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High Energy Physics

4 Experiments on LHC
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online system

multi-level trigger
filter out background
reduce data volume

les.robertson@cern.ch
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Europe: 267 institutes, 4603 users
Elsewhere: 208 institutes, 1632 users

Grid Tutorial - 4/3/2004 - Applications and the Grid - n°® 5



Deploying the LHC
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Data Handling and
Computation for
event filter Physics Analysis

(selection &
event %
summary
data

detector

reconstruction)

reconstruction

processed
data

batch
event physics
reprocessing analysis

dan

SIS
analysis objects
(extracted by physics topic)

ly
event . . \ S \ g
simulatior.

simulation ==

e

7 5 e
‘ § . . B =
- interactive

¥

les.robertson@cern.ch






Earth Observation

ESA missions:

e about 100 Gbytes of data per

day (ERS 1/2)
e 500 Gbytes, for the

ENVISAT mission (2002).

Assimilated GOME totel ozeone
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DataGrid contribute to EO:

e enhance the ability to access high
level products

o allow reprocessing of large
historical archives

e improve Earth science complex
applications (data fusion, data
mining, modelling ...)

Source: L. Fusco, June 2001
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ENVISAT

e 3500 Meuro progra _st

e Launched Februa ry "2002;;}77‘

e 10 instruments on board .
e 200 Mbps. data rate to g‘Found
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EDG EO challenge: Processing /

Raw satellite data validation of ly of GOME data #

from the GOME instrument
(~75 GB - ~5000 orbits/y)

LIDAR

E: -_Level /7 data (7 stations,

e L l 1 P.5MB per month
ESA(IT) WKNMI(NL) (example of 1 cay tatal 9:) I

01

Processing of raw GOME .
data to ozone profiles.
2 alternative algorithms
~28000 profiles/day

— Lidatr
+ 7029105 (190)
71029105 (154)

+ 71028103 (198
+ 71028105 (202

IPSL(FR)
Validate some of the

GOME ozone profiles (~10%/y)
2 Coincident in space and time
I= with

Ground-Based measuremgnts
Level 2 DataGrid = &

environment Visualization — |~——
& Ana|yze, [ cm-3]x 10212
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“JESA - GRID on demand - Microsoft Internet Explorer
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Processing Sequence

1. Search Level-1 catalogue

v

Web Portal EO Product

10. Transfer Level-2 data to SE

Catalogue
12. Return new Level-2 products
2. Retrieve Level-2 products
3. Level-2 Products already
registered in RC? EO .
Yes? 4. Return available Grld En ine ] EO PI‘O.dUCt
Level-2 products g Archive
No? 5. Perform GRID
processing on-the-fly EDG
< User Interface 6. Transfer Level-1
. » data from Archive
EO Replica o the Grid
Catalog ue 7. Register Level-1 data
11. Register level-2 data EDG
8. Submit jobs to process Level-1 date RE@SOUrce
EDG / Broker EDG
Computing 9. Process Level-1 data R Storage
Element |  Element
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GOME Ozone Profile Validation

ERS/GOME satellite

50 km
)

OZONE LAYER

10 Km

v' Goals of the DataGrid application
validate satellite data with all ground based data available
in an easy way:
»  Comparison of ozone profiles provided by satellite
with lidar data in different locations and times (see the
web portal)
»  Statistical comparison and analysis in order to
improve algorithms.

Lidar at the Haute
Provence Observatory
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Validation Processing Sequenc

Satellite data validation

i Level 2 Catalogue

2

Lidar site
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Level 2 Catalogue

Queries and data information
retrieval from the Gome Level 2
orbit or pixel metadata catalogues

™ Submission of the GRID
Job in the GRID Portal
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— 2 ’

h 4 .
i Computing
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Validation Output
Figure 1:

Estimation of the bias
between Gome and
Lidar using one month
of data.

Figure 2 :

example of 2 profiles :
Comparison between
Gome profile and lidar
profile for the 2nd
October 2000.
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Biomedical Applications

Genomics, post-genomics,
and proteomics

(Ala)q2 - DNA major groove (GC)

Explore strategies that
facilitate the sharing of
genomic databases and
test grid-aware algorithms
for comparative genomics

Medical images
analysis

Process the huge
amount of data
produced by digital
imagers in hospitals.

Grid Tutorial - 4/3/2004 - Applications and the Grid - n° 17



Biomedical Applications

. . . Il Applications deployed
+ Bio-informatics @ Applications tested on EDG

. Phylogenetics : BBE Lyon (T. Sylvestre) B Applications under preparation
. Search for primers : Centrale Paris (K. Kurata)

. Statistical genetics : CNG Evry (N. Margetic)

. Bio-informatics web portal : IBCP (C. Blanchet)

. Parasitology : LBP Clermont, Univ B. Pascal (N. Jacq)

. Data-mining on DNA chips : Karolinska (R. Médina, R. Martinez)

. Geometrical protein comparison : Univ. Padova (C. Ferrari)

+ Medical imaging
- MR image simulation : CREATIS (H. Benoit-Cattin)

. Medical data and metadata management : CREATIS (3.
Montagnat)

. Mammographies analysis ERIC/Lyon 2 (S. Miguet, T. Tweed)

. Simulation platform for PET/SPECT based on Geant4 : GATE
collaboration (L. Maigne)
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Medical Imaging H #
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Graphic layer

Path: fmedicalthorax

Joh | Status | Target | -
27499 (similarity) | Terminated localhostd/nogueue DDDDD'!N
27503 (similarity)| Terminated localhost 0/nogueue Qooot.inr
27907 (similarity)| Terminated lncalhost0/moguele aoooz.inr
7511 (similarity) | Terminated localhostO/nogueue
27515 (similarity) | Terminated Incalhost0/nogueue -
27520 (similarity)| Terminated localhost 0/nogueue . . . noood inr
27924 (similarity)| Terminated localhost0/moguale Grld Flle BrOWSIHg oooos.inr
2792G (similarity)| Terminated lncalhost0/moguele
ETEIZ (similarity) | Terminated localhostO/nogueue
27536 (similarity) | Terminated localhostd/noquee
27540 (similarity) | Terminated localhostdinogqueue
27544 (similarity)| Terminated localhost0/moguale
2754 (similarity)| Terminated lncalhost0/moguele
ZTEAE (similarity) | Terminated localhostO/nogueue
27556 (similarity) | Terminated localhostd/noquee
27560 (similarity) | Cutput ready localhostdinogqueue .
27564 (simlarity)| Running S ; ; Create Remove Delete Wiew
2TE6E (similarity) | Submitted |\ /I
ZFETE (similarity) | Submitted JOb Onltorlng Target SE: (Mo default SE selected Y
Mews similarity  |Sending to Ul
A4

Nicrice | ."Ir
Path: /homedjohan/Rikimedical/heart Path: /medical
anZ.inr - .
00&.inr brain
004 inr
00ainr tharax
00&.inr
0o07.inr
00g.inr T
a0d.inr
0inr
MZinr
Mainr
014.inr
015.inr
File registration and TR et gz s -
g grid005. pd.infh.it
. kd grid007g.cnaf inin.it
. Anfh. v
retrieval RS

Grid Tutorial - 4/3/2004 - Applications and the Grid - n° 20



Graphical Interfaces

Image registration

Fath: shomesjohan/Rk/medical/heart Path: /medical Souce file: fhomesjohan/BM/medical/hears2az.ine
Drestination: grid005.pd.infn.it/medical/Z37.inr

00Z.inr 4 - Type: B bits unsigned,  Yectorial dim: 1

nn.inr brain Size: 256 % 256 % 1 %1

004.inr Yoxels Size: 1.000 = 1.000 % 1.000 % 1.000

005.inr thorax

00B.inr Patient name: [Dupand [Frangoise
gg;::: e Sexe: [Female | Birih date: [21/0311554
003.inr

Hospital: [Lyon Cardiology Hospital  Ragiologist [Dr André Dussolie

Acquisition date |1 /1071339

Madality |MRI j Region |Hear1 j
Crientation: -
Target SE: 05 gridon.flac.uk - J
gppsedo.gridpprlac.u Diagnosis:
9rid005.po.infh.it
hd IgnFiDD?g.cnaf.mfn.nl -

Cancel Randon |  Register | cCancal |
Local files Grid files Metadata

Image retrieval

Patient name: |DUpo | Patient | Medical ‘ Hospital | Diagnosis ‘ Image |
Soxe ’7j Eitth date: | Family name First name Sexe Birth date |4
puar: | v :
Dupaont Denise F 1970-12-04
Hospital: | Radiologist: Dupont John W 19661118
."-‘\E:[:]uisitinn date: | Dupaont Marc ] 1975-12-25
Dupaont Denise F 1970-12-04
Dupaont Denise F 1970-12-04
Modality: Wj Region: ’7j Dupont Denise F 1970-12-04
Dupaont Marc I 1975-12-25
Origntation: j Dupant Mare M 1975-12-25
Dupaont Peter I 1344-03-12
Dupont Jean Il 1978-0B-02
Dupont Sandra F 1962-12-27
Dupont Denise F 1970-12-04 -
4] | 0
Gery | Select all | Cancel | view | Dismiss |

Query over metadata Query result
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Imager

Image Registration

Souce file: /homefjohan/Rki/medicalheart/237 inr
Destination: grid005.pe.infh.it/medical/237.inr
Type: & hits unsigned,  Yectorial dim: 1

Size: 256 X 256 % 1 % 1

Vixels Size: 1.000 x 1.000 x 1.000 x1.000

Patient name: [Dupond [Frangoise

sexe: [Female »| Birih date: [21/0/1 354

Hospital ‘Lynn Cardiolagy Hospital Radiologist ‘Dr André Dussolie
Acquisition date: \Wmnasa

Modality |MFH Region |Hean j
Orientation:
Diagnosis:

Randam Register Cancel

LFN | imag

e patient hospita

[—

Path: homesjohan/Ri/medical/heart Path: /medical
ooz.inr il

003.inr hrain
0o4.inr
aog.inr thoras
00G.inr
0o7.inr

00B.int ’—’I
003.inr
0710.inr
o1.inr
mz.inr
M3inr
0d.inr
073.inr
16 inr Target SE
m7inr
018inr Ad] rid007g caf infr.it

Cancel

ppse0T.gridpp.n.ac.uk
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Similarity search

Similarity computation

Joh ‘ Statusg Target |

File  Similarity  About ‘

27433 (similarity)| Terminated localhostOinagueus

27503 (similarity)| Terminated localhost.0/mogueue Source image:

27507 (similarity)| Terminated localhost0/noqueus Jones Jean Cardiology Center of Monaco Dr Jina Carlson 1397-11-18 ﬂ

27511 (similarity)| Terminated localhostOinagueus i

27515 (similarity)| Terminated Iocalhost0moguens 4] | A

27520 (similarity)| Terminated localhost0/noqueus Results

5;:22 Ez:mz::g; Eiﬁlﬂiﬁﬂ :gE:Egi 3%35232 0.904654 | Durand Jean Lyon Cardialogy Hospital Dr Alain Delin 2002-02-21 | |4

27532 (zimilarity)| Terminated localhost0/mogueue 0.743148 Dupont Marc Cardinlogy Center of Monaco Dr Francis Black 1998-01-18

27538 (similarity)| Terminated localhost 0/mogqueue 0.219426 Durand Jean Cardiology Center of Monaca | Dr Jina Carlson 2000-10-08

27540 (similarity)| Terminated localhost.0/mnogueue : : ;

27544 fsimilarity) | Terminated localhost Dinogueue 0.217430 |Jones Linda Mantreal Neuralogical Institut Dr Fany Anderson 2000-12-21

27548 (similarity)| Terminated localhostDimagueus 0133847 |Jones Sandra Cardinlogy Center of Monaco | Dr Francis Black 2000-12-25

Z7552 [similarity) Tetminated localhost B/nogueue 0.003237 Dupant Denise Mantreal Neuralogical Institut | Dr Norbert White 1996-10-22

27956 (similarity)| Terminated localhost.0inagqueus

27560 (similarity)| Output ready localhost0mogueus 0.003064 |Dupont Jahn Mantreal Neuralogical Institut Dr Morbert White 1996-04-22

27564 [similarity)|Running localhost.0/mogueus 0.002636  Smith Marc Cardialogy Center of Monaco  Dr Jina Carlson 1997-04-04

27968 (similarity)| Submitted localhost.0inagqueus . - " H e

27572 (similanity)|Submited 0.001778 Durand Sylvie Lyan Meuralogy Hospital Dr Marting Foliet 2001-02-14

Nesw similarity  |Sending to Ul 0.001515 | Smith Marc Mantreal Neuralogical Institut Dr Morhert White 2001-02-09

1 0| D.?DmZS Durand Jean Cardiolooy Center of honaca [ Dr Jina Carlson ‘ZDDD-DZ-ZAJH
4 3

Dismiss Yiew
Job monitoring Ranked list of images

Results visualization

y . File  View Info | File  Miew Info
File Wiew Info Hio W=y (i Fila Wiew Info |

.‘U 174J .‘U STSJ

.‘ ZSUJ

Source image Most similar images Low score images
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Future: Interfacing medical data
with the Grid

Grid middleware Replication{ RC Replica
Storage Service |Interface Catalog
MSS Element :
Replics Metadata interface
| File metadatg
[Client1] | Client2] | RS ACL
interface| |interface| |interface size
Storage checksum
~| Element coe - TS Ts-ofTss----==- l
_ | | Application metadath
grid - server : header blanking ACL

interface _jencryption

|

|

|

|

. |
— encryption ke !
— T yp y |
— @@ sensitive metadata |
|

|

|

|

|

|

LMedical server

% Master Fil¢ . .
Imager — ~ Medical (trusted) site

—— e m———— - - — 4
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Parallel Processing

» Magnetic Resonance Images simulation using the grid

Virtual
object

>

Magnetisation
computation
kernel

Reconstruction
algorithm

X

.

MRI

sequence
J

» 3 levels of parallelism:

s Parallel isochromat computations

a Multi-slice MRI computation

s Parallel magnetization kernel

MRI
Image

GHID
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Summary

¢ Use Cases
. High Energy Physics
. Earth Observation

. Biomedical Applications
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Further Information #

+ High Energy Physics

http://datagrid-wp8.web.cern.ch/DataGrid-WP8/

¢ Bio-Informatics

http://marianne.in2p3.fr/datagrid/wpl0/index.html

¢ Earth Observation

http://styx.esrin.esa.it/grid/
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