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Motivation: The Ambiguity of None



None is often used to express: missing, unset, error, …

The Ambiguity of None



Usage as missing value, which collides with an actual value:

The Ambiguity of None

Similar problem for next(...) in iterators or queues in worker pools



The Ambiguity of None

Usage as unset value, which collides with actual value:



The Ambiguity of None

Usage as error value instead of an exception:



How to express these differences in semantics?

Sentinels to resolve the Ambiguity

Sentinel42

"dark mode"
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Domain of valid values in the context



Hidden in Plain Sight: 
Built-in Sentinels



Ellipsis

Semantic meaning: Skip all other dimensions



Ellipsis

Semantic meaning: This is a stub for something else



Ellipsis

Can be also used for Unset instead of None



NotImplemented in Double Dispatch

NotImplemented for "Find the implementation somewhere else"



NotImplemented in Double Dispatch



Experimental MISSING in PyDantic v2



Creating Your Own Sentinels



object() as Sentinel

object() serves as a unique, distinct value
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The Conflict: Sentinels vs. The Type System



Type Narrowing Does Not Work!

 ❌ Error: "object" has no attribute "lower"

object() works really good at runtime but fails static type checking.



Workaround with Type Guard and isinstance Check



TypeGuard 

✅ … everything is fine

If you remember to use `is_missing` instead of `is`...



How about a Magical Literal Strings?

 ❌ Error: Parameter 1 of Literal[...] is invalid
So we would need to keep repeating the magical string and what 
about collisions!



Literal Enums 

✅ … everything is fine



Literal Enums serve as a type safe substitute for sentinels, but

● cumbersome to write and not easy to understand for everyone
● there is still a difference between the type and the value

MissingType in parameter type definition and MISSING as value

compared to

None in parameter type definition and None as value

So far…



Pickling, Serialization, and a Clean repr



The problem with Pickling, Copying and Serialisation

Identity check works not like intended for sentinels.



No problem with the Literal Enum Trick!



Sentinels should be easy to understand in Debug Messages



The Future: PEP 661 & Conclusion



Created June 6th 2021, this PEP proposes Sentinels as a core feature 
to address the drawbacks of using object():
● uninformative and overly verbose error messages in stack trace
● typing as mentioned above
● is comparison fails in case of copying or unpickling.

Deferred on April 10th, 2025 by the steering council but an 
experimental implementation exists in typing-extensions

https://github.com/python/steering-council/issues/258
https://peps.python.org/pep-0661/
https://typing-extensions.readthedocs.io/en/latest/#sentinel-objects

PEP 661 – Sentinel Values

https://github.com/python/steering-council/issues/258
https://peps.python.org/pep-0661/
https://typing-extensions.readthedocs.io/en/latest/#sentinel-objects


Sentinel Values from Typing Extensions Library

 ⚠ Only pyright with experimental settings supports this



Conclusion

● Be aware of the ambiguity when 
working with None

● Use sentinels to resolve ambiguity
● Always prefer built-in sentinels over 

custom ones or the ones provided by 
the library e.g. pydantic MISSING.

● Literal Enum are the only way practical, 
type-safe solution for custom sentinels 
currently.
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