PE®EPAT

AKTyaJbHiCTH TeMH OOVMOBISHa TIHM, IO BeMIKa KUIBKICTE HOBHX CEPEIHIX
Ta MAIIX IIPOEKTIB, B OCOOMIBOCTI CTApTAaliB, SKIM HEOOXiIHI IHTEHCIHBHI TeMIII
pO3pOOKIL, ML 9ac poOOTIH 13 pelALiITHIMII Da3aMIl JaHIX 3VIIHAOTE CBIIl BIIOIp Ha
BIIKOPIICTaHHI CHCTeM 00’ €KTHO-PEeNAIIITHOIO BiI0oOpaKeHHA, AKI BIPIIIVIOTh BEIIIKY
KUTBKICTE IIpoOneM IepeTBOpeHHA CYTHOCTell 0a3n gaHIX B 00'€KTH MoIeneil,
BLAMOBLIHO 10 00’€KTHO-OPIEHTOBAHOI MapalirMIl, Ha AKII NoOyI0oBaHINI Ta KOO
MaHIyTroe cepBic. KpiM Toro, Taki CHCTeMII JONOMAararoTh IOJISITIITI HamllCcaHHA
3AIIITIE 10 0a3ll JaHIX, Jarodll MOATIBICTE MIICATIH AIHAMIYHI 3alIITI, TPpaH3aKUil Ta
MITpatil B 00’ €KTHO-Opi€HTOBAHOMY CTILIL 13 BHKOPIICTAHHAM CIIHTAKCIICY Ti€l caMol
MOBII IIPOTpaMyBaHHA, 3aMICTh BIKOPIICTaHHA “ciporo” SQL. OCHOBHA e [I0JIArae
B TOMY, IO Taki CHCTeMIH [OTPIOHI g MOJerimeHHs podOTIl po3podHIIKAM Ta
EKOHOMIl IX dacy, amxe, fK BIIOMO, Hac KOWITye rIpomieil. OT:xe, IIoIaibIlle
pO3MIIPpeHHS MOKMIBOCTell, HI0 I0MOMAaraTlMyTb Oi3Hecy eKOHOMIITII pecypcll,
1030aBNAO4Il  PO3POOHIIKIE IOTpedll B HIIBBKOPIBHEBIl apXiTeKTypl Ta Iarodll
MOUIIBICTE 3aMICTE IIBOTO 30CEPEIIITIICE CaMe Ha Oi3HeC-JIOTII, € aKTYalIbHIIM.

O0’ekTOM  JOCTIIKEHHI €  B3aceMOIIA MDK 00 €KTHO-OpPI€HTOBAHIIM
cepeIOBIIIIEM (CepBicoM) Ta peldiiiiHOK 0a300 TaHIIX.

IIpeameToM JOCTITKEHHA € KOMII'HOTEPHI CIICTEMII 00’ €KTHO-PeIALIIIHOTO
BLIOOpaXeHH.

Mera  podoTH:  CTBOPEHHA  MPOTOTIY  KOMII'FOTEPHOL  CIICTeMII
00’ €KTHO-penAniiiHOTO BiIoOpakeHHA I3 po3nmipeHnM dVHKIIIOHATIOM 114 podoTI i3
MITpaIiaMIl 1718 MOBII IIporpaMyBaHHA TypeScript.

HavkoBa HOBH3HA [OIATac B TOMY, IO BIepIle OVIO 3alpONOHOBAHO HOBIII
(OVHKIIIOHAN CIICTeMH 1A aBTOMATIIYHOLI OOpOOKII BHeCEHHA 3MIH B MOIENl, fAKI
CIIBBITHOCATECA i3 Tabmnuero B 0a3i JaHIIX Ta reHepalil Mirparmiil.

IIpakTHYHA OiHHICTE OTPIIMAHIIX B POOOTL Pe3yIBTATIE IIONATAE B TOMY, IO
pozpobneHa KOMIT'IOTEpHA CICTeMa OKpPIM CBOIX THIOBIX 3aradbHIX IIifdeid,
IpI3HAaYeHa 119 MOJeTlIeHHd XIITTA PO3poOHIIKA I 9ac poOOTIH i3 MIrpalisMil,

HaJaro4ll MOIIIBICTE OUIBII IIBIIIKO BHOCHTH 3MIHII B ICHYIOYL B KO MO JTaHIX



Ta [030aBITII [IOTPedIl BITPAYATII 2ailBIIl 9ac Ha CTBOPEeHHA MIrpalliii micias 3MiH
BPYIHY.

Anpodanisa podoTH. OCHOBHI i1el Ta pe3yIsTaTil poOOTIl 0OTOBOPOBATIICE Ha
XV HayKoBiil KOH(pepeHIIil MaricTpaHTIB Ta aclipaHTIB «IIpHKIagHa MaTeMaTilKa Ta
KoMIT''oTHHI» TIMK-2022 (KB, 16-18 mictonana 2022 p.). Ony0nikoBaHa cTaTTA Ha
KoH(Qeperuil «IX MixHaponHa HayKoBO-TeXHI4Ha Internet-koHgepeHNis «CydacHI
MeTOoImII, iH(opMamiiiHe, IIporpaMHe Ta TeXHIYHe 3a0e3ledeHHsA CIICTeM KepyBaHHA
OpraHi3aliiTHO-TeXHITHIIMH Ta TeXHOIOTIYHIIMII KoMILTekcamir» (Kiie, 25 miicTomnazna
2022 p.).

CTpyKTYpa Ta 00cAr podoTH. MaricTepcbKa IIIcepTallid CKIalacThCA 3 BCTVILY,
JOTIPHOX PO3ILUIIB Ta BIICHOBKIB.

V ecmyni TOIaHO 3aralbHY XapakTepIICTIIKY poOoTil, 3po0leH0 OLIHKY
CYJacHOTO CTaHy Ipodnemil, OOIPYHTOBAHO AaKIyalbHICTh HANPAMKY IOCILIUKEHB,
chopMyIBOBAHO METY 1 3aladl IO0CIIKeHb, IOKa3aHO HAyKOBY HOBII3HY OTPIIMAHIIX
pe3VIBTATIE | MPAKTIYHY IHHICTE POOOTIL.

V' nepuiomy po3dini OMIICAHO KOHTEKCT, CYTHICTE Ta IIPIHINII POOOTI CIICTeM
00’€KTHO-peldlliilHOTO  BioOpakeHHA  JaHIX B 00’€KTHO-OPI€HTOBaHOMY
CepeloBIIIl BIIKOHAHHS.

V' Opveomy po30ini TpoaHali30BaHO IOCTYIIHIII IHCTpyMeHTapiil 1 Ha OCHOBI
IILOT0 0OpaHO KOHKPETHI IHCTPYMEHTII UIH MONabIIol IMIUIeMeHTAallll IIPor paMHOIO
TPOIVKTY.

V' mpemsoyy po30i1] OMIICAHO PealizoBHINI MpOorpaMHIN] NPOIYKT B IeTalAX,
OIlicaHO [IOro apXiTeKTypy Ta NpHHUNNN poOOTH, TAaKOXK OMNIICAHO IIPOLEC
TeCTYBaHHA po3po0lIeHol KOMIT'IOTEPHOI CIICTeMII Ta IOpPIBHAHHA BIXIIHIIX
pe3yIBTaTIB 3 OIIKYBAHIIMIL

V gucHoexax MiZicyMOBaHI pe3ynabTaTil IPoBeIeHol poOoTIlL.

Pobora mpencTaBneHa Ha 74 apKyllax, MICTHTh IOCIJIAHHA HA CIHICOK
BIKOPIICTAHIIX JITepaTypHIIX [LKepel.

Kawo4oBi caoBa: 00’e€KTHO-pendliiiHe BigoOpaxkeHHA HaHIX, ORM,

PostgreSQL, 0azmn gaHIIX.



ABSTRACT

The relevance of the topic is due to the fact that a large number of new medium
and small projects, especially startups that need an intensive pace of development,
when working with relational databases, opt for the use of object-relational mapping
systems that solve a large number of problems of converting database entities into
model objects, in accordance with the object-oriented paradigm on which the service
is built and manipulated. In addition, such systems help to facilitate the writing of
database queries by making it possible to write dynamic queries, transactions, and
migrations in an object-oriented style using the syntax of the same programming
language. instead of using “raw” SQL. The basic idea is that such systems are needed
to facilitate the work of developers and save their time, because, as we know, time
costs money. Therefore, further expansion of capabilities that will help businesses
save resources, depriving developers of the need for low-level architecture and
allowing them to focus on business logic instead. is relevant.

The object of research is the interaction between object-oriented environment
(service) and relational database.

The subject of research is computer systems of object-relational mapping.

The goal of the work: creation of a prototype of a computer system of
object-relational mapping with advanced functionality for working with migrations
for the TypeScript programming language.

The scientific novelty lies in the fact that for the first time a new functionality
of the system was proposed to automatically process changes to models that correlate
with a table in the database and generate migrations.

The practical value of the results obtained in the work is that the developed
computer system, in addition to its typical general purposes, is designed to facilitate
the life of the developer when working with migrations, providing the ability to more
quickly make changes to existing data models in the code and eliminate the need to
spend exfra time creating migrations after changes manually.

Approbation of the work. The main ideas and results of the work were

discussed at the XV scientific conference of undergraduate and graduate students



“Applied Mathematics and Computing™ PMC-2022 (Kyiv, November 16-18, 2022).
The article was published at the conference “IX International Scientific and Technical
Internet-Conference “Modern methods, information, software and technical support
of control systems for organizational, technical and technological complexes™ (Kyiv,
November 25, 2022).

Structure and scope of work. The master's thesis consists of an introduction,
four chapters and conclusions.

In the introduction, the general characteristics of the work are given. the current
state of the problem is assessed, the relevance of the research direction is
substantiated, the aim and objectives of the research are formulated, the scientific
novelty of the results and the practical value of the work are shown.

The first section describes the context, essence, and principle of operation of
object-relational data display systems in an object-oriented runtime environment.

In the second section, the available tools are analyzed and based on this, specific
tools are selected for further implementation of the software product.

The third section describes the implemented software product in detail, describes
its architecture and operating principles and the testing of the developed computer
system and comparison of the output results with the expected.

The conclusion summarizes the results of the work.

The work is presented on 74 pages, contains references to the list of sources that
were used.
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