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Data Centers

ITITIONS

The key infrastructure piece that enables CC

- Everyone is building them

Huge amount of work on deciding how to build/design them

\

PO TLLYS
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Data Centers

COOLING: High-efficiency water-based STRUCTURE: A 24 000-square-meater POWER: Two power

cooling systems—iess energy-mntensive faciiity houses 400 containers. Delivered substatons feed a total of

than traditional chillers—circulate cold by trucks, the containers attach 10 a spine 300 megawatts 1o the data

water through the containers 1o remove infrastructure that feeds network connectivity, center, with 200 MW used

heat, eiminating the need for power, and waler. The data center has no for computing equipment and
air-conditioned rooms conventional raised floors 100 MW for cooling and electrical

losses. Batteries and generators
provide backup power

£

CONTAINER: Each 67 .5-
cubic-meter contaner houses
2500 servers about 10 times
as many as conventional

data centers pack In Racks of
the same space. Each servers Power
container container inMtegrates supply

computing, networking.,
power, and cooling systoms
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Amazon Data Center

Amazon data centers: Some old
data

— 8 MW data center can include about
46.000 servers

— Costs about $88 million to build (just
the facility)

— Power a pretty large portion, but server
costs still dominate

T TIONS

Monthly Costs

® Servers

¥ Networking
Equipment

' Power Distribution

18% | & Cooling

¥ Power

¥ Other Infrastructure

3yr server & 10 yr infrastructure amortization
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Power Distribution

SHTITIonS

« Power distribution

— Almost 11% lost in distribution — starts mattering when the
total power consumption is in millions

« Modular and pre-fab designs
— Fast and economic deployments, built in a factory

Amazon Perdix

3/15/2025 Data Centers /19ECE308 WIRELESS TECHNOLOGIES FOR 10T /
S.V.Lakshmi/ECE/SNSCT



Features of data centers

« Networking equipment
— Very very expensive: server/storage prices dropping fast
— Networking frozen in time: vertically integrated ecosystem

— Bottleneck — forces workload placement restrictions

» Cooling/temperature/energy issues
— Appropriate placement of vents, inlets etc. a key issue
» Thermal hotspots often appear and need to worked around
— Owverall cost of cooling 1s quite high
» So is the cost of running the computing equipment
— Both have led to 1ssues in energy-efficient computing
— Hard to optimize PUE (Power Usage Effectiveness) in small data centers

* => may lead to very large data centers in near future

* Ideally PUE should be 1, currently numbers are around 1.07-1.22
— 1.07 1s a Facebook data center that does not have A/C
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Assessment S 'S

CLETITUTIONS

Analyze about energy issues

— Appropriate placement of vents, mlets etc. a key 1ssue
* Thermal hotspots often appear and need to worked around
— Overall cost of cooling 1s quite high

* So 15 the cost of running the computing equipment

— Both have led to issues in energy-efficient computing
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CLETrITUTION S

Thank You
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