an information flow in the projected information
system.

The mechanisms of the process include: library staff and readers.

The control flows in the business process under consideration should include instructions on the rules
for issuing and returning books, as well as the library's work schedule. These flows will determine the rules,
conditions and limitations of the business process in question.

Figure 1 shows the only functional block of the top level of the diagram, which includes the business
process, as well as all information and material flows, control actions and mechanisms of the described process.

Instructions on the rules Library opening hours
for issuing and returning :
the book

Catalog (list) of books

Giving the book to the reader Book (e-book)

Data about readers

Reader Librarian

Figure 1 — Context diagram IDEFO (top level)

The lower level of the diagram provides a detailed description of the business process as a sequence of
functional blocks connected by information or material flows. Figure 2 shows the lower level of the functional
business process modeling diagram in the IDEFO methodology.

Instructions on the rules for
issuing and returning the book
Catalog Library opening hours
(list) of
hooks s
| Select a book
0? 1 Check the
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of books 0o (e-book)
The cipher and|  on the shelf : Form
the name of 0? Fill out the
the selected book form
book
Data
4
ahu;t psf Fill out the | Get a book |
WD » reader's form
0? 4 0?
ke ompleted
Reader's
‘ Form
Reader {
Librarian

Figure 2 — Diagram of functional modeling of a business process in the IDEFO methodology (lower level)
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As a result of the analysis of the business process model, it is possible to determine the «weak links» of
the real business process. In particular, when developing an information system, the consequence of an
unsuccessfully completed second block should be taken into account: the book is not available (for example, due
to write-off or non-return by another reader). In this case, it would be rational to take into account in the
projected information system the possibility of returning the user to search for a book, or logging out of the
system. In the IDEFO diagram, such transitions are difficult to implement, because this methodology does not
specify the dynamics of the business process, but only describes the relationship of the process functions through
information or material flows. At the same time, it is the information flows that form the basis of the database of
the information system. Thus, already in the IDEFO diagram, it is possible to give the first recommendations on
structuring information flows stored in the format of entities (tables). So, it is clearly seen that at least three
tables are required: data on readers, data on the librarian (employee), as well as a catalog of books.

To develop a database model of the projected information system, the methodology of semantic
(informational) modeling of the IDEF1X ICAM family was chosen. The ERwin Data Modeler program is
selected as a tool.

Figure 3 shows a logical database model in the methodology of ER diagrams.
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— ID_Reader ‘__O ID_Book i -
- I Accounting/7 m¢ | Last Name
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e Date_of_publicat 8
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Password

Figure 3 — The business process database model in the IDEF1X methodology

The use of CASE-tools for automating the process of designing and implementing an information
system can be clearly demonstrated by the example of building a real database using a built model in the ERwin
Data Modeler environment.

The first example shows the creation of a database in the MS Access database management system. It
should be noted that modern versions of this system still allow using this platform as a data warehouse for
corporate information systems, including client-server applications. The IDEF1X model is used as the basis for
building the database.

To solve the problem, the following algorithm should be performed.

Step 1. Create a new empty database in MS Access, without tables and data.

Step 2. Convert the database model to the «physical» model format by sequentially selecting the menu
commands: Tools — Reverse Engineer..., and set the database type.

Step 3. When going to the next window (the «Next» button), specify the name and full path to the
empty database created at the beginning of the algorithm execution and complete the step by clicking the
«Connect» button.

Step 4. Execute the Tools — Forward Engineer — Schema Generation command. In the dialog box that
opens, run the command «Generate...».

In the case of a correctly constructed model, a database with automatically constructed tables and
relationships between them will be created in MS Access. Figure 4 shows a data schema that shows the
relationships between tables that are completely identical to the relationships of the database model. At the same
time, the structure of tables, key fields, as well as the types of relationships between tables, were built by the
instrumental CASE tool automatically, strictly according to the specified parameters of the IDEF1X model.
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Figure 4 — Data schema in MS Access as a result of automatic generation based on the IDEF1X model

The second example demonstrates the process of automatic database generation in the SQL Server
environment based on the IDEF1X model of the described business process «Book Delivery to the reader».

One of the most popular database management systems, SQL Server, will be used as a repository of real
data. Instrumental CASE tools allow you to automate the process of building a real database structure using the
IDEF1X model. To do this, you need to run an algorithm that differs from the sequence of actions discussed in
the previous example. This difference is justified only by the peculiarities of working in the SQL Server client-
server system.

The algorithm of automatic database generation in SQL Server based on the IDEF1X model in the
ERwin Data Modeler environment can be briefly represented by the following sequence of steps.

Step 1. Translate the database model into a «physical» model that is maximally compatible with real
databases.

Step 2. Create a new database in SQL Server that does not contain tables and data.

Step 3. Set the database type: DataBase — Choose DataBase — SQL Server.

Step 4. Execute the Tools — Forward Engineer — Schema Generation command.

Step 5. In the dialog box that opens, run the «Generate...» command, and then set the server name,
database, and access password (if it is installed in the SQL Server settings).

As a result of performing all the steps of the algorithm, a real database structure will be created in the
SQL Server environment, as shown in Figure 5.

Author_3
% ID_Author
Last_Name
First_Name
Patronymic
Reader_1 Book_2
—e< || @ ID_Reader - 7 ID_Book
ol g EEXT Publisher_4
ate.of_bith i3 % ID_publisher
Identity_card Accounting_7 Date_of_publication Name
Violation 10 Address # ID_record ID_publisher bo———e &
g ID_Violat;n Phone_number ID_Reader Number_of_pages Sy
Date Login ID_Book ID_type @el
Annotation Rasshord Issue_date ID_Section [
ID Reader Return_date
ID_Labrarian Type_5
c # ID_type
Name
Librarian_8
% ID_Labrarian
fare Quantity_9
Phone_number % ID_Quantity Section_6
Login Number_of_instances 7 ID_Section
Password 1D_Book Name

Figure 5 — Data schema in SQL Server as a result of automatic generation based on the IDEF1X model
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As can be seen from the database diagram, the relationships between tables, automatically constructed
by the instrumental CASE tool, strictly correspond to the specified parameters of the IDEF1X model.

Discussion

The given example of constructing functional and information models of one of the business processes
of the projected information system « Movement of the library's book fund» using instrumental CASE-tools
clearly demonstrates the advantages of automating the design process over the traditional approach of software
development. In particular, even at the stage of designing an information system, diagrams represent business
process models. This allows designers to demonstrate as clearly as possible both the structure of the future
information system and its functionality. At the same time, automation tools can significantly reduce the design
time of an information system, especially if the model structure contains a large number of objects. So, for
example, if the database model has a sufficiently large number of tables, then creating them «manually» will take
a significant part of the time allotted for design. The design process in the traditional way becomes more
complicated if you need to make changes to an existing database. These problems can be solved with the help of
tools based on the use of CASE technologies.

Conclusion

To achieve the goal of demonstrating the use of instrumental CASE-tools for automating the design of
software systems, tasks were set, the first of which is the task: to show, by the example of designing a real
business process "Giving a book to the reader” of an information subsystem, the use of an instrumental CASE-
tool for functional modeling AllFusion Process Modeler (BPwin), which does not require writing program code.
The second task was to demonstrate the process of completing the full cycle of database construction, starting
from the design of the model and ending with the automatic generation of a real database using the ERwin Data
Modeler CASE tool. As a result of the analysis and design, two diagrams were obtained describing the business
process from two points of view: functional and information models. As a result of the design, two algorithms
were formulated for automating the process of building the structure of a real database in MS Access and SQL
Server environments based on the IDEF1X model using the capabilities of automatic generation of an
instrumental CASE tool. The given example of designing a business process demonstrates the advantages of
using CASE tools in order to optimize the process of developing software systems.
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WM. Jsimenko’
1 .
WunoBanusansik Eypasus ynusepcureti, Kazakcran

AKnapaTtThIK KyleJepai sko0anay ke3inae 6araapaaMaapabl 33ipJjeyaiH acnanThIK KYpaalapbiH
KOJIIaHY TYpaJbl

Byriari TaHzga akmapar TeK AepeKTep Ke3i FaHa eMec, COHBIMEH Oipre TOJNBIK ©eHAeyre OOJaThIH
pecypcka aiiHanbin oThIp. Kasipri skarmaiina akmaparTelH Meimuepi OipHemie Xbul OypbIH Oackapy Xyiernepi
caKkTaraH KeJIeMHEH eJoyip acajbl. AKIIapaTThl HETi3ri pecypcrapbiH Oipi peTiHie FaHa eMec, OacKapy Kypalisl
periHze ae naiianaHaThIH OHEPKACINTIH, KbI3MET KOPCETy CaJachiHbIH, OuTiM Oepy koHe Oacka Ja canaiap.blH
Kazipri 3aMaHfbl IJaMybl KaXKeTTi JIepeKTepi JKbUIIaM i37Ieyli KaMTaMachl3 ety tanan ereqi. Mplcansl, OiaiM
Oepy camachlH KapacThIpa OTBIPHIN, aKmapaT TE€K OKY YpIIiCTEpiHiH HETi3iH FaHa eMec, COHbIMEH Karap OKYy
YPIiCiH YHBIMAACTBIPYAAFbl HETI3Ti pecypc OOJBINT TaOBIIATHIHABIFBIH Kopyre Oosaapl. MbIcan peTiHae MoHHIH
KYMBIC OKy OarzmapiiamMachl 0oiajpl, OHIAa Op TaKBIPBIITHI 3epPTTEyre apHAJFaH caraT CaHbl, COHBIMEH KaTap op
TaKBIPHITIKA OCKITiIITeH MPAaKTHKAIBIK TariChlpMaliap MEH Oakbllay CypakTaphl KepceTinreH. KpI3MeT kepceTy
caachIH/Ia, MBICAJIBI, aKMapaT OyXTraJlTepllik ecerl XYHWeCiHIe HEeTi3ri pecypc OOJBIN TaObUIaAbI, OJ aKIapaTThI
OHJICY/IH KE3-KCITeH YPHAICIH OWM3HEC-YPHIIC pEeTIHAC AaHBIKTAiIbl. ATalFaH MIHICTTEp YHBIMHBIH HeEMece
KOCIIIOPBIHHBIH MiHJIETTEpiHE CoMKec KaTaH KypbUIbIMIAJIFaH aKlapaTKa OHTAWIIBI KOJI XKETKI3y/i KaMTaMachl3
eTeTiH OacKapy/IblH aKIapaTThIK )KYHECIH a3ipiey apKbUIbl MenTie .
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Makanana CASE KypangapblHBIH €H TaHbIMan ojictemenepi Kapacteipbutansl: IDEF0, IDEF1X.
aTaFaH oficTeMenep Oarmapiiamanapisl JkoOamay >KOHE d3ipiey YpAicCiH aBTOMAaTTaHIBIpYFa apHAJFaH.
Busnec-mponiectin  ¢pynkumonanael Mmogneni IDEF0 omicHamachiHa Heri3menreH. AKHApaTTHIK JKYHEHIH
MomiMeTTep ©0a3achIHBIH KYPBUIBIMBIH KOpCETeTiH Om3Hec-mporecTiH akmapartelk wmozeni IDEF1X
JmicHaMachIHaA HETI3AEITEH.

Maxkcatel - OargapiaManapiabl 93ipiey YpHiciH aBTOMaTTaHAbIpyra apHanraH acnantelk CASE
KypaJnapblH KOJ/JaHa OTBIPHIIN, HAKTHl OW3HEC-TIPOIECC MBICAIBIHAA aKHAapaTTHIK iIMIKi JKYiHeHi >koOaiayIsIH
aNFalIKpl Ke3eHEePiH Talliay JKoHe OpblHAay. Mojenb KypynaH Oacrtan HakKThl JI€PEeKKOpAbI aBTOMATTHI TYpIe
Kypy¥Fa JAeHIHIl aKlapaTThIK 1IIKi )KYHeHIH MaiMeTTep 0a3achiH >K00asay IblH TOJBIK IMKIIH KOPCETIHI3.

Makanana acnantelk CASE KypannmapelH Kojnana oOTbIpbil, «KiTanmxaHagarbl KiTanm KOPBIHBIH
KO3FaJIBICBI» aKMapaTThIK IMIKi JKYHECiH Tanjay oHe jxobanay Mmbicanbl kentipinreH. SQL Server skoHe MS
Access JepeKKOpIapblH OacKapylIblH €H TaHbIMaJ JKyHenepl YIIiH akmaparThlK iIIKi jKyHEHIH MoiMerTep
6azaceiH jxo0amay ypaici TONBIFRIMEH asgKraimel. CHUMaTTanFaH MBICAll Tangay MEH IW3aifHIBl KaMTHTHIH
OarmapiaManblK KacaKTaMaHbl 93ipiieydiH HeTi3rl Ke3eHIepiH OHTAWIAHABIPY VIIIH 3aMaHayd qU3aifH
oflicHaMaNapelH KOJAAHYIBIH AaWKBIH apTHIKIMIBUIBIKTapeiH Kepceteni. Hortmxkecinme CASE-omicmamamapra
HETI3[IeNTeH acCIaNThIK Kypajiaapasl Koiigana oTeIphI, «OKpIpMaHFa Kitam Oepy» OHW3HEC-YpHICIHIH KemleHi
Mojeni kacanapl. Mojenb €Ki Ke3KapacTel KamTuapl: DyHKIMOHANABI KOHE aKMapaTTHIK KOMIIOHEHTTEp.
CoHBIMEH KaTap, MbICAJJarbl MAJiMeTTep 0a3achlH KYpYy YpIICIHIH cHIaTTamachl MOJENIbh KypyAaH Oacram
HAKTBI JCPEKKOPIb aBTOMATTHI TYPJC KYPYFa JCHiHT1 OapiibIK Ke3eHAep/Ii KaMTH/IbI. AJIBIHFAH MOJIC/b, COHIAM-
aK OHBIH KYPBUIBICBIHBIH CHIIATTaMachl )KyHemik Tannaymsuiap MeH [T-a3ipneyurinepre apHanfaH aclamnThIK
CASE kypaniapblH KOJJIaHy IbIH >KaKChl MBICAJIbI OOJIBIN TaObLIAbI.

Tyiinai ce3mep: akmapaTThIK Kyile, Tanmay, xobanay, acmantelk CASE-kypannap, monens, IDEF
o/licHaMachl, JAepeKTep Oa3achl.

1
HN.MN. JIsmeHko

1 . o N

WunoBanmonusiit EBpasuiickmii yausepcuret, Kazaxcran

O npuMeHeHHH HHCTPYMEHTAJIbHBIX CPEACTB Pa3padoTKH MPOrpaMM NpPH NPOEeKTHPOBAHUHU
HHGPOPMAIMOHHBIX CHCTEM

Ceroans uH(pOpMAIHMs TPEACTABIICT COO0OW HE TOJBKO HCTOYHHK JAHHBIX, HO U caMa CTaHOBHTCS
pecypcoM, KOTOPbIH MOKET OBITh MMOJABEPTHYT MOJHON 00paboTke. KomuuecTBO MHPOPMAIIUH B COBPEMEHHBIX
YCIOBHUAX 3HAYUTCIIbHO MPEBBIMIACT TOT O6’I)eM, KOTOpBIﬁ XpaHWIN CUCTEMBI YIIPaBJICHUS €IIC HECKOJIBKO JIET
Hazan. COBpEeMEHHOE pa3BUTHE MPOMBINUIEHHOCTH, cdepbl ychnyr, oOpa3oBaTenbHOW © Jpyrux cdep,
HCIOJIB3YIOIIUX I/IH(bOpMaI_[I/IIO HE TOJIBKO KaK OAWH N3 OCHOBHBLIX PECYpCOB, HO U KaK CPCIACTBO YIIpaBJICHUA,
TpeOyeT oOecmeueHms OBICTPOTO IMOWCKAa HYKHBIX JaHHBIX. Tak, paccMaTpuBas oOpa3oBaTenbHYIO cdepy,
MOXXHO BHIETh, YTO HH(OPMAIHS COCTABISET OCHOBY HE TOJBKO YYeOHBIX IPOIECCOB, HO W BEHICTYIAeT
OCHOBHBIM PECYPCOM B OPTaHU3AINH CaMOTO Tporecca o0yueHus. [IpuMepoM MOKET CIIy)KUTh pabodast yueOHast
mporpaMMa JUCHUIUTAHBI, TAE YKa3bIBaeTCS KOJHMYECTBO YAaCOB Ha HW3YyUCHHE KaXJOM TEMBI, a TakKe
3aKperieHHBIC K KaXIOW TeMe MpaKTHIeCKUe 3alaHrs U KOHTPOJIBHEIE BOMPOCHL. B cdepe yenyr nHbOpManus
SIBIISIETCSI OCHOBHBIM PECYPCOM B CHCTEME y4eTa, YTO M ONpeJelsieT 000k mpouecc 00padoTkn HHGopManuu
Kak OmsHec-miporiecc. IlepedncneHHble 3amadd  pemIaoTcs pa3paboTkoil  MH()OPMAIIMOHHOH CHCTEMBI
yopaBieHus, obOecreyuBaromeld ONTHMAIBHBIA JOCTYH K HH(OPMAIMK, CTPOr0 CTPYKTYpPHUPOBAaHHOH B
COOTBETCTBUM C 3ala4aMU OpTraHU3alluy UJIW NPCATIPUATHA.

B cratee paccmarpuBaroTcs Haubonee BocTtpeboBanHble Meronoioruu CASE-cpencts: IDEFO,
IDEF1X. IlepeuncneHHble METOMOJIOTHH MPEIHA3HAYEHBI JUIS aBTOMATH3alWM MpoIecca MPOSKTHPOBAHHUSA H
paspabotku mporpamMm. QDyHKIMOHAIBHAS MOJENb OW3HEC-Tpoliecca MOCTPOCHA B HOTALMH METOMOJIOTMU
IDEFO. HWndopmammonnass Moznens Ou3Hec-Tpoliecca, IIOKa3bIBalOIIasi CTPYKTYpy 0as3bl  JTaHHBIX
WH(POPMAIMOHHOW CUCTEMBI, TIOCTPOeHa B HoTanuu Metonoiorun IDEF1X.

Lenp craThy - MPOBECTH aHAJIHW3 M BBITOIHUTH IEPBBIC ATAIBI MPOCKTUPOBAHHS HH(POPMAIIMOHHOM
TIOJICUCTEMBI Ha TIPHMEpPE peabHOro OM3Hec-npolecca ¢ UCTob3oBaHueM HHCTpyMeHTanbHbIX CASE-cpezcTs,
MpeHa3HAYCHHBIX [T aBTOMATH3AIUH TMporecca pa3paboTku nporpaMM. [IpogeMOHCTpHPOBATh MOTHBIA MK
IIPOCKTUPOBAHUA 0asel JaHHBIX HH(pOpMaLIPIOHHOﬁ IMMOJACUCTEMBI, HAYMHAA OT IMOCTPOCHUA MOACIIN U 3aKaHYHNBasA
aBTOMATHUYECKOH reHepanuel pearbHo 0a3bl JaHHBIX.

B craTtpe mpuBeneH mpuMep aHaMW3a M MPOEKTUPOBAHMS MHPOPMAIIMOHHONW MOJCHCTEMBI «/IBIDKEHHE
KHIKHOTO (oHma OuOnMmMoTekm» ¢ HCmoib30BaHueM HHCTpyMeHTanbHbix CASE-cpemct. Ilporecc
MIPOCKTUPOBAaHMsI 0a3bl MaHHBIX WH(OPMAIMOHHON MOJCHCTEMBI BBHITIOJHEH B ITOJIHOM 00BeMe, IUlsl Haubojee
BOCTPCOOBAHHBIX CHUCTEM yIpaBicHus Oazamu maHHbix SQL Server m MS Access. OmucbiBacMblii mpuMep
JIEMOHCTPHUPYET SIBHbIE MPEUMYILECTBA NPUMEHEHUSI COBPEMEHHBIX METOJNOJIOIMH IMPOEKTHPOBAHUS C IIEIBIO
ONTHMHU3AIIMM OCHOBHBIX 3TalloB pa3pabOTKU NMPOrpaMMHOIO OOecredeHHs, K KaKOBBIM OTHOCSTCS aHAJU3 U
NIPOEKTUpOBaHKE. B pe3ynprare nmocrpoeHa KOMIIEKCHast MOJIeb OM3HEC-TIpoliecca «Bpliaya KHUIM YUTATENI0)»
C IPUMEHEHUEM MHCTPYMEHTAIILHBIX CpelCcTB, Oazupyronmxcs Ha CASE-Merononorusx. Moels BKIIOYAET JBE
cocTapisone: (PyHKUMOHAIbHYI0O M MHpOpMalMoHHyto. Kpome Toro, onucanue npouecca pa3paboTku 6a3bl
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JAHHBIX B IPUMEPE BKIIOYAET BCE ATAIBI: OT MOCTPOEHHS MOJEIHM O aBTOMAaTHYECKOW I'eHEepaluu peaibHOM
0a3pl nmaHHBIX. [lomyuyeHHass MozeNb, a TaKKe OINHMCAaHHWE €€ MOCTPOSHMS SIBISETCS HArJIAHBIM IPHUMEPOM
npUMeHeHus1 HHCTpyMeHTalnbHbIX CASE-cpeacTB Ui CHCTEMHBIX aHATUTHKOB | | T-pa3paboTynkos.

KiroueBrie cnoBa: nHGOpPMAaNMOHHAS CHCTEMa, aHAIN3, MIPOSKTHPOBaHNe, HHCTpyMeHTansHbIe CASE-
cpenctea, Mmozenb, Merononoruu |IDEF, 6a3a maHHEBIX.
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