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% LHC computing resources in 2014
g « 3.4 billion CPU hours
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The Worldwide LHC Computing Grid NIl

Tier-2 sites
(about 160)

Tier-0 (CERN): data - Tier-1 sites = nearly 170 sites,
recording, > . 40 countries
reconstruction and ‘ 'é’
distribution 13

~500’000 cores
Tier-1:

500 PB of storage
permanent storage,

re-processing,
analysis
> 2 million jobs/day

Tier-2:
Simulation,
end-user analysis

10-100 Gb links

WLCG:
An International collaboration to distribute and analyse LHC data

Integrates computer centres worldwide that provide computing and storage
resource into a single infrastructure accessible by all LHC physicists
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Growing data and processing needs
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* \Very rough estimate of a new RAW data per year of running using a
simple extrapolation of current data volume scaled by the output rates.

* To be added: derived data (ESD, AOD), simulation, user data...
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Helix Nebula: CERN use case oI

Evaluating the use of public cloud laaS for LHC computing

— Transparent integration of cloud resources within experiments’ distributed
computing software and services

— Evaluation of financial costs for processing, data transfer, storage

Data Handling and
Computation for
Physics Analysis

detector event filter
(selection &
reconstruction)

‘ ‘ HNX Platform
A A

l .

EGI
FedCloud

physics
analysis
I

GEANT / Internet
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Example HNX procurement

« CERN price enquiry for a small fraction of the
resources necessary to run the ATLAS experiment

. | -t l ft
European Organization for Nuclear Research
A Organisation européenne pour la nm‘h(’ nucléaire

Price Enquiry s 20 74

Infrastructure as a Service (IaaS) cloud services for Physics
Simulation

TENDER FORM

« Several offers received

— Atos selected as contractor

 Providing services via the SlipStream engine
(from SixSq SME)

» Services delivered over the GEANT network
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Summary results NJBU”‘

3500

| — Runnlng VMsl

Number of running VMs

Production phase started in March’15

Up to 3,000 concurrent running VMs Baosno et procesesn Mevrts tion et
— 5 weeks of production 1.5 million mm———
— ~1.2 million CPU hours of processing

ATLAS GEANT4 Simulation of tt events
— ~11.5 million events processed < ~80,000 jobs
— ~9 hours single job duration
— ~97% job efficiency
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COmpared with other ATLAS cloud sites (I\/laI’Ch) THESCIENCECLOUD

lydash
NEvents Processed in MEvents (Million Events) (Sum: 23.00)
HELIX_NEBULA_ATOS - 38.78%

« Significant contribution compared with
other ATLAS cloud sites running
simulation

— Largest # of processed events

CERN-PROD_CLOUD - 16.51%

IN2P3-CC-T3_VMO1 - 13.56%

BOINC - 10.95%

Rttp://cern.ch/go/9b8g
M HELIX_NEBULA_ATOS - 38.78% (9.00) B CERN-PROD_CLOUD - 16.51% (2.00)
M IN2P3-CCT3_VHMOL - 13.56% (3.00) M BOINC - 10.95% (3.00)
M CERN-P1_MCORE_Hl - 6.41% (1.00) M IAAS_MCORE - 4.64% (1.00)
W IAAS - 3.32% (1.00) I UKI-NORTHGRID-MAN-HEP_VAC - 3.28% (1.00) . o
M UKI-SOUTHGRID-OX-HEP_VAC - 1.15% (0.00) [ RAL-LCG2_VAC - 1.01% (0.00) ( ) _ .
M UKI-NORTHGRID-LANCS-HEP_CLOUD - 0.31% (0.00) [ CERN-P1_MCORE - 0.05% (0.00) CERN-PROD —CLOUD : 90% of pr ocessed events bel ongs to
M GRIDPP_CLOUD - 0.02% (0.00) M HELIX_NEBULA_EGI - 0.01% (0.00) (~ )
M CERN-PT_preprod - 0.00% (0.00) fast workloads (~24 s/evt




Compared with other ATLAS cloud sites (March)

Gydashbe

M IAAS - 3.32% (1.00)

B GRIDPP_CLOUD - 0.02% (0.00)

CERN-PROD_CLOUD - 16.51%

IN2P3-CC-T3_VMO1 - 13.56%

M HELIX_NEBULA _ATOS - 38.78%
M IN2P3-CC-T3_VMO1 - 13.56% (3.00)
M CERN-P1_MCORE_HI - 6.41% (1.00)

M UKI-SOUTHGRID-OX-HEP_VAC -
B UKI-NORTHGRID-LANCS-HEP_CLOUD - 0.31% (0.00)

M CERN-P1_preprod - 0.00% (0.00)

NEvents Processed in MEvents (Million Events) (Sum: 23.00)
HELIX_NEBULA_ATOS - 38.78%

BOINC - 10.95%
Rttp://cern.ch/go/9b8g

(9.00) I CERN-PROD_CLOUD - 16.51% (4.00)

M BOINC - 10.95% (3.00)

W 1AAS_MCORE - 4.64% (1.00)

B UKI-NORTHGRID-MAN-HEP_VAC - 3.28% (1.00)
[T RAL-LCG2_VAC - 1.01% (0.00)

[5 CERN-P1_MCORE - 0.05% (0.00)

W HELIX_NEBULA EGI - 0.01% (0.00)

1.15% (0.00)
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« Significant contribution compared with
other ATLAS cloud sites running
simulation

— Largest # of processed events
— Longest wall time consumption

(*) CERN-PROD_CLOUD: 90% of processed events belongs to

fast workloads (~24 s/evt)

0.0

BOINC
HELIX_NEBULA ATOS
IN2P3-CC-T3_YMO1
CERN-P1_MCORE HI
1845 _MCORE

UKI-NORTHGRID-MAN-HEP_VAC..

CERN-PROD_CLOUD

45

Wall time consumption in seconds [1.e9]

[ completed WM successful failed
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] COmpared with other ATLAS cloud sites (I\/laI’Ch) THESCIENCECLOUD

fyidash
NEvents Processed in MEvents (Million Events) (Sum: 23.00)
HELIX_NEBULA_ATOS - 38.78%

« Significant contribution compared with
other ATLAS cloud sites running
simulation

— Largest # of processed events
— Longest wall time consumption
— High wall time efficiency

CERN-PROD_CLOUD - 16.51%

IN2P3-CC-T3_VMO1 - 13.56%

BOINC - 10.95%

Rttp://cern.ch/go/9b8g
M HELIX_NEBULA_ATOS - 38.78% (9.00) I CERN-PROD_CLOUD - 16.51% (4.00)
M IN2P3-CC-T3_VMO1 - 13.56% (3.00) M BOINC - 10.95% (3.00)
M CERN-P1_MCORE_HI - 6.41% (1.00) W 1AAS_MCORE - 4.64% (1.00)
W AAS - 3.32% (1.00) I UKI-NORTHGRID-MAN-HEP_VAC - 3.28% (1.00) ” o
M UKI-SOUTHGRID-OX-HEP_VAC - 1.15% (0.00) [T RAL-LCG2_VAC - 1.01% (0.00) - .
B UKI-NORTHGRID-LANCS-HEP_CLOUD - 0.31% (0.00) [5 CERN-P1_MCORE - 0.05% (0.00) ( ) CERN PROD—CLOUD' 90 /) Of processed even tS be/ongs to
M GRIDPP_CLOUD - 0.02% (0.00) W HELIX_NEBULA_EGI - 0.01% (0.00)
M CERN-P1_preprod - 0.00% (0.00) - - fast workloads (~24 S/evt)
00 . : : . 25 30 35 40 45 CERN-P1_preprod -
BOINC ; — -
HELIX_NEBULA_ATOS . RAL-LCG2 VAC -
IN2P3.CCT3 VMO1 . . - |
Wall time consumption in seconds [1.e9] CERN-P1_MCORE_Hi -
CERN-P1_MCORE_HI . |
1AAS_MCORE i HELIX_NEBULA_ATOS | -
T (] completed WM successfu failed ] v e |
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CERN-PROD_CLOUD . l
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Cloud resources fully integrated in the computing system of
the ATLAS experiment

HTTP A SlipStream
WEB DASHBOARD
&
Health Manager ':;,%_/ - @
SlipStream API a8 &

o A N
Provisione r )

BlueBox

| ‘.“
|\ Build/Deploy
1\

WMS
& \

ATLAS Pilot
Condor Head &
ATLAS Panda
Server B~ o,
User -
J
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Future procurement initiatives

« (Go beyond the simulation use-case of the 2014 price enquiry
— Include reconstruction and analysis workloads

Data Handling and
o Computation for
Physics Analysis

event filter
(selection &

 [wo procurementstobe| [/ ——= "\~ T- ~. o
launched in July ‘15 ) L=
— simulation use-case | 7 . A
. ’ Sayes \
— full-chain: ( N |
' . . 22\ analysis objects ’I
SlmU|atlon &/ \ (extracted by physics topic) .
, A e
+ reconstruction | |
! \ % mteractlve s %
+ analysis . ~._ ,,' 3 i
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Final remarks NJB“”‘
« Successful activity

— Unprecedented capacity acquired and maintained in HNX for
CERN use case
« 1.2 milion CPU hours of processing (~11.5 million events)

* The use of commercial laaS is technically feasible

— Evaluated for simulation workloads
» Next focus on workloads more challenging for storage and network

— Variations in APIs can be overcome with reasonable technical
effort

— Independent consumer-side monitoring and benchmarking of
the used resources used is essential

CE/RW
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