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Abstract 
 
 

In today's dynamic industrial landscape, data-driven decision-making stands as a foundational pillar of 
operational success. This document encapsulates the meticulous planning, development, and continual 
maintenance of an industrial dashboard designed to empower organizations in the monitoring, analysis, 
and optimization of their operational processes. With a focus on user-centric design, interactive 
functionality, robust data integration, and stringent security measures, the dashboard serves as a user-
friendly and secure platform for informed decision-making. Notably, the integration of machine 
learning brings predictive maintenance, real-time anomaly detection, and data-driven insights to the 
forefront, transforming operational efficiency and risk mitigation. Furthermore, the project champions 
sustainability, environmental responsibility, and positive social impact, underpinned by a commitment 
to reducing ecological footprints and nurturing community relations. Looking ahead, the project 
envisions expanding data sources, enhancing user experiences, and maintaining an unwavering 
dedication to sustainability, making it a testament to the organization's commitment to data-driven 
excellence, responsible corporate citizenship, and a sustainable future.  
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Chapter 1- Introduction 
 
 
 

1.1 Overview/Background of the Work 
 

Internships offer students invaluable real-world exposure, enabling them to delve into 
their professional interests and unlock their potential. These programs enable students to 
bridge the gap between their academic knowledge and practical application in real-world 
scenarios, helping them elevate their existing skills. 
Independent University, Bangladesh incorporates internships as an integral component of 
its "Computer Science and Engineering" curriculum, forming a mandatory part of the 
graduation requirements. As an undergraduate student, I embarked on a three-month 
internship journey with "ADN digninet," a renowned corporation. 
This report delves into my internship stint at "ADN digninet," providing an overview of 
the tasks I completed, the insights I gained, and the impact it had on my professional 
growth. 

 

1.2 Objectives 
 

 
During my internship, which commenced on May 4, 2023, at ADN Diginet, I had the 
privilege of contributing to several projects, one of which was the development of an 
Industrial Dashboard utilizing Power BI. The primary aim of this application was to 
modernize the process of data analysis within the industrial sector and provide valuable 
insights. 
 
The core objective of this project is to design and implement an Industrial Dashboard 
using Power BI, with an added layer of machine learning integration. This initiative is 
driven by the growing need for industries to leverage data for informed decision-making 
and operational optimization. Through the creation of a dynamic and user-centric 
dashboard, our goal is to empower organizations to access real-time insights into their 
industrial operations, thereby facilitating data-driven decision-making to enhance 
efficiency, productivity, and competitiveness. 
 
Another significant objective is to harness the potential of machine learning in industrial 
data analytics. By incorporating machine learning models into our dashboard, we aim to 
facilitate predictive maintenance, real-time anomaly detection, and data-driven insights. 
This objective aligns with the evolving landscape of industrial automation, where 
predictive analytics and proactive maintenance are crucial for minimizing downtime and 
ensuring machinery reliability. 
 
Sustainability, encompassing responsible corporate practices and environmental impact, 
is at the core of this project. We aspire not only to deliver valuable data-driven solutions 
but to do so in an environmentally responsible manner. This project is committed to 
promoting ethical data practices, responsible resource management, and sustainability 
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responsible data management, and ethical data usage have underscored the importance of aligning 
technological advancements with responsible and sustainable practices. 
While these related works provide valuable insights and solutions in their respective domains, this 
project aims to amalgamate these concepts by creating an industrial dashboard empowered by 
Power BI and enriched with machine learning capabilities, while also placing a strong emphasis 
on ethical and sustainable data practices. This holistic approach aims to contribute to the ongoing 
evolution of industrial data management and decision support systems. 
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Chapter 3 - Project Management & Financing 
 
 
 

3.1 Work Breakdown Structure 
 

A graphical depiction of the project tasks and their connections is called a work breakdown 
schedule (WBS), and it offers a systematic description of project operations. Its goal is to assist 
project managers in organizing and managing a project by classifying it and dividing it into 
manageable components. You can efficiently distribute resources, assign tasks, and keep track of 
project progress by using a WBS. A WBS may be comprehensive when used in conjunction with 
a Gantt chart, guaranteeing clearly defined activities and promoting teamwork. In essence, the 
WBS acts as a crucial tool in project management, making it easier to plan, carry out, and manage 
projects. 
 

         

 
Fig 3.1 Work Breakdown Structure Diagram. 
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3.2 Process/Activity wise Time Distribution 
 

The process/activity-wise time distribution has a significant impact on the anticipated 
amount of time required to properly execute the project. To guarantee that the project is 
completed on schedule, identifying the critical route is required. The longest sequence of 
tasks that must be completed on time is known as the critical route. On a critical path, 
each task is dependent on the outcome of the one that comes before it. The project itself is 
made up of a series of clearly defined tasks that must be carried out in a certain order in 
order to achieve the intended result. Project managers may ensure that milestones are 
accomplished within the allotted time frame by allocating resources to a project based on 
an analysis of the critical path and a comprehension of the temporal connections between 
activities. 
 

       

 
Fig 3.2 Process/Activity wise Time Distribution Diagram 
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3.3 Gantt Chart 
 

During the application project's planning stage, a Gantt chart was used. To track and 
visualize project timelines, Gantt charts are frequently used in project management. They 
offer insightful information on task dependencies, development, priorities, and resource 
allocation. Gantt charts provide a clear picture of tasks and their associated timelines 
using a bar chart format. The key resource for this project was determined to be the 
developers, with office PCs and servers being necessary for implementation. Each 
employee was given particular assignments with due dates, and they all worked together 
to finish the project. The project's exact steps are described in the section that follows. 
Unfortunately, the company's guidelines prevented the creation of the Gantt chart. 

 

3.4 Process/Activity wise Resource Allocation 
 

 
Resource allocation for the Industrial Dashboard based on processes and activities A 
Power BI project necessitates a careful allocation of financial, technological, and human 
resources among several project stages and activities.. In the initiation and requirements 
gathering phase, skilled data analysts and domain experts are allocated to understand user 
needs and data sources. During the design and architecture phase, UI/UX designers and 
database architects play a crucial role in crafting the visual and structural elements of the 
dashboard. The development phase requires data engineers, machine learning specialists, 
and Power BI developers to build and integrate the technical components effectively. In 
the testing phase, quality assurance teams ensure the reliability and accuracy of the 
dashboard. Deployment involves IT administrators, and ongoing maintenance relies on a 
dedicated support team. Financial resources are allocated to procure necessary tools, 
licenses, and infrastructure, while human resources are optimized to ensure efficiency and 
quality throughout the project's lifecycle. This resource allocation strategy ensures a 
smooth and well-managed project execution. 

 
 

3.5 Estimated Costing 
 
The estimated costing for the Industrial Dashboard Project using Power BI encompasses 
various aspects, including personnel, software, hardware, and operational expenses. 
Firstly, personnel costs are a significant component, considering the diverse team required for 
project development. This includes data analysts, machine learning specialists, UI/UX 
designers, database architects, Power BI developers, quality assurance engineers, and IT 
administrators. Salaries, training, and benefits for these professionals constitute a substantial 
portion of the budget. 
Secondly, software costs encompass licensing fees for Power BI and any other proprietary 
software required for data analysis and machine learning. Additionally, there may be costs 
associated with third-party plugins or tools used for specific functionalities within the 
dashboard. 
Hardware costs relate to the infrastructure required for hosting the dashboard, including 
servers, storage solutions, and networking equipment. The scalability of hardware resources 
should be considered to accommodate potential future growth in data volume and user traffic. 
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Operational expenses cover ongoing costs such as maintenance, updates, and technical 
support. These expenses ensure the dashboard remains operational, secure, and up-to-date 
with the latest data sources and machine learning models. 
It's important to note that cost estimation should also account for unforeseen contingencies and 
potential scope changes. Proper financial planning and monitoring are essential to ensure that the 
project remains within budget while delivering the desired features and functionalities. 
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implications of data-driven decisions in an industrial setting, fostering personal 
growth, and maintaining a forward-looking perspective to address future challenges in 
industrial data analysis. These lessons not only enriched the team's capabilities but 
also contributed to the long-term sustainability and impact of the project within the 
industrial context. 
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Chapter 5 - Body of the Project 
 
 
The information regarding the project is contained in the chapter's body. Here, the reader will 
discover comprehensive project information. A detailed job description, an analysis of the 
project's requirements, a system analysis, a system design, development, and testing are just a 
few of the documents that will be included to this chapter. 

5.1 Work Description 
 

The work description for the project, which focuses on the development of an Industrial 
Dashboard using Power BI, encompasses a multifaceted approach tailored to the unique 
requirements of industrial data analysis and visualization. The project's primary objective 
is to modernize the data analysis process within industries, enabling organizations to gain 
real-time insights into their operational processes. This involves several key tasks, 
including data collection from various sources such as sensors and databases, data 
preprocessing to ensure quality and consistency, and the development of machine 
learning models for predictive maintenance and anomaly detection. These steps are 
critical for creating a powerful and dynamic Industrial Dashboard that empowers 
organizations to make data-driven decisions for enhanced efficiency and competitiveness. 
 
Additionally, the project places a strong emphasis on sustainability, both in terms of 
responsible corporate citizenship and environmental impact. It aims to foster a culture of 
ethical data practices, responsible resource management, and sustainability initiatives. 
This includes addressing ethical considerations such as data privacy and security, 
ensuring that sensitive information is safeguarded, and compliance with relevant 
regulations. Furthermore, the project aligns with the ever-evolving landscape of industrial 
automation by infusing machine learning capabilities into the dashboard, allowing for 
proactive maintenance and reliability enhancement, which are crucial for minimizing 
downtime and ensuring the smooth operation of critical machinery. 
 
Throughout the project's lifecycle, effective project management practices are employed, 
encompassing task scheduling, resource allocation, milestone tracking, and risk 
management to ensure that the project remains on schedule and within budget. The 
project also includes rigorous testing and quality assurance processes to guarantee the 
reliability and accuracy of both data integration and machine learning components. 
Knowledge transfer sessions are conducted to empower team members and stakeholders 
with a deep understanding of the project's components, enabling them to independently 
manage and expand the dashboard's capabilities. Overall, the work description 
underscores the project's commitment to delivering a comprehensive and sustainable 
Industrial Dashboard solution that not only enhances user experiences but also aligns with 
ethical considerations and a commitment to a greener future. 
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Fig 5.2 Rich Picture 
 
 
 
 
 
 
 
 
 
 

5.2.2 Functional  
 

Functional requirements fundamentally outline what a system should be able to 
achieve. 
 

1. Data Ingestion and Integration: 
The dashboard should have the capability to ingest data from various sources, including 
databases, spreadsheets, APIs, and real-time streams. It should support data integration 
processes to combine, cleanse, and transform data into a unified format suitable for analysis. 
 

2. Interactive Visualization: 
The dashboard must enable users to create interactive visualizations using Power BI, allowing 
for the exploration of data through charts, graphs, tables, and maps. Users should have the 
ability to customize and personalize their dashboards, including selecting data attributes, 
applying filters, and configuring visualization settings. 
 

      3. Machine Learning Integration: 
The integration of machine learning models should be seamless, allowing administrators to 
incorporate predictive and analytical models into the dashboard. Users should be able to 
leverage ML insights for tasks such as anomaly detection, predictive maintenance, and 
forecasting directly within the dashboard. 

 
4. Real-Time Data Updates: 

The dashboard should support real-time or near-real-time data updates, ensuring that users have 
access to the latest information and insights. It should enable data streaming and automatic 
refreshes to maintain data currency. 
 

5. Collaborative Features: 
Collaboration features, such as commenting, sharing, and annotation, should be available to 
facilitate teamwork and discussions among users. Users should be able to share specific 
visualizations or insights with colleagues for collaborative decision-making. 
 

6. Security and Access Control: 
Robust security measures should be in place to protect sensitive data and ensure that access is 
granted only to authorized users. Administrators should have the ability to define user roles, 
permissions, and data access levels. 
 

7. Export and Reporting: 
Users should be able to export data, visualizations, and reports in various formats (e.g., PDF, 
Excel) for offline analysis and reporting purposes. Scheduled report generation and distribution 
should be supported. 
 

8. Notification and Alerting: 
The dashboard should provide notification and alerting mechanisms to notify users of 
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critical events, anomalies, or predefined thresholds. Users can set up alerts to 
proactively monitor changes in data patterns. 
 

9. Documentation and Help Resources: 
The dashboard should include comprehensive documentation and help resources to 
guide users in data analysis, visualization, and ML model utilization. Tutorials, tooltips, 
and FAQs should be available for user assistance. 

. 
 

5.2.3 Non-Functional Requirements 
 

A system's "quality attributes" are what they are termed. It is a requirement that 
defines criteria for judging the operation of a system. 
 

     1. Security:  
a. The system should ensure data security and protect user information.  

b. User authentication and authorization mechanisms should be in place.  
2. Performance:  

a. The system should be responsive and able to handle a reasonable number 
of concurrent users.  

b. Recommendation algorithms should provide quick and relevant 
results.  

3. Scalability:  
a. The system should be designed to scale if the number of books and users 

grows.  
b. It should accommodate an increasing volume of data.  

4. Usability:  
a. The user interface should be intuitive and user-friendly for both systems 

owners and readers.  
b. Proper navigation and clear labeling should be implemented.  

5. Reliability:  
a. The system should be available and reliable, minimizing downtime. 
b. Data backups and recovery mechanisms should be in place.  

6. Data Integrity:  
a. The system should maintain data integrity, preventing data corruption or 

loss.  
b. Proper data validation and error handling should be implemented. 

7. Compatibility:  
a. The system should be compatible with common web browsers and devices 

used by system owners and readers.  
b. Cross-browser and cross-device testing should be conducted.  

8. Response time:  
a. The system should provide quick responses to user actions, such as adding 

items to the cart or submitting ratings.  
b. Response time should meet acceptable thresholds.  

9. Privacy:  
a. The system should respect user privacy and adhere to data protection 

regulations.  
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b. User data should be handled security and in compliance with privacy laws. 

 
 
 
 
 
 
 

5.3 System Analysis 

5.3.1 Six Element Analysis 
 

Process System Roles 

Human Non-
Computi
ng 
Hardware 

Computing 
Hardware 

Software Database Networking 
& 
Communicat
ion 

Visualize 
The Data 

End-Users: 
The 
individuals 
or teams who 
will interact 
with and 
utilize the 
Industrial 
Dashboard to 
make data-
driven 
decisions and 
optimize 
operational 
processes. 
Administrat
ors: Those 
responsible 
for managing 
and 
maintaining 
the 
dashboard, 
including 
user access 
control, data 
updates, and 
system 
configuration
. 

Book: 
The 
book 
whose 
data will 
be 
added. 

 
Paper: 
Book 
details 
might 
come 
printed 
on a sheet 
of paper. 

Server 
Infrastruc
ture: The 
physical 
servers and 
hardware 
component
s that host 
the Power 
BI 
environme
nt, 
ensuring 
robust 
performanc
e, 
scalability, 
and 
reliability. 
Client 
Devices: 
The 
devices 
(e.g., 
desktop 
computers, 
mobile 
devices) 
used by 
end-users 
to access 
and 
interact 
with the 
Industrial 

Power BI: 
The core 
software 
platform 
used for 
data 
analysis, 
visualizatio
n, and 
creating 
interactive 
dashboards
. 
Machine 
Learning 
Models: 
Software 
component
s that 
incorporate 
machine 
learning 
algorithms 
to provide 
future 
insights 
and 
predictive 
capabilities 
within the 
dashboard. 

Data 
Sources: 
The 
various 
data 
repositor
ies and 
sources 
(e.g., 
database
s, data 
warehou
ses) that 
supply 
raw data 
to the 
Industria
l 
Dashboa
rd for 
analysis 
and 
visualiza
tion. 
Data 
Transfo
rmation 
Tools: 
Software 
tools or 
processe
s 
responsi
ble for 
extractin

Network 
Infrastruc
ture: The 
underlying 
network 
architectur
e and 
component
s that 
enable 
seamless 
data 
transfer 
between 
the 
Industrial 
Dashboard
, data 
sources, 
and end-
users. 

Data 
Communi
cation 
Protocols: 
The 
protocols 
and 
methods 
used for 
secure and 
efficient 
data 
communic
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Dashboard. g, 
transfor
ming, 
and 
loading 
(ETL) 
data 
from 
source 
systems 
to 
prepare it 
for 
analysis 
in Power 
BI. 

ation 
between 
different 
component
s of the 
system, 
ensuring 
data 
integrity 
and 
confidenti
ality. 

   Printer: 
It might 
be used 
to print 
out book 
details. 

   

Admin 
makes the 
visualization 

Administrato
rs: In this 
context, 
administrators 
take on the role 
of creating and 
managing 
visualizations 
within the 
Industrial 
Dashboard. 
They are 
responsible for 
designing and 
configuring the 
dashboard to 
meet the 
specific needs 
of end-users 

Book: The 
book 
whose data 
will be 
edited. 
 
Paper: 
Book 
details 
might 
come 
printed on 
a sheet of 
paper. 

Server 
Infrastr
ucture: 
The 
physical 
servers 
and 
hardware 
compone
nts that 
host the 
Power BI 
environm
ent, 
providing 
the 
necessary 
computat
ional 

Power BI: 
The primary 
software tool 
used by 
administrator
s to create, 
customize, 
and 
configure 
visualization
s within the 
Industrial 
Dashboard. 
Power BI 
offers a user-
friendly 
interface for 
building 
data-driven 
visualization
s. 

Data 
Sources: The 
various data 
repositories 
and sources 
that provide 
raw data for 
visualization. 
Administrator
s access and 
integrate these 
data sources 
into Power BI 
to design 
visualizations 
based on 
relevant data. 

Network 
Infrastructu
re: The 
network 
architecture 
and 
components 
that enable 
administrator
s to access 
data sources 
and the 
Power BI 
environment 
securely and 
efficiently. 

Data 
Communicati
on Protocols: 
The protocols 
and methods 
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and the 
organization. 

resources 
for 
administr
ators to 
develop 
and 
maintain 
visualizat
ions 
efficientl
y. 

Client 
Devices: 
The 
devices 
used by 
administra
tors to 
access the 
Power BI 
environme
nt for 
visualizati
on design 
and 
configurat
ion. 

Data 
Visualization 
Tools: 
Additional 
software tools 
or plugins that 
may be 
integrated 
with Power BI 
to enhance the 
visualization 
capabilities, 
allowing 
administrators 
to create more 
advanced and 
specialized 
visualizations 
if needed. 

used for 
secure data 
transfer 
between 
administrators
' client 
devices, data 
sources, and 
the Power BI 
environment, 
ensuring that 
data is 
transmitted 
and processed 
accurately. 

Data 
Integratio
n By 
Administr
ation 

Administ
rators: 
Administr
ators play 
a crucial 
role in 
data 
integratio
n as they 
are 
responsibl
e for 
orchestrat
ing the 
process of 
collecting, 
transformi
ng, and 
integratin
g data 
from 
various 
sources 
into the 
Industrial 
Dashboar
d. They 
ensure 

Book: The 
book 
whose data 
will be 
edited. 

 
Paper: 
Book 
details 
might 
come 
printed on a 
sheet of 
paper. 

Server 
Infrastruc
ture: The 
server 
infrastructu
re hosts the 
data 
integration 
tools and 
processes 
used by 
administrat
ors to 
collect, 
process, 
and store 
data from 
diverse 
sources. It 
provides 
the 
computatio
nal 
resources 
needed for 
data 
integration 
tasks. 
Client 

Data 
Integratio
n Tools: 
Specialized 
software 
tools for 
data 
extraction, 
transformat
ion, and 
loading 
(ETL) are 
utilized by 
administrat
ors to 
integrate 
data from 
heterogene
ous sources 
into a 
unified 
format 
suitable for 
visualizatio
n in Power 
BI. 
Power BI: 
Power BI 
serves as 

Data 
Sources: 
Data 
sources 
encompa
ss the 
diverse 
repositor
ies and 
systems 
from 
which 
data is 
extracted 
and 
integrate
d. 
Administ
rators 
identify, 
access, 
and 
configur
e 
connecti
ons to 
these 
sources 
to 

Network 
Infrastruc
ture: 
Network 
infrastruct
ure ensures 
secure and 
efficient 
communic
ation 
between 
data 
sources, 
data 
integration 
tools, and 
the Power 
BI 
environme
nt. 
Administr
ators rely 
on a robust 
network 
for data 
retrieval 
and 
integration
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translating ideas and concepts into tangible solutions that empower organizations to 
harness the full potential of their industrial data. 
 
Data integration serves as the foundation of this phase. It involves collecting, 
processing, and merging data from a multitude of sources, ranging from industrial 
sensors to databases. This meticulous data integration ensures that the Power BI 
dashboard receives a continuous stream of real-time data, which is vital for providing 
timely insights and supporting data-driven decision-making. 
 
The heart of the implementation lies in dashboard design, where the visual 
representation of data takes shape. Designers and data visualization experts 
collaborate to create intuitive, informative, and visually appealing charts, graphs, and 
reports. The goal is to empower users, from operators to executives, with the ability to 
explore data effortlessly, identify patterns, and gain actionable insights. 
 
Machine learning models are seamlessly integrated into the Power BI environment 
during this phase. These models are carefully configured to deliver predictive 
maintenance, real-time anomaly detection, and data-driven insights. Their integration 
brings a new dimension to industrial operations, enabling organizations to foresee 
issues before they occur and optimize processes for maximum efficiency. 
 
Security is a paramount concern during implementation. Robust security measures, 
including access controls, encryption, and authentication, are meticulously 
implemented to safeguard sensitive industrial data. Regular security audits and 
monitoring are conducted to ensure data integrity and compliance with industry 
standards and regulations. 

 
 

5.6 Testing 
 
 

5.6.1     Input 
 
During the testing phase of the Industrial Dashboard project using Power BI, a variety 
of input data is fed into the system. This input encompasses industrial data from 
sensors, databases, and other relevant sources. It includes real-time data streams, 
historical data sets, and simulated scenarios to evaluate the dashboard's performance 
under different conditions. 
 

 

5.6.2     Output 
 

The output in the testing phase involves examining the results generated by the 
Industrial Dashboard. This includes the visualizations, reports, and insights presented 
to users. Testers assess the accuracy, relevance, and responsiveness of these outputs to 
ensure that they meet the objectives of providing valuable insights for data-driven 
decision-making. 
 

 

5.6.3     Designing Test Cases 
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To conduct thorough testing, a set of test cases is meticulously designed. These test 
cases encompass various scenarios, from routine data updates to exceptional 
situations like data spikes or system failures. Testers create test cases that mimic real-
world industrial scenarios to validate the dashboard's performance, data accuracy, and 
machine learning model predictions. 
 

 

5.6.4     Test Results 

 
 

Test results are the outcome of executing the designed test cases. They provide insights into 
the functionality and reliability of the Industrial Dashboard. During this phase, any 
discrepancies, errors, or performance issues are identified, documented, and addressed. Test 
results serve as a critical feedback loop, enabling continuous improvement and refinement of 
the dashboard. 
The testing phase is a crucial step in ensuring the robustness and effectiveness of the 
Industrial Dashboard. It verifies that the dashboard can handle diverse data inputs, 
produce meaningful outputs, and maintain its functionality under varying conditions. 
It is a pivotal stage in delivering a reliable and high-quality solution for data-driven 
decision-making in industrial settings. 
 

 
 




















