M A N U FA C T U R I N G
AND RESOURCES

From initial planning and procurement, through
the manufacturing process to transportation and
warehouse management, technology has a key role
to play in all areas of the manufacturer’s world. At
a time when customers demand ever more from
their suppliers, where will technology deliver real
competitive advantage?
With products like Azure, Office 365 and Dynamics
ERP, Microsoft firmly believes it has the answer. In
the pages that follow, we expand upon how these
technologies are set to transform the industry in the
year to come.

F E AT U R E

Manufacturing
on the

edge

As market conditions evolve and customers demand ever more from their suppliers,
Microsoft’s Colin Masson discusses how new technologies can empower manufacturers
to create real competitive advantage
BY JACQUI GRIFFITHS

F

or centuries, manufacturing has harnessed
advancing technology to drive transformation in industry and society. But as
technologies like the internet of things (IoT),
automation and artificial intelligence (AI)

continue to develop at a rapid pace, manufacturers need to identify exactly where today’s investment will deliver real competitive advantage.
With its finger on the manufacturing pulse,
Microsoft has identified six key trends that
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Striking the balance
ATS Global is helping manufacturers balance what they can do
today with what they can achieve in the future, says Mike James
The question of where technology can deliver real
competitive advantage for manufacturers is a big
one, and the answer will be different for each type
of manufacturer. Changing business models to take
advantage of technology is a critical step. For instance,
will my product be sold and ownership transferred,
or will I sell a service and be paid for use? Do I sell a
machine tool, or do I sell holes in a piece of metal? Do
I sell a car or a journey? The questions sound crazy
sometimes, but in each case connectivity through the
internet of things/industrial internet of things makes the
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second model feasible and offers a seriously exciting
new business model to manufacturers.
At ATS Global we are helping manufacturers
compete by enabling smart manufacturing and
Industry 4.0 business models with technology. Our
focus is on both the tactical (what can we do today)
and the strategic (what will we do in the future). By
combining the two we offer a perfectly balanced
value proposition to our partners and customers.
Mike James is chair, Board of Directors at ATS Global
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will contribute to competitive advantage for
manufacturers over the coming year – and
provided an in-depth view of them in its 2019
Manufacturing Trends Report. “These trends
will define intelligent manufacturing, as well
as help empower clients to better evaluate and

“New demands for experiences
such as on-demand services
are driving manufacturers to
re-evaluate their value chain”
manage operations, build innovative products
and services, and grow their manufacturing
businesses,” says Colin Masson, industry marketing director for Manufacturing at Microsoft
Cloud and Enterprise.
As customers demand ever faster responses to
their changing requirements, the convergence

of IT with operational technologies (OT) is
a powerful emerging trend. “Businesses face
increasing pressure to meet changing customer demands, including faster fulfilment and
greater transparency,” says Masson. “To do this,
manufacturers need to integrate their systems,
including IT and OT systems, as well as integrating new and legacy systems to create smarter,
connected solutions. Technological advances
in cloud-computing, remote sensors and connectivity are now making it faster and easier
for manufacturers to achieve this integration,
opening the door for a new breed of intelligent
manufacturing technology.”
Customer experience has become central to
competitive advantage for any business, and
manufacturers are at the forefront of creating
new business models to move closer to the consumer and meet evolving customer demands.
“We’re seeing tremendous growth in Anythingas-a-Service (XaaS), as consumers embrace new
business models that offer them the latest products with greater flexibility and lower costs,” says

Microsoft’s 2019
Manufacturing Trends
Report identifies
six key trends that
will contribute to
competitive advantage
for manufacturers
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Masson. “New demands for experiences such
as on-demand services are driving manufacturers to re-evaluate their value chain to optimise
performance, better meet customer expectations
and differentiate their offerings to gain competitive edge. As a result, we’re going to see manufacturers, armed with new insights into their
customers’ business, seeking tighter control over
their value chain, including sales, which will
push an increasing number of brands to explore
direct-to-consumer options.”
Masson lists Microsoft Azure and Dynamics
365 among the technologies that are empowering
organisations to track product usage and performance so they can create better user experiences.
“By leveraging these tools, manufacturers can
improve communication across the value chain,
predict and respond more rapidly to trends, and
better manage changes on the fly,” he says.
Intelligence is the keyword in this fast-paced
business environment, with manufacturers
leveraging AI and machine learning to create
connected intelligent systems that make manufacturing smarter. “As technology becomes

smarter, manufacturing is more connected
and intelligent than ever,” says Masson. “Over
the next year we’ll see the cloud, IoT, AI and
machine learning augment first-line workers’
skills to enable more intelligent manufacturing
supply chains.”
Research and development, and production

“As technology becomes smarter,
manufacturing is more connected
and intelligent than ever”
processes are now also being transformed.
“Manufacturing technology is becoming smarter,
safer and more efficient,” says Masson. “In the
next 12 months we’ll see digital twins providing manufacturers with an inexpensive way to
test new products and environments and monitor products remotely. We will also start to see
the broader adoption of advancements to both
additive and subtractive manufacturing through

VIEWPOINT

Competing in a dynamic industry
As digital transformation accelerates, new technologies can help manufacturers
to innovate and adapt, says Greg Gorbach of ARC Advisory Group
Digital transformation-related innovation is
happening across all industries and among
companies of all sizes. Enabling technologies such
as cloud, application platforms, low-code software,
containers, artificial intelligence/machine learning, big
data and cybersecurity underlie a host of potential
new solutions, applications, next-generation plant
systems and business process changes.
Even so, we have only begun to glimpse the
potential value to our businesses. In some cases,
we can also see alarming potential marketplace
threats. In manufacturing industries like automotive,
aerospace and heavy machinery, connectivity and
autonomous operation are already changing the
dynamics of competition. Many manufacturing
companies are reinventing their business processes
and relationships and remaking legacy IT systems
for business, engineering, supply chain and
manufacturing operations based on modern software
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systems, artificial intelligence and connected things.
And they are developing creative new ways to
collaborate with and support customers.
At ARC we believe this widespread digital
transformation of industry will continue to accelerate
and evolve for some time. Every manufacturer will
need to innovate and adapt. They must decide budgets
and programme details to support substantial changes
in products and services as well as for a series of
transformational changes in their business, engineering
and design, and production systems. But in the short
term, the main challenge of digital transformation is
determining how to balance and prioritise the many
organisational areas and systems that will need to be
reworked because of the disruptive challenges that are
being felt top to bottom.
Greg Gorbach is vice president of Digitisation and IoT
at ARC Advisory Group
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hybrid manufacturing models. Other innovations, including autonomous devices, advanced
materials and augmented reality/virtual reality,
will gain broader adoption as manufacturers use
them to improve workflows, unlock new product opportunities, and enable new levels of productivity and collaboration.”
Talent is an essential ingredient to create sustainable competitive advantage. “A new, diverse
generation is entering the workforce, and it’s
critical that manufacturers can meet their evolving expectations,” says Masson. “Manufacturers
face an increasing skills gap, so it’s imperative
that they seek new ways to fill critical roles on
the front line and in the back office. Increasingly
we will see manufacturing businesses working
to attract young, tech-savvy workers to a career
in manufacturing, retrain older employees, seek
foreign labour, and tap the emerging gig economy to meet temporary labour demands.”
Masson points to Rockwell Automation as an
industrial automation leader that is revolutionising the way this diverse workforce operates.
“Rockwell Automation used the Windows 10 IoT
Enterprise operating system to give manufacturing customers real-time insight into their operations,” he said. “It designed a hybrid automation
controller that easily connects to customers’ IT
VIEWPOINT

Reaping the rewards of
real-time data communication
Manufacturers can gain significant advantage over their competitors thanks to
the industrial internet of things, says Bob McIlvride of Skkynet Cloud Systems
Industrial internet of things (IIoT) technology will
deliver real competitive advantage for manufacturers
in three ways. First, secure, real-time connections
between the shop floor and corporate departments
will allow all areas of the company to respond more
quickly to change and to work together to maximise
profitability, though optimisation and the shared
exchange of information. Second, cloud-based
big-data and AI systems that monitor systems and
equipment will provide insights and information to
ensure the best performance. And finally, predictive
maintenance of equipment through remote service
management will keep production machinery running
more efficiently, with less downtime.
Skkynet specialises in real-time data communication

for industrial systems, which is the backbone of the
IIoT. With no investment necessary in hardware or
development, manufacturers can use our software
and services to stream production data to IT
departments, machine suppliers and virtually any IoT
platform. Our built-in protocol conversion and secureby-design approach have been used in thousands
of applications worldwide for over 20 years. System
designers employing our tools can thus focus their
time and resources on building competitive IoT
solutions, knowing that secure, real-time, bidirectional
data communication is a solved problem.
Bob McIlvride is director of communications at Skkynet
Cloud Systems
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Building blocks for competitive advantage
A holistic approach to modularity delivers real competitive advantage
for manufacturers, says Mahesh Deshpande of Dassault Systèmes
Customers expect manufacturers to provide an
increasingly vast range of product variants, along
with higher quality at less cost and rapid delivery. As
companies continue their journey towards holistic
modularity, they can gain competitive advantage in
one or more of the key axes to meet those demands:
speed, cost and differentiation.
Reuse and standardisation of modules – with shared
visibility into what is available to reuse – enables
manufacturers to achieve greater speed by significantly
reducing development cycle times. On the marketing
and sell side, they can substantially reduce delivery and
customer lead times because they have all the insights
they need into which building blocks they can keep
together to serve those ends.
These insights can also be used to gain significant
advantage on cost elements, such as the cost of
materials and assembly.

As product systems become more complex,
including electronics and software components in
what used to be pure hardware, differentiation can
be a challenge. But with end-to-end modularity,
companies can shield the complexity of product
systems, creating modules and interfaces that can
be combined to deliver technological and customer
experience innovation – achieving significant
differentiation.
Each company might start from a different point,
depending on its unique needs. Some will start with
the cost structure because their operating margins
are critical, for example, while others will focus on
differentiation. Being able to do that can itself bring
competitive advantage.
Mahesh Deshpande is senior director and High Tech
Industry business consultant at Dassault Systèmes
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Meeting technology goals
Manufacturers need to know how to integrate disruptive technologies into the
company without completely disrupting it, says Michael Kanellos of OSIsoft
To realise the value of new technology, companies
should determine clear goals and take inventory
of what they are already doing in this regard. Many
companies already collect the raw material for
analytics – machine data from operations – but
aren’t using it as extensively as they could.
Companies need a datacentre or cloud services
and a data management/infrastructure layer that
captures and organises machine data so people can
act on it quickly. One customer identified a wind
turbine problem through the OSIsoft PI System
early to cut repair costs by 90%.
Analytics can go on top of the data layer,
mining its structured data for more answers. A
data management system like OSIsoft’s can spot
problems hours to days in advance. Analytics
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can provide predictions weeks or even months
in advance. The two systems are complimentary.
Finally, manufacturers need wireless protocols like
WiFi and SigFox.
OSIsoft provides the most widely deployed
internet of things (IoT) analytics and information
management platform, the PI System. It is
broadly implemented in process and discrete
manufacturing, energy, utilities, pharma, life
sciences, transportation and facility management
organisations. The time series data managed in
the PI System is leveraged by virtually all IoT
analytics platforms for machine learning-based
predictive analytics.
Michael Kanellos is IoT analyst at OSIsoft
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environments and Microsoft Azure IoT Suite, giving them immediate access to data at the point of
operation. These insights allow managers to make
changes mid-shift, and have shortened decision-making time from hours to milliseconds.”
Finally, if one thing is certain, it’s that nothing is certain. To gain and keep the competitive edge, manufacturers must have robust risk
management, the flexibility to adapt to changing
market conditions, and the ability to scale easily – capabilities that are well within reach of a
connected, intelligent enterprise.
“Manufacturers need to navigate muddy waters
through a turbulent, highly-politicised environment,” says Masson. “The world is changing
and as a result, so is manufacturing. As the
manufacturing companies of the past turn into
the intelligent manufacturing businesses of the
future, socially responsible manufacturing leaders must leverage technology to make theirs and
their customers’ digital transformation, while
improving safety and operations, providing
greater transparency, and delivering more sustainable products, services, and experiences.”
VIEWPOINT

Helping manufacturers succeed
Manufacturers who pay attention to the benefits of emerging
technologies will have a measurable advantage over
competitors who don’t, says Melissa Topp from ICONICS
ICONICS has witnessed many technological trends that,
when adopted, have helped certain manufacturers
succeed and, when ignored, left some behind. The
initial adoption of PC-based industrial automation
was one such defining technological moment, as
were the emergence of Windows-based, GUI-centric
HMI/SCADA and the evolution to 64-bit processing.
ICONICS sees similarities between those paradigm
shifts in technology and current breakthroughs. Cloud
computing coupled with the rapid advancements in
mobile device capabilities has changed the landscape
in manufacturing process monitoring and control.
Using integrated automation software, manufacturers
can access plant-wide or individual equipment data
from around the world over the industrial internet
of things and visualise it via a laptop, smartphone,
tablet, or even a wearable device such as a headmounted display. Manufacturers who capitalise on such
emerging technology trends will be first to realise their

associated time and cost savings, giving them a true
competitive advantage.
ICONICS helps manufacturers benefit from emerging
technology such as cloud services, voice interactivity,
augmented reality and more by working with the
leaders in those fields to ensure integration with its own
automation software solutions. These include Microsoft
and the OPC Foundation, which allow it to remain in
lockstep with the latest technology standards and trends.
It was one of the first to develop a holographic machine
interface to integrate with Microsoft’s HoloLens device.
It also developed a Remote Expert mode for RealWear’s
HMT-1 head-mounted tablet-class industrial wearable. In
addition, ICONICS has established a working relationship
with Bedrock Automation, to identify and prevent
cybersecurity threats within industrial control systems.
Melissa Topp is senior director of
Global Marketing at ICONICS
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What is Your Factory Trying to Tell You?
ICONICS delivers Azure-based software solutions for operational
excellence and Industry 4.0 initiatives. Listen to your factory like never before
with these solutions to increase efficiency and visibility:
• Remote Monitoring - provides instant visibility into your operation from any device

• Predictive Maintenance - maximizes equipment uptime and reduces energy costs
• Connected Field Service - empowers technicians with real-time equipment status

• Mixed Reality - optimizes production and maintenance with hands-free operation

• Connected Factory - delivers a unified, contextualized view of your global operations

Watch our solution video at:
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Are you ready
to think radically?
M I K E J A M E S : AT S G L O B A L

Education has a huge role to play in smart manufacturing and industry 4.0,
especially when it comes to getting people to embrace a fresh approach

P

lease stand on your head for a moment.
Does the world look and feel different? Will
you make different decisions than when
standing on your feet? It’s not as daft as it may
sound. Manufacturing on the edge is a term we
hadn’t heard about until very recently, and it’s
just like standing on your head: it enables you to
see a whole new world.

MOMi Education Event Dates & Locations
17 Jan 2019
Manufacturing Maturity to
Improve Performance
Haarlem, NL
26 Jan 2019
LIMS in Manufacturing:
All you need to know! 		
Haarlem, NL
15 – 16 Feb 2019
MES/MOM:
All You Need to Know!		
Haarlem, NL
19 – 22 Feb 2019
MES/MOM Methodologies
Certificate of Competency
Detroit, US
26 Feb – 1 Mar 2019
MES/MOM Methodologies
Certificate of Competency
Lyon, FR

28 – 29 Mar 2019
MES/MOM
Standardization
using ISA-95
Coventry, UK
23 Apr 2019
Metrics Framework for
Manufacturing Performance
Wemmel, BE
21 May 2019
Cybersecurity for
Manufacturing
(ISA/IEC-62443)
Cork, IE
21 Aug 2019
Smart Manufacturing
& Industry 4.0 		
Johannesburg, ZA

So, the question is, are you willing to think radically? Are you willing to turn the world upside
down and imagine new manufacturing business
models and then implement them? Can you get
to grips with the idea that every product and
process will have a digital twin? Why and how
can you make money from this concept?
Education is key to success here. How can we
truly understand what manufacturing on the
edge really means? Probably not by standing on
our heads. Probably yes by engaging with academics, industry and even government officials.
A big problem I foresee are teams of people
launching technology projects without any deep
understanding of the overall goals. Already we
are facing stories of failed projects, financial
losses and general concern that companies are
not sure what to do. Simply standing on your
head will not cut it.
Our education institutes are not yet ready
to offer smart manufacturing and Industry
4.0 courses. However, there are some other
organisations that can help. Places like the
Manufacturing Technology Centre in the UK
or the Manufacturing Operations Management
Institute (MOMi). The latter has a series of programmes offered globally which could be the
first step to ensuring that your team is well prepared. As far as I know, they do not force you to
literally stand your head!
Mike James is chair of the board of directors
at ATS Global and a leading global expert in
Industry 4.0.
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Advance your Quality Management processes
with one full-featured solution
Advanced Quality Management for Microsoft
Dynamics 365: a natively integrated platform
that supports quality across your business.
For pharmaceutical companies, the quality management
is centered in laboratory processes, but it really impacts
all areas of business including planning, manufacturing,
project management, production scheduling, and more. Companies invest significant amounts of time, resources, and money to implement add-on solutions that ensure product excellence, cost control and compliance with stringent regulations.

READY FOR

Microsoft
Dynamics 365
F
OR FINANCE AND
OPERATIONS

AX for Pharma is really designed to help
you comply with GMP regulations

Now you can address those challenges at a fraction of the cost
you would expect, with effortless integration across your total
operations system. Advanced Quality Management delivers a complete platform that works as a native part of
Microsoft Dynamics 365 and helps you drive results built on
productivity and compliance.
The built-in connection of information and processes ensures
accurate monitoring of the value vs cost of quality, real time
communication and visibility across departments.

KEY BENEFITS
Sample Management Results Entry
• Sample tracking
• Statistical sampling plans
linked to supplier
qualification
• Barcode labels
• Retest/retain samples
• In-process sample

Batch Release

• Multi-level tests based on • Configurable graphical
mathematical functions
workflow engine
• Reduced testing

• Analytical review

• Optional testing

• Quality Assurance (QA)
approval with electronic
signatures

• Results validation vs.
internal and customer
specifications
• Test sheet management

• Conditional release
• Batch release

Stability studies
• Storage conditions,
time points and stability
protocol definition
• Project structure for
stability study

Environmental
Monitoring
• Sampling and time
points, and schedule
definition

• Project structure for
environmental monitoring
• Stability study inspections
with automatic population • Environmental control
of the Work Breakdown
with automatic population
Structure (WBS)
of the Work Breakdown
Structure (WBS)

www.axforpharma.com
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Unlocking efficiencies
with AP automation
A N D R E W S C A R B O R O U G H : B OT TO M L I N E T E C H N O LO G I E S

By automating the accounts payable process, today’s manufacturers can save
time and money, enabling them to concentrate on mission-critical processes
like getting products to their customers on time

A

ccording to recent research from the
Institute of Financial Operations (IFO),
it takes 45% of accounts payable (AP)
departments between six and 25 days to process a
single invoice (from receipt to payment approval).
Invoices without a purchase order – which typically involve an approval process encompassing
multiple individuals – take even longer.
For manufacturers, this lengthy manual process
is a burden on valuable resources. AP employees
need to match the receipt with the invoice and
purchase order and then key-in data – a process
that often requires staff from different departments to scan invoices and mail them to the
appropriate AP individual. This manual routing

“Paper-based accounts
payable processes limit
visibility in several ways”
of invoices for approvals is not only expensive and
time-consuming, it also makes it difficult for staff
to gain visibility into the status of invoices. A lack
of visibility into invoice routing also opens the
door to lost invoices, which can result in late payment penalties, missed opportunities to capture
early-payment discounts and supplier inquiries.
This isn’t the only problem. Paper-based
accounts payable processes limit visibility in several ways: key data is not captured; data is hard to
access; data is not readily available; systems are

fragmented; and decision-makers cannot access
critical variables.
There is a solution. Best in class manufacturers recognise that they need to focus on keeping
their factories going and getting products to customers on time and on budget – and that’s why
they are implementing AP automation tools that
work directly within Microsoft Dynamics 365.
These tools come into play at the beginning of
the process, when manufacturers are sourcing
materials either through regular suppliers or as
one-offs through purchase orders (POs) raised
through a supplier.
Using optical character recognition (OCR) and
machine learning technology, AP automation software can read and match data from invoices and
POs. This enables organisations to accelerate workflows, automate document indexing and storage,
more tightly integrate accounts payable with backend systems, and generate timely reports tailored
to stakeholders.
These powerful capabilities bring a new level
of visibility and control to finance operations,
easing the regulatory burden and putting
decision-makers in full command of their cash,
which, in turn, benefits the entire enterprise
– from accounts payable and procurement to
treasury and the senior management team. Most
importantly, it transforms accounts payable from
a tactical operational function into a key tool for
strategic, business wide planning.
Andrew Scarborough is commercial product
director at Bottomline Technologies
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Modular high-tech
innovations
Mahesh Deshpande of Dassault Systèmes and Jan Goepfert of ID-Consult discuss the
value of holistic modularity at the whole product portfolio and value-chain levels
BY JACQUI GRIFFITHS

W

hat is holistic modularity?
Mahesh Deshpande: Modularity has
been used for years to manage complexity in products. Now there’s a shift from a technical, product-by-product perspective towards
product system modularity. This holistic modularity embraces the interdependencies between
hardware, software and service across the product portfolio and the participation and trade-offs
across key functions of the value chain – such as
engineering, procurement, sales, manufacturing
and logistics.
Jan Goepfert: To optimise modularisation it’s
essential to involve the full value chain, because
each function has different targets. Holistic modularity means aligning all these views to create
one solution. This strategy needs to be applied
across the organisation, with support from top
management down to the workers.
What key challenges can holistic modularity
help manufacturers overcome?
Deshpande: Most manufacturers’ operating margins remain low and traditional levers for improving the margin have been exhausted. End-to-end
modularity is one of the few strategic levers left.
Portfolios are often complex and broad, and
increasing system complexity brings integration challenges. Products that used to be

predominantly mechanical now combine
mechanical, hardware and software. Products
are also becoming disaggregated, with some
pieces deployed on the cloud, hardware components virtualised into software components, and
physical interfaces converted into communication interfaces using wireless standards.
Goepfert: Modularisation enables flexibility in
creating product variants that would be too costly
and time-consuming to develop individually. By
enabling companies to break down complex product systems into manageable parts, holistic modularity provides a way to combine and recombine
elements to create the variety the market demands
at the rapid speed it expects – if they do it right.
How can holistic modularity empower companies to compete?
Goepfert: Modularity provides an approach to
handle the complexity of product systems, including the different innovation speeds of mechanical
parts, electronics and software. Breaking those disciplines down into items that can be managed at
different speeds down the value chain is a big challenge to manufacturers. But if they cut their product and functions properly, they can react faster to
market-driven or technical-driven changes.
Our recent modularity study empirically shows,
that modularisation drives company success

“Modularisation enables more flexibility in
creating product variants that would be too costly
and time-consuming to develop individually”
J A N G O E P F E R T, I D – C O N S U LT
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significantly: companies that apply modular
strategies are between 20-30% more successful in
reaching their market, revenue and profit targets.
Modularity also opens the value chain, making
it easy for different suppliers to provide pre-tested
and pre-assembled modules for the manufacturer
to put together. By modularising the product and
defining clear interfaces you enable organisational
modularisation, both internally and externally
across the value network, including the customer.
The smartphone is a perfect example, providing a
hardware base and a platform onto which the user
uploads apps developed by third parties.
Deshpande: Modularity can support a
do-it-yourself customer configuration solution,
enabling the consumer to quickly configure an
appliance with their choice of features, for example, or an operator to configure a total networking solution by themselves. That reduces lead
times from days to hours and enables new business models that build customer satisfaction.
It also enables a strategic sourcing strategy
wherein an OEM can consolidate numerous part
suppliers into fewer module partners. That allows
a shift, both on the sourcing/procurement and the
supply/delivery side, from a cost reduction focus
to a high value add, innovation focus with the
suppliers as partners in a risk-sharing model. By
assembling the product as late as possible, close
to the customer’s location, manufacturers can also
reduce the lead time from order to delivery.
What is the key to a successful holistic modularity strategy?
Deshpande: Leadership and digitalisation are key. Many companies have modular platforms and architectures in place on a
product-by-product basis. With strong leadership support though, they can drive the adoption across all product lines and business units.
It’s important to establish a modularity initiative under a digital transformation umbrella
because it creates the perfect blend of internal
and external effects, operationally and in the
market. After an initial pilot, modularity needs

to be adopted by all participants that touch the
product. Today too much knowledge is hidden
in documents and experts’ heads, but digitalisation lends a holistic information model that
makes information usable for everyone.
Digitalisation also enables the strong governance
that modularity demands, including traceability of
changes and precise configuration management,
as well as monitoring key performance indicators
(KPIs) to show the progress of the modular architecture including the analytics behind it.
Goepfert: Holistic modularity requires an endto-end tool chain, starting with market needs,
customer requirements, product functions and
variants. These are transformed into technical
solutions comprising hardware, software and
mechanical components, which are then the
basis for the production system.
It starts with the creation of the product architecture in a holistic, modular model. A key success
factor is to align interdisciplinary teams in defining this modular architecture early in product
development as mistakes, such as defining the
modules wrongly, will be impossible to repair later.
Therefore we need a ‘system of innovation’
to achieve that alignment early on, bringing
together the market perspective and the product
perspective. It provides a flexible platform where
the interdisciplinary team can visualise, evaluate
and play out scenarios, analyse KPIs and create
the best product that balances their different
priorities. This model then needs to be shared
and synchronized with actual product development. With the modules perfectly defined,
the company can then consistently develop the
software, electronics and mechanical parts of a
product before integrating it. Ultimately, end-toend modularisation can empower manufacturers through more efficient operation and rapid
innovation of products and business models to
meet the demands of dynamic markets.
Mahesh Deshpande is senior director and High Tech
Industry business consultant at Dassault Systèmes
and Jan Goepfert is managing director at ID-Consult.

“Digitalisation enables the strong governance that
modularity demands, including traceability of
changes and precise configuration management”
M A H E S H D E S H PA N D E , D A S S A U LT S Y S T È M E S
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PROFILED: LONZA

A scalable manufacturer
of the future
Swiss multinational firm Lonza is using technology from OSIsoft and Microsoft to implement
a unified data management system across all its manufacturing plants

L

onza is a Swiss multinational, chemicals and
biotechnology company that was founded
around 120 years ago. The company, which
took around 110 years to build its team up to
around 9,000 employees, has expanded rapidly
over the past two years and now has approximately 14,500 full-time personnel working at
more than 100 office and manufacturing plants
across the world.
One of Lonza’s key business segments is Lonza
Specialty Ingredients (LSI), which operates 32
plants worldwide and manufactures a wide range
of products, including everything from vitamins to
jet fuel. This means the company has a diverse and
complex manufacturing network, where several
operational processes take place simultaneously.
To streamline its processes and ultimately
become a more competitive manufacturer,
Lonza knew that it had to digitise its operations.
Although Lonza expects to take around 10-15
years to fully digitalise all LSI operations, its
research and technology (R&T) team set out a
roadmap for the company to become a smart
manufacturer and recognised the importance of
using data to solve operational challenges and
employee pain points. The team explored the
potential of using sensors during the production
process, as well as how tools such as artificial
intelligence, data analytics and blockchain could
be used to solve problems faced by employees,
and thereby reduce costs.
Lonza’s R&T team spent six months working
with the engineering and operations technology
teams to identify the pain points in the different
manufacturing plants. Together, they developed
the Productivity ImproVement with Operations
Technology philosophy, which has since become
the core of the company’s smart manufacturing
roadmap. One of the biggest pain points was
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that Lonza’s process optimisation engineers
were spending almost half of their time collecting and analysing data for optimisation projects,
slowing down processes further down the line
and thus creating a bottleneck. Hence, Lonza
wanted to find a way to remove this bottleneck
and enable the engineers to use their time more
efficiently, work on more projects and therefore
drive more revenue.
To achieve this, Lonza decided to implement a
unified data management system across all the
plants, replacing the existing individual local
management systems at each site. It enlisted
the help of OSIsoft, Microsoft, SEEQ and HansMeyer-Engineering. OSIsoft, which provides
IoT analytics and a digital infrastructure named
PI System, was ideally placed to assist Lonza
due to its previous experience of helping other
manufacturers reap the benefits of data-driven
decision making and IoT analytics.

M A N U FA C T U R I N G

At the same time, Lonza was able to benefit
from OSIsoft’s and Microsoft’s joint Red Carpet
Incubation Program. Designed to reduce the
burden of data preparation required for Industry
4.0 initiatives, the programme helped Lonza to
quickly accelerate advanced analytics projects.
OSIsoft’s technical team began the project by
working with Lonza’s users to understand the
challenges they were facing so it could identify
the key priorities for the project. The team organised calls every week for two months, exchanging information and fine-tuning their findings.
Once the information was collected and validated, Lonza decided to implement the solutions
globally. The initial idea was simple; to get the
processed data visible on a global scale. It took
around three months to get the infrastructure
right, migrate everything to the cloud, pilot the
solution and eventually roll it out to employees.
One of the immediate benefits of OSIsoft’s cloud
solution was that it provided Lonza’s employees
with enhanced visibility into the information they
needed to perform their daily tasks. It also provided the company with a very simple way of getting a lot of value from its operations and assets.
From a commercial point of view, the main
benefit is that the solution is scalable. Lonza

started with two sites and one problem – manufacturing process optimisation – but migrating
to a cloud solution has provided the company
with three main benefits. First, the company
is able to quickly and easily tackle any operational pain points anywhere in the business.

“From a commercial point of
view, the main benefit is that
the solution is scalable”
Second, the cloud infrastructure can easily be
scaled to Lonza’s other sites as the business
expands and operational and employee needs
evolve. Finally, when Lonza acquires new sites,
it knows exactly how to integrate them with its
existing facilities.
Moving processes to the cloud has also changed
the way Lonza operates. Since deploying the solution, Lonza has reduced costs at certain sites by
several percentage points – a significant achievement. By taking simple and gradual, but profitable
and sensible steps, Lonza has implemented the systems it needs to begin operating on a global scale.
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VIEWPOINT

The united nations
of automation
S T E FA N H O P P E : O P C F O U N D AT I O N

Enabling all automation manufacturers to meet on neutral ground in order to
operate common standards, OPC Foundation is working hard to further enable
open platform communications unified architecture adoption

T
23 initial supporting
companies of the
OPC Field Level
Communication
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oday, the open platform communications
unified architecture (OPC UA) is the gravitational centre when it comes to secure,
standardised information exchange from the sensor to the cloud. The potential of OPC UA is enormous and is experiencing popularity in all areas.
OPC Foundation is sending this message home.
OPC Foundation has already established
itself as the united nations of automation – it is
where all automation manufacturers, and also
IT companies, come together to meet on neutral ground in order to operate common standards. However, it’s standing across the industry
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is about to increase further thanks to a new
initiative to further enable OPC UA adoption
throughout industrial automation by extending
standardisation and harmonisation activities for
OPC UA including time-sensitive networking
(TSN) enabled Ethernet networks.
Within weeks of announcing ‘OPC UA including TSN down to field level’, the rapid engagement
of leading automation suppliers has illustrated the
resonance of this initiative with the emerging
needs of automation users. Committed contribution to the initiative reads like a who’s who of
leading suppliers, including ABB, BECKHOFF,

M A N U FA C T U R I N G

Takayuki Tsuzuki,
Mitsubishi; Rainer
Brehm, Siemens; Paul
Brooks, Rockwell;
Stefan Hoppe, OPC
Foundation

Bosch-Rexroth,
B&R,
Cisco,
Hilscher,
Hirschmann, Huawei, Intel, Kalycito, KUKA,
Mitsubishi Electric, Molex, Omron, Phoenix
Contact, Pilz, Rockwell Automation, Schneider
Electric, Siemens, TTTech, Wago and Yokogawa.
The goal of this initiative is to deliver an
open, cohesive approach to implement OPC
UA including TSN and associated application
profiles. This will advance the OPC Foundation
providing vendor independent end-to-end
interoperability into field level devices for all relevant industry automation use-cases. The OPC
Foundation vision of becoming the worldwide
industrial interoperability standard is advanced
by integrating field devices and the shop floor.
A new set of working groups will identify,
manage and standardise the OPC UA relevant
topics focused on industrial automation, including: harmonisation and standardisation of application profiles e.g. IO, motion control, safety,
system redundancy; standardisation of OPC
UA information models for field level devices
in offline e.g. device description and online e.g.
diagnostics; mapping of OPC UA application
profiles related to real-time operations on ethernet networks including TSN; and the definition
of certification procedures.

The working groups will closely align with the
TSN Profile for Industrial Automation (TSN-IAProfile) which will be standardised by the IEC/
IEEE 60802 standardisation group. This will help
ensure that a single, converged TSN network
approach is maintained so that OPC UA can
share one common multi-vendor TSN network
infrastructure together with other applications.
This initiative integrates well with existing joint
working groups engaged in ongoing companion
specification such as description of machines.
The technical work will begin 7 January 2019
and the working groups will be open to all members of the OPC Foundation. Initial work will
focus on the core functionality of field device
communication, developing a next generation
architecture and general model for devices which
can be adopted as easily as possible by automation suppliers. This architecture and general
model will be expanded with device-type specific functionality by specialist working groups.
Extended OPC UA standardisation documents
will be published including test scenarios and
certification procedures to ensure that the wider
community can build compliant devices.
Stefan Hoppe is president of the OPC Foundation
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P R O F I L E D : T O TA L

Simulation success
International oil and gas company Total uses Microsoft Azure cloud-based simulation
solution from AVEVA to quickly and effectively train operators across the world

T

otal is a top-tier international oil and gas
company with operations in over 130 countries. Focused on developing low-carbon,
sustainable and renewable solutions, the company
and its 98,000 employees provide safe, affordable,
reliable and clean energy products and services
to customers worldwide. To ensure it could
effectively train such a large and diverse group
at many locations across the world, Total created
OLEUM, the first European training centre for
the oil and gas and petrochemical industries.
OLEUM offers tailor-made training courses
using full-scale processing equipment and
process unit operations. To raise the efficiency
and effectiveness of the operator training programme, Total also used a platform hosting
multiple generic simulators. As the demand to
train operators grew rapidly, it was increasingly
difficult for the company to maintain multiple
simulator systems and keep centralised consistent training programmes. Similarly, access to the
platform was inflexible and dependent on the
availability of the instructor and the number of
students per session.
Total recognised that the older training programme and strategies needed upgrading, if not
reinventing, so it partnered with AVEVA to adopt
a cloud-based operator training programme.
The company worked with AVEVA’s operator
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training simulators (OTS), which run on the
Microsoft Azure cloud platform, to develop its
next-generation training programme.
Using DYNSIM dynamic simulation to create
a digital twin of the plant and a control system
and Wonderware InTouch HMI to build control
graphics that match a real control room, Total
developed a model that dynamically behaves like
the plant process would in any given circumstance. These complex applications combined
to create a high fidelity OTS environment that
allows Total to run different training scenarios
that require action from the plant. In addition,
the cloud OTS integrates with Total’s corporate
learning management system.
Cloud OTS from AVEVA allows Total to
onboard and train new operators, as well as to
reinforce the training of experienced operators.
The solution also reduces training time from
months to days because it allows multiple operators to be trained simultaneously. Since the
Cloud OTS is built on Microsoft Azure, models
remain consistent, simulator maintenance is
reduced and there is a minimal hardware footprint. The savings gain by efficiently churning
highly competent plant operators is far greater
than the conventional method, meaning Total
is now able to train operators across the entire
company more effectively and efficiently.

Total’s OLEUM provides
a range of simulatorbased training
solutions via distance
learning and cloud
computing

SOLUTION PROFILE

M A N U FA C T U R I N G

Connecting the
field to the IoT
ICONICS’ new connected field service, digital twins and watch/voice user interface
technology will help organisations boost productivity and improve operations

I

CONICS, a global automation software developer, recently showcased multiple new innovative solutions at SPS IPC Drives 2018 in
Germany. They included a new Connected Field
Service (CFS) app, integration with Microsoft
Azure Digital Twins, watch/voice user interface
(UI) technology, and advances in the industrial
internet of things (IIoT).
The new CFSWorX connected field service
app streamlines the efficiency of field service
organisations via intelligent scheduling and
guaranteed notifications. The software can be
easily integrated into an organisation’s existing
enterprise resource planning and/or customer
relationship management systems, including
Microsoft Dynamics 365 for Field Service. It
uses existing contact information, schedule integration and field workers’ catalogued skillsets to
determine the best technician for the task. This
enables organisations in any industry to reduce
downtime and lower maintenance costs.
Built on the Microsoft Azure Digital Twins
platform, ICONICS’ Digital Twins for Smart
Spaces solution provides real-time visualisation,
collection and analysis of energy and equipment
data from building automation systems and IoT
sensors. This helps companies improve energy
efficiency, fault detection and space utilisation.
During SPS IPC Drives, ICONICS debuted
its Digital Twins for Manufacturing solution,
which integrates remote monitoring, statistical
quality control, statistical process control and
overall equipment effectiveness capabilities with
the Microsoft Azure Digital Twins platform.
Each asset is represented virtually within the
twin object model to inform its digital equivalent of real-time updates from connected programmable logic controllers, IoT sensors or the
manufacturing equipment over the cloud. This

ICONICS’ new solutions

improves engineering time, productivity, quality
and operations management.
ICONICS has long pioneered the development
of innovative user interfaces for use in automation. The company was the first to create a holographic machine interface (HMI) for Microsoft
HoloLens and developed a Remote Expert mode
for a head-mounted tablet-class industrial wearable device. Now, it has created a smart watch/
wearable UI and a new voice-integrated UI.
The smart watch-based HMI is an extension
of ICONICS’ KPIWorX self-service dashboard,
which delivers visualisation and analysis via a free,
web-based, mobile thin client. Users can configure dashboards for specific watches and ICONICS
plans to introduce compatibility for more wearable devices in future. ICONICS’ interface will
serve as a virtual assistant for manufacturers
and facility managers, with support for voiceinteractive tools from Microsoft and others. Users
can create ‘skills’ that work through cloud services
and voice technologies to deliver insightful analytics and production metrics upon verbal request.

are set to transform
connected field
services for companies
in various industries

Melissa Topp is senior director of
Global Marketing at ICONICS
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Gain manufacturing efficiency and compliance with an
integrated Weighing & Dispensing solution
READY FOR

Microsoft
Dynamics 365
F

The AX for Pharma Weighing & Dispensing module
integrates with Microsoft Dynamics 365 to streamline
your processes, with traceability and GxP compliance.

OR FINANCE AND
OPERATIONS

The AX for Pharma Weighing & Dispensing module provides manufacturers with a high level of control and visibility of work-in-progress materials.
Weighing and dispensing materials are so important that in most cases are delivered with manual operations under severe supervision. This means that the
operators are required to fill in paper documents and then re-enter this
information in the ERP solution. The risks involved in these operations are
very high.
The trend today is to rely more and more on powerful IT instruments to achieve,
deeper control, and greater accuracy. The best option is to integrate these
operations in the ERP solution, as done by AX for Pharma. This provides:
the ability to use a wealth of information instantaneously, to ensure the best production, to reduce risks, and lower the total cost of validation.

Highlights:
• Full integration with Microsoft Dynamics 365
• Standard integration with electronic
scales and barcode devices
• Automated dispensing process to
increase productivity and reduce risks
• Management of batch fractions and
quantity adjustments
• Compliance with 21 CFR Part 11 and
Annex 11
• Dispensing Validation Toolkit for IQ/OQ/PQ

The AX for Pharma Weighing & Dispensing enables you to connect scales to the
ERP production and inventory modules, and it calculates the required quantities
of active ingredients and fillers/compensating ingredients to be used. The full
integration into ERP also allows the selection of materials according to the FEFO/
FIFO method.
In summary, the dispensing module verifies the batch status, availability
and expiry date, thus preventing the use of non-conformant or expired
batches.

KEY BENEFITS
Effectiveness and
efficiency

quantity and weigh-scale
calibration requirements.

The Weighing and Dispensing
module provides global and
material-specific processing rules
and guidance to: enforce standard
operating procedures in the
dispensing flow, manage potency
adjustments, scale requirements
and accuracy, weighing tolerances,
operator training needs, material
hazard warning messages,
personal protective equipment
requirements, container size and

Simple and integrated
Weighing and Dispensing
module
The full integration of Dispensing
module with Dynamics 365 greatly
reduces the chance of errors
caused by inconsistent data,
manual and paper-intensive
systems. Support for electronic
weigh-scale and extensive use of
barcode labeling technology help

to: ensure that the right material, in
the correct quantity, with the right
label, is delivered to production on
time for manufacturing.

Traceability and control
The AX for Pharma Weighing &
Dispensing module manages the
movement and control of all the
dispensing batches and sub
batches (e.g. containers, drums).
Material to be dispensed is
checked in real time to prevent the
inadvertent usage and consump-

tion of incorrect, expired, or
rejected materials.

Regulatory compliance
The Dispensing module is fully
compliant to 21 CFR Part 11 and
EU Annex 11. The module allows
users to secure critical actions
with electronic signatures and
keeps evidence of the actions
history. It enables quick review and
approval of materials with
electronic signature verification.

www.axforpharma.com

