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Introduction

The future of edge computing won’t just be the fast delivery of rich content. Although, no one will 
get angry with Netflix, and the facilities that support it, for almost instantaneous access to 
Stranger Things, future applications that will be provided by Edge data centers will be slightly 
more robust than quicker movie downloads. 

In today’s world, the edge extends the cloud to be closer to the things that produce and act on 
data. These devices and users can be deployed anywhere with a network connection: on a 
factory floor, on top of a power pole, alongside a railway track, in a vehicle, or on an oil rig. Any 
device with computing, storage, and network connectivity can be an edge node. Examples 
include industrial controllers, switches, routers, embedded servers, and video surveillance 
cameras. For example, IDC estimates that the amount of data analyzed on devices that are 
physically close to the Internet of Things is now more than 40 percent. 

Unlike conventional whitepapers that provide welcome information on specific aspects of a topic, 
the purpose of this paper is to offer an exploratory overview of a few of the wealth of applications 
that we can expect to arise as a result of the use of edge data centers to more effectively serve 
data intensive compute and storage applications.
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Everybody Has a Plan…Most of the Time

Scenario One: Campus Support

Although the concept is still relatively new, 
“Edge” runs the risk of becoming a parochial 
term moving forward. A true edge facility will 
be smaller version of its larger counterparts. 

Gartner defines edge computing as solutions 
that facilitate data processing at or near the 
source of data generation. For example, in the 
context of the Internet of Things (IoT), the 
sources of data generation are usually things 
with sensors or embedded devices. Edge 
computing serves as the decentralized 
extension of campus networks, cellular 
networks, data center networks or the cloud.

Attributes such as resiliency, reliability and 
operation will be of paramount importance and, 
as a result, it is not an exercise in hyperbole to 
envision the following as being essential edge 
requirements:

Limited footprint 

The unspoken job of IT organizations is the herding of cats. For example, the IT manager who 
had no idea that marketing was running a new product introduction via a cloud provider until the 
finance department figured that he was the one who should get the bill. Planning and 
implementing edge data centers will require a higher level of inter-departmental coordination by 
IT personnel than ever before. This heightened planning requirement is due to both the fluidity of 
applications that will be supported and latency requirements which, at times, will obviate the 
cloud as a viable option.

Early iterations for plans regarding the use of edge facilities envisioned them as part of a 
hierarchical structure consisting of one or more centralized hubs, supported by multiple edge 
facilities that in turn act as remote processing points for the emerging class of micro-data 
centers. In many instances, these “stratified” structures will provide a practical planning blue print 
for organizations, but due to the latency requirements of everything from IIoT to electronic 
medical applications the most important planning questions will revolve around the role and 
placement of edge facilities. 

https://www.gartner.com/smarterwithgartner/what-edge-computing-means-for-infrastructure-and-operations-leaders/
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Scenario Two: Retail 

Through a variety of technologies, retailers and 
advertisers are becoming increasingly 
proficient in targeting offers and 
advertisements to prospective customers 
based on the behavioral information they’ve 
cultivated. This is becoming increasingly 
important in the area of bricks and mortar 
stores to enable them to compete more 
effectively with on-line giants like Amazon and 
Walmart.com.

An example of the use of edge computing is 
the application now in use by a growing 
number of retailers couples iBeacon and 
smartphone technology. 

Based on a customer’s past buying behavior, a 
predilection for Jimmy Choo’s for example, 
beacon technology identifies that the customer 
is near the shoe department and can push an 
offer on new shoe arrivals directly to her smart 
phone. 

Hardened (weather resistant) shell

Multi-rack capacity

Concurrently maintainable 2N mechanical and electrical systems

Ability to scale

“Lights out” operation supported by a remote management system capable of overseeing 
multiple units.

With these capabilities, it would not be unusual to see an edge data center supporting the 
compute and storage requirements of an entire campus or factory complex. For example, 
General Motors has erected factory complexes along various corridors within the southern 
portion of the state of Michigan. Using IIoT to support a just in time inventory requirement would 
generate massive volumes of data that would need to be processed virtually instantaneously for 
it to retain its value. In this scenario, an edge facility would support each specific complex while 
also exchanging data with each edge counterparts that operate on its sister factory sites. 
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Scenario Three: Healthcare

A patient lies in a hospital bed in intensive 
care. He’s suffering from a variety of 
symptoms, the most severe of which being 
difficulty breathing, but none of them seem to 
be related to any one physiological issue. 
Upon entering the room, the doctor 
immediately pulls up the patient’s medical 
history on his tablet; everything from every 
hospital visit he’s ever had, the results of his 
most recent physical and all of the specific 
prescriptions, and their dosages are in his 
hands. The patient’s breathing is becoming 
more labored, the doctor suspects he is having 
an adverse reaction to a new prescription that 
he just started on yesterday. In order to verify 
the accuracy of his diagnosis, he Facetimes 
another physician in the hospital via his tablet 
and they review the medical history 
concurrently and agree as to the cause, and 
required corrective action, in less than a 
minute. The doctor instructs the nurse to 
administer a specific serum while 
simultaneously noting it on the patient’s 
electronic record. 

When we multiply the amount of information compiled per shopper (what was purchased, how 
was it purchased, how does it compare to other purchases, etc.), it easy to see the need for 
immediate access to stored information. This application is highly latency dependent, as our 
prospect could have moved on from the shoe department to housewares by the time the 
information made the round trip from a centralized facility. To support these applications, we can 
expect edge data centers to serve as the main storage and processing facility for large shopping 
centers and malls, or even within larger retail establishments themselves. For a shopping mall 
operator, the presence of their own edge facility can be a selling point to aid in incenting 
prospective companies to lease space, and for larger retailers an edge facility helps level the 
playing field with their on-line competitors.
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The patient immediately begins to feel better and his nurses will electronically record his 
progress through the day and night.

In the above scenario, time was a critical factor in making the correct diagnosis. The typical use 
case for data centers within the healthcare industry usually revolves around the secure storage, 
due to HIPPA requirements. This is undeniably important. However, as medical technology 
continues to advance, physicians, nurses and all other manner of health professionals will need 
access to critical information that will be difficult to deliver from servers housed within a multi-
tenant data center 20 miles away. 

The low latency requirements for hospital related operations makes one or more edge data 
centers a viable solution for not only the secure storage of records, but through their ability to be 
located near the physical location. As these facilities naturally have small footprints, the location 
question is easily answered as units could reside in the facility itself, on land owned by the 
hospital or even a parking lot. The compact nature of edge facilities provides a viable platform for 
use in multiple applications within the hospital/healthcare arena.

Scenario Four: Oil and Gas

In the oil fields of west Texas, you’ll find a number of working wells that dot the scenery for 
hundreds of miles. What you won’t find are too many data centers…if any. As a result of these 
expansive areas of coverage the ability to monitor, and maintain field equipment can be difficult 
and costly. Truck rolls can be extremely costly since the correct components and tools aren’t 
available to fix the “unknown” problem. 

Designed to operate remotely, and even independently, edge facilities can provide low latency 
compute and storage information regarding attributes as diverse as well pressure to the need for 
component replacement. This ability provides Oil and Gas firms the foundation to support new 
initiatives based on sensor technology and the IIoT that enhance their ability to monitor and 
control rigs far from corporate or regional headquarters, and increase profitability in a variety of 
ways including the reduction in on-going maintenance costs.

Edge computing is the result of the natural evolution of the compute and storage capabilities 
found within their larger data center brethren. These new capabilities will require IT to develop 
their plans with an ever-increasing focus on applications that their organizations will need over a 
three to five-year period. Whether its petabytes, zettabytes or terabytes, the sheer volume of 
information produced by maturing, emerging and “yet to be thought of” applications, will continue 
to drive data centers closer and closer to end users. While everyone will always appreciate faster 
Netflix connections, as demonstrated by the four scenarios discussed, the edge will be wherever 
you need it to be.

Summary
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