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ABSTRACT 

The Federal Aviation Administration’s (FAA) 

NextGen program faced outdated software 

tools for inventory management, which 

impeded the program’s progress. To address 

this problem, I introduced a custom-built full-

stack web application to replace the obsolete 

2007 Microsoft Access interface. The design 

and implementation of this application 

leveraged contemporary CS development 

technologies to build a user-friendly, 

responsive UI and an efficient backend 

system. The result was a significant 

improvement in inventory management 

workflow and accuracy, thus reducing the risk 

of cost overruns and software delays. Beyond 

just enhancing current operational efficiency, 

the project has also laid the groundwork for 

ongoing technological advancements within 

the FAA. Looking ahead, the project requires 

feature expansion, thorough testing and 

debugging, and evaluation for further 

implementation across the FAA’s systems.  

 

1. INTRODUCTION 

Since 1958, the Federal Aviation 

Administration (FAA) has played a crucial 

role as custodian of the United States National 

Airspace. Amid concerns over the FAA’s 

technological infrastructure, they initiated the 

NextGen program. NextGen aims to overhaul 

the FAA’s technological systems to enhance 

the safety and efficiency of the U.S. national 

airspace. One aspect of this endeavor is the 

modernization of legacy systems within the 

FAA that have become outdated but remain 

critical to the agency’s operational framework. 

 

The lab depot tool was one such technology 

that required modernization. The tool 

managed an inventory of lab hardware parts 

that were essential in the software 

development cycle. Originally, the tool relied 

on 2007 Microsoft Access to interface with a 

SQL database of hardware parts. Despite 

remaining functional, the legacy tool was 

plagued by a dated user interface (UI), 

inefficiences in the workflow process, and 

technical limitations imposed by the old 

Microsoft software. All of these issues 

highlighted a pressing need to modernize the 

tool for improved efficiency, and reduced risk 

of cost overruns and software delays. 

 

2. RELATED WORKS 

This project draws upon a range of related 

works that emphasize the significance of 

modern web development frameworks and 

full-stack development, alongside the 

challenges and strategies associated with 

modernizing legacy systems. 

 

The utility of ReactJS in contemporary web 

development is explored by Bhalla, et al 

(2020), who underscore its efficiency in 

crafting dynamic and interactive user 

interfaces. The study elaborates on how 

ReactJS facilitates the development process 



 

with its component-based structure and virtual 

DOM, significantly improving performance 

and user experience. This examination is 

important for my project because it highlights 

the benefits of using ReactJS for web 

application development. 

 

The concept of full-stack development is 

further clarified by Shropshire, et al. (2018), 

who seek to establish a consensus definition. 

Through a detailed review of literature and 

industry practices, they present full-stack 

development as an interdisciplinary skill set, 

enabling developers to create comprehensive 

end-to-end solutions. This perspective is 

integral to understanding how my project was 

developed, as it informed our approach to 

integrating front-end and back-end systems in 

a seamless manner. Specifically, their work 

guided our team in adopting a holistic 

development approach, ensuring that every 

aspect of the application, from the user 

interface to the database operations, was 

designed and implemented with a 

comprehensive understanding of both client-

side and server-side requirements. 

 

Last, the modernization of legacy applications 

is critically examined by Ponnusamy & 

Eswararaj (2023). Their research identifies the 

main motivations for modernization, outlines 

the prevalent challenges, and proposes 

effective strategies for overcoming these 

obstacles. This study provides a detailed 

understanding of how to navigate the 

complexities of updating legacy systems, 

which is vital for my project's development 

strategy. By applying their insights, we were 

able to anticipate potential challenges in 

modernizing the FAA's legacy inventory 

management system and devise effective 

strategies to address these challenges. This 

ensured a smoother transition to the new 

system, minimizing disruptions and 

maintaining operational efficiency throughout 

the process. 

 

3. PROJECT DESIGN 

3.1 Introduction 

In recent years, the evolution of 

technology has necessitated the 

modernization of various legacy systems 

across industries to enhance efficiency, 

scalability, and user engagement. The 

Federal Aviation Administration (FAA) 

has recognized the need to update its lab 

depot tools, which are crucial for 

managing a vast array of equipment and 

logistical operations. This project focuses 

on replacing an outdated Microsoft 

Access-based system with a state-of-the-

art full-stack web application. This 

transition is aimed at addressing the 

system's current limitations, including its 

non-intuitive user interface, inefficient 

workflow processes, and restrictive 

licensing issues. By developing a new, 

robust application, the project seeks to 

significantly improve the functionality and 

user experience of the depot tool, ensuring 

it meets contemporary standards and user 

expectations. 

 

3.2 Overview 

The project's primary objective was to 

modernize the FAA's lab depot tool by 

transitioning from an outdated Microsoft 

Access database to a sophisticated full-

stack web application. The necessity of my 

project came from the inefficiencies and 

constraints imposed by the old system. 

Among these limitations included the 

legacy tool’s  dated user interface, 

cumbersome workflow processes, and the 

licensing restrictions with Microsoft 

Access. By developing a new system 

grounded in a responsive, intuitive, and 

visually appealing web application that 

interfacing with the same SQL database, 

the project aimed to revitalize the depot 

tool's functionality, workflow process, and 

user experience. 



 

 

3.3 System Architecture 

The system architecture for the 

modernization project utilized React for 

front-end development and Java for back-

end development. This combination of 

development tools was selected for its 

adaptability, scalability, and the extensive 

support available from both technologies' 

communities. The back-end's role is to 

interact with the SQL database efficiently, 

facilitating streamlined data manipulation 

and retrieval processes, and improving 

upon the Microsoft Access back-end. The 

front-end is designed to provide a seamless 

and engaging user interface, significantly 

enhancing the overall user experience. 

 

3.4 Implementation Strategy 

Implementation was approached in 

planned manner, with clearly defined steps 

along the way that could be modified if 

necessary. Initially, the project involved 

migrating the existing database to a new 

SQL schema, ensuring the integrity and 

consistency of data throughout the 

transition. Subsequent phases focused on 

developing backend services for 

comprehensive data management, 

including inventory management 

functionalities, user authentication 

mechanisms, and system logging features. 

Concurrently, the front-end application 

was crafted with a keen focus on user 

experience design, addressing and 

rectifying the usability shortcomings 

identified in the legacy system. Integral to 

the development process were the user 

feedback sessions, which played a pivotal 

role in refining the application's interface 

and workflow, tailored to meet the specific 

needs of the depot department effectively. 

 

4. RESULTS 

My modernization project yielded several 

noteworthy outcomes right away. Firstly, the 

introduction of the new web application 

significantly enhanced the user experience by 

delivering a faster, more intuitive user 

interface. Additionally, the optimized backend 

processes and the elimination of redundant 

system elements contributed to a smoother, 

more efficient workflow, reducing the time 

required for inventory management tasks. The 

last major achievement of this project was the 

future-proofing of the system; by leveraging 

open-source technologies and establishing a 

scalable architecture, the project circumvents 

the previous system's licensing and 

compatibility issues, ensuring ease of updates 

and maintenance moving forward. 

 

Anticipated results include an expectation of 

increased adoption and user satisfaction as the 

system undergoes further refinements based 

on continuous user feedback. Moreover, the 

streamlined inventory management facilitated 

by the new tool is projected to have a positive 

impact on the FAA's software development 

cycle, potentially contributing to reductions in 

cost overruns and project delays. These 

anticipated outcomes would highlight the 

project's success in addressing the FAA's lab 

depot management needs, marking an 

advancement in the agency's ongoing 

technological modernization efforts. 

 

5. CONCLUSION 

The modernization of the FAA's lab depot tool 

represents a significant step forward in 

updating the agency's technological 

infrastructure. By transitioning from an 

outdated Microsoft Access-based system to a 

flexible, modern full-stack web application, 

this project has directly addressed key 

inefficiencies in the inventory management 

process. The new design not only enhances the 

user interface with an intuitive, responsive 

design but also streamlines backend processes, 

leading to more efficient operations 

workflows. The implementation of this system 

is expected to reduce the risk of cost overruns 



 

and delays in the software development cycle, 

thereby improving the overall operational 

efficiency within the FAA. 

 

Furthermore, this project serves as a blueprint 

for future modernization efforts across other 

legacy systems within the agency, 

demonstrating the tangible benefits of 

integrating modern web technologies with 

existing technological infrastructures. The 

knowledge gained from this endeavor will be 

invaluable in guiding similar future initiatives, 

ensuring that the FAA remains up to date with 

technological advancements to better serve the 

needs of the national airspace system. 

 

6. FUTURE WORK 

Due to the flexible nature of the project’s 

design, updates to its features and 

functionalities will be less cumbersome to 

implement, as the project was built on modern, 

existing software technology. Moving 

forward, several steps are planned to enhance 

and expand the capabilities of the newly 

developed web application. The immediate 

next steps involve comprehensive testing and 

debugging to ensure that the application 

operates seamlessly across all intended 

functions and user scenarios. Feedback from 

these testing phases will be crucial in refining 

the system to meet the exact needs of its users.  

 

Additionally, plans are underway to develop 

and integrate advanced features such as real-

time inventory updates, analytic metrics for 

inventory management, and mobile 

compatibility, all of which will further 

enhance accessibility and functionality of the 

tool. Long-term, the project aims to explore 

the integration with other FAA operations, 

potentially expanding its utility to other 

departments within the agency. Each of these 

developments will contribute to the FAA's 

ongoing efforts to modernize its technology 

stack, thereby improving efficiency, reducing 

costs, and enhancing the safety and reliability 

of the national airspace system. 
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