
6. S i d e E S A  a c t i o n s  r e l a t e d t o  
G R I D

ESA D a t a G r i d  R e v i e w
Frascati, 10 J u n e 2 002

1. W e l c o m e  a n d  i n t r o d u c t i o n  ( 15 m )
2 . W P 9  – E a r t h  O b s e r v a t i o n  A p p l i c a t i o n s  ( 5 0m )
3 . E S A  a n d  W P 9 : i n f r a s t r , a p p l , T B  0/ 1 ( 5 0m )
4 . D e m o n s t r a t i o n  o f  E O  a p p l i c a t i o n s  ( 4 5 m )
5 . E S A  a n d  W P 9 :  s c a l e  u p , e f f o r t , r e c o v e r y  

p l a n ( 5 0m )
6. S i d e  E S A  a c t i o n s  r e l a t e d  t o  G R I D ( 3 0m )
7 . R e v i e w e r  s e p a r a t e  m e e t i n g  ( 60m )
8 . C o n c l u s i o n s  ( 3 0m )
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Summary
� G R I D  i n t e rn al  E SA  p ro mo t i o n
� CEOS and GRID
� Co m p at i b l e  t e c h no l o g i e s  t o  i nt e r f ac e / i nt e g r at e

� MASS
� L a r g e  E O  d a t a b a s e  a n d  I n t e r o p e r a b i l i t y
� O p e n G I S a n d  W e b  Se r v i c e s  
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ESA internal GRID promotion
http://e s a g r i d .e s a .i n t

� E S A  I n te r n a l  G r i d  I n i ti a ti v e  
� few key departments are now participating (after first year)
� P articipation to E I R O F O R U M  G R I D  G R O U P

� A c c e s s  to  hi g h s pe e d  r e s e a r c h n e tw o r k
� C ompl ementarity with  C orporate network (E Q U A N T ),  
� G E A N T  access:  E S T E C ,  K I R U N A ,  E S R I N  …
� space l inks for data dissemination …

� D i s tr i b u te d  E S A  i n te r n a l  G R I D  i n f r a s tr u c tu r e
� A  second D ataG rid E S A  node pl anned to b e instal l ed at E S T E C
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SpaceGRID:  1 s t  E SA  f u n d ed  GRID s t u d y !
� Assess how GRID technology can serve req u i rem ents across a vari ety of  sp ace d i sci p li nes 
� F oster collab orati on and  enab le shared  ef f orts across sp ace ap p li cati ons
� S k etch the d esi gn of  an E S A-wi d e ( and  com m on)  GRID i nf rastru ctu re
� P roof  of  concep t throu gh p rototyp i ng 
� Involve b oth i nd u stry and  research centres
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� Space Weather Simulation:
� Simulation of a Coronal Mass Ejection and interp lanetary  sh ock  from th e Sun to th e Earth  and sub seq uent effects on th e Earth ’ s mag netosp h ere

� G eant4  A pplication:
� simulation of h ig h  energ y  p article interactions inside a sp acecraft sy stem,  comp onents or detector

� Spacecraf t/ P las ma Simulation

SpaceGRID:  Space s ci en ce appl i cat i o n s
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� Large scale parametric stochastic an aly ses an d  d esign  optimisation
� M u lti-d isciplin e P hase B / C/ D  an aly ses
� Con cu rren t /  collab orativ e /  mu lti-site e-en gin eerin g”
� F in e mesh an aly sis /  resu lts   post-processin g
� N U R B S  f aces/ elemen ts an aly ses

• F u tu re E O  G / S  req u iremen ts
• Collab orativ e en v iron men ts d emo

SpaceGRID:  Spacecraft Engineering Analysis

SpaceG R I D :  Earth  Science Analysis
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Other ESA Initiatives related to GRID

� Virtual Institutes for International S p ac e S tation 
U tilisation
� P L A N C K / ID IS :  H ig h -rate d ata transfer to M ultip le 
sites of 1 -G B  M ap s 
� includes: MPS, G a r ch ing , Pa r is, O A T / T r iest e, C a nt a b r ia
� H elio-seism olog y  d ata retriev al:  D aily  S olar Im ag es
� C onc urrent D esig n F ac ility
� E S A  Virtual A rc h iv e



ESA D a t a G r i d R e v i e w  – 1 0  J u n e  2 0 0 2  – n °  9

ESA GRID future perspectives
� Provide a more responding GRID arc h it ec t u re model  f or S pac e A ppl ic at ions
� Invest  in B u il ding B l oc k s t o C reat e a set  of  A t t rac t ive T ool s ( mak e Grid “ t ou c h ab l e” )
� Invol ve “ edu c at ional ”  and General  Pu b l ic  Inst it u t ions
� C ont rib u t ion t o E IRO F O RU M  GRID Grou p:

� Foster Relations in various domains to achieve a common E urop ean G rid I nf rastructure
� P romote e-collab oration across discip lines
� E x amine I ndustrial Readiness in E urop e

Preparat ion of  an E S A  int ernal  “ GRID l ab el ed”  programme is an issu e
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Summary
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� CEOS and GRID
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� L a r g e  E O  d a t a b a s e  a n d  I n t e r o p e r a b i l i t y
� O p e n G I S a n d  W e b  Se r v i c e s  



ESA D a t a G r i d R e v i e w  – 1 0  J u n e  2 0 0 2  – n °  1 1

Committee on EO Satellites - CEOS
� CEOS is the International forum related to Earth 

Ob serv ation w ith the p artic ip ation of:
� Space Agencies, e.g. ESA, NASA, NASDA, NOAA … (data 

pr o v ider s)
� I nter natio nal  “ ear th  science”  r el ated institu tio ns and r esear ch  

gr o u ps, e.g. U NEP , I G OS,W C R P , I G B P , … (data u ser s)
� Inc ludes tec hnic al w ork ing  g roup  for information sy stems 

and serv ic es
� P r o po se standar ds, … co -o per atio n pr o j ects, …
� Special ised task  team s o n new  ear th  science r el ated tech no l o gies, 

e.g. inter o per ab il ity
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Considerations for CEOS “involvement” in GRID

� First dedicated meeting in Frascati 6-7  M ay ,  nex t meeting in W ash  D C  2 5 -2 7  J u ne,  …
� Define 1-2  t es t b ed  c a s es  ( a c r o s s  A t l a nt ic ) ,  
� a c t iv e r o l e o f N A S A  a nd  E S A  t o  b u il d  o n Da t a G r id  a nd  Da t a T a g  

� “gridding”  o f  E O  emerging tech no l o gies and serv ices
� C a t a l o g u e I nt er o p er a b il it y ,  E O  d a t a  fo r m a t  h a nd l ing ,  A r c h iv e m a na g em ent
� W eb -m a p p ing

� D emo nstrate G R I D  ap p l icatio ns
� T o  s u p p o r t  k ey  ea r t h  s c ienc e I nt er na t io na l  p r o j ec t s  ( e. g .  G O DA E , U N )
� c o l l a b o r a t iv e env ir o nm ent

� S u p p o rt “C E O S standardisatio n”  ap p ro ach  to  metadataand data access
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Summary
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� L a r g e  E O  d a t a b a s e  a n d  I n t e r o p e r a b i l i t y
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MASS (Multi Application Services System) O b j e c t i v e s
Not (yet) based on GRID!

� a B 2 B  tec h nol og i c al  dem onstr ator  (E S A  fu nded,  S p ac eB el (B ),  2 0 0 0  K € ,  fol l ow i ng  ol d i dea …  2 0 0 0 )
� P r ov i de an e-bu si ness ar c h i tec tu r e for  th e i nteg r ati on of E ar th  O bser v ati on ser v i c es
� C r eate a r eal  E O  P or tal
� Integ r ate ser v i c es r ang i ng  fr om  a si m p l e fu nc ti on to end-to-end S er v i c es
� M A S S  A r c h i tec tu r e based on p r otoc ol s

� ex tensib le,  customisab le,  scalab le and  maintainab le
� d istrib uted  and  component-b ased .
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MASS
Workflow for Service A

Service A3 :
L ST  p roces s or

Service A2 :
N D V I  p roces s or

Service A1 :
R is k I n d ex  
p roces s or

L a n d s a t  
d a t a  a cq .

Users A2
A3

A1

N O AA correct ed  
d a t a

MASS Concepts
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MASS Protocols
� Protocols for service plug-in :

� XML Schema for service
� W SD L ( n ot  y et  su p p ort ed  b y  w ork fl ow  t ool )
� XSL st y l esheet  for in p u t / ou t p u t  p resen t at ion
� T 3  ( + H T T P  t u n n el in g )  for w ork fl ow  cl ien t  t ool

� Protocols com m un ica tion  M A S S  - S ervice
� SendRfq,  C h ec k Rfq,  G et Rfq,  SendO r der ,  C h ec k O r der ,  G et O r der
� SO A P  1 .1 / H T T P
� MA SS XML Schema,  in cl u d es E SR I N  oi.x sd  schema.
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MASS Protocols (cont’d)
� Protocols MASS - U se r

� HTTP: communication with MASS Internet Portal.  
� F TP: to p rov id e inp ut ( imag e)  f iles  to MASS and  to retriev e 

p rod ucts  f rom s erv ice p rov id er s erv er.
� Se rv i ce  R e su lts:

� Serv ice/ F unction res ults  are X ML  mes s ag es  f rom MASS p oint of  
v iew
� presented as HTML (via XSLT) to user.
� or proc essed as XML b y  w ork f l ow  eng ine.

� May  ref er to p rod ucts  s tored  on F TP s erv er
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Access to catalogue-sy stem s an d  
d i r ect or d er i n g of  d ata.  W i th  h i gh -
sp eed  n etw or k s ev en  th e d ata can  
b e sen t v i a th e n etw or k !
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Summary
� GRID internal ESA promotion
� C EO S and  GRID
� C ompatib le tec h nolog ies

� MASS
� L a r g e  E O  d a t a b a s e  a n d  I n t e r o p e r a b i l i t y
� O p e n G I S a n d  W e b  Se r v i c e s



ESA D a t a G r i d R e v i e w  – 1 0  J u n e  2 0 0 2  – n °  2 1

MUIS
( m u l t i -m i s s i o n  
E SA )

E N V ISA T

IN F E O
( i n t e r n a t i o n a l )  – a c c e s s  t o  N A SA ,  D L R ,  C C R S,  
SP O T ,  …

EO large databases and Interoperability
ac ross data serv ers – c oh erent u ser i/ f
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The ESA Web map 
s er v er  o f f er s  ac c es s  t o  
mu l t i pl e g l o bal l y  
d i s t r i bu t ed  d at abas es  
( e. g . ,  N ASA an d  ESA) .  
The n eed  f o r  f as t  
ac c es s  t o  l ar g e v o l u mes  
o f  d at a r eq u i r es  u s ag e 
o f  hi g h-s peed  n et w o r k s …Oil spill monitoring near the Suez canal (ESA).

On the b ack ground  1 x 1  k m2 M OD I S (N ASA).

http://mapserv2.esri n .esa.i t/map/w tf


