=

Al PCs In
Hybrid Al

intel
vPRO

Executive Summary

The rapid adoption of Al has
created a growing demand for
solutions that deliver both real-time
responsiveness and scalable
compute capabilities. While local Al
processing on devices like Al PCs
ensures constant availability, low
latency, and faster decision-making,
cloud-based Al provides the
scalability and computational
power needed for large models and
resource-intensive tasks. Many
modern applications require both
to function effectively. Hybrid Al
addresses this need by balancing
cloud scalability with on-device
processing, enabling organizations
to optimize performance, cost, and
flexibility.

Al PCs play a central role in Hybrid
Al strategies by integrating
advanced hardware, such as Al-
enhanced processors, to efficiently
perform Al tasks locally. This allows
real-time data analysis, immediate
decision-making, and faster insights

while seamlessly collaborating with
cloud infrastructure to manage
complex models and large-scale
computations. By leveraging Al PCs
within Hybrid Al ecosystems,
organizations can unlock use cases
such as real-time data processing,
personalized customer experiences,
predictive maintenance, and
efficient edge device integration.

This combination of local and cloud
Al processing enables businesses to
overcome the limitations of
traditional Al systems, enhancing
agility, reducing costs, and
improving productivity. Al PCs are
emerging as critical enablers of
Hybrid Al, empowering
organizations to scale Al initiatives,
accelerate innovation, and deliver
smarter, data-driven outcomes
across diverse environments.



Navigating Emerging
Trends and Challenges in
Hybrid Al

As organizations seek greater
operational efficiency, scalability,
and improved data security, Hybrid
Al is emerging as a key enabler. By
integrating edge Al for real-time
data processing with the scalability
of cloud computing, Hybrid Al
reduces costs, decreases latency,
and optimizes bandwidth while
enhancing data security—
addressing the limitations of
traditional, cloud-only Al systems.

For example, in financial services,
Hybrid Al detects fraud more
effectively by combining anomaly
detection algorithms with natural
language processing to analyse
transaction patterns and
communications. In
manufacturing, it optimizes
production lines by merging
predictive maintenance models
with reinforcement learning for
real-time adjustments. In
healthcare, it combines machine
learning for accurate diagnoses
with generative Al to improve
patient communication,
enhancing both accuracy and
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understanding. However,
integrating different Al models
remains complex, and running
multiple models simultaneously
can be computationally
demanding.

Challenges of Traditional
PCs

Traditional PCs pose significant
challenges to Hybrid Al adoption
due to their limited processing
power, scalability constraints, and
outdated infrastructure. These
legacy systems lack the advanced
hardware, such as Al accelerators
or GPUs, needed to manage
complex Al workloads efficiently.
Integration issues further hinder
their ability to support modern Al
frameworks and cloud-edge
collaboration, disrupting Al
workflows. Additionally, inadequate
security features expose sensitive
data to cyber threats, while energy
inefficiency leads to higher
operational costs and a larger
carbon footprint. Addressing these
limitations is critical for
organizations looking to implement
scalable, secure, and sustainable
Hybrid Al strategies.

Hybrid Al is increasingly enhancing collaboration between humans and
machines across industries by combining the strengths of Al systems with
human expertise to achieve superior outcomes.

As Al systems integrate into critical decision-making processes, the need for
explainability and transparency becomes paramount, leading to the design of
AND . ) ) o
more interpretable Hybrid Al models, especially crucial in regulated
industries like finance, healthcare, and legal sectors.

ON-DEVICE Al On-device Al capabilities are advancing, allowing many generative Al models
to operate locally, and with billions of Al-capable devices currently in use, the
potential for on-device Al processing is both substantial and expanding.

Figure 1 - Hybrid Al Trends



Traditional PC Limitations Key Challenges Impact on a Hybrid Al Strategy

Limited Processing Power

Incompatibility with Modern
Tools

Security Vulnerabilities

Negative Environmental
Impact

Performance Constraints:
Legacy PCs typically lack
the advanced processing
power and specialized
hardware, such as GPUs or
Al accelerators, required for
efficient Al computations.

Scalability Limitations:
Legacy systems may
struggle to handle the
increased data volumes and
computational demands
associated with hybrid Al,
limiting their ability to scale
effectively.

Integration Issues: Legacy
PCs may not support the
latest Al frameworks,
software, and cloud
integration tools.

Toolchain Fragmentation:
Difficulty connecting with
hybrid environments like loT
devices or edge nodes
impacts seamless Al
workload management.

Data Protection Issues:
Legacy PCs lack advanced
encryption protocols, zero-
trust architectures, and real-
time threat detection
required for Al-driven
environments.

Compliance Risks:
Inadequate infrastructure
often fails to meet
compliance standards like
GDPR or FERPA for secure
data transfers in hybrid Al
systems.

Energy Inefficiency: Older
hardware consumes more
energy for less
computational output,
lacking the efficiency of
modern Al-optimized
processors like

Intel® Core™ Ultra 200V
series (Lunar Lake).
Sustainability Challenges:
Outdated PCs contribute to
higher carbon emissions and
operational costs.

Slower Al Operations:
Insufficient hardware leads
to increased latency for real-
time Al processing, delaying
insights and decision-
making.

Limited Scalability: Inability
to process large, distributed
datasets restricts Al model
training and edge-to-cloud
synchronization, weakening
the potential of Hybrid Al.

Workflow Disruption:
Incompatibility prevents
end-to-end hybrid Al
deployments, causing delays
in integrating real-time edge
data with centralized cloud
systems.

Reduced Al Efficiency:
Inability to leverage modern
tools limits automation,
cross-platform data flow,
and optimized Al operations.

Data Breaches: Weak
security frameworks expose
sensitive Al data at both
edge and cloud levels,
undermining privacy and
trust.

Operational Disruption:
Cyber threats impact real-
time Al processing, leading
to downtime and
compromised Al workflows.

Increased Costs: Inefficient
energy consumption inflates
operational expenses,
making Hybrid Al
deployments less cost-
effective.

Environmental Burden:
Higher energy use limits
organizations' ability to align
Al initiatives with
sustainability goals and net-
zero targets.

Figure 2 - Challenges in Traditional PCs and its impact



What are Al PCs?

Advantages of Al PCs

Unlike traditional systems, where Al processing is primarily performed
on cloud servers requiring constant connectivity and resulting in
potential latency, Al PCs incorporate specialized hardware, such as Al-
enhanced processors (e.g., NPUs), in addition to GPUs, to perform these
operations locally on the device. This approach reduces reliance on the
cloud, enhances real-time performance, and improves data security by
minimizing the transfer of sensitive information.

Al PCs provides benefits across diverse applications, enabling

organizations to unlock their full potential:

* Personalized: Al PCs harness Al capabilities to streamline workflows,
optimize performance, and enhance user experience.

* Productive: They evolve job responsibilities via Al-assisted content
creation, predictive insights, and intelligent decision-making.

* Protected: Al PCs bolster digital defenses with proactive security
measures, fraud detection, and cyber-resilience.

Figure 3 - Defining Al PCs and its associated advantages

Leveraging Al PCs to
Transform Hybrid Al

Al PCs, workstations, and cloud
platforms each play distinct roles in
hybrid Al strategies. Al PCs, with
their integrated Al engines
powered by CPUs, NPUs, and
GPUs, handle time-sensitive,
localized Al tasks like adaptive
learning, resource optimization, and
real-time decision-making.
Workstations, with their high-
performance hardware, tackle
resource-intensive tasks such as
training complex models and
processing large datasets.
Meanwhile, cloud platforms provide
scalability and access to advanced
computational resources for large-
scale deployments and distributed
Al workloads. However, Al PCs
alone cannot address all limitations.
To unlock their full potential, they
must operate within a robust
ecosystem that includes Al models,
cloud platforms, and connected
tools such as data management
systems and loT-enabled devices.
This integrated approach enables

organizations to drive real-time
insights, streamline operations, and
scale hybrid Al solutions effectively
across diverse environments.

Tangible Benefits

Powered by Intel® Core™ Ultra
200V Series Processor—below are
illustrative benefits of Al PCs to
transform hybrid Al:

« High-Performance Processing
Capabilities: Al PCs leverage
advanced GPUs like Intel®
Arc™ GPU and Al-enhanced
processors to handle
immediate data processing
locally, delivering low latency
and rapid insights. In Hybrid
Al setups, these PCs work
alongside cloud resources,
where larger datasets and
complex models are managed.
This synergy enables real-time
decision-making at the edge
while maintaining scalability
and computational power in
the cloud.



 Adaptive Al Workflows: Al
PCs enhance Hybrid Al
workflows by combining
powerful on-device processing
with intelligent task
distribution tools. While Intel®
OpenVINO™ optimizes local Al
inference, orchestration
platforms like Kubernetes or
AWS loT Greengrass manage
workload allocation between
the device and cloud based on
task complexity and urgency.
This approach ensures that
time-sensitive tasks are
processed locally for faster
responses, while resource-
intensive operations are
seamlessly offloaded to the
cloud. Together, these
capabilities deliver improved
efficiency, reduced latency,
and optimal resource
utilization across diverse
workloads.

 Energy Efficiency: Al PCs
enhance energy efficiency by
reducing the need for
constant data transmission to
cloud servers. By processing
smaller, immediate tasks
locally, they minimize network
energy consumption and
decrease reliance on large-
scale cloud data centers. This
strategic task allocation not
only improves performance
but also supports more
sustainable Al operations with

'L unar Lake transforms personal computing

a reduced energy footprint.

* Privacy and Security: Al PCs

bolster data privacy and
security by processing
sensitive information locally,
minimizing the risk of
exposure during data
transmission. This is
particularly critical for
enterprises handling
confidential business data,
ensuring compliance with
regulations like GDPR. On-
device Al also enables real-
time threat detection and
adaptive security protocols,
evolving to protect both
model parameters and
sensitive data from cyber
threats.

Key Use Cases of Al PCs in
Hybrid Al

High-performance processors with
dedicated Al engines like Intel®
Core™ Ultra 200V series processors
deliver 3x more powerful
computing processes and increase
efficiency up to 50% when
compared to predecessors.! Below
are some of the most impactful
Hybrid Al use cases showcasing Al
PCs powered by Intel® Core™ Ultra
processors.



https://www.cnbctv18.com/technology/how-will-intels-lunar-lake-transform-personal-computing-an-asus-exec-explains-19513323.htm

Real-Time Data Processing
Al PCs, powered by Intel®
Core™ Ultra 200V series
processors, enable instant, on-
device data analysis for time-
critical applications like real-
time behavioral tracking,
anomaly detection, and
immediate decision-making.
Unlike traditional systems that
rely heavily on cloud
processing, Al PCs handle
smaller, latency-sensitive tasks
locally, reducing delays and
enhancing responsiveness. At
the same time, hybrid Al
systems leverage cloud
resources to process large-
scale data sets and complex
Al models, providing broader
analytical insights. This
balanced approach ensures
organizations can deliver both
instant, edge-level actions and
strategic, cloud-driven
outcomes without
compromising speed or
scalability.
Example: A healthcare
provider uses Al PCs to
analyze real-time patient
vitals at the edge, allowing

i

for immediate intervention
during critical events.
Simultaneously, cloud-based
hybrid Al processes
aggregated patient records
and model updates,
enabling data-driven trends
and long-term treatment
optimizations.

Personalized Customer
Experiences

Al PCs, as part of a broader
technology ecosystem, enable
real-time analysis of customer
interactions to deliver
immediate, tailored
recommendations based on
current behavior and
preferences. By working in
tandem with hybrid Al, which
leverages cloud resources to
aggregate and analyze large
datasets from various sources,
businesses can refine
personalization algorithms and
uncover deeper insights into
customer behavior. This
combination of real-time,
edge-level responsiveness and
large-scale, cloud-driven
analysis allows businesses to
deliver dynamic, highly

. ]
Real-Time Data Personalized Predictive
Processing Customer

Experiences

Edge Device
Maintenance Integration

Figure 4 - Al PC use cases



personalized experiences that
drive engagement, enhance
loyalty, and optimize resource

use.
Example: A retail company

uses Al PCs to deliver
instant product
recommendations and
promotional offers on its e-
commerce platform based
on real-time browsing
behavior. Simultaneously,
hybrid Al processes broader
customer data in the cloud
to refine personalization
strategies, ensuring deeper
insights and improved
customer experiences.

Predictive Maintenance

Al PCs can monitor equipment
in real-time using advanced
local processing units such as
edge computing devices,
analyzing sensor data to
predict potential failures and
schedule maintenance
proactively. This immediate
analysis helps prevent
unplanned downtime and
extends the lifespan of
machinery. Simultaneously,
hybrid Al leverages cloud
resources to aggregate and
analyze data from multiple
machines across different
locations, identifying broader
trends and refining predictive
models. This dual approach of
local, real-time monitoring and
cloud-based, large-scale
analysis enables businesses to
maximize efficiency of
maintenance schedules,

reduce operational costs, and

enhance overall equipment

efficiency.
Example: A manager at a
manufacturing company can
gather data from multiple
machines across different
locations and analyze in the
cloud to identify broader
trends and optimize
maintenance schedules.

Edge Device Integration
Al PCs can seamlessly
integrate with lIoT edge
devices, enabling real-time
data processing and decision-
making at the source of data
generation. This local
processing capability allows
for immediate responses to
critical events, reducing
latency and enhancing
operational efficiency.
Concurrently, hybrid Al
leverages cloud resources for
comprehensive data analysis
and model training, which are
then deployed back to the
edge devices.

Example: A smart city

leverages Al PCs integrated
with loT edge devices to
monitor and manage traffic
flow in real-time, reducing
congestion and improving
safety. Simultaneously,
hybrid Al utilizes cloud
resources for
comprehensive data analysis
and model training,
enhancing overall urban
management efficiency.



Conclusion

Al PCs revolutionize hybrid
Al by bridging the gap
between local processing
and cloud integration. They
enable efficient, secure, and
adaptive Al workflows,
enhancing edge computing
for time-sensitive tasks and
supporting key use cases
like productivity tools,
predictive maintenance, and
personalized user
experiences. This
integration significantly
boosts business efficiency
and scalability in Al
initiatives.

As Al PCs cause a seismic
shift, the time to future-
proof your hardware has
arrived. Lenovo ThinkPad
X9 powered by Intel®
Core™Ultra 200V series

processor is now available
for your organization.
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