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Executive summary

This report summarizes my internship at Neighborly, the world’s largest home services company, headquartered
in Waco, Texas. Neighborly has grown from one brand to over 30, with 5500+ franchises globally, and reported a
revenue of $4.1 billion in 2023.During my internship at Neighborly, | contributed to Two significant projects;
development of an Invoice Audit Management System and the enhancement of test case generation using Chat
GPT. For the Invoice Audit Management System, | automated the comparison of vendor invoices with internal
data, significantly reducing manual effort and errors. | developed the backend using C# .NET. In the test case
improvement project, | used Chat GPT automate the generation of test cases, tripling our test coverage and

ensuring consistent test quality.

These projects enhanced my technical skills in CH, .NET, TypeScript, Jest, and database management with
PostgreSQL and MSSQL. | applied object-oriented programming concepts and learned the importance of code
quality, effective time management, and clear communication. This internship provided practical insights into
using technology for operational efficiency, preparing me for future professional challenges in a large-scale,

multinational environment.
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1. Company Overview

1.1 Bird’s Eye View

Neighborly is the world’s largest home services company, delivering premium service experiences across
homes and businesses, primarily through franchising, headquartered in Waco, Texas. They started over 40 years
ago with one brand and have now grown to own 30+ brands and 5500+ franchises across the globe. They have
operations in the US, Canada, Mexico, UK, Germany, France, Austria, Portugal, Ireland, Australia, and New

Zealand. The company has reported a revenue of $4.1Billion in the year 2023.

Like most companies, Neighborly has an official mission statement and vision; however, unlike other
companies, we also have a Code of Values that each employee is urged to follow and know by heart and with
heart. The Code of Values serves as a set of universal guidelines by which we strive to adhere, from the bottom

of the organization all the way to the top. In fact, any meeting of three or more employees of Neighborly begins

We live our
Code of Values by...

Showing respect for
all people

Acting with integrity
in all dealings

Serving customers
with enthusiasm

& Having Funin
the Process!

neighborly

a community of home service experts

with a reciting the Code of Values. (Neighborlybrands website, n.d.)

The brands are broadly classified into three categories, Repair, Maintain, Enhance.

1. Repair: Undertakes work that involves repairing. Generally, tends to be nonrepeating work.
2. Maintain: Undertakes work that involves maintenance and usually are jobs that repeat over time.

3. Enhance: Services that provide enhancements and like repair, tend to be nonrepeating.



The GCC is part of the CTO Organization which looks as shown below:

Jon Shell
Interim Chief
Executive Officer

e

Ameer Wahid
Chief Technology
Officer
Brett Dirr Karen Nogueira Luis Boy Chad Martin Timo Carl Muthu Easwaran MAry Miller Shekhar Manjargi
i ing, Data Project Engineering, Chief Enterprise Engineering, Office Manager Engineering, Nbly
Technology Analysis icati Architect Digital Technology India site Leader
Office Integrations
Figure 1: CTO Organization
Further, the team at the Neighborly India GCC looks like follows:
Onverity Digital
Starfleet Galaxy SuperNova Artemis Chargers strikers ThunderBolt Explorers Quaterbacks
Code Krieg OPAL BIT Wolf CAN DBAT Falcon pegasus



1.2 Products

Onverity

Neighborly has acquired 30+ brands. Some of these brands use some third-party Field Service
Management (FSM) apps and Point Of Sale (POS) apps. The brands need to pay to avail these services, and
secondly, the brand does not own user data in the strictest sense of the word. Neighborly, therefore decided to

come up with a Field Service Management / Point of sale system of their own.

Onverity is a field service management system that manages companies' field operations: scheduling,
dispatching, workorder management including leads, estimates, and invoices. This application is used by various
users like neighborly admin, concept admin, business unit admins, business unit operator. These users are
responsible for the creation of leads, estimates, workorder, managing various setting for the brands, adding
invoicing details and other brand specific needs. Onverity also acts as a point of sale, allowing the brands to
generate estimates and invoices, and execute the payment for the generated invoices and where sales taxes may

become payable.

When the brands decide to use Onverity as their FSM/PQOS a few positive changes happen for Neighborly
from a business perspective. The fees that were being paid for third party software now come to neighborly, so
another revenue stream is available apart from royalties. Next, the brand since is a child entity of neighborly,
owns all the user data, be it customer data, workorders, estimates, leads etc. This large amount of data allows
the company to run effective data analytics to improve on business metrics and gain insights into key factors that

can help improve the functional efficiency of the business.

Currently, Onverity have onboarded three brands: Dryer Vent Wizards, House Master Services, and Five

Star Painting (in User Acceptance Testing). Next brand in line to be onboarded is Mosquito Joe.

There are multiple scrum teams for Onverity which take care of various facets of the application.

e Starfleet — Leads, estimates, workorder, dispatch

Galaxy — Customer, configuration, notification, synchronization, product catalogs, analytics

Artemis — invoice, billing

e Supernova —field application



@ onverity

Sign in to your account

Email Address

Password

Forgot your password?

© 2024 Neighborly Company and its affiliates. All Rights

Reserved
Terms of Use and Privacy Policy

Figure 2: Landing Page of the Onverity Web application.

1.3 Sections in the Organization

At a larger level, the operations of the GCC are classified into four main verticals: Onverity, Digital, and
Integration Apps, and Data & Analytics. Apart from these, they also have a Systems, Quality Assurance, and
Project Management teams, which work in collaboration with all other teams to provide support and enhance

the functions of other teams.

1.4 Digital

Digital team manages all the platforms that interact with our customers, homeowners that request for home

services provided by franchise.

Neighborly has several brands that have been acquired and operate under its umbrella. Each brand has different
website which has its own distinctive look and feel. Digital aims at migrating all brand websites onto a unified

platform while providing a consistent, personalized experience for Neighborly’s web and mobile needs.

Migrating all brands to single platform will help better management of brand customers. while ensuring

consistent look and feel across all the websites

will help customers identify brands belonging to neighborly and transition them to multi brand customers.



Summary of the Websites Involved:

Neighborly Corporate Website (www.neighborly.com): Primary website for brand information, customer

engagement, and service offerings.

Your Hub for Home Services h -] signin| Join

Apply Locally ~ ContactUs — Own aFranchise

€1 (855) 217-8437

Gal Us 247

Schedule Now

.
nEIghborlg Services Neighborly Done Right Promise™ About Expert Tips

Hi, Neighbor.
Need a hand

around the house? A !l G

Pro-Trade-Net (www.protradenet.com): B2B platform connecting businesses and vendors with a focus on secure

transactions and vendor management.

To log in, a oneime account verification and password reset is required. Click Forgot Password on the login screen if you have not
completed this process.

¢ 1-800207:8514

LOG IN >

Home Memberships Vendor Vendor Application Testimonials ~ Meet Our Team  FAQs

BRINGING BUSINESSES
TOGETHER
IS OUR EXPERTISE



http://www.neighborly.com/
http://www.protradenet.com/

franchisee Onboarding (https://franchise.neighborly.com): Portal for new franchisee onboarding, including

applications, resources, and training.

¢ ss430326
How This Works  Industries Brands The Neighborly Benefits  Investment Territories  Blog Contact

neighborly

FRANCHISING

We do more than award franchises.
We deal in dreams.

GET STARTED

Neighborly Mobile App: Mobile application providing similar functionalities to the corporate website with

additional mobile-specific features like push notifications and location services.

Find Local
Home Service
Experts, Special
Offers, and
More on the

eSS,
o)
Vet
~ s

et

_—
e
= \ W anat
Download The Neighborly App Now ,-v\““"n wh
— It's Free! - =
. @
S S

neighborly

your hub for home services



https://franchise.neighborly.com/

1.5 Integration Apps

The Integration Apps is the core function that deals with integrating brands that have been acquired by
Neighborly by moving all the necessary data into the data lake and all other systems wherever required. They
work closely with the Brand Owners and other stakeholders to learn the how the brand operates, what their needs

are and then translate them into technical requirements, to be fulfilled by the respective team.

BIT interact with representatives of the brands to understand their processes, the kind of data they have and the
profile of their customers, the kind of loads they handle generally etc. The next step is to get the brand to fill a
contract management template. The filled template is verified by BIT and if any discrepancies are found, the
brand is then made to rectify them. This template is then fed into a database called FranConnect. The data is
then copied from the FranConnect into FranForce database which is the primary database for Brand Data such

as Customers, Workorder, invoices, payments and such.

From FranForce, this data must be migrated to the Onverity Database using APIs by transforming it as required
by the API payload structure. This data is then verified for correctness and integrity and if there are any lapses,

they are corrected before the data goes into the production database.

The teams associated with this function are critical to business of the company as they deal with many of the
data operations and make it readily available for other functions to use without which, their functioning would

be much harder.

1.6 Data & Analytics

The Data & Analytics team works with the rest of the organization to help identify key improvement metrics

based on all the data available in the Data lake

1.7 Quality Assurance

The quality assurance team is of absolute importance as they make sure that all products and services that are
being delivered are fully functional and have no bugs, as bugs in production lead to loss in reputation and

revenue.



2. Tasks Handled.

As a part of the internship, | first had to learn some basics of the tech stack being used in the company. This
mainly consisted of C# .NET, Entity Framework Core, Unit Testing, Design Principles and Design Patterns. After |

completed the initial study, | was assigned to design and implement an Invoice Audit Management System.

2.1 Invoice Audit System

The main Aim behind this project was to ease the work of the scrum master. The organization consists of several
internal teams along with that it also has some vendor teams that work on company’s internal projects. Some
members' work duration is project based, some on month based. At the end of the month the vendor teams
send their invoice to the neighbour. Now the scrum master’s job is to check the invoice and billable hours and

make sure that it tallies with the internal data.

Previously this work was done manually by the scrum master by comparing the vendor's invoice with the data

from the ADO which was then exported to an excel file.

This manual work was very time consuming and could also lead to human error. To overcome this, we have

implemented the Invoice Auditing system.

Invoice audit is a software that accurately and efficiently compares invoiced hours to expected billable hours of
a given month for each team member while considering leaves, billable status, billing cycles, and working days

etc.



This project consists of 5 main modules:

e Vendor Management

YYour hub for Home Services

Vendor Form

e Team Member Management

Your hub for Home Services

Team Roster

Vendor Name * Project Name *
Vendor X Project X
Billabe Hours * Location
7 |- ) l
United States of America (USA) m
India
Vendor Name Project Name Location Billable Hours Actions
-, pl India 8 7
——— E—— USA 8.5 VAR
amy— Em—— India 8 VAR
Vendor Neme Project Name
Vendor X - {»Projem X - |
(oL LLEAZIEEN No file chosen
earch Employee
Team Member Name IsBillable Location Start Date End Date Skills Action
ENTER NAME YES ~ India - Start Date End Date Select Skills m

10

Sign in | Join

Sign in | Join



Holiday Details

(@) Tnis application was built using a trial version of Syncfusion Essential Studio. Ta remove the license validation message permanently, a valid license key must be included. Claim your free account

Add Holidays

\‘t‘::;’;*;‘ “ - :;:‘!m - Selected Holidays:
05/06/2024
13/06/2024
June 2024 AV
Su Mo Tu We Th Fr Sa

16 17 18 19 20 21 22
23 24 25 28 27 29
30

Team Member Leave Management

YYour hub for Home Services h

Leave Form
Vender Name
Vendor X - Project X -
1o LEASIEEN No file chosen 3 DOWNLOAD TEMPLATE
Team Member Name Start Date Leave Quantity (Days) Type of leave Action
I nter Name - ] Start Date =xample : 2.5 Select - ‘ ADD
Jhon doe

11
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Vendor Invoice Auditing

Your hub for Home Services Sign in | Join

@ Invoice Audit

donih Vear
June - 2024 - Choose File ER[RIIRlotT0]
+
g

= dhepandessest  beofDcies:2

Vendor Nanuiniessse Month : January I ¥
Project Name : dimmmsiige Year. : 2024
Employee Invoiced Hours  Expected Hours Variance
— 136 128 8
ST 144.5 144 0.5
cmisnsiiinisass 0 184 184 B

2.2 Sections | have worked on.

| worked Mainly on the backend part. Backend part was built using C# dotnet as for database we use

Postgres database which was later migrated to MSSQL. We used swagger for Api testing.

Vendor invoice Auditing module is a key part of our system that lets users upload and analyse invoice data
from Excel files. It compares the hours on the invoices with the expected hours calculated from other parts
of our system. It flags issues like hours billed for non-billable team members, work done on weekends, or
hours that go over the daily limit. It also creates detailed reports about these discrepancies, giving managers

useful information to act.

2.3 My Schedule

| worked on this project from 16th January to March 13, Monday to Friday, from 9.30 to 6.00 taking up to 1

Pl (program increment) i.e. 4 Sprints.

12



2.4

2.5

Types of task and Hands on Experience

While working on this project | was assigned the task of creating database tables for the whole project using
a code first approach. code-first approach, which is part of the Entity Framework in .NET, allowing me to

define the database schema using C# classes. | created 5 such classes.

The next task was to create classes that interacted with these database tables/ classes. They were called

repositories. | created a repository for team members, which was one of the key tables.

In the Vendor invoice Auditing module, the task was to parse an excel file into the backend and compare its

data with our systems data. We used the EP plus library to parse the file.

Relation to classroom learning

C# .netis a highly object-oriented framework. Concepts like design frameworks, inheritance, polymorphism,
interfaces were highly used in our projects. We had learnt these concepts in object-oriented programming
class using java. Also, we used Postgres SQL database which is a relational database. We learnt similar
commands in our database design class using Oracle DB. The MVC structure (Model View Controller) that

we had used in our backend, we had learnt it in theory for web development course.

13



2.6 Testcase improvement using ChatGPT.

The project aimed to automate test case generation by utilizing ChatGPT to automatically create test cases for

various parts of the codebase, thereby minimizing the time and effort needed to manually write test cases.

currently developers must spend a lot of time writing each test case by hand. This means they must understand

the code well and think of all the different situations it might face. This manual effort often leads to

inconsistencies in the quality as different individuals may have varying levels of expertise and attention to detail.

Moreover, manual test case generation can overlook edge cases and uncommon scenarios, resulting in potential

gaps in test coverage. The repetitive nature of this task also means that valuable time is lost that could have been

used for other important tasks.

But with ChatGPT, things get easier. ChatGPT is like a smart helper that can make test cases automatically. It can

quickly generate comprehensive test scripts that cover a wide range of scenarios, including edge cases that might

be missed in manual processes. This automation ensures consistency in test case quality and format across

different modules, enhancing overall test coverage and robustness of the application. This means we get better

test cases in less time. Plus, we can easily add these new test cases into our testing process, so everything runs

smoothly without us having to do much.

14



2.7 our approach:

To execute this project, we were given a Digital website repository.it was written in pure typescript with html and
CSS. The testing framework used was jest. we started by identifying important application flows like lead-flow
etc. we generated the test cases for those files first. then we moved to files that had a test coverage of less than
30% and finally we generated test cases for the code lines initially missed. By using that approach were able to

improves the test coverage by 3x.

2.8 Hands-On experience

1. Effective Prompt Engineering

Clarity and Specificity in prompts: The quality of test cases generated by ChatGPT greatly depended on the clarity

and specificity of the prompts. Detailed and well-structured prompts led to better outputs.

Iterative Refinement: Iteratively refining prompts based on initial outputs was crucial to achieving accurate and

relevant test cases.

Validation: Despite ChatGPT's efficiency, human oversight was necessary to validate the test cases and ensure

they met required standards and covered all relevant scenarios.

Error Handling: Some generated test cases needed adjustments for better alignment with real-world use cases

and to handle unexpected errors gracefully.

D @& chatcpPT

write test cases for the given function called makeForm using jest. it belongs to
Handler. whi submitHandle , and validateForm are functions belonging to hai

and api request is imported from file with path _/. /js/src/api/apiRequest

function makeForm(){
//og \d

0,

15



CI/CD pipeline

One of the responsibilities while working on the corporate project was to push the changes made into the local
branch to develop. we cannot directly push into develop. For that we were needed to make a pull request to
develop branch which needs to be approve by At least two of the fellow developers. after the pull request was
made the CI/CD pipeline would run some checks like build test, test coverage, conflicts etc. and give feedback. if

the checks are successful and the reviewers have approved then only, we could push to develop.

rermsvedttestilesvlhichhad-snltailadtasticases

+ @ ° Sandhya Chari proposes to merge test coverage300105 into develop All comments resolved
ﬂ Overview Files Updates Commits Conflicts

(@) Auto-complete: Sandhya Chari set this pull request to automatically complete when all requirements are met.
2
Show details
f O 1 of 3 required checks running now
A 1 optienal check not yet run
r @ build build in progress

= |

x View 5 checks @

° 2 reviewers approved

° No merge conflicts

Last checked Just now
Sonar Cloud:

After our PR have been approved, we can see the changes in test coverage in sonar cloud interface. We can see

the test coverage for individual files as well as the lines of the code in that files that have not been tested.

16



This was an initial task given to us as a part of digital team.it was given to us so that we could get a hang of unit
testing using jest and using chat GPT to speed up writing code. We were assigned to reporting with whom we

had daily standup at 11 to report our progress.

ChatGPT and prompt engineering was introduced to us in machine learning classroom. Whereas in object-
oriented programming classroom we learnt about version controlling with is extensively used in all projects of

our organization. We also learnt about unit testing and CI/CD concept in software engineering subject.

2.9 Clickstream analysis

This project is a proof of concept (PoC) that focuses on collecting clickstream data from a website. Clickstream
data tracks every click made by visitors on the website. This is an ongoing project which we have jus gotten

started with.

As of now we have created a repository in Azure DevOps, installed required libraries that our project will use and

configured it to use build tool called webpack.

2.10Hands-0n learning:

Webpack is a build tool that can bundles multiple JavaScript module into Single file. We configured webpack
file for our project, our project. Will be written in typescript, so we had to configure webpack to convert

typescript files into JavaScript first before bundling.

17



3. Key learning:

3.1 Programming Languages:

CH:
programming language developed by Microsoft. It is widely used for developing various types of
applications, including web, desktop, mobile, and gaming applications. C# is known for its simplicity,

type-safety, and object-oriented programming features.

Typescript:
TypeScript is a superset of JavaScript developed by Microsoft. It adds static typing and other features to
JavaScript, making it more scalable and maintainable for large-scale applications. TypeScript code is

transpiled to plain JavaScript for execution in web browsers or Node.js environments.

3.2 Frameworks:

3.3 IDE

Dotnet:
.NET is a software framework developed by Microsoft. It provides a comprehensive set of libraries and
tools for building and running applications on various platforms, including Windows, macQOS, and Linux.

.NET supports multiple programming languages, including C#, F#, and Visual Basic.

Jest:

Jest is a JavaScript testing framework designed to ensure correctness of any JavaScript codebase,
offering a simple APl and built-in features like snapshot testing, mocking, and coverage reporting. It
integrates seamlessly with various JavaScript libraries and frameworks, making it a popular choice for

both front-end and back-end testing.

Visual Studio:
Visual Studio is an integrated development environment (IDE) developed by Microsoft. It provides
comprehensive tools for building various types of applications, including web, desktop, mobile, and

cloud-based applications. It offers features like code editing, debugging, testing, and collaboration tools

18



Visual Studio Code:
Visual Studio Code is a lightweight, open-source code editor developed by Microsoft. It supports various
programming languages and offers features like syntax highlighting, code completion, debugging, and

Git integration.

3.4 Other Tools

Sonar Cloud:
Sonar Cloud is a cloud-based code quality and security platform. It analyses code for bugs,
vulnerabilities, code smells, and other quality issues, providing actionable feedback to developers to

improve code quality and maintainability.

Crown Peak:
Crown Peak is a cloud-based digital experience platform that offers comprehensive content
management and digital marketing solutions. It allows businesses to efficiently manage, optimize, and

deliver personalized content across various digital channels.

ChatGPT:
ChatGPT is an advanced language model developed by OpenAl, designed to generate human-like text
based on given prompts. It can assist with a wide range of tasks, from answering questions to providing

creative writing help.

Codium:
Codium is a plugin designed to enhance productivity by integrating Al tools like ChatGPT directly into
code editors, enabling automated code and test case generation. It streamlines the development

process by providing intelligent coding assistance and improving test coverage efficiently.
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e Swagger:
Swagger is a tool for designing, documenting, and testing APIs. It allows developers to define API
specifications using a YAML or JSON format, which can then be used to generate interactive API

documentation and client SDKs.

e  Webpack:
Webpack is a powerful JavaScript module bundler that compiles and bundles multiple modules and
assets into a single output file or smaller bundles. It is commonly used to streamline the development
process by handling dependencies, optimizing assets, and enabling advanced features like hot module

replacement for faster development cycles.

During my training, | learned that things which seem easy in theory can be complicated in practice, and
complicated things can sometimes be made easier. In the corporate world, writing simple code means following
strict rules for naming and formatting. Instead of using basic if-else statements, we often use more complex OOP

concepts for better security.

The OOP concepts we learned in college were just the beginning. We also learned about important design
patterns and how to use OOP to build these patterns. Interacting with databases became easier with EF Core

ORM and the code-first approach, which lets us work with database tables as if they were objects in our code.

Writing code is important, but writing good quality code is even more crucial. We need to ensure that the code
is well-structured and usable. This is done using tools like code quality checkers, linters, and different types of
tests such as unit tests and smoke tests. Additionally, build tools and CI/CD pipelines help maintain high code

quality and ensure smooth integration and deployment.
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| had an opportunity to be innovative in handling a task. Our team needed to increase test coverage for our
codebase, but writing all the tests manually was taking too long. we were told to use Chat GPT to help generate
test cases, but chat GPT was a public domain website and did not have much context of our overall code, so we
had to make corrections to incorrect cases generate by it. To make the process even faster, | used a Codium plugin
that allowed us to interact with Chat GPT directly from our code editor. This approach helped us quickly generate
and implement test cases, which significantly increased our test coverage in a short amount of time. As a result,

our code quality improved, and we had more time to focus on other important tasks.

| also learned about my likes and dislikes. | realized that | am passionate about tasks that combine technical skills
with creativity. | find great satisfaction in working with backend and C# and databases. | am less enthusiastic
about repetitive tasks that don't offer opportunities for innovation or improvement. This self-awareness has
helped me understand the types of projects and roles that | am most passionate about, allowing me to contribute

the most value to my team.
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4. Challenges

| was assigned the task of increasing test coverage, and | hadn't previously used tools like ChatGPT and Codium
for generating test cases. This unfamiliarity required me to quickly learn how to effectively use these tools to
work faster. Getting familiar with this tool | realized that we cannot directly copy past what testcases chat GPT
gives. Since we were using ChatGPT website it did not have the context of our whole repository, so it used to give
lot of errors in the results and to solve it was essential for us to understand the code first and be familiar with

the testing framework. Simultaneously | was also learning that.

Another major challenge was meeting tight deadlines. In corporate specially in IT industry we must make sure
that we complete our work in time, because more that often there happen to be cases where our projects
requirements change drastically, and that sometimes comes to light only when the demo of that feature is made.
Delaying deadlines for smaller task may delay these changes also which might affect the overall software quality

in long run.

While keeping in mind the deadlines we also have additional task of learning and implementing new tools when
working with unfamiliar tech stack. In today’s date we cannot say that we work only on frontend or backend, we
are expected to be full stack developers. | was a backend developer using C# dotnet etc. and had no idea about
frontend, but when | joined Digital Team, | was expected to work on frontend as well for which | had to learn
type script, CSS, html, jest and more. The tech stack you will work with will change with the requirement of the

project that you are part of.
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Appendix III

Presenting in the organization

Fun activities
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Working in the organization
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