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“As a community bank, we are committed to providing 
our customers with the products and services they 
need to enhance their lives. Flexential colocation 
services allow us to dedicate more time, attention,  
and resources to strengthening our banking services 
rather than managing a data center.”

–	Chip Clements, Executive Vice President, IT & Technology, 
Forcht Bank 

Introduction
In today’s fast-paced and data-centric business landscape, 
organizations rely on data as the lifeblood of their operations.  
From small enterprises to large corporations, data drives decision-
making, enhances operational efficiency, and fosters unparalleled 
customer experiences. But where does all this data reside, and how  
is it managed to make it available when needed? The answer lies 
in data centers—a critical infrastructure for transforming how 
businesses approach their IT needs. This whitepaper aims to provide 
a comprehensive understanding of data centers, their types, key 
components, infrastructure standards, and why they are indispensable  
for businesses of all sizes.

Abstract
Data centers play a crucial role in the  
modern business landscape, providing  
the infrastructure and services necessary  
for organizations to store, process, and 
manage vast amounts of data efficiently 
and securely. This whitepaper explores 
the definition and various types of data 
centers, their key components, infrastructure 
standards, and why they are essential  
for businesses of all sizes. We delve into 
the benefits of data centers, including 
data management, scalability, security, 
redundancy, and cost savings, highlighting 
their significance in today’s data-driven 
world. Additionally, we discuss the evolving 
nature of data centers and the importance  
of hybrid solutions to meet the ever-changing  
IT landscape.

http://flexential.com
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What is a data center?
At its core, a data center is a facility housing 
an extensive network of computer servers 
dedicated to the storage, processing, and 
distribution of large volumes of data. The 
primary function of a data center is to 
facilitate seamless data processing and 
storage, supporting organizations’ day-to-day 
operations and long-term growth strategies. 
To accomplish this, data centers rely on 
a physical infrastructure that includes a 
complex interplay of servers, storage devices, 
networking equipment, and environmental 
control systems. The management and 
operation of data centers can be handled 
internally by businesses, or they can be 
outsourced to specialized data center service 
providers who offer a range of services, such 
as colocation, cloud, and managed services, 
catering to different business needs.

http://flexential.com
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Types of data centers
Over the years, data centers have evolved to adapt to the diverse requirements of modern businesses. The following are the major types of data centers:

Enterprise (on-premises)
Physical facilities owned and operated by individual enterprises  
to meet their specific computing and storage demands

Managed services
Operated and maintained by third-party service providers

Colocation
Offer a hybrid solution where businesses rent space within an off-premises 
physical facility that provides essential infrastructure, including power 
supplies, cooling, and data center security

Cloud
These off-premises data centers are hosted and managed  
by third-party service providers, accessible to businesses online

Modern strategy
Leverage virtualization, cloud technologies, and advanced networking  
to deliver application workloads everywhere, ensuring seamless 
connectivity and data accessibility for businesses in a globalized world

Data center

http://flexential.com
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Types of data centers, explained

Enterprise (on-premises)
On-premises data centers are physical facilities owned and operated by individual enterprises to meet their specific computing and storage 
demands. These custom-built data centers offer businesses complete control over their IT infrastructure and data, making them an ideal choice  
for industries with stringent security and compliance requirements. However, maintaining an on-premises data center comes with the responsibility 
of deploying, monitoring, and managing the infrastructure, which can be resource-intensive.

Managed services 
As the name suggests, managed data centers are operated and maintained by third-party service providers. In this model, businesses lease 
servers, storage, and networking hardware from the data center provider while outsourcing the administration, monitoring, and management  
tasks to the experts. This approach suits organizations needing more space, expertise, or resources to manage their IT infrastructure in-house.  
By choosing managed services, businesses can focus on core competencies while leaving the technical complexities to the data center specialists.

Colocation 
Colocation data centers offer a hybrid solution where businesses rent space within an off-premises physical facility that provides essential 
infrastructure, including power supplies, cooling, and data center security. Companies maintain control over their hardware and servers while  
benefiting from the data center’s support and maintenance services. This model allows businesses of all sizes, including large enterprises, to enjoy  
the advantages of a professional data center environment without the upfront costs and complexities of building and managing a data center.

Cloud
Cloud data centers represent the epitome of flexibility and scalability in the data center landscape. These off-premises data centers are hosted 
and managed by third-party service providers, accessible to businesses online. Cloud data centers offer virtualized environments that can rapidly 
scale up or down based on demand, providing Infrastructure as a Service (IaaS) offerings that enable businesses to deploy resources and services 
on demand, paying only for what they use. As cloud adoption continues to grow, businesses leverage the cloud’s elasticity to support diverse 
workloads, including data-intensive applications and artificial intelligence (AI) processing.

Modern strategy
Today’s data centers are more than just single entities; they are interconnected across various types of data centers and cloud environments. 
Modern data centers leverage virtualization, cloud technologies, and advanced networking to deliver application workloads everywhere, ensuring 
seamless connectivity and data accessibility for businesses in a globalized world. The modern data center landscape is characterized by hybrid 
solutions, combining the best of on-premises, colocation, and cloud capabilities to address the dynamic needs of businesses.

http://flexential.com
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Key components of a data center

Data centers are complex ecosystems consisting of several crucial components that work in tandem to provide a reliable and  
high-performance infrastructure. Understanding these components is essential to grasp the data center’s significance in supporting 
business operations:

Data hall

The data hall refers to the physical space within 
the facility dedicated to housing IT equipment. This 
space is carefully optimized and environmentally 
controlled to maintain specific temperature and 
humidity levels, ensuring optimal performance  
and longevity of the hardware.

Physical security systems

Security is paramount in data centers, as they 
store sensitive and valuable data. Physical security 
systems, such as biometric authentication, 
surveillance cameras, access control systems, 
and monitoring, are implemented to protect the 
premises from unauthorized access, theft,  
and physical damage.

Power infrastructure

Support infrastructure comprises the  
equipment and systems that sustain the data 
center’s high availability and reliability. Key 
elements in this category include uninterruptible 
power sources (UPS) such as battery banks  
and generators, redundant power supplies,  
and backup cooling systems.

Environmental control

Data centers house numerous high-density servers 
that generate significant heat. Data centers employ 
advanced cooling systems such as computer room 
air conditioners (CRAC) and heating, ventilation, 
and air conditioning (HVAC) systems to ensure 
these servers operate within optimal temperature 
ranges. Proper environmental control safeguards 
against equipment overheating, preventing costly 
downtime and equipment failures.

IT infrastructure

The core components of a data center 
encompass the hardware and software necessary 
to operate and store data and applications.  
This includes storage systems, servers, network 
infrastructure (such as switches and routers),  
and information security elements (such as 
firewalls and encryption protocols).

Data center operations staff

The expertise and vigilance of data center 
operations staff are essential in ensuring  
smooth day-to-day operations. Data center 
personnel monitor and maintain the IT 
infrastructure and support systems 24/7. Their 
proactive approach helps identify and resolve 
potential issues before they escalate, ensuring 
maximum uptime and efficiency.

http://flexential.com
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Data center infrastructure standards
The data center industry adheres to various standards that define the quality, reliability, and security of data centers. The ANSI/TIA-942 standard 
is one of the most widely adopted guidelines for data center design and infrastructure management. This standard classifies data centers into 
different tiers, providing a basis for categorizing their capabilities and characteristics:

Site-wide shutdowns  
are required for maintenance  

or repair work. Capacity  
or distribution failures  

will impact the site.

A Tier 1 data center  
provides basic site infrastructure  

and limited protection against 
physical events. It consists  

of single-capacity components  
and a single, non-redundant 

distribution path. While Tier 1  
data centers are suitable  
for small businesses with  
non-critical applications,  
they lack the redundancy  

and fault tolerance required  
for mission-critical operations.

Site-wide shutdowns  
for maintenance are still required. 
Capacity failures may impact the 

site. Distributions failures will impact 
the site.

A Tier 2 data center  
offers redundant-capacity 

components, providing improved 
protection against physical events 

compared to Tier 1. However,  
it still features a single,  

non-redundant distribution path, 
making it more susceptible  

to downtime during maintenance  
or equipment failures.

Each and every capacity component 
and distribution path in a site can 

be removed on a planned basis for 
maintenance or replacement without 
impacting operations. The site is still 

exposed to an equipment failure  
or operator error.

A Tier 3 data center  
offers concurrently maintainable 

site infrastructure, ensuring 
protection against most physical 

events. It features redundant-
capacity components and multiple 

independent distribution paths, 
allowing components to be removed 

or replaced without causing  
end-user disruptions. Tier 3 data 

centers balance performance, 
redundancy, and cost-effectiveness  

for many businesses.

An individual equipment  
failure or distribution path interruption 

will not impact operations. A fault 
tolerant site is also concurrently 

maintainable.

A Tier 4 data center  
is characterized by fault-tolerant 

site infrastructure with redundant-
capacity components and multiple 

independent distribution paths. 
This level of redundancy ensures 

concurrent maintainability  
and zero disruption from planned 

and unplanned events, making Tier 4 
data centers the most robust  

and suitable option  
for mission-critical applications  

and enterprises that demand  
the highest levels of uptime.

Tier 1 Tier 2 Tier 3 Tier 4  
Basic capacity Redundant capacity components Concurrently maintainable Fault tolerant

http://flexential.com
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The business importance of data centers
Data centers serve as the bedrock of modern business operations, pivotal in driving success and competitive advantage. The following are the key 
reasons why data centers are crucial for businesses:

Redundancy and disaster recovery

Data centers offer redundancy and disaster recovery 
capabilities that minimize the risk of data loss and 
downtime. Redundant systems and backups ensure 
continuous data availability, even in the event of hardware 
failures or disruptions. Additionally, robust disaster 
recovery plans help businesses quickly recover data and 
operations in case of natural disasters, cyber-attacks,  
or other emergencies.

Cost savings

Data center services can lead to significant cost savings 
for businesses. Maintaining an on-premises data center 
requires substantial upfront infrastructure, staff, and 
maintenance investments. By leveraging third-party 
data center services, businesses can avoid these capital 
expenses and instead pay for the services they use, 
reducing operational costs.

Data centers are designed with security as a top 
priority. They implement multi-layered security 
measures, including physical security systems, 
firewalls, intrusion detection systems, and 
encryption protocols, to protect sensitive data from 
unauthorized access and cyber threats. This high 
level of security instills confidence in customers 
and partners, making data centers a preferred 
choice for critical data storage.

Security

Data centers provide businesses with 
unparalleled scalability. As organizations grow 
or experience fluctuating demands, data centers 
can easily scale their infrastructure up or down 
to match the requirements. The ability to scale 
efficiently ensures businesses can optimize their 
resource utilization and adapt swiftly to changing 
market conditions.

Scalability

One of the primary benefits of data centers  
is regionally centralized data management. 
Data centers provide a secure and organized 
environment for businesses to store vast 
amounts of data efficiently. This centralization 
streamlines data management and analysis, 
offering valuable insights into business 
operations and customer behavior.

Regionally centralized data management

http://flexential.com


9flexential.com | 888.552.3539 

The evolving nature of data centers
As technology continues to evolve, so do data centers. The modern data 
center landscape is witnessing an era of transformation driven by the growing 
adoption of cloud technologies and hybrid IT solutions. Data centers must 
embrace adaptability and flexibility to remain competitive and responsive  
to changing business needs.

Hybrid cloud IT solutions
Hybrid cloud solutions have emerged as a powerful approach to data  
center management. Businesses are increasingly adopting hybrid IT models 
that combine on-premises infrastructure, colocation, and cloud services to 
create a seamless and dynamic IT environment. Hybrid cloud solutions offer 
the best of both worlds, enabling businesses to retain control over critical 
applications and sensitive data while leveraging the cloud’s scalability  
and cost-efficiency.

Flexibility and adaptability
The data center of the future must be flexible and adaptable to address  
the ever-changing demands of modern business. As technologies evolve,  
data centers need to accommodate new hardware, networking solutions,  
and software innovations seamlessly. Embracing software-defined networking 
(SDN) and automation can enhance agility, enabling data centers to respond 
swiftly to emerging requirements.

Supporting distributed and demand-intensive workloads
The surge in data-driven applications, edge computing, and artificial 
intelligence (AI) has increased demand for distributed and demand-intensive 
workloads. Data centers must be capable of providing low-latency and  
high-performance computing to support these emerging use cases effectively. 
Edge data centers, located closer to end-users, are gaining prominence  
to cater to real-time data processing requirements.

According to Gartner, 35% of data 
center infrastructure will be managed 
from a cloud-based control plane by 
2027, from less than 10% in 2022. 
I&O professionals should focus 
this year on building cloud-native 
infrastructure within the data center, 
migrating workloads from owned 
facilities to co-location facilities or 
the edge, or embracing as-a-service 
models for physical infrastructure.

35%

http://flexential.com


Conclusion
Data centers are the backbone of modern business operations, providing the 
infrastructure and services necessary to store, process, and manage large volumes  
of data efficiently and securely. As businesses increasingly rely on data to drive 
growth and innovation, the significance of data centers continues to grow. From data 
management and scalability to enhanced security and cost savings, data centers offer 
numerous benefits to organizations of all sizes.

Flexential data centers and colocation
At Flexential, we understand the critical role that data centers play in empowering businesses to succeed 
in a data-driven world. Our interconnected data centers, colocation services, and cloud offerings are 
designed to deliver unrivaled security, redundancy, and efficiency, ensuring reliable and high-performing 
network connectivity wherever and whenever needed. Empower your hybrid cloud IT solution with 
Flexential and experience the power of our tailored solutions for your organization’s unique needs.

Download a guide or request a visit to learn more. 

https://www.flexential.com/data-centers

