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LHCb Computing & SoftwareLHCb Computing & Software
Nick Brook

U n iv e rs it y  of  Bris t ol

• O r g a n i s a t i o n

• S o f t w a r e

• D a t a  C h a l l e n g e s

• P r o d u c t i o n  &  a n a l y s i s  t o o l s
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Organisational IssuesOrganisational Issues
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MilestonesMilestones
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SoftwareSoftware

• D e v e l o p  a n  A r c h i t e c t u r e ( ‘ b l u e p r i n t ’ )  a n d  a  F r a m e w o r k ( r e a l  
c o d e )  t o  b e  u s e d  a t  a l l  s t a g e s  o f  L H C b  d a t a  p r o c e s s i n g
– h i g h  l e v e l  t r i g g e r s ,  s i m u l a t i o n ,  r e c o n s t r u c t i o n ,  a n a l y s i s  

– a  s i n g l e  f r a m e w o r k  u s e d  b y  a l l  m e m b e r s  o f  t h e  c o l l a b o r a t i o n

• A v o i d  f r a g m e n t a t i o n  a n d  d u p l i c a t i o n  o f  c o m p u t i n g  e f f o r t s
– c o m m o n  v o c a b u l a r y ,  b e t t e r  u n d e r s t a n d i n g  o f  t h e  s y s t e m

– b e t t e r  s p e c i f i c a t i o n s  o f  w h a t  n e e d s  t o  b e  d o n e

– i d e n t i f y  a n d  b u i l d  c o m m o n  c o m p o n e n t s  

– g u i d e l i n e s  a n d  c o o r d i n a t i o n  f o r  s u b - d e t e c t o r  g r o u p s

• T r a n s p a r e n t  u s e  o f  t h i r d - p a r t y  c o m p o n e n t s  w h e r e v e r  
p o s s i b l e
– G U I ,  p e r s i s t e n c y ,  s i m u l a t i o n . …

• A p p l i c a t i o n s a r e  d e v e l o p e d  b y  c u s t o m i z i n g  t h e  F r a m e w o r k
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Software OrganisationSoftware Organisation
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O n e f ramework f or b asi c  serv i c es
+  v ari ou s sp ec i al i z ed  f rameworks:  

d et ec t or d esc ri p t i on ,  
v i su al i z at i on ,  p ersi st en c y ,  
i n t erac t i v i t y ,  si mu l at i on ,  et c .

A  seri es of  b asi c  l i b rari es wi d el y  
u sed :  S T L ,  C L H E P ,  G S L  et c .

A p p l i c at i on s b u i l t  on  t op  of  
f rameworks an d  i mp l emen t i n g  t h e 
req u i red  al g ori t h ms.
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Offline Software Offline Software 
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Gaudi Gaudi F r am e w o r k  F r am e w o r k  

Converter

A l g ori th m

E v ent Data
S erv ic e

P ers is tenc y
S erv ic e

Data
F iles

A l g ori th mAlgorithm

T rans ient 
E v ent S tore

Detec .  Data
S erv ic e

P ers is tenc y
S erv ic e

Data
F iles

Transient 
D etec to r 

S to re

M es s ag e
S erv ic e

J ob O ptions
S erv ic e

P artic l e P ro p .
S erv ic e

O th er
S erv ic es

H is tog ram
S erv ic e

P ers is tenc y
S erv ic e

Data
F iles

T rans ient
H is tog ram 
S tore

A pplic ation
M anag er

Converter

C on v e rte rE v ent
S elec tor

• Main design choices
– S e p a r a t i o n  b e t w e e n  “ d a t a ”  a n d  “ a l g o r i t h m s ”

– S e p a r a t i o n  b e t w e e n  “ t r a n s i e n t ”  a n d  “ p e r s i s t e n t ”  r e p r e s e n t a t i o n s  o f  d a t a

– “ P h y s i c i s t  c o d e ”  e n c a p s u l a t e d  i n  f e w  s p e c i f i c  p l a c e s  ( Algorithms ,  T ools ,  
C on v e rte rs )

– W e l l  d e f i n e d  c o m p o n e n t  “ i n t e r f a c e s ”
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GAUSS GAUSS -- s i m u l a t i o ns i m u l a t i o n

• C u r r e n t l y  t h e  L H C b  Si m u l a t i o n  p r o g r a m  SI C B M C  i s  a  
F o r t r a n  Ge a n t 3 -b a s e d  p r o g r a m
– D C ’ 0 3  p e r f o r m e d  w i t h  S I C B M C

– S I C B M C  r e t i r e d  a t  e n d  o f  2 0 0 3

– D C ’ 0 4  w i l l  b e  p e r f o r m e d  w i t h  G a u s s

• E v e n t  Ge n e r a t i o n  a n d  D e t e c t o r  s i m u l a t i o n  a s  a  Ga u d i  
b a s e d  a p p l i c a t i o n  i s  p r o v i d e d  b y  Ga u s s .  
– S p e c i a l i z e d  E x t e r n a l  s o f t w a r e  ( e . g .  P y t h i a ,  G E A N T 4 )  

– T o  b e  u s e d  f o r  D C  0 4

– U n d e r g o i n g  f i n a l  t e s t i n g  f o r  p r o d u c t i o n  r e l e a s e  

– P i l e u p  i n  t h e  s a m e  b u n c h  c r o s s i n g  i s  h a n d l e d  a t  e v e n t  g e n e r a t i o n
t i m e
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GAUSS GAUSS -- s i m u l a t i o ns i m u l a t i o n

Sensitive Detectors

G4

P h y sics L ists

L H C b  E vent 
M od el

Dig itiz a tion
A l g orith m s

Detector
Da ta

X m l DDDB

G iG a

H ep M C

P y th ia 6 . 2 0 5

E vtG en

M a g netic
F iel d
Svc
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BOOLE BOOLE -- d i g i s t i s a t i o nd i g i s t i s a t i o n

• S i m u l a t i o n  o f  d e t e c t o r  r e s p o n s e  t r a n s f o r m i n g  h i t s  i n  s e n s i t i v e  
d e t e c t o r s  t o  p r o d u c e  d i g i t i z e d  d a t a  a n d  p r o v i d e  t h e m  i n  D A Q - l i k e  
f o r m a t  i s  p r o v i d e d  b y  B o o l e  
– H a n d l i n g  o f  s p i l l - o v e r  e f f e c t s  ( d a t a  f r o m  a d j a c e n t  b e a m  c r o s s i n g s )

– S i m u l a t i o n  o f  d e t e c t o r  r e s p o n s e

– G e n e r a l  b a c k g r o u n d s  a n d  d e t e c t o r  i m p e r f e c t i o n s

– L 0  a n d  L 1  t r i g g e r  a s  l a s t  s t e p
• L a r g e  d a t a  r e d u c t i o n  b e f o r e  r e c o n s t r u c t i o n

• S e p a r a t e  a p p l i c a t i o n  f r o m  G a u s s
– C o n v e n i e n c e

– Flexibility ( process GEANT3 hits )

• U p  t o  m i d - 2 0 0 3  a  s i n g l e  a p p l i c a t i o n  w i t h  R e c o n s t r u c t i o n
– S plit com pleted  a n d  v a lid a ted

– I n terf a cin g  to Ga u ss u n d er v a lid a tion

– O u tpu t of  d ig itiz a tion   in  D AQ  f orm a t recen tly sta rted
• G e n e r a l  D A Q - E v e n t
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BRUNEL BRUNEL -- r e c o n s t r u c t i o nr e c o n s t r u c t i o n

• R e c o n s t r u c t i o n  o f  b o t h  M o n t e  C a r l o  d a t a  a n d  D A Q  d a t a  i s  p r o v i d e d
b y  B r u n e l
– M a n y  c o m p o n e n t s  t h a t  r e q u i r e  c a r e f u l  c o o r d i n a t i o n

• C l u s t e r i n g ,  P a t t e r n  r e c o g n i t i o n ,  T r a c k  r e c o n s t r u c t i o n ,  P a r t i c l e  I D

– P r o v i d e s  g l o b a l  r e c o n s t r u c t i o n s  o b j e c t s

– O u t p u t  a r e  D S T  f i l e  c o n t a i n i n g  f i n a l  r e s u l t s  o f  s u b - s y s t e m s  a n d  g l o b a l  
r e c o n s t r u c t i o n

– H i g h  L e v e l  T r i g g e r s

• Up to mid-2 0 0 3  in c l u de d dig itiz a tion  of  S I C B M C  da ta
– D i g i t i z a t i o n  a n d  T r i g g e r s  n o  l o n g e r  p a r t  o f  B r u n e l

– P r o c e s s  o u t p u t  o f  B o o l e
• C o m p l e t e l y  i n d e p e n d e n t  f r o m  S i m u l a t i o n

• B r u n e l  ope r a tion a l  a n d u s e d in  pr odu c tion  s in c e  A u g u s t 2 0 0 2

• B r u n e l  h a s  b e e n  u s e d in  D C 0 3  to pr odu c e  th e  R e -optimiz a tion  a n d 
T r ig g e r  T D R s  
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DaVinciDaVinci -- anal y s isanal y s is
• G r o u p  a n d  i n d i v i d u a l  a n a l y s i s  p r o c e e d s  f r o m  t h e  o u t p u t  o f  t h e  

r e c o n s t r u c t i o n .  T h e  f r a m e w o r k  f o r  s e l e c t i o n s  o f  e v e n t s  a n d  
a n a l y s i s  i s  c a l l e d  D a V i n c i .
– “ P a r t i c l e s ”  a r e  p r o d u c e d  f r o m  r e c o n s t r u c t i o n  o b j e c t s  w i t h  a  

s p e c i f i e d  p a r t i c l e  I D  h y p o t h e s i s ,  i n t e r e s t i n g  d e c a y s  a r e  “ b u i l t ”
v i a  s e l e c t i o n  a n d  c o m b i n a t i o n  o f  p a r t i c l e s

– T o o l s  o f  g e n e r a l  u t i l i t i e s  a r e  p r o v i d e d :  
• f o r  v e r t e x i n g  a n d  p a r t i c l e  m a n i p u l a t i o n
• t o  c o m p a r e  w i t h  M C  t r u t h  f o r  M o n t e  C a r l o  d a t a  a n d  e v a l u a t e  
p h y s i c s  p e r f o r m a n c e

– I n t e g r a t i o n  o f  e v e n t  s e l e c t i o n  a l g o r i t h m s
• S t r i p p i n g  d a t a
• C o n t e n t s  a r e  r e s p o n s i b i l i t y  o f  p h y s i c s  g r o u p s  a n d  o u t s i d e  s c o p e  o f  
t h i s  R e v i e w

• O u t p u t  c a n  b e  r e d u c e d  m i n i D S T s o r  A O D s
• D a V i n c i  u s e d  f o r  P h y s i c s  s t u d i e s  s i n c e  J u l y  2 0 0 2

– M o s t  u s e r s  i n t e r a c t  w i t h  t h i s  a p p l i c a t i o n
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Data Challenge’03 Data Challenge’03 -- G o alsG o als

• L ar ge s tati s ti c  o f  s i m u lated  ev ents  f o r  the 

T r i gger  T DR  and  the R e- o p ti m i s ati o n T DR

• 30 M i lli o n ev ents  o f  M i ni m u m  B i as

• 1 0 M i lli o n ev ents  o f  gener i c  b - d ec ay s

• B etw een 5 0 K  and  1 5 0 K  ev ents  p er  c hannel 

f o r  ~ 30 d ec ay  c hannels
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Data Challenge’03 Data Challenge’03 -- R es u ltsR es u lts

• A  to tal o f  4 7  M i lli o n ev ents  hav e b een 
p r o d u c ed  i n tw o  m o nths

• 1 8  c entr es p ar ti c i p ate and  8 0%  o f  CP U  
o u ts i d e CE R N

• 36  6 00 j o b s  hav e b een r u n and  eac h j o b :
– p r o d u c i n g  b e t w e e n  2 5 0  a n d  5 0 0  e v e n t s  

– u s i n g  f r o m  3 2  t o  5 6  h o u r s  o n  1 G H z  P C

• It would have taken more than 170 years on a single 
P C
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Data Challenge’03 Data Challenge’03 -- R es u ltsR es u lts
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Data Challenge’03 Data Challenge’03 -- R es u ltsR es u lts

• Data Challenge c o - o r d i nated  f r o m  CE R N

• N o ne o f  the 1 8  c entr es ar e L H Cb  d ed i c ated  and  
to  f i r s t o r d er  ther e i s  no  d ed i c ated  L H Cb  
m anp o w er  to  o p er ate the c o m p u ti ng c entr es

• E x ter nal m anp o w er  need ed  to  p er f o r m  DC’03 –
i ntegr ates  to  ab o u t ~ 1 F T E

• L ar ge ex ter nal c entr es ar e no t ev en L H C 
d ed i c ated  li k e I N 2 P 3,  R A L  o r  K ar ls r u he.

• S o m e ex ter nal c entr e ar e no t ev en P ar ti c les  
P hy s i c s  d ed i c ated  li k e I m p er i al Co llege
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Data Challenge’04 Data Challenge’04 -- G o alsG o als

• R o b u s tnes s  tes t o f  the L H Cb  s o f tw ar e and  
p r o d u c ti o n s y s tem

• T es t o f  the L H Cb  c o m p u ti ng m o d el

• P er f o r m  d i s tr i b u ted  analy s es

• I nc o r p o r ati o n o f  the L CG  ap p li c ati o n ar ea 
s o f tw ar e i nto  the L H Cb  p r o d u c ti o n 
env i r o nm ent

• U s e o f  L CG  r es o u r c es / env i r o nm ent as  a 
s u b s tanti al f r ac ti o n ( > 5 0% )  o f  the p r o d u c ti o n
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Data Challenge’04 Data Challenge’04 -- N u m b er sN u m b er s

• P r o d u c ti o n o f  :
– 1 5 0  M i l l i o n  e v e n t s  o f  M i n i m u m  b i a s
– 5 0  M i l l i o n  e v e n t s  i n c l u s i v e  b  d e c a y s
– 2 0  M i l l i o n  e x c l u s i v e  b  d e c a y s  i n  t h e  c h a n n e l s  o f  
i n t e r e s t

• A ll ev ents  w i ll b e d i gi ti s ed
• M i ni m u m  B i as  and  i nc lu s i v e b  d ec ay s  p as s i ng 

the L 0 and  L 1  tr i gger  w i ll b e r ec o ns tr u c ted  
and  the enti r e ex c lu s i v e b  d ec ay s  as  w ell 

• T he Data Challenge w i ll b e r u n b y  the 
p r o d u c ti o n m anager  at CE R N  i n c lo s e 
c o llab o r ati o n w i th the L H Cb  p r o d u c ti o n s i te 
m anager s
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Data Challenge’04 Data Challenge’04 –– R o b u s tnes s  tes tsR o b u s tnes s  tes ts

• F i r s t u s e o f  the s i m u lati o n p r o gr am  Gauss

b as ed  o n G eant4

• I ntr o d u c ti o n o f  the new  d i gi ti s ati o n p r o gr am ,
B o o l e

• R o b u s tnes s  o f  the r ec o ns tr u c ti o n p r o gr am ,
B r un e l

• A ll the ap p li c ati o n w i ll u s e the P O O L
p er s i s tenc y  m ec hani s m  to  s to r e ev ent d ata 
and  S E A L  s er v i c es .
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Data Challenge’04 Data Challenge’04 –– c o m p u ti ng m o d el tes tsc o m p u ti ng m o d el tes ts

• T h e  o u t p u t  o f  B r u n e l ( D S T )  w i l l  b e  s t o r e d

• T h e  o u t p u t  o f  G a u s s  ( R A W )  a n d  B o o l e ( D I G I T S )  w i l l  
b e  s t o r e d  i f  t h e y  p a s s  t h e  t r i g g e r .

• P r e - s e l e c t i o n  o f  e v e n t s  b a s e d  o n  p h y s i c s  c r i t e r i a  w i l l  
b e  p e r f o r m e d  a f t e r  t h e  R e c o n s t r u c t i o n  a n d  m u l t i p l e  
D S T  o u t p u t  w i l l  b e  p r o d u c e d

• T h e  m a s t e r  c o p i e s  o f  R A W / D I G I T S  w i l l  b e  a b o u t  
1 4 T B  a n d  7 T B  f o r  t h e  D S T  - a l l  D S T s w i l l  b e  c o p i e d  
a t  C E R N .

• A  f a c t o r  o f  1 0  l e s s  s t o r a g e  i s  e x p e c t e d  f o r  p r e -
s e l e c t e d  e v e n t s  t h a t  w i l l  b e  r e p l i c a t e d  t o  a s s o c i a t e d  
T i e r s  1  t o  t e s t  t h e  d i s t r i b u t e d  a n a l y s i s
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Data Challenge’04 Data Challenge’04 –– r es o u r c e need sr es o u r c e need s

• T he CP U  r eq u i r em ents  i s  1 0 ti m es  w hat w as  
need ed  f o r  the Data Challenge 2 003 .

• Data Challenge w i ll b e o v er  3  m o nths
• A s s u m p ti o n:  G au s s  i s  tw i c e s lo w er  than 

S I CB M C
• N o t  n e c e s s a r i l y  G E A N T 4  p e r f o r m a n c e  b u t  s t i l l  
n e e d  t o  t u n e  G A U S S  t o  S I C B M C  l e v e l

• W e ex p ec t that m i ni m u m  o f  5 0%  o f  the CP U  
r es o u r c es  need ed  w i ll b e ac c es s ed  v i a L CG 1  
G r i d  p r o to ty p e
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Future Data ChallengesFuture Data Challenges

• T he 2 0 0 5  d ata Challenge 
– m i m i c k i n g  L H C  d a t a  t a k i n g ,  

– t e s t i n g  t h e  p e r f o r m a n c e  o f  H i g h  L e v e l  T r i g g e r ,  
r e c o n s t r u c t i o n  a n d  s t r e a m i n g  s o f t w a r e

– E v a l u a t i o n  o f  t h e  f e a s i b i l i t y  o f  a  f u l l  
r e c o n s t r u c t i o n  a t  2 0 0  H z  i n  t h e  O n l i n e  f i l t e r  f a r m

• E arly  2 0 0 6 ,  large stati sti c s 
si m ulati o n/ rec o nstruc ti o n f o r p hy si c s stud i es 
w i ll b e need ed  to  f urther assess the P hy si c s 
p erf o rm anc e o f  L H Cb



Grid Deployment Board – 9 th S ept’ 0 3 23

• D i s t r i b u t e d  M C  p r o d u c t i o n  s y s t e m  f o r  L H C b
– P r o d u c t i o n  t a s k s  d e f i n i t i o n  a n d  s t e e r i n g

– S o f t w a r e  i n s t a l l a t i o n  o n  p r o d u c t i o n  s i t e s

– J o b  s c h e d u l i n g  a n d  m o n i t o r i n g

– D a t a  t r a n s f e r s  

• A u t o m a t e s  m o s t  o f  t h e  p r o d u c t i o n  t a s k s
– m i n i m u m  p a r t i c i p a t i o n  o f  l o c a l  p r o d u c t i o n  m a n a g e r s

• PULL r a t h e r  t h a n  PUS H c o n c e p t  f o r  t a s k s
s c h e d u l i n g
– D i f f e r e n t  f r o m  t h e  D a t a G R I D a r c h i t e c t u r e

DIRAC – Distributed Infrastructure with 
Remote Agent Control
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Bookkeeping data
Monitoring info

Get jobs

Site C

Site C
Site C

Site D

SW agent

Production service

Monitoring service
Bookkeeping service

SW agent
SW agent

SW agent
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Gauss - v5

GenTag v7

Gauss - v5

Brunel - v12

Gauss - v5Gauss - v5

Brunel - v12

Pythia – v2

Workflow description

+
- E v e n t  t y p e
- A p p l i c a t i o n  o p t i o n s
- N u m b e r  o f  e v e n t s
- E x e c u t i o n  m o d e
- D e s t i n a t i o n  s i t e  …

P rodu ction ru n description

X M L  j ob  descriptions

P rodu ction m a na g er

Production DB

Web based 

edi t o r s

Job Description
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Production 
agent

batch 
system

Production
service

isQueueAvailable()

requestJob(queue)

SW distbn
service

installPackage()

Monitoring
service

submitJob(queue)

Bookkeeping
service

setJobStatus(step 1)

setJobStatus(step 2)

setJobStatus(step n)

…

sendBookkeeping()

Mass
Storage

sendFileToCastor()

addReplica()

R
un

ni
ng

 jo
b

Role of AgentRole of Agent
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Resource Broker

WN

WN

WN

DataGRID

Replica catalog

Production service

Monitoring service
Bookkeeping service

Castor

DataGRID portal

job.xml
JDL

Replica manager

CERN SE

DIRAC & the DIRAC & the Da ta G r i dDa ta G r i d
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• S t a n d a r d  L H C b  p r o d u c t i o n  j o b s  w e r e  u s e d  f o r  t h e  
t e s t s  
– J o b s  o f  d i f f e r e n t  s t a t i s t i c s  w i t h  8  s t e p s  w o r k f l o w .

• J o b s  s u b m i t t e d  t o  4  E D G  t e s t b e d R e s o u r c e  B r o k e r s
– k e e p i n g  ~ 5 0  j o b s  p e r  b r o k e r

• S o f t w a r e  i n s t a l l e d  f o r  e a c h  j o b  

29%3461195Medium (24)

36%5611556Total 

59%102171Short (6)

59%113190Mini (0.2)

Success rateSuccessTotalJob type (hours)

T o t a l  o f  ~ 3 0 0 K e v e n t s  p r o d u c e d  - E D G  
t e s t b e d a l r e a d y  a  “ c o m p e t i t i v e ”  L H C b  p r o d u c t i o n  s i t e  

The The ““ D a t a G r i dD a t a G r i d ”” E x p er i en c eE x p er i en c e
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Future of DIRACFuture of DIRAC

• G r i d  S e r v i c e s  b a s e d  a r c h i t e c t u r e ;

• M o s t  o f  t h e  s e r v i c e s  a r e  c o m i n g  f r o m  t h e  L C G  
d e v e l o p m e n t ;

• S o m e  c u s t o m  s e r v i c e s  t u n e d  f o r  t h e  L H C b  n e e d s

I n p u t  t o  t h e  
A R D A  R T A G  -
l o o k i n g  a t  
d i s t r i b u t e d  
a n a l y s i s
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• C o m p u t i n g  E l e m e n t  a s  a  s e r v i c e  w i t h :
– I n f o r m a t i o n  p r o v i d e r  i n t e r f a c e ;

– J o b  m a n i p u l a t i o n  i n t e r f a c e ;

• J o b  P r o x y  s e r v i c e :
– A l l o w s  t o  c o m m u n i c a t e  w i t h  j o b s  r u n n i n g  o n  W N ’ s

w i t h o u t  I P  c o n n e c t i o n s  t o  o u t s i d e  w o r l d .

• G r i d  w i d e  F i l e  c a t a l o g :
– P a s s i n g  i n p u t  a n d  o u t p u t  s a n d b o x e s ,  l o g  f i l e s ,  

s t d o u t / s t d e r r ,  e t c ;

– G r i d  F i l e  A c c e s s  L i b r a r y  c a n  b e  a  s o l u t i o n .  
• W r a p s  v a r i e t y  o f  s t o r a g e  a c c e s s  p r o t o c o l s  b e h i n d  a  f i l e  
s y s t e m  l i k e  i n t e r f a c e .

DIRAC development & needsDIRAC development & needs



Grid Deployment Board – 9 th S ept’ 0 3 31

DIRAC development & needsDIRAC development & needs

• R e p l i c a  m a n a g e m e n t  s e r v i c e ;
– M a n a g i n g  d a t a s e t s  t r a n s f e r s ,  b o o k k e e p i n g .

• L H C b  V O  p r o d u c t i o n  s e r v i c e :
– L H C b  u s e r s  j o b s  e x e c u t e d  o n  t h e  g r i d  s h o u l d  p a s s  
b y  t h e  p r o d u c t i o n  s e r v i c e ;

– A c c o u n t i n g ,  p o l i c i e s ,  p r i o r i t i e s ,  e t c

• S c h e d u l e r  s e r v i c e ;

• J o b  m o n i t o r i n g  s e r v i c e ;

• …
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Motivation and background

• A T L A S  a n d  L H C b  d e v e l o p  a p p l i c a t i o n s  w i t h i n  a  c o m m o n  
f r a m e w o r k :  G a u d i / A t h e n a

• B o t h  c o l l a b o r a t i o n s  a i m  t o  e x p l o i t  p o t e n t i a l  o f  G r i d  f o r  l a r g e -
s c a l e ,  d a t a - i n t e n s i v e  d i s t r i b u t e d  c o m p u t i n g

• A T L A S  a n d  L H C b  d e v e l o p  a p p l i c a t i o n s  w i t h i n  a  c o m m o n  
f r a m e w o r k :  G a u d i / A t h e n a

• B o t h  c o l l a b o r a t i o n s  a i m  t o  e x p l o i t  p o t e n t i a l  o f  G r i d  f o r  l a r g e -
s c a l e ,  d a t a - i n t e n s i v e  d i s t r i b u t e d  c o m p u t i n g

S i m p l i f y  m a n a g e m e n t  o f  a n a l y s i s  a n d  p r o d u c t i o n  j o b s  f o r  
e n d - u s e r  p h y s i c i s t s  b y  d e v e l o p i n g  t o o l s  f o r  a c c e s s i n g  G r i d  
s e r v i c e s  w i t h  b u i l t - i n  k n o w l e d g e  o f  h o w  G a u d i / A t h e n a  
w o r k s : Gaudi/ A t h e n a an d Gr id A l l ian c e  ( GA N GA )

G e n e r i c  t o o l s  i n t e r f a c i n g  t o  t h e  G r i d  c a n  b e  u s e d  a t  o t h e r  
e x p e r i m e n t s .

S i m p l i f y  m a n a g e m e n t  o f  a n a l y s i s  a n d  p r o d u c t i o n  j o b s  f o r  
e n d - u s e r  p h y s i c i s t s  b y  d e v e l o p i n g  t o o l s  f o r  a c c e s s i n g  G r i d  
s e r v i c e s  w i t h  b u i l t - i n  k n o w l e d g e  o f  h o w  G a u d i / A t h e n a  
w o r k s : Gaudi/ A t h e n a an d Gr id A l l ian c e  ( GA N GA )

G e n e r i c  t o o l s  i n t e r f a c i n g  t o  t h e  G r i d  c a n  b e  u s e d  a t  o t h e r  
e x p e r i m e n t s .
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Gaudi

Schematic on GANGASchematic on GANGA-- Gau d iGau d i -- Gr id  s er v icesGr id  s er v ices

E x is t in g  t o o l s  w il l  b e  us e d w h e r e v e r  p o s s ib l e
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Design IssuesDesign Issues

GANGA accessible 
t h r o u g h  C L I  an d  GU I  v ia 
P Y T H O N s/ w  bu s

3  GANGA co m p o n en t s:

• g en er al f u n ct io n alit y

• Gau d i sp ecif ic

• E x t er n al co m p o n en t s
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GUI SnapshotGUI Snapshot
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Short term plans

• G U I  &  C L I  f o r  w o r k i n g  w i t h  D a V i n c i  a n a l y s i s  j o b

• G A N G A  t o  w o r k f l o w  d e f i n i t i o n  m e c h a n i s m  o f  i t s  o w n

• J o b - o p t i o n s  e d i t o r

• S p l i t t i n g  c l o n i n g  p r o c e d u r e

• C a t a l o g u e  o f  j o b  a n d  s t a t u s

• P u l l  i n f o  f r o m  j o b s  – a l l o w i n g  a u t o m a t i c  u p d a t e s  o f  s t a t u s

• S i n g l e  p r o c e d u r e  f o r  s u b m i t t i n g  j o b s  t o  d i f f e r e n t  
“ b a t c h ” s y s t e m s  ( E D G ,  L S F ,  P B S ,  … )  f r o m  l o c a l  m a c h i n e
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Long term plans

• I n t e g r a t e  p r o d u c t i o n  j o b s  i n t o  G A N G A ;  i n t e r f a c e  w i t h  
D I R A C

• M o r e  s o p h i s t i c a t e d  w o r k f l o w  d e f i n i t i o n  e . g .  i n  c o n t e x t  o f  
D I R A C

• J o b - o p t i o n  e d i t o r  w i t h  s e n s i b l e  d e f a u l t s

• M o r e  s o p h i s t i c a t e d  S p l i t t i n g  c l o n i n g  p r o c e d u r e

• I n c r e a s e d  f u n c t i o n a l i t y  f o r  C a t a l o g u e  o f  j o b  a n d  s t a t u s

• J o b s  m o n i t r o i n g  b a s e d  o n  “ p u s h ” s y s t e m ;  i n t e g r a t e  w i t h  
N e t L o g g e r  f o r  G r i d

• I n t r o d u c e  c o n c e p t  o f  “ g a t e k e e p e r ” t o  a l l o w  j o b  
s u b m i s s i o n  t o  a n y  m a c h i n e  w h e r e  u s e r s  h a s  a c c e s s ;  
s o f t w a r e  i n s t a l l a t i o n
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DIRACDIRAC architecture with GANGA user interface architecture with GANGA user interface 

• G A N G A  s h o u l d  b e  u s e f u l  f o r  d e f i n i n g  a n d  e x e c u t i n g  
c o m p l e x  p r o d u c t i o n  a n d  a n a l y s i s  t a s k s :

– J o b  c o n f i g u r a t i o n

– J o b  s p l i t t i n g  a n d  s u b m i s s i o n

- J o b  m o n i t o r i n g

- C h e c k i n g  t h e  r e s u l t s
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SummarySummary

• E x p t  s / w  f r a m e w o r k  i s  i n  a  m a t u r e  s t a t e

• I t e r a t i v e  &  i n c r e m e n t a l  r e l e a s e s

• A l l  L H C b  e v e n t  d a t a  p r o c e s s i n g  a p p l i c a t i o n s  b a s e d  i n  o n  i t

• C u r r e n t l y  i n t e g r a t i n g  P O O L ,  S E A L ,  …

• N e w  d e v e l o p m e n t s :  c o n d i t i o n s  D B ,  d a t a  m a n a g e m e n t ,  …

• T h e  d a t a  p r o c e s s i n g G a u d i - b a s e d  a p p l i c a t i o n s  a r e  i n  g o o d  s t a t u s

• D I R A C  p r o d u c t i o n  s y s t e m  e s t a b l i s h e d  a n d  u s e d  v e r y  s u c c e s s f u l l y

• I n t e g r a t e d  i n t o  E D G  t e s t b e d

• N e e d s  t o  b e  d e v e l o p e d  &  i m p l e m e n t e d  i n t o  L C G

• P r o t o t y p e  G A N G A  e x i s t s  n o w

• D e v e l o p m e n t  a n d  i n t e g r a t i o n  i n t o  D I R A C


