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Executive Summary

Huawei CodeArts is a cloud-based Continuous Integration and Continuous Delivery (CI/CD)
platform developed by Huawei Technologies that aims to streamline the software development
lifecycle. By offering a comprehensive suite of tools tailored for DevSecOps, CodeArts
integrates security measures directly into the development process, thereby enhancing code
quality and developer productivity.jj2; Its ability to support a wide array of programming
languages and frameworks, along with high-performance CI/CD capabilities, positions it as a
notable competitor in the cloud development landscape, particularly in the Asian market.3j

One of the key features of Huawei Cloud CodeArts is its extensive security integration, which
includes over 3,000 code check rules designed to foster a DevSecOps culture where security
is a shared responsibility among development teams.j1j2; Furthermore, its efficient resource
management capabilities can reduce construction resource needs by up to 70%, making it a
cost-effective solution for organisations seeking to optimise their software development

processes. s

Despite its advantages, the platform has faced criticism regarding its adoption in traditional
environments, where outdated management practices can hinder digital transformation.jz
Additionally, some teams may resist transitioning to the DevOps framework that CodeArts
embodies, highlighting the challenges of fostering a collaborative culture essential for its

successful implementation. s

Overall, Huawei Cloud CodeArts represents a significant advancement in cloud-based
development tools, offering businesses the capability to manage and deploy applications
effectively while addressing pressing security and performance needs in an increasingly

competitive digital landscape.j1j3j4;
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Features of Huawei Cloud CodeArts

Huawei Cloud CodeArts offers a comprehensive suite of features designed to enhance the
software development lifecycle through a seamless integration of tools, security measures,
and support for various programming languages.

One-stop DevSecOps

CodeArts provides over 10 out-of-the-box sub-services that cover the full lifecycle of software
development, enabling developers to efficiently manage projects from conception to
deployment. This integration simplifies various aspects of the development process, ensuring
that teams have all necessary tools readily availabley1;.

Robust Security Measures

Security is a fundamental aspect of Huawei Cloud CodeArts, which incorporates advanced
R&D security capabilities, including over 3,000 code check rules. This focus on security
enhances the overall code quality and developer productivity, making it a versatile solution for
modern application development. By ensuring that security is integrated into every stage of
the software development lifecycle, CodeArts promotes a DevSecOps culture where security
is a shared responsibility among all team members|qj;2;.

Support for Multiple Languages and Frameworks

Huawei Cloud CodeArts supports 20 mainstream programming languages and frameworks,
facilitating seamless application migration to the cloud. This compatibility allows organisations
to transition their existing applications with minimal disruptions and without the need for
significant rewrites. Languages supported include Java, Python, JavaScript, and C#, among
othersiij).

High-Performance CI/CD Capabillities

CodeArts Build, a key component of the CodeArts platform, is optimised for high-performance
continuous integration and continuous deployment (CI/CD). This service helps shorten
development cycles through fast and reliable build processes. CodeArts Build is particularly
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beneficial for large-scale projects and is tailored for the Asian market, providing competitive

pricing and local optimisations that may not be available with more generalised solutionszjj4;.

Efficient Resource Management

Huawei Cloud CodeArts enables efficient resource sharing among various enterprise-level
build resources, reducing construction resource needs by up to 70%. By leveraging large-scale
elastic resources, CodeArts supports rapid development across various business lines,

significantly improving build times for extensive codebasess.

Integrated Development Tools

The platform offers a range of integrated development tools such as CodeArts Req, CodeArts
Repo, CodeArts Pipeline, CodeArts Check, CodeArts Deploy, CodeArts TestPlan, and
CodeArts Artifact. These tools allow for comprehensive management of the development
process, from requirements gathering to deployment and testing, fostering a streamlined

workflow and enhanced collaboration among development teams2e).

Performance and Reliability

The performance and reliability of software are critical components in the development and
deployment process, particularly when utilising Continuous Integration and Continuous
Delivery (CI/CD) platforms such as Huawei Cloud’s CodeAtrts.

Importance of Code Quality

Code quality directly influences the overall performance and reliability of applications. High-
quality code can significantly enhance user experience by ensuring that applications run
smoothly and efficiently. Key benefits of maintaining high code quality include improved
portability, enhanced maintenance processes, and better readability, all of which contribute to
the sustainability of software productsz. Moreover, quality code facilitates the detection of
bugs and errors early in the development cycle, which is essential for maintaining system

reliability and preventing potential failuress;.
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Automated Testing and Continuous Integration

Integrating automated testing within the development process is essential for ensuring
reliability. By implementing automated test harnesses, developers can automatically fail builds
if tests do not pass, thereby blocking bugs from progressing further in the development
lifecyclerg. This proactive approach is a core principle of Cl/CD, which emphasises continuous
integration and delivery to enhance both speed and quality of software deployment;q;.

Performance Optimisation

CodeArts provides tools that allow developers to analyse code for performance bottlenecks
and resource inefficiencies. Performance optimisation through these tools ensures that
applications run at their best, further enhancing reliability and user satisfaction. Insights gained
from code quality analysis can lead to the identification and rectification of suboptimal

algorithms, thus improving the overall performance of applications deployed via CodeArts;s;.

Managing Deployment Challenges

Transitioning to a CI/CD framework may present challenges, particularly in the context of
manual testing and deployment processes. Organisations must be vigilant about automating
these processes to avoid human error and improve overall efficiency. Manual interventions in
testing and deployment can lead to increased deployment failures and subsequent unplanned
work, ultimately diminishing software reliability;1o5.. Embracing automation allows teams to

reduce these risks, ensuring a smoother and more reliable deployment process.

Architecture of Huawei Cloud CodeArts

Huawei Cloud CodeArts Build is designed as a robust and high-performance CI/CD solution,
built to support enterprises in streamlining their software development processes. The
architecture is characterised by several key components that enhance its efficiency and
effectiveness in managing large-scale projects.
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Distributed Compilation and Construction System

The core of Huawei Cloud CodeArts Build is its distributed compilation and construction
system. This system enables efficient software integration for a vast workforce, currently
supporting around 60,000 R&D personnel with a daily build task volume of 770,000 .The
architecture employs centralised and flexible scheduling of 248,000 build servers, allowing for
rapid deployment and integration of code changes.

Key Technologies

CodeArts Build utilises various advanced technologies to enhance its performance:

¢ On-Demand Code Download: This feature accelerates the code integration process by
leveraging a dedicated distributed file storage system, ensuring that source code is encrypted and
stored efficiently. 4

o Distributed Compilation: By breaking the performance bottleneck of single-machine processing,
this technology enables quicker compilation of complex code, particularly for languages like
C/C++.14

o Precise Increment: This method optimizes build processes by only recompiling the code that has

changed, significantly reducing build times. 4

Security and Quality Assurance

Incorporating over 3000 code check rules, Huawei Cloud CodeArts Build prioritises security
and quality. It supports the top ten programming languages, thus offering a versatile
environment for developers 1] The architecture integrates R&D security capabilities to ensure
high standards of code quality and developer productivity.

Performance and Scalability

Huawei Cloud CodeArts Build's architecture is optimised for both local and global markets,
making it particularly appealing for users in the Asian market. The infrastructure supports rapid
builds, enabling developers to compile results in minutes and complete large-scale builds in a
streamlined manner.[3] By utilising large-scale elastic resources, the system can dynamically

allocate resources based on demand, ensuring optimal performance under varying loads.
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Use Cases

Internet Web Applications

With the increasing variety of Internet service types, there has been a noticeable trend toward
cross-platform services and multi-language programming. Huawei CodeArts Build addresses
these challenges by enabling the construction of both frontend and backend programs for web
applications. It supports a wide range of programming languages and frameworks, including
Java, Angular, and Node.js, as well as build standards such as Maven and Antj14; .

Computer Applications

Legacy computer applications often operate locally at scale, which can complicate services
and extend build times. Huawei CodeArts Build streamlines this process by facilitating on-
demand resource allocation, significantly speeding up the build process. This platform allows
users to build applications written in C and C++ on Linux, as well as C, C++, and C#

applications on Windows, optimising efficiency for complex projectsji4;.

Mobile Apps

In the fast-evolving landscape of mobile applications, frequent changes necessitate quick and
efficient delivery. CodeArts Build employs cloud-based parallel compilation technology to
significantly reduce delivery periods. This feature is particularly beneficial for developers
working on Android mobile apps, allowing for rapid iteration and deployment of updatesi;.
These use cases illustrate how Huawei CodeArts serves diverse application needs across
different platforms, enhancing productivity and responsiveness in software development

processes.
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Advantages and Disadvantages

Advantages

Performance Testing Capabilities

Huawei Cloud CodeArts offers robust performance testing through CodeArts PerfTest, which
allows users to build detailed performance test models and simulate real traffic. This feature
helps in monitoring applications' concurrent processing capabilities, resource usage, and call
chains under varying loads, making it particularly useful for applications facing large-scale user

concurrency, such as e-commerce sites and gaming servicesy1s.

Support for Complex Scenarios

The platform’s ability to handle complex scenarios is a significant advantage. CodeArts
PerfTest simulates all intricacies of real user behaviour, including multiple HTTP requests
during single user sessions and fluctuations in user access during transactions. This ensures

that applications are thoroughly tested under conditions that mimic real-world usage;1s;.

Improved Code Quality

Code quality is enhanced through various built-in practices, resulting in more maintainable and
readable code. High-quality code not only improves the end-user experience but also reduces
costs related to software-related issues, leading to better portability and sustainability in the

long termp).

Efficient Resource Optimisation

CodeArts enables teams to optimise existing resources, reducing the need for extensive hiring
or outsourcing. The platform's no-code tools allow non-developers to contribute to testing
phases, facilitating agile development and increasing overall productivityje).
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Enhanced Collaboration

The visualised requirement management feature fosters better collaboration between
development teams and stakeholders. By allowing for precise measurement and tracking of
the software development process, it helps streamline communication and enhances project

controlz;.

Disadvantages

Challenges in Traditional Environments

Traditional industries often face significant hurdles when integrating cloud solutions like
CodeArts. Outdated management models and low R&D efficiency may inhibit successful

adoption, making digital transformation a daunting taskz.

Resistance to Change

Teams entrenched in siloed working methods may resist transitioning to a DevOps framework.
This reluctance can complicate efforts to adopt the holistic approach that DevOps requires,
which integrates people, tools, and cultural shifts throughout the product lifecycleys;.

Need for Continuous Training

Given the diverse skills required in a DevOps environment, organisations must invest in
ongoing training to ensure team members are equipped with the necessary knowledge and
capabilities. This can be resource-intensive and may require a significant commitment from

managementyi7.

Dependency on Automation

While automation is critical for efficiency, it also introduces risks if not properly managed.
Over-reliance on automated processes without appropriate human oversight can lead to
deployment failures and quality issues, particularly if manual intervention is minimised;gj1o).
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Community and Support

Feedback Mechanism

Huawei Cloud CodeArts encourages user feedback to enhance its services. Users can provide
comments and actions, which help in continually refining the documentation and overall user

experiencer).

Collaborative Features

The platform promotes a culture of collaboration among team members through various tools.
CodeArts facilitates the sharing of insights and feedback, fostering collective problem-solving
and shared ownership of projects. This collaboration is essential for managing remote teams

effectively within an Agile frameworki7;9;.

Support Tools and Services

To further support users, CodeArts offers several services, including:

e CodeArts Check: A cloud-based management service that checks code quality, providing static
code and security checks across multiple languages. It generates comprehensive quality reports

and suggestions for fixing defects, ensuring high standards are maintainedy

o CodeArts TestPlan: This service manages the entire testing lifecycle, including test design and

execution, ensuring reliable testing processes before product releasesyy

o CodeArts Artifact: This tool manages source code build products, enabling seamless integration

with local build tools and cloud CI/CD processes, thus improving release quality and efficiency;.

Educational Resources

Grassroots teams are encouraged to document their before-and-after statistics to showcase
the effectiveness of the DevOps process, which can help in securing buy-in from upper
management. Additionally, discussions on trade-offs and strategies for scaling DevOps

practices build trust within the organisation;1o;.
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Security and Privacy

CodeArts prioritises security with features such as role-based access control, data encryption,
and non-repudiation through audit logs. These security measures ensure that users’
information is protected and that code access is strictly monitored, promoting a secure
environment for collaborationsg;.

Communication Channels

Robust communication channels are integral to the platform, with tools such as Slack, Zoom,
and Microsoft Teams enabling real-time collaboration. These channels help maintain

alignment and transparency among team members, irrespective of their locationsi1g;.
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