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Architecture
� Sub-A r c h i t e c t ur e  o f  
G a ud i
– Sa m e  p r i n c i p l e s
– T r a n s i e n t / 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

� F o c us  o n  t h e  “ P h y s i c s  
A l g o r i t h m ”
� C o h e r e n t  a c c e s s  t o  “ a l l ”  
d e t e c t o r  d a t a
– G e o m e t r y ,  C a l i br a t i o n ,  
Sl o w  C o n t r o l ,  e t c .  
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Logical Structure
� The basic object is a Detector Element

– I d entif ication
– N av ig ation ( tree-lik e)
� DetElement as inf ormation center

– B e able to answ er any  d etector 
related  q u estion
» E . g .  g l o b a l  p o s i t i o n  o f  s t r i p # ,  t e m p e r a t u r e  

o f  d e t e c t o r ,  a b s o l u t e  c h a n n e l  g a i n ,  e t c .
– P lacehold er f or sp ecif ic cod e

» T h e  s p e c i f i c  a n s w e r s  w i l l  b e  c o d e d  b y  
“ P h y s i c i s t s ”

DetElement
*

M y Detec to r
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Geometry

D etec torD a ta
S erv i c e

A l g ori th m

T ra n s i en t
D etec tor S tore

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

D e t E l e m e n t

G e o m e t r y
I n f o

I G e o m e t r y I n f o

C a l i b r a t i o n

R e a d O u t
I R e a d O u t

I C a l i b r a t i o n

I D e t E l e m e n t

M u o n S t a t i o n

r e q u e s t
r e q u e s t :  g e t ,  u p d a t e

r e f e r e n c e

b e g i n E v e n t

C on d i ti on s
D B

O th er D B s

P ers i s ten c y
S erv i c e

C on v ers i on
S erv i c e

C on v ers i on
S erv i c e

C on v ers i on
S erv i c e



13 June 2002 L H C b  D et ec t o r  D es c r i p t i o n 7

Simplified Diagram
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Persistency based on XML files
� XML is used as persistent representation of the 
S truc ture,  G eom etry  and Material s ( ev entual l y  
al so C onditions)
�Mapping  eac h C + +  c l ass into an XML el em ent
– I nheritanc e em ul ation ( G eneric  and S pec ific  
D etec tor E l em ent)

– R el ationships using  “ Link s”  and sy m b ol ic  nam es
� A l l ow  m ath ex pressions w ith param eters and 
phy sic al  units
– U sing  ex pression ev al uator ( av ail ab l e in C LH E P )
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XML Files
� Separated XML files

– B y  su b -detec to r an d data ty pe ( stru c tu re,  
g eo m etry ,  m aterial)

– Lo w  c o u plin g  o f dev elo pm en ts
� Lin k s b etw een  files th ro u g h  referen c es

– allo w s to  see th e w h o le desc riptio n  as a sin g le 
XML tree

� V ersio n in g  do n e u sin g  C V S
� P o ssib le m ig ratio n  to  th e “ C o n ditio n s D B ”
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XML Converters
� Capable of converting (one way for the time being) XML 
into C+ +  obj ects
– U s ing D O M interface (Xerces -C)
– S pecific converters  for s pecific “ D etE lement”  (to be 
provid ed  by u s ers )

� A vailable Converters
– S tru ctu re:  Catalog, D etE lement
– G eometry:  LV olu me,  S u rface,  S olid s  (variou s  s hapes ,  
boolean),  P V olu mes  (parametric)

– Materials :  I s otope,  E lement,  Mix tu re,  
T abu lated P roperty



13 June 2002 L H C b  D et ec t o r  D es c r i p t i o n 11

XML Detector Description Editor
� Developed a graphical editor to “hide” XML to 
the en d-u s ers  ( phy s icis ts )
– I t u n ders tan ds  ou r m odel ( DT D)
– B u t it’ s  gen eric ( pos s ib le to u s e an other DT D)
– I t u n ders tan ds  “lin k s ” an d allow  u s  to edit a 
w eb  of  XML f iles  as  a s in gle tree

– I t’ s  im plem en ted in  J ava ( portab le)
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XMLEditor
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Conditions DB
� Accessing detector conditions data (calibration, slow 
control, alignm ent, etc. )  sh ou ld be th e sam e as geom etry  
data
– T im e v alidity  p eriod and V ersioning in addition
– C onditions are integrated into th e transient data m odel
– C onv erters are resp onsible f or conv erting f rom  
database rath er th an f rom  X M L

� C onditions are attach ed to D etector E lem ents as f or 
geom etry
– each  elem ent h as m any  conditions (calibration, 
alignm ent, slowcontrol, f astcontrol … )
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Conditions DB Implementation
� Condition objects are stored in XML
� T h e XML f rag m ents are stored u sing  th e O racl e 
condition D B  dev el op ed by  I T
� XML ref erences are u sed to sel ect betw een XML 
and condition D B  :
– <conditionref  
h ref = “ . . /E cal /condition. x m l #caE cal " />    � XML

– <conditionref  
h ref = “ cond: //dd/Cal ibration/E cal /caE cal " />  
� D ataB ase
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Geometry Visualization
� Visualization is 
e sse ntial f or  d e v e lop ing  
th e  g e om e tr y
– A p p lic ab le  at th e  
d if f e r e nt d ata 
r e p r e se ntations

� G e ne r ic  g e om e tr y  
inf or m ation c onv e r sion 
to 3 D  g r ap h ic s d ata
� P anor am ix (O nX )

Transient
S to re

Structure+G eo m etry

V i s ua l
C n v Sv c

G 4
G eo m etry

G i g a
C n v Sv c

D isp l ay

V i s ua l
C n v Sv c D isp l ay

C n v Sv c

V i s D isp l ay
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Interfacing With Geant4
�We integrate Gaudi with Geant4 by providing a 
num ber of  “ Gaudi S ervic es ”  ( GiGa)
� T he GiGaGeom C nvS vc is  abl e to c onvert trans ient 
obj ec ts  ( D etE l em ,  L V ol um e,  S urf ac es ,  etc . ) into 
G4 geom etry obj ec ts
– T he c onvers ion does  not req uire “ us er”  c ode
– F l ex ibil ity in m apping Gaudi m odel  to Geant4 
m odel

� S ingl e s ourc e of  Geom etry inf orm ation
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Status of LHCb Detector Description
� The D et D es c f r a m ew o r k  i s  f u l l y  f u n c t i o n a l  
( t r a n s i en t  c l a s s es ,  X M L  D TD ,  X M L  c o n v er t er s ,  
ed i t o r ,  et c )
� A l l  s u b -d et ec t o r s  a r e a l r ea d y  d es c r i b ed  
( s t r u c t u r e,  g eo m et r y  a n d  m a t er i a l s )  u s i n g  t he 
p r o v i d ed  f r a m ew o r k
� V i s u a l i z a t i o n  b a s ed  o n  O n X  :  P a n o r a m i x .  A l l o w s  t o  
s ee g eo m et r y ,  ev en t s ,  hi s t o g r a m s ,  …
� C o n v er s i o n  t o  G ea n t 4  t hr o u g h G i G a i s  c o m p l et e
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Example 1 : V elo  an d  R i c h 1



13 June 2002 L H C b  D et ec t o r  D es c r i p t i o n 19

Example (2) : Zoom on Ec al


