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• D A Q  t a s k s  &  r e q u i r e m e n t s
• R e v i e w  o f  t h e  r / o  e l e c t r o n i c s  ( i n c l .  m i n i R O D s )
• F e a t u r e s  o f  e x i s t i n g  E M  a n d  H E C  D A Q s
• P r o p o s e d  F C A L  D A Q  s t r u c t u r e
• N e e d s ,  s c h e d u l e ,  r e s p o n s i b i l i t i e s

Petr  Gorbounov
F C A L  m eeti ng ,  C E R N  2 8  J a nua ry  2 0 0 3

Data Ac q u i s i ti o n
f o r  th e F C AL B e am  T e s t

i n  2 0 0 3
Rod pin insertion for FCAL2, Toronto, 9 May 2002  (Picture archiv e/ Material s Preparation)
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DAQ tasks
• C a l o r i m e t e r  r / o  ,  u s i n g  m i n i R O D s
• T B  e q u i p m e n t  r / o  ( B C ,  c o u n t e r s  … )
• E l e c t r o n i c  c a l i b r a t i o n  t a s k s
• C o n f i g u r a t i o n  t a s k s
• R u n  &  s e t t i n g  c o n t r o l ,  b o o k -k e e p i n g
• I n t e r f a c e  w i t h  S l o w  C o n t r o l ( s )
• D a t a  s t o r a g e / a r c h i v i n g
• E v e n t  d i s l a y ,  d e f a u l t  o n l i n e  m o n i t o r i n g

• T e s t i n g ,  s t a n d a l o n e  c a l i b r a t i o n  t a s k s ,  e L o g b o o k

core

f ra m ew ork

u t i l i t y
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Requirements for FCAL
• E v e n t  r a t e : u p  t o  ~ 1 0 0 0  e v  /  s p i l l
• D a t a  v o l u m e : 8  F E B s  ->  ~ 1 0 0 0  c h a n n e l s  

5-7  s a m p l e s  × 1 6  b i t s  ->  ~ 1 5 k B / e v e n t     
u p  t o  1 5 M B / s p i l l  ->  6 0  M B / m i n

40 GB/day
1  T B o v e r al l

• C a l i b r a t i o n r u n s  ( p e d e s t a l s ,  g a i n s ,  … ) :
– e a s y  t o  s w i t c h  p h y s  < ->  c a l i b
– e a s y  t o  c o n f i g u r e  ( u p  t o  3 2  s a m p l e s ,  d e l a y  a d j . )

• B u s e s : V I C ,  P C I -V M E ,  S P A C ,  C A M A C ,  E t h e r n e t
• T r i g g e r s : b e a m ,  c a l i b  ( c a l o ,  T B ) ,  r a n d o m ,  …
• S t a b l e  T T C  a n d  S P A C  s e t -u p
• S l o w  c o n t r o l s : H V ,  S P S ,  H 6  m a g n e t s ,  c r y o g e n i c s ,  F E B  

t e m p e r a t u r e ,  c a l o  p o s i t i o n  . . .



4

Requirements (less FCAL-sp ec if ic )

• U s e r  i n t e r f a c e
– r / o  c o n f i g u r a t i o n  ( c a l o ,  c a m a c ,  B C s ,  T T C  c r a t e  … )
– w i t h / w i t h o u t  r e c o r d i n g  
– r u n  t y p e ,  b e a m  s e t t i n g s
– p r e d e f i n e d  c o n f i g u r a t i o n s  f o r  p r i n c i p a l  c o m p o n e n t s  

( T T C ,  F E B ,  t r i g g e r  …  =  c o n f i g .  m a n a g e m e n t )
• O n l i n e  m o n i t o r i n g

– d i s t r i b u t e d ,  d e c o u p l e d  f r o m  D A Q
– b a s e d  o n  c o m m o n  ( F O R T R A N  o r  C ) s / w  t e m p l a t e s
– u s e  f a m i l i a r  h i s t o g r a m m i n g  p a c k a g e  ( P A W ,  R O O T )

• D o c u m e n t a t i o n ,  u s e r  g u i d e s
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Review of the read-ou t el ec tron ic s
HEC and EM were using prototype el c t ro nic s:  p ro t o -T T C ( m o d-0 ) ,  c o p p er 
F EB -( m ini) R O D  l ink ,  p ro t o -R O D  ( HEC)  o r m ini-R O D  ( EM)

...

F EB s
Cal iB o

“ T T C”  
sy st em

SP
AC

 m
ast

. 

...

Mini 
R O D s

F ron t-en d  z on e R ea d -ou t ( D A Q )  z on e

CP
U (

RI
O)

 

CA
MA

C V ME m ast erc rat e

1 . 2  G b s  
d a ta  l i n k

VIC

T ri g g er

T T C
l i n k

I n ter-
V M E  l i n k

SP
AC

 

TT
C

>10 m

P P

f/o
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• F E B
– p r e a m p s,  sh a p e r s ->  L 1  su m s
– 2 . 5  µs ( 3 . 6  µs) a n a l o g  p i p e l i n e s  
– 1 6  ×××× 8  c h  A D C s ( 5  M H z ,   1 2  b i t  )
– d a t a  l i n k  d r i v e r  ( a  f u l l  e v e n t  i n  9 . 5  µs) 

Configured
v ia
S P A C b us

D riv en 
b y  T T C 
s igna l s

• M o d u l e -0  “ T T C ”  s y s t e m
– V M E  m o d u l e s:  P D C ,  P D G ,  F a n -o u t ( s),  T I R
– 4 0  M H z  c l o c k ,  t r i g g e r  r e -sy n c  a n d  p r o g r a m m a b l e  d e l a y
– f a st  si g n a l  f a n -o u t  t o  F E B s a n d  m i n i R O D s
– T T C  si g n a l s:  C L K ,  B C R ,  T r i g ,  I n i t ,  T e st P u l se

• S P A C
– d e d i c a t e d  se r i a l  b u s t o  d o w n l o a d  p r o g r a m s a n d  c o n f i g .  T o  

F E B  a n d  C a l .  B o a r d s.   S P A C  m a st e r :  a  V M E  m o d u l e
• V I C   i s a  V M E  I n t e r c o n n e c t i o n  b u s,  d r i v e n  b y  ( e . g . ) V I C  8 2 5 1

(synopsis)
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HEC TTC crate

HEC F ro n t-En d  Crate

VIC

T IR  
( T T C 
l i n k )

S P A C m a s tT D C

HEC V M E m as ter crate

EM b   m i n i R O D  crate

CA M A CCO R B O

VIC
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miniROD
• a  V M E  m o d u l e  +  l i n k  c a b l e  a d a p t e r
• o n e  m i n i R O D  r e a d o n e  F E B ,  v i a  a  

s y n c .  3 2  b i t /  4 0  M H z  l i n k
• 1 6  d u a l -p o r t  m e m o r i e s  ( F I F O s ,  

o n e / A D C ) ,  u p  t o  1  k  e v d e e p  ( ? )
• 1 6  b i t s  ( 1 2 :  d a t a ,  2 :  g a i n ,  b i t 1 4 :  0 ,     

b i t 1 5 :  b i t  o d d  p a r i t y )  
• r e q u i r e s  T T C  ( c l k ,  t r i g ,  r e s e t ) f o r  

s y n c h r o n i z a t i o n
• f u l l y  c o n f u g u r a b l e  v i a  V M E
• V M E  p o r t :  a s y n c  a c c e s s  t o  F I F O s
• T T L  b u s y o n  f r o n t  p a n e l  ( s e t  w h e n  F I F O  i s  ~ f u l l )
• T e s t  m o d e a v a i l a b l e  ( a l l  i n p u t s  f r o m  V M E )
• d o c u m e n t a t i o n  a n d  r / o  s o f t w a r e :  a v a i l a b l e  ( E M ,  B N L )
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TTC fanouts 

l i nk  c ab l e  
ad ap te r s  
on th e  
b ac k p l ane

P atc h  P ane l s 

miniROD crate and the data link
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EM cal  DAQ (s/w, h/w)
P.Perrodo et al. (LAPP Annecy): “…This s/w is designed to be used by 
a nyone who wa nts to wor k  with it … ”
• G ood docu m entati on,  Atlas  N ote AT C -T T -E N -0 0 2
• O nli ne and low -lev el of f li ne codes :  av ai lab le
• m i ni R O D  conf i g u rati on and r/ o: a s tandalone C -
p rog ram  MRA f ree-ru nni ng  on  R I O  8 0 6 2 C PU .       
D AQ  reads  th e R I O  b u f f er at end-of -b u rs t. 
• M ai n D AQ : b as ed on R D 1 3  D AQ / E F -1 ;  ru nni ng  on a 
R AI D  C PU (V M E  b oard);         C AM AC : v i a C B D  8 2 1 0  
• V M E  crates  com m u ni cate v i a V I C (8 2 5 0 ,  8 2 5 1 ),  ex cep t 
th e T T C  crate (v i a S PAC  li nk  and S V C C )
• C D R ,   m oni tori ng : H P w / s tati on w i th  a b u i lt-i n V M E

We can use: miniROD crate (RIO?), MRA RIO 8062
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HEC  DAQ (s/w, h/w)
Author: K. (Sepp) Hubert (MPI)

• Propri eta ry  tex t-m en u d ri v en  run / c on f i g ura ti on  
c on trol
• C od es : a v a i l a bl e,  w i th s om e d oc um en ta ti on
• Ma i n  D AQ : run s  on  a  R AID  C PU
• V ME  c ra tes  c om m un i c a te v i a  V IC 8 2 5 1 ,  i n c l ud i n g  
the T T C  c ra te ( pos s i bl e g roun d  l oop probl em s ? ? )
• C AMAC : v i a  C B D  8 2 1 0 ;   C D R  /  m on i tori n g : HP 
• T ri g g er i n put to D AQ : v i a  V ME  C O R B O (R B D  8 0 4 7 )
• Prototy pe R O D  boa rd s  f or the F E B  r/ o 

We could use: HEC VIC-m a p p i n g ,    t h e T T C cr a t e a n d i t s s/ w ,  
t h e ( EP IO  com p a t i b le)  r a w  da t a  f or m a t  

CORBO 
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Proposed FCAL DAQ structure
– m a x .  u s e  o f  t h e  e x i s t i n g  c o r e  s o f t w a r e  f r o m  E M  a n d  H E C
– i f  p o s s i b l e ,  u s e  t h e  H E C  a n d  E M E C  D A Q  i n f r a s t r u c t u r e  ( H E C  

c o u n t i n g  r o o m ,  F E B -R O D  c a b l e s ,  E t h e r n e t  c o n n e c t i o n s ,  
H E C  T T C  c r a t e  w i t h  i t s  V I C  l i n k  t o  t h e  C R )

– r e p l a c e  a  “ z o o ”  o f  o b s o l e t e  C P U s  ( R I O ,  R A I D ,  H P )  w i t h  a  
s i n g l e  h o s t  s c h e m e  b a s e d  o n  a  ( d u a l -C P U ) L i n u x -b a s e d  P C  
a n d  a  3 2  M B / s  P C I -V M E  i n t e r f a c e  S B S  6 1 8   ( “ b i t 3 ” )
• p r o f i t  f r o m  P C I  s y s t e m  r e s o u r c e s  ( C P U ,  m e m o r y ,  O S ,  
a p p l i c a t i o n  s o f t w a r e ,  p e r i p h e r a l s )

– s i n g l e  V M E  c r a t e  a t  t h e  D A Q  s i d e  +  a  C A M A C  c r a t e
– u s e  a  m a t u r e ,  w e l l -t e s t e d  g e n e r i c  D A Q  f r a m e w o r k

• MIDAS ( T R I U M F ,  P S I )  …  w a s  u s e d  b y  I T E P  f o r  B P C  t e s t s
• DAT E ( A L I C E )  …  u s e d  b y  C O M P A S S ,  H A R P  a n d  A L I C E  T B s

– u s e  C e n t r a l  D a t a  R e c o r d i n g  ( C D R )  a n d  a  l o c a l  b a c k u p
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SB
S  

61
8

Vm
e d

isp
lay

VI
C 8

25
18

CO
RB
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IR
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8 ××××
m i n i R O D s

HEC VIC bus

2  ××××
F O R

PE
CL

-N
IM

 

CB
D 

TTC from TIRt ri g g e r CA M A C

( d u a l  C P U )
D A Q  P C

( d u a l  C P U )
C o n t r o l  H o s t  P C

1  T B y t e  
R A ID  l o c a l  
st o r a g e

l oc a l  E t h e rn e t  s e g me n t 1 0 0  M b p s  s w i t c h

A n y  n u mb e r of re mot e  mon i t ori n g  
/  a n a l y s i s  s t a t i on s

O p t .  fi b e r

H E C  T T C  
c r a t e ,  a s  i s

F C A L  F E C

CDR
CASTOR
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(synopsis)

• S B S  6 1 8  ( “ b i t 3 ” )  PCI-V M I i n t e r f a c e
– p o p u l a r  a t  CE RN ,  w e  h a v e  o n e  

( b o r r o w e d  f r o m  IN F N )
– c o m m e r c i a l  L IN U X  d r i v e r  i s  a v a i l a b l e
– s o m e  e x p e r i e n c e  w i t h  L a r  r / o  ( @  B N L )
– DM E  t r a n s f e r s :  u p  t o  3 2  M B / s

• O t h e r  V M E  u n i t s ( e x c e p t  CO RB O ) :  a v a i l a b l e  f r o m  E P Po o l
• CO RB O :  b o r r o w  f r o m  E M  ( ? ) . Al t e r n a t i v e :  CIRQ ( H a r p / CH O RU S )
• DAQ  PCs :  t h e  p r o p o s e d  s c h e m e  w o u l d  w o r k  e v e n  w i t h  a  s i n g l e  

s t a n d a r d  d e s k t o p  PC.   S c a l a b i l i t y :  ->  i n d u s t r i a l  PC ->  Co n t r o l  H o s t  
PC ->  RAID s t o r a g e

• Re d u n d a n t  Ar r a y  o f  In e x p e n s i v e  Di s k s :  a l l o w s  o n e  H DD w / o  i m p a c t  
o n  t h e  i n t e g r i t y  o f  d a t a .  Au t o m a t i c  d i s k  r e b u i l d  ( h o t  g l o b a l  s p a r e  
H DD,  h o t  s w a p p a b l e  H DDs  ( ? )
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Questions, needs

(*) M.C. Escher “Symmetry E70, Butterflies”. 1948

• D e c i s i o n  o n  t h e  F E C  (construct new one, refurbish the EM or HEC crate?)
• D o c .  o n  t h e  F E B .  I s  t h e  m o d u l e -0  T T C  s y s t e m  c o m p a t i b l e  w i t h  i t ? 

S a m e  f o r  t h e  C a l i b r .  B o a r d .           W h o ’ s  T T C  c r a t e d o  w e  t a k e ?  
• D e t a i l e d  d e s c r i p t i o n  o f  t h e  e l e c t r o n i c  c a l i b r a t i o n  p r o c e d u r e s ?
• C h a n n e l  m a p p i n g f o r  t h e  2 0 0 3  t e s t s ? 
• D e c i s i o n  o n  t h e  c o u n t i n g  r o o m ,  l o c a t i o n  o f  

e l e c t r o n i c s  a n d  D A Q  r a c k s .  D a t e s ? ( g i v e n  
t h a t  t h e  H E C  c o l d  t e s t s  a r e  o n g o i n g )

• A l l o c a t i o n  o f  F E B -R O D  c a b l e s  ?

• D A Q -s p e c i f i c  h / w  n e e d s
– d ed icated  P Cs, R A I D  storag e sy stem :  buy  or not? 
– one m ore “ bit3 ”  with a > 1 0  m  op to-cabl e;  a U P S  for the R A I D
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(my) Schedule
• F e b r u a r y  ( 3  w e e k s )

– l o w -l e v e l  t e s t s  i n  t h e  l a b  w i t h  “ b i t 3 ” ,  C A M A C ,  V M E / V I C  m a p p i n g
– s t a n d a l o n e  m i n i R O D  r / o  t e s t s
– e v a l u a t i o n  o f  D A Q  f r a m e w o r k  c a n d i d a t e s ,  d e c i s i o n

• M a r c h  ( 3 . 5  w e e k s )
– T T C  s y s t e m  i n t e g r a t i o n ,  d e c i s i o n  o n  t h e  T T C  c r a t e  c o n t r o l l e r
– S P S  a n d  H 6  d a t a  r / o
– u p o n  d e l i v e r y  o f  n e w  P C s :  t a n d e m  o p e r a t i o n  t e s t s ,  n e t w o r k i n g  t e s t s
– w h e n  F E C  i s  a v a i l a b l e :   i n t e g r a t i o n   t e s t s  ( S P A C -C a l i B o -F E B -m i n i R O D )

• A p r i l -m i d M a y  ( 6  w e e k s )
– i n s t a l l a t i o n  i n  t h e  H 6  z o n e ,  c a b l i n g
– c a l i b r a t i o n  p r o c e d u r e s
– D A Q  s / w  c o n s o l i d a t i o n ;  w o r k  o n  t h e  o n l i n e  m o n i t o r i n g  

• e n d -M a y  ( 2  w e e k s )
– i n s t a l l a t i o n  o f  t h e  B P C s ,  i n t e g r a t i o n ,  t e s t s  w i t h  b e a m
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Responsibilities (*)
• P .  G o r b o u n o v :  

– o n l i n e  r / o  s o f t w a r e ,  V M E  a n d  C A M A C  h / w ,  m i n i R O D s ,  S P A C  s o f t w a r e  
– r u n  c o n t r o l ,  “ p r o v i d e r ”  p a r t  o f  t h e  o n -l i n e  m o n i t o r i n g
– r a w -d a t a  f o r m a t

• …
– o n l i n e  m o n i t o r i n g ,  s h i f t e r ’ s  p r o c e d u r e s
– c o n f i g u r a t i o n   b o o k -k e e p i n g  ( D B ? )
– d a t a  a r c h i v i n g ,  C D R

• …
– s l o w  c o n t r o l s ,  S P S  d a t a ,  H 6  i n f o r m a t i o n
– c a l i b r a t i o n  p r o c e d u r e s

• …
– t r i g g e r  s e t -u p  ( t o g e t h e r  w i t h  P G )  ,  t i m i n g
– F E C ,  F E B s ,  C a l i b r a t i o n  B o a r d
– T T C  s y s t e m

(*) EM: TB support team = 14-16  peopl e

• . . .  
– b e a m  e q u i p m e n t

• …
– c a b l i n g  a s s i s t a n t
– e l e c t r o n i c s  a s s i s t a n t

• …
– L I N U X  s y s t e m  s u p p o r t


