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Data Center Energy Efficiency

Server Consolidation Planning

Server consolidation planning is a critical process in the data center energy efficiency course, which involves
reducing the number of physical servers in a data center while maintaining or improving the overall
computing capacity. This is achieved by consolidating multiple underutilized servers into fewer, more
powerful ones, thereby increasing the overall utilization rate of the servers. The primary goal of server
consolidation planning is to minimize the energy consumption of the data center while maintaining the
required level of computing performance.

To begin with, it is essential to understand the concept of server utilization, which refers to the percentage
of time that a server is actively processing computational tasks. In many data centers, servers are often
underutilized, with average utilization rates ranging from 10% to 30%. This means that a significant portion
of the servers are idle or performing minimal tasks, resulting in wasted energy consumption. By
consolidating these underutilized servers, data centers can reduce the total number of physical servers,
leading to lower energy consumption and costs.

Another critical concept in server consolidation planning is virtualization, which involves creating multiple
virtual machines (VMs) on a single physical server. Virtualization allows multiple operating systems to run on
a single physical server, increasing the utilization rate of the server and reducing the need for multiple
physical servers. By virtualizing servers, data centers can reduce the number of physical servers required to
support their computing needs, resulting in lower energy consumption and costs.

Server consolidation planning also involves assessing the current server infrastructure, including the number
and type of servers, their utilization rates, and their energy consumption patterns. This assessment helps
identify opportunities for consolidation and provides a baseline for measuring the effectiveness of the
consolidation effort. The assessment process typically involves monitoring server performance, analyzing
energy consumption patterns, and identifying areas for improvement.

In addition to virtualization, other technologies can be used to support server consolidation planning,
including cloud computing, containerization, and edge computing. Cloud computing allows data centers to
provision and de-provision servers on demand, reducing the need for physical servers and increasing
flexibility. Containerization involves packaging applications and their dependencies into containers that can
be run on any server, increasing portability and reducing the need for multiple servers. Edge computing
involves processing data closer to the source, reducing the need for data to be transmitted to a central data
center and increasing efficiency.

When planning for server consolidation, it is essential to consider the capacity of the existing server
infrastructure, including the number and type of servers, their processing power, and their memory and
storage capacity. This information helps determine the optimal number of servers required to support the
computing needs of the data center and identify opportunities for consolidation. The planning process also
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involves evaluating the cost of consolidation, including the cost of new hardware and software, and the
benefits of consolidation, including reduced energy consumption and costs.

The server consolidation planning process typically involves several steps, including assessment, planning,
implementation, and monitoring. The assessment step involves evaluating the current server infrastructure
and identifying opportunities for consolidation. The planning step involves developing a consolidation plan,
including the selection of technologies and strategies to be used. The implementation step involves
executing the consolidation plan, including the deployment of new hardware and software. The monitoring
step involves tracking the progress of the consolidation effort and evaluating its effectiveness.

One of the significant challenges of server consolidation planning is resistance to change, as it often
requires significant changes to the existing server infrastructure and processes. Additionally, server
consolidation planning can be a complex and  process, requiring significant resources and expertise.
Furthermore, server consolidation planning must be carefully planned and executed to avoid disrupting
critical services and operations.

To overcome these challenges, it is essential to develop a comprehensive server consolidation plan that
takes into account the needs and constraints of the data center. This plan should include a detailed
assessment of the current server infrastructure, a clear definition of the consolidation goals and objectives,
and a step-by-step implementation plan. The plan should also include a budget and resource allocation
plan, as well as a risk management plan to mitigate potential risk and issues.

In addition to developing a comprehensive plan, it is also essential to communicate the plan effectively to
all stakeholders, including IT staff, management, and end-users. This includes providing training and
support to IT staff, as well as communicating the benefits of consolidation to management and end-users.
By communicating the plan effectively, data centers can build support for the consolidation effort and
ensure a smooth transition.

Server consolidation planning also involves evaluating the energy efficiency of the data center, including the
power usage effectiveness (PUE) and the water usage effectiveness (WUE). The PUE is a measure of the
efficiency of the data center's power delivery system, while the WUE is a measure of the efficiency of the
data center's cooling system. By evaluating the PUE and WUE, data centers can identify opportunities to
improve the energy efficiency of the data center and reduce energy consumption.

In terms of best practices, server consolidation planning should follow a structured approach, including
assessing the current server infrastructure, developing a consolidation plan, implementing the plan, and
monitoring the progress. The plan should also consider the total cost of ownership (TCO) of the data center,
including the cost of hardware and software, as well as the cost of energy and cooling. By following these
best practices, data centers can ensure a successful server consolidation effort and achieve significant
energy and cost savings.

The benefits of server consolidation planning are numerous, including reduced energy consumption, lower
costs, and increased efficiency. By consolidating servers, data centers can reduce the number of physical
servers, leading to lower energy consumption and costs. Additionally, server consolidation planning can
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improve the utilization rate of servers, leading to better resource allocation and reduced waste. By
implementing server consolidation planning, data centers can achieve significant energy and cost savings,
while also improving the overall efficiency of the data center.

In terms of case studies, there are many examples of successful server consolidation efforts in data centers.
For example, a large financial institution consolidated its servers, resulting in a reduction in energy
consumption of 30% and a cost savings of $1 million per year. Another example is a major retailer that
consolidated its servers, resulting in a reduction in energy consumption of 25% and a cost savings of
$500,000 per year. These case studies demonstrate the benefits of server consolidation planning and the
potential for significant energy and cost savings.

In addition to these benefits, server consolidation planning can also improve the overall reliability and
availability of the data center. By consolidating servers, data centers can reduce the number of physical
servers, leading to fewer points of failure and increased reliability. Additionally, server consolidation
planning can improve the manageability of the data center, as fewer servers require less management and
maintenance. By implementing server consolidation planning, data centers can achieve significant
improvements in reliability and availability, while also reducing energy consumption and costs.

In conclusion, server consolidation planning is a critical process in the data center energy efficiency course,
which involves reducing the number of physical servers in a data center while maintaining or improving the
overall computing capacity. By consolidating servers, data centers can reduce energy consumption and
costs, while also improving the overall efficiency and reliability of the data center. The server consolidation
planning process typically involves several steps, including assessment, planning, implementation, and
monitoring. By following best practices and considering the total cost of ownership (TCO) of the data
center, data centers can ensure a successful server consolidation effort and achieve significant energy and
cost savings.
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