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oVRPHi V‘VH !RQ!HSWV

� Gx8R V!LHQ!H LV G‘W‘ LQWHQVLYHg LQIU‘VWUX!WXUH LV G‘W‘ !HQWUL!

� kHQHUL! VHWXS IRU DOO S‘UWL!LS‘QWV

� 4QWHJU‘WLRQ LQWR H[SHULPHQWV ZRUNIORZV

� 8XSSRUW c !RQVXOWLQJ LV LQWHJU‘O S‘UW RI WKH LQIU‘VWUX!WXUH

wBU 01g2 ß0QWUURLV?LSOLQQU\ 1QWQ QQR gQQO\VLV 2Q?LOLW\, LV QQ XP5UUOOQ RYUU JULRG7Q[ZUOOG•g2

� QQR QQ yUOPBROW] A|b00 “Q?LOLW\

wBU 01g2 LV ?RQVWQQWO\ UYROYLQ” QQR VX5MU?W WR QRQSWLRQV LQ UUTXLUUPUQWV

� Ue”e y&dÅÆ ydk LQWU”UQWLRQu QUZ 7AYg0 ZRUN“ORZVu «
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w‘!WV ‘QG ILJXUHV 5XQH lYl-A 4G)w

� 0‘[ZHOO p kULG p M)w
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� aPYEYYY ,N6 !RUHVg ayUY kN6V

� &B,RQGRUg 8J610
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VWRU‘JHg P‘Q‘JHPHQWi

� a dYEU 0HJ‘Z‘WW oRXW RI bEy 0Hi
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4QWHU‘!WLYH ‘QG MH‘UD1H‘ODBLPH G‘W‘ )Q‘O\VLV

� kOQVVL? y&d QQQO\VUV QUU 5QW?B RULUQWUR RQ OQU”UU V?QOUV
ZLWB “LQQO VWUSV RRQU LQWUUQ?WLYUO\

� dBRWRQ x?LUQ?U BQV QUURV “RU QUQUbUUQObWLPU QQQO\VUV
Æ UUQ?W WR VBL“WLQ” 5UQPVYSUR5U SRVLWLRQ

� -LWB OQU”UU RQWQbVUWV ?OQVVL? LQWUUQ?WLYU QQQO\VUV RQ VLQ”OU
-Jx ”UW PRUU RL““L?XOW

� -LWB 4XS\WUU QRWU5RRNV ßLQWU”UQWUR LQWR 5QW?B,u LQWUUQ?WLYU QQQO\VUV UQVLUU WR V?QOU ±
5XW RQ OLPLWUR V?QOU

� 1QVN Y xSQUN QOORZ “RU LQWUUQ?WLYU QQQO\VUV QW V?QOUÆ 5XW RUWULPUQWQO WR U““L?LUQ?LUV

� xWQWXVS kROOU?WUR U[SUULUQ?U ZLWBLQ 0wu LQWU”UQWUR LQWR •g2 QV 5QW?B RUSOR\PUQWe

� 2LQR LQWUUUVW “URP WBU RWBUU 2y ”URXSV
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� xPQOO ?RPSQUUR WR Ayk U[SUULPUQWVu 5XW ?BQOOUQ”LQ” ?RPSXWLQ” UUTXLUUPUQWV

� kQQQRW RUQZ “URP ZUOO UVWQ5OLVBUR VUWXSV QQR U[WUUQQO ?RQWUL5XWLRQV

)JN8 44
� 0QWU”UQWLRQ LQWR 01g2 RQWQ PQQQ”UPUQW QQR QQQO\VLV UUTXLUUR SUUVRQbSRZUU “URP WBU VPQOOUU U[SUULPUQWV V 0w

� 1QWQb“RUPQW 5QVUR RQ WRRObVUW “URP PQ?BLQU RLYLVLRQ LQ?RPSQWL5OU ZLWB PRRUUQ d\WBRQ 5QVUR WRROV

� 0Q?OXVLRQ R“ PUWQ RQWQ

� xRPU WU?BQL?QO BL”BOL”BWVS

� -RUNLQ” Ue”e RQ QXWRPQWUR k0Yk1 SLSUOLQUV
ZLWB kL72x ?RQWQLQUU RUSOR\PUQW RQ •g2

� 1QWQ ?RQYUUVLRQ QW V?QOU RQ •g2

� wR1RS &e”e QXWRPQWUR ?RQYUUVLRQ R“ 1((kx “LOUV RXULQ” 1g)
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NUHS‘U‘WLRQ IRU &JDJ&,

� yRZ WR UXQ QQQO\VLV ZLWB (ß[l, PRUU RQWQc

� -BL?B WRROVc yRZ ZLOO gQQO\VLV 2Q?LOLWLUV ORRN OLNU LQ WBU “XWXUUc

� Æ ARWV R“ RLV?XVVLRQV ”RLQ” RQ LQ yx2u -AkJu &+z7u «

+UVUQU?B QVSU?WV R“ WBUVU ZLWBLQ WBU •g2e
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NURYLGLQJ ‘SSOL!‘WLRQV IRU 0‘[ZHOO XVHUV
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8XVW‘LQ‘VLOLW\A kUHHQD4B

,RQVW‘QW LPSURYHPHQW RQ dz& LQ 1&xq kk QQR LQ“UQVWUX?WXUU RQ 1&xq
kQPSXV « RQ”RLQ” VLQ?U \UQUV

� yQURZQUU OL“U ?\?OU XQRUU ?ORVU ZQW?B

,RPSXWHA gRQSW BQURZQUU QYQLOQ5LOLW\ WR SRZUU QYQLOQ5LOLW\ QQRYRU XVUU QUURV

8WRU‘JHA zQXVUR RQWQ RQ WQSUÆ wQSUc

+QLVLQ” ‘Z‘UHQHVV R“ XVUUV

BU‘LQ XVHUV RQ PRVW U““L?LUQW XVU R“ 01g2

BU‘LQ XVHUV RQ WRROLQ” QQR RSWLPQO QO”RULWBPV

4QWHU‘!WLYLW\ ‘QG I‘VW UH‘!WLRQ ?RPU ZLWB LQU““L?LUQ?LUVS

� +UbUYQOXWU BRZ PX?B “QVW UUVSRQVU LV QUURUR

� &YUQWXQOO\ WQ[ XVUUV

� -RUN RQ V?BURXOLQ” QQR QYQLOQ5LOLW\

&RZ WR 0‘NH WKH 4QIU‘VWUX!WXUH PRUH 8XVW‘LQ‘VOH kdz WX““UU ZLWB ORZ
U““L?LUQ?\

kdz SOUR”UV LQ
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This project has received funding from the
European Union’s Horizon Europe research and 
innovation programme under grant agreement No. 
101131850 and from the Swiss State Secretariat for
Education, Research and Innovation (SERI).

For further information 
and to follow our 
project progress visit 
www.rf20.eu RF2.0 Project @rf20_projectand our Social Media accounts:

Project facts & figures
• research facility 2.0 – short RF2.0
• EU project – HORIZON-INFRA-2023-TECH-01-01
• from 01/01/2024 until 31/12/2026
• could employ 2 scientific FTE – hiring shown being ‘not easy’

http://www.rf20.eu/
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Target is pretty simple to locate ;-) 

the current real effect too

https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide
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topics to look at – real GHG reduction is primary goal

• software efficiency – has been and will be a contigous topic – responsibility shared between IT and YOU
• has some ‘dilemma’ inbuilt – high efficiency -> high vendor/technology lock-in – technology will change

• so do programming language selection (see “No computing on a dead planet”, Chris Edsall, Sept. 2021)
• hardware efficiency/new architectures – similar responsibily distribution – strong links to previous topic
• more core infrastructure related

• longer lifetime (RE usage mandantory, puts emmbedded carbon into the game)
• with changed purchasing – reduced direct service costs, adapted contracts, skill change for operating crew

• waste heat usage – sounds easy – its not.
• the above topics are expected to bring 10-20 % gains in the long run and on average – won some battle but not the war

• higher potential – with additives from above
• active control of compute load to ‘only consume’ renewable

• 25/75 rule – IDAF equippment has ~25% embedded vs. ~75% usage CO₂eq share – personal stuff just reversed

• elephant in the room - Rebound Effect – simple to understand, complicated to overcome

| Presentation Title | Name Surname, Date (Edit by "Insert > Header and Footer")

the infrastructure to be looked at - IDAF
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“Energy efficiency across programming languages:
how do energy, time, and memory relate?”

DOI:10.1145/3136014.3136031 abstraction and ease of use
has its costs !
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known facts and valid expectations

• renewable power has 13-35 gCO₂eq / kWh (called: carbon intensity) – not ZERO and not UNLIMITED

• production costs around 6ct/kWh or lower
• other ‘low carbon’ – nuclear and/or fusion

• >=16ct/kWh and growing fast – even reasonable fusion planning
• the ‘cable’ in between costs ~5ct/kWh

• adding ‘smart buffers’ will add some ‘smart’ 5-10ct/kWh’ (and more) on top

• the German e-power market is a mess and not in a shape to start 
the ‘change’ – ‘Strom-Mafia’ – exempted from physics ;-)
• DESY grid example

• the ‘where’ and ‘when’ to draw power are the important factors
• the ‘where’ assumed to be fixed ;-) - DC close to RE generation (m not km) 

• using ‘direct RE power’ with just a ‘cable’ to DESY
• dealing with the ‘when’ – riding the ‘carbon intensity wave’

| Presentation Title | Name Surname, Date (Edit by "Insert > Header and Footer")

for us (DESY) at Hamburg within Germany

https://app.electricitymaps.com/zone/DE?wind=false&solar=false&page=highscore&countryCode=CA-PE
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today
final / some day

~2000 servers
~200 PB of storage
~few hundred switched

all in ‘non-simple’ environment
cooling, power, access, etc.

- steady power demand (1.4MW)
- no active power control

+
ASAP – As Amall As Possible
same mode as previous
option:
• run new HW (~2 years)
• all (nearly) network
• all storage

- majority of compute systems
- required network stuff
• lifetime >= 8 years

• in total, more boxes !
• runs only on 

direct renewable power
• use old Exp. Hall ?
• E-Storage – UPS extension

• district integration
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today
some day

~2700 servers
~180 PB of storage
~few hundred switched

- constant power demand (1.4MW)
- no active power control

+
ASAP – As Amall As Possible
same mode as previous
option:
• run new HW (~2 years)
• all (nearly) network
• all storage

- majority of compute systems
- required network stuff
• runs only on 

direct renewable power
• optionally 

• lifetime >= 8 years
• in total, more boxes !

• bigger chunks of the same
• use old Exp. Hall ?
• E-Storage – UPS extension

• district integration

- motivation (individually)
- expectations – your perspective
- require

- quality metrics
- WLCG adoption (pledges, job submission, ...)

- things already happened – training courses, XMAS switch off, ...
- other brilliant ideas ? its time to publish ;-)
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