
World Journal of Engineering and Technology, 2025, 13(4), 754-763 
https://www.scirp.org/journal/wjet 

ISSN Online: 2331-4249 
ISSN Print: 2331-4222 

 

DOI: 10.4236/wjet.2025.134048  Sep. 11, 2025 754 World Journal of Engineering and Technology 
 

 
 
 

The Synergy of Low-Code/No-Code and AI/ML: 
Enhancing Intelligent Automation 

Nisar Ahmed1, Muhammad Shahbaz2, Hafiz Shafiq Ur Rehman Khalil1, Zahid Javed3,  
Muhammad Ali Khalid4, Farhan Ajmal Khan5, Zubair Maroof6 

1Department of Computer Engineering, University of Coimbra, Coimbra, Portugal 
2Department of Computer Science, Comsats University, Islamabad, Pakistan 
3Department of Computer Science, National Textile University, Faisalabad, Pakistan 
4School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an, China 
5Department of Artificial Intelligence, Sapienza University of Rome, Rome, Italy 
6School of Electronics and Information Engineering, Xi’an Jiaotong University, Xi’an, China 

 
 
 

Abstract 
Software development has been revolutionized by low-code and no-code plat-
forms, which make it possible for even non-programmers to create and launch 
apps rapidly. In contrast to traditional coding, they speed up development 
with drag-and-drop components, pre-built templates, and ready-to-use plugins. 
Their effects on accelerating innovation, reducing expenses, and facilitating 
digital transformation are examined in this article, together with issues includ-
ing scalability, security, and restricted customization. It also investigates how 
similar platforms might be used in the future to promote cooperation between 
technical and non-technical teams. While LCNC platforms help close the gap 
between IT solutions and business needs, thorough integration is necessary 
for long-term success. 
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1. Introduction 

Low-code and no-code platforms are transforming software development because 
they allow non-programmers to design apps. Drag-and-drop tools, visual inter-
faces, and prebuilt templates allow both non-technical and professional users to 
design solutions without fully relying on IT workers. These systems speed up 
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time-to-market, cut costs, and boost agility while enabling “citizen developers” 
from other departments to innovate and solve their own business issues. However, 
there are still problems with long-term viability, security, and scalability, espe-
cially in business settings. Despite these challenges, LCNC platforms are driving 
digital transformation, boosting productivity, and are anticipated to have a lasting 
effect on how companies adjust to changing demands. 

From complicated binary machine code [1] to today’s low-code/no-code (LCNC) 
platforms, programming has changed since the invention of the ENIAC (Elec-
tronic Numerical Integrator and Computer) in 1943. The conversion of low-level 
instructions into machine code was made much simpler by assembly languages 
(1949) and autocade (1952) [2]. High-level procedural languages like Fortran, Al-
gol, and COBOL [2] [3] were developed in the 1950s, significantly lowering the 
complexity of coding. New paradigms were brought about by object-oriented lan-
guages like Simula and Smalltalk (1965). Platforms like Out Systems (2001) have 
surfaced more recently to use LCNC techniques to speed up digital transition [4]. 

Webratio is an example of a low-code platform for the visual modeling ap-
proach to developing applications, including data structures, user interfaces, and 
business processes. This is based on widely used modeling languages like Interac-
tion Flow Modeling Language (IFML) and Business Process Model and Notation 
(BPMN) [5]. 

YOLOv2 is one of the code-based object identification models used in ML/AI 
[6]. YOLOv2 is not a low-code or no-code model; rather, it is a code-based object 
detection paradigm. Effective implementation and use necessitate a high level of 
programming expertise. This deep learning model demands a thorough compre-
hension of training pipelines, data preparation, and machine learning principles. 
Numerous systems provide low-code, visual tools for annotating photos and get-
ting datasets ready for training. AI support is frequently included in these tech-
nologies to expedite the manual procedure. 

Low-code or no-code models are not those such as Principal Component Anal-
ysis (PCA), Linear Discriminant Analysis (LDA), Support Vector Machine (SVM), 
and Invertible Neural Networks (INN) [7]. It takes a great deal of coding knowledge 
to apply and utilize these mathematical and computational ideas. These models 
can be used in a low-code environment, but they cannot be built without code or 
even low-code. The sophisticated code required to execute these algorithms is ab-
stracted away by built-in modules or graphic elements seen in low-code machine 
learning platforms. 

The increasing use of LCNC platforms is democratizing access to sophisticated 
technology, hence transforming the field of automation and artificial intelligence. 
A streamlined, visual interface for managing the full machine learning lifecycle, 
from data ingestion to deployment and monitoring, has made it possible for no-
code AI tools to leverage complex machine learning operations (MLOps) [8]. In 
specialized areas of computer vision, such as 3D-Dual Contextualized Model 
(DCM) and Pedestrian Visual Acuity Module (PVAM), LCNC platforms can as-
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sist in integrating sophisticated models into useful applications without requiring 
developers to write a lot of code for the underlying algorithms themselves [9]. 
Low-code platforms have emerged as a crucial tool for programmers to quickly 
create and implement automated workflows, optimize business procedures, and 
integrate disparate systems, thereby speeding up digital transformation across 
multiple industries [10]. This capability goes beyond artificial intelligence and 
into broader industry automation. 

2. Research Methodology 

To have a comprehensive understanding of low-code/no-code (LCNC) platforms, 
this research will do a thorough literature review, examining the platforms’ his-
torical development, influence on the software development lifecycle (SDLC), and 
potential future applications. A systematic literature review process will be used 
to accomplish this. Using specific keywords, the method starts with a targeted 
search strategy across industry sources, including reports and white papers, as well 
as academic databases like IEEE Xplore and the ACM Digital Library. Strict inclu-
sion criteria will guide the selection of pertinent literature, avoid promotional 
content and require sources to be peer-reviewed or published within a certain 
timeframe. Following identification, important information will be taken out and 
combined using thematic analysis to find recurring themes and trends. The antic-
ipated results of this thorough analysis include a clear timeline of LCNC’s evolu-
tion, a summary of its reported effects on the SDLC, and a discussion of its future 
trajectory, including the role of AI and machine learning. Ultimately, the findings 
will serve as a foundational resource for both researchers and practitioners. 

Thorough research was carried out throughout the academic databases IEEE 
Xplore, ACM Digital Library, Scopus, Web of Science, and SpringerLink in order 
to guarantee replicability [11]. Publications from January 2015 to December 2023 
were included in the search, which corresponds to the time frame when LCNC 
platforms became widely used in tandem with advances in AI and ML. 

In the first search, 432 records were found. Titles and abstracts were used to 
screen 172 articles for relevance after duplicates (96 records) and non-peer-re-
viewed or promotional content (164 records) were eliminated. 68 studies that sat-
isfied the inclusion criteria after full-text evaluation were added to the theme anal-
ysis. 

A practical demonstration of the benefits of combining LCNC with AI/ML can 
be seen in Siemens’ use of the Mendix low-code platform for predictive mainte-
nance [12]. By integrating ML algorithms for fault detection, Siemens reduced 
unplanned downtime by approximately 30%, generating annual cost savings in 
the millions. Similarly, a Forrester Total Economic Impact (FTEI) study (2021) re-
ported that organizations adopting Microsoft Power Apps with AI Builder achieved 
an 188% return on investment over three years, with app development cycles ac-
celerated by 74% compared to traditional coding. These results provide concrete 
evidence that AI-enhanced LCNC platforms can deliver measurable business value 
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beyond theoretical advantages [13]. 
While LCNC platforms accelerate development, several challenges limit their 

long-term adoption. Security vulnerabilities are frequently reported, as non-tech-
nical developers often misconfigure access controls; a recent study found that over 
40% of LCNC-built enterprise apps exposed sensitive data through weak authen-
tication policies [14]. Scalability is another limitation; for instance, an ACM case 
study (2021) demonstrated that LCNC applications integrating IoT data experi-
enced performance degradation at scale, necessitating hybrid coding approaches. 
Vendor lock-in has also been highlighted in comparative studies (Sahay et al., 
2020), which showed that proprietary architectures and lack of interoperability 
prevent organizations from easily migrating between platforms. Finally, mainte-
nance issues emerge as applications mature: SoftwareX (2022) reported that many 
LCNC applications developed by business users later created significant technical 
debt when integrated into IT-managed systems. These findings suggest that while 
LCNC platforms empower rapid development, their long-term viability requires 
careful governance and hybrid approaches [15]. 

3. Addressing Research Gap 

Although the use of LCNC systems is expanding quickly, there are still a lot of 
unanswered questions. Applications developed on these platforms must be sus-
tainable and scalable over the long run. Their capacity to sustain enterprise-level 
performance, dependability, and maintenance as they become more complicated 
and integrate with other systems is still unknown. 

The security and compliance implications of LCNC are another area that has 
not received enough attention. There is a greater chance of vulnerabilities and mis-
configurations when non-technical people create more applications. The strength 
of integrated security features and the efficiency of governance systems in guar-
anteeing secure development processes require more investigation. 

The socio-economic impacts of LCNC also need more research. Although tech-
nology can be made more accessible through these platforms, its wider effects on 
workforce skills, professional development job positions, and the digital divide are 
not well understood.  

Filling the research gaps in low-code/no-code (LCNC) platforms requires a 
blend of practical and theoretical approaches. To address scalability and sustain-
ability, researchers should conduct long-term studies and use real-world case stud-
ies, comparing LCNC solutions to traditional development methods to under-
stand their performance with enterprise-level workloads. For security and com-
pliance, new frameworks and tools are needed; experts should collaborate to de-
sign governance models and investigate common vulnerabilities inherent in these 
platforms, with a focus on creating better user training and automated security 
checks. On the socio-economic front, interdisciplinary research is crucial to ex-
amine LCNC’s impact on labor markets, including how it changes the roles of 
professional and citizen developers and whether it promotes inclusion for un-
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derrepresented groups. Ultimately, filling these gaps requires close collaboration 
between academia, industry, and policymakers to ensure the responsible and sus-
tainable adoption of this technology. 

4. Evolution of Low-Code/No-Code Platforms 

A key motivation for low-code/no-code (LCNC) platforms is faster application 
development. A big shift happened in the 1980s and 1990s with the introduction 
of visual development tools like Microsoft Access and Visual Basic. By moving 
software development away from intricate coding and toward a graphical envi-
ronment, these platforms allowed developers to produce simple apps with less 
code. This paved the way for more advanced platforms. The development of LCNC 
was further accelerated in the 2000s by the rise of cloud computing and Software 
as a Service (SaaS). Companies like Salesforce and Zoho provided low-code capa-
bilities with drag-and-drop tools and prebuilt components, enabling users to cus-
tomize workflows and expand functionality. As a result, non-technical people 
found it easier to create their own programs. The 2010s saw a substantial evolution 
in low-code/no-code (LCNC) platforms because of the shift to mobile-first devel-
opment, APIs, and AI breakthroughs. Emerging vendors such as Mendix, Out 
Systems, and Bubble provided scalable options for developing applications of all 
complexity levels. 

LCNC platforms became popular in a variety of industries as companies placed 
a higher priority on agility, a quicker time to market, and a decreased dependency 
on specialized IT teams. They are increasingly seen as essential to digital transfor-
mation because they allow businesses to quickly innovate and adapt. Looking 
ahead, LCNC will continue to evolve due to the deeper integration of AI and ma-
chine learning, which will result in more intelligent, automated, and tailored ap-
plications (Figure 1). 
 

 
Figure 1. Usage of LCNC tools by software development area. 
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By reducing the need for manual coding through the use of pre-built compo-
nents and visual interfaces, LCNC systems present an appealing answer to devel-
opment problems. By facilitating application development through drag-and-
drop capabilities and modular components, these platforms reduce the entrance 
barrier for a larger audience [16]. Additionally, LCNC improves business-IT align-
ment by enabling analysts and business leaders with in-depth domain knowledge 
to translate their ideas into IT solutions without the need for IT specialists [17]. 
Employees from many departments can develop customized solutions without re-
quiring a lot of technical assistance thanks to LCNC platforms, which empower 
non-coders [18]. 

5. Impact on Software Development Life Cycle 

Through the introduction of new workflows and efficiency, low-code and no-code 
(LCNC) platforms are transforming the Software Development Life Cycle (SDLC). 
By streamlining conventional SDLC phases, these systems shorten development 
times and improve communication between technical and non-technical teams. 
They do, however, also bring with them new factors to consider while organizing, 
carrying out, and sustaining projects. 

5.1. Requirement Gathering and Planning 

Through direct participation from non-technical users, low-code/no-code (LCNC) 
platforms streamline the requirements collecting stage of the development cycle. 
It takes a lot less time to translate requirements to developers when business users 
can prototype applications themselves. This tight cooperation guarantees that the 
finished result meets user expectations and enhances everyone’s comprehension 
of the project’s objectives. 

5.2. Development 

Platforms that are low-code/no-code (LCNC) radically alter the development pro-
cess. They greatly accelerate the building of applications using visual interfaces, 
drag-and-drop capability, and prebuilt components. Additionally, LCNC auto-
mates tedious processes like data integration and UI design, freeing your teams to 
concentrate on more important duties like innovation and customization. 

5.3. Testing 

One important component of low-code/no-code (LCNC) platforms is integrated 
automated testing tools, which greatly accelerate the testing stage. These platforms 
frequently have preconfigured debug settings and testing environments, which 
help you find and fix problems fast. However, for more complicated applications, 
it can still be necessary to employ external tools or manual labour to test for edge 
situations and confirm performance under stress. 

5.4. Deployment 

Most of the contemporary low-code/no-code (LCNC) platforms provide a single-
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click deployment functionality, making the deployment process simpler. These 
platforms take care of infrastructure and environmental management, which is 
frequently made even easier by vendor-based cloud hosting. Applications may be 
swiftly deployed and effectively scaled as needed by enterprises thanks to this. 

5.5. Maintenance and Updates 

Low-code/no-code (LCNC) platforms are designed to simplify updating and 
maintenance using features like centralized dashboards and real-time editing. How-
ever, while they ease initial development, long-term maintainability can be chal-
lenging. Key risks include cumbersome backwards compatibility, the potential for 
a project to outgrow the platform, vendor lock-in, and a dependency on proprie-
tary technology. 

Business-IT alignment is improved via low-code/no-code (LCNC) platforms, 
which enable domain-savvy analysts and business leaders to translate their ideas 
into IT solutions without the need for IT specialists [19]. These platforms, some-
times referred to as low-code development platforms (LCDPs), allow citizen de-
velopers to create software systems even if they have no prior programming expe-
rience by using intuitive visual environments [20].  

Present-day low-code/no-code (LCNC) platforms, such as Microsoft Power 
Platform, Mendix, and OutSystems, offer interactive data visualization features to 
researchers who are not programmers. This facilitates studies’ ability to present 
their research findings in an effective manner [21] [22]. 

6. Emerging Trends 

As they spearhead digital transformation across industries, low-code and no-code 
(LCNC) platforms are poised for exponential growth, propelled by the integration 
of AI and ML. 

It will be much simpler to create apps and make smarter decisions with en-
hanced AI-driven capabilities like predictive analytics and automatic code devel-
opment. It is expected that this development would lead to a wider range of com-
plex use cases, such as AI-powered chatbots, Internet of Things apps, and sophis-
ticated workflow automation, enabling both professional teams and citizen devel-
opers to utilize these potent tools. 

Enterprise-grade feature expansion is linked to the future growth of low-code/no-
code (LCNC) platforms. Key issues like scalability, security, and compliance are 
being prioritized by vendors as more companies use these platforms for mission-
critical applications. Offering powerful integrations with ERP and CRM systems, 
multi-cloud/hybrid compatibility, and strong governance capabilities are all ex-
amples of this. 

By democratizing technology, low-code/no-code (LCNC) platforms are having 
a big social impact in addition to their increasing technical interoperability. They 
are contributing to closing the digital gap and fostering creativity for individuals, 
entrepreneurs, and schools throughout the world by making it possible for non-
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technical users to develop applications. 

7. Low Code/No Code & Gen AI 

The emergence of generative AI is revolutionizing low-code/no-code (LCNC) 
platforms, making them more intelligent and adaptable than before. These tech-
nologies are improved by generative AI, which makes application development 
even simpler by automating difficult processes like code authoring, design crea-
tion, and workflow optimization. This potent mix enables businesses to develop 
more sophisticated, customized, and intelligent solutions more quickly. By adopt-
ing these AI-powered solutions, companies can achieve unprecedented levels of 
creativity, productivity, and innovation, enhancing LCNC’s position as a vital part 
of contemporary digital ecosystems. 

New difficulties arise when generative AI is integrated with low-code/no-code 
(LCNC) systems. These difficulties include data privacy concerns, ethical use is-
sues, and excessive dependence on automation. To guarantee responsible growth, 
these risks need to be controlled. But this combination also presents enormous 
potential to transform the way we develop technology. More people will be able 
to access and profit from the digital revolution if these platforms, which are pro-
pelled by astute governance and ongoing innovation, usher in an era of inclusive 
and equitable growth. By reducing the technical skills needed for domain experts 
to use artificial intelligence (AI), low-code/no-code (LCNC) AI systems are cru-
cial for obtaining actionable knowledge. To guarantee that the models produce 
pertinent and useful information, future research will concentrate on customizing 
generative models to certain domains, creating specialized architectures, and train-
ing techniques and assessment measures [23]. 

8. Conclusions 

Low-code and no-code (LCNC) platforms are revolutionizing software develop-
ment by facilitating innovation and opening up application creation to a larger 
user base. These platforms facilitate communication between technical and busi-
ness teams by streamlining intricate procedures, which drastically cut down on 
development time and foster digital transformation. 

But there are still issues, especially with security, scalability, and vendor lock-
in. The way that LCNC converges with technologies like AI, ML, and IoT will 
determine its future, increasing its application in small enterprises, education, and 
other areas. In the end, LCNC platforms are poised to transform the development 
and application of technology, propelled by research and astute governance. 
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