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Status of Hardware and Software
Understood, tested, debugged, done...

N ot tested y et, to be understood, debugged...
• SPAC master
• F E B  i n i t/ c o n f i g u rati o n
• Cal i b rati o n  b o ard
• M i n i R O D s ( T T C &  L i n k  p arts)

• PC -PC l i n k
• PC - R AI D
• PC – CE R N  N etw o rk

• B i t3  ( PC-V M E )
• CB D  ( V M E -CAM AC)
• V I C ( V M E -V M E )
• M i n i R O D s ( V M E  p art)
• CI R Q  ( tri g g er/ b u sy  mo d u l e)

• B asi c  ru n  c o n tro l
• D i sp atc h er 

• d ata/ c o mman d  tran sf er
• i n ter-p ro c ess c o mmu n i c ati o n



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 ,   r u n  c o n t r o l ,  
“p r o d u c 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

• P. L o c h :
– o n l i n e  m o n i t o r i n g ,  d a t a  a r c h i v i n g ,  n e t w o r k i n g ,  C D R ,  A F S ,  L i n u x  

s u p p o r t ,  S PS  /  H 6  d a t a

(*)  as discussed by P.L. and P.G. on February 4, 2003

D A Q  S of tw a r e D esig n (*)
• d i s c a r d  t h e  i d e a  o f  u s i n g  “g e n e r i c ” o r  H E C / E M  D A Q  f r a m e w o r k s :  

a d a p t a t i o n  e f f o r t s  a r e  c o m p a r a b l e  w i t h  w r i t i n g  o n e  f r o m  s t r a t c h  
• p i c k -u p  a n d  a d a p t  r e l e v a n t  f r a g m e n t s  o f  t h e  h a r d w a r e  r / o  c o d e  f r o m  a l l  

p o s s i b l e  s o u r c e s ,  a v o i d  a n y  p o t e n t i a l l y  d a n g e r o u s  t e c h n i q u e s  ( i n t e r r u p t s ,  
t h r e a d s ,  a s y n c h r o n o u s  D A Q  t a s k s  e t c )

• “b a r e b o n e ” f r a m e w o r k ,  w i t h  t r i g g e r  p o l l i n g  a n d  u n b u f f e r e d  r / o  



• a l m o s t  n o  d o c u m e n t a t i o n  o n  t h e  h a r d w a r e ,  
l e a r n  b y  a d a p t i n g  t h e  s / w  w r i t t e n  f o r  R I O

• i n i t i a l i z a t i o n  p r o b l e m s : p r e s u m a b l y ,  d u e  t o  
m i s s i n g  volatile d e c l a r a t i o n s  f o r  m i n i R O D  
r e g i s t e r s

• 3 m i n i R O D s w e r e  s u c c e s s f u l l y  t e s t e d  b y  
d o w n l o a d i n g  &  r e a d i n g  t h e  F I F O s f r o m  V M E  

MiniRODs

B it 3 ,  V ME ,  V I C ,  C A MA C ,  m e m o r y -m a p p ing
• l o w -l e v e l  l i b r a r i e s ,  t e s t  p r o g r a m s  
• n o  F C A L -s p e c i f i c  r e a d -o u t  c o d e  w r i t t e n  y e t ,  b u t  e x p e c t  

n o  p r o b l e m s ,  a s  t h e  h a r d w a r e  i s  f u l l y  m e m o r y -m a p p e d .
T y p i c a l  r / o  “c o d e ”:

int * p = b u f f e r ;  f o r  ( i= 0 ;  i< N ;  i+ + )  * p + +  =  * l is t[ i] ;



Raw data format
Binary UNIX file, 1 record = 1 event (readable on any platform)

• S tart of B u rs t (S oB )
• B eam ev ent
• E nd of B u rs t
• P edes tal or R andom ev ent
• B eam c h .  C ali brati on (pu ls er)
• F C A L  c ali brati on (pu ls er)

• event := header, {block}, trailer
• block := header, data
• header := block_ leng th, block I D

T ri g g e r H an dl i n g
Up  to 6  different typ es  of trig g ers  

beam,
random tri g g ers

In-s p i l l

S oB E oB

Actual SPS 
s p i ll

pedes tal,  c ali brati on

Run Context
c h a ng es  onl y  a t E oB

Out of spill

> 2 0  m s SPS cycle



Event loop, Run Control: Final State Machines
RunContext: {S ta r ti ng ,  Runni ng ,  P a us ed ,  S top p i ng ,  S top p ed }
B ur s tContext: {I n,  O ut} d er i v ed  f r om  S oB  a nd  E oB  s i g na l s
T r i g g er T y p e: {S oB ,  B ea m ,  E oB ,  Ra nd om ,  B ea m Ch Ca l i b ,  

F CA L Ca l i b }

RunStarting Sob Beam Eob Ped Bcal Fcal ___ TrigMask
InBurst -1    0   3   0    0    0      0x05
OutBurst 11    0 -13  14   15    0      0x1d

RunPaused
InBurst -21    0  23   0    0    0      0x05
OutBurst 31    0 -33   0    0    0      0x05

Runnning
InBurst -41   42  43   0    0    0      0x07
OutBurst 51    0 -53   0    0   56      0x25

RunStopping
InBurst -61    0  63   0    0    0      0x05
OutBurst 71    0 -73   0    0    0      0x05

RunStopped
InBurst 81    0  83   0    0    0      0x05
OutBurst 91    0  93   0    0    0      0x05

Common 
B u s y

1 . S oB
2 .  B e a m
3 . E oB
4 . P e d
5 . B c a l
6 . F c a l
B B\

trig
ge

r s
ign
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TD
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AD
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,TT

C

Bu
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sig
na

ls

CIRQ module
( 6 -c h  b us y / i nter r up t)

3 2  b i t  
p a t t e r n

TriggerMask [R u n C o n t ex t ][B u rst C o n t ex t ]
TriggerA c t io n [R u n C o n t ex t ][B u rst C o n t ex t ][TriggerTy p e],  e. g. :



Dispatcher (or “C on trol  H ost”)
by A.M a s l e n n i k o v ,  R .G u r i n  ( C AS P U R , R o m e )

• command transfer between RC Panel (T cl/T k )  and th e D A Q  p rog ram (C)
• data transfer between th e D A Q  PC and th e D ata sav er PC
• data transfer between th e S av er p rog ram and di stri bu ted moni tori ng  task s
• cu stom i nterfaces,  e. g .  command/data transfer between control p anels,  
h i stog ram p resenters and th e moni tori ng  ap p li cati ons

• U ni x :  serv er/cli ent;  W i ndows:  cli ent only  (e. g .  slow control) ;  C,  F ortran,  T cl/T k

Functionality: buffer manager, event handler,   
i nter-p ro c es s  c o mmuni c ati o n engi ne

D i s p a t c h e r Client 2

……
Client 3

Client 4

Client 1 D A T A

c o ntr o l

Subscribers
( ca n  a l so  sen d )Sen d er ( ca n  a l so  

subscribe)

computer A computer B  
( s erv er) computer C

( A a n d / or B  a n d / or C  ca n  b e  th e s a me computer)



Run Control: draft (demo) version is available
• Visual T c l/T k  
• L in k e d  t o  D isp at c h e r
• D e m o  w it h  a r un n in g  D A Q :  lat e r  t h is w e e k

Toggle
D y n a m i c  
c olor

R u n  t y p e-d ep en d en t  
c on f i gu r a t i on  m en u

E n a b led  i n  R u n -
S t op  c on t ex t


