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Introduction

< databricks

The manufacturing industry stands at a precipice. Global competition
intensifies daily, and the pressure to innovate and streamline
operations has never been more significant. But amidst these
challenges lies a transformative opportunity: the power of data and
artificial intelligence (Al). Manufacturers who embrace this digital

revolution will be the ones to succeed in the future.

This eBook will explore the immense potential of data and Al in
manufacturing, the real-world results already being achieved, and the
practical steps executives and managers can take to lead this change

within their organizations.
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General Intelligence vs. Data Intelligence:

Elevating Al Capabilities

General intelligence refers to a human-like ability to understand, learn,

and apply knowledge across a wide range of tasks. In the context of artificial
intelligence, general intelligence would mean an Al system that can perform
any intellectual task that a human being can. While researchers strive to create
a generally intelligent Al, current systems excel in narrow domains, lacking the
broad applicability of human intelligence.

Data intelligence, on the other hand, is the ability to collect, integrate,

and analyze data to gain meaningful insights. It involves using various data
management and analytics tools to transform raw data into actionable
knowledge. Data intelligence is crucial in today’s information-driven world,
where organizations rely on data to inform decisions and drive innovation.

Upleveling from general intelligence to data intelligence represents a powerful
shift in focus for Al development. Rather than pursuing an elusive human-like
intelligence, data intelligence emphasizes amplifying Al's ability to process,
analyze, and provide insights from vast datasets. This approach leverages

Al's strengths in pattern recognition, scalability, and speed to unlock the full
potential of data.
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Key aspects of up-leveling to data intelligence include:

D

DOMAIN EXPERTISE
Al systems can be tailored to specific domains (e.g., finance,
healthcare), providing deep insights that a generalist Al might miss.

P ADVANCED ANALYTICS

Al can apply machine learning and other sophisticated
techniques to uncover complex patterns and trends in data.

PJ AuTOMATION

D

Data intelligence Al can automate tedious data processing tasks,
freeing human analysts to focus on higher-level strategic thinking.

REAL-TIME INSIGHTS
With the ability to process streaming data, Al can deliver timely,
actionable insights to support rapid decision-making.
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Data Intelligence for Manufacturing

In the manufacturing sector, up-leveling to data intelligence can have
transformative effects:

F} PREDICTIVE MAINTENANCE
Al can analyze equipment sensor data to predict when
maintenance will be required, reducing downtime and
increasing overall efficiency.

D3 QUALITY CONTROL
Data intelligence Al can inspect products and detect
anomalies or defects more accurately than human inspectors.

s} SUPPLY CHAIN OPTIMIZATION
By analyzing supplier data and market trends, Al can
help manufacturers proactively manage their supply chains
and mitigate risks.

P PROCESS IMPROVEMENT
Al can analyze production data to identify bottlenecks
and opportunities for streamlining processes.

< databricks

While general intelligence remains an aspirational goal, upleveling to data
intelligence offers a pragmatic and impactful path forward for Al. By focusing
on amplifying Al's data analysis capabilities, we can create systems that drive
real value across industries and revolutionize the way organizations interact
with data.



https://databricks.com/try-databricks?utm_source=ebook&utm_medium=referral&utm_campaign=20171019-uap-ebook2

EBOOK: THE DATA INTELLIGENCE PLATFORM FOR MANUFACTURING

CHAPTER 1:

Modern Manufacturers and Al

Manufacturing is an industry in flux. The rise of globalization has brought a tidal
wave of competition, forcing companies to innovate and adapt just to stay afloat
constantly. At the same time, there is relentless pressure to increase efficiency,
reduce costs, and improve product quality. Amidst these challenges, data is
emerging as a critical differentiator. By harnessing the power of their data,
manufacturers can gain the insights needed to drive transformation and stay
ahead of the curve.

As artificial intelligence (Al) technologies continue to transform industries,
manufacturers increasingly recognize Al's vast potential to drive operational
efficiency, product innovation, and competitive advantage. However,
manufacturers need a straightforward, strategic approach that aligns Al
initiatives with overarching business objectives to fully harness the power
of Al. This includes identifying high-value use cases, starting with targeted
pilot projects, and considering short-term efficiency gains and long-term
innovation potential.

< databricks

One of the most critical steps in developing an Al strategy is identifying

the most promising use cases that can deliver significant business value.

In manufacturing, Al can be applied in many ways, from predictive maintenance
and quality control to supply chain optimization and product design.

Predictive maintenance, for instance, uses Al algorithms to analyze equipment
sensor data and forecast when maintenance will be required, enabling proactive
scheduling and minimizing costly downtime. Similarly, Al-powered quality control
systems can analyze images of products on the assembly line in real time,
detecting even slight anomalies or defects that human inspectors might miss. By
targeting these high-value use cases, manufacturers can focus their Al efforts on
areas with the most significant impact on operational efficiency, product quality,
and bottom-line performance.
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While the potential benefits of Al are compelling, manufacturers should
approach Al adoption in a measured, strategic way. Rather than attempting

a large-scale implementation across the entire organization, starting with
targeted pilot projects is often more effective. These pilots allow manufacturers
to test Al technologies in a real-world setting, demonstrate value, and refine
their approach before scaling up. For instance, a manufacturer might launch
a predictive maintenance pilot on a single production line, using Al to analyze
equipment data and reduce unplanned downtime. If the pilot yields positive
results, the manufacturer can expand the Al system to other lines and
equipment. Manufacturers can mitigate risks, build internal capabilities, and
ensure that Al initiatives deliver tangible business value by starting small and
iteratively scaling up.

In developing an Al strategy, manufacturers should consider both the short-term
efficiency gains and the long-term innovation potential. In the near term,

Al can help manufacturers optimize existing processes, reduce costs, and
improve operational performance. For example, Al-powered analytics can help
streamline production scheduling, minimize energy consumption, or optimize
supply chain logistics. However, the true power of Al lies in its ability to drive
long-term innovation and transformation. By analyzing vast amounts of data

and identifying complex patterns and correlations, Al can enable manufacturers
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to develop new products, services, and business models that were previously
unimaginable. For instance, Al can help manufacturers create “smart” products
that can learn, adapt, and interact with users in new ways or develop predictive
services that proactively address customer needs. By considering both the
short-term and long-term potential of Al, manufacturers can create a strategic
roadmap that improves current operations and positions the organization for
future success.

Manufacturers need a straightforward, strategic approach to Al that aligns
with business objectives, targets high-value use cases, starts with pilots,
and considers short-term efficiency and long-term innovation. By adopting
this strategic approach, manufacturers can harness the power of Al to drive
operational excellence, product innovation, and competitive advantage in an
increasingly digital and dynamic industry.
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CHAPTER 2:

The Power of Data and Al in Manufacturing

Al is not just a buzzword — it's a robust set of technologies that can revolutionize
the manufacturing industry. The potential applications are vast, from machine
learning algorithms that can analyze vast datasets in real time to generative

Al that can create new product designs. Early adopters are already seeing
remarkable results, from predictive maintenance that reduces equipment
downtime to optimized supply chains that increase efficiency. As this chapter
will explore, data and Al are vital to unlocking a new era of manufacturing
excellence.

Data-driven decision-making has emerged as a crucial strategy for organizations
seeking a competitive edge. By leveraging the power of artificial intelligence (Al),

companies can tap into the wealth of data at their disposal, uncovering valuable

insights that inform and optimize their decision-making processes.
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One of the most significant advantages of Al in data-driven decision-making

is its ability to provide real-time operational insights and predictive analytics.
Traditional data analysis methods often rely on historical data, offering a rearview
mirror perspective that may not accurately reflect current market conditions

or future trends. Al, however, can process vast amounts of data in real time,
identifying patterns, anomalies, and correlations that may not be apparent

to human analysts. This enables organizations to respond swiftly to changing
circumstances, make proactive decisions, and stay ahead of the competition.

Beyond the executive suite, Al can also empower employees at all levels of the
organization to make better-informed decisions. By providing intuitive, Al-driven
tools and dashboards, companies can democratize access to data insights,
enabling frontline staff to make data-driven decisions that improve operational
efficiency, customer service, and overall performance. For instance, Al-powered
chatbots can analyze customer interactions in real time, providing sales and
support teams with personalized recommendations and insights that enhance
the customer experience.
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However, as organizations increasingly rely on Al for decision-making, it’s
essential to balance machine-driven recommendations and human expertise
and judgment. While Al excels at processing large datasets and identifying
complex patterns, it needs to gain the contextual understanding, creativity,

and critical thinking skills humans take for granted. Therefore, the most effective
DDDM approaches will combine the strengths of Al and human decision-makers,
using Al to provide data-driven insights that inform, rather than dictate,

human judgment.

In conclusion, the strategic use of Al can significantly enhance an organization’s
capacity for data-driven decision-making. Al can help companies make faster,
smarter, and more informed decisions that drive business success by providing
real-time operational insights, empowering employees, and complementing
human judgment. As the volume and complexity of data continue to grow,
organizations that embrace Al-powered DM will be well-positioned to thrive in
an increasingly data-driven world.
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Rolls-Royce

Harnessing the Power of Databricks Mosaic
Al for Image Generation

Rolls-Royce has witnessed the transformative power of the Databricks Data
Intelligence Platform in various Al projects. One example is a collaboration
between Rolls-Royce and Databricks, focused on optimizing conditional
Generative Adversarial Network (cGAN) training processes, that demonstrate
the numerous benefits of using Databricks Mosaic Al tools.
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CHAPTER 3:

The Technology to Deliver Data and Al in Manufacturing

So, how exactly can data and Al be applied in a manufacturing context? The
possibilities are endless, but a few critical use cases stand out. Predictive
maintenance leverages machine learning to detect equipment failures before
they occur, reducing downtime and increasing overall efficiency. By analyzing
real-time production data, manufacturers can optimize their processes and
supply chains like never before. Generative Al can create innovative new product
designs, giving companies a competitive edge. By applying Al to quality control,
manufacturers can detect defects and anomalies with unprecedented accuracy.
This chapter will dive into these use cases, with real-world examples illustrating
data and Al's tangible benefits.

As organizations seek to harness the power of artificial intelligence (Al), having
the right technology foundation is crucial for successful adoption. Al initiatives
rely on the ability to collect, process, and analyze vast amounts of data in
real-time, as well as to deploy Al models across diverse environments and
devices. Therefore, implementing edge computing capabilities, leveraging cloud
platforms, and integrating Al with existing systems are essential for building a
robust technology foundation supporting Al-driven transformation.

One of the most critical components of this technology foundation is edge

computing. As the volume and velocity of data continue to grow, organizations
are generating vast amounts of data at the edge — i.e., at the point of creation,
whether that's on factory floors, in retail stores, or on loT devices. Traditionally,
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this data would be transmitted back to centralized data centers or the cloud for
processing, but this can introduce latency, bandwidth constraints, and security
risks. Edge computing addresses these challenges by enabling organizations to
process data in real-time at the edge, closer to where it's created. This allows
for faster insights, reduced latency, and improved security and privacy. In a
manufacturing setting, for instance, edge computing can analyze sensor data
from equipment in real time, enabling predictive maintenance and minimizing
downtime. By implementing edge computing capabilities, organizations can
create a more decentralized, agile, and responsive data architecture better
suited to the demands of Al.

While edge computing is critical for real-time data processing, cloud platforms
are vital in supporting the scalable training and deployment of Al and machine
learning (ML) models. Cloud providers offer vast computing resources, storage
capacity, and specialized Al/ML services that can be spun up or down as
needed, enabling organizations to quickly and cost-effectively build, train,

and deploy complex Al models. This is particularly important in Al use cases
that require large datasets and computationally intensive processing, such as
computer vision or natural language processing. By leveraging cloud platforms,
organizations can tap into the on-demand scalability and flexibility of the
cloud to accelerate their Al initiatives without significant upfront infrastructure
investments. This allows data scientists to focus on building and refining Al
models rather than managing infrastructure.
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However, Al systems do not exist in a vacuum; they must be integrated with scalable model training, and seamless system integration required for

existing systems and infrastructure to deliver real business value. This includes Al-driven transformation. As Al continues to evolve and mature, the importance
enterprise resource planning (ERP) systems, manufacturing execution systems of this technology foundation will only continue to grow, underscoring the need
(MES), loT devices, and other technologies organizations already rely on. for organizations to proactively invest in the infrastructure and architectures

By integrating Al with these existing systems, organizations can create a more that will enable Al success.

seamless, end-to-end workflow that leverages the strengths of each technology.
For instance, Al can analyze data from loT sensors and ERP systems to optimize
production scheduling and supply chain management. Similarly, Al-powered
predictive maintenance systems can be integrated with MES and computerized
maintenance management systems (CMMS) to streamline maintenance Corning
workflows and reduce downtime. By taking an integration-centric approach,

organizations can help ensure that Al is not a siloed initiative but a vital .
Corning uses the

Databricks Data

component of a more interconnected, intelligent enterprise.

e\ " .
Having the right technology foundation is paramount for successful Intelligence Platform e -
-
Al adoption. By implementing edge computing capabilities, leveraging cloud to enable GenAl % databricks > "CORNI
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CHAPTER 4:

Overcoming the Barriers to Adoption

While the potential of data and Al is immense, there are also real challenges

to adoption. Many manufacturers struggle with cultural and organizational
resistance to change. More necessary skills and capabilities are often needed to
implement Al effectively. And with data from many disparate sources, ensuring

quality and governance can be complex.
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Another key consideration is ensuring Al's ethical and responsible use as a
critical imperative. The potential benefits of Al — from improving field service
safety to enhancing operational efficiency — are vast, but so are the risks and
challenges. From perpetuating biases and discrimination to infringing on privacy
rights, Al misuse or irresponsible use can have serious consequences. Therefore,
developing clear ethical guidelines, implementing bias mitigation strategies,

and prioritizing transparency and explainability are essential for harnessing the
power of Al while upholding societal values and norms.

One of the most crucial steps in ethical Al development is establishing clear,
comprehensive guidelines that outline the responsibilities and obligations of
creators, deployers, and users. These guidelines should address critical issues
like privacy and data protection, fairness and non-discrimination, transparency,
accountability, and human oversight. For instance, guidelines might stipulate that
Al systems must be designed to protect user data, ensure equitable outcomes,
provide clear explanations for decisions, and enable human intervention

when necessary. By providing a shared framework for ethical Al development,
such guidelines help align the creation and use of Al with societal values and
expectations.
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A significant challenge in achieving ethical Al is mitigating the biases that can
permeate Al systems. Because Al models are trained on data reflecting historical
biases and inequalities, they can reproduce and amplify these biases, leading to
discriminatory outcomes. To address this, it's essential to implement proactive
bias mitigation strategies throughout the Al development lifecycle. This includes
conducting regular audits and testing for bias, using debiasing algorithms and
techniques, ensuring diverse and representative training datasets, and involving
diverse stakeholders in the development process. By prioritizing fairness and
equity, organizations can help ensure that their Al systems provide just and
unbiased outcomes for all users.

Transparency and explainability are also critical components of ethical Al. As Al
systems become more complex and pervasive, it's increasingly important that
their decisions and processes are intelligible to humans. The data that powers
Al needs to be governed and secured. The development and use of Al must

be guided by a solid commitment to ethics, fairness, and human well-being,
recognizing that the ultimate goal of Al should be to augment and benefit human
life, not diminish it.

< databricks
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Hanwha Corporation

Powering efficient manufacturing worldwide

Hanwha Corporation uses Databricks to improve business agility and sustainability
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reporting time via optimized data management
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CHAPTER 5:

Preparing Your Workforce for Al

As organizations seek to harness the power of artificial intelligence (Al),
addressing the Al skills gap has become a critical imperative. While Al holds
vast potential to transform industries and drive business value, realizing this
potential requires a workforce with the necessary skills and expertise to develop,
implement, and leverage Al technologies. This includes technical skills in Al/ML
and data science and the ability to collaborate across functions, understand
business contexts, and cultivate a culture that embraces Al as a collaborative
tool. By upskilling the existing workforce, fostering collaboration between data
scientists and domain experts, and creating an Al-friendly culture, organizations
can help close the Al skills gap and set themselves up for successful Al
implementation.

One of the most pressing challenges in Al adoption is the need for more
specialized Al/ML and data science skills. While organizations may have

deep expertise in their respective domains, they often need more technical
proficiency to develop and implement Al solutions. Therefore, upskilling and
reskilling programs are essential for building the internal capabilities required
for Al success. This includes training and education in Al/ML frameworks,

data preprocessing, model development, deployment, and data science
methodologies and tools. Organizations should also offer hands-on experience
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and project-based learning opportunities, allowing employees to apply their
new skills in real-world contexts. By investing in the upskilling of their existing
workforce, organizations can ensure they have the technical expertise needed
to drive Al initiatives forward without relying solely on scarce and expensive
external talent.

However, more than technical skills is needed; successful Al implementation also
requires a deep understanding of business contexts and domains. This is where
collaboration between data scientists and domain experts becomes critical.
Data scientists bring the technical understanding to develop and train Al
models. Still, they often need more nuanced understanding of business
processes, industry dynamics, and organizational constraints that domain
experts take for granted. By fostering close collaboration between these

two groups, organizations can ensure that Al solutions are technically sound,
pragmatically,helpful and aligned with business objectives. This includes
involving domain experts in the problem definition and requirements gathering
stages, soliciting their input on model development and testing, and leveraging
their insights to interpret results and inform decision-making. By bridging the
divide between technical and domain expertise, organizations can create Al
solutions that are both powerful and practical.
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Ultimately, the success of Al initiatives hinges on creating a culture that
embraces Al as a collaborative tool rather than a threat. Many employees may
fear Al will automate their jobs or erode their skills, leading to resistance and
skepticism. Therefore, it's essential for organizations to proactively address
these concerns through transparent communication, education, and change
management. This includes clearly articulating the vision and benefits of Al,
providing training and upskilling opportunities, and involving employees in
designing and implementing Al systems. By demonstrating that Al is a tool

to augment human capabilities rather than replace them, organizations can
help build trust and engagement and create a culture that is receptive to Al-
driven change. This includes celebrating early wins and successes, recognizing
and rewarding Al-related skills and contributions, and continuously soliciting
feedback and ideas from across the organization.

In conclusion, addressing the Al skills gap is critical for successful Al
implementation. By upskilling the workforce, fostering collaboration between
data scientists and domain experts, and creating an Al-friendly culture,
organizations can help build the capabilities, mindsets, and environments
needed to harness the power of Al. As Al continues to evolve and mature,

the importance of these skills and cultural shifts will only continue to grow,
underscoring the need for organizations to invest in Al talent development and
cultural transformation proactively.
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Hapag-Lloyd

Enhancing Audit Efficiency at Hapag-Lloyd with
Generative Al

“Moving forward, generative Al will have

a significant role in freeing auditors from
administrative tasks. Databricks is the partner
of choice for that.”

ULRICH DANIEL
Director of Corporate Audit Analytics, Hapag-Lloyd
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The How of Al:
Understand Al Agents

Al agents represent the next evolution in artificial intelligence systems. Unlike
traditional Al models that simply respond to prompts, agents can understand
tasks, make decisions, and take actions to achieve specific goals. Think of them
as digital assistants on steroids — they don't just answer questions, they solve
problems.

Databricks has emerged as a pioneer in this space with their Mosaic Al Agent
Framework, which provides developers with a robust foundation for building
autonomous Al assistants. What makes their approach particularly interesting
is its flexibility — you can use any large language model (LLM) as the brain of
your agent.

The Architecture of Al Agents

At their core, Al agents consist of three main components:

PJ THE BRAIN
This is typically a large language model that processes information and
makes decisions. In the Databricks ecosystem, this can be customized
based on your needs.

PJ THE MEMORY
Agents need context to make informed decisions. This is where Retrieval
Augmented Generation (RAG) comes into play, allowing agents to access
and utilize organizational knowledge effectively.
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PJ THE TOOLS
These are the functions and capabilities that agents can use to interact
with the world. Think of them as the hands that allow the brain to
actually do things.

What Sets Databricks’ Implementation Apart

Databricks has taken a particularly pragmatic approach to Al agents.

Their framework isn’t just about creating clever chatbots — it's about
building production-ready Al systems that can handle real-world enterprise
tasks. The platform includes built-in evaluation capabilities, allowing
developers to measure agent output quality using Al judges and quickly
implement improvements.

One of the most significant advantages of the Databricks approach is its
integration with existing data infrastructure. Organizations can leverage their
data lake or lakehouse architecture to give agents access to company-specific
information, making them more capable and contextually aware.
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The Development Process Real-World Applications

Building an agent using Databricks’ framework involves several key steps: The applications of Al agents are vast and growing. In enterprise settings,

they’re being used for:
3 TOOL DEFINITION

First, you define what your agent can do. These tools might include * Automated customer service that can actually solve problems,
database queries, API calls, or custom functions. not just redirect them

'} KNOWLEDGE INTEGRATION Data analysis assistants that can write and execute complex queries

Using RAG, you can feed your agent relevant documentation, policies, - Development aids that can help debug code and suggest improvements

and data.
* Business process automation that can handle multi-step workflows

P BEHAVIOR CONFIGURATION
You set the parameters that govern how your agent makes decisions

and interacts with users. Looking Forward

P2 DEPLOYMENT AND MONITORING The field of Al agents is rapidly evolving, and Databricks continues to push
Agents can be deployed with monitoring capabilities to ensure boundaries. Their recent developments in synthetic data generation for agent
they're performing as expected. evaluation show a commitment to improving not just the capabilities of agents,

but also our ability to test and verify their performance.

As these systems become more sophisticated, we're moving closer to truly
autonomous Al assistants that can handle complex tasks with minimal human
intervention. However, it's important to remember that the goal isn’t to replace
human intelligence, but to augment it — giving us tools to work more effectively
and focus on higher-level thinking.
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The Future of Manufacturing is Here

As data and Al continue to evolve, what does the future hold for manufacturing?
Emerging trends like edge Al, generative Al, and real-time analytics open up new
possibilities daily. Manufacturers must be aware of these trends and have a long-
term strategy to stay ahead. This chapter will explore the future of data and Al in
manufacturing and provide practical advice on how companies can prepare for
what's next. Manufacturers can survive and thrive in this exciting new era with
the right approach.

The transformative potential of data and Al in manufacturing is clear. The
benefits are vast, from improving efficiency and reducing costs to driving
innovation and growth. However, to realize this potential, manufacturers must
take action. This means overcoming the barriers to adoption, identifying high-
value use cases, and implementing the right technology and skills. With the right
approach, any manufacturer can harness the power of data and Al to succeed in
the future. The journey starts now.
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Virgin Australia

Delivering sky-high experiences for global travelers

Virgin Australia enhances air travel from check-in to arrival with Databricks.
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The Role of Databricks

At Databricks, we're committed to helping manufacturers succeed in this new
era. Our unified analytics platform provides organizations with the foundation
to implement data and Al at scale. With Databricks, manufacturers can easily
integrate data across their organization, build and deploy Al models, and drive
real-time insights. We're proud to partner with leading manufacturers like
Corning, Hanwha, and Michelin, and we look forward to helping many more on
their data and Al journey.
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Databricks is the data and Al company. More than 10,000 organizations worldwide —

including Amgen, Providence, Humana and over 60% of the Fortune 500 — rely on the

Databricks Data Intelligence Platform to unify and democratize data, analytics and Al.
Databricks is headquartered in San Francisco, with offices around the globe, and was
founded by the original creators of Lakehouse, Apache Spark™, Delta Lake and MLflow.
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