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Everything
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Intelligence
Machine Data Intelligence: what it is,
why it will dwarf BI, and how it will
create new business opportunities
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The Rise of the Machines

I

t’s been said that within the next 15 years, there will be a trillion connected computers
and devices on the planet — outnumbering humans by over 100 to 1.1 The rise of the

machines is not coming, it is already here. It may feel as though this moment snuck up on
us — for sure, it can be difficult to keep up with the notoriously fast-paced world of tech
innovation — but taken together, the scope of present-day automation, intelligent devices,
autonomous vehicles, and smart everything, including grids, cities, buildings, homes, and
farms, is breathtaking.
Seemingly overnight the machines have not only risen, but have taken over running major
swaths of our lives. For example, funds run totally by computers now account for 35% of
America’s stock market.2 In the manufacturing industry, it’s been estimated that fully 64%

of manufacturing-related activities globally have the potential to be automated.3 Deliveries
are made by autonomous vehicles, there are clerk-less convenience stores, warehouses are
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run by robots, and machines are even replacing doctors where they are better at specialized
skills such as interpreting and diagnosing x-rays. And who doesn’t speak with Alexa or Siri on
a daily basis for everything from schedule updates to restaurant recommendations?
As more of our world becomes computerized, digitized, and virtualized, these machines
— whether they are the servers that power cloud computing or the sensors attached to
everyday ordinary objects — have become not just instrumental, but indispensable. And,
as the cost of computerization and connectivity continues to plummet and, therefore, the
number of machines, devices, and sensors continue to proliferate, there is another major
trend rapidly unfolding: they are generating an unfathomable amount of machine data.
Machine data is exploding at a rate so exponential, it’s virtually impossible to quantify.
Theo Schlossnagle, founder and CTO of Circonus and widely respected computer scientist,
estimates that machine data is growing at the rate of 1x1012 every ten years.
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All machines emit data, technically called telemetry data, including resource utilization,
location data, settings, metrics, measurements, readings, etc. Sources of machine data range
from our thermostats and security cameras, to IT infrastructures that keep our favorite
movies streaming and mission-critical industrial applications that keep our energy grids up,
oil wells flowing, manufacturing lines running, and so on. Individually, this data is interesting
and useful. Collectively, it is game-changing, next-level intelligence. Machine data is an
entirely new and virtually untapped source of extraordinary business insights. It is data so
dense and rich with potential value, it will dwarf traditional business intelligence as the next
frontier of competitive advantage.

Data has overtaken oil as the most valuable asset in the world.4

Implications for the Enterprise
Not only is the volume of machine data increasing rapidly, but its importance is rising
dramatically as well. As our reliance on machines continues to increase and the critical
nature of the functions and services they provide also increases, the stakes and implications
to the enterprise have never been higher. Outages can cost a fortune, and missing key
trends and anomalies can be catastrophic.
Businesses today have to answer to demanding consumers, buyers, and investors, who are
accustomed to always-on availability, seamless experiences, and answers at their fingertips.
Everything must be better, faster and smarter. Technology has raised the expectation bar
high, and keeping pace with those expectations is becoming a significant challenge. Good
enough is no longer good enough.

The Internet of Everything and the Advent of Machine Data Intelligence • 5

Many businesses have completed or are in the process of completing digital transformation
initiatives, placing more and more of their operations and services online and/or in the
cloud. Consumers expect perfect streaming experiences, perfect product experiences,
personalization, and the availability of everything. When that doesn’t happen, dissatisfaction
quickly sets in, creating the risk of lost revenue and customer churn.
Downtime, unplanned outages, and degradation of performance can be extremely costly.
According to Gartner, the cost of infrastructure downtime averages $5,600 per minute, and
can be as high as $540,000 per hour.5 For high-volume online retailers in the heart of the
shopping season, lack of availability can quickly mount into the millions of dollars of lost
revenue. On automotive production lines, a single hour of downtime can cost a staggering
$1 million or more.6 Businesses that place a premium on safety, high-value decision-making,
and mission-critical operations are all places where good enough just isn’t.

The Art of the Possible
To date, machine data has been used to monitor and inform. But what if you could see all
of your machine data without limits? What if real time meant real time, upon ingestion, not
seconds or minutes later? What if you could handle any volume, so you didn’t have to use
averages, or averages of averages, when answering queries? What if you could analyze data
at frequencies in the milliseconds, versus seconds or minutes? What if you could do this
24x7x365? What if you could cost-effectively store your data to further analyze for historical
trends, customer usage patterns, and operational performance? What if you could derive
value from every data point? It’s not only possible, it’s happening now.

The key to unlocking this enormous potential is the ability to harness and
make sense of the tsunami of machine data already being generated in
your enterprise.
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Tapping into the full value of your machine data can be transformational, delivering real and
measurable results. Whether you are responsible for the happiness of millions of consumers
or the performance of an energy grid, or something in between, the ability to have accurate,
real-time data on demand is the new business imperative. The key to unlocking this
enormous potential is the ability to harness and make sense of the tsunami of machine data
already being generated in your enterprise.

Machine Data Intelligence:
The Missing Link to
Business Value
Machine data intelligence is the ability to gather and analyze vast amounts of machinegenerated data, including data from sensors, systems, and connected devices, to achieve
new levels of insight that drive smarter operations, better decision-making, and new
business opportunities.
A 2017 study by Cisco showed that “60 percent of IoT initiatives stall at the proof of concept
(PoC) stage and only 26 percent of companies have executed an IoT initiative that they
considered a complete success.” It is easy to get caught up in the hype of new technology
only to tumble into the fabled “trough of disillusionment” when we don’t get the results we
were promised. What’s missing? The ability to harness and make sense of the data which is
the critical link to business value and a positive return on investment.

The greater the density and richness of the data, the greater the accuracy,
precision, confidence, predictive qualities, and insights.
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The key to mining the full value and potential of machine data is the ability to capture all the
data, at the speed and frequency it is being generated, and be able to retain that resolution
of data without limit. And the more data the better. The greater the density and richness of
the data, the greater the accuracy, precision, confidence, predictive qualities, and insights.
It’s not too unlike the resolution of a digital photograph — without high resolution, when
you zoom in to see more detail (e.g. make a query or execute an analysis), you see a blurry,
pixelated image instead.
To date, conventional monitoring and analytic tools have been limited by their ability to
ingest, analyze and store data at the scale, frequency, accuracy and cost efficiency where
value resides. Many of today’s monitoring and analytics tools require limits. Limits on
volume, limits on frequency, limits on storage, limits on scale. They limit the very thing that
drives value.
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The ability to tap into this ocean of data, monitor and analyze it in real time,
and collect and store it in such a way that it can be mined at will, without
compromise or constraints, is at the heart of machine data intelligence.

That is no longer the case. Machine data intelligence platforms are able to collect and ingest
incredibly high volume and high frequency data (think trillions of measurements per second
across billions of metrics tracked). They can retain, find, and quickly retrieve data with a
highly performant data store, and execute sophisticated and complex real-time, historical,
and predictive analytics against that data. The ability to tap into this ocean of data, monitor
and analyze it in real time, and collect and store it in such a way that it can be mined at will,
without compromise or constraints, is at the heart of machine data intelligence.
The machine data intelligence market is already larger than the traditional business
intelligence (BI) market and is growing at a brisk 25% compounded annually. Just as
the first wave of business intelligence leveraged people-generated data, the second
wave will leverage machine-generated data. With it will come operational and business
transformation, driven by data that is collected, analyzed, presented and stored without
human input, but delivering a new level of intelligence about operations, logistics, customers’
usage and behaviors, and overall performance like never before.

Real World Examples
Machine data intelligence is already being deployed across a variety of industries and
addressing a wide range of business challenges and objectives.
In the entertainment industry, a well-known cable network is using machine data
intelligence to monitor the latency and overall performance of its streaming media to ensure
a flawless end-user experience. Because the data is able to be retained infinitely, they are
also able to compare performance season over season. In the streaming media business,
poor user experience can lead to subscription churn and loss of revenue.
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In the adtech industry, exchanges facilitate rapid-fire transactions — often occurring within
hundreds of milliseconds — that involve the buying (bidding and purchase) and selling of
advertising space on websites. One industry leader is collecting half a billion metrics every
minute and with that level of data density, they are able to detect fraud on their platform.
With the massive volume of data generated from each transaction over online ad exchanges,
any anomaly overlooked could undermine the reputation of the ad exchange, causing chaos
for both buyers and sellers, and ultimately a loss of revenue.
A major services company in the oil and gas industry is using machine data intelligence to
ingest high-frequency measurements off its wellheads, and using that rich data to optimize
its fracking operations. Optimization leads to better effectiveness and efficiency of fracking
techniques, improving both the bottom and top lines of the business. Safety is also a major
concern with high-pressure fracking techniques as too much pressure in one wellhead could
lead to the explosion of another.
Utility companies are able to model, predict, and make adjustments for seasonal energy
consumption; manufacturers are able to optimize paper production to a degree so fine,
they call it digital tissue; and property management companies can tell when a new
appliance has been added to an apartment and even what the make and model of that
appliance might be.

The companies that learn to harness machine data to optimize operations,
innovate new products and services, and create entirely new revenue
streams, will be the clear winners.

Welcome to the “Internet of Everything” economy. The companies that learn to harness
machine data to optimize operations, innovate new products and services, and create
entirely new revenue streams, will be the clear winners.
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What’s Next for
Machine Data Intelligence
We have just begun to scratch the surface of what our machine data is telling us. The
possibilities of machine data intelligence, across all sectors including healthcare, insurance,
utilities, manufacturing, and many others, are boundless — limited only by our creativity
and imagination. As the number of things we want to monitor and measure grows, and
sensors proliferate our world, we can only imagine what we will find and what we can create.
Ultimately, however, we know that being smarter means making better decisions. It means
that our decisions are driven by data that we can rely on for its accuracy and timeliness.
It means that we have new knowledge that can drive competitive advantage and change
the trajectory of our products, our operations, our IT infrastructure and our business
performance. We have the ability to not only ride the waves, but to plot our course.
Learn more at www.circonus.com

The Internet of Everything and the Advent of Machine Data Intelligence • 11

Sources
1. "Drastic falls in cost are powering another computer revolution," The Economist, September 12, 2019,
https://www.economist.com/technology-quarterly/2019/09/12/drastic-falls-in-cost-are-powering-anothercomputer-revolution (accessed November 15, 2019).
2. "The stockmarket is now run by computers, algorithms and passive managers," The Economist, October
5, 2019, https://www.economist.com/briefing/2019/10/05/the-stockmarket-is-now-run-by-computersalgorithms-and-passive-managers (accessed November 15, 2019).
3. Michael Chui, et al., "Human + machine: A new era of automation in manufacturing," McKinsey & Company,
September 2017, https://www.mckinsey.com/business-functions/operations/our-insights/human-plusmachine-a-new-era-of-automation-in-manufacturing (accessed November 15, 2019).
4. "The world’s most valuable resource is no longer oil, but data," The Economist, May 6, 2017, https://www.
economist.com/leaders/2017/05/06/the-worlds-most-valuable-resource-is-no-longer-oil-but-data (accessed
November 15, 2019).
5. Andrew, Lerner, "The Cost of Downtime," Gartner, July 16, 2014, https://blogs.gartner.com/andrewlerner/2014/07/16/the-cost-of-downtime/ (accessed November 15, 2019).
6. "Dealing with the loss of skilled labour’s knowledge and unscheduled downtime," REWO, November 9,
2017, https://www.rewo.io/en/knowledge-loss-unscheduled-downtime/ (accessed November 15, 2019).

The Internet of Everything and the Advent of Machine Data Intelligence • 12

