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Awkward-array: named axis



awkward-array has named axis 🎉2

PR: #3238 
available in upcoming release

https://github.com/scikit-hep/awkward/pull/3238


Named axis: exemplary benefits

• More readable code (good for supervisors aswell) 

• Less errors: wrong axis, wrong broadcastings, … 

• Binary ops (e.g. +) of 2 axes with different names will throw an Error (i.e. you 
shouldn’t add ‘event’ and ‘particle’ axis)
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https://nlp.seas.harvard.edu/NamedTensor.htmlPyHEP.dev 2023 “Book of the notes”

https://nlp.seas.harvard.edu/NamedTensor.html
https://hackmd.io/@lD2ijrWJROuxTzxju3b9ew/HkiMqbu5h


Named axis: basics

• Attach names to axes with ‘ak.with_named_axis’ or in ’ak.Array’ constructor: 

• dict-interface allows to attach names to negative axes swell 

•  Names to positional axis mapping is visible in the ‘__repr__’ and 
‘.show(named_axis=True)’:
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Named axis: basics

• Named axis can be used in ‘axis=‘ argument of every high-level awkward 
operation (also to dispatched ones, e.g. ‘np.*’) 
 
 
 

• Named axis move dynamically with the operations you perform: 
 
E.g. a reduction removes an axis, and remaining named axis will be adjusted
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Named axis: new indexing

• Indexing can change the named axes aswell (reducing or adding dimensions) 

• We can index using the axis names, positional axis, or mixed (with dicts)
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syntax is similar to UHI (Indexing+)



Summary

• Named axis is a new feature in the upcoming awkward release 

• Documented at: https://awkward-array.org/doc/main/user-guide/how-to-array-
properties-named-axis.html  

• Named axis can reduce errors and make code more readable 

• It’s more than just ‘events, particles = 0, 1’ - named axes adjust dynamically 
with the array 

• These policies (how named axes adjust) are chosen conservatively, mainly 
inspired by PyTorch’s NamedTensor 

• New indexing syntax with dicts (similar UHI Indexing +)
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https://awkward-array.org/doc/main/user-guide/how-to-array-properties-named-axis.html
https://awkward-array.org/doc/main/user-guide/how-to-array-properties-named-axis.html
https://awkward-array.org/doc/main/user-guide/how-to-array-properties-named-axis.html

