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Tier 1 Computing Usage 2010

Global accounting: wet_hep_day
Time perod: from 01/01/2010 to 31/12/2010 (365 days)
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New INFN Experiments that need
Grid Computing

INFN provides computing not only for LHC and it will do in
the future for experiments:

- Nuclear Physics: PANDA, AGATA

- Particle Physics without accelerators: AMS

- Particle Physics with accelerators: NA62, SuperB

I did my best to collect as many information as possible, if
I miss something, my apologies.
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Nuclear Physics Experiments: PANDA
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PANDA Code Infrastructure

FAIRroot

0 Software infrastructure, PANDAroot, based on

¢
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PANDA Computing Model )

PANDAroot runs on several platforms - GRID .

Currently expanding AIIEN2 GRID network in collabora’ri‘c?
with Alice

Complete simulation and analysis chain tested successfully on
GRID, 10 sites at the moment, we can expect request in Italy.

. . _ - . : - '~ :- o I ey ©2011 T&.r-raru trics
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Nuclear Physics Experiments: AGATA

A 41 gamma spectrometer of Ge detectors to study nuclear
structure. \ Detectors

Data analysis consists:
Pulse Shape Analysis
to find gamma position

N Ge crystals:
in each detector s

90-100 mm long

" N 80 mm max diameter  Triple clusters:

Real Ti me ana IYS IS on 36 segments 3 I:.'m:trlpsulnr:l‘reci crystals

Al encapsulatation: Al end-cap:
Leg naro far'm 0.6 mm spacing 1.5 mm spacing

0.8 mm thickness 1.5 mm thickness
DC(TC( SC(VCd at C N A F and 111 cold FET preamplifiers
Lyon and accessed by Distance between faces of crystals:  Total weight of the 60 clusters of the
in same cluster ~3 mm AGATA-180 configuration ~2.5 tons

users f or a nalys IS in adjacent clusters ~9 mm Mounted on a self-supporting structure
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AGATA Data Flow

AGATA WEEK, INFN - LNL, 20-22 JANUARY 2010

DATA FROM COMMISSIONNING EXPERIMENT ‘

Week-12 Experiment :

- Reaction 30Si (70MeV) + 12C
- 1 triple cluster (ATC1) used with complete electronic chain

- Original traces written on disk for off-line preprocessing, Pulse Shape Analysis and y-ray Tracking
- Data transfered to Bologna CNAF-INFN-TIER1 Tape

Organization of the Data :

Dataset/ ——p——» subDataset-B/ ——» { DataFile-0, DataFile-1, ..., DataFile-n }
L » subDataset-G/ — e { DataFile-0, DataFile-1, ..., DataFile-n }
L _» subDataset-R/I —— - { DataFile-0, DataFile-1, ..., DataFile-n }
36 Datasets, 302 DataFiles of 14.336 GB each, per Crystal
30 DataFiles of 1.4336 BG each, per Crystal Total amountof Data: 13 TB
D | no PSA processing for One set of DataFiles with Narval emulator:
— It tooks 68.5 minutes to run Narval Emulator
Bazz GC‘C& DataFile-i-B ( Pulse Shape Analysis and y-ray Tracking )
DataFile-i-G with this Data on a 2.8 GHz processor, 16 GB
DataFile-i-R
Sty > i It t about 2 week ing 24 /7
e = Output Files lds e:-;pec abou . uﬁgeTEsl ::l;mtnlng in
— order to process the ata.
1 OB | BasisFlied $
Tests using Grid...
BasisFile-R 9
M. Kaci, IFIC-Valencia, Spain #CSIC IFIC R 117
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GRID RESOURCES USED FOR AGATA PSA TESTS ‘ ‘

Grid allow that computers share trough Internet computing power and storage capacity
GRID : DISTANT RESOURCES BUILD ON FAST AND RELIABLE CONNECTION

| \ “(Thre)
( TAPE )

NETWORK

E Storage Element

VALENCIA

( TAPE & DISK ) ;
/ %‘__}

i IFIC-VALENC|
The access to the Grid resources needs :

Authentication ( CERTIFICATE ) and
Authorization (VO REGISTRATION )

1S

number of jobs done

| _
resic @ & N

Additional tests in progress

Discussion on whether use Grid
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Particle Physics experiments w/o |
accelerator: AMS-02

The Alpha Magnetic Spectrometer is a state-of-the-art
particle physics detector designed to operate as an external |
module on the International Space Station for >10 yrs.
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Bruna Bertucci AMS-02

AMS conceived to search for primordial anti-matter
(antinuclei), indirect signal of dark matter (positrons, anti-
protons, gammas) and precision measurements of cosmic

radiations.

v Detector integration ended in Jul.2010

v’ Current activities : integration with the shuttle/ISS HW
interfaces and end-to-end tests to verify shuttle/ISS

data/electrical interfaces
v'Expected launch date April 19,20115TS134 shuttle flight.

Italy in AMS-02: 25% of the international collaboration
co-piship, responsibility of 4 (TRACKER, TOF, ECAL, RICH)
out of 6 sub-detectors (ACC,TRD)

AMS-02 Ttaly & Computing : CNAF as regional center
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AMS SCIENCE DATA DATA FLOW
{nnﬁg?iz:;ﬁéi";iﬁza“fm

Current AMS POCC

Payload Operation |
Control Center

JSC, TX

AMS POCC Training
centre,
redundant POCC

NASA
channels

6 mbits/s
= 20 TB/year of RAW DATA

BBFTP

MSFC HOSC, Huntsville AL over CERN, CH-FR

MS GSC Centre 4 Internet = AMS POCC
Ground Support Computer | Main operations centre |

Ciemat, Lyon, NLAA, SEU < - ___AMS SOC
CNAF Science Operations centre
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AMS-SOC @ CERN

Bruna Bertucci

1) Raw data reconstruction (and future Re-processings)
2) Science Data Quality Monitor

3)Data Analysis

4)MC production

Regional Centers

1)MC production
2)Data Analysis
3) Support in Re-processings

at CNAF : also MASTER COPY of RAW Data
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Science Operations Center
Current Status : Farm in B892 @ CERN

- ~100 Intel 2GHz cores;

- ~300 TB of disk arrays;

- Direct data access protocols (~1GByte/s);

Sufficient capacity to process AMS data for the first 6
months of operations

» Reduced capacity for analysis

» No capacity for MC production after launch

Bruna Bertucci

Significant upgrade foreseen in 06/2011: SOC in CERN
computing centre.

=~ 1000 Intel 2G6Hz cores
~ 1PB of disk arrays

Ongoing work on test-bench to integrate production in the new

environment. |
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DATA FLOW @CNAF

Obiettivi di AMS@CNAF: - Copia integrale dei dati RAW (MASTER COPY)
- Copia integrale dei dati ricostruiti / MC
- Analysis facility
- Produzione MC

SOC @ CERN

- = MC & DATA downloading
2 e \ == MC uploading
CNAF N

_>' HE HE Data Transfer Facility @ CERN

A
\ /—> TRANSFER MONITORING

|k Data transfer monitoring

>
i g & ¥ +
-IA ..-* .-IA .-IA ol

g i e g i e [ ] e e ] e e i e .
- : | | . | Bruna Bertucci
20 Ml g = 2
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Current Status @CNAF

Activities at CNAF started in 2003: Bruna Bertucci

- few resources : mainly for MC production and to be prepared to operate in
the CNAF environment

v' Data transfer : ok — tested

v' Storage : ok
Raw data copy : 50 TB of tape allocated and infrastructure tested.
Reconstructed data : 93 TB disk allocated for 2011, infrastructure tested

CPU: 432 HS06 allocated for 2011
= Environment : ok , AMS-SW running.
—> queues and their priorities to be optimized

- more resources needed (? most probably): depending on the SOC
functionality and availability of NLAA / SEU regional centers for MC
production.
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Particle Physics experiments with
accelerator: SuperB

» B-factories improved Standard Model testing:
high precision determination of Cabibbo-Kobayashi-Maskawa
> Further constrains on Standard Model in this sector need
factor 50-100 more data respect to B-factories (50-75 ab™)
» This can be achieved with a very high luminosity machine:
L> 10°®*cm™@s™ energy E= Y(4s)-Y(5s)

» Two machines:
» SuperKEKB in Japan, no Italian collaborations
»SuperB in Italy

Feb 17, 2011 Donatella Lucchesi 18
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T . : Super
SuperKEKB luminosity time-line KEKB
uest for BSM !
70:
60~ Milestone of SuperKEKB
- [
= 50 _
£ : We will reach 50 ab-!
B ™ in 2020~2021.
g B
3° 30~ 9 month/year
% 20 f_ 20 days/month
E E
= 10—
of |
x10%° gr
> 6 Commissiohing starts
Bos in 2" half of 2014
Eo  f -
S5
- By s s os oo | o™ 4 o5 o & ¢ o4 o0 | B 4 ]
& 2%1 0 2012 2014 2016 2018 2020 2022 [
| Shutdown for upgrade
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SuperB accelerator schedule

Accelerator Schedule Piano Triennale

D |Task Name | Duration 2010 [2011 [2012 [2013 [2014 [2015 [2016
HI [ H2 [ H1 [ H2 | H1 [ H2 [H1 [ H2 [ H1 [ H2 [ H1 [ H2 | H1

1 |Approvazione 0 wks : : : : : :

2 |Infrastrutture 149 wks

3 Progettazione edilizia civile 52 wks

4 Gara edilizia civile 19 wks

5 Costruzione Tunnel, Edifici, e Sala sperim. 78 wks

6 Progetto/gara Linac, DR, & BTL 104 wks

7 Progetto e gara Eletir, Raffredd., Cryo. 104 wks

8  |Progetto & Costruzione Acceleratore 260 wks

8 Progettazione acceleratore 78 wks

10 Cosftruzione magneti 104 wks

1 Costruzione sistema vuoto 104 wks

12 Costruzione supporti 104 wks

13 Cosfruzione utiliies 104 wks

14 Costruzione controlli 104 wks

15 Costruzione RF 104 wks

16 Costruzione alimentatori 104 wks

17 |Installazione Acceleratore 117 wks

18 Installazione nel funnel 110 wks

18 Installazione Zona Interazione 52 wks

20 Installazione Linac, DR, & BTL 65 wks

21 |Commissioning Acceleratore 78 wks

22 Commissioning Linac 39 wks

23 Commissioning Fasci 26 wks | - : : : : :

24 Prime collisioni Owks| : : : : : & 124
6 FForti - Stato di SuperB 25 Gennaio 201 |

Search site committee formed
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SuperB Computing: data model

Computing Model in preparation, information from
Data format: arXiv:1007.4241v1 [physics.ins-det]

1. Raw data

2. Full reconstructed data

3. Mini recons. data: compact form with noise suppression
4. Micro recons. data: only information useful for analysis

, Parameter typical Year
ComPUT|n9 resources needed Luminosity [;]_h_l] 15
Storage (PB)
Tape 113
Disk 52
For comparison CMS in 2011:  CPU (Kiiep-Spects)
Event data reconstruction 210
550 Kh@pS—SpCCOé Skimming 250
Monte Carlo 670
112 PB e -
Feb 17,2011 Donatella Lucchesi 21
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SuperB: Site Usage

Big effort on simulation:

»Fast simulation: simplified detector models and parametric
resolution function

> Full simulation: detailed detector simulation based
on GEANT4 FASTSIM SUMMER

) J PRODUCTION
Site name Grid flavor . : e
CNAF Tierl, Bologna, Italy EGEE/gLite S — B UkLr2oNUL 135
Caltech, California, USA OSG/Condor b
SLAC, California, USA OSG/Condor ==
Queen Mary, London, UK EGEE/gLite INFN-T1 (30 4061

RALPP, Manchester, UK EGEE/gLite
GRIF, Paris/Orsay, France =~ EGEE/gLite

IN2P3, Lyon, France EGEE/gLite  nmwbiiis 58,

INFN-LNL, Legnaro, Italy =~ EGEE/gLite

INFN-Pisa, Pisa, Italy EGEE/gLite el

INFN-Bari, Bari, Italy EGEE/gLite e el
LCG2 [3.7%]

INFN-Napoli, Napoli, Italy =~ EGEE/gLite

M AR [0.1%]
INFMN-LI 0.3%]
5 (13 donn [80.45%)
——U )
'-'.I—'uf:(;IUI :
1y RIA-LCG2-51L4 [2.9%]
CIT_CMS._T28 [1.49]
= 2.5
NFN-TORING [1.5%] M2PREE [0 20
NFN-TY [2.834] Y i
5
INFM-3,

e Luca Tomassetti

PR3 [ 35

[NFN-FISA [19.335] '\LIN [13%]
INFN-NAPOLI-ATLAS [1.2%]
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SuperB: distributed production

Simulation production work-flow

1. input file to remote SE
Distribution

2. job submission via GANGA

3. output stage out to CNAF
repository

Feb 17,2011 Donatella Lucchesi
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SuperB: Toward the Computing Model

List from Fabrizio Bianchi superB workshop Caltech

- Efficient use of multi-core architectures
- Distributed storage

- Job management

- Metadata management

- Event store

- Framework

- Digitization code

- Reconstruction code

Computing funding is part of the project funding

Feb 17, 2011 Donatella Lucchesi 24
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Data

NAG2

Measurement of the very rare K'-> m'vv decay (~10™) to
determine with 10% precision |V_|| T = £ e cnelss sk

Analysis

‘” o Specific analysis task

Skimming

Data format: P
Raw data: from detector
Calib data: calibration
Reco data: output of reconstruction
Thin data: skimmed events
Super-thin data: more skimmed
Meta data: Conf (run configuration)
Cond (run condition)
Cost (calibration)

|

| CONF ] | COND
) L e F,
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()
Trigger/DAQ parameters 2

No.Levels Level-0,1,2 Event Readout HLT Out

Rate (Hz) Size (Byte)  Bandw.(GB/s) MB/s (Event/s)
rore D00 5x107 25 1250 (102)
es 103 2x106 200 (102)

1105 1.5x106 4.5 300 (2x102)
vz 31 03

e 105 106 100 ~1000 (102)
vo 108 3.5x104 35 70 (2x103)

LHC DaAGHCHBERPO? - Miko Mewfehd 5

Lv-0 10° )t

Lv-1 10° 2.2x10°> 5 220 (103 ?

Lv-2 10%? RGdlZJC(')dgzero(without LK)

5x10% new tapSelJppreSSIon

Donatella Lucchesi P 26
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NA62 computing room CERN computing center Off-site center

NA62 Computing Model "3‘?

e _ _'_,_:—'—'_'_'_'__‘_'_# —————————— .
ol Q] el O

Online farm \“Aw g
- Replicate RAW offsite?

If the answer is “Yes”

A. RAW need to be transferred if one wants to
make use of off-site computing power not
only for analysis purposes

If instead the answer is: “No”, the question is:

RAW storage
How to handle (re-)processing?

If RAW are recorded on disk&tape at CERN

computing center:
B. the (re-)processing should run there

P. Valente
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Computing Model: Answer N° 1 NA62

NAG2 computing room CERN computing center Off-site center Qd
e e .
- ke
—> = - P
— @ - T ke
L QO
@ \ RAW
Online farm \“AW processing
. E REEV\ .

tm'ﬂ

A 1 @analysm
Off-site processing P Valente

Feb 17,2011 Donatella Lucchesi
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Computing Model: Answer N° 2 ‘Q

NA62 computing room CERN computing center Off-site center

Nt r
G
=, oy Ve )
. Q = e 3
® ' L] : ‘lu" _—

@analysis
Off-site processing b Valente h
. This is more a Tier-1...
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Computing Model: Answer N° 3 f‘aﬁz

NAB2 computing room CERN computing center Off-site center

i, W

W {
@ @ —— ke
vl Q) sidualy

Online farm \RAW

p—

CERN-IT processing
only RECO are replicated off-site in order to

P. VCllenTe run analysis jobr

If data are processed at CERN-IT center,

This is a Tier-0/Tier-1
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ERN computing center Off-site center

6 E6

An alternative is to have a enough computing
power (and disk buffer) in the NA62 farm to run

) (re-)processing from disk
NA62 farm Processing .
How much computing power?
How much disk-space?

ITGIY PIGYS a blg r.ole in Again, RECO only are replicated off-site in

order to run analysis jobs

construction, it should do it also in analysis P. Valente

Cpu‘rmg Model: Answer N° 4 mg
NABG2 cc}mputmg ro .-T--; _.:J

o

y
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Summary

Several new experiments of nuclear physics, astro-particle
physics and particle physics have a computing model
compliant with the Italian infrastructure, some of them
will have GRID-based infrastructure, others will use the
resources in a simplified way.

All of them will need support for computing.

Dino Bazzacco, Bruna Bertucci,
Fabrizio Bianchi, Giuseppe Cardella
Paola Gianotti, Patrizia Rossi,
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BACKUP
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Nuclear Physics: New Experiments

New activities at JLAB: upgrade computing facility at the
Laboratory, everything done on local farm.

Proposed a new experiment:
FARCOS: Femtoscope ARray for COrrelation and Spettroscopy

Computing model to be done, probably they will use local farm

Feb 17, 2011 Donatella Lucchesi 34
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SuperKEKB
D S
< />

Belle IT

Oct. 20, 2010

FYzo010 FYz2011 FYz2012 FY2013 FY2014 | FYz2015

EEKB operation | MR cammission'm%}
Tunnel clear Physics Run )

Beam pipes (LER)

Beam pipes (HER)

= all

Magnets & Power supplies

Beam monitors and Control

[ Design & Fabrication
RF system | | L—?b

IR hardware

| |
Infrastructure | Building construction

I I _r)aglﬁ'"““““"
December 6 — 11, 2010 Physics Reach and Status of SuperKEKB/Belle IT Samo K bl >
DISCRETE2010, Roma, Italy (slide 27) University of Maribor and Jozef Stefan Iu:urglat; z:'
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Belle T

Feb 17,2011

SuperKEKB

D

Linac upgrade and DR construction schedule

Oct. 20, 2010

FY2010 | FY2011 | FY2012 FY2013 FY2014 FY2015
Linac upgrade ! I |
Low emittance e- gun Linac commissioning
| s )| s b 2
l e+ new matching & L-band acc. |
AF injection ! e — | ——
Study (A1QUN)  —— ——— =

IDamping Ring

Tunnel & building

Beam transport and kickers

Beam pipes

DR commissioning)

Monitors, Control
Fabricati
RF System
| oo ;_‘L cavity fabrication

|

December 6 — 11, 2010
DISCRETE2010, Roma, Italy

(slide 28)

Physics Reach and Status of SuperKEKB/Belle IT

Donatella Lucchesi

bl >
Samo Korpar .
University of Maribor and Jozef Stefan I::Lstimte =."
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SuperB Detector schedule
Detector Schedule

Piano Triennale

Feb 17,2011
“m

Donatella Lucchesi

ID |Task Mame ‘ Duration | ¥1 w2 3 4 W5 8 Y7
H1 | H2 H1 | Hz2 H1 [ H2 H1 | H2 H1 | H2 H1 [ H2 H1
1 |Approval 0 wks 3
2 |Detector Design & Construction 182 wks
3 Design SVT 52 wks
4 Construct SVT 130 wks
5 Design DCH 52 wks
8 Construct DCH 130 wks
7 Design PID 52 wks
g2 Construct PID 130 wks
8 Design forward EMC 52 wks
o Construct forward EMC 130 wks
M Design IFR 52 wks
12 Construct IFR 120 wks
13 Detector Technical Design Report 0 wks
14 |Dismantle & Move Babar M wks
15 Design Tooling 26 wks
16 Dismantle Babar 52 wks
7 Component transportation 26 wks
18 |Detector Installation & Commissioning 200 wks
e Installation steel 52 wks
20 Installation magnet 13 wks
21 Installation IFR 20 wks
22 Installation EMC 8 wks
23 Installation PID 8 wks
24 Installation DCH 8 wks
25 Installation SVT 8 wks
26 Commissioning 26 wks
7 Cosmic Ray test 26 wks
28 Commissioning on beam 15 wks
28 | Detector ready for collision 0 wks
Task I pgiestone
B g a1 2 Spit e Summary
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