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Barriers to MLEDA adoption
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« 2/3 development time on preparing training/test data Jur-sd-ct-orl L
Liability
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» 3 hours a design flow, 1000 data samples require four months! S Sk

» 74 days for obtaining data on 20 analog circuits Confidentiality '
(reports, commands,
« Each team starts from scratch, repeated efforts doclmentation)
N
 Results from different teams not comparable No reverse engiF-, eering

—
« Low reproducibility by other teams R

Export control 4 4 4 I
- Lack of a shared open infrastructure including Sagg
EDA tools, PDKs, libraries and datasets ) .LLL.
Execute end-user
license agreement Download and run

/Proprletar
EDA _/_/Open SourceZ/

Clipart: dreamstime.com

A. B. Kahng “A Mixed Open-Source and Proprietary EDA Commons for
Education and Prototyping” ICCAD 2022
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NSF Workshop on Shared Infrastructure for ML EDA

Minneapolis, March 10, 2023

> 70 attendees from 25 universities and 11 companies




SLICE: A Shared Machine Learning Infrastructure for the Community of EDA

Learning from the ML Community

[ Al open infrastructure\ ﬁ’roposed SLICE infrastructura

ML EDA Ecosystem Flywheel

Improves VLSI chips:
* Meeting user

Improves EDA Tools:
» Design-equivalent

+ Diversity in designs
_* Community
“._contributions

scaling specifications
+ Fast runtimes i * Improved
* High QoR . |\ performance
" per dollar
e LICE
Enables ML EDA "? SLIG Increases demand:
i

+ Dataset
Reproducibility: X\ !

Libraries: PyTorch, /LI ML EDA tool infrastructure: Python * Benchmerks ~
TensorFlow, scikit-learn APIs on open EDA tools * Metrics -
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The SLICE Initiative: Website
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ML EDA Contests I

S L I C E CO nte nts // SLICE has curated a list of contests that have encouraged the use of machine learning techniques in EDA

SLICE serves as a one-stop shop and has sourc;:i//
together several existing efforts for benchmeftkigg,

7
peorpAfated
into its GitHub repostories as a,p'aﬁof |ICE-ML-
7

EDA organization. S //

dataset collection, tutorials, and has i

https://slice-ml-eda.qithub.io/
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+ ICCAD 2023 Problem C ML for IR Drop

+ ISPD 2024 GPU/ML-enhanced Large Scale Global Routing

+ |CCAD 2024 Logic Gate Sizing Using ML

»  MLCAD 2023 FPGA Macro Placement

+ Towards academic research for developing ML or deep RL approaches to improve upon the
current state-of-the-art macro placement tools.

» Advacning ML-based IR drop prediction and providing a standard set of benchmarks for training
and evaluation.

+ Goal is to stimulate academic research aimed at developing a GPU/ML-enhanced global router

tailored for industrial-level circuits

+ Goal is to incentivize the use of ML and GPU-acceleration for logic gate sizing.
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https://slice-ml-eda.github.io/

Conclusions

* Shared infrastructure is critical for
* Fast ML EDA progress

* Spin of ecosystem flywheel
* Resource investment
* Academia-industry collaboration

* Community driven-effort is essential

ML EDA Ecosystem Flywheel

Improves EDA Tools:
+ Design-equivalent

Improves VLSI chips:
* Meeting user

scaling . specifications
* Fast runtimes ChIpS * Improved
+ High QoR performance
per dollar
Enables ML EDA: L SLICE . Increases demand:

» Dataset curation\ \ .~
Reproducibility: X\
* Benchmarks -~
« Metrics

» Diversity in designs
« Community
“._contributions
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