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Introduction

Current Belle &
Future Super Belle
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| .f L))
- What is B-Factory ¢

To explain the dominance of matter in the universe

the Sakharov conditions

. Departure from thermal equilib fhm.
. Baryon number violation.

In the SM of particle phys,
Kobayashi-Maskawa matrix

(= quark mixing matrix)

. CP-symmetry violation. ( )
vud vus Vub
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n @ .7) Unitar'ity\ vcd vcs vcb
Y/ 0
v, V. Constraints kvt : vts th)

Key objective of B-factories:

d sides
3 angles

28 \/ast numbers of B-mesons !

Measurements of the {
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Increase of
KEKB Peak Luminosity
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Remarkable Physics Results
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Remarkable Physics Results
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B-factory Next Generation

Matter eccess of Universe In order to see CP violation,
Dark matter in the early stage of Universe

Origin of mass
SuperkKEKB  kEKB4+Belle
+Superbelle

Kobayashi

H Mask
New PhysicsM B

Big bang % Now (a 13.7 billion years later)
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Stored current: : %U:;,;';’
1.711.4 A (e*/ e~ KEKB) Beam-beam parameter: ' v e
— 9.4/4.1A (SuperKEKB) 0.059 (KEKB) 23 N A SR
N A — >0.24 (SuperKEKB) o 4 ,
I
 \ £y
‘ ﬁy 2007 2008 2009 2010 2011 2012

Vertical 3 at the IP:

6.5/5.9 mm (KEKB) a]= ——
1 (ab)? 1w ——-[]
— 3.0/3.0mm (SuperKEKE) | N =

construction operation

Luminosity:
0.17 X10°%cm %51 (KEKB)
8x10°°cm % &1 (SuperKEKB)

O3l
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Superbelle Detectc;ﬂé )))))’/

a4l
Beam BG tolerant jt\‘ /V
low material budget §§‘

Belle better perfor'mance 5UP6I”56||6

Barrel : TOF+ACC = TOP £, J4CAP: EACC = A-RICH

AT

TF v
! CDC: small cell, -
¥ |Ol1g |erve% e

= ' = e ?é—“ﬂ% o
SYD: 4 lyr = 2-lyr PXD + 4-lyr DSSD

ECL: waveform sampling, pure Csl for end-caps
KLM: RPC = Scintillator +SiPM (end-caps)
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Luminosity Prospect

50 ab by 2020
=x D50 present

s Physics with O(10') B, T, D, ...

35 2
We are herel &x10 /cm /s

35 2
2x10 /ecm /s

3-year shutdown
for detector upgrade
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Physics @ 50ab’

2008 (1ab")
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Current PBelle Computing
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Belle Data Distribution

PC-clusters

Only 1 ab data for 10 years

bl

<\ Nagoya U., VPI, K
I\ Vienna, U. Tokyo, LPHE = |==
MC-prod. —I—
)
Ntuples,
Histograms,
index files, i q
Skimming boTs |
Analysis | End users

MC-prod.
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Curraht Belle Computing

B computer is upgraded in Mar. 2009.

Year (contract)
Performance

1999- 2001- 2006- 2009-
(4years) (Syears) (6years) (continued)
CPU ~100 ~1200 ~42500 ~115200
[S12K] (WS) (WS+PC) (PC) (PC)
Disk
[TB] 4 9 1000 1500
Tape
[TB] 160 620 3500 3500
Workgroup 80 80
server [#hosts] 2 v (+16file servers) | (+26 file servers)
User work- 26WS 23WS
station [#hosts] + 66X + 100PC Lo Lt
0 0 EetZneSystems  EetZne Systems
FUIITSU  FUJITSU DelLL DelLL
SONY SONY
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VO Component

Central Services for Belle



ISGC 2009 @ Taipei, Taiwan (2009, Apr., 21-23) 16

LCG Deployment @ KEK

JP-KEK-CRC-01 (KEK-O1) JP-KEK-CRC-01 (KEK-02)
»  Production in GOC since Nov 2005 »  Production in GOC since early 2006
>  Mainly operated by KEK staffs >  Site operation:
> Site Role: X  Manabuand  Kohki
K Practical operation for KEK-2 > Site Role:
M  Getting’ started for university groups X  Morestable services based on KEK-1
>  Resource and Component: e
K  SL-3xorSL - 4x >  Resource and Component:
K glite - 3.X K  SL-3xorSL -4x
X CPU:14 M glite - 3.X
KN  Storage: ~7TB for disk and DS| for HSM, HPSS X CPU:48
K  Fully functional services X Storage: ~1TB for disk
> Supporte dVOs: X  Fully functional services
X belle g4med ppj il >  SupportedVOs:
naokek X belle g4med ppj ilc
grade naokek 00”-’
In plan B 55009 eand U
1 of FYZ X| 10WNs x 8CPUs x ~4kSI2K Il upgrad
In Q X Storage capability on demand basis Fu y
XIHPSS virtually works as the backend disk of SE
X ~200UsD/1TB

XVM (Xen ) technologies are widely supported in whole site
& Higher availability & more robustness

XDld blade servers (B —Comp) are now being integrated with KEK-2
X250 x 2CPUs
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Belle VO Sites

used for Monte Carlo mass production ®§7

ASGC o
\%OP due to fire incident

Sl Y
16M

. OkICPUs
~10% \of whole prod. resour elbourne
. Storage through SRMs ¥  HSM storagéim)

. v
2718 évallable s Belle Coniputing system
83Gb in use ~100TB &
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Belle Data Distribution

Only 1ab data for 10 years pe_ lusters ==L
e e Nagoya U., VPI, Kprezl==l==
f’* ~— _ Vienna, U. Tokyo, LPHER = =5
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Superbelle Computing Model




ISGC 2009 @ Taipei, Taiwan (2009, Apr., 21-23)

Expected Event Rate

c£1 CurrentBelle: |L=~1ab/ 10 yrs
c£2 Atlas ~2x10 events/yr

. etc.
(BB)
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Expected Data Size

Raw Data Size c.f. Current Belle

PXD 400 kB under evaluation Raw Data = 50 kB/evt

DST = 140 kB/evt
e ok mDST = 15 kB/evt
CRe 13 P MC:only mDST >
TOP 1-6 kB empirically
ARICH 4-7 kB A0 x 1 O6even1:5 per 1 ﬂ51
ECL 12 kB Assuming 50kB/evt
KLM 2.4 kB and same B event purity as now,
TRG UhKnown (not negligible) Raw Data size for 4-21[51 requires

~0 PB/yr storage
Total 40-60 kB (w/o PXD) + DST, mDST(Data/MC)

~100kB Jvw/-PXDY2?* —> Totally ~ 15PB/yr

Besides, Luminosity will increase !
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SuperBelle Comp. Model
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the Advent of the ‘Cloud”

We need at least 3 xdata or more MC events for analyses
It consumes a large fraction of HEP CPUs
HEP CPUs is at peak demand before international conferences

Running/maintenace costs - ! ; -
to keep the HEP CPUs is tigt-niegligible VA
Constant use (e.g. recon., analyses) =

GRID is suitable
Temporal use (e.g. a few month MC prod.) =
Comercial Cloud is suitable < wikipedia
P - - g!
. Pay per use = 1 =

. Flexible resource deployment
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the Advent of the ‘Cloud”

We need at least 3 xdata or more MC events for analyses
It consumes a large fraction of HEP CPUs

HEP CPUs is at peak demand before int- : o ' conferences
Running/maintenace costs g - :(,06’(’ m
to keep the HEP CPUs is~ , x\\¢ X e
o AG
X0 ?
6’(’0( O{l‘ P\Q(. -
Constant use ’ N© 208 v o¢ =
2 ) \
n \ g X0
GRID is \N© P 087
Temporal use . Y\GO\L‘I\ .» prod.) =
Comercial C. ,29 _able < wikipedia
\& 1 . ")
. Pay per Q ; % =

. Flexible resource deployment
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Data Handling

. o Set up and maintain a storage system for raw, calibration,
dst, skimmed data, index files, MC and ntuples at KEK

. to Develop a system for file storage at remote sites

. to Implement a global data catalog that allows
for an easy selection of datasets

. to Implement and maintain a system
for data transfer to and from remote sites

. to Estimate tape and disk storage and bandwidth
requirements for the SuperbBelle computing model
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Proposal for DH-System

Pasic Policies
Use concepts of metadata and projects

Keep system as simple as possible

Use grid (glite) services as much as possible

. No SAM station at each site,

but just one central service
(SAM: Sequential data Access via Metadata: used in CDF and DO)

. No automatic transfer of files to jobs,
but managed transfer of datasets

. Submit jobs to sites where the data is
instead of copying the data to the job
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Proposal for DH-System

Terminology
CE: Compute Element

e N
coordinates access to computing resources LFC Metadata
. catalog
SE.SForage Element (AMGA?)
coordinates access to storage resources R S
LFC: LCG File Catalogue o
keeps track of file locations Frajece
eep Server

on the GRID CE

AMGA : ARDA Metadata Grid Application "
keeps track of data about files / .

Project server CE

arranges the delivery of the set of files
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Proposal for DH-System

. Site manager transfers datasets

e

e

Metadata
catalog

™

(AMGA?)
\ ¥

256
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Proposal for DH-System

. Site manager transfers datasets

. User starts project
using metadata query

metadata

query

LFC

project ID

-

Metadata

catalog
(AMGA?)

'\-\

4

CE

e

29
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. Site manager transfers datasets

. User starts project
using metadata query

. User submits jobs to sites
where the data is

e

Proposal for DH-System

p

Metadata
catalog

(AMGA?)
\.

"\Il\

P

CE

project ID
—

CE

30
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Proposal for DH-System

. Site manager transfers datasets

. User starts project
using metadata query

.User submits jobs to sites
where the data is

.Job asks for the next file

e

next file
at local SE?

p
Metadata

catalog
(AMGA?)

&

‘h\’

>

CE

31
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Proposal for DH-System

. Site manager transfers datasets

. User starts project LEC FF,,,,[E_.,E..E,H:,ﬁ,tﬂﬂﬁ”
using metadata query catalog
1 W . (AMGA?)

.User submits jobs to sites N )

where the data is
.Job asks for the next file

CE

. Project server returns

next PFN (Physical File Name) | PFN

CE
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Proposal for DH-System

. Site manager transfers datasets

. User starts project LFC r(Fr.,.ht:_.,cﬂl,:,E,,tﬁ,ﬂ’”
using metadata query catalog
1 W . (AMGA?)

.User submits jobs to sites 8 y,

where the data is
.Job asks for the next file

" Project

CE

. Project server returns
next PFN (Physical File Name)

. Output stored
at local SE
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Proposal for DH-System

. Site manager transfers datasets

. User starts project LEC fMEtEdataw‘
using metadata quer almost coy catalog
g 1 y< with ngte compgs

It
\ ; , AMGA?
. User submits iobs to sites T 5( )
wherethe data i

4

.Job asks for the i file
, . CE
. Project server returns ctadata
next PFN (Physical Fil*Ng srina: 5
.Output stored CE
at local SE
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> Computing model ¢ » Software
P Simulati
P Analysis Framework i g'O"
» PID

P Data persistency

P Data distribution

P Language (C++, Python)?
» Database

D Other tools for analysis

Software/Computing group has

P Documentation many things to do ...

» web

P Release coordination
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Ol"ganizatian is being formed

Computing/Software TKubr (Karlsruhe)
coordinators T.Hara (KEK) 52';’ 05:
A NN ’
Distributed Software Data Code

Computing Framework handling management

M.Sevior (Melbourne) R.Itoh (KEK) K.Cho (KISTI) .Release

Coordination
Software . Documentation

Simulation

T.Hara (KEK
e Webmaster
PID s.Nishida (KEK)

Tracking N.Katayama (KEK)

Other tools
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KEKB/Belle

has accumulated ~ 1ab data
runs through 2009 fiscal year!
computing system works very well so far

Data center @ KEK : reconstruction, user analyses, MC prod....
PC clusters @ remote sites, GRID : MC prod.

SuperKEKB/Superbelle
heeds to tackle with 10~100 x present Belle data
heeds a smart Distributed computing model
heeds a smart Data handling system
database, maintenance, framework, data model, etc...

We are aiming for the 2013 start
(suppl. budget 5M$ was allocated to start upgrade!)





