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</> THE BELLE Il COLLABORATION

BELLE Il is an international collaboration that
aims at develop a large scientific program on
the Physics of flavor through a new e+e-
collider named SuperKEKB, in development
at the Japanese laboratory KEK (Tsukuba).

SuperKEKB , Is an upgrade of KEKB, it plans

to Improve of a factor 50 the quantity of data
to respect the previous facility.
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23 countries/regions
97 institutes
577 colleagues

as of June 30,2014 "
Asia: ~45% N.America Europe:~40%

Japan:137 :~15% Germany: 83
Korea: 34 Us: 63 Italy: 59
Taiwan: 22 Canada: 17 Russia: 37
India: 20 Slovenie: 14
China: 15 Austria: 14

Australia: 186 Poland : 11
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The BELLE Il Computing model has to accomplish, in a
geographically distributed environment, the following main
tasks:

 RAW data processing

« Monte Carlo Production

* Physics analysis

« Data Storage and Data Archiving

On going activities

* Resource Estimation

« Define strategy for analysis and data distribution
 Individuating technologies
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Storage estimation

* RAW Data

« mDST (data set produced from the raw data with saving the reconstructed results.)
mDST after data taking

mDST during data reprocessing

mDST-Monte Carlo related the data

mDST-Monte Carlo related data reprocessing

O O O O

The current parameters for data estimation are
Event Size x RAW Data: 300Kb

Event Size x mDST : 40Kb
Event/year 29.6 70.7 87.8 89.3 93.5
Integrated 1.2 4.3 33.9 104.6 192.4 281.7 375.2
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The needs of CPU in term of kHepSPEC, based on the
currently available Belle Il software.

The CPU ratio for the MC and RAW data processing is
extrapolate from the Belle experience.

CPU NEEDS

 RAW Data processing. 45HepSPEC*s/ev
* Monte Carlo processing: 89HepSPEC*s/ev

In current hypothesis is estimated an high data reprocessing
activity in the first three years of data taking, and then one
reprocessing every 2 years in the second phase.

B S R
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Yearly integrated luminosity
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15 countries/regions
27 sites (+ 2 non-Belle |l sites)
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The BELLE Il Computing Sites are classified as follow:
« Raw Data Center: Who store the RAW Data and made
data processing and/or data reprocessing.

 Regional Data Center: Large data center that stores
mDST and participates at the Monte Carlo production

« MC Production site: Data Center that produces and stores
Monte Carlo simulations, that included:
o Grid Site
o Cloud Site
o Computing Cluster Site
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Schema of the 2nd raw data copy distribution
starting from the 4° year of data acquisition.

Germany Data Center

“« PNNL Data Center

LiLL
— -
—] =
- -

Raua‘Pata Center
LLLL

@it @i

Italy Data Center

more complicated
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Starting from the data distribution schema is possible to
estimate the network requirements up to the maximum
luminosity.

The Main Issue are:

* Individuate all the data flows

* Deal with high latency infrastructure:
o 200ms EU/USA
o 450ms EU/JAPAN




</ RAWDATA

Belle I

RAW data produced at KEK and then replicate in other sites
Event size= 300k,Month=11, Tollerance:50%

FY1 FY2 FY3 FY4 FY5S FY6 FY7
Event Rate 1,20E+09| 3,08€+09| 2,96E+10| 7,07E+10| 8,78E+10| 8,93E+10| 9,35E+10
RAW Data (PB) 0,33 0,84 8,06| 19,28/ 2394 2435 2552
Network Reg+toll (Gbit/s) 0,20 0,51 48 11,70 1453 14,78 15,48

RAW DATA KEK OUT-BAND

KEK TO PNNL

16,00 +—— -
14,00 +— |
12,00 +— |
Network peak £ 10,00 ——— |
From 20(§)Mbit/s 8 800 KEKTOALL THE —
Up to 15,48 600 - RAW DATA CENTER
_ ' 4,00 +——— I
Gbit/s yoo L -

0,00

FY1 FY2 FY3 FY4 FY5 FY6 FY7
Year
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mDST from data taking (60% produced at KEK and 40% in other RAW Data Centers):
Event size= 40k,Months=11, Tollerance:50%

mDST from data reprocessing:

Event size=40k, Months=12, Tollerance:50%

mDST to distribute in Time scale:

FYl FY2 FY3 FY4 FY5 FY6 FY7
Event Rate 8,00E+08| 2,05E+09| 1,97E+10| 4,71E+10| 5,85E+10| 5,95E+10| 6,24E+10
MDST - Data (PB) 0,03 0,07 0,72 1,71 2,13 2,16 2,27
MDST-SUM 0,03 0,10 0,82 2,53 4,66 6,83 9,09
# Reprocessing 4 4 2 0,5 0,5 0,5 0,5
MDST-Repro.(PB) 0,12 0,41 1,64 1,27 2,33 3,41 4,55
Gbit/s REPRO 0,05 0,17 0,65 0,51 0,93 1,36 1,81
Gbit/s mDST 0,01 0,03 0,31 0,75 0,93 0,94 0,99
== QutBand ==—=|nBand
For the KEK Datacenter 2,50
Network peak 2,00 s

OutBand - e
From 20Mbit/s Up to 1.78Gbit/s 2
" » 6 1,00 :/,/

InBand

From 50Mbit/s Up to 2.21 Gbit/s 0,50
0,00 J

FY1 FY2 FY3 FY4 FY5 FY6 FY7
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Two flows of mDST from MC production

e mDST-MC produced during data taking

e mDST-MC produced during data reprocessing

All the produced mDST-MC are distributed in that way:

Each MC Production Site sent the produced mDST-MC data to 2
other sites. (The topology is not defined at this stage)

Is a many-to-may network connection
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mDST-MC - data taking:

Event size= 40k,Months=11, Tollerance:50%
mDST-MC - data reprocessing:

Event size=40k, Months=12, Tollerance:50%

FY1 FY2 FY3 FY4 FY5 FY6 FY7
Event Rate 1,60E+08 4,10E+08(  3,94E+09|9,42E+09 1,17E+10| 1,19E+10| 1,25E+10
MDST - Data (PB) 0,01 0,01 0,14 0,34 0,43 0,43 0,45
# Reprocessing 4 4 2 0,5 0,5 0,5 0,5
MC-Stream 20 20 10 5 5 5 5
MC-MDST(PB) Per Year 0,12 0,30 1,43 1,71 2,13 2,16 2,27
MC-MDST-TOT(PB) 0,12 0,41 1,85 3,56 5,69 7,85 10,12
MC-MDST-Reprocessing 0,47 1,66 3,70 1,78 2,84 3,93 5,06
MC-Ch(PB) 5,00 2,00 0,00 0,00 0,00 0,00 0,00
MC-MDST 0,58 1,96 5,13 3,49 4,97 6,09 7,33
BW MC Gbit/S 0,05 0,13 0,62 0,75 0,93 0,94 0,99
BW Repro Gbit/s 0,19 0,66 1,47 0,71 1,14 1,57 2,02
BW MC-Ch Gbit/s 1,62 0,55 0 0 0 0 0
Total 0,19 0,66 1,47 0,71 1,14 1,57 2,02
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e PNNL

Korea

12,00 //
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6,00 //
4,00
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2 00 / ~
—J

0,00 -
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Peak of ~ 12 Gbit/S for PNNL

== China

= (Czech Rep.

India

14,00

TOTAL NETWORK

UP TO THE 4° YEAKR

Peak of ~ 14 Ghit/s for KEK

Total In-Band

12,00

10,00

8,00

Gbit/s

6,00

4,00

2,00

0,00 -

FY1

FY2

FY3
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e KEK

e PNNL
= Korea
e Germany
e |taly

= S|ovenia
e Australia
= Canada
e AUStria
== China

== Czech Rep.
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» Trans-Asia » Trans-Atlantic
m 2x10G Tokyo-LA B 3x10G Amsterdam-NY

® 2.5G Madrid-Mumbai B 3x10G Frankfurt-Washington

m ANA-100G Amsterdam-NY
(temporary)




Vincenzo Capone,

- Aleksandr
G EANT Kurbatov, Mian

Usman

Chin Guok SConsortium Marco Marletta

*3GARR

DFN ___ Thomas Schmid, Hubert Weibel

Deutsches
Forschungsnetz ] ;
In jJune 2014 BELLE Il tested the link ANA-100
Belle Il sites: INFN Napoli, CNAF, KIT, and PNNL
/" ESnet (AS293) "\ 7 MANLAN /" SURFNet / GEANT (AS20965))
| I : Exchange Ethernet Ethemet‘ (AS1103) i | I
| VLAN VLAN |
/. Bridging P Bridging . L vian 3|‘n1-|i

100G
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» EEX (ESNet Extension to Europe)
M 2x100G New York — London

B 100G Washington — Geneva

M 40G Boston - Amsterdam

» 10G Mumbai — GEANT

GEANT is studying an additional link from Japan to Europe
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* DIRAC (aleveloped by LHCI?) Distributed Infrastructure with Remote Agent Control

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

Interoperability
in heterogeneous
computings
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ODIRAC

IHEP (CN :, :
oS oot . ODIRAC
: TWMS: A Krakow (PL)
| @D (slave))  Klogging NE9S) TR = G b
Ve |
\ 1
1

-— s s oy

" A | PNNL(US)

|‘J File system cvmfs is used for software installation for most of sites
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Krak}owA part of DIRAC '

Seen as a large site having
multiple clusters

eac T N UVic, PNNL
{ VMDIRAC SSHtunnelor | (.- ;O
(G)RT-TAN l DIRAC slave ] 7

raco -~ — — ke e o e e o T — — I

|

amazon ] ,[_ \ !
webservices” |
|

* No modification in cloud site )
scheduler site

* Multiple cloud sites allowed
* No modification in cloud site

7
. . . [ \
| [ cREAM CE |
* Provided as a DIRAC plugin I . :
* Need additional installation : Dynamlc |
* Multiple cloud sites allowed | Torque |
. i I

Handle each cloud as a site : | - Provided by dedicated

| I
I |
/

\
nectar
* Seen as a traditional CREAM CE site
* Installed in each cloud site
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Normalized CPU usage by Site . .
76 Weeks from Week 52 of ?012 to Week 23 of 2014 1 5 Countrle 5/["39[0”5

70000 | Brd 27 sites (+ 2 non-Bellell sites)
00 - GZOOM\ | HEPHY (Vienna) and MPPMU (Munich)

2nd 8 joined recently

50,000

ool 560M GRID, Cloud, local cluster
g events ; .
¢ is available
30,000 |- 1 5t
20,000 |- First official release of MC samples
events
10,000 | & BB generic decay/continuum
X AN J tau pair ;
jan 2013 Apr 2013 Jul 2013 ~ o013 Jan 2014  Apr 2014 (CO rrespo hdi hg to 1 Ooﬂ; w/ and w/o 5@)
Max: 66,686, Average: 6,973, Current: 3.54
H LCG.DESY.de 18.6% W LCG.CNAFIt 36% [0 OSG.FNAL us 18%
B LCG KIT.de 11.9% @ DIRAC.PNNL us 29% @ LOG.ULAKBIM.tr 12%
W LCG KEK2 jp 11.6% [] LCG.SIGNET.s 28% @ OSG.PNNL.us 1.0% ,ﬁ / I N
O LCG.KMI. 53% M LCG.Pisa. 2.8% W DIRAC.KrakowCloud. 0.9% - -
B LCG UA—I;DMA ua 48% H DIRACI.LT\;;: ca 24% N Ll.’.G.I'Wc&T:IaII.‘:::r o 0.6% Tra n 9 PaCl C tr.a n 9 a t a ntlc
B LCG.CYFRONET.pl 4 4% 0 WG KISTL kr 2.3% B LCG. Torino.it 0.6%
LCG.CESNET. 4.3% 0S5G.Nebi . 2.3% LCG.MPPMU. 0.5%
Ml R s T network data tranfer challenge
O LCG Napoli it 39% B LCG Melbourne.au 2.0% plus 12 more

Generated on 2014-06-17 13:07:26 UTC

About 6 billion MC samples within roughly 2 months
(April and May) in this using the DIRAC framework.
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Budker Institute of Nuclear Physics, Novosibirsk, Russian Federation
Novosibirsk State University, Novosibirsk, Russian Federation

CESNET, Prague, Czeck Republic

Deutsches Elektronen-Synchrotron, Hamburg, Germany

University of Hawai'i at M\={a}noa. Honolulu, USA

Institute of High Energy Physics. Austrian Academy of Sciences, Vienna, Austria
International Center for Elementary Particle Physics, Tokyo, Japan

Institute of High Energy Physics, Chinese Academy of Sciences, Beijing.China
Indian Institute of Technology Guwahati, Assam, India

INFN Laboratori Nazionali di Frascati, Roma, Italy National Taiwan Univ.(NTU), Taipei, Taiwan

INFN and Federico Il Universita di Napoli, Napoli, Italy Pacific Northwest National Laboratory, Richland, Washington, USA

INFN and Universita di Pisa, Pisa, Italy Faculty of Mathematics and Physics, Charles University, Prague, Czech Republic
INFN and Universita di Torino. Torino, ltaly Faculty of Information Technology, Czech Technical University, Prague, Czech Republic
INFN/CNAF, Italy University of Victoria, Victoria, Canada

INFN/Legnaro, Legnaro, Italy CNF. Virginia Polytechnic Institute and State University, Blacksburg, USA

Institute for Scintillation Materials, Kharkov, Ukraine

Institute for Theoretical and Experimental Physics, Moscow, Russia

High Energy Accelerator Research Organization (KEK), Tsukuba, Japan

Korea Institute of Science and Technology Information, Daejeon, Korea

Institut f\"ur Experimentelle Kernphysik, Karlsruhe Institute of Technology, Karlsruhe, Germany
H. Niewodniczanski Institute of Nuclear Physics, Krakow, Poland

J. Stefan Institute, Ljubljana, Slovenia

University of Melbourne, School of Physics, Victoria, Australia

Middle East Technical University, Ankara, Turkey

McGill University, Department of Physics, Montreal, Canada

LRZ/RZG ,Munich, Germany

Kobayashi-Maskawa Institute for the Origin of Particles and the Universe, Nagoya University, Nagoya, Japan
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EventlnfoSetter
EvtGenlnput

PXDDigitizer
PXDClusterizer
SVDDigitizer
SVDClusterizer
CDCDigitizer
TOFDigitizer
ARICHDigitizer
ECLDigitizer
BKLMDigitizer
EKLMDigitizer

Level3

Trasan

VXDTF

MCTrack CandCombine
GenFitter

DedxFPID

Ext
TOFReconstructor
ARICHR econstructor
ECLReconstructor
ECLGammaReconstru
ECLPiCReconstructo
ECLTrackShowerMatc
ECLElectronld
ECLMCMatching
EKLMReconstructor
EKLMKOLReconstruc
BKLMReconstructor
Muid

MdstPID
RootOutput

5732.00 |

0.028&
4.269
0.021
0.01&
2213.03

18.988
2.700
£2.309
9.767

696.626
37.631
95.747

1676.62
10.170
6.7861
0.561
14.947

2125
0.260
5112
0.126
0.0686
0.365
30.507
0.560
1.510

0.028&
4.269
0.021
0.018&
2213.032

18,268
2.700
£2.309
9.767

©6926.626
57.631
95.747
1676.622
10.170
6.7861
0.561
14,247
2.125
0.260
5112
0.126
0.088&
0.368&
30.507
0.560
1.510

5726.273

CPU time for MC production

Breakdown of CPU usage
of typical hadronic MC events

Event generator :0.1%
:~0 %
: 39 %

Digitizer :~5%

Reconstruction :56%
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« 3" MC Campaign: ~ April 1 — May 15, 2014

 Simulation and reconstruction, with background mixing

Normalized CPU usage by Site
5 mdSt data 30 Days from 2014-04-05 to 2014-05-05

e 2x previous CPU#: e0.000 ;
11k concurrent jobs; . A B
> 80 KHS max w000 a B

e ~30 sites contributing ...

4.2G events produced

20,000

— Very successful;
also updated analysis
and grid software

014-04-07 ?DIJ. 24-10 2014-04- 1'5 7014 04-16 2014-04-19 2014-04-22 2014-04-25
Max: 81,947, Min: 223, Average: 40,033, Current: 223

2014-04-28 2014-05-01 2014-05-04

[ LCG DESYde 22.3% B LCG.CNAFIt 4.3% 0 LCGKISTLEr 11%

. Y o y

B LCG KIT.de 93% @B LCG.CYFRONET pl 39% @B LCG McGill ca 10%

s | 0 Obta|n user| data @ LCG UA-ISMA ua 63% [J LCG SIGNET 36% [ LCG.Legnaro.it 09%

B DIRAC BINPru 6.0% DIRAC UVic ca 33% B LCG TORINO it 06%

~ - B LCG KEK2 jp 57% B LCG Melbourne au 33% B SSH KMl jp 04%

Or p YS|CS S u |eS new [ LCG KMl jp 50% M LCG CESNETcz 31% B DIRAC Niigata jp 04%

B DHRAC PNNL us 50% @ LCGULAKBIM.tr 20% @ OSG.Nebraska. us 0.3%

— e B LCG PISAt 49% B LCG Frascatiit 15% [ OSG.FNAL.us 0.2%
extensive produ ction B LCG Napol it 43% @ DIRAC KrakowCloudpl  14% . plus 6 more

ed on 2014-05-05 05.22.05 UTC

started this week
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SITE STATUS DURING THE MC Campaign 3.0

Running jobs by FinalMinorStatus (CESNET)
30 Days from 2014-04-02 to 2014.05-02

CESNE

= wieoe R0 04 35 TIGGRTH TN SE S T4

T

Running jobs by FinaiMinorStatus (KEK)
30 Days from 201404 02 10 2014.05.02

KEK

Unstable SE

Running jobs by FinalMinorStatus (SIGNET)
30 Days from 20140402 to 2014.05.02

g

CYFRONET *

Running jobs by FinaiMinorStatus (CYFRONET)
30 Days from 2014.04.02 to 2014.05-02

senm

Running jobs by FinalMinorStatus (KISTY)
30 Days from 2014-04.02 10 2014.05.02

KISTI

N B A A -
-

Running jobs by FinalMinorStatus (UA-ISMA)
30 Days from 20140402 to 2014:05.02

Running jobs by FinalMinorStatus (DESY)
30 Days froen 2014-04-02 to 2014.05-02

DESY

~20% contribution!

Running jobs by FinalMinorStatus (GridKa)
30 Days from 2014-04-02 (o 2014.05 07

GridKa
Recovered from
severe network

Running jobs by FinalMinorStatus (FNAL)
30 Days from 2014-04.02 t0 2014.05.02

SIGNET

UA-IS

FNAL
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Running jobs by FinalMinorStatus (Nebraska)
30 Days from 2014-04-07 to 201405 02

\ Nebraska

Running jobs by FinalMinorStatus (KMI)
30 Days from 2014040 10 2014.0% 02

Running jobs by FinalMinorStatus (Torino)
30 Durys from 2014.04.02 to 2014.05 02

Torino

Running jobs by FinalMinorStatus (ULAXBIM)

Running jobs by FinalMinorStatus (PNNL)
30 Darys from 2014-04.02 to 2014.05.02

PNNL gLite>direct

Running jobs by FinalMinorStatus (CNAF)
30 Days from 2014.04.02 10 2014.05.02

CNAF

Running jobs by FinalMinorStatus (Misa)
30 Days from 2014.04.02 to 2014.0% 02

Pisa

Running jobs by FinalMinorStatus (BINP)

Running jobs by FinalMinorStatus (VT)
30 Days from 2014.04.02 10 2014.05.02

VPI

jr ‘Népoli

Running jobs by FinalMinorStatus (Napoli)
30 Days from 2014.04.02 (o 201405 02

Running jobs by FinalMinorStatus (Frascati)
30 Days from 2014.04.02 to 2014.05.02

Frascati

Overcame trouble!

Running jobs by FinalMinorStatus (UVic)




<O SITE STATUS DURING THE MC Campaign 3.0

Belle I

KUNNINg JODS DY FINAIMINOSTATUS (ULAREIM)
30 Days from 2014.04.02 to 2014.05.02

ULAKB

Running jobs by FinalMinorStatus (Metbourne)
30 Days from 2014.04.02 to 2014.05-02

HUNNING JO0S DY HNSIMMNONIatus [BINY]
30 Deys from 201404 02 to 2014.0% 02

BINP

Amazing growing up!

.

P L p—
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Running jobs by FinaiMinorStatus (McGill)

30 Days dom 201404 02 to 2014-05 02

Hunning jops Dy MNaIMINoriatus (Uvic)
30 Days from 2014.04.02 to 2014.05 02

UVic |

EC2 integrated

Running jobs by FinalMinorStatus (Niigata)
30 Days from 2014-04.-02 to 2014.05-02

Running Jobs by FinaiMinorStatus (Legnaro)
30 Days from 2014.04.02 1o 2014.05.02

Legnaro

elbourne

McGill

Running jobs by RnalMinorStatus (NTU)
30 Days trom 20140402 to 201405 07

| I NTU

ata

Running jobs by FinalMinorStatus (KrakowCloud)
30 Doys from 2014.04.02 to 2014.0% 02

KrakowCloud




