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Letter from the CEO
WELCOME!
With all the industry buzz and vendor movement around machine to machine (M2M), the Internet of Things (IoT), 
and the Industrial Internet, it’s time for CEOs to understand more about M2M, the value it may bring, and how 
connected machines and assets can change their businesses.

If you’re a CEO, CTO, CIO, or VP reading this, you’ve probably heard the term M2M and seen the GE brilliant 
machines commercials — and you’re trying to figure out exactly what you should be doing with M2M and 
connected products.

I deal with companies (many of them manufacturers) on a weekly basis who are planning on connecting their 
products or who are already shipping machines with remote connectivity built in. And it’s no longer just about 
connectivity to enable remote monitoring and remote service.

There is an acceleration of focus that these companies have on shipping connected products that include new 
applications for end users to better service and manage connected products. In a previous blog, we called this 
corporate ecosystem of connected assets the “Internet of Corporate Things.”  

This eBook has been developed to help executives understand the value of M2M and IoT to enterprises. We will 
include a framework CEOs can use to include connected products in their corporate strategies and strategic 
initiatives. For those new to the topic, this eBook can serve as a primer on the business case for investing in 
M2M and IoT.

IoT embraces the reality that no product or asset will be an island. All products, devices, facilities, systems, equipment, 
goods being delivered, processes, workflows, and people will co-exist in a connected world, interact, and be 
interdependent. IoT systems will act like social networks, socializing machine data to foster unparalleled knowledge 
and collaboration. The vision is grand and we’re only in the first inning, but the time to get serious about IoT is now.

Sincerely,

Todd DeSisto, CEO, Axeda Corporation
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Letter from 
the CEO

“It’s time for CEOs to 
understand more about 
M2M and IoT, the value 
they may bring, and how 
connected machines and 
assets can change their 
businesses.”
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A Little Piece 
of History

A Little Piece of History
Machine to machine, or M2M, is seen by some as new and emerging, but it has been around in some form or 
another for a long time. One of the earliest was its use during World War II as Identify Friend or Foe (IFF) sensors to 
identify aircraft or other vehicles as friendly (or not) and to determine their bearing and range from the interrogator. 

Fifty years ago, machines were still mostly mechanical. It wasn’t until the past few decades that software became 
a major component of machines. Today, product design is just as much about software design as it is about 
hardware design.

Network connectivity also began to make its way into machines during the past couple of decades. Recently, we’ve 
seen remote connectivity being designed into the machine natively. Although the connectivity was typically put in 
place for diagnostics and remote service, it has enabled machine data to be used in many innovative ways, 

including usage analytics, business system integration, and new end-user apps.

GE calls this new connected physical world the Industrial Internet with brilliant machines. Analysts often refer to 
it as the Internet of Things, where IoT represents things connecting with systems, people, and other things, and 
M2M becomes a subset representing the communication of a machine to the cloud. Regardless of what we label 
this macro trend, most agree we are in the first inning of a new “connected world” order. The machine will be at 
the heart of it: healthy, wise, well spoken, green, and social! 

9 Major Characteristics
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So what’s next? We’ve identified 
nine major attributes that will 
characterize the machines of the 
future. (A few of these are seen 
already in most machines). These 
machines will be:

 › Connected via wired or wireless

 › Serviceable via remote access

 › Trackable via GPS or other means

 › Informative as they collect and 
send data

 › Self-healing by detecting issues 
before failures

 › Integrated with business systems

 › App centric due to the availability 
of data via APIs and applications

 › Eco-friendly and energy efficient 
in compliance with the green 
movement

 › Collaborative as they become 
part of larger systems REMOTELY CONNECTED 

INTELLIGENT MACHINES
• Proactive communication 

and programmable

SIMPLE CONNECTED 
MACHINES BUT ISOLATED
• Modern communication
• Connected to a computer 

within a firewall

LONELY DIGITAL MACHINE
• Software enhances 

machines
• Local IO available but not 

connected remotely

DUMB PHYSICAL MACHINE

• Self-contained, very 
little software

1970 2020
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Serviceable 
Machines

Serviceable Machines
If you’re meeting with your service organizations, here are the key questions you should be asking them:

• What service operations can be done remotely?

• What machine information can we provide to call center and support personnel to solve problems more quickly, 
shorten call times, and solve cases and issues more effectively?

• What information can we provide to field service people to make their customer visits more effective? How can 
we use machine data to shorten First Time Fix Rates (FTFRs)?

• What machine data can enable us to proactively service machines to drive greater uptime and shorten Mean 
Time Between Failures (MTBFs)?

Answers to these questions will provide engineering, product management, and IT the requirements for capturing 
the right raw data on the machine.  And they will help R&D design the right technical solution in a collaborative way 
with customer service and IT. 

It is key that you have a long-term remote connectivity strategy and understand what information should be 
monitored, collected, and remotely transferred. The savings of remote service are black and white and 
hard dollars.

Many of the companies that have implemented a connected device program have saved millions of dollars per 
year by increasing their service efficiency, minimizing field-service visits, and reducing call times. Simple remote 
software upgrades and patches alone can pay for the connectivity project. Recalls are another area for savings. 
Many recalls are now software fixes, so enabling remote patching of software drives down the cost of these recalls.

“The costs of field service for incidents are not insignificant either. A customer who 
focuses on radiotherapy and x-ray imaging devices estimates that they save around 
$2,000 for each problem they solve remotely and that they have also reduced their Mean 
Time To Repair (MTTR) by 50 percent, while saving four hours of travel time for each call.”   

Driving Forces

The Machine of the Future  / /   axeda.com  / /   t +1.508.337.9200

 › High cost of field service

 › Ineffective phone support

 › High cost of software fixes 
and recalls

 › Need for proactive service

EXAMPLE OF CUSTOMERS' 
SAVINGS ON FIELD SERVICE

$ 2000 
SAVINGS 
for each remotely  
solved problem

 50% 
REDUCTION 
in MTTR
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Trackable 
Machines

Trackable Machines
Soon we’ll know where everything in the world is: cars, machines, people, pets, our phones, our keys, and, even 
better, our spouses’ keys.  

It’s unclear whether we’ll know where the TV clicker is, but the chances are that we can probably just use our 
phones — and we’ll know where those are. But hold that thought; that’s another machine-of-the-future attribute.

What’s driving this attribute, obviously, is the need to know where things are. Having this knowledge will enable 
employees to be more productive, allow you to more intelligently manage logistics and assign the right service 
routes, and even recover lost or stolen machines. 

We’ll use many technological approaches, including the global position system (GPS), Wi-Fi triangulation, cellular 
triangulation, and even sensors. 

Driving Forces
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 › High cost of downtime

 › High cost of over-scheduled 
preventative maintenance

 › SLA penalties

“One company that makes 
cardiovascular pumps that 
are designed to be mobile 
wants to ensure they and the 
hospitals know where the 
pumps are at any given time, 
as they may be transported 
with a patient out of the 
operating room or possibly 
even out of the hospital.”

AXEDA CONSOLE ASSET MAP

Connected, online assets can be 
remotely monitored, managed,  
and repaired.
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Informative 
Machines

Informative Machines
Today, analysis of trouble tickets and field visits can provide indicators of issues in your machines. But rather 
than waiting for calls and tickets to accumulate, connected machine data can be collected and analyzed to detect 
patterns and identify issues much sooner. 

Informative machines allow you to improve decision making for your business by analyzing such data as machine 
usage and uptime data coming from the systems and then comparing this with historical readings to find patterns 
and correlations.

The patterns observed can document normal operation and identify exception patterns. These exception patterns 
can be used to detect glitches in software or hardware design or correlate issues with parts suppliers. 

Using tools for visualization and analytics, you are able to create dashboards to provide real-time insight into the 
performance and quality of your systems.

Machines can also have issues resulting from flaws in the manufacturing process.  Understanding the relationships 
between problems and specific batches or production runs can identify a bad batch early and streamline the recall 
process. It is also possible the problems are more serious and still in the current manufacturing process. In that 
case, the data may trigger the need to change the current manufacturing process. 

The bottom line is that if you can understand what’s causing downtime, you can identify any flaws in the 
manufacturing design or process of your machines.

Driving Forces
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 › Need to design better products

 › Need to understand 
quality issues (parts and 
manufacturing process)

 › Need to improve up-time

ELECTRICAL OUTPUT 
by turbine over the past 24 
hours. Steady pattern, then a 
sudden drop.

ALARM REPORT  
TRIGGERED

OBSERVING PATTERNS

12-6 6-12 12-6 6-12
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Self-Healing 
Machines

Self-Healing Machines
The driving forces for self-healing machines are obvious: machines are most profitable when they are up and 
running, and the high costs of downtime, maintenance, and SLA penalties can have a material impact on that 
profitability.

By installing sensors for measurements, such as temperature, vibration, sound, and power, the data gathered can 
be used to assist in failure prediction of systems. For example, if a system is running at an incorrect frequency or 
power level, there can be a trigger to increase the output and keep that system running at an optimum level.

Another example of using data gathered from connected systems comes from a company manufacturing power 
generators, where over 300 data items are monitored. The data stored to provide a big-data model allows the 
company to look at historical data to perform predictive analytics, such as when a bearing or cylinder head may fail, 
or to forecast the remaining life in parts, such as the ignition voltage of spark plugs, which, at a cost of between 
$200 to $500 each, allows the company to replace the plugs only when necessary, allowing them to more carefully 
manage their spares inventory.

Predictive Maintenance. To decrease the cost of maintaining machines and to 
improve uptime

Improved Product Design. To understand end-user behavior and usage patterns to design 
better products and prioritize new features

Identification of Quality Issues. To understand what’s causing downtime; to identify issues 
with design, embedded software, parts suppliers, and manufacturing processes

87% of our customers recently 
surveyed said that they are 
storing historical machine data. Why? Here are the top three 

business drivers we’ve seen 
for machine data analytics: 

Driving Forces
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 › High cost of downtime

 › High cost of timed 
preventative maintenance

 › SLA penalties
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Integrated 
Machines

Integrated Machines
Companies that were early in bringing their products online are now realizing that the real “gold” in IoT is taking 
that data and integrating it with enterprise systems such as CRM, ERP, PLM, or data warehouses. This machine 
data can be used for optimizing critical business using data from a connected product or asset.

IoT data from connected assets, in collaboration with other enterprise systems, can provide visibility and 
automation not previously possible across organizations. For example, product data flowing through a CRM system 
can also be sent to billing or into a supply chain management system – helping to eliminate error-prone manual 
steps and providing new sales opportunities for things such as consumable replenishment or warranty renewals. 
Additionally, integration with quality assurance or product management can help enhance product features based 
on real-world data that shows usage patterns or equipment issues – helping to improve customer satisfaction and 
streamlining beta programs. 

In a survey of our customers, we discovered that 67 percent of them have integrated or are in the midst of 
integrating machine data with an enterprise system. Why? The answer is simple: many business processes can be 
improved by using machine data. In fact, here’s a list of the top ten processes that were identified in the survey.

SURVEY RESULTS OF TOP TEN PROCESSES

Driving Forces
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 › Inaccurate data in ERP/CRM 
systems

 › Stale information

 › Manual processes, issue-driven 
instead of proactive

1 Field Service
2 Customer Service
3 Usage-based Billing
4 Asset Management
5 Consumable Management

  6 Warranty Management
  7 Compliance
  8 Configuration Management
  9 Recalls
10 Product Lifecycle Management

67% 
Customers who have 
or will be integrating 
machine data with an 
enterprise system.
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App-Centric 
Machines

App-Centric  Machines
Machines will be part of application-centric systems where connected products will include complimentary end-
user apps that transform business and increase customer loyalty. Innovation is achieved by enabling end users and 
customers to reinvent their user experience by interacting with connected products using smartphones and tablet apps.

There are many types of custom applications that can enhance the utility of a product. For example, organizations 
can present data from the connected product to users and end customers via portals that they can view while 
using equipment in real time. This enables application leaders and developers to receive real-time technical and 
industry information and develop a culture of innovation that motivates and rewards end-user feedback. Mobile 
applications for smartphones and tablets are emerging as a way to put applications that interact with products in 
the hands of field personnel and end users who need remote access from anywhere.

One such example of a differentiated, app-centric solution is a manufacturer of large disinfection and sterilization 
equipment for use in hospitals and biopharmaceutical laboratories. They have created their own applications and 
Web portal for use on both mobile devices and PCs. This allows them to not only monitor the equipment for 
service requirements, but also to provide in-facility dashboards so that operators can see at a glance what cycle the 
machines are on, what levels of consumables are remaining, and if any problems are occurring.

This provides their customers with immediate access to online troubleshooting to enable them to more quickly 
solve issues with equipment. In addition, unprecedented access to historical data and statistics about the 
performance of their equipment will improve production planning.

Driving Forces
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 › The need for product 
differentiation

 › Consumer and customer 
expectations

 › Empower people with data

 › Need for revenue growth

Provide Immediate Access to  
Machine Data with Custom  
Applications

Overview Details Messages Statistics

Washer 1 Washer 2 Washer 3

20 ltrs 70 ltrs 20 ltrs

CMS main clean units

CMS local clean units

Main Tank 1 Main Tank 1 Main Tank 1
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Eco-Friendly 
Machines
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Eco-Friendly Machines
Better information enables individuals or organizations to make better decisions. It allows us to harness technology 
to enable sustainability, drive operational efficiency, and ensure safety.

With more than half of the world now urbanized, and our cities consuming over two-thirds of the world’s energy and 
accounting for more than 70 percent of global CO2 emissions, eco-friendly systems are becoming increasingly relevant. 

Machine data can be used in such fields as building engineering to measure and control the energy being 
consumed based on the occupant levels and behavior, as well as in construction to measure noise levels and 
vibrations caused by heavy machinery or the contaminant levels being emitted into the air or the water table.

With declining budgets and an aging infrastructure, coupled with an increase in threats both natural and manmade, 
the ability to monitor the health of the infrastructure of roads and bridges can provide a means to spot a likely 
failure before it occurs, allowing you to proactively, rather than reactively, manage repairs and traffic flows.

Driving Forces
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 › Green movement

 › Compliance with regulations

 › Energy consumption savings

 › Minimize impact on the 
environment

*If adopted by all farms in the U.S.   SOURCE: USDA, 2006. BSR, 2011.

WATER CONSERVATION
Using an M2M-enabled Soil 
Moisture Monitoring System

20%  
REDUCTION 
in average amount  
of water

6 TRILLION 
gallons of water saved*

GREENHOUSE GAS EMISSIONS
M2M Technology Used 

60%  
REDUCTION 
in global greenhouse  
gas emissions*
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Collaborative 
Machines

Collaborative Machines
As more and more machines are enabled with the ability to send data that can be analyzed and monitored by 
centralized systems with little or no human intervention, “smart systems” become a reality.  

Imagine a world with machines that can self-diagnose and repair, predict aging components, and proactively alert 
factories for replacement parts before the machine breaks down.

Smart roads will make travel safer and highways less congested by noting accidents, potholes, and alternate routes 
and then reporting the information to a car's GPS.

In the new city of Songdo in South Korea, street lights can automatically adjust to the number of people on the 
street, and real-time sensors connected to a central hub are used to monitor temperature, energy use, and traffic 
flow, providing the ability to inform the local authority of any problems.

Outside of cities, machine-to-machine technologies are also being used in rural areas to create “connected farms.”  
Sensors can collaborate to monitor water, air, and soil to help protect crops, and automated planting and plowing 
using GPS and tractor autopilot systems help to reduce labor, fuel, and nutrient costs.

Driving Forces
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 › 3rd Party Service Provider 
efficiency and effectiveness

 › Mulit-vendor initiatives

 › Cross-industry initiatives
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INTERNET

ECOSYSTEM OF DISPARATE  
CONNECTED THINGS

Industry-standard data formats 
enable things to communicate 
with each other.
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Final 
Thoughts

Final Thoughts
There’s no doubt machines are becoming more and more sophisticated and intelligent. It wasn’t until the past 
few decades that software became a major component of machines. Today, product design is just as much about 
software design as it is about hardware design.  

Recently, we’ve seen remote connectivity being designed into the machine natively. Although the connectivity was 
typically put in place for diagnostics and remote service, it has enabled machine data to be used in many innovative 
ways, including usage analytics, business system integration, and new end-user apps.

Throughout this eBook, we have identified nine major characteristics we will see in the machines of the future. A 
couple of these are already in most machines: they are connected and remotely serviceable.  Many now have 
GPS or some other means to locate them, making them trackable. The machine data will be available via an agent 
or gateway that will collect and send data and enable machines to be informative, self-healing and integrated 
with business systems. This machine data is also being made available via APIs, which enables them to be app 

centric. The green movement will drive machines to be eco-friendly and energy efficient. 

Lastly, machines will become part of larger systems and be collaborative, making them active members in the 
Internet of Things. Analysts often refer to this new connected world as the Internet of Things powered by machine-
to-machine technologies, intelligent systems, and smart devices. Regardless of how we label this macro trend, 
most agree we are in the first inning of a new “connected world” order. The machine will be at the heart of it, and I 
welcome the machine of the future: healthy, wise, well spoken, green, and social! 

Here at Axeda, we are working hard to connect these machines to Axeda’s Machine Cloud® — to unleash all that 
machine data and unlock all the value to make the machine of the future a reality.

Axeda Machine Cloud
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AXEDA 
IoT Platform

SYSTEMS
CRM, ERP, PLM, 
and Analytics

PEOPLE

THINGS
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Axeda

About Axeda
Axeda provides the most advanced cloud-based service and software for managing connected products and 
machines and implementing innovative machine-to-machine (M2M) and Internet of Things (IoT) applications. 
Our customers use the Axeda® Machine Cloud® to turn machine data into valuable information, to build and run 
innovative M2M and IoT applications, and to optimize business processes by integrating machine data.

By relying on the Axeda® Platform to power their connected products, companies are transforming their businesses 
by improving customer satisfaction, reducing costs, and generating new sources of revenue. The IoT solutions 
behind these connected products range from remote service, fleet management, usage-based insurance, asset 
tracking, health, and more. 
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Join our developer community at: http://developer.axeda.com and learn more at www.axeda.com.

information »  email »

www.axeda.com / /  25 Forbes Blvd. Suite 3 / /  Foxboro, MA 02035 USA / /  t +1.508.337.9200 / /  f +1.508.337.9201

Follow us online:

© 2014 Axeda Corporation. Axeda is a registered trademark of Axeda Corporation. Adaptive Machine Message Protocol, Axeda Agents, Axeda Connected Access, Axeda Connected Asset 
Management, Axeda Connected Configuration, Axeda Connected Content, Axeda Connected Machine Management Applications, Axeda Connected Service, Machine Cloud, Machine Streams, and  
Firewall-Friendly are either trademarks or registered trademarks of Axeda Corporation. All other trademarks are either the property of Axeda Corporation or of their respective owners.
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