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Definition of Terms
– Algorithm

» Atomic data processing unit (visible & controlled by the 
f ramew ork )  

» W ritten by physicists,  C alled once per physics event
– S e rv ic e

» G lobally available sof tw are component providing some 
f unctionality

– D a ta  O b j e c t
» Atomic data unit (visible and managed by transient data store)

– T ra n s ie n t S tore
» C entral service and repository f or obj ects (load on demand)
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Interfaces

Concrete
A l g ori th m

E v entD a ta S v c IDataProviderSvc

IDataProviderSvc

IH is tog ram Svc

IM es s ag eSvc

IA l g orith m IProp erty

O b j _ B

D etectorD a ta S v c

H i s tog ra m S v c

M es s a g eS v c

P a rti cl eP rop erty S v c IParticl eProp erty Svc

A p p l i ca ti onM g r ISvcL ocator

O b j _ A
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Interfaces in Practice

class I M y I n t e r f ace {
v i r t u al v o i d d o S o m e t h i n g ( i n t a, d o u b le  b  )  =  0 ;
}

# i n clu d e  “I M y I n t e r f ace . h ”

C li e n t A lg o r i t h m : : m y M e t h o d ()  {
/ /  D e clar e  t h e  i n t e r f ace
I M y I n t e r f ace * m y i n t e r f ace ;  
/ /  G e t  t h e  i n t e r f ace  f r o m  so m e w h e r e
se r v i ce (“M y S e r v i ce P r o v i d e r ”, m y i n t e r f ace ) ;
/ /  U se  t h e  i n t e r f ace
m y i n t e r f ace ->d o S o m e t h i n g ( 1 0 , 1 0 0 . 5 ) ;
}

ClientAlgorithm.c p p

I M y I nterf a c e.h
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Gaudi S e r v ic e s
– JobOptions S e r v ic e
– M e ssa g e  S e r v ic e
– P a r tic l e  P r ope r tie s 
S e r v ic e
– E v e nt D a ta  S e r v ic e
– H istog r a m  S e r v ic e
– N-tu pl e S e r v ic e
– D e te c tor  D a ta  S e r v ic e
– M a g ne tic  F ie l d  S e r v ic e

– T r a c k ing  M a te r ia l  
S e r v ic e
– R a nd om  Nu m be r  
G e ne r a tor
– C h r ono S e r v ic e
– ( P e r siste nc y  S e r v ic e s)
– ( U se r  I nte r f a c e  &  
V isu a l iz a tion S e r v ic e s)
– ( G e a nt4  S e r v ic e s)
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Algorithm & Transient Store

Algorithm
A

Algorithm
B

Algorithm
C

Transient
S to re

Data T1

Data T2 ,  T3

Data T2

Data T3 ,  T4

Data T4

Data T5

Data T1Data T1

Data T5
Real dataflow
A p p ar en t dataflow
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Data Reside In Data Store

� Tree - s i m i l a r t o  f i l e s y s t em
� I d en t i f i c a t i o n b y  p a t h

”/E v e n t /M C E v e n t /M C E c a l H i t ”
”/d d /G e o m e t r y /E c a l /S t a t i o n 1 ”
� O b j ec t s  l o a d ed  o n  
d em a n d
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Understanding Transient Store Loading

(5) Register

(2 ) S ea rc h  in  S to re

D a ta  S to re

U n su c c essf u l  if  req u ested
o b j ec t is n o t p resen t

(3 ) Req u est l o a d

P ersisten c y
S erv ic e

C o n v e r t e rC o n v e r t e rConverter

(4 ) Req u est c rea tio n

C o n v ersio n
S erv ic e

Request 
d i sp a tc h er
O ra c l e,  X M L ,  

RO O T , . .

D a ta
S erv ic eA l go rith m

(1 ) retriev eO b j ec t(…)

T ry  to  a c c ess
a n  o b j ec t d a ta



Detector Description
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Detector Description
� Logical Structure
– B reak d ow n  of  d etectors
– I d en tif ication
� G eom etry  Structure
– H ierarch y  of  geom etrical v olum es
– LogicalV olum es ( un p laced  d im en s ion ed  s h ap e)
– P h y s icalV olum es ( p laced  v olum e)
� O th er d etector d ata
– C alib ration ,  A lign m en t,  R ead out m ap s ,  Slow  con trol,  
etc.
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Logical Structure
� The basic object is a D etector  E l em en t

– I d en tif ication
– N av ig ation  ( tr ee-l ik e)

� D etE l em en t as in f or m ation cen ter
– B e abl e to an sw er  an y  d etector  r el ated  
q u estion
» E . g .  g l obal  p osition  of  str ip # ,  
tem p er atu r e of  d etector ,  absol u te 
chan n el  g ain ,  etc.

– P l acehol d er  f or  sp ecif ic cod e
» The sp ecif ic an sw er s w il l  be cod ed  
by  p hy sicists

DetElement
*

M y Detec to r
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Transient
D etec to r S to re

Algorithm Accessing Detector Data

G eo m etry

D etec to rD ata
S erv ic e

A l g o rith m

• Manages store
• S y nc h roni z ati on u p d ates

D etE l em ent

G eom etryI nf o
I G eom etry I nf o

C al i b rati on

R ead O u t
I R ead O u t

I C al i b rati on

I D etE l em ent

Mu onS tati on

req u est

ref erenc e

C o nd itio ns
D B

O th er D B s

P ersistenc y
S erv ic e

C o nv ersio n
S erv ic e

C o nv ersio n
S erv ic e

C o nv ersio n
S erv ic e
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Algorithm Accessing Detector Data
// Algorithm code fragment (initializ e()  or ex ecu te() )

S martD ataP tr<M y D etE lement> my det(detS v c() ,
" S tru ctu re/L H C b /M y D et" ) ;

if( ! my det )  {
log << M S G : : E R R O R  << " C an' t retriev e M y D et"  << endms g;
retu rn S tatu s C ode: : F AI L U R E ;
}
. . .
// get the nu mb er of s u b -D etectorE lements
ndet = my det->childI D etectorE lements () . s iz e()
// get the material
material = my det->geometry () ->lv olu me() ->materialN ame() ;
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Geometry Information
� Constructed using L ogica l  a nd P h y sica l  V ol um es (G ea nt 4 )
– L ogica l  V ol um e:  U np l a ced detector describ ed a s a  sol id 
of  a  giv en  m a teria l  (op tiona l )   a nd a  set of  da ugh ters 
(p h y sica l  v ol um es) .
– P h y sica l  V ol um e:  P l a cem ent of  a  l ogica l  v ol um e 
(rota tion &  tra nsl a tion) .

� S ol ids
– A  num b er of  b a sic sh a p es (b ox es,  tub es,  cones, trds,  
sp h eres, …)  w ith  dim ensions
– B ool ea n sol ids (unions,  intersections a nd sub tra ctions)
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Algorithm Accessing Geometry Info

HepTransform3D& matrix()       // To Local
HepTransform3D& matrixI nv ()    // To G lob al
HepP oint3D toLocal( HepP oint3D& )
HepP oint3D toG lob al( HepP oint3D& )
b ool isI nsid e( HepP oint3D& )
string b elong sToP ath ( HepP oint3D& )
I G eometry I nfo* b elong sTo( HepP oint3D& )
. . .
fu llG eoI nfoF orP oint( HepP oint3D&,  . . . )
string lV olu meN ame()
I LV olu me* lv olu me() . . .

IGeometryInfo

IGeometryInfo* g eom = myd etel em-> g eometry( ) ;
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Two Hierarchies

DetElement
LHCb

Structure G eo m etry

DetElement
LHCb

DetElement
T r a c k i n g

DetElement
Ca l o

DetElement
HCA L

DetElement
E CA L

DetElement
M o d u l e 2

DetElement
M o d u l e 1

L V o lu me
E x p e r i m e n t

P V o lu me P V o lu me P V o lu me

L V o lu me
E CA L

L V o lu me
HCA L

L V o lu me
R I CH

P V o lu me P V o lu me

L o g i ca l  s tructure G eo m etry  s tructure

L V o lu me
HCA LM o d u l e
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Class Diagram (Simplified)

DetectorElement

M u onS ta ti on

G eometry
I nf o

I G eometry I nf o

R ea d O u t

H i era rch y

C a li b ra ti on

I R ea d O u t

I C a li b ra ti on

Specific detector 
des cription  

q u es tion s  from  
a l g orith m s

L V olu me

P V olu me

Da ta O b j ect

S oli d
I S oli d

M a teri a l

ElementM i x tu re

I M a teri a l

Detector Description G eom etry M a teria l

I DetectorElement I L V olu me

S oli d S oli dS oli d B ox

I s otop e
I P V olu me

*

*

* *

A s s ocia tion  
res ol v ed on  
dem a n d
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Transient Store Organization

� Standard G au diT rans i e nt Sto re
– “C atal o g s ” o f  L o g i c al  
V o l u m e s  and M ate ri al s
– “Stru c tu re ” as  a tre e
– A l l  e l e m e nts  i de nti f i e d 
w i th  nam e s  o f  th e  
f o rm :  /x x x /y y y /z z z z
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Persistency Based on XML Files
� XML is used as persistent representation of 
th e S truc ture,  G eom etry  and Material s
� W h y  XML?

• I nstead of inv enting  our ow n form at use a 
standard one ( ex tendib l e)

• Many  av ail ab l e P arsers and T ool s
• S trateg ic  tec h nol og y  
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The L H C b D et ec t o r  D TD

– Divided into 3 main parts
» s t r u c t u r e
» g e o m e t r y
» m a t e r i a l

– E x t e r n a l D T D s ,  t o  b e  r e f e r e n c e d  i n  e v e r y L H C b
X M L  f i l e s
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Some Specificities
• Expressions evaluator – units &  f unc tions k now n

1 2 . 2 * m m  +  . 1 7 * m  /  t a n  ( 3 4 * d e g r e e )

• parameter : a kind of macro
<p a r a m e t e r  n a m e = " I n C e l l "  v a l u e = " 4 0 . 6 6 6 7 * m m " / >
<p a r a m e t e r  n a m e = " M i d C e l l "  v a l u e = " 1 . 5 * I n C e l l " / >

protocol://hostname/path/file.x ml#O b j ectI D

• R eferences  : el ement +  “ref”
<d e t e l e m r e f  h r e f = " L H C b / s t r u c t u r e . x m l #L H C b " / >



July 3, 2002 24 / 5 7D e t e c t o r  D e s c r i p t i o n  i n  L H C b  – E x t e n d e d  v e r s i o n

Structure Elements

– D D D B  :  t h e  r o o t
– c a t a l o g :  a  l i s t
– d e t e l e m :  a  d e t e c t o r  e l e m e n t
– g e o m e t r y I n f o :  c o n n e c t i o n  t o  
t h e  g e o m e t r y

– u s e r P a r a m e t e r ( V e c t o r )  :  h o o k  
f o r  a d d i n g  p a r a m e t e r s

– s p e c i f i c  :  h o o k  f o r  e x t e n d i n g  
t h e  D T D

<DDDB>
<c a t a l o g n a m e =“ …" >
<d e t e l e m n a m e =“ …" >
<g e o m e t r y i n f o

l v n a m e =“ …”
n p a t h =“ …”
s u p p o r t =“ …” / >

<u s e r P a r a m e t e r
c o m m e n t =“ …”
n a m e =“ …”
t y p e =" s t r i n g " >

…
</ u s e r P a r a m e t e r >
<s p e c i f i c >
…

</ s p e c i f i c >
</ d e t e l e m >

</ c a t a l o g >
</ DDDB>
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Geometry Elements (1)

– D D D B : the root
– c a t a l o g : a  l i s t
– l o g v o l : l og i c a l  v ol u m e
– p h y s v o l : p hy s i c a l  
v ol u m e

– p a r a m p h y s v o l ( 2 D ) ( 3 D )  : 
rep l i c a ti on  of  p hy s i c a l  
v ol u m es

– t a b p r o p e r t y : ta b u l a ted  
p rop erti es

<DDDB>
<c a t a l o g n a m e =“ … ” >
<l o g v o l m a t e r i a l =“ … ”

n a m e =“ … ” >
<p h y s v o l  l o g v o l =“ … ”

n a m e =“ … ” / >
</ l o g v o l >
<l o g v o l n a m e =“ … ” >
<p a r a m p h y s v o l n u m b e r =" 5 " >
<p h y s v o l  l o g v o l =“ … ”

n a m e =“ … ” / >
<p o s X Y Z z =" 2 0 * c m " / >
</ p a r a m p h y s v o l >
</ l o g v o l >
</ c a t a l o g >
</ DDDB>
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Geometry Elements(2)

– p o s X Y Z , p o s R P h i Z , p o s R T h P h i : 
t r a n s l a t i o n s

– r o t X Y Z , r o t A x i s : r o t a t i o n s
– t r a n s f o r m a t i o n : c o m p o s i t i o n  o f  
t r a n s f o r m a t i o n s

– b o x , t r d , t r a p , c o n s , t u b , s p h e r e ,
p o l y c o n

– u n i o n , i n t e r s e c t i o n , s u b t r a c t i o n :
b o o l e a n s o l i d s

– s u r f a c e

<subtraction name="sub2">
<box  name="box 3 “

siz eX ="1 * m“
siz eY ="1 * m“
siz eZ ="1 5 * cm"/ >

<tubs name="tub2“
outerR ad ius="1 5 * cm“
siz eZ ="25 * cm"/ >

</ subtraction>
<p osX Y Z z ="-4 0 * cm"/ >
<rotX Y Z  rotX =“9 0 * d eg ree”/ >
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Material Elements

– m a t e r i a l s  : the root
– c a t a l o g : a  l i s t
– t a b p r o p e r t y : ta b u l a ted  
p rop erti es

– a t o m
– i s o t o p e
– e l e m e n t : a  m i x tu re of  
i s otop es

– m a t e r i a l : m i x tu res  of  
el em en ts  or m a teri a l s

<isotope A="11*g/mole“
n a me="B or _ 11“ …/>

<elemen t n a me="B or on “
sy mb ol="B “ …>

<isotoper ef  h r ef ="# B or _ 10 “
f r a c tion ma ss="0 . 2 0 "/>

<isotoper ef  h r ef ="# B or _ 11“
f r a c tion ma ss="0 . 8 0 "/>

</elemen t>
<elemen t n a me="O x y gen “

sy mb ol="O “ …>
<a tom A="16 *g/mole“

Z ef f ="8 . 0 0 0 0 "/>
</elemen t>
<ma ter ia l n a me="C O 2 “ …>
<c ompon en t n a me="C a r b on “

n a toms="1"/>
<c ompon en t n a me="O x y gen “

n a toms="2 "/>
</ma ter ia l>
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XmlEditor
– Explorer-li k e X M L  v i ew er
– N o n eed  t o k n ow  X M L  s y n t a x
– C h ec k s  t h e D T D  w h en  open i n g  a  f i le
– A llow s  c opy ,  pa s t e a n d  d ra g  a n d  d rop of  n od es
– A llow s  v i ew  of  s ev era l f i les  a t  t h e s a m e t i m e
– H i d e ref eren c es  a c ros s  f i les

Ea s y  XM L  e dition
$LHCBSOFT/D e t /X m l E d i t o r /v * /s c r i p t s /x m l E d i t o r ( . b a t )
http://l hc b -c o m p.w e b .c e r n .c h/l hc b -c o m p/F r a m e w o r k s /D e tD e s c /D o c u m e n ts /X m l E d i to r .pd f
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XMLEditor
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Conversion From XML to C++

– Converters used to build C++ obj ets f rom  X M L
– O ne c onverter p er obj ec t ty p e

» XmlDetectorElementCnv
» XmlL V olu meCnv
» XmlM i x tu reCnv
» XmlM u onS ta ti onCnv
» …
» XmlM y S u b DetCnv

– a lm ost 1  to 1  m a p p ing  betw een X M L  elem ents a nd C++ obj ec ts
– U ses th e x erc es-C p a rser – Could use a ny  D O M  p a rser
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First Summary
–We are able to reach the geometry 
d es cri p ti on  f rom the C ++ tran s i en t w orld
– E v erythi n g i s  tran s p aren t f or the C ++ u s er,  
there i s  n o n eed  to k n ow  i t comes  f rom X M L

– A t thi s  p oi n t,  w e hav e n o w ay to ex ten d  the 
s chema an d  es p eci ally to ad d  s p eci f i c 
p arameters  to a d etector elemen t
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Specializing Detector Elements

1. a d d i n g u s e r P a r a m e t e r ( v e c t o r ) s  t o  d e f a u l tD e t e c t o r E l e m e n t s
2 . e x t e n d i n g  a n d  s p e c i a l i z i n g  t h e D e t e c t o r E l e m e n t

o b j e c t  i n  C ++ ,  u s i n g u s e r P a r a m e t e r s i n  X M L
3 . e x t e n d i n g  X M L  D T D  a n d  w r i t i n g  a  d e d i c a t e d  

c o n v e r t e r
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�Two elements :
<u ser P a r a meter > a nd  <u ser P a r a meter V ec tor >

� 3  str i ng  a ttr i b u tes : na me,  ty p e a nd  c omment
� O ne v a lu e g i v en a s tex t

Specializing by using U ser P ar am et er [ V ect o r ]

<u s e r P a r a m e t e r
c o m m e n t = “b l a b l a b l a ”
n a m e = “d e s c r i p t i o n ”
t y p e = “s t r i n g ”>

C a l i b r a t i o n  c h a n n e l s
</ u s e r P a r a m e t e r >

<u s e r P a r a m e t e r V e c t o r
n a m e = “N b C h a n n e l s ”
t y p e = “i n t ”
c o m m e n t = “b l a b l a ”>

5 3 0   2 3 0
5 7 0  2 7 0

</ u s e r P a r a m e t e r V e c t o r >
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C++ A P I  f o r u s e r P a r a m e t e r s
� M e t h o d s  o n D e t e c t o r E l e m e n t f o r u s e r P a r a m e t e r s :

� string u se rP a ra m e te rA sS tring ( string na m e )
� d o u b l e u se rP a ra m e te rA sD o u b l e ( string na m e )
� int u se rP a ra m e te rA sI nt ( string na m e )

� T h e  e q u i v a l e n t  e x i s t  f o r u s e r P a r a m e t e r V e c t o r s
std::string description = el em ->u serP a ra m eterA sS tring ( " description" ) ;
std::v ector< int> ch a nnel N b s = el em ->u serP a ra m eterV ectorA sI nt ( " N b C h a nnel s" ) ;

l og < <  M S G ::I N F O  < <  description < <  "  : “;
f or ( std::v ector< int>::itera tor it = ch a nnel N b s. b egin( ) ;

it ! = ch a nnel N b . end( ) ;
it+ + )

l og < <  * it;
l og < < endreq ;
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� Free extension of the D etec torE l em ent c l a ss
� S p ec ific  initia l iz a tion u sing  initia l iz e( )
– c a l l ed  a fter c onv ersion
– a c c ess to u serP a ra m eters
� A  c onv erter is need ed  b u t v ery  sim p l e ( 4  l ines)

#include “D et D es c/X m lU s er D et E lem C nv . h ”
#include “M y D et E lem . h ”
s t a t ic C nv F a ct o r y
<X m lU s er D et E lem C nv <M y D et E lem >  >  s _ f a ct o r y ;
co ns t  I C nv F a ct o r y &  X m lM y D et E lem C nv F a ct o r y =  s _ f a ct o r y ;

#include “D et D es c/X m lU s er D et E lem C nv . h ”
#include “M y D et E lem . h ”
s t a t ic C nv F a ct o r y
<X m lU s er D et E lem C nv <M y D et E lem >  >  s _ f a ct o r y ;
co ns t  I C nv F a ct o r y &  X m lM y D et E lem C nv F a ct o r y =  s _ f a ct o r y ;

Extending Detector Elements



July 3, 2002 36 / 5 7D e t e c t o r  D e s c r i p t i o n  i n  L H C b  – E x t e n d e d  v e r s i o n

Full C us t o m i z a t i o n

– extension of the DTD to define new XML el em ents
– p a r sing  of the new XML c ode u sing  the
xer c es p a r ser
– “r ea l ” c onv er ter s to initia l iz e C++ ob j ec ts 
a c c or ding  to XML
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The <Specific> Element
<?x m l v e r s i o n = " 1 .0 "  e n c o d i n g = " U T F -8 " ?>
<! D O C T Y P E  D D D B  S Y S T E M  “e x t e n d e d D t d .d t d ”>
<D D D B >
<d e t e l e m  c l a s s I D = " 7 2 9 4 "  n a m e = " H e a d " >
<g e o m e t r y i n f o …/ >
<s p e c i f i c >
<c h a n n e l S e t d e s c r i p t i o n = “…"  n a m e = " C o n t r o l s " >
<c h a n n e l s  d e s c r i p t i o n = " I n p u t s " n b = " 2 0 " / >
<c h a n n e l s  d e s c r i p t i o n = " O u t p u t s " n b = " 1 5 0 " / >
</ c h a n n e l S e t >
<c h a n n e l S e t d e s c r i p t i o n = “…"  n a m e = " D a t a " >
<c h a n n e l s  d e s c r i p t i o n = " h e a d " n b = " 2 0 0 0 " / >
</ c h a n n e l S e t >
</ s p e c i f i c >
</ d e t e l e m >
</ D D D B >
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Writing a Converter
�One needs :
– t o  g et  a  C ++ r ep r esent a t i o n o f  t h e X M L  
( D OM  t r ee)
– t o  dea l  w i t h  ex p r essi o ns a nd p a r a m et er s
– t o  r eu se ex i st i ng  c o de ( o nl y  c o nv er t  sp ec i f i c  
X M L  el em ent s ! ! ! )
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Implementing the Converter
� Real converter =
1. ex tens i on of X m lU s erD etE lem C nv<D eT y p e>
2 . i m p lem entati on of  m eth od

S t a t u s C o d e i _ f i l l S p e c i f i c O b j ( D O M _ E l e m e n t , D e T y p e * )

– i_f il l S p e c if ic O b j i s  called  once p er d i rect ch i ld  of  tag  
<s p eci f i c>

– th e D O M _ E lem ent i s  g i ven,  th e D eT y p e ob j ect w as  created  
and  m u s t b e p op u lated

– all oth er elem ents  ( not i ns i d e <s p eci f i c>)  are au tom ati cally  
converted
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Converter Example (1)
class X m lM y D e t E le m C n v :
p u b li c X m lU se r D e t E le m C n v <M y D e t E le m >  {

p u b li c:
X m lM y D e t E le m C n v (I S v cL o cat o r * sv c) ;
~X m lM y D e t E le m C n v ()  { }

p r o t e ct e d :
v i r t u al S t at u sC o d e i _ f i llS p e ci f i cO b j
(D O M _ E le m e n t ch i ld E le m e n t ,
M y D e t E le m * d at aO b j ) ;

} ;

st at i c C n v F act o r y <X m lM y D e t E le m C n v >  s_ F act o r y ;
co n st I C n v F act o r y & X m lM y D e t E le m C n v F act o r y =  s_ F act o r y ;

X m lM y D e t E le m C n v ::X m lM y D e t E le m C n v (I S v cL o cat o r * sv c)  :
X m lU se r D e t E le m C n v <M y D e t E le m >  (sv c)  { }
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Converter Example (2)
StatusCode XmlMyDetElemCnv: : i _ f i llSp ec i f i c O b j
(DO M_ Element c h i ldElement, MyDetElem* dataO b j )  {

std: : str i ng elementN ame =
dom2 Std (c h i ldElement.g etN odeN ame() ) ;

i f  (" c h annelSet"  == elementN ame)  {
c onst std: : str i ng  name = dom2 Std
(c h i ldElement.g etA ttr i b ute (" name" ) ) ;
c onst std: : str i ng  desc r i p ti on = dom2 Std
(c h i ldElement.g etA ttr i b ute (" desc r i p ti on" ) ) ;
dataO b j ->addCh annelSet(name, desc r i p ti on) ;
…
} else {
…

}



Panoramix
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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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Panoramix

– Events and Geometry viewer
– T ak es L H C b sp ec if ic ities into ac c ou nt

» references
» l o g i ca l  v o l u m es h i era rch y
» su b D et ect o rs

– I nterac tive move inside th e g eometry

$LHCBSOFT/V i s /P a n o r a m i x /v * /s c r i p t s /p a n o r a m i x ( . b a t )
http://www.l a l .i n 2 p3 .f r /S I /P a n o r a m i x /tu to r i a l /tu to r i a l .htm l
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Panoramix G U I
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Event Visualization
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Zoom on E c a l
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The V i s u a l i z a t i o n S v c
� A G a u d i  s e r v i c e
� U s e d  b y  P a n o r a m i x / G e a n t 4  c o n v e r t e r s
� Al l o w s  i n d e p e n d e n t  c u s t o m i s a t i o n  o f  v i s u a l i z a t i o n ,  s h a r e d  b y  a l l  v i s u a l i z a t i o n  s o f t w a r e s
� T a k e s  i n t o  a c c o u n t  :
– c o l o r s  ( w i t h  a l p h a  c h a n n e l )
– v i s i b i l i t y
– o p e n  s t a t u s
– d i s p l a y  m o d e  ( w i r e  F r a m e ,  P l a i n )
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Geant4
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Interfacing With Geant4
�We integrate G au d i w ith  G eant4  b y  p ro v id ing a nu m b er o f  “G au d i S erv ic es ” (G iG a)
� T h e G iG aG eo m C nv S v c is  ab l e to  c o nv ert trans ient 
o b j ec ts  (D etE l em , L V o l u m e, S u rf ac es , etc . ) into  
G 4  geo m etry  o b j ec ts
– T h e c o nv ers io n d o es  no t req u ire “u s er” c o d e
– F l ex ib il ity  in m ap p ing G au d i m o d el  to  G eant4  
m o d el

� S ingl e s o u rc e o f  G eo m etry  inf o rm atio n
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GiGa Ge o m e t r y  C o n v e r s io n
� Unidirectional
� C onv ers ion of  trans ientdetector des crip tion ( com m on)  into G eant4rep res entation
� G au di C onv ers ion S erv ice and C onv erters
– V olu m es  &  S u rf aces
– M aterials
� I ns tantiation of S ens itiv e D etector and M ag netic F ield ob j ects  th rou g h  A b s tract F actory p attern

Geo Conversion Geo Conversion 
S ervic eS ervic e

Convert erConvert er Convert erConvert er

Geant4Geant4
M ater i al sM ater i al s

S ens i ti v eS ens i ti v e
D etec to r sD etec to r s Geant4Geant4

V o l u m esV o l u m es

V ol u m esV ol u m esM a t eria l sM a t eria l s
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Condition Database
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Conditions DB
� Detector conditions data (calibration, slow control, alig nm ent, etc. )  are ch aracteriz ed by :

» Time validity period
» V ers ion

� T h e conditions data obj ects will also ap p ear 
in th e Detector T ransient S tore
� T h e p ersistency  of  conditions data is done 
with  th e C onditions DB  (I T  p rodu ct)
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Condition Data Object
�“B l o c k ” o f  d a t a  b e l o n g i n g  t o  s o m e  d e t e c t o r  e l e m e n t
– c o d e d  i n  X M L
– s e e n  a s  a  B L O B  b y  t h e  d a t a b a s e
� T i m e  ( C o n d D B K e y )  v a l i d i t y  r a n g e
– [ s i n c e ,  t i l l ]
– C o n d D B K e y i s  a  6 4  b i t  i n t e g e r  n u m b e r .  S u f f i c i e n t  
f l e x i b i l i t y  ( a b s o l u t e  t i m e  i n  n s ,  r u n  n u m b e r ,  e t c . )
� V e r s i o n
– S e q u e n c e  v e r s i o n  n u m b e r
� E x t r a  i n f o r m a t i o n
– T e x t u a l  d e s c r i p t i o n ,  i n s e r t i o n  t i m e ,  e t c .
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ConditionsDB:  I nte g r a tion in G a u di

Conditions
D BICondDataMgr

ICondDataA c c e s s

D e te c tor D a ta
S e r v ic e

A l g or ith m

T r a nsie nt
D e te c tor  S tor e

• Manage s  s tore
• S y nc h roni z ati on u p date s

De tE l e m e nt

G e om e try
Inf o

IG e om e try Inf o

R e adO u t

Cal i b rati on

IR e adO u t

ICal i b rati on

IDe tE l e m e nt

Mu onS tati on

Conditions 
D B

S e r v ic e s

re q u e s t
re q u e s t:  ge t,  u p date

re f e re nc e

b e gi nE v e nt
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Conditions Conversion Service

Conditions
D B

ICondDataMgr

ICondDataA c c e s s

D e te c tor D a ta
S e r v ic e

CnvCnvCnv

addre s s ( f ol de rN am e ,  tag,  ti m e )

CondB a se
ne w { }

M y Cond u p date X M L
Conv e r sion
S e r v ic e

P e r siste nc y
S e r v ic e

CondD B
Conv e r sion
S e r v ic e

L H Cb sp e c if ic
T r a nsie nt

S tor e
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Conditions DB Implementation
� The d a t a b s e u s ed  i s  O R A C L E  t hr o u g h t he I T i m p l em en t a t i o n  o f  t he i n t er f a c e a l r ea d y  u s ed  f o r  o b j ec t i v i t y .
� X M L  r ef er en c es  a r e u s ed  t o  s el ec t  b et w een  p l a i n  X M L  a n d  c o n d i t i o n  D B  :
– <c o n d i t i o n r ef  
hr ef =“. . /E c a l /c o n d i t i o n . x m l #c a E c a l " />    � X M L
– <c o n d i t i o n r ef  
hr ef =“c o n d : //d d /C a l i b r a t i o n /E c a l /c a E c a l " />     
� D a t a B a s e


