
Comments About the Paper
From circulation Aug 3



Minor Comments

● Typos to fix
● Some changes to figures to make more readable
● Increase text size and make figure 5 easier to read
● For figure 7, Jennet wants us to comment if model 2 is similar -> we can say 

so once we have done model 2 vsynth



Major Comment - FFs + LUTs

● Concern about adding FF and LUTs together
● “(2) It is questionable to combine LUTs and FFs 

into a single hardware-resource metric, as these 
resources are not interchangeable.” - Zhiqiang Que

○ Also he thinks we should use HGQ and da4ml. That’s not changing for this submission
● My response is that figure 8 (cross pareto front) is anyway an estimate to 

select feasible models
● Perhaps justify with paper from Lino? 
● Give version of cross pareto where x axis is just LUTs or just FFs in appendix?
● Giuseppe thinks can justify with 

https://docs.amd.com/r/en-US/ug474_7Series_CLB/CLB-Overview --> AMD 
7-series and UltraScale logic blocks provide approximately two FFs per LUT

● we could have a = 1, b = 0.5 and so 1 * LUTs + 0.5 * FFs 



Major Comment/Change: new regression model numbers

● Giuseppe gave FF, LUT for the updated regression models, and they higher 
than original arxiv , currently by a factor of 3 (will update)

● Should we select a bigger model?
● But our ASIC area estimates are way higher than

what’s in their paper…

https://arxiv.org/abs/2303.08533


Old vs. new regression model

Old regression model estimates

New regression models:

Giuseppe is updating these FF, LUT numbers 
targeting our same fpga we used for figure 8



Comments from Zhiqiang Que

Zhiqiang Que (ZQ)  [1:55 PM]
Hi Daniel, some comments for your paper. Hope these help.
(1) The C-synthesis resource estimates can be quite inaccurate. V-synthesis would provide a more reliable estimate and may yield an LUT count 
approximately 30% lower.
(2) It is questionable to combine LUTs and FFs into a single hardware-resource metric, as these resources are not interchangeable. LUT 
utilisation is generally more likely to be the limiting factor on an FPGA. For Figure 8, reporting LUT usage alone would be more meaningful, 
although ideally LUTs and FFs should be reported separately.
(3) The paper should report the initiation interval (II) in addition to latency. I suspect that the II is 1, but this should be stated explicitly because 
latency alone does not indicate the achievable throughput.
(4) The ASIC-area statement in the conclusion is inconsistent with Table 2. The conclusion states that the areas of Models 1 and 2 are below 
(10^5 um^2), but none of the corresponding values in Table 2 is below this threshold.
(5) The role of QKeras is described inaccurately in the abstract. QKeras is used for quantisation-aware training, whereas the hardware estimates 
are obtained using hls4ml, Vitis HLS, and Catapult.
(6) The reported FPGA latency of 3130 ns for Model 3 is marked with an asterisk, but no corresponding footnote or explanation is provided. 
(edited) 

Daniel Abadjiev  [2:10 PM]
Thank you Ziqiang!
(1) We cannot feasibly run vsynthesis on all 329 of the models considered in figure 8, especially not on the model 3 architectures because it 
exceeds our workstation computational constraints. The point of this figure is to obtain an estimate "size" variable that correlate with hardware 
usage, which allows us to compare models of different architectures and quantizations in a fair way, even if that "size" is not fully 
realistic/optimistic. This way we can select a smaller number of models to run full v-synthesis on. Perhaps we should clarify and add more 
caveats.
(2) The FF+LUT was suggested by someone in the smartpixels group (I forget who) as a first order approximation that correlates with ASIC area. 
Ultimately we do not want to put models on an FGPA, the goal is to put them on an ASIC, so this is a stand in, easily calculable estimate that 
should (maybe I'm misinformed) correlate with ASIC area. Happy to change it, or add some clarification that we are not targetting an FGPA 
implementation of all 329 models. Can also make a version of the plot with just LUTs...but I'm not sure that tells the whole story. We can also add 
more caveats when describing it.
(3) I'll add it to the table. Yes I believe it is 1, though there were some caveats with the model 3 architecture so I'll double check that
(4) Thanks for catching this! We've been going through a couple versions of the table and rewriting the conclusions in parallel so should update 
that
(5) Thanks for catching this!
(6) Ahhhh there is some message in the report that suggested the latency number for model 3 is untrustworthy/needs more context, I was going to 
follow up on it and add a caveat in the figure caption, thanks for bringing attention to it
Zhiqiang Que (ZQ)  [2:17 PM]
Great!

[2:19 PM]
For future work, I would suggest exploring HGQ together with da4ml or Alkaid, as they could provide substantially better 
accuracy–hardware-efficiency trade-offs than the current QKeras/hls4ml-based design flow.

Daniel Abadjiev  [2:59 PM]
Hmm yes, I heard about HGQ, but I'm not sure how it would be integrated with the catapult HLS workflow to target an ASIC. The current 
qkeras/hls4ml is based on what smartpixels did with the previous papers, so it seemed that would be easier to get advice/support on. One 
possibility would be to get hardware estimates with HGQ if it can do so faster, and then do ASIC implementation with hls4ml+Catpault if both take 
in the same models, but I'm not sure if there would be some compatibility issues that would take time to sort out between the HGQ's HDense and 
qkeras's QDense... It's something we should look into, definitely lots of future work to be done! (edited) 

Zhiqiang Que (ZQ)  [3:10 PM]
do you have a github repo of QKeras based implementation of your design? I am the 2nd author of HGQ paper and we can do it very quickly. 
HGQ is a quantization aware training (QAT) like Qkeras, while da4ml (Alkaid is the name of the compiler in da4ml) can generate RTL directly with 
estimation of resource like (hls4ml+Vitis_HLS/catpult_HLS). our paper draft of Alkaid is attached. definitely we can work together in the future but 
not in this submission. (edited) 

PDF 
Alkaid.pdf
PDF
Daniel Abadjiev  [3:31 PM]
This looks super cool! I'll talk to my PI about it for follow up work
Message Zhiqiang Que (ZQ)

https://fastml.slack.com/files/U0852C2L98T/F0BMFQJ9223/alkaid.pdf?origin_team=T6RPRPG92&origin_channel=D0BMF7KDPPH
https://fastml.slack.com/files/U0852C2L98T/F0BMFQJ9223/alkaid.pdf?origin_team=T6RPRPG92&origin_channel=D0BMF7KDPPH

