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Abstract - This project proposes a Workday-based Interactive 

Workforce Dashboard to automate workforce tracking and 

resource planning. It integrates daily data from Excel sheets into 

a centralized database, where automated cleaning and 

validation ensure accuracy. The system provides interactive 

visualizations for real-time insights into workforce utilization 

and project performance. Additionally, it includes a Team 

Chemistry Predictor (Safe Version) that evaluates team 

effectiveness based on skill complementarity and past 

collaboration, while strictly excluding sensitive or demographic 

data. This ensures ethical, transparent, and bias-free decision-

making. Overall, the solution enhances efficiency, optimizes 

resource allocation, and supports effective team formation. 

Keywords: Workforce Dashboard, Resource Planning, Data 

Visualization, Workforce Analytics, Team Chemistry 
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I. INTRODUCTION

Effective workforce management and resource allocation are 

critical components in project-driven organizations, where 

operational efficiency depends on accurate data handling and 

timely decision-making. Traditional workforce management 

practices predominantly rely on manual record-keeping and 

spreadsheet-based systems for tracking employee attendance, 

allocation, and productivity. 

The evolution of enterprise systems, digital workforce 

management platforms have been introduced to enhance data 

organization and reporting. These systems facilitate 

structured data storage and improve transparency; however, 

many existing solutions still depend on semi-automated 

workflows and lack advanced analytical features required for 

predictive decision-making. Furthermore, fragmented data 

sources and the absence of integrated platforms hinder 

efficient resource planning and workforce optimization [14]. 

To address these limitations, this study proposes the design 

and development of a Workday-based Interactive Workforce 

Dashboard that enables automated data ingestion, processing, 

and visualization of workforce metrics at the project level. 

The system integrates daily workforce data from Excel-based 

inputs into a centralized database architecture. Automated 

data preprocessing techniques, including data cleaning, 

validation, and deduplication, are applied to ensure data 

integrity and consistency [8]. 

In addition to descriptive analytics, the proposed system 

incorporates a Team Chemistry Predictor (Safe Version), 

which employs data-driven methodologies to estimate team 

compatibility based on historical collaboration patterns and 

skill complementarity. The predictive model focuses 

exclusively on professional attributes such as task history and 

skill sets, thereby ensuring balanced team formation  [2], [3]. 

From a system implementation perspective, the backend is 

developed using the Java Spring Boot framework, which 

provides a robust and scalable environment for building 

RESTful APIs and handling large-scale data processing. API 

testing and validation are conducted using Postman to ensure 

reliability and performance of service endpoints features [1], 

[5]. 

while avoiding redundancy and skill gaps. Importantly, the 

model adheres to ethical AI principles by explicitly excluding 

sensitive and demographic attributes, ensuring fairness, 

transparency, and bias-free decision-making [7]. 

API testing and validation are conducted using Postman to 

ensure reliability and performance of service endpoints. The 

frontend is implemented using HTML and CSS, offering a 

lightweight and user-centric interface for interactive data 

visualization and system interaction [6]. 

This module utilizes historical collaboration data and skill-

based analysis to evaluate the compatibility of team members. 

By focusing exclusively on professional attributes such as 

skill sets, task history, and collaboration patterns, the model 

ensures that team formation is both efficient and technically 

balanced. Importantly, the exclusion of sensitive and 

demographic data aligns the system with ethical AI 

Published by : International Journal of Engineering Research & Technology (IJERT)
https://www.ijert.org/ ISSN: 2278-0181
An International Peer-Reviewed Journal Vol. 15 Issue 03 , March - 2026

IJERTV15IS031103 Page 1

(This work is licensed under a Creative Commons Attribution 4.0 International License.)



principles, ensuring fairness, accountability, and 

transparency in predictive outcomes [12]. 

Studies focusing on smart grid and energy optimization 

introduced real-time electricity management frameworks to 

improve efficiency and reduce operational costs. While 

technically advanced, these systems were primarily designed 

for energy optimization rather than holistic residential 

governance [11], [13]. 

In addition, the proposed system emphasizes extensibility and 

adaptability, allowing for future integration of advanced 

technologies such as machine learning models, real-time data 

streaming, and cloud-based deployment. This flexibility 

ensures that the system can evolve with organizational 

requirements and technological advancements [15]. 

In summary, this work addresses key limitations in existing 

workforce management approaches by proposing a 

comprehensive, automated, and ethically responsible 

solution.  

II. METHODOLOGY

The proposed Workday-based Interactive Workforce 

Dashboard is developed using a structured approach that 

integrates data collection, processing, analysis, visualization, 

and prediction. The methodology consists of the following 

steps: 

A. User Authentication and Access Control Module

The image represents the Login Interface of the system, 

which falls under the User Authentication and Access 

Control phase of the methodology. This module is 

responsible for verifying user identity and controlling access 

to the system. The process begins when a user enters their 

email and password into the login form. These credentials are 

captured by the frontend developed using HTML and CSS 

and then securely sent to the backend through RESTful API 

calls. 

Figure 1: User Authentication and access control module 

B. User Registration and Data Management Module

The image represents the Signup Interface, which is part of 

the User Registration and Data Management phase in the 

system methodology. This module is responsible for 

onboarding new users and securely storing their information 

in the system. After successful registration, the user can log 

in using their credentials through the authentication module. 

The system may also include checks to prevent duplicate 

registrations using the same email ID. 

Figure 2: user registration 

Figure 3: file uploading Dashboard 

C. Data Ingestion and Upload Module

The image represents the Upload Employee Dataset 

Interface, which belongs to the Data Ingestion and 
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Integration phase of the system methodology. This module 

is responsible for importing workforce data into the system 

for further processing and analysis. 

The process begins when the user selects an Excel file 

containing employee data using the “Choose File” option. 

The selected file is then uploaded to the system by clicking 

the “Upload” button. 

D. Data Visualization and Workforce Analytics

The image represents the Employee Analytics Dashboard, 

which belongs to the Data Visualization and Analytics 

phase of the system methodology. This module is responsible 

for transforming processed workforce data into meaningful 

insights through interactive visual representations. After data 

is collected, processed, and stored in the centralized database, 

it is accessed by the backend (Java Spring Boot) and delivered 

to the frontend via RESTful APIs. 

Figure 4: data visualization 

Figure 5: performance overview 

Figure 6: bench duration 

E. Performance Monitoring and Reporting

The image represents a section of the Employee Analytics 

Dashboard, specifically focusing on Performance 

Monitoring and Reporting, which is a key part of the system 

methodology. This module is responsible for tracking 

workforce statistics and providing summarized insights for 

decision-making. 

Figure 7: User and Admin Service  Management Screens 

F. Testing and Deployment
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The Workday-based Interactive Workforce Dashboard was 

tested to ensure proper functionality, performance, and 

reliability. Unit, integration, and system testing were 

conducted, while RESTful APIs were validated using 

Postman to handle different input scenarios. The system 

demonstrated efficient data processing and accurate 

dashboard updates. 

III. SYSTEM ARCHITECTURE

The Smart Community Maintenance and Utility Billing 

System follows a client–cloud architecture designed to ensure 

scalability, real-time synchronization, and secure data 

management. The system consists of three primary 

components: the mobile application (frontend), Firebase 

backend services, and the Razorpay payment gateway. These 

components interact to provide a seamless end-to-end 

community management solution. 

Figure 8: Overall System Architecture and Process Flow 

A. User Layer

This layer represents the end user who interacts with the 

system. The user performs actions such as logging in, signing 

up, uploading employee datasets, and viewing analytics. It 

acts as the entry point of the system and initiates all 

operations. 

B. Data Input Layer

The backend layer, implemented using Java Spring Boot, is

responsible for:

● Handling RESTful API requests

● Managing business logic

● Coordinating data flow between frontend and

database

It acts as the core processing unit of the system, ensuring 

secure and efficient execution of all operations 

C. Data Storage Layer

The Data Storage Layer is responsible for maintaining all

processed workforce data in a centralized database, ensuring

efficient data management and long-term persistence. After

data is collected and preprocessed, it is stored in structured

formats that support relationships between entities such as

employees, projects, and tasks. This layer enables fast data

retrieval through optimized queries and indexing techniques,

which improve system performance during analytics and

dashboard visualization. Additionally, it ensures data

integrity, consistency, and security by preventing redundancy

and unauthorized access.

D. Testing and Deployment Layer

This layer ensures system reliability and readiness. Postman

is used for API testing to validate functionality and

performance. Deployment ensures that the system is

accessible in a real-world environment, allowing continuous

operation and user interaction.

IV. RESULT AND DISCUSSION

The Workday-based Interactive Workforce Dashboard was 

successfully developed and evaluated using Java Spring Boot 

for backend services, HTML and CSS for frontend 

visualization, and Postman for API testing and validation. 

The system was assessed based on functionality, 

performance, usability, and reliability under practical 

working conditions. 

A. Functional Testing Results

All core modules of the system were tested to ensure correct 

functionality and integration. The data ingestion module 

successfully imported workforce data from Excel sheets into 

the system without data loss. The preprocessing module 

effectively performed data cleaning, validation, and 

deduplication, ensuring high data accuracy and consistency. 

The Team Chemistry Predictor (Safe Version) was tested 

using sample workforce datasets. The module successfully 

generated team compatibility insights based on skill 

complementarity and historical collaboration data. The 

predictions were consistent and aligned with expected team 

configurations, demonstrating the correctness of the 

implemented logic. 

B. Performance Evaluation

The system demonstrated efficient performance during 

testing. Data processing operations such as data ingestion and 

preprocessing were completed within acceptable time limits. 

Optimized database queries enabled fast data retrieval, even 

with increasing data sizeThe system demonstrated efficient 

performance during testing. Data processing operations such 

as data ingestion and preprocessing were completed within 

acceptable time limits. Optimized database queries enabled 

fast data retrieval, even with increasing data size. 
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C. Usability Analysis

The user interface was designed to be simple and intuitive. 

Users could easily navigate through the dashboard and access 

workforce metrics without difficulty. The structured layout of 

charts, graphs, and tables improved readability and 

understanding of data. 

Testing showed that users were able to interpret workforce 

insights and interact with the system without requiring 

extensive technical knowledge. 

D. System Reliability and Security

The system demonstrated high reliability through consistent 

data processing and accurate output generation. Centralized 

data storage reduced redundancy and ensured data 

consistency across modules. 

Secure API handling in the Spring Boot framework ensured 

controlled access to system resources.  

V. PERFORMANCE ENHANCEMENT

The performance of the Workday-based Interactive 

Workforce Dashboard is enhanced using Java Spring Boot 

and efficient data processing techniques. Automated data 

ingestion from Excel sheets reduces manual effort and 

minimizes errors through data cleaning and validation. 

A centralized database with optimized queries ensures fast 

data retrieval, while RESTful APIs enable smooth 

communication and real-time updates between the frontend 

and backend. The lightweight frontend built with HTML and 

CSS provides responsive and interactive data visualization. 

Additionally, the Team Chemistry Predictor automates team 

formation based on skills and collaboration data, improving 

decision accuracy. API testing using Postman ensures system 

reliability. Overall, the system improves speed, accuracy, and 

efficiency compared to traditional manual methods. 

The lightweight frontend developed using HTML and CSS 

enhances user experience by providing faster loading and 

interactive visualization of workforce metrics. Furthermore, 

the integration of the Team Chemistry Predictor automates 

team analysis, reducing computational overhead and 

improving decision accuracy. Overall, these enhancements 

significantly improve system speed, reliability, scalability, 

and efficiency compared to traditional manual methods.. 

VII. CONCLUSION

The proposed Workday-based Interactive Workforce 

Dashboard provides an efficient and scalable solution for 

workforce tracking and resource planning. By automating 

data collection from Excel sheets and implementing data 

cleaning, validation, and centralized storage, the system 

significantly reduces manual effort and improves data 

accuracy. The use of interactive dashboards enables real-time 

visualization of workforce metrics, supporting better 

decision-making and operational transparency. 

The integration of the Team Chemistry Predictor (Safe 

Version) further enhances the system by enabling data-driven 

and ethical team formation based on skill complementarity 

and collaboration history. The use of Java Spring Boot for 

backend development and RESTful APIs ensures robust 

performance, while the lightweight frontend facilitates user-

friendly interaction. Overall, the system significantly reduces 

manual effort, improves operational efficiency, and provides 

a reliable, data-driven approach to workforce management. 
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