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Abstract: Over time, Salesforce has transformed itself to provide developers with the ability to build
sophisticated and dynamic apps. Many applications were built with Visualforce, which is a served as the district
and traditional framework to create user interfaces in Salesforce. Now with the release of Lightning Web
Components (LWC), Salesforce have a modern, web standards compliant way to build faster and better
components. This paper explores the advantages, disadvantages and how can we leverage both the frameworks
within a single application. It describes the technical and performance considerations for optimal integration, its
performance impacts and serves as a guide on how to migrate from Visualforce to LWC. The paper
meticulously analyses, with the help of case studies outlining a guide for developers and organizations who are
willing to make their Salesforce environments more powerful yet matured in both Visualforce & LWC side.

Keywords: Visualforce, Lightning Web Components, Salesforce, Integration, Web Development, Ul/UX
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1. Introduction

Salesforce has long been a leader in customer relationship management (CRM) and enterprise cloud computing.
Among its many tools, Visualforce has been a staple for developers building custom user interfaces.

However, the introduction of Lightning Web Components (LWC) marks a significant shift in Salesforce’s
approach to web development, embracing modern web standards and improving performance and development
efficiency.

This paper aims to explore the integration of Visualforce with LWC, providing a detailed analysis of how these
two frameworks can coexist and complement each other within the Salesforce ecosystem. The discussion will
cover the advantages and challenges of integration, the performance impacts, and best practices for developers
looking to transition from Visualforce to LWC.

2. Overview Of Visualforce and Lightning Web Components

Before delving into the integration of Visualforce and LWC, it is important to understand the core
functionalities and differences between the two frameworks.

Visualforce: Visualforce is a component-based framework that allows developers to build custom user
interfaces for Salesforce applications. Introduced in 2007, it is built on a tag-based markup language similar to
HTML, and it is tightly integrated with Salesforce’s Apex programming language. Visualforce pages are
rendered on the server and are composed of components, including standard Salesforce Ul elements and
custom-built components.
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Key Features of Visualforce:

* Server-Side Rendering: Visualforce pages are rendered on the server, which can simplify the management of
data-heavy operations but may impact performance, especially in complex or highly interactive applications.

* Integration with Apex: Visualforce is closely integrated with Salesforce’s Apex programming language,
allowing for complex business logic to be executed on the server side.

 Customizability: Developers can create custom Visualforce components to encapsulate reusable code, which

can be used across multiple pages.
Comparison of Key Features between Visualforce and LWC
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Fig. 1: Comparison of key features between Visualforce and LWC
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Lightning Web Components (LWC): Introduced in 2018, Lightning Web Components (LWC) is Salesforce’s
modern framework for building web components. LWC is built on native web standards, such as Web
Components, ES6+, and modern JavaScript. Unlike Visualforce, LWC is designed for client-side rendering,
offering better performance and a more dynamic user experience.

Key Features of LWC:

e Client-Side Rendering: LWC components are rendered on the client side, leading to faster and more
responsive user interfaces.

e Modern Web Standards: LWC is built on modern web standards, allowing developers to use contemporary
JavaScript and CSS, which improves performance and compatibility with other web technologies.

» Component-Based Architecture: LWC follows a component-based architecture, promoting modularity and
reusability across different parts of the application.

* Interoperability: LWC components can be used alongside Aura components, and they can interact with
existing Visualforce pages.

3. Integration of Visualforce and Lightning Web Components

Integrating Visualforce and LWC allows developers to leverage the strengths of both frameworks within a
single application. This section explores the various strategies for integrating these two frameworks and the
technical considerations involved.

Embedding LWC in Visualforce Pages: One of the most straightforward ways to integrate LWC with
Visualforce is by embedding LWC components within a Visualforce page. This approach allows developers to
gradually introduce LWC into existing Visualforce-based applications.

Using Lightning Out: Lightning Out is a feature that allows LWC components to be embedded into
Visualforce pages. This is done by loading the LWC component through a Lightning dependency and then
embedding it into the Visualforce page using a script tag.

<apex:page>

tincludelightning/>

<script>
s$Lightning. (

sLightning.

3

</script>

</apex:page>
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This code snippet demonstrates how to embed an LWC component within a Visualforce page. The
myLWCComponent is rendered inside a div element within the Visualforce page.

Benefits of Embedding LWC in Visualforce:

* Incremental Adoption: Embedding LWC components in Visualforce pages allows for a gradual transition
from Visualforce to LWC, enabling developers to adopt modern web standards without rewriting the entire
application.

* Enhanced User Experience: By using LWC for parts of the user interface that require high interactivity or
responsiveness, developers can improve the overall user experience while maintaining the existing Visualforce
structure.

Embedding Visualforce Pages in LWC: Conversely, developers can embed Visualforce pages within an LWC
component. This approach is particularly useful when migrating a Visualforce-based application to LWC and
maintaining compatibility with legacy code.

Using the iframe Element: Visualforce pages can be embedded in an LWC component using the iframe HTML
element. The Visualforce page is loaded into the iframe, allowing it to coexist within an LWC component.

==/ iframes

In this example, the Visualforce page is embedded within the LWC component using an iframe, which loads the
page within the LWC context.

Benefits of Embedding Visualforce in LWC:

e Backward Compatibility: Embedding Visualforce pages within LWC components allows developers to
maintain backward compatibility with existing Visualforce pages while gradually adopting LWC.

e Modular Migration: This approach facilitates a modular migration strategy, where developers can
progressively transition parts of the application to LWC without disrupting the entire application.
Communication Between Visualforce and LWC: Effective integration requires that Visualforce and LWC
components be able to communicate and share data. This section explores the strategies for enabling
communication between these two frameworks.

Using the postMessage API: The postMessage API is a JavaScript method that allows for safe cross-origin
communication between different contexts, such as between a Visualforce page and an embedded LWC
component.

:includeLightning/>
></div>
<script>
sLightning. (
$Lightning.
H;

(event) {

, event.data);

});

</script>

</apex:page>
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.parent.

In this example, the LWC component sends a message to the parent Visualforce page using the postMessage
API. The Visualforce page listens for this message and processes it accordingly.

Benefits of Cross-Framework Communication:

* Data Synchronization: The ability to synchronize data between Visualforce and LWC components ensures
that the user interface remains consistent and up to date across both frameworks.

* Enhanced Interactivity: By enabling communication between Visualforce and LWC, developers can create
more interactive and dynamic applications that leverage the strengths of both frameworks.

4. Performance Considerations

Integrating Visualforce and LWC within a single application can have performance implications, particularly in
terms of rendering speed, resource usage, and overall user experience. This section examines the key
performance considerations and how they can be managed.

Server-Side vs. Client-Side Rendering: One of the primary differences between Visualforce and LWC is the
approach to rendering. Visualforce uses server-side rendering, where the page is rendered on the server before
being sent to the client. In contrast, LWC uses client-side rendering, where the components are rendered directly
in the browser.

Impact on Performance:

* Server-Side Rendering: Server-side rendering in Visualforce can lead to longer initial load times, especially
for complex pages with significant data processing. However, it can be advantageous in scenarios where SEO
(Search Engine Optimization) is important, as the full content is available to search engines.

* Client-Side Rendering: LWC’s client-side rendering offers faster interactions once the initial page load is
complete, as updates and changes can be rendered without additional server requests. This results in a more
responsive user experience.

Performance Comparison: Visualforce vs LWC Load Times
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Fig. 2: Performance comparison: Visualforce vs LWC load times

Resource Usage and Optimization: When integrating Visualforce and LWC, it is essential to optimize
resource usage to ensure that the application remains performant.
Minimizing HTTP Requests: One of the key strategies for optimizing performance is minimizing the number
of HTTP requests. This can be achieved by:
* Bundling Resources: Combining JavaScript and CSS files to reduce the number of requests.
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» Lazy Loading: Loading resources only when needed, rather than at the initial page load, which can improve
performance, especially for large applications.

Efficient Data Handling: Efficient data handling is crucial when integrating Visualforce and LWC. Developers
should:

« Use Apex Efficiently: Ensure that Apex controllers are optimized to reduce processing time on the server.

* Implement Caching: Use Salesforce’s built-in caching mechanisms to store frequently accessed data,
reducing the need for repeated server calls.

5. Migration Strategies from Visualforce to LWC

As Salesforce continues to evolve, many organizations are considering migrating from Visualforce to LWC to
take advantage of modern web standards and improved performance. This section outlines strategies for a
smooth migration.

Incremental Migration: One of the most effective strategies for migrating from Visualforce to LWC is an
incremental approach, where parts of the application are gradually transitioned to LWC while maintaining the
existing Visualforce components.

Component-Level Migration: Migrating one component at a time allows developers to test and optimize each
part of the application before moving on to the next. This minimizes disruption and ensures that the application
remains functional throughout the migration process.

Hybrid Pages: During migration, developers can create hybrid pages that combine both Visualforce and LWC
components. This allows for a phased transition, where the most critical parts of the application can be migrated
first.

Migration Strategies from Visualforce to LWC
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Fig. 3: Migration strategies from Visualforce to LWC

Complete Rebuild: For applications where Visualforce components are deeply integrated, a complete rebuild
may be necessary. This approach involves rewriting the entire application in LWC, which can be time-
consuming but offers the benefit of a fully modernized codebase.

Planning the Rebuild: A successful rebuild requires careful planning, including:

* Assessing Dependencies: Identifying all dependencies and ensuring that equivalent functionality is available
in LWC.

* Redesigning the UI: Taking the opportunity to redesign the user interface to better align with modern web
design principles.

* Testing and Validation: Thoroughly testing the rebuilt application to ensure that it meets the same functional
requirements as the original.

Benefits of a Complete Rebuild:

» Codebase: A complete rebuild results in a modern, maintainable codebase that is easier to extend and integrate
with other modern web technologies.

* Performance Improvements: Rebuilding in LWC can lead to significant performance improvements,
particularly in terms of responsiveness and load times.
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6. Case Studies: Real-World Applications of Visualforce and LWC Integration

To illustrate the practical application of Visualforce and LWC integration, this section presents case studies of
organizations that have successfully integrated these frameworks within their Salesforce environments.

Case Study: Financial Services Firm

Background: A leading financial services firm used Salesforce as the backbone of its customer relationship
management operations. The firm initially built its Salesforce application using Visualforce but sought to
modernize the user experience by integrating LWC.

Challenges: The primary challenges included:

* Legacy Code: The application had a significant amount of legacy Visualforce code that needed to be
maintained while introducing LWC components.

* Performance Optimization: The firm needed to ensure that the integration of LWC did not negatively impact
the performance of the application, particularly for users with slower internet connections.

Solution: The firm adopted an incremental migration strategy, embedding LWC components into existing
Visualforce pages using Lightning Out. This allowed them to gradually introduce modern, responsive
components without disrupting the existing functionality. Key aspects of the solution included:

e Modular LWC Components: The development team created modular LWC components that could be easily
embedded into Visualforce pages and reused across different parts of the application.

e Performance Tuning: The team implemented performance tuning techniques, such as lazy loading and
caching, to ensure that the integration did not impact load times.

Outcomes: The integration of Visualforce and LWC resulted in a more modern and responsive user interface,
significantly improving the user experience. The incremental migration strategy allowed the firm to modernize
its application without disrupting ongoing operations, and the modular approach to component development
ensured that the application remained scalable and maintainable.

Case Study: Healthcare Provider

Background: A large healthcare provider used Salesforce to manage patient interactions and administrative
processes. The provider’s Salesforce application was built entirely with Visualforce, but the organization wanted
to improve the user experience and enhance the application’s performance by adopting LWC.

Challenges: The key challenges included:

» Complex Business Logic: The application contained complex business logic implemented in Apex, which
was tightly integrated with Visualforce components.

» Data Sensitivity: The healthcare provider needed to ensure that the integration of LWC did not compromise
the security or integrity of sensitive patient data.

Solution: The provider chose a hybrid approach, embedding Visualforce pages within LWC components where
necessary and gradually migrating business-critical components to LWC. Key aspects of the solution included:

» Secure Data Handling: The development team implemented robust data handling practices, ensuring that
patient data remained secure throughout the migration process.

» Gradual Migration: By focusing on migrating one component at a time, the provider was able to thoroughly
test each part of the application, ensuring that it met the organization’s high standards for security and
performance.

Outcomes: The healthcare provider successfully integrated LWC into its Salesforce application, resulting in a
faster, more intuitive user interface. The hybrid approach allowed the organization to maintain its existing
business logic while benefiting from the modern features and performance improvements offered by LWC.

7. Future Trends in Visualforce and LWC Integration

As Salesforce continues to evolve, the integration of Visualforce and LWC is likely to play a key role in the
future of enterprise application development. This section explores potential trends that may shape the future of
this integration.

Enhanced Tooling and Support: Salesforce is likely to continue enhancing its tooling and support for
integrating Visualforce and LWC, making it easier for developers to create hybrid applications.

P
3 ‘_\\'\*
N o . .
’m\‘ Journal of Scientific and Engineering Research

256



Koppanathi SR Journal of Scientific and Engineering Research, 2022, 9(3):251-257

Improved Migration Tools: As more organizations seek to migrate from Visualforce to LWC, Salesforce may
introduce more sophisticated migration tools that automate parts of the process, reducing the time and effort
required for migration.

Advanced Debugging and Performance Monitoring: Enhanced debugging and performance monitoring tools
will be critical for managing the complexity of integrating Visualforce and LWC, allowing developers to
quickly identify and resolve issues.

Increased Adoption of Modern Web Standards: The adoption of modern web standards within the Salesforce
ecosystem will likely continue, with LWC playing a central role. This trend will drive the gradual phasing out of
Visualforce in favor of more modern, efficient frameworks.

Continued Investment in LWC: Salesforce is expected to continue investing in LWC, expanding its
capabilities and ensuring that it remains at the forefront of modern web development practices.

De-emphasis of Visualforce: As LWC becomes more capable and widely adopted, Salesforce may de-
emphasize Visualforce, encouraging developers to fully transition to LWC and other modern frameworks.

8. Conclusion

Visualforce with Lightning Web Components is a key to finally modernizing Salesforce applications. This
approach would allow developers to take advantage of the strengths of each framework, producing performance
native apps that remains heavy in features and provides a seamless user experience.

In this paper, we have explored the different ways to mix Visualforce and LWC, how performance impact is
managed along with migration strategies one can adapt for a slow switch from VF to LWC. Real life
organizations combine those frameworks within the case study use cases and how they can modernize their
Salesforce applications.

While maintaining, we should consider this integration of Visualforce and LWC is a key consideration for
development in Salesforce as it continues to step on its journey. Developers can leverage the power of both
Visualforce and LWC to build secure, enterprise applications using best practices, strategies mentioned in this

paper.
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