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Asking the Wrong 
Questions
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“For each Watt my Data Centre 
consumes what output do I get?”

vs.

“For each Service I deliver how 
much energy do I use?”

OGF23
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Traditional Carbon 
Accounting

Reporting Metrics 

Whole Building

Whole Platform

Apply Targets 

Create Incentive to 
Change

Analysis Metrics 

Detailed Breakdown

Why is my IT Inefficient?

How do I Change?

Should I use Product X?

How much £/CO2 will I 
Save?
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Data Centre Power - Where does it go?

Overall Power Transfer Functions
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Server Power and Efficiency vs. Workload

Commodity x86 Power and Efficiency by Workload
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Put the Server in a Data Centre
What does DCiE / PUE tell us?

OGF23

Server Power by Fixed and Proportional vs PUE / DCiE
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Efficiency by Electrical Load and Temperature
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Metering
Install Detailed Power Metering?

What about Blade Servers and 
Virtualisation?

What about Grid / Cloud Infrastructures?
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Metering Fails for Blades or 
Virtualisation



Metering
Install Detailed Power Metering?

What about Blade Servers and 
Virtualisation?
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Metering Even Less Effective for 
Grid



Metering
Cannot solve our problem

OGF23



DCSG Data Centre 
Model

Grid Computing Now!



DCSG Data Centre Model

IT Workload

IT Device Load to 
Power Function

Data Centre Power 
Transfer Function

Server Workloads

0 20 40 60 80 100
Percent Load

Pr
op

or
tio

n

Server Power Utilisation by Load

0

100

200

300

400

500

0% 20% 40% 60% 80% 100%
Load

W
at

ts

Data Centre Power Transfer Functions

0
200
400
600
800

1,000
1,200
1,400
1,600
1,800

0 200 400 600 800 1,000

kW

IT Electrical Load (kW)

In
pu

t P
ow

er



Example Scenario

DCSG Data Centre Model

Old Tier 4 Data Centre
vs.

New, Modular Data Centre



DCSG Data Centre Model
Old vs. New, Modular Efficient Data Centre
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DCSG Data Centre Model
Old vs. New, Modular Efficient Data Centre

Overall IT Device(s) Energy Use
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Example Scenario

DCSG Data Centre Model

Same Computing Workload
100 One App Per Server Servers

vs.
15 Virtualised Servers

vs.
10 HPC Grid Servers



DCSG Data Centre Model
One App Per Server vs. Virtualised vs. HPC Grid
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DCSG Data Centre Model
One App Per Server vs. Virtualised vs. HPC Grid

Overall IT Device(s) Energy Use
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Thank you

Find out more

Data Centre Specialist Group

http://dcsg.bcs.org
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