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Welcome to the third (of five) eBook of the series: The 5 pillars to Build a Smart Datacenter.
What makes a datacenter “smart”? Is it a well-planned consumption of electricity? Or is it
a wise use of the resources? Is it just software or does hardware play an important role as
well? In these five eBooks, we will describe the strategic, practical and economic pillars
that you should take in consideration if you want to make your datacenter smarter and more
sustainable. The five ebooks will focus on:

1.
2.
3.
4.
5.

PUE, DCiE and WUE
Power Density and Space Efficiency
Software-Defined Power
Resources and Energy Consumption
Costs

In this third ebook, we will analyze a “marketing term” that has entered the IT lexicon:
Software-Defined Power.
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1. "Software-Defined”
“Software-defined” is a relatively new term. It was introduced in 2011, and you may have seen it
in contexts such as “software-defined datacenter” or “software-defined network”.
Even though the term has entered the IT lexicon, it seems that the origins of this concept are
rooted in Marketing: “Software-defined data center (SDDC; also: virtual data center, VDC)
is a marketing term that extends virtualization concepts such as abstraction, pooling, and
automation to all data center resources and services to achieve IT as a service (ITaaS). In a
software-defined data center, ‘all elements of the infrastructure — networking, storage, CPU
and security – are virtualized and delivered as a service.”1

“

In a software-defined data center, ‘all
elements of the infrastructure — networking,
storage, CPU and security – are virtualized and
delivered as a service.
A software-defined architecture allows a datacenter to manage in a more flexible and easier
way its data flow. If you consider the “data toll” that the digital transformation is imposing on
the current datacenter infrastructure (think about IoT, Edge or , to name a few trends that
would be almost impossible to build, without software-defined networking technologies), you’d
probably grasp the importance of having in place a strategy that helps you cooperate with that
in a smarter and more efficient way.

1. Source https://en.wikipedia.org/wiki/Software-defined_data_center
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It must, however, be said that not everybody is on the same page about the positive impact of
a “software-defined” approach, seeing it as a mere marketing tool to create a hype around a
solution that, in reality, doesn’t bring much of a benefit to a datacenter architecture. That said,
MarketsandMarkets forecasts the Software-Defined Networking market to grow from USD
8.8 billion in 2018 to USD 28.9 billion by 2023, at a Compound Annual Growth Rate (CAGR) of
26.8% during the forecast period.2

Components of Software-Defined Datacenter

Compute
services

Storeage
services

Network
services

Hardware infrastructure

The “software-defined” model has been applied to “network”, “datacenter”, “infrastructure”,
“mobile network”, etc. Can it be applied also to… power? In other terms, can this innovative and
intelligent approach be used also to determine a smarter way to distribute and manage power
in a datacenter?

2. Source: https://www.marketsandmarkets.com/Market-Reports/software-defined-networking-sdn-market-655.html
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2. How Software-defined
Power Works
Mark Adams, Chief Business Officer at Virtual Power Systems, explains how software-defined
power works:
“The SDP software collects data from the power-control hardware in each
rack every second. It processes this data using predictive analytics and
machine learning and, with its holistic view of the data center’s overall power
requirements, sends out device-specific power policies for each control unit.
These policies are sent to the control hardware every 10 seconds and contain
instructions on what to do if one of the UPSes becomes unavailable. Should
this happen, the power-control hardware will automatically take action to
ensure the 2N racks remain operational, and the non-critical ones are shut
down. This shutdown can either be immediate, or following a pre-defined
hold-up period, to enable the workloads to be closed or migrated correctly.”3

Source: https://www.missioncriticalmagazine.com/articles/91505-the-time-is-now-for-software-defined-power

3. Source: https://datacenterfrontier.com/report-data-center-rack-density-is-rising-and-heading-higher/
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3. How to Manage Power
Consumption in a Datacenter
Do you know how much power your datacenter consumes? Just to give you an example, in a
conventional datacenter, about 40% of the electricity is used for the cooling system..

40%
10%

5%

Server power consumption
Communications euquipment energy consumption
Energy consumption of power supply system
Energy consumption of refrigeration system

5%

Energy consumption of the storage device

40%

Source: https://www.sciencedirect.com/science/article/abs/pii/S1364032115016664

Learn about The Future of Power-Efficient Datacenters

There are many factors determining a datacenter power usage that operators need to take in
consideration: IT hardware distribution, space strategy, cooling solutions, humidity-control
systems, efficient servers (to avoid any idle power consumption), scalable and flexible IT
solutions, 2N redundancy, etc. And these are just some of the factors that can affect the
efficiency of your datacenter internally, i.e. without taking in consideration all the possible
points of inefficiency that are located outside the datacenter itself.
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3.1 A Smart Solution: 2N Datacenters
A good example of datacenters where power is intelligently distributed and efficiently
managed is represented by the 2N datacenters. But are 2N datacenters really smart?
A traditional 2N datacenter relies on the basic principle of redundancy and uses 2
Uninterruptible Power Supplies (UPSes). Each of these UPS must provide the power
necessary for all datacenter tasks.

Source: https://www.datacenterknowledge.com/industry-perspectives/how-software-defined-power-can-increase-data-center-capacity

In doing so, it means that each UPS works at, let’s say, 50 percent of its capacity. So, what
about the remaining 50 percent (for each UPS)? Usually, it is destined for redundancy
purposes, but in traditional power architectures, this redundant power is used for emergency
or planned maintenance.

“

A traditional 2N datacenter relies on the
basic principle of redundancy and uses 2
Uninterruptible Power Supplies (UPSes). Each
of these UPS must provide the power necessary
for all datacenter tasks.
With a 2N datacenter redundant power system, besides, there is no way to determine the
priority level of the various tasks to be performed. This means that all tasks are treated
with the same priority. On one hand, this could and would be considered as a sign of great
reliability, but on the other hand, it will certainly determine a not-so-smart use of the power.
In a datacenter, not all tasks are mission-critical and those that are, aren’t essential 24/7/365
(think about tests or development, or maintenance procedures that are essential for a proper
functioning of a datacenter, but not regular tasks). If all the power is distributed without a
proper strategy, then the risk is to have areas or tasks of a datacenter that are not properly
provided with the power they require, thus generating inefficiencies.
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4. Software-defined Power for
Smart Datacenters
A software-defined power method, acting as an “open power hypervisor”, can help to improve
performance of a datacenter directly (by using less power and only where it really is needed)
and indirectly (by pooling the “new” power once not accessible, left “idle” (if not used at all, for
non-critical workloads).
Among its possible benefits, the use of software-defined power could lead to:
•
•
•

Increase the datacenter capacity
Get a more flexible datacenter architecture
Improve the datacenter efficiency

4.1 Increase the Datacenter Capacity
In our previous eBook on Power Density & Space Efficiency, we focused on the importance of
putting in place a smart strategy to increase the IT hardware density of your datacenter and
optimize its space efficiency.
Download our eBook: Power Density & Space Efficiency
The topic of this new eBook suggests once more how all these aspects that concur to the
definition of a Smart Datacenter, cannot be considered alone. Quite the opposite, they all
dialogue being dependent one from the other to establish the optimal operational conditions
for a datacenter to work in an efficient and sustainable way.
To grasp why and how a software-defined power architecture could contribute to increase
the power density and, indirectly, the space efficiency of a datacenter, it is necessary to first
understand the essential need of datacenters for greater computational capacity.
In the last few years, the datacenter industry has witnessed a major change in the global
compute capability, with an increasing shift of workloads from on-premise infrastructure to
the cloud. A new study revealed that datacenters computing output jumped sixfold from 2010
to 2018, with a general energy consumption rise of about 6%.4

4. Source: https://www.nytimes.com/2020/02/27/technology/cloud-computing-energy-usage.html
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Market growth will ACCELERATE
at a CAGR of about

INCREMENTAL
GROWTH

2019

The year-over-year growth
rate for 2020 is estimated at

2024

Source: https://www.businesswire.com/news/home/20200420005397/en/Pre-Post-COVID-19-Market-Estimates-Cloud-Migration-Services

This growth is a reflection of a general, diffused and unstoppable digitalization process
that has regarded small, medium and large enterprises as well as private citizens as “data
consumers”. And it is reasonable to think that the penetration and adoption of the digital
technologies at any level in every area and segment of the society will be boosted whenever
a new behaviour pattern arises in the society (economic crisis, global health emergency
situation, etc.)
The more the global cloud demand grows, the more the datacenters need to improve their
performance, by increasing their efficiency. This has clearly a direct impact on other aspects
related to the datacenter management and maintenance procedures, such as for example:
•

•

•

Power density distribution: the increasing rise of computational need and the
evolving of IT computing capacity are posing a challenge to the current datacenter
industry.
Space efficiency strategy: datacenter density is rising and this obliges
datacenters to define better plans to optimize the space efficiency and fit more
servers in the same amount of space.
Cooling solutions: the heat-loads generated by modern datacenters to answer
the “need of data” are far above traditional, server-based applications and this
drastically increases the costs of cooling the equipment and the space needed to
operate it effectively.

“

Do you know how efficient your datacenter is?
Learn how to check your PUE, DCiE and WUE!
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4.2 Flexible Architecture
A datacenter operator who wants to “abstract” the IT components of his datacenter for better
and more agile deployment and management, would need to face a challenge represented by
the complexity of the architecture of the datacenter itself. And, usually, the more critical an
infrastructure, the more complex and less flexible.
A software-defined strategy is precisely what helps a datacenter to easily, dynamically
and promptly manage its IT resources, by using a distributed management architecture.
This translates into introducing a new layer of flexibility that helps to solve the hard-wired
complexity at the component level in IT.
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4.3 Improve the Datacenter Efficiency
The use of a “smart” software that orchestrates the power distribution and control, can have
a meaningful impact on the efficiency of a datacenter, transforming power into a resource
easily pooled across the whole datacenter on the fly, to answer promptly the power needs of
each area of the infrastructure.
Software-defined power is a method that can help 2N datacenters avoid the kind of power
disequilibrium as seen above through, for example peak shaving (“leveling out peaks in
electricity use by industrial and commercial power consumers”5) or dynamic redundancy, (a
process through which a 2N data center can create capacity for additional non-critical racks).

Source: https://www.datacenterknowledge.com/industry-perspectives/how-software-defined-power-can-increase-data-center-capacity

5. Source: https://www.next-kraftwerke.com/knowledge/what-is-peak-shaving
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5. A Better Solution
There are clear and strong drivers that would justify the adoption of a software-defined power
architecture, especially for datacenters with high-density racks.
However, this technology could have a positive impact for all operators, as pointed out by the
Uptime Institute: “The move from 2N electrical architectures to software-defined N+1 is being
driven by enterprises (and others) seeking lower costs by driving up utilization (and lowering
the capex of backup power equipment). Colocation companies, meanwhile, are able to spread
costs and risks, increasing margins or reducing prices/risks for clients. For enterprises, in
particular, being able to segment and prioritize redundancy levels for specific workloads
makes lighter physical redundancies more attractive. They can apply software-driven controls
more liberally for workloads that are less critical, and with very strict controls on those that
are highly critical. The aim is to drive higher levels of utilization, which means facilities can be
designed and operated with less overprovisioning (for rare but expected spikes in workload
volume), and can instead build smaller data centers and plan to operate closer to peak
capacity”.6
There are clearly some barriers to adoption as well. For example for a software-defined power
method to be efficient, it is necessary to:

Establish the right mix of workloads

Prioritize the workloads

6. Source: http://www.virtualpowersystems.com/wp-content/uploads/2018/10/UptimeInstitute-SDP-0318.pdf

14 A Better Solution / Software-Defined Power

But to perform the above-mentioned actions, it is first required a previous step:

The problem is that establishing a hierarchy of critical tasks is a task that most datacenters
cannot make because they do not have the right tools to do it. “The complexity of softwaredefined power is also a deterrent. The tolerance to electrical failure is sub-milliseconds, which
means that policy engines and software controls (and their correlating hardware) must all have
extremely fast–and reliable–response rates. Interoperability between different systems can
add considerable complexity.” 7
According to Uptime Institute and 451 Research, software-defined power is still seen with
a certain skepticism by datacenter operators. This is largely due to unfamiliarity with the
technology and, consequently, the doubts around its actual implementation.
“SDP is probably best viewed as part of a package of separate but interlinked
technologies that each need to make progress before paving the way for others
[...] As smarter, software-driven tools and systems become more mature, more
intelligent, and more integrated, and the use of remote control and automation
increases, the adoption of more agile, software-driven systems will increase.
Such systems promise greater efficiency and better use of capacity, reduced
maintenance, and increased fault tolerance.”
Submer’s solutions are designed according to a SmartPower principle. Without relying on a
specific software-defined power method, Submer can guarantee an intelligent distribution
and management of power thanks to technical solutions based on the Open Compute Project
(OCP) specifications for High-Performance Computing (supercomputers) and Hyperscale
environments.
The SmartPodX technology, presented at the 2019 OCP Global Summit,
in San José, has:
•

•

A dedicated bus-bar (placed at the bottom of the tank)
delivering DC Current - 12Vdc / 48Vdc, for plug-and-play power
supply.
A Hot-Swappable Power Shelf system - (have a look here)

Submer’s Cloud platform, SubmerCloud, enables software-defined
power solutions through OCP-based standards like Redfish, closing
the loop on efficiency on our immersion-based products like the
SmartPodX/SmartPodXL, and providing full-control and monitoring of
the solution environment as well as the IT Gear installed inside.

7. Source: http://www.virtualpowersystems.com/wp-content/uploads/2018/10/UptimeInstitute-SDP-0318.pdf
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6. Conclusions
In this eBook, we have analysed a smart tool that can help you improve the power distribution
and management of your datacenter, increasing its efficiency. We do understand that the
construction, the operating and the maintenance of a smart datacenter need to take in
consideration a broader spectrum of variables. That’s why we’d like to invite you to read the
other four eBooks of the series The 5 pillars to Build a Smart Datacenter.
Here below you’ll find a quick checklist that, we hope, might help you to understand if you are
on the right path towards next generation datacenters. And if not… well, we are here to help!

YES
Do you know the power consumption
of your datacenter?
Do you have any software-defined power
method in your datacenter?

Raúl Álvarez
Solution Architect
Raúl’s LinkedIn

Matteo Mezzanotte
PR, Communication & Content
Matteo’s LinkedIn

NO
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Are you planning to make your
datacenter smarter?
Let’s do it together!
Book a 30 minutes call with us and
we’ll analyze and draw together
your SmartDC strategy!
BOOK A CALL
https://submer.com/book-a-call

