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Introduction
Time series data isn’t new—for decades, discrete and process manufacturers have monitored
operational changes and equipment performance over time. The practice of pairing every data
point with a time stamp is extremely valuable, as it gives manufacturers increased visibility into
their processes and operations.
More recently, the Internet of Things (IoT) has moved past the hype and fully emerged as a
transformational technology. Embedded in many key manufacturing functions, from equipment
monitoring to supply chain optimization, IoT is revolutionizing manufacturing and driving real
results. In fact, 69% of manufacturers reported increased profitability after integrating IoT into
their plants and processes.1 And as cloud computing, analytics, and machine learning continue to
advance, IoT capabilities are exploding.
For manufacturers, the combination of time series data with IoT offers exciting new opportunities
to innovate by providing insights in fractions of a second on a global scale. To increase speed,
agility, efficiency, and innovation, 80% of manufacturers will need to extensively restructure by
2020, placing data at the center of their processes.2 With data-driven operations, manufacturers
can use time series data to realize better production outcomes, including improved asset
availability, product quality, and process efficiency.
While IoT makes capturing and analyzing time series data at scale a reality, it can be challenging
to integrate into your business processes. Massive data volumes, disparate structures, and new
security concerns can make IoT initiatives seem unwieldy and cost-prohibitive. But they don’t need
to be. We’ve worked with many customers to successfully integrate IoT data into their business
processes and strategies. In this whitepaper, we’ll outline five key factors that helped our customers
achieve success. We’ll also share best practices and tips from customers and partners to help
guide you as you embark on your IoT journey.

69%

of manufacturers reported
increased profitability after
integrating IoT into their
plants and processes¹
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How does time series
data empower IoT data?
Many manufactures already understand that
IoT data can be used in countless scenarios to
improve your business and help you get better
at what you already do. But IoT time series
data is unique in that it measures change
over time. It pairs a time stamp with every
data point collected—temperature, pressure,
machine downtime, and environmental
conditions, to name a few examples—and
delivers the data in a sequential order. Data
can be captured from thousands of sensors
down to microseconds over extended periods
of time, generating potentially billions of data
points and offering unprecedented visibility
into how measurements change and shift due
to internal or external factors.
And time doesn’t just expand a manufacturer’s
range of new scenarios, it also sets the
foundation for advanced analysis, enabling
more effective, focused data exploration,
anomaly detection, and root cause analysis.
“These new technologies and capabilities
allow us to go after problems in ways that
weren’t realistic in the past,” notes Bry Dillon,
Senior Director of Global Cloud and Analytics
at OSIsoft, a Microsoft partner and leader in
real-time data management solutions for over
three decades. By layering analytics onto data,
manufacturers can generate new intelligence
that improves decision making, helping them
take significant strides towards achieving
operational excellence and efficiency gains.
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Five critical success factors
for leveraging IoT data
While process and discrete manufacturers use
similar IoT technology, they approach IoT data
in slightly different ways due to their unique
use cases. Process manufacturers typically
leverage IoT data from a resource perspective,
making improvements throughout their
processes to generate efficiencies and cost
savings. Time series data is a key enabler of
batch analysis to achieve the “golden batch”
recipe, or the formula manufacturers can run
across facilities to ensure consistency. Other
uses include simulating reactions based on
data, gaining insights through predictive
analytics and prescriptive maintenance, and
mitigating supply chain risks in real time. For
example, oil and gas companies leveraging
data and analytics can cut up to 20% from
their upstream activity costs.3
Discrete manufactures typically utilize IoT to
improve operations and optimize assembly.
They might leverage time series data to
monitor machine and equipment performance
in terms of utilization, capacity, scheduling,
and outages. Time series data is a critical
factor in enabling connected products, overall
equipment effectiveness (OEE), anomaly
detection, and predictive and prescriptive
maintenance.

Since IoT data has the potential to impact
nearly every part of your business, each use
case requires careful planning and execution.
Not only will you need efficient strategies
for data storage, management, and analysis,
you’ll also have to determine how to distribute
insights to the right people at the right time
and manage organizational change. As we
worked alongside our customers and partners
grappling with these same issues, we noticed
that five critical success factors continued to
emerge.

Start small and discuss data from the
beginning
While ambitious manufacturers may be
tempted to overcomplicate their IoT data
strategies from the outset by attempting largescale projects, ultimately this approach isn’t
practical or feasible. Starting too big early in
the IoT journey will not only set your initiatives
on a fast track to stall out, it will prevent you
from learning the nuances of your business
and identifying where IoT can best fit. IoT time
series data is no exception—intensive storage
and data interoperability requirements can
be particularly challenging at scale. The most
effective strategy is to start with a small, wellTurning Data into Insights // 5

defined use case that proves value quickly and
fits into the larger data strategy.
Fonterra, a multinational dairy co-operative
located in New Zealand, initially used IoT
data to optimize the composition of their
milk powder. By focusing on quality, they
hoped to increase revenue and reduce waste.
They sought to analyze batch conditions to
identify what variables—such as moisture and
temperature—caused differences between
batches and adjust conditions to produce the
same quality product across their plants. As a
producer responsible for approximately 30%
of the world’s dairy exports, any composition
improvements they made would translate to
significant benefits throughout their business.
“You should do the basic things first,” advises
Nigel Russell, Advanced Process Control
Manager at Fonterra. “We selected our initial
use case because it was valuable. It felt like
low-hanging fruit, and it was something we
could solve.” The simplest use cases often
achieve the quickest wins—a critical step
in generating and maintaining momentum
during implementation. And by focusing on
a single use case, our customers have found
they can test, optimize, and perfect their
approach before extending their initiatives to
other parts of their business.
While it’s important to start small, consider
how you can eventually scale your use case
to similar scenarios or different parts of your

business. It’s helpful to standardize as much
as possible to reduce complications down
the line. “The biggest thing was making
sure what we did wasn’t just focused on one
specific plant, but that we could reproduce
it across many other plants,” says Russell.
Standardization applies to all components
of the process, including everything from
refrigeration technology to microfiltration
systems.

“We selected our use
case because it was
valuable. It felt like lowhanging fruit, and it was
something we could
solve”
Nigel Russell
Advanced Process Control
Manager at Fonterra

Additionally, when determining the initial
problem to address, manufacturers often
make the mistake of not discussing their data
strategy. They think about IoT in terms of
devices and sensors, rather than the actual
end-goal of those sensors: insights. “A lot of
people take themselves too far down a path,
only to find out that they don’t have enough
data to actually go after the problem,” Dillon
says. “Engaging early with the expertise on
both sides of the house—the operational side
as well as the people who understand the
technology capabilities—is key.” Partners can
provide valuable assistance when developing a
data strategy, as well as guidance throughout
the IoT journey. A clear, simple business case
Turning Data into Insights // 6

backed by a comprehensive data strategy is
the best foundation on which to scale your
initiative.

Scale incrementally to build
confidence and prove value
Manufacturers who implement sweeping
changes risk disrupting expensive and
time-intensive processes. Additionally,
new technology will fundamentally change
employee roles and responsibilities. If you’re
too aggressive, you’ll likely leave people
behind, so it’s important to prove the value
of your solution early before scaling out. By
including your stakeholders and employees
from the beginning, you’ll build confidence in
your solution and help them better understand
how it positively impacts both the business
and their role.
Our successful customers often take an
agile approach, working incrementally
by conducting sprints to test their initial
hypothesis. At the end of each sprint, they
confer with stakeholders to evaluate and

iterate on their results. “Over time, we built our
IoT initiative up from a very simple idea,” says
Russell. “And it may take few years, but by the
end you’ll have a mature solution, and you’ll
have something that people have confidence
and trust in.” Bry Dillon agrees. “Small and
incremental is the way our customers start to
see the power of their solutions and identify
the gaps. You don’t know what you don’t
know, and success builds upon success.”

“Small and incremental
is the way our
customers start to
see the power of their
solutions and identify
the gaps”
Bry Dillon
Senior Director of Global Cloud and
Analytics at OSIsoft
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By testing your hypothesis first, then adjusting
your approach according to your findings,
you’ll have a better understanding of where
to focus your resources and what to put back
on the shelf. You’ll also set yourself up to scale
more effectively. At Fonterra, they identified
the key success factors of a single factory and
made adjustments to replicate the results in
another factory. Because they had built in
standardization at the outset, they were able to
translate the results efficiently with only minor
adjustments. It’s important to note that while
scaling and iterating, one of the most valuable
resources you can leverage is the expertise of
your employees who know the processes best.

If your employees don’t leverage the insights
generated from time series data, you’ll be
unable to realize a huge piece of what makes
IoT data valuable. And many manufacturers
make this mistake: only 56% of “pacers”—
companies in the process of building a
digital ecosystem—clearly communicate their
digital vision to employees, compared to all
front-runners.⁴ But IoT data ultimately helps
employees do their jobs better, and you’ll need
to land this point in a way that resonates to
get them on board.

The people are just as important as
the technology

the technology for your employees. Empower
everyone—from operators, to engineers, to
data scientists—to collaborate and build the
project that works for them. “It’s an investment
in people too, it’s not just the technology,”
Russell emphasizes. “Value their input. Their
knowledge of the process is just as valuable
as the data you measure.” If an employee
says something isn’t working properly, don’t
dismiss their concerns. Instead, ask more
questions. By doing so, you’ll show you’re not
using technology to replace them, but working

Any major business initiative requires topdown support from executives, but employee
support is critical to your success with IoT.
There will always be a natural resistance to
new technologies that change roles and
responsibilities, and this is especially true
for time series data. Because most use cases
are efficiency and optimization-focused,
employees will spend less time on tasks that
can be automated or streamlined.

By scaling incrementally and leveraging
employee expertise, you can simultaneously
build a stronger IoT initiative and demystify
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alongside them to implement solutions that
will have a direct, positive impact on their lives.
Engaged employees can become the
strongest evangelists to drive adoption and
support across the organization if you’re
able to demonstrate the value of IoT data.
Focus on the groups and employees that
are successfully implementing IoT data into
their processes. By leveraging those “bright
spots” (typically first movers or early adopters)
and promoting their success, you can build
confidence in the technology. Advocates on
the ground floor can be particularly useful
in ensuring you get the buy-in and expertise
you’ll need to tackle the more technical
challenges.

Optimize data storage, management,
and analysis
Time series data gives new meaning to the
term “big data.” Rather than petabytes, a
company monitoring machine utilization
several thousand times a second can quickly
reach storage requirements into the range of
zettabytes. Without an efficient way to store,
manage, and analyze such immense volumes
of data, it’s impossible to obtain and deliver
the insights you need when you need them.
Hybrid storage—a combination of cloud
and on-premises systems—is often the most
realistic and practical approach to managing
time series data in manufacturing. Onpremises systems play an essential role in the
larger data ecosystem by keeping data close
to the device and enabling it to connect to
the cloud as needed. The flexible, extensible
capabilities of cloud technology can decrease
costs and simplify the process of storing,
managing, and analyzing data. And running
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computationally-intensive artificial intelligence
(AI) and machine learning (ML) programs on
top of data is much more feasible and costeffective when done in the cloud.
Highly scalable and efficient queries are
necessary to get the insights you need in
seconds and analyze trends from potentially
decades of device data. “It’s about making sure
data is available to the people who want it,”
Russell says. “We need to make sure
the data we use is good quality
and stored properly. We
see this as foundational
for our initiatives.”
To enable effective
querying, you’ll
need time series
optimized storage
that supports
cold, warm, and
hot storage layers.
With multi-layered
storage, you can
designate which data
you’ll need at what
time, creating cost and
resource efficiencies. It’s best
to approach this problem from a
business perspective—determine what
you want to accomplish with your data and
then tailor your storage strategy to meet those
needs.
It’s helpful for manufacturers to note that often
the cost of downtime and inefficiencies due
to machine failure can be far more substantial
than costs related to IoT data management.
Additionally, time series solutions can decrease
costs by surfacing patterns and factors that
create inefficiencies, helping you prevent
downtime and shift to a more prescriptive
maintenance model.

Contextualize
your data
Time series data is only meaningful in
relation to the things around it. If you want
to identify why something is failing, or what’s
causing inefficiency, you need to understand
the complex network of dependencies that
occur between all parts of the system. By
developing a data model that builds context,
you can correlate it with the right
telemetry data to drive
operational intelligence.
This foundation enables
you to troubleshoot
issues or drive process
efficiencies.
For example,
perhaps you
notice that one of
two pumps in a
chemical process
isn’t performing
as it should. By
creating a contextual
model and comparing
historical measurements of
the upstream and downstream
process as it relates to each pump,
you can gain more visibility into what’s
impacting pump performance. You might
notice that the malfunctioning pump has a
direct correlation to a specific valve setting
in an upstream process, and with minor
adjustments, the issue can be corrected.
Adding external context to an existing
system, such as weather or seasonality,
also helps create opportunities to identify
efficiencies and move to a more predictive or
prescriptive model, preventing issues before
they occur.
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Often, telemetry data comes from brownfield
machines collected over decades and
managed by legacy server systems using
different structures and protocol. Turning data
into actionable insights requires a structure to
navigate and understand all that data. Enabling
brownfield communication is an effective way
to reduce costs and translate disparate data
structures. Instead of replacing all brownfield
devices with new technology, you can equip
the devices you already have with intelligent
IoT capabilities. “An extension approach
allows you to leverage the technology without
disrupting your current operations,” Dillon says.
Brownfield communication is a cost-effective
way of translating and understanding the data
that you’re already collecting in a new and
better context.

barely scratched the surface in terms of what
IoT data can potentially do,” Dillon says. More
computation and storage capabilities are
moving to the edge, enabling faster time to
insights and greater flexibility in terms of what
operations can be performed.

Extend the value of time
series data

Finally, with a solid data foundation, businesses
can start integrating ML and AI capabilities to
create innovative new service offerings, such
as selling intelligence and results instead of the
product itself. A typical operational equipment
manufacturer (OEM) can realize a 6% revenue
growth and 15% reduction in research and
development costs by deploying sensors and

As IoT technology progresses, time series data
will continue to make more opportunities and
innovative scenarios a reality. “I think we’ve

Time-based
maintenance
Conduct maintenance
based on manufacturer
recommendations

Condition-based
maintenance
Monitor equipment
condition using
sensors

Multimedia also presents a compelling
opportunity for delivering new insights to
employees. By layering time series data on
top of multimedia content such as streaming
video or imagery, you can provide data
visualizations directly to employees. And
with mobile devices, those insights and alerts
can be accessed anywhere in the field. For
example, a pipeline surveyor could view a data
visualization on top of a video feed to predict
where repairs and maintenance will most likely
need to occur.

Predictive
maintenance
Predict issues
that could impact
operations

Transformation Potential

Prescriptive
maintenance
Predict risks before
they happen and make
recommendations to
prevent downtime
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connectivity on products to better understand
their usage and develop new services.⁵ For
example, a chemical manufacturer could sell
fertilizer-as-a-service instead of simply selling
batches of fertilizer—delivering higher crop
yields for a farmer’s specific field conditions
and reducing the amount of resources
required. Using predictive models, the
company can simulate the impact of changing
environmental conditions on yield and
distribute fertilizer to maximize the positive
impact of those factors. Customers utilizing a
visual dashboard could alter inputs and see in
real time how minor changes impact yield. And
after years of data collection on the customer’s
site, the fertilizer company could design
hypothetical models that are uniquely based
on their customer’s own historical factors.

Ultimately, the fertilizer company is selling an
optimized and personalized service rather than
a single product.

“I think we’ve barely
scratched the surface in
terms of what IoT data
can potentially do”
Bry Dillon
Senior Director of Global Cloud
and Analytics at OSIsoft
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Unlock the potential of your time series data
Time is a powerful tool for manufacturers. It can reveal trends over decades and reactions happening in
milliseconds, giving you unprecedented visibility and insights into your business. In today’s digital world, IoT
time series data offers more than just the potential to achieve operational excellence. IoT time series data
together with rich contextualization helps drive dynamic transformation, enabling businesses to become
more agile and data-driven than ever before. While the challenges are real—data management and storage
require careful consideration—the benefits can’t be ignored. By starting small, scaling incrementally, and
getting people on board, you’ll be better equipped to analyze data effectively, laying the foundation for
future innovation.

Introducing Azure Time Series Insights
Azure Time Series Insights is a fully managed, end-to-end solution that maximizes the value of your IoT time
series data. Built for storing, querying, and visualizing large amounts of time series data, Azure Time Series
Insights is a platform-as-a-service offering for comprehensive data exploration and operational analysis. With
Azure Time Series Insights, manufacturers are taking their data strategies to the next level, integrating realtime intelligence from IoT-scale data to drive operational excellence. Get started with Azure Time Series
Insights today.
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