FNT Whitepaper

Understanding the Foundations
of Capacity Optimization
In Data Centers

In the elaborate world of data center operations, capacity optimization stands as
a pivotal concept that encompasses a broad spectrum of strategic, operational,
and environmental considerations. This whitepaper aims to demystity the various
aspects of capacity optimization, illustrating how it is crucial not only for enhancing
performance metrics but also for achieving greater financial outcomes and

environmental responsibility.
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Understanding the Foundations of Capacity Optimization in Data Centers

In this Whitepaper

This whitepaper is designed to arm data center managers, IT
professionals, and corporate executives with the knowledge to
implement strategic capacity optimization initiatives effectively.
By detailing both foundational and advanced optimization
technigues, the paper aims to:

* |[lustrate the broad spectrum of optimization opportunities,
from physical infrastructure adjustments to advanced
virtualization strategies.

 Provide actionable insights and practical steps that readers can
apply to enhance their data center operations.

« Advocate for a proactive approach to capacity design and
management, emphasizing the importance of anticipating
future needs rather than merely reacting to capacity shortfalls.

Structured around a comprehensive exploration of data center
capacity optimization, readers will be equipped with a deep under-
standing of the critical role that effective capacity optimization
plays in the sustainability and success of modern data centers. The
journey through the complex landscape of data center manage-
ment begins with first recognizing the challenges and embracing

the myriad opportunities for optimization that lie ahead.
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N

oy Findings at a Glance

Technological innovations, sustainability and
economic efficiency are the 3 main drivers for
optimization.

Approach for operational efficiency from
these perspectives: Ideal space use, power and
environment management.

Operational constraints like physical and
power capacity or space limitations need to
be considered.

Capacity planning, documentation and conduct-
ing audits are the best practices for DC perfor-
mance optimization.

Data analytics and Al to forecast future needs
will help to automate complex decision-making
Drocesses.

Monitoring, scalability, and predictive
capabilities are crucial for long-term success.
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The Imperative for Optimization

04 Data Center Management &

Today's data centers are the backbone of the global digital economy, tasked with Optimization Challenges

handling an ever-growing volume of data driven by the increased use of cloud

, , : cen : 05 Essential Strategies for
computing, hosted services, the Internet of Things (loT) and artificial intelligence Data Center Management &

(Al). With these technologies driving up the complexity and load on data centers, Optimization

the need for robust capacity optimization strategies has never been more critical. 06 Achieving a Higher-Level
L f L of Data Center Capacity
In addition to the vast growth of workloads, data center capacities and processes Optimization

are under strain by a rapid change in technology, density, and the return of liquid
07 Limitations of Typical Data

cooling. These strategies are essential not only for managing the sheer scale of Center Resource Capacity
, , o Solutions
compute and data storage, but also for navigating the complexities of modern IT
environments which demand high resilience and flexibility. 08  Conclusion - What’s Next?
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Defining Capacity Optimization

Capacity optimization in data centers has many dimensions.
The most obvious of those dimensions are the management of
available physical and logical resources that are commonly as-
sociated with data centers (e.g. data storage, computation and
networking throughput). However, there are other valuable re-
sources that are also worth optimizing, including:

Space Use

* Rack Design / Layout: Efficient arrangement of equipment
within racks can maximize the amount of space that is available
to data center clients. In addition, optimal infrastructure layouts
can improve airflow, thus reducing cooling needs and balance
power distribution.

e Virtualization: Helps in reducing the physical footprint by maxi-
mizing the utilization of physical hardware.

« Expansion Avoidance: Data centers are expensive and time-
consuming to design, build and expand so making best use of
available space can avoid or delay future building works.

Power and Environment Management

* Power Usage Effectiveness (PUE): Improving PUE through
energy-efficient equipment, right-sizing power systems and
practices like efficient power distribution.

 Demand Analysis and Response: Understanding the peak and
average power usage to ensure that the power infrastructure is
neither under-provisioned (risking system downtime) nor over-
provisioned (wasting resources). This may also include managing
power usage / storage in response to utility prices or power
availability to reduce costs.

* Cooling and Environmental Control: Optimizing localized air
flow with techniques such as hot/cold aisle containment and
understanding equipment tolerance to heat-failure to better
manage the data center climate. The dynamic nature of airflow
and cooling make this one of the most challenging dimensions
to monitor and manage.
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Network Infrastructure Management

e Connectivity: Ensuring effective connectivity, of patching
(particularly in meet-me rooms), as well as resilient network

connections to prevent downtime and maintain high availability.

« Bandwidth and Traffic Management: Optimizing network
performance by managing network links and/or bandwidth

allocations efficiently.

Asset Management

* Inventory Management: Keeping track of all assets (devices,

connections, etc), their utilization, current operational status
and lifecycle to optimize investments.

Lifecycle Management: Maintaining and refreshing hardware /
software to ensure they are fit for use and remain supported.

Stranded Assets: If any of the key capacity dimensions (power,
space, network or cooling) reaches exhaustion then no further
equipment can be added, thus leaving any remaining capacity
across the other dimensions unusable (lost or stranded). For
example, if all power capacity is consumed, but there is still 50%
of rack space available, then half of the data center effective-
ly remains unutilized. Asset management is responsible for
identifying unused, underused or abandoned assets ('stranded
assets’) and finding ways to reintegrate them into productive
use or retire them efficiently.

Sub-optimal Sizing / Utilization - A lack of coordination or
understanding between IT equipment selection and data center
capacity planning can lead to inefficient use of space and
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resources. For instance, selecting oversized equipment such as
a 6U server when not all slots are populated results in wasted
space and capacity, despite the equipment being designed to
maximize density and efficiency.

Resource Capacity Planning

Capacity Planning for Resilience: Ensuring there are enough
resources available to handle operations during normal and
crisis situations without overspending on unused capacity.

Redundancy: Implementing redundant systems and backups
to guarantee data integrity and availability during failures.

Scalability and Future-proofing: Employing and managing
modular solutions that can be right-sized as demands increase
or decrease.

Predictive Analysis: Using predictive analytics to forecast
future needs and plan expansions or upgrades without
excessive CAPEX spend.

Sustainable Practices

Reducing the carbon footprint through more efficient systems
and sustainable practices is increasingly important for environ-

mental responsibility and regulatory compliance in some regions.

True progress in this area requires optimization across all sub-
systems as a whole, not just one sub-system at a time.

The optimization process itself involves an awareness of what
capacities are worth optimizing, followed by an assessment of

current utilization, accurate forecasting of future needs and the
implementation of strategies that find the optimal mix of these

elements. Clearly, optimizing capacity enhances overall opera-

tional effectiveness.

& “l].__ -

R W

01

02

03

04

05

06

07

08

09

FNT

simplify complexity

In this Whitepaper
Key Findings at a Glance

Unlocking Data Center
Potential with Capacity
Optimization

Data Center Management &
Optimization Challenges

Essential Strategies for
Data Center Management &
Optimization

Achieving a Higher-Level
of Data Center Capacity
Optimization

Limitations of Typical Data
Center Resource Capacity
Solutions

Conclusion - What’s Next?

About FNT


https://fntsoftware.com/files/downloads-en/white-paper/FNT%20Whitepaper_Capacity%20Optimization%20in%20Data%20Centers_EN_mobile.pdf

Understanding the Foundations of Capacity Optimization in Data Centers

Trends Driving the Need for Optimization

The key trends driving the need for DC resource optimization include:

Technological Innovations:

As digital transformations accelerate, data centers must adapt to handle
technologies that require intensive computational power and data storage
capabilities. At the forefront of this trend is the rise of generative Al, which
s predicted to be a major contributor to a doubling of data center power
use between 2022 and 2030 and their increase in high-performance, power-
-intensive GPUs. These technologies are likely to necessitate rethinking
existing layouts and capacity models to accommodate more sophisticated
hardware configurations, whilst minimizing physical footprint expansion.

Environmental Sustainability:

There is a growing mandate for data centers to reduce their environmental
impact. This involves adopting energy-efficient technologies, improving
Power Usage Effectiveness (PUE), and integrating renewable energy
sources. Renewable energy sources such as wind and solar are inherently
variable, with their power output fluctuating due to changing weather
conditions. This impacts availability and consistency of power throughout
each day. These variety of factors combined are likely to necessitate more
effective and sophisticated capacity optimization.

Rethinking existing
layouts and capacity
models, improving power
usage effectiveness
(PUE) and integrating re-
newable energy sources.

01

02

03

04

05

06

07

08

09

FNT

simplify complexity

In this Whitepaper
Key Findings at a Glance

Unlocking Data Center
Potential with Capacity
Optimization

Data Center Management &
Optimization Challenges

Essential Strategies for
Data Center Management &
Optimization

Achieving a Higher-Level
of Data Center Capacity
Optimization

Limitations of Typical Data
Center Resource Capacity
Solutions

Conclusion - What’s Next?

About FNT


https://fntsoftware.com/files/downloads-en/white-paper/FNT%20Whitepaper_Capacity%20Optimization%20in%20Data%20Centers_EN_mobile.pdf

"_,i'ﬁ'lf_QUV/ng sfructura/

[:apaC/ty optimization
leadersh/p can be a
5/gn/ﬁcant cam/:zet/t/ve
advantage.

Economic Efficiency:

In a global environment of escalating energy costs and economic uncertainty,
optimizing data center capacity is an imperative for driving desired cost
savings. As described earlier, efficiently utilized resources reduce operational
expenses and defer costly infrastructure expansions by maximizing the use of
existing assets.

Colocation and Distributed Architectures:

The shift towards colocation and the use of distributed data center architectures
introduces additional layers of complexity in capacity management. These
arrangements require a nuanced approach to optimization that considers not just
the physical and computational capacities but also the logistical and strategic
challenges posed by managing multiple, geographically dispersed sites.

Increased competition:

Increased competition in the data center industry is squeezing profit margins
as costs for advanced technology, energy, and compliance rise. Having structural
capacity optimization leadership can be a significant competitive advantage. It
can help to maintain or increase profitability and even increase attractiveness
for investors and/or with the formation of strategic partnerships.
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Data Center Management & Optimization Challenges

The dynamic landscape of data center management presents a myriad of challenges that directly impact their
operational efficiency, business competitiveness, and environmental responsibility. These challenges have the

potential to constrain every data center as it embarks upon in its quest for optimal operational performance.

Business Models and Operational
Constraints

The business model for successful data center operations hinges
on achieving high uptime, minimal latency, high client utilization
of resources and maximum cost-efficiency. However, these goals
are often constrained by:

Physical Capacity and Space Limitations:

Many data centers face spatial constraints that hinder the
addition of new equipment or network capacity. This is espe-
cially true of older sites that have been managed manually and/
or without modern DCIM solutions. In these situations, the
reconfiguration of existing infrastructure and efficient space
utilization are top priorities.

Power Capacity:

As the density of server racks and device power consumption increas-

es, so does the demand for power, creating a significant challenge in

managing available power supply without exceeding capacity limits.

Environmental Impact:

Regulatory Pressures: Data centers are increasingly expected
to minimize their environmental footprint, addressing not only
energy efficiency but also broader sustainability issues such as
carbon emissions and electronic waste.

Sustainable Practices: Implementing green data center practic-
es, such as using renewable energy sources and participating in
carbon offset programs, becomes both a challenge and an op-
portunity for capacity optimization.
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Planning for Future Capacity Needs

The unpredictable nature of technological advancements such as
the rise of generative Al and associated data consumption pat-
terns makes future-proofing of data center capacity a complex,
vet critical task. Data centers must be designed to scale effec-
tively without incurring unnecessary costs of over-provisioning,
and wasted resources.

Scalability and Flexibility:

As data centers evolve towards more distributed architectures,
including distributed / edge computing, the challenge of maintain-
ing connectivity and managing data traffic increases. The need

for a scalable infrastructure that can adapt quickly to changing
demands and the tools that manage scalability are paramount.

Holistic Optimization Challenges:

* Interdependencies: Optimizing one subsystem (like power)
without considering its impact on others (such as cooling and
space) can lead to inefficiencies and increased costs. Therefore,
optimization needs to be considered holistically.

e Consolidated Data Sets: Utilizing comprehensive data
aggregation and management tools are also essential for
effective whole-of-data-center decision-making and opti-

mization. Data consolidation provides a holistic view of the 01
data center’s operations. 02
03
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The Need for Comprehensive
Management Solutions

Addressing these challenges requires more than just incremental
improvements; it calls for a transformative approach to data
center management that traverses all sub-systems. This calls for
the introduction of comprehensive management suites that not
only tackle these challenges but also paves the way for innova-
tive optimization strategies discussed in subseguent sections of
this white paper.
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Essential Strategies for Data Center Management
a Optimization

This section of the white paper explores the essential strategies and methodologies that constitute the
backbone of effective data center management and optimization.

Core Areas of Focus utilization rates, enhances system resilience, improves disaster
recovery capabilities and boosts overall data center agility.
Modern Data Center Infrastructure Management (DCIM)

solutions deliver: Power Management:
 Improving Power Usage Effectiveness (PUE): Strategies
Space Optimization: such as adopting efficient power supplies, enhancing airflow
e Optimal Rack Layout: Effective space utilization begins with management, and implementing advanced cooling technolo-
optimal rack layout planning, which maximizes both the gies are crucial for reducing the PUE ratio. This measure indi-
physical space and the efficiency of the cooling systems. cates how efficiently a data center uses energy.
 Virtualization and Consolidation: These technologies are  Demand Response: This involves adjusting power usage based
pivotal for reducing physical infrastructure. Virtualization, when on utility incentives or energy availability, reducing costs and
well-managed, enhances increases physical infrastructure contributing to grid stability during peak demand periods.
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e Cooling and Environmental Control: \While Heating / Cooling
(HVAC) and occasionally humidity control are separate sub-
systems, with their own optimization levers, they are also sig-
nificant power consumers within a data center. In particular,
cooling can be one of the hardest metrics to predict and man-
age due to the complex dynamics within a data center. Ad-
vanced approaches include tools that use computational fluid
dynamics (CFD). Despite their distinct functions, enhancing
heating / cooling efficiency can significantly reduce a data
center’s overall energy consumption, necessitating integrated
planning / management. The rise of liquid cooling in its various
formats (direct-to-chip, immersion, rear-door heat exchange,
liquid-to-air heat exchange, cold plates, chilled door, etc.) to al-
low, respectively compensate for the considerable increase in
power density in racks adds an additional layer of complexity to
capacity planning.

o

e Environmental Sustainability Practices: Adopting green tech-
nologies and practices, such as using renewable energy sources
and participating in carbon offset programs, helps data centers
reduce their environmental impact and make progress towards
sustainability goals.

Implementing Leading Practices

Practical steps can be applied by leading DCIM solutions to
enhance data center performance, including:

Effective Capacity Planning:

Employing sophisticated tools and techniques for capacity planning
ensures data centers can anticipate future needs and scale resources
In @ manner that aligns with demand, avoiding both underutilization
and costly over-provisioning.

Documentation:

Having accurately documented records about the data center
infrastructure is essential from plan to design to build to hand-
over and ongoing operations.
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Conducting Audits:

However, it's important to note that the initial conceptual
design will almost never remain static in practice. Data Centers
are dynamic environments where change is both inevitable

and continual. Even the fundamental assumptions used to
ouide the initial design are likely to be disproven within the first
few months / years of operations. Comprehensive audits

help establish a baseline of current operations and pinpoint
areas where capacity and performance improvements can be
achieved. On-demand analysis / audits also allows for compar-
ing actual (real-life) infrastructure with expected (as document-
ed in the system).

Continuous Monitoring:

Utilizing advanced monitoring tools that provide real-time data
and analytics is essential. These tools help in making informed
decisions that optimize performance and resource utilization.
Utilizing systematic monitoring also provides the real-time data
required to trial and assess continuous improvement of opera-
tional processes.

"The big difference in working
with FNT compared to many
other software providers IS the
high degree of flexibility ame
the willingness to respond to
individual custemer | require-
ments. FNT'S deve/apers gre :

expesienced spemahsﬁ W/jO
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Achieving a Higher-Level of Data Center

Capacity Optimization

Building on the foundational strategies outlined in the previous sections, this part of the white paper explores

advanced technigues and approaches to propel data center capacity optimization further. These features

represent the promised land of advanced DCIM solutions, and include features such as:

Advanced Infrastructure Management

Asset Management:

e Automated Systems for Asset Tracking: Implementing com-
prehensive asset management solutions allows for real-time
tracking and management of data center components. This not
only improves asset utilization but also extends the lifecycle of
hardware through better maintenance schedules and replace-
ment strategies.

 Lifecycle Management of Hardware and Software: Compre-
hensive lifecycle management ensures that data centers can
keep up-to-date, maintaining high levels of performance and
security.

Compute, Storage, and Network Infrastructure:

DCIM solutions are responsible for providing a centralized source
of knowledge about many forms of infrastructure and resources
within a data center. The following advanced functionalities,
when integrated with third-party solutions, represent future
optimization possibilities:
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 Dynamic Resource Allocation: Leveraging automated systems
and Al-driven tools to dynamically allocate computing resources
based on real-time demand helps maximize utilization while
minimizing waste. This includes dynamic powering up/down of
resources on an as-needed basis.

 Software-Defined Networking (SDN): SDN provides an ag-
ile networking infrastructure that can efficiently manage data
flows across the data center, enhancing performance and
reducing operational complexity.

FNT

Leveraging Data Analytics and Artificial simplify complexity
Intelligence

01 Inthis Whitepaper

As with the third-party integrations for dynamic resource optimi- 02 Key Findings at a Glance

zation indicated above, DCIM solutions are a valuable data source .
03 Unlocking Data Center

to advanced data analytics for next-generation data center oper- gotentialwith Capacity
ptimization

ations. The possibilities here include:

04 Data Center Management &
Optimization Challenges

Predictive Analytics:
05 Essential Strategies for

Utilizing predictive analytics tools can forecast future needs and Data Center Management &
trends, allowing data centers to prepare for upcoming demands Optimization
without over-provisioning. This predictive capability is crucial for 06 Achieving a Higher-Level
, , , Ffact of Data Center Capacity

scaling operations in a cost-effective manner. Optimization

_ _ o . 07 Limitations of Typical Data
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Understanding the Foundations of Capacity Optimization in Data Centers

Enhancing Disaster Recovery and
Business Continuity

Robust Disaster Recovery Solutions:

Advanced optimization technigues include the development
and implementation of comprehensive business continuity and
disaster recovery plans that ensure data integrity and quick
recovery in the event of a disruption.

Capacity Planning for Resilience:
In addition to solution right-sizing for customer demands,

capacity planning plays a vital role in disaster recovery and busi-

ness continuity strategies. By anticipating potential system

failures and scaling resources accordingly, data centers can main-

tain service continuity under various scenarios.
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Economic and Environmental Benefits

Cost Savings and ROI:

By adopting high-level optimization strategies, data centers
can achieve significant cost savings through reduced energy
consumption, improved asset utilization, and minimised need
for physical expansion.

Reduced Carbon Emissions:
Optimized data centers are more energy-efficient and can

significantly lower their carbon footprint by integrating renewable

energy sources and adopting sustainable operating practices.
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Case Study: Colt Data Center Services (Colt DCS)
Colt DCS, a leader in hyperscale data centers with over 1,000 customers in the world’s most
data-critical industries, illustrates the impact of these fundamental optimization strategies.

Colt DCS selected FNT Software as its partner to replace home-grown inventory systems in
2014. Colt DCS leveraged FNT's advanced DCIM (Data Center Infrastructure Management)
capabilities to overhaul their infrastructure management.

Colt DCS faced significant challenges with its central management system, including poor
user experience due to outdated platforms reliant on legacy software causing compatibili-
ty and functionality issues, leading to low user satisfaction and engagement. Additionally,
performance and reliability were inconsistent as many critical IT platforms, including those
moved to the cloud, were not deployed efficiently.

Solution

The integration of FNT Command and FNT Staging Area transformed Colt DCS's operational
framework, allowing for a more dynamic, responsive IT environment. These tools provided
Colt with the capabilities to effectively manage their hyperscale data center operations, en-
suring high availability and reliability.

One of the standout features implemented by Colt was the Mandator functionality of FNT
Command, which allowed for precise data segregation and access control. This feature was
instrumental in managing customer data across different market segments, enhancing
data privacy without duplicating resources.

“Mandator functionality is one of the most powerful features of
FNT Command when it comes to data segregation,”

Terry Lee-Blay, Technical Specialist (DevOps) at Colt DCS.

The optimization efforts led to significantly improved system performance and customer
satisfaction. The ability to manage complex, multi-cloud environments and maintain high
service levels exemnplifies the practical benefits of foundational data center optimization
practices. Furthermore, Colt has relied upon FNT to achieve comprehensive near-term Sci-
ence Based Targets to reduce emissions and is actively developing long-term targets and a
Net-Zero strategy.

. Customer Success Story: Colt Data Center Services (Colt DCS)
FNT Supports Colt Data Center Services’ Evolution to a Leading Provider
of Hyperscale Data Centers
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Understanding the Foundations of Capacity Optimization in Data Centers

Limitations of Typical Data Center Resource Capacity
Solutions

This section of the white paper delves into the limitations and challenges that often accompany traditional data
center resource capacity solutions. Understanding these limitations is crucial for data center operators as they seek
to improve and evolve their infrastructure management practices beyond conventional methods. As Data Center
operators seek to embark on their DCIM transtormation journeys, the following considerations come into play:

Common Limitations Integration Challenges:
Many data centers struggle with the integration of diverse sys-
Common Limitations include: tems and technologies. Legacy tools might not seamlessly inter-

act with newer solutions, leading to inefficiencies and potential

Long Deployment Times and High Complexity: gaps in management capabilities.

Traditional tools for data center management often involve

comple deployment processes that can take considerable time Process Inefficiencies:

to implement. These tools can also be inflexible, making it Data center operations are constrained by outdated or cumbersome
difficult to adapt quickly to changing needs or integrate new administrative / operational processes that slow down respon-
technologies. siveness. This is exacerbated by a lack of up-to-date data about re-

source availability, which in turn prevents automation initiatives.
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Understanding the Foundations of Capacity Optimization in Data Centers

Siloed Management:

Data centers frequently manage their power, cooling, network,
space and other resources as separate entities. Whilst each can be
managed in isolation, it prevents holistic and cohesive optimization.

Specific Challenges in Device and Data
Center Monitoring

Specific challenges include:

Basic Monitoring Limitations:

Conventional monitoring solutions might provide only surface-level
or single sub-system insights, lacking the depth needed for compre-
hensive analysis and proactive management. These systems may fail
to offer the granularity required for modern data centers, which man-
age vast arrays of interconnected devices and complex operations.

Future Planning and Scalability Issues:

Traditional capacity solutions often do not adequately support
scalable and flexible future planning. They may lack the pre-
dictive capabilities necessary to effectively forecast long-term
needs, leading to either underutilization or capacity strain.
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Performance and Reliability Concerns

Other concerns include:

Inconsistent or Incomplete Performance Levels:

Legacy systems can exhibit inconsistent performance, which may
not meet the high standards required for modern data center
operations. Issues such as downtime, slow response times, com-
plex version upgrades, and inefficient human resource allocation
are common with outdated tools.

Reliability and Security Challenges:

Older capacity optimization tools might not offer the robustness
and reliability expected in today's data center environments,
where any amount of downtime can lead to significant financial
losses and damage to reputation. This is particularly true for
security protection, where the latest updates / patches are nec-
essary to protect highly targeted infrastructure.

Data Management and Insight
Difficulties

Data-driven insights are a key focus of modern DCIM solutions,
with features such as:

e Granular Data Segmentation: Many legacy systems lack the
capability to finely segment data based on specific criteria such
as region, customer, device or service type. This limitation can
hinder effective asset / infrastructure management and com-
pliance with local regulations.

* Integration with Customer Self-Service Capabilities: As
data centers evolve to meet the demands of hyperscale and
colocation environments, the need for sophisticated customer
self-service capabilities increases. Older systems often fall
short in providing these functionalities, which are crucial
for enhancing customer experiences, self-optimization and
operational transparency.

The resource optimization limitations of typical DCIM solutions
underscore the need for innovative approaches that can address

the needs and complexities of modern data center environments.
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“The high level of trust
and comprehensive
knowledge is a major ad-
vantage in the collgbora-
tion. This enables rapid
Implementation without
major reworking. The

simple and modern user
interfaces glso speed up
many.processes.”

iy Mal’k us, Koch,

[j:‘eputy Product Manager forFNT at the Federal Employment
% AdERey

Conclusion - What's Next?

It's clear that the journey towards achieving optimal data center resource
efficiency, scalability and sustainability is both complex and continuous.
The insights and strategies discussed throughout this white paper not only
highlight the foundational and advanced technigues necessary for effective
optimization but also underscore the transformative impact these practices
can have on data center operations.

It examined various dimensions of capacity optimization, from the funda-
mental aspects of space, power, and cooling management to the more intricate
challenges of network infrastructure, asset lifecycle management, and
advanced predictive analytics across all DC sub-systems.

One of the core themes presented is the significance of proactive planning

in data center management. Anticipating future needs rather than reacting
to capacity shortages or system inefficiencies is vital for exceeding customer
expectations, maintaining operational excellence and ensuring business
continuity. This proactive approach not only helps in managing immediate
challenges but also long-term developments, ensuring that data centers can
adapt to rapid technological advancements and changing market demands.
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Understanding the Foundations of Capacity Optimization in Data Centers

The journey of capacity optimization does not end with the implementation of
advanced technologies or the achieverment of a high level of operational effi-
ciency. Rather, it requires an ongoing commitment to continuous improvement
and innovation. Data centers, and the DCIM solutions that support them, must
remain agile, continuously evolving to potential challenges and new opportu-
nities as they arise. Such solutions must offer a holistic approach to managing
and enhancing data center capacities, providing the tools necessary to achieve
immediate improvements and long-term goals.

As data centers continue to evolve into more complex and critical components
of global infrastructure, the strategies for their optimization will also need to
advance. By embracing the principles, practices and solutions outlined, data
center stakeholders can ensure they are well-prepared to meet the challenges
of today and the opportunities of tomorrow.

Thank you for dedicating your valuable time to delve into the
strategic and complex world of capacity optimization in data
centers. We hope this journey has not only broadened your
understanding but also ignited a vision of how integrated DCIM
strategies can dramatically enhance your data center opera-
tions. Whether you're looking to improve efficiency, scale sus-
tainably, or revolutionize your data management practices, the
concepts discussed here provide a robust framework for making
impactful changes.

Are You Ready to Transform Your Data Center?

If you are contemplating the next steps in advancing your data
center’s capacity optimization and feel ready to discuss practical
solutions, we invite you to reach out to us. Our goal is to partner
with you to develop a data center environment that maximizes
performance and cost-effectiveness while meeting the highest
standards of sustainability.

@ Contact us today to start a conversation
about how we can help you achieve these

goals. Let's work together to build a future
where your data center operations are opti-

mally aligned with your business objectives.

01

02

03

04

05

06

07

08

09

25

FNT

simplify complexity

In this Whitepaper
Key Findings at a Glance

Unlocking Data Center
Potential with Capacity
Optimization

Data Center Management &
Optimization Challenges

Essential Strategies for
Data Center Management &
Optimization

Achieving a Higher-Level
of Data Center Capacity
Optimization

Limitations of Typical Data
Center Resource Capacity
Solutions

Conclusion - What’s Next?

About FNT


https://www.fntsoftware.com/en/contact-demo/contact-us
https://fntsoftware.com/files/downloads-en/white-paper/FNT%20Whitepaper_Capacity%20Optimization%20in%20Data%20Centers_EN_mobile.pdf

Understanding the Foundations of Capacity Optimization in Data Centers

About FNT

FNT GmbH, headquartered in Ellwangen (Jagst), Germany, simplifies the man-
agement of highly complex digital infrastructures in companies and public
authorities with its FNT Command Platform. With the cloud-enabled “software
made in Germany”, IT, telecommunications and data center infrastructures can be
efficiently recorded as digital twins and documented across all levels from build-
ings to digital services. The software also offers open interfaces and numerous
functions for planning, implementing and automating transformations and
changes in an integrated manner. FNT’s customers include more than 500 com-
panies and government agencies worldwide, including more than half of the
DAX-40 listed corporations. FNT operates offices in several locations in Germany
as well as in New York, Singapore and Timisoara and has an international partner
system with market-leading IT service providers and system integrators.

FNT Solutions Inc.
5 Penn Plaza, 23rd Floor,
New York, NY 100071

Phone: +1973 590 2627
E-Mail: info@fntsoftware.com

fntsoftware.com
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