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• Why we discuss this? A little bit of history
• An interaction tagger or a dRICH interaction tagger or a 

dRICH-interaction tagger or a data reduction algorithm?
• The dRICH data stream
• Data reduction approaches
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• Why we discuss this? A little bit of history
• Interaction tagger(s), physics and dRICH data reduction
• The dRICH data stream modeling
• Data reduction approaches

This is a talk to trigger discussion and set context for following talks

This is a talk to tag key topics (to streamline discussionn ;-))- mood

- mood



A long time ago (just two years and half ago!)
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From ATHENA proposal

The data stream estimates @ ATHENA time still holds: O(1-2 Tbps)@300 kHz/sensor
The three key ingredients listed "software trigger", and "ML techniques" are on the table today 

(from dRICH section)

(from DAQ section)



And further reading the specific bits..
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This is now implemented on ALCOR64 shutter (gating)

Requiring  a collision means look to physics à Elke's talk + "detectors" talks 

Software trigger means making a selection "after" data are on computers (beyond DAM)

ML on FPGA for RICH (NA62 expertise) à Alessandro/Luca talk

First (years) data will be critical: we don't need to reduce initial data



do you remember the DPAP?
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From DPAP final report (March 2022, two years and 4 months ago)!

Three steps recommended: we have now
to work out the last one
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The DAQ & electronics PDR (June 2024)

( a little bit of celebration... )
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From electronics & DAQ PDR



dRICH data stream modeling: sensors + ALCOR
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relevant for data reduction. We cut a factor 5 here.

INPUT



dRICH data stream modeling: DAQ parameters
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this is "baseline" / minimal configuration

with final design we might end up with something less



dRICH data stream modeling: reduction factor
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this is "baseline" / minimal configuration

with final design we might end up with something less

no data reduction 

physics: BC rate / IR interaction rate = (100 MHz)/(500 kHz) = 200

we might target something in this range

However, only a fraction of the phsyics ( IR = L * s ) gives a charged particle above threshold on dRICH à dIT (Marco's talk)



dRICH data stream modeling: DAQ parameters
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this is "baseline" / minimal configuration

with final design we might end up with something less

Here we take (not full) advantage of
EIC beam structure



About EIC beam structure and data reduction
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This could add a factor 4
reduction, not implemented
in the model so far

100/1260=7.9% of BC
are empty: implemented
in the model



dRICH data stream: the DCR/sensor parameter
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At given DCR/sensor, shutter width and DAM data reduction factor, you know what happens...
Enjoy: https://docs.google.com/spreadsheets/d/1P3qoogFWuicXDgojwvhaFL2EnwQ7BEmGlITg1fwDUkE/edit?usp=sharing

https://docs.google.com/spreadsheets/d/1P3qoogFWuicXDgojwvhaFL2EnwQ7BEmGlITg1fwDUkE/edit?usp=sharing


dRICH data stream at EIC day-0
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We first learn how to calibrate the shutter



dRICH data stream at EIC day-? (few months..)
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We then train our tagger/data reduction algorithm



dRICH data stream at maximum DCR damage
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Per se at maximum damage we "just" have 50 Gbps inside DAM-1 manageable to go to PCIe?  



dRICH data stream getting only "true" interactions
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• This is reduction case "by physics"
• We can of course always allow some background events to pass
• A full ep 500 kHZ tagger needs – necessarily – to tag also events where we don't have charged tracks in dRICH (low-Q2 etc.)



How we presented things to DAQ/Elec. PDR
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So what? Many possibilities!
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Blue sky exercise

• check if some tracks is entering dRICH à "dIT"
• combine different detectors

• data Reduction Algorithms: the need to aggregate: 

• FPGA or GPU?

In a DAM-I we have 47 links input  (approx 20% of a dRICH sector)
à approx 1.1 hit (signal) in 2 ns (in 1 BC)
à approx 0.7 hit (DCR) in 2 ns (in 1 BC) 

(you can even be artificially intelligent but you need to aggregate data
before taking decisions, you might may be apply a Hough Transfrom
but not the analysis of the pattern (that needs aggregated data))
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data Reduction approaches: baseline

In Alessandro's talk different configuration explored with slight increase of DAM
Variants but the approach is FPGA based

Blue sky exercise
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Data reduction model: the GPU approach Blue sky exercise

dRICH

100 Gb/s link

High end switch

(just an example from ARISTA)

x 10?

"BC dRICH fragments" sent to farm with GPU
with round-robin algorithm

the bottleneck here can/would be
the maximum transfer/rate between FLX-155 trhough PCIe?
(PCIe 5.0 x16 Bandwidth 64 GB/s per se)
but 100 Gbps (on eth Eth) is ultimate botttleneck

Information from "taggers"
should go here (I guess)
(via data stream? )

https://www.arista.com/en/products/7800r3-series/specifications


Last comment: 
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(our usual slide about ageing model 
àRoberto's talk yetserday

it would be very useful having an 
estimate of radiation levels (from 
background group) for first years
("early  EIC Physics Program")! This 
would give a better understanding 
of time scale...



Conclusions
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• model of dRICH "data stream" is defined and helpful to 
design back-end solutions ("beyond RDO")

• the so-called dRICH issue (high trhoughput) is understood 
and under control

• we have now to define the approach and the exact design 
of the dRICH data reduction solution embedded in 
streaming DAQ and computing


