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EDG Application Areas

High Energy Physics

Biomedical 
A p p licat ion s

E ar t h  O b s er v at ion  
S cien ce 

A p p licat ion s
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High Energy Physics

4 Experiments on LHC CMS
ATLAS

LHCb

~6-8 PetaBytes / year
~108 events/year

~103 batch and interactive users



G
ri
d
 T
u
to
ri
a
l 
 -
7
/1
4
/2
0
0
3
–
A
p
p
li
c
a
ti
o
n
s
 a
n
d
 t
h
e
 G
ri
d
-
n
°
 4

on
lin

e 
sy

st
em

m
ul

ti
-l

ev
el

 tr
ig

ge
r

fi
lt

er
 o

ut
 b

ac
kg

ro
un

d
re

du
ce

 d
at

a 
vo

lu
m

e

le
ve

l 1
- s

pe
ci

al
 h

ar
dw

ar
e

40
 M

H
z 

  (
40

 T
B

/s
ec

)
le

ve
l 2

- e
m

be
dd

ed
 p

ro
ce

ss
or

s
le

ve
l 3

- P
C

s

75
 K

H
z 

(7
5 

G
B

/s
ec

)
5 

K
H

z 
(5

 G
B

/s
ec

)
10

0 
H

z
(1

00
 M

B
/s

ec
)

da
ta

 r
ec

or
di

ng
 &

of
fli

ne
 a

na
ly

si
s

�
����
��
�
��
� � �
	

��
��
	 ��




Grid Tutorial  - 7 / 1 4 / 2 0 0 3 – A p p lic ation s  an d th e  Grid - n °  5

Europe:     267 institutes, 4603 users

El sew h ere:  208  institutes, 1 632 users

CERN’s Network in the World
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Earth O b s e rv ati o n  ap p l i c ati o n s

� Global Ozone (GOME) Satellite Data Processing and 
V alidation by  K N MI ,  I PSL  and ESA

� The DataGrid testbed p r o v i d es  a  collaborativ e 

p rocessing env ironm ent f o r  3  g eo g r a p hi c a l l y  d i s t r i b u t ed  
EO s i t es  ( H o l l a n d ,  F r a n c e,  I t a l y )

7/14/2003 DataGrid is a project funded by the 
European Union

8
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Earth Observation

ESA missions:

• a b ou t  1 0 0  G b y t e s of  d a t a  p e r  

d a y ( ER S 1 / 2 )

• 5 0 0  G b y t e s,  f or  t h e  ne x t  

EN V I SAT  mission ( 2 0 0 2 ) .

D a t a G r id c ont r ib u t e  t o EO :

• e nh a nc e  t h e  a b il it y  t o a c c e ss h ig h  

l e v e l  p r od u c t s

• a l l ow  r e p r oc e ssing  of  l a r g e  

h ist or ic a l  a r c h iv e s

• imp r ov e  Ea r t h  sc ie nc e  c omp l e x  

a p p l ic a t ions ( d a t a  f u sion,  d a t a  

mining ,  mod e l l ing  … )

Source: L. Fusco, June  2001
Fe d e r i c o . C a r m i n a t i ,   E U  r e v i e w  p r e s e n t a t i o n ,  1  M a r c h  2 0 0 2



Grid Tutorial  - 7 / 1 4 / 2 0 0 3 – A p p lic ation s  an d th e  Grid - n °  1 0

ENVISAT
• 3 5 0 0  M e u r o  p r o g r a m m e  c o s t

• L a u n c h e d  o n  F e b r u a r y  2 8 ,  2 0 0 2

• 1 0  i n s t r u m e n t s  o n  b o a r d

• 2 0 0  M b p s  d a t a  r a t e  t o  g r o u n d

• 4 0 0  T b y t e s  d a t a  a r c h i v e d / y e a r

• ~ 1 0 0  ‘ s t a n d a r d ’  p r o d u c t s

• 1 0 +  d e d i c a t e d  f a c i l i t i e s  i n  E u r o p e

• ~ 7 0 0  a p p r o v e d  s c i e n c e  u s e r  p r o j e c t s
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ESA( I T ) – K N M I ( N L )
Processing of raw GOME
d at a t o oz one p rofil es.

2  al t ernat iv e al gorit h m s
~28000 profiles/day

I P SL ( F R )
V alidat e som e of t h e

G O M E  oz on e profiles ( ~1 06/y)
C oin c iden t  in  spac e an d t im e

w it h  
G rou n d- B ased m easu rem en t s

V isu aliz at ion  
&  A n alyz e

EDG EO challenge: Processing / 
validation of 1y of GOME data

LIDAR
d a t a  ( 7  s t a t i o n s ,  

2 . 5 M B  p e r  m o n t h )

DataGrid

e n v iro n m e n t

Level 2

(e x a m p l e o f  1  d a y t o t a l  O
3
)

Level 1

Ra w  s a t e l l i t e  d a t a
f r o m  t h e  G O M E  i n s t r u m e n t
( ~ 7 5  G B  - ~ 5 0 0 0  o r b i t s / y )
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EO WebMap Portal
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Web Portal E O  Prod u c t
C atalog u e

E D G
S torag e 
E lem en t

E D G
U s er I n terf ac e

E D G
R es ou rc e 
B rok erE D G

C om p u ti n g
E lem en t

E O  R ep li c a 
C atalog u e

Processing Sequence

E O
G ri d  E n g i n e

E O  Prod u c t
A rc h i v e

1. Search Level-1 catalogue

2. Retrieve Level-2 products

3. Level-2 Products already 
registered in RC?

8. Submit jobs to process Level-1 data

7. Register Level-1 data

11. Register level-2 data

9. Process Level-1 data

10. Transfer Level-2 data to SE

12. Return new Level-2 products

Yes? 4. Return available 
Level-2 products

No? 5. Perform GRID 
processing on-the-fly

6. Transfer Level-1 
data from Archive 
to the Grid

�
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GOME Ozone Profile Validation

� Goals of  the D ataGr i d ap p li c ati on
validate satellite data with all ground based data available 
in an easy  way :

� C om p arison of  oz one p rof iles p rovided by  satellite 

with lidar data in dif f erent loc ations and tim es ( see the 

web p ortal)

� S tatistic al c om p arison and analy sis in order to 

im p rove algorithm s.

OZONE LAYER
50 km

10 km

ERS / G OM E s a t e l l i t e

Lidar at the H au te 
P ro v en c e O b s erv ato ry
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Validation Processing Sequence

Level 2 Catalogue

Lidar data 
c atal o g u e

Q uer i es  an d  d ata i n f or m ati on  
r etr i eval f r om  th e Li d ar  m etad ata 
c atalogue

GRID

Computing
Element

S to rag e  E l e m e n ts  
w ith  Lidar data

Q uer i es  an d  d ata i n f or m ati on  
r etr i eval f r om  th e G om e Level 2  
or b i t or  p i x el m etad ata c atalogues

W h en  c om p leted  
c om p ar i s on  b etw een  
li d ar  an d  s atelli te 
oz on e p r of i les

Satellite data validation Li d ar s i te

Le v e l  2  C atal o g u e

GRID 
Portal

S to rag e  E l e m e n ts  w ith   
G o m e  L2  data

Submission of the 

J ob in the G R I D

1

2

3

4
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Validation Output

Figure 1: 

E s t im a t io n  o f  t h e b ia s  
b et w een G o m e a n d
L id a r us in g o n e m o n t h  
o f  d a t a .

Figure 2 :

ex a m p l e o f  2 p ro f il es  : 

C o m p a ris o n  b et w een

G o m e p ro f il e a n d l id a r

p ro f il e f o r t h e 2n d  

O c t o b er 20 0 0 .  
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Biomedical Applications

Explore strategies that 
f ac ilitate the sharin g of  
gen om ic  d atab ases an d  
test grid - aw are algorithm s 
f or c om parativ e gen om ic s

G en om ic s,  post- gen om ic s,  
an d  proteom ic s

M ed ic al im ages 
an aly sis

P roc ess the hu ge 
am ou n t of  d ata 
prod u c ed  b y  d igital 
im agers in  hospitals.   



Grid Tutorial  - 7 / 1 4 / 2 0 0 3 – A p p lic ation s  an d th e  Grid - n °  1 8

Biomedical Applications

� Bio- in f or m a t ic s

� Phylogenetics :  B B E  L yon ( T .  S ylv estr e)

� S ea r ch f or  p r im er s :  C entr a le Pa r is ( K .  K u r a ta )

� S ta tistica l genetics :  C N G  E v r y ( N .  M a r getic)

� B io- inf or m a tics w eb  p or ta l :  I B C P ( C .  B la nchet)

� Pa r a sitology :  L B P C ler m ont,  U niv B .  Pa sca l ( N .  J a cq )

� D a ta - m ining on D N A  chip s :  K a r olinsk a ( R .  M é d ina ,  R .  M a r tinez )

� G eom etr ica l p r otein com p a r ison :  U niv .  Pa d ov a   ( C .  F er r a r i)

� M e d ic a l  im a g in g

� M R  im a ge sim u la tion :  C R E A T I S  ( H .  B enoit- C a ttin)

� M ed ica l d a ta  a nd  m eta d a ta  m a na gem ent :  C R E A T I S  ( J .  
M onta gna t)

� M a m m ogr a p hies a na lysis E R I C / L yon 2  ( S .  M igu et,  T .  T w eed )

� S im u la tion p la tf or m  f or  PE T / S PE C T  b a sed  on G ea nt4  :  G A T E  
colla b or a tion ( L .  M a igne)

Applications deployed
Applications tested on EDG
Applications under preparation 
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Medical Imaging

Medical
images

Metadata

HH

1. q
uery

2. v
isu

ali
sat

ion

3. similarity search
4. scores

5. best results visualisation

LFN   image patient hospital   ...
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Graphic layer

Job Monitoring

Grid File Browsing

File registration and 
retrieval
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Graphical Interfaces

Image registration

Image retrieval

Local files Grid files Metadata

Query over metadata Query result
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Image Registration

LFN   image patient hospital   ...

Imager

SE
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Similarity search

Similarity computation

Results visualization

Job monitoring Ranked list of images

Source image Most similar images Low score images



Grid Tutorial  - 7 / 1 4 / 2 0 0 3 – A p p lic ation s  an d th e  Grid - n °  2 4

Future: Interfacing medical data 
w ith  th e G rid

Client 1
interface

Client 2
interface

RS
interface

core

grid - server
interface

header blanking
encryption

Storage
Element

Replica
Catalog

Replication
Service

RC
interface

Metadata interface

Medical (trusted) site

Grid middleware

File metadata
ACL
size
checksum
...

Application metadata
ACL
encryption key
sensitive metadata
...Medical server

Storage
ElementMSS

Master File

Replica

Imager
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Parallel Processing

Magnetic Resonance Images simulation using the grid

3 levels of parallelism:

Parallel i s o c h ro m at c o m p u t at i o n s

M u lt i - s li c e M R I  c o m p u t at i o n

Parallel m ag n et i z at i o n  k ern el

Magnetisation
computation

kernel

Reconstruction
algorithm MRI

Image
Virtual
object

MRI
sequence
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Summary

� Use Cases

� High Energy Physics

� Ea rt h O b serv a t io n

� B io m ed ica l  A p p l ica t io ns
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Further Information

� High Energy Physics

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

� B io - I nf o rm a t ics

http://marianne.in2p3.fr/datagrid/wp10/index.html

� Ea rt h O b serv a t io n

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


