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Over the past decade, the way people access the internet has changed dramatically. Mobile devices
now generate the majority of global web traffic, increasing the demand for fast, reliable, and engaging
web experiences across different devices and platforms.

To meet these expectations, developers use a variety of technologies, one of which is Progressive Web
Apps (PWAs). These apps represent a perfect blend of web and native apps.

Consider this guide your complete PWA documentation and tutorial — in it, we'll uncover:

® What are PWAS?
® How do PWAs work?
® Benefits of progressive web apps over mobile apps.

® Common PWA development tools.

What Are Progressive Web Apps?
! = )

Here is a simple progressive web app definition: a PWA is a type of web app that includes a combination
of various technologies, design concepts, and Web APIs that provide a user experience similar to native
mobile apps.

Among the many categories of web applications — single-page apps, static sites, server-rendered apps

— PWAs stand out for combining web accessibility with native-like functionality. It means that PWAs use
web technologies in their core while providing functionality similar to native mobile applications.

How Do PWAs Work?

The most striking feature of all PWAs is that they run directly in modern web browsers using standard
web technologies and browser APIs.
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Moreover, all major modern browsers support progressive web apps to varying degrees. Chromium-
based browsers provide the most complete implementation, while Safari supports most core PWA
capabilities with some limitations.

Installing a PWA is simple: when visiting a supported site, users typically see an install prompt in their
browser or address bar. After confirming, the app icon appears on the home screen or desktop, just like
a native app.

PWA Architecture includes:

A Service Worker is a background script that intercepts network requests, enables offline functionality
through caching, supports background synchronization, and powers web push notifications where
supported. When properly configured, a PWA can continue providing selected functionality offline by
serving cached resources and data.

Web App Manifest is the JSON file that determines the main parameters of a PWA. For example, it can
define an app’s name in a browser, what app icon to use, how the PWA will be displayed, and many other
features. The Web App Manifest provides metadata that allows supported browsers to install the
application and launch it in a standalone window.

HTTPS protocol ensures that the data a user sends via PWAs is secure. HTTPS secures communication
using TLS encryption. It means that software engineers can use PWASs to create banking or finance
apps where personal data encryption is vital.

The Application Shell architecture enables fast loading of the application's user interface by caching the
core Ul separately from dynamic content. An app shell represents a skeleton of the Graphical User
Interface (GUI) for PWAs. It consists of the minimal HTML, CSS, and JavaScript and allows instantly
loading the basic elements of an app and inserting the loaded data into it.

Push Notifications are small pop-up messages on a website. They allow websites to send updates to
users who have granted permission. Subscription notifications with the latest news and updates can
appear on a user's device even without visiting the website

Benefits of PWAs over Mobile Apps

For mobile app development, software developers need to learn various programming languages
depending on the platform. Native mobile development typically requires platform-specific
technologies, such as Swift for iOS and Kotlin for Android, while the main programming language and
technologies behind PWAs are standard web tools such as HTML, CSS, and JavaScript.
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The main benchmarks are reliability, speed, and engagement. PWAs are:

Reliable, as their performance doesn't depend on the internet connection quality and they can work
successfully even offline;

Fast, as they exchange data with the web quickly and smoothly and their user interfaces hardly ever
lag;

Engaging, as they provide a native-like app user experience.

A good example of these benefits in practice is a digital ID card platform SCAND built for a global
sports organization — a PWA-based digital membership card app that gives members instant, offline
access to their credentials with real-time data sync, replacing physical ID cards entirely.

Let's compare PWASs to other mobile apps in more detail.

Native apps are built for a particular platform or device. They have access to all the device features
such as a microphone, camera, GPS, and others and have better integration with a device operating
system and hardware. Native apps have strong benefits, however, there are some features where they
lose to PWAs:

1. PWAs have lower development costs as they are cheaper to maintain and update than native apps.
Moreover, you don't need to search for unique specialists to build special features on a particular
programming language.

2. Itis faster to develop PWAs than native apps as they fit in various mobile operating systems.

3. PWAs take less storage space in comparison to native apps. Native apps require full download and
installation on a device, while PWA's are stored on web servers.

4. It is easier to access and distribute PWAs than native apps. To get a native app, users need to go to
the app stores, while PWAs are placed at users’ fingertips on the same webpage they're visiting and
can be shared with a URL link. Moreover, there is no need to fulfill certain app store requirements
and meet the standards set by app stores.

5. PWAs can be indexed by search engines, making them easier to discover through web search than
traditional mobile applications.

6. Although PWAs have a secure HTTPS connection, native apps have more ways to establish security
measures, like multi-factor authentication and passing security requirements in app stores.
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7. Native apps are generally more powerful and faster than PWAs.Among the key limitations of PWAs
is that, although modern PWAs support many device capabilities, access to certain platform-
specific features may still vary depending on the operating system and browser.

PWAs vs Hybrid Apps

Hybrid apps are apps that combine features of a native and web application. This technology was
invented as a response to single-platform development in native apps.

1. Hybrid applications render web content inside a native container, which may affect performance
compared to native applications depending on the implementation.

2. Hybrid apps are typically distributed through app stores, while PWAs can be accessed directly
through a web browser and may also be distributed via app stores.

3. PWAs are easily customized in comparison to hybrid apps.
4. Development of hybrid apps requires deep knowledge in native app development.

5. PWAs are cheaper to develop in comparison to hybrid apps as they have a single codebase and
don't require versatile development skills.

6. PWAs significantly exceed hybrid apps in performance as they have a simpler code structure and
are fast even with slow internet.

What Are Common PWA Development Tools?

PWA developers usually utilize the same frameworks and tools for the development of common web
apps. Here is a list of the most popular PWA development tools:

1. React is one of the most widely used JavaScript libraries for building modern web applications,
including PWAs. It uses a Virtual DOM to efficiently update the user interface. Server-side rendering is
available through frameworks such as Next js.

2. Vue.js is a popular JavaScript framework for building modern web applications, including PWAs. It
offers a gentle learning curve, reactive data binding, and a component-based architecture that
simplifies the development of scalable and maintainable applications.

Vue integrates well with the PWA ecosystem and supports features such as service workers, routing,

and state management through its official tooling and community plugins.
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3. Lighthouse is an automated tool for enhancing web page quality developed by Google. Software
developers can use Lighthouse as a plugin in Chrome to run tests on how a PWA performs offline,
loads pages, evaluates performance, accessibility, best practices, SEQ, and PWA readiness, and much
more. This open-source performance audit tool highlights the possible program flows and helps web
developers build robust and effective solutions.

4. Build tools (Vite and Webpack): Modern PWA projects commonly use build tools such as Vite or
Webpack to bundle application assets, optimize performance, and automate development workflows.
These tools integrate with PWA plugins that simplify configuring service workers, web app manifests,
and asset caching.

Use this PWA checklist of key requirements and best practices — characteristics of a high-quality PWA
include:

+ Responsive design across different screen sizes;

+ Secure communication over HTTPS,;

+ Fast loading and smooth navigation;

+ Offline support where applicable through Service Workers;

+ Installability through a Web App Manifest;

+ Unique URLs for each page or view;

- Support for modern web capabilities such as push notifications (where supported by the browser).

Conclusion

Progressive web apps are a practical solution for businesses looking to deliver fast, reliable, and
engaging user experiences across multiple platforms. With a single codebase, PWAs help reduce
development and maintenance costs while combining the accessibility of the web with many
capabilities of native apps.

If you're considering building a progressive web app, the SCAND team is ready to help.

Feel free to contact us and ask any questions: info@scand.com
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