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Belle Il Luminosity Prospect
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S Hardware Resources

imi i 250.00
Preliminary estimates depend on Tape (PB) for Raw Data
many unknown parameters 200.00
150.00 I—

. accelerator performance
. data reduction 100.00 —
. performance of simulation/reconstruction so.o —

. analysis requirements, ... 0.00

2014 2015 2016 2017 2018 2019 2020
Tape (PB)| 0.00 2.82 19.65 | 58.24 | 106.90 | 157.49 | 208.36

CPU (kHEPSpec) Disk (PB)
500.00 200.00
400.00
150.00 r—
300.00
100.00 re—
200.00
50.00
100.00
0.00 0.00
2014 2015 2016 2017 2018 2019 2020 2014 2015 2016 2017 2018 2019 2020
M Analysis 0.00 1.64 11.40 33.81 62.06 91.42 120.95 mDST at 10 Grid Sites 0.00 1.26 8.73 25.88 47.51 69.99 92.60
B MC Production 0.00 20.72 123.41 | 283.16 | 357.03 | 371.14 | 373.24 mDST at KEK 0.00 0.28 1.94 5.76 1057 15.57 20.60
B MC Data 0.00 1.20 8.38 24.85 45.61 67.19 88.90
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<= Comparison

Event Size [kB] Rate [HZ] Rate [MB/s]

High rate scenario for Belle Il DAQ:
Belle 300 6,000 1,800

LCG TDR (2005):
ALICE (HI) 12,500 1,250

ATLAS 1,600

LHCb 2,000
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Belle Il Collaboration

Russia :33
Korea : 32
USA : 37
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Belle Il GRID sites

GRID ¢ Australia:
middleware

¢ China (IHEP):

* Czech Republic:

¢ Germany :

glite ¢ India:

* Japan (KEK):

* Korea (KISTI) :

¢ Poland :

¢ Slovenia:
_® Taiwan :

0SG [susA:

LHC Tier2/3, Belle VO, Cloud system

LHC Tier2, DIRAC server

LHC Tier2, Belle VO

LHC Tier1/2, Belle VO

LHC Tier2, Bellell data center planned
Belle VO

LHC Tier2, Belle VO

LHC Tier2/3, Belle VO, Cloud system

LHC Tier2, Belle YO
LHC Tier1/2
OSG @ PNNL planned, Belle YO @ OSG exists



Belle Il Computing Model

Raw data 5torage] () Tape =P Raw Data

KEK

and processing " | CPU —p mDST Data
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<2 Required resources for KEK

For rawdata process, MC (25%), analysis

safety factor
(x 2) applied

5 months
for DST

another 5 months
for MC prod.

~1.5PB disk
~45 kHEPSpec (3/5 used)

(=~4,000 cores (3GHz))
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Resources (Germany)

For MC (~14%) + analysis.
and 1 copy of mDST datasets



Distributed Computing System

* DIRAC (developed by LHCD)
Distributed Infrastructure with Remote Agent Control

= Pilot jobs
= Modular structure that enabled it possible

to submit to different backends.
= [t provides many features that we would have to develop

User Community

Grid A
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User Interface: gbasf2

python steering file, same as for ofline basf2 jobs,
but with additional parameters for the grid job

basf2 : Belle Il
Analysis
Software
Framework
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User Interface: gbasf2

DIRAC server @ IHEP China

Analysis projects provide high level user interface
Jobs submitted, scheduled, run, output collected, progress displayed
— bookkeeping of jobs



Belle MC Production w/ DIRAC

Commercial cloud Grid sites

Local resources
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DIRAC test : grid + cloud+ local

Jobs by site

Grid sites

170M events (3.6TB) produced in 6 days
0.20USD/ 10k events

including data in/out, overhead, etc.

T.Fifield (U. of Melbourne),
and

M.Sevior

A.Carmona,

A.Casajus,

R.Graciani
& The DIRAC team

Local resources
(6 cores)
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<> Schedule

e —> .
Belle cmp. expiration SuperKEKB
o Commissianing
i starts .
v —
J-PARC cmp. expiration Phys. run
extension starts

Belle | + J-PARC exp. hd '\/-
+ Belle Il head part _. .
for the minimum Belle ll GRID system . .

GRID Operation for Belle I current level _mg

operation has to be started: 1 '

for GRID at least 1 year p:rior to thg col!isiop
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Belle IT

Specification

Belle current system

Final 5peciﬁcation

o | Disk/Tape 1.5PB/3PB 6.9PB/16PB 1 ronn00)
(g # of tape drivers ~10 60
Py
O | HSM cache 0.4PB 3PB (included in 6.9PB)
# of Cores ~4000 40860 X%"J‘S’ﬁlﬁ S(lzDgz?PlGebZ)
and memories &0 workgroup servers 300 (4GB)+240(6GB)
38640 (computing servers) 3540 (computing servers)
E (4GB) 30864 (4GB)
O 3/5 used for Belle 456 (6GB)
internal Disk drive 1TB
0S SL5 RedHat EL5 or SL5
% transfer rate 200MB/s
= | (single connection) it sl (oW e | procags par 1 thread
S tape (HSM) : par 1 process par 1 thread: 150MB/s
c | total throughput 50GB/s
S disk storage ctrl-CN
e staging disk ctrl (HSM) - CN
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Data Registration Tool

Metadata has to be extracted from the output files

Tool for Belle 1 data implemented

Metadata automatically
stored in Bellell files
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<> Database

DB type: Logger DB for online environment monitoring
Configuration DB for data needed to start a run
Condition DB for all data needed offline

e.g. geometry, calibration, alignment

. Export/Import xml < Db
. Transparent to the user
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Belle IT

Software Installation

Offline software (basf2) installation is needed
to run Bellell jobs on grid sites

Current solution: Installation jobs, validation jobs
Next step: Investigate solutions provided by DIRAC
Mid term: Use Cern YM-FS

Needs support of sites,
already installed in Ljubljana and Melbourne

Server at CERN 2
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<.  Manpower on Computing

- 6 FTE
Progress depends on Manpower ! .7
7’
[ [ 7/
Challenge : Convert intentions to output .-
/lPV6 investigation
7’ ’ i
”, distributed analysis
i .7 support .| 5 FTE
-
We need to ramp additional .- .
o7  MC production P
: Co _
manpowel‘ NOW. 7 mvestlgatlo,n ~ 7 user training
' d
_ “DST production _ -~ o - 4 FTE
_ ¢  investigation _ < TO Monitoring -
Pad e I (6] Database - = -
Infrastructure ~ ~ -~ TO Networking
7’ -
e moni’w'j"a -7 _ A0 installation =" 5 FTE
ol -7 - = TO Training _ - load testing
-’ - -
-7 _ _NREN _ -~ " Network testing_ - - = ~ 2 FTE
- - dlscj'sf"gn‘ﬁelle analysis _ _ - =~ ~
- Mol _detruted 9% 7T _--| 1FTE
.-~ AMGA---" bug fix/extension
DIRAC dev. client tools I : ———— pis =~ " "
environment _ _ - --- """ - -T-TTo oo o s s s m e mm T
STEnEn

2010 2011 2012 2015
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Belle I

GRID
middleware

glite

0SG

Belle Il GRID sites

¢ Australia :

¢ China (IHEP):

* Czech Republic:
¢ Germany :

¢ India :

* Japan (KEK):

* Korea (KISTI) :

¢ Poland :

¢ Slovenia:
_* Taiwan :
e usA:

LHC Tier2/3, Belle VO, Cloud system

LHC Tier2, DIRAC server

LHC Tier2, Belle VO

LHC Tier1/2, Belle VO

LHC Tier2, Bellell data center planned
Belle VO

LHC Tier2, Belle VO

LHC Tier2/3, Belle VO, Cloud system

LHC Tier2, Belle YO
LHC Tier1/2
OSG @ PNNL planned, Belle YO @ OSG exists

2012, Jan.: KEK-PNNL meeting @ Richland
2012, Feb.: KEK-India institutes meeting @ Kolkata
2012, Mar.: Belle GRID site meeting @ Munich
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Belle I

extension expiration by Aug. 31,2015

0
- o s
sim. software + GRID Operation SuperKﬁKB'
\ for Belle Il Commissioning
test MC prod. in KEK starts '
:—)
test MC prod. in GRID (KEK+possible sites) ngasr:trsun

MC challenge in GRID (KEK+possible sites)

cosmic data ? (real)

current love! [ o

operation has to be started
for GRID at least 1 year prior to the collision




Belle Il Computing Model

Raw data duplex.
KEK PNNL reprocessing

Raw data storagej
and processing

Raw Data

mDST Data

/érDisk --3 mDSTMC

\ |
@v g ......... > Ntuples

Detectar /

MC production

MC production (optional)

and Ntuple production
- SN\ Grid Site

Ntuple
Analysis

{ Local Resources Local Resources Local Respurces Lotal. Resources

?, - 2 2, -
e, = “, oy, X
N s, ey, s
‘0 4,
4y,
.
T m— @ Dq ................. Dq ................. D A—

Do ntuple analysis on local resources
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<2 Summary

Deployment of Bellell grid site collaboration started

Many pieces of puzzle are getting ready

user interface, analysis projects, dataset tools, metadata catalog,
data registration tool, software installation, database, New computer ...

but still many missing pieces
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<2 Organized Analysis

@ G o
analysis/skim
@ @ modules

Group Group Collect and
Convener Convener check code
Production Integrate code

Team

and run jobs
Problem : inefficient resource usage by many users
complexity of grid environment for many users

Gr'oup
Convener

same as for official generic MC and signal MC





