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The talk in 20 seconds:

Recent progress in property-based testing

and

Why this is a good thing for communicating with AI agents

plus

Some challenges 



Please interrupt!
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Description or 
characterization of 
allowed behaviors 



Universe: all conceivable behaviors

𝒰 = 	𝒫(I × O)

𝒰 = 	𝒫(IO traces)
or
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So… is this fine?



Is natural language the perfect 
specification language?



Nope…



1) Imprecision limits expressiveness 

2) Imprecision inhibits iteration 
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Properties
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A property is an ordinary function from test inputs to booleans 

*+'),+-,&#.&/012,Find a concrete argument lst that makes 
the assert fail  (i.e., a counter-example to the property)
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C      
(theft)

C++      
(CppQuickCheck)

Clojure      
(test.check) Coq      (QuickChick)

F#      
(FsCheck)

Go      
(gopter)

Haskell      
(QuickCheck or 

Hedgehog)

Java      
(QuickTheories)

JavaScript      
(jsverify)

PHP      
(Eris)

Python      
(Hypothesis)

Ruby      
(Rantly)
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Scala      
(ScalaCheck)

Swift      
(Swiftcheck)
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The Hypothesis PBT library in 
Python is downloaded over 4 
million times each week, and 
was used by more than 5% of 
Python users surveyed by the 
PSF in 2023.



Engineers at Quviq built an executable specification based on 
the 3000-page AutoSAR standard for automotive software 
components

QuickCheck-based testing found >200 faults in AutoSAR Basic 
Software, including >100 inconsistencies in the standard



A QuickCheck specification of DropBox 
found several new bugs in its behavior



Rust’s PropTest tool was used to test 
that a new key-value store node 
implementation for S3 matches a 
reference implementation.

PBT is used in tandem with other 
lightweight formal methods like 
model checking.



AWS’s Cedar implementation was validated against a 
formal model using PBT





The Antithesis end-to-end automated testing platform 
integrates PBT, fuzzing, and deterministic simulation into 
a single testing tool



What does all this add up to?
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Autonomous 
Specification-Driven 

Development 







Taking stock…
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Properties for the People!
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! What would a software engineering course focused on PBT look 

like?
! Can it be taught in an intro programming course?
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Observation study of PBT use at Jane Street

Key finding: Developers gravitate toward just a 
few PBT idioms most of the time:
! Differential tests
! Validity / invariants
! Round tripping
! Simple commuting diagrams 
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Some examples…

! Kiro uses a language model to translate 
informal requirements into executable tests

! Saketh Kasibatla (UCSD) is building an 
interactive environment for collaboratively 
developing executable specifications
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We do not want AI tools 
writing specifications all by 
themselves!
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Or…



Generators
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$ pytest
============================= test session starts =============================
collected 1 item

test_reverse.py .                                                       [100%]

============================== 1 passed in 0.12s ==============================

def test_reverse_reverse(lst):
    assert  reverse(reverse(lst)) == lst



Falsifying example: test_reverse_reverse(lst=[1, 2])
AssertionError: assert [1] == [1, 2]

def test_reverse_reverse(lst):
    assert  reverse(reverse(lst)) == lst

Or perhaps…
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Type-based generators
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Hand-rolled generators
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Tyche VSCode-based tool for visualizing generator distributions
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Palamedes

Synthesizing generators from logical specifications…
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Questions,  discussion, …? 


