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Erforschung von Universum
und Materie - ErtUM

des

* Research at large facilities
(accelerators and telescopes)
funded by German Federal Ministry

> Research on Universe and Matter (ErUM)

Aktionsplan ErUM-Data
Von Big Data zu Smart Data: Digitalisierung in der

* Funding line for digitization (ErUM-Data)

- Projects working on overarching solutions
- ErUM-Data Hub for networking and transfer
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ErUM Communities

>

>

Particle physics

Hadron and nuclear physics
Accelerator physics

Researc
Researc
Researc

N Wit
N Wit

N Wit

N synchrotron radiation
N neutrons

N nuclear probes

Astroparticle physics
Astronomy

14.05.2025




Prof. Andrew Grimshaw
Dr. Rod Walker

Dr Ozlem Ozkan

Dr.Jens Struckmeier

Prof. Michael Duren

Prof. Judith Reind|

PD Dr. Torsten Enf3lin
Lukas Geiger

Dr. Salome Shokri-Kuehni

Participants work on 12
parallel topics in subgroups

Strategy Paper

Footprint, Hardware Lifetime,
Algorithms & Software, Machine Models ...

Authors:
Participants

Presentation and
discussion of results

All Topics & Registration:
httpsy//indicodesy.de/event/37480




s e e THE EUROPEAN
Zur. Phys. J. Spec. Tap.
https:/ fﬁui.crg?lﬂ.]l4(‘1)/epjs/511734-024-01436-4 PHYSICAL JOURNAL
SpeciaL Torics

Resource-aware research on Universe and Matter:
call-to-action in digital transformation
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> Algorithms and artificial intelligence SRR

Abstract Given the urgency to reduce fossil fuel energy production to make climate tipping points less
Tikely, we call for resource-aware knowledge gain in the research areas on Universe and Matter with emphasis
on the digital transformation. A portfolio of measures is described in detail and then summarized according

° .
9 to the timescales required for their implementation. The measures will both contribute to sustainable
research and accelerate scientific progress through increased awareness of resource usage.
1 The challenge

Climate change is real. What statistics have been showing us for years is becoming more and more tangible with

° °
9 events such as extreme weather conditions, floods and forest fires occurring with increasing frequency. This makes
it increasingly difficult to ignore the consequences that our actions have on the life-sustaining conditions of the
planet, including those affecting our own species.
° ° ° ° _—
S C I e n C e I n t h e | r l | M C O m m l l n I t I e S “e-mail: erdmann@physik.rwih-aachen.de (corresponding author)

> Funding and institutional support

arXiv:2311.01169
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| Item  Call-to-action |

[ ]
p O rtfo | I O Of ‘ Immediately or on short time scale with little effort these measures can be implemented: ‘

S1 Raise awareness of the climate challenge at all levels.
52 Disseminate knowledge of measures to address the challenge.
M e a S u reS S3 Monitor and report energy consumption at job level.
S4 Consider carbon footprint for all investments and project plans.
S5 Enhance awareness of the trade-off between research benefit and climate impact.

| On a medium time scale of a few years the following measures can be realized:

M1 Make data FAIR to promote reuse.
M2 Reduce and compress data having the anticipated scientific value of the retained information

> M ea S u reS and the resource requirements in mind.

M3 Optimize the choice of storing intermediate results against re-calculating them.
t h a t Ca n be M4 Optimize job orchestration and scheduling in worktlows.
Mb Use workflow management to make processing FAIR.
M6 Make software FAIR and reliable by following good software development practices

ta ke n O n and ensuring sustainable support.

M7 Design software for optimized energy consumption and provide tools to measure it.
S h O rt M8 Continue research on potential of Al or other new technologies for efficient use of resources,
. ! but balance gain of research action against resource consumption of these developments.
m ed I u m O r M9 Monitor and report energy consumption at site and project level, provide information of the
? individual use per scientist/project/publication.
M10  Extend monitoring of resources beyond CQOze (water, material etc.).
| O n g e r M11  Train scientists in good practices.

. M12  Regularly review and update the COsge reduction plan.
tl I I I e Sca I e M13  Strive to become a role model at all levels and help to establish sustainability in everyday life.

‘ A longer term coordinated planning is required for the following measures: ‘

L1 Adjust computing in space and time to the availability of renewable energy, e.g. computing
centers close to off-shore wind parks with a job scheduling using only or mainly the surplus
of renewable energy available at a given time.

L2 Develop software and middleware that can respond dynamically to the availability of
renewable energy.
L3 Optimize power usage effectiveness.
L4 Re-use of produced heat.
L5 Adjust hardware lifetime considering emissions due to procurement and operation. A
L6 Include the resources needed for continuous I'T support into project planning.
6 Table 2 Call-to-action in digital transformation: portfolio of measures to be taken, ordered in terms of effort and time DlG - U M

they take.



16:00

17.00

18:00

Online Follow Up on June 17t 202

at DESY

16:30 - 16:35

Pardis Niknejadi: Aiming to Go Beyond Carbon Neutrality with ible R
Dr Pardis Niknejadi

Thorsten Kollegger

Online

Marina Ganeva

Online

Cyrus Walther

Online

Interactive Part: Hot takes on sustainability

Online

Thomas Kuhr: Sustainabilaty at Belle Il

Online

David Koch: Flight emmission estimation for Belle 2

Online

Paul Gilles: Towards user-oriented sustainable operation of the VISPA Cluster
Online

Martin Gasthuber: RF2.0 - active GHG control from data center & system view
Online

Guenter Duckeck: Datacenter in Norway

Online

Networking: digital business cards
Online

Wrap-Up

and i @

16:42 - 16:47

Marina Ganeva &
16:48 - 16:53

Cyrus Walther

16:54 - 16:59

é

17:05 - 17:35

Thomas Kuhr @
17:35 - 17:40

David Koch &
17:41 - 1746

é

17:47 -17:52

Martin Gasthuber &
17:53 - 17:58

Guenter Duckeck &
17:59 - 18:04

@

18:10 - 18:20

Sustainable Computing Workshops @
A new series of workshops at DESY oy % \
m.

« Organized by FH IT experts and the FH Sustainability Forul @
« Beginner workshops: Sep 2023, Jan 2024, Oct 2024 (planned)

« How to write efficient code
« Advanced workshop on software testing in Apr 2024 — unit testing
« More advanced workshops planned, e.g. on containers

* How to use ROOT / NAF / batch computing / git / documentation / Cl

@a Research Practices and Innovation

Professional CO> emissions in HEP and

« Institute
«Computing
« Optimizing data centers
+ Adopting energy-efficient algorithms
+ Leveraging renewable energy sources
«Improving hardware efficiencies
*Travel
« Experiment
« Innovations such as carbon capture

Flight emission estimation for Belle I

Bachelor Thesis by Tobias Jakschik @ LMU 2023

Comparison between three different methods - For three B2GMs: determine participants
to estimate flight emissions: and their home institutes
-ICAO z - For every institute:
- Atmosfair - find most common routes to destination
- DBEIS with google TR

- use DBEIS to estimate average flight
DBEIS most transparent and well documented emissions
methods + free to use + up to date Nagoya

151 flying participants

~540t CO2e (3.6t per person)
Rome

167 flying participants

Takes into account: .
Short vs long haul, flight class, RF-factor: 1.7, KEK35m C€O2e (2t per person)

+8% detour, typical fuel consumption, passenger/ 203 flying participants
cargo ratio, well-to-tank factor ~774t CO2e (3.8t per person)

- use (slightly modified) DBEIS method to
calculate flight emissions

today
final / some day

&8 +

minimum required

same mode as previous
option:

* run new HW (1-2 years)
+ all(nearly) network

« all storage

~3000 servers
~200 PB of storage
~few hundred switched

majority of compute systems
required network stuff
« lifetime >=8 years
« runsonlyon

direct renewable power
* ultra simple location
« i.e. old Exp-Hall

solar

- steady power demand (1.5MW)
- no active power control

in parallel and continously
« migrate to more efficient HW

« software efficiency / related to prev.
« _local waste heat recovery

Goal of Kyf Campaine: Understanding our professional footprint and identify

° : Aiming to Go Beyond Carbon Neutrality with Responsible

related fields is divided into four categories:

Emissions 1000)

| I
0
s

technologies | perons et 20°0) Tage (1)
Making every gram of CO> not emitted count: Tip the scale toward a more sustainable
and environmentally positive future in HEP by strategically focusing on n
emission opportunities

ng the impact of different categories

PhD student case

o
YHEP Know your footprint = T

[4
..

Conng
Leveraging "™
renewable

energy

sources

Towards User-oriented Sustainable Operation of the VISPA Cluster

1. About V/SPA®

= 14 machines with = 30 GPUs
< 20 main users (scientist)
= 100 - 200 students (irregular)

1. Who are we?

Sustainability team:
Paul Gilles, Tim Hauptreif, Jan Kelleter
Supervion: VISPA admin:

Martin Edmann, Nl Ech, Beomin Fisher
ohannes Ewinoon

v. Monitor consumption

 For the cluster (<100kWh/d)
‘o For the individual user

s
1h I ll
H -

Weekday

vi. Green flag

‘o Adding flag to submit cmd
@ Job starts running when
traffc light is green

‘o Can be overwritten by user

vi.No idle machines

Electricity traffc light

% of ‘
e, /_\/
energy

Time of the Day
Feel free to reach out to us
vispa@lists.rwth-aachen.de

m. Why are we in a
good position?
Small size A Few heavy users
= more freedom in trying different approaches

vin. Future

® Add more

Datacenter in Lefdal Mine/Norway

« Locating data-center close to power
minimize CO2e computing footprint

* We advocated datacenter in northern DE close to wind power stations in our
sustainabilty paper

« However, there are also existing solutions/providers
+ ATLAS Software & Computing workshop (June 3-7, 2024) in Oslo
« Keynote talk from Lefdal Mine Datacenter

« In the following a few slides from
The Lefdal Mine Data Center
presentation by Mats Andersson

is one obvious way to

June 17,2024 Guenter Duckeck, LMU !
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16:00

17.00

18:00

Online Follow

Welcome: Introduction

Sustainability in Research Infrastructures - Kathrin Schulz
Online

Low-cost and i le radio tel p
Online

Know your footprint - and how to go on

Online

VISPA - Jan Kelleter
Online

Food for thought: Ethics
Online
Break
Online

Estimating resource ings by an automatic site exclusion service - Alexander Lory

Online

Sustainability at HITS: from energy monitoring to carbon-aware computing
Online

Simulating Sustainable Computing at Datacentres
Online

Plans for reduction of CO2 emissions for the ET Computing Center

Online

Discussion: Follow-up in-person Sustainability Workshop in 2025
Online

Wrap-Up

Kathrin Schulz &
16:20 - 16:30

Marilyn Cruces @
16:30 - 16:40

Valerie Susanne Lang @
16:40 - 16:50

@

16:50 - 17:00

@

17:00 - 17:10

17:10 - 17:15
@
17:20 - 17:30

Oleksiy Kozlov @
17:30 - 17:40

Dwayne Isaac Patrick Laurence Spiteri @

17:40 - 17:50

Achim Stahl @
17:50 - 18:00

18:05 - 18:25

November 18" 2024

Best of @ DESY BHm  ABLE
Flash lights - Energy monitoring system E DESY.

DESY Hamburg 2023

with a central database

> Identification of potential savings
and greater awareness of energy
consumption

« Comparison electricity only:

ki — DESY+XFEL appr. 72,000
. households

UmweUmwelUGR pre:
aushate Taballrysionverbiauch-haushate i)

= SUSTAIN

Electricity, heating, cooling and water
Development of a monitoring system

~ DESY appr. 50,000 households

‘Source: Consumption dopends on the size ofhe househeld
‘Average household wih 2 people consumes 3,108 KWh

DEsY. seites

Estimating resource savings by an automatic
site exclusion service

Alexander Lory, Michael Béhler, Giinter Duckeck

Sustainability in ErtUM-Data

YATLAS

EXPERIMENT
O FSP ATLAS

= =

i H
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I [

9 a
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T
]

Erforschung von
Universum und Materie

Alexander Lorv 1

14.05.2025

A low-co!

* For time-domain ast
* Powered by solar energy
* Modular

* Remote operations

* In Chile

Carbon-aware power scaling

Electricity traffic light energy-charts.info

z

3
1
8

a

blzam 10am 4pm
Use less energy in red, more in green phases — EcoFreq

B

H

3

a

Power Consumption

Computing dominates -

the power consumption

of the Einstein Telescope __ CO2-neutral operation

For reference, main lasers: owmwindiutbine
3 kW ET-HF solar power
OW ET-LF adapt computing power to

available green energy
hydrogene power storage




PRISMA Trialog

> Trialog of BMBF with scientists from universities and research
centers from mid 2023 to mid 2024

> Resuljc: Document vyith “recommendation;s.fpr consideration of
sustainability in basic research at large facilities”

® Requires resources and an active and structured dialog between science, politics,
society, and industry

® Sections about: research planning and organization, boundary conditions, education,
development of technologies, cultural change, research for sustainability

> Coalition agreement: strengthen research infrastructure
construction program and include requirements on climate

protection and sustainability Wi starken das

Forschungsbauprogramm nach Art. 91b Grundgesetz und bilden darin Anforderungen an Klimaschutz

DIG-UM

und Nachhaltigkeit ab.
14.05.2025



Upcoming Workshop

> In person workshop in Aachen, July 28 to August 1, 2025

SHAPINGAETHEDIGIHTALEUMUREIORIERUMIRESEARCHIS

SUSTTAINABIEIRYASIEHICS

Inspiration | MetaThinking | Discussion | Action

> https://indico.desy.de/event/47133/
* Abstract submission deadline is June 6

10 14.05.2025 DIG-UM


https://indico.desy.de/event/47133/

Summary

> There is awareness of the need to address the climate crisis
> Several iIdeas exists

> Many (small scale) activities
> Potential for larger impact by further networking

and coordination of efforts

> 2ndin-person ErUM-Data workshop this summer

n 14.05.2025 D I G - U M
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