


WLCG: Planetary Computing for
CERN'’s Large Hadron Collider
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Running jobs: 305236
Active CPU cores: 435925
i\n Transfer rate: 14.40 GiB/sec
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Outline

Why do you need so much computing?
OK, but why did you do it like that?
Fair enough, how does it work then?
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Ml Data recorded: 0:08:14.621490 GMT —
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Run/Event: 194

Global Effort = Global Success

Results today only possible due to P
extraordinary performance of o
accelerators — experiments — Grid computing w

]
Observation of a new particle consistent with = - S
a Higgs Boson (but which one...?) 2 " 2 400

Historic Milestone but only the beginning

Global Implications for the future

— claimed at LHC
i

By Paul Rincon

Science editor, BBC News website, Geneva

— T e T <
The moment when Cern director Rolf Heuer confirmed the Higgs results

Cern scientists reporting from the Large Hadron Collider (LHC)
have claimed the discovery of a new particle consistent with the
Higgs boson.
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Higgs boson-like particle discovery
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Pledged Resources
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Running jobs: 305236
Active CPU cores: 435925
i\n Transfer rate: 14.40 GiB/sec
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File Transfer Service

fts-transfer-submit - -0 —| delegation id

-S https://fts3.cern.ch:8443

gsiftp://leoscmsftp.cern.ch//eos/cms/store/PhED
Ex_LoadTestO7/source/T2CHCERN_FE

srm://grid05.lal.in2p3.fr:8446/srm/managerv2?
SEN=/dpm/lal.in2p3.1r/...

14



The FTS optimiser
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150 sites = 150 batch systems
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Pilot jobs
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Slots of Running Jobs

300,000 T

250,000 pm

200,000

150,000

100,000

50,000

2016-03-16

B MC Reconstruction
W \alidation
B TEsting

30 Days from 2016-03-13 to 2016-04-13
T T T

T T

16-03-19 16-03-22 H016-03-25 H16-03-28 2016-03-31 216-04-03 H016-04-06
http:ficern.chige/8cNG

W MC Simulation Full W MC Event Generation W User Analysis
W Group Production B Group Analysis W MC Simulation Fast
W MC Simulation ECthers [0 CAF Processing

Maximum: 278,655 , Minimum: 0.00 , Average: 197,483 , Curvent: 83,685

A016-04-09

LI Data Processing
[ T Processing
@ unknown

016-04-12
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Disk by computer centre
Total ~300 PB
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R
Instance: All ~

Number of Files

640 M

Number of Directories

60 M

& EOS control tower . w

[ -

Current Writers

3.9K

__&---_

Current Readers
45.7 K

Read Throughput

42.7 GBps

Namespace boot time

Zoom Out

Write Speed

2.1 GBps

Total Space

135 PB

Free Space

46.60 PB

Olast12hours &

YT

L\

Number of threads on the MGM node

50 min
33 min
17 min
0s 0
4120 04:00 4420 06:00 4420 08:00 4/20 10:00 4420 12:00 4120 14:00 4/20 04:00 4120 06:00 4/20 08:00 4420 10:00
= glice == atlas == backup == cms genome Ihch pps public user = alice == atlas == backup ==cms genome Ihch pPps

Number of files

279 GIB

Memory usage MGM node

4120 12:00

public

4120 14:00

user

186 GiB

520 K

Number of directories

25 Mil

20 Mi

15 Mi

10 Mil

5 Wil
4/20 04:00 4/20 06:00 4/20 08:00 4120 10:00 420 12:00 420 14:00
= alice == atlas == backup == cms genome Ihch pps public user
MGM node uptime
13 week




HEP Timescale
1980 » 1985 » 1990 » 1995 » 2000 » 2005 » 2010 » 2015 » 2020 » 2025 » 2030 » 2035 »
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HL-LHC: ; ; S
10x more collisions 25 years
>10x more data

50x more CPU FCC CDR & Cost
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Running jobs: 295481
A | Active CPU cores: 405485
Transfer rate 9.53 GiB/sec
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Credits & references

- This talk represents the work of the WLCG collaboration

and its experiments, technology providers, sites & users.
- Useful references for further information

«  http://wlcg-public.web.cern.ch/

- http://atlas.cern/

«  http://lcms.web.cern.ch/

-  http://fts3-service.web.cern.ch/

- http://information-technology.web.cern.ch/services/eos-service
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