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Today’s datacenter managers oversee more infrastructure than ever, with an exponential increase in complexity over prior years 

resulting from the ever changing mix of hardware and software deployed to address the rising demand for data, connectivity, 

analytics and support for the Internet of Things (IoT). The market forces driving the needs for flexibility, scalability, and efficiency in 

the datacenter require constant attention and vigilance on the part of the datacenter team to avoid obsolescence, unavailability, 

and unscheduled downtime. 

Servers and converged infrastructure are frequently tasked with running multiple virtual machines, loading them to eighty percent 

or more of their total capacity. Containers such as Docker hold the promise of running even more compute loads on a single server. 

Meanwhile, operating temperatures of the data center have been allowed to drift upwards of 30 degrees Celsius in the cold aisle, 

with the hot aisle exhaust temperatures reaching 50-60 degrees Celsius. 

In this mode of operation, the datacenter operator needs to be aware at all times how much available reserve compute capacity is 

present. Behind that, knowing how much power is available to support a surge in compute demand, or even where to install the 

next piece of hardware, is critical to maintaining an efficient, non-stop, mission critical computational environment. Capacity 

planning is a requirement for any datacenter to operate optimally.

Capacity planning for the IT/datacenter industry has a variety of meanings depending on the context in which it is being discussed. 

When the conversation finally makes its way to power, who is in charge of the discussion – Facilities? IT? Both? Your colocation 

provider? What is the potential demand for power in 

today’s installation versus the actual demand? The 

frequency with which a datacenter performs capacity 

planning is determined by the amount of change present.  

The more frequently it is done, the more tools are needed to 

support and automate the task. A recent survey of PDU 

customers revealed that over 30% of PDUs were purchased 

with the express intent of facilitating the capacity planning 

process.

This industry brief covers some of the challenges of capacity 

planning and how those challenges can be addressed 

through a combination of hardware and software tools.
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Executive Overview

Capacity Planning in the 
Modern Datacenter

FIGURE 1 Results form customer survey question “What was your 
primary reason for purchasing an intelligent Server Technology PDU.



YOUR POWER STRATEGY EXPERTS

The challenges for the datacenter operator are too numerous and too varied for an exhaustive discussion here. The scope of this brief 

is limited to identifying those challenges associated with capacity planning and the process used to identify where power is available 

in the datacenter to accommodate additional infrastructure deployment.

Here are a few of the power related questions most IT and facilities team are asking themselves on a daily basis:
• Where is power available to support the installation of additional hardware?
• How to minimize total power consumption?
• How do I get the most computation for the least amount of energy?
• How to get notified when problems occur and automate as much of the corrective response as possible?
• Is there enough power available to support failover conditions through power path redundancy?
• How to accommodate daily and seasonal utilization surges?
• What software tools are available to predict where and when problems are going to occur?

These challenges can be summarized in an article published by nLyte, a DCIM tool vendor.

“For instance, moving a workload to a server that has plenty of CPU but is in a row that doesn’t have additional power is 

worthless. CPU cycles and available watts (and cooling) must exist at the same location for dynamic workload management to 

be possible.

IT professionals are painfully aware that the data center assets change all the time. A conservative estimate of the amount of 

change may be 25% of all data center mounted devices per year (based on financing, service and warranty schedules).”1 

Put simply, datacenter capacity planning ensures that there is sufficient power available to accommodate an average work load with 

sufficient headroom to meet peak demands. Datacenters are limited in floor space, power, and cooling capacity.  A good capacity 

planning tool provides the operator the ability to quickly identify where power is available to support changing workload and 

changing hardware deployment.

IT teams that are trying to accommodate users capable of cloud scaling and cloud bursting see tremendous swings in hardware and 

power utilization of nearly 100%, for example. 

“To perform power capacity planning, the IT team most know the following:
• As-configured potential demand
• Current actual demand
• As-configured potential supply
• Current actual supply”2 

Gathering the raw data of power consumption from one or more datacenters and turning that into actionable intelligence is no small 

feat. Yet this is the very problem that most datacenter operators are routinely faced with managing. This requires a data source (either 

intelligent power supplies, or intelligent PDUs), a database, an analytics engine, and some form of graphical presentation layer that 

Challenges

Capacity Planning

1Mark Harris, nLyte, 2013: 
http://www.networkworld.com/article/2170953/tech-primers/data-center-infrastructure-management-tools-monitor-everything-and-ease-capacity-planni.html

2APC White Paper, Neil Rasmussen

can rapidly present the data in a highly condensed format. The data going into that database and management tool needs to be 

both historical (for trending purposes) as well as instantaneous, providing a real time view into the status of the datacenter. 

In the graphic below, the blue circle represents a datacenter where the CDUs are averaging under 40% of their rated capacity. The 

green dots represent datacenters where the CDUs are operating at 40-60% of capacity. The gray dots represent datacenters that 

are either offline or in an unknown state. 
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Capacity Planning 

Solutions
The steps for performing capacity planning are as follows3 : 

• determine your service level agreements (SLA) 
• analyze current capacity 
• plan for the future

On the server and virtual server management side, tools such as vRealize and vSphere from VMware, virt-manager (open source), 

and Virtual Machine Manager (VMM) from Microsoft, provide the software tools necessary for managing the compute load and 

server utilization to the highest, most efficient levels possible.  

3 http://www.teamquest.com/pdfs/whitepaper/tqeb01.pdf

Figure 2 SPM Datacenter view of CDU/PDU Capacity
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For power management and power capacity planning, there are a range of tools that provide native support to the various 

hardware components of the datacenter that are involved in the power supply chain such as the UPS, the busway, and the rack 

level power distribution unit (PDU). Server Technology is the leading provider of intelligent PDU products to the datacenter 

industry, with the broadest array of solutions for the multitude of combinations of voltage, current, outlets, input connectors, and 

management features that can be requested for any given datacenter. 

Intelligent PDUS provide a wealth of information, such as input power, outlet status, temperature, and humidity readings. When 

faced with a datacenter of 25 or more racks full of IT loads, the task of gathering and managing that data can be difficult unless 

the PDUS are automatically feeding their data into a database and analytics tool.

Sentry Power Manager (SPM) from Server Technology provides a comprehensive look at the state of power usage on the 

datacenter floor. With its ability to pull in data from thousands of PDUS spread across multiple datacenters, SPM provides the 

datacenter administrator with the ability to see at a glance the high level instantaneous situation, as well as providing the 

detailed reporting necessary to develop a forward look at capacity requirements.
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PRO2 from Server Technology
SPM is the tool to use whenever you need to know:

• How much power is available in a rack versus how much is being utilized - Figure 3
• Is there power remaining on a circuit to accommodate an additional cabinet
• What is my average historical power consumption in a particular facility
• What is the trend of power consumption – is it going up - Figure 4
• How power consumption by the compute load is impacting temperature in the datacenter - Figure 5

When used for capacity planning, Sentry Power Manager can help a typical server consolidation effort. Server consolidation can 

result in increased efficiency by:
• Reducing complexity
• Reducing capital outlay and asset depreciation
• Reducing physical infrastructure
• Increasing manageability
• Increasing stability/availability

Why Server Technology for Capacity Planning
Server Technology is the foremost provider to the datacenter industry of high density, high power intelligent power distribution 

products.  With the best initial quality Server Technology products provide uncompromising reliability and value for the datacen-

ter. As a leader in product innovation, Server Technology holds many of the key patents for providing power in a zero-U PDU 

configuration compatible with today’s racks and dense compute infrastructure requirements.

For over 30 years, Server Technology has been recognized as the global leader of innovative, intelligent power distribution 

products and solutions for data centers, telecommunications operations and branch offices. Over 60,000 customers around the 

world rely on Server Technology’s cabinet power distribution units (cabinet PDUs, also called CDUs) and power management and 

measurement solutions to help reduce downtime, improve energy utilization and efficiency.

Sentry Power Manager is an award winning software tool from Server Technology that provides tightly coupled integration with 

the entire power distribution product line, whether that is AC or DC power. To learn more visit www.servertech.com/spm
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Capacity Planning

Figure 4 Power Trending

Figure 5 Temperature Trending
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Why Server Technology?

“Getting the most functionality for the dollar spent takes effort. Time spent planning 
and configuring the power solutions with Server Technology results in better data, 
better utilization, and better uptime.”

- Matthew Adelman, Manager, Global Data Center Operation for Cisco-WebEx

PRO2 from Server Technology
SPM is the tool to use whenever you need to know:

• How much power is available in a rack versus how much is being utilized - Figure 3
• Is there power remaining on a circuit to accommodate an additional cabinet
• What is my average historical power consumption in a particular facility
• What is the trend of power consumption – is it going up - Figure 4
• How power consumption by the compute load is impacting temperature in the datacenter - Figure 5

Server Technology (STI) has the most patents in the PDU industry with 48 patents awarded and another 54 pending. Our best 

in breed PDU’s, award winning power management solution, and dedicated customer support are why 97% of our customers buy 

from us again and again.

Server Technology – Your Power Strategy Experts.
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Learn More
www.servertech.com 

See STI  White Paper: “Advances in Power and Environmental Monitoring for Increasing Efficiency in the Data Center”

See STI App Note: “How do I leverage cabinet PDU information to help plan for growth?”
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