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Executive Summary 

This document showcases project information about the IT Management Web Application 

industry Capstone project offered by Georgia Tech Research Institute with Mr. Mathew Pinkston 

acting as the industry sponsor. The project is being completed by Group 5 of the IT 4983-W01 

Capstone course with Mr. Donald Privitera, also known as Team 1 with the industry coordinator, 

Ms. Allison Boyle.  

Our goal is to create the framework for an opensource, web-based IT management application 

that future developers can add various features and sub-applications onto for purposes such as 

asset and budget management. Mr. Pinkston has instructed us to use a specific coding stack for 

this project that includes PHP for the backend, Bootstrap and jQuery for frontend HTML styling 

and scripting, and MySQL for the database. Our code needs to be easily readable and extensible. 

For this framework, the database will serve the purposes of containing securely hashed data for a 

user login authentication service with session tracking. We will also provide research for a 

licensing model that would ensure the application will be easy to share and add onto for future 

development and use. 

The Capstone project has been divided into three Milestones. Milestone 1 was a preparation 

phase. We decided on the tools and platforms our group would use for general communication 

and file management. Most of our work here was spent individually, each person setting up a 

local environment for testing the application and spending time to familiarize themselves with 

the coding stack. Our group also came up with some image designs for how the application’s 

frontend would be designed. 

Milestone 2 begun the coding phase. The group divided the work among the backend coding and 

the frontend coding, which were written separately. For this Milestone, most of the backend code 

for routing, database management, and secure login authentication has been finished, as well as 

most of the frontend designs. What was mainly left by the end of the Milestone was putting in 

finishing touches and fully integrating the frontend and backend code. We also decided on MIT 

for our licensing model based on research. 

The final Milestone was primarily dedicated to adding the closing touches to the project, namely 

fixing certain issues, finishing all remaining tasks, and adding in some additional features to the 

application. Issues with the frontend pages, such as navigation bar responsiveness, the profile 

page modal, and the implementation of our new logo, were dealt with, and the frontend pages 

were fully integrated into the backend. The user authentication feature was finished with an 

active permissions system, and a fully functional user management as well as asset management 

sub-application were implemented, each restricting which roles had access. 

The final version of the application, for the purposes of this project, has been completed. The 

application, now given the name “KennTek,” meets the goals of the project, with a design 

structure and codebase that offers a framework for future developers to add additional features 

along with a few examples of sub-applications that show and alter data to and from the backend 
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database. Documentation and guides for the application have been written and prepared, attached 

into the application files with the opensource MIT licensing notice text file. 
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Project Overview 

The purpose of this project is to create the framework for an opensource, web-based application 

meant to be used as an all-purpose IT management tool. Our primary deliverable for this project 

is the framework for an application intended to serve as a free, opensource option for small IT 

management teams. Since our focus is on building the framework of this application, the code 

needs to allow for future developers to easily add on and incorporate features relevant for IT 

management purposes, including licensing, asset tracking, issue management and tickets, self-

service software configuration, etc.  

As such, the framework needs to be easily readable and extensible, acting primarily as a baseline 

website structure for future developers to add these IT management functions into. The 

framework will have a frontend structure that is accessed from a local host environment, with its 

backend structure responsible for routing as well as managing a secure login authentication 

structure. There will also be a database implemented, of which currently is only used for the 

authentication structure but is intended to be utilized for any future sub-applications.  
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Project Scope 

The application was created using a specific coding stack to keep things simple and consistent 

with the sponsor’s requests. The frontend aspects of the web app primarily rely on Bootstrap and 

jQuery for styling, while the backend runs on PHP. We opted to utilize the PHP framework 

Laravel for our backend design because of its built-in routing, authentication, and database 

features. Regarding that last feature, a database schema meant to send data to and from the 

website will also be created and implemented through MySQL. The intention of this database is 

to be used for any IT management application purposes, but for this baseline framework, it is 

used for the user authentication and permissions system along with the brief asset management 

feature. Since the goal of this project is to create an opensource tool anyone could easily use, 

caution has be taken about library usage, and a strong opensource license will be established to 

allow for others to modify and redistribute this application.  

This project is divided into three Milestones with their own subgoals, as defined by our sponsor. 

For the first Milestone, we will work on setting up the tools needed for this project and practicing 

with the assigned coding stack. We will also design a mock-up for the website’s design and 

functionality. After this, Milestone 2 will focus on creating the baseline code for the website, 

regarding both frontend and backend development. This includes creating and implementing a 

database schema, as well as creating the user registration and log-in system. We will also decide 

on a proper licensing model for the completed web application. The final Milestone will focus on 

finishing what is left for the web application. 

All of the objectives for Milestone 1 were completed by its deadline, with our schedule slightly 

ahead regarding pre-planning for the database schema and login authentication feature. For 

Milestone 2, the backend database and user authentication features were mostly completed, and 

the majority of the frontend pages were finished minus some remaining issues. We chose the 

MIT licensing model and later included a licensing notice file for it in the application. For the 

final Milestone, we completed the last features, designs, and needed changes for the frontend 

pages and backend functionality, along with finalizing example sub-application features for 

administrative user management and basic asset management features. The application has now 

reached a satisfactory conclusion, it being both finished and documented.  
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Process and Methodology 

Milestone 1 

Goals and Objectives 

Milestone 1 is intended to serve as the preparation phase for the project, requiring little 

deliverables and instead having us plan and prepare for the application development portion of 

the project. The specific goals for this Milestone as defined in the Capstone project description 

include the following: 

• Determine what tools will be used for managing the project 

• Set up an environment for building, testing, and demoing the software 

• Familiarize self with coding stack 

• Create a mockup design of the web application’s overall look, feel, and functionality 

The first listed goal mainly pertains to the project management aspects of the Capstone. As our 

team began to communicate with one another, we needed to establish the means of 

communication for the project, as well as how we will share and manage the application code 

and other files necessary for us to work on cooperatively. The second and third bullet points here 

go together, as both require each team member to individually set up and learning the tools 

needed for hosting the web application as well as the languages used to create it. Lastly, the final 

goal listed here is the one and only actual deliverable for this Milestone, having us prepare some 

images depicting how our web application will look and function. 

Deciding on Communication and Management Tools 

Establishing the means of communication, file sharing, and overall project management was the 

first step for not just Milestone 1 but the project overall. We initially only were given each 

other’s email addresses. Shortly after making initial contact, we first decided on using Microsoft 

Teams as our primary communication platform. Teams serves both the purposes of a 

communication and a management tool. It has a message board that users can post text and 

image messages to, but it also allows for users to have audio and video conference calls, of 

which can be recorded and saved for future viewing.  

The platform additionally has features for file sharing and folder storage, and if the files are part 

of the Microsoft Office set, multiple users can collaborate on these files directly on Teams at the 

same time. Nearly all of the project documentation and notes are stored on Teams. In terms of its 

meeting capabilities, we use Teams to engage in weekly status report meetings on Mondays at 

7:30 PM; we also use Teams to communicate with the industry coordinator and sponsor on 

Wednesdays at 4:30 PM. Any additional meetings that are needed for spontaneous reasons can 

also be held in Teams, whether in the project group’s channel or in direct messages between two 

members. 
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Teams is the core tool and platform that our group uses for communication and project 

management. However, there are certain shortcomings of Microsoft Teams that have led to us 

incorporating a couple of other tools to make up for. For one, while Teams is a great 

communication platform, it has issues occasionally with sending users notifications from updates 

in text channels. There have been numerous occasions where various group members fail to see 

messages posted onto Teams by others due to their Teams application not properly notifying 

them.  

To deal with this issue, the communication platform GroupMe has also been incorporated for 

this project. GroupMe is a messaging app where users can form group channels for discussion, of 

which are typically used as a means for students in the same class to communicate with one 

another. For our project, GroupMe serves as a backup communication platform if messages need 

to be sent to other members as quickly as possible or if certain members are simply not 

responding to messages on Teams. Its notification system is generally more reliable than Teams, 

especially for mobile notifications. 

The second issue with Teams involves file sharing. While Teams is generally useful for sharing 

documents and simple coding files such as HTML, its file sharing service does not meet the 

needs of the project regarding the application’s code, notably its backend structure. We decided 

that, based on suggestions from the sponsor and other online sources, GitHub was the best 

platform for sharing the backend project code amongst ourselves. We use the tie-in program Git 

to copy the main branch of code and files from our GitHub repository into our own local branch, 

where we can then set up the project in our individual environment and make changes as 

necessary. 

Setting up Environment and Learning the Coding Stack 

This application requires a specific environment on the user’s local machine to be able to 

properly use and edit the application. For one, we needed a solution stack to properly host the 

application and its database. We were recommended to use WAMP or XAMPP, depending on 

our individual operating systems. This tool combines Apache web server, MySQL, PHP, and 

other services such as OpenSSL or Perl, all of which are necessary components for properly 

hosting the web-based framework. We also needed the use of Composer, a dependency 

management tool for PHP that manages the various libraries that are a part of a project and keeps 

them installed or updated. Git Bash was used as the command line for utilizing Git for pushing 

and pulling changes to or from the main branch in the GitHub repository, and VS Code was the 

IDE used to edit all Laravel and PHP backend code. 

Along these tools and the process of setting them up for our individual environments, we each 

also needed to familiarize ourselves with the required coding stack. For the backend, we were 

required to use PHP, either by itself or with the Laravel framework. There was also the issue of 

understanding MySQL for the database, though this was not nearly as significant as the 

importance of PHP in this project. The frontend aspects of the web design needed to also 

primarily utilize Bootstrap for most of the styling, with jQuery acting as the primary scripting 

library. 
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Learning all of these tools and languages took up the majority of Milestone and was the primary 

task every member spent their time working on. Some members had experience with these tools 

and languages prior to this project, such as Teryn who is the most familiar with Laravel out of 

our group. Nevertheless, we all spent hours going through official documentation, online 

tutorials, and various other resources shared amongst ourselves to prepare for this development 

project. The most challenging aspects we dealt with and had to learn pertained to learning 

unfamiliar languages (with Laravel and PHP being the highest priority), understanding how to 

clone a repository from GitHub to our own local environment, and understanding how each of 

the components of the coding stack were meant to interact in order to form the complete 

application. 

Most of the research done for this project has been dedicated to learning and troubleshooting the 

processes of creating our local environments, pushing and pulling GitHub updates, and 

familiarizing ourselves with the coding stack. By the end of Milestone 1, most of us have 

developed a strong enough understanding of these elements to confidently move onto the coding 

portion of the project. Certain members actually have started early on some of these elements: 

Teryn, the most familiar with Laravel, already set up the repository with a blank Laravel project 

and started looking into the login authentication feature, while Renate began discussing with her 

about plans for the database schema and how it would be designed.  

In terms of collaboration and project management, this task and Milestone as a whole was mostly 

free reign. We would meet up at our assigned weekly meeting times, share resources with one 

another, and occasionally help each other with certain issues we did not understand, but most of 

this Milestone consisted of individual preparation work. 

Creating the Mock-up Pages 

The main deliverable for Milestone 1 was the mock-up pages of our web application. These were 

supposed to provide an idea of how we plan on designing the flow and functionality of the web 

framework’s frontend layout, showing how pages would be constructed and how general 

navigation to reach certain areas of information would work.  

One major aspect of the framework that we had to establish first was that there would be many 

theoretical “pages” of the application left empty. This is because we are not responsible for 

developing any of the actual sub-applications, since this framework is mainly supposed to act as 

a basis for future developers to building those tools onto. Instead, we would show how these 

pages would be navigated and where sub-application information would be presented on the 

application. 

While we talked about the design plans for the mock-up as a group, Renate and Kendra were the 

ones responsible for creating the mock-up images and designs for each of the pages. Our design 

plans and the images they constructed took heavy influence from the existing IT management 

app “Snipe IT,” which had been provided as an example in the Capstone project description. 

There were five main “pages” they designed; the first was the initial login page. After the user 

correctly signed in, they would then go to the main dashboard, which shows an overview of all 

the different sub-applications.  
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After the login page, there would also now be two navigation bars, one at the top and one to the 

left side. The top navigation bar would have an account dropdown button while the side 

navigation bar could be expanded to show a list of different links and spots where sub-

application pages would be listed. Both of these expanded menus had their own mock-up pages, 

and the account dropdown would additionally lead to a separate account page entirely, where 

users could look at and potentially change their profile image, username, email, password, and 

actual name. Though, we were later told that certain changes should be more restrictive for the 

security of the database. 

Renate and Kendra met up a week before the Milestone 1 deadline week to work together on 

planning out how these mock-ups would look, and during the following week’s weekly meeting, 

they demonstrated to everyone how their designs were laid out. These designs were then 

finalized during the Milestone 1 report week. Renate goes into further depth about their designs 

and the decisions they made in our narrated PowerPoint presentation, and the links to them can 

be found on the presentation website. This final task marked the end of Milestone 1, and the 

beginning of the development phase of the project. 

Milestone 2 

Goals and Objectives 

With the preparation phase of the project now completed, Milestone 2 was the beginning of the 

application’s development. Like with Milestone 1, there were a list of objectives for Milestone 2 

provided by Mr. Pinkston, which include the following goals: 

• Build base code that defines the overall look, feel, and functionality of the application, 

keeping the code easily extensible and readable 

• Ensure that the login authentication feature was working, has a secure hash to protect it, 

and has implementation for session tracking 

• Determine a proper licensing model for the project that keeps it opensource and easy to 

add onto and use 

The primary task for Milestone 2 was getting started on the application’s development and 

putting together the baseline structure for the application’s backend and frontend elements. As 

the Milestone went along, we set our own definition of this baseline goal: we would ensure that 

most of the backend structure, including the database and user authentication, and the overall 

frontend design were completed, even if not all the individual parts of the code had been 

completely integrated together or fully polished. The licensing model issue was researched by 

Kendra later in the Milestone, and she recommended an option based on the results she found. 

For our project schedule, we had divided the Milestone 2 objectives into tasks for us to work on. 

These tasks include the following: 

• Frontend Basic Design (HTML, CSS, Bootstrap, JavaScript, jQuery) 

• Backend Database Schema (diagram for user data) 

• Backend User Authentication and Login (with security hash and session tracker) 

https://studentweb.kennesaw.edu/~jolive73/CapstonePresentation/index.htm


GTRI Capstone Project 5  Page 10 

 

• Implement Frontend Code to Backend (import code as views, partials) 

• Determine licensing model 

Frontend Basic Design 

Our first major issue was deciding how the coding process would be divided amongst our group. 

We had an initial idea in our first project schedule, but after reaching this point of the project, we 

realized that we needed a better way of dividing the work. Teryn had already started with not just 

the Laravel project but also the login authentication implementation. Out of our group, Teryn was 

the most familiar with Laravel and its structure due to having worked with it prior in a professional 

environment, so she opted to be responsible for managing and handling most of the backend for 

the time being.  

This left the frontend design and page creation to the rest of the team. For the sake of simplicity, 

we had made the decision to not create the frontend pages directly in Laravel. Normally, HTML, 

CSS, and other frontend elements are implemented as views, partials, and assets in Laravel, but 

we decided it would be easier to first develop the code in standard HTML, CSS, and JS files to 

then implement into our Laravel project later. So, each in their own HTML files, Renate created 

the login page, Kendra created the top and side navigation bars, Joshua created the dashboard page, 

and Terrell worked on the profile page. 

As with all the pages, Renate created the login page for our website primarily with Bootstrap 

styling elements. She had to do some research on Bootstrap and follow some tutorials to become 

acclimated to it. In doing so, Renate had learned that forms such as the login input sheet should 

always be kept within containers, as containers are the main way elements add organization and 

are styled with Bootstrap. Bootstrap containers are what makes up Bootstrap’s grid system and 

using this system will allow for the automatically padding the items and centering of items, along 

with other forms of styling. Renate’s login page consisted of a logo and a form that had input cells 

for the username and password and then a submit button. The logo was modeled after GTRI, but 

since this application is not necessarily meant to be tied to our sponsor, it will likely be changed 

in the final Milestone of the project. 

 

Figure 1: Renate's login design 
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Kendra created the code for both the top and side navigation bars, or navbars, for the main pages 

of the application (i.e. everything after the login page). In preparation for recreating our mock-up 

design of the navigation bars, she read documentation and watched YouTube videos on how to 

create a collapsible side navbar. Using our mockup as my guide, she created the top navbar exactly 

as shown in the mockup. This was done using a combination of CSS, Bootstrap, JavaScript, and 

some jQuery. Because she was having some issues with getting the side navbar to look like the 

mockup, Kendra instead used a Bootstrap side navbar example to model a better fit for our project 

based on what we needed for the side navbar. The icons she used for the navbar were inserted 

using the <script> tag. She used the <script> tag instead of <img> because it requires less files to 

be linked to the web application. 

 

Figure 2: Joshua's dashboard with Kendra's expanded navbar 

The top navbar was given the built-in Bootstrap utility class “sticky-top” to properly keep it at the 

top of the page at all times, while the side navbar has custom inline CSS that has set its position to 

“fixed.” This keeps both navbars on the screen even on pages where the main content scrolls down. 

Some additional code was also added to push the main page content away when the side bar was 

expanded versus collapsed, though further Bootstrap classes likely need to be added due to certain 

extreme screen-widths still causing main page content to bleed into the expanded side navbar. 
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Figure 3: Dashboard page scrolled down, showing more of dashboard as well as showing correct navbar positions 

For the dashboard, Joshua edited some of Kendra’s navbar code to separate the navbars from the 

main page elements. He had looked at various examples of dashboards made in Bootstrap and 

created a row-column structure using Bootstrap utility classes. For these dashboard elements, 

Joshua mainly included some examples of sample data, minus both the frontend code (i.e. jQuery 

extensions like DataTables) to properly show complex data and the backend code to connect the 

frontend elements to the database. He instead showed some images of sample Excel graphs as well 

as the Bootstrap progress bar elements to give an impression of how these elements would look 

and how they would be laid out on the dashboard. 

 

Figure 4: Collapsed navbar at bottom of dashboard 

The profile page is still a work in progress, as Terrell has been working silently on that portion of 

the website. While Teryn was working with the backend pages and their frontend elements, 

however, she decided it would be best to implement the profile page from the account dropdown 

list as a modal instead of a separate page. 
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Figure 5: Collapsed navbar at top of dashboard, with account dropdown menu shown 

Certain changes are still needed, as possibly evident by these screenshots. The icons in Kendra’s 

original code were not showing, though Teryn has figured out the solution to this issue on the 

backend after adding Kendra’s side navigation bar to the currently existing pages. The sub-

application buttons at the bottom of the dashboard are not actual buttons yet, functionality to 

make them change when the mouse is hovering over them is planned to be added later. The login 

page and the navbars have logos pointing to GTRI, which will likely be changed later as well. 

Backend Database Schema 

While Teryn was our primarily backend programmer, Renate was responsible for creating the 

database schema. As previously mentioned, the database for the current framework state of this 

application is not particularly expansive, and it is primarily dedicated to the user login system.  

Renate created an Entity Relation Diagram, also known as ERD, for the tables, their attributes, 

and their relationships for the current state of the database. For the user login functionality, 

Teryn and Renate discussed with everyone the idea of a three table layout: “user” which listed all 

users and their data, “role” which listed all specific roles in the database (currently just “user” 

and “admin”), and “role_user which connected the relationship between user and role. 

“role_user” was created as an intermediate table (or bridging/junction table) because of the 

many-to-many relationship between “user” and “role.” This intermediate table consists of the 

primary key from the “role” table, role ID, and the primary key from the “user” table, user ID. 
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Figure 6: Renate's ERD 

After creating the ERD showing the relationships and tables of our database, Renate then 

generated a series of SQL code that would create the table structure for the database. The rest of 

the database implementation was done by Teryn as she worked on the backend user 

authentication and login functionality. 

 

Figure 7: SQL schema code written by Renate 

Backend User Authentication and Login 

As discussed, Teryn was the member who focused the most on the backend elements of the 

application. The login authentication requirement added by Mr. Pinkston gave a further purpose 
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to the backend aspects of this framework, as there is currently no other reason to use the database 

at all. He also asked for us to incorporate a means of showing data pulled from the database on 

the frontend, particularly in a jQuery element using the DataTables extension. 

To implement the user authentication functionality into the backend, Teryn opted to use the 

built-in authentication that Laravel offers, specifically from the Laravel/ui package. After the 

initial installation process involving Node.js, nothing else needs to be added to the project 

outside of the default Laravel project structure; Node.js is not required for the project and has 

been removed from all versions of it. This built-in functionality includes bcrypt password 

hashing as well as session management, two features Mr. Pinkston requested due to their security 

and management purposes. Teryn edited the session tracking feature to also log off users who 

had been inactive for 120 minutes. 

The built-in auth allows users to login with email, which Teryn modified so that users can also 

login with their usernames. Following the schema she and Renate worked on, Teryn 

implemented role-based access which makes use of three MySQL tables: a users table, roles 

table and a role_user pivot table.  Users are assigned permissions based on their roles. 

Teryn also implemented a means of user management within the application. If a user is granted 

administrator permissions, they will have access to an admin dashboard.  From here, they can 

create, edit, and delete users from the database. Teryn utilized the jQuery DataTables extension 

to show user data, which she modified to include an edit and delete button. She also implemented 

a jQuery Ajax call to dynamically load the create and edit user forms into a Bootstrap modal. 

Users without admin permissions will not see the user management tool on their dashboard. 

While the feature is still in progress both on the backend and frontend side of things, Teryn has 

already made some progress on the user profile that all users can access. Thus far, she has made 

a jQuery Ajax call to load the current logged-in user’s data into a modal. The feature will 

eventually allow users to upload an image and change some of their information. 

Frontend and Backend Integration 

When we first discussed and wrote our project plan and schedule, we had listed one of the tasks 

for Milestone 2 as integrating the frontend with the backend. This ended up making sense with 

the way we developed the backend and frontend code separately, to later be integrated together. 

However, as Milestone 2 went on, we eventually decided that our primary goal for now was to 

ensure that most of the frontend design and backend database implementation and user 

authentication features were completed, even if everything had not yet been put together yet. 

However, while we might be technically “behind” on this task based on our original drafted 

schedule, Teryn has already made a good bit of progress implementing some of our frontend 

code into the backend. Renate’s login page, Joshua’s dashboard, and Kendra’s navbars have all 

been added in their current states, which is most of our currently created code. Each of these 

frontend pages and elements still have things that need to be changed or fixed with them, but 

Teryn has gone ahead and implemented what we have thus far into a blade.php views and 

partials structure to see what we have at this point in the project. From how things look currently 
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now, a lot of the application has been completed. At this point, what all is left for the coding 

process is just the full finishing touches to everything.  

Determine Licensing Model 

Alongside all of the development of the application, Mr. Pinkston also wanted us to provide 

some research about licensing models. Since this application is meant to be opensource with 

functionality being added onto by future developers, we need a licensing model that allows for 

the application to be easily shared for both further development and consumer use. 

The last week or so of Milestone 2, Kendra has been researching different open-source licensing 

models so that we could decide which one would be the best fit for our application. Because the 

needs for the web application to be opensource and easily extensible, Kendra recommended that 

our group go with the MIT license. The MIT license allows anyone to make changes to the 

original code if the original copyright and license notice is included in the distributed source 

code or software. It removes the liability from the author [22]. 

We still have yet to include the licensing model notice and copyright information within the 

application itself. We plan on speaking to Mr. Pinkston during our Milestone 2 presentation so 

that we may figure out how he would like for us to do so. The licensing notice would then be 

included within the application during the final implementations of the final Milestone. 

Final Milestone 

Goals and Objectives 

After the bulk of the initial development was completed during Milestone 2, the final Milestone 

served as a period of finishing what was left and polishing the final product. We did get done 

with a substantial amount of the development process in Milestone 2, but there were numerous 

pieces of the application that still had some incomplete aspects or that needed to be slightly 

changed. Additionally, there were some ideas we had for “extra” components to the project; 

these components specifically were meant to serve as examples of sub-applications, parts of the 

application that would fulfill certain purposes that incorporated the ability to view and alter 

backend data from a frontend element.  

Since this final phase was planned to be a finishing point that would be based around whatever 

needed to be completed, the best way to categorize the final Milestone goals and the way they 

were accomplished is by looking at three major points of the application’s completion: the 

frontend, the backend, and the documentation. 

Completing and Implementing Frontend Elements 

As Milestone 2 completed, Teryn had already made substantial progress on getting in several of 

the frontend elements and pages into the Laravel backend structure. However, this process was 

still not fully complete. For one, the profile page still needed to be finalized and added into the 

backend. Instead of the profile page, where users could access and change account details, being 

an actual separate page, Teryn had decided on making it a Bootstrap modal element that would 
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appear when the user clicks on the profile link in the top navigation bar. This meant that the 

profile page code would also have to be arranged to fit into the new modal format.  

Alongside this issue, there were also several issues that had arisen with the side navigation bar. 

For one, there was a problem where lower parts of the navbar would go off the page when the 

Tools tab was expanded on certain screen sizes. The side navigation bar also needed some media 

queries to keep the main page content from bleeding into both the expanded and collapsed 

versions of the side navbar. 

 

Figure 8: Terrell's design for the Profile Page, which was used as a basis for the modal 

Terrell worked on the code for the profile page, forming the Bootstrap form design we would use 

to present account details to the user. One thing we realized was that there were certain account 

values that should not be readily changeable from the standard profile modal that all users have 

access to for their accounts. Terrell implemented this by using Bootstrap form classes to grey out 

certain variables, such as role. This format was implemented into the backend modal, though the 

code had to be restructured and reorganized from Terrell’s original example. Teryn finished the 

final version of the profile modal, simply displaying the unchangeable elements as text instead of 

a form field. 
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Figure 9: The final version of the profile modal, as edited by Teryn from Terrell's codebase 

Joshua dealt with the issues regarding the side navigation bars. To deal with the side menu 

content going off the bottom of the page at certain screen sizes when the Tools submenu was 

expanded, he spent a while trying to implement a vertical scrollbar onto the side navbar that 

would appear when the content would go off screen. It took a fair amount of code research and 

trial-and-error, but eventually, Joshua found a custom CSS workaround that would enable the 

scrollbar to appear for the side navbar content when need be. The scrollbar was also customized 

to fit the navbar color scheme. 
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Figure 10: Final version of dashboard on locally hosted application, with side navbar scrollbar visible 

To deal with the issue of main page content bleeding into the side navbar at certain screen 

widths, Joshua implemented custom CSS media queries to keep the main page content class 

away from the navbar at certain page breakpoints, before the width became so small the navbar 

itself would disappear. However, there were some issues when this CSS code was added to the 

backend, where the media queries were not acting the same as they did in the HTML code; 

additionally, the navbar no longer would vanish at extremely small page widths, which had been 

a feature since Kendra first made the navbars.  

Joshua had to directly change the backend code to get the media queries for the main page 

content and side navbar working again. Additionally, code was added to change the z-index of 

the main page content and side navbar, ensuring even when the main page content would bleed 

into the side navbar, it would be underneath the navbar instead (and when this would occur, there 

would always be a horizontal scrollbar to access the main page content regardless of if it is 

“hidden”). 

With these final coding additions and revisions, the frontend pages were more or less completed. 

Teryn had used the jQuery DataTables extension prior to set up the tables that would pull content 

from the database, which is still used for the user management page and now also the asset 

management page described below. She also created the graphics for the permissions page, 

which is also discussed with the backend additions. And when the navbar elements were being 

corrected and implemented, Teryn found a means of adding breadcrumbs to the side navbar 

menu, showing users which webpages they were on in the site’s structure. 

New Logo and Application Name 

The last major frontend change that needed to be done was regarding the application’s name and 

logo. Previously, we had used the Georgia Tech Research Institute namesake for the 

application’s logos, but it was confirmed to us by the industry sponsor that this project was 
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meant to have no connection with GTRI. Thus, we needed to decide on a new name and come up 

with new logo designs. 

Renate took the initiative to help the group brainstorm names and ideas for logo designs. After 

thinking of various different word combinations and the spelling of the words, we came up with 

“KennTek,” a combination of Kennesaw and Tech. Renate then created the new logo for the 

application, as seen on the title page of this report. This logo was then added into the login page, 

which Renate designed to better fit the new logo, and the top left corner of the navbars.   

 

Figure 11: Final version of the login page, with the new logo Renate created 

Finished Backend Functionality and Features 

Completion of User Authentication 

Aside from setting up Laravel to address the basic structure, routing, and other core elements of 

the backend side of the project, much of the work Teryn spent on the backend coding process, 

particularly later in the project, dealt with the user authentication and session tracking feature. 

Teryn had already implemented the user login and secure authentication functionality during 

Milestone 2, but there were certain aspects she expanded upon for the final version of the 

application. 

For one, Teryn made it so that users could change certain aspects about their accounts through 

the profile modal, including the ability to upload a profile image that would be stored within the 

database. Alongside this, she implemented a separate function to change the user’s password 

through another modal access from the top navbar profile dropdown.  
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Figure 12: Change password modal 

Teryn significantly expanded for the roles aspect of the database regarding how they were used 

by the application. Originally, the roles were just a means of separating basic users and admins, 

but Teryn added in two additional roles, technical support and manager. With these roles, Teryn 

made it so that the two currently implemented sub-applications would restrict user access based 

on the account role. The already existing user management application is restricted to IT 

administrators only, and the asset management sub-application is only accessible to IT 

administrator and manager accounts. Even going to the direct URL address for these pages 

results in an access denied message. 

 

Figure 13: The permissions page Teryn created to showcase what roles could access certain pages and edit data on them 
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Administrative User Management Functionality and Asset Management Sub-Application 

As mentioned in Milestone 2, Teryn implemented a user management feature that used a jQuery 

DataTables table to access and showcase users and their information from the database. Admin 

accounts can use this page to create, edit, and delete users, including changing their roles and 

permissions. This is the only way certain account details, such as department and role, can be 

altered. 

 

Figure 14: User management page, where admin can create, edit, and delete user accounts 

Teryn also put together another example sub-application, this one being a simple implementation 

of an asset management system. IT administrators and managers can access this page and add or 

delete technology assets with information about their manufacturer, their end of life dates, and 

their intended on-site locations. This page also utilizes the same DataTables table and 

create/delete modals to view and alter backend data. 

 

Figure 15: Asset management sub-application page 
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Database Migrations Issue 

While not a major point of development, there was an ongoing issue of sorts whenever other 

members of the group would attempt to set up the application on their own local environments. 

Joshua, for instance, was unable to perform the Laravel database migrations without receiving a 

string length error, which could only be bypassed by changing code in the 

“app/Providers/AppServiceProvider.php” file.  

After finally trying to resolve the issue with a more permanent solution in the final Milestone, it 

was realized that this was a local environment issue that had to deal with a specific variable in 

the MySQL server configuration. This variable was the “InnoDB default row format,” of which 

can be set to either “compact” or “dynamic.” Teryn’s system was dynamic, and since she first 

created the project, all future usage of the application required a MySQL system that was 

dynamic instead of compact in order to properly migrate the database schema. 

Code was add to the “config/database.php” file under MySQL’s engine variable to ensure the 

InnoDB default row format would always be dynamic. Once this change was made, no further 

issues were had regarding the Laravel migration command for setting up the database schema.   

Final Documentation and Licensing 

Now that the application has reached its completion, we need to ensure that everything about 

how it works and how future developers can modify and add onto it is clear and understandable. 

To do this, we have prepared some documentation to explain how things are laid out for any 

future developers.  

As the backend developer, Teryn developed a lot the documentation for the application herself, 

along with some help from Kendra. She explains in the documentation what has been created, 

how to set up the application on one’s local environment, and the code and files are structured 

and designed. She explains the MVC (Model-View-Controller) layout that Laravel utilizes, as 

well as how we have set up the permissions, database schema, session management, and 

encryption. The end of the document provides a guideline for creating a new sub-application for 

KennTek.  

This documentation will be included in a package with the application files themselves. 

Alongside this, there are some other supporting files included with the application. For instance, 

Joshua has recorded a demo of the application going over the setup process once a user has their 

local environment tools configured and has the application files readily available.  

Kendra also has created the licensing notice for the application’s MIT licensing model. She did 

this as a text file attached in the application that explains how the MIT license works, who the 

original creators were, and the legal permissions and rules of the MIT license. 

  



GTRI Capstone Project 5  Page 24 

 

Results (and Final Schedule) 

Now that this project has reached its completion, there are several specific results that we have to 

show. There is the application itself, which has been pulled from its final version on GitHub. 

This includes all of the Laravel files, both backend code and frontend code, as well as the 

database schema in the form Laravel’s migrations. The sponsor has asked for the direct files 

themselves, though we may also include a link to the GitHub repository our group used to share 

and update the application. Regardless, if someone wishes to access the application, they need to 

have the correct local environment along with the files. KennTek is meant to be hosted via 

Apache web server, and it requires PHP, MySQL, and Composer to function; as such, using 

WAMP, XAMPP, or another operating system’s version of this package is highly recommended. 

Alongside the Laravel project files, there is also the licensing notice and documentation. As 

described before, the licensing notice is simply a text file the MIT rules and permissions for the 

application regarding its original owners, our team, and any future developers and users. The 

documentation is contained within a Microsoft Word document, and the recorded setup demo 

video has been uploaded to YouTube and linked within the documentation. 

All of these files will be included in a zipped folder package, which has been directly submitted 

to the Capstone professor Mr. Privitera and the industry sponsor Mr. Pinkston. 

Final Project Schedule Reflection 

For the final Milestone, we did not have a set plan in mind. Most of the tasks we laid out were 

simply placeholders for tasks that still needed to be finished by this point of the project. We even 

had a spot for an optional task where an additional feature would be incorporated into the 

application, such as a sub-app. Here was the project schedule at the beginning of the final 

Milestone versus at the end of the project: 

 

Figure 16: Schedule before the final Milestone 
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Figure 17: Schedule after the Final Milestone 

Despite the red field indicating a “delayed” task, this is all based off of our original schedule 

formed back in early September. For all of the Milestones and their tasks, we were primarily 

giving rough ideas of what tasks we would be doing, who would be doing them, and how long 

they would take as well as when they would be completed. However, the final Milestone was 

probably the least accurate out of all of them, which is fine since it was planned to be a roundup 

of everything left for completion. So, us still spending several hours making changes to the 

frontend and backend features in the final two weeks means that we were technically behind 

schedule, but everything was well paced out and finalized in time for us to begin writing the final 

deliverables and documentation. 
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Conclusion 

Regarding the goals of this project, the application has successfully reached its intended 

conclusion. Our end product, KennTek, is a web application framework that meets our sponsor’s 

requests. The backend goals of a proper routing system, user authentication feature with session 

tracking and encryption hashing, and database schema that is viewable and editable from the 

application have been achieved, with the Laravel framework defining how a lot of this works for 

our application. The frontend interface has been designed with a mixture of CSS, Bootstrap, 

JavaScript, and jQuery that provide a result that is responsive and easy to navigate as well as 

enables the user to interact with backend and database functionality. We have provided 

documentation that explains how the application is set up locally and how developers can add 

onto the application, along with providing the MIT licensing model to ensure the application 

supports future opensource development. 

This project had many bumps along the way. Milestone 1 was dedicated to planning and 

preparing for the project before development of the application fully started, but even with this 

period set aside, there were many times we had to change plans or rethink about how we were 

approaching things, as evidenced by the changes to the project schedule over time. Despite these 

issues, we all feel that this project has ultimately been a success, and we look forward to how 

future developers will engage with this type of opensource framework project, whether the 

developers use KennTek or one of the other application projects developed under Mr. Pinkston’s 

supervision.  
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References 

For this project, research is not as significant due to the focus on hands-on development. 

However, we certainly did research for the purposes of this project, and we will briefly list the 

reasons for this research before presenting an IEEE bibliography of our key sources and 

references. 

Milestone 1 was the bulk of our research, as this preparation phase is when everyone dedicated a 

large amount of time to installing the necessary tools, setting up each of our individual 

environments, and learning the coding stack. Various guides, online tutorial videos, official 

documentation, and discussion forums were utilized and shared amongst ourselves in order to 

deal with these issues in Milestone 1. We also used the provided example application, “Snipe 

IT,” as a basis for our application’s mock-up design. 

While there was less research in Milestone 2, there were still certainly issues that we investigated 

into. Many of us looked further into Bootstrap as we worked with the frontend code. Teryn and 

Joshua both did research into the issues of Node.js and NPM when the sponsor went over it and 

asked for those frameworks to not be used in this project. Kendra also did research into the 

licensing model, which she provided to everyone else. 

Likewise, the research done during the final Milestone primarily related to the issues we 

encountered trying to finish the application. Some of these issues included implementing side 

navbar’s vertical scroll bar, adding the breadcrumbs feature for the side navbar menu, and 

dealing with some the database migration issues certain group members ran into when trying to 

set up the application on their own local environments.  
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