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Belle IT Collaboration Pacific Northwest

NATIONAL LABORATORY
Prowudly Operated by Ballele Since 1965
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Computing requirements on par with LHC Pacific Northwest

NATIONAL LABORATORY

Prowdly Operated by Banele Since '

KEK Laboratory, Tsukub#, Japan » The Belle Il experiment is for Super B factory at KEK in
; ' = s Japan.

» Complementary physics to the LHC based on precision
measurements from high-intensity beams.

» Total integrated luminosity : 50 ab™*
» Collisions start in October 2017.
» Similar data rate as from LHC experiments.

» Raw Data Size: 300 KB / event

» mDST Size: 40 KB / event

» Skim Size: 40 KB / event

» User Analysis Data Size: 4 KB / event

Disk [TB] 4000 8000 9000

Tape [TB] 1000 3000 5000
CPU[kHepSPEC06] 200 300 350

Resource sharing according to PhD count
Tape storage only at KEK and PNNL
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Belle II computing sites across the globe Pacific Northwest

Proudly Operated by Ballele Since 1965
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Belle IT computing model until Year 3 Pacific Northwest

Proudly Operated by Ballele Since 105
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Belle II raw data distribution Pacific Northwest

NATIONAL LABORATORY

Proudly Operated by Ballele Since 105

until Year 3
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Belle II grid network requirements Pacific Northwest
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Trans-Pacific data challenge Pacific Northwest

NATIONAL LABORATORY

Prowdly Operated by Ballele Since 13

KEK-PNNL VC setup. Initial Goals

Summer 2013 Summer 2014 Summer 2015

100 MB/sec 400 MB/sec 1000 MB/sec i&%‘%

24 hours 48 hours 72 hours
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Trans-Atlantic data challenge Pacific Northwest

NATIONAL LABORATORY

Prowdly Operated by Banene Since '3

GEANT Coverage

I RedCLARA Network GEANI-I‘l
T .

B EUMEDCONNECT3 Network
W TEIN Network
M AfricaConnect - UbuntuNet Alliance |

I CAREN Network ’ et S 22 > & FRANCE \o ‘m'ﬂ‘
B SILK-Afghanistan ’ o S ’ —
Y canarie [ OR'EFT ‘ GAR
70 INTERNET. s % y 3 Fiber optics
# : : - "‘. \ operational
- - , r . planned
= \ 1 - .
~ : Sae F 4

Dark Shading: Connected to regional network
Light Shading: Eligible to connect to regional network

B Other R&E Networks
National & International links
N\ Research links |

(aunwy) Cross Border Fibers (CBF)

UbuntuNet
Alliance

w30 Gbps
w10 Gbps
wm = 10 Gbps backup
e >1 Gbps<10 Gbps
w— <1 Gbps

GEANT and partner networks enabling user
collaboration across the globe

September 2014

Achieve Achieved* Achieved*

Winter 2013 Summer 2014 Summer 2015

m 100 MB/sec 200 MB/sec 400 MB/sec

24 hours 48 hours 72 hours

* using ANA-100 link
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Belle I1 1s included into LHCONE - LA Pacific Northwest

NATIONAL LABORATORY

Prowdly Operated by Ballele Since 13

LHCONE: A global infrastructure for the High Energy Physics (LHC and Belle Il) data management
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Belle II computing infrastructure enabler Pacific Northwest

NATIONAL LABORATORY

v Banene s

» DIRAC (Distributed Infrastructure with Remote Agent Control) as the solution of choice DIRAC
» Successfully used by LHCb. Adapted on Belle Il as BelleDIRAC

USER Communities

B KN B

mmﬂ'ﬁ—st_!ﬂ—x
-’ -’ e W p

www‘ e

w

A_ U

-~ e

Resources
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Monte Carlo distributed campaign Pacific Northwest

NATIONAL LABORATORY

Prowdly Operated by Ballele Since 165

» Exercise of sites resources and DIRAC production system solution
» Distributed Monte Carlo production and data challenge
» Jobs scalability tests; upcoming MC5 campaign in Aug-Oct. 2015

» Total Jobs: 4.7M (4.6M HepSPEC days)
» Corresponds to 2.9 ab-' generic MC (/ 45 days)
» Maximum @ 26K jobs and 196 kHepSPECO06

Running jobs by FinalMajorStatus
2 O K 113 Weeks from Week 35 of 2012 to Week 43 of 2014
20 T T T T T T T

MC4

LHCb

Running jobs by Site
113 Weeks from Week 35 of 2012 to Week 43 of 2014
T T T T T T

15K-|
10K:| MC3

5K MC2
MC1

n _— | | N = e — = S ==
2012 Mar 2013 Jun 2013 Sep 2013 Dec 2013 Mar 2014 Jun 2014 xc 2012 Mar 2013 Jun 2013 Sep 2013 Dec 2013 Mar 2014 Jun 2014
Sep 2012 Max: 18.6, Average: 1.48, Current: 186 Sep 20 14 Sep 2012 Max: 39.4, Min: 5.08, Average: 23.9, Current: 28.0 Sep 20 14
B Done 88.0% MO Completed 6.9% M FRailed 4.8% MW Rescheduled 0.4% B DIRAC OMLINE.ch 10.5% W LCG.RRCKLru 23% MW LCG.RAL-HEPuk 1.3%
Generated on 2014-11-06 00:54:46 UTC O LCG.CERM.ch 10.2% W LCG.Manchesteruk 2.1% M LCG.HEPRsu 1.2%
B LCG.CNAFit 95% @ LCG.PIC.es 19% [O LCG.CNAF-T2.it 1.2%
B LCG.GRIDKA de 6.8% O LCG.USC.es 1.8% N LG UKI-LT2-IC-HEP.uk 1.1%
O LCG.RAL.uk 6.4% W LCG.GLASGOW.uk 1.7% [O LCG.JINR.ru 1.0%
B LCG.IN2P3.fr 55% M LCG.CSCS.ch 16% M LCG Liverpool.uk 1.0%
I DIRAC.YANDEX.ru 4.8% W LCG.SARA.nI 1% @ LCG.KIAE.ru 1.0%
B LCG.IMN2P3-T2 fr 28% [O LCG.UKI-LTZ-Brunel.uk 1.4% [ LCG.NIPME-O7.ro 1.0%
B LCG.NIKHEF.nI 28% [ LCG.Krakow.pl 1.4% ... plus 104 more

Generated on 2014-11-06 00:53:33 UTC
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Belle II distributed computing near future plans 7

Pacific Northwest

NATIONAL LABORATORY

Proudly Operated by Ballele Since 105

Production Manager Data Manager End Users

Keeps evolving

BelleDIRAC ( gb2 client tools Web portal ) For all components
“Prototype” worked — . D o i
,\,Tgrgtg:fe&o;\:m ( Fabrication System Distribution System z::)nﬁl\?fvemped

\
ODIRAC ((wMs {VMDIRAC )

Grid Services
for Belle I

Sites

Cluster

( R\MS H owms )

slave

EA t@

/

|§V:[> Xrootd ‘

Cluster

s
o0

emote /0| Server
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Pacific Northwest

NATIONAL LABORATORY

Prowdly Operated by Ballele Since 13

» Belle II is a world wide collaboration and as such needs distributed computing.
» Belle IT computing needs are on par with the LHC.
» PNNL will co-host replica of raw data for first three years of Belle II operations.

» Successfully tested 10 Gbps network bandwidth in trans-pacific and trans-atlantic
circuit.

» LHCONE extended to include Belle II.
» Belle II computing model is facilitated by DIRAC, developed by LHCb experiment.

» Belle II distributed computing system prototype has been demonstrated to work
on the GRID with successful intensive MC campaign. Next MC campaign
upcoming.

Grid Computing at Belle IT @ DPF, August 6, 2015 Vikas Bansal 14
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Pacific Northwest

NATIONAL LABORATORY

vudly Operated by Ballele Since 163

Backup

Grid Computing at Belle IT @ DPF, August 6, 2015 Vikas Bansal 15



MC campaign by Belle II sites Pacific Northwest

AL LABORATORY

v Operated by Baliele Since !

Running jobs by Site
30 Days from 2014-10-07 to 2014-11-06

T T T T T Total Mumber of Jobs by 5ite
W LOG KEKD jo LAWAZ 0
I CARAC Vic ca 2RE3E
B LCG Pisa it 162060
W LG KIT o RETAT 6
B LG MPRMIL de 172626 8
20,000 {1 LEG SHGNET i 170551 9
@ LCG Hapelin 184746 6
W LCG HEPHY at 13337ay
W LCG CESHETxz 122154 8
B LG CHAFIE 11ToO6 B
ILI:.'hIrns;‘::ut Led T
EHRLAC BINP: 657487
15,000 UnAc.ca B (LG Hetboume b Al T
: @ DWRAC PHNLuS 933480
=} O LEC KM EM118 &
B LCC U FaMA e w02
@ LCG KISTLEr 73003 4
B 55 Nebraska us ralae T
W OWRAC PNNLCASCADE us 667249
10,000 W LG CYFROWET. ol E433T7 5
B CLOUD CC1_Krakow pl EEr ]
Fiza. it O LCG Legnar it NIFIG
W LCG Ml ca wrole
B LCG ULAKDS tr w1030
I LOG Torimn it 233311 7
5,000 m ﬁﬂ EMI o 0439
v LEG NT 3439.0
i 25 KIT.ds - lll',-::u in BOH3 O
0 50 TNAL U ®610
\ 0 [ERAC ¥amagata B TR0
: B D5GVT 0653
L A, - LE G MPPMUL e B ANY —! 4470
o - - — == === B DIRAC Tekyo jp ]
2014-10-10 2014-10-13 2014-10-16 2014-10-19 2014-10-22 2014-10-25 2014-10-28 2014-10-31 2014-11-03 2014-11 UeheoMERM e e
Max: 25,538, Min: 19.3, Average: 15,635, Current: 19.3 LG Prapot it B Multiple 450
O LEG.DESY.de 31.4% W LCG.MPPMU.de 28% [O LCG.EMLjp 1.0% Canavated on J014-10-08 010918 UFE
B DIRAC.UVic ca 10.6% M LCG Frascati.it 26% M LCG CYFRONETpI 1.0%
B LCG.KEKEZ jp 7.4% W LCG.HEPHYat 21% @B CLOUD.CC1 Krakow.pl 0.9%
B LCG. Pisa.it 7.0% M DIRAC.BINF.ru 20% MW LCG.UA-ISME ua 0.8%
O LCG.Napaoli.it 47% W LCG.CESNET.cz 20% [0 LCG.Legnaro.it 0.5%
O LOG.SIGMET.sI 4.4% [O LCG.KISTLEr 19% M LCG.McGill.ca 0.5%
BN LCG.KIT.de 37% [N LCG.Melbourne.au 17% 0 LCG.Torino.it 0.5%
O DIRAC PNML.us 34% MO O5G.Nebraska.us 1% @O LCG.ULAKBIM.tr 0.5%
B LCG.CMNAFIt 3.1% W DIRAC PMNL-CASCADE. us 13% ... plus 10 more

Generated on 2014-11-06 01:11:00 UTC
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Trans-Atlantic data challenge

Pacific Northwest

NATIONAL LABORATORY

rowdly ( Wxerated B-d"f.‘lk? Since '8

uSside

. o ESnet (AS293) “ MANLAN % . “traceroute” was used to confirm
PNNL (AS65428) :

Exchange| Ethernet .
10Gbps Best-Effort
LSP between VRFs V'-AN the I"O Utlng tO eaCh SE
188.41.2/30 e > > Br|_dg|ng
VLAN 3011 VI - ""-- VLAN 30 b 7~ I
106 apnwg-c 1006 o
192.188.41.1/30

“iperf” was used to do initial
network transfer rate test

192.188.41.5/30

.................

Dedicated 10G link between PNNL SE and ESNet

.FTS3 server at Gridka was used
10G best-effort Label Switched Path in ESNet backbone

to schedule data transfers

Test was done = = eelSorroe 2

P —
100G

Ethernet | o0 GEANT/(AS2096 GARR (AS137)
Bridging 62,40.124.58/30 -
in May/June 2014 . ) PR ANAOD
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> VRF __ Z
E i 1006 LK M --—{'____ W
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4

I 193.206.128.1/30 gi’
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193.206.130.2/30

40G

93.206.128.2/30 -
~ 4

—~ 72
e Wx’
%aﬁ* P ONEN
? H Napoli
Sites must configure hardware interface  / [=re :
to match destinations
Vincenzo Capone, Chin Guok e ) ——
» Aleksandr 13115413076 (193.205.223.100)
GE ANT Kurbatov, Mian

Usman

f01-151-10-e.gridka.de
(192.108.45.245)

7
—

—
t -
M sc h ra m Consortlum f01-151-45-e.gridka.de 192.108.68.65/30 m ¢
— DFN — 3 (192.108.45.246)
s (PNNL) ”<"GARR T Europe side
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(192.108.46.24)
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Trans-Atlantic data challenge II Pacific Northwest

NATIONAL LABORATORY
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e i ' . .“iperf” was used to do initial
! network transfer rate test

.................

.FTS3 server at Gridka was used

Dedicated 10G link between PNNL SE and ESNet to schedule data transfers

10G best-effort Label Switched Path in ESNet backbone
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Europe side

Forschungsnetz
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