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Annoramusa. Low-code xoHe no-code (LC/NC) TexHONOTHSIApIBIH Tapaiybl
OarmapiaManblK eHIMAEpAl o3ipieyderi TpaHC(HOPMAIMSUIBIK IoyipAl Oenrinedmi, Kypy
MPOIECIH JEMOKPATUSsIAHIBIPATEIH JKOHE o3ipliey OpeKeTTepiH OHTaWIaHIbIPATHIH
WHHOBAIIMSJIBIK IIenriMaepai ycbiHaabl. bynm makamama LC/NC  TexXHOJOTHsITApPBIHBIH
canjgapbl MeH KOJIJAHBUIYBIH 3€pTTEi/Ii, OlapAblH KOATay OOWBIHIIA KEH TIKIpHOeci jKOK
naiilana"ypuiapra OaFapiaMaiblK JKacakTama KacayFa KaThICyFa MYMKIHAIK Oepy
oneyerine Hazap aynapanel. OutSystems, PowerApps, Mendix, Bubble, Webflow,
Flutterflow, Zapier, Tilda, Creatio xone WordPress cuskret OH tambpiman LC/NC
rutatopMaapelH JKaH-)KaKThl Talay apKbUIBI 3€pTTEY OCHI ILIATPOpMallaplblH HeTi3ri
yirinepi meH TtimpepiH TtyciHmipenmi. On LC/NC  coTTi  eHTi3yJlepiHiH JKaFIalibIK
3epTTeyJepiH 3epTTeili, ONapAblH JaMy YaKbITBIH KBICKAPTY YKOHE MKEMJIUTIKTI apTTBIPY
CHUSIKTHI apTHIKIIBUIBIKTAPBIH, COHIali-aK MICKTEYNI TEHIIEY >KOHE BIKTUMAN KayilCi3IiK
OCaJIBIKTapbl CHSIKTBI Mocenenepai tamnnmaiiapl. CoHpiMeH Katap, 3eprrey LC/NC
TEXHOJIOTHSJIAPBIHBIH ~ OaFaapiaMaiblK KacaKTaMaHbl 93ipiiey TONTAPBIHIAAFBl JISCTYPII
penjepre S>KoHE callafia Tallal eTIIeTiH JaMBIll Kejle JKaTKaH [aFapliapra oCepiH
seprreiini. LC /  NC  mmardopmamapel  AoCTypidi  KOATAyIbl  TOJBIFBIMEH
aIMaCTBIPMANTHIHBIH MOWBIHIAH OTBIPBIN, OYJl 3epTTEY OJApIbIH OarmapiiaMaibIK
JKacaKTaMaHbI 93ipJiey CalachIHJAFbl MHHOBAIMSIAP/IbI, WHKIFO3UBTIIIKTI JKOHE ENTLUTIKTI
MAMBITYJIaFbl MaHBI3JBI pOJiH Kepcerenmi. Tyractail amraHma, Oyn xymbeic LC/NC
TEXHOJIOTHSJIAPBIHBIH ~ Oar/apiaMallblk — JKacaKTaMaHbl  o3ipliey  CallaChlH  Kajai
©3TepTETiHIH TYCiHYre BIKIAJT eTeAl KOHE TEXHOJOTHSUIBIK WHAYCTPUSAIAFbl Ooamak
TEHACHIUSIAPABI OOIDKAMIBL.

Tyiiin ce3gep: Low-code »xoHe no-code TeXHOIOTHSIAPHL, OaFgapIaMalbiK
JKaCaKkTaMaHbl  JIEMOKPATUSUIAHIBIPY, THIMIUTIK, TEHIIEY, KayilcCi3IiK, calajarsl
WHHOBAaIUsJIAp KOHE OOaIaK TeH ISHITHIIAp

Hoiiekco3nep ywin: [{.A. Paxmerymnuna. BAFJJAPJIAMAJIBIK ©HIMJIEP/I
O3IPJIEYVIE LOW CODE XOHE NO-CODE TEXHOJIOI'MSJIAPBIHBIH
KOJIJAHBIJTYBIH TAJIJAY  //XAJIBIKAPAJIBIK  AKIIAPATTBIK  JKOHE
KOMMVYHUKAJIBIK TEXHOJIOTUAJIAP XXYPHAJIBL. 2024. T. 5. No. 20. 83-94 Ger.
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AnHortanus. Pactpoctpanenne Texnonoruii low-code m no-code (LC/NC) 3name-
HyeT CO0OW 310Xy MpeoOpa3oBaHUil B pa3pabOTKE MPOrPaMMHBIX MPOYKTOB, Mpeiiaras
WH-HOBAI[MOHHBIC  PEIICHHUS, KOTOPbIC JACMOKPATH3UPYIOT IPOLECC CO3JMaHHs U
ONTHUMM3HUPYIOT YCHIHMS TIO pa3paboTke. B cTaTthe HCCIEAYHOTCS TMOCICACTBHS U
npumenenue TtexHonorunii LC/NC wu ynensercss ocoboe BHUMaHWE HX TMOTCHIHUAIY,
MO3BOIISAIONIEMY TIONB30BATEIsIM 0e3 OOMMPHBIX 3HAaHWA B OOJNACTH KOJMPOBAHUS
y4acTBOBaTh B CO3JIaHUU MPOTPaMMHOrO oOecrieueHus. biaromapss BCECTOPOHHEMY
aHanmm3y gecsatd m3BecTHBIX 1matdhopm LC/NC, Bxmowas OutSystems, PowerApps,
Mendix, Bubble, Webflow, Flutterflow, Zapier, Tilda, Creatio u WordPress, uccnenoanue
packpeiBaeT 0a30BbIe MOJENU M SI3bIKM OTHX IUIaTpopM. B HeM paccmarpuBaroTcs
TEMAaTUYeCKUEe HCClenoBanus ycnemubix peamusamuii LC/NC, aHanu3upyroTcst HuX
MPEUMYIIIECTBA, TAKUE KaK COKpPAICHUE BPEMEHHU Pa3paObOTKU U MOBBI-IIIEHUE THOKOCTH, a
TaKXKe TaKue MPOoOJIeMbl, KaK OTpaHUYCHHAs HACTPOWKA W MOTCHIMATb-HbIE YS3BUMOCTH
Oe3omacHoctu. Kpome Toro, mccienoBanue u3ydaeT BiausHue TexHosoruii LC/NC Ha
TPpaAULOHWOHHBIC POJIM B KOMaHIaX pa3pa6OTT-II/IKOB IIporpaMMHOTIO oOecrieueHnst u
pasBUBaroIUecs HAOOPHI HABBIKOB, HEOOXOIUMbIC B oTpaciu. [IpusHaBas, uTo miaardop-
Mbl LC/NC He 3aMEHSIT MOJIHOCThIO TPAJIUIMOHHOE IPOrPaMMHUPOBAHUE, 3TO UCCIICIOBAHNE
MOTYEPKUBACT UX BAXKHYIO POJIb B COJICHCTBUM WHHOBAIIMSAM, HHKIIFO3UBHOCTH U THOKOCTH
B cepe pa3pabOTKu MpOrpaMMHOro obecrieueHus. B 1emom, 3ta ctaThs COCOOCTBYET
MTOHU-MaHUIO TOro, Kak TexHomorun LC/NC MeHsroT 007acTh pa3paboTKH MPOrpaMMHOTO
o0ecrie-4eHHsl ¥ IPEBOCXUINAIOT OYAyIIHe TEHACHIIMN B TEXHOJIOTHUECKOHN OTPACIIH.

KiroueBnble ciioBa: texnosoruu low-code u no-code, peMokparusanus pa3padboT-
ku T10, a3 pekTuBHOCTD, KACTOMH3AIIUS, 0€30MACHOCTh, HHHOBAIUK B OTPACIH U OyIyIHe
TCHACHIIUN

Jdass  uurupoBanmsi:  JLA. Paxmerymouna. AHAJIM3  TTPUMEHEHUA
TEXHOJIOTU LOW CODE U NO-CODE B PA3PABOTKE ITPOI'PAMMHBIX
[TPOJIYKTOB//MEX/IYHAPO/HbIN XYPHAJI NHOOPMAIIMOHHbBIX 4
KOMMYHUKAILIMOHHBIX TEXHOJIOT' M. 2024. T. 5. No. 20. Ctp. 83-94. (Ha anru.).
https://doi.org/10.54309/1J1CT.2024.20.4.007.

Introduction

The software development industry has been significantly transformed with the ad-
vent of Low-Code and No-Code (LCNC) platforms. Designed to lower or eliminate the
need for complex coding skills, these platforms open the world of software creation to a
broader audience. Traditionally, software development demanded specialized expertise,
often limit-ing the ability to develop applications to those with formal training in
programming (Frank et al., 2021: 1-6). LCNC platforms democratize this process, enabling
even non-technical users
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to contribute meaningfully to software development through intuitive tools and simplified
interfaces. This transformation is particularly impactful for small and medium-sized enter-
prises (SMEs), which often face limitations in terms of IT budgets and skilled personnel. By
leveraging LCNC technologies, SMEs can now participate in digital innovation, engage in
rapid prototyping, and deploy applications without significant upfront investment, helping to
level the playing field across industries (Gartner, 2021).

The relevance of studying LCNC platforms stems from the accelerating pace of tech-
nological advancement in software engineering. Businesses increasingly seek agile and re-
sponsive solutions that can quickly adapt to evolving market demands. LCNC technologies
cater to these needs by offering faster development cycles and flexible solutions that align
well with modern business requirements. However, questions remain regarding the sustain-
ability, applicability, and scalability of LCNC technologies, especially in complex develop-
ment scenarios. A thorough understanding of these aspects is crucial as LCNC platforms gain
traction in the software development sector.

This study aims to explore the role of LCNC technologies in software product devel-
opment by identifying their advantages, limitations, and future potential within the industry.
The study will analyze the core principles that underpin LCNC platforms, review case studies
from organizations that have implemented these technologies and assess the impact of LCNC
adoption on development processes, product quality, and overall outcomes. In addition, this
research seeks to provide actionable recommendations for businesses to adopt and implement
LCNC platforms effectively, thus enhancing productivity and innovation.

Materials and Methods

This research is built on a structured analysis of LCNC technologies through both
theoretical and empirical methodologies. The foundation of the study includes a compre-
hensive review of relevant literature on Low-Code and No-Code platforms, complemented
by case studies and real-world applications within the software development industry. The
case studies are selected from a range of industries, providing diverse perspectives on the de-
ployment, effectiveness, and challenges associated with LCNC technologies. Empirical data
collection involves both qualitative and quantitative methods. Interviews with industry pro-
fessionals, software developers, and business stakeholders provide insights into the practical
applications and limitations of LCNC platforms, while surveys gather quantitative data on
the usage, impact, and outcomes of LCNC adoption. The study also conducts a comparative
analysis of development projects that utilize LCNC platforms versus those employing tradi-
tional development methods. Statistical data from these analyses highlight trends, measure
effectiveness, and contribute to an understanding of LCNC technologies’ role within software
development.

The study’s methodology further includes an evaluation of specific LCNC platforms
— alongside an analysis of key metrics, including development time, resource allocation, and
product quality. This approach allows for a comprehensive examination of LCNC technolo-
gies in real-world contexts, balancing both theoretical frameworks and empirical evidence.

Results and Discussion

The findings from this research reveal significant insights into the advantages, lim-
itations, and future applications of Low-Code and No-Code technologies in software de-
velopment. One of the key advantages identified is the reduction in development time, as
LCNC platforms streamline application building through pre-configured templates and re-
usable modules. This efficiency has been shown to improve productivity, particularly in ag-
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ile development environments, allowing for faster responses to business needs and market
changes. Moreover, the flexibility offered by LCNC platforms aligns well with modern busi-
ness demands, enabling rapid iterations and adaptations based on user feedback and shifting
requirements.

However, the research also highlights notable limitations of LCNC technologies, es-
pecially in complex or highly customized projects. While LCNC platforms excel in provid-
ing accessible solutions for straightforward applications, they often struggle with scalability
and may lack the depth of customization required in more intricate development scenarios.
Security remains another concern, as the abstraction layers inherent in LCNC platforms can
obscure potential vulnerabilities. This limitation suggests that while LCNC platforms are
highly beneficial for prototyping and less complex projects, traditional coding may still be
necessary for mission-critical or highly tailored applications.

The study’s results indicate that LCNC technologies are likely to coexist with tradi-
tional software development methods rather than replace them. They offer a complementary
approach that fosters inclusivity and agility, particularly valuable for SMEs and teams fo-
cused on rapid development. Recommendations from this research outline strategies for in-
tegrating LCNC technologies within organizations, such as selecting projects best suited for
LCNC, training teams in platform-specific best practices, and establishing security protocols
tailored to LCNC environments.

The landscape of software development has continually evolved in response to ad-
vancing technologies, changing market demands, and the imperative for enhanced efficien-
cy. Within this transformative landscape, Low Code and No-Code (LCNC) platforms have
emerged as game changers, providing tools that democratize software development and en-
hance the speed of application deployment. This review delves deeper into LCNC'’s rise,
applications, challenges, and future implications (Brooke, 2013: 29-40).

In the vast realm of technology, there has always been a tussle between advancing
at the speed of light and ensuring that the masses can keep up with such progress. The field
of software development, once exclusive to those trained in the intricate nuances of coding
languages, has experienced a radical shift in this balance in recent years. Emerging from
the shadows of traditional, code-intensive development processes, Low Code and No-Code
(LCNC) platforms have begun to challenge the established norms, promising a democratized
landscape where software creation is no longer the domain of the few but the playground of
many (Hakimi, 2019).

This literature review aims to dissect the evolution, significance, challenges, and po-
tential trajectories of LCNC technologies, examining their transformative impact on software
product development. The dawn of LCNC platforms has been nothing short of revolutionary,
offering a unique blend of accessibility and efficiency. At its core, this paradigm shift aims
to simplify the complex, making software development more intuitive and less dependent on
deep technical prowess. But like all seismic shifts in technology, the rise of LCNC platforms
brings with it a host of questions, potential pitfalls, and uncharted territories that merit thor-
ough examination (Shah, 2020: 15).

To appreciate the current state of Low Code and No-Code (LCNC) platforms, it’s
imperative to traverse back in time and understand the trajectory that brought us here. Histor-
ically, software development was an exclusive realm, a citadel for those equipped with spe-
cialized training. The 1960s and 70s, often referred to as the ‘dark ages’ of computing, were
dominated by punch-card systems and mainframes. These cumbersome processes necessitat-
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ed proficiency in arcane programming languages and a deep understanding of complex sys-
tems. As we transitioned into the 1980s, the personal computer revolution began (Frank et al.,
2021: 1-6). Tools like Microsoft’s MS-DOS and later Windows made computers accessible
to the masses. But while hardware became increasingly user-friendly, software development
retained its high entry barrier. The 90s introduced visual programming languages, such as
Visual Basic, which attempted to simplify the coding process, but still required a significant
amount of technical know-how.

The turn of the millennium saw a surge in internet usage, driving demand for soft-
ware solutions. Traditional development cycles lagged, leading to the emergence of LCNC
platforms, simplifying web development with tools like WYSIWYG editors. LCNC plat-
forms democratized software development, enabling a wider audience to participate, and
levelling the playing field for SMEs. Studies by Frank, Maier, and Bock (2021) and others
highlight the traction and productivity benefits of low-code platforms, marketed for their
efficiency and reduction in hand-coding. Visual elements and citizen development further
empower non-experts to build applications quickly and affordably, as seen in success stories
like T-Mobile US Inc.’s rapid app development (Schneid et al., 2021).

Furthermore, market research firms have made bold forecasts regarding the market
size for low-code platforms (LCPs), catching the attention of investors. Forrester predicts
a 15 % growth in the LCP market, reaching USD 7.7 billion in 2021, while Brandessence
estimates the market was already worth nearly USD 13 billion in 2020, projecting it to reach
USD 65 billion by 2027.

This growing interest in low-code platforms is not confined to the industry sector; it
has also garnered significant attention in academic circles, leading to dedicated workshops
and discussions within the scholarly community.

Definition by Siements acquires
Gartner Mendix
Definition by Google acquires
Forrester Appian AppSheet
IPO
2014 2016 2018 2020 2022
Amazon releases
Microsoft releases Honeycode
PowerApps

KKR and Goldman
Sachs invest in
OutSystems

Fig.1. Major events in low-code history

As highlighted by Di Ruscio, Kolovos, de Lara, et al. (2022), the year 2021 saw
a notable trend among major cloud service providers incorporating low-code development
platforms (LCDPs) into their cloud solutions. This movement was initiated by Microsoft with
the launch of its Power Apps LCDP in November 2016. Google also entered this space by
acquiring AppSheet in January 2020, subsequently making it their primary low code offering.
Additionally, Amazon introduced Honeycode in June 2020, an LCDP designed for web and
mobile application development (Gurcan et al., 2021: 67-72).

The concept of no-code development platforms (NCDPs) is closely related to LC-
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DPs. NCDPs are characterized by their ability to remove the need for traditional program-
ming using visual languages, graphical user interfaces, and configuration tools. Despite its
widespread use in marketing, the term NCDP is not universally accepted by market analysis
firms as a distinct market segment. In the context of their research, Di Ruscio and colleagues
treat NCDPs and LCDPs as interchangeable terms, focusing solely on LCDPs for their anal-
ysis.

According to Frank, Maier, and Bock (2021), Low Code Platforms (LCPs) are in-
creasingly recognized for their critical role in the ongoing digitization of various sectors,
including business, personal, and social domains. The widespread integration of software
into different facets of life underscores its transformative impact. Consequently, the ability to
swiftly develop, adapt, and deploy software has become a key competitive factor for many
companies. This relevance extends to the academic sphere, where despite longstanding re-
search into efficient software design and alignment, numerous challenges persist, presenting
opportunities for innovative research, particularly in the realm of LCPs. The study also high-
lights a notable lack of clarity and consistency in the conceptualization of LCPs (Di Ruscio
et al., 2022: 437-446). The market offers a broad spectrum of products under the LCP label,
with diverse features and descriptions often obscured by marketing rhetoric. Gartner’s defi-
nition, while comprehensive, lacks specificity, especially in terms of high-level abstractions
and metadata-based programming languages, concepts that are prevalent in various software
development systems (Gartner, 2021).

According to research by Waszkowski (2019), Low-Code Development Platforms
(LCDPs) represent a significant shift in the approach to software development, emphasizing
graphical user interfaces over traditional hard-coded programming techniques. LCDPs focus
on developing databases, business processes, and user interfaces, particularly for web-based
applications. This methodology stems from the ideology of fourth-generation programming
(4GL) and incorporates principles of Rapid Application Development (RAD), automatic
code generation, and visual programming. Introduced in 2011, low-code programming al-
lows developers to focus more on the aesthetics and functionality of an application rather
than on the syntax of the code, thereby reducing troubleshooting and implementation time
(Brooke, 2013: 29-40).

The study also sheds light on the growing demand for IT professionals in Europe,
with an estimated 275,000 unfilled vacancies in the ICT sector and projections suggesting
this shortfall could reach one million by 2020. Gartner research indicates that by 2021, the
demand for information systems will outpace the supply capabilities of IT departments by
a factor of five. This gap underscores the timeliness and relevance of low-code platforms,
which enable faster creation and modification of applications without extensive coding (Mar-
tinez et al., 2023: 1-7).

Key global players in the low-code platform market include Salesforce, Microsoft
PowerApps, Mendix, Google App Maker, Tilda, Flutterflow, Wordpress, TrackVia, and Ap-
pian. In Poland, while there are fewer providers, the available low-code solutions often build
upon European or American technologies, enhancing them with customized elements and
modules (Frank et al., 2021: 1-6).

The implementation of low-code platforms in automating business processes, espe-
cially in manufacturing, poses a complex challenge, necessitating a range of research and
technological solutions, including basic, applied, diagnostic, verification, and heuristic re-
search.
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Fig.2. Top-level features of LCDPs

As detailed by Di Ruscio, Kolovos, de Lara, et al. (2022), Low-Code Development
Platforms (LCDPs) facilitate the creation of versatile applications, suitable for web-only en-
vironments or as native applications for specific deployment environments. These platforms
are adept at supporting both desktop and mobile devices and seamlessly integrating with
prevalent Software-as-a-Service (SaaS) applications such as Zapier, Amazon AppFlow, and
Trello. Among the notable LCDPs, Appian stands out for its longevity, while Amazon Hon-
eycode and Google AppSheet represent more recent developments in this domain (Di Ruscio,
et al., 2022: 437-446).

Akey feature distinguishing LCDPs is their user experience, particularly the advanced
graphical user interfaces they offer. These interfaces include tools and widgets that empower
citizen developers to design applications effectively (Waszkowski, 2019: 376-381). Func-
tionalities like drag-and-drop interfaces, sophisticated reporting features, decision engines
for complex logic modeling, and form builders are integral to the front-end experience of
LCDPs. Furthermore, LCDPs often provide live collaborative development support, which is
especially beneficial for developers working remotely or in geographically dispersed teams.
This feature enhances the collaborative aspect of developing applications (Kalpeyeva et al.,
2020: 1-6).

The analysis delves into survey data gathered from 100 respondents, aiming to eluci-
date their perspectives and engagement with Low-Code/No-Code (LCNC) platforms in soft-
ware development. Key quantitative findings highlight widespread awareness and adoption
of LCNC technologies, with 85 % of respondents indicating familiarity and 71 % integrating
these platforms into their project workflows. Tilda emerges as the most utilized platform
(40 %), followed closely by PowerApps, Flutterflow, and WordPress. LCNC platforms are
predominantly employed for web application development (52 %), with notable usage also
observed in business process automation, prototyping, and mobile application development.
Respondents overwhelmingly attest to the acceleration of project development facilitated by
LCNC platforms (72 %), with visual programming emerging as the most satisfying aspect
(47 %). A significant majority (73 %) express intentions to either maintain or increase their
usage levels, underlining perceived benefits and potential for innovation within the LCNC
landscape. These observations offer a holistic perspective on LCNC platforms within soft-
ware development, detailing their benefits and potential directions for future development.
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Navigating the diverse landscape of Low-Code/No-Code (LCNC) platforms in soft-
ware development unveils platforms like Flutterflow, Tilda, and Zapier, which prioritize us-
er-friendly interfaces. For instance, Flutterflow offers a visually intuitive platform for build-
ing mobile apps, ideal for entrepreneurs venturing into app development without extensive
coding knowledge. Tilda, known for its drag-and-drop website builder, caters to small busi-
nesses and individuals seeking to establish an online presence swiftly. Zapier, specializing
in automation, serves professionals seeking to streamline repetitive tasks across various ap-
plications, like automatically saving email attachments to cloud storage (Wong et al., 2019).

Conversely, WordPress, while renowned for its versatility, requires a certain techni-
cal aptitude, particularly for advanced customization. For instance, a freelance web developer
might leverage WordPress’s extensive plugin ecosystem to create a bespoke e-commerce
platform for a client, but integrating custom features may necessitate familiarity with HTML,
CSS, or PHP (Pantelimon et al., 2019: 566-571).

In contrast, enterprise-grade platforms like Creatio offer robust customization op-
tions tailored to complex business processes. For example, a multinational corporation might
utilize Creatio’s workflow orchestration tools to streamline procurement processes across
multiple departments, ensuring regulatory compliance and efficiency.

While WordPress boasts a vibrant community of developers and users contributing
plugins and support, emerging platforms like OutSystems and PowerApps are steadily build-
ing their support networks. These platforms target businesses seeking scalable solutions for
app development, with OutSystems catering to large enterprises requiring intricate integra-
tions and PowerApps offering a more accessible option for small to midsize businesses look-
ing to digitize workflows.

Understanding these nuances is crucial for organizations seeking the right LCNC
platform to meet their specific development needs and objectives. Whether it’s empowering
non-technical users to create web content, streamlining business processes, or building so-
phisticated enterprise applications, selecting the appropriate platform ensures efficient and
effective software development (Sanchis et al., 2020: 1-7).

Low Code and No-Code (LC/NC) technologies democratize software development,
letting users create applications and websites without deep coding knowledge. They use
models and languages to abstract complexity, speeding up development. OutSystems uses a
model-driven approach with visual tools and reusable components, allowing users to define
logic visually, boosting collaboration. PowerApps (Microsoft) also employs a model-driv-
en approach with visual tools and data connectors, letting users create custom applications
without coding. Mendix focuses on model-driven development with visual tools and reusable
components, simplifying app development and deployment. Bubble offers a visual devel-
opment model, allowing users to design web apps through drag-and-drop, with a propri-
etary language for logic and workflows. Webflow enables visual website creation with design
tools and templates, simplifying website development and customization. Flutterflow, utiliz-
ing Flutter framework, streamlines cross-platform app development with visual UI design
and Dart language for behavior definition (Valsamakis et al., 2020: 1-4). Zapier automates
workflows through a web interface, simplifying task integration and process automation with
rule-based logic. Tilda uses a block-based model for web page creation via a visual editor, fa-
cilitating rapid website customization without coding. Creatio specializes in CRM and BPM
solutions, employing a model-driven approach for process automation, enhancing business
efficiency visually. WordPress, acting as a CMS and website builder, offers a plugin architec-
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ture and template system for customization, with a visual dashboard for content management,
reducing the need for PHP coding. Understanding LC/NC models and languages is crucial for
leveraging their potential in driving innovation and digital transformation, making software
development more inclusive and agile (Bock et al., 2021: 733—-740).

The advent of Low-Code and No-Code (LC/NC) technologies has significantly re-
shaped the software development landscape, offering faster development times and accessi-
bility to non-technical users. However, along with their benefits, these platforms come with
their own unique challenges and limitations. LC/NC platforms often prioritize ease of use
over granular control, limiting customization options for complex applications (Sahay et al.,
2020: 171-178). Additionally, the abstraction layers inherent in these platforms can lead
to performance bottlenecks as applications scale up and integrating them seamlessly with
existing IT ecosystems remains a challenge, especially in complex enterprise environments.
While LC/NC platforms facilitate easy development and deployment, they may inadvertent-
ly increase data security risks due to novice users overlooking vulnerabilities (Cabot, 2020:
535-538). Moreover, ensuring compliance with regulatory frameworks demands meticulous
adherence during application development and deployment. Proficient utilization of LC/NC
platforms requires comprehensive training in platform functionalities and software engineer-
ing principles. Additionally, organizations must be cautious of over-reliance on vendors for
updates and enhancements, which can lead to dependency risks. Integrating LC/NC meth-
odologies requires comprehensive change management strategies to facilitate organizational
transition (Daniel et al., 2020: 15332-15346). Moreover, the democratization of application
development may lead to unauthorized deployment of unsanctioned applications, posing gov-
ernance challenges. Decentralized development across LC/NC platforms necessitates robust
governance mechanisms to ensure application quality. Orchestrating projects across diverse
platforms requires streamlined project governance frameworks. Staying agile in assimilating
emerging trends and technological advancements is essential for organizations leveraging
LC/NC technologies (Chang et al., 2017: 50-55). Additionally, strategic selection of plat-
forms requires vigilant evaluation of vendor lock-in risks. Assessing the long-term viability
of LC/NC platforms is crucial to mitigate operational risks. Robust community engagement
and vendor support are essential for platform adoption and sustainability. Understanding
these challenges is imperative for organizations and developers aiming to leverage LC/NC
technologies effectively in their software development endeavors (Hecht, 2019).

Conclusion

In conclusion, this thesis has investigated the transformative impact of Low Code
and No-Code (LC/NC) platforms within the domain of software development. Drawing from
the research of Frank, Maier, and Bock (2021), the discussion has centered on the inherent
productivity enhancements offered by conceptual models and the specialized modeling lan-
guages designed to facilitate their construction and implementation. These platforms have
been shown to democratize the development process, enabling individuals with varying lev-
els of technical expertise to create, adapt, and deploy software efficiently.

Reference models have been identified as a valuable means of streamlining the de-
velopment process, providing a template that encapsulates commonalities across a class of
systems while striving for an improved state of design. However, the development of such
models is not without its challenges, including higher costs and the uncertainty of returns on
investment, as well as the need for adaptability to meet specific requirements.

The synthesis of domain-specific modeling languages (DSMLs) with reference mod-
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els has emerged as a particularly potent approach, affording developers a significant reduc-
tion in effort and enhanced model comprehensibility. This synergy is conducive to the reuse
and adaptation of models, thereby expediting the development process and reducing the pro-
pensity for errors.

Model-Driven Software Development (MDSE) and the Object Management Group’s
(OMG) Model-Driven Architecture (MDA) have been explored as methodologies that bridge
the gap between conceptual abstraction and practical implementation. These approaches un-
derscore the importance of models as primary artifacts in the development process, advo-
cating for automated transformations and a unified representation that caters to both model
execution and system modification.

The comparative analysis of LC/NC platforms—including Tilda, Flutterflow, Cre-
atio, WordPress, and Zapier—has provided a comprehensive view of the diverse functional-
ities, use cases, and adaptability of these platforms. From website construction to complex
business process automation, these platforms offer a broad spectrum of capabilities, thus
enabling a wide demographic to engage in software development.

Ultimately, the examination of LC/NC platforms within this thesis underscores a
pivotal shift in software development paradigms. By reducing the technical barrier to entry,
these platforms are facilitating a new wave of innovation and inclusivity in technology cre-
ation. This shift is poised to have profound implications for the future of software develop-
ment, fostering a more collaborative, efficient, and user-centric approach to creating digital
solutions. The convergence of these platforms with traditional software development prac-
tices heralds a new era of digital transformation, one where the complexities of coding are
abstracted, and the focus is shifted to conceptual design and rapid deployment.
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