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Organisation

Computing Resource
e coordination of the computing resources
e organisation of the event processing of both real and simulated data

Physics Applications

* integration of algorithms (both global and sub-system specific) in the
software framework

* global reconstruction algorithms that will run in the online & offline
environment

e coordination of the sub-detector software
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LHCb software framework
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LHCb software framework
e Gaudi is architecture-centric, requirements-driven framework

e algorithmic part of data processing as a set of OO objects

* An important design choice has been to distinguish between a
transient and a persistent representation of the data objects

» Event Model classes only contain enough basic internal functionality
for giving algorithms access to their content and derived information
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LHCb software

MiniDST

MCHits

LHCb data processing applications and data flow
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LHCb software

* Each application is a producer and/or consumer of data
for the other applications

 The applications are all based on the Gaudi framework

* subdivision between the different applications has been
driven by their different scopes as well as CPU
consumption and repetitiveness of the tasks performed
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Event sizes & processing requirements

Current

Event Size
RAW 35
rDST 8

DST 58

Event processing kSI2k.s per event

Reconstruction 2.7

Stripping 0.6

Analysis ??
Simulation (bb-incl) 50
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Conditions DB

Production version:
VELO: v3 for T<t3, v2 for t3<T<t5, v3 for t5<T<t9, v1 for T>t9
HCAL: v1 for T<t2, v2 for t2<T<t8, v1 for T>t8

RICH: v1 everywhere
ECAL: v1 everywhere

VELO alignment
HCAL calibration

RICH pressure

ECAL temperature | |

Data source
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Distributed computin roduction with DIRAC
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Distributed computing - production with DIRAC

The DIRAC overlay network paradigm is first of all
there to abstract heterogeneous resources and present
them as single pool to a user :

The overlay network is dynamically established
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GANGA - user interface to the Grid

Goal
{” GANGA o - Simplify the management of
ollective . . .

l IH & analysis for end-user physicists
iIstograms

Job Option Resource by developing a tool for

Monitoring 2
Results

GAUDI Pr‘ogram

Algorithms

accessing Grid services with
built-in knowledge of how Gaudi
works

Services

Required user functionality
- Job preparation and configuration

- Job submission, monitoring and
control

- Resource browsing, booking, etc.
Done in collaboration with ATLAS

)
gZ;ANGA\ . Use 6rid middleware services
'%A NS - interface to the Grid via Dirac and
A ID create synergy between the two
A projects
D] A



Computing Model

CERN Tier-1

centre will be

essential for

accessing the

Gl “hot stream”
data to:

Generate RAW data
Reconstruction

= I i

User Analysis

oooooooooooooooooooooooooooooo

. y Monte Carlo
Tier-2's Production

D

ii. First high
level analysis

ILHIIJSCS% LHCC - CERN, 29t June'05 12



Computing Model - resource summary

Nos. of CPUs
(2.4GHz PIV)

Tier-1’s

5109

6416

9653

Tier-2’s

8843

8843

8843

Total

I 14994 I 16705 I 20670
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Computing Model - resource profiles
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Computing Model - resource summary

Disk(TB)

Tier-1’s
Tier-2’s

MSS (TB)

Tier-1’s
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LHCb & LCG
DCO4 (May-August 2004)

DCO4v2 (December 2004)

DCO4 stripping

RTTC production (May 2005)
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LHCb & LCG - Data Challenge 2004
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DCO4 production

ODIRAC.Barcelona.es 1.305%
O pirac.Bologna.it 5.560%
[JDIRAC.CERN. ch 14.96%
O DIRAC.Cracowagu.pl 0.532%
O DIRAC. IF-UFRJ.br 0.124%
O DIRAC. IHEP-Protvino. ru 0.504%
O DIRAC. IHEP2-Protvino.ru  0.691%
B DIRAC. ITEP-MosScow. ru 3.066%
O DIRAC. Imperial.uk 2.017%
H DIRAC. JINR-Dubna.ru 0.353%
O DIRAC.Karlsruhe.de 6.181% b
B DIRAC . LHCBONLINE.ch 1.752% non— |Tes
ODIRAC.Liverpool.uk 2.674%
EDIrRAC. Lpool.uk 0.405%
B DIRAC . Lyon. fr 2.273%
[ DIRAC.Manno.ch 0.035%
HEDIRAC.Oxford. uk 0.137%
O DIRAC.Santiago.es 2.053%
B DIRAC. ScotGrid.uk 5.078%
B DIRAC. Zurich. ch 0.355%
B 1OG .BHEM-HEP. uk 0.341%
B 10G.Barcelona.es 0.106%
B 1ros.Bari.it 0.010%
B LOG.CERN.ch 12.22%
424 CPU years B LOG.CNAF . it 4.097%
Oros.cagliari.it 0.049%
O1os.cambridge.uk 0.128%
OJios.carleton.ca 0.146%
OJios.catania.it 0.031%
[0 LOG.FNAL.us 0.017%
[JLOG.FzZK.de 3.375%
=LOG.E'errara‘it: 0.094%
. LOG.IN2P3. fr 0.419%
|Events. 185.55 M| O10s.ITEP.ru 0.176%
.Imperial.uk 1.188%
.JINR.ru 0.021%
.KFKI.hu 1.077%
.Krakow.pl 0.127%
.Lancashire.uk 0.515% .
‘Legnaro.it 2.076% 43 LCG S|-|-es
.Manchester.uk 0.473%
.Milano.it 0.527%
.Montreal.ca 0.041%
.NCU. tw 0.408%
.NIKHEF.nl 3.963%
.Napoli.it 0.062%
.oxford.uk 0.791%
.PIC.es 3.716%
.Padova. it 0.099%
.QMUL .uk 1.417% .
.RAL-HEP .uk 1.042% B Th d T
_RAL.uk 7.726% O pr'o UC Ion
.RHUL .uk 0.463%
.Roma.it 0.052%
.SARA.nl 0.246% O
F FH | environments under the
.Sheffield.uk 0.420%
.Torino. it 0.722%
.Toronto.ca 0.143%
.Triumf.ca 0.317%
.UCL-ocC.uk 0.795% C O n r‘ O O
.UsC.es 0.193%
.WEIZMANN.il 0.034%

@2004-09-06 Belween 2CC1-05-.3 - 2004-08-31
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_ LHCb DC'04
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DCO4 produced data

TIER 0 Nb of Events Size (TB)
CERN 187.6M 62

Tier 1 Nb of Events | Size (TB)
CNAF 37.1M 12.6
RAL 19 .5M 6.5
PIC e \Y | 5.4
Karlsruhe 12.5M 4
Lyon 4.4M 1.5
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Large scale production in 2005 on the 6rid

» The RTTC production lasted just 20 days
* The startup was very fast

+ 168 M events produced (11 M events as final
output after LO) Last Year Running Jobs

434I130 I301l / 00104y

0.0

Jul Aug Sep Oct Nov
B LCC Jobs W Dirac Jobs [ Total Jobs
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LHCb & LCG - SC3 & beyond

Data Management

S R M
- Supports the LCG requirements for SRM (v2.1)

* Previously used AliEn FC and LHCb bookkeeping DB

 Implementation based on ARDA metadata interface being tested

Computing resources

+ Resources (CPU, disk, database) to be defined with sites
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LHCb Computing Milestones

Analysis at all Tier-1's - November 2005

Start data processing phase of DC'06 - May 2006
i. Distribution of RAW data from CERN
ii. Reconstruction/stripping at Tier-1's including CERN
iii. DST distribution to CERN & other Tier-1's

Alignment/calibration challenge - October 2006
i. Align/calibrate detector

ii. Distribute DB slice - synchronize remote DB's

iii. Reconstruct data

Production system and software ready for data taking -
April 2007
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Summary

* Next steps:

 Realistic Grid user analyses

* Prepare reconstruction to deal with real data

 particularly calibration, alignment, ...

» Stress testing of the computing model
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