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EXECUTIVE SUMMARY

The first question any manufacturing CFO must answer

is:

WHAT IS THE CONNECTION BETWEEN THE
SHOP FLOOR AND THE TOP FLOOR IN MY
PLANT?

Why does this question matter?

Because the manufacturing organization needs a con-
solidated view of the production process. Therefore,
the manufacturing enterprise requires a standardized

business process for better control and visibility.

The promise was the Manufacturing Execution System
(MES), which was to streamline data management,
deliver knowledge throughout the enterprise and
provide a window into the true operational state of

any plant.

In reality, MES might better stand for ‘Monolithic
Enclosed Silos' Instead of seamlessly meshing plant
information, the monolithic MES created walls where
given portions of data—sensors, maintenance informa-
tion, planning, logistics and supply chain, to name a

few—were kept apart from each other.

Individually, each silo of data is important, but the
power of data is exponentially multiplied when that
data can be analyzed to provide a single image of a
plant’'s total operation, from the front door to the
back door. For those manufacturing businesses in
multiple locations on different continents, such data
silos make itimpossible for the manufacturing CFO to
compare operational data. To be able to benchmark
best practices across every facility, and to find com-
mon equipment or strategic shortfalls across multiple

locations.

So, what is needed, then, is connecting the former
silos together in a network that fully captures and

considers the data that is already available.

Those information silos are being demolished through
that operational revolution known as Industrie 4.0 in
Germany and the Industrial Internet of Things (lloT)
in the U.S to provide the manufacturing CFO with
powerful insight to help streamline business practices
and deliver dramatically measurable savings across

the enterprise.

By any name, the goal is to create a Smart Factory—to
leverage the existing and latent data to provide man-
agers with the tools they need to reduce downtime,
improve human resource management, cut waste in
materials and energy and improve safety. Every one of
those metrics delivers cost savings right to the bottom
line with no change in suppliers, capital expenditures

or personnel. Itis the lowest of hanging fruit.

SO WHAT ARE THE BARRIERS
TO ADOPTION?

Primarily, it's an understanding—to paraphrase what
Glinda told Dorothy in “The Wizard of Oz"—that you've

always had the power to solve this problem.

The solution, as Dorothy finally surmised, is right in

your own back yard.



TWO PARADIGMS

IOT VERSUS MES: TWO PARADIGMS

Datais everywhere in manufacturing. Acommon myth
as manufacturers cautiously consider the issue of
lloT deployment is that it will require more sensors
deployed in more places, creating greater complex-
ity. The truth is just the opposite. IloT's primary sell-
ing point is better analytics of data. Throwing more
sensors at a problem might not be as effective as
analyzing what information you've already captured
to getatrueidea of your current state. You may have
plenty of data, but without the demolition of our new
definition of MES—'Maonaolithic Enclosed Silos’ — you
would have no idea whether that data is too much,

not enough, or just poorly organized.

Connecting the former silos together in a network
that fully captures and considers the data you have
today, is by any means what we call a true transpar-
ent manufacturing enterprise. It does connect piec-
es previously walled off in the silos, includes supply

chain, operations, personnel, sales and maintenance.

The places where inefficiencies occur most often is
where one part of the organization simply doesn't
have access to all the information needed to make

an informed decision. For example:

* Sales creates an order with a 24-hour turnaround
time—normally within the scope of established
operational procedures. Sales is unaware, how-
ever, that the maintenance schedule calls for the
line manufacturing the product to be down for
planned maintenance for four hours that day.

The order is delivered 12 hours late.

A new product design requires new parts to be
incorporated into the manufacturing process.

Unfortunately, the supplierisn’t notified and the
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launch of the product is delayed while the sup-
plier ramps up parts production. This delays sales,

marketing and production planning.

* Atthe peak of the manufacturing season, the sen-
sors indicate a number of bearings are running
hot on one of four production lines. There is an
opportunity to bring the line down smoothly to
address the issue, but whatis the issue? Without
historical data, it's impossible to tell if when the
bearings were last lubricated. It's also not clear
without more accurate trending data from all
four lines whether this is specific to the one line,
or whether all four lines might be susceptible to

the same issue.

Such level of insight through connectivity to the shop
floor not only makes the business more transparent
and helps minimize costly impact, it also allows for
modeling of data, so that manufacturing leaders can
predict the cost and the operational impact of a deci-
sion before putting it on the plant floor. A fully con-
nected operational supply chain can extend beyond
the receiving department through to sales, procure-

ment, operations, maintenance and delivery.

Boston Consulting Group (BSG) suggests manufac-
turers are too slow to adapt lloT or Industry 4.0 stan-
dards. Manufacturing needs to apply processes and
controls to improve production capabilities through-
out the entire enterprise to remain competitive in a
fierce market environment. There needs to be a strict
focus on powerful metrics such as Overall Equipment
Effectiveness (OEE) for all CNCs and PLCs in a factory.



What manufacturers also need is deeper knowledge

on how to apply digital technology on the shop floor.

CFOs are constantly concerned with cash flow, unit
costs, utilization rates and the overall issue of return
on investment (ROI). If the manufacturing plant had
the same kind of financial-based data transparency,
the CFO would better identify such critical alerts such
as machine downtime and waste reduction. Alerting
can be immediately transmitted to the CFO using wire-
less internet platforms. A focused approach by pay-
ing close attention to OEE provides greater accuracy
in getting the real-time data to the CFO. The clarity
of these numbers allows the CFO to take decisive ac-

tion --in real time.

Of course, there are distinct differences between
small, medium, and large manufacturing operations.
Small companies usually have a CFO who also acts as
a controller and focuses on the plant floor unit costs
and utilization. In a mid-size company, the CFO may
delegate this activity to the controller and focus only
on the overall ROI of the business. In a large compa-
ny, the CFO may be far removed from the plant floor

production process.

However, a modern and truly integrated manufactur-
ing business can answer these questions, and provide
a glimpse into the future, in order to prevent costly

incidences during production no matter of its size.

In addition, looking past the preventive maintenance
strategies of the past, we now see the way toward a
Predictive lloT Platform—one where any member of
any team can see at a glance how a decision will af-

fect the entire enterprise.

We think Manufacturing is powerful and exeptional.

These are still operational dreams today, butin a day
where end-users will expect a single-batch produc-
tion process, customized to their whim—and that day
isalmost upon us—such operational flexibility will be
the rule of manufacturing. Manufacturers want to be

exceptional. They do not want to be the exception.

In the next few pages, we will guide you through the
process of destroying silos by creating a truly trans-
parent and connected manufacturing business with
cutting-edge technology. The paper intends to high-
light the importance of data usage and the benefits
it will bring to the Manufacturing CFO and the future

growth of the company.

Manufacturing is undergoing a seismic disruption in
data collection. Gone are the days of the spreadsheet
and the factory floor burdened with paper; today's
digital manufacturing operation is transforming fac-
tories into Smart Factories, where Big Data analytics

are available instantaneously and in real time.

But as an Industry Week special report recently not-
ed, more than half of manufacturers say they are us-
ing the Industrial Internet of Things (1loT) to collect

data only and are not connected to an ERP system.

Just 44% of North American manufacturers collect
data from sensors embedded in their machines. This
data is used to generate reports and perform root

cause analysis when problems arrive.
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TWO PARADIGMS

Often the analysis does not get acted upon until later
in the shift. This gap must be closed to ensure a seam-
less “Just In Time” production process and to desired
quality standards. Industry Week's survey found less
than one out of four respondents use lloT data for
more proactive purposes, such as development of
optimization models or data mining to make better

plant floor decisions.

Effective data mining and management allows CFOs
to perform more accurate financial planning. Using
a cloud-based interface to ERP systems, a progres-
sive CFO can then generate more accurate reporting,
visualization, alerts and metrics, including key shop
floor metrics such as Overall Equipment Effective-
ness (OEE).

So whatis needed is a systematic way to bridge these
data gaps while breaking through the silos. And in
destroying those silos, manufacturers do not want
to replace sensors or add complexity. They want a
new way to see their data without untying their ex-

isting network.

The promise of lloT is in the development of pow-
erful and intuitive software solutions that can pro-
vide a bridge between the existing data and the new
analytics. For example, lloT platforms like FORCAM's
FORCE™ are modular IT systems that are configured

to the manufacturer’s existing data.

The new II0T-based software platforms cover all of
the existing challenges faced on the plant floor with

one solution, including but not limited to:

e Performance Analytics

* Dynamic Scheduling

* Trackand Trace

* Document Control

e  Product Data Management

* Energy Control and Management

* Predictive Analytics

All of this is accomplished through an integrated sys-
tem built on the FORCAM FORCE™ Bridge. The Bridge
does just what the name says; it provides seamless
data collectionin real time from a variety of sources.
This creates a single, standardized collection of data,
regardless of whose sensor is gathering the data or

whose PLC is processing the information.

It also connects through infrastructures and connec-
tivity standards such as OPC, MTConnect®, and to
machines as diverse as Siemens, DMG Mori, Omron,
Makino, and MAZAKs. It further creates a connec-
tion to established IT systems like product lifecycle
management (PLM), tool data management (TDM),
computer-aided quality assurance (CAQ), computer-
ized maintenance systems (CMMS), and enterprise
resource planning (ERP) systems from SAP, INFOR,

Oracle, and other vendors.
In this way, the promise of lloT is realized.

Software innovators such as FORCAM offer a connec-
tion to the data as it exists today—on any machine,
any existing platform, controls and IT systems, which
then can be accessed on any web-based device - at

any time to intervene in case of any deviation.

OEE = Availability x Performance x Quality
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THE DATA DECISION

Improved operational connectivity changes the

dynamics in a manufacturing operation, here is how:

1.

Downstream connectivity: the operations and
maintenance teams are all working from the same
playbook. Plant sensors and controls can provide
the data, and the software contributes a predictive
model from the data that shows where trouble
is today—and where it might be tomorrow. The
ability to take down a piece of machinery on your
time rather than when the machines breaks down
is not only just an equipment replacement cost.
Other factors include idle employees, damaged
or ruined product, production scheduling and
safety. All these “soft costs” are overlooked when
machines go down, yet they contribute to the
largest part of the cost of an unplanned downtime.

This is especially true if there is a safety incident.

Upstream connectivity: It's important to look past
the simple ability to connect production data to
your business system. It seems like a luxury, butin
a truly transparent and integrated manufacturing
business, it's an essential benefit. No one wants
to carry more inventory at either end of their
supply chain than is necessary. With a business

system that can sense raw material needs and also

DATA DECISION

create the right level of inventory, the needs of the
business unit and the production team become

homogenized. Waste is replaced with efficiency.

Modularity: In the lloT system, devices can be
connected simply and seamlessly. Outfitting
maintenance teams with hand-held devices can
speed the delivery of data from lloT to the site of a
breakdown. Scaling and connecting such a system
is easy and most devices can be bought off-the-

shelf. The systemis only as large as it needs to be.

Intelligence: If there has been one quantum leap
in the past five years, it is in the quality of data
analytics available to plant operations. FORCAM's
work in this area, and the work of other software
and network companies, has created a cloud-
based analytics platform that can connect data.
But software development has progressed to the
stage of machine learning, where the artificial
intelligence built into the software can lead to
predictive analytics. It is connected through
the entire IloT network—from the device to the
software and then through the cloud to a global

network.
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5. Plant metrics: Once in the cloud, the data from
far-flung plants can be compared, analyzed and
reviewed. A strategy around machine maintenance
and effectiveness can emerge, and results will be
available much more quickly than ever before.
OEE was once the definite data point to show a
plant's operational efficiency. Today, this can even
be enhanced with data about machine health
and meantime to repair (MTTR) and Mean Time
Between Failure (MTBF) can provide a heads-up
to all plantsin a system about machine trends in
common equipment. Tracking these metrics leads
to overall optimization of the Return on Capital

Employed (ROCE).

The Smart Factory approach provides true tangible
results, such as:
¢ Increased shareholder value.

* Increased profitability.
* Decreased capital expenditures.

Thatin turn delivers:

* Anincreasein revenue.
* Adecreasein costs, working capital, and fixed cost.

“Afully loaded or an-at-capacity factory that increases
its OEE will have more leverage and higher revenue,” a
CFO interviewed added. “The increase in capacity will
increase revenue. A partially-loaded or not-at-capacity

factory thatincreases OEE will realize cost savings.”

.
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RESULTS

PRODUCTIVITY IMPROVEMENTS

Machine
Tool Builder

PRODUCTIVITY INCREASE IN 4 MONTHS

Medical
Devices

EFFICIENCY IMPROVEMENT (OEE) IN 12 MONTHS

Automotive
OEM

MORE THROUGHPUT IN 12 MONTHS OF DEPLOYMENT

Automotive
Tier1l

PRODUCTIVITY INCREASE IN 12 MONTHS

DECREASE IN CYCLE TIME IN 12 MONTHS

Aerospace
Supplier
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SUMMARY

SUMMARY OF BENEFITS

When we talk about the connected manufacturing
business we tend to think of it in traditional terms—
cables and connectors, 1/0s, PLCs, and Manufacturing
Execution Systems (MES). Butin the IIOT revolution,
the emphasis is on bringing ideas together as well as
machines. It also means linking all business processes—
notinachain, as we have thought of connectionin the
past, butin a truly functial connected manufacturing

organization.

To accomplish this, we must put aside the old ways
we gather and distribute data. The new model
requires that we not only gather and analyze the
information from our machines, our supply chain and
our enterprise, but also share that knowledge within
our organization. A fully connected manufacturing
business effectively communicates the value of the
data and the jobs that result from the use of that data

to all members of the team.

We must also realize this is not accomplished by just
adding more sensors or nodes. We already collect
a tremendous amount of data on our plant floor.
What we have not done well is evaluate that data for
knowledge. It is the emergence of software solutions
such as the FORCAM FORCE™ and related services
like the FORCAM ACADEMY that allows this data to
be understood and to be used to improve operational

excellence, reduce downtime and make our plants safer.

Changes and benefits of 1I0T-based technology for
the Manufacturing CFO:
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1. The Shop Floor: Legacy machines may still have
value, but there also is a great deal of aging
equipmentin a plant. Understanding the state
of each piece of equipment, maintaining iton a
prescriptive maintenance model, and replacing
equipment on time and as needed preserves both

uptime and capital.

2. The TopFloor: The evolution of data management
helps the C-Suite bring ERP systems, PLM netwaorks
and the business and operations systems into an
interconnected and yet cooperative data stack.
Now, a work order can be performed at one part of
the plant, the purchase order for the replacement
parts can be ordered and delivered through
procurement, and the CFO can see at a glance
how money is being spent and how decisions

are being made.

The IT Infrastructure In Plain Sight: Information
technology no longer is “the man behind the curtain.”
IT professionals obtain visibility to all parts of the
enterprise through revolutionary technology of the
FORCAM FORCE™ Bridge that connects any existing
IT component of the manufacturing business from
one source only. The IT team will get knowledge of not
only what must be instrumented, but why, and how
the datais being used. Think Predictive Analytics and
Advanced Shop Floor Management technology working
in harmony to help the manufacturing business to
drive throughput and uptime. In turn, they will also
be a visible part of the manufacturing team, which
creates a culture of true collaboration and win-win

mentality.



They will create robust wired networks where

needed, secure wireless networks where appropriate
and integrate and maintain powerful Shop Floor
Management software to transform Big Data into
actionable information that the plant floor can turn
into productivity and profitability, a necessity to stay

ahead of the competition.

4. The Culture Shift: What these first three
steps really do is to raise awareness of the
interconnected roles of each part of the overall
enterprise, and demolish the silos that have
separated these teams. This not only serves to let
each departmentin a manufacturing organization
understand how they are all parts of the whaole,
but also provides a fresh set of eyes. From this
comes new perspectives, and new ideas that can

be more easily shared, evaluated and implemented.

5. The New ROI (Return On Information): In an
interconnected manufacturing business, the speed
of changeis profound, but sois the improvement
of processes. Managers can evaluate energy
costs in real time. Maintenance projects can be
done with a purpose instead of a calendar. The
supply chain at both ends of the building can be
streamlined and optimized. And the customer can
count on the free flow of products that can be
produced in batches of one and delivered almost
as soon as they are ordered. That leads to faster
delivery, greater turn time and more product out
the door—without adding employees or equipment.
In the end, the customeris surely is to benefit from
modern |I0T-based technology to provide rapid

ROI (Return On Investment) and more business.

Data collection and modeling capabilities now make it
possible to test scenarios and then optimize operations
and financial performance as circumstances change.
Advanced manufacturing technology was not available
10 years ago. Manufacturing is doing what it always
strives to do, reduce costs and increase revenue
by satifying customer needs. The digitalization of
manufacturing is creating more opportunities for

innovation.

With Advanced Shop Floor Management technology,
the CFO is able set the goals for what is expected
from mining plant floor data. This will help create a
better understanding of how to align production goals
and corporate strategy by utilizing technology, such
as FORCAM FORCE™ to maximum benefit and rapid

Return On Investment.

4

Strategically, the biggest
risk of NOT having FORCAM'’s
Shop Floor Management
Technology is that we would
be out performed by our
competitors. J )

Martin Thorden, President
GKN Aerospace Newington, CT
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INDUSTRIAL IOT - TIE ALL DISPARATE PARTS

WHAT IS CONNECTIVITY?

When humans make a connection, it is a straight-
line process—a handshake, a phone call, an email. It
usually is easily understood and provides immediate
feedback.

Connectivity in manufacturing is similar in its out-
come, in that you can get information about how
your plantis operating based on the communication
received from your assets. To get to that point of
truth, however, it takes many other smaller mo-
ments of connectivity, all happening in fractions of
seconds. All need to be understood and put in the
proper context, and all need to be aligned with all
the other moment of connection before the final
message reaches the operator.

For connective it to work on the plant floor, there
needs to be an agreement at each point of commu-
nication.

Each member of the operations team needs to
have the same understanding of what that com-
munication means and how to act upon it. Past
data management systems were straight-line com-
municators. You knew the temperature, vibration or
speed of equipment at any given point in time, but
that could change in five minutes, or in five days.

In today's manufacturing, such communications
don't take place in a straight line, but in an intricate
matrix. Data analytics have made gathering and con-
textualizing those communications in real time. And
that matrix is getting larger, involving more parts of
the organization, more technology, and more room
for interpretation.

It's called interoperability, and there are three parts
to a truly interoperable ecosystem in your plant:

Humans are thinking, breathing and feeling creatures. They have moving parts like machines,
and rules like systems, but they also have emotions and opinions which interrupt the way they

deal with their moving parts and their rules.

Machines have moving parts, but no innate intelligence. You can add a sensor to a machine to tell
you whatis wrong with it, but it still will operate based on the laws of physics and not the rules of
man. Unlike humans, machines don't have good days or bad days, but they do break down.

Systems are nothing but innate intelligence. They operate by a fixed set of data-driven rules.
Systems also are rigid in the way those rules are interpreted. A small differentin temperature or
vibration can be the difference between whether a system triggers an alarm.

FORCAM INC. | 4030 Smith Road, Suite 475 | Cincinnati, OH 45209 USA | +1 (844) 236-7226
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CONTINUED - WHAT IS CONNECTIVITY?

Creating a truly interoperable system requires a ref-
eree of sorts—a way to tie all of these disparate parts
together into a network that recognizes the unique
qualities of each part of the network yet ties them
together under an easily understood framework.

That's how the Industrial Internet of Things (lloT)
works. The fundamentals of connectivity we dis-
cussed earlier require understanding of each piece of
information. 1loT networks provide that understand-
ing and deliver it to each stakeholder within your
organization.

Those stakeholders no longer just include the opera-
tions team, either. lloT can deliver purchasing and op-
erations data to accounting, supply chain information
to logistics and give your C-Suite a minute-by-minute
scoreboard of how production is running that day,
all while delivering that temperature, vibration and
speed data to each member of your operational team
in the proper context for their jobs.

In each case, the contextual data allows each part of
the organization to make a better decision with the
bestavailable datainatimely fashion. Better decisions
reduce costs, improve productivity, ensure safety and
help the organization grow.

It begins with a straight-line communications process,
but the power of real connectivity in manufacturing
has the potential to do so much more.

WHEN IS THE RIGHT TIME TO INVEST
INIOT?

A recent study in Plant Engineering magazine found
that 27% of their readers were still studying how best
to implement the Industrial Internet of Things (l1oT)
for their plant. Another 27% have no plans to imple-
ment lloT for their facility.

Which strategy does your plant chose?

FORCAM INC. | 4030 Smith Road, Suite 475 | Cincinnati, OH 45209 USA | +1 (844) 236-7226
www.forcam.com | info@forcam-usa.com
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IHOT - COMPETITIVE ADVANTAGE

The answer about bringing lloT's powerful
strategies and technologies isn't about if; it's
about when.

It seems like a daunting task, but putting lloT into your
plant doesn't need to be like diving into the deep end
of the pool. Here are five keys to understanding how
to and why to strategically deploy lloT for your plant:

1. You already have a lot of the data you need. There
is data everywhere in your plant today—qual-
ity systems, Tood Data Management platforms,
Maintenance systems, traditional MES and home-
grown systems, Predictive Analytics and many
more. All of these systems produce information
about the health and operation of your production
line. What lloT software analytics provides is the
ability to bring that data into context, and to give
that data a historical context. If you can see the
health of your machine over a period of time, you
can make better maintenance decisions.

2. Maintenance will provide a fast ‘proof of concept”:
Maintenance is the first, best and fastest way to
show areturnoninvestmentforlloT. By doing con-
dition monitoring of your critical assets, you can
determine when a machine is losing productivity.
With this information, you can take the machine
or the line down in an orderly fashion rather than
having a catastrophic failure. This allows more
accurate ordering of replacement partsin a timely
fashion, and that saves time and inventory.

3. No ‘rip and replace’ is needed: The right lloT
system will fit seamlessly on top of your existing
historians and business systems. One of the early
promises of lloT was that it simply took existing
data and added analytics. Because of that, 10T is
an add-on system, not a radically new technology.

4. It might actually extend the life of your existing
assets. With better analytics comes not just bet-
ter maintenance, but predictive maintenance—the
ability to continually monitor the health of critical
assets and anticipate the need for repairs. Predic-
tive maintenance reduces downtime, but it also
keeps systems running smoothly and getting
proper service before a catastrophic failure oc-
curs.

5. It doesn’t have to happen all at once: There is a
sense in some circles that lloT is a large, compli-
cated and expensive propasition. That's not true.
In fact, most lloT experts recommend a phased-in
approach to lloT. This is the essence the approach
of FORCAM's SMART FACTORY Starter Kit, which
allows for free software licenses for three work
stations that produce real-time reporting, visual-
ization and alerting reports. The Starter Kit allows
manufacturers to try the power of Industrial loT at
a low cost and ROI-based approach of guranteed
10% of productivity improvements in only three
months. That is to demonstrate its effectiveness
as a tool to gather and analyze complex mainte-
nance data.

lloT will require a commitment throughout your orga-
nization—not just at the plant floor, but in IT, supply
chain, billing, finance, HR and in the corner office. It
requires better training, a willingness to develop a
data-driven approach to manufacturing and a strong,
flat management structure.

Manufacturers will need to adopt lloT to thrive in a
global, competitive landscape. The payoff is better
cost control, better utilization of all of your as-
sets—human, financial and mechanical—and greater
productivity. With 27% of manufacturers unwilling to
invest in lloT today, adopting lloT today will give you a
significant foothold in plant floor improvement, and a
competitive advantage on your competition.

FORCAM INC. | 4030 Smith Road, Suite 475 | Cincinnati, OH 45209 USA | +1 (844) 236-7226
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BRIDGE TO IIOT:INTEROPERABILITY & OPEN API

WHAT IS INTEROPERABILITY?

Interoperability is one long word, but a pretty sim-
ple concept. One of its better definitions comes
from the Federal Emergency Management Agen-
cy (FEMA), an organization that should know a lot
about the topic.

It defines interoperability as the “ability of sys-
tems, personnel, and equipment to provide and
receive functionality, data, information and/or
services to and from other systems, personnel,
and equipment...in a manner enabling them to op-
erate effectively together.”

Interoperability is what every manufacturer
strives for—the seamless connection of humans
to humans, humans to machines, machines to sys-
tems, and systems back to humans. It should be
the way everything operates, inside and outside
the plant.

The Challenge

The challenge, of course, is that each part of the
manufacturing ecosystem

has a different set of rules

by which it operates:

. Humans are think-
ing, breathing and feel-
ing creatures. They
have moving parts like
machines, and rules
like systems, but they
also have emotions and
opinions which inter-
rupt the way they deal
with their moving parts
and their rules.

J Machines have moving parts, but no in-
nate intelligence. You can add a sensor to a ma-
chine to tell you whatis wrong with it, but it still
will operate based on the laws of physics and
not the rules of man. Unlike humans, machines
don't have good days or bad days.

J Systems are nothing but innate intel-
ligence. They operate by a fixed set of data-
driven rules. Systems also are rigid in the way
those rules are interpreted. A small differentin
temperature or vibration can be the difference
between whether a system triggers an alarm.

Creating a truly interoperable system requires a
referee of sorts—a way to tie all of these disparate
parts together into a network that recognizes the
unigue gualities of each part of the network yet
ties them together under an easily understood
framewaork.

FORCAM INC. | 4030 Smith Road, Suite 475 | Cincinnati, OH 45209 USA | +1 (844) 236-7226
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OPEN API

WHAT IS OPEN API?

The Application Programming Interface, or Open API,
isa programming protocol that allows application and
web developers to dictate how those applications
speak to one another. The key to it allis the ‘Open’ part
of Open API. The rules that must govern any given
application can be flexible enough to account for not
just the disparity between humans, machines and sys-
tems, but also take into account environmental and
regulatory concerns.

The ability for programmers to tailor an Open API to
the specific plant requirements allow the connection
of different plant floor systems— such as existing IT
and business and supply chain netwaorks. In an Open
APl world, there's no need for there to be a single sup-
plier of hardware and software. Such a world rarely
exists anyway. Most manufacturing plants have as
many different kinds of equipment suppliers as they
do people. The long-standing challenge of network-

ing these machines has been made easier in recent
years due to advances in software networking and an
understanding in the industry that it's easier to better
serve the manufacturing end user if the systems all
can talk to one another with no barriers. Or, as FEMA
said at the outset, “...in a manner enabling them to op-
erate effectively together.”

Interoperability needs to begin with the humans. It
needs to begin with the information technology (IT)
and operations technology (OT) teams ready to agree
to create an operational matrix that ties together
product design, manufacturing, supply chain and busi-
ness systems. The success of such interoperability is
a reduction in maintenance and operations costs, a
tighter, more nimble supply chain, a transparent busi-
ness system, and a safer and more profitable plant.
That success is best achieved through an Open API
platform, where the best ideas come together.

FORCAM INC. | 4030 Smith Road, Suite 475 | Cincinnati, OH 45209 USA | +1 (844) 236-7226

Page: 16 0f 19

www.forcam.com | info@forcam-usa.com



Industrial IoT

VS.

MES

An agnostic system approach means high flexibility
and future security

Access to Best-in-Class Apps and all future Indus-
trie 4.0 Technologies

Open Platform for integration in exisiting IT-Land-
scapes via Open APl web based interfaces

Linking of systems, i.e. Tool Data Management
(TDM), Quality systems, ERP, PLM, etc. No redun-
dant data management

Only “homemade” solutions of MES suppliers
Manufacturer dependency that leads to a dead end

Data Silos: Access only possible by licensed manu-
facturer programs. No thrid party access

Exisiting systems can only be integrated with high
levels of effort and cost

Data is only serviced in the MES. Redundant data
servicing required in thrid party systems.

Bridge Open API

VS.

Universal Shop Floor Connectivity

A Bridge is an entity that connects and passes data
packets between two network segments that use
the same communication protocol

The Bridge Open APl is a solution therefore that
provides connection of compatable thrid party
systems and in house applications

Functions and parameters are clearly defined and
documented openly

High cost efficiency and reliability as the interface
is defined uniformly

Intrue lloT platforms all data collected from the Shop
Floor Management system, such as from FORCAM
FORCE™, can be transferred to thrid party systems
via REST Interface (*REST Webservices)

Interfaces can be defined and configured individually
Not intended for the development of new applica-
tions but can be implemented to supply data for

thrid party systems that do not support Bridge API

Disadvantage: More Testing and Programming effort

*REST Webservices: REST stands for Representational State Transfer and is built to work best onthe Web. In the REST architectural
style, data and functionality are considered resources that are accessed using Uniform Resource Identifiers (URIs), typically links
on the Web. The resources are acted upon by using a set of simple, well-defined operations. It relies on a stateless, client-server,
cacheable communications protocol --and in virtually all cases, the HTTP protocol is used.
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FORCAMGER

FORCAM GmbH (HQ)

An der Bleicherei 15
88214 Ravensburg
Deutschland

PHONE: +49 751 366689-0
FAX: +49 751 36669-88

FORCAMUS

FORCAM Inc.

4030 Smith Rd., Suite 475
Cincinnati, OH 45209
USA

PHONE: +1 844 236-7226

FORCAMUH

FORCAM Ltd.

Unit 6 Eastlands Court
St. Peter’'s Road

Rugby CVv21 3QP

United Kingdom

PHONE +44 1788 247123

FORCAMCN

FORCAM China

Suite 1008 Eton Place
No. 69 Dongfang Road
Pudong, 200120 Shanghai

China
PHONE: +86 21 6859 6106
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FORCAM provides analytical solutions to complex manufacturing industries through innovative Shop Floor Management technology.

We Deliver Results in Productivity.
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