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To maintain operations at peak performance within the data center, the traditional approach is to 
employ a combination of highly skilled engineers with expertise specific to each piece of 
hardware and software, a network of electronic sensors, and a support staff that monitors the 
power and cooling infrastructure daily.  

The sensors act to identify issues to an extent, but there are many instances in which a 
seasoned facilities engineer is irreplaceable. Recognizing a sound that indicates a fan is about to 
fail or locating a leak by hearing the sound of fluid, for example, are insights that traditionally 
stem only from years of experience.

It is ironic in an industry characterized by some of the most advanced technology of the twenty-
first century, but systems monitoring in data centers of all sizes always has been, and remains, 
comprised in part by people who physically walk the floors. 

Systems monitoring in data centers of all sizes always has been, 
and remains, comprised in part by people who physically walk 

the floors.
Yet despite rigorous maintenance procedures, the best-run data centers are still at risk of 
downtime. When that happens, it triggers a fire drill situation, launching entire teams into a 
troubleshooting process that requires a forensic examination of moving parts to diagnose the 
problem and bring systems back online.   

For data center operators, 100 per cent uptime is critical. The global reliance on data is growing 
rapidly, and the complexity of technology implementations in the data center is increasing 
exponentially. To date, Artificial Intelligence has had some implementation in the data center for 
the purpose of power optimization, but now Compass Datacenters and Litbit are breaking new 
ground in using Artificial Intelligence for the purpose of reducing the risk of downtime.  
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Downtime is costly for both the brand and the customer. According to IDC, the average hourly 
cost of an infrastructure failure is US$100,000 per hour. In the case of a critical application 
failure, that number rises to $500,000 to $1 million per hour. For data centers themselves, a 
significant incident can undermine the perception of the center as a key partner. Instead, it can 
mean being perceived as a barrier to productivity that undermines a company’s ability to 
compete effectively. It is dangerous as well for the data center’s own corporate health because 
significant resources are allocated to reacting instead of building value initiatives into the 
business. 

The data center may be the best example of the mix of revolution and evolution that 
characterizes IT in the twenty-first century. 

In the 1940’s, the Electronic Numerical Integrator And Computer was built to calculate artillery 
firing tables for the U.S. Army's Ballistic Research Laboratory. With 17,468 vacuum tubes, 7,200 
crystal diodes, and 10,000 capacitors, ENIAC had a storage and calculation capacity never seen 
before. It occupied 1,800 square feet and consumed 150 KW of power – a massive amount at 
the time. 

Seven decades later, rooms of vacuum tubes and crystal diodes have scaled to massive, 
indistinct-looking buildings that occupy acres of land and pump the lifeblood of the information 
economy worldwide. Data centers use three per cent of the global electricity supply, more than 
70 billion kilowatt-hours in the U.S. alone. And Google’s data centers process an average of 40 
million searches per second, or 3.5 billion per day.  

We are a long, long way from storing firing codes – and the industry is only growing. According to 
a study by Persistence Market Research, companies will have spent more than US$40.4 billion 
on the construction of new data centres globally by the end of 2017. By 2024, that amount is 
expected to hit US$96.5 billion as more services move to the cloud and demand increases 
exponentially.

But with revolution have come scale and complexity. 

The Case for Artificial Intelligence in the Modern Data Center
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To model and optimize power usage, for example, engineers in the modern data center must 
calculate target efficiency set points in many layers of mechanical and electrical equipment and 
software. Additionally, changing weather conditions and frequent fluctuations in the IT load must 
be incorporated, as well as the need for stability in the center. Ultimately, the sheer scope and 
scale of operations makes testing each and every feature combination to deliver peak 
performance an unworkable premise on a human level.

In 2014, Google turned to artificial intelligence to meet the challenge, building a computer that 
tracked 19 variables including IT load, weather, water pumps, heating exchangers and cooling 
towers, and charging the machine with calculating maximum efficiency for its server farms.

Those algorithms – since trained with billions of data points – now support Google’s operations 
teams internationally in setting the electrical and mechanical plants for optimal settings. Its Power 
Usage Effectiveness is consistently predicted with 99.6 per cent accuracy. 

Today, the AI evolution continues more widely. Beyond instances such as Google’s efforts to 
improve energy efficiency, data centers aren’t traditionally synonymous with innovation. However, 
the enormous potential that underpins artificial intelligence is giving birth to a new generation of 
IT pioneers who are devising machine learning systems to tackle what is arguably the biggest 
challenge facing today’s modern data centers: downtime, and how to reduce its risk. 

Among those pioneers, San Jose-based start-up LitBit has created AI software that listens and 
learns to magnify the availability and reach of those teams physically walking the floors.

To do this, LitBit has created a machine learning model that can be taught by domain experts 
rather than by data scientists. CEO Scott Noteboom, who in the past led data center strategy for 
Yahoo! and then Apple, founded the company to make AI available to front line experts. 

LitBit sets itself apart with AI models that allow experienced engineers to train their “AI Personas” 
to recognize machine sights, sounds, and vibrations using a simplified form of supervised 
learning.

AI and the Pursuit of Optimum Uptime
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LitBit sets itself apart with AI models that allow experienced 
engineers to train their “AI Personas”

With LitBit, sensors become a natural extension to the technicians walking the data center floor, 
listening, looking, and feeling. For example, in the past, an engineer who heard a strange 
grinding noise coming from the data center would identify it as a broken bearing and address the 
issue. With LitBit, the technology will alert the engineers to the noise and they, in turn, will identify 
it. The next time a similar noise surfaces, the system will know what it means and diagnose 
accordingly. At its core, it’s human insight with an overlay of machine learning. The operational 
knowledge base grows over time, making the system more and more intelligent. 

And according to LitBit, capturing operator knowledge and turning it into knowledge that helps 
interpret sensory input, adds a new layer of automation. This has the potential to not only identify 
and solve a problem but to predict and prevent infrastructure incidents and failures before they 
happen.

For example, a cooling unit may make a minute sound when it’s running low on refrigerant, that 
the technician would not be able to hear. If the AI identifies the sound it can alert the operator and 
prevent a cooling threshold breach. The AI may also identify a combination of sounds that 
together predict a fault. With a finer sensitivity to sound, the sensors and underlying intelligence 
can hear leading indicators of a problem before a technician would be able to. 

Traditional data center infrastructure entails reactive monitoring that provides little comfort other 
than to flag that there is a problem. To maximize uptime, the key is prediction. Artificial 
intelligence is positioned to be the catalyst.

Since its inception, Compass has been leveraging breakthrough technology to fulfill customer 
requirements. Its state-of-the-art facility draws its power from renewable hydroelectric sources 
and, together with a unique free air-cooling system called Kyoto Cooling, leverages Montreal’s 
climate to consume 30 per cent less power than the average data center. 

Compass Datacenters First to use Machine Learning to reduce risk of downtime
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In 2018, Compass will use LitBit’s state-of-the-art technology to augment its core maintenance 
program. 

Currently, Compass operates two carrier-neutral data centers in greater Montreal. To-date, they 
have incorporated industry-standard step-by-step procedures for preventative, corrective and 
emergency maintenance, as well as a predictive maintenance program that sees technicians 
analysing data in real time. 

But Compass’ challenge is one that is industry-wide: Given the size and complexity of its 
facilities, it is impractical for technicians to be everywhere all the time, listening, watching, 
analyzing and proactively alerting the team to a potential issue. Additionally, if an emergency 
occurs, there could be risks of gaps in monitoring other areas as the team mobilizes to address 
the issue. 

During an emergency, such as a utility outage when generators are in use, is when the use of the 
LitBit system is most important. While there are redundant generators in place to maintain power 
supply to the data center, it becomes even more crucial for the operating generators to remain 
active. If possible, Compass would deploy technicians exclusively to each generator line up to 
observe and ensure the generators are operating fully. For Compass, the use of LitBit provides” 
artificial”, trained, intelligent listening, looking, and feeling for potential faults. This intelligent 
observation goes on while experienced technicians are otherwise busy during the outage or 
otherwise adding customer value. 

Detailed planning, automation and systems redundancy are important, but Compass believes 
that experienced data center professionals are foundational to delivering on their commitment to 
100 per cent uptime. We know that there is a vast amount of implicit knowledge in operations. 
Surfacing it as technical rules to train the AI will be a challenging, fascinating journey and we 
hope you will join us over the next 12 months as we investigate the potential of AI in the data 
center to perfect uptime. 
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