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Gold In Machines, If You  
Know How To Mine It
By Enrique Herrera, industry principal at OSIsoft 

Have you heard 
about the pots  
of gold? 

The pots-
of-gold stories 

are commonly told in this era 
of digitalization, when business 
owners are capable of gleaning 
unprecedented information from 
their machines. And, yes, there is 
(figurative) gold in that machine 
data, but claiming it requires time, 
strategy and expertise. 

Data, by itself, is worthless.  Just 
streams of information that mean 
nothing. And taking raw data from 
machines and shoving it into an 
analytics platform doesn’t work. 
That’s fool’s gold. 

The value comes from contextu-
alizing the data coming from smart 
machines—putting it in context, 
applying meta-data on top of it and 
analyzing it holistically within the 
framework of the full enterprise, 
ideally paired with insights from 
people on the factory floor who 
understand the environment from 
which this data comes. 

PAIN POINTS

There are common challenges 

we see across industries, which 
prompt the turn to data as a solu-
tion. These same pain points are 
experienced by enterprises large 
and small. It’s discouraging, for 
sure, but there is solace in the 
knowledge that obstacles usually 
drive new efficiencies. 

So, what are the common problems? 
Most people running operations 

today say they are fighting fires—
spending less time optimizing 
efforts because they are busy merely 
trying to keep things running. 

Likewise, data is often not 
consistent between systems. The 
integration point is in somebody’s 
head. (And this human integration 
strategy is not a good one.) 

There can be an unproductive 
cycle between the PI System and 
advanced analytics, a disharmony 
that inhibits sustainable success. 
Disorganized data results in 
resource-sapping data engineer-
ing (in the best-case scenario) and 
wrong conclusions if unchecked. 

In the ideal setup, PI provides a 
place to operationalize insights so 
you don’t have to run to a variety 
of tools for each decision. You can 

employ specialized tools where 
they make sense, building a bank 
of insights into PI so anyone can 
act on them.

We must also consider the MES 
and PI System partnership in 
visualizing the production pro-
cess—how to properly analyze the 
digital signals coming off machines 
to enable the continual growth of 
better decisions. Remember that 
MES systems use transactional 
data, bill-of-materials or process. 
Time-series data is a different 
animal, requiring synchronization 
with MES data. (A process that 
has often been overlooked.) 

And then there are the issues 
with aging assets and the departure 
of domain expertise. Our recent 
study with oil, gas and renewables 
enterprises found 75% of asset 
owners are expecting to lose exper-
tise in coming years, just as we are 
witnessing the return of domestic 
manufacturing. And, as you’re 
likely aware, old assets and aging 
expertise partnered with new tech-
nology and new assets is a recipe 
for chaos. 

There will never be truly 
homogenous environments; that’s 
a given. We will always work 
in industrial environments with 
old and new assets containing a 
variety of technologies. But with 
the data-infrastructure approach, 
data from new equipment can be 
dropped into the infrastructure 
and organized with context, even 
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accounting for that disparate 
nature of components.  When 
data is particularly inconsistent, it 
is particularly important to have 
proper aggregation and analysis 
if you intend to generate applica-
ble insights.

Some recent projects we have 
worked on exemplify these 
challenges: 
•  Auto-supplier Gestamp suffered 

quality inconsistencies before 

finding the root cause in the 
welding process after instituting 
narrow process parameters. 

•  Food-giant Kellogg’s Industry 
4.0 initiative focused on improv-
ing quality for customer benefit, 
and reducing its energy footprint 
while improving its bottom line. 
They leveraged the existing PI 
system to fully capitalize on 
machine data.

•  Garant, a manufacturer of a 
products ranging from wheels 

to gardening tools, realized that 
disconnected systems were slow-
ing production. They recognized 
the need to optimize operations, 
embarking on an Industry 4.0 
initiative to establish a centralized 
data system to monitor the produc-
tion process and boost performance 
of both machines and operators.  

THE VALUE IN THE DATA 

On one side we have diverse chal-
lenges facing manufacturers. On 
the other side are the proper ana-
lytics platforms enabling predictive 
outcomes—generating those magi-
cal insights that boost efficiency. 

Those reaping the greatest 
rewards are the business owners 
who have scaled efforts, strate-
gically, from a handful of crucial 
assets to their entire enterprise. 
They can now view data from 
a broad range of assets, which 
enables them to make smarter, 
outcome-oriented decisions aligned 
with the wider business goals. 

More insight, more success. 
As I mentioned above, there is 

tremendous value in extracting 
and contextualizing data—and 
developing those insights—from 
a properly constructed infrastruc-
ture. But there is also great value 
in developing that infrastructure in 
and of itself. The infrastructure can 
provide immediate value. 

If we consider the data as pots of 
gold, the infrastructure is the table 
on which they sit.
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Essentials of the ‘IIoT-Ready’ 
Manufacturing Operation
By Chris McNamara, Smart Industry content director 

A BRIEF HISTORY OF 

HISTORIANS

The dawning age of big data has 
clearly captured the imagination 
of mainstream analysts and the 
business press. For them, big data 
underlies the next generation of 
information-driven enterprises 
for which decision-making 
will increasingly be driven by 
sophisticated algorithms acting 
on enormous and growing vol-
umes of data thrown off by 
myriad interconnected digital 
systems. But for process man-
ufacturers and other industrial 
organizations, big data is not an 
unfamiliar challenge. Indeed, 
since the 1980s, we’ve relied on 
historians to capture and manage 
large quantities of data related to 
manufacturing operations. 

More than just a database, a 
traditional historian is better char-
acterized as specialized software 
optimized to efficiently gather, 
store, retrieve and display time-se-
ries data. In short, they work in 
conjunction with automation 
systems and other real-time data 
sources to capture time-series data 

at designated time intervals. Oper-
ators, engineers and managers, in 
turn, can view trends and track key 
performance indicators (KPIs) in 
near real-time. A growing array of 
analytical applications, too, have 
long been used to glean insights 
from historian data, allowing the 
diagnosis and prediction of issues 
ranging from equipment failure to 
quality excursions. 

In today’s world of big data and 
Industry 4.0, the role of the histo-
rian has evolved. Today’s historians 
are decision-making platforms 
in their own right. To support 
the growing role of analytics in 
optimizing operations, historians 
have evolved into decision-making 
platforms in their own right. These 
platforms minimize security risks 
by separating information access 
from control system access. This 
layer provides a single place for a 
wide range of people and tools to 
access real-time operational data. 
Additionally, previously separate 
analysis and visualization func-
tions are now embedded within 
these increasingly capable plat-
forms. Companies now use them 

to diagnose process issues, predict 
maintenance problems or develop 
energy strategies.

THE RISE OF THE “IIOT-

READY MACHINE”

Not so long ago—in the dim and 
distant days before the Industrial 
Internet of Things (IIoT)—an Eth-
ernet port hanging off an industrial 
machine’s programmable logic 
controller (PLC) was about all the 
out-of-the-box connectivity that 
an industrial asset owner/operator 
could expect of its OEM suppliers. 

Sure, a network connection 
remains a necessary first step in 
surfacing time-series machine data 
to the rest of the enterprise, en 
route to realizing the promise of 
the IIoT. But it simply isn’t suffi-
cient. Machine builders are used 
to dealing with the broad diversity 
of operational technology (OT) 
data sources, drivers and com-
munication protocols. But in the 
world of the IIoT, they also must 
negotiate connectivity via an array 
of top-side IT interfaces, from 
MQTT and OPC UA to database 
and application-specific application 
programming interfaces (APIs).

Each new machine, therefore, 
might still require days or weeks 
of custom integration work to plug 
and play with a plant’s existing 
information infrastructure. And 
while maintaining these linkages 
in working order might ensure 
lifetime employment for one’s local 
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systems integrator, a new class of 
embedded software application—
part historian, part analytical 
engine, part operator interface 
and part fault-tolerant integration 
platform—is allowing industrial 
OEMs to build “IIoT-ready” 
machines that can much more 
easily and flexibly be integrated 
into a plant’s existing automation 
and information infrastructure.

ESSENTIAL FUNCTIONALITY

First off, this new breed of IIoT-
ready machine includes the gateway 
functionality needed to broker 
secure communications among a 
broad range of OT and IT sys-
tems. This includes an added layer 
of out-of-the-box, drag-and-drop 
integrability with not only plant IT 
networks but enterprise software 
ap-plications and databases as well.

Second, as automation and infor-
mation system architectures push 
analytics and visualization ever 

closer to the industrial network’s 
edge, the IIoT-ready machine 
comes prepared to take on this 
local level of machine intelli-
gence—including such tasks as 
predictive maintenance and energy 
management—and communicate 
the recommendations of its local 
analyses up into users’ enterprise 
systems. Third, the IIoT-ready 
machine ensures the integrity 
of time series data conveyed to 
enterprise systems—even in the 
face of intermittent losses of net-
work connectivity.

Finally, the IIoT-ready machine 
comes ready to satisfy not only the 
production optimization demands 
of its end-user masters, but also 
provides a means for industrial 
equipment manufacturers to 
securely gather field data from 
their fleets of globally deployed 
assets. This shared infrastructure 
opens the opportunity for users 
to collaborate more closely with 

their equipment suppliers and tap 
them for assistance on an ongoing 
basis. It delivers asset expertise 
to the plant in a way that simply 
wasn’t possible before, and even 
paves the way for “as a service” 
relationships between users and 
equipment makers.

THE HEART OF THE “IIOT-

READY MACHINE”

Today’s increasingly powerful 
edge devices, have added new 
scalability to the traditional his-
torian architecture, allowing the 
IIoT-ready machine to run a local 
historian instantiation that works 
in tandem with enterprise-level 
historians. This concept of distrib-
uted historization is at the heart 
of the IIoT-ready machine and 
its relationship with the larger 
organization. 

For starters, a local, “on-ma-
chine” historian can provide a 
machine operator with trends 
and KPIs even as an enterprise 
historian tracks consolidated per-
formance at plant and corporate 
levels. It can also issue alarms 
and diagnostic, problem-solving 
alerts as well as tap into the con-
nected services expertise of the 
machine manufacturer.

Data integrity is an essential 
aspect of the data-driven organiza-
tion. If users cannot trust that data 
is accurate and complete, the full 
potential of the IIoT will never be 
realized. Thus, the importance of 
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a distributed information architec-
ture that can bring together diverse 
and even geographically distributed 
data sources that may communicate 
via satellite or over commercial 
wireless phone networks. 

An IIoT-ready machine forms 
the basis for local analysis and visu-
alization, in addition to enabling 
both local analysis/visualization 
and enterprise-level analysis. This 
setup also “stores and forwards” 
operational data to a central histo-
rian for real-time or near real-time 
decision-making. If the network 
connection goes down for some 
reason, the local historian con-
tinues to store data, acting as a 
buffer until network connectivity 
is restored. In this way, no infor-
mation is lost, even if network 
reliability is spotty.

ANALYTICS & VISUALIZATION

While loss-less data accuracy and 
integrity are critical deliverables of 
the IIoT-ready machine, so too is 
accessibility. After all, what good 
is perfect historical data if it can’t 
be easily used by personnel at all 
levels of the organization to make 
better decisions? 

In addition to employing 
industry standard protocols and 
proprietary device drivers to 
gather data from sources, the 
IIoT-ready machine must leverage 
industry standards for back-end 
integration. And while it may 
offer its own options for trending, 

visualization and reporting, it 
should also make its data avail-
able to other applications through 
standard interfaces. Connectivity 
agents that automatically set up 
and maintain integration with key 
enterprise applications further 
streamline integration and main-
tenance tasks. 

Whether fully distributed across 
the enterprise or operating on a 
standalone machine, analytics 
based on historicized data can 
open new doors to process under-
standing. Operators can examine 
the conditions leading up to the 
last process upset. How might 
it have been avoided? Produc-
tion managers can compare past 
runs against today’s effort. Were 
there temperature excursions that 
caused quality to fall short? His-
torical data, captured in real-time 
and presented in context, makes it 
easier to identify trends, uncover 
root causes, and pursue process 
improvement strategies. In the 
end, isn’t that what the big data 
fuss is all about?

SHARED INFRASTRUCTURE, 

COMMON GOALS

Perhaps for as long as industrial 
machine builders have existed, 
they’ve had the desire to see into 
the operation of their machines 
after they’re deployed at customer 
facilities. For owner/operator 
companies with multiple sites and 
corporate engineering centers, 

visibility into the operation of 
remote assets presents a compelling 
business case. 

With a historian on board to 
capture and properly structure 
operating data, the hardest part 
of machine problem-solving has 
already been achieved. Secure con-
nectivity can then allow a remote 
specialist to tap into that data, 
troubleshooting and solving an 
estimated 60% to 70% of operat-
ing problems without the need for 
support personnel to travel across 
town—or around the world.

Further, machine builders are 
realizing that remote access to 
machine data opens up a new vista 
of proactive and preventive services 
it can bring to bear on behalf of its 
customers. Access to field data also 
allows OEMs to iteratively improve 
the design and performance of its 
next generation machines.

Today’s IIoT-ready machine 
securely facilitates that collab-
orative information access by 
both parties through a shared 
data infrastructure. Asset owners 
can turn to their equipment 
suppliers and service providers 
for insightful, actionable rec-
ommendations to improve the 
overall performance of their 
processes. Machine builders, in 
turn, can better understand the 
performance requirements of 
their customers and offer new 
services that advance the goals of 
both organizations.
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Data & Strategy:  
A Q&A with OSIsoft’s  
Jeffrey Van Pelt 

As principal 
with OSIsoft’s 
global food 
and beverage 
industry, Jeffrey 

Van Pelt understands the evolving 
role of data in the manufacturing 
space. Here he shares his perspec-
tive on strategy implementation, 
optimizing business outcomes and 
disruption in the world of food. 
Take a look…

What unique about your OSIsoft’s 
work with data analytics 
in manufacturing?

Jeffrey: Our ability to provide 
customers with an infrastruc-
ture for operational data is what 
makes our approach unique in 
manufacturing data analytics. 
Operational data is getting more 
and more dynamic, increasing the 
need to harmonize increasingly 
disparate data types. In addition, 
as we begin to connect the value 
chain—upstream into procure-
ment and downstream into supply 

chain and logistics—the sources 
of sensor-based data will continue 
to expand, as will the analytics use 
cases for the data we collect.

How is data collected/contextualized/
used differently in the world of food 
and beverage?

Jeffrey:There are several predom-
inant ways that food and beverage 
companies utilize operational data 
to drive business outcomes. This 
industry continues to run on thin 
margins, meaning cost contain-
ment and productivity are key 
KPIs. Additionally, the demands 
for product transparency, both 
from consumers as well as reg-
ulatory agencies, are prompting 
companies to use data to ensure 
quality and compliance. Lastly, 
food and beverage companies are 
conscious of how they are using 
resources in the production of 
their products. Companies utilize 
our data to assist in the reduc-
tion of energy and water use, in 
addition to other sustainabil-
ity initiatives.

Where is food/beverage in relation 
to other fields regarding digital 
transformation? 
Jeffrey: Ten years ago, I would 
have said that the food and bev-
erage industry was a laggard in 
this area. Due to the significant 
disruption that’s occurring in this 
industry, the efforts around digital 
transformation have dramatically 
accelerated. Much of the initial 
focus was placed on consumer 
engagement and supply chain 
initiatives, but it is now more con-
cerned with digitalization of the 
entire enterprise.

How would you advise an enterprise 
developing its digitalization/data 
analytics strategy?

Jeffrey: I think you need to create 
a strategy that is holistic in nature. 
Early efforts tended to be done on a 
piecemeal basis, which created data 
silos, making it difficult to generate 
insights from the various informa-
tion sources. Given that, I’d also 
suggest that having a strong vision 
for how you’ll handle master data is 
a foundational element in develop-
ing your strategy.

What are key components of a success-
ful strategy?

Jeffrey: The first one is leadership. 
One of the more common reasons 

Smart InduStry: SPECIaL rEPOrt

www.Smart Industry.com
-8-



digital transformation projects 
fail is lack of support from the 
top down. The strategy, therefore, 
needs to align to the company’s pri-
orities and vision. As I mentioned 
earlier, start with a broad vision of 
what you want to achieve. That’s 
not to say you need to execute on 
the vision all at once, but the more 
complete the vision is the more 

likely digitizing your business will 
pay dividends.

What’s the trick to making digital 
insights actionable?

Jeffrey: The key to any data-an-
alytics effort is getting the right 
information to the right users at 
the right time. Perhaps that’s a bit 

of a cliché, but it still holds true. 
Tied very closely to that is ensur-
ing data consistency across lines of 
business. There are still meetings 
taking place in which more time 
is spent debating the number than 
driving business outcomes. Which 
leads to my last point—for digital 
insights to be actionable, they need 
to be relevant.

Operating assets efficiently has become a critical competitive advantage in manufacturing. The OSIsoft PI 
System brings together disparate data sources into one comprehensive interface, enabling real-time visualiza-
tion of the production line. From asset sensors to control systems to any other devices, the PI System serves as 
a centralized infrastructure that makes the right information available at the right time, enabling you to make 
informed decisions about your assets and process.

Data Is Your Most Valuable Asset: Start Using It
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Work Evolved in the Modern 
Manufacturing Space 

Michael Yost 
has worked 
closely with 
OSIsoft for 
many years, 

since his tenure as a manufactur-
ing solutions leader with GE to 
his current roles as co-founder 
and CMO with Bennit A.I. and 
president at MESA International, 
the global non-profit indus-
try association.

Yost promotes the concept of 
“Work Evolved”—creating envi-
ronments in which the knowledge 
needed to excel is available when 
and where workers need it.

“My belief is that the greatest 
knowledge base in industry is 
interpersonal; it’s in the brains 
and experiences of manufactur-
ing professionals as they interact 
daily with their peers and envi-
ronments, both real and digital,” 
he says, noting that OSIsoft 
plays a foundational role in 

establishing that knowledge base 
and optimizing performance.

Are manufacturers strategically 
approaching data analytics or are 
efforts for most still disorganized?

Michael: Companies are stra-
tegically approaching analytics 
programs, which is encouraging. 
Manufacturers feel good about 
where they are and how they’re 
approaching their analytics pro-
grams, but we’re still searching 
for a common vocabulary in this 
area. Years ago, people used to 
say they wanted an SPC solution, 
for example, but they really just 
wanted some SPC charts in Excel.  
As people go deeper with analytics, 
I think they’ll see very powerful 
tools/capabilities available to them 
and they’ll have to decide if they’re 
looking for those full capabilities. 
I think people are also in for an 
awakening when they start to 

understand the importance of con-
textualized data.

Should manufacturers start digi-
talization efforts small, then scale 
early wins?

Michael: Yes, but with a caveat.  
If a company is committed to the 
effort and starting small to find the 
right impact areas, that’s the right 
approach. Conversely, if a company 
isn’t truly committed to a bigger 
program, the small wins aren’t 
likely to move the needle enough 
to keep the company engaged. In 
that case, they’re just dabbling and 
likely to fail.

What excites you about the near future 
of data analytics in the manufactur-
ing space?

Michael: The better insights and 
information manufacturers have, 
the better they can respond to 
market dynamics and stay compet-
itive. The focus on, and capabilities 
of, data analytics are waking people 
up to the possibilities of how they 
can better serve their customers 
and build a sustainable competi-
tive advantage. Manufacturers are 
problem-solvers, and I’m excited 
to see data analytics adopted more 
broadly and, as a result, empow-
ering those manufacturers to solve 
(and even get ahead of) tomor-
row’s problems.
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Looking Back, Looking To 
The Future 
By Michael Kanellos, OSIsoft analyst 

Engineering and operations 
people are problem solvers. We 
are fire-fighters. We are Mac-
Gyvers, routinely asked to rig 
solutions out of little more than 
a Chiclet and a rubber band. But 
we know from an IT perspec-
tive that enterprises must have 
sustainable tech architectures to 
support solutions, not just gum 
and rubber bands. 

Those IT infrastructures enable 
businesses to realize true value. 
They enable engineers to solve 
problems rather than causing them. 

And, in this era of digital trans-
formation, everything is changing. 
Constantly. 

Applications platforms have 
become innovation platforms. The 
consumer side is driving down the 
cost of connectivity and spurring 
innovation. Take monitoring, as 
an example, while developing 
prescriptive scenarios to ward off 
problems. That innovation came 
from the consumer side. And in 
recent years we’ve witnessed a shift 
in which technology that is all 
about gathering data is born on the 

factory floor before heading out 
into the consumer space. 

The plant as an innovation hub…
who knew?

There is variance among indus-
tries, of course. Automotive and 
aerospace have been leaders in 
transforming the supply chain to 
meet modern demands of transpar-
ency, efficiency and customization. 
But these industries have been 
laggards with optimizing the data 
coming off their equipment. Now 
this trend is hitting them in face 
and some are beginning to recog-
nize the need to change, the need 
to overhaul their approach to using 
their machine data.   

This awareness benefits everyone. 
Manufacturers increasingly 

understand that the architectures 
effective in this environment 
are constantly changing. There 
is no such thing as a global roll-
out of a fixed solution. Only this 
is assured of the future: what-
ever we are doing today will be 
legacy tomorrow.

From the sensor on the machine 
to the operator on the floor to 
the enterprise applications struc-
turing the organization, the goal 
is bringing content—this rich 
data—together to enable us to draw 
accurate conclusions and take smart 
actions.  

Less fire-fighting, less Mac-
Gyvering. More fortune-telling.

Smart InduStry: SPECIaL rEPOrt

www.Smart Industry.com
-11-



About OSIsoft
For more than 38 years, OSIsoft has been dedicated to helping people transform their 

world through data. Our software turns the vast data streams from sensors and other 

devices into rich, real-time insights for saving money and improving productivity.

Learn more here at: explore.osisoft.com/l/manufacturing

Want to connect with OSIsoft?  

Feel free to reach out to Enrique Herrera, OSIsoft industry principal at  

enrique@osisoft.com
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