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- Executive

Creating a straightforward and scalable solution for efficency at &

Solution

Problem Results

. Incorporating a Predictive Weather Analysis
and Traffic Routing System (PWATRS) into
data center operations, which consists of

two main components.

Implementing PWATRS is anticipated to yield
significant benefits in terms of operational
efficiency, cost savings, and sustainability

Data centers around the globe are grappling
with two primary issues that significantly
impact their operational costs and
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sustainability

The intensive energy demand for cooling systems
spikes during unexpected or unmanaged weather
conditions, leading to increased energy

consumption and higher operational costs.

The lack of weather and energy forecasts makes it
hard to use renewable energy well. This leads to not
using clean energy enough and relying more on

energy sources that produce more pollution.

This component utilizes advanced machine
learning algorithms to forecast weather
conditions and predict the availability of
renewable energy sources. It helps preemptively
adjust the cooling requirements and optimize
the use of renewable energy, thereby reducing

reliance on non-renewable sources.

This process adjusts computational tasks across
data centers based on forecasts, directing
workloads to locations with favorable weather
for natural cooling or available renewable
energy, thus optimizing energy use and lowering

carbon emissions.

Reduced cooling costs: by intelligently
adjusting cooling needs based on predictive
weather analysis, could reduce energy costs
by 10-30%

Optimized Renewable Energy Use: Routing to
data centers with renewable energy can
increase clean energy use by up to an

additional 30%, maximizing efficiency.

Green Goals Achieved: help Microsoft cut
carbon emissions and shrink its data center
carbon footprint, aiming for a carbon-negative
status by 2030.
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Status Quo and Challenges

Inflexible Energy
Sourcing

Current data center operations
are heavily dependent on static
energy sourcing, often bound by
long-term contracts that offer
little to no flexibility to capitalize
on real-time energy shifts,
especially from renewable
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Static Cooling Systems

Data centers traditionally employ cooling
systems that operate on fixed schedules,
disregarding external weather conditions,
which can lead to overcooling or undercooling,
resulting in inefficiency and higher energy
usage.

Inadequate Workload
Distribution

Workloads are distributed based
on static parameters that don't
account for the dynamic nature of
energy costs and availability,
leading to missed opportunities
for cost savings and sustainable
energy use.
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Three Major Gaps

How can & be improved?
N
Energy Consumption Management Predictive and Adaptive Systems
N
N

Lack of Advanced Predictive Analytics: There needs to
Inconsistent Optimization of Renewable Energy: Data

be a significant gap in utilizing machine learning and Al to
centers still need to fully optimize the use of renewable

forecast weather impacts on energy consumption and
energy due to the lack of predictive analytics on weather

cooling needs, hindering proactive adjustments in data
patterns, resulting in underutilization of cleaner, more

center operations.
sustainable energy sources.

Delayed Response to Energy Availability: The absence of
Reliance on Traditional Cooling Methods: Excessive

real-time, intelligent systems to route computational
reliance on energy-intensive cooling systems without

traffic based on renewable energy availability limits the
considering the potential of natural or alternative cooling

effectiveness of using sustainable energy sources.
solutions driven by weather forecasts.

Inadequate Integration of Weather and Energy Data:
Suboptimal Load Distribution: Current systems do not

Data centers often need to fully integrate weather
dynamically adjust computational loads based onreal-

predictions and renewable energy data into their
time energy availability and weather conditions, leading to
_ o _ _ management systems, missing out on opportunities for

inefficiencies and increased operational costs.
energy optimization and cost reduction.
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Three Major Gaps

How can & be improved?

Sustainable Operations Strategy

Insufficient Use of Weather-driven Strategies: Limited application of weather analytics to drive
operational decisions, such as when and where to scale up or down based on renewable energy
forecasts.

Lack of Holistic Energy Management Approach: Many data centers need a comprehensive strategy
that combines predictive weather analysis, renewable energy use, and traffic routing to optimize
operations sustainably.

Operational Inertia and Sustainability Goals Misalignment: A gap exists between operational
practices and the strategic sustainability goals of organizations, often due to the need for integrated,
actionable insights into how weather and energy intersect.
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= How It works
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Current Data Center

Data centers typically rely on a blend of non-renewable and renewable energy sources, with many striving to
increase their share of renewables. Cooling is handled mainly by traditional HVAC systems used in data
centers at AWS, GCloud, and currently, Microsoft, which are often reactive and not predictive. Workload
distribution tends to be static and managed by geographical considerations and capacity planning rather
than energy efficiency strategies

How PWATRS differs from the current operations in providing a proactive approach to energy use and
cooling. It uses real-time weather data and forecasts to optimize renewable energy use and preemptively
adjust cooling requirements. For workload distribution, PWATRS offers a dynamic, energy-aware system that
moves computational tasks to data centers where renewable energy is most abundant or cooling is less
energy-intensive, greatly enhancing efficiency and reducing carbon footprint.
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= How It works

The Predictive Weather Analysis and Traffic Routing System (PWATRS)
for data centers operates on several fundamental principles to enhance
energy efficiency and sustainability. Here's how it works:

Predictive Weather Analysis

Data Aggregation: The system continuously gathers extensive datasets from various sources, including
weather forecasts, historical weather patterns, and real-time renewable energy production data.

Machine Learning Models: Utilizes advanced machine learning algorithms to analyze the collected data,
predicting weather impacts on energy demand and the availability of renewable energy sources.

Energy Forecasting: Provides forecasts of energy costs and availability, allowing data centers to plan their
energy usage more efficiently and to leverage periods of high renewable energy generation.
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How It works

#03

Intelligent Traffic Routing

Workload Analysis: Evaluate the computational load and requirements of tasks running in the data center to
determine their flexibility for routing to other locations.

Dynamic Routing: Based on the predictive analysis, workloads are dynamically allocated across the network
of data centers. Priority is given to routing tasks to locations with optimal weather conditions for natural
cooling and renewable energy use.

Real-Time Adjustment: The system continuously monitors weather and energy production changes,
adjusting the distribution of workloads in real-time to optimize energy efficiency and operational costs.
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= How It works
#04

Integration and Feedback

System Integration: PWATRS is designed to integrate seamlessly with existing data center management
systems, allowing for easy adoption and minimal disruption to current operations.

Continuous Learning: The system includes a feedback loop mechanism, where operational data is used to
refine and improve predictive models and routing algorithms over time.

Sustainability Reporting: This department generates detailed reports on energy savings, carbon footprint

reduction, and overall sustainability improvements, supporting data centers in achieving their environmental
goals.

By leveraging predictive weather analysis and intelligent routing, PWATRS enables data centers to proactively

manage their energy consumption, reduce reliance on non-renewable energy sources, and significantly lower
operational costs.

p— p— —
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Implementation plan

|~ Full Integration of ITR

Fully integrate the Intelligent Traffic Routing
with the predictive analytics for dynamic
workload distribution. Scale up testing to more
data centers to refine algorithms and enhance
responsiveness. Implement a feedback loop for

€ Implement

Start building the predictive weather analysis platform, integrating
machine learning with weather and energy data. Design the
architecture for the Intelligent Traffic Routing system to fit with
current data center management. Begin engaging with stakeholders
and potential partners like renewable energy providers and
weather services to align goals.

ongoing system performance evaluation and
algorithm optimization.

Q4 2025

Q22025 Q32025

Q12025

L) Fully Launch PWATRS

= Launch PWATRS across all suitable data centers,

F’ |nitia| Integration tracking its effect on energy use and efficiency.
Perform a thorough year-end review of system

performance, focusing on energy savings, cost
cuts, and sustainability gains. Acknowledge the
contributions of key staff and teams, and plan for
continuous training and development to keep
the system up-to-date and improving.

Test the predictive analytics prototype for weather and energy
forecasts and start integrating it with a small data center to measure
effects. Launch training for data center staff on using the new
system for decisions. Strengthen partnerships with renewable
energy and weather data suppliers for reliable data flow.
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Carbon Neutral By 2030

10%
Cooling
reduction

Cooling Efficiency: By forecasting weather accurately, data centers @---------==FE=-z
can adjust cooling systems before temperature spikes occur, reducing

cooling energy demand and operational costs.

Renewable Energy Optimization: With intelligent traffic routing,
computational tasks are directed to data centers with optimal
conditions for renewable energy use, maximizing cleaner energy

consumption and supporting carbon reduction goals.

Scalable Sustainability: The modular nature of PWATRS allows for scaling across various data
center sizes and locations, amplifying the potential for global environmental benefits.
Reduced Carbon Footprint: By optimizing renewable energy use, PWATRS directly contributes to

Microsoft's pledge for a carbon-negative future.

30% More
renewables
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Gareth Morgan

Board Member and Investor at

Spectrum.life. Former Vice President,

Google Cloud
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"The Predictive Weather Analysis and Traffic
Routing System is an ambitious initiative that,
with careful consideration of implementation
challenges and a solid strategy for integration,
holds the promise to improve data center
sustainability. It's a step in the right direction,
but success will hinge on its adaptabillity to real-
world complexities and the evolving landscape

of renewable energy.".
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Charlie Pekin

Data Center Technician at
Microsoft.

66

"As a technician working in Microsoft's data
centers, I've observed firsthand the
inefficiencies that stem from traditional cooling
methods and static workload distribution. The
introduction of PWATRS is a promising solution
to these challenges, It has lots of potentially in
terms of how we manage energy consumption
and cooling. Its focus on predictive weather
analysis and intelligent routing could address

many of the inefficiencies we currently face.
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ldea Validation

Marcel Feudji

AWS Data Center
engineer

66

"While PWATRS introduces an innovative
approach to optimizing data center operations,
practical challenges in integration and
scalability must be navigated carefully. Its
potential to mitigate some of the inefficiencies
observed in our data centers, particularly in
energy use and cooling systems, offers a
promising avenue for improvement, provided
we approach its implementation with strategic

adaptability. Interested to see how you advance

it from here. "
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On a More Personal Note

Thank You

Through this challenge, each of us have grown immensely. Gaining a thorough understanding of Data Centers has

given each of us a clear perspective of its amazing potential and the limitless opportunities for

innovation. We hold so much gratitude for this amazing opportunity!

Katherine Cheng Eli Rosen Adrian Krywiak Jas Dineshkumar Panth Kiklawala
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Want to make a presentation
like this one?

Start with a fully customizable template, create a beautiful deck in
minutes, then easily share it with anyone.
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