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Cloud for Agility & Flexibility On-Prem for Predictability & Savings

* |deal for short-term needs: » Best for long-term, predictable
experimentation, fine-tuning, retraining. workloads like inference/model
serving.

 Offers rapid scalability and on-
demand access. » Higher upfront investment but lower
» But: Costs scale quickly with sustained HS, el sl e ells
usage (compute, data transfer,  Avoids recurring cloud charges and
storage). offers greater cost control.



Energy & Capital

The power of data Hyperdrive

US, data-centre energy consumption, TWh Capital expenditure, $bn
By type

M Microsoft*
M Hyperscalers M Meta

Other Alphabet
M Amazon

2014 20 23 24% 2016 17 18 19 20 21 22 23 24 25!

slow THiah *Estimate SForscast *Financial years ending June 30th
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Source: Lawrence Berkeley National Laboratory Source: Bloomberg Forecast, excluding Microsoft
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Power for cooling is growing faster than component level power

2022

2022

2025

2025

Network Adapters

2014

2022

2022

2025

2025

Typical 2S 1U
Server

Higher Power + Lower Tcase
is driving fan power higher

e

/

7%

Stress

% Fan S
Power | 4%
Normal

% Fan / /
Power

Server 400 W
Power
Trend 2014




Data center power equation

Power is consumed from other sources in the data center beyond the IT hardware and components. But in the data
center power equation, traditional air-cooling methods such as chillers and fans can be replaced with more efficient
methods.

Uninterruptable  __
-+ Power Supply —

The Chillers and Fans sole purpose in the data center
is to produce cold air that can be moved through the
systems to cool them.

Higher Power Systems = Higher Chiller/[Fan Power




Power Use Efficiency (PUE)

Measures how efficiently a
data center uses power

Total Power Used — ?

IT Equipment Power

Low PUE

Better energy,
efficiency

ns all the power going into a data center
equipment.



Data Center Cooling Topologies

Air Cooled Rack Level Heat Exchangers Direct Water Cooled

PUE=~1.5 PUE =~1.2 PUE <=1.1

Performance & Efficiency

Flexibility & Efficiency

Total Facility Energy

RS IT Equipment Energy
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Data Center Cooling Topologies




Al Factory — LLM Supercomputer = oy
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Total Server Power 9.7 kW 8.1 kW

GPU/CPU « Real Case example

Other IT — 5,000 Server w/ 40,000 GPUs /

ef 10,000 CPUSs

Fan Power

Cooling Air (PUE 1.6) * - Aircooled: ~78 MW w/ 39 MW
“wasted”

Cooling Water (PUE 1.06) - Watercooled: ~47 MW w/ 9 MW
“wasted”

Total Non-IT Power ~ 8 kW ~2 kW

* 35°C ambient, allocated fan power



Designing a more sustainable data center

No/low emission power Direct liquid cooling Liquid to liquid Facility reuse
Now more affordable exchanger Hot water, heat, pool
than ever before Transfer heat ’ ’

from IT to facilities
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Energy Efficiency

PUE is the only the first step

High Throughput Accuracy

& o
Application .....

MLPerf ‘

General Specific
Applies to all workloads Applies to few workloads

‘ Green500 (HPL)

Low Throughput Accuracy

<A NVIDIA I



Key risks associated with datacenters

Risk ____________ Descripton

Cybersecurity

Resiliency and downtime

Climate and water impact

Regulation and compliance

Supply chain HW

DDoS attacks, data theft, supply chain

Economic and reputational impact due to disruptions

High energy consumption, use of water for cooling

Regulatory constraints on data and energy

Dependence on chips and rare materials




Opportunities and use cases

Opportunity Examples and benefits

Al and HPC Increased demand for infrastructure for training and inference

Edge computing Low latency for loT and AR/VR applications

Sustainability Use of renewable energy, heat recovery

Managed and Cloud Adoption of OPEX models and managed services
Services

Operational optimization = Automation, PUE efficiency
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Policy recommendations

Integrate sustainability policies with renewable energy suppliers.

Design for resilience: redundancy, DR plans, continuous testing.

Invest in efficiency (PUE optimization, heat recovery).

Predict edge/hybrid strategies for latency and local compliance.

Assess supply-chain risk and diversify HW suppliers.




Strategic vision

The operator no longer provides just computing, but
trust, sustainability, and operational continuity,
positioning themselves as enablers of digital
ecosystems.

Datacenters must be considered digital sovereignty
assets, with long-term geopolitical and economic
implications.




Thanks

Massimo Chiriatti

Chief Technical & Innovation Officer - Lenovo
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