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ABSTRACT - The data that matters to executives in the United States industry includes machine performance
data, maintenance and service data, and production data. This data improves machine performance, reduces
downtime, and increases efficiency. The individuals who need this data include executives, maintenance and
service personnel, and production managers. The methods of ensuring that the critical data reaches the users
have industrial big data analytics, implementing a robust data management system, and training personnel.

The use of big data analytics in various industries has been growing rapidly over the past few years. The
industrial sector has seen significant benefits from implementing big data analytics. This research paper explores
the potential of future maintenance and service innovation in the United States industrial sector using big data
analytics, the benefits of being data-driven, and implementing a data-driven process strategy in the United States
industrial sector. The paper explains the key data sources, storage, and processing techniques currently used in
the industry to gather and analyze data. The paper also identifies the challenges and methodologies in leveraging
big data analytics to drive maintenance and service operations innovation.

The study will focus on identifying the data that matters most to executives in the industry, determining who
needs it, and exploring methods for ensuring the critical data is effectively communicated to its intended users.
Additionally, the paper will examine recent advances and terminologies in big data analytics, the methodology
for designing innovation-based industries, presents the theoretical background and hypotheses, and examine
limitations and future research opportunities in the field.
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1. Introduction

Big data analytics refers to collecting, storing, and analyzing vast amounts of data to gain insights and make
informed decisions. The industrial sector has been an early adopter of big data analytics, with numerous
companies now using it to drive innovation, improve operational efficiency, and increase customer satisfaction
(Wang et al., 2018). The United States industrial sector is no exception, with many organizations in the industry
using big data analytics to gain a competitive advantage.

In the United States industry, maintenance and service are crucial for ensuring the smooth functioning of various
industrial processes. With the advent of technological advancements, the amount of data generated by the
industry has increased significantly. The large amounts of data can be used to gain valuable insights that drive
maintenance and service innovation. In this paper, we will discuss the data that matters to executives in the
industry, the people who need that data, and the methods of ensuring that the critical data reaches the users.

The United States maintenance and service industry is facing several challenges, including increased
competition, shifting customer demands, and the need to improve operational efficiency. Big data analytics has
the potential to address these challenges by providing companies with the tools and insights they need to drive
innovation and make informed decisions. The use of big data analytics allows companies to collect and analyze
large amounts of data from various sources, including equipment sensors, customer interactions, and operational
metrics (Santos et al., 2017). By using this data to identify patterns and trends, companies can make more
informed decisions about the maintenance and repair of their equipment and the design and delivery of their
services.
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Big data analytics has become critical for organizations to drive innovation and improve decision-making in
various industries. The industrial sector has seen significant advancements in using big data analytics to optimize
maintenance and service operations. The vast amounts of data generated from industrial processes and
equipment provide valuable insights into operations' performance, efficiency, and reliability.

1.1. Benefits Of Being Data Driven

Data-driven decision-making is the process of using data and analytics to inform and guide decision-making. In
the industrial sector, being data-driven has several key benefits, including:

Improved operational efficiency: By analyzing data from industrial processes and equipment, organizations can
identify inefficiencies and opportunities for improvement. This helps to reduce downtime, increase production,
and ultimately increase profitability.

Enhanced equipment reliability: Data-driven decision-making can help organizations proactively identify
equipment failures and predict maintenance needs. This enables organizations to reduce equipment downtime
and improve overall reliability.

Predictive maintenance: Predictive maintenance is a data-driven approach to maintenance that uses data analytics
to predict when equipment will fail (Lee et al., 2017). This enables organizations to schedule maintenance at a
time that minimizes disruption to operations and reduces the cost of maintenance (Chen et al., 2012).

1.2. Data-Driven Process Strategy

A data-driven process strategy involves data and analytics to inform and guide decision-making across the
organization (Vassakis et al., 2018).

In the industrial sector, big data analytics technologies are implemented to collect, store, and analyze data from
industrial processes and equipment.

2. CHALLENGES AND METHODOLOGIES
Implementing a data-driven process strategy in the industrial sector is challenging. These challenges include:

Data integration: Integrating data from various sources, such as equipment sensors and process control systems,
can be a complex and time-consuming process.

Data quality: Ensuring that the data collected is accurate, complete, and relevant is critical to the success of a
data-driven process strategy.

Data security: Protecting sensitive and confidential data is critical in the industrial sector, mainly when dealing
with sensitive process information.

To overcome these challenges, organizations must implement robust data management and security processes, as
well as invest in data analytics tools and technologies that are specifically designed for the industrial sector
(Daily & Peterson, 2017).

27



Computer Engineering and Intelligent Systems www.iiste.org

ISSN 2222-1719 (Paper) ISSN 2222-2863 (Online) J.lL,i_l
Vol.14, No.1, 2023 NIS'E

2.1. Methodologies And Applications

Real time Big Data = Operational + Analytics

Real-time, Batch-oriented
interactive databases analytic databases

OPERATIONAL VELOCITY ANALYTICAL VOLUME

* Online = Offline, batch-oriented
= Web/Mobile/loT apps = Analytics apps
= Millions of customers/consumers = Hundreds of business analysts

Fig. 1 Big Data Technologies

The methodologies and applications of big data analytics in the United States industry are diverse and complex.
Some of the key data sources used in the industry include batch processing, real-time message ingestion, stream
processing, analytical data, orchestration, analytics, and reporting. The data is stored using advanced
technologies such as Hadoop, NoSQL, and cloud-based data storage solutions. The batch processing technique
involves processing large datasets in chunks and analyzing the data in a more controlled and organized manner.
Real-time message ingestion, on the other hand, enables the processing of data in real-time, providing
organizations with immediate insights and enabling quick decision-making.

There are several methodologies and applications that companies in the maintenance and service industry can
use to leverage big data analytics. These include predictive maintenance, which uses data from equipment
sensors to identify potential failures before they occur, and service optimization, which uses customer data to
improve the delivery of services and increase customer satisfaction. Another application is supply chain
optimization, which uses data to improve the flow of goods and materials to and from service sites.

Despite the potential benefits of big data analytics, there are also several challenges that companies in the
maintenance and service industry need to overcome to leverage these technologies effectively. These challenges
include the need to develop the proper infrastructure to collect and store large amounts of data, integrate data
from various sources, and secure sensitive data and protect privacy. In addition, companies also need to have the
right skills and expertise to analyze the data and make informed decisions based on the insights they uncover.

2.2. Data that Matters to Executives in The Industry

One of the primary benefits of big data analytics in the industrial sector is the ability to monitor and analyze
large amounts of data in real time. This can help executives make more informed decisions about their
operations and improve overall performance. Some of the data that matters most to executives in the industrial
sector include production data, equipment performance data, and supply chain data. Additionally, customer data,
such as purchase behavior and feedback, is also critical to executives in the industry (Awodiji, n.d.).
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2.3. Who Needs the Data

Executives and senior managers in the industrial sector are primarily responsible for making decisions based on
the data collected and analyzed by big data analytics systems (Awodiji, n.d.). However, other key stakeholders in
the industry also need access to this data. For example, engineers and technicians responsible for maintaining
equipment and ensuring optimal performance also require access to data related to equipment performance.
Similarly, supply chain managers need access to data related to inventory levels, delivery schedules, and other
important supply chain metrics.

2.4. Methods For Ensuring the Data Gets into The Users' Hands

There are several methods for ensuring the critical data collected by big data analytics systems gets into the
hands of the individuals who need it. One of the most effective methods is to provide centralized access to the
data, such as through a web-based dashboard or mobile app. Additionally, companies can establish processes for
regularly sharing and updating data with key stakeholders, such as through regular meetings and reports. Another
effective method is to train employees to use the data effectively and interpret the insights that big data analytics
systems generate.

2.5. Recent Advances and Terminologies

Recent advances in big data analytics have allowed companies to analyze vast amounts of data in real-time. This
has led to the developing of new technologies and terminologies, such as real-time streaming analytics, machine
learning, and artificial intelligence. These technologies allow companies to automate many of the data analysis
processes, freeing up valuable time and resources that can be used to drive innovation and improve performance.

2.6. Methodology for Designing Innovation-Based Industries

The methodology for designing innovation-based industries using big data analytics involves several key steps.
First, companies must identify the data that matters most to their operations and determine who needs access to
it. Next, companies must implement systems and processes for collecting, storing, and analyzing data. This may
involve the deployment of big data analytics software and hardware, as well as the development of custom
algorithms and models to meet specific business (Boone et al., 2017).

2.7. Methods Of Ensuring Critical Data Reaches the Users

There are several methods for ensuring the critical data collected by big data analytics systems gets into the
hands of the individuals who need it. One of the most effective methods is to provide centralized access to the
data, such as through a web-based dashboard or mobile app. Additionally, companies can establish processes for
regularly sharing and updating data with key stakeholders, such as through regular meetings and reports. Another
effective method is to train employees on how to effectively use the data and interpret the insights generated by
big data analytics systems (Boone et al., 2017).

Industrial Big Data Analytics: By using industrial big data analytics, the industry can analyze vast amounts of
data to identify patterns and correlations and gain valuable insights that can be used to improve maintenance and
service processes (Gandomi & Haider, 2015).

Robust Data Management System: A robust data management system is crucial for ensuring that the data is
collected, stored, and processed efficiently. The system should also provide secure access to the data for
authorized personnel.

Training to Personnel: Providing training to personnel is important to ensure that they can use the data
effectively. This training should include how to access, interpret, and use the data to drive innovation in
maintenance and service processes.

2.8. Methodology for Designing Innovation-Based Industry

To design an innovation-based industry, it is essential first to understand the current state of the industry and the
key challenges it faces. This involves conducting a thorough analysis of the industry and the various stakeholders
involved, including customers, suppliers, and regulatory bodies. This information can then be used to develop a
strategic plan for the industry that outlines the steps required to drive innovation and improve efficiency.

The theoretical background and hypotheses for this research study are based on the idea that big data analytics
can drive innovation in the maintenance and service industry by providing organizations with valuable insights
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into customer behavior, operational processes, and market trends. The hypothesis is that using big data analytics
will improve customer satisfaction, reduce costs, and increase efficiency.

3. BIG DATA ARCHITECTURE AND BIG DATA ANALYTICS

The architecture of big data analytics involves the use of distributed systems, such as Hadoop, to store and
process large amounts of data (Zhang et al., 2017). The big data analytics platform includes various tools and
techniques for analyzing data, such as machine learning algorithms, predictive analytics, and data visualization
tools. The platform also enables real-time monitoring and the implementation of predictive maintenance.

Big Data Architecture
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Fig 2. Big Data Architecture

There are several key elements that are important to consider in the implementation of a big data analytics
Architecture. These include:

Data sources: Industrial data can come from a wide range of sources, including equipment sensors, process
control systems, and maintenance logs.

Data storage: The vast amounts of data generated by industrial processes must be stored to enable efficient
access and analysis. This includes the use of data warehouses, cloud-based storage solutions, and other data
management tools.

Batch processing: Batch processing refers to the periodic processing of large amounts of data in a structured
manner. This approach is commonly used in big data analytics to process large amounts of historical data.

Real-time message ingestion: Real-time message ingestion refers to the process of collecting and storing data in
real time. This enables organizations to monitor industrial processes in real-time and respond quickly to any
issues.

Stream processing: Stream processing is a big data analytics technique that enables organizations to process data
in real time as it is generated. This approach is critical in allowing real-time monitoring and decision-making.

Analytical data: Analytical data refers to the data that is analyzed to gain insights into industrial processes and
equipment. This data can include data from sensors, process control systems, and other sources.

Orchestration: Orchestration refers to the process of coordinating and integrating data from different sources to

support data-driven decision-making. This includes the use of data pipelines, data integration tools, and data
management platforms.
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Analytics and reporting: Analytics and reporting refer to data analytics tools and techniques to analyze and
report on industrial data. This includes the use of predictive analytics, data visualization, and other advanced
analytics techniques.

3.1. Innovation Model in Big Data Platform

The innovation model in big data platforms involves the use of advanced analytics techniques, such as machine
learning algorithms, to identify patterns in the data. The insights generated from the analysis are then used to
make informed decisions and improve processes (Daily & Peterson, 2017). The model also includes the
implementation of predictive maintenance, which helps to reduce downtime and improve overall efficiency.

4. Limitations and Future Research

While this study provides valuable insights into the use of big data analytics in the maintenance and service
industry, several limitations must be considered. One of the main limitations is the limited availability of data
and the difficulties in collecting and analyzing large and complex data sets. This can make it challenging to draw
accurate conclusions and make informed decisions.

Despite these limitations, there is significant potential for future research in this area. This could include
exploring new and innovative ways to use big data analytics in the maintenance and service industry, such as
using machine learning algorithms to improve predictive maintenance and data visualization tools to improve
customer experience.

4.1 Managerial Implications and Recommendations

The adoption of big data analytics in the United States industrial sector has significant managerial implications.
Executives need to understand the importance of big data analytics and invest the necessary resources to
implement it effectively. It is recommended that executives prioritize the implementation of big data analytics in
maintenance and service innovation to improve efficiency and competitiveness.

5. CONCLUSIONS

In conclusion, the use of big data analytics in the United States industrial sector has the potential to significantly
improve maintenance and service innovation. Big data analytics has the potential to drive significant innovation
in maintenance and service operations in the industrial sector. By leveraging data-driven decision-making and
implementing a data-driven process strategy, organizations can improve operational efficiency, enhance
equipment reliability, and reduce the cost of maintenance (Vassakis et al., 2018).

Organizations must be prepared to invest in the right tools, technologies, and methodologies to leverage big data
analytics effectively. By understanding the key elements of big data analytics, including data sources, data
storage, batch processing, real-time message ingestion, stream processing, analytical data, orchestration,
analytics, and reporting, organizations can develop a comprehensive big data analytics strategy to support their
maintenance and service innovation efforts (Lee et al., 2017).

However, organizations must be aware of the challenges involved in implementing a data-driven process strategy
and must invest in the right tools and technologies to overcome these challenges.

The methodology for designing innovation-based industry, theoretical background, and hypotheses play a crucial
role in ensuring that the critical data is transformed into actionable insights for decision-making purposes. It is
recommended that executives in the industrial sector prioritize implementing big data analytics to improve
efficiency and competitiveness (O’donovan et al., 2015). Also, by identifying the data that matters to executives
in the industry, who within the industry needs that data, and the methods for ensuring that the critical data
reaches the users, organizations can take advantage of the benefits of big data analytics and stay ahead of the
competition (Zhang et al., 2017).

Lastly, big data analytics has the potential to drive significant innovation and improvements in the maintenance
and service industry in the United States. By leveraging large and complex data sets, companies can gain
valuable insights into their operations, identify trends and patterns, and make informed decisions that improve
efficiency and increase customer satisfaction (Chen et al., 2012). However, companies need to be aware of the
challenges and limitations of big data analytics and take a structured approach to leverage these technologies to
achieve their goals (Wolfartsberger et al., 2020).
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Big data analytics has the potential to drive significant innovation in maintenance and service operations in the
industrial sector. By leveraging data-driven decision-making and implementing a data-driven process strategy,
organizations can improve operational efficiency, enhance equipment reliability, and reduce the cost of
maintenance. However, organizations must be aware of the challenges in implementing a data-driven process
strategy and invest in the right tools and technologies to overcome these challenges (Yan et al., 2017).
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