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Introduction

This Technical Validation from Omdia evaluates the capital savings, namely in infrastructure and power
consumption, that organizations can achieve when migrating existing workloads to Cisco UCS X-Series M8
modular and rack servers built with the latest release of the Intel Xeon 6 processor. We specifically examine
the savings that organizations can achieve in three scenarios: modular-to-modular migration, rack-to-rack
migration, and a comparison of rack and modular power consumption.

Background

As organizations continuously face evolving workload requirements, deploying the appropriate resources is
ideally done with little friction. Migrating to the public cloud has been a viable option, as laaS providers offer
resources “on demand” with the flexibility, speed, and scalability organizations desire when adapting to
changing requirements.

However, organizations found that the potential cost savings previously touted for this approach did not
materialize. This, among other factors, has prompted organizations to repatriate workloads from the public
cloud. As research from Enterprise Strategy Group (now Omdia) revealed, 43% of organizations have moved
workloads from a public cloud back to their own data centers or to a colocation provider for unplanned or
unforeseen reasons.’

Al has emerged as a driving factor of current IT investment. What is interesting to note is that most
organizations are actively pursuing (53%) or exploring (39%) privatizing their Al (i.e., deploying Al initiatives or
processes to be managed within their own data center(s).? Therefore, it is not surprising that 60% of
organizations cited that they will allocate larger portions of IT budgets to data centers over the next two years
so that they can support Al initiatives, including the necessary infrastructure (see Figure 1).2
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Why do you expect that your organization will allocate a greater percentage of its budget to on-
premises data centers in 24 months than it does today? (Percent of respondents, n=93, multiple
responses accepted)

Support new Al initiatives on on-premises infrastructure 60%

Scale on-premises infrastructure to support data locality or 549
compliance requirements .
Support business growth for applications and data 51%

Support global or regional expansion 48%

Support expansion of on-premises edge locations into data

. 46%
center environments

Support the movement of workloads back from the public

[v)
cloud Sikd

Support merger or acquisition

|

Although the primary focus has shifted to Al, organizations must still support enterprise workloads—
traditional virtualization, bare metal, containers—that drive everyday business operations. Over half of
respondents also cited that larger amounts of their IT budget will be directed toward on-premises
infrastructure to supporting business growth for applications and data.* However, controlling expenses still
remains top of mind. IT is still considered a cost center that must continuously find ways to minimize capital
and operating costs.

One proven approach to minimize costs is infrastructure modernization: replacing legacy infrastructure with
infrastructure that has more advanced processor technology to increase performance while minimizing
power consumption. Such advances lead to hardware infrastructure that can consolidate both enterprise
and Al workloads without significant increases in power consumption. Consolidation can then trigger
reductions in capital and operating expenses.

Cisco UCS X-Series, Powered by Cisco Intersight

Cisco UCS X-Series is a modular system managed by Cisco Intersight, an IT operations platform delivered as
a service and available as SaaS, as a connected virtual appliance, or as a private (air-gapped) appliance. The
system has been designed to support traditional enterprise, modern, and Al workloads in data centers using
a unified form factor (see Figure 2).

The architecture of UCS X-Series enables organizations to scale infrastructure and leverage new
technologies (such as next-generation Intel processors and more powerful GPUs) without performing any
standalone upgrades of compute and networking resources. The ability to support multiple CPU- and GPU-
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based workloads helps to consolidate workloads and increase operational efficiency and agility while
minimizing current and future capital and operational expenses.

All server nodes, accelerators, and networking resources are offered as individual modules. To establish I/0
connectivity, vertically oriented compute and accelerator nodes intersect with horizontally oriented /0O
connectivity modules in the rear of the chassis. With this modular design approach, organizations can
leverage the UCS X-Series to reduce power consumption, decrease the components needed to enable
server end-to-end connectivity (e.g., cables, adapters, and switches) over time, and upgrade to next-
generation CPUs and GPUs on their timetable.

Cisco Intersight

SaaS cloud-based management and visibility
Infrastructure-intelligent policies

ts11 P

data centers

On-premises and/or colo data centers

Modular design with no IO
midplane, which supports
current- and future-gen PCle.

Add CPU, memory, GPU, and
storage nodes as needed.

Intelligent Fabric Modules
provide up to 100Gbps to each

1
; - Faster path to
: — modernization
compute node.
Compute nodes offer

Improved operational
efficiency
improved density and support

for current and future Intel - - = -
processors and GPUs. Cisco UCS X-Series @ Reduced risk to the

organization

smma=

The latest advances in Cisco modular servers are powered by the Intel Xeon 6 Processor family and designed
for infrastructure modernization that enables consolidation of any combination of enterprise and Al
workloads without loss of performance or excessive power consumption. Included in this product line are
four different series, each tailored to support specific workload performance requirements.

The Intel Xeon 6 processor family is built on a Performance-core (P-core) microarchitecture, backed by
Intel’s continued investment in enhancing silicon performance. The P-core uses a compatible x86
instruction set architecture and a common hardware platform, including CPU socket type. Within the SP
series segment, Intel Xeon 6 processors can support up to 86 cores per socket. Intel partners with multiple
independent software vendors to ensure common operating systems, compilers, and libraries can be used
with each core type, allowing for flexibility when supporting multiple processor types within a data center
architecture.

The Intel Xeon 6 processor family also offers support for multiplexed rank dual in-line memory modules
(MRDIMMs). Designed for increased memory bandwidth, this next-generation DDR5 memory technology
can support higher capacities and deliver up to twice the memory speed of today’s DDR5 registered DIMM
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(RDIMM). MRDIMM technology supports the Intel Xeon 6 processor family to achieve lower latencies and
increased power efficiency.

All Intel Xeon 6 processors are designed to support Al workloads using the built-in Al acceleration on every
core, delivered with Intel Advanced Matrix Extensions. This technology allows specialized Al workloads to
run directly on the CPU without relying on an external discrete accelerator. Intel Xeon 6 processors are well
equipped to enable inference-based agentic Al models that address future orchestration demands while
scaling efficiently to meet growing compute requirements. Additionally, Intel has built security into the Xeon
6 at both the hardware and VM levels with technologies including Intel Platform Firmware Resilience, Intel
Software Guard Extensions, Intel Trust Domain Extensions, and Intel QuickAssist Technology.

Cisco UCS X-Series M8 Intel compute nodes support the Intel Xeon 6500/6700P series within the following
servers:

o UCS X210c M8 (modular server), a two-socket compute node built for virtualized and containerized
workloads. It supports up to 172 cores per compute node and 8TB total memory capacity.

o UCS X410c M8 (modular server), a four-socket compute node built for workloads such as in-memory
databases and large-scale data analytics. It supports up to 344 cores per compute node and 16TB total
memory capacity.

The latest in Cisco UCS X-Series PCle node supportis the UCS X580p PCle Node. Delivered to be vendor-
agnostic, this front-facing module can support up to four GPUs per node with each GPU consuming up to
600W (2,400W total per node). Organizations can use this node for Al training, large scale inference, and
GPU-accelerated computing.

Enabling connectivity between compute nodes and PCle nodes is Cisco X-Fabric technology, delivered via
UCS X9416 and X9516 X-Fabric Modules. With integrated and programmable PCle switches, organizations
can dynamically allocate resources, specifically GPUs (via PCle modules) to specific compute nodes with
Cisco Intersight. Resources can be reallocated based on changing workload requirements, enabling
organizations to support traditional enterprise applications alongside Al workloads in the same chassis.
Cisco X-fabric technology also enables inter-host GPU interconnectivity. Removing the need for CPU
intermediation can further reduce latency when running Al workloads.

Omdia Technical Validation

Omdia validated how organizations can ultimately reduce both capital and operational expenses when
migrating legacy servers to Cisco UCS X-Series M8 modular servers powered by Intel. Because computing
resources, by far, consume the most power within any data center, reducing the server footprint can trigger
cost reductions related to power consumption, equipment, and infrastructure management. We focus on
the improvements that can be realized in three migration scenarios: modular-to-modular, rack-to-modular,
and rack-to-rack.

For each migration scenario, Omdia considers the amount of workload consolidation that can be achieved
with Cisco UCS X-Series M8 compute nodes after migration. To estimate consolidation ratios, we considered
performance metrics of Intel processors used within UCS X-Series M8 and previous models. These metrics
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were obtained with the SPECrate 2017 Integer benchmark testing suite issued by the Standard Performance
Evaluation Corporation (SPEC).5

Modular and rack servers were selected based on two factors: popular processor types sold to date for each
server generation and the estimated consolidation ratios. By considering these factors, Omdia ensured that
we used consolidation ratios that reflect recent sales activity of processors delivered with the servers
purchased. We took great care not to select those SPECrate INT results that produce the highest
consolidation ratios and skew Omdia’s observations.

Modular-to-modular migration

In this scenario, Omdia considered the following migrations shown in Table 1:

From To

UCS B200 M4 - two Intel 2690v4 processors UCS X210c M8 - two Intel Xeon 6737P processors
UCS B200 M5 - two Intel 6248R processors UCS X210c M8 - two Intel Xeon 6747P processors
UCS B200 M5 - two Intel 6148 processors UCS X210c M8 - two Intel Xeon 6747P processors

Using the calculated consolidation ratios, Omdia first estimated the number of modular servers needed
when consolidating workloads. We then configured the rack for each server type, accounting for the
switching resources and related components, such as Cisco Fabric Interconnects (Fls), adapters, and
cables needed to enable end-to-end connectivity between the servers. Both the Cisco X210c M8 and the M4
and M5 models maintained their same rack configuration in these comparisons.

Omdia then estimated the power consumption of separate rack configurations when using each modular
server type. Power consumption estimates were calculated using the Cisco Power Calculator.® For each
configuration, we assumed a 50% and 100% server workload (assuming a mix of traditional enterprise
workloads) and 25°C ambient temperature. (A 50% server utilization represents a realistic starting point for
organizations so that they can scale compute resources for existing workloads.) These estimates also
accounted for the maximum power rating of the Cisco Fls within these configurations.

Based on the consolidation ratios and power estimates, Omdia concluded that organizations can
significantly reduce Cisco modular servers when using Intel Xeon 6500/6700 processors, along with the rack
units (RUs) and cables, in the following migration scenarios (see Table 2):
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Table 2. Equipment and RUs consumed for modular-to-modular migration case

Consolidation

. Modular servers RU Cables

ratio
UCS B200 M4 -two Intel
2690v4 processors 5.5tof 88 68 96
X210c M8 —two Intel Xeon
6737P processors n/a 16 16 20
UCS B200 M5 —two Intel
6248R processors 3.5t01 56 a4 64
UCS B200 M5 —two Intel 6148 510 1 80 62 88
processors
X210c M8 -two Intel Xeon n/a 16 16 20

6747P processors
Source: Omdia

The power consumption for the servers and fabric interconnects in each scenario is displayed in Figures 3,
4, and 5, assuming a 50% and 100% weighted load factor (WLF) for the modular servers.

Figure 3. Migration from UCS M4 (Intel 2690v4) to M8 (Intel Xeon 6737P)

Power Consumption
Migration from UCS M4 (Intel 2690v4) to M8 (Intel Xeon 6737P)
(shorter is better)

50,000 46,304

40,000

30,000 27,715

Watts

20,000 17,316
11,456

10,000

50% utilization 100% utilization

M B200 M4 configuration W X210c M8 configuration

Source: Omdia
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Figure 4. Migration from UCS M5 (Intel 6248R) to M8 (Intel Xeon 6737P)
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Source: Omdia

Figure 5. Migration from UCS M5 (Intel 6148) to M8 (Intel Xeon 6747P)
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Based on these tables and charts, Omdia noted that:

¢ When migrating from UCS M4 to UCS M8, compute nhodes and cables decreased significantly by 82%
and 80%, respectively.

e  When migrating from UCS M5 to UCS M8, compute nodes and cables decreased significantly by at
least 72% and 69%, respectively.

¢ Inboth cases, rack space decreased from two racks to less than half a rack.

e« Power consumption decreased by:
o 59% to 63% when migrating from UCS B200 M4 (Intel 2690 v4) to X210c M8 (Intel 6737P).
o 45% to 48% when migrating from UCS B200 M5 (Intel 6248R) to X210c M8 (Intel 6747P).
o 55% to 58% when migrating from UCS B200 M5 (Intel 6148) to X210c M8 (Intel 6747P).

Why this matters

When migrating to Cisco UCS X-Series M8 modular servers, powered by Intel Xeon 6700 Series processors, from
UCS M4 and M5 models supported with previous generation Intel processors, Omdia validated that
organizations can experience both reductions in equipment and power consumption. Using configurations for
supporting mixed workloads, Omdia observed that the number of compute nodes decreases by at least 72%.

Rack space also reduces footprint down to less than half of a standard 42U rack, representing at least a 3x
reduction in rack space. Reduction in footprint represents at least a 3x reduction in cables. With this reduced
footprint, Omdia validated that power consumption can significantly decrease. At 50% WLF, power
consumption decreases between 45% and 59%. At 100% WLF, power consumption reduces between 48% and
63%.

Rack-to-rack migration

In this migration, Omdia considers a scenario in which an organization migrates workloads from the UCS
C220 M5 rack server (with two Intel 6148 processors) to UCS C220 M8 rack server (with two Intel Xeon 6740P
processors). Using SPECrate INT results, we estimated a 4.5 to 1 consolidation ratio.

Based on the consolidation ratio and estimates from the Cisco Power Calculator, Omdia concludes that
organizations can achieve the following reduction in rack servers, rack units (RUs), and cables in the
following migration scenarios (see Table 3):

© 2026 TechTarget, Inc. All rights reserved. Unauthorized reproduction prohibited. 10
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Table 3. Equipment and RUs consumed for rack-to-rack migration case

Servers RU Cables
C220 M5 rack configuration (with two 79 76 160
Intel 6148 processors per server)
C220 M8 rack configuration (with Intel 16 18 40

6740P processors per server)

Source: Omdia

The power consumption for the servers and switches in each configuration is displayed in Figure 6,
assuming a 50% and 100% WLF, respectively, for the rack servers.

Figure 6. Migration from UCS C220 M5 (Intel 6148) to M8 (Intel Xeon 6740P)

Power Consumption
Migration from UCS C220 M5 (Intel 6148) to M8 (Intel Xeon 6740P)
(shorter is better)

47,629

50,000

40,000

30,094

30,000

Watts

20,000

10,000

50% utilization 100% utilization

m C220 M5 configuration m C220 M8 configuration

Source: Omdia
Based on these tables and charts, Omdia noted that:

¢ Compute nodes and cables decreased significantly by 79% and 75%, respectively. With the number of
RUs decreasing by 76%, the rack footprint reduces from two racks to less than half a rack.

e Atboth 50% and 100% WLF, power consumption decreases by almost 60%.

© 2026 TechTarget, Inc. All rights reserved. Unauthorized reproduction prohibited. 11
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Why this matters

When migrating to Cisco UCS C220 M8 rack servers, powered by Intel Xeon 6737P Series processors, from UCS
M5 rack servers configured with Intel 6148 processors), Omdia validated that organizations can experience both

reductions in equipment and power consumption. Using configurations that support mixed workloads, Omdia
observed that the number of compute nodes decreases by 79%. Occupied rack space and the lower number of

cables used each represent a 4x reduction. Power consumption decreases by almost 60% at 50% and 100%
WLF.

Rack and modular server comparison

In this scenario, Omdia compared the estimated power consumption of a UCS C220 M8 rack server
configuration with a UCS X210c M8 modular server configuration shown in Table 4. These comparisons
emphasize the power efficiency that organizations can achieve when placing a workload on the UCS M8
modular server compared to a UCS M8 rack server, both configured with the same Intel processor
generation.

Table 4. Comparison conducted between rack and modular servers with same Intel processor

Rack server configuration Modular server configuration
UCS C220 M8 with two Intel 6527P processors UCS X210c M8 with two Intel 6527P processors
UCS C220 M8 with two Intel 6737P processors UCS X210c M8 with two Intel 6737P processors

Source: Omdia

Table 5 details the equipment reduction for each server configuration. No consolidation ratios are
considered as the Intel Xeon processor type remains the same in the migration.

Table 5. Equipment and RUs consumed for each configuration

Servers RU Cables
Q220 M8 rack configuration (with 39 37 160
either processor)
X210c M8 modular configuration 32 30 32

(with either processor)

Source: Omdia

The power consumption for the servers and switches in each configuration is displayed in Figures 7 and 8,
assuming a 50% and 100% WLF, respectively.

© 2026 TechTarget, Inc. All rights reserved. Unauthorized reproduction prohibited. 12
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Figure 7. Comparing UCS C220 M8 to UCS X210c M8 (both Intel Xeon 6527P)
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Figure 8. Comparing UCS C220 M8 to UCS X210c M8 (both Intel Xeon 6737P)
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Source: Omdia

Based on these tables and charts, Omdia noted that:

¢ While the number of servers remained the same, the number of switches and related components
decreased when considering the UCS X210c M8 modular server, reducing the number of cables by 80%.
The UCS C220 M8 rack server configuration was modeled with the standard external data, management

© 2026 TechTarget, Inc. All rights reserved. Unauthorized reproduction prohibited. 13
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and FC switches required to connect all servers to respective networks. In turn, the number of occupied
RUs and cables used are higher than those consumed by the UCS X210c M8 modular server
configuration, as only Fls are used (see Table 6).

e Inboth comparisons, power consumption reduced by 14%. While this number may not seem significant
for this base case, imagine using rack servers at scale, especially as Al workloads grow. The potential
reductions in power consumption can help to reduce both capital and operational expenses.

Why this matters

When comparing Cisco UCS M8 modular servers with UCS M8 rack servers, both powered by Intel Xeon 6500 or
6700 Series processors, Omdia validated that organizations can experience both reductions in equipment and
power consumption. Using configurations for supporting mixed workloads, Omdia observed that the number of
compute nodes remained the same while the lower number of cables revealed a 5x reduction. Rack space also
decreases by approximately 20%. Both migration scenarios reflected a 14% decrease in power consumption at

50% and 100% WLF.

While these estimates reflect relatively small reductions, Omdia does recognize that cable management effort is
drastically reduced, which can lead to reduce capital and operational expenses. More importantly, these
decreases in power consumption become significant when opting to place workloads on UCS M8 modular
servers at scale, as opposed to UCS M8 rack servers. Using UCS M8 modular servers can provide a more power-
efficient platform for workloads that are typically supported by rack servers.

Stress tests for power consumption

To support the power consumption estimates, Omdia reviewed the results obtained using Intel Power and
Thermal Analysis Tool (PTAT), a utility used by Intel manufacturing partners to stress test power, thermal, and
performance limitations of Intel-based platforms.

For the modular server case, Omdia reviewed a power consumption estimate of a configuration consisting of
eight UCS X-Series M8 modular servers, each equipped with two Intel 6740 processors, housed in an X-
Series 9508 chassis. Each server ran the Intel PTAT with Windows 2025. Power measurements were
collected directly from the Chassis Management Controller, providing real time power consumption and
cooling data for the entire chassis.

Ramping both the CPUs and memory simultaneously to 100% over 30 minutes, total chasis power
consumption was measured at 7,602W. This measurement is close to the power estimate of 7,895W
obtained from the Cisco Power Calculator.

Omdia also reviewed a power consumption estimate of a single UCS X-Series C220 M8 rack server similarly
configured as the M8 compute nodes, equipped with two Intel 6740 processors and running Windows 2025.
Ramping CPUs and memory up to 100% over 30 minutes, power consumption was measured at 1,024W. We
also found this number to be close to the power estimate of 1,114W obtained from the Cisco Power
Calculator. If we considered eight rack servers running together, the power measurement would be 8,192W.

© 2026 TechTarget, Inc. All rights reserved. Unauthorized reproduction prohibited. 14
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Why this matters

In comparing power consumption measurements of both modular and rack servers obtained from the Intel PTAT
tool, Omdia found that organizations can save on power when running workloads on Cisco UCS X-Series
modular servers over rack servers. We found that power consumption of eight Cisco UCS X-Series M8 modular
servers was less than eight Cisco UCS X-Series M8 rack servers (of a previous Intel generation processor) —
7,602W vs. 8,192W.

Omdia notes that the lower power measurement for Cisco X-Series is partly due to the shared power and cooling
design when using modular servers, unlike rack servers that are individually powered and cooled in a self-
contained environment within the chassis. In this case, these eight modular servers in a single chassis can
generate a potential annual power savings of 5,168kWh/year.

Conclusion

Data center infrastructure modernization is a top priority for 84% of organizations as they prepare for their
upcoming Al initiatives.” The desire to host their own Al workloads within their own data centers, however,
raises questions about how organizations should support these new workloads, along with their existing
workloads, while minimizing the capital and operational expenses and maintaining the necessary
performance. Amongst those strategies that can support infrastructure modernization is workload
consolidation that can reduce data center footprints and the amount of infrastructure deployed, resulting in
lower power consumption, reduced capital costs, and decreased operational expenses.

Cisco UCS X-Series has established its value proposition of infrastructure modernization for organizations
concerned about how power consumption can affect both capital and operational costs. This product family
now takes advantage of the advancements in Intel Xeon 6 processors that improve upon the workload
consolidation benefits that organizations can experience. With an increase in the number of cores while
improving performance per watt consumed, Cisco UCS X-Series can support any combination of (traditional
and modern) enterprise and Al workloads, satisfying performance requirements without consuming
excessive power. In turn, capital and operational expenses decrease, which is especially important as
organizations continue to justify IT infrastructure investments for supporting newer workloads, especially Al.

Based on the evaluation in our scenarios, Omdia validated that:

e Migrating from UCS M4 or M5 modaular servers (with previous-generation Intel Xeon processors) to the
latest-generation M8 modular server can reduce power up to 63% while reducing occupied rack space
by 76%. The footprint goes down from over four racks to less than half a rack.

e Migrating from UCS C220 M5 rack servers (with previous-generation Intel Xeon processors) to the latest-
generation M8 rack server can reduce power by almost 60% while reducing occupied rack space by
76%. The footprint decreases from two racks to less than half a rack.

7 Source: Enterprise Strategy Group (now Omdia) Research Report, Private Al, Virtualization, and Cloud: Transforming the Future of Infrastructure
Modernization, July 2025.
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e When comparing Cisco UCS C220 M8 rack servers to the M8 modular servers, both of the same
processor generation, power can decrease up to 14% while reducing occupied rack space by 19%. This
illustrates how the modular UCS X Series offers more power savings that rack servers configured with
the same processor generation.

All scenarios clearly show how the advancements of the Intel Xeon 6 processor family have contributed to
the reductions observed.

Omdia has had the opportunity to validate the progress made within the Cisco UCS X product family in
helping organizations modernize their data center infrastructure. Now that organizations are ramping up their
Al efforts, infrastructure becomes more critical in managing ongoing capital and operational costs,
especially in light of the power demands Al presents. With Cisco’s approach to infrastructure modernization,
coupled with the advances in Intel Xeon 6 processors, Omdia believes that the Cisco UCS X-Sseries can

help organizations deliver the performance customers expect, regardless of the workload mix, in smaller
data center footprints that minimize power consumption and related expenses.
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