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I-Tracker: Warranty Tracking
ABSTRACT

Have you ever purchased a warranty for an electronic appliance and then completely forgot about it or misplaced it?
Many of us have purchased warranties and with time have no clue of their terms or how to access these. Maintaining
multiple warranties can be difficult, due to each manufacturing company having their own terms of warranties and
the possibility of a customer purchasing a third-party warranty. Additionally, the method of retrieving the expiration
date is different for each warranty, for some companies the customer must call the warranty company, while for others
the customer is required to create an online account and maintain the required credentials for each manufacturer to
attain information on the warranty in question. However, it is very easy to forget login credentials for the various
websites that hold warranty information, customers may also forget which type of warranty they have, or how to even
get information on their warranty. I-Tracker is a web application which makes keeping track of manufacturer or third-
party warranty much easier. In this application, all types of warranties could be maintained on a single website. The
website could manage, search, and sort the warranties by expiration date, and notify the user, via email, when a
particular warranty is nearing expiration. With I-Tracker application, the user would only be required to remember
one username and password and will automatically receive notification by email.

Introduction

We have observed that frequent innovations of electronic appliances in recent years have led not
only to reduction in prices of appliances but also contributes to drop in the sale of extended
warranty. To increase sales and profitability, [1] proposes offering flexible duration extended
warranties. However, the continuous flow of documents reaching company back offices that deal
in tracking warranty credits, completing purchase orders and replacing equipment, among other
things, can present substantial financial risks.

Many of us have also purchased warranties for electronic appliances and then completely forgot
about it or misplaced it with time and have no clue of their terms or how to access them and/or
when these will expire. Maintaining multiple warranties can be difficult, due to each
manufacturing company having their own forms of warranties and the possibility of a customer
additionally purchasing a third-party warranty. The method of attaining or retrieving the expiration
date is different for each warranty, for some companies the customer must call the warranty
company or while others require customers to create an online account to attain information on the
warranty in question. It is very easy to forget login credentials to the various websites that hold
warranty information, users may also forget which type of warranty they have, or how to even get
information on their warranty. Is the warranty a manufacturer warranty or did they purchase a
third-party warranty? How do | know when my warranty term has reached expiration? After
realizing this recurring misfortune, we propose the idea for an application that would allow users
to create a personal profile, upload their appliance’s warranty information, sort their warranties,
and automatically be informed, via email, of its expiration.

Authors in [2] highlight the significance of automating tracking of replacement medical devices
and passing the credits on to Medicare. Research on warranty tracking also reports that warranty
for trucks is time sensitive, because of their busy schedule trucking company often have a very
narrow window of time for replacement of a faulty part. Adding to the complexity of the process
is the need to do everything perfectly in order to submit a successful warranty claim. Telematics
companies [3] that track truck data often also get involved in warranty tracking process. M2
PRESSWIRE [4] is another warranty management system that effectively automate the warranty



management process which includes warranty coverage, administrating campaigns and product
registrations, contract management, warranty and contract tracking, part return and supplier cost
recovery. In [5] authors considered a complex system such as a custom-built product, where
multitude components and conditions must be taken into account.

Web Application

Warranties are hard to keep track of; generally, manufacturers have different websites and the user
is required to create and maintain the credentials for each of their appliances. By converging all
the warranties at one location, the user will not have to remember what company, how long the
warranty term is, and lastly, they will not have to remember how to get hold of warranty
information for each appliance. We propose a web application, I-Tracker, that is intended to make
it easier to keep track of manufacturer’s warranty or third-party warranty’s expiration date and
smooth the process of warranty tracking for users. Moreover, the user would only be required to
remember one username and password, rather than having to track multiple credentials for various
websites. Additionally, the user will be automatically notified via email when warranty expiration
date is nearing or expired for an appliance, dependent upon the users selected notification settings.
The user will also have the ability to manage, search, and sort the warranties by expiration date.
These features will collectively aid the user to have a timeframe of when to act on warranty covered
repairs, prior to the warranty’s termination. This will also help the user save money by not having
to fully replace their appliance if they do not seek repairs within the time that their appliances are
under warranty or pay out of pocket for warranty covered repairs.

I-Tracker, like any other web application, must be able to meet users’ needs in terms of ease of use
and speed; there would be no greater failure than creating a hard-to-use and slow web application.
To further expand on the user experience, we also validated that the web application is visually
appealing, and the flow of the web application is intuitive. Additionally, the user interface design
maintains its simplicity by utilizing familiar icons in the navigation bar at the top of the I-Tracker
application page. The icons included in the navigation bar are the home icon represented by a
house, settings icon represented by a gear, a magnifying glass for search, question mark for
viewing/asking questions and a logout button. These icons are utilized with many of the
applications and websites that we visit on a regular basis, like on Facebook and Instagram, thus
making the icons well known and easy for the user to understand and navigate through the website.

We created a simplistic layout, with color-coded sections, indicative of the length of time
remaining on the warranty term and utilizing one click solutions. The user may discover more
about this information by clicking on the “details” option on the right side of the warranty
description of interest. Once the user clicks on said warranty, they should be redirected to another
page that displays the expanded warranty information, which includes purchase date information,
warranty start and end dates, item serial number, purchase location, and the nickname the user
selected for the said item.

The proposed web application uses a database to store the data contingent on the relationship
amongst the data stored in the database. To organize our data into the database, MySQL is used for
database server. The web application use MySQL dump command to backup, and MySQL source
command to restore the data, which guarantees the data recovery in case the web application data



is lost or broken. The web application may be visited through the client’s browser on their desktop
or laptop computer, as well as, various devices like tablets and mobile phones. The web application
will demonstrate the responsive GUI according to the screen size of the client’s devices. The web
application uses HTTPS protocol based on Tomcat web server, which encrypts the transformed
data onto the internet to avoid the data from being easily hacked.

I-Tracker Functionality

I-Tracker allows users to register by creating a username and password combination. The password
user creates is then encrypted by AES. After users complete the registration process, the web
application will send an activation link to the registered email address. Users can activate their
account by clicking the link in the activation email, which should redirect the user back to the web
application’s homepage.

User Login: The web application authenticates the user with the correct username and password
combination. When the authentication is successful, the web application will redirect the user to
the dashboard page.

Forgot Password: The web application allows user to reset the password by the feature of “Forgot
Password.” Once the “Forgot Password” option is selected, users enter the email address to receive
the token link to reset the password.

User Dashboard: After users log in, the web application allows users to view the dashboard page.
Initially, the dashboard presents color-coded boxes, which correspond to the amount of time the
user has remaining on the warranties they have submitted to the web application. The color-coded
boxes correspond to the colors as follows:

Green Box: more than 2 months left on the warranty.
Yellow Box: 1 to 2 months left on the warranty.
Orange Box: 2 weeks to 1 month left on the warranty.
Red Box: 2 weeks or less left on the warranty.

Beneath the color-coded timeline boxes, one table displays all items to their corresponding column,
warranty number, status, and the company providing the warranty. Upon clicking on a color-coded
timeline box, the table should display the user’s warranty information for the corresponding
timeframe.

Add Items with Warranty: After users log in, the web application allows user to add a new item
with its warranty number and associated information as shown in Table #1.

Filtering Function: The user may filter the warranties displayed on their dashboard by warranty
company name, warranty start/end date, warranty number, and item name. Once the user chooses
the way they would like their information to be shown, the warranty information should now be
displayed to meet the user’s requests.



Item Warranty Tracking Detail: The dashboard table displays the summary of the items under
warranty. Additionally, the tracking detail displays all necessary information about the item,
including: the time under warranty remaining, the items' identification numbers (serial number and
model number), warranty start date, warranty company, and purchase information.

Item name Purchase date
Purchase from Manufacturer
Model number Serial number
Warranty number Warranty start date
Warranty term period Warranty company
Warranty type (manufacturer or third

party/extended warranty)

Table 1: Warranty Information

User Preference Setting: Each user can set the preference timeline of warranty termination
warning, from a specified time-based criterion. For example, users may select to be warned when
they have 6 months left on their warranty or to be warned when there is 3 months left on the
warranty. Once the preference setting is changed, the dashboard shall be updated accordingly.

Frequently Asked Questions (FAQs): The web application allows users to submit the questions
on how to use the specific functions on the web application, and the problem that users come across
on the web application. The FAQs page also displays the questions that have been requested more
than ten times.

Securing Information

Security is also a concern for our application due to user’s needing to provide personal information
and creating login credentials, we would not like that our user’s information to be easily accessible
to malicious intent. To provide security to our user’s information, we utilized Spring Security,
which provides the HTTPS protocol, password encryption, and customized authentication settings,
this is shown in Figure #1. With these security measures in place, users can be assured that their
warranty information is secure.

Web SecurityConfig Spring Framework Interface providing
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+ configureGlobal{auth: AuthenticationManagerBuilder): void

T = + loadUserByUsername(): UserDetails
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- userDetailService: AppUserDetailService

+ loadUserByUsername(): UserDetails

Figure 1: Security Access Class Diagram



System Architecture and Working

Figure # 2 shows components of the architecture for I-Tracker. Figure #3 shows how a user would
navigate through I-Tracker. To begin, the user enters his or her information (registered username
and password and a working email address) for registration purposes. The information is stored in
the User Database. After that, the user would use his or her username and password to enter as
their login information, a record of each login attempt is stored in the User Database. Also, while
logged in, the user has the ability to set up their preferences, particularly regarding the four boxes
of timeline settings. These will be stored in the User Database, as well; and could be accessed
through the main page, called the Dashboard, which is a data-driven display that will show the
warranty information.
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Figure 2 Architecture Diagram

There are four timeline boxes that are featured as widgets on the Dashboard and are color-coded
as red, orange, yellow, and green. Each one has a default option constructed to be whether for 2
weeks or less left (red box), 2 weeks to 1 month left (orange box), 1 to 2 months left on the warranty
(yellow box), and more than 2 months left on the warranty (green box). A user can change the
settings to these four boxes in accordance with their choices. For example, if the user makes the
red box for more than 6 months left on the warranty, then the yellow box will be changed
accordingly to 3 to 6 months left on the warranty. The orange box will be for 1 to 3 months left,
and the red box will be for 1 month of less left. The four boxes pull from the User Database, as
well as, filter multiple items’ warranty information based on its timelines.

In addition, the user have a place in the web application to enter information about the appliance.
Upon submitting the form all the relevant information, will be stored into the Warranty Database.
Within, the system arrange the information in a certain order based on warranty periods, oldest to
newest or vice versa. The information shall end up being presented on the Dashboard page.



Lastly, a user can ask any question about the web application, for help or assistance. These
questions are submitted as a question form. All user questions are gathered and stored in the FAQs
Database. Depending on what questions are recurring and appear often, it might either lead to
Frequently Asked Questions (FAQs) being published with an answer or to a tutorial video being
created as a step-by-step visual aid. These shall be posted, as instructional information, on a page
with the FAQs section.
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Figure 3: Web Application working

User Interface Design

Various pages on the web application were designed using Adobe XD. There are interactive actions
that can take a user from one page to another page and even back to a previous page. As an example,
one click will direct a user from the User Dashboard page to the page where an appliance’s
information can be added. Another click, onto the ‘Save’ button, will redirect the user back to the
User Dashboard page. In addition, there are “Home’ icon, ‘FAQs’ icon, ‘Search’icon, and ‘Settings’
icon. The “Home’ icon on any page will redirect a user to the User Dashboard page. The ‘FAQs’
icon links to the page of Frequently Asked Questions (FAQs) that are displayed as a collection of
emailed or messaged questions users commonly had inquired about. If the ‘Search’ icon (which is
a magnifying glass icon) is clicked, a search text box will be generated. By selecting the “Settings’
icon (which is a gear/cogwheel icon), the user will be taken to the User Preferences/Settings page.
Users also has the ability to set email preference notifications and provide the option of receiving
or not receiving emails in regard to a warranty’s termination. Lastly, upon registration, the user
receives a confirmation email to verify that they are the individual that created the account, this



authentication feature allows users to ensure that they are in fact, the individual requesting an
account with I-Tracker. Figures 4 to 8 show the screenshots of the different pages from the I-
Tracker web application proto type:

P TTracker Sign Up

Username:

‘Enter your username ‘

Password:

‘Enter your password ‘

Forgot Password

€ Copyright 2019. All Rights Reserved.
ITracker.net

Figure 4 - Login Page

- ITracker Sign On

Registration

Choose your usernamae:
Choose your password:
Confirm your password:
Enter your email address:

Confirm your email address:

| Submit |

Figure 5 - Registration Page
) Logged in user: cshanas27  Logout ITracker [X>1-]

2 Weeks to 1 Add Item
Month Remain

Your Warranty Information

Name (of TV) Warranty # Status Expiration Date Company Brand
55 inch Sony Smart TV 74185296 Valid 2020-07-05 Geek Squad View Detail
LG 75 inch 4K UHD Smart TV A7892896 Expired in one week 2019-07-25 Walmart View Detail
Samsting F‘atsfalr:CT'LUHD 7 Series 7789456 Valid 2019-08-15 Amazon View Detail
Samsung 82 Inch 4K UHD QLED LCD TV M2369874 Valid 2019-09-03 Costco View Detail

© Copyright 2019. All Rights Reserved.
ITracker.net

Figure 6 - Dashboard
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CONCLUSION

This web application is intended to centralize and store data on one's warranties in one place and
would require only one set of credentials. It can record and catalog certain information about each
warranty that a user has stored. This system eliminates the need for user to remember several
usernames and passwords for multiple accounts, that holds information to their different warranties.
I-Tracker web application also alerts users and customers via email when a warranty period is
nearing its expiration date. I-Tracker web application provides login/logout, user registration, new
item registration, user dashboard, individual warranty, FAQs, and forgotten username/password

pages.

Add Items

Figure 7 - Add Items Page

Figure 8 - View Details Page




FUTURE WORK

In future iterations of the I-Tracker application, have four key features that we would like to add
to enhance the overall user experience. The future releases of the I-Tracker application shall
include warranty tracking for customizable time frame settings for the timeframe widgets, a mobile
application, and the professional appraisal/resale feature for the electronic devices under warranty.
The final two features that we plan to add in a future release is the addition of a mobile application
and the resale feature. The mobile application will allow the users to have access to all the
information on the web application in the form of a mobile app, this will help the user enter new
warranties easier and allow the user to get notifications sent directly to their phone rather than just
the email. Lastly, the addition of the appraisal/resale feature allows the user to sale items that may
be nearing their warranty ending, ensure that they are selling the used electronic for a fair price, or
if the user may be undercharging/overcharging for the resale of the said electronic item.
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