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Neural Architecture Search (NAS)

Elsken, Thomas, Jan Metzen, and Frank Hutter. "Neural architecture search: A survey." JMLR (2019)

(Computationally 
Expensive Step!)



NAS Benchmarks
v Create Benchmark: Exhaustively evaluate every single architecture 

in the search space and store the metrics (happens only once!)

v Use Benchmark: Architecture evaluation now involves just a table 
lookup (running time: minutes!)

Facilitates proper scientific research: fair apples-to-apples 
evaluations by design, multiple runs, baseline comparisons, etc.

Query 
Lookup Table



The NAS-Benchmark Landscape

§ NAS-Bench-101 (2019)
§ NAS-Bench-201 (2020)

Popular
§ NAS-Bench-ASR (2021)
§ NAS-Bench-301 (2021)
§ Trans-NAS-Bench (2021)
§ NAS-Bench-MR (2021)
§ NAS-Bench-NLP (2020)

…
.

Others

o Benchmarks have very different search spaces and APIs

o NAS algorithms are often hardcoded with a particular search space

⇒ Evaluating NAS algorithms across different benchmarks is difficult!



Is There a Need to Evaluate NAS Algorithms on 
Diverse Benchmarks?

v Conclusions drawn from just the popular NAS-Bench-101 and NAS-Bench-201 can 
be misleading!



Hyperparameter Optimization of NAS Algorithms Across 
Benchmarks



NAS-Bench-Suite: A Single Interface to NAS 
Benchmarks

NAS-Bench-Suite: Directly 
allows access to 25 different 
NAS Benchmarks

Automatically compute 
various benchmark statistics!



NAS-Bench-Suite: A Modular and Flexible 
Implementation Through the NASLib Library

https://github.com/automl/NASLib

A Modular and Flexible NAS Library

https://github.com/automl/NASLib
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