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ABSTRACT

This thesis discusses the compatibility between low code/no code platform and ISO 25010
quality standard, and points out its application potential and limitations in modern software
development. LC/NC is a "democratic" platform for software development, which has
obvious advantages in reducing development obstacles and shortening development cycle.
In particular, this study explores how these platforms meet the quality criteria listed in
ISO25010, such as functionality, reliability, usability, and safety.

Studies have shown that while LC/NC has significant advantages in improving usability
and functional adaptability, reducing development difficulties for non-technical users, it is
difficult to meet complex, customizable business needs. This limits its effectiveness in high
performance and high-risk operating environments. In addition, this study also points out
that for high-availability applications, system reliability and security will face greater
challenges.

This thesis argues that while LC/NC platforms can improve software development
environments, speed development, and ease of use, they also face significant challenges
that require careful deployment and a clear understanding of their capabilities and
limitations. On this basis, this study makes an in-depth study of the existing platform, so as
to better integrate it into the mainstream software development practice, improve its
practicality, and meet the ever-changing needs of the software industry.
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1 Introduction

As enterprises increasingly discover and adopt low-code and no-code (LC/NC)

development strategies, the software development landscape is undergoing a significant

shift. Up to about 20% of software projects fail completely and another 52% experience

major problems, which, coupled with the large cost of software development, has made

more and more people aware of the challenges of traditional software development, which

is driving the trend of using low code and no code development strategies. In response to

these issues, the LC/NC paradigm was developed to create a streamlined approach that

democratized software creation. The LC/NC platform has revolutionized the way software

is developed by significantly lowering the barrier to entry. As global IT spending on these

technologies continues to surge, the economics of LC/NC platforms are growing [1].

The appeal of LC/NC development is obvious. Over the past five years, searches related to

"low code" have skyrocketed by 123%, showing the interest in these platforms. And

searches for "no code" increased by as much as 2,900 percent over the same period. This

high level of interest may stem from the platform's ability to give users without sufficient

IT expertise the opportunity to create software. This appeal is particularly evident in

codeless platforms. These platforms are not only popular with individuals, but are also

reaping the positive ROI reported by enterprises that have fully adopted low-code

platforms [1].

The emergence of low-code and no-code development paradigms marks a significant shift

in the field of software engineering. As Joseph Oluwaseyi explores in his comprehensive

review, these paradigms respond to the shift towards the democratization of software

development and the simplification of the development process and complex code. Low-

code platforms can act as a middle ground by speeding up the development of tools with

minimal coding or manipulation, and adding partially humanized and generic

customization options. These platforms allow developers to focus on application design

and logic, as well as automate regular coding tasks [2].

Compared to low-code platforms, No-Code platforms go a step further by eliminating the

need for traditional coding. A large number of predefined value components are used to

build software through a visual interface. Allowing a wider range of people in the field to
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develop applications. The core principles of No-Code, i.e. simplicity, accessibility and

authorization, allow non-technical users to participate directly in software creation.

Advances in various technologies such as artificial intelligence and cloud computing have

driven the development of no-code platforms [2]. Combining these technologies has

produced platforms that automate as well as integrate functionality.

With the low-code and no-code paradigm gaining prominence, ISO 25010 has become an

important standard for ensuring software quality. It is a comprehensive system of software

metrics critical to both traditional coding and modern visual programming platforms.ISO

25010 is the guardian of quality, and all applications should adhere to the highest standards

in areas including functionality, reliability, and user experience. While the low/no code

paradigm represents a contemporary and innovative approach to software development,

there needs to be a measure to regulate the ability of products to meet user needs and

market conditions. It also requires an opportunity to harmonize the relationship between

development speed and quality [3].

Problem Statement

In contemporary software engineering environments, the low-code and no-code paradigm

has taken a distant second place, especially as rapidity of development is increasingly

emphasized. However, the complexity of LC/NC platforms, which abstract and

encapsulate the complex code behind user-friendly interfaces, is prone to potential quality

oversights. It is important to use standardized quality assessment of LC/NC platforms.

Therefore, we also need to know specifically whether the quality of products produced by

LC/NC platforms can meet the requirements of the ISO 25010 standard, which

comprehensively evaluates the quality of a software in terms of functionality, reliability,

usability, efficiency, maintainability, and security. However, there is not enough research

or data to verify that LC/NC platforms meet the ISO 25010 standard [2]. This makes it

difficult for the market and relevant researchers to have a clear understanding of the quality

standards of these platforms. This limited understanding leads to further risks in the

development and maintenance phases of the software. This makes it difficult for the team

to accurately predict and solve some quality problems. This ultimately leads to longer
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project cycles and a worse user experience. The limitations of the LC/NC platform make it

difficult to maintain and integrate the software, which is a challenge to consider.

Research Objectives

The research objective of this thesis is to evaluate the merits and de-merits of LC/NC

platforms according to ISO 25010 software quality requirements. The objectives are as

follows:

1. Evaluate whether the LC/NC platform meets the quality characteristics defined in ISO

25010. The study will perform a detailed analysis to identify the criteria against which the

LC/NC platform will be judged. The platform will be specifically analyzed according to

each of the quality characteristics defined by the standard, mainly in terms of functionality,

reliability, usability and security, among others.

2. Evaluate the benefits of LC/NC solutions in achieving high quality software output. The

study focuses on the quality attributes in which the LC/NC platform excels. Highlight areas

where the LC/NC paradigm outperforms traditional development methods.

3. identify potential weaknesses in quality attributes. Conversely, the LC/NC platform

must also have weaknesses. The goal of the research is to identify these potential

challenges. This is important for further improvement of the LC/NC platform.

4. Summarize informed choice decisions for the use of LC/NC technology through

experiences and case studies. Different recommendations are made based on the research

results. These recommendations and strategies are intended to help developers fully utilize

the advantages of the LC/NC platform and try to avoid the understood risks.

Research Questions

In order to bring clarity to the research, the study was guided by several key questions.

These questions revolve around the alignment of the LC/NC platform with the ISO 25010

quality standard. The research questions are as follows:

1. How does the LC/NC platform conform to the ISO 25010 software quality attributes?

This issue focuses on evaluating LC/NC platforms in terms of attributes such as
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functionality, reliability, availability, performance, security, compatibility, maintainability,

and portability. The findings related to this issue are thoroughly analyzed in the "Analysis"

section of the thesis.

2. What are the main advantages and limitations of the LC/NC platform as defined by ISO

25010 in terms of software quality? This question aims to determine which quality

attributes are strengths and which are limitations. This involves a comprehensive

discussion of the strengths and weaknesses of the LC/NC platform in terms of each quality

attribute. The "Analysis" section discusses both its advantages and limitations to provide a

balanced understanding of the platform's performance according to ISO 25010.

3. How can LC/NC technology be used appropriately? Summarize how LC/NC platforms

can be used effectively based on research. Some suggestions on how to use low code

platform are also put forward.

Structure of the Thesis

The second chapter is a literature review, in-depth analysis of the liquid LC/NC technology

development and current situation, ISO25010 quality model is analyzed in detail. This

thesis reviews the results of existing research on LC/NC platforms that meet these quality

standards, and discusses the results of previous studies on the capabilities and limitations

of these platforms.

The third chapter is analysis, the core of this chapter is the evaluation of LC/NC platforms

against ISO25010 quality standards. This project will systematically study the quality

characteristics (such as: functional suitability, performance, availability, reliability, safety,

maintainability, compatibility, portability, etc.) and study the measurement methods of

each quality characteristic.

The fourth chapter is discussion, discussion combines the results of the analysis with

technology development and the market adaptation challenges facing the LC/NC platform.

It examines the platforms' compliance with ISO25010 and discusses the implications of

these findings for future technology trends and industrial practices.

The fifth chapter is conclusions and suggestions. Chapter 5 summarizes the conclusions of

this study, and puts forward conclusions based on the preliminary research objectives. On
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this basis, some suggestions are put forward to improve the utilization rate of LC/NC

platform. This part also makes some suggestions for future research directions in order to

deal with unresolved problems and new development trends.
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2 Literature Review

The literature review aims to explore the intersection of LC/NC platforms with ISO 25010

by examining a wide range of sources. Review content: A detailed introduction of the basic

features and functions of the LC/NC platform, traced from the perspective of historical

development and current technical status.

Clarify the ISO 25010 quality standard, highlighting each attribute and its relevance to

software development. The current research on the consistency between LC/NC platform

and quality index is summarized. Finally determine the real situation in the current study,

and lay the foundation for the following analysis.

2.1 Existing research on the features and functions of LC/NC platform

The low-code/no-code development platform originated in the early 2000s, dating back to

early attempts and efforts to simplify software creation. The original RAD tools

emphasized a visual drag-and-drop approach to software creation, designed to reduce

coding effort and accelerate development. The prototype of these platforms attracted a lot

of attention and mainstream acceptance in the mid-2010s until 2014, when Forrester

introduced the concept of "low code" to complete the transformation of these platforms to

simplify traditional code writing. With the support of well-known vendors such as IBM,

Microsoft and Oracle, low-code platforms have been well publicized and are gradually

becoming the choice of more companies.

Geleedst's thesis gives a very comprehensive analysis of low-code features that have in

common the ability for non-technical users to quickly build applications through graphical

interfaces. There is no requirement for programming knowledge in the interface. In his

research, he studied the characteristics of 200 low-code platforms, and discussed the

process of field investigation and structural equation model analysis to verify. These

features reflect the user-friendliness and accessibility of these platforms, including

information availability and commonly used form generation tools [5]. Successfully

reduced development costs. These costs are reflected in the needs of IT professionals. As

Prinz et al. 's research shows, low-code development platforms are an important part of an
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organization's digital transformation. It highlights the evolution of LCDPs and some

specific benefits, such as the ability to significantly reduce the need for manual coding by

visualizing the development environment and automating workflows, mentioned briefly

earlier. Let non-technical users, also known as citizen developers, do rapid application

development. This change to democratize the development process successfully addressed

the severe shortage of IT professionals while reducing development costs for enterprises

[6].

The growth of LCDP was documented in earlier Forrester and Gartner reports, and the

market is predicted to expand significantly through analysis [7]. This information is also

confirmed in 2024, according to zoho's website statistics, LCDP market is expected to

grow from $6.8 billion in 2019 to $21.2 billion in 2024, with a compound annual growth

rate of 26%. In addition to maintaining the advantages of the previous top development

and deployment capabilities and good user experience, it also strengthened the data

security and maintenance capabilities combined with artificial intelligence technology [8].

In a study by Kedziora Damian et al., the current status and challenges of the LC/NC

platform were identified through a statistical and discussion of 30,000 comments on

StackOverflow. The report provides an objective overview of the current state of low-code

platforms, including the advantages and problems of rapid deployment with minimal

coding. Common problems include integrating with third-party services, managing

databases and tables, and handling data types and files efficiently. This may result in the

LC/NC platform failing to meet some ISO 25010 quality criteria. Directly related criteria

such as reliability, usability, and maintainability. The results of the review also suggest

ways to improve the functionality of the LC/NC platform. Get higher utility. The

StackOverflow online forum provides a lot of actual user experience feedback. Can put

forward targeted improvement measures, the real realization of "humanization" [10].

According to the Forrester report, low-code platforms in 2016 can be divided into five

main segments: general purpose, process applications, database applications, request

processing, and mobile application platforms. Each has its own unique advantages and

challenges. With the potential risks of a fragmented and changing landscape, the role of

each platform in the overall architecture should be defined to ensure strategic alignment

and better compliance with quality attributes [16].
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2.2 Description of the ISO 25010 quality standard

The ISO 25010 standard is a model for software quality assessment and is divided into two

main areas: product quality and quality of use. The study by Haoues et al. analyzed 113

thesiss in order to reveal the relationship between each ISO 25010 feature and the

guidelines for selecting the right quality attribute architecture. The ISO 25010 standard is

divided into eight key attributes, specifically:

1. Functional Suitability

This quality attribute is closely related to the function. First, it is necessary to measure the

degree to which the function of the software completes the required function. Then you

need to make sure that the functionality you implement runs smoothly and without errors.

Also determine the extent to which the functionality meets the user's desired environment

[12].

2. Performance Efficiency

This quality attribute judges performance based on response time and latency under a

particular load. It also needs to be evaluated from resource utilization and capacity.

Resource utilization refers to the usage of Central Processing Unit (CPU) and memory.

3. Usability

The scope of usability is very broad. Evaluation revolves around the user. Including: how

easy it is for users to identify the functions of the software; Learnability, evaluating how

quickly users can master software features; Operability, measuring the operational

difficulty of navigation and control; The ability to protect against system errors due to user

errors; The visual appeal of the user interface and the consistency of the design style; The

degree to which the system meets the user's other auxiliary functions.

4. Reliability

This quality attribute is used to measure the stability and robustness of the system.

Availability, which is used to determine when the system is up; Fault tolerance, assessing

the system's ability to handle faults; Recoverability, how difficult it is to recover after a

system encounters a failure.

5. Security
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This quality attribute is always emphasized. Specific areas where software needs to be

evaluated are: to ensure confidentiality and that data is only accessible by authorized

parties; Protect the integrity of the data, prevent unauthorized modification and ensure the

accuracy of the data; Make sure to provide proof of all communications or transactions of

the data to ensure non-repudiation; Determine accountability and track user activities;

Confirm the source of the communication to ensure authenticity.

6. Maintainability

This quality attribute is the basis to ensure the long-term operation of the system. The

evaluation of maintainability needs to consider different aspects. The first is to detect the

modularity of the system and evaluate the degree of isolation of the components; Measure

the degree to which components of the system are reusable in other projects; Analyzability

to determine the difficulty of system diagnosis; Modifiability, assessing how easy it is to

make changes to the system; Testability, judging the degree of difficulty of the test system.

7. Compatibility

This quality attribute can be used to determine how well a system works with other

software and its ability to exchange information with other systems.

8. Portability

This quality attribute can be used to measure the difficulty of the system to adapt to the

new environment. It is also necessary to test the difficulty of system installation;

Replaceability, evaluating how easily it can be replaced by another system [11].

2.3 The research and analyses on LC/NC platforms and consistency of quality metrics

There is a good reference for the research on the conformity of LC/NC platform with ISO

25010 quality standard. In terms of functional applicability and usability, the study shows

that low-code platforms perform well in usability due to their intuitive drag-and-drop

interface, lower barriers to entry for "citizen developers" and extensive access to external

APIs [13]. But there are deviations, and while designers are user-friendly, there are

challenges in ensuring functional integrity and correctness when it comes to complex

business implementations. This leads to a functional usability gap. In terms of performance
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efficiency, the continuous back-end framework optimization and cloud-based

implementation of the low-code platform greatly improve the performance and efficiency

of the platform, which can provide a humanized solution for automatic expansion and

effective management of resources [14].

Using AI-driven natural language interfaces can significantly improve the consistency of

the LC/NC platform and the ISO 25010 quality standard. In research by Nikitha Rao et al.,

it was found that the combination of artificial intelligence and visual programming

specifically improved the usability attributes of the learnability and operability aspects of

ISO 25010. The ability to quickly modify the AI pipeline through natural language meets

the quality criteria of maintainability. There are still no breakthrough solutions in terms of

performance, and for complex code structures, AI can provide automated efficiency. Users

can get timely feedback from AI when doing low-code programming, ensuring timely

updates and iterations, and ensuring reliability by quickly catching problems [15].

LCDPs organizations face a number of technical and social challenges, technical data

security concerns, and societal needs for adequate governance. These problems correspond

to reliability and maintainability in quality attributes [6].
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3 Analysis

This part mainly analyzes the performance of LC/NC platform in ISO25010 quality

standard quantitatively and qualitatively according to the existing literature review and

data.

3.1 An overview of ISO 25010 quality indicators

ISO 25010 is a software quality model developed by the International Organization for

Standardization for the comprehensive evaluation of software product quality. It includes

two aspects, one is product quality, the other is quality use. This part of the analysis will

explain in detail the impact of the eight ISO 25010 quality standards on the LC/NC

development platform and the direction of evaluation.

3.1.1 Functional Suitability

Functional usability is the evaluation of whether software functions meet the needs of users

and users. It consists of three submetrics. First of all, functional integrity refers to whether

the functions provided by the system can fully meet the needs of users. For low code/no

code platform, it is necessary to provide enough functional modules for different

application scenarios to meet the actual business needs. Second, functional correctness

measures how well a system performs its functions to ensure that no errors or

inconsistencies occur in the use of code or applications generated by LC/NC platforms.

Finally, functional appropriateness refers to the applicability and effectiveness of each

functional module, so as to ensure that the functions provided by LC/NC platform are

intuitive and easy to use, and can effectively meet the actual needs of users.

3.1.2 Performance Efficiency

Performance Performance is the ability of a software system to respond quickly to user

requests when resources are used. It consists of three sub-indicators. Firstly, the response
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speed of the software is evaluated from the perspective of time behavior to ensure that the

generated application has high data processing capability, and also to ensure that the

generated application has high processing performance. Secondly, this project will study

the resource utilization based on LC/NC platform, evaluate its usage of resources such as

CPU, memory, bandwidth, etc., and optimize the generated applications with

corresponding performance monitoring tools. The third is capacity. This criterion is based

on an application system based on the LC/NC platform that is capable of meeting the

scalability requirements for business growth and load peaks.

3.1.3 Usability

Usability is an important indicator of how easy and user-friendly a software system is for

its intended users. It includes multiple submetrics. First, comprehensibility measures

whether users can quickly understand the purpose of a system function and how to use it.

For LC/NC platform, the key lies in whether the visual interface is clear and intuitive, and

whether users can easily find development tools and functional modules. Second,

learnability measures the user's mastery of the platform's functions. For LC/NC platforms,

learnability reflects the ability of developers to quickly get started with various visual

components, thus reducing the difficulty of learning. Second, operability measures the

convenience and efficiency of a user's operating system. The operability on the NC

platform is mainly reflected in visual elements such as drag and drop, form designer, etc.,

ensuring that developers can easily build and adjust applications. Error Protection focuses

on whether the system design can prevent users from making errors when using drag and

drop, such as avoiding logical conflicts and repetitive operations. Finally, User Interface

Aesthetics and Accessibility further ensure that the user interface is aesthetically and

stylistically consistent and provides accessibility for different user groups.

3.1.4 Reliability

Reliability refers to the ability of a software system to maintain its normal operation under

various circumstances, especially in some critical applications. The indicator consists of

three sub-indicators. Availability measures the ability of a system to maintain normal
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operation within a given period of time. For LC/NC platforms, it requires a high level of

usability for the applications being developed to avoid unexpected downtime due to design

errors or system defects. Fault tolerance refers to the ability of the system to maintain

functional integrity even when errors occur, so sufficient redundancy and backup design is

required. Recoverability refers to the ability of a system to recover quickly when it fails.

The application based on LC/NC platform must have the function of fast backup and

recovery, so as to realize the fast recovery of faults and reduce the risk of data loss and

service interruption.

3.1.5 Security

Security is an important measure of ensuring that software systems are protected from

unauthorised access. Firstly, confidentiality is reflected in the protection of data, ensuring

that only authorised people can access sensitive information. In a low-code/no-code

environment, the generated application needs to have good authentication and

authorisation mechanisms, including role management, multi-factor authentication, etc.

Then integrity, i.e., the data is kept correct, consistent, and free from tampering and

corruption during transmission and storage. Applications generated based on the LC/NC

platform must have functions such as data verification, encrypted transmission, and

logging. Secondly, non-repudiation refers to the provision of clear evidence in the process

of communication and transaction to avoid parties denying their participation in the

transaction. Applications generated under low-code platforms must have the capability to

audit trail the recording and signing of transactions. Accountability requires that the system

has the ability to record and track user actions to assist managers in detecting suspicious

behaviour. Finally, system authenticity requires that the system be able to verify the

identity of both the communicating subject or the user and be effective against fraud and

man-in-the-middle attacks.The LC/NC platform requires an authentication mechanism that

ensures the authenticity of the user and the source of the data.
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3.1.6 Maintainability

Maintainability means that the software system can be easily modified when needed. First,

testability measures how easy it is to test a system, making it easy for developers to do unit

testing and integration testing. Secondly, Modifiability is about software extensibility and

modifiability, which puts forward a good modular design and code reuse mechanism for

the LC/NC platform, so that developers can quickly adjust or integrate the functionality.

Analyzability measures the difficulty of system diagnosis, ensuring that developers can

quickly find and fix the problems when bugs appear. Reusability refers to the reuse of code

in different application scenarios, providing developers with a large number of templates to

help developers quickly build new applications. Finally, the use of modular design, so that

the system has a high isolation, so that developers can independently modify or replace the

module, without affecting the entire system.

3.1.7 Compatibility

Compatibility is an important measure of whether a software system can coexist with and

interact with other systems.The ISO25010 international standard for compatibility consists

of two main components. Coexistence refers to whether the behaviour of the software is

related to other systems when it coexists with other independent systems. On the LC/NC

platform, the generated application should conform to the existing architecture while not

affecting the normal operation of other systems. Interoperability is a measure of the ability

of software to exchange information with other systems. For the LC/NC platform, this

requires that the final application has good API support and seamless integration with

external services, data sources, or other systems. This includes the use of standardised

communication protocols, data formats and extensible interfaces to ensure efficient

communication between different systems.

3.1.8 Portability

Portability is a measure of the ability to deploy and use software in different environments,

ensuring that the system is flexible and adaptable. It includes several important indicators.



15

Adaptability refers to the ability of software to adapt to different operating systems,

hardware, and cloud server environments. The LC/NC platform can be used to offer

flexible configuration mechanisms according to different deployment environments.

Installability measures how difficult it is to install software in the target environment. The

LC/NC platform should provide a visual installation process, detailed documentation, and

automated configuration tools to ensure the smooth deployment and operation of the

application. Replaceability refers to the software can be easily replaced to other systems or

components, it is highly modular and standardized design of the software, in order to

facilitate future replacement or upgrade.

3.2 LC/NC Platform Performance Assessment

This section evaluates the quality of LC/NC platforms according to ISO25010 software

quality standards [11]. Each quality criterion will be evaluated separately according to the

structure in the research，showing its strengths and weaknesses.

3.2.1 Functional applicability

Functional integrity: LC/NC platform designed for a variety of embedded functions

designed to meet general business needs. But they may lack specialized functions because

of their specialized work in complex or specialized industrial fields. For example, although

LC/NC performs well on CRM and simple e-commerce sites, it faces difficult problems in

complex data analysis, such as the need for customized algorithms for standardized

products, or the processing of specific data.

Functional correctness is very important for LC/NC platforms, because any functional

error may cause the interruption of business processes, and even lead to data errors, thus

losing the trust of customers. For example, in the financial management system, if a

functional module goes wrong, it will bring serious compliance problems to the enterprise,

and even cause economic losses. This requires that the LC/NC platform must be tested and

upgraded continuously to ensure that each functional module can meet the design

requirements and run stably. Since most platforms do not make the source code available

to users, testing for functional correctness is a problem that needs to be left to the platform.
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The compiler and generator of the source code are the main guarantee for the correctness

of the function [17].

Functional suitability: LC/NC platform provides a friendly interface in the user interface,

so that users who do not understand the technology can quickly assemble the application.

However, this ease of use sometimes prevents applications from supporting business

processes and workflows in the best way. Although the platform provides customization

options, without traditional coding, the depth of custom applications may be limited and

may affect the overall user experience and efficiency.

3.2.2 Performance Efficiency

Time behavior: In the case of large data sets or high user traffic, the response speed of

LC/NC systems can vary greatly. Performance varies depending on the infrastructure of

the platform, the efficiency of generating code, and the ability to scale. For example, if a

platform cannot effectively manage the behavior of the back end, then the application of

complex queries involving a large number of databases will experience latency. Semantic

sharing between integrated systems can effectively reduce response speed during data

exchange, such as invoicing, compared to systems that need to transform and modify data.

Although loose coupling can improve the adaptive ability of the system and help the large-

scale system integration, the lack of specific semantics leads to slow response speed and

requires data interpretation of multiple systems [18].

Resource utilization: In the case of limited hardware capabilities, the efficient use of

resources is very critical, such as mobile terminals or cloud computing deployments, which

will have a direct impact on the system overhead. Code produced on LC/NC platforms can

be worse than manually written programs, resulting in more CPU usage, more memory

usage, and longer load times. Using a clearly defined, unified semantic interface can

reduce the cost of data processing and transformation, so as to maximize the use of

resources. Moreover, due to the simplification of the specific semantics, the resources

required for loosely coupled systems may increase when processing data in different

formats, resulting in a large resource overhead [18].



17

Capacity: The ability to scale the system based on increasing data and increasing number

of users is a very critical issue. LC/NC platforms often provide a scalable cloud computing

architecture for ever-increasing demands. However, scalability is still limited by the

limitations of platform design and the cost of scaling resources at a vertical scale. The

division between App Studio and Dev Studio developers emphasizes a way to design a

scalable system that can meet the needs of different applications. App Studio developers

focus on specific use cases, which increases the efficiency of the system and enables it to

handle special applications more efficiently. In stark contrast, Dev Studio developers focus

on a wider range of more reusable building blocks to enhance the scalability of the entire

platform. It is worth noting that although the open system can adapt to a broader

application environment, the universality of its interface makes it subject to performance

constraints during the expansion process, thus affecting the performance of the system [18].

3.2.3 Usability

The NC platform provides a visual environment that enables users to build an application

in an intuitive drag-and-drop situation, which is very effective for those who do not have a

wide range of skills. Despite these advantages, the descriptive cognitive Model (DCM)

emphasizes that a simplified platform may obscure the deeper capabilities needed to fine-

tune an application or integrate complex business logic. This model also highlights the

challenge of learnability; Although the platform has comprehensive guides, instructions,

and forums to help novice users, transitioning to more complex features takes a lot of effort

and is a quick learning curve that new users may not be aware of. In addition, the model

also has the advantages of robustness, flexibility and configurability, but there are some

limitations in specific customization scenarios. In addition, although such platforms often

use security measures such as validation detection and bootboot-based workflows to

reduce user errors, their abstract nature leads to omissions in error handling, especially in

data-driven applications, which result in "unmatched" error handling due to the lack of

functions required by users. Aesthetics and accessibility are still advantages, and the

platform offers attractive interfaces and templates; But customization options and

accessibility can vary widely across platforms, which means that in order to effectively

improve usability, users' needs need to be aligned more closely [19].
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3.2.4 Reliability

Maturity: Many LC/NC platforms are relatively new and may not be as mature as

traditional development environments, which can affect their stability and predictability.

Frequent updates and platform changes are good for adding functionality, but sometimes

they bring new bugs [20].

Fault Tolerance: LC/NC platforms are designed to be robust and often have built-in

redundancy and failback mechanisms, especially those built on top of reliable cloud

services. However, they differ in their ability to handle sudden failures, and some complex

applications may require additional configurations to ensure data integrity and continuity

[22].

Recoverability: Many LC/NC platforms are cloud-based, and data is routinely stored in

decentralized data centers. However, compared to traditional environments, the recovery

process can become opaque and more difficult for users to control.

Availability: Many cloud computing platforms and SLAs are highly available. The

platform needs to ensure that its uptime is greater than 99.9%.This is important for

businesses that rely on continuous application availability [21].

3.2.5 Security

Confidentiality: The NC platform has a strong access control and encryption mechanism to

ensure confidentiality. Industry standard protocols such as SSL/TLS are typically used to

encrypt data at rest and transmit data. However, if not managed properly, this can become

a vulnerability point, which is also the developer's responsibility.

Reliability: These platforms generally have built-in mechanisms to maintain data integrity,

such as automatic checks and constraints at the database level. However, a simple drag-

and-drop interface can sometimes cause the data validation program to be ignored,

especially when it is integrated with external systems, which poses a risk to data integrity.

Availability: Most LC/NC platforms have the characteristics of cloud computing, which

guarantees their high availability. However, relying on a supplier is risky if the supplier

experiences downtime or other service disruptions.



19

Non-repudiation: With respect to supporting non-repudiation, detailed logging and auditing

can be used to track user behavior and changes on the platform. Where permitted by law,

records must be kept undisturbed and securely [22].

Authenticity: To support standards such as OAuth and OpenIDConnect, user

authentication is typically integrated with third-party authentication providers. In this way,

enterprises can maintain a central repository of user identities and can consistently enforce

authentication policies [23].

3.2.6 Maintainability

On the LC/NC platform, the modular structure makes the addition, deletion and update of

components become independent components, which can effectively improve the

maintainability of components without affecting unrelated components. This separate

approach increases the management of updates and isolation of failures, thus improving the

resilience and flexibility of the overall system. More impressively, the platform also

applies prefabricated templates and components to different projects, thus improving the

reusability of the software. This not only saves resources, but also ensures a higher level of

reliability and application software development. LC/NC has the characteristics of

visualization, which greatly improves the analyzability of the system and facilitates

developers to better understand the system architecture and working process. Developers

can use visual tools to monitor data flow and evaluate the impact of changes, although their

effectiveness is limited in more complex cases. This visual analysis helped us quickly

identify the problem, which greatly reduced the time and effort required for diagnosis. As

for the testability of LC/NC platforms, some provide users with a variety of different test

environments, and some only provide a small number of test tools, so that developers can

only test by manual or external means. An efficient test environment is the key to ensure

that the software can work properly in different situations, and also the key to ensure the

quality of the software. In addition, although LC/NC is known for its high-level visual

design capabilities, it is still a huge challenge to make large-scale system changes or

integrate with unsupported external systems. This often requires either a conventional code

trick or a complete solution, which can have an impact on maintainability as deeper or

more complex changes are made. To solve the above problems, it is necessary to evaluate



20

the maintainability of the system, so that it can better adapt to its environment and

requirements, so as to reflect the ability to develop under minimum disturbance conditions

[24].

3.2.7 Compatibility

The key of LC/NC platform compatibility evaluation is to evaluate its compatibility,

interoperability and data interaction ability with other systems. A comprehensive

assessment of compatibility includes an analysis of API compatibility, support for common

data standards, and resource sharing across platforms. The specific evaluation should

include: testing platform configuration flexibility to minimize the impact on other software;

Test functionality in different operating systems and environments; Check device reactivity

to make sure your application works on a variety of different devices. In addition,

compatibility assessment also includes checking whether the platform supports the old

system and whether it is easy to upgrade or port to the new platform version, including

automatic porting and backward compatibility tools. This comprehensive solution ensures

seamless integration of LC/NC technology with the existing IT ecosystem to improve

business operations [25].

3.2.8 Portability

When evaluating the portability of LC/NC platforms, a number of attributes must be

considered, as they determine the degree of seamless operation between different platforms.

Portability evaluation refers to the ability to migrate between different platforms without

making major changes in different cloud environments, as well as adaptability to different

infrastructures, such as storage, computing resources, and network configurations. In

addition, portability involves interoperation with other systems, ensuring that applications

can run on different platforms and comply with standard technologies such as HTTP,

RESTAPI, and JSON or XML [26]. The research results of this project will provide new

ideas for software development and provide new ideas for software development.
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4 Discussion

After completing the specific analysis of low-code/no-code platform, this research has a

clear understanding of LC/NC platform from the perspective of the consistency of ISO

25010 standard. Next, the necessary discussion will be carried out in combination with the

research.

4.1 Compliance analysis of LC/NC platform with ISO 25010 standard

The main advantage of LC/NC platform is that it can provide rapid development capability

and reduce the technical threshold, so that non-skilled users can also participate in the

development of software. From the point of view of the ISO25010 quality model, both

platforms perform well in terms of "usability" and "functional matching". Using the

graphical interface and drag and drop function, users can intuitively understand and

operate the software, greatly reducing the cost and complexity of development. This ease

of use not only improves the accessibility of the software, but also enhances the market

adaptability of the software and user satisfaction.

However, when it comes to achieving higher levels of functionality and customization,

some of the limitations of the LC/NC platform are beginning to show. While these

platforms can handle standard applications and general business processes well, in terms of

"functional integration" and "performance efficiency," they may not be sufficient to meet

more complex or highly customized business needs. For example, when the data

processing and high performance computing tasks are demanding, the LCD /NC platform

is difficult to meet the application requirements due to the closed working environment and

complex module design.

In the two dimensions of "reliability" and "security", LC/NC provides users with basic

error handling and data protection mechanisms. However, in high-security and high-

availability application scenarios, such platforms often need external support to enhance

the robustness and security of the system. In addition, since LC/NC platforms often rely on

cloud computing architectures provided by vendors, there may be a risk of dependence on

a particular vendor, affecting the "maintainability" and "portability" of the system.
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From a "maintainability" perspective, while the LC/NC platform simplifies the routine

maintenance and upgrade process, it limits deep customization and system-level

optimization. In such environments, the flexibility and adaptability of the platform is

limited when business requirements change or need to be integrated with other systems

[27].

4.2 Technological development and market adaptability challenge

Although LC/NC platform greatly simplifies the software development process and

expands the scope of participation of non-technical users, it still faces many challenges in

terms of technology maturity and market adaptability. Technically speaking, a key

challenge for LC/NC platforms with high complexity and high customization requirements.

Such platforms speed up the development process and lower the technical threshold, but

also limit the realization of innovation and personalization to a certain extent. This "one-

size-fits-all" approach may be difficult to meet the needs of all users in situations that

require fine control or domain-specific expertise.

In addition, although the human-computer interaction design of most LC/NC platforms is

intuitive and easy to use, with a large user base, its user experience can not meet user

expectations. For example, platform updates or the introduction of new features may lead

to inconsistent user interfaces, which can affect user habits and efficiency. In addition,

some platforms may not be accessible or multilingual, limiting their worldwide adoption

and acceptance.

From the perspective of market adaptation, how to strike a balance between the speed of

innovation and maintaining the stability of existing systems is an important challenge for

LC/NC platforms. As enterprises become more and more dependent on these platforms,

any failure caused by platform stability and performance issues will bring huge business

losses to enterprises. In addition, in the fierce market competition, the platform needs to be

constantly innovated and optimized to adapt to changes in user needs and technical

specifications.

However, the adoption of LC/NC platforms is increasing among small and medium

businesses, especially those seeking rapid development and deployment. By providing easy
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development tools and rapid deployment capabilities, these platforms allow companies to

quickly respond to changes in the market and offer new services and products. However,

for the choice and use of these platforms, enterprises still need to carefully consider their

long-term maintenance costs and compatibility with existing technology stacks.

4.3 Advice and guidance on the use of low code/no code platforms

Successful deployment of a LC/NC platform requires strategic planning that takes into

account the functionality of the tool and the specific needs of users, whether in education

or business. The key to getting the most out of the LC/NC platform is understanding its

role in simplifying application development and discovering where it provides the most

value. For example, this type of platform is ideal for rapid prototyping and development

and does not require a lot of code writing, making it ideal for businesses or educational

institutions that have the ability to react quickly to market changes [28]. To effectively

implement LC/NC platforms, organizations must focus on developing comprehensive

training programs that build a solid foundation of knowledge and confidence for users.

This includes clearly demonstrating the capabilities and limitations of the platform and

reinforcing learning through practical applications. In order to achieve the intended goals

of the platform, clear objectives must be set to ensure that it aligns with the overall

business objectives and educational outcomes. In addition, constant support and updates

are also very important. As the LC/NC platform evolves, keeping users informed of new

features and best practices will help maintain user skills and adaptability. The encouraging

feedback we get from our users also helps us gain insight into how to improve the platform

so that it can be more effectively integrated into their workflows. Thus, while LC/NC

platforms are powerful tools for democratizing technology development, their successful

integration requires careful preparation, tailored training, and ongoing management to

ensure that they meet the specific needs of an organization or educational institution. By

focusing on these aspects, the impact of the complexity of technology implementation can

be reduced. Businesses and schools can leverage the potential of the LC/NC platform to

increase productivity, foster innovation, and empower users to focus more on strategic

goals.
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4.4 Future outlook

In the future, the LC/NC platform will make important progress in the high degree of

integration and automation of AI combined with machine learning. These technologies will

help optimize code generation and automatic error correction, simplifying development

complexity and improving product reliability. In addition, improvements to automated

testing and deployment processes can also allow companies to accelerate product time-to-

market while maintaining high quality. In order to meet the diversified needs of different

industries and users, LC/NC provides more flexible customization and configuration tools,

so that developers can accurately control the functions and interfaces of applications, so as

to support application scenarios with high requirements for industry specifications or

business logic. In response to changes in data protection regulations and growing security

requirements, LC/NC platforms should enhance their security architecture and compliance

capabilities from three aspects: data encryption, access control, and audit trail, and

maintain consistency on a global scale. In addition, in order to adapt to different computing

environments, LC/NC platform will also enhance cross-platform capabilities, support

desktop - mobile terminals, cloud computing, edge computing and other terminal devices,

enabling developers to deploy and deploy multiple platforms at once, ensuring wider

accessibility and optimal performance. On this basis, technological progress and market

recognition will further expand LC/NC platform to manufacturing, healthcare, education

and other industries with low dependence on software, providing personalized solutions for

manufacturing, healthcare, education and other industries.



25

5 Conclusions

Based on the ISO25010 standard, this project provides a comprehensive evaluation of the

performance of low code/no code platforms and analyzes their advantages and

disadvantages. LC/NC platform has the characteristics of fast development speed and low

technical threshold, and shows excellent performance in "availability" and "function

adaptation", which can effectively reduce the complexity of software development and

enhance the market adaptability and user satisfaction. However, these platforms have some

limitations in meeting complex business requirements and customizing functions,

especially in terms of "performance efficiency" and "functionality completeness", which

may not meet the needs of enterprise executives.

Among them, technology maturity and market adaptability are the two major bottlenecks

restricting the development of liquid crystal /NC platform. While simplifying the

development process, it has also attracted a large number of non-technical users, but it still

faces many problems in the aspects of inconsistent user experience, security, and high

availability. In addition, with the increasing dependence on these platforms, problems in

stability, performance and other aspects will also cause serious service interruptions,

thereby increasing the risk of enterprises.

On this basis, the project plans to further integrate artificial intelligence, machine learning

and other technologies, improve customization capabilities and security performance, and

strengthen cross-platform and multi-device support to adapt to changes in technology and

market demand. The research results of this project will provide new ideas for promoting

the democratization and digital transformation of software development, while

continuously optimizing and optimizing to meet the increasingly complex needs of users

and enterprises around the world.
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