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YopHOMOPCHKUIT HalliOHATBHUH YHiBepcuTeT imMeHi [letpa Morumu

Kozauok 0. A.

YopHOMOpPCHKHIA HalliOHAaJIbHUHN yHiBepcuTeT iMeHi [letpa Morunu

BUKOPUCTAHHS IHCTPYMEHTIB IITYYHOTI' O IHTEJEKTY
B PO3POBII IHOOPMAIIIMHOI CUCTEMHU
YIHPABJIHHSA BIBJIIOTEKOIO

LImyunuii inmenekm GiOKpUBA€E HOBI MONCIUBOCNE MA NEPCNEKMUBU 800CKOHALEHHS MEXHIK ma Memodie
PO3POOKU npocpamHux npodykmis. Adoce 6in Mmooice niosuwumu eekmusHicms ma sSKicmv po3pooxu
nPOSPAMHO20 3abe3neueHHs 3a paxyHoK onmumizayii npoyecie. Y cmammi noodano 00CHioxcen s HauoIbiu
NEPCREKMUBHUX HANPIMKIE 6 2aLy3i WIMYYHO020 [HMELeKmYy, SK IHCmpyMeHmy Ojisi onmumizayii po3pooxu
npocpamnozo 3abesneuennsi. B xo0i pobomu docnidceno cyuacHi pobomu, npucesdeni 6UCEIinIeHH0 memu
BUKOPUCMAHHA WMYYHO20 THMeIeKmy 6 po3pobyi npoepamuozo 3abesneuenus. Taxoxc nposedeHo aHaniz
Mmooicnusocmi guxopucmants incmpymenmy wam-oom ChatGPT npu nanucanni npoecpamuoco kody. Oxpim
mo2o, NPOaHani308ano ma eucsimieno ocHogHi moxcaueocmi ChatGPT, axi oaroms 3mo2y agmomamu3ysamu
ma onmuMizyeamu 6a2amo emanie po3pooKu NPOZPAMHO20 NPOOYKMY. B pezynvmami npogedennoco anaiisy
0y10 BUKOHAHO npaxmuyHe O0ocnioxcenHs guxopucmanns ChatGPT, a came suxosana pospobra wacmuHu
iH(hopmayitinoi cucmemu ynpasninus oioniomexoro. bByna nodydosana apximexmypa inghopmayitinoi cucmemu
3 mpwox pisnie: DAO (data access object), service layer, API (REST, gRPC). Kooicen pieenv 6yn0 peanizoeano
3 BUKOPUCMAHHAM WMYYHO20 IHmenekmy, a came 3a donomoeoio incmpymenmy ChatGPT. [lepwuil pigenv
DAO 6yno nanucano Ha mosi npoepamyeants Java 3 euxopucmanusim 6asu oanux Postgres 6 cepedosuiyi
npoepamysanus IntelliJ IDEA. Hacmynnum xpokom Oyno 3eeneposano Oekinvka Java entities HA OCHO8I
sql-cxemu, saxa maxosc nobyoosana 3a donomoeoro ChatGPT. Kinyesum emanom nobyoosu ingopmayitinoi
cucmemu dyna eenepayisi REST API ons inghopmayiiinoi cucmemu ynpaeéninms 0101iomeKor 3 BUKOPUCTHAHHAM
ChatGPT ons Oemoncmpayii modxcaiusocmeti wimy4noz2o inmenexkmy. B pezynomami npaxmuuno2o 00CaiodHceH s
0Y10 NPOAHANI308AHO AKICMb NPOCPAMHO20 KOOY Ma ONMUMIZ08AHO Npocpamuuil koo 3a donomozoio ChatGPT.
Buoineno ocnosni nepesacu sacmocysannsi ChatGPT pospobnuxamu 0151 HANUCAHHS NPOSPAMHO20 KOOY Md
BU3HAYEHO OCHOBHI NPobiiemMu, IKi Nompedy1oms NOOALLULUX OOCAIONCEHD.

Knruosi cnosa: wmyunuii inmenexkm, chatGPT, pospobxa npocpamnozo 3abesneuenHs, mexHonoeii,
2eHepayis npoepamHo20 Kooy, a8momMamu3ayisl.

IHocranoBka npodaemu. Buxkopuctanus mryd-
HOTO IHTENEKTY Ta MAIIWHHOTO HaBYAHHS MOXKE
BUSIBUTHCSl BOKJIMBUM HAIPSIMKOM JJISI TiJIBUILECHHS
e(eKTHBHOCTI CTBOPEHHSI IMPOTPAMHHUX IPOAYKTIB.
JocrimkeHHs B IbOMY HaNpsIMKy CTalOTh BCE OiTBII
aKTyaJbHUMH, OCKIIBKU 3 30UIBIICHHSIM TOMUTY Ha
BUKOPHUCTaHHS LITyYHOTO IHTEJEKTy B CTBOPEHHI
NPOrpaMHUX MPOAYKTiB, PO3POOHUKHU 3HAXOAATH HOBI
MOKJTUBOCTI BUKOPHUCTAHHS IITYYHOTO 1HTEIEKTY JUIS
CTIPOIICHHSI Ta TPUCKOPEHHS TMPOIECY CTBOPEHHS
IPOTrPaMHOIO MPOLYKTY.

OTxe, BemWMKa yBara B JIOCIIDKEHHI MOXe OyTH
OpUiJieHa BU3HAYEHHIO ONTHUMAJbHHUX CTpaTerii
BUKOPHUCTaHHS LITyYHOTO IHTENEKTY IiJ 4Yac po3-
pOOKH MPOTpaMHOTO 3a0€3TICUCHHS.

AHadi3 ocTaHHiX aocaimKeHb i myOmikamiii.
CydJacHi AOCHITHUKHA Ta MOJIOMI HAYKOBIIi, TaKi sK
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. Tuensacekwmii, C. Boinosa [8, c. 60], T. CaBuyk
[6, c. 30], C. Illapos, C. XpycransoB [10, c. 109]
BUCBITJIMJIM TEMY BHKOPHCTAaHHS IITyYHOTO iHTe-
JIEKTy B PO3pOOIIl mporpaMHOTO 3abe3meueHHS.
B pobotax mOCHIHKEHO BUKOPUCTAHHS INTYIHOTO
IHTENIEeKTY AJIs MPOTHO3YBaHHS Yacy Ha BHIIPABIICHHS
ne(eKTiB NPOrpaMHOTO KOLYy, TaKOX IPOBEICHO
aHaJi3 IHCTPYMEHTIB Il BUKOPHCTAHHS MPH HAaIlH-
CaHHI MPOrpaMHOTO KoIy. B pe3ynbrari aHaiizy 0yino
BcTaHoBieHO, mo iHCTpymMeHTH BITO Ta ChatGPT
MOXYTb OyTH KOPHUCHHMH IIPH PO3pOOII Mporpam-
HOTO 3a0e3NeveHHs, IpoTe B podoTax He Oynu pos-
DJISIHYTI ICHYIOUi pillIeHHs IS IX IPaKTHYHOTO BIIPO-
Ba/KEHHS Y TIPOLIEC HAMTUCAHHS MPOTPAMHOTO KOJY.
BukoHaHuii aHalli3 JEMOHCTpPYE, IO BHKOPHC-
TaHHS IITYYHOTO IHTEICKTY B PO3POOII IPOrpaMHHUX
MPOAYKTIB € aKTyaJbHHM HAMpsSIMOM JIOCIIKEHb,
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ane 1HCTPYMEHTH, SKi MOXXHA BHKOPHCTOBYBATH
B IIbOMY HamlpsIMKy, MOTpeOyIOTh MOAAJBIIOTO aHa-
73y Ha 3aCTOCYBaHHS y BUKOPHCTAHHI.

MocranoBka 3aBaanHsA. MeTor IHOTO JIOCHI-
JDKCHHS € CTBOPEHHS 1H(POPMAIiHOT CHCTEMH YTIpaB-
nmiHHSA Oi0NOTEKOI 3 BUKOPHCTAHHSM IITYYHOTO
iHTenekry, 30okpema iHcTpymenty ChatGPT. Buko-
puctaHHs iHpopMamiiHOI CHCTeMH, 3aCHOBaHOI Ha
BukopuctanHi acuctenty ChatGPT, mae moreHmian
MIPUCKOPUTH PO3pPOOKY Ta ITEpaTUBHO ONTHMI3yBaTH
Oi3Hec-TporecH.

OcHOBHI 3a/1adi, SKi BUPIOIYIOTHCS IS JOCST-
HEHHS 3asBJICHOI METH:

1) mpoBecTH JOCTiIKEHHS K Tpebda BECTH CIIiJI-
KyBaHHSI 3 9aT O0TOM IS TPaBIIILHOL reHeparlii Koay;

2) po3poOUTH dYacTUHY NpPOTrpaMHOTO 3abe3re-
YEeHHS Ul JIEMOHCTpauii MOKIMBOCTEH LITyYHOTO
IHTEJIEKTY;

3) mpoaHaizyBaTH SKiCTh HAKCAHOTO KOTY.

Buxkaan ocnoBHoro marepiamy. Llltyynunii inTe-
JIEKT BIOKPHUB HOBI MEPCIEKTUBU y cdepi mporpam-
HOI iHKeHepii, BHOCSYM HOBI METOIUKH y IIPOIIEC
Po3poOKM mporpamHoro 3abesmneueHHs. Lle nosso-
JIsie aBTOMaTU3yBaTy Ta ONTUMIi3yBaTu Oarato eramis
PO3pOOKH, BKJIFOUAIOYM BHSBJICHHS ITOMHJIOK, BUOIp
ANTOPUTMIB Ta TMOOYNOBY apXiTEKTypHHX pillleHb.
OpmHNM 13 i€BUX 1HCTPYMEHTIB AU PO3POOKH TPO-
rpamHoro koxy € gat 60t ChatGPT.

N You

[lin yac gocnimkeHHs OyJ0 BCTAaHOBJICHO, IO
ChatGPT € edexkTHBHUM 1HCTPYMEHTOM JUJISI IPOTpa-
micTiB [13]. Bin BUKOpHCTOBYE HEHPOHHI MEPEXi Ta
ITOPUTMH MAIIMHHOTO HABYAHHS 1JIs1 aBTOMAaTH3aLlii
PYTHHHUX 3aBIaHb, TAKHX SIK BUSBJICHHS MOMHJIOK
y KOIi, ONTHMi3allisl aJTOPUTMIB Ta HPUCKOPEHHS
BUpilIeHHs 3a1a4. PO3poOHUKN MOXKYTh BUKOPHCTO-
ByBatu ChatGPT B Opay3epi a6o interpysaru 3 IDE,
IO TaKoX J03BOJSIE OTPUMYBAaTHU MPOIMO3ULII Ta
PIIIEHHS Yy PEXUMi peasbHOTO Yacy IIij] 4ac Halu-
canHs xony. Jlo ocHoBHux moxiuBocted ChatGPT
BiTHOCUTBCS: HAIMCAHHS TMPOTPAMHOTO KOAY, IiJ-
TPUMKa 3 CHHTAKCHUCY, ONTUMI3allisl Ta Po3’ICHEHHSI
MIPOrPaMHOTO KOAY, ITepeBipka Oe3MeKH.

Posmstnemo  Bukopucranas dar 0oty ChatGPT
B po3podii iHpopmamiiiHoi cucremu (IC) ynpasniHHs
6iomiorexoro. bBymp-sxka enterprise IC ckiamaeTscs
3 Tprox piBHIB: DAO (data access object), service layer,
API (REST, gRPC). [TosicHUBIIY IITyYHOMY HTEJICKTY,
0 came HeoOXiAHO 3reHepyBaTH, MO)KHA OTPHUMAaTH
noroMory B reHepanii DAO cTpyKTypH JaHWX Tif
OyIb-IKy MOBY MpOrpamMyBaHHs, BKIodaroun Python,
JavaScript, Java, C++, PHP, Ruby Ta iHmi.

Posrnsinemo crBopennst DAO na MoBi Java 3 BuKo-
puctaHHsM 0a3u jaHuX Postgres B cepeoBHUIII MPo-
rpamyBanHs IntelliJ IDEA. IlITy4nawii iHTETIEKT TeHe-
pye sql-kox (puc. 1), sikuii TOTOBU 10 BUKOPUCTAHHS
Ta HaIMILE [TOSCHEHHS 10 JaHoi cxeMHu (puc. 2).

Implement sql sqema for POSTGRES for library for storage books

@ ChatGPT
Below is an example 501 schema for a libeary database using PostgreS0L:

Puc. 1. I'enepanis sql-xony 3a ronomororw ChatGPT
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This schema includes the following tables:

Authors: Stores information about authors.
Books: Stores information about books including title, author, publication
year, genre, ISBN, and available copies. It has a foreign key relationship with
the Authors table.

+ Users: Stores information about library users including username, email,
password, and role.

¢ Loans: Tracks the loans of books to users, including issue date, return date,
and status. It has foreign key relationships with the Users and Books tables.

¢ Reviews: Stores user reviews of books including rating and comments. It has
foreign key relationships with the Users and Books tables.

Puc. 2. IlosicHenHs 10 sql-xony, 3reHepoBaHe 3a fonomorow ChatGPT

OTpuMaBIIN 3TEHEPOBAHY CXEMY, MH MOXEMO €MO 3pyYHHU ITEpamiiHUHA Iporec, A¢ MOKIUBICTH
BPYYHY BHOCHTH KOPEKTUBH 200 HA/JaBaTh 4aTy BKa- PYYHOTO BTPYYaHHS MOEJHYETHCS 3 aBTOMATH30Ba-
31BKHM IIOZIO TOTO, SIKi 3MiHM HEOOX1AHO 3poOuTH. Yar  HHUM CTBOPCHHSIM CXEMHU.

B CBOIO 4epry MOXe 3r€HEpPyBaTH HOBY CXEMy Ha Hactymaum kpokoMm 3reHepyemo Java entity
OCHOBI ITMX BKa3iBOK. TakuM unmHOM, MU 3a0e3neuy-  Author Ta Book Ha ocHOBI sql-cxemu (puc. 3, 4).

Impelement entity on java with spring for chema above with lombok and lazy relationships

i ChatGPT
Certainly! Below is the implementation of the entities using Lombok annotations and lazy relationships
in Spring Data JPA:

lombok . Data;

lombok . EqualsAndHashC

Javax.parsi
i time.Loc

Java.util.L18T,;

String name;

Puc. 3. I'enepanis Java entity Author na ocnosi sql-cxemu
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eI publication¥ear;

String genre;

Puc. 4. I'enepaunis Java entity Book Ha ocHoBi sql-cxemu

Y cohepi peamizarmii Oi3HEC-JIOTIKH BHUKOPHC-
TaHHS IITYYHOTO IHTENEKTY BIIKPUBA€E IITHPOKI
MOXJIMBOCTI I onTuUMizamii Ta pedaKkTOpuHTY
KOy 3 METOI0 MiJABUIICHHS HPOXYKTUBHOCTI Ta
eextuBHOCTI cuctemu. llei miaxig OXOIUTIOE HE
JIMIIIC BUIIPABJICHHS HEIOJIKIB, a W ONTHMI3aIlilo
aTOPUTMIB Ta 3aCTOCYBaHHS 1HIIUX METOIMIB IS
MOKPAIIeHHS SIKOCTI KOIY.

Po3rmsiHeMO BHKOPUCTAaHHS LBOTO IiIXOAY Ha
npuKiIan Java MeToay OLiHKHM PiBHA LIKaBOCTiI KHUTH
(puc. 5). MokHa 3ayBaknUTH, 110 ONTHMIi3allisl JAHOTO
Java meromy 3a IOMOMOTOIO HITYYHOTO I1HTEIEKTY
mependadae 4UiTKy BKa3iBKYy KOPHICTyBada IO came
Tpeba 3podutn. llITydnnii iHTEeIeKT HE 3MOKE BIU3HA-
yuTH 1€ camocTiiiHo. Ile Moxxe OyTu aHami3 pi3HO-
MaHITHUX HapameTpiB, IO BIUIMBAIOTH Ha LIKABICTbH
KHUTH IS KOPUCTyBada abo X pedaKTOPUHT KOAy
JUISL TIOKpaIIeHHs] MIATPUMKH faHoi yoriku. Cepen
TaKUX IMapaMeTPiB MOXKYTh OyTH:

1. Anaui3z BMicTy KHMrd. Bukopucranus merto-
niB oO0pobku mpupoxnoi moBu (Natural Language
Processing, NLP) st ananizy TeKCTy KHUTH 3 METOIO
BUSIBIICHHSI KJIFOYOBHUX TEMAaTHK, CTHIIO IHChMa,
a TaKO)K BU3HAYEHHS PiBHS CKIIQJHOCTI TEKCTY.

2. IcTopist ynTaHHs KopucTyBa4a. 30ip Ta aHa-
J1i3 icTOpii YNTaHHS KOYKHOTO KOHKPETHOTO KOPHUCTY-
Baya JUIl BU3HAUCHHS HOTO i1HIWBIAYyaJbHHUX YIOAO-
0aHb Ta BIAMIOBIAHOCTI LIKABOCTI IIEBHIA KHU3I.

3. Binryku Ta pedTuHru. AHam3 BiATYKIiB
KOPHCTYBauiB Ta iX pEHTUHTIB KHUTH ISl BASHAYCHHS
3arajbHOTO CIIPUIHATTS Ta OI[IHKY IIKABOCTI.

4. 3oBHimHi Aani. BuxopucraHHsS 30BHINIHIX
JAHUX, TaKUX SK TOMYJSPHICTh KHHUTH, PEUTHHTH
Ha 1u1atopMax, COIiabHI MepeXi TOIIO, AT yTOU-
HEHHS OILIIHKH IIKaBOCTI.

Pucynok 6 nemMoHCTpye, sIK HaHUH NPOTPaMHUIN
KOJ MOJKHA ONITUMI3yBaTH 3 BAKOPUCTAHHIM 4at 00Ty
LITyYHOTO iHTEIIEKTY.

@inimauM kpokoMm € renepanis REST API 3a
JIOTIOMOTOIO IITYYHOTO IHTEIEKTY Ha OCHOBI BXKeE
srenepoBannx DAO (data access object) Ta service
layer. 3renepyemo REST API ans Bxxe ontumizoBa-
HOTO Java MeTOomy OILIIHKHM PiBHS LIKaBOCTI KHHUTH
(puc. 7).

OTpuMaHuil mporpaMHUil KOJ MO>KHAa BUKOPHCTO-
BYBAaTH B IOAaJIbIIIi oOymoBi apxitektypu IC ympas-
nmiHHA O6i0miorekoto Ta BuKopucToByBaTH ChatGPT
s redepauii inmmx DAO, service layers Ta HeoO-
xigaux REST API nns nokputts 6i3nec-iineit IC.

BucnoBku. B pamkax manoi po6otu 0yio:

1. JlochimkeHo Mmporec CIIKyBaHHS 3 9aT 00TOM
ChatGPT mnsa mpaBunsHOI reHepartii koxy. HaBegeno
ornuc MoximBocteil yar 6oty ChatGPT npu Hamm-
CaHHI IPOTPaMHOTO KOIY.

2. Pospobneno DAO, service layer Ta REST API
st IC yopaBimiaHS 0G1071i0TEKOI0 3 BHKOPHCTAHHIM
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Puc. 5. ®yHkuis ouiHKy piBHSA HiKABOCTi KHUTH

) You
optimise the class above, The book will be interesting If score more then 4.2, Please, use
constants for score and Use constructor injection

ChatGPT
Certainly! Here's the optimized version of the class using constructor injection and constants for the

&

score thresholkd:

ation.Transactional;

ewRepository) {

ok book) [

THRESHOLD &

Puc. 6. OnTumizoBanuii nporpamMHuii kop 3a gonomororo ChatGPT
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N You

generate Spring REST endpoint for the method above

@ ChatGPT

To generate a Spring REST endpoint for the “isBookInteresting™ method, you can create a controller

class that maps a HTTP GET request to a specific URL. Here's how you can implement it:

org.springframework.beans.factory.annotation.Autowired;

org.springframework.web.bind.annotation.GetMapping;

org.springframework.web.bind.annotation.PathVariable;

org.springframework.web.bind.annotation.RequestMapping;

org.springframework.web.bind.annotation.RestController;

BookReviewService bookReviewService;

(BookReviewService bookReview

this.bookReviewService = bookReviewService;

e Long bookId) {

= bookRepository.findById(bookId).orElseThrow(() ->

bookReviewService.isBookInteresting(book) ;

Puc. 7. 3renepoBannii REST API 3a nonomoroiw ChatGPT

ChatGPT mns memoHcTparmii MOXIHBOCTEH MITyY-
HOTO 1HTEIICKTY.

3. IlpoaHani3oBaHO SKiCTh HAIMCAHOTO IPOTPaM-
Horo Koay. B pamkax 1iporo 3aBganHs 0yii0 OonTHMi30-
BaHO TporpaMHuii Koz 3a nornomoroto ChatGPT.

Baramom, ChatGPT wMoxe cTaTh BaKIMBUM
IHCTpYMEHTOM JUIsl PO3POOHUKIB MPOTPAMHOTO
KOy, BHOCSAYN HOBAaTOPCHKiI MOXJIMBOCTI Yy Taiy3b
mry4yHoro iHtenekry. Cninkyroouuch ¢ ChatGPT

MOXKHa Ka3aTh CBOI MOOakaHHS Ta ONTHUMI3yBaTH
Oi3HEec-ToTiKy 1o TOoTped 3aMOBHHKA, ajie st
BHCOKOTO PiBHS ONTHMi3amii HeoOXiTHO MaTh eKc-
nepTusy B Oi3HEC-Tpoleci Ta MOBI IPOrpaMyBaHHS.
Jlist TOCSITHEHHSI 3HAYHUX MOKPAIIeHb y SKOCTI Ta
e(DEeKTUBHOCTI PO3pPOOKH TMPOrpaMHOro 3abe3re-
4yeHHs HeoOXigHa B3aeMOIis MiX (axiBIsIMH 3 0i3-
Hec-aHai3y, po3pOOHUKAMU Ta eKcrepTamMu y chepi
IITYYHOTO iHTEIEKTY.
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Horban H.V., Kozachok Yu.A. ARTIFICIAL INTELLIGENCE TOOLS USAGE
IN THE DEVELOPMENT OF THE LIBRARY MANAGEMENT INFORMATION SYSTEM

Artificial intelligence opens up new opportunities and perspectives for improving techniques and methods
of software development. It can enhance the efficiency and quality of software development by optimizing
processes. The article presents research on the most promising directions in the field of artificial intelligence
as a tool for optimizing software development. Modern works dedicated to the use of artificial intelligence in
software development are examined. An analysis of the possibility of using the ChatGPT chatbot tool in writing
software code is also conducted. Additionally, the main capabilities of ChatGPT are analyzed and highlighted,
allowing for the automation and optimization of many stages of software product development. As a result of
the analysis, a practical study of the use of ChatGPT was conducted, namely the development of a part of the
library management information system. The architecture of the information system was built on three levels:
DAO (data access object), service layer, API (REST, gRPC). Each level was implemented using artificial
intelligence, specifically with the help of the ChatGPT tool. The first DAO level was written in Java using the
Postgres database in the IntelliJ IDEA programming environment. The next step involved generating several
Java entities based on the SQL schema, which was also built using ChatGPT. The final stage of building the
information system was the generation of a REST API for the library management information system using
ChatGPT to demonstrate the capabilities of artificial intelligence. As a result of the practical study, the quality
of the software code was analyzed and the software code was optimized using ChatGPT. The main advantages
of using ChatGPT by developers to write software code were identified, and the main problems requiring
further research were highlighted.

Keywords: artificial intelligence, chatGPT, software development, technology, code generation, automation.
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