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% SATLAS Outline

0 ATLAS general introduction (number of collisions, data rates and volumes,
CPU requirements

0 Usage of Grid as the main resource

— geographic distribution of resources
— heterogeneity of resources

a ATLAS Solutions for Grid
— PanDA, JEDI, Rucio

A Newer types resources
a HPC

— harvester, ARC cache, huge variations in number of cores
Q Clouds

O ATLAS@Home
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% ?TL ATLAS experiment
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% SATLAS Computing requirements

Still increasing:
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ATLAS experiment
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Grid - WLCG

a WLCG connects sites distributed across 5 continents

— “EGI” sites with various implementation of CEs and SEs
— OSG sites

WLCG Capacities in 2018

cores 694000
CPU capacity 8768 kHS06
disk 382 PB
tape 361 PB

US capacities not included
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Fz0 X imsene ATLAS Distributed Computing Solutions

Big effort to maximize resource usage and to automatize workflows

PanDA workload modunon [ T—
MANAGERS JEDI Pom rg«:;e gement
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%} SATLAS ATLAS Distributed Computing Solutions
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S YATLAS

ATLAS Distributed Computing Solutions
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ATLAS Distributed Computing Solutions
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HPC

Differences between HPC and HTC
— Architecture
— Authentication
— Network access

— Access model
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(A a :
ajdash Slots of Running Jobs
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% SATLAS Harvester

Schematic View

PanDA Server scheduler
Harvester & e len ain-up
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. request job or pilot ; )
between Pilot and request job job+pilot

or pilot request job
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) submit pilots
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— Running on site
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pilot scheduler J
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HPC batch @ Grid site MPI worker,
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= SATL

FZU MPUTING

Event Service

Event Service

— reduces lost CPU time
in case of premature
job termination

— important for
backfilling HPC
resources

Event Get Input
Streaming -------
Service
', Deliver
« Delivers
Report Range Status s Input \‘ Get Input
(HTTP) ' E

Get Event Ranges N
(HTTP)

Send Output

Event Service
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B OarLAs Clouds

0 Successful business model
0 Huge resources provided by

commercial clouds openstack  Google CloudPiatform
— All LHC computing need covered by less CHORD oA
than 1% .'.'
— But significantly more expensive (apart s
from spot market) -.' amazon
— Option for peak demands .' ebservices

0 Private clouds enable better sharing
with other groups

Open all Microsoft
Nebula Ul Azure

\\
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= SATL

MPUTING

Clouds for ATLAS

0 Fully integrated in the ATLAS
infrastructure
— “Standard” CE exposed by clouds

— Details hidden by local setup
e HTCondor, ARC

0 Cloud Data storage used mostly for
log files

— Not (yet) suitable for big volume data
storage

CPU HEPSPECO6 (Sum: 10,432,487,482)

grid - 73.09%

- 5%

_special
- 9%

1,363,943,758

Clouds - 13%

ATLAS CPU consumption per
resource,
January - May 2018
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% ?J.,LM.M BOINC

Ryidashba

D O p e n - S O u rce S Oftwa re fo r CPU cggﬁtrggﬁ% qlogg j;bs in seconds (Sum: 754,796,004,701)
volunteer computing

Rest - 19.78%

Q0 Uses the idle time of (personal)
computers

0 VirtualBox used for various
platforms (Windows, Mac, Linux)

Q Easy to use for laymen [ 3.2% of CPU time
in May 2018

M Rest - 19.78% (149,308,149,956) M LBNL_DSD_ITB - 18.94% (142,946,587,032)
M MWT2 - 8.51% (64,220,287,518) M OLCF - 6.33% (47,752,785,318)
M BNL-ATLAS - 4.73% (35,729,263,157)

M BOINC - 3.15% (23,796,263,509] M IN2P3-CC - 2.95% (22,293,040,734)

" Oepan-e=rmr=a ¥ M BU_ATLAS TIER2 - 2.08% (15,735,208,670)
B LRZ-LMU - 1.84% (13,913,729,611) B FZK-LCG2 - 1.78% (13,410,100,014)
M INFN-TI - 1.74% (13,162,080,714) M SWT2_CPB - 1.72% (13,019,624,365)
M CERN-P1 - 1.70% (12,836,227,058) B TRIUMF-LCG2 - 1.52% (11,504,255,807)
M DESY-HH - 1.49% (11,217,128,595) B TOKYO-LCG2 - 1.33% (10,070,332,545)
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70 XATLAR ATLAS@home

@dashbo Slots of Running Jobs @dagoe WalClegk Sonsumpton o Sucsessil and Fajed jobs
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% ?TL ATLAS@Home

0 New use cases on clusters 0 Example of Beijing Tier2 site

— Clusters not Supporting ATLAS VO - Gr|d jObS Wa“t|me Utilization 88%,
cputime 66%

— clusters supporting ATLAS VO o o
— additional 23% of cpu utilization

Rank Name Recent average credit Country

1 Agile Boincersn . 2,567,907 1,172,053,424 Switzerland
2 TRIUMF-LcG2D) . 631,874 54,506,414 Canada

3 BEIJING-LCG2. 479,779 130,474,893 China

4 CharityEngine1 303,429 28,874,365 International
5 WLCG Performance-Test Cluste . 251,080 83,857,386 Switzerland
6 LRZ-LM u . 246,891 10,176,386 Germany
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2 ATLA

70 K R LA Conclusions

Q ATLAS Offline Computing successfully uses various resources with still
increasing automation of workflows

QO But it remains a huge distributed effort in terms of manpower for
development and operations

0 We greatly appreciate also non-pledged resources

4 )

Thank you for your attention!
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