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AHOTAIILA
KBaTi(ikaniiHOT poOOTH HA TEMY

«Po3poOka aBTOMaTH30BaHOI CHCTEMH MEHEKMEHTY KOHTEHTY €KOHOMIYHO1
AQHATITHKY 3 BUKOPUCTAHHSIM 1HCTPYMEHTIB IITYYHOTO IHTEJIEKTY

Crynenta Kouepexuenko Pomana JImutpoBuya

VY cydyacHOMY CBITI €KOHOMIYHA aHAJIITHKA 31IITOBXYETHCS 13 3pOCTAIOUYMM
00CSITOM TaHUX, 1110 MOTPEOYIOTh 00pOOKH Ta aHaMI3y. Y 11l poOOTI 3apONOHOBAHO
aBTOMATHU30BaHy CHUCTEMY MEHEDKMEHTY KOHTEHTY EKOHOMIYHOI aHaJIiTHUKH,
IHTErpoOBaHy 3 IHCTPYMEHTAMHM IITYYHOT O 1HTENeKTy. Po3pobiieHa cuctema noeinye
byukii  TpaguuiitHux CMS 13 MOXIMBOCTSIMHU T'€HEPATUBHOTO IITYYHOTO
iatenekty (LI), mo m03BOJIsIE CTBOPIOBATH, OPraHi3OBYBaTH Ta aHai3yBaTH
€KOHOMIYHHMM KOHTEHT.

Merta poGoTu momnsrac y CTBOPEHHI €()EKTUBHOTO IHCTPYMEHTY IS
aBTOMaTH3allli ympaBiIiHHA KOHTEHTOM Ta BuKopucTanHs I ana reweparii
pe3yIbTaTiB EKOHOMIYHOI aHATITUKH.

OO0’€KTOM JOCIIKEHHSI € CTBOPECHHSI CHCTEMH YIPaBIiHHS KOHTCHTOM Ta
aBTOMAaTH3allisi CTBOPEHHS TEKCTY 3 PE3yIbTaTaMH CKOHOMIYHOI aHATITHKH.

[TpeameT mocmiKeHHs: po3po0Ka MOTYJIIB CHCTEMH YIIPaBIiHHS KOHTEHTOM
Ta IHTErpallisi IporpaMHOro iHTepdeicy mpoBalepiB MTYYHOTO 1HTEICKTY IS
3a0e3MeUeHHs aBTOMATHU3allli Pe3yJIbTaTIB aHATITUKHY.

Y Mexax JOCHIKeHHs OyJo MPOBEACHO aHai3 JITepaTypH, BU3HAYEHO
OCHOBHI BUKJIMKHM Ta TIEPCHICKTUBH BrpoBa/pkeHHs 1111 B ynmpaBiaiHHS KOHTEHTOM.
Po3po6ieno nmporotun CMS 13 ¢hyHKITIOHATOM JIsl TeHepallii cTaTeid 3a JOIOMOT 010
moaeneit GPT, HanamToBaHuX Ha €EKOHOMIYHY TeMaTHKY. J[Js IbOro BUKOPUCTAHO
nepesoBl TexHojorii, Taki ik Node.js, PostgreSQL ta Prisma, mo 3a0e3nedyroTh
MaclITabOBAHICTh 1 MPOAYKTUBHICTh CUCTEMHU.

[IpakTyHa MIHHICTE POOOTH TOJATAE B MOXIMBOCTI CKOPOUYEHHS 4Yacy 1

BUTPAT HA CTBOPEHHS EKOHOMIYHOTO KOHTEHTY, 30KpeMa CTaTei, 3a paxyHOK



aBToOMaTu3allli nmpoueciB. [HHOBAIIMHICTh PIIICHHS MIATBEPIKYETHCS 1HTETPALIEIO
00po6Oku npupoaHoi Mo (NLP) 13 kepyBaHHSIM KOHTEHTOM.

OTpumaHi pe3yiabTaTH JIEMOHCTPYIOTh BUCOKHH IMOTEHITIA 3aIIPOITIOHOBAHOT
CHUCTEMH ]I 3aCTOCYBaHHS B €KOHOMIUYHHX JOCIIDKCHHSX, Oi3HEC-aHAMTHIN Ta
aBTOMAaTH3allii MPOIIECIB YIPABIIHHS TaHUMH.

Po3po6ena cucrema BUpINIy€e KIHOYOBI MPOOJIEMH, OB’ s13aH]1 31 CKIaAHICTIO
inTerpaii I, skicTi0 3reHepOBaHOr0 KOHTEHTY Ta B3a€EMOJIIEI0 3 KOPUCTYBayeEM,
CHpUSIIOYN ePEeKTUBHIIIIN poOOTI B IMPPOBI €EKOHOMIILII.

PesynwpTaTu anpobairii oaHi€el 3 3a1a4 KBamidikamiitHoi MaricTepchbkoi poooTu
BUKJIaJIeHI B ¢haxoBoMy HaykoBomy BuaaHH1 Koibichuk V., Kocherezhchenko R.,
Hrytsenko K., Yatsenko V., Yefimenko A. (2024). Algorithms for procedural
generation of game content using graphs. Infocommunication and computer
technologies. No. 3. P. 77-87. https://doi.org/10.32782/1T/2024-3-8.

KitouoBi cioBa: MITYYHUH 1HTENEKT, CHUCTEMa YMPABIIHHSI KOHTEHTOM,
C€KOHOMIYHA aHaIITHKa, 00poOka mpupoaHoi moBu, GPT, Headless CMS, mammaHe

HaBYaHHS, MacIITa00BaHICTh, aBTOMAaTH3aIli.

OcHoBHUM 3MicT KBamidikaiiiHoi pod0TH BUKIAeHO Ha 36 CTOpIHKaX, y
TOMY YHMCII CIIMCOK BHUKOpUCTaHUX Jkepen 3 40 HalitMeHyBaHHS, SIKUHA PO3MIIIIEHO
Ha 4 cropinkax. Po6ora micTtuTh, 14 pUCYHKIB, a TAKOX OAMH J0IaTOK, PO3MIIICHUN

Ha 24 CTOpiHKaXx.
Pik BukoHanHs kBamidikaiiitnoi po6otu — 2024 pik.

Pik 3axucty podotu — 2024 pix
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SUMMARY

Masters’s level qualification thesis
«Development of an Automated Content Management System for Economic
Analytics Using Artificial Intelligence Tools»

Kocherezhchenko Roman Dmytrovych

The master’s thesis, "Development of an Automated Content Management
System for Economic Analytics Using Artificial Intelligence Tools," explores a
comprehensive approach to designing an efficient and scalable system for managing
and generating economic analytics content. Leveraging artificial intelligence (Al),
particularly natural language processing (NLP) and machine learning, the study
addresses the increasing complexity and volume of digital information within the
economic sector. This perspective emphasizes the significance of flexible data
processing methods that can handle diverse and rapidly changing economic
indicators. By adopting a strategy that integrates advanced Al models and data
management solutions, the work demonstrates how a content management system
(CMS) can be enhanced to manage both structured and unstructured economic data

more effectively.

The theoretical foundation of the thesis underscores the necessity of
automation in content management. The design and implementation of automated
pipelines aim at streamlining the collection, preprocessing, and analysis of economic
data, thereby reducing the manual burden traditionally associated with these tasks.
The thesis proposes a versatile framework that employs robust data pre-processing
and feature selection approaches. Such approaches ensure that the system focuses
on the most critical factors influencing economic analytics. These factors may range
from macroeconomic indicators like GDP or inflation rates, to market volatility
metrics, to sector-specific trends that require careful interpretation. The resulting

structured content units offer a foundation for generating insights that can inform
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decision-makers, allowing them to understand the underlying forces driving

economic developments and patterns.

A bibliometric analysis, conducted with tools like R Studio and Bibliometrix,
pinpointed emerging technologies—Al, big data, and generative Al—within the
landscape of economic research. This contextual assessment highlights how the
integration of these technologies responds to current industry demands. The study
also compares traditional content management systems (CMS) with the Headless
CMS architecture.

The Headless CMS model, with its modular design, proves particularly well-
suited for integrating advanced Al models. By separating the content repository from
the presentation layer, the Headless CMS framework allows the seamless addition
of Al-driven modules that can process data, generate insights, and produce tailored
content. By combining the flexible Headless CMS approach with GPT-based Al
models (e.g., GPT-40 and ol-preview), the system can automatically generate
economic analytics content that covers standard financial indicators and adapts to a
variety of data inputs. These models highlight patterns and trends in a structured

manner, enhancing the clarity and usefulness of the generated output.

The technical implementation forms the backbone of this solution. Built on a
Headless CMS framework and employing technologies like Node.js, TypeScript,
Fastify, and Prisma, the system efficiently handles APl development and content
queries through PostgreSQL. The careful selection of these technologies creates a
coherent and integrated environment, ensuring that each component in the pipeline
supports the others. The CRUD (Create, Read, Update, Delete) architecture enables
seamless management of diverse content entities—articles, categories, and user
profiles—while ensuring that complex, data-driven information can be stored,
retrieved, and processed without unnecessary complexity. These structured outputs
may include economic forecasts derived from time series analyses, regression results
that elucidate the relationships between variables, and other data-driven insights.

The AI module harnesses OpenAl’s GPT models for contextually accurate content
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generation. System prompts guide the GPT models to select relevant features
dynamically, adjusting parameters such as token limits and temperature settings to
maintain a balance between detail and clarity. The careful design of these prompts
and parameters ensures that the system produces content that remains aligned with

economic contexts and adheres to quality standards.

Real-world test scenarios validated the system’s ability to produce structured,
relevant content. By applying the pipeline to various datasets and queries, it was
possible to confirm that the outputs not only mirrored existing analytical methods
but also introduced a degree of automation and systematic organization. This
approach supports the identification of meaningful patterns in complex economic
datasets, ensuring that end-users—»businesses, policymakers, and researchers—
receive data-driven insights that measure economic performance while revealing

subtle interconnections among economic indicators.

The overall process reduces the complexity faced by analysts and decision-
makers, granting them a tool that accelerates the conversion of raw economic data

into actionable intelligence.

The system’s adaptability is a key outcome highlighted by the research. In
practice, the CMS demonstrated ease of use and flexible content management
through well-defined API endpoints. The ability to integrate various data sources
into the system and update content dynamically ensures that the generated analytics
remain current and reflective of evolving economic conditions. The Al module
generated structured insights that ranged from simple string outputs derived from
raw data analysis to more specialized content that addresses unique user queries. The
relevance and accuracy of these outputs, validated through iterative testing,
underscore the practical applications of such an integrated system. The design
encourages end-users to rely on a consistent, continuously improving source of

economic information that is both timely and actionable.
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In conclusion, this thesis confirms the feasibility of integrating Al-driven
analytics with CMS functions to revolutionize the management and generation of
economic content. By employing robust data processing methodologies and
advanced Al capabilities, the system reduces time and costs associated with
producing high-quality financial materials. At the same time, it maintains depth and
contextual relevance by focusing on the critical variables that shape economic
realities. This integrated approach fosters a more efficient and insightful economic
information environment, encouraging proactive measures in the face of complex
market conditions. The project’s emphasis on structured outputs and dynamic data
handling ensures that the system can evolve alongside the ever-shifting economic

landscape.

Throughout the project, a critical challenge was ensuring that the generated
content met the high standards expected in economic analysis. The quality of
generated insights depended not only on the raw capabilities of GPT models but also
on the precision with which system prompts were designed and tuned. This required
a deep understanding of both the technical underpinnings of GPT models and the

nuances of economic data interpretation.

Careful engineering of prompts and iterative testing allowed for consistent
improvements in content quality. Each refinement step tightened the alignment
between data inputs and the generated outputs, ensuring that the system’s responses

were not only contextually apt but also analytically sound.

Another significant hurdle was the integration of various technologies into a
cohesive system. The decision to use Node.js, TypeScript, and Prisma proved
advantageous, as these technologies offer a stable, reliable, and developer-friendly
environment for building scalable APIs. PostgreSQL’s advanced querying
capabilities complemented this setup, enabling the handling of complex data
relationships within the CMS. The use of Swagger for APl documentation further

streamlined both development and testing, clarifying the system’s endpoints and
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operations. This attention to technical detail ensured that the system, while

sophisticated in its functionality, remained accessible and maintainable over time.

Future developments might include further refinement of existing models or
the inclusion of additional Al techniques to deepen analysis without introducing new

categories of information.

The groundwork laid by this thesis provides a stable platform that can be
augmented to improve anomaly detection or enhance sentiment analysis within

economic texts.

Likewise, automated responses to regulatory changes could be incorporated
by refining prompts and data processing methods already in place. By weaving
together economic analytics and sophisticated modeling methodologies, the system
positions itself at the frontier of digital transformation, offering a consolidated
resource for advancing economic research and practice. Even as it stands, the
modular nature of the system allows incremental improvements without needing to

overhaul the core architecture.

The system’s design and implementation have practical applications across
various sectors that rely on economic insights. Policymakers, for instance, can utilize
the platform to generate detailed reports on market conditions, providing them with

evidence-based materials that inform policy decisions.

Researchers benefit from streamlined workflows that free them from
repetitive data preprocessing, allowing them to focus on higher-level analysis and
interpretation. Businesses find value in the system’s capacity to produce market
analyses and forecast reports that are drawn from a consistent and reliable source.
The ability to scale and integrate additional data streams further ensures that the
system can adapt to specific organizational needs, handling higher loads or more

diverse data inputs as circumstances evolve.

The integration of GPT models, such as GPT-40 and o1-preview, underscores

the system’s potential for producing nuanced, context-aware content. By fine-tuning
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parameters such as token limits and temperature, the project optimized these models
to generate financial and economic texts that remain both relevant and precise. Such
capabilities bridge the gap between raw data and actionable insights, assisting users
who require data-driven content that maintains analytical rigor. Each generated
output stands as a piece of a larger puzzle, contributing to a mosaic of information

that users can rely on for decision-making, forecasting, or comparative analysis.

The master’s thesis demonstrates the transformative potential of Al-driven
systems in economic analytics. By combining advanced technological solutions with
innovative methodological approaches, the project created a cohesive system that

meets the growing demands of data-rich environments.

The experience gained during the development process highlights the
importance of interdisciplinary knowledge, combining expertise in Al technologies,
software engineering principles, and economic analysis methodologies. This
multidisciplinary foundation ensured that the resulting system was not only

functional but also aligned with the practical needs of economic practitioners.

Ultimately, the system serves as a stepping stone toward more sophisticated
applications of Al in economic contexts. It exemplifies how the integration of
modern content management strategies and Al-driven analysis can streamline
workflows, enhance analytical depth, and improve the overall quality of output. As
technology continues to evolve, systems like this one will play a crucial role in
shaping the future of economic research and practice. By providing a platform that
is both flexible and rigorous, the project opens pathways for further exploration,

refinement, and innovation in the field of economic analytics.

Keywords: artificial intelligence, content management system, economic
analytics, natural language processing, GPT, Headless CMS, machine learning,

scalability, automation.
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BCTVII

Ha nanuit MOMEHT MeTOIU Ta MIAXOAW poOOTH 3 iH(OpMaIli€r0 Ta JAaHUMH,
SKAUMH KOPHUCTYIOTBCS CHEIIANICTH PI3HUX chep Ta HaNpSIMKIB 3MIHIOKOTHCS.
[Ipotiecu 3MiH, MOB’sI3aH1 SIK 1 3aTaJIbHUM PO3BUTKOM PIBHS BOJIOAIHHS IU(POBUMU
TEXHOJIOT1SIMH, TaK 13 CTPIMKHM PO3BUTKOM 1HCTPYMEHTIB IITYYHOTO IHTEIEKTY,
nami I, nns poGotu 3 pizHuMH Tunamu iH(opMmairii. BpaxoByrouu 3MiHM SIKi
BIJIOYBAIOTHCSI JIOPEYHO PO3IIIIHYTH MOXIIMBOCTI BUKOPHCTaHHSI CEPBICIB IS
ONTHUMI3allii YaCOBUX Ta TPOIIOBUX 3aTpaT mpu poOoTi 3 iHpopMmaitiero. B pamkax
pobotu Oyna po3poOsieHa cuUCTeMa JJis YIpPaBIiHHS KOHTEHTOM, 1€ OCHOBHUM
KOHTEHT CTaTTI CTBOPIOEThCS 3a nonomororo IIII. Buxoasum 3 1mporo MoxHa
3po0MTH BUCHOBOK IIIO MPaKTHYHA peali3allis Ta I[IHHICTh i€l poOOTH IMOJsATae B
JIBOX YacTHMHAaX: CTBOPEHHI CHUCTEMM YMPABIIHHS KOHTEHTOM pe3yJbTaTiB
E€KOHOMIYHOI aHamTUKH, (hopmyBaHH1 miporiecy B3aemoii 3 1111.

Jlo OCHOBHHMX MpoOJIeM MPOLIECY CTBOPEHHS TMOJIOHUX CHUCTEM MOKHA
BIJIHECTH CKJIQJHICTh PO3POOKH SK MOMAYJIO JJIsl B3a€EMOJIi 3 KOHTEHTOM, TakK 1
Moyt st B3aemoii 3 LI ayist orpumanss sikicHoro pesynbrary. Ll mpobiemu Ta
MIPOIIEC X BUPIIIECHHS € OCHOBOIO IIi€1 pOOOTH.

AKTyanbHICTb TEMH TOJSITa€ B HEOOXIAHOCTI aBTOMaTH3alii poOOTH 3
KOHTEHTOM, a caM€ B CTBOPEHHI MEPBUHHOTO MaTrepialy €KOHOMIYHOI aHaJIITHKH,
10 JI03BOJIUTh CYTT€BO 3a0IAUTH Yac Ta TPOIIl IPU CTBOPEHHI CTaTeH Ta 1HILIUX
tekctiB. Purok LI mocriitHO mepeOyBae B IIEHTP1 yBarv, B TOMY YMCJIi HAYKOBIIIB
Ta 1HXKEHEPIB, K1 JOCIIHKYIOTh Pi3HI aCTEKTH 1€l cepu, Ta BIPOBAIHKYIOTH HOBI
pimrenns ( McKinsey, 2023).

Merta poGoTu momnsirae y CTBOPEHHI €(EKTUBHOTO IHCTPYMEHTY ISt
aBTOMAaTH3alii yHpaBliHHA KOHTEHTOM Ta Bukopuctanas LI ams reneparii
pe3yabTaTiB EKOHOMIYHOI aHAIITUKHU.

OO0’€KTOM JOCIHIJIKEHHSI € CTBOPEHHSI CHCTEMH YIPAaBIiHHA KOHTEHTOM Ta

aBTOMAaTH3allisl CTBOPEHHS TEKCTY 3 pe3yJibTaTaMU €KOHOMIYHOI aHATITHUKH.
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[TpenmeT mocmikeHHs: po3po0Ka MOJTYJIIB CUCTEMH YIIPaBIIHHSI KOHTEHTOM
Ta IHTErpalis mporpaMHOro iHTepdeicy MmpoBaiepiB MTYYHOTO 1HTEIEKTY s
3a0e3MeueHHs aBTOMATHU3allli Pe3yJIbTaTiB aHATITUKHY.

HaykoBa HOBM3HaA oJiep>KaHUX pe3yJbTaTIiB JaHOi KBamidikariiHoi podboTu
MOJIATA€E B PO3POOJIEHI CUCTEMH, KA MOEAHYE (YHKIII CUCTEMU ISl YIPABIIHHS
KOHTEHTOM pe3yJbTaTiB €KOHOMIYHOI aHANMITUKK Ta B3aemoxii 3 LI, mo mo3Bosie
MaTH 1HIIUK poOOYNI MOTIK MPU CTBOPEHHI TeKCTy. KpiM Toro, HaykoBa HOBH3HA
noJiAirae B 00’€lHaHHI 1HCTPYMEHTIB HAa OCHOBI IITYYHOI'O IHTENEKTY, TaKUX SIK
obopoOka mpupoanoi moBu (Natural Language Processing, NLP) i mammHHe
HABYaHHS, 3 KEPYBAHHSIM KOHTEHTOM, IIJ0 EKOHOMHUTD 4Yac 1 pecypcH.

Tpanuuiiiai waropmu CMS 00MEXYIOTBCS OpPraHi3ali€ld CTaTUYHOTO
BMICTY, TOJIl SIK 3allPOTIOHOBAaHa CUCTEMa aBTOMATH3y€E TeHepallito TeKcTy B CMS,
3anpoBaKyI0un O6e3nepediitnuil, epexTuBHMI 1 MacITaboBaHUN poOOUMid IpoLIEC.
[{s cuctema BUpillye KIHOYOBI MPOOJIEMHU, BKIIOUAIOYM CKIIQJHICTh 1HTErpailii Ta
SKICTh KOHTEHTY, CTBOPEHOTO MITYYHUM 1HTEJIEKTOM, 32 JOTIOMOTOI0 PO3IIUPEHHUX
iHTepdeiiciB APl Ta moBTOproBaHMX BIATYKIB KOpHcTyBauiB. KoHTpaprymeHTH
I0JI0 BiJICYTHOCTI HIOAHCIB Y 3MICTI MITYYHOTO 1HTEJIEKTY Ta 3aHETIOKOEHHS 010
nepeMilieHHs] poOOTH TTOM SIKIITYIOThCS 3aBJISIKM 3a0€3MEUEHHI0 KOHTPOITIO 3 00Ky
JIOJIMHU Ta aKIEHTYBaHHIO Ha TpaHcdopMallii poOOYuX MicCllb 3a JOIMOMOTOIO
PO3IIUPEHHS IITYYHOTO IHTETIEKTY.

JI1st TOCATHEHHS MMOCTABJICHOT METH B X011 JOCJIIPKCHHS MMOTP1OHO BUPIIIIUTH
Takl 3aBJaHHs, SIK:

® PO3TJISTHYTH TECOPETUYHHUI MIHIMYM TIOJ0 CTBOpeHHs Ta B3aemomii CMS Ta
T,

® JIOCIIJUTH TEXHOJOTII Ta IHCTPYMEHTH ISl pO3POOKH;

® BHU3HAUUTH TEXHOJOTIl Ta I1HCTPYMEHTHU, IO OYIyTh BUKOPUCTAHI st
CTBOPEHHS CUCTEMU;

e cTBOpUTH IUIaH po3pooku CMS cuctemu;

e po3pobuTHu 6a3y gaHux, s 30epexxeHHs ganux CMS;

® PO3POOUTH MOJYJIb YIIPABIIHHSA KOHTEHTOM;



e po3pobuTu Moayib Blaemozii 3 1111;
® 3MIICHUTH NIEPEBIPKY AKOCTI reHepallli KOHTEHTY;

® [IPOBECTH aHAJII3 Pe3yJbTaTIB PO3POOKH Ta CTBOPEHHS CUCTEMHU.

15
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PO3AJI 1 TeopeTndHi OCHOBH Ta aHAIIi3 TEXHOJOTIH AJIT PO3POOKH
aBTOMATU30BaHO1 CUCTEMHU MEHEHPKMEHTY KOHTEHTY

1.1 AKTyalbHICTh CTBOPEHHS aBTOMATHU30BAHOI CHCTEMHU MEHEKMEHTY KOHTCHTY

CporojiHi €eKOHOMIYHA aHAJITUKA CTHKAETHCS 3 OE3MPEIeIEHTHUM O0CATOM
JIAHUX, K1 MOTPIOHO 0OPOOIISITH MIBUJIKO Ta €(EKTUBHO. 3a TaHUMU MiXKHApOIHOT
kopriopaiii ganux (IDC), mo 2025 poky o0Ocsar agaHux y CBITI gocsirHe 175
3errabaiirie (International Data Corporation, 2018). Lleit piBeHb BUKIIMKIB BUMarae
nepexojly 0 aBTOMaTu3allli, ajpke TPaaulliifHI MeToau OOpOOKH IPOCTO HE
CHpaBIIAIOTHCA 3 TakuMH HaBaHTakeHHsMH (BI, 2023; Kanbach et al., 2024; Ooi et
al., 2023). Iactpymentu Ha 6a3i I, sIk-0T aaropuTMH MAIIMHHOTO HABYAHHS Ta
HEHPOHHI MEpexXi, € KIIOUYOBUMH Yy BHUPIIICHHI Li€i npoOiremu. BoHu 31aTHI
3HAXOJWTH TPHUXOBaHI 3aKOHOMIPHOCTI y BENWKHX HaOOpax MaHMX, SKI 4YacTo
3aJUIIAI0THCS HEIMOMITHUMHU HaBITh I qocBiquennx anamitukis (Lehr, Caliskan,
Liyanage, & Banaji, 2024).

IIle omna moMiTHa TepeBara aBTOMATH30BAaHMX CHCTEM — II€¢ €KOHOMIis
xomTiB. McKinsey & Company OuiHIOIOTh, 1110 BiipoBajkeHHs LLI-pimens moxe
3HU3WTH oleparliifai Burparu kommanii Ha 10-20% ( McKinsey, 2023). [Tpu iomy
BaYKJINBO HE 3a0yBaTH MMPO MiHIMI3allii0 pU3KKiB JTroachkux momuiok (Giraud et al.,
2023). Y cekTopax, /e KOXKHA MOMHJIIKAa MOKE MPU3BOJUTH O 3HAYHUX BTpAT,
srpoBamkeHns 11 crae mepesaroro (Wu, Yan, Luo, Wang, & Tang, 2024).

Haitnommupenimmii BuKiuK — me 0e3neka nanux(Wach et al., 2023). Cuctemu
I wacto mparoroTh 3 BEIMKUMH OOCsSTamMu KOHGIIEHIIHHOT 1H(OpMAaITii, 110
MIJBUIIYE PU3MK BUTOKIB 4M KiOepaTak. OjHaK cydacH1 DIIIEHHS BKIIOYAIOTh
HaJ1iHI IHCTPYMEHTH 3aXHUCTy, 30KpeMa IH(PpyBaHHS AAHUX 1 OaraToakTOpHY
areHtudikamito (OpenAl, 2023). ba Oimeme, cuctemu Il wacto 3maTHI
imeHTudikyBaTH Kibep3arposu e 10 iXHbO1 peasizaliii, o J0/4a€ piBeHb 3aXUCTY,

HEJIOCTYIHUM 11 3Bruaiinux MetoiB (SentinelOne, 2024).
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Takum yuHOM, aBTOMATH30BaH1 cucTteMu Ha 0a3i 11 — 1e He auire BiANOBI AL
Ha CydyacHI BUKJIHWKH, a ¥ I1HCTPYMEHT, sKui ¢dopmye MaiOyTHE E€KOHOMIYHOI
aHANITUKU. BHOpOBa/)KeHHs TaKuUX pIIEHb JO3BOJISIE OpraHi3alisiM HE JIUIIe

BI)KHMBATH, ajie i mporBiTatd B ymMoBax nudpoBoi ekonomiku (Boukar et al., 2024;

Harrer, 2023; Nyenno et al., 2023; Yu & Gong, 2024).

1.2 bibmioMeTpu4HMI aHai3 TEXHOJIOTIH 1 pO3pOOKH aBTOMATHU30BaHOI CUCTEMH
MEHE/PKMEHTY KOHTEHTY 3 BUKOPUCTAHHSM 1HCTPYMEHTIB IITYYHOTO 1HTEJIEKTY

32 TONIYKOBUM  3allUTOM  «po3poOKa  aBTOMATH30BAHOI  CHUCTEMHU
MEHE/KMEHTY KOHTCHTY 3 BUKOPUCTAHHSAM 1HCTPYMEHTIB IITYYHOTO 1HTEIEKTY» B
HayKoMeTpHuuHii 0a31 ganux Ckoryc Oyno 3HaiileHo MacuB myOJikaiiii B 00cs31
306 mokyMeHTiB, MpoiHJAeKcoBaHMX 3a mepiog 3 2019 poky mo 2024 pik.
biGmomeTpuyHuil aHai3 MPOBEIeHO 3 BUKOpUCTaHHAM R Studio 3 BUKOpHCTaHHIM
naketiB Ta Oi0miorek Shiny Tta Bibliometrix, ta iXx BiamoBigHUX (YHKIIIH,
po3pobsenux HaykoismMu (Aria & Cuccurullo, 2017). 3acrocyBaHHS 3a3HauYEHUX
010mioTeKk BiAOYBA€ETbCSI B OKPEMOMY CEPENOBHUIIN 3 OJHONMEHHOIO Ha3BOIO
Bibliometric. [Touatok po6otu B Cepenopuii Bibliometrix mounnaerscs 3 immopty
TEKCTOBOTO MAacCUBY JaHUX, 3T€HEPOBAHOTO 32 BIAMOBITHUM 3alTUTOM ITOIIYKOBOIO
cucremoro bJl Ckomyc, B ¢opmari BibTex. Tomona indopmaris om0

IMITOPTOBAHOI BUOIPKH BioOpakeHa Ha puc. 1.1.

Annual Growth Rate

-13.17 %

International Co-Authorship Co-Authors per Doc
18.94 % 4.03

Timespan

2019:2025

Authors of single-authored docs

Author’'s Keywords (DE)

1154

Document Average Age Average citations per doc

1.39 9.445

Pucynok 1.1 — I'onoBHa iH(opMariis 111010 aHaJI130BaHOTO MacUBY ITyOJTiKaIlii 3a
TEMOIO JTOCIIIIKEHHS.
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[epur 3a Bce, mOTPIOHO 3a3HAYUTH 110, HETATUBHUIN PIUHUN TEMI 3pOCTaHHS
-13,17% roBOpUTH MNPO YHOBUILHEHHS CTBOPECHHS MMOMIOHUX JIOCTITHUIIBKUX
JTOKyMEHTIB. [{e Bka3ye Ha MOXKJIUBICTh BIIPOBAIUTH 1HHOBAIII].

3 4,03 cmiBaBTOpamMu Ha JOKyMeHT 1 18,94% Mi>KHAPOJHUM CITIBABTOPCTBOM
g cepa mokazye BUCOKMH TOKa3HUK cHiBmpaill. Taka TeHJEHIis BlIoOpakae
CKJIQ/IHICTD 1 MDKIMCIUIUTIHAPHUIN XapaKTep MITYIHOTO IHTEIEKTY Ta €eKOHOMIYHO1
aHAMITUKHU, JI€ B3a€EMOIS MDK JOMEHAMH PI3HUX NpPEeIMETHHUX oOjacTed Mae
BUpIIIAJIbHE 3HAYEHHS.

Ha puc 1.2 BinoOpakeHo rpadik, 1o MiCTUTh TPH MOTIOCH, K1 B1IOOPaKaIOTh
CIIBIIPAIlIO0 aBTOPIB B KOHTEKCTI KIIOYOBUX CIIIB, aHOTAI[I/ Ta KpaiH (MpaBa yacTUHA
BiJT0Oparkae KIIFOUOBI CIIOBA , CEPEIHS — aHATOIIIT aBTOPIB MO0 TEMH JOCIIIKEHHS,

JiBa — KpaiHu). 3arajibHa KUTbKICTh CKJIafae 15 eneMeHTiB 32 KOKHUM KPUTEPIEM.

B

-machine'leaming . content
e rtificialiintelli —
-deeml:ea e system
mmmnatirallians! Y
EChatep—

Camerote s stems

- e erave
e==Bibliometrit
E=——e QU CatIOLls

B M
——pOrtUga | w—

Pucynok 1.2 — TpunomntocHuil rpadik

Bucoka wacTtora BXHMBaHHS KJIIOYOBHX TEPMIiHIB, TaKUX SK «IITyIHHH
IHTEJICKT», <«JIaHD» Ta «KOHTEHT», CBIJYUTH MPO 3POCTAIOYY BAKIUBICThH
BripoBapKeHHs 11 115 ynpaBiaiHHS KOHTEHTOM y c(pepi eKOHOMIYHOI aHaJIITUKH.

Ile migTBepmKye MOTEHIial PO3pOOKM IHHOBALIWHUX CHUCTEM, SIKI IHTETPYIOTb
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QITOPUTMU MITYYHOTO IHTETEKTY JJIs1 €(PEKTUBHOTO YIIPABIIHHS Ta aHAIII3Y BEJIUKHX
MAacCHBIB JTaHHUX.

@DoKyc Ha TaKUX TOHATTAX, K «yMPaBIiHHSI» Ta «CHCTEMN», KOPETIOE 3
METOI0 aBTOMAaTH3allii MPOoIeCciB KepyBaHHs KOHTEHTOM. BUKOPUCTaHHS IITYYHOTO
IHTEJIEKTY B IIbOMY KOHTEKCTI JIO3BOJISE ONTHUMI3YBaTH MPOIECH OTPUMAHHS,
CTPYKTypyBaHHS Ta IHTEpIpeTallii eKOHOMIYHOI iH(opMaIIii.

TexHosorii, Taki SK MalllMHHE HaBYaHHS, ITMOOKE HaBYaHHS Ta oOpoOka
npupoaHoi Mo (NLP), 3aiimatoTh 1leHTpalibHE MICII€ B pO3pOOIIl IHTEIEKTYyaTbHUX
cucteM. IXHe BIpoBaKeHHs cripuse eeKTUBHINH PoOOTi 3 K CTPYKTYpPOBAHHMH,
TaK 1 HECTPYKTYPOBAaHUMH JAHUMH, IO € KIOYOBUM JJI BUPILIICHHS 3aBlIaHb B
eKOHOMIYHOMY KoHTekcTi. Ha puc 1.2— JlepeBomomibHa kapTa 4YacTOTH
BUKOPHUCTAaHHS KJIIOYOBUX CJIB Y MacuBi IyOiikaiiid, 300pakeHa JepeBonoaioHa

KapTa, 10 BiJoOpa)xkae KIOYOBI CJIOBa Ta YaCTOTy iX BUKOPHCTaHHS B MacCHBI

myOTiKaIii.

artificial intelligence ;’:ﬂﬁ'u"wmm internet of things
18 il
16%

learning systems
26

e edge computin,
10 9
PRTev—— 1% :
S 2%
= software design | language processing || ducation camputing
10 B
1%
B 13
machine-learning
13
2%
i semanllcs
amcle current
9 7
‘! % 10
3% 1%
s g soanoge:
= . soil moisture
a teachlng chatbots 7
7 19%

mrall inguage processing systems telemed\cme

data minin;
11 g cumcu\a real time .‘%
4 appll:anu programs.

Pucynox 1.3 - JlepeBomnosiioHa kapTa 4aCTOTH BUKOPUCTAHHS KIIOYOBUX CIIIB Y

MacHBI ITyOJTiKaIii
[ryuanit iHTeNnekT (Al) BHCTynmae NEHTPaTbHOI TEMOIO JOCIIIKECHb,
oxorutoroun 16% 3aranbHOi yBaru, MO CBIAYUTH MPO HWOTO KPUTHYHY POJIb SIK
pYUIMHOI CHJIM Cy4YacHMX IHHOBAIll y PpIi3HUX JUCHUIUIIHAX. YTpaBIiHHA
iH(popmarriero, mo ckiaagae 6% AOCTIIKEHb, CIYTY€e BOKIUBUM JIOMOBHEHHSAM J10

Al, ocobnuBo y cdepi opranizaiii Ta 0OpoOKH JaHUX. YBara /10 TaKUX KIIOUOBUX
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MOHSATS, sK "moauHa" (4%), "cuctemu HaBuaHHs" (4%) 1 "nipuiinsTTS piens" (3%),
BKa3y€ Ha AakIeHT JOCIIDKeHb Ha po3podii cuctem I, opieHTOBaHHMX Ha
KOpPHUCTYyBaya, Ta TEXHOJOTIH MIATPUMKU NPUHHATTS pilieHb. TeMu, NOB’s3aHI 3
CJIEKTPOHHMM HABUYaHHAM, INIMOOKUM HaBYaHHSIM, MAIIMHHUM HAaBYAHHAM 1
cucTeMaMu 0OpOOKM MPUPOAHOI MOBH, CBIAYATh MPO PI3HOMAHITHI 3aCTOCYBaHHS
Al y ramy3six ocBiTH, aHATI3y TaHUX Ta 00poOKkH TekcToBoi iH(opmMartii. BogHnodac,
HOBI HAaNpsMKH, $K-OT mnepudepiiiHi OOYUCIEHHS, TEeHEPAaTUBHUN IITYYHUN
IHTEJIEKT, CUCTEeMH PEAJIbHOTO Yacy Ta PO3poOKa HAaBYAIBHHUX MPOTpaM, Xoda i
3aliMalOTh MEHINY 4YacTKy, 3ajHINalOThCS MEPCIEKTHUBHUMH I TIOJATbIIOTO
PO3BUTKY 1HTENEKTyanbHUX cucteM. CremiaabHi TEMH, BKIIOYAIOUYH OOpOOKY
naHux, nudpoBe 30epiraHHs Ta YIPaBIIHHSA 3HAHHAMHU, BIJOOpPaKAIOTH
CHeliani30BaH1, aje BaXJIMB1 ACIIEKTU CTPYKTYpPYBaHHS Ta 00poOKH 1HpopMaliii.
Puc. 1.4 BigoOpaxkae TemMaTHYHy KapTy B KOHTEKCTI JOCIIKCHHS

KBaT(pikawiitHOi poOOTH.

58 .
' (ontentcr%]rﬁ%re?mﬁnda“m
manufacturing e fintech
supply chain internet of things
sustainability computer vision

management

cloud computing
internet of things (iot)

artiflemtringd pbliEgemmeiEesi aostent deligitablapiport
|earnsngenmatEdieapiogn | ms) wate iy ment

§ collaborative \zarbgl'nﬁ i .
by highered"lﬁ%I figh teligence (a)
° = learning management
c X chathots
v [ ettt el ettt
£
20 large language models
g %?eqsl%aﬁm&mg
¢ angehain
[
a

aigc
generative artificial intelligence
intemettechno\ogyl systematic literature review  data management
classification curriculum development
ai-generated content (aigc)

artificial intelligence
machine learning

big data

remote sénsing

cultural héritage
explainable ai

Relevance degree
(Centrality)

Pucynok 1.4 - Tematnuna kaprta

ontology

Temu-gBurynu (Motor Themes), npaBuii BepxHiii KBaJpaHT, XapaKTHPHU3YE
TEKI TEMH, SIK YOpPaBIIHHA KOHTEHTOM, (IHTEX, KOMII IOTepHE OaueHHS Ta
TexHoJoTii 5G, M0 aKTUBHO CIPHUSAIOTH PO3BUTKY II€l Taly3i Ta MalOTh 3HAYHUN

BIIUB Ha ii mporpec. BoHH BUCOKOPO3BUHEHI Ta aKTyallbHi, 1110 BKa3y€ Ha iXHIO
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pOJIb KPUTHYHO BAXKIUBUX 3acO0iB IS 1HHOBAI[IMHUX CHUCTEM, TaKHX SK
aBTOMaTU30BaHE KEPYyBaHHS BMICTOM.

bazogri remu (Basic Themes), npaBuii HIXKHII KBaJIpaHT MICTUTh CepH, Taki
sk IIII, mammHHEe HABYaHHS Ta BEJIWKI JaHi, K1 JOMIHYIOTh y IIbOMY KBaJpPaHTI,
H1JKPECITIOI0UN iX BAXKIIUBY POJb SK OCHOBY JUIsl IPOrpecy B raiaysi. A Takox i
TeMH 3a0e3MeuyloTh OMHUC TEXHOJOTIYHOI 1HQPACTPYKTYpH, HEOOXITHOT MJIs
CTBOPEHHSI MEPEJIOBUX CUCTEM KEPYBAHHSI KOHTECHTOM.

Himesi remu (Niche Themes), iBuii BepXHiii KBaIpaHT: TaKi TEMH, K XMapHi
obuucnennss Ta Iarepuer peueit (IoT), myke poO3BUHEHI, aje MarOTh OLIBII
Crelliadi3oBaHe 3HAYEHHA. [X MPMCYTHICTH CBiUMTH HPO Te, IO BOHM MAlOTh
BUpIIIIANIbHE 3HAYCHHS B KOHKPETHHX Iporpamax, aje Ine He IECHTPaTbHI I
MIMPIIUX 1HIIATUB YIPABIIHHSI KOHTEHTOM.

Jlo Temu, 110 BUHUKAIOTh a00 3aHenaaaoTs (Emerging or declining themes),
JIBUW HWKHIA KBaJIpaHT yBIMIUIM Takl cepu, ik reHepatuBHuil LI, onTonorisa ta
nosicHioBanuii I, Bce mie mepeOyBarOTh HAa pPaHHIX CTaAisIX PO3BUTKY abo
BTPAYarOTh CBOI 3HAYUMIiCTh. OJHAK HASIBHICTH TE€HEPATUBHOTO IITYYHOTO
IHTEJICKTY B IIbOMY KBaJPaHTI TEX CBITYUTH PO 3POCTAIOYUNN 1HTEPEC 1 TOTEHITIA
JUTSI IHTETpallii B OUTBII yCTaJICeH] TEMH B MallOyTHbOMY.

OTxe, miarpama (puc. 1.4) moka3ye Ba)JINBi aCIIEKTH, SIKi CJTiJT BpaXyBaTH MPH
pO3po0Ill aBTOMATU30BAaHOI CUCTEMHU YMPABIIHHSI KOHTEHTOM JJII €KOHOMIYHOI
aHamituku. LlITydyHuii 1HTEIEKT, MallIMHHE HaBYaHHS Ta BEJIMKI JaH1, pO3TalllOBaH1
B KkBaapaHTi «OCHOBHI TeMW», € (QyHIAMEHTATHPHUMHU TEXHOJOTIAMH, SKI
3a0€3Me4yl0Th OCHOBY JUIsl CTBOPEHHSI CHUCTEMH 3 TMOTYKHHUMH MO>KJIHUBOCTSIMU
OoOpoOKM JaHUX 1 MPOTHO3HOIO aHami3y. YNOPABIIHHS KOHTEHTOM, K 3puia M
aKTyaJbHa TeMa, HaroJIONIy€e Ha He0OX1THOCTI BOPOBAKEHHS CYYaCHHX ITiIXOIIB 1
TEXHOJIOT1H, 110 BIJIMOBIIaI0Th BUMOTAM Ili€1 TaTy3i.

['enepaTuBHMI WITYYHUI 1HTENEKT, PO3TAIIOBAHUNA y KBajapaHTi «Temu, 1o
PO3BHUBAIOTHCS, IPOIIOHYE MEPCIIEKTHBHI MOKIIMBOCTI, HANIPUKJIIA], aBTOMATHYHE
CTBOPEHHSI BUCHOBKIB YM PEKOMEHJAllli 13 €KOHOMIYHHMX [aHUX, II0 3HAaYyHO

po3muproe (GyHKITIOHAT MalOyTHROI CUCTEMHU. Y TOW K€ Yac Taki HAMPSMKH, 5K
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(1HaHCOBI TEXHOJIOrIi Ta KOMII IOTEpHE OaueHHs, Kl 3HAXOASATHCS y KBaJpPAHTI
«MoTOpHI TeMH», JEMOHCTPYIOTh BAXJIMBICTh MDKIUCHMIUIIHAPHOTO ITIIXOY.
[HTETpallis UX pillleHh MOXE JTO0JAaTH HOBHX MOXKJIMBOCTEH, SK-OT BUKOPUCTAHHS
Bi3yaJIbHOT aHATITUKHU YM aJanTallis 10 cruenudiku ¢GpiHaHCOBUX JTaHUX.

Himeri Hanpsimu, Taki sk XxMapHi o0uucieHHs ta [nrepuet peueit (IoT), xou
1 MarThb BY3bKYy CIPSMOBAHICTb, NPOINOHYIOTh peajbHl NEPCHEKTUBH IS
MaciTabyBaHHsS CUCTEMH Ta BIIPOBA/KEHHS 300py JaHHUX y PEeaIbHOMY 4aci, 10
OCOOJIMBO aKTyaJlbHO JIsi BEIUMKHX a0o0 po3mojauieHux cucteM. IIpo3opicTs,
nigKpecieHa B TeMax « Emergingy, Takux siKk MOSICHIOBAJIbHUN IITYYHUHN 1HTEIICKT, €
KJIFOYOBUM €JIEMEHTOM JJIsI MOOYA0BH JIOBIpH KOPUCTYBAiB J0 PIIlIEeHbh HA OCHOBI
Al (Sundarambal et al., 2023).

Takum ynrHOM, KOMOiHAIS 0a30BUX TEXHOJIOTIH, SIK INTYYHHH 1HTEICKT 1
MallMHHE HaBYaHHS, PO3MHUPCHHS (QYHKIIOHATBPHUX MOXIMBOCTCH dYepe3
BUKOPUCTAaHHS HOBITHIX PO3POOOK, 1 MOIIYK IHHOBALIMHUX pINIEHb Yy HIMIEBHUX
HaIMpPsIMKaX CTBOPIOE IUTICHY KOHIICTIIIIO JUTsl pO3pOOKH aBTOMATHU30BaHOI CUCTEMU
ynpasiinas konrentom (He, 2022; Hu et al., 2021; Korinek & Stiglitz, 2021; Qin et
al., 2024; Sundarambal et al., 2023).

1.3 TexHiuH1 AeTam OA0 peai3alii CHCTEMU aBTOMAaTUYHOI reHepalii KOHTEHTY

[lepm 3a Bce mNOTPIOHO BHU3HAYUTHCH, SKUM (QYHKIIOHAT Mae OyTu
peanizoBanuii yepe3 CMS. OcHOBHE BU3HAuUEHHA JEXHUTh B aOpeBiatypi CMS —
Content Management System. Ile o3Hauae, 1m0 OCHOBHA YacTHMHA (DYHKITIOHATY
cucteMu Oyze 30cepe/keHa Ha peanizailii MeTOAIB /il KEPyBaHHS KOHTEHTOM Y
cuctemi (Ky3nemnona, 2023).

B pamkax mpoekty Oyna pospobimena Headless CMS. Ha BimMminy Bif
tpaauiiiHoro Bugy CMS, Taka cuctema He Mae kiieHTcbkoro UX iHTepdeiicy;

HATOMICTh B3a€MOJIisl 3 CUCTEMOIO 3a3BUYail 3a0e3neuyerbest yepe3 HTTP-3anutu.
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Taka apxiTekrypa no3Bosisie 3pooutu CMS nayxe THydKor, ajpKe Le J03BOJISE
crpuiiMaTH 11 sk makeT Ounpinux cucrem (Odom, 2022).

HonarkoBo, BukopuctanHsi Headless CMS nae MOXJuBICTH po3poOHHUKAM
CTBOPIOBaTH OUIBII MacIITabOBaHI Ta aJanTHUBHI pIlICHHS. 3aBASKH BiJICyTHOCTI
XKOPCTKOT TPUB'SI3KM 10 KOHKPETHOTO (DPOHTEHIY, KOHTEHT MOJXKHA JETKO
iHTerpyBatH B pi3Hi miardopmu Ta nmpuctpoi uepe3 API (AWS, 2023).

Kpim Toro, Taka cucrema crpusie OuIbI eEKTUBHOMY PO3IOJLIY pecypciB
MK KOMaHAaMH po3poOHUKIB. DpOHTEH] Ta OEKEHJ MOXYTb PO3POOIATUCS
HE3aJIeKHO OJIMH BiJl OJHOTO, IO MPUCKOPIOE MPOLIEC PO3POOKU Ta BIPOBAIKEHHS
HOBUX (QyHKIIH. [{e TakoX MABUIIY€E THYUKICTh Y BUOOP1 TEXHOJIOTIM sl KOXKHOT
3 YACTUH CUCTEMH.

Buxopucranus Headless CMS Takox momimmrye O€3MeKy, OCKUIBKU
3MEHIIYEThCS  KUIBKICTh ~ MOTEHUIMHMX  Bpa3dUBOCTEH,  MOB'S3aHUX 3
KOpHUCTYBallbKUM 1HTepdericom. Lle 0co0n1MBO BaKIMBO JIJIs1 MPOEKTIB, 1€ Oe3nexa
JAHUX € KPUTUYHUM aCIEKTOM.

OTxe Maruu 3arajibHi ySBJICHHS MPO CHCTEMY sika Oyae po3poOssTucs
MOXHa TIEPEUTH N0 TEOpeTHYHHX OCHOB B3aemonii 3 II, sxwuii Oyne
BUKOPHUCTOBYBATHUCH B cucTeMmi. [lepi 3a Bce, MOTPIOHO 1aTh KOHTEKCT BU3HAYCHHS
T npo sixkuii iiaeTbest came y 1id poOoTi. sl BUKOHAHHS MOCTABJICHHUX 3a]a4 Ta
el He OyJ0 Po3pOOJICHO CBOET MOJENI MITYYHOTO 1HTENIEKTY, HATOMICTh OYJIO
BUKOPHUCTAHO TOTOBI MO MITYYHOTO IHTENEKTY, JOCTYI J0 SIKUX 3/1iHCHIOBABCS
yepe3 Hagmane API. s miei pobotu Oyno oopano momeni OpenAl, a came gpt-4o0,
Ta 01-preview, Tak sik B pe3yJibTaTi TeCTyBaHHs 0yJ10 BU3HAYCHO, 1110 BOHU HAJIAI0Th
ONTUMAJIbHUM BaplaHT CTAOUTBHOCTI Ta KOCTI pe3yIbTatiB. [ Toro abu po3ymitu
SIK BOHO TIPAIIOE€ X049a O Ha BEPXHHOMY PiBHI MOTPIOHO BU3HAYUTH THUI MOJIETIEH, a
came GPT. Generative Pre-trained Transformers (GPT) — me kiac MOBHUX
MOJIeIei, SKi BHKOPUCTOBYIOTH METOIU TJIHMOOKOTO HaBUaHHS /JIsi CTBOPEHHS
TEKCTY, CXOKOT0 Ha JitouHy. BoHnn moOymoBaHi Ha apXiTeKTypi TpanchopmaTopa,
sKa 3po0uiia peBoIOLI0 B 00poo6iii mpupoaHoi MoBu (NLP), 1o3Bosisroun Moiensam

PO3YMITH KOHTEKCT 1 3B’A3KM B MOCIIAOBHUX JaHUX €(PEKTUBHIIIE, HI)K MOMEpeH]
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apXITEKTYpH, TaKl IK peKypeHTHI HelipoHH1 Mepexi (RNN) 1 mepexi 10BrorpruBaiiol
kopoTkoyacHoi mam’saTi (LSTM). 3apa3 1nie He gae kopucHoi iH(opmariii, ToMy
NOTPIOHO PO3MIISIHYTH B KOHTEKCTI apXITEKTYpH, a HE 3arajbHOTO BHU3HAYEHHS
(Vaswani, et al., 2017).

Posyminns Toro, sk mnpamwpoioth Mmoneni GPT, nepenbauae BuBYEHHS
OCHOBHHX MPUHIHITIB 0OpOOKH MPUPOJHOI MOBHU Ta rrO0Kkoro HaBuaHHsA. GPT, mo
o3Hauae Generative Pre-trained Transformer, € TurIom MOBHO1 MO1€JI1, pO3pOOJIEHOT
OpenAl, sika MOXXe TeHEpyBaTH TEKCT, CXOXKHM Ha JIFOJMHY, Ha OCHOBI BXIJTHHUX
nanux. [li Mozem mnoOynoBaHi Ha OCHOBI TpaHC(HOPMATOPHOI apXITEKTYpH,
HEHPOHHOI Mepexl, fKa 3HA4YHO MpOcyHyna cdepy oOpoOKH HPHUPOIHOI MOBHU
(Vaswani, et al., 2017; Radford, Narasimhan, Salimans, & Sutskever, 2018).

B ocnoBi moneneit GPT nmexuTh 37aTHICTh apXITEKTYpPH TakOl MOJENI, SK
TpaHchopmarop, 0OpOOIATH 1aHi HEMOCIIZOBHUM CIIOCOOOM, IO J103BOJIsIE€ MO
PO3YMITH KOHTEKCT 1 3B’ 13K M1 CJIOBaMU B p€UEHH1 €(EKTUBHIIIE, HI>XK TONEPETHI
MOJIeNl, Takl K PeKypeHTHI HeWpoHHI Mepexi. Lle mocsraerbcs 3a JOMOMOTOO
MEXaHi3My, BIJJOMOTO SK «caMoyBara», SKHH JO3BOJIIE MOJENi 3BaKyBaTh
BaXUIMBICTh PI3HHUX CIIB i 9ac mooyoBu Bignosiai (OpenAl, 2023). OgHoyacHO
BPaxOBYIOUM BECh BXIJIHMM KOHTEKCT, MOJEIb MOXe (DIKCyBaTH JOBrOTPUBAIl
3aJICKHOCTI Ta HIoaHcH B TekcTi (Sundaresan & Zhang, 2022).

[Tporniec nHaBuanus monenerd GPT cknagaeTbcs 3 JBOX OCHOBHHUX €TarliB:
MIOTIEPETHBOT0 HAaBUYaHHS Ta TOHKOTO HajamTyBaHHS. Ha eTam momepenHboro
HaBYAHHS MOJENb HABYA€ThCs, Mependadaroud HACTYIHE CJIOBO B PEYCHHI B
BEJIMUE3HI KUIBKOCTI TEKCTOBUX JaHMX, 3i0panmx 3 IHteprery. Ile
HEKOHTPOJIbOBaHE HABYAHHS JJO3BOJISIE MOJIEN] OCATaTH TPaMaTuKy, (hakTH Mpo CBIT
1 pi3HI MOBHI mabioHU 0€3 SIBHOTO JIIOACHKOTO sipiuka. lllupoxuii moctym 1o
PI3HOMAHITHOT'O BMICTY JI03BOJISIE MOJIEJI T€HEPYBATH 3B’ SI3HUM 1 KOHTEKCTYaIbHO
pEJIEBaHTHUM TEKCT HA LIUPOKUN CIEKTP TEM.

ToHKa HACTpOWKa — 1€ HACTYIIHUU €Tall, Ha IKOMY MOJEJb HAJIAIITOBYETHCS
JUIT KOHKPETHHMX 3aBJaHb a0o0 JOMEHIB 3a JIOIOMOI'OK) MEHIIOTo, OUIbII

HiIecnpsiMoBaHOro Habopy aanux. Llei mpouec Moke BKIIFOYATH KOHTPOJIbOBAHE
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HABYAHHS, KOJIM MOJIC]Tb HABYAETHCS HAa TIPHUKIIAIAX, K1 BKIIOYAIOTH K BX1IHI, TaK
1 OakaH1 BUXIJHI JaH1, MOKPAIIYIOUH 11 31aTHICTh BUKOHYBAaTH TaKi 3aBJIaHHS, 5K
nepekiiajl, y3arajJbHeHHs abo BIAMOBIAI HA 3amUTaHHA. Y JESIKUX BHUIAJKaX s
y3TOJKEHHSI PE3yIbTaTiB MOJAENI 3 YMOJAOOaHHSAMH JIIOJUHU BUKOPHCTOBYETHCS
HAaBYaHHS 3 MIJKPIIJIEHHAM 32 JOMOMOIOI0 3BOPOTHOIO 3B S3KY JIIOJUHH,
MOKPAIIYOYX PeJIEeBaHTHICTh 1 BiAmoBigHicTh 11 Bigmosimed (Christiano, et al.,
2017).

[Tin yac renepauii Texcty moaenb GPT mpuiimae migkasky BBeOEHHS Ta
00po0Jsie oro yepes KulbKa piBHIB HEHPOHHUX MEPEK. BXiAHUI TEKCT CrOYaTKy
pO30MBAETHCS Ha JIEKCEMHM, SIKI € OCHOBHUMHU OJMHUIISAMH, TAKUMHU SIK CJIOBa abo
nigciaoBa. [li TOkeHM TEPETBOPIOIOTHCS HA YHUCIOBI MPEACTaBICHHS, fKI
HA3MBAIOThCA BOYJOBYBaHHAMHU, (QIKCYIOUU iXHI 3HAYEHHS Y (HOpMi, 3 STKOIO MOXKE
mpaioBaTd  MoJieidb. BOynoByBaHHS TPOXOIsATh uepe3 piBHI  JeKojepa
Tpancopmaropa, Ae MEXaHi3MU CAMOKOHTPOJIO TOTIOMAararoTh MOEIi 3p03yMiTH
3B’SI3KA MK TOKEHAMH B KOHTEKCTI BCHOTO BX1JTHOI'O MAaCUBY JaHUX.

[Totim wMonens mnepenbayae HACTYNHUNW Mapkep Yy IOCIHIJIOBHOCTI,
BPaxOBYIOUHM WMOBIPHOCTI MOXJIMBHUX MapKepiB 1 BUOMpArOYM TOHW 13 HAWBHUIIOIO
nMoBipHicTIo. Llei mporec MOBTOPIOETHCS 1TEPATUBHO, MPUUOMY KOXKEH IIOWHO
3r€HepOBAaHUI MapKep CTa€ YaCTUHOK BXIJHUX JaHUX JJI HACTYITHOTO KPOKY
nependayeHHs. Pe3ynpTaTom € mociaioBHUH 1 BIIMOBITHUNA KOHTEKCTY (PparMeHT
TEKCTY, IKHI MPOIOBXKYETHCS 3 TOYATKOBOT IMTiJTKA3KH .

Mopneni 111, siki 6y 1yTh BUKOPUCTOBYBATHCS JIsl PO3POOKH € ITepaIlisiMH ITi€T
Mojeii 31 30inbIIeHHsAM cKiagHocTi Ta MoximBocteii (Gallardo Paredes et al.,
2023). Hanpuknanm, gpt-40, BUKOPUCTOBYBABCS I POOOTH TaKUX IMPOTrpam, SK
ChatGPT, siki MOXXyTbh BECTH AETalbHI Ta KOHTEKCTHI PO3MOBH 3 KOPHCTYBayamH,
0l-preview siByisie Cco0O O TOJANBIIMKA TMPOrPEC, TMPOMOHYIOYH TOKpaIleHi
MOYJIMBOCTI MIpKYyBaHHSI, Kpaie 00poOJIeHHs HIDAaHCOBaHMX 1HCTPYKIiit (Brown, et
al., 2020).

Matouu ysiBneHHs 1po te sk npaioroTs I siki Oy1yTh BUKOPUCTOBYBATHUCS

B I[ill poOOTi, MOXKHA MOYATH OTJISA 0OpAaHUX TEXHOJOT1H.
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[Ipommec  po3poOku  mporpamMHOro 3adesneueHHs MoTpedye BUOOPY
TEXHOJIOTIH, K1 BIJMOBIIAIOTh MOTOYHUM BUMOTAM 1 3a0€3MeUyIOTh MOXKJIMBICTh
MmacitaOyBanss. st mpoekty obpano Node.js i3 TypeScript, Fastify, PostgreSQL
ta Prisma. L{e# Habip TexHOMOTI# 3a0€3Medye IHTErpaIlil0 KOMIIOHEHTIB, IBUAKICTh
BUKOHAHHS Ta THYYKICTh Y PO3pOOIIi.

Jlnst cepBepHOi YaCTUHU MPOEKTY Oyl0 pO3MNISIHYTO KUIbKa MIaTgopm,
3okpema Node.js Ta Python (Django/FastAPI), 13 BpaxyBaHHSIM KpHUTEpiiB
MPOAYKTUBHOCTI, THYYKOCTI, MAacIITa0OBAaHOCTI Ta Cy4YaCHHX  MOBHHUX
MoknmBocTed. Python nmemoHCTpye BHCOKY €hEeKTHBHICTH y 3aaadax 0OpOoOKu
JIAaHUX 1 IITYYHOT'O 1IHTEJIEKTY, a Horo ¢gpeiimBopku Django ta FastAPI no3BosnsroTh
HIBUIKO PO3MOYATH PO3POOKY 3aBIISKH CTPYKTYPOBAHOCTI Ta CY4acCHI apXITEKTypl
BIJIMMOBIAHO, MPOTE Mae OOMEKEHHS MO0 MPOIYKTHBHOCTI B CEPBEPHHUX 3aJadax
yepe3 Global Interpreter Lock (GIL) 1 meHm epekTrBHY 00pOOKY BEIUKOI KiJTBKOCTI
oJlHO4YacHMX 3anuTiB nmopiBHAHO 3 Node.js. Node.js 13 TypeScript, y cBotO uepry,
MPOIMOHY€E TOMIEBY MOJENb, M0 3abe3nedye BUCOKY MPOAYKTHBHICTh 1
MacITab0BaHICTh, @ TAKOXK HATUBHY MIATPUMKY acCUHXpOHHOCTI. TypeScript qonae
CTaTHYHY THUII3AIiI0, SKa 3HWKYE PU3UK IMOMUJIOK, TIOKPAIIYE MIATPUMKY KOIY,
JI03BOJISIE CTPYKTYPYBATH BEIIMKI IPOEKTH Ta IHTETPYE cydacHi QyHKIii JavaScript.
Kpim toro, Node.js mae GaraTy exocucrtemy 010J110T€K 1 MOAYJIIB, 10 NPUCKOPIOE
pPO3pOOKY Ta CHPOIIy€E IHTETpaIito 3 1HIIMMHU THCTPYMEHTAMH, a HU3BKUHA MOPIT
BXOJDKEHHSI 3aBJIsIKM Oa3yBaHHIO Ha JavaScript cipusie 3anydenHio komanau(Kearse
et al., 2012; Ofoeda et al., 2023). Bu6ip Node.js i3 TypeScript 3a06e3neuye OGaanc
MDK TMPOAYKTHBHICTIO, MPOCTOTOI0 Ta MACIITA0OBAHICTIO, IO pPOOUTH HOTO
ONTUMAJIBLHUM PIIIEHHSIM JJISI CEPBEPHOI YACTUHU MPOEKTY, MOPIBHSIHO 3 Python
(GeeksforGeeks, 2024).

Jns peamizariii cepBepHOi YAaCTUHM TMPOEKTY OyJ0 TPOBEJACHO aHali3
nonyJsipHux GpperiMBOpKiB, Takux sk Express ta Fastify, 13 BpaxyBaHHsIM KpUTEPiiB
MPOIYyKTUBHOCTI, 1HTerpamii 3 TypeScript, MacmTaboBaHOCTI Ta MOJIYJIBHOCTI.
Express, K IIMPOKO BUKOPUCTOBYBAHUM (PpEeHMBOPK 13 BEJIIUKOIO CHUIBHOTOIO, HE

3a0e3nedye HaTUBHOI MATpUMKHU TypeScript 1 1IeMOHCTpY€e HUKYY NPOTYKTUBHICTh
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y TmopiBHSHHI 3 iHmmMH ¢peiimBopkamu. Fastify BUpI3HSAETBCS BHCOKOIO
MPOJYKTUBHICTIO 3aBJSIKU OINTHMI30BaHIA apXITEKTypi, HATUBHOK IiITPUMKOIO
TypeScript Ta mIariHOBOI CUCTEMOIO, sIKa CIPOIIY€E PO3MIUPEHHS (QYyHKI[IOHATY U
ONTUMI3allil0 OKPEeMHX KOMIIOHEHTIB CepBiCy. VY TIOpIBHSHHI 3 IHIIUMH
¢bpeitmBopkamu, Fastify nemoHcTpye Kpamly MIBHAKOAINO, IHTETPYETHCS 3
TypeScript 6e3 10JaTKOBUX BUTPAT HAa KOH(DIrypalio, Mae Cy4acHUM MiAX1J 10
o0OpoOKM 3amuTiB 1 aKTUBHO po3BuBaeThbes. Lli mepeBaru 3pobunu  Fastify
ONTUMAJIBLHUM BHOOpPOM Uil 3a0e3MeueHHs CTaOUIBLHOCTI, MPOJAYKTHBHOCTI Ta
THYYKOCTI cepBepHOi wactuHu npoekTy (The New Stack, 2023).

Jlns 30epiranHs Ta oOpoOKU JaHWX OyJI0 PO3TJISHYTO KUJIbKa BapiaHTIB 0a3
nanux, 30kpema PostgreSQL, MySQL ta MongoDB, 13 BpaxyBaHHSIM KpHUTEPIiiB
TPaH3aKIIMHOCTI, MAaCcIITA00OBAHOCTI, MIATPUMKHN CKJIQJHUX 3aIIUTIB 1 MOXJIHUBOCTI
posmpenHs. MongoDB, sk nokymeHTOOpieHTOBaHa 0a3a JaHUX, JAEMOHCTPYE
THYYKICTh y POOOTI 3 HaMiBCTPYKTYPOBAaHUMU JTaHUMH, ajie HE 3a0e3neuye piBHSA
TpaH3aKIIMHOT MUTICHOCTI, ik BianoBinae ACID-npuHInmam, i MeHII epeKTHBHA
y CKJIaJIHMX aHANTHYHUX 3anutax. MySQL € momynspHow pensiiiinoo 06a3010
JAaHUX 13 TPOCTOI0 KOH(Irypaiier, aje Mae 0OMEXeHI MOXKIUBOCTI y poOOTi 3i
cknaaaumu SQL-3anmutamu nopiBHsHO 3 PostgreSQL. PostgreSQL 6yno obpano
3aBJsIKM i moTykHOMY SQL-1BMkKy, sikuil miarpumye Common Table Expressions,
Window Functions i ckiagHi TpaH3akiiii, 3a0€31euyr04r BUCOKY KOHCUCTEHTHICTh
nanux. Ii po3muproBaHicTh J03BOJIAE CTBOPIOBATH BJIACHI THIHM JAHHX 1 aJaNTyBaTH
cucTeMy a0 crnenudiyHuX TOTped MPOEKTYy, a cTabuTbHa poOOTa 3 BEITUKHUMHU
oOcaramu iH(Mopmali poOUTh i1i ONTUMAIBHUM BHUOOPOM I CKIATHUX 1
MmaciraboBanux 3actocyHkiB (Vercel, 2023).

Jlnia B3aemozii 3 6a3010 JaHUX OyJ10 po3riasHyTO Kitbka ORM-1HCTpyMEHTIB,
30kpeMa Prisma, Sequelize Ta TypeORM, 3 ypaxyBaHHSIM KpHUTEPIiiB
OPOAYyKTUBHOCTI, iHTerpamii 3 TypeScript, OpOCTOTH BHUKOPHUCTAHHS Ta
MO>KJIMBOCTEH aBTOMAaTH3aIlii. Sequelize mponoHye rHyYKIiCTh 1 UPOKY MiITPUMKY,
ajie Ma€ CKJIQIHIIIMN CHHTAKCUC 1 He 3abe3reuye moBHOI iHTerparii 3 TypeScript,

[0 MiJABUIILYE PU3UK MOMUIIOK y Benukux npoektax. TypeORM nHamae kpaimry
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iaTerparito 3 TypeScript 1 miaTpuMye IeKOpaTopH, aje BUMarae Oulblle 4acy Ha
KOH(irypaliiro Ta MeHIl €¢()eKTUBHUH y BEJIMKUX MacIITaAOOBaHUX cucTeMax. Prisma
Oys10 oOpaHoO 3aBJIAKY ii aBTOMAaTH3allli MO/IEJIEH, K1 TEHEPYIOThCS HA OCHOBI CXEMHU
0a3u JaHUX, 110 MPUCKOPIOE PO3POOKY Ta 3HMKYE PU3UK MOMWIOK. [HTErpamis 3
TypeScript 3a0e3nedye THUII30BAHICTh 3aMMTIB, TAPAHTYIOUM iX KOPEKTHICTh, a
npoctuit APl no3Bosisie B3aemomisiTu 3 63010 HaHUX 0€3 HEOOX1THOCTI HAMUCAHHS
ckrnaaaux SQL-3anuTiB. i mepeBaru poOisTe Prisma ontumaisHUM BUOOPOM IS
ONTUMI3aIlil poOOTH 3 JaHUMHU Ta TpuckopeHHs po3podku (Ahmed, 2024).

Jns apminicTpatuBHOI poOoTh 3 0a3or0 manux Oyno obpano DataGrip,
BpPaxOBYIOUHM KPHUTEPii 3PYYHOCTI BUKOPHUCTAHHS, MIATPUMKH DPI3HHX THIIB 0a3
JNaHuX, (YHKIIOHAJIBHOCTI Ta MOXJIMBOCTed 1HTerpamii. DataGrip, sx
yHIBEpCATbHUN 1HCTpYMEHT g poOoTu 3 0Oa3zamMu JaHuX, 3abe3mnedye
IHTEeNeKTyalbHuid peaakTop SQL 13 miATpUMKOK aBTO3aBEpIICHHS Ta MEPEBIPKU
CUHTAaKCUCYy, L0 3HWXKYE HMOBIpHICTh mOMHIIOK. Kpim Toro, minatdopma Hagae
PO3IIUPEH] MOXKIUBOCTI JIJIsl aHATI3y CTPYKTYpH 0a3u TaHUX, YIIPABIIHHSA CXEMaMU
Ta BUKOHAHHS CKJIQJIHUX 3aMUTIB. Y MOPIBHAHHI 3 IHITUMHU 1HCTPYMEHTaMH, TAKUMU
sk DBeaver abo pgAdmin, DataGrip nponoHye iHTYiTUBHO 3p03yMinuii iHTEpdeiic,
Kpally IHTEerpamiro 3 IHIIMMU I1HCTpyMeHTamu JetBrains 1 OuIbIl TOTYXHUMN
(GyHKLIOHAN i1 CKJIQJHMX CLEHApliB aAMIHICTPYBaHHS, IO pOOUTH HOro

epexkTuBHUM BuOOpoM Jist ynpasiiHHs PostgreSQL y pamkax mpoekTy.



29

PO3AUI 2. CTBOPEHHA CUCTEMMU VIIPABJIIHHA KOHTEHTOM TA
B3AOCMOJII 3 IITYYHWM IHTEJIEKTOM

2.1 Po3poOka cucteMu yripaBiiiHHS KOHTEHTOM €KOHOMIYHOT aHAJITUKU

[Tepmr 3a Bce MPOEKT MOTPIOHO CTBOPUTH, TaK K BUKOPUCTOBYEThCs NOde.|s
(Chanda et al., 2015; Doglio, 2018; Dorasamy, 2022), onTuMalbHUM BapiaHTOM
Oyze CTBOpPHUTH B MyCTii qupekTopii ¢aitn package.json, 3 TakumMu mapamMeTpaMH,

aictuHr 2.1 — ¢aitr package.json.

Jlictunr 2.1 — ¢aiin package.json

{ n n n n
name": "src",
"version": "1.0.0",
"description": "",
"main": "index.js",
"scripts": {
"seed": "ts-node --transpile-only prisma/seed.ts",
"dev": "ts-node-dev --respawn src/server.ts",
"build": "tsc",
! "start": "node build/server.js"
’
"prisma": {
"seed": "ts-node --transpile-only prisma/seed.ts"
?

"keywords": [],

"author": "",

"license": "ISC",

"dependencies": {

"ofastify/swagger": ""9.3.0",
"®fastify/swagger-ui": ""5.1.0",
"®prisma/client": ""5.22.0",
"dtypes/bcrypt": ""5.0.2",
"bcrypt": ""5.1.1",

"fastify": ""5.1.0",

y "openai": ""4.72.0"

"devDependencies": {
"dtypes/node": ""22.9.0",
"atypes/swagger—schema—official": ""2.0.25",
"prisma": ""5.22.0",

"ts-node": ""10.9.2",
"ts-node-dev": ""2.0.0",
"typescript": ""5.6.3"

Takoxx B mictuary 2.1 wMoxkHa moOauutu yci Oi0mioTeku  sKi
BUKOPHUCTOBYBAIMUCH MiJ 4ac Po3poOKH, iXHI Bepcii Ta iHue. JleTaabHo 3yNUHATUCH

Ha TaKUX MOJPOOUIISTX HE BAPTO, AJIPKE KIIFOYOBI TEXHOJIOT1T BKe OyJIM OMMUCaHI.
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Hactymaum kpokoM Oy/ie BUKOHAHHS TaKOT KOMaH/IM 3aBaHTaKCHHS ITAKETIB,
BOHA 3aBaHTAXKHUTH 3a3Ha4yeH1 010110TeKH 3 JTicTUHTA 2.1 JTOKaIbHO HA KOMIT FOTEp B

JTUPEKTOPII0 NPo€KTa, puc. 2.2 — KomaH/a 3aBaHTaKEHHS ITaKETIB.

PROBLEMS (1 DEBUG CONSOLE ~ QUTPUT  TERMINAL  PORTS
PS C:\Users\kiss\Desktop\awnnom> npm install

Pucynok 2.2 — KoMan1a 3aBaHTa)KeHHS MTaKeTIiB

TGHGp MalO4M 1HCTaJIbOBaHI1 ITaKCTU, MOKHA BUKOHATU KOMAHAY IJIA

iHiIiami3anii incTpyMeHTIiB Prisma B pamkax mpoekTy, puc. 2.3.

PROBLEMS (1 DEBUG CONSOLE OUTPUT TERMINAL PORTS

PS C:\Users\kiss\Desktop‘\aunnom> npx prisma init

Pucynok 2.3 — Komanaa inimiams3arii Prisma

Jlis Toro, abmu Prisma mparoBaia 3 0a3010 JaHUX, MOTPIOHO 3MIHUTH
KOH(DIrypaIio MPOEKTY, B MEXaxX PO3POOKH BUKOPHCTOBYIOTHCS JIOKAJbHA 0a3a

JlaHUX, puc. 2.4.
DATABASE_URL="postgresql://postgres:4200alocalhost:5432/cms?schema=public”

Pucynok 2.4 — Kondirypartist npoexTy

Tenep Bce roTOBO sl CTBOPEHHSA KOJy, SIKUM Aaii Oya1e BUKOPUCTAHUM TS

reHepairii 6a3u mannx. Kox nms rereparitii 6a3u 1aHux 300pakeHuit Ha puc. 2.5.



12 enum Role {

[id])

[id])

13 ADMIN

14 EDITOR

15 AUTHOR

16 1

17

18 model User {

19 id Int @id gdefault(autoincrement())

20 name String

21 email String Aunique

22 passwordHash String

23 role Role fdefaul t( AUTHOR)

24 articles Article[] // Articles authored by the user
25 comments Comment[] // Comments made by the user

26 createdAt DateTime @default{now())

27 updatedAt DateTime AupdatedAt

28 }

29

30 model Article {

31 id Int Fid gdefault( autoincrement())

32 title String

33 slug String @UNIQUE Addto Chat oisshiel  Edit itk

34 content String

35 |-.published. - -Boolean- - gdefault(false)

36 author User grelation( fields: [authorId], references:
37 authorId Int

38 categories Category[] // Many-to-many relation with Category
39 tags Tag[] /4 Many-to-many relation with Tag
40 comments comment[] // Comments on the article

41 createdAt DateTime  gdefault(now())

42 updatedAt DateTime aupdatedAt

43 1

44

45 model Category {

46 id Int @id gdefault(autoincrement())

47 name String

48 slug String aunique

49 articles Article[] // Many-to-many relation with Article
50 1

51

52 model Tag {

3 id Int @id gdefault(autoincrement())

54 name String

55 slug String aunique

56 articles Article[] // Many-to-many relation with Article
57 1

58

59 model Comment {

60 id Int @id gdefault(autoincrement())

61 content String

62 author User grelation(fields: [authorId], references: [id])
63 authorId Int

64 article Article grelation(fields: [articleld], references:
65 articlelId Int

66 createdAt DateTime Fdefault( now))

67 updatedAt DateTime gupdatedAt

68 }

69

Pucynok 2.5 — Kog cxemu

31

Jlist Toro, mo0 BUKOHATH LIeW KOJ MOTPIOHO 3allyCTUTH KOMaHly TeHepallli

0a3u nanux, puc. 2.6.
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PS C:\Users\kiss\Desktop\gunnom> npx prisma generate
>> npx prisma migrate dev --name init

Pucynok 2.6 — Komana renepariii 6a3u qaHux

B pesynbrari BUKOHAHHS KOMaHIu TeHepaiii 0a3su manux (puc. 2.6),

oTpuMaHo 0a3za JaHUX, 1110 CXEMaTUYHO BUTJISIA€ K HA puc. 2.7.

Article Category
Tag

al — 19 title 1% name

17 slug % name 17 slug
13 content 3 slug SRid
17 published iGid

7% authorld

15 createdAt

authoridid| | 57 updatedat

i

articialdid (

(Bid

Comment

7 content
2% authorld _ArticleToTag
17 articleld A

.
1 createdAt B

:
7 updatedAt
Lrid

_ArticleToCategory
JET
iB

Pucynoxk 2.7 — Bigyamni3zaiiis 6a3u 1aHuX

Matoun ysiBneHHs npo 6a3y JaHMX MOXHA OUIBII JIETalbHO pO3i0paTUCh y
CYTHOCTSIX, 110 OyJIM CTBOPEHI:
® KOPHUCTYBadl MOXYTb MUCATH CTATTI TA 3AJIMLIATH KOMEHTApI,
® CTaTTi MOXKYTh OyTH MOB’s3aH1 3 0araTbMa KaTeropisiMu Ta TeramH;
e Kareropii Ta Teru gomnomMararoTh OpraHizyBaTu KOHTEHT;

e KomMmeHTapi moB’si3aH1 3 KOHKPETHUMU CTATTSIMU Ta KOPUCTYBaUYaMHU.
OtpuMana cxema J103BOJISIE:

® VYIOPABJISTH KOPUCTYyBAaYaMU 3 PI3HUMH POJIIMH Ta MIPaBaMU JOCTYIIY,
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® CTBOPIOBATU Ta MyOJIKyBaTHU CTATTi, OPraHi30BYBATH iX 3a KATErOpisIMU Ta
Teramu,

® JI03BOJIMTH KOPUCTYBauaM KOMEHTYBATH CTaTTi, 320€3M€UyI0Ud B3a€EMO/IIO 3
ay IUTOPIEIO;

® CTEXWTH 3a 3MiHaMHM uepe3 noisa createdAt ta updatedAt.

OTxe, Mar4W 3reHepoBaHy 0a3y IaHUX, MOXHA IMOYaTH pOOOTYy Han
monyismu APl mns pobotu 3 cyTtHOocTsAMH 0asu maHuX. JIJIsi KOKHOI CYTHOCTI
oyayte ctBopenHi metoqu CRUD — Create, Read, Update, Delete onepamii, 1e
JO3BOJIUTh MATH YITKHH MPOTOKOJI B3a€EMOJIi 3 CYTHOCTSIMH, 1 BOAHOYAC OyTH
JIETKOIO0 Ta THYYKOIO JIJIsi TOro abu OyTH HaJaIlITOBAHOIO SK MijcucTreMa A0 OyIb
SKOI CHCTEMH, 1O JI03BOJIUTH PO3TIISAATH CUCTEMY 1 K CAMOCTIMHUI 3aCTOCYHOK, 1
SK TUIariH A0 1HMUX. TakoX J0 KOXXHOTO MOy Oy/Je HalallToBaHa CHUCTEMa
JOKyMeHTallli Swagger sika Oyje TeHepyBaTH 3 KOJy MNPaIlOI04y 3 MOKJIHBICTIO
BUKOHAHHS 3anuTiB. Ha eTami TecTy, a TakoX JJIs MOAANIbIII0T po3po0KH moaiOHa piu

CTaHe B HAroJi. 3arajoM CUCTeMa JOKYMEHTAIlll Ma€ TaKui BUTIISI, K Ha puc. 2.8.

Schemes
User user related end-points ~
Japifusers Getallusers -
/apifusers Create anew user «
Japifusers/{id} GetauserbyID -
Japifusers/{id} Updatea user v
[oecw [mmprm——— =
An,icle Avrticle related end-points v
Category Category related end-points N
Tag Tag related end-points v
Comment comment related end-points N

Pucynok 2.8 — Swagger nokyMeHTaIlis.
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Takox Ha puc. 2.8 Bxke 300pakeHa TOTOBa JJOKyMEHTAaLls, a IPOrPAMHHI KO
peanizariii MOAYJIB JJIsi pOOOTH 3 CYTHOCTSMHM JIOCTYIHUN B Aojmatky Al, A2, A3,

A4, A5, Aé6.

2.2 Po3po6ka Moy 10 B3a€MO/IIT 31 IITYYHUM 1HTEJIEKTOM

Hactynnum ertanom Oyne HanamryBaHHs mapamerpiB LI aiga otpumanHs
OaxxaHoro pesynbTarty. Cepel yciX HalalTyBaHb IO JOCTYITHI, MOKHA BUIUIUTH
HACTYMHI: KUJIbKICTh TOKEHIB, TEMIIEpaTypa, Ta 06a30Ba IHCTPYKLis (IPOMIIT).

KinbKicTh TOKEHIB BU3HAYA€ MAaKCUMAJIbHY KUTHKICTh CJIIB Y CHMBOJIIB, SIKi
MOJIENIb MOK€ 3TeHepyBaTh 3a OJuH 3anuT. Jl1s eKOHOMIYHUX TEKCTIB
pexkomenaoBano ooupatu 200—-500 TokeHiB [ KOPOTKUX BIAMOBIEH YK OSICHEHb,
a g craret un aHamituaHux MarepianiB — 1000-2000 tokeniB. Temmneparypa €
napaMeTpoM, 1110 BIUIMBAE HA PIBEHb KPEATUBHOCTI BIJIMOBI/II: HU3bKA TeMIEpaTypa
(0-0.3) 3abesmevye KOHCEpBATHUBHI Ta JIOTIYHI BIANOBIMI, IO MiAXOMSTH IS
anamrtuku, cepeads (0.4-0.7) 3abesneuye OamaHc MK (AKTHYHICTIO 1
BapiaTHBHICTIO, 1jJeajdbHa i1 CEKOHOMIYHMX orsaiB, a Bucoka (0.8-1)
BUKOPHUCTOBYETHCA JIJIsl CTBOPEHHS HOBUX 171eM UM GyTypUCTUYHHX cLieHapiiB. Jis
€KOHOMIYHHMX TE€M TOYHI JlaHi Kpaie o0pobssatu npu temneparypi 0.2—-0.4, a mis
obroBopenHs TeHaeH il — 0.5-0.7. SkicHui mpoMIT Mae MOYMHATHUCSA 3 YITKOT TEMHU
abo 3aBmaHHs, Hanpukialg: "Po3kaxku NOpo BIUIMB MOHETApHOI MOJITUKUA Ha
EKOHOMIYHE 3pocTaHHs B YkpaiHi." BaxiauBo Bkazatu QopmaT BiAmNoBiai
(Hanpukian, "Hanumm cTpyKTypOBaHy CTaTTIO 3 OCHOBHHMHM ITYHKTaMH: BCTYII,
NPUYMHM, HACTIAKW, peKoMeHpaamii"'), AoJaTh KOHTeKCT (Hampukiaa, "Bpaxyi
€KOHOMIYHI TOKa3HMKM YKpaiHM 3a OCTaHHI 5 poKiB") Ta BHU3HAYUTH CTHIIb
HaNMCaHHs (AaHANITUYHUH, MOMYJISIPHO-HAYKOBUN 4H NpodeciiitHuii).

B xo/11 po3po0ku Ta i1 4ac TECTyBaHHS Ha peajJbHUX CTATTAX OYyJI0 0OpaHO

TaKi mapaMeTpu:
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gpt-4o:

e Kinbkicts ToKeHIB: 15000;

e Temneparypa: 0.7
0l-preview:

e Kinekicts TokeHiB: 30000;

e Temneparypa: 0.7

ba3oBa iHCTpyKIIisS B HUX OJHAKOBA, Ta JOCHTh MPOCTA, JJIS JEMOHCTpAIlii
po0OTH «YUCTHX» MOJEe/CH Oya0 oOpaHo Takuii Bapiant: «Based on the following
context, generate a concise and relevant article in Markdown format, strictly related
to economic, business, or finance subjects. Ensure the content is safe and
appropriate. First line should be a topic of article. Do not rewrite tables. Focus on
interpretation of data.». Bin 30epirae yHiBepcaJIbHICTh, MOXJIHBICTH B TTOIAJIBIIIOMY
OHOBJIEHHI 0€3 3HAYHUX BTPAT SAKOCTI 4Yepe3 «IepeHaBYaHHI», Ta (POKyC Ha
E€KOHOMIYHIM TeMmaTHill, L0 3BYXYE€ KOHTEKCT Ta pOOUTh MOAENl OLIbII
c(h)OKyCOBaHMMH Ha MPEIMETI KOHTEKCTa.

Taka Temneparypa Oysia oOpaHa JJii MOKJIMBOCTI 1HTEpIIpETAallii HaJlaHOTO
aHaJII3y, X0 1 JIJIs1 «TOYHO1» IeHepallii ek mapaMeTp BBAXKAETHCS JOCUTh BUCOKHM.

Taka KiJTbKICTh TOKEHIB JJO3BOJISIE OTPUMATH JOCTATHIO KiJTbKICTh CHMBOJIIB B

TEKCTI, I[00 BBaXKATH IIEH TEKCT — CTATTEIO.



36

PO3AUI 3. PE3VJIBTATU PO3POBKU CUCTEMU

3.1 PesynbTaTl po3p0OKH CUCTEMHU MEHEH)KMEHTY KOHTEHTY

B pesynbTaTi po3pobku 0ysio po3pobeHO CUCTEMY MEHEKMEHTY KOHTEHTY,
abu 3aJ0BOJIBHUTU TOTPEeOM B THYYKOCTI Ta YHIBEPCAJIBHOCTI, MpPH po3poOiii
metoniB APl, Oyma morpumana CRUD apxitekTypa, 1m0 M03BOJUIO 30€perTu
yHIBEpPCAIbHICTh, MIHIMAJIICTUYHICTh Ta THYUYKICTh. KoXeH pecypc oTpumaB cBOi
3allUTH JUJIsl CTBOPEHHS, YATAHHS, peAaryBaHHs Ta OHOBJICHHs, Ta BuganeHHs. 11lo
JI03BOJISI€ HE TUIBKM CTBOPIOBATH cTarTi Ha ocHoBi IIII, ane 1 mpamtoBatu 3 HUMHU
notim. bymu ctBopenni API pecypcu miis Takux cyTHoctel sik: Article, Category,
User, Tag. Bci BoHn HEOOXiHI 111 pOOOTH CHCTEMH.

Hanpuknan, mams toro, abu cTBOpuTH HOBHM 00’ekT cyTHOcTi Category,

notpioHO BuKopucTaTi POST 3anuT 3 TakuMu KOH(IryparisiMu, K Ha pUcyHKy 2.9.

[api/categories Create a new category ~

Name Description

body
object
(bady)

Edit Value | Model

(.‘
)

name”: “Hosa yarergeis !’

Parameter content type

application/json v

Pucynok 2.9 — 3anuT CTBOpEHHS KaTeropii.
B pe3ynbTaTi BUKOHAHHS METOY, OyJie CTBOPEHHA HOBA KaTETopisi C HA3BOIO

«Hoga kareropis!», micis KKy Ha KHOIIKY «EXecutey, Oyna cTBopeHHa HOBa

Kareropis, puc. 2.10.
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Y- WHERE = ER B
IHid + |JH name : |Hslug :
1 1 Economics economics
2 2 Finance finance
3 3 Business business
4 4 Hoea KaTeropia!

Pucynok 2.10 — HoBa kareropis

BianoBigHO Uit OTpUMaHHSA BCiX KaTeropiii moTpiOHO BHUKOPUCTOBYBATH

sarmut GET, mia sumanenuss DELETE.

3.2 Pe3ynbpTaTi po3pOOKH MOIYJIIO IITYYHOTO IHTEICKTY

B pe3ynbTaTi po3podku moaynto LI Oyno po3pobieHo MeTon st reHeparii
Ta 30epekeHHs cTarTi B 6asy garmx B Markdown dopwmari, puc. 2.11 — Meton s

reHepariii Ta 30epeKeHHs CTaTTI.

[ POST /api/generate-and-create-article Generate a topic and create an article ] ~

Parameters Try it out

a e
application/json v

Responses Response contontype
Pucynok 2.11 — Meton 111 reHepartii Ta 30€peXeHHsI CTaTTi.
3aranom BiH Ma€ Taky CTpyKTypy (ictusr 2.12).

Jlictunr 2.12 — cTpyKTypa 3anuTy

{

"context": " Sales Revenue (dependent variable, Y) as a function of Advertising Expenditure
(independent variable, X)",

"dataAnalysisResult": "Model Summary R-squared: 0.963 Adjusted R-squared: 0.958 F-statistic:
232.29 p-value (F-statistic): <0.0001 Residual Standard Error Standard Error of Estimate (SEE):
1.58",
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"model": "gpt-4o0",
"authorId": 1,
"categoryIds": [

2
]1
"tagIds": [

1, 2
1
"published": true

}

He,

e context — Tema pe3yJbTaTIB aHAII3Y JAaHUX, a0U JaTH PO3YMIHHS MOJENI Ipo
1110 pOOUTH CTATTIO;

e dataAnalysisResult — pesynbrar anamisy naHux;

e model — monenb ISt 3anKMTy, B KOHTEKCTI 1iei podoTu gpt-40 Ta 0l-preview;

e authorld — ynikansHe mose id aBTopa,

e categorylds — ynikaibHi mosist id KaTeropi;

e taglds — ynikanbHi moss id Teris;

e published — ¢uam sikuii Oyne BUKOPUCTAHUI 100 Biipa3y «OMyOJiKyBaTH»

CTAaTTHO.

Jlns TectyBaHHsL Oyno 0OpaHO pe3ynbTaTH aHamizy JaHuXx 31 craTrTi «Data
Mining Technology of Country’s Digital Development Level Assessing for
Economic Development and Sustainable Growth: Multivariate Adaptive Regression
Spline», a came pesynbratn po3paxynky VIF ananizy (Lyeonov, ta iH., 2024).

Jlist cTBOpEHHsI CTaTTi 3 JOMOMOrow Mojeini gpt-40, BUKOPHCTOBYBaJach
Taka KoHQIrypauis wmetona, jgictuHr 2.13 — Kondirypamis nns gpt-40, Tta
KoHpirypars st 01-preview, mictusr 2.14 — Kondirypariist st 01-preview

Jlictunr 2.13 — Kondirypauis mis gpt-40
{

"context": "Data Mining Technology of Country\u2019s Digital Development Level Assessing for Economic Development and Sustainable
Growth: Multivariate Adaptive Regression Spline. Ddl - digital development level, NCSI - National cyber security index, SEES - Easy of Doing
Business",

"dataAnalysisResult": "Regression analysis Parameter: Estimate, Standard Error, T Statistic, P-Value CONSTANT:-34.2143, 6.21907, -
5.50152,0.0000 NCSI: 0.263034, 0.0476427, 5.52097,0.0000 SEES: 1.0853, 0.107924, 10.0562,0.0000 Analysis of Variance Source: Sum of
Squares, Df, Mean Square, F-Ratio, P-Value Model: 27370.9, 2, 13685.4, 174.43, 0.0000 Residual: 7845.8, 100, 78.458, Total (Corr.): 35216.7,
102, Calculating VIF-test Coefficients, Standard error, t-Stat, p-value, Lower 95%, Upper 95%, Lower 95.0%, Upper 95.0%, R-squared, VIF
Intercept: -34.214, 6.219, -5.502, 0.0000, -46.553, -21.876, -46.553, -21.876, NCSI: 0.2630, 0.048, 5.530, 0.0000, 0.169, 0.358, 0.169, 0.358, 0.470,
1.887 SEES: 1.0853, 0.108, 10.056, 0.0000, 0.871, 1.299, 0.871, 1.299, 0.417, 1.716",

"model": "gpt-40"
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"authorld": 1,

"categorylds™: [1],

"taglds™: [1],

"published": true
}

Jlictunr 2.14 — Kondiryparis ans 01l-preview

{

"context™": "Data Mining Technology of Country\u2019s Digital Development Level Assessing for Economic Development and Sustainable
Growth: Multivariate Adaptive Regression Spline. DdI - digital development level, NCSI - National cyber security index, SEES - Easy of Doing
Business",

"dataAnalysisResult": "Regression analysis Parameter: Estimate, Standard Error, T Statistic, P-Value CONSTANT:-34.2143, 6.21907, -
5.50152,0.0000 NCSI: 0.263034, 0.0476427, 5.52097,0.0000 SEES: 1.0853, 0.107924, 10.0562,0.0000 Analysis of Variance Source: Sum of
Squares, Df, Mean Square, F-Ratio, P-Value Model: 27370.9, 2, 13685.4, 174.43, 0.0000 Residual: 7845.8, 100, 78.458, Total (Corr.): 35216.7,
102, Calculating VIF-test Coefficients, Standard error, t-Stat, p-value, Lower 95%, Upper 95%, Lower 95.0%, Upper 95.0%, R-squared, VIF
Intercept: -34.214, 6.219, -5.502, 0.0000, -46.553, -21.876, -46.553, -21.876, NCSI: 0.2630, 0.048, 5.530, 0.0000, 0.169, 0.358, 0.169, 0.358, 0.470,
1.887 SEES: 1.0853, 0.108, 10.056, 0.0000, 0.871, 1.299, 0.871, 1.299, 0.417, 1.716",

"model": "0l-preview",

"authorld": 1,

"categorylds™: [1],

"taglds™: [1],

"published": true

B pe3ynbpTari BUKOHAHHS X 3aMMUTIB 3 KOHQIrypamisaMu Ha JTIicTuHTY 2.13 Ta

mictunry 2.14, Oynu oTpuMaHi Taki pe3ynbTatu 3 Mojeni gpt-40:

# Assessing Digital Development’s Impact on Economic Growth: A Data-
Driven Approach

In a rapidly digitizing world, understanding the relationship between
digital development and economic growth has become crucial for policymakers.
This article explores how digital development indicators such as the National
Cyber Security Index (NCSI) and the Ease of Doing Business (SEES) impact a
country’'s economic prosperity, using a multivariate adaptive regression spline
model.

## Key Findings from the Regression Analysis

### 1. **Model Fit and Significancexx*

The regression model demonstrates a strong fit with an R-squared value
indicating that a significant proportion of the variability in economic
development is explained by the independent variables, NCSI and SEES. The
overall model is statistically significant (P-value = 0.0000).

### 2. **Impact of National Cyber Security Index (NCSI)x**

- xxCoefficient Estimatex*x: 0.263

- *xInterpretation**: A unit increase in the NCSI corresponds to an
estimated 0.263 increase in the economic development Tlevel, holding other
factors constant.



40

- *xStatistical Significancex*: Highly significant (P-value = 0.0000),
suggesting that improvements in cyber security are positively correlated with
economic growth.

### 3. **Impact of Ease of Doing Business (SEES)xx*

- xxCoefficient Estimatexx: 1.085

- %*xInterpretation**: A unit increase in the Ease of Doing Business score
leads to an estimated 1.085 increase in economic development level, ceteris
paribus.

- *%xStatistical Significancex*: This relationship is also highly
significant (P-value = 0.0000), underscoring the importance of a business-
friendly environment in fostering economic growth.

### 4. **Variance Inflation Factor (VIF) Analysis*x*
The VIF values for both NCSI and SEES are below 2, indicating that
multicollinearity is not a concern and the estimates are reliable.

## Implications for Policy and Economic Strategy

The analysis highlights two <critical areas for enhancing economic
development:

- **xStrengthening Cyber Security*x: As cyber threats continue to evolve,
investing in robust cybersecurity measures can not only protect national
infrastructure but also enhance economic performance by fostering trust and
stability in digital transactions.

- *xImproving Business Environments*x: Simplifying regulations and
reducing bureaucratic hurdles can dramatically improve the ease of doing
business, thereby attracting investment and stimulating economic activity.

## Conclusion

The findings underscore the pivotal role of digital development in
economic growth. Countries aiming for sustainable economic advancement must
focus on bolstering cybersecurity infrastructure and creating conducive
business environments. By doing so, they can harness the full potential of
digital transformation to drive economic prosperity.

## Conclusion

The analysis using MARS methodology provides compelling evidence of the
positive impact of digital development on economic growth. By leveraging
insights from digital development metrics, countries and businesses can foster
sustainable economic growth. As digital transformation continues to shape the
global economy, these findings offer a roadmap for strategic investments and
policy-making aimed at harnessing the full potential of digital technologies.

Ta pesynbratu 3 Mozeni 01l-preview:
# The Impact of Digital Development on Economic Growth: A Regression Analysis
# Assessing the Impact of Cybersecurity and Ease of Doing Business on Digital

Development Levels

The digital development level (DDL) of a country is a crucial indicator of
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its ability to leverage technology for economic growth and sustainable
development. Understanding the factors that influence DDL can help
policymakers craft strategies to enhance their nation’s digital
infrastructure and competitiveness. This article interprets a regression
analysis examining how the National Cyber Security Index (NCSI) and the Ease
of Doing Business (SEES) affect a country’s DDL.

## Key Findings from the Regression Analysis

The regression model investigated the relationship between DDL (dependent
variable) and two independent variables: NCSI and SEES. The results indicate
a strong and significant impact of both variables on DDL.

### Regression Coefficients Interpretation

- **Intercept (-34.214):** The negative intercept suggests that in the
absence of cybersecurity measures and favorable business conditions, the
digital development level would be substantially low. While unrealistic in
practical terms, it underscores the foundational importance of these factors.

- **National Cyber Security Index (NCSI) Coefficient (0.263):** A positive
coefficient signifies that higher cybersecurity readiness contributes to
higher digital development levels. Specifically, a one-unit increase in NCSI
is associated with a 0.263 unit increase in DDL, holding other factors
constant.

- **Ease of Doing Business (SEES) Coefficient (1.085):** This strong positive
coefficient indicates that improving the ease of doing business significantly
boosts digital development. A one-unit increase in SEES leads to an
approximate 1.085 unit rise in DDL, ceteris paribus.

### Statistical Significance

All coefficients are statistically significant with p-values less than 0.001,
highlighting the reliability of the relationships:

- **T-Statistics:**
- Intercept: -5.502
- NCSI: 5.521
- SEES: 10.056

These high t-values further confirm the strong influence of NCSI and SEES on
DDL.

## Model Evaluation

### Analysis of Variance (ANOVA)

- **Model Sum of Squares (27370.9) vs. Residual Sum of Squares (7845.8):** A
large proportion of the variability in DDL is explained by the model.

- **F-Ratio (174.43) and P-Value (< 0.001):** The overall model is
statistically significant.

### Variance Inflation Factor (VIF)

- **NCSI VIF (1.887) and SEES VIF (1.716):** Both VIF values are well below
the threshold of 5, indicating that multicollinearity is not a concern in
this model.

## Implications for Economic Development

The analysis demonstrates that enhancing cybersecurity measures and
simplifying business processes are vital for digital advancement:
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- **Cybersecurity Investment:** Strengthening cybersecurity infrastructure
builds trust in digital systems, encourages innovation, and attracts foreign
investment.

- **Regulatory Reforms:** Streamlining regulations and reducing bureaucratic
hurdles can stimulate entrepreneurship, foster competitive markets, and
accelerate technological adoption.

## Conclusion

The significant positive effects of NCSI and SEES on DDL highlight actionable
areas for policymakers. By focusing on improving cybersecurity and the ease
of doing business, countries can elevate their digital development levels,
driving economic growth and achieving sustainable development goals.

[li crarTi CciayryroTh 0a30BMMHU ITEpaIliiMU ISl CTBOPECHHS KOHTEHTY,
JIEMOHCTPYIOUHM METOOJIOTTYHI BIIMIHHOCTI Ta YyHIKaJIbHI ocoOmuBocTi. OOuaBI
pobotu ananmizytoTh BIUIMB HarionansHoro iHnekcy kiOepoOesnexku (NCSI) Tta
noKa3HuKa JierkocTi BefeHHs Oi3Hecy (SEES) nHa mmdpoBuii po3BUTOK KpaiHu,
BUKOPHUCTOBYIOUH PErpeciiiHi MoJIesl JjIsl IHTepIpeTallii MO3UTUBHUX 1 3HAYYIIUX
koediienTiB 1ux nokasHukiB (NCSI: 0.263, SEES: 1.085).

BoHn TakoXX MiIKPECTIOITh BIJICYTHICTh MYJIBTHKOJIHEAPHOCTI  3a
nonomororo anamizy dakropy iHpsii gucnepcii (VIF) 1 pobnsars BUCHOBOK, 1110
MIOKpaNIeHHs Ki0epOe3nekn Ta yMOB BEeICHHS 013HECY € KPUTHYHO BOKIUBUMH JIJIS
CTUMYJIFOBAaHHSI €EKOHOMIYHOTO 3POCTaHHS.

Opnax gpt-40 oOupae mMpIIUKI MIAX1A, AKUEHTYIOYH YBary Ha €eKOHOMIYHUX
CTpaTerisfix 13 HAPATUBHUM CTHUJIEM aHali3y, M0 BKIIOYAE€ MIAPO3IIIN TPO
MPUATHICTh MOJIEJ Ta PEKOMEH A1 /TS TIOJIITHKHU.

Haromicte ol-preview MPOTIOHYE OUTBIII TEXHIYHUN X1,
30cepeKytounch Ha piBHAX 1udpoBoro po3sutrky (DDL) 13 nperampHuMHU
CTATUCTHYHUMH pPE3yJIbTaTaMH, BKJIIOYHO 3 IHTEpHpETaIlisIMH TEePEXOIUICHHS,
pesynbratamu ANOVA Ta t-cratuctukamu. GPT-40 poOuTh cTpaTeriyHi BUCHOBKH,
OpIEHTOBAHI Ha CTAJIMH PO3BUTOK, TOJI K 01-Preview 3aBepIryeThes IpaKTHIHUMHA

peKOMEeHJalIAMHU, crienuGiuHUMU 17151 okpateHass DDL.
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[l1 craTTi € NOpPUKIAIOM KOMIUIEMEHTApHUX IMIIXOJIB, L0 IOEAHYIOTh
CTpaTeriuHy Ta aHAIITHYHY TIJIMOMHY I MATPUMKUA I1TEPATHBHOTO CTBOPCHHS

KOHTEHTY, CIIPSIMOBAHOT'O Ha MIMPOKY ayJIUTOPIIO.

BHUCHOBKHA

Pe3ynbpTaTu MpoBEACHOIO JTOCHIIKEHHS MiATBEPIUIN BUCOKY aKTyalbHICTh
Ta NpPaKTUYHY €QEKTUBHICTh 3alpPOMOHOBAHOTO MIAXOMYy JI0 aBTOMaTH3aIlli
YOPaBIIHHS KOHTEHTOM €KOHOMIYHOI AaHAJITUKU 32 JOMOMOTOI0 CYyYacHHX
IHCTPYMEHTIB IITYYHOI'O IHTEJEKTY. 3alpolOHOBaHA CHUCTEMa € I1HTErpali€lo
IHHOBAIIIMHUX TEXHOJIOTIH 13 TPAIUIIIHHUMU IT1IX0JaMH, 1110 JO3BOJISIE€ CTBOPIOBATH
SKICHUHM, CTPYKTYpPOBAHHI Ta TOTOBHM 10 BUKOPUCTaHHS aHATITHYHUNA KOHTEHT.
3okpema, BukopuctanHs apxitektrypu Headless CMS y moeaHanHi 3 MOBHUMU
vonemsimu  GPT 1 mepemoBumu  Gazamu  fgaHuX 3a0e3neuyye THYYKICTb,
MacIITabOBaHICTh 1 MPOAYKTUBHICTh CUCTEMH, IO BIJMOBIJIA€ CyYacCHUM BUMOTaM
1 (POBOT EKOHOMIKH.

VY pe3ynbTaTi BUKOHAHHS KBali(piKaiiifHOi poOOTH JOCSITHYTO MOCTaBIICHO1
METH Ta BUKOHAHO BCl 3aBJIaHHA. Y MEPIIOMY pO3ili OyJI0 OrJIsTHYTO TEOPETUYHUI
MIHIMyM WIOJ0 BH3HA4Y€Hb CHUCTEM YMpaBiiHHS KOHTeHTOM (CMS) i mry4HOTrO
inTenexkty (II), mpoBeneHo aHami3 aKTyadbHOCTI AaBTOMATHM30BAaHUX CHCTEM
YOPABIIHHS KOHTEHTOM Yy KOHTEKCTI LU(]poBoi TpaHchopMalii, BUKOHAHO
010710MEeTpUYHUN aHAJI3 CyYaCHUX TEHJEHIIN 1 TeXHOJOorid y ik cdepi. Takox
JOCIIIJIKEHO TEeXHIYHI JeTani, BkiItodaroun apxitekrypy Headless CMS, MoBHI
moxeni GPT, 6a3u nanux PostgreSQL i ppetimBopk Fastify.

VY npyromy posaisi po3po0ieHo 6a3y JaHuX JJIs 30€peKeHHS KOHTEHTY, 110
BKJIIOYA€E CTPYKTYPH IS CTaTel, KaTeropii, TeriB 1 KOpUcTyBayiB, peaizoBaHo API
st CRUD-oniepartiii 13 uumu cytHocTsiMu. HanamroBano moayns B3aemogii 31 11,

BU3HAYEHO MMapaMeTpH TeHepallli TEKCTiB, 30KpeMa KUIbKICTh TOKCHIB, TEMIIEpaTypy
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reHepairii Ta 6a30Bi IHCTPYKIIii, a TakoK 1HTErpoBaHo MoBHI Moxaeni GPT-4o0 1 ol-
preview s TeHeparlii TeKCTiB Ha OCHOBI1 IJAHUX €KOHOMIYHOT aHATITUKH.

Y TperhoMy pO3IUIl MPOJAEMOHCTPOBAHO MPUKIAAN POOOTH CHUCTEMH,
Biurouaroun APl st cTBOpeHHS Ta ynpaBiIiHHS CTATTSAMU, 1 pe3yJIbTaTh TeHeparlii
TEKCTIB Ha OCHOBI pEAJIbHUX JIaHMX E€KOHOMIYHOI aHATITHUKH, IO IiITBEPIUIN
NPaKTUYHY LIHHICTH po3pobiieHol cuctemu. [IpoBenene TecTyBaHHS MiATBEPANIO
€()EeKTUBHICTh, THYUYKICTb 1 BIATIOBIIHICTh CUCTEMHU CYYaCHUM BUMOTaM.

OTxe, BUKOHAHI 3aBlIaHHS [IOBEJIU JOILUIBHICTh OOpaHOro MiIXOAy 0
PO3pOOKH aBTOMATHU30BAHOI CHCTEMH MEHEKMEHTY KOHTEHTY, iHTerpoBanoi 31 L1I1.
[le cnpusiyio MiABUIIEHHIO €(PEKTUBHOCTI CTBOPEHHS €KOHOMIYHOTO KOHTEHTY Ta
onTuMizaili poOOTH 3 BEIUKUMU oOcsiramu AaHuX. Pesynabratu poOOTH MarOTh
3HaYHE MPAKTUYHE 3HAYCHHS W BIIKPHUBAIOTH TMEPCIEKTHUBU ISl MOJAIBIIOTO
PO3BUTKY B PI3HUX Tally3siX eKOHOMIKH. [IpakTHuyHa 3HAaUUMICTh POOOTH MOJIATAE Yy
MO>KJIMBOCTI CYTTEBO 3MEHIIMTH 3aTPATHU Yacy Ta PECYpCIB Ha CTBOPEHHS TEKCTIB
JUISl €KOHOMIYHOTO aHalli3y, M0 € KPUTUYHO BAKIUBUM Y KOHTEKCTI CTPIMKOTO
3pocTaHHs oOcariB gaHux. lle pimeHHs TakoXX J03BOJISE MMiJABUIIUTH TOYHICTH 1
SKICTh AaHAMTHYHUX MaTepiamiB, IO Ma€ BEJIWKE 3HAYCHHS IS NPHAHSATTS
YIPABIIHCHKUX PIIIEHb Ha OCHOB1 00’ €KTUBHUX JJAHUX.

TakuM 4YWMHOM, pe3yJbTaTH POOOTH MAIOTh HE JIMIIE TEOPETUYHE, aje i
3HaYHE TPAKTUYHE 3HAUCHHS, CHPUSIIOYM ONTUMI3AIlil MPOIECIB YIPaBIiHHSA
KOHTEHTOM Ta IiJIBUIIEHHIO €()EeKTUBHOCTI MiSJIBHOCTI B YMOBax UU(pOBOI

TpaHchopmaIlii eKOHOMIKH.
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JIOATKU

JIOJIATOK A

Jlictunr Al — Kox mopyito crarei

import { Fastifylnstance, RouteShorthandOptions } from "fastify";
import { PrismaClient } from "@prisma/client";
const prisma = new PrismaClient();
export async function articleRoutes(server: Fastifylnstance) {
// Article schema
const Article = {
type: "object",
properties: {
id: { type: "number" },
title: { type: "string" },
slug: { type: "string" },
content: { type: "string" },
published: { type: "boolean" },
authorld: { type: "number" },
createdAt: { type: "string", format: "date-time" },
updatedAt: { type: "string", format: "date-time" },
b
%
// Options for GET /articles
const getArticlesOpts: RouteShorthandOptions = {
schema: {
tags: ["Article"],
summary: "Get all published articles"”,
response: {
200: {
description: "List of articles”,
type: "array",
items: Article,

%
// Get all articles
server.get("/articles", getArticlesOpts, async (request, reply) => {
const articles = await prisma.article.findMany({
where: { published: true },
include: {
author: true,
categories: true,
tags: true,
comments: true,
}!
h;
reply.send(articles);
h;
// Options for GET /articles/:slug
const getArticleOpts: RouteShorthandOptions = {
schema: {
tags: ["Article"],
summary: "Get an article by slug"”,
params: {
type: "object”,
properties: {
slug: { type: "string" },
|3
required: ["slug"],
|3
response: {
200: Article,
404: {
description: "Article not found",
type: "object”,
properties: {
error: { type: "string" },
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I3
// Get a single article by slug
server.get("/articles/:slug", getArticleOpts, async (request, reply) => {
const { slug } = request.params as { slug: string };
const article = await prisma.article.findUnique({
where: { slug },
include: {
author: true,
categories: true,
tags: true,
comments: true,
|3
D
if (article) {
reply.send(article);
}else {
reply.status(404).send({ error: "Article not found" });
}
b
// Options for POST /articles
const createArticleOpts: RouteShorthandOptions = {
schema: {
tags: ["Article"],
summary: "Create a new article",
body: {
type: "object”,
required: ["title", "content”, "authorld"],
properties: {
title: { type: "string" },
content: { type: "string" },
authorld: { type: "number" },
categorylds: {
type: "array”,
items: { type: "number" },
2
taglds: {
type: "array",
items: { type: "number" },
2
published: { type: "boolean" },
|3
|3
response: {
201: Article,
500: {
description: "Article creation failed",
type: "object”,
properties: {
error: { type: "string" },

// Create a new article
server.post("/articles", createArticleOpts, async (request, reply) => {
const { title, content, authorld, categorylds, taglds, published } =
request.body as {
title: string;
content: string;
authorld: number;
categorylds?: number(];
taglds?: numberf(];
published?: boolean;
%

// Generate a slug from the title
const slug = title
.toLowerCase()
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.replace(/[~a-z0-9]+/g, "-")
.replace(/(7-1-$)+/g, ");

try {
const article = await prisma.article.create({
data: {
title,
slug,
content,
published: published || false,
authorld,
categories: categorylds
24
connect: categorylds.map((id) => ({ id })),
: undefined,
tags: taglds
24
connect: taglds.map((id) => { id })),
}
: undefined,
13
»;

reply.status(201).send(article);
} catch (error) {
reply.status(500).send({ error: "Article creation failed" });
}
b
// Options for PUT /articles/:slug
const updateArticleOpts: RouteShorthandOptions = {
schema: {
tags: ["Article"],
summary: "Update an article",
params: {
type: "object”,
properties: {
slug: { type: "string" },
2
required: ["slug"],
2

body: {
type: "object”,
properties: {
title: { type: "string" },
content: { type: "string" },
categorylds: {
type: "array”,
items: { type: "number" },
13
taglds: {
type: "array”,
items: { type: "number" },

13
published: { type: "boolean" },
13
}!
response: {
200: Article,
404: {
description: "Article not found",
type: "object",
properties: {
error: { type: "string" },

I3
// Update an article
server.put("/articles/:slug", updateArticleOpts, async (request, reply) => {
const { slug } = request.params as { slug: string };
const { title, content, categorylds, taglds, published } = request.body as {
title?: string;



content?: string;
categorylds?: number(];
taglds?: numberf(];
published?: boolean;

I3

// Generate new slug if title is being updated
const newSlug = title
? title
.toLowerCase()
.replace(/[~a-z0-9]+/g, "-")
.replace(/(A-|-$)+/g, ™)
: undefined;
try {
const article = await prisma.article.update({
where: { slug },
data: {
title,
slug: newSlug,
content,
published,
categories: categorylds
2
set: categorylds.map((id) => ({ id }),
}
: undefined,
tags: taglds
2
set: taglds.map((id) => { id })),

: undefined,
|3
include: {
author: true,
categories: true,
tags: true,
comments: true,
|3
b;
reply.send(article);
} catch (error) {
reply.status(404).send({ error: "Article not found" });
}
b;
// Options for DELETE /articles/:slug
const deleteArticleOpts: RouteShorthandOptions = {
schema: {
tags: ["Article"],
summary: "Delete an article",
params: {
type: "object”,
properties: {
slug: { type: "string" },
13
required: ["slug"],
}|
response: {
204: {
description: "Article successfully deleted",
type: "null",
}!
404: {
description: "Article not found",
type: "object",
properties: {
error: { type: "string" },

%
// Delete an article
server.delete(



"/articles/:slug",
deleteArticleOpts,
async (request, reply) => {
const { slug } = request.params as { slug: string };
try {
await prisma.article.delete({
where: { slug },
DX
reply.status(204).send();
} catch (error) {
reply.status(404).send({ error: "Article not found" });

Jlictuar A2 — Koa Moayitto KaTeropii

import { Fastifylnstance, RouteShorthandOptions } from "fastify";
import { PrismaClient } from "@prisma/client”;
const prisma = new PrismaClient();
export async function categoryRoutes(server: Fastifylnstance) {
// Category schema
const Category = {
type: "object",
properties: {
id: { type: "number" },
name: { type: "string" },
slug: { type: "string" },
articles: {
type: "array”,
items: {
type: "object",
properties: {
id: { type: "number" },
title: { type: "string" },
slug: { type: "string" },

I3
// Options for GET /categories
const getCategoriesOpts: RouteShorthandOptions = {
schema: {
tags: ["Category"],
summary: "Get all categories",
response: {
200: {
description: "List of categories",
type: "array",
items: Category,

}.

// Get all categories

server.get("/categories”, getCategoriesOpts, async (request, reply) => {

const categories = await prisma.category.findMany({
include: { articles: true },
H;
reply.send(categories);
b
// Options for GET /categories/:id
const getCategoryOpts: RouteShorthandOptions = {
schema: {
tags: ["Category"],
summary: "Get a category by ID",
params: {
type: "object”,
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properties: {
id: { type: "number" },

}!
required: ["id"],
}!
response: {
200: Category,
404: {
description: "Category not found",
type: "object",
properties: {
error: { type: "string" },

I3
// Get a single category by ID
server.get("/categories/:id", getCategoryOpts, async (request, reply) => {
const { id } = request.params as { id: string };
const category = await prisma.category.findUnique({
where: { id: parselnt(id) },
include: { articles: true },
b
if (category) {
reply.send(category);
}else {
reply.status(404).send({ error: "Category not found" });
}
b
// Options for POST /categories
const createCategoryOpts: RouteShorthandOptions = {
schema: {
tags: ["Category"],
summary: "Create a new category",
body: {
type: "object”,
required: ["name"],
properties: {
name: { type: "string" },
2
2
response: {
201: Category,
500: {
description: "Category creation failed",
type: "object”,
properties: {
error: { type: "string" },

// Create a new category
server.post("/categories”, createCategoryOpts, async (request, reply) => {
const { name } = request.body as { name: string }

// Generate a slug from the name

const slug = name
.toLowerCase()
.replace(/[*a-z0-9]+/g, "-")
.replace(/(A-|-$)+/g,™);

try {
const category = await prisma.category.create({
data: {
name,
slug,
}
b;
reply.status(201).send(category);
} catch (error) {



reply.status(500).send({ error: "Category creation failed" });
}
h;

// Options for PUT /categories/:id
const updateCategoryOpts: RouteShorthandOptions = {
schema: {
tags: ["Category"],
summary: "Update a category"”,
params: {
type: "object",
properties: {
id: { type: "number" },
|3
required: ["id"],
|3
body: {
type: "object",
properties: {
name: { type: "string" },
|3
|3
response: {
200: Category,
500: {
description: "Category update failed",
type: "object”,
properties: {
error: { type: "string" },

%
// Update a category

server.put("/categories/:id", updateCategoryOpts, async (request, reply) => {

const { id } = request.params as { id: string }
const { name } = request.body as { name?: string };

let slug;
if (name) {
slug = name
.toLowerCase()
.replace(/[~a-z0-9]+/g, "-")
.replace(/(A-]-$)+/g, ");
}

try {
const category = await prisma.category.update({
where: { id: parselnt(id) },
data: {
name,
slug,
13
DX
reply.send(category);
} catch (error) {
reply.status(500).send({ error: "Category update failed" });
}
h;
// Options for DELETE /categories/:id
const deleteCategoryOpts: RouteShorthandOptions = {
schema: {
tags: ["Category"],
summary: "Delete a category",
params: {
type: "object",
properties: {
id: { type: "number" },
|3
required: ["id"],
|3
response: {
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204: {
description: "Category deleted successfully”,
type: "null",
}!
500: {
description: "Category deletion failed",
type: "object",
properties: {
error: { type: "string" },

// Delete a category
server.delete(
"/categories/:id",
deleteCategoryOpts,
async (request, reply) => {
const { id } = request.params as { id: string };
try {
await prisma.category.delete({
where: { id: parselnt(id) },
b,
reply.status(204).send();
} catch (error) {
reply.status(500).send({ error: "Category deletion failed" });
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import { Fastifylnstance, RouteShorthandOptions } from ‘fastify’;
import { PrismaClient } from ‘@prisma/client’;
const prisma = new PrismaClient();
export async function commentRoutes(server: Fastifylnstance) {
// Comment schema
const Comment = {
type: ‘object’,
properties: {
id: { type: ‘number’ },
content: { type: ‘string’ },
authorld: { type: ‘number’ },
articleld: { type: ‘number’ },
createdAt: { type: ‘string’, format: ‘date-time’ },
updatedAt: { type: ‘string’, format: ‘date-time’ },
author: {
type: ‘object’,
properties: {
id: { type: ‘number’ },
name: { type: ‘string’ },
email: { type: ‘string’, format: ‘email’ },

// Options for GET /articles/:slug/comments
const getCommentsOpts: RouteShorthandOptions = {
schema: {
tags: [‘Comment’],
summary: ‘Get comments for an article’,

56



params: {
type: ‘object’,
properties: {
slug: { type: ‘string’ },
2
required: [‘slug’],
13
response: {
200: {
description: ‘List of comments’,
type: ‘array’,
items: Comment,
13
404 {
description: ‘Article not found’,
type: ‘object’,
properties: {
error: { type: ‘string’ },

// Get comments for an article
server.get(‘/articles/:slug/comments’, getCommentsOpts, async (request, reply) => {
const { slug } = request.params as { slug: string };
const article = await prisma.article.findUnique({
where: { slug },

1;

if (larticle) {
reply.status(404).send({ error: ‘Article not found’ });
return;

}

const comments = await prisma.comment.findMany({
where: {
articleld: article.id,
13
include: {
author: true,
13
h;
reply.send(comments);
b;
// Options for POST /articles/:slug/comments
const createCommentOpts: RouteShorthandOptions = {
schema: {
tags: [‘Comment’],
summary: ‘Add a comment to an article’,
params: {
type: ‘object’,
properties: {
slug: { type: ‘string’ },
2
required: [‘slug’],
13
body: {
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type: ‘object’,
required: [‘authorld’, ‘content’],
properties: {
authorld: { type: ‘number’ },
content: { type: ‘string’ },
b
13
response: {
201: Comment,
404: {
description: ‘Article not found’,
type: ‘object’,
properties: {
error: { type: ‘string’ },
2
13
500: {
description: ‘Comment creation failed’,
type: ‘object’,
properties: {
error: { type: ‘string’ },

// Add a comment to an article
server.post(‘/articles/:slug/comments’, createCommentOpts, async (request, reply) => {
const { slug } = request.params as { slug: string }
const { authorld, content } = request.body as {
authorld: number;
content: string;

|3

const article = await prisma.article.findUnique({
where: { slug },

D;

if ('article) {
reply.status(404).send({ error: ‘Article not found’ });
return;

}

try {
const comment = await prisma.comment.create({
data: {
content,
authorld,
articleld: article.id,
2
include: {
author: true,
13
b,
reply.status(201).send(comment);
} catch (error) {
reply.status(500).send({ error: ‘Comment creation failed’ });

}
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b;
// Options for DELETE /comments/:id
const deleteCommentOpts: RouteShorthandOptions = {
schema: {
tags: [‘Comment’],
summary: ‘Delete a comment’,
params: {
type: ‘object’,
properties: {
id: { type: ‘number’ },
b
required: [‘id’],
|3
response: {
204: {
description: ‘Comment deleted successfully’,
type: ‘null’,
|3
500: {
description: ‘Comment deletion failed’,
type: ‘object’,
properties: {
error: { type: ‘string’ },

// Delete a comment
server.delete(‘/comments/:id’, deleteCommentOpts, async (request, reply) => {
const { id } = request.params as { id: string };
try {
await prisma.comment.delete({
where: { id: parselnt(id) },
h;
reply.status(204).send();
} catch (error) {
reply.status(500).send({ error: ‘Comment deletion failed’ });

n;
}
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// src/routes/openai.ts

import { Fastifylnstance, RouteShorthandOptions } from "fastify";
import { OpenAlHelper, GenerateTopicOptions } from "../lib/openaiModule”; // Adjust the import path accordingly
import { PrismaClient } from "@prisma/client”;
export async function openAlRoutes(server: Fastifylnstance) {
// Schema for the request and response
const generateTopicOpts: RouteShorthandOptions = {
schema: {
tags: ["OpenAl],
summary:
"Generate a topic in Markdown format based on context and optional data analysis results",
body: {
type: "object”,
required: ["context"],
properties: {
context: { type: "string" },
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dataAnalysisResult: { type: "string" },
model: {
type: "string",
enum: ["gpt-3.5-turbo”, "gpt-40", "text-davinci-003", "o1-preview"],
default: "gpt-40",
}!
}!
|3
response: {
200: {
description: "Successfully generated topic”,
type: "object",
properties: {
topic: { type: "string" },
|3
|3
400: {
description: "Bad Request",
type: "object",
properties: {
error: { type: "string" },
|3
|3
500: {
description: "Internal Server Error",
type: "object”,
properties: {
error: { type: "string" },

kL
// POST /api/generate-topic
server.post("/generate-topic", generateTopicOpts, async (request, reply) => {
const { context, dataAnalysisResult, model } =
request.body as GenerateTopicOptions;

if (lcontext) {
reply
.status(400)
.send({ error: "Context is required to generate a topic." });
return;

}

const openAlHelper = new OpenAlHelper();

try {
const topic = await openAlHelper.generateTopic({
context,
dataAnalysisResult,
model,
DX

reply.send({ topic });
} catch (error: any) {
server.log.error("Error generating topic:", error.message);
reply.status(500).send({ error: "Failed to generate topic." });
}
h;

// Schema for generate and create article
const generateAndCreateArticleOpts: RouteShorthandOptions = {
schema: {
tags: ["OpenAl"],
summary: "Generate a topic and create an article",
body: {
type: "object",
required: ["context", "authorld"],
properties: {
context: { type: "string" },
dataAnalysisResult: { type: "string" },
model: {
type: "string",



enum: ["gpt-3.5-turbo", "gpt-40", "text-davinci-003", "o1-preview"],
default: "gpt-40",
}!
authorld: { type: "number" },
categorylds: {
type: "array”,
items: { type: "number" },
13
taglds: {
type: "array”,
items: { type: "number" },

|3
published: { type: "boolean" },
|3
|3
response: {
201:{
description: "Successfully generated topic and created article",
type: "object",
properties: {
article: { type: "object" }, // Using the existing Article schema
|3
|3
400: {
description: "Bad Request",
type: "object”,
properties: {
error: { type: "string" },
|3
|3
500: {
description: "Internal Server Error",
type: "object”,
properties: {
error: { type: "string" },

X
// POST /api/generate-and-create-article
server.post(
"/generate-and-create-article",
generateAndCreateArticleOpts,
async (request, reply) => {
const {
context,
dataAnalysisResult,
model,
authorld,
categorylds,
taglds,
published,
} = request.body as GenerateTopicOptions & {
authorld: number;
categorylds?: number(];
taglds?: numberf(];
published?: boolean;
%

if (Icontext) {
reply
.status(400)
.send({ error: "Context is required to generate a topic." });
return;

}

const openAlHelper = new OpenAlHelper();
const prisma = new PrismaClient();

try {
// Generate the topic
const topic = await openAlHelper.generateTopic({
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context,
dataAnalysisResult,
model,

DX

// Create the article using the generated topic
const slug = topic
.split("\n"[0] // Get the first line as title
.toLowerCase()
.replace(/[~a-z0-9]+/g, "-")
.replace(/(A-]-$)+/g, ™);

const article = await prisma.article.create({

data: {

title: topic.split("\n")[0],

slug,

content: topic,

published: published || false,

authorld,

categories: categorylds

?{
connect: categorylds.map((id) => { id })),

: undefined,
tags: taglds
?{
connect: taglds.map((id) => ({ id })),
}
: undefined,
|3
include: {
author: true,
categories: true,
tags: true,
comments: true,
|3
D

reply.status(201).send({ article });

} catch (error: any) {
server.log.error("Error generating topic and creating article:", JSON.stringify(error));
reply.status(500).send({ error: "Failed to generate topic and create article." });
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import OpenAl from "openai”;

export interface GenerateTopicOptions {

context: string;

dataAnalysisResult?: string;

model?: string; // e.g., ‘gpt-3.5-turbo’, ‘gpt-4’, ‘text-davinci-003’, ‘gpt-4’
}

export class OpenAlHelper {
private openai: OpenAl;

constructor(apikKey?: string) {

this.openai = new OpenAl({
apiKey: apiKey || process.env.OPENAI_API_KEY,
h;
}

async generateTopic(options: GenerateTopicOptions): Promise<string> {
const { context, dataAnalysisResult, model } = options;

if ('context) {
throw new Error("Context is required to generate a topic.");

}
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const prompt = this.buildPrompt(context, dataAnalysisResult);

try {
if (model?.startsWith("o1-preview")) {
console.log("Using o1-preview");
// Use ol -preview
const response = await this.openai.chat.completions.create({
model: ‘o1-preview’,
messages: [
{
role: "user"”,
content:
"You are an assistant that generates safe topics in Markdown format, strictly about economic, business, or
finance subjects.",
}
{role: "user", content: prompt },
1,
max_completion_tokens: 30000,
// temperature: 0.7,

n: 3,
D
const topic = response.choices[0].message!.content!.trim();
if (Itopic) {

throw new Error("No topic was generated by the model.");
}

return topic;
} else if (model?.startsWith("gpt-")) {
console.log("Using gpt-");
const response = await this.openai.chat.completions.create({
model: model || "gpt-40",
messages: [
{
role: "system",
content:
"You are an assistant that generates safe topics in Markdown format, strictly about economic, business, or
finance subjects.",
|3
{ role: "system", content: prompt },
1,
max_completion_tokens: 15000,
temperature: 0.7,
n: 3,
D

const topic = response.choices[0].message!.content!.trim();
if (ltopic) {
throw new Error("No topic was generated by the model.");

}

return topic;
}else {
throw new Error("Invalid model specified.");
}
} catch (error: any) {
console.error("Error generating topic:", error.message);
throw error;
}
}

private buildPrompt(context: string, dataAnalysisResult?: string): string {
let prompt = “Based on the following context, generate a concise and relevant article in Markdown format, strictly
related to economic, business, or finance subjects. Ensure the content is safe and appropriate. First line should be a topic
of article. Do not rewrite tables. Focus on interpretation of data.

Context:
${context}";

if (dataAnalysisResult) {
prompt += "



Data Analysis Result:
${dataAnalysisResult}";
}

prompt += "
Topic (in Markdown): ~;

return prompt;
}
}
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import { Fastifylnstance, RouteShorthandOptions } from "fastify";
import { PrismaClient } from "@prisma/client";
const prisma = new PrismaClient();
export async function tagRoutes(server: Fastifylnstance) {
// Tag schema
const Tag = {
type: "object”,
properties: {
id: { type: "number" },
name: { type: "string" },
slug: { type: "string" },
articles: {
type: "array",
items: {
type: "object",
properties: {
id: { type: "number" },
title: { type: "string" },
slug: { type: "string" },

%
// Options for GET /tags
const getTagsOpts: RouteShorthandOptions = {
schema: {
tags: ["Tag"],
summary: "Get all tags"”,
response: {
200: {
description: "List of tags",
type: "array",
items: Tag,

%
// Get all tags
server.get("/tags", getTagsOpts, async (request, reply) => {
const tags = await prisma.tag.findMany({
include: { articles: true },
h;
reply.send(tags);
H;
// Options for GET /tags/:id
const getTagOpts: RouteShorthandOptions = {
schema: {
tags: ["Tag"l,
summary: "Get a tag by ID",
params: {
type: "object”,
properties: {
id: { type: "number" },

r’equired: ["id"],



}!
response: {
200: Tag,
404: {
description: "Tag not found",
type: "object",
properties: {
error: { type: "string" },

I3
// Get a single tag by ID
server.get("/tags/:id", getTagOpts, async (request, reply) => {
const { id } = request.params as { id: string };
const tag = await prisma.tag.findUnique({
where: { id: parselnt(id) },
include: { articles: true },
D
if (tag) {
reply.send(tag);
}else {
reply.status(404).send({ error: "Tag not found" });
}
b
// Options for POST /tags
const createTagOpts: RouteShorthandOptions = {
schema: {
tags: ["Tag"l,
summary: "Create a new tag",
body: {
type: "object”,
required: ["name"],
properties: {
name: { type: "string" },
2
2
response: {
201: Tag,
500: {
description: "Tag creation failed",
type: "object”,
properties: {
error: { type: "string" },

// Create a new tag
server.post("/tags"”, createTagOpts, async (request, reply) => {
const { name } = request.body as { hame: string };
// Generate a slug from the name
const slug = name
.toLowerCase()
.replace(/[~Aa-z0-9]+/g, "-")
.replace(/(A-|-$)+/g,™);

try {
const tag = await prisma.tag.create({
data: {
name,
slug,
}!
b
reply.status(201).send(tag);
} catch (error) {
reply.status(500).send({ error: "Tag creation failed" });
}
h;
// Options for PUT /tags/:id
const updateTagOpts: RouteShorthandOptions = {
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schema: {
tags: ["Tag"],
summary: "Update a tag",
params: {
type: "object",
properties: {
id: { type: "number" },
13
required: ["id"],
13
body: {
type: "object",
properties: {
name: { type: "string" },
|3
|3
response: {
200: Tag,
500: {
description: "Tag update failed",
type: "object",
properties: {
error: { type: "string" },

kL
// Update a tag

server.put("/tags/:id", updateTagOpts, async (request, reply) => {

const { id } = request.params as { id: string },
const { name } = request.body as { name?: string };

let slug;
if (name) {
slug = name
.toLowerCase()
.replace(/[~a-z0-9]+/g, "-")
.replace(/(A-[-$)+/g, ™);
}

try {
const tag = await prisma.tag.update({
where: { id: parselnt(id) },
data: {
name,
slug,
13
b,
reply.send(tag);
} catch (error) {
reply.status(500).send({ error: "Tag update failed" });
}
b;
// Options for DELETE /tags/:id
const deleteTagOpts: RouteShorthandOptions = {
schema: {
tags: ["Tag"],
summary: "Delete a tag",
params: {
type: "object",
properties: {
id: { type: "number" },
}!
required: ["id"],
}!
response: {
204: {
description: "Tag deleted successfully”,
type: "null",
}
500: {
description: "Tag deletion failed",
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type: "object",
properties: {
error: { type: "string" },

I3
// Delete a tag

server.delete("/tags/:id", deleteTagOpts, async (request, reply) => {

const { id } = request.params as { id: string };
try {

await prisma.tag.delete({
where: { id: parselnt(id) },
H;
reply.status(204).send();
} catch (error) {

reply.status(500).send({ error: "Tag deletion failed" });

b;
}
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import { Fastifylnstance, RouteShorthandOptions } from ‘fastify’;
import { PrismaClient, Role } from ‘@prisma/client’;
import { hash } from ‘bcrypt’;
const prisma = new PrismaClient();
export async function userRoutes(server: Fastifylnstance) {
// Schema for the user model
const User = {
type: ‘object’,
properties: {
id: { type: ‘number’ },
name: { type: ‘string’ },
email: { type: ‘string’ },
role: { type: ‘string’, enum: Object.values(Role) },
createdAt: { type: ‘string’, format: ‘date-time’ },
updatedAt: { type: ‘string’, format: ‘date-time’ },
2
k
// Options for GET /users
const getUsersOpts: RouteShorthandOptions = {
schema: {
tags: [‘User’],
summary: ‘Get all users’,
response: {
200: {
description: ‘Successful response’,
type: ‘array’,
items: User,

// Get all users
server.get(‘/users’, getUsersOpts, async (request, reply) => {
const users = await prisma.user.findMany();

reply.send(users);
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b;
// Options for GET /users/:id
const getUserOpts: RouteShorthandOptions = {
schema: {
tags: [‘User’],
summary: ‘Get a user by ID’,
params: {
type: ‘object’,
properties: {
id: { type: ‘number’ },
2
required: [‘id’],
2
response: {
200: User,
404: {
description: ‘User not found’,
type: ‘object’,
properties: {
error: { type: ‘string’ },

// Get a single user by ID
server.get(‘/users/:id’, getUserOpts, async (request, reply) => {
const { id } = request.params as { id: string };
const user = await prisma.user.findUnique({
where: { id: parselnt(id) },
b;
if (user) {
reply.send(user);
}else {
reply.status(404).send({ error: ‘User not found’ });
}
b;
// Options for POST /users
const createUserOpts: RouteShorthandOptions = {
schema: {
tags: [‘User’],
summary: ‘Create a new user’,
body: {
type: ‘object’,
required: [‘'name’, ‘email’, ‘password’],
properties: {
name: { type: ‘string’ },
email: { type: ‘string’, format: ‘email’ },
password: { type: ‘string’ },
role: { type: ‘string’, enum: Object.values(Role) },
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response: {
201: User,
500: {
description: ‘User creation failed’,
type: ‘object’,
properties: {

error: { type: ‘string’ },

// Create a new user

server.post(‘/users’, createUserOpts, async (request, reply) => {

const { name, email, password, role } = request.body as {
name: string;
email: string;
password: string;

role?: Role;

const passwordHash = await hash(password, 10);

try {
const user = await prisma.user.create({
data: {
name,
email,
passwordHash,
role: role || Role.AUTHOR,
2
;

reply.status(201).send(user);
} catch (error) {
reply.status(500).send({ error: ‘User creation failed’ });
}
b;
// Options for PUT /users/:id
const updateUserOpts: RouteShorthandOptions = {
schema: {
tags: [‘User’],
summary: ‘Update a user’,
params: {
type: ‘object’,
properties: {
id: { type: ‘number’ },
13
required: [‘id’],
2
body: {
type: ‘object’,

properties: {
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name: { type: ‘string’ },
email: { type: ‘string’, format: ‘email’ },
role: { type: ‘string’, enum: Object.values(Role) },
2
2
response: {
200: User,
500: {
description: ‘User update failed’,
type: ‘object’,
properties: {

error: { type: ‘string’ },

// Update a user

server.put(‘/users/:id’, updateUserOpts, async (request, reply) => {

const { id } = request.params as { id: string },
const { name, email, role } = request.body as {
name?: string;
email?: string;
role?: Role;

L

try {
const user = await prisma.user.update({
where: { id: parselnt(id) },
data: { name, email, role },
b,
reply.send(user);
} catch (error) {
reply.status(500).send({ error: ‘User update failed’ });
}
b;
// Options for DELETE /users/:id
const deleteUserOpts: RouteShorthandOptions = {
schema: {
tags: [‘User’],
summary: ‘Delete a user’,
params: {
type: ‘object’,
properties: {
id: { type: ‘number’ },
2
required: [‘id’],
2
response: {
204: {
description: ‘User deleted successfully’,

type: ‘null’,
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2

500: {
description: ‘User deletion failed’,
type: ‘object’,
properties: {

error: { type: ‘string’ },

// Delete a user

server.delete(‘/users/:id’, deleteUserOpts, async (request, reply) => {

const { id } = request.params as { id: string },
try {
await prisma.user.delete({
where: { id: parselnt(id) },
b;
reply.status(204).send();
} catch (error) {
reply.status(500).send({ error: ‘User deletion failed’ });
}
b;
}
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import Fastify from "fastify";

import { PrismaClient } from "@prisma/client";
import { userRoutes } from "./routes/users";

import { articleRoutes } from "./routes/articles";
import { categoryRoutes } from "./routes/categories";
import { tagRoutes } from "./routes/tags";

import { commentRoutes } from "./routes/comments”;
import swagger from "@fastify/swagger";

import swaggerUi from "@fastify/swagger-ui";
import { openAlRoutes } from "./routes/openai";
const server = Fastify({ logger: true });

const prisma = new PrismaClient();

// Register Swagger

server.register(swagger, {

swagger: {
info: {
title: "CMS API",

description: "API documentation for the CMS",
version: "1.0.0",

2

host: "localhost:3000",

schemes: ["http"],

consumes: ["application/json"],

produces: ["application/json"],

tags: [

{ name: "User", description: "User related end-points" },
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{ name: "Article", description: "Article related end-points" },

{ name: "Category", description: "Category related end-points" },
{ name: "Tag", description: "Tag related end-points" },

{ name: "Comment", description: "Comment related end-points" },
{ name: "OpenAl", description: "OpenAl related end-points" },

// Register Swagger Ul
server.register(swaggerUi, {
routePrefix: "/documentation”,
uiConfig: {
docExpansion: "list",
deeplLinking: false,
2
uiHooks: {
onRequest: function (request, reply, next) {
next();
2
preHandler: function (request, reply, next) {
next();
2
2
staticCSP: true,
transformStaticCSP: (header) => header,
b;
// Register routes
server.register(userRoutes, { prefix: "/api" });
server.register(articleRoutes, { prefix: "/api" });
server.register(categoryRoutes, { prefix: "/api" });
server.register(tagRoutes, { prefix: "/api" });
server.register(commentRoutes, { prefix: "/api" });
server.register(openAlRoutes, { prefix: "/api" });
// Start the server
const start = async () => {
try {
await server.listen({ port: 3000 });
console.log("Server is running at http://localhost:3000");
console.log(
"Documentation available at http://localhost:3000/documentation”
);
} catch (err) {
server.log.error(err);
process.exit(1);
}
L
start()
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