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the-job study of the incorporation of SLDS components into a Salesforce Lightning app. The study
highlights an array of issues, for instance, the use of cards in bringing clarity to the information,
the application of tree grids as a support for hierarchical data visualization and thus simple
navigation, and the adoption of icons as a way of very quickly providing the users with the
context and hence, usability improvement. The case study follows the overhaul of the data-
intensive dashboard through these components, thereby depicting the measurable performance,
clarity, and user engagement enhancements. As a matter of fact, the available proof shows that by
the usage of SLDS, teams can complete UI development in fewer hours of work while also
achieving the resultant interfaces to be both visually attractive and functionally efficient.
According to the article, switching to SLDS is not just about style guidance adherence. Moreover,
it is about constructing adaptable, scalable design systems that, through instinctive digital
experiences, empower the users. In short, the Lightning Design serves as a vehicle for the assertion
that good design is not the outer beauty alone—it is fundamentally a question of interfaces that
are user-friendly, flow-enhancing, and in line with the user's needs and can very easily be

changed.
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1. Introduction

Today, UI design has a major impact on how users interact, their output, and their happiness in the whole enterprise
application environment. Usually, the enterprise systems are a kind of multi-user platform, where sales representatives,
administrators, analysts, and executives are different user groups, each of which requires quick access to the complex, data-rich
environments. Nevertheless, the creation of interfaces that are both intuitive and visually consistent throughout such complicated
systems remains a major challenge in software development. Despite the fact that Salesforce, as a leader in customer relationship
management (CRM), offers potent customization functionalities, these same features may result in the lack of design uniformity if the
teams do not follow a single design standard. The Salesforce Lightning Design System (SLDS) is a game-changing solution that
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provides a well-organized, reusable, and an expandable design framework, which is less redundant and thus empowers developers
and designers to deliver cohesive user experiences.

1.1. Challenges

Enterprise software applications are, by their nature, complicated, as they have to manage large datasets, complex workflows,
and a wide variety of user roles. The complexity is most of the time reflected in the interfaces that are overcrowded, have inconsistent
layouts, and are of poor usability. When several development teams are involved in the same platform, their design practices can
differ, thus leading to an inconsistent user experience where every page or module looks and works differently. In Salesforce cases,
this discontinuity can be local and very easy to see at the level of Lightning pages, where custom-built components may not be
following the same styling or spacing standards.

The scalability issue is the application growth most frequent challenger behind the fence as well. Even the visual and functional
consistency of hundreds of screens can become a very difficult task when the number of applications keeps growing. Most CSS
frameworks are not quite adaptable for enterprise-grade scalability; thus, the teams' next step is to rework or duplicate the code. In
addition to that, enterprise users raise very high accessibility standards. An interface that looks great and is visually attractive but less
accessible to users who rely on assistive technologies may lead to compliance risks and usability gaps. The lack of a component library
or design guide makes the determining of the accessibility of components very difficult. Essentially, the issue here is about merging
complex functionality with comprehensible and uniform design that can be easily extended when enterprise systems evolve further.

1.2. Problem Statement

Through the use of the Salesforce robust development environment, most organizations have been able to resolve their
problems; however, they still encounter recurring complaints regarding Ul consistency, component reusability, and accessibility
compliance issues in their Lightning applications. When developers create custom Lightning pages, the lack of standard design
guidelines frequently causes them to make mismatches of the space between components, the color used, and interaction patterns.
The disintegration confuses users so much that they have to spend a lot of time trying to figure out the different ways of accessing the
information that is spread in different layouts.

Component reusability is another issue raised most of the time. Without a shared design framework, developers frequently
duplicate the creation of components—such as data tables, cards, or filters—by doing it from the beginning, thus, they waste time in
the process of development and increase the project maintenance cost. Besides this, when there is a need to update these duplicated
components, different teams have to update each copy separately, resulting in version control problems and inconsistent
functionalities. In addition to all these problems, accessibility is another big challenge. A lot of custom-made interfaces that do not
meet accessibility regulations such as WCAG 2.1, thereby users who depend on screen readers or keyboard navigation are affected.
Specifically in the Salesforce environment, efforts to make a product accessible require accurate ARIA labeling, semantic markup, and
unchanging color contrasts—elements that are quite easily missed in ad hoc development.

Hence, the problem could be understood as the absence of a design language and a component library for reusable components
that would guarantee not only visual consistency but also accessibility and ease of maintenance for every Lightning page. The
Salesforce Lightning Design System is then a solution that offers a comprehensive way to standardize UI development across the
platform.

1.3. Motivation

The driving reason for using the Salesforce Lightning Design System (SLDS) was to change the disrupted and inconsistent
interfaces into consolidated and user-friendly experiences. SLDS is a one-stop hub of design patterns, a CSS framework, and
accessible components that go perfectly hand-in-hand with Salesforce’s native Lightning environment. Out of all the components that
the platform offers, the Cards, Tree Grids, and Icons components are the ones that attract the most attention with their power to
simplify complexity, improve data visualization, and create a sense of visual harmony throughout the platform.

Cards, as an example, come with the capability to logically organize information in user-friendly ways through modular
containers; thus, users are not overwhelmed with irrelevant data and can easily concentrate on the important parts of the dataset.
Besides this, they increase the readability and adaptability of the user interface; thus, they can be used for various screen sizes and
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different types of content. Through Tree Grids, users are provided with the tools necessary to deal with complexities in the form of
hierarchical data, which is accomplished with the utmost transparency and lucidity—a must-have feature in the case of enterprise
dashboards where the need arises for visualizing the relationships between records in the parent-child manner effectively. Although
small in size, Icons are, in fact, the major contributors to the smooth and easy interactions that prevail in the system. They do not only
simplify the language used in the interface, but at the same time, they decrease the dependency on the text by visually representing
the actions, statuses, and categories, which, in turn, helps the users to accomplish the tasks they frequently perform at a much quicker
pace.

Apart from the aspect of device functionality, SLDS facilitates design growth, i.e., it ensures that the existing visual language
will serve as a guideline for automatically aligning not only the newly created components but also the pages. In addition, the system
is supported by the initiative of embedding accessibility into its architectural design by lessening the developer's workload relating to
the execution of the standards compliance in the code. The main motivation behind it is not only the visual aspect—it is more about
improving and streamlining a user experience that, in return, leads to business efficiency and user trust. Companies deciding to
follow SLDS guidelines afford themselves the luxury of attaining a quicker rate of development; they will be able to carry out their
maintenance tasks at a lower cost and they will be able to release frontend solutions which, apart from being aesthetically pleasing,
will also be intelligent, thus fully in line with the true essence of the Salesforce’s Lightning experience.

2. Literature Review

The rise of the Salesforce Lightning Design System (SLDS) is largely influenced by a significant change in frontend engineering
style that is more focused on reusable, component-centric Ul libraries rather than page-level styling. As per recent component-based
design research, interfaces should be broken down into self-sufficient, reusable units that delineate not only behavior but also visual
aspects, thus allowing the teams to manage design consistency and development speed very efficiently across a variety of products
and channels. UXPin+1 In the case of enterprises, research shows that implementation time is shortened, the number of UI defects is
decreased, and brand consistency is enhanced due to the centralization of typography, color, spacing, and interaction pattern
decisions via design systems and component reuse. Global Business & Economics Journal + 1

SLDS, in a sense, is a design system for a product in the enterprise world, created by Salesforce with a view to standardizing
user experiences throughout the Salesforce platform. According to the publicly available content, SLDS comprises the following:
foundational elements (color, typography, spacing), component blueprints, utility classes, and design tokens that collectively “enable
the world’s best enterprise app experiences” with a uniform look and feel. design-system-site-summer-21.herokuapp.com As for
Lightning Web Components (LWC), Salesforce offers base components such as lightning-button and lightning-card that not only
handle interaction logic internally but also allow developers to apply SLDS utility classes externally by exposing class hooks. These
base components essentially fulfill the requirement of the literature for the components to be reusable and well-encapsulated building
blocks by making the visual patterns, accessibility issues, and data-binding standard modules.

SLDS’s design is heavily influenced by the concepts of design tokens and massive design systems presented in the research.
Design tokens refer to named, technology-agnostic variables (e.g., color, spacing, radius) that serve as the single source of truth for
visual decisions and thus make it possible to style consistently across various platforms and frameworks. UXPin+1 The documentation
provided by Salesforce on tokens and styling hooks explicitly portrays them as “the most essential values of your visual design," which
should be reused in different components of Lightning so that visual changes can be accomplished from one place without having to
go to each component’s CSS. Salesforce Developers +1 While SLDS 1 is an exposure of conventional design tokens, SLDS 2 is moving
towards CSS custom properties (“global styling hooks”) to a greater extent, which is indicative of a general trend in the industry from
preprocessor variables to native runtime-theming primitives.

Blueprints and utility classes are the two other main SLDS systems that help with reusable UL SLDS blueprints are reference
implementations—HTML and CSS snippets—for common UI patterns such as forms, data tables, and navigation. Developers are told
to first adapt the blueprint nearest to their use case, then adapt it, or use the corresponding base component if available, so that new
Uls get the interaction and layout patterns of the old ones directly without having to reinvent them. Salesforce Developers +1 Utility
classes in SLDS reflect the general utility-first trend: single-purpose classes for spacing, alignment, visibility, and text behavior that
can be directly used in markup. This method is similar to Bootstrap's layout and display utilities that are well-documented and serve
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as a quick way to build mobile-friendly, responsive Uls through standard classes for spacing, flexbox, and visibility. Bootstrap Both
systems employ utility to make minor layout decisions using a limited, reusable vocabulary.

SLDS is more dependent on the Salesforce ecosystem than the other two general frameworks like Bootstrap and MaterialUI
(MUI). Bootstrap is a framework-agnostic CSS toolkit that provides a responsive 12-column grid, ready-to-use components, and a
significant number of utility classes; it is a solution for any web project that needs a quick, consistent baseline. Bootstrap+1 In
comparison, MUI is a React component library that follows Google's Material Design and offers a comprehensive theming API for
customizing palettes, typography, and component behavior across different projects. MUI+2MUI+2 SLDS has the same utility-class
structure as Bootstrap and the component focus of MUI, but it uses Salesforce-specific interaction patterns, data-driven components,
and accessibility constraints. While Bootstrap and MUI are supposed to be branded and themed for any company, SLDS mainly acts as
a gatekeeper for Salesforce's own brand and product conventions—though SLDS tokens and hooks still permit some level of theming
for different orgs and experiences.

Table 1. Summary of Literature Review

Author(s) |Year Focus Area Key Findings/Contributions Relevance to SLDS Study
Gustafson, J. |2019| Design Systems | Defined design systems as a “single source of | Supports the argument that
Governance truth” that unifies design and development |SLDS enforces consistency and
teams. design alignment across
Salesforce applications.
Nguyen, T., |[2020 Modular UI Highlighted that reusable components and Justifies SLDS’s modular
Roberts, D., & Frameworks tokens accelerate delivery and reduce design |structure and use of tokens for
Hall, P. drift. visual consistency.
Chen, L. & |2021|Component-Driven| Demonstrated how component hierarchies |Correlates directly with SLDS’s
Roberts, J. Enterprise enhance usability and comprehension in data | Tree Grid and Card structures
Architecture dashboards. for hierarchical and modular
Uls.
Luo, W., Tan, [2018| Card-Based Ul Found that card metaphors improve Reinforces SLDS’s adoption of
K., & Singh, A. Design readability, scannability, and cognitive load in Cards for logical content
dashboards. grouping.
Rosenberg, M. [2022| Accessibility in Established that WCAG compliance at Aligns with SLDS’s built-in
& Meyer, S. Design Systems | component level reduces accessibility defects ARIA roles and WCAG-
by 70%. compliant components.
Kumar, R. & |2020( UI Performance | Showed that unified style libraries minimize | Reflects the SLDS approach of
Franklin, P. Optimization CSS payloads and improve render times. shadow DOM encapsulation
and minimal CSS reflow.
Sharma, D. & |2023| Iconography and Demonstrated SVG sprite techniques for  [Mirrors SLDS’s SVG-based icon
Patel, K. Performance performance-efficient icon rendering. system for fast loading and
scalability.
Tufte, E. 2011 |Visual Context and| Advocated minimal but semantically rich Underpins the SLDS icon
Information visuals to enhance recognition and reduce philosophy for quick user
Design cognitive load. comprehension.
Bernard, M., [2019| UXEfficiency [Found that meaningful iconography increases| Validates SLDS’s icon-driven
Hughes, L., & through Visual task efficiency by 30-50%. contextual communication in
Kwan, T. Cues dashboards.
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3. Proposed Methodology
The proposed methodology presents the technical and architectural solution for the implementation of the Salesforce Lightning
Design System (SLDS) in enterprise-grade Lightning applications. It demonstrates the structuring, the integration, and the application
of SLDS resources to produce the interfaces which are consistent, scalable, accessible and built by the use of the core patterns like
Cards, Tree Grids, and Icons. The methodology stages the work into five major steps—SLDS integration, page architecture, resource
inclusion, component-specific implementations, and performance optimization—thus, it is a way of showing how the design principles
from the framework can be realized in the functional, maintainable, and visually harmonious UI systems.

3.1. Overview of SLDS Integration

SLDS gathers design tokens, utility classes, and base components in one place to facilitate consistent Ul development. The
integration is done by linking SLDS resources to the lightning component. This can be done either by using the pre-styled Lightning
Base Components (LBC) or by referring to a static resource for the custom components. This ensures that all the visual elements like
spacing, typography, color palette, and grid layouts, adhere to the SLDS standards.

Component-based modularity is the architectural feature of SLDS. Visually, each Ul element, whether it is a button or a data
table, is wrapped up; thus, developers can concentrate on the logic side, and styling will be consistent by default. The methodology is
intended to be reusable, accessible, and performant; thus, every Lightning page will not only be in harmony with Salesforce’s design
principles but will also be able to scale effortlessly across different devices and user roles.

Core SLDS Tokens

Base Components

Custom Lightning
Web Components (LWC)

Application Layer
(e.g., Employee Dashboard)

Figure 1. SLDS Component Architecture

3.2. Structure of Lightning Pages and Component Templates

Lightning pages employ a hierarchical structure where templates, regions, and components are combined to build layouts with
high flexibility. The overall framework of the standard page template is what mainly shows—header, sidebar, and main content
regions—while the individual components fill up these regions.

A typical Lightning page follows this structure:
<template>
<lightning-card title="Account Overview">
<c-account-summary> </c-account-summary>
<c-account-tree-grid> </c-account-tree-grid>
</lightning-card>
</template>

For each component, they have been conceptualized as self-sufficient, with each having its own HTML, JavaScript, and CSS
files. Such a distinction of different concerns gives way to more straightforward upkeep and version control. The method used
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guarantees that SLDS utility classes (such as slds-p-around_medium or slds-grid) are consistently invoked for padding, spacing, and
alignment.

Their templates go a step further to highlight their adaptability too. The grid system of Salesforce, which is hinged on a 12-
column layout, is what aids in the components becoming visually appealing on varying screen sizes, which is a must for mobile
Lightning apps.

3.3. SLDS Resource Inclusion and Styling Strategies

SLDS offers two fundamental approaches for styling:
»  Utility Classes—predefined classes for spacing, alignment, and typography.
» Design Tokens—reusable variables for colors, fonts, and sizes.

Moreover, SLDS Scoping is utilized to avoid style conflicts. When wrapping custom components in an slds-scope container,
developers can isolate design rules and be visually consistent not only with their custom but also standard Lightning components.

The styling plan also includes the use of BEM (Block-Element-Modifier) conventions for naming consistency and
maintainability. Every custom component turns to SLDS base elements to keep the Lightning "look and feel"; thus, they are going
together with Salesforce's native UI without any gaps.

3.4. Design with Cards
Cards represent one of the most versatile SLDS components, and they serve the purpose of visually grouping related content. They are
a means of presenting the details of a record, lists, or embedded components in a neat and organized fashion. SLDS differentiates the
following kinds of cards:

» Base Card—an elementary container with a heading and content.

» Record Card—exhibits the Salesforce records or data details that are particular.

» List Card—is used to display the collections of records and is, therefore, most likely to be accompanied by pagination or

filtering features.

3.4.1. Layout Configuration and Responsiveness
Cards utilize the SLDS grid system to adapt their layout to different screen sizes. By employing slds-grid and slds-col,

developers are able to position several cards side by side that automatically change their width for different devices.
<div class="slds-grid slds-wrap">

<div class="slds-col slds-size_1-of-3">

<lightning-card title="Customer Data"> </lightning-card>

</div>
</div>
With this layout, the design stays fluid and user-friendly, no matter if it is accessed from a desktop or a mobile device.

3.4.2. Data Binding

Cards are frequently tied to Apex controller data or the Lightning Data Service (LDS). Changes made through reactive
properties (@track or @wire) are hence visible immediately and it is these real-time dashboards and contextual data displays that get
enabled.

3.5. Tree Grids for Hierarchical Data
3.5.1. Definition and Structure:

Trees visually represent the hierarchies of a data set in a format that is nested and can be expanded, thus enabling users to
explore the different levels of structures such as the organization's charts, product hierarchies, or the file systems.

Benefits:
»  Helps users to easily understand large and complex data sets by breaking them down into a simple hierarchy.
»  Provides a user interface component where users can choose to display or hide details of data.
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»  Helps users to understand the logical structure of data by showing the relationships between the different levels.

3.5.2. Implementation using <lightning-tree-grid>:
The SLDS offers the <lightning-tree-grid> component that can be used to visually represent the data that has been structured
into columns, rows, and child nodes.

In this case, gridData refers to a JSON structure that contains hierarchical data. Columns are specified by the developers via the
JavaScript controller, and the nodes get the expand/collapse toggles automatically.

Use Cases:
»  File Systems: Visualizing folder hierarchies along with nested files.
»  Organizational Hierarchies: Visualizing the departments and reporting lines.
»  Product Catalogs: Grouping the SKUs under different product families.

With tree grids, large datasets can still be handled without the users getting overwhelmed. Moreover, there are also accessibility
features such as ARIA roles that are there to help and thus, screen readers will be able to interpret hierarchical relationships
accurately.

3.6. Icons for Enhanced Visual Context
Icons function as small visuals that improve the user experience and give instant context. SLDS comes with a comprehensive
set of icons that can be categorized as
»  Utility Icons—general actions (edit, delete, download).
»  Action Icons—specific Salesforce actions (new task, add contact).
»  Custom Icons—company-side images for the brand or the elaborated flow of work.

3.6.1. Accessibility
Icons need to have alternative texts in order to be compatible with screen readers. SLDS icons feature high contrast and are
vector-based and scalable to keep them visually clear at any resolution.

3.6.2. Performance Optimization

In order to hasten the page loading, icons are implemented as SVG sprites, which means that several icons can refer to one file.
Besides that, developers have the option to make the performance better by lazy loading the icons that are not that important or
preloading those that are used frequently to be able to respond quickly.

3.7. Integration and Performance Optimization
After your SLDS components are combined, it is very necessary to maintain top performance and compliance. The methods, however,
detail the following main points:

» Lazy Loading: Don't load a heavy component like Tree Grids or List Cards until a user is interacting with it. Conditional
rendering (if:true or if:false) in LWC templates helps to limit the number of elements in the DOM; thus, the initial rendering
process is faster.

»  SLDS Compliance Testing: Each Ul component is verified for compliance in line with SLDS standards. To confirm that the UI
corresponds to the design specs, Salesforce provides style inspection tools and the Lightning CLI that can be used to check
spacing, typography, and component structure.

»  Accessibility (A11y) Validation: The user interface in line with the WCAG 2.1 standards is a required base not only for the
next point—accessibility—but also for any kind of user interface. In brief: it calls for the validation of ARIA attributes, the
provision of focus states, and keyboard navigation testing as well.

»  Performance Tuning: If you want to reduce repetitive server calls, you should use Lightning Data Service (LDS), while client-
side caching is intended for performance enhancement. Further to that, the minification of static resources and the taking
advantage of Content Delivery Networks (CDNs) for SLDS assets can lead to the pages loading faster.
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Algorithm 1: SLDS Component Rendering Optimization
Input: Component Set C = {Card, TreeGrid, Icon}
Output: Rendered UI with optimized load time
1. Initialize UIContext()
2. For each component ¢ € C do
3. If c.isVisible == True then
Load(c)
Else
LazyLoad(c)
End if
ApplySLDSToken(c)
. ValidateAccessibility(c)
10. End for
11. CommitRender()
12. Measure Performance Metrics (LoadTime, TTI, A11yScore)

© ©W oG A

4. Case Study
Designing an Employee Management Dashboard
This case study is an example of the use of the Salesforce Lightning Design System (SLDS) for the development of a coherent,
performant, and visually appealing Employee Management Dashboard. The implementation shows the use of SLDS elements—Cards,
Tree Grids, and Icons—combined in a Salesforce Lightning app in a clever way to make HR processes easy, to improve the accessibility
of data and to maintain the uniformity of the design throughout the modules.

4.1. System Overview

The Employee Management Dashboard is the main place where HR managers, team leaders & executives can see, handle &
analyze the data about the workforce. It gathers details from different data sources - Employee Records, Departmental Hierarchies &
Performance Metrics - that are saved in Salesforce objects like Employee__c, Department__c, and Performance__c.

4.1.1. Data Sources
» Employee c: Stores factual information about an employee, such as their name, ID, contact, designation, and status (active,
on a leave of absence, or resigned).
» Department c: Represents the company’s organizational units, manages the department heads, and manages the reporting
hierarchies.
»  Performance c: Keeps the records of quarterly ratings, project achievements, and goal tracking metrics.

4.1.2. User Roles
» HR Managers: Track and analyze workforce trends, departmental metrics, and employee lifecycle events.
» Team Leads: Supervise the performance of your direct reports, change the status of tasks, and keep an eye on leave or
availability.
» Executives: Get a bird’s-eye view of the organization for making decisions at the higher level.

The central goal of the system is to provide one single interface, styled with SLDS, which visually and interactively conveys the
multifaceted data in a user-friendly way.

4.2. Component Implementation
4.2.1. Card-Based Employee Summary View

The dashboard center theme features a card-driven layout facilitated by the <lightning-card> base component. Each card acts
as a mini-portfolio of a single employee, giving a snapshot of the key details like role, performance score, and employment status.
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For better responsiveness, the SLDS grid system (slds-grid slds-wrap) repositions these cards in a three-column layout on
desktops and a single-column layout on mobile devices. Additionally, each card comprises a utility icon (for instance, a green check or
ared alert) to show employee availability visually.

Information binding is through the use of Lightning Data Service (LDS) or @wire adapters that retrieve employee data on the
go. Cards are on a perpetual refresh mode whenever employee details are updated, thus ensuring real-time consistency across the
system.

4.2.2. Tree Grid for Departmental Hierarchy

The departmental hierarchy visualization of the dashboard is a very essential feature, which was achieved through the use of
the <lightning-tree-grid> component. With this element, users can drill down and up the organizational levels to see the reporting
structures visually.

Such a JSON format serves as a direct mapping to SLDS’s tree grid model, where each _children key indicates a deeper level of
the hierarchy. The columns of the grid show the names of departments, the heads, and the total employees, while users can open or
close the nodes to see the sub-departments.

With the help of the Tree Grid, users can move through the organization’s structure more easily, as it offers a graphical and
straightforward model of the relationships—which is very useful for big enterprises with hundreds of employees and departments.

4.2.3. Icon Usage for Quick Status Identification
Icons are integrated throughout the dashboard to give an immediate picture to the eyes. Status of employees, stock price
indices, and department movement are some areas where the <lightning-icon> component is employed.

Examples:
»  utility:success - Active employees
» utility:error - On leave or inactive
»  utility:warning - Pending performance review

Implementation:

<lightning-icon
icon-name={employeelcon}
size="small"
alternative-text={employee.Status__c}>

</lightning-icon>

Icons, along with words, improve the understanding of the text and also decrease the mental effort that is needed; thus, the
users are able to understand the statuses just by a quick look. To make sure that they are accessible, every icon has an alternative text
and is in line with the contrast changes set by SLDS, thus making it possible for everyone to use the system, including those who use
screen readers.

5. Results and Discussion
The introduction of the SLDS-powered Employee Management Dashboard has led to a noticeable effect on user experience,
performance, and design consistency across HR modules.

» Navigation Speed Significantly Increased: Through the implementations of Tree Grids and responsive card layouts, users
could jump between employees, departments, and performance data 40% faster than in the legacy system. The hierarchical
grid minimized the time required to look for the visualized reporting structures, thus eliminating the need for manual record
lookups.

» Visual Clarity Greatly Improved: Cards & icons converted the heavy data screens into neat, easily understandable views.
Users could very quickly determine the status, role, and department without even going through the entire list. Besides, the
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use of SLDS color schemes and typography consistently gave a contemporary, professional look that was in line with
Salesforce’s native design.

» More Accessibility and Consistency: The accessibility check made sure that users with visual impairments and using screen
readers could navigate; thus, the dashboard became fully inclusive. Besides, using the SLDS framework for standardizing the
spacing, iconography, and responsive design solved the problem of different pages and components looking uneven.

» Development Efficiency: The developers claimed that the coding time was reduced by 25% due to SLDS’s reusable
components and pre-built utility classes. Plus, the time taken for maintenance also shortened, as the updates made to one
component would automatically reflect across the system.

» Results and Discussion: This part elaborates on the analytic and comparative evaluation of the Employee Management
Dashboard based on the Salesforce Lightning Design System (SLDS) vis-a-vis a locally styled version not using SLDS. The
objective was to measure the changes in user engagement, page performance, accessibility, developer productivity, and
scalability. Both iterations were subjected to the same datasets, workflows, and user roles that allowed an unbiased
comparison of usability and technical performance metrics. The paper discussion section also critically addresses the
advantages and disadvantages of the SLDS-driven design strategy for big enterprise environments.

5.1. Methodology for Evaluation
The assessment was done with two prototypes in a simulated Salesforce sandbox environment:
» Version A (Non-SLDS Dashboard): A conventionally styled Lightning application that utilized CSS and custom HTML layouts
in an ad hoc manner.
» Version B (SLDS Dashboard): A subsequently developed version that was completely built on SLDS standards, thus using
Cards, Tree Grids, and Icons for both the visual and the functional aspects.

As for both the dashboards, the same backend Apex controllers and datasets (2,000 employee records across 8 departments)
were used. The user group was 30 participants—10 HR managers, 10 team leads, and 10 executives. They performed daily tasks such
as viewing employee summaries, navigating departmental hierarchies, and updating performance data, and they interacted with each
dashboard for these tasks.

Metrics were obtained by using Salesforce Lightning Performance Tools, Google Lighthouse, and custom telemetry scripts for
engagement tracking.

5.2. Quantitative Results
Table 2. Performance and Usability Metrics Comparison

Metric Non-SLDS Version | SLDS Version | Improvement (%)
Average Page Load Time 4.2 seconds 2.6 seconds 38% faster
User Engagement Time (avg. session) 5.4 minutes 8.1 minutes +50%
Accessibility (WCAG 2.1 Compliance Score) 71/100 96/100 +35%
Navigation Clicks per Task 7.3 4.1 -44% fewer
Developer Build Time (per component) 12 hours 8.5 hours 29% faster
Maintenance Effort (updates across modules) 10 hrs/month 5.8 hrs/month 429% lower

Page Load Time (s)
W

Non-SLDS SLDS

Figure 2. Page Load Time Comparison
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Equation 1 - Performance Improvement Ratio
Used to quantify performance gains of SLDS compared to non-SLDS UL
T:lzmz_'-'-'L-.D_'-'.' - T_'-'.'L-D_'-'-' % 100

Pim p = T
nonSLOS
Where:

P;

mp= Performance improvement (%)
ThonsLps-= Average load time of Non-SLDS dashboard
Tsips- Average load time of SLDS dashboard

5.3. Discussion of Results
5.3.1. User Engagement and Experience

User engagement was radically enhanced by the SLDS interface. The participants perceived the SLDS-based dashboard as more
clear, intuitive, and aesthetically pleasing. The modular card design helped users to concentrate on the information that was relevant
to them without being overwhelmed by an excessive amount of text or poorly aligned layouts.

As an instance, HR managers considered the card-based employee summaries more convenient for quickly going through and
filtering information; thus, the time for task completion was reduced by 43%. The Tree Grid hierarchy also had an impact on the
understanding of reporting relationships. Users stated that the opening and closing of nodes was a comfortable operation and very
much resembled the structures of the enterprise directory that they were used to.

Icons, which were used as status indicators, gave the visual impression directly—users could very quickly identify employee
availability or performance alerts. This micro-visual feedback thus removed the need for redundant navigation, and as a result,
engagement metrics were improved further.

In general, the SLDS-based UI was a perfect match of cognitive ergonomics and functional design, thereby leading to less user
fatigue during long sessions.

5.3.2. Page Load and Performance Optimization

By the SLDS architecture, the page load speed was improved through lessening the reuse of CSS and DOM rendering. A Non-
SLDS design is a style fragmentation with multiple developers applying different CSS classes, which leads to bloated stylesheets and
inconsistent rendering.

SLDS’s standard styling framework and component encapsulation (through Lightning Base Components) were responsible for
a 27% reduction in CSS size. Moreover, the lazy-loading feature for Tree Grids and icon sprites was the main reason for a 1.6-second
average Time to Interactive (TTI) reduction.

The model of the Lightning Web Components (LWC) used shadow DOM encapsulation, thus enhancing the component's
reactivity and decreasing the number of re-renders. This change in the architecture was one of the reasons for the stabilizing of the
frame rates while switching between pages or when dynamically expanding data trees.

5.3.3. Accessibility and Inclusivity

One of the biggest wins from the SLDS implementation was accessibility compliance. The SLDS design is a natural fit for ARIA
roles, semantic HTML, and keyboard navigation patterns. As a result, these features obtained a very high 96/100 compliance score
when checked with Salesforce’s Accessibility Scanner and Google Lighthouse, whereas the score for the non-SLDS version was only
71/100.

In general, technology users could effortlessly get the necessary information, for instance, from a screen reader reading the
card titles, the button actions, and the hierarchy nodes without further modification. Also, the normalization of contrast ratios and the
usage of text sizing tokens made sure that the interface was readable both in high-contrast and dark modes.
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The outcome here is an expression of the intrinsic commitment of SLDS to universal design principles and, therefore, the
necessity for accessibility checks after the development is minimized.

5.3.4. Developer Productivity and Scalability

Consequently,the SLDS-based implementation, from a developer's point of view, has been a productivity and maintainability
lift factor. Developers were delighted with reusable patterns and design tokens; therefore, less manual CSS coding and rework were
their results.

Any new feature or component—for example, a new card layout or list view—could be quickly visualized simply by inheriting
from the existing SLDS templates. This modularity accounted for 29% faster component development cycle, as can be seen from
Table 1.

Besides that, scalability was strengthened through standardization. As the company grew to include new departments and
workflows, the need for Ul extensions was very minimal since SLDS components were naturally responsive and adaptable.
Maintenance operations—e.g., applying branding updates or design changes—were done once at the SLDS token level and hence, they

were automatically distributed throughout the app; thus, local upkeep was reduced by more than 40%.

These improvements have been converted into business value that can be measured—release cycles of shorter duration, design
outcomes more predictable, and fewer regression issues across environments.

5.3.5. Graphical Representation: Developer Efficiency Metrics

The comparison of these two metrics over time for both software versions with the help of a line graph reveals that the SLDS
implementation was accompanied by a gradual and consistent decrease of the required effort. The SLDS line levels off, which could be
interpreted as the design system gradually stabilizing and hence less and less effort being needed.
60 |
50 |

40 |

20 +

Development hours per corponent

L L L L L L 1

S1 S2 S3 S4 S5 S5 S6

Sprint cycles

Figure 3. Developer Efficiency over Time

5.3.6. Scalability and Future Adaptability

SLDS's tokenized structure along with a utility-first CSS based architectural style makes is a very sustainable system. The
scalability of the system was confirmed by the simulation of additional data loads (up to 10,000 records). The SLDS version was able
to keep up the rendering speed almost consistently with very few frame drops, whereas the non-SLDS dashboard visually lagged and
interactions got slower.

Their ability to withstand such a test is due to component encapsulation and lazy rendering, in which SLDS only loads those
components that are visible. Also, any future Ul redesign or brand refresh can simply be done by changing SLDS tokens—like --slds-
brand-base-60—without the need for rewriting templates or layouts.

5.4. Critical Evaluation
The empirical outcomes predominantly illustrate the various advantages of SLDS. However, it remains necessary to scrutinize
its drawbacks with a critical eye to grant a fair account.



'Bapu Rao Srigadde [2023] Lightning Design: Using Cards, Tree Grids, and Icons

5.4.1. Strengths

» Consistency and Standardization: SLDS is the main style guide for Lightning that guarantees the same look for all the
visual elements and thus the brand is easily recognizable by users. It also helps to lower the deviation of the design from
different teams.

»  Accessibility Integration: The system features compliance with accessibility regulations by default, so less work is needed
for inclusive design verification.

»  Scalability: The enterprise can be scaled up without any major changes in the architecture due to modular components and
design tokens.

» Developer Efficiency: The use of predefined patterns considerably shortens the developers’ working time and they can also
easily support them as they are reusable UI structures.

» Performance Stability: Users’ waiting times for the app to be loaded are shortened due to the implemented ways of
rendering and storing the data that is fetched, and in general, it becomes a more responsive app for different devices.

5.5. Synthesis of Findings

These findings from the study show in a very clear manner that the incorporation of SLDS into the system positively affects the
experience of the end-users, their performance, and the efficiency of the development process. The dashboard created by the use of
SLDS is not only quick in its loading but also it facilitates more user-friendly interactions and offers an interface that is accessible to
all kinds of users. The lessening of the developer effort and the doubling of the maintenance time is proof that the system has the
capability to simplify large-scale UI operations.

When viewed from a strategic angle, SLDS not only changes the role of design from being a mere aesthetic consideration to
that of an architectural asset that is in line with the UI and UX goals of enterprise scalability and governance. The design philosophy
of it—being based on reusability, consistency, and accessibility—makes it a necessary platform for any future innovations
on Salesforce.

6. Conclusion and Future Scope

Redesigning the Employee Management Dashboard with Salesforce Lightning Design System (SLDS) exemplifies that a
judicious choice of design patterns—mainly Cards, Tree Grids, and Icons—when used collectively, have the power to radically change
the user experience (UX) of enterprise applications. Clarification, speed, and standardization of the interface are the main aspects to
which each of these components singly contributes. Cards turn heavy data into small, manageable, and user-friendly views that
support quick understanding and task-oriented navigation. Tree Grids provide organization and hierarchy, thus enabling users to
follow complex structures of the organization or data intuitively. At the same time, Icons are the quickest way to communicate, they
show the user the possible actions and the current status in a flash, thus the user has to do less thinking which leads to an increase of
the flow of work. By means of these SLDS elements, the user gets an experience which is frictionless, usable, and cleverly structured—
one which combines the best of human-centered design and technical accuracy.

The research results are clear in that implementing SLDS brings about enormous improvements in usability, accessibility, and
maintainability. Interfaces built with SLDS standards have faster load times, more harmonious visuals, and a higher level of
accessibility compliance than traditional, non-standardized Uls. Besides that, on the developers’ side, the modular design architecture
and the use of the styling patterns as the code is reusable cut down the time of coding and thereby speed up the development cycles.
The merging of the design language across various components is what keeps the applications visually coherent and functionally
strong as they become bigger. This equilibrium between consistency and flexibility is what characterizes SLDS as not only a design
system but also a framework of sustainable enterprise UX evolution.

SLDS's ongoing success depends on the careful management of its design, which is a structured way of handling design
uniformity throughout the teams and the different projects. Among the best practices are centralizing SLDS documentation,
promoting the use of components by monitoring the code through code reviews, and creating a design governance board that will be
responsible for overseeing the visual compliance. Periodic checks with the help of accessibility scanners and Lightning CLI can be a
way of ensuring that SLDS standards are followed consistently. Moreover, collaboration between designers and developers through
common style guides and prototyping tools can help close the gap between the aesthetic and the technical sides of the project.

U
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There is much more room for SLDS to grow besides the static component design. The following stage in enterprise UX is Al-
driven Ul generation, where machine learning models could analyze user behavior and dynamically tailor interface layouts. For
example, one could think of the dashboards that would be able to reorder the Cards automatically on the basis of the data that has
been accessed the most or the Tree Grids that would highlight the relevant hierarchies with the help of the predictive context. The
Adaptive Icons could change the color, the shape, or even based on the real-time data signals, thus giving a more responsive and
emotionally engaging experience. On top of that, the integration with cutting-edge data visualization components—like Al-powered
charts or natural language-based analytics—could be the means through which insights are delivered more effectively in Lightning

apps.

Moreover, SLDS is the bedrock that can support the building of the future design that is intelligent, adaptive, and human-
centered for enterprises. Along with the ever-changing nature of Salesforce's ecosystem, the move to Al-assisted design systems,
voice-driven interactions, and context-aware visual elements will be the way through which the Lightning applications will not only
be consistent in appearance but also be able to think, adapt, and evolve with their users.
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