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Introduction
What do LHC experiments have to do:

Build a distributed computing system for the experiment
T est the prototypes:

tools evaluation 
d ata c h alleng es:  tests w ith  b ig  d ata f low s

What do LHC experiments have today :
S oftw are

• E D G  r elease 1 . 1  ( 1 . 2  c om ing )
• V D T  r elease 1 . 0  ( inc lud es G lob us,  C ond or -G ,  G D M P ,  … )
• O th er  tools f or  d istr ib uted  c om p uting  ( e. g .  W eb  ser vic es,  … )

T est facilities
• E D G  test b ed
• E D T  sup p or ted  ex p er im ent test b ed s
• U S  G r iP h y N / P P D G / iV D G l ex p er im ent test b ed s
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ALICE: Overview

Application:  AliR oot

D ata P e r s is te ncy : R oot J ob  par alle lis ation:    R oot/ P R O O F

J ob  s u b m is s ion/ contr ol/ m onitor ing :    AliE n

D ata C atalog u e :  AliE n

AliRoot 
AliE n AP I / P RO O F

AliEn S e r v ic e s  

RO O T  

I V D G L E D T

By P.C e r e l l o  
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ALICE: Sites

Houston Univ. - T e x a s
O S U/O S C  - O h io
L B L  - C a l if or nia

C E R N  - C H
IN F N  C a g l ia r i/C a ta nia /
C N A F /S a l e r no/T or ino - I
N IK HE F  - N L  ( ? )

By P.C e r e l l o  
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ALICE: Integration Items
Job submission: 

EDG/Resource Broker as an A l i En cl i ent
C ond or-G as an A l i En cl i ent

D a t a  M a na g e me nt : 
reg i st er/access t h e A l i En Dat a C at al og ue f rom  an 
EDG/i V DGL /. . .  J ob

M e t a D a t a C a t a l og ue : imp l e me nt  a  Job M e t a D a t a
C a t a l og ue

T est  m ul t i p l e accesses and  concurrent  up d at es
Ev al uat e S p i t f i re t o m anag e i t

S p a w n P R O O F  sub-j obs on a ny  G R I D
By P.C e r e l l o  
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ALICE: Integration Plans

AliEn J o b
AliEn J o b
AliEn J o b
AliEn J o b
AliEn J o b

AliEn J o b
AliEn J o b
AliEn J o b

ED G R B

ED G C E

ED G 
W N

AliEn D a t a
C a t a lo g u e

ED G S E

C o nd o r -G

Alic e  
F a r m

Alic e  
U s e r

I-L F N

I-P F N

O-P F N

O-L F N , O-P F N

M e t a D a t a
C a t a lo g u e

By P.C e r e l l o  
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ALICE: Integration Plans

EDG 
W N

A l i En Da t a
C a t a l o g u e

EDG 
S E1

I-L F N ( s )

O-P F N 3

I-P F N ( s )
I-P F N 3

M e t a Da t a
C a t a l o g u eI-L F N ( s )

EDG 
S E3

EDG 
S E2

EDG 
C E2

EDG 
C E3

I-P F N 2

I-P F N 1

O-P F N 2O-P F N 1

P R OOF

By P.C e r e l l o  
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ATLAS: DC1 & 2
DC1/1: s i m u l a t i o n  o f  10 * * 7  e v t s f o r  H L T  T DR  s t a r t e d  15  

A p r i l .  B u l k  o f  p r o d u c t i o n  w i l l  s t a r t  a f t e r  15  J u n e
DC1/2 : s t r e s s  i s  o n  n e w  s o f t w a r e  ( 2 0 -9  t i l l  X m a s )
U s e  o f  c u r r e n t l y  a v a l a b l e  G r i d  t o o l s  f a v o u r e d  b u t  n o t  

m a n d a t o r y : s t a r t  w i t h  E DG  1. 2  i n  E U  a n d  V DT  1. 0  i n  U S :
Some US sites deploy EDG software and vice-versa.
I nteg ration of M ag da ( US data catalog + some replica manag ement)  

with  EDG R C  
C ritical issu e th e EDG stab ility and reliab ility

DC2 : s t a r t  s p r i n g  0 3
Use EDG release 2  
Grid A P I  to b e inserted in A T H EN A  framework
M ag da and W P 2  converg ency plan to b e detailed and ex ecu ted
I nteg rate V DT  components
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ATLAS: Overview
Main t o o l s f o r  d at a m anag e m e nt  o n t h e  g r id :

Mag d a - MA nag e r f o r  G r id  D at a
G A N G A  - G au d i and  G r id  A l l ianc e ( w it h  L H C b )

O t h e r  t o o l s  in d e v e l o p m e nt :
– GridView - s im p l e s c rip t  t o o l  t o  m o n it o r s t a t u s  o f

t es t b ed ( J a v a  v ers io n  b ein g  dev el o p ed)
– Grip e - u n if ied u s er a c c o u n t s
– P a c m a n - p a c k a g e m a n a g em en t  a n d dis t rib u t io n  t o o l
– Gra p p a  - web  p o rt a l  b a s ed o n  a c t iv e n o t eb o o k  t ec h .
– GR A T  ( GR id A p p l ic a t io n  T o o l k it ) :  dis t rib u t io n  o f  

A T L A S  s o f t wa re o n  t h e Grid
I nt e g r at io n w it h  E D G  is  b e ing  d is c u s s e d
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ATLAS: M a g d a
MagdaMagda:: MAMA n age r f o r  GGr i d-b as e d DDat a

Deliverable for the PPartic le PPhy s ic s  DData GGrid
M y S Q L d atabas e at the c ore of the s y s tem
U s er in terac tion  via c om m an d  lin e an d  web interfaceweb interface
F ile rep lic ation  via GS I F tp
C u rren tly  in  u s e for A T L A S  d is tribu ted  d ata 

m an ag em en t p rototy p in g  an d  d es ig n
2 6 0 k  files ,  ~ 1 1 T B  c atalog ed  at p res en t

S y n c h r o n i z at i o n  b e t w e e n  Magda &  E DG 
c at al o gu e s
A T L A S  ap p lic ation s  q u ery M ag d a’ s  M y S Q L c atalog u e;
E DG R es ou rc e B rok er q u eries  the Globu s R ep lic a 

C atalog . By D.R e b a t t o  
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ATLAS: M a g d a

Magda

Export
C a ta l og u e
I m port

C a ta l og u e

L oc a l
C a ta l og u e

Magda

Export
C a ta l og u e
I m port

C a ta l og u e

L oc a l
C a ta l og u e

Host A Host B

G D MP G D MP

G l o b u s
r e p l i c a
c at al o g

Magda
My S Q L
c at al o g

U S E R  B : gdmp_h o s t _s u b s c r i b e  -r  h o s t _b  -p < p>

my_file

A  f i l e  n am e d m y _ f i l e  i s  c r e at e d at  H o s t  A

L oc a l
C a ta l og u e

my_file

U S E R  A : gdmp_r e gi s t e r _l o c a l _f i l e  -p my _f i l e

G D MP
L oc a l

C a ta l og u e

my_file

U S E R  B : gdmp_r e pl i c a t e _ge t

G D MP
G S I F t p

my_file

Magda

L oc a l
C a ta l og u e

my_file

G D MP  B : ma gda _pu t f i l e  my _f i l e  --r e gi s t e r o n l y

G D MP
G S I F t p

my_file

G D M P _ S T A G E_ T O _ M S S

G D MP

Export
C a ta l og u e

I m port
C a ta l og u e

my_file

U S E R  A : gdmp_pu b l i s h _c a t a l o gu e

G D MP

Magda

G D MP

Export
C a ta l og u e

I m port
C a ta l og u e

my_file

G D MP  A : ma gda _pu t f i l e  my _f i l e  --r e gi s t e r o n l y

G D MP

By D.R e b a t t o  
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CMS: Overview
Build a unique CMS-G R I D  f r am ew o r k  ( E U + U S)
E U  and U S g r ids  no t  int er o p er ab le t o day

Help from D a t a T A G -i V D G L -G L U E
W ork  i n  pa ra llel i n  E U  a n d  U S

Main U S ac t iv it ies :  
M O P
V i rt u a l D a t a  S y s t em
I n t era c t i v e A n a ly s i s

Main E U  ac t iv it ies :
I n t eg ra t i on  of I M P A L A  w i t h  E D G  W P 1 + W P 2  s w .
B a t c h  A n a ly s i s :  u s er j ob  s u b mi s s i on  &  a n a ly s i s  fa rm

C M S  P rod u c t i on  
F ra mew ork



29 May 2002J o i n t  E D G / W P 8 -E D T / W P 4  Me e t i n g 1 3C l au d i o  G r an d i   INFN Bologna

CMS: Schedule
2000-01 : A  f e w  s i t e s  i n  p r o d u c t i o n . S o m e  g r i d  

t o o l s  u s e d  “ i n  p r o d u c t i o n ” ( G D M P ) .
2002: W o r l d -W i d e  p r o d u c t i o n s . P r o t o t y p e s  o f  

“ d i s t r i b u t e d ”  p r o d u c t i o n  s i t e s  d e p l o y e d  i n  U S  
a n d  E U . D A Q  T D R .

2003 : I n t e g r a t i o n  a c t i v i t i e s :  U S / E U  g r i d  
i n t e r o p e r a b i l i t y . F i r s t  g r i d -e n a b l e d  s i t e s  u s e d  “ i n  
p r o d u c t i o n ” .

2004 : 5 %  d a t a  c h a l l e n g e . D e p l o y m e n t  o f  d e l i v e r e d  
L C G  p r o t o t y p e s . C C S  T D R .

2005 : p r e p a r a t i o n  f o r  20%  d a t a  c h a l l e n g e . B u i l d  
" f i n a l "  c o m p u t i n g  e n v i r o n m e n t . P h y s i c s  T D R .

L o n g  t e r m  s c h e d u l e  b e i n g  r e v i s e d  n o w !
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Data Management 
c o mp o nents

-R ep l i c a Manager
-V i r tu al  Data C atal o gu e
-R ep l i c a C atal o gu e
-…

P l anner
( u s es  C MS

p r o d u c ti o n S W )

S to r age E l ement

R ef er enc e DB

L o c al  anal y s i s  to o l s
w i th p l u gi n to  ac c es s  

r emo te d ata

P h y s i c s  Data P r o d u c ti o n 
&  A nal y s i s  P o r tal

C o mp u ti ng E l ement
E DG  S W  ☺

= data flow
or  i n v oc ati on

= r e ad data 
fr om

= c on tai n s
r e fe r e n c e  to

= ac ti v e  
c om p on e n t

= c atalog  or
datab as e☺

☺

job job

job

job

job

CMS: EU-US i n t e g r a t i o n  0 2
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Computing Element

L oc a l S c h ed uler

GR A M

R eplic a  Ca ta logue
M a ps  ea c h  logic a l f ile na me to
one or  mor e ph y s ic a l f ile na mes

J ob  S ub mis s ion S er v ic e
R es our c e B r ok er
F ind s  s uita b le 

L oc a tion f or  ex ec ution

Cond or -G

W or k er  nod es

CM S I M
O R CA

S tor a ge Element

L oc a l S tor a geL oc a l O b j y
F D D B

R ef er enc e D B
h a s  a ll inf or ma tion
need ed  b y  I M P A L A
to gener a te a  d a ta s et

U s er  I nter f a c e

☺

job

job

=  d a ta  f low
or  inv oc a tion

=  r ea d  d a ta  
f r om

=  c onta ins
r ef er enc e to

=  a c tiv e 
c omponent

=  c a ta log or
d a ta b a s e

I nf or ma tion S er v ic es
L D A P  s er v er
R es our c e
inf or ma tion

job

P r od uc tion por ta l

I M P A L A
Get r eq ues t f or  a  pr od uc tion

Cr ea te loc a tion ind epend ent j ob s

B O S S

CMS: EDG integration 02

☺

☺
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LHCb:  O v e r v i e w
GANGA (Ga u d i a n d  Gr i d  Al l i a n c e )  :

In collaboration with Atlas developing user interface for 
all levels of user ( phy sicist, production 
m anager, developer)

C o n t r o l  a n d  M o n i t o r i n g  s y s t e m  f o r  d i s t r i b u t e d  
d a t a  p r o d u c t i o n :
U sing P V S S  today

D a t a  c h a l l e n g e s :
D C 1 :  3-30 j une +  2 6  august -2 2  septem ber 2 0 0 2
D C 2 :  2 0 0 3
D C 3:  2 0 0 4
D C 4 :  2 0 0 5



29 May 2002J o i n t  E D G / W P 8 -E D T / W P 4  Me e t i n g 1 7C l au d i o  G r an d i   INFN Bologna

LHCb:  D C1
Computing tests
– prototype of new data management databases
– c onfi gu rati on of L H C b env i ronment at remote si tes and 
i nstal l ati on k i ts

– moni tori ng and c ontrol  wi th  P V S S
– i ntegrabi l i ty of E D G  testbed i nto ou r produ c ti on system
– data q u al i ty c h ec k i ng,  ev al u ate D aV i nc i based tool s
– u se " pu sh "  M C  j ob su bmi ssi on i ni ti al l y,  perh aps test fi rst 
v ersi on of pu l l  mec h ani sm du ri ng sec ond h al f

– ex ec u tabl es to be tested i n produ c ti on:  si c bmc ,  B ru nel ,  D aV i nc i
D a ta  pr od uc tion

P rodu c e u sefu l  data,  for ex ampl e for P h ysi c s stu di es wi th  th i s 
fac i l i ty,  i f th e software i s ready…

R esour c es:
1 0 0  – 1 5 0  C P U  at C E R N  &  ~ 3 0 0 -3 5 0  C P U s ou tsi de ( B ol ogna,  I N 2 P 3 ,  
R A L ,  O x ford,  B ri stol ,  E di nbu rgh , N i k h ef,  C ambri dge,  B arc el ona,  
M osc ow,  A msterdam V U ? ) By J.C l o s i e r
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LHCb:  D C2  ( 2 0 0 3 )
Computing tests
– production version of new data management databases
– impl ementation of " pul l "  M C  j ob submission sy stem, ex pl oiting 
E D G  resource brok er
– stress test G rid " ph il osoph y "  of submitting j obs with out worry ing 
wh ere th e j ob wil l  run and wh ere th e output wil l  be stored
– monitoring and control , eval uate E D G  middl eware ( h ow does it 
work  with  P V S S ?  can it repl ace it? )
– mak e j ob submission tool s independent of remote sites
– test of first G anga prototy pe
– test of some G audi-G rid interfaces e. g.  event sel ector
– test of automatic data q ual ity  h istogram creation and ch eck ing in 
production
– ex ecutabl es to be tested:  ( sicbmc) , G auss, B runel , D aV inci, G audi

R esour c es
S ame sites as D C 1  + S witz erl and, G ermany , P ol and By J.C l o s i e r
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LHCb: DC3&4 (2004/5)
Computing tests for DC3
– test of first prototype of the analysis model (display 

ev ents that w ere analysed on the g rid)
– test of G ang a produ c tion v ersion
– fu ll u se of G rid in produ c tion
– fu rther tests of G au ss in produ c tion
– tests of data q u ality c hec k ing  in produ c tion
– ex ec u tab les to b e tested:  G au ss,  B ru nel,  D aV inc i,  

G au di
Computing tests for DC4

test of produ c tion analysis model
the other points also mentioned prev iou sly By J.C l o s i e r
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Summary
Experiments are integrating Grid tools in their 

c ompu ting env ironment
Most of the experiments are using Grid tools delivered 

b y  more than one Grid P roj ec t
Most of the experiments are not planning to use the 

tools out of the box b ut to adapt them to their needs
�

N eed help b y  middlew are experts for i n ter op er a bi l i ty
N eed n on -s ta n d a r d fac ilities to develop and test the 

experiment c omputing environment.  H elp b y  
middlew are experts is needed for that too


