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This paper thoroughly explores the JAMStack architecture and its application in
modern website development, with particular emphasis on the core roles of Content
Management Systems (CMS) and Static Site Generators (SSG). Contentful is
selected as the Headless CMS to flexibly manage content through APIs, achieving
the separation of content and presentation layer. Meanwhile, Gatsby, based on
React, is used as the SSG tool to efficiently render static pages and optimize website
performance. In terms of Search Engine Optimization (SEO), this paper
comprehensively elaborates from three dimensions: content management, page
construction, and website deployment. Through a comprehensive test plan, key
indicators such as page loading performance, mobile device adaptation, and
accessibility are strictly tested and analyzed to ensure the website meets SEO
standards, laying a solid foundation for the success of content marketing.

1. Introduction

In the new trend of internet development today, the website development method
based on the JAMStack architecture is gradually gaining attention and favor.
JAMStack is an emerging website architecture model that uses JavaScript, APIs, and
Markup technologies to build high-performance, secure, and scalable websites.
Compared with the traditional server-side rendering model, the JAMStack
architecture has many advantages, such as faster page loading speed, better
scalability, and higher security. These features can not only improve user experience
but also provide a good foundation for SEO optimization. Based on this, this paper
will deeply explore how to develop an SEO-friendly website on the basis of the
JAMStack architecture. Through the discussion in this paper, it is hoped to provide
some useful references for enterprises and developers in building high-performance,
SEO-friendly websites, helping them gain an advantage in the ever-changing digital
market.

2. Related Technologies



2.1 Overview of JAMStack Architecture

JAMStack is an emerging website architecture model composed of three key
elements: JavaScript, API, and Markup. Under this architecture, the content and
functions of the website are realized through pre-built HTML pages, client-side
JavaScript, and API services, without relying on traditional server-side rendering.
Compared with traditional architectures, JAMStack has many advantages, such as
faster page loading speed, better scalability, and higher security [1].

2.2 Search Engine Optimization

SEO is a technology and strategy that helps websites achieve higher rankings in
search engine results. Its core goal is to enable website content to better meet the
needs of search engine algorithms, thereby improving the visibility and click-through
rate of the website in search results. The key factors affecting SEO results mainly
include keyword optimization, content quality, web page structure, website technical
optimization, and external links. Among them, keyword optimization is the basic work
of SEO, which requires in-depth research on the search habits and preferences of
target users and selection of appropriate keywords for optimization. Content quality is
also the top priority of SEO. The website needs to provide rich, authoritative, and
valuable content to attract users' interest and trust.

2.3 Frontend Technology Selection

Under the JAMStack architecture, the choice of frontend technology is crucial to the
overall performance and maintainability of the website. Currently, mainstream
frontend frameworks and tools include React, Vue.js, Gatsby, and Next.js. React is a
JavaScript library for building user interfaces. It adopts virtual DOM technology,
which can efficiently update page elements, thereby improving the response speed of
the website. At the same time, React also has features such as componentization
and declarative programming, which are convenient for development and
maintenance. Vue.js is another popular frontend framework with simpler syntax and a
lower learning curve. Vue.js also supports componentized development and provides
excellent solutions in state management, routing, and other aspects. Gatsby and
Next.js are SSG tools based on React. They can render React components into pure
HTML at build time, generating highly optimized static pages.

3. Website Architecture

3.1 Content Management System

In the JAMStack architecture, Headless CMS plays a key role as the foundation of
content management. Headless CMS completely separates content management
from page rendering and provides content data in the form of APlIs, allowing the
frontend team to focus more on optimizing page performance and user experience.
This paper selects Contentful as the website's content management system.



Contentful is a powerful Headless CMS that offers rich features such as flexible
content model definition, multi-language support, and user permission control.
Through Contentful's GraphQL API, content data can be easily integrated into
frontend applications, achieving decoupling of content and presentation layer [2].

3.2 Static Site Generator

SSG is one of the core components of the JAMStack architecture. SSG can render
dynamic content into pure static HTML pages at build time, greatly improving the
performance and reliability of the website. This paper selects Gatsby as the website's
static site generator. Gatsby is an SSG tool based on React, with a rich plugin
ecosystem and a complete development toolchain. It can seamlessly integrate with
Headless CMS such as Contentful, easily pulling content data into frontend
applications for rendering. At the same time, Gatsby also provides many plugins to
optimize SEO effects, such as automatically generating sitemaps and PWA
compatibility, laying a solid foundation for subsequent SEO optimization work. In the
specific design, Gatsby's page creation API is used to define the website's page
structure. For blog post pages, a general template component can be created, and
the corresponding HTML pages can be dynamically generated at build time. At the
same time, Gatsby's image optimization tools can be used to automatically optimize
all image resources used in the website, further improving page loading performance.

3.3 Deployment and Hosting

In the JAMStack architecture, the deployment and hosting of the website also need
special consideration. Since the website consists of pure static resources, CDN
services can be used for efficient distribution and hosting. This paper selects Netlify
as the website's deployment and hosting platform. Netlify is a leading JAMStack
platform that provides one-stop build, deployment, and hosting services. It can
seamlessly integrate with Git repositories, automatically trigger the build process
when code is pushed, and deploy the generated static resources to a global CDN.
This method not only enables rapid deployment but also ensures that website
content is always up-to-date. In the specific deployment process, first, the website's
source code is hosted in a GitHub repository; second, a new site is created in the
Netlify console and associated with the GitHub repository; finally, Netlify will
automatically detect the build commands and output directory in the project, and
trigger build and deployment every time code is submitted. In addition, Netlify also
provides many additional optimization features [3]. For example, Netlify's DNS
management service can be used to bind a custom domain name, or HTTPS support
can be enabled to improve website security. Netlify also integrates Let's Encrypt
service, which can automatically issue and renew SSL certificates, further reducing
the cost of website maintenance.

4. Website Design and Implementation



4.1 Website Design

In the website design phase, it is necessary to fully consider the needs of SEO
optimization to ensure that the overall design scheme can meet the requirements of
search engines to the greatest extent. First, in terms of page structure design, it is
necessary to ensure that the website navigation is clear and hierarchical. The top
navigation bar should include the main sections of the website, such as "Home",
"Products”, and "About", and try to control it within 7 to facilitate search engine
crawling. At the same time, each section should also set up secondary navigation to
help users quickly find the required content. Within the page, it is also necessary to
reasonably arrange content modules, follow the layout logic of "from top to bottom,
from general to detailed", and ensure clear information hierarchy. Second, in terms of
page design details, it is necessary to fully consider the needs of keyword
optimization. The page title should contain core keywords, with the word count
controlled within 50-60 characters, highlighting the theme of the web page content.
The Meta description should further enrich key information to attract user clicks. At
the same time, it is also necessary to reasonably use HTML semantic tags such as
level 2 headings and bold within the page to help search engines better understand
the page structure. Media resources such as images should not be ignored, and
accurate Alt text needs to be set to describe the content and meaning of the images.
Finally, in terms of visual design, it is necessary to balance aesthetics and
accessibility. The color matching and font selection of page elements should strive to
be simple and elegant, without affecting the readability of the content. At the same
time, it is also necessary to ensure that the website can perfectly adapt to mobile
devices and provide a smooth browsing experience. For users with disabilities such
as visual and hearing impairments, it is also necessary to follow the WCAG
accessibility guidelines to provide them with friendly access support.

4.2 Website Implementation

In the website implementation phase, it is necessary to make full use of the
advantages of the JAMStack architecture and take a series of technical measures to
optimize SEO effects.

First, in terms of content management, give full play to the advantages of Headless
CMS. Through Headless CMS systems such as Contentful, content models (such as
articles, products, pages, etc.) can be flexibly defined, and content data can be
provided to frontend applications through its API interface. This separation of content
and presentation layer can not only improve the reusability of content but also help
search engines better understand the information architecture of the website.

Second, in terms of page construction, make full use of Gatsby's static site
generation capabilities. Gatsby can render React components into pure HTML pages
at the build stage, generating highly optimized static resources. These pages can be
quickly distributed through CDN, greatly improving the performance of the website,
which meets the requirements of search engines for page speed. At the same time,
Gatsby also provides a rich plugin ecosystem, which can further help optimize SEO



effects, such as automatically generating sitemaps and optimizing image resources.
In terms of technical optimization, focus on page loading performance and
accessibility. For page loading performance, Gatsby's image optimization function
can be fully used to automatically compress and transcode all image resources used
in the website [4].

Finally, in terms of website deployment, choosing a JAMStack platform like Netlify
can greatly simplify the workflow. Netlify can seamlessly integrate with Git
repositories, automatically trigger the build and deployment process when code is
pushed, and deploy the generated static resources to a global CDN. This not only
enables rapid deployment but also ensures that website content is always up-to-date.

4.3 Website Testing

After the website development is completed, it is necessary to conduct a
comprehensive test to ensure that various SEO optimization measures are effectively
implemented. The testing work mainly includes page loading performance testing,
mobile device adaptation testing, and accessibility testing, and the test results are
shown in Table 1.

Through the above comprehensive testing, it can be found that the website performs
well in terms of page loading performance and accessibility, basically meeting the
requirements of SEO optimization. However, the full loading time needs further
optimization. At the same time, mobile device adaptation also needs continuous
attention to ensure that the website can provide a good user experience for users of
different terminals. Based on the comprehensive test results, targeted optimization
measures can be formulated to further improve the SEO effect of the website. For
example, more image optimization technologies and code splitting can be adopted to
shorten the page loading time, or targeted repairs can be made for specific
accessibility issues. Through continuous testing and optimization, the SEO
performance of the website will surely be continuously improved.

5. Conclusion

In the increasingly fierce online competition environment, SEO optimization has
become a key link in website construction. Based on the JAMStack architecture, this
paper systematically explores how to build a high-performance, SEO-friendly website.
From content management and page construction to technical optimization and test
evaluation, it comprehensively sorts out each link of SEO optimization and puts
forward specific solutions accordingly. The application of the JAMStack technology
stack can not only greatly improve the performance of the website but also better
meet the requirements of search engines for content and technology. At the same
time, the flexible content management model also lays a foundation for future content
marketing work. Of course, SEO optimization is not a one-time work and requires
continuous testing, analysis, and improvement. Only by continuously optimizing the
content quality and technical implementation of the website can we ensure that it
maintains long-term competitiveness in search results.
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Table 1 Test Results

Test Item Test Indicator Test Result Analysis
Page Loading First Contentful 1.2s Meets Google's
Performance Paint Time recommended
standard of within
2s
Full Loading Time 2.5s Needs further

optimization to
shorten loading

time
Mobile Score 90/100 Good mobile
performance
Mobile Device Mobile- Passed The website has a
Adaptation Friendliness Test good layout and
interactive

experience on
mobile devices

Responsive Compliant Can adapt to
Design various screen



Accessibility WCAG2.1AA
Compliance

Screen Reader
Test
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97%

Passed

sizes

Basically meets
accessibility
standards

Visually impaired
users can browse
the website
smoothly
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