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B(3&'+C:.7%7,(,9123%52)%
C'527K&'.+23%e'5*f%<I,2C%
)5C5%+2C&%
e/'&9,77,)f%X',9&27C'09C,)Y%
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RAW Detector digitisation 

~2 MB/event 

ESD/RECO 
Pseudo-physical information: 
Clusters, track candidates  

~100 kB/event 

AOD 
~10 kB/event 

TAG 

~1 kB/event 

Relevant information  
for fast event selection 

Triggered events 
recorded by 
DAQ 

Reconstructed  
information 

Analysis  
information 

Classification  
information 

Physical information: 
Transverse momentum,  
Association of particles, jets,  
id of particles 



10 

00$1*((,/,*%/$"#$23$456$"#$2783$1.9:/92$

How to extract this:   
(Higgs ! 4 muons) 

From this: 

With: 

20 proton-proton  
collisions overlap 

And this repeats every 
25 ns… 

A very difficult environment … 

Z!µµ at LEP (e+e-) 

Q%G9C&H,'%DEEV%
45'607%89:0(;^%#<=>%
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26 June 2009 Ian Bird, CERN 15 
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<I,'MC:+23%M&0%2,,)%+2%5%#&./0C,'%#,2C,'t%%
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•  U5H'+9%
•  >,C*&'6+23%
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•  4&2+C&'+23%
•  L7,'%80//&'C%
•  `'&H(,.%A'596+23%
•  B99&02123%
•  8,'I+9,%70//&'C%%
•  8"B7wbb%

•  J0C%2&*%&2%5%3(&H5(%795(,%
–  =,7/,9123%C:,%7+C,7o%+2),/,2),29,%
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D+$*2$5.<5#$,2#&.

<A>-&;-%
]::1&;592'-%
S2a@5,+%

S+,4&;+%b%
S(::2,6%

I,&3%
K+:12>)+'6%

!2):(9'H%
T5*,&;%

];94&6>%],+5-%

!&'()*+),%"#$%G'352+751&2%

=,7&0'9,%89'012M%$'&0/%
p%#?=8$%

<$<<^%G8$%
',/',7,2C51&2%



A:,%<$<<%@2K'57C'09C0',%

45'607%89:0(;^%#<=>^%@A%
_,/5'C.,2C%%

`'&)091&2%8,'I+9,%
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•  #&22,9C%C&%07,'7%52)%5).+27%
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•  $$L8%X%$(&H5(%$'+)%L7,'%80//&'CY%
– !,H%+2C,'K59,^%.5+(%+2C,'K59,%
–  -52)(,7%uFEEE%196,C7%,I,'M%.&2C:%
–  @2C,'K59,)%C&%(&95(%C&&(7%%?!%599,/C529,%

•  B99&02123]%B`<"%
–  #,2C'5(%_J%y%`&'C5(%XLa%d%8/5+2Y%
–  @2C,'K59,7%K&'%&C:,'%7M7C,.7]%_$B8^%G8$^%>_$U%



•  _5+(M%!"#$%G/,'51&27%4,,1237%%
– NE%.+20C,7%%

– U&((&*%0/%&2%90'',2C%/'&H(,.7%

•  <I,'M%C*&%*,,67%!"#$%AF%8,'I+9,%#&&')+251&2%
.,,123%
– G/,'51&25(%`(522+23%
–  @29+),2C7%K&((&*0/%

•  _,C5+(,)%.&2+C&'+23%&K%C:,%8"B7b%

45'607%89:0(;%

I%$"&&,#,*%$#*$@F@@J@FI$H05+"#,*%/$
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•  $$L8]%!,H%H57,)%/&'C5(%
– 5H&0C%FEEE%196,C7%/,'%.&2C:7%

– $'+)%7,90'+CM%5*5',%
–  @2C,'K59,7%C&%',3+&25(g251&25(%70//&'C%7C'09C0',7%
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N5(,"K,(,#,5/$

•  A:+7%+7%2&C%C:,%K0((%/+9C0',]%
•  <i/,'+.,2C?7/,9+x9%

.,570',7%3+I,%
9&./(,.,2C5'M%I+,*%

•  >,,)%C&%H,%07,)%C&3,C:,'%
*+C:%7&.,%02),'7C52)+23%
&K%02),'(M+23%+770,7%
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$P*%,#*+,%)$#*$I.0+*A5$N5(,"K,(,#?$

•  4&2+C&'+23%
•  4,C'+97%
•  !&'67:&/7%
•  _5C5%9:5((,23,7%
•  <i/,'+,29,%
•  8M7C,.519%%

/'&H(,.%525(M7+7%
•  `'+&'+CM%K'&.%7&{*5',%

),I,(&/,'7%



<$<<?@@%@>U8G?=@?ENF[QQ  R_!!%!2):,+A+'-&4+%#+4&+@c%.\MB0%$24+)*+,%B00Y%

!"#$%&'(6,/>"(,Q"#,*%$

Metric selection for colour 
of rectangles 

Show SAM status 

Show GridView availability 
data 

Grid topology view 
(grouping) 

Metric selection for size of 
rectangles 

VO selection 

Overall Site or Site Service 
selection 

Link: http://gridmap.cern.ch  
Drilldown into region by clicking on the title 

Context sensitive 
information 

Colour Key Description of 
current view 
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/'5919,7^%%
P ̀ '&I+),%7+C,%.5253,'%+2/0C%C&%',c0+',.,2C7%
&2%3'+)%.&2+C&'+23%52)%.5253,.,2C%C&&(7%
P ̀ '&/&7,%,i+7123%C&&(7%C&%C:,%3'+)%.&2+C&'+23%
*&'6+23%3'&0/%
P ̀ '&)09,%5%$'+)%8+C,%U5H'+9%45253,.,2C%
9&&6?H&&6%
P @),21KM%C'5+2+23%2,,)7%



P*%,#*+,%)$

•  BI5+(5H+(+CMg=,(+5H+(+CM%.&2+C&'+23%
–  8B4%C,7C7%52)%+2K'57C'09C0',%

•  >&*%.+3'5C,)%C&%>B$@G8%H57,)%7M7C,.^%),9,2C'5(+;,)%

–  m+705(+;51&2]%$'+)m+,*^%$'+)45/^%)57:H&5')7bbbbbb%

–  8&(+)%K&02)51&2]%4&2+C&'+23%@2K'57C'09C0',%



45'607%89:0(;^%#<=>^%@A%_,/5'C.,2C%%

8,90'+CM%d%`&(+9M%
#&((5H&'51I,%/&(+9M%),I,(&/.,2C%

–  452M%/&(+9M%57/,9C7%5',%9&((5H&'51I,%*&'67q%,b3b]%

•  \&+2C%8,90'+CM%`&(+9M%$'&0/%

•  #,'1x951&2%B0C:&'+1,7%
–  <L$'+)`4B%!%@$AÛ %,C9b%

•  $'+)%B99,/C5H(,%L7,%`&(+9M%XBL`Y%
–  9&..&2^%3,2,'5(%52)%7+./(,%BL`%%
–  K&'%5((%mG%.,.H,'7%07+23%.52M%$'+)%

+2K'57C'09C0',7%
•  <$<<^%G8$^%8<<?$=@_^%_<@8B^%251&25(%$'+)7w%

•  @29+),2C%-52)(+23%52)%=,7/&27,%%
–  ),x2,7%H57+9%9&..02+951&27%/5C:7%
–  ),x2,7%',c0+',.,2C7%X4L8A7Y%K&'%@=%
–  2&C%C&%',/(59,%&'%+2C,'K,',%*+C:%(&95(%',7/&27,%

/(527%

8,90'+CM%d%BI5+(5H+(+CM%%
`&(+9M%

L753,%
=0(,7%

#,'1x951&2%%
B0C:&'+1,7%

B0)+C%
=,c0+',.,2C7%

@29+),2C%%
=,7/&27,%

L7,'%=,3+7C'51&2%%
d%mG%45253,.,2C%

B//(+951&2%_,I,(&/.,2C%
d%>,C*&'6%B).+2%$0+),%

E>.
A#,+(2%3.

G/,'51&27%B)I+7&'M%$'&0/%Xy>BOY%%

\&+2C%8,90'+CM%`&(+9M%$'&0/%%%%%%%%%%%%%%%%%%% <0$'+)`4B%Xd%@$AUY%%%%%%%%%%%%%%%%%%%%%%%%%%

$'+)%8,90'+CM%m0(2,'5H+(+CM%$'&0/%

S+;(,&6>%b%<21&;>%I,2(:-%



M51>+,#?$)+*>0/$
•  \&+2C%8,90'+CM%`&(+9M%$'&0/]%

–  \&+2C%*+C:%!"#$^%G8$^%52)%&C:,'7%

–  U&907%&2%/&(+9M%+770,7%

–  8C'&23%+2/0C%C&%,?@=$%

•  <L$'+)`4B%
–  `52?<0'&/,52%C'07C%K,),'51&2%&K%#B7%

–  @29(0),)%+2%@$AU%X52)%*57%.&),(%K&'%+CY%

–  8099,77]%.&7C%3'+)%/'&j,9C7%2&*%70H79'+H,%C&%C:,%@$AU%

•  $'+)%8,90'+CM%m0(2,'5H+(+CM%$'&0/%
–  "&&6+23%5C%:&*%C&%.5253,%I0(2,'5H+(+1,7%

–  =+76%525(M7+7%+7%K02)5.,2C5(%

–  -5')%C&%H5(529,%H,C*,,2%&/,22,77%52)%3+I+23%5*5M%+27+),'%+2K&%

•  G/,'51&25(%8,90'+CM%#&&')+251&2%A,5.%
–  45+2%)5M?C&?)5M%&/,'51&25(%7,90'+CM%*&'6%

–  @29+),2C%',7/&27,%52)%K&((&*%0/%

–  4,.H,'7%+2%5((%=G#7%52)%7+C,7%

–  U',c0,2C%C,7C7%X8,90'+CM%#:5((,23,7Y%

TAGPMA APGridPMA 

The Americas 
Grid PMA European 

Grid PMA 

EUGridPMA 

Asia-
Pacific 

Grid PMA 
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•  "#$%*&'6+23%3'&0/%*+C:%
A+,'?F7%52)%251&25(g%
',3+&25(%',7,5'9:%
2,C*&'6%&'352+751&27%

•  >,*%$|B>A%D%p%',7,5'9:%
2,C*&'6%H596H&2,%%

!%8C'&23%9&'',(51&2%
*+C:%.5j&'%<0'&/,52%"-#%
9,2C',7%X8*+77%`&`%5C%
#<=>Y%
!%#&',%(+267%5',%xH',%

•  A*&%[DD%4H/7%9+'90+C7%C&%
@7'5,(%
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Archeology 
Astronomy 
Astrophysics 
Civil Protection 
Comp. Chemistry 
Earth Sciences 
Finance 
Fusion 
Geophysics 
High Energy Physics 
Life Sciences 
Multimedia 
Material Sciences 
… 

>340sites 
48 countries 
>170,000 CPUs 
>25 PetaBytes disk 
>10,000 users 
>170 communities 
>500,000 jobs/day 

 CERN, IT Department  

>0.H,'%&K%j&H7%K'&.%DEEO%C&%DEEV%

=5/+)%3'&*C:%&K%C:,%+2K'57C'09C0',%

I12*51%[(19%S;&+';+%J'?,5-6,(;6(,+%
)&--&2'%;,&9;51%?2,%)5'>%;2))('&9+-%%%

DEEO% DEFE%



$'+)%B91I+CM%p%),(+I,',)%#`L%

D[%\02,%DEEV% NQ%

•  _+7C'+H01&2%&K%*&'6%59'&77%
A+,'EgA+,'FgA+,'%D%',5((M%
+((07C'5C,7%C:,%+./&'C529,%&K%C:,%
3'+)%7M7C,.%
–  A+,'%D%9&2C'+H01&2%+7%u%WErq%%%%%
–  }QWr%+7%,iC,'25(%C&%#<=>%

Tier 2 sites 

Tier 0 + Tier 1 sites 

NN%4+((+&2%
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Markus Schulz, CERN 40 

<$<<%B9:+,I,.,2C7%?%B//(+951&27%

•  }DTE%mG7%K'&.%7,I,'5(%79+,21x9%
)&.5+27%
–  B7C'&2&.M%d%B7C'&/:M7+97%
–  #+I+(%`'&C,91&2%
–  #&./0C51&25(%#:,.+7C'M%
–  #&./b%U(0+)%_M25.+97%
–  #&./0C,'%89+,29,gA&&(7%
–  #&2),27,)%45z,'%`:M7+97%
–  <5'C:%89+,29,7%
–  U07+&2%
–  -+3:%<2,'3M%`:M7+97%
–  "+K,%89+,29,7%

•  U0'C:,'%5//(+951&27%%
02),'%,I5(051&2%

Applications have moved from  
testing to routine and daily usage 



<$<<%=,3+7C,',)%#&((5H&'5123%`'&j,9C7%

B//(+951&27%
+./'&I,)%7,'I+9,7%K&'%595),.+5^%

+2)07C'M%52)%C:,%/0H(+9%

80//&'C%B91&27%
6,M%9&./(,.,2C5'M%K0291&27%

@2K'57C'09C0',7%
3,&3'5/:+95(%&'%C:,.519%9&I,'53,%

DW%/'&j,9C7%:5I,%',3+7C,',)%57%&K%8,/C,.H,'%DEET]%*,H%/53,%

45'607%89:0(;^%#<=>^%@A%_,/5'C.,2C%%
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•  <0'&/,52%_5C5%$'+)%X<_$Y%
–  <i/(&',%9&29,/C7%+2%5%C,7CH,)%

•  <25H(+23%$'+)%K&'%<?79+,29<%X<$<<Y%
– 4&I+23%K'&.%/'&C&CM/,%C&%/'&)091&2%

•  <0'&/,52%$'+)%@2K'57C'09C0',%X<$@Y%
–  =&012,%0753,%&K%5%707C5+25H(,%,?+2K'57C'09C0',%

ON%



Db%<$@~_8%=,I+,*% ***b,0?,3+b,0% OO%

>$@7%+2%<0'&/,%
***b,0?,3+b,0%
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•  =,7&0'9,7%(+26,)%HM%:+3:%7/,,)%2,C*&'67%
– #&./0C,^%8C&'53,^%@27C'0.,2C7^%bbb%

•  #&2C'&((,)%599,77%C&%7:5',)%',7&0'9,7%
– B0C:,21951&2^%B0C:&'+751&2^%B99&02123^%bbb%

•  _,/,2)5H(,%7,'I+9,7%K&'%&C:,'7%C&%07,%
– _'+I,2%HM%5I5+(5H+(+CM%52)%',(+5H+(+CM%.,C'+97%

•  8,'I+9,7%C:5C%5',%C:,',%K&'%C:,%(&23?C,'.%
– 80//&'123%,i/,'+.,2C7%(57123%),95),7%

8*+77%$'+)%_5M% OW%



P*A,%)$B+*.$@F@@$#*$@FI$

•  !:5C%+7%)+R,',2Cl%
– <$<<%)+)%�,I,'MC:+23o%
– <$@%K&907,7%j07C%&2%+2K'57C'09C0',%&/,'51&27%

•  !:5C%+7%C:,%75.,l%
– =022+23%5%DOgT%/'&)091&2%c05(+CM%+2K'57C'09C0',%
– `'&I+)+23%5%70//&'C%K'5.,*&'6%K&'%C:,%07,'7%

– #&((5H&'51&2%C&%)'+I,%<0'&/,52%_#@%K&'*5')%

8*+77%$'+)%_5M% O[%
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!:5C%&C:,'%9:523,7l%

•  m+'C05(+;51&2%XK5H'+9Y%
•  @2C,3'51&2%*+C:%#(&0)7%

–  #&..,'9+5(%%
–  #&..02+CM%

•  AE?AF?AD%9&22,91&2%',59:,7%
5%2,*%c05(+CM%
–  ",77%:+,'5'9:+95(%7M7C,.%

•  B))',77+23%@2C,'&/,'5H+(+CM%
•  A:,%,2)%&K%4&&',o7%(5*l%
•  wwbb%

OT%



•  !"#$%),(+I,'7%C:,%9&./0123%',7&0'9,7%
2,,),)%HM%C:,%,i/,'+.,2C7%

•  A:,%+2K'57C'09C0',%3',*%,i/&2,215((M%K&'%
7,I,'5(%M,5'7%%
– !:+(,%',)09+23%70//&'C%,R&'C%52)%+./'&I+23%
',(+5H+(+CM%

•  A:,%.5+2%9:5((,23,7%5',]%
– 895(+23%
– #:523,7%+2%C,9:2&(&3M%
– G'352+;51&25(%9:523,7%%

45'607%89:0(;%

M>.."+?$

OQ%


