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Background

More than twenty-five years ago, I started working on 
circuit placement (a<er having spent en=rely too 
much =me working on global rou=ng).

To have an idea of what sort of results I'd need to get 
a paper published, I started gathering results from 
recent papers into an Excel spreadsheet. And nothing 
made sense.
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2001 "Repor+ng of Standard Cell Placement 
Results"

Wide varia)on in results
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What Was Going On?
• Some placements have rou2ng channels, others don't.

• Different numbers of rows in placements.

• Pad loca2ons o?en moved substan2ally.

• Huge impact on HPWL for any of these.

• File format differences (YAL, VPNR, TW) could result in a 4X change in 
reported results.

I emailed a dozen different groups to ask how they computed their results. 
Everyone replied with a varia;on of "we use the standard method."

Surprise. There was no "standard method."
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How Did This Happen?
This was the late 1990's. The web had been around for only a few 
years. Circuit benchmarks were o<en distributed on magne>c tapes.

If you wanted to submit a paper to DAC, you had to snail mail physical 
printed copies. Close to the submission deadline? Drive to the LAX 
airport (nobody walks in LA), where the post office stayed open late.

Many people knew that the situa1on wasn't ideal. I said the quiet part, 
out loud. Experimental results in many papers couldn't be taken at face 
value. Some feathers ruffled, some folks a bit uncomfortable, but....

There was broad agreement that we could and should do things 
be4er.
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How Things Got Be/er

ISPD contests started in 2005. Contest benchmark suites are 
created each year, and many groups par>cipate. The tools are 
tested by independent experts, with all results being carefully 
checked. (IBM Aus(n! Prof. Kahng's GSRC crew! Thank You for 
ge?ng things off on the right foot!)

The result: rapid progress, new ideas, experimental results 
that are the gold standard.

My 2001 paper ruffled some feathers. In 2021, there was a 
20th anniversary retrospec<ve, co-authored with many 
contest organizers. S"ll benchmarking, a1er all these years!
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ISPD 2005 contest placements for Adaptec2 from Aplace, Capo, Dragon, FastPlace, feng 
shui, Kra?werk, mFar, mPl, and NTUPlace. Placement files are available on the ISPD 
web site, wire lengths and legality checked with the perl scripts. Standard cells are 
placed around fixed macro blocks.
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Benchmarker Web Site
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Now, the uncomfortable part of the 
talk....

Ar#ficial Intelligence is taking over everything

There's a lot of interest in using AI techniques for 
integrated circuit design, but it's not clear how 
effec:ve it actually is.

Many of the miscommunica0ons and differences in 
measurements that happened a quarter century ago 
have reappeared.
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ChiPFormer ICML 2023, h2ps://icml.cc/virtual/2023/poster/25027
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ChiPFormer ICML 2023, h2ps://icml.cc/virtual/2023/poster/25027
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Diffusion, ICML 2025, h2ps://arxiv.org/pdf/2407.12282
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Which is it?

ICML 2023 reports ChiPFormer as 1.67
ICML 2025 reports ChiPFormer as 3.35

• Confirmed RePlAce results: around 2.15

• Either ChiPFormer is 27% be'er than RePlAce, 
or 54% worse. Kind of a big gap.

ChiPFormer placement results are not available.
And there's one more gotcha...
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• Note the exponent. It should be 10e5, not 10e7, if the RePlAce result is to make any sense. The 
authors confirmed that the exponent is a typo.

• Anyone who reads the ChiPFormer paper, and then implements a placer... If the result is less than 
100x worse than the results in the table, they might mistake it as a massive advance.

• The ChiPFormer paper has been cited 90+ Imes in the past couple of years.
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It's A Mess
• There are many papers from the AI community using physical 

design benchmarks, but experimental results seem to have gone 
completely unchecked. The errors are missed en>rely by both 
authors and peer-review.

• Modified benchmarks and broken soCware frameworks seem to 
be spreading like wildfire.

• Macro blocks and cells overlap. Pads are moved (or removed). 
Wire lengths some>mes only consider macro blocks. Wire lengths 
might only consider a subset of macro blocks.

• Many authors do not respond to email queries. I'm tempted to call 
Missing Persons.
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What Can Be Done?
Now, more than ever, published results need to be verified. This is the 
extraordinary evidence for extraordinary claims.

This verifica,on should be ,mely. The Benchmarker site provides a 
fric,on free pla;orm where papers can be tracked, errors can be flagged, 
results can be shared.

We've made the pla-orm generic; it should be easy to add different 
benchmarks and metrics. It's not just for physical design.

Pull requests, edits, experimental results, comments, contribu5ons, are all 
very much welcome! Please help!

h"ps://github.com/profmadden/benchmarker

Patrick H. Madden/Binghamton School of Compu;ng/2026 ISPD Benchmarker Talk 19

https://github.com/profmadden/benchmarker


Benchmarker site at Binghamton, GitHub, Google Drive of benchmark suites, Benchmarker paper.
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