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Introduction
The performance demands of new application types, such as generative AI, advanced data 
analytics, augmented reality/virtual reality (AR/VR) and industrial IoT, are accelerating the rate 
at which IT infrastructure must evolve. Existing enterprise datacenter assets often fail to meet 
the demands of newer applications that require expanded storage capacity, faster networking 
and enhanced compute processing power. These new requirements, along with the ongoing 
struggle to drive datacenter efficiency improvements (e.g., power, cooling and physical capacity) 
and find available space to lease, are leading enterprises to take a fresh look at their IT growth 
and modernization options.

At this juncture, enterprises have three obvious choices (which are not necessarily mutually 
exclusive): upgrade and modernize existing on-premises datacenter assets to accommodate 
more resource-intensive workloads; extend or migrate the current datacenter environment 
to the cloud or to cloud-adjacent colocation facilities (thus gaining access to modern IT 
infrastructure without the capex); or rearchitect the applications using cloud-native frameworks 
and containers, thus allowing them to operate across modernized on-premises IT environments 
and public cloud platforms.  

Every enterprise IT workload has an operating environment or “best execution venue” that 
optimally balances performance, cost and other considerations such as capacity requirements, 
data isolation/sovereignty, latency, sustainability and application dependencies. With 
these factors in mind, some enterprise applications may not be good candidates for public 
environments. Nevertheless, the need remains for IT infrastructure that accommodates the 
resource and performance requirements of new enterprise applications.

The Take 
New business requirements and technology advancements are forcing enterprises to rethink and 
revamp their IT environments to meet the increasing resource demands of new applications that 
incorporate generative AI, machine learning and advanced data analytics. Cloud-native “run anywhere” 
workloads are becoming the rule rather than the exception (especially for net-new applications) 
and will execute across both public cloud and enterprise datacenter/colocation environments. 
This confluence of events has created the ideal circumstances for organizations to consider their 
IT modernization options — which workloads to keep on-premises in modernized server fleets and 
which to migrate or extend into public cloud environments. The public cloud offers the advantage 
of immediate infrastructure modernization (in addition to other benefits), but business, regulatory 
or technology considerations may dictate that some workloads remain on-premises, requiring 
modernized IT infrastructure in the enterprise datacenter or colocation facility as well. 

While the up-front cost of on-premises server modernization may be daunting, inaction may prove 
to be more costly in the long run, resulting in business risk through hasty wholesale migration to the 
public cloud, missed opportunities to incorporate new digital technologies into business operations or 
inability to sustain competitive advantage in the market. The hybrid approach offers the best of both 
worlds: Speed, scale and agility for workloads that can move to public clouds and more performant, 
efficient and sustainable infrastructure for those that cannot. 
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Business requirements drive the need 
for IT modernization 
In the digital economy, long-standing ways of doing business are giving way to new models 
fueled by data-driven, processing-intensive workflows. Technology is a key enabler of the digital 
economy, requiring accelerated IT modernization efforts. As a result, digital business imperatives 
are driving organizations to reassess the state of their enterprise IT environments to make them 
more responsive to business needs. Enterprises are exploring use cases for generative AI and 
embedding the capabilities into business processes to drive speed, efficiency, productivity 
and creativity across numerous domains. Alongside generative AI, organizations look to other 
advanced technologies such as industrial IoT, robotic process automation and AR/VR to improve 
product/service delivery, support, customer engagement and other business functions. 

However, new applications and workloads incorporating these technologies come with new 
resource capacity and processing requirements, and many organizations’ current datacenters  
and IT environments are not up to the task. IT modernization is never a one-and-done endeavor —  
yesterday’s top-of-the-line servers are today’s legacy servers. To address the datacenter 
capacity deficit, enterprises must think about where they want to take their businesses, which 
technologies can help them get there and how to modernize the IT estate in ways that enable 
the applications (i.e., the business ideas that execute digitally as software) to run as scalable, 
operationally efficient and cost-effective processes.

Application modernization efforts have accelerated over the past year, according to data 
from 451 Research’s Voice of the Enterprise: Cloud, Hosting & Managed Services, Application 
Modernization 2022 survey. A majority of organizations with IT modernization plans in progress 
(59%) report that activity has intensified over the past 12 months, with almost 20% saying 
it has “significantly accelerated.” Improved performance of IT environments tops the list of 
modernization drivers, followed closely by cost reduction (see Figure 1). This indicates close 
alignment between improved operational efficiency (processing power, energy consumption, 
datacenter footprint utilization, etc.) and total cost of ownership. 
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Figure 1: IT modernization drivers

Q. Which of the following — if any — are the primary drivers for your organization’s efforts to modernize legacy applications? Please select 
up to three.
Base: Organizations that are currently planning or developing a plan for application modernization (n=523).
Source: 451 Research’s Voice of the Enterprise: Cloud, Hosting & Managed Services, Application Modernization 2022.

As organizations evolve toward data-driven decision-making, inadequate infrastructure poses a 
barrier to AI and machine learning (ML) implementation and becomes a bottleneck as workload 
demands expand. As a result, enterprises are ramping investment in high-performance 
infrastructure. A recent Voice of the Enterprise: AI & Machine Learning, Infrastructure survey 
reveals that nearly 90% of organizations expect to increase their AI/ML spending in the next 12 
months, and more than half anticipate moderate to significant expenditure increases.

Emerging generative AI workloads are also driving changes in the underlying IT infrastructure 
requirements due to the tremendous processing capacity required to train large language 
models (LLMs) and the storage and network capacity essential to run applications and business 
processes that leverage these LLMs. AI has unique infrastructure requirements, and in the 
absence of integration with existing systems, AI infrastructure planning requires a different 
approach to the one used for general-purpose workloads. IT leaders must also factor in the 
datacenter dimensions, given that higher-performing application requirements of generative 
AI and other emerging technologies deployed on legacy infrastructure may strain the power 
and cooling capacity of current facilities. This will require an assessment of existing IT assets’ 
operational costs and capacities against modern platform capabilities.
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The path to modernization
Today, enterprise workloads are trending toward modernization, both in public cloud and on-
premises. Primarily, this means moving workloads out of legacy environments and into modern, 
advanced infrastructure environments whether in on-premises datacenters, in a public cloud or 
a mixture. Modernized IT environments must support varying workload execution venues (public 
cloud, private cloud, on-premises and colocation), application packaging (VMs, containers, bare 
metal) and diverse systems with processing speed, storage and network throughput capacity 
optimized for different types of workloads. 

Organizations have choices about how they procure, deploy, integrate, manage and transform 
their digital infrastructure stacks. The “either/or” IT binaries of public versus private cloud 
and on-premises versus off-premises have given way to converged approaches and hybrid/
multicloud IT estates spanning private and public cloud environments. For example, 26% of 
organizations anticipate that public cloud infrastructure or other off-premises environments will 
be the primary workload execution venue in the next two years, up from 20% today, according to 
451 Research’s Voice of the Enterprise: Digital Pulse, Workload Placement 2023 survey. Modern 
on-premises IT environments remain in the mix, with nearly one-third of organizations expecting 
this to be the primary venue for their workloads, thanks in large part to migration from legacy 
on-premises IT environments (see Figure 2). 

Figure 2. Workload migration trends toward modernization

Q. Which of the following best describes the primary IT environment used to operate your organization’s workloads today?
Q. And which of the following best describes the primary IT environment your organization will use to operate workloads two years from 
now?
Base: All respondents (n=918).
Source: 451 Research’s Voice of the Enterprise: Digital Pulse, Workload Placement 2023.
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IT is a significant contributor to many organizations’ environmental impact. Therefore, the 
energy efficiency of enterprise IT resources (whether on-premises or in the cloud) is also 
becoming an important factor in IT decision-making and modernization planning. In fact, 63% 
of enterprises report that datacenter efficiency is “very important” to their organizations, 
according to 451 Research’s Voice of the Enterprise: Datacenters, Sustainability 2023 survey 
data. Similarly, IT vendors’ sustainability goals and the credibility of their commitment to 
mitigate environmental impacts are key factors in technology and purchasing for 75% of 
respondents, as noted in 451 Research’s most recent Voice of the Enterprise: Digital Pulse, 
Sustainability survey. 

For organizations with aging datacenters, legacy applications and technical debt, migrating 
to modern architectures and deploying upgraded servers will reduce power and cooling 
requirements, enhance performance, improve IT efficiency via infrastructure consolidation 
and reduce the physical server footprint. This reduction in required space through platform 
modernization coupled with the hybrid approach of offloading some workloads to cloud 
will enable enterprise datacenters to free up capacity to introduce AI/ML workloads in 
existing facilities. The improved scale, agility and cost profile that comes with more powerful 
infrastructure and consolidation means that organizations can spend more time leveraging 
technology and data to develop applications that drive business efficiency and less time 
patching and managing obsolete infrastructure.

The organizational dynamics of modernization will also require new IT skills and possibly new 
IT roles and personas such as platform and cloud-native engineers. Tighter alignment between 
business and IT requirements is also a must-have on the road to modernization. Continuous 
change is now business as usual in the digital economy. Organizations need to be confident 
that their IT environments can support a range of business outcomes with flexibility, agility 
and security. Scalable, performant and efficient IT infrastructure is an important strategic 
foundation for building this confidence. 
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Modernization and the benefits  
of hybrid
Despite widespread adoption of public cloud, on-premises IT estates persist because few 
organizations have the luxury of starting over on a clean sheet of (IT) paper. As a result, hybrid 
environments are becoming the default IT architecture. However, enterprise workloads have 
different resource, performance, security and compliance requirements, and one size may not 
fit all when it comes to IT infrastructure environments. 

Hybrid IT environments offer significant advantages for on-premises and off-premises 
workloads. Cloud-scale infrastructure radically accelerates the dynamics of IT provisioning and 
infrastructure change management, which saves time and money that would otherwise be spent 
on infrastructure deployment and scaling. Additionally, hyperscale cloud providers offer an 
array of computing options, allowing enterprises to choose the CPU and/or graphics processing 
unit (GPU) instances that best suit their application requirements and pay for resources using 
various on-demand, resource-commit and savings-plan models. The operational elasticity of 
public cloud allows organizations to scale compute up or down based on processing, memory 
and storage demands at runtime. Ongoing supply constraints and costs in the GPU space 
make the hyperscalers and their growing service portfolios an especially attractive option for 
enterprises with traditional AI/ML and generative AI use cases. 

At the level of individual workloads, public cloud’s self-service provisioning and on-demand 
access provides an off-ramp for enterprises looking to lift and shift applications from space- 
and capacity-constrained datacenters to make room for new AI/ML workloads running 
on modernized on-premises infrastructure. Public cloud offload and upgraded servers in 
modernized datacenters also facilitate IT rationalization and consolidation for workloads 
that enterprises want to keep on-premises due to regulatory or compliance mandates, data 
or other application dependencies, data I/O volume and costs, performance, and security/
risk considerations. As applications and use cases for generative AI emerge, enterprises are 
exploring hybrid approaches that enable model training to occur mostly in the cloud with 
inferencing (i.e., making data-driven decisions based on the training) on-premises in centralized 
or edge locations. 
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The journey to a hybridized modern IT environment is worth the 
trip, but watch out for speed bumps
The hybrid approach gives enterprises options for the timing and manner of IT modernization, 
but it also introduces challenges that include a mix of technology, organizational and economic 
factors, including the following:

	– Operational complexity. In hybrid IT scenarios, workloads and data operating in different 
environments may be siloed, making it difficult to operate infrastructure and application 
resources consistently across the IT estate and move data and workloads freely and securely 
between different environments. The oft-referenced “single pane of glass” that provides 
a unified operational perspective takes time to implement, and many organizations lack 
skills and/or IT headcount to make the move to hybrid without incurring opportunity costs 
elsewhere.

	– Data management and security. From a security perspective, hybrid cloud entails the 
tracking and monitoring of different workloads in different states. This requires protecting 
data in transit and at rest, as well as maintaining governance and controlling who is granted 
access to what and at which points — whether this is on-premises or off-premises, hosted or 
non-hosted. 

	– Skills shortages and lack of personnel. Hybrid IT requires a diverse set of skills: programming, 
tools development, project management and operational management. According to recent 
451 Research Voice of the Enterprise survey data, public cloud integration with on-premises IT 
systems is a key capability currently in short supply. This means that recruiting and retaining 
personnel with both cloud and integration/migration expertise may require a premium. 

The modernization imperative: Doing nothing is not an option 
In the digital economy, organizations’ ability to drive innovation, business value and competitive 
differentiation is data-centric and IT-dependent. As a result, organizations must ensure their 
business strategies can be executed in modernized IT environments that are optimized for 
change and designed to handle both current and future workload demands. The technical 
debt that builds by continuing to support aging on-premises infrastructure undermines the IT 
organization’s ability to respond to evolving business requirements.

Modernizing on-premises infrastructure enables enterprises to support new and existing system 
and application requirements at scale, with improvements in price/performance, operational 
efficiency and sustainability. Embracing modernized IT and integrating upgraded components 
from the chipset up positions enterprises to reap the rewards today on a foundation primed to 
support tomorrow’s data- and processing-intensive workloads. Taking a hybrid approach and 
adding public cloud environments to the mix provides a fast track to modernized infrastructure 
for certain workloads while enabling the emerging enterprise preference for AI training in the 
cloud and inferencing at on-premises and edge locations. 
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Conclusion
The advent of generative AI/LLM applications is transforming content creation, data analytics, 
customer service and, especially, software development and maintenance. This technology is 
bringing innovative business offerings to market at a pace that will be tremendously disruptive 
and require substantial IT infrastructure capabilities that are not currently resident in most 
enterprise datacenters. For enterprise IT estates of all architectures, modernizing servers will be 
necessary to answer the capacity demands of these new applications. Modernization will also 
reduce power and cooling requirements and offer enhanced performance, stronger security and 
efficiency-enabling infrastructure consolidation. 

These benefits, in conjunction with reducing the physical server footprint and freeing up 
valuable datacenter space, justify the investment. IT infrastructure modernization is not a 
challenge that can be put off until tomorrow, but one enterprise IT leadership must address 
today. The emergence of a new competitive AI-driven landscape demands attention now, 
so postponing the enablement of these new applications could have significant business 
consequences.

AMD addresses the needs of enterprises with a complete portfolio of innovative and proven 
data center products. A unique combination of security features, flexibility, and outstanding 
TCO supports your applications and platforms in the cloud, on-premises, and at the edge. An 
industry leader, AMD brings numerous strengths to help companies achieve their business 
goals: close engagement with customers to develop real-world solutions; a vibrant partner 
ecosystem offering; a well-defined roadmap; and stability and consistent growth to power 
advanced R&D. Discover more about AMD EPYC™ processors. 

https://www.amd.com/en/processors/epyc-server-cpu-family
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