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Abstract: With the increase in people tending towards online shopping, any seller would want to set
up their own E-commerce platform where they can sell their products. The easiest approach would be
using a white-label E-commerce website. Many services on the market allow users to set up their own
web applications by giving them a set of templates which they can configure. The White-label Ecommerce
web application should have components that are configurable for different sellers using a Content
Management System. The website is built on Next.js framework on top of Nodejs, Material UI is used for
styling the components of UI which is developed using the mock-up designs built for reference. The seller
configuration data are stored in Postgres DB and fetched using APIs hosted by Fastify. The product
catalogue and cart details are fetched from the core Digital Retail Backbone APIs of existing ecommerce websites. A Content management system is also built using Typescript which will be used by
sellers to configure the website at any time. A proper functioning e-commerce web application with home
page, product listing page, product details page and a cart page are developed. Sellers/Brands can easily
customize the look, feel and functionality of the various components in their website; Add pages, content
and functionalities according to their needs and requirements. The sellers configure their platform using
Jarvis – a content management system. A proof-of-concept application is built, and project will be
continued in development to add more features and push this application to production. With this project,
the barriers to entry in the E-commerce space are very low and minimal investment is required to get
started on e-commerce journey. Seller registration, setting up one’s store is an easy process. Such
marketplaces expose a seller/brand to millions of potential customers. Anyone can start selling quickly
and begin leveraging services to start, customize and change your ecommerce business forever.
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1. Introduction
Several businesses who sell their products in stores don’t have their own Ecommerce website. The idea
of developing this platform as a service is generated targeting these business partners. The ability to build
this platform using the existing architecture of an Ecommerce website, makes it stand out from the
competition available in the market. The development of this service will be much easier, faster and
based on already existing industry level architecture.
People now are more comfortable with having a lot of options displayed on their screen and getting the
similar information available in their hand while sitting at their home. Many Ecommerce web
applications provide rich user experience. Ecommerce giants like Amazon and Flipkart in India are
growing in revenue rapidly. When the pandemic hit the world and people were forced to stay at home
and all the shops were closed, the real need and use of Ecommerce websites was recognised. Companies
have started to give more importance to their online websites. A lot of the companies who don’t have
their own website are trying to get into this online business. This is one of the reasons why this project
is of importance, using this website the sellers can configure their own website. As we are reusing some
of the existing resources from an Ecommerce website, the time and efforts to build this whitelabel
platform is reduced compared to other websites which are built from scratch.
The Whitelabel Solution - The website is built on Next.js framework on top of NodeJS, Material UI is
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used for the components of the user interface, the seller configuration data are stored in PostgresDB and
fetched using APIs hosted by Fastify. A Content management system is built using Typescript which
will be used by sellers to configure the website at any time. The product catalog and cart details are
fetched from the core DRB (Digital Retail Backbone) APIs of an Ecommerce website. The seller
configurations are stored in Google Cloud Platform, so whenever the seller updates the seller
configurations in the CMS, the changes must be reflected in the E-commerce website. This needs for the
CMS and Ecommerce web-app to be integrated together, any schema changes made in the seller
configurations data in one application should also be reflected in the other application, although care is
taken to ensure that if some part of the data gets deleted in the database, it remains unconfigured in the
CMS.
The content management system should allow any seller with a particular seller id to set up their own
website, using the CMS the seller enters the first set of seller configurations, which the seller can update
and modify at any point of time later. The functions of the Ecommerce platform are to accept these
updated seller configurations and change the look and feel of the site. The other functionality of
Ecommerce platform is exactly like any other Ecommerce website, i.e., t display home page, product
details and listing page and provide functionality for checkout journey. The customer journey remains
the same when compared to other ecommerce sites but there is a huge difference in the journey from a
seller/brand’s point of view.

2. Literature Survey
The current whitelabel Ecommerce platform includes woocommerce, shopify, mercado shops etc. These
platforms have minimum features and basic modules, they don’t charge transaction fees, support
unlimited products, customized themes and product filtering. They have products, Shipping cart,
payments, shipping and warehouse modules. These platforms don’t provide the full control of operation
to their sellers, their digital brand presence is also less. These platforms also charge commissions which
the sellers are not satisfied with. Platforms like shopify provide several templates and customizable
modules with drag and drop functionality. The seller can have their own categories, collections, and
customize the navigation. They are also provided with tools to manage inventory, promotions and gift
cards. If the seller wants the ability to develop and customize using code, that functionality is also
available.
A Whitelabel Open banking platform is built in [1] using Model View Controller architecture, although
more information is given about the background and reasons to build that platform instead of the
methodology that is being used to build it. The research done in [2] compares the similarity and
dissimilarity on how the user perceives the website among the top retailers based on electronic service
quality(e-SQ) using data from the emerging market.
Automated deployment and performance analysis of a Whitelabel solution is done in [3] which is built
using static site generators, AWS CDK (S3+Cloudfront CDN) and strapi. It discusses existing
implementations and investigates potential solutions and provides a performance benchmark of several
web technologies. The research in [4] discusses the use of micro front end to improve performance,
reduce download time, leading to the possibility of concurrent development. A micro front end breaks
down a large component into smaller parts. It also states one drawback of using micro front end, that it
increases the overall development time in case of smaller projects with small number of developers, as
developers spend more time on architecture support instead of feature development.
Research and analysis of front-end frameworks and libraries for E business development is done in [5],
stating that Angular 2 is suitable for enormous commercial projects as it contains the most comprehensive
functions and features, for small and medium scale applications which are developed for live stream,
communication and blog, React and Vue are suitable. An interactive social networking component is
implemented in an Ecommerce system in [6], which uses md5 to encrypt the password, also protecting
the database from sql injection.
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Modern Web-Development using ReactJS is discussed in [7], Lightweight DOM (Document Object
Model) is used to improve the performance. A static checker is developed in [8] that takes Open API
specifications as input, it checks whether the web API requests in JavaScript conform to these
specifications. It performs a static analysis which can extract URLs, HTTP methods. The research done
in [9] shares insights into the UX design that need to be followed while white labelling a software
product. It explains about the synchronization that is needed between business objectives, user goals and
technology parameters. It also states that white labeling a software product helps the clients gain
competitive advantage over their competitors.
The features which affect user perceived web quality are discussed in [10], which include both technical
and non-technical features. It was found that not only technical features like ease of use, design,
smartphone and tablet responsivity, information, but also non-technical features like trust, empathy, free
shipping and discount affect the user perceived web quality. This research collected the data to process
this information only from Italy.

3. Methodology
The methodology followed to develop the Whitelabel platform was an agile scrum methodology , which
is a project management system that relies on incremental development. The goal was to make a platform
for the sellers so they can develop an E-commerce solution for creating, managing, and optimizing their
customer’s digital experience; For the E-commerce application, create landing pages, homepage, product
details page etc. and provide the option to customize and configure the available details on this page and
others. The user interface developed for this application is in accordance with the design mock-ups
provided by the Design Team. Material UI is used for the making of this application which is made in
ReactJS. JavaScript and CSS is used to make the application more attractive and serve users with better
UX. This was followed by development of Backend Services in NodeJS - Back-end development focuses
on the side of the website users can’t see. Back-end development includes tasks like Building APIs and
code to add functionality to Front-end, Troubleshooting and debugging web applications, Database
management and Framework utilization. After the services are made, testing is done. The purpose of
testing is to expose faults in the interaction between integrated units. Once all the modules have been
unit tested, integration testing is performed. We perform Jest Testing on the Front-end components and
have included Cypress Tests in our application. We also use Postman to perform API Testing to check
whether all parts of the application are working as expected. Development of the Content Management
System in TypeScript - The configuration by the seller is done through Jarvis which is a single page
application. It enables developers & business users to operate and configure the different Tenant
capabilities grouped by business domains. This if followed by deployment of the application - The
deployment is done with Kubernetes on Google Cloud Platform (GCP). Gitlab is used for maintaining
the code versions and handling the CI/CD pipeline. Gitlab also allows teammates to contribute and work
together on the application.

4. Proposed Approach
There are a total of 6 modules in our proposed architecture. In this we discuss the results at every module
which are:
Module 1: Development of a basic prototype e-commerce web application - This included the making
of basic pages i.e., the home page, Product Listing and Product Details page, Cart page etc. Upon
development, we analyze the important features, components and configurable options in these sections
and define the project scope and requirements of the service.
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Module 2: Development of the Front-end User Interface - The user interface developed for this
application is in accordance with the design mock-ups provided by the Design Team. A UI mock-up is
a visual representation of a final digital product or website, including layout/hierarchy, color, typography,
icons, and other UI elements. Material UI is used for the making of this application which is made in
ReactJS. JavaScript and CSS are used to make the application more attractive and serve users with better
UX.
Module 3: Development of Backend Services - Back-end development focuses on the side of the website
users can’t see. It’s what makes a site interactive. We can also refer to the back end as the “server side”
of a website. Databases are run from a server, which is essentially a remote computer. Back-end
development will help manage this database, as well as the site contents stored on it. Back-end
development includes tasks like Building APIs and code to add functionality to Front-end,
Troubleshooting and debugging web applications, Database management and Framework utilization.
Module 4: Unit testing and Integration Testing - Unit Testing is defined as a type of software testing
where individual components of a software are tested. Unit Testing of software products was carried out
during the development of an application. An individual component may be either an individual function
or a procedure. Integration testing is the process of testing the interface between two software units or
modules. Its focus is on determining the correctness of the interface. The purpose of integration testing
is to expose faults in the interaction between integrated units. Once all the modules have been unit tested,
integration testing is performed. We perform Jest Testing on the Front-end components and have
included Cypress Tests in our application. We also use Postman to perform API Testing to check whether
all parts of the application are working as expected.
Module 5: Development of the Content Management System - The configuration by the seller is done
through Jarvis which is a single page application hosted in Firebase that exposes Osmos (aka Catalyst
Core) capabilities on a user-friendly interface. It enables developers & business users to operate and
configure the different Tenant capabilities grouped by business domains. e.g., Product Catalog,
Inventory, etc. Jarvis is connected to postman collections through patch seller APIs, so whenever a seller
wants to update the UI, the seller can make changes in the config server (Jarvis) which updates the
postman collection and UI. The Jarvis application is built in TypeScript and unit testing for the different
components are also taken care of.
Module 6: Deployment of the application - The deployment is done with Kubernetes on Google Cloud
Platform (GCP). Gitlab is used for maintaining the code versions and handling the CI/CD pipeline. Gitlab
also allows teammates to contribute and work together on the application.

5. Results
The final product of this project is a full-fledged E-commerce web application with customisable and
configurable components. Whenever the seller wants to change any configuration, like change the label
on the Home page’s “Offers” component to “Discounted products”, he just needs to update that in the
Jarvis application which acts like a content management system. This is related to the Content
Management System, and that can be analyzed by giving different values as input. But for the
Ecommerce website of the sellers, we use the Google Lighthouse for analyzing the performance.
Experimental dataset for analyzing the performance of our website is fixed, the website uses the seller
configurations which are stored in Google cloud platform, and other related data like product
information, cart information search results come from the DRB APIs of an Ecommerce website.
Performance analysis is done using google lighthouse, in the following image, we can see that the
performance score of our website is 70. The total blocking time is 0ms. First contentful Paint is 1.7s as
well as Time to interactive is 1.7s. We also get the best practices followed report along with the report,
and the score for our website is 83.
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Figure 5.1: Google Lighthouse Performance Analysis Report

6. Conclusion
The current Whitelabel solution has all the pages developed which include home, product details, product
listing and cart page. None of the pages have any hard coded values, all the product and cart related
API’s come from core DRB API’s and seller configuration data come from the GCP database. The
checkout and payment gateway needs to be integrated, and the CMS webpage needs to be enhanced.
This platform will provide a lot of business opportunities to numerous sellers/brands. The website is built
using the latest technologies, like the MUI for the components and react web framework and uses Fastify
which provides quick routing.
The development time of this platform is reduced because the existing browse and commerce APIs are
used to fetch product and cart details. If it was to be built from scratch, then it would require time to
build these API’s and use them in our Whitelabel Ecommerce platform. The design of User Interface is
developed using the mock-up design created by UI developers. Along with the desktop view, the mobile
view design is also developed parallelly. Before developing the CMS platform, Postman application was
used to update and modify the seller configurations, which change the look and feel of the seller's
website.
Whenever a component is introduced in any of the pages, the corresponding unit tests are written,
covering the function, branch and statements in that component. After integrating all the components,
the cypress test for that page is written. Currently the UI designs for CMS website are being created,
once they are ready, corresponding pages for CMS will be developed. The CMS uses PATCH request
API for the database containing the seller configuration. There are different tabs provided in the CMS
like home page, product listing page, cart page. Entering a new value for configuration will be directly
in the Ecommerce platform.
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