Request for Open Scientific Discussion

On the fourth day of the conference, the following formal request was submitted to the organizers and
field leaders to convene a transparent technical workshop to:

1. Compare the number of operations per dataset achievable by the CERN FPGA system vs.
the 3D-Flow system.

2. Compare cost per electronic channel of each architecture.

From: crosettodario@gmail.com <crosettodario@gmail.com>

Sent: Thursday, November 6, 2025 10:33 AM

To: leo@n.t.u-tokyo.ac.jp; akira.yoshikawa.d8@tohoku.ac.jp; kramer@sandiego.edu;
president@ieee.org; tomcoughlin@ieee.org; moura@ece.cmu.edu; johnv@msu.edu;
fabrisl@ornl.gov; r.engels@fz-juelich.de; anatoly@uow.edu.au; jaarsvo@emory.edu; gautier.hamel-
de-monchenault@cea.fr; hoorani@ncp.edu.pk; acanepa@fnal.gov; andrew.lankford@uci.edu;
butler@fnal.gov; nadia.pastrone@to.infn.it; chiara.guazzoni@mi.infn.it; stefan.ritt@psi.ch;
arthea@ethz.ch; pozzisa@umich.edu

Subject: RE: IEEE-NSS-MIC-RTSD (Nov 1-8): Invitation for Scientific Dialogue at the conference

Invitation for Scientific Dialogue
Dear All,

If you or someone you know has relevant contributions for a discussion focused on demonstrating,
via simulation, that an FPGA can filter 8 billion events per second, please invite them to participate
in a peaceful and respectful scientific dialogue.

Conference Engagement at IEEE-NSS-MIC-RTSD 2025

On Monday morning at 7:00 am, | arrived at the Pacifico Convention Center North in Yokohama for
the 2025 IEEE-NSS-MIC-RTSD Conference.

Before distributing any copies of my two-page document (https://bit.ly/437YX7H), | personally met
with the General Chair, Hiroyuki Takahashi, and gave him a copy. | received no indication that | was
prohibited from distributing it.

Next, | encountered NSS-Chair Craig Woody, gave him a copy, and asked why he had not permitted
me to present the two new articles (https://bit.ly/45K6BFz, https://bit.ly/41hKwgk). He responded that
| was allocated an entire section last year. However, my two articles presented new material on a
universal, flexible, configurable board that allows users to select the trade-off between the number
of channels and the number of operations executable on each dataset arriving every 25 ns with no
data loss.

Following this, | met the co-General Chair, Ralf Engels, and gave him a copy, again without receiving
any indication that | was not permitted to distribute it.

I then began distributing the document to the participants.


mailto:crosettodario@gmail.com
mailto:crosettodario@gmail.com
mailto:leo@n.t.u-tokyo.ac.jp
mailto:akira.yoshikawa.d8@tohoku.ac.jp
mailto:kramer@sandiego.edu
mailto:president@ieee.org
mailto:tomcoughlin@ieee.org
mailto:moura@ece.cmu.edu
mailto:johnv@msu.edu
mailto:fabrisl@ornl.gov
mailto:r.engels@fz-juelich.de
mailto:anatoly@uow.edu.au
mailto:jaarsvo@emory.edu
mailto:gautier.hamel-de-monchenault@cea.fr
mailto:gautier.hamel-de-monchenault@cea.fr
mailto:hoorani@ncp.edu.pk
mailto:acanepa@fnal.gov
mailto:andrew.lankford@uci.edu
mailto:butler@fnal.gov
mailto:nadia.pastrone@to.infn.it
mailto:chiara.guazzoni@mi.infn.it
mailto:stefan.ritt@psi.ch
mailto:arthea@ethz.ch
mailto:pozzisa@umich.edu
https://drive.google.com/file/d/1dtLPAPRwTA3665Lcb9_yYN5p7FVUxvt2/view?usp=sharing
https://drive.google.com/file/d/1BLB6z0r3W-RYl4jVgv0k8Kdtqs-kz99x/view?usp=sharing
https://drive.google.com/file/d/1Ceb2NWaY9TU4_-oGa1olB5VG00r7mLSI/view?usp=sharing

My approach remains prudent and respectful, presenting scientific evidence to the organizers and
leaders of IEEE and seeking technical-scientific discussions as outlined by the IEEE mission and
vision.

My core technical-scientific question is in the title of the document | am distributing. This question is
key to the argument | have addressed in several emails to IEEE leaders and organizers before the
conference:

“Is there sufficient evidence to dismiss the 20-trillion-transistor CMS-FPGA system as ineffective
atfiltering 8 billion events/sec, which is projected to waste over €12 billion in the next decade?
Furthermore, is there enough evidence that the 3D-Flow system—which is unchallenged in cost-
effectiveness by any alternative system—can meet the HL-LHC requirements through 2042 at a
fraction of the cost?”

@ Communication and Responses

| met IEEE-NSS President Sara Pozzi, gave her the two-page document, and pointed out that no one

had responded with scientific evidence to my emails over the past weeks and months, requesting the
courtesy of a response or the appointment of someone to respond. She referred to an email response
from John Verboncouer.

However, John's response was a political one; he did not refute any data, calculations, or claims in
my 82-page article (https://bit.ly/4ocNUOyT) or any other document. | addressed all his points in my
letter to Thea Aarrestad (https://bit.ly/4gKVar8), which she and no one else has countered. Out of
respect for John, | refrained from addressing his email word-for-word at the time. However, if the
response to Aarrestad is deemed insufficient to cover all points in John's email, | can address the
specifics upon request.

While talking with Sara Pozzi, Stefan Ritt (Trigger expert and Convener of the Trigger sessions) and
Lorenzo Fabris joined the conversation. Lorenzo accepted a copy of my document, while Stefan Ritt
refused one and also refused to set a time to discuss technical details, continuing his pattern of
refusal since our 100-minute meeting with John Verboncouer in 2016.

Key Scientific Disagreements

| was pleased that Lorenzo Fabris expressed his viewpoint that he is convinced that the FPGA is the
right component for executing complex Level-2 pattern recognition trigger algorithms at Level-1 on
each dataset arriving every 25 ns with no data loss. If | interpret him correctly, he claims that an FPGA
operates faster due to its combinatorial logic on input data compared to a microprocessor, which
must fetch, decode, and execute an instruction, and he is using FPGAs in trigger applications.

| fully agree that the FPGA is suitable for programmable combinatorial logic (an evolution of Camac
coincidence modules and PAL, Programmable Array Logic). However, | respectfully want to provide
evidence on the fallacy of this statement. | didn't get a chance to make this remark after our talk, so |
must bring it into this discussion: the objective of executing Level-2 Trigger algorithms at Level-1
requires the execution of a sequence of operations.

An FPGA is not suitable for this task, and a processor outperforms it, as shown in Table VI of the
two-page document | distributed (https://bit.ly/437YX7H). This table compares a Pentium i7 (3 billion
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transistors, 3.9 GHz, 20W, $100) with the largest FPGA (35 billion transistors, 200 MHz, 300W, costing
$10,000). Furthermore, the FPGA architecture imposes a fundamental limit on the speed at which it
can handle input data without losses.

| then met Chiara Guazzoni, who also claimed that the 20 trillion transistor CERN-CMS Level-1
trigger is superior because it is reconfigurable. | pointed out that a 2016 CMS article stated they had
to dismiss 4,000 electronic boards of their own Level-1 trigger with FPGAs developed years before
because they were ineffective. | also argued that claiming full programmability and reconfigurability of
FPGAs should have driven CERN to develop a "black box" of electronics decades ago that would
accept datasets every 25 ns. Each dataset would consist of bits with different meanings (e.g., 12-bit
ADC, 4-bit tracking, 2-bit pad, 8-bit time-stamp, etc.), and a loaded equation within the FPGA would
process the bits differently for each experiment (Atlas, CMS, or other detectors).

Call for Scientific Integrity

This is the welcome and necessary discussion: one where we learn from each other by the evidence
presented—either confirming or refuting a claim or calculation—leading to the most cost-effective
solution, not the suppression of someone's idea or project for political or other reasons.

Lorenzo, Chiara, Thea, and John are welcome to defend their claims and counter mine. Still, we
should all have the scientific integrity to admit the evidence in the presence of indefensible claims
and commit to finding the truth through simulation and, ultimately, by comparing:

1. How many operations of a typical Level-1 trigger the 20 trillion transistor CMS FPGA system
can perform compared to the 3D-Flow system.

2. The cost per electronic channel for each system.

I respectfully request the leaders and organizers of this conference to take advantage of the presence
of numerous experts—including those who presented on the 20-trillion-transistor CERN CMS FPGA-
Based Level-1 Trigger—by organizing a meeting or workshop for this discussion. The goalis to learn
from the evidence presented, confirm or refute claims, and identify the most cost-effective solution.

Over 800 million potential readers of the 5,000+ publications https://bit.ly/3HtisQv) expect a clear
scientific answer from the scientists who have also received the two-page document
(https://bit.ly/437YX7H), distribute in over 1,000 copies to the participants at the conference. This
answer must address whether $12 billion in taxpayer money will be wasted if the 20-trillion-
transistor CMS FPGA Level-1 Trigger is not dismissed as well as all other FPGA-based Level-1
triggers—cannot definitively prove, through simulation and hardware evidence, that they can cost-
effectively filter 8 billion events per second.

In contrast, the 3D-Flow system has demonstrated the feasibility of providing experimental physicists
with a tool to execute algorithms requiring 2,400 operations at $13 per channel or 9,600 operations
at $54 per channel implemented on an ATCA board (see details at https://bit.ly/4gKVar8).
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