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Scope 2 Emissions 
Using the kit 

Active Carbon

Scope 3 Emissions 
Obtaining the kit 

Embedded Carbon

Operational Carbon

Capital Carbon

Like CapEX

Like OpEX

Scope 1 Emissions 
Burning stuff Eg Backup Generators



NetZero 
The 
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Carbon Mapping Project

Simple Payload Model

Apportion by Real Time



Carbon Mapping Project

Enhanced Payload Model

Know your 
idle power?

Know your 
CPUtime?



Carbon Mapping Project
Testing the Payload Models for Batch

Works for Batch!

Good Enough!Idle Power



Carbon Mapping Project

Works for Cloud too!

Enhanced should too…

Testing the Payload Models for Cloud

Simple does…



Carbon Mapping Project

Simple Storage Model

Apportion by quota



Carbon Mapping Project

Enhanced Storage Model

Know your idle power?
Know your bytes?

Apportion idle 
by quota

Apportion active 
by use fraction



Carbon Mapping Project
Testing the Storage Models

Ran the numbers of simple model on QMUL Batch Farm

Should also work for Cloud

Need to extract per user usage figures for Enhanced model



Carbon Mapping Project
Which Payload Model is Best? Not much to choose 

 between them.  

Both encourage more  
efficient code 

Enhanced reduces 
Allocation to Providers
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g 
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Well Behaved 
Payloads

Small Delta

Which Storage Mode is Best?  -> Can we get bytes read/written?
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Start simple & 
learn by doing 

GPU’s 
Were out of 

scope 

Idle Power  
is important

Think like an 
accountant

Measure 
Model 

Monitor 
Moderate 

Lookout for
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mailto:r.a.owen@qmul.ac.uk


Allocating Carbon Costs to Computing Payloads 
across Heterogeneous Infrastructures.

CHEP 2024-10

Speaker: Dr Alex Owen

r.a.owen@qmul.ac.uk

Backup Slides

mailto:r.a.owen@qmul.ac.uk


UKRI Delivery Project

 
Planning now 

for  
~£3M over  

3 years 
starting 

~Jan 2025 

https://eng.ox.ac.uk/netdrive



Carbon Mapping Project
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Reporting Requirements Outline Delivery Roadmap

How should IRIS work towards NetZero DRI?  Motivation:

Allocate Carbon Costs to User Payloads



Carbon Mapping Project
Reporting Requirements / Concerns

Federation Providers Users
Carbon costs of IRIS activity/providers 
broken down into scope 2 and scope 3. 

Carbon costs of IRIS supported projects 
broken down into scope 2 and scope 3. 

Carbon saved by being a federation 

Reporting upwards: 
 Benefit realisation, infrastructure efficiency 
 Demonstrate right mix of platforms/tech 
 Value of heterogeneity in the federation 

Present success while continuing research 
 Power used per hepspec 
 Fossil power used per hepspc 

Try to lead the narrative 

Carbon costs of a provider’s 
service broken down by scope. 

Allocate service carbon cost to 
users and idle/provider 

Ease of implementation 

Allocate maximum to users  
(minimum to idle/provider) 

Energy per job 

Average IRIS Carbon Intensity 

Average Embedded carbon factor 

Try to avoid motivating behaviour 
that increase federation carbon 
costs. 



Carbon Mapping Project

Outline 
Roadmap
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