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% Outline

,Bread & Butter"
= NAF 2.0 & Grid

Belle 1| Computing (at DESY)

Horizon2020/Cloud Projects
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% Grid@DESY (since 2004)

> Home of 10 VO’s

= Tier-0/1: ILC & Tier-2: Atlas, CMS, LHCDb, Belle2
» Opportunistic model on federated ressources

> Multi-core jobs since 1/2015

> dCache-based SE’s
= 10 PB disk & >10PB tape
* on latest or ,golden” release respectively

Cores running per VO
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% Grid@DESY (since 2004)

> Home of 10 VO’s
= Tier-0/1:

ILC & Tier-2: Atlas, CMS, LHCDb, Belle2

» Opportunistic model on federated ressources

> Multi-core jobs since 1/2015

> dCache-based SE’s
= 10 PB disk & >10PB tape

* on latest or ,golden” release respectively
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% National Analysis Facility (since 2007)

> NAF 2.0
» Complementary to Grid
= Opportunistic usage
» Federated Ressources cluster fs

> Since 2015 HERA experiments dcache

Njobs r
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Belle IT

Physics at Belle Il
— T. Ferber (after lunch)
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% Belle Il Computing Model

[T. Hara, KEK]

Eaw data storage Eaw data duplex.
and processing reprocessing

[ |2 @ e o

| | CPU — mMDST Data

W [ ] Disk .- MDSTMC
Qe =

_- . ' o . ~== Wiuples
production
and H‘I‘:.upls producl:mn

Gnd Site ~  GridSge |
/ W

MC production
(optional)

> DESY: Tier2 / MC Production Site
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o
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Belle Il Computing Requirements

> First Collisions
= Mid of 2017

> First Physics
= End of 2018
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[T. Hara, KEK]
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Belle Il Computing Requirements

Pledge summary of LHC experiments: http:llwlcg—rebus.cern.chlappalpledgeslsummigyé

T ATHAS — CMS — ALICE — LGP Tape (PB) for raw data
Yearly integrated luminosity 200 total integrated

205PB in 4024

14.00

> First Collisions -
m M|d Of 201 7 o N « Raw replica out:lEd:KEK

6.00
4.00 50

2.00 _— %
> I I 0.00 - 0
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(/4b)

“ Challenge

1,400 = 160 . ~ i
] E nd Of 20 1 8 CPU (kHEPSpec) 1,500K5 In 2024 Disk space (PB) 150PB in 2024
1,200 total integrated 140 total integrated
1,000 m Analysis 120
u MC (reproduce) 100
800 (™ 80 u Analysis

600
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u MC

Data 60 Data /
40 = Challenge =

© Challenge /
1 ] n 1 ]
> Similar or higher 0 0
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

demand wrt LHC . Hora, KEK]

[ S m a ” event SIZG Experiment |Event Size [kB] | DAQ rate [Evt/s] |DAQ rate [kB/s]
Belle Il 300 6.000 1.800

= Enormous rate (max. Lumi)

Alice (PbPb) 50.000 100 4.000
Alice (pp) 2.000 100 200
ATLAS ~700 600 400
CMS ~1.000 500 several 100s

LHC experiments as seen in 2011/2012 runs

D LHCb 55 4.500 250

o
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% Another Challenge for HEP Computing

> 1t MC campaign in March 2013
> 5 campaigns until now
= Latest: ongoing

> DESY contribution acknowledged by Belle Il Collaboration
= About % - 73 of overall kKHS
= Owing to opportunistic usage (and LHC shutdown)

Running jobs by Site Running jobs by Site
20 Days from 2013-02-27 to 2013-03-19 [T. Hara] 39 Days from 2015-03-11 to 2015-04-19

><:> 2013 [ 2015

Recon. Recon. =
(DST) (mDST)

1200 [

800 [

7)) (72}
O
.8 Q, 10,000 |-
400
5,000 | i
e ' @ LCG.DESY.de 26.2%
/ = ¢ [ DIRAC.UVic.ca 13.1%
o L [0 LCG.Napoli.it 9.3%
Ve 013.03. 2013.03.06 2013.03.09 2013.03.12 z 2015-03-17 2':15'23;29‘;5 i 23820/15 O LCG.Cosenza.it 5.0%
, Min: 363, Average: 351, Current: 3.63 18995, 255 4 B LCG.KEK2.jp 45%
DESY 40% [http://dirac.cc.kek.jp] { @ LCG.MPPMU.de 41%
KEK 36% { @ LCG.KIT.de 3.8%
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See http://Ihcone.net for details.
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> Automated Network Performance
Monitoring

> Schedule for Data Challenges

= Trans-Atlantic / -Pacific
» Last May/June 2014

‘perfSONAR

Zoom: 1d 3d 1w I 1y
Sun Mar 29 17:00:38 2015 ~ Wed Apr 29 17:00:38 2015

DESY « CERN

(last month)

Previous 1m

8.3 Gbps -

7.0 Gbps

5.6 Gbps - ;
4.2 Gbps ‘:
2.8 Gbps T
1.4 Gbps -

0 Gbps

— T ™ T T T T T T T T T T T —
TuedtApd  Fri03  Apr0S  Tue07 Thu0®  SatTl  Mon13  Wed1s FA17  Apr1o  Tue2t Thuzs Sai25  Mon27 Wed29
Date

TuedtApil  Fi03  Apr05  Twe07 Thu0g  Satti  Mon13 Wed1s Fi17  Apr19  Tue2l Thu23  Sat2s  Mon27 Wed29

— Throughput «++ Reverse Throughput
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& ARSI 53
wLcCccG S OFN D LY SN
Worldwide LHC Computing Grid S, 0Q~\z\<b 2 S LD & \/@
7;\\6 & ’\,CS\'Q\ \/(’0 ~\'A ’%‘?*’ \/Q,‘l" $$
CERN-PROD BW $ «4@‘9,‘/ AN S
BESTEHFIEW PXFF I IS SRS
FI_HIP_T2 BW | | Australia-ATLASBW miIH B BEBEEEE
Fze-Lcez ew g ‘MCGILL-CLUMEQ-T2 BW ]

mnze3-ccew || .

NoGET1 B orIA-WESTGRD-T2BW [l HEHEEE B
IKI-LT2-Brunel BW & LAT DESY-HH BW ] ] =
<I-LT2-IC-HEP BW & LAT FZK-LCG2 BW =0 B B

vktrz-ovutew EENEE E™ o -

RID-SHEF-HEP BW & LAT Hephy-Vienna BW u L
SRID-DURHAM BW & LAT I m H ™ = ™l T © INFN-NAPOLI-ATLAS BW [ 1 11 |
souTHGRID-0x-HEP BW [N M ="LuErE EEE = INFN-T1 BW B [ |

Us-NebraskaBW il HE™=""H "HE "N g JP-KEK-CRC-02 BW . | . . . =

eV lEIH m=ESEEEE B o= US-PNNL BW
praguelcg2 BW Il = ™ H ™"HEBR —_— . ....-.
[l Throughput >= 900Mbps Throughput <900Mbps [l Throughput <= 500Mbps Unable to retrieve data [l Check has not yet run

[http://maddash.aglt2.org/maddash-webui/index.cgi?dashboard=Dual-Stack%20Mesh%20Config]
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> Member of HEPIX IPv6 Group
= founded April 2011

> Central DESY IT services are IPv6 enable

> DESY IPv6 traffic still negligible
= ,Only” test-bed traffic

Fraction of IPv6 traffic [%]

w
o

N
o

—_
o

-10

T egress traffic
% | --Vv--ingress traffic
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% Make your choice — 1033 addresses

> Member of HEPIX IPv6 Group
= founded April 2011

> Central DESY IT services are IPv6 enable

> DESY IPv6 traffic still negligible
= ,Only” test-bed traffic

Fraction of IPv6 traffic [%]
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> DESY joined FTS3 IPv6 test-bed
= Just in time for CHEP "15

> prometheus.desy.de
* running latest dCache version

= functional testing of
direct web access (http(s)),
WebDAV(s), xrootd, dcap,
gsidcap, gsiftp

CCIN2P3|

[T. Wildish, Hepix IPv6 group]
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€T53 Time to Transfer [s]
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HEPIX IPv6 group
= Survey and test IPv6 compliance

Steady progress

Sign in Directory

HEPiX IPv6 Working Group

WLCG applications WLCG IPv6 Task Force | Testbed Knowledge base perfSONAR probes

Home

IPv6 compliance of WLCG applications
T S T S L S [T

AliEN LHC Experiment Application ALICE

ARC CE Middleware ATLAS, CMS
ARGUS Middleware ALICE, ATLAS, CMS, LHCb [ Unknown |
BDII Middleware ATLAS, CMS, LHCb EMI 2 YES
BestMAN Middleware ATLAS, CMS
CASTOR Middleware ALICE, ATLAS, CMS, LHCb [ N0 ]
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Be ahead of the times!

> HEPIX IPv6 group
= Survey and test IPv6 compliance

> Steady progress, but not yet done...

CERN Accelerating science Sign in Directory

HEP HEPiX IPv6 Working Group

WLCG applications WLCG IPv6 Task Force Testbed Knowledge base perfSONAR probes Contact

Home

IPv6 compliance of WLCG applications

AlEN LHC Experiment Application ALICE

ARC CE Middleware ATLAS, CMS

ARGUS Middleware ALICE, ATLAS, CMS, LHCb

BDII Middleware ATLAS, CMS, LHCb EMI 2
BestMAN Middleware ATLAS, CMS

CASTOR Middleware ALICE, ATLAS, CMS, LHCb
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INtegrating Distributed data Infrastructures

for Global ExplOitation
= Coordination: INFN

Pan-european Project
x 22 institutes

INDIGO DataCloud

» 4 industrial partners

Approved within ,Horizon2020°
= EINFRA-1“ call
= 11M€ funding (duration 30 months)
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IVDICO DSLICIONg =k -

Standardised and reliable access to Cloud services

DESY & KIT: Leading ,WP4 - Resource Virtualisation®

= laaS — ,Infrastructure as a Service”

|

Final product/Deployed App

WP2 - Definition of Support to Research Communities
Leader Partners: LifeWatch, EGl.eu

WP6 — Portal, Workflows and User
Interfaces
Leader Partners: PSNC, INFN

WP5 - Paa$ Platform
Leader Partner: INFN, Cyfronet

WP4 - Resource Virtualization
Leader Partner: DESY, KIT

Feedback/Revision

V3D ‘dIN :M3ulled Jopea
SJINIBS 10|id pue Juawaseue|) 31emyos — EdM

WP4 — Resource Virtualization
Leader Partner: DESY, KIT

NI
p-
WP1 - Administrative and Technical Management
Leader Partners: INFN, CSIC
N\
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Cloud Storage - an incomplete list

= MR P
SRR W — PR S LT ATLYL T,
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% Cloud Storage - an incomplete list

> ,Free” and convenient, unfortunately not compliant at all!
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€ | @ hitps://desycloud.desy.de C Q& Suchen wB ¥§$ 0 » {

> Provide an alternative

cloud storage!
DESY AN
= Easy to use CLOUD >+

‘Benutzername

= Hosted at DESY
Passwort
" Integrated in DESY

infrastructure Einloggen
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% Talk is cheap...

> Storage - .
» Powerful managed storage ache.org.
combination of SSDs, HDDs and tapes —_—
* No syncing or sharing option
@D
> Front-end
* Open Source project
Assumes managed storage OLUﬂQ[OUd

> dCache ® ownCloud — DESYCloud -

= final stage of pilot operation 3% ol 2%
219 users, 2x106 files, 2.4TiB |
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NAF 2.0 & Grid (continue to) FUN smoothly

Make user’s life as convenient as possible
= DESY cloud, Atlassian Tools, ...

AT

Ay

Contribute to pan-european projects
= HEPIX IPv6, Cloud Computing Projects

Be ready for challenges to come

* End of LHC LS1, Start-up of Belle I,
Growing PhotonSciences demands, ...
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“Jim was told that he could back up his
data by making an image of his computer.”




Grid-ftp
—p

— : SRM
grid-submit DESY Grid
Grid Cluster dCache
8 J Storage
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Site or Tier 1 fraction Germany This can be a site name as given on the Sites sheet or a numb¢

Data faction If this is empty the data fraction will be equal to the number given on the Sites sheet or 0 for numberical Tie
Used Tier 1 facrion 0.13 The fraction of MC production and user analysis done at the site

Used data fraction 0.40 The fraction of mDST data stored at the site

Regional Center resources

Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Tape (raw data) [PB] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.88 8.75 13.81 18.90
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.69 2.07 3.80 5.60 741
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.77 1.44 2.29 3.17 4.05
Disk (analysis) [PB] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.34 1.01 1.85 273 3.61
Disk (challenges) [PB] 0.00 0.13 0.26 0.52 0.52 0.52 0.52 0.13 0.00 0.00 0.00 0.00 0.00
Disk [PB] 0.00 0.13 0.26 0.52 0.52 0.52 0.53 0.48 1.80 4.52 7.95 11.50 15.07
CPU (raw pro) [kHepSPEC] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.85 11.13 11.55 11.61
CPU (raw repro) [kHepSPEC] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.14 22.89 36.12 49.43
CPU (MC) [kHepSPEC] 0.00 0.00 0.00 0.00 0.00 0.00 0.42 20.26 45.27 36.05 51.45 63.62 75.15
CPU (an.) [kHepSPEC] 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.53 3.60 10.79 19.83 29.22 38.65
CPU (ch.) [kHepSPEC] 0.00 8.18 17.32 17.32 17.32 17.32 17.32 10.52 0.00 0.00 0.00 0.00 0.00
CPU [kHepSPEC] 0.00 8.18 17.32 17.32 17.32 17.32 17.75 31.31 48.88 65.83 105.29 140.51 174.83
CPU [# of cores 14.72HS/core] 0.00 555.70 1,176.77 1,176.77 1,176.77 1,476.77 1,206.02 2,126.90 3,320.37 4,472.04 7,153.03 9,545.75 11,877.24
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.34 2.95 3.06 3.08
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.40 0.51 0.76 0.95 1.13
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.29 0.19 0.27 0.34 0.40
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.27 0.58 0.39 0.55 0.68 0.79
0.00 0.21 0.42 0.42 0.83 0.83 0.62 0.62 0.00 0.00 0.00 0.00 0.00
0.00 0.21 0.42 0.42 0.83 0.83 0.63 0.76 0.29 0.19 0.27 0.34 0.40
0.00 0.21 0.42 0.42 0.83 0.83 0.63 0.99 0.98 3.24 4.25 4.69 5.00

16.00

200.00

Germany : CPU (kHS06) Germany : Disk (PB)

180.00 14.00

160.00
12.00

140.00
120.00 10.00
100.00 8.00
80.00 6.00
60.00
4.00
40.00
20.00 2.00 I

0.00
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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¢ Distributed Infrastructure with Remote Agent Control (developed by LHCb)

= Pilot jobs
= Modular structure that enabled it possible to submit jobs
to different backends.

Interoperability
in heterogeneous
computings

. K Masaga
’ Tl s

¥ ‘computing clusteg ¢

ey

[T. Hara]
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until Year 3
KEK D,

(copy from KEK)

Scenario 1

Scenario 2

(2step copy, KEK = PNNL = Europe)

g = g
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[M. Schram, PNNL]
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Computing Storage Network
Providing support for container | Defining interfaces and Evaluation of available SDN
implementing QoS support features and operability.
for storage systems
Improving the on-demand Providing access to the same | Using SDN to configure local
compute capabilities through | storage through various networks and meet PaaS
improved orchestration and standard access protocols. needs.

scheduling

Manage local virtual Networks.

Common Subtasks

Authentication, Authorization and Identity Management (AAl)

Service Discovery and Monitoring

Table 6: Breakdown of WP4 into specific and common tasks
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