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Foreword

From the Desk of Chris Hinkle

As we stand at the threshold of what can only be described as a pivotal period in the
technological arena, the market’s currents are as dynamic as they are promising. This is a time

characterized by rapid advancements, shifting paradigms, and an unmistakable zeal for the

future that is both infectious and inspiring. The essence of this period is not just about the
je evolution we are witnessing but also about the vibrant opportunities it heralds for businesses

ready to embrace change and navigate the complexities it brings.

< NVIDIA © BROADCOM

In the heart of this transformation, two names stand out, each signifying distinct aspects of the market’s fluidity: Broadcom and Nvidia.
Broadcom’s recent acquisition of VMware for $69 billion marks a watershed moment, potentially reshaping the IT landscape in ways that
are profound and far-reaching. This move, a testament to Broadcom CEO Hock Tan’s vision of enhancing the company’s presence in the
software space, is not without its risks. The transition from VMware’s perpetual license model to a subscription-based model, while aligning
with current software consumption trends, introduces a layer of uncertainty for customers accustomed to the former’s predictability and

upfront value.

This strategic shift, positioned as simplifying VMware’s product portfolio and ensuring its offerings are more attuned to modern business
needs, is a gamble. It’s a gamble on the market’s readiness to adapt and on the inherent value proposition that Broadcom believes it can
deliver. Yet, it’s a move that has not been met without skepticism. The concerns among VMware’s customer base and the broader industry
underscore the inherent risks involved in such a dramatic change — risks that are magnified by Broadcom’s aggressive approach to cost-

cutting and focus on financial efficiencies.

On the other side of the spectrum, Nvidia emerges as a beacon of innovation, especially in the realms of Al and generative Al. With its
NVIDIA Al Foundations suite and the introduction of cutting-edge GPU technologies like the NVIDIA L4 Tensor Core GPU and NVIDIA H100
NVL GPU, Nvidia is actively shaping the Al trajectory. These developments are emblematic of Nvidia’s commitment to empowering
businesses to harness the full potential of Al, from enhancing drug discovery to refining custom Large Language Models (LLMs) for a myriad

of applications.

The contrast between Broadcom’s strategic maneuvering and Nvidia’s innovation-driven expansion paints a vivid picture of the market’s
dynamism. It’s a landscape filled with opportunities, yes, and also fraught with challenges that necessitate careful navigation. The
implications for hardware decisions in colocation environments are significant, underscoring the need for businesses to choose

infrastructures that not only meet their current needs but are also adaptable to the evolving demands of Al and cloud computing.

As you embark on reading this white paper, we invite you to consider it as more than just a guide. View it as a lens through which to view
the market’s complexity, its risks, and its boundless potential. It is with this mindset that we have curated insights and recommendations

that we believe will serve not just as a roadmap but as a compass in the exciting, albeit turbulent, times ahead.
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Introduction

The practice of colocation is increasingly recognized as a crucial component of a modern company’s IT strategy. This approach not only
secures enhanced physical security and access to enterprise-grade infrastructure but also guarantees reliability through professionally

managed power supply, cooling, and networking capabilities.

As the digital era continues to unfold, the significance of colocation services is amplified by the burgeoning demand for computing
solutions that are both efficient and scalable. What began as a method primarily utilized for basic data storage and management has
evolved dramatically in response to the technological advances in artificial intelligence (Al) and the requisite processing power for such
endeavors. The role of Graphics Processing Units (GPUs) has come to the fore, their capability for parallel operations rendering them
indispensable for Al and machine learning tasks. This shift necessitates a comprehensive reevaluation of hardware configurations within

colocation environments, signaling a move towards more specialized hardware solutions.

This paper aims to lead the reader on an prescriptive journey into the evolving realm of hardware selection for colocation services, with a
focus on the comprehensive integration of diverse technologies, including but not limited to GPUs, Al capabilities, and the latest
advancements in server, networking, and storage technologies; selections vital for enhancing computational capabilities, ensuring efficient

data management, and optimizing the overall performance of colocation environments.

Intended for IT decision-makers, Chief Technology Officers (CTOs), infrastructure managers, and businesses considering colocation for their

operations, this whitepaper is a compass for navigating the complex decisions surrounding hardware investments.

From Al to Z: A Comprehensive Guide to Colocation Hardware Considerations AVA
AVAYA



Strategizing Hardware Selection for Colocation

A Comprehensive Guide

Moving to a colocation environment represents a shift in how businesses manage their IT infrastructure. This strategic transition demands
careful consideration of hardware selection to ensure that your infrastructure meets your current needs and is primed for future demands.
This guide outlines the critical aspects of hardware selection for colocation, emphasizing durability, performance, compatibility, and the

unique requirements across servers, storage, and networking equipment.

General Hardware Considerations for Colocation

Selecting the ideal hardware for colocation is not just a task; it’s a strategic move that shapes your IT infrastructure’s present capabilities
and future resilience. A well-thought-out selection process, prioritizing durability, performance, and compatibility, lays the foundation for
sustained operational success and scalability. Here’s an integrated approach to selecting hardware that aligns with the nuanced

requirements of colocation facilities:

@ Durability and Reliability

+ Choose hardware with a proven track record of reliability, capable of enduring the demands of high-load operations typical in

colocation environments.
+ Opt for equipment that has undergone extensive stress testing to withstand operational, transport, and installation stresses.

« Evaluate manufacturer support and warranty options, prioritizing those with comprehensive service agreements to minimize potential

downtime.
A performance and Scalabilit
\y Yy

+ Conduct a thorough assessment of your current computational needs while considering the potential for future expansion. This
foresight helps in selecting hardware that can accommodate growth without necessitating premature upgrades.

+ Incorporate technologies that support scalability, such as modular server components or cloud-integrated storage, facilitating easy
adaptation to evolving computational demands.

+ Use industry-standard benchmarks to compare hardware performance across relevant metrics, ensuring efficiency and cost-
effectiveness over the hardware’s lifespan.

8, |
E_* Compatibility and Integration

« Ensure the selected hardware seamlessly integrates with the colocation provider’s infrastructure, including rack space dimensions,
power supply specifications, and cooling system capabilities.

« Verify software compatibility with your existing stack, including operating systems and application software, to streamline software
deployment and migration processes.

+ Assess how the hardware fits into the broader ecosystem of tools and services you utilize, ensuring compatibility with automation
tools, monitoring solutions, and security platforms for enhanced operational efficiency.
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Strategic Considerations

When fine-tuning your hardware selection for colocation, aligning with your strategic priorities is also a factor. Beyond the fundamentals of
durability, performance, and compatibility, additional strategic considerations come into play, enhancing your setup’s efficiency, security,

and overall alignment with business objectives. Here are a few to consider:

Q-:) Sustainability and Environmental Impact

Choose hardware that is energy-efficient and designed with
sustainability in mind supporting green initiatives and reducing the
carbon footprint. This is increasingly important for businesses

committed to environmental responsibility.
éo Compliance and Regulatory Requirements

For businesses in regulated industries, select hardware that facilitates
compliance with legal and industry standards (such as HIPAA for
healthcare, GDPR for data protection in Europe, or SOC 2 for service
organizations). This includes hardware that supports secure data

storage, encryption, and other security measures.
f Business Continuity and Disaster Recovery

Align hardware choices with business continuity plans by prioritizing
systems that offer robust backup solutions, failover capabilities, and

support for disaster recovery strategies.
9 Innovation and Competitive Advantage

For businesses prioritizing innovation, select hardware that can

g
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@
%
.
N
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support cutting-edge technologies (like Al, machine learning, and loT).

ALldNO4S

This includes hardware with high processing power, fast memory, and

the ability to integrate with new software developments.
@ Cost Management and ROI

Align hardware selection with financial strategies considering the total
cost of ownership, including energy consumption, maintenance, and

potential scalability.
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Detailed Exploration of Server Types and

Configurations

Choosing the right server and hardware configuration for your colocation needs is about understanding the landscape of options available.

Each type of hardware brings its own strengths to the table, tailored for specific types of workloads and IT strategies. Let’s explore how to match

your immediate and long-term IT requirements with the right hardware choices, ensuring your colocation setup is both robust and flexible.

Assessing Server Needs

@ Operational Analysis

Begin with a comprehensive review of your current and projected
operational demands. This analysis should consider the types of
applications you run, their resource requirements, and how these

might scale over time.

@ Workload Characterization

Differentiate between compute-intensive, memory-intensive, and
|/O-intensive workloads. This distinction will guide you in choosing
servers with the right balance of CPU, RAM, and storage

capabilities.
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Server Type Selection

Rack Servers

The standard choice for most colocation environments, rack servers offer a balance between performance and scalability. They fit into
standardized racks, making them easy to manage and scale within a colocation facility. Rack servers are versatile, suitable for a wide range

of applications from web hosting to more demanding database management tasks.

Blade Servers

Ideal for space-constrained environments and high-density computing needs, blade servers offer an efficient way to pack a large amount of
computing power into a small footprint. They share power, cooling, and networking resources contained within the same chassis, reducing
the overall infrastructure overhead. Blade servers are particularly well-suited for virtualization and for businesses looking to maximize

processing power per square foot.

Tower Servers

Resembling the form factor of a traditional desktop, tower servers are standalone units that don’t require a rack for installation. While they
might not be the first choice for space-optimized colocation facilities, they can be suitable for smaller deployments or companies
transitioning from an on-premises server room to a colocation model. They offer ease of maintenance and upgrade, which could be

appealing for specific use cases.

Task-Specific Server Capabilities

{i} Compute-Intensive Applications

As previously discussed, for tasks requiring significant processing power, such as Al model training or complex data analytics, opt for
servers with multi-core, high-frequency CPUs and support for GPU acceleration if needed.

Memory-Intensive Workloads

Applications such as in-memory databases or real-time data processing systems demand servers with ample, high-speed RAM. Ensure the
server architecture supports expandable memory to scale as your data grows.

E Storage and 1/O Intensive Tasks

Workloads that involve heavy read/write operations, such as large databases or video streaming services, benefit from servers optimized
for storage capacity and 1/0 throughput. Consider servers with direct-attached storage (DAS) for high-speed access or connectivity to
network-attached storage (NAS) or storage area networks (SAN) for scalable solutions.

Strategic Considerations

It’s important to partner with your colocation provider to understand the specific capabilities and limitations of their facility, ensuring your
preferred server types and configurations will be supported. Additionally, consider the management and operational implications of each

server type, including the need for specialized cooling solutions, power supply considerations, and physical space requirements.
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From Server Configuration to Virtualization
Strategy

Selecting hardware for a colocation setup involves a thoughtful integration of your virtualization strategy right from the start. This ensures
that server selections and configurations are driven by both immediate and future virtualization requirements. Taking into account factors
like hypervisor compatibility, the potential for hosting multiple virtual machines, and the capacity for virtual network functionalities can
guide you towards hardware that not only meets the specifications of the colocation facility but also supports your wider IT infrastructure

objectives.

Navigating the Changing Virtualization Landscape

The virtualization and hypervisor technology landscape are undergoing significant transformations, underscored by events like
Broadcom’s acquisition of VMware. Such developments are prompting a reassessment of virtualization strategies across the board, pushing
organizations to explore new avenues and adapt to the evolving market. This shift is particularly relevant in colocation environments,

where the choice of virtualization technology can significantly impact hardware decisions and overall IT infrastructure flexibility.

Broadcom and VMware: A Catalyst for Change

The acquisition raises questions about the future landscape of virtualization options, including potential shifts in service terms, support
structures, and strategic innovations. For companies leveraging colocation services, this scenario underscores the need to embrace a

flexible approach to virtualization, ensuring their infrastructure remains robust and responsive to market evolutions.

Navigating the Hypervisor Landscape

The acquisition raises questions about the future landscape of virtualization options, including potential shifts in service terms, support
structures, and strategic innovations. For companies leveraging colocation services, this scenario underscores the need to embrace a

flexible approach to virtualization, ensuring their infrastructure remains robust and responsive to market evolutions.

Microsoft Hyper-V

Aviable contender for Microsoft-centric environments, Hyper-\’s appeal
may grow as organizations seek stable alternatives with robust support

ecosystemes. Its integration with Windows Server and cost-effectiveness

positions it as a pragmatic choice for businesses looking to maintain

operational continuity and cost efficiency.

Nutanix AHV

With its HCI-focused approach, Nutanix AHV presents an alternative
that resonates with organizations prioritizing simplicity and integrated
infrastructure management. The Broadcom acquisition could drive

increased interest in AHV as businesses explore HCI solutions with

a clear commitment to customer-centric innovation.
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Emerging KVM-Based Alternatives

Proxmox VE, Scale Computing HC3, and Verge.io highlight the versatility and innovation within the KVM ecosystem. These platforms offer

distinct advantages:

Proxmox

VE for its open-source flexibility and comprehensive feature set.

Scale Computing HC3

for its simplicity and scalability, tailored to SMBs and enterprises looking for streamlined virtualization.

Verge.io

for its software-defined data center capabilities, catering to the needs of service providers and large enterprises seeking

efficiency and multi-tenancy.

Toward Cloud-Like Operational Flexibility

Amidst the evolving virtualization landscape, solutions like
Microsoft Azure Stack HCl and VMware Cloud Foundation are
becoming increasingly significant for businesses seeking to merge
the advantages of cloud services with the reliability of on-

premises infrastructure.

Microsoft Azure Stack HCI

Stands as a powerful option for creating cloud-like environments
on-premises, enabling businesses to utilize Azure services while
retaining control over data and operations. This solution is
particularly attractive in the current market, offering a path to

cloud agility and scalability within a familiar Microsoft ecosystem.

VMware Cloud Foundation

Continues to provide a solid foundation for those looking to
maintain a close alignment with VMware’s ecosystem, delivering
a comprehensive hybrid cloud experience. It combines VMware’s
proven virtualization technology with the flexibility of cloud

resources, supporting businesses in their cloud integration efforts.

Advisory on Hypervisor Transition

Considering the market shifts and the array of hypervisor options

available, organizations are advised to:

Monitor Industry Developments

Stay informed about changes resulting from the VMware
acquisition and how these might affect VMware’s product

offerings and support structures.

Evaluate Hypervisor Options Carefully

Consider the technical and operational aspects of alternative
hypervisors, including performance, scalability, compatibility, and

cost.

Don’t Rush Decisions

Avoid making hasty transitions away from VMware or any other
platform. Instead, adopt a strategic approach that considers both

current needs and future IT strategy.

Prepare for Adjustments

Regardless of the chosen path, be prepared to adjust your

virtualization strategy as the market and technologies evolve.
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Optimizing Storage Solutions

Optimizing storage solutions within a colocation setup is key to enhancing not only efficiency but also the reliability and growth potential of
your IT infrastructure. A well-thought-out storage hardware strategy encompasses various components, from selecting the appropriate

storage media to defining your robust data management techniques. Here’s a detailed exploration into formulating an effective storage

solution for colocation environments:

Solid-State Drives (SSDs)

SAMSUNG SSDs are indispensable for applications where speed is critical. They significantly reduce data access times,
enhancing the performance of applications that require quick read/write operations, such as database
management systems and high-transaction servers. Their lack of moving parts also means better durability and

reliability, although at a higher cost per gigabyte than HDDs.

Hard Disk Drives (HDDs)

For bulk storage where the cost is a more significant concern than speed, HDDs remain a viable option. They offer
large storage capacities at a more economical price point, making them suitable for archival storage, backup, and

applications where high data access speed is not crucial.

Hybrid Storage Solutions

Combining SSDs and HDDs can provide a balanced approach to storage, allowing for high-speed access to

frequently used data (hot data) on SSDs, while less frequently accessed data (cold data) can be stored on more

cost-effective HDDs. This strategy can optimize both performance and cost.
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Advanced Data Management Strategies

RAID Configurations

RAID (Redundant Array of Independent Disks) configurations enhance data reliability and performance. By spreading data across multiple
disks, RAID can offer redundancy to protect against data loss in the event of a drive failure and can improve read/write speeds. The choice

of RAID level (e.g., RAID 1, 5, 6, 10) will depend on the specific balance of performance, redundancy, and capacity needs.

Storage Area Networks (SAN)

SANs provide high-speed, dedicated networks that connect servers to their storage devices. This setup is ideal for environments requiring
high availability, scalability, and performance, supporting a wide range of storage technologies and RAID configurations. SANs are

particularly beneficial for businesses with complex storage needs, such as large databases or those deploying virtualization extensively.

Network-Attached Storage (NAS)

NAS systems offer a cost-effective and straightforward way to add storage to your network. Suitable for file sharing, data backup, and
archiving, NAS provides centralized storage accessible to multiple servers and clients over the network. Its simplicity and ease of

management make NAS an excellent choice for small to medium-sized businesses or as a component of a larger, heterogeneous storage

environment.

Future-Proofing Your Storage

As data growth continues at an unprecedented rate, planning for future storage needs becomes

increasingly important:
=@ Scalability

Choose storage solutions that can easily scale with your business needs. Modular SAN and NAS
systems can grow with your data, allowing for the addition of more storage capacity without

significant disruption.
& Flexibility

Deploy storage solutions that support a wide range of data types and access methods, ensuring

they can adapt to changing business requirements and technological advancements.
§° Data Protection and Recovery

Implement comprehensive data protection strategies, including regular backups, snapshots, and

replication to offsite locations or cloud storage, to safeguard your data against loss or corruption.

By carefully considering these aspects of storage optimization, businesses can create a resilient,

high-performing, and scalable storage infrastructure within their colocation environment.
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Networking Equipment Essentials

Ensuring optimal networking within a colocation setup is foundational to maintaining high performance, security, and reliability of your IT
operations. An adeptly configured network underpins all communications and data exchange processes, necessitating a careful selection
and deployment of networking hardware that aligns with both current demands and future growth. Here we delve into the nuances of

strategizing networking equipment essentials in a colocation environment:

Strategizing Throughput and Connectivity

&3 High-Performance Switches

Deploy switches that can handle your network’s data throughput efficiently, minimizing latency and maximizing speed. Consider switches
with advanced features like Quality of Service (QoS) for prioritizing critical traffic and ensuring bandwidth allocation aligns with business

priorities.
3 Reliable Routers

Routers connect your colocation network to the external world, making reliability paramount. Opt for routers that offer failover
capabilities and support for multiple connectivity options (such as MPLS, broadband, and cellular) to ensure uninterrupted internet

access.
in?aj Robust Firewalls

Firewalls are the first line of defense against external threats. Choose firewalls that provide comprehensive security features, including

intrusion prevention systems (IPS), deep packet inspection, and VPN support for secure remote access.
:o: Customized Network Solutions

Work closely with your colocation provider to tailor networking solutions that fit your specific requirements. This might involve dedicated

bandwidth options, private VLANs for added security, and customized routing policies to optimize network performance.
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Alignment with Colocation Provider
Capabilities
4N\

Bandwidth and Connectivit
o y

Ensure that your chosen networking hardware is compatible with
the colocation provider’s offered bandwidth and connectivity
solutions to ensure your infrastructure can fully leverage the
provider’s network services without incurring unnecessary

bottlenecks or latency issues.
ﬂ Scalable Network Design

Your network design should be inherently scalable, allowing for
easy expansion as your business grows or as network demands
increase. This might involve investing in modular networking
equipment or adopting virtual networking solutions that can scale

dynamically.

:C'; Network Redundancy and Resilience

Given the shared infrastructure in colocation facilities, ensure that
your network design incorporates redundancy at both the
hardware and carrier levels. This might include dual-network
interfaces on servers, redundant switch configurations, and diverse

internet uplinks provided by the colocation facility.

"?, Comprehensive Security Posture

In the interconnected ecosystem of colocation environments,
selecting hardware equipped with advanced security features—
such as enhanced firewall capabilities, intrusion detection systems,
and support for Zero Trust security models—becomes crucial.
These features ensure that your infrastructure adopts a ‘never
trust, always verify’ stance, critical for defending against
sophisticated cyber threats. Additionally, ensuring compatibility
between your chosen hardware’s security capabilities and your
colocation provider’s security protocols is vital for crafting a

comprehensive, layered defense strategy.

Future-Proofing Your Network
ﬁ Adaptability to Hybrid Cloud Environments

As businesses increasingly adopt hybrid cloud models, your
network infrastructure in a colocation environment should
seamlessly integrate with cloud platforms. This includes cloud
direct connect services that offer private, secure connections to
public cloud providers, enhancing performance and security over

public internet connections.
l‘ Future-Ready Infrastructure

Consider hardware that is compatible with the expanding
capabilities of network infrastructures like 5G and the growing
Internet of Things (loT) ecosystem. This approach ensures your
setup is not only in step with today’s technology but also primed
to leverage the ongoing advancements and broader applications

these technologies are poised to offer.

Py

.\=:.o Incorporate Advanced Networking Technologies
Consider the integration of software-defined wide area network
(SD-WAN) solutions to enhance network agility, performance, and
control across your colocation and wider enterprise network. SD-
WAN can provide optimized, secure pathways to cloud services,

remote locations, and within the colocation facility itself.

Networking in a colocation environment requires a deliberate approach that goes beyond traditional networking strategies. It necessitates

a deep integration with the colocation provider’s capabilities and a forward-looking perspective.
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Navigating Al/GPU Integration into Colocation

In today’s fast-evolving digital landscape, the integration of Artificial Intelligence (Al) and Graphics Processing Units (GPU) within colocation

environments stands as a critical strategy for businesses aiming to harness the power of advanced computing. As organizations strive to

process vast datasets and execute complex algorithms at unprecedented speeds, the role of GPUs in facilitating these tasks has become

increasingly indispensable. This guide provides a focused overview on navigating the intricate process of Al/GPU integration in colocation

facilities, outlining the essential hardware considerations, strategic deployment insights, and practical aspects to ensure a successful

implementation.

The Importance of GPUs for Al Workloads

ﬁ: Accelerated Processing

GPUs excel in parallel processing, crucial for handling the intensive computational demands of Al and machine learning (ML) applications.

They significantly speed up data processing and analysis, outperforming traditional CPUs.

@ Enhanced Efficiency

GPUs are adept at conducting multiple calculations simultaneously, boosting the efficiency of Al model training and inferencing. This

capability is vital for the advanced computational needs of Al applications.

Key Hardware Requirements for Al/ML Deployments

»,

- .
: \; High-Performance GPUs

These are indispensable for processing the complex algorithms and large data
sets typical of Al workloads. When selecting GPUs, focus on computational

capacity, memory bandwidth, and energy efficiency.
cm Optimized Memory and Storage Solutions

Fast data retrieval and processing are essential, necessitating optimized
memory and high-speed storage solutions to meet the demands of Al

applications.
*% Al-Optimized Network Infrastructure

A network that supports rapid data transfer within Al architectures is crucial. It

must maintain high throughput and low latency for efficient Al computations.
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Strategic Considerations for Al/GPU Deployment

Bl Scalability & Compatibility ‘©: Futureproofing

The colocation facility must be able to Ensure the Al/GPU hardware is compatible Select flexible and modular infrastructure
support the growth of Al workloads, with the colocation provider’s infrastructure, solutions that can adapt to new GPU
allowing for the easy expansion or including power supply, cooling systems, and technologies and evolving Al demands,
upgrading of GPU resources. rack space specifications. ensuring long-term viability.

Practical Aspects of Al/GPU Colocation

&% Power and Cooling Requirements %= Networking and Connectivity

High-performance GPUs demand robust power solutions and Al applications thrive on high-speed, low-latency connections.
efficient cooling systems. Verify that the colocation provider Choose colocation with top-tier bandwidth and networking
can meet these needs and offer redundancy for uninterrupted capabilities.

operation.
‘¢, Reliability and Redundancy

Space and Structural Considerations
Network infrastructure must be dependable, with redundancy

High-density GPUs may require specialized rack configurations. measures in place to minimize downtime and ensure
Ensure the colocation space can accommodate various continuous operation of Al applications.

hardware sizes and weights.

Leveraging MSP Expertise in Al/GPU Deployments

@ Expertise and Support ‘@ Ccustom Solutions

) | Jg

MSPs experienced in Al/GPUs can significantly aid in setup, They can provide tailored solutions addressing specific Al workload
integration, and maintenance, optimizing Al/ML deployments. requirements, helping businesses fully utilize their Al/ML potential.

Choosing the Right Colocation Partner for Al/GPU Integration

When integrating Al and GPU technologies, finding the right colocation partner is essential. Look for a provider that goes beyond basic
offerings to deliver an ecosystem designed for the specific demands of Al and GPU technologies. Your ideal partner should feature advanced
power and cooling infrastructures, support for high-density configurations, fast and reliable connectivity, comprehensive security protocols,
adherence to standards, and scalable solutions. Importantly, choose a partner with a proven track record in hosting Al/GPU deployments,

ensuring they have the experience and expertise to support your project’s success.
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Strategic Implications of NVIDIA's Innovations for
Businesses

NVIDIA’s latest announcements further solidify its role at the forefront of Al and ML innovation, demonstrating a steadfast commitment to
driving business transformation and competitive advantage through groundbreaking technologies. These developments are set to
significantly influence businesses that leverage colocation for their IT infrastructure, underscoring the need to explore these advancements

and their wide-ranging implications.

NVIDIA Blackwell Platform

A leap in generative Al, the Blackwell Platform stands as a revolutionary computing platform that empowers organizations to build and
operate real-time generative Al on an unprecedented scale — managing trillion-parameter large language models efficiently. This platform’s
advantages in reducing costs and energy consumption make it an indispensable asset for businesses aiming to colocate their Al-driven

hardware, promising a new era of cost-effective and sustainable Al capabilities.
NVIDIA NIM

Transforming Inference Microservices NVIDIA NIM redefines software deployment for Al applications by offering a novel method of
packaging and delivering Al inference microservices. It connects developers directly with millions of GPUs across the globe, significantly
enhancing inference capabilities and speeding up Al workloads. For companies with colocated hardware, NIM opens new avenues for

deploying custom Al solutions more efficiently and at scale.
Omniverse Cloud APIs

Bridging Al with the physical world, the Omniverse Cloud APIs introduce advanced simulation capabilities that merge Al with real-world
scenarios. This technology is particularly beneficial for businesses that colocate their hardware, offering unique opportunities to test and
validate Al models within highly realistic simulations. This can be a game-changer for industries reliant on precise modeling and simulation

for product development, urban planning, and more.
NVIDIA DGX SuperPOD

Supercharging Al workloads the DGX SuperPOD, powered by the formidable NVIDIA GB200 Grace Blackwell Superchips, is tailored for
processing the most demanding trillion-parameter Al models. Its design for constant uptime and unmatched processing power makes it a
formidable resource for colocated hardware setups. Businesses leveraging the DGX SuperPOD can expect a substantial boost in Al training

and inference workloads, marking a significant step forward in Al computational capabilities.
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Implications for Colocation Strategy
{'f?; Elevated Power and Cooling Needs

The advanced capabilities of NVIDIA’s offerings necessitate colocation facilities equipped with sophisticated power and cooling infrastructures

to support the high-performance demands of these technologies.

0~
=

Enhanced Network Requirements

To fully utilize the potential of NVIDIA’s platforms, especially for real-time operations and large-scale model training, businesses must ensure

their colocation provider delivers top-tier, low-latency network infrastructure.

{3 Strategic IT Planning

Integrating NVIDIA’s latest innovations into your colocation strategy requires forward-thinking IT planning. This includes considering how to

scale operations flexibly, secure Al data effectively, and ensure compatibility with emerging NVIDIA technologies.

Leveraging NVIDIA’s Innovations for Competitive Advantage

NVIDIA’s recent advancements underscore the importance of a proactive and strategic approach to colocation and IT infrastructure. By
aligning with experienced colocation partners capable of supporting NVIDIA’s innovative technologies, businesses can unlock new potentials

in Al and ML, driving innovation and securing a competitive edge in an increasingly digital world.
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Tailoring Colocation Hardware to the “Persona” of
IT Organizations

Understanding the distinct needs of various IT organization types is crucial in recommending the right hardware for colocation
environments. The framework developed by Jeanne W. Ross and Peter Weill at the MIT Center for Information Systems Research (CISR)
categorizes IT organizations into four personas: Efficiency IT, Transaction IT, Informational IT, and Strategic IT. Each persona has unique

requirements that influence their hardware choices for colocation.

Efficiency IT
Optimizing for Cost and Operational Excellence

For Efficiency IT organizations, the primary goal is to reduce costs while improving operational efficiency. These organizations should look

for colocation hardware that emphasizes:

fli Standardization and €): Energy Efficiency ] Scalability
Consolidation i
Choosing hardware with lower power Infrastructure that can be easily
Hardware that supports virtualization consumption to reduce operational scaled down to match demand,
and containerization to maximize costs. avoiding unnecessary expenses.

resource utilization and reduce

physical server needs.

Recommended hardware for Efficiency IT includes high-density servers and energy-efficient storage solutions that support consolidation

and virtualization technologies.

Transaction IT
Ensuring Reliability and Speed for Transactions

Transaction IT organizations, prevalent in sectors like banking and retail, require hardware that guarantees fast and reliable transaction

processing. Key hardware features include:

M High Availability '3 Performance B Scalability
Configurations
Servers with fast processors and low- The ability to quickly scale resources
Redundant hardware components and latency networking equipment to handle up to handle peak loads without
failover solutions to ensure continuous high-volume transactions. compromising transaction speed
operation. or accuracy.

Ideal colocation hardware for Transaction IT includes servers with high processing power and robust networking equipment designed for

low latency.
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Informational IT:
Facilitating Data-Driven Decision Making

Informational IT organizations prioritize data management, analytics, and business intelligence. The hardware needs for these

organizations focus on:

& Storage and Data {i'} Computational Power A Network Bandwidth
(00 ] —
Management
Servers capable of supporting intensive Networking equipment that can handle
High-capacity, high-speed storage data processing and analytics large data transfers between storage
solutions to manage large datasets and workloads. systems and analytics servers.

facilitate real-time analytics.

Colocation hardware for Informational IT should include powerful servers with substantial memory and storage, as well as high-bandwidth

networking equipment.

Strategic IT:
Driving Business Innovation

Strategic IT organizations look to IT to drive business innovation, create new revenue streams, and align closely with business goals.

Their hardware requirements often include:

@ Cutting-Edge Technologies & Flexibility and Agility 22 Collaboration Tools

Adoption of the latest server Hardware that supports rapid prototyping High-performance computing (HPC)
technologies, including Al and machine and testing of new applications and and networking solutions that facilitate
learning-capable hardware, to support services. collaboration between development
innovation. teams and business units.

For Strategic IT, colocation hardware choices should lean towards the latest technologies that offer flexibility, high performance, and

support for emerging IT trends.

The “persona” or archetype of IT organization plays a central role in determining the optimal hardware for colocation. By aligning hardware
recommendations with the specific goals and challenges of Efficiency IT, Transaction IT, Informational IT, and Strategic IT organizations, IT
professionals can ensure that their colocation strategy not only meets current operational requirements but also positions them for future
success. Tailoring hardware choices to the unique needs of each IT persona allows organizations to maximize the benefits of colocation,

from cost savings and operational efficiency to enhanced data analytics and strategic innovation.
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Hardware Decision Framework For Colocation

Hardware Recommendation Framework for Colocation Deployment

Implementing a robust framework for hardware selection is crucial for businesses looking to leverage colocation services effectively. This
framework is designed to guide organizations through a comprehensive evaluation process, ensuring the hardware chosen not only meets
current needs but is also poised for future growth and technological advancements. The goal is to empower businesses to make informed

decisions that align with their strategic objectives, operational requirements, and financial constraints.

Six Steps: Develop an Implementation Plan

STEP 1 Strategic Alignment and Needs Assessment

Identify Business Objectives
Clarify your organization’s key business goals and how colocation supports these objectives, whether for scalability, resilience, cost

efficiency, or performance optimization.

Identify IT Persona
Determine which of the IT personas (Efficiency IT, Transaction IT, Informational IT, Strategic IT) your organization aligns with. This
classification helps pinpoint your primary objectives, whether they’re cost reduction, transaction processing, data analytics, or business

innovation.
Assess IT Infrastructure Requirements

Evaluate current and future IT infrastructure needs, considering computational power, storage capacity, network bandwidth, and security

demands.

STEP 2 Technical Evaluation

Performance and Scalability

Determine the performance benchmarks your hardware must meet for your applications and anticipated growth.

Compatibility and Integration

Ensure chosen hardware is compatible with the colocation provider’s infrastructure and seamlessly integrates with existing systems.

Innovation and Futureproofing

Select hardware with advanced technologies that offer scalability and adaptability to future requirements and emerging trends.
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STEP 3 Operational Considerations

Power and Cooling
Estimate the power consumption and cooling requirements of your selected hardware. Opt for energy-efficient solutions that align with

your colocation provider’s capabilities and sustainability goals.

Space Optimization
Consider the physical footprint of your hardware. High-density servers and storage solutions can optimize rack space usage, essential for

constrained colocation environments.

Security and Compliance
Select hardware that supports your security and compliance requirements. Consider features like encrypted storage, secure boot, and

hardware that is compliant with industry regulations.

STEP 4 Financial Analysis

Cost-Benefit Analysis
Perform a thorough cost analysis, including the acquisition, operation, and maintenance expenses, against the expected benefits in terms

of performance, efficiency, and scalability.

Total Cost of Ownership (TCO)
Calculate the TCO for the hardware over its lifespan, considering potential savings from energy efficiency, reduced downtime, and lower

maintenance costs.

STEP 5 Vendor and Technology Selection

Vendor Evaluation

Research and assess hardware vendors based on their reputation, support services, warranty offerings, and technological leadership.

Technology Trends

Stay informed about the latest hardware innovations and how they can benefit your colocation strategy.

STEP 6 Develop an Implementation Plan

Timeline and Milestones

Create a detailed implementation timeline, including key milestones for hardware procurement, installation, and testing.

Collaborate with Colocation Provider
Work closely with your colocation provider to ensure a smooth deployment process. Discuss your hardware setup, power and cooling

needs, and any specific requirements well in advance.

Plan for Future Adjustments

Incorporate flexibility into your plan to accommodate future hardware adjustments, upgrades, or expansions as your needs evolve.

From Al to Z: A Comprehensive Guide to Colocation Hardware Considerations AAI¢A



Vendor and Technology Selection with Scoring Framework

Incorporating a scoring framework into the vendor and technology selection process enables an objective comparison of hardware options

based on key criteria. This step ensures that choices are data-driven, reflecting a balanced consideration of each option’s strengths and

alignment with your colocation needs.

Elevated Power and Cooling Needs

Performance: Evaluate the hardware’s ability to meet your computational and operational demands.

Compatibility: Assess how well the hardware integrates with both your existing systems and the colocation provider’s infrastructure.

Innovation Potential: Consider the hardware’s capacity for futureproofing, ability to adopt emerging technologies, and scalability.

Vendor Reliability: Rate vendors on their market reputation, history of innovation, customer support quality, and warranty terms.

Cost Efficiency: Examine the hardware’s purchase price, operational costs, and potential for generating long-term savings.

Assign Weights to Criteria

Allocate weights to each criterion based on its importance to your
organization’s objectives and colocation strategy. For instance, if
performance is a critical need, it might carry more weight than

other factors.
Develop a Scoring System

Create a scoring system (e.g., 1-10 scale) for each criterion to rate
various hardware options. This facilitates an objective evaluation

across different dimensions.
Score Hardware Options

Apply the scoring system to each hardware option under
consideration. Multiply scores by the assigned weights for each

criterion to reflect their relative importance.

Assign Weights to Criteria

Criteria Weight Hardware Hardware
Performance 30% Option A Option B
Compatibility 20% 9(2.7) 8(2.4)
Innovation Potential 20% 8(1.6) 9(1.8)
Vendor Reliability 15% 7(1.4) 8(1.6)
Cost Efficiency 15% 8(1.2) 7(1.05)
Total Score 100% 7 (1.05) 9(1.35)

Calculate Total Scores and Rank Hardware

Sum the weighted scores for each hardware option to derive a total

score. Rank the options based on their total scores to identify which

hardware best aligns with your strategic and operational

requirements.

Review and Final Selection

Examine the top-ranked hardware options in detail. Consider
additional qualitative factors such as vendor support and
technology roadmaps. Make the final selection based on a
comprehensive analysis that balances scores with strategic fit and

long-term value.

By following this hardware recommendation framework,
businesses can systematically evaluate and select the most

appropriate hardware for their colocation deployment.
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What People Say

Servers for Data Centers

When evaluating the best servers for data centers, it’s essential to consider both the strengths and weaknesses as highlighted by various

user experiences and expert reviews. Below, we provide a roundup of what people appreciate and find challenging about servers from

leading brands such as Dell, HPE, IBM, Cisco, and Supermicro. It is by no measure a comprehensive list of quality server brands and you

may find others that better fit your needs.

* 3
i& What People Appreciate
Performance and Efficiency

Dell PowerEdge servers are praised for their high performance,
with users noting their ability to handle complex workloads
efficiently. Dell’s advanced thermal efficiency and high
computational power make them suitable for demanding data
center applications. Specific models, such as the PowerEdge
R740xd2, are noted for their impressive storage capabilities and
performance in high-density environments. Users also highlight
the excellent internal design that supports high storage capacity

and easy maintenance.

HPE ProLiant HPE ProLiant servers, such as the ML350 Genl1 and
DL380a Genll, are praised for their robust performance and
versatility. These servers are highly effective in handling
demanding workloads, including virtualization, databases, and
other resource-intensive applications. The integration of
advanced CPUs and GPUs enhances their capability to deliver
superior performance in data-intensive environments. Users
appreciate HPE’s focus on hybrid IT and cloud solutions, which

provide a flexible and future-proof infrastructure.

IBM Servers are renowned for their superb performance and high
availability. They are designed to handle data-intensive
workloads, offering robust security features which are highly

valued in today’s data-centric environments.

Cisco UCS is praised for its integrated approach, combining
computing, virtualization, and management in a single unit. This
integration simplifies management and is favored for scalability
and ease of use. The UCS X-Series, for instance, provides high
computational power and flexibility, making it suitable for various
enterprise applications including virtualization, Al, and high-

performance computing.

Supermicro servers are recognized for their impressive
performance, particularly in handling intensive computational
tasks. Models like the Supermicro 1023US-TR4 and SYS-221H-
TN24R display robust capabilities with AMD EPYC and Intel Xeon
processors, respectively. These servers excel in benchmarks for
tasks such as Linux kernel compilation and parallel computing,

often outperforming competitors in specific configurations.

Lenovo ThinkSystem servers, such as the SR665, are praised for
their impressive performance, particularly in demanding
workloads like virtualization, databases, and high-performance
computing. These servers handle intensive tasks efficiently,
providing strong performance in both read and write operations.
The SR665, for instance, demonstrates excellent IOPS and low
latency in various benchmark tests, making it suitable for high-

demand environments.
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Reliability and Uptime

Dell PowerEdge servers are noted for their exceptional reliability
and uptime Users report fewer issues and failures, making these
servers a preferred choice for mission-critical applications. The
robust build quality and redundant components, such as hot-
swappable drives and power supplies, contribute to their

dependability.

HPE ProLiant servers are known for their reliability and long-term
stability. Users report minimal downtime and consistent
performance, making these servers a dependable backbone for
critical business operations. The robust hardware design and

efficient cooling systems contribute to their high reliability.

Reliability and Uptime

HPE ProLiant servers are considered cost-effective, offering high
performance at competitive prices. This balance of cost and
capability makes them a popular choice among mid-sized
companies and organizations looking for reliable and affordable

server solutions.

Management Tools

Dell’s management tools, particularly iDRAC9 and Dell EMC
OpenManage, are highly valued for their comprehensive
monitoring and management capabilities. These tools provide
extensive system status information, performance metrics, and
remote management options, which enhance operational

productivity and ease of management.

HPE’s management tools, while user-friendly, are appreciated for
their integration with other HPE solutions, enhancing
manageability for users. HPE’s iLO (Integrated Lights-Out)
technology, particularly iLO 6, provides extensive remote
management and monitoring capabilities. These tools enhance
manageability, security, and efficiency, allowing administrators to

perform remote setups, health monitoring, and power control.

Cisco UCS servers are known for their reliability and consistent
performance. Centralized management and robust hardware design
contribute to minimal downtime and dependable operations,

making them suitable for critical business environments.

Supermicro services are praised for their reliability and
environmental efficiency, wit The design of Supermicro servers

focuses on durability and ease of maintenance.

Lenovo servers are often noted for their competitive pricing, offering
a good balance between cost and performance. This makes them an
attractive option for businesses looking to maximize value without

compromising on capabilities.

Supermicro offers powerful systems at competitive price points. This
balance of performance and cost makes their servers a popular
choice for businesses seeking high-value solutions. The entry-level
models provide substantial capabilities without the premium costs

associated with some other brands

Cisco UCS management tools, such as Cisco Intersight, provide
extensive remote management and automation features. These tools
enable administrators to efficiently monitor and manage the server
infrastructure from a central interface, streamlining operations and
reducing the complexity of managing multiple systems across
different locations. The management interfaces, such as Cisco’s iLO

equivalent, are praised for their user-friendly design.

Lenovo’s XClarity Controller is well-regarded for its intuitive and
comprehensive management capabilities. It simplifies server
management tasks such as monitoring, firmware updates, and

resource allocation.
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A% What People Find Challenging
Purchasing Process and Availability

Dell’s direct-to-consumer model is efficient, but some users find
the customization options overwhelming. However, direct
engagement is often seen as a positive for detailed customization
and support. Some users report Dell’s order turnaround times can

be unpredictable and aggressive sales tactics can be frustrating.

Cost Considerations:

Total Cost of Ownership (TCO) is a significant factor. While Dell
PowerEdge servers often show a lower TCO over three years,

initial costs can be high.

While HPE ProLiant servers offer fair value over time, the initial
investment, especially for fully equipped models with advanced
GPUs and CPUs, can be significant. This might be a barrier for

smaller organizations or those with limited budgets.

Lenovo, as a newer participant in space, offers competitive

pricing.
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HPE’s distributor network can introduce variability in the
purchasing experience. While partner expertise is beneficial, the
process can be less streamlined compared to direct purchasing
models. Concerns about support quality and parts pricing, as well
as potential compatibility issues with newer generations. Clearer
guidelines on part numbers and return policies would enhance the

purchasing experience.

IBM Servers and Cisco UCS can be more expensive upfront,
reflecting their advanced capabilities and robust performance,
which might be a deterrent for smaller organizations with limited

budgets.

Although Supermicro servers are cost-effective, the initial setup
costs, particularly for high-end configurations, can be significant.
This is a consideration for smaller organizations with limited

budgets, despite the long-term value these servers provide.
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Management Complexity

Dell’s OpenManage is powerful but can be complex to master,

which may require more time and training for IT staff.

Setting up and managing advanced features in HPE ProLiant
servers can be complex and may require significant expertise.
Users have reported that initial configuration, especially for high-
performance models with multiple GPUs or advanced RAID
setups, can be challenging. Additionally, while iLO offers robust
management capabilities, some advanced features may require a

steep learning curve.

Other Comments

Lenovo has limited market adoption, resulting in fewer user
reviews and potentially less robust support resources. Some
users have noted variability in the quality of Lenovo’s support
services. While support is generally effective, inconsistencies

can occur, affecting the overall experience.

Some users find HPE’s documentation and part management
processes to be complex. Clearer guidelines on part numbers
and return policies would enhance the purchasing experience.
Additionally, ensuring compatibility and avoiding incorrect part
orders can be challenging due to the wide range of available

components.

Cisco UCS can present management complexity, especially with
migrations and integrating new configurations. While tools like
Intersight centralize management and add automation, users
report a significant learning curve and complexity in large-scale
deployments. Consistency across multiple domains and data
centers is achieved, but initial setup and advanced configurations
can be challenging for organizations without dedicated teams or

those new to Cisco’s ecosystem.

Setting up and configuring advanced features in Supermicro
servers can be complex and may require significant expertise.
Users have reported that initial deployments, particularly for high-
density and liquid-cooled configurations, can be challenging.
Additionally, managing these servers at scale requires familiarity
with the comprehensive suite of management tools, which can

have a learning curve.

While the ability to customize Dell PowerEdge and Cisco’s USC
servers is a strength, users have noted it can also be
overwhelming. The extensive options available can complicate
the purchasing process, making it challenging to select the
optimal configuration without detailed knowledge and

sometimes expert help.

While Supermicro provides global support services, the quality
and responsiveness can vary. They are new to 4-hour support
and some users have been dissatisfied. Some users have noted
that the documentation could be more detailed and user-
friendly, particularly for complex configurations and advanced

features
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Summary Scores for Leading Server Brands

Performance and Reliability and
Efficiency Uptime

Dell PowerEdge 9/10 9/10

HPE ProLiant 9/10 9/10

IBM Servers 9/10 9/10

Cisco UCS 9/10 9/10

Supermicro 8/10 8/10

Lenovo ThinkSystem 8/10 8/10

Cost Management Management
Considerations Tools Complexity
7/10 8/10 7/10

8/10 8/10 7/10

7/10 8/10 7/10

7/10 8/10 7/10

8/10 7/10 7/10

8/10 7/10 7/10

When selecting servers for data centers understand that the best choice depends on a range of factors such as performance needs,

reliability, cost constraints, and the team’s skill sets for managing the servers. Here’s how you can use the provided reviews and scores to

make an informed decision:

Performance and Efficiency
& Performance and Efficiency

+ High Performance: Dell PowerEdge, HPE ProLiant, IBM, and
Cisco UCS are all rated highly (9/10) for performance and
efficiency, making them suitable for demanding workloads
like virtualization, databases, and high-performance
computing.

« Specialized Tasks: Supermicro servers are particularly strong
in computational tasks, and Lenovo ThinkSystem is noted for

handling intensive tasks efficiently.
Decision Guidance:

« Ifyour primary need is handling complex and intensive
workloads, any of the top-rated brands (Dell, HPE, IBM, Cisco)
will perform well.

« For specialized tasks like high-performance computing,

consider Supermicro or Lenovo for their targeted capabilities.

Reliability and Uptime
@ Consistency Across Brands:

« High Reliability: Dell, HPE, IBM, and Cisco UCS all score highly
(9/10) in reliability and uptime, making them excellent choices
for mission-critical applications.

 Durable Design: Supermicro and Lenovo also provide reliable

options, though with slightly lower scores (8/10).
Decision Guidance:

+ For environments where uptime is critical, Dell, HPE, IBM, or
Cisco UCS are preferred.

« Supermicro and Lenovo offer good reliability but may be
better suited for less critical applications or smaller

operations.
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Cost Considerations
.“‘r?”—l Variability Depending on Needs

« Cost-Effective Options: HPE ProLiant, Lenovo, and
Supermicro are noted for their balance between cost and
performance.

« Higher Initial Investment: Dell, IBM, and Cisco may have
higher upfront costs but offer long-term value through

reliability and performance.
Decision Guidance:

« If budgetis a primary concern, HPE, Lenovo, and Supermicro
provide high performance at competitive prices.
+ For long-term investments where initial costs are less of

a concern, Dell, IBM, and Cisco are suitable due to their

durability and advanced features.

Hypervisors for Data Centers

Management Tools
Management Depends on Team Skill Sets

« Advanced Tools: Dell’s iDRAC9, HPE’s iLO, Cisco’s Intersight,
and Lenovo’s XClarity Controller offer comprehensive
management features.

« Complexity: The powerful management tools provided by
Dell, HPE, and Cisco may require significant expertise and

training.
Decision Guidance:

+ Forteams with advanced IT skills, Dell, HPE, and Cisco provide
robust management capabilities.

« For simpler management needs or less experienced teams,
Lenovo’s XClarity Controller or Supermicro’s tools might be

easier to handle.

Below, we provide a roundup of what people appreciate and find challenging about hypervisors from leading providers such as VMware,

Microsoft, Citrix and Proxmox as a representative KVM-based VM along with guidance on how to use these reviews to make informed

decisions.
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* [ ]
i& What People Appreciate
Performance and Efficiency

VMware’s ESXi is lauded for its exceptional performance and reliability. Its advanced features, such as high availability and fault tolerance,
ensure continuous service delivery, making it the top choice for enterprise environments. Users value its ability to efficiently manage large-

scale virtual environments with minimal downtime.

Microsoft’s Hyper-V is appreciated for its affordability and integration with Windows environments, offering excellent value, especially for
businesses already using Windows Server. Dynamic Memory allocation enhances resource utilization and scalability. It is particularly useful

for building development and test environments at a lower cost.

Citrix’s XenServer is valued for its recent feature enhancements, such as vGPU allocation with NVIDIA cards. It appeals to users looking for

an open-source solution with a focus on performance and usability. Its interface and low overhead are particularly appreciated.

Proxmox VE is appreciated for its rich feature-to-value set as a KVM-based hypervisor. It provides a robust environment for both virtual

machines and containers, offering flexibility and integration with multiple storage solutions such as Ceph and ZFS. Users highlight its high

performance and the inclusion of advanced features like live migration and snapshots.

Reliability and Uptime

VMware’s ESXi is known for its unparalleled reliability and uptime,
making it the preferred choice for mission-critical applications.
Users report fewer issues and failures, and the availability of 24/7

supportis highly appreciated.

While not as feature-rich as ESXi, Microsoft’s Hyper-V is praised for
its stability and reliability in Windows Server environments. It

provides a robust platform for virtualization at a lower cost.

Proxmox VE is valued for its reliability and uptime. Users report
smooth performance with fewer issues, particularly appreciating
the high-availability clusters that ensure continuous service

delivery.

Cost Considerations:

Management Tools

The comprehensive management capabilities of VMware’s ESXi
are highly valued. Its suite of tools facilitates efficient
management of virtual environments, contributing to its status as
a market leader. Features like live virtual machine backup and
migration are particularly appreciated for their seamless

execution and reliability.

Although its interface is sometimes criticized as clunky, the
management capabilities of Hyper-V are appreciated, particularly
for users with Windows experience. Its GUI is user-friendly, making
it accessible even to those without extensive system
administration expertise. The integration with other Microsoft

tools and add-ons enhances its manageability.

As an open-source solution, Proxmox VE offers significant cost advantages by eliminating licensing fees, making it an attractive option for

small businesses and startups. However, the costs related to advanced storage solutions like Ceph and ZFS might require additional

investment.
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% What People Find Challenging
Purchasing Process and Availability

VMware ESXi is recognized for its superior features and performance, but its inflated cost can be a barrier for smaller organizations. Users
often note that it is the most expensive option, suitable primarily for large enterprises with substantial budgets. Recent changes to

a subscription service model have also increased costs for some users.

Microsoft’s Hyper-V is considered more affordable than ESXi, but users sometimes find the trade-off in features and interface quality
a drawback. However, it remains a cost-effective solution for businesses that do not need the extensive capabilities of ESXi. While Hyper-V

is included with Windows Service licenses, additional costs for advanced features or large-scale deployments can become a consideration.

Interface and Usability

Microsoft’s Hyper-V interface is often described as less intuitive
and cumbersome. Some users specifically find the network
configuration and snapshot management in Hyper-V less intuitive
compared to other hypervisors. The interface could benefit from
enhancements, such as better resource usage visualization and
improved security settings during initial setup. Advanced features
such as storage spaces direct and cluster shared volumes require

more expertise to configure effectively.

Despite its powerful capabilities, the complexity of VMware ESXi
can be overwhelming for some users. It often requires significant
training and expertise to fully leverage its capabilities. Some users

also find the interface less intuitive compared to other solutions.

Management Complexity

While appreciated for its simplicity and low overhead, some users
feel that Citrix’s XenServer lacks the advanced features and polish
of its competitors, which can limit its appeal for larger, more

demanding environments.

While Proxmox VE’s interface is appreciated for its simplicity and
accessibility, some users find the management of advanced
features, such as ZFS replication and snapshots, less intuitive. It is
based on Linux, so users unfamiliar with it will have a steeper
learning curve. Advanced configurations, like setting up high-
availability clusters and distributed storage, require careful

planning and expertise.

The powerful management tools of VMware ESXi, while comprehensive, can add to the complexity of the system. Users need to have a

good understanding of the platform to manage it effectively, which can be a challenge for those without extensive experience in

virtualization technologies.

The management tools, though well-integrated with Windows Hyper-V, may not offer the depth of customization that some advanced

users need. This can limit its flexibility in more complex environments.

Users find the initial setup of Proxmox VE and configuration straightforward, but advanced configurations, like setting up high-availability

clusters and distributed storage, require careful planning and expertise.
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Summary Scores for Leading Hypervisors

Hypervisor Performance and Reliability and Cost Management Management
Efficiency Uptime Considerations Tools Complexity

VMware ESXi 9/10 9/10 6/10 9/10 7/10

Microsoft Hyper-V 8/10 8/10 8/10 7/10 7/10

Citrix XenServer 7/10 7/10 7/10 6/10 6/10

Proxmox VE 8/10 8/10 9/10 7/10 6/10

Decision Guidance for Hypervisors

s Performance and Efficiency {&} Management Tools

« High Performance: VMware ESXi is currently preferred for « Comprehensive Management: VMware ESXi provides the
large-scale enterprise environments due to its advanced most advanced management tools, suitable for teams with

features and reliability. advanced IT skills.

« Affordable Performance: Microsoft Hyper-V offers excellent « User-Friendly Management: Microsoft Hyper-V offers a user-

value, especially for businesses already using Windows Server.

Proxmox VE provides a robust environment with rich features

friendly GUI, making it accessible to those with Windows

experience. Proxmox VE provides a balance of simplicity and

at a lower cost. comprehensive management.

@ Reliability and Uptime }ﬁ{ Management Complexity:

« Mission-Critical Applications: VMware ESXi is the preferred « Advanced Skill Sets Required: VMware ESXi requires
choice due to its superior reliability and uptime. significant expertise to fully leverage its capabilities.
« Stable Environments: Microsoft Hyper-V and Proxmox VE « Simpler Management Needs: Microsoft Hyper-V and Proxmox
offer reliable options, suitable for businesses with less critical VE are better suited for teams with less experience or smaller

uptime needs. operations, providing easier management interfaces.

@ Cost Considerations

« Budget-Friendly: Proxmox VE is the most cost-effective
solution, eliminating licensing fees. Microsoft Hyper-V also
provides a cost-effective option, especially for existing
Windows environments.

« Investment in Features: VMware ESXi, while more expensive,
offers extensive features and is currently suitable for
enterprises with larger budgets. With changes to a
subscription-based model, it may become appropriate for

organizations to re-evaluate the budget-to-feature value.
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Practical Recommendations for Colocation
Hardware Setup

This guide provides simple recommendations to quickly solve common problems with physical infrastructure in colocation

environments. The following resources and tools are essential for IT professionals managing hardware within colocation facilities:

Power Adaptor:

For hooking up your laptop in the cabinet, use a reliable power adaptor available here.

Patchbox Setup:

A versatile tool for various cabinet needs, such as safely mounting switches and servers, which can be found here.
Best Power Distribution Units [PDU] and Accessories:

« The best PDU on the market: Geist Global PDU.
+ PDU accessories, including secure sleeves to prevent accidental dislodging of power cables, are available here.

« Comprehensive power cable options can be found here.

« Essential installation tools, like this life-changing cage installation tool, are available here.
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Summary of Recommendations:

Avoid Common Mistakes

+ Do not connect incompatible power strips to PDUs, especially in 208V cabinets. This can lead to equipment damage and power outages.

+ Always check voltage compatibility for equipment using plug adapters.
Best Practices for Power Management

« Utilize secure power connections to prevent accidental disconnections, especially in live environments.

« Consider PDUs with locking receptacles for enhanced stability and security
Optimizing Your Cabinet Setup

« Use high-quality PDUs like the Vertiv Geist 208V PDU, known for its port density and secure connections.

« For 120V needs, select PDUs that offer C14 receptacles with secure sleeves to minimize the risk of disconnection.
Additional Resources
« Forsingle corded devices, use appropriate Automatic Transfer Switches (ATS) to manage power redundancy safely.

These practical insights and tools are designed to simplify the physical setup and management of colocation hardware, ensuring efficient
and reliable operations. For a fully managed colocation experience that handles all physical aspects of the data center, consider services

like Colo+.

\/\o

By integrating these recommendations, businesses can enhance their hardware management practices within colocation

environments, ensuring a more secure and efficient infrastructure.
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The Future of Hardware: Trends and Predictions

The landscape of data center hardware is undergoing rapid evolution, propelled by advancements in server technology, the integration
of Al and GPUs, next-generation networking, and innovative storage solutions. These developments are reshaping the infrastructure of
colocation facilities, where space optimization, energy efficiency, and computational power are of paramount importance. Here’s a look

at the emerging trends and the vendors leading these transformations.

Summary of Recommendations:

Silicon Innovations: Leaders like Nvidia, Intel, and AMD are at the forefront of silicon advancements, pushing the boundaries of processing
power, energy efficiency, and Al capabilities. Nvidia’s continued dominance in GPUs for Al and deep learning, coupled with Inteland AMD’s

innovations in server processors, are setting new standards for computational performance and efficiency.

Al and ML-Ready Servers: As Al and machine learning workloads become ubiquitous, the demand for Al-optimized hardware is surging.
Servers equipped with specialized Al-GPU integrations are becoming essential for handling the complex computations required for Al

model training and inference, driving advancements in Al-ready server solutions.
Networking and Storage Technologies

5G Deployments: The rollout of 5G networks is set to revolutionize data center networking by enabling faster, more reliable connections
with lower latency. This development will enhance remote data access and real-time data processing capabilities, necessitating hardware

that can fully leverage 5G’s potential.

High-Density Computing: With colocation space at a premium, high-density servers that offer maximal computational power in minimal
physical space are becoming increasingly vital. Innovations in cooling technologies, such as liquid cooling solutions from LiquidStack and

CoollT Systems, are enabling these compact, high-density setups by efficiently managing heat dissipation.

Hyper-Converged Infrastructure (HCI): Vendors like Dell EMC and Nutanix are leading the way in HCI, which integrates compute, storage,
and networking into a single system. HCI simplifies infrastructure management and scales easily, making it an attractive option for

colocation facilities looking to optimize space and resources.

Emerging Network Standards: The development of faster network standards, such as Wi-Fi 6E and beyond, requires hardware capable of
supporting increased data throughput and reduced latency. This evolution calls for next-generation networking equipment that can

accommodate these faster standards.

Software-Defined Everything (SDx): The trend towards software-defined infrastructure continues to gain momentum, with Cisco and other
vendors leading the charge towards more flexible, programmable data center environments. SDx technologies allow for more efficient

resource utilization, easier scalability, and improved operational agility.
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Up-and-Coming Vendors and Innovators

S Supermicro, Quanta Cloud Technology (QCT) and other “white box” vendors are making notable strides in high-density server
solutions and customized data center hardware, catering to the specific needs of modern colocation facilities.
Pure Storage is redefining storage solutions with its all-flash arrays, offering unparalleled performance and efficiency for data-

intensive applications.

(@) NVIDIA remains an innovator not just in GPUs but in broader Al and machine learning hardware, continually pushing the envelope of

what’s possible in data center processing capabilities.

»°" Intel and AMD continue to drive processor innovation, with each new generation offering improvements in performance, power

efficiency, and Al processing capabilities, critical for the future workloads of data centers.
Long-established Leaders Remain Robust

{i% Dell, HPE, and Lenovo continue to stand out not just for their enduring presence in the market but also for their recent innovations in
1
HCI, Al-ready servers, and advanced networking solutions. Their ongoing commitment to research and development ensures they

remain at the forefront of technological advancements, ready to meet the evolving needs of colocation facilities.

¢ The future of hardware in colocation environments is shaped by the dual forces of technological advancement and changing business
needs. As organizations increasingly rely on data-intensive, Al-powered applications, the demand for advanced server, networking,
and storage solutions will only grow. Navigating this landscape requires a keen understanding of both current capabilities and
emerging trends, ensuring that colocation facilities can provide the high-performance, scalable, and efficient infrastructure their
clients expect. Keeping an eye on both established leaders and emerging vendors will be crucial for anyone involved in the planning

and deployment of data center technologies.

Conclusion

In wrapping up our exploration of hardware recommendations for colocation, it’s clear we’re navigating a period of significant
technological evolution. The rapid advancements in server technologies, Al and GPU integration, and networking and storage solutions are

reshaping colocation facilities to be more efficient, scalable, and powerful.

The rise of 5G, the push towards high-density computing to maximize space, and the adoption of hyper-converged infrastructure are just a
few trends dictating the future of colocation hardware. Innovations from leading vendors like Nvidia, Intel, and AMD in processing power
and energy efficiency, alongside emerging solutions in cooling technologies, are essential for supporting the complex workloads of

tomorrow.

In navigating these changes, the foresight to anticipate and plan for future requirements is crucial. This is where the expertise of TRG Data
Centers and the strategic acumen of Prescriptive Solutions become indispensable. Their deep understanding of the shifting hardware
paradigm and comprehensive managed services offer businesses the clarity needed to make decisions that are effective today and remain

resilient and adaptable for the challenges and opportunities of tomorrow.

As we look to the future, the ongoing evolution in IT hardware opens a realm of possibilities for enterprises poised to leverage these
advancements. By prioritizing strategic hardware choices and forging partnerships with experienced industry leaders, companies can

ensure their colocation strategy is robust, forward-thinking, and fully equipped to capitalize on the opportunities ahead.
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What Sets Us Apart?

¢ Al/GPU Specialization: Tailored hosting for Al and GPU, optimizing for power, cooling, and bandwidth needs.

198

Exceptional Facilities and Infrastructure: TRG Datacenters offers state-of-the-art facilities with a focus on advanced engineering,

high-efficiency power and cooling systems, expansive interconnectivity, and networking, as well as a robust infrastructure.

Comprehensive Services: From security to scalability, our full suite of colocation solutions addresses all aspects of modern IT

<

infrastructure.

Expert Support: Our team provides the expertise and support necessary to navigate the complexities of colocation and high-performance

[(J ]
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computing.

Explore how TRG Datacenters can elevate your IT infrastructure at TRG Datacenters.

With special thanks to Prescriptive Data Solutions for their contributions

Prescriptive Data Solutions helps our enterprise customers connect, secure, transform and scale through information

technology consulting, solutions, integration, and managed services

@} Prescriptive

About TRG Datacenters

TRG Datacenters leads in advanced colocation solutions, catering to a
wide array of IT needs, including specialized Al and GPU computing. Our
services are designed for scalability, performance, and security, ensuring

businesses can leverage high performance computing with ease.
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