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• Organizational contribution
• SRO Prototypes

• Data reduction
• dRICH DAQ
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dRICH



Re a lis t ic  No is e  Mo d e l   
Th a n ks t o  R. P re g h e n e lla ’s co n t rib u t io n , w e a d d e d t o  t h e  t o y 
n o ise m o d e l (“g a u ssia n ”) a  n e w  “re a lis t ic” o n e  in  w h ich t h e  
Da rk Co u n t p ro b a b ilit y o f a  ce rt a in d RICH SiP M is d e p e n d e n t
o n it s ra d ia l d is t a n ce fro m  t h e  d e t e c t o r z-a xis a n d  o n  t h e  
in t e g ra t e d lu m in o sit y
⇒ Im p le m e n t e d in  EICRe c o n d ig it iza t io n s t e p  
(n e w  fla g  t o  e n a b le n e w  m o d e l n o is e )

Re co n fig u ra b le  p a ra m e t e rs , u se d  fo r t h e  n e w  d a t a se t :
● (No is e ) Tim e  w in d o w  = 10  n s
● (In t e g ra t e d ) Lu m in o s it y = 2 fb -1



Up d a t e s  t o  t h e  Da t a  Re d u c t io n  P ip e lin e  

W it h  t h e  n e w  “re a lis t ic” n o ise  m o d e l, t h e  g lo b a l 
d e n s it y o f d a rk  c o u n t  n o is e  h it s w it h in  t h e  se le c t e d  
e ve n t s  h a s in c re a se d  w it h  re sp e c t  t o  t h e  p re vio u s 
d a t a se t  u se d  fo r t ra in in g  a n d  t e st in g .
⇒ w e  d e c id e d  t o  m a in t a in  t h e  sa m e  NN m o d e l 
a rch it e c t u re  (in  o rd e r t o  co p e  w it h  t h e  h a rd w a re  
co n st ra in t s) a n d  t o  re -t ra in  t h e  w h o le  m o d e l w it h  
t h e  n e w  d a t a se t  



Up d a t e s  t o  t h e  Da t a  Re d u c t io n  P ip e lin e  

⇒ t a kin g  a s  e xa m p le  a  b a c k g ro u n d  e ve n t , w e  
ca n  se e  h o w  t h e  p ixe l in t e n s it y  in  in p u t  t o  t h e  
MLP _DAM NN h a s in c re a se d  w rt  t o  t h e  p re vio u s 
ca se s

⇒ w e  e xp lo re  se ve ra l n e w  p re p ro ce ssin g  s t e p s
(re sca lin g , n o rm a liza t io n ,...) t o  t a ke  ca re  a b o u t  
t h is  n e w  fe a t u re  in  t h e  d a t a  



Re s u lt s  w it h  t h e  n e w  n o is e  m o d e l & p ip e lin e

❏ Ac c u ra c y = (TP +TN)/(TP +TN+FP +FN) = 
0 .9 9 9 9

❏ P u rit y = TP /(TP +FP ) = 0 .9 9 9 9  
❏ Effic ie n c y = TP /(TP +FN) = 1.0 0 0 0



Re s u lt s  w it h  t h e  n e w  n o is e  m o d e l & p ip e lin e

❏ Ac c u ra c y = (TP +TN)/(TP +TN+FP +FN) = 
0 .9 0 51

❏ P u rit y = TP /(TP +FP ) = 0 .9 8 9 6  
❏ Effic ie n c y = TP /(TP +FN) = 0 .9 0 51

Mo d e l Qu a n t iza t io n :

● In p u t s , Ac t iva t io n s : fixe d  p o in t <16 ,6 >
● W e ig h t s , Bia s e s : fixe d  p o in t <8 ,1>



P ro c u re m e n t  o f o n e  Fe lix-18 2 Ca rd

Felix-182 board arrived from JLab in Rome end of December ‘24

Unfortunately it showed damages to the DRAM slot:

- torn contact pins

- a crack along the inner side of the slot toward the FPGA

Maybe they occurred due to the pressure of a DRAM module left 
in the slot during the delivery (bad packaging).

As a consequence, DRAM is not detected by the system.

We tried to load some standard fw to the board but it was not 
possible because the DRAM check failed.

We consulted with:

- the INFN Electronics Laboratory in Rome
- CERN EP-ESE Electronic Systems for Experiments (thanks to Markus Joos)

Both concur that is extremely difficult to repair the DRAM slot and not worth the effort considering the costs 
and the likely not optimal result, we are sending it back.

Long crack

Torn pins

Torn pins



Activities in Genova
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Pico/Micro DAQ prototype

General purpose but we want to use for 
the acquisition of half BDX Detector 

during the development and 
characterization.

Beam Dump eXperiment



Organizational contribution
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We all share the Same Goal
Develop a general-purpose streaming 

acquisition system.



BDX test Setup: state of work 
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Data Reduction
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Lossy compression based on AI algorithm
Compression ratio: 4
Introduced loss:  ≈2%

Test results for CLAS12 signals



Data reduction: Implementation
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High performance DELL C6400 server
(4 x AMD EPYC 7413 24-Core)

Xilinx
XRT

ALVEO V70 FPGA

NVIDIA Tesla V100 GPU
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Test results for CLAS12 signals

AMD presentation @ Workshop on Electronics Torino:
https://agenda.infn.it/event/44098/contributions/253506/ Alinx VD 100

Next Step

Hardware level
HLS4ML
Dedicated connectivity 



Frame Router
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Details:
  -  C code
  -  multithread by means of OpenMP
  -  CPU Server implementation

Test and performance evaluation

Use Multiple Waveboard

Get Full control of Waveboard

Write Custom Run Control

Required Steps:

First Version are almost 
done for testing



Thank you for your attention
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