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Physics Objective of Belle and Belle |

: . ~ 0.8
v Confirmation of KM = r(py — BB~ Drv)
. . 0.6 (D) B(B — Dtv)
mechanism of £P in the |
Standard Model 0.4

x 2P in the SM too small S
(by many orders of magnitude) =%
to generate observed
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In the universe

> Need sources
of £P beyond

> Super B factor
the SM P y

Complementary to LHCb
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Projection of Luminosity at SuperKEKB
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Estimated Data Rates

High rate scenario for Belle Il DAQ:

Belle I 300 6,000 1,800
LCG TDR (2005):

ALICE (HI) 12,500 100 1,250
ALICE (pp) 1,000 100 100
ATLAS 1,600 200 320
CMS 1,500 150 225

LHCD 25 2,000 50




Belle Il Collaboration
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Belle (I) Computing Model

~1 ab'data KEK is a main big computing center

Raw data processing
Data archiving
_— MC production (+ remote sites)

Analysis use




Belle Il Computing Model
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Resource Estimates

WLCG & Belle |l Resources
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Distributed Computing System

 Based on existing, well-proven solutions plus extensions

for Belle Il
> DIRAC for job management D I RAC
> AMGA for metadata
{ . ° THE INTERWARE

N CarmvM

o File system
> CVMES for software distribution

(thanks to CERN and Steve Traylen for providing the
Stratum-0 server, and to GridKa for the stratum-1 server)

root/svn/trunk/grid/

N FramewaorlSystem/ 4326 (9 months ago) by myco: basic sites management service for BelleDIRAC

= ABDA METARATA LATALOGLE PROJE

QA web/ 5519 (4 months ago) by hideki: remove unused AMGA AP|

@ WorlkloadManageme... 6098 (2 months ago) by hideki: fix a bug

N gbasf2/ 6647 (2 weelks ago) by hideki: fix unnecessary AMGA initialization
£ README 4325 (9 months ago) by myco: init files for BelleDIRAC distribution
5 _init__.py 6348 (6 weeks ago) by hideki: release for 2nd MC campaign
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Workflow Abstraction

Input data files

FileB ~—
FileC —

(analysis) jobs

~ -
> @D

[

\ /

A

Output data files

P FileX
B FileY
i FileZ

Input dataset

Project

> Don't deal with single files and jobs,
but with datasets and projects

Output dataset
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Second MC Production Campaign

e July 23 - September 8, 2013
« Simulation and reconstruction, with background mixing

- mdst data

630k jobs,

700 kHS*days

5060M events,
8.5 TB of output data

~10% - 1% failure rate: ™|
site configuration/
downtime, proxy

expiration, server load,
human errors

No crash of offline software

Running jobs by FinalMajorStatus

33 Weeks from Week 04 of 2013 to Week
T T T T

38 of 2013

3,000

2,500 |

Campaign

Feb 2013

W Done

First Second
Campaign

Output data
upload recovery

Mar 2013 Apr 2013 May 2013 Jun 2013 Jul 2013
Max: 3,413, Average: 461, Current: 0.16

741% @ Completed 14.0% W Failed 11.7% H

\

Aug 2013 Sep 2013

Rescheduled 0.2%

enerated on 2013-08-24 11:15:55 UTC

KIT




Contributing Sites
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Contributing Sites

CPU days used by Site
45 Days from 2013-07-23 to 2013-09-06 New or

e planned sites
Italy

Canada
G.KIT.de 15379.8 ( C | O u d )

LC
LCG.KEK2 jp 13111.0
LCG.DESY.de 10421.2

| |
GNemsiaus 83263 Australia
G.PNMNL.us 56274
G.SIGMET.si A390.7 ( C | O u d )

Cracow

CG.DESY.de

G.KMLjp 3880.1
G.KISTLkr 2633.7
B LCG.CYFRONETpl 24127
B LCG.UAISMA. ua 2271.0

B O5G.VT.us 525.6
5 2t Cloud

mfulsful=] {=fs] |-
202037

AR

Y

B

-aska.us

IH"H \ : y S LCG.CYFRONET.pl

\"x \ b /Lﬂﬁ.msn.kr = Tu rkey
\ _
\ .

LCG.CESNET.cz H'"ﬁ. \\_, © LCGKMLjp u I N d Ia
\ >
o e = M un | C h
0SG.PNNL.us T
LCG.SIGNET.si

Generated on 2013-09-24 11:38:20 UTC
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Network Bandwidth Estimates for 2022

~ Gbpg (Japan - Russia/Moscc}W)

26bp5 (Japan Kor-ea) 0%5(1.]3'93“ Canada)
@4G|7|95 (Japan - China/Beijing)

19 Gbps (Japan '..1
(1&Gbps for rawdata=copy)
O 4Gbp5 (Japan - India) S Gbps

N

OAGh pan —-Poland)
~0.1Gbpé (Japan -Czech) x5 = -7

J ->*Eu rope: ~10Gbps

’

"3 -
é‘. P
5y
Ve W

S ] ;f, LY

]
'

0.3Gbps (Japan - Australia)

Japan/PNNL - XX: mdst transfer from Japan and/or PNNL + data transfer between XX and other sites
Japan - XX:data transfer between XX and Japan + other sites
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Data Challenge

> Network connection between sites is essential
= Raw data from KEK to PNNL

= Mdst data and MC between sites world wide

> Transfer tests between different sites in May 2013
with
FTS2 S |
server N | PNNL /
at
Gr|dKa _ s SiGET(Outgoing)

ethl 10 GB SuperFast Ethernet (lhour)

KEK (Incoming)

> Test
with
FTS3




Organized Analysis

* Problem: inefficient resource usage by many users
> Limit resources per user, but maintain free access to data
> Offer high-performance organized analysis as a service

Develop
analysis/skim
modules

Group Collect and
Convener / check code

Integrate code
and run jobs

Group
Convener
Production
Team

Group
Convener




Monitoring

Bellell AMGA Server (helleZ-amaa)

Site « CE Status PilotJobEff (%) PilotsPerJob Waiting Scheduled Running Done Aborted
| amaa.enl.dov up 10K Q. Q\A +| [ LCGCESNET.cz Mutiple Fair 62.54 1 0 0 150 42 15
+| [l LCGCYFRON... Mutipls Good 88.31 1 ] 0 0 133 150
belledh kistire kr [LP 1 0K Q Q\A +| [l LCG.DESYde Muttiple Fair 7673 1 0 0 1051 225 387
+| [l LcGKEK2jp Multiple Good 85.09 1 0 155 224 128 264
canB8.cckekjp |UP 8 0K QQA _
+| [ LCGKISTIkr Multiple Poor 4168 1 0 64 16 4005 5716
canfd.cc kekjp |UP 40K Q 9‘ A +| [l LcGHKTde Multiple Good 99.29 1.01 0 2042 558 4292 50
B LcGKMLp neream01.hepl... Good 100 1 0 80 159 1808 0
[[] LCG.SIGNETsi  creamce.is.si Poor 26.55 1 0 100 53 1 426
B LCG.UAISMAua glceismakhar.. Bad 14.85 112 0 4 91 174 1543
AMGA Server Cluster Load last year Mutiple Fair 7463 101 0 133 864 612 1677
12 £ 1.... Muliple Poor 53.92 1 0 1484 491 916 13849
1@ osg.pnlgov Bad 21 1 0 0 0 30 15281
valiant.phys vte... Poor 51.57 1 0 66 80 58 a7

Load/Procs

Throughput test between Source: perfsonar-testl.kek,jp(130.87.105.175) --
Destination: perfsonar-de-Kit. grldka de(192.108.47.6)

1 -
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
O 1-min Load [ Modes [ CPUs [ Running Processes

[ T S R ) B+ =

The Happy Face Project | [gmp | 07. Oct 2013
Version 3, rev. 913M m I:l 17:35 |:|

& oon
B _ | M S

Banned sites Batch System @ Job CPU efficiency Ganglia Infrastructure

OSSep 15S5ep 225ep 285ep 0B80ct
Time
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Summary <O

Belle II

- Belle Il will search for New Physics with
O(50) times more data than current B factories

> Huge data volume is a challenge for the computing
= Similar, but bit simpler computing model than WLCG

= Distributed computing system based on
existing technologies and infrastructures

= Workflow abstraction with projects and datasets

> First two MC production campaigns this year
v Belle Il distributed computing system works!

> Next steps:
« MC campaign with more (cloud) sites
e Further automatize and harden the system
- Exercise user analysis on the grid




Backup




50 ab'data

Computing Tasks

Raw data processing e e

 Tape as storage medium

« Store and process at KEK, replication to just one remote site
- Simpler than LCG model

Monte Carlo Production

6 times the real data size
 Produced in managed way, (almost) no input data needed
> Well suited for a distributed environment, including cloud

Physics Analysis
« Random, uncoordinated access — Store input data on disk
> Ntuple analysis on local resources for fast turn-around




[eexl3] ~ § gb2 project summary -g belle mcprod

. Project Owner Status Done/Fail/ Run/Wait Submission Time(UTC) Duraticn
Pro eCtS BZ2Kstargamma BGxl sl tkuhr Good 1000/ o/ o/ 0 2013-08-14 14:41:57 06:47:32
B2Kstargamma:BGxD:sl tkuhr Good 1000/ o/ 0/ 0 2013-08-14 14:45:15 05:18:30
e Job submission
= gbasf2 -r 1000 -s B2Kpi.py -p B2Kpi s01
. b L ] L ] g
JO monltorln / [ecxl3] ~ § gb2 project analysis --Project testneb bl

= gb2 project summary

* gb2_project_analysis %
--Project B2Kpi s01

= gb2 job status
--Project B2Kpi s01
--Status=failed

 Rescheduling of failed jobs
= gb2 job reschedule
--Project B2Kpi s01

* Job output
= gb2 job output --Project

100 jobs are selected.

Project testneb bl summary:

Done (60)
Execution Complete (60)
Done (60)

0SG.Nebraska.us: 60
Completed (25)

Pending Requests (25)
Done (25)
0SG.Nebraska.us: 25
Failed (15)

Application Finished With Errors (6)
Exit Status 1 (6)
0S8G.Nebraska.us: 6
Job stalled: pilot not running (9)
Preparing to upload (1)

05G.Nebraska.us: 1
Registering (1)
0SG.Nebraska.us: 1
Running (3)
0SG.Nebraska.us: 3
Selecting SE (1)
0SG.Nebraska.us: 1
Uploading (3)
0SG.Nebraska.us: 3

B2Kpi s01 --Status=failed




First MC Production Campaign

 February 28 - March 19, 2013

e 1st stage: event generation and detector simulation
— aw data Running jobs by Site

20 IIZ'Ja‘J's from 2?13-02-2? to |2013~D3—19 |
« 2nd stage:
reconstruction e

> 240k jobs,
40 kHS*days

> 60M events,
190 TB of output data

1zo0 [T

= ~20% failure rate:

2013-03-D6 2013.03.09 20130312 2013-03-15

2013 -D2-28 03 03 03
m eta d ata re i Strati On Max: l.lW.r‘Hn:3.53.:‘\.\-‘&[:‘“;&:35]._. Cumrent: 3.63
9 :
H LCG.DESYde q0.2% H O5G.Nebraska.us d4.1% W LCG.CESMET.Ccz 0D6% H OSGVTus D07
H B LCG.KEKZ.jp 36.0% @ OSG.PNNL.us 17% @ LCGKISTLkr 0.2%
I n u a a O W n 0 a B LCG.CYFROMNET. Lpl 66% @ LOGKITde 168% [ LCGSIGMET. s 0.1%
’ W LOG. LA-ISMA ua B1% [0 OSG.FNALus 0% | 0.0%

application errors
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Tasks of Computing Facilities

Non-grid Sites Grid Sites KEK

Storage and Processing
of Raw Data
Experiment-specific
Services

Monte-Carlo Production | Monte-Carlo Production

Data Analysis Data Analysis

Ntuple-level Analysis Ntuple-level Analysis

User Interface User Interface

Main
Center

Grid

Local
Resources




(Commercial) Cloud Computing

 Resource demands vary with time
« Fair-share can solve this issue only to some extent
> Cloud computing allows to buy resources on demand

- Well suited to absorb peaks in varying resource demand

a) missing b)
7] (7))
® | ®
o provided O
- -]
o o
7)) 7]
O O
nd e

requested requested

Time Time
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