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The Internet of Things (IoT), sometimes called the Internet of Everything, Machine-to-
Machine Communications, and Near-Field Communications, has captured the 
technology world’s attention and is now sparking the imagination of businesses across 
the spectrum of function and geography. The size and scope of this phenomenon are 
large: According to industry consultancy Gartner1, there are 4.9 billion “things” 
connected to the Internet today—things defined as devices that have the ability to 
autonomously communicate with each other. By 2020, however, that number grows by a 
factor of more than five—to 25 billion devices. Most industry analysts claim that that 
number is far too low. 

 
And what are these “things?” They take many forms. In 
some cases they are an RFID tag, such as those that are 
inserted in books at your local bookstore to prevent theft 
(an example is shown at left); or, they may be something 
as mundane as a mobile phone or smart watch. In retail 
stores they take the form of an iBeacon, a small device that 
is attached to the ceiling in a constellation of other 
iBeacons so that the array can track shoppers as they move 
through the store. 
 
Technologically, the numbers listed above are staggering, 
and the implications of this growth are far-reaching. Each 
“thing” becomes part of a communications ecosystem, 

which means that it must be uniquely identifiable—and therefore must have an IP 
address. Each “thing” generates data, and all of that data, streaming autonomously from 
25 billion devices, must be sourced, collected, stored, curated, analyzed, and acted upon, 
if the user of the data is to derive value from it. 
 
Let’s look at each one of these actions.  

Data Sourcing 
The data created in an IoT environment is generated by a swarm of autonomous devices 
in response to environmental triggers that cause them to do so. For example: 

• A streetlight in a neighborhood turns on in response to an associated motion 
detector or the presence of a mobile phone moving beneath it. 
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• A car transmits diagnostic information to the dealer in response to a less-than-
ideal trigger from a component in the power train. 

• A message is sent to a charge nurse in a post-surgical ward in response to the 
receipt of indications of elevated temperatures among a group of collocated 
patients, indicating a potential infection. 

• A retailer sends product coupons in real-time to shoppers in the store as they 
pass in front of particular products that their buying history indicates to be of 
particular interest to that shopper. 

• Sensors on remote storage tanks transmit information to a central collection 
point, indicating low levels of product in the tanks. 

• The Apple Watch alarms its owner, telling her that she has been sitting too long 
and needs to stand up and get some exercise. 

• A lack of detected movement in the home of an elderly resident triggers an alarm 
with a relative or a healthcare provider, indicating that the person has not been 
active, a possible indication of a health problem. 

 
Each of the examples listed above generates an autonomous burst of data as the result of 
an environmental trigger. 

Data Collection 
The data generated by the events described above (and countless others) must be 
captured and stored for analysis, which means that it must first be transported to a data 
center. And while the speed of the transmitted data is not particularly important, the 
volume of it is, which means that a broadband access and transport infrastructure is 
centrally important to the success of a well-designed IoT ecosystem. By definition, the 
devices that generate the data—the things—are wireless, and therefore must be able to 
connect to and transmit over a high-speed access infrastructure such as Wi-Fi or LTE. 
Once they access the network, the data they generate must then be transported across a 
broadband transport infrastructure, most likely optical, to the processing center where it 
will be analyzed. 
 

Data Storage  
Until it is in a place and state to 
be acted upon, the raw, 
generated data is just that—data. 
It has little value to anyone. It 
must therefore be stored in such 
a way that it can be accessed by 
myriad analysis subroutines, 
whose goal is to infer patterns in 
the data, patterns that can then 



be translated into human insight. That process takes place in data center, although in 
reality the data, because of its sheer volume, is often stored in multiple data centers that 
are all accessible by the analytics tools that will digest and analyze it, seeking patterns 
amidst the chaos. 
 

Data Curation  
In museums or libraries, curators are 
those individuals responsible for the 
selection, preservation, maintenance, 
collection and archiving of the 
specimens under their control. Digital 
curation is identical, except in the case 
of the data center, it is the digital 
assets that are so carefully managed. 
This means that the data assets must 
be catalogued, tagged with useful 
metadata, backed up, and properly 

archived, so that they can quickly and accurately be accessed as required. 
 

Data Analytics  
Once the data has been transported to the data 
center, stored, and properly accounted for, it can 
be analyzed, the penultimate process that yields 
insight and understanding so that decisions can 
be made by corporate strategists about its 
usefulness.  
 
The best-known analytics program is Hadoop, an 
element of the open source Apache suite. Named 
for the toy elephant that belongs to the Hadoop creator’s little boy, it is a powerful 
analytics application that can execute across multiple data centers simultaneously and 
yield fascinating intelligence about the seemingly unrelated and disparate data elements 
that it examines. Indico2, for example, uses Big Data analytics to analyze facial 
expressions as a way to determine emotional responses to such things as 
advertisements, images, etc. 
 
Analytics is where the proverbial rubber meets the road. It is the place where raw data is 
combined with other, unrelated and uncorrelated data and then viewed through a 
selection of analytical filters to create inferential insight. UPS, for example, determined, 
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after analyzing countless data points from the day-to-day activities of their package care 
drivers, that they could eliminate millions of dollars and route miles per year by simply 
eliminating left-had turns—a conclusion that human-driven linear analysis would never 
have reached. 
 

Human Action 
Insight without action is about as useful as a car 
without a road. Once the effort of generating, 
transporting, storing, curating and analyzing the data 
has concluded, the real work begins: taking action 
based on what the data tells us. In far too many 
organizations, the effort comes to a screeching halt at 
this juncture because it requires human effort—and 
decision-making. If you initiate a Big Data Analytics 
initiative in your organization, be prepared for the 
ultimate test, which is to go beyond the analytics and 
take action based on what the analytics tell you. 
 

The Ecosystem 
 
Perhaps the most important thing 
to recognize is that IoT is not a 
single technology—it is one 
member in a technology 
constellation that demonstrates 
quite clearly that the whole is 
greater than the sum of its parts.   
 
Consider this: Internet of Things 
generates a vast percentage of the 

content that makes up Big Data, one of the single most important technological 
innovations we’ve seen in perhaps 50 years. That data will be transported over a 
broadband wired and wireless network, a hybrid of optical transport and 4G access. 
That network will no doubt be based on IP, because traditional switched networking is 
rapidly disappearing. The network will terminate at one or more data centers that host 
analytics capabilities, and the result of the analytics will be acted upon by corporate 
decision-makers. 
 
 



Final Thoughts 

IoT is a great technology. However, without the ability to transport it, store it, analyze it, 
and act on it with appropriate technology-based solutions that are focused on the 
customer and based on a clear understanding of that customer’s world, it’s just “another 
shiny object.” Corporate leadership would be wise to set their sites on a much bigger 
opportunity, one based on the commitment to partner with other organizations in a 
cooperative, organizational ecosystem, one based on shared effort, shared responsibility, 
division of labor and shared revenues. The result? A much more tangible—and 
lucrative—embodiment of the whole and its many parts. 
 
 
 
Steven Shepard and Joe Candido are co-founders of the Executive Crash Course Company, a firm 
that provides consulting, analysis, and education services to the ICT industry and its customers. 
They can be reached at Steve@ExecutiveCrashCourse.com and Joe@ExecutiveCrashCourse.com, 
respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 


