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Jon Bentley, Programming Pearls, Communications of the ACM

“Just as natural pearls grow from grains of sand that have irritated 
oysters, these programming pearls have grown from real problems 
that have irritated programmers. The programs are fun, and they 
teach important programming techniques and fundamental design 
principles.”



TLA+ Truffle
In the spirit of Programming Pearls and Graphics Gems

• an instructive example of program calculation or proof, or


• a nifty presentation of an old or new data structure, or


• an interesting application or programming technique.

“polished, elegant, instructive, entertaining”
Richard Bird, How to Write a Functional Pearl
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The Canonical TLA Formula
A State-Machine Specification

Init ∧ □ [Next]vars ∧ Fairness



The Meaning of a TLA Formula

F



The Meaning of a TLA Formula
Conjunction is Composition

F GF ∧ G



The Meaning of a TLA Formula
Conjunction

F ⇒ A G ⇒ B
F ∧ G ⇒ A

F ⇒ A G ⇒ B
F ∧ G ⇒ B



Conjunction of Canonical TLA Formulas
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Conjunction of Canonical TLA Formulas

Init∧

□ [Next]vars

Fairness

∧
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∧

∧ Init

□ [Next]vars

Fairness

Init ∧ Init ∧ □ [???]??? ∧ Fairness ∧ Fairness≡



Conjunction of Canonical TLA Formulas
(p ∨ q) ∧ (r ∨ s) ≡ ∨ p ∧ r

∨ p ∧ s
∨ q ∧ r
∨ q ∧ s

(1)

□ A ∧ □B ≡ □ (A ∧ B)

□ [A]vars ≡ □ (A ∨ vars)UNCHANGED

≡ □ (A ∨ vars′� = vars)
(3)

(2)



Conjunction of Canonical TLA Formulas

□ [Next]vars
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Conjunction of Canonical TLA Formulas

□ [Next]vars

≡

∧ □ [Next]vars

Next ∧□ [ ∨
∨
∨ ]⟨ , ⟩

UNCHANGED
Next

Next
Next

∧ vars
vars varsUNCHANGED∧ vars



Conjunction of Canonical TLA+ Formulas



Conjunction of Canonical TLA+ Formulas

x′� = A x′� ∈ A



Conjunction of Canonical TLA+ Formulas



Conjunction of Canonical TLA+ Formulas



Conjunction of Canonical TLA+ Formulas



Example I
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Behavioral Programming
David Harel, Assaf Marron, Gera Weiss, CACM, 2012



Behavioral Programming
Tic-Tac-Toe

 

https://pron.github.io/files/TicTacToe.pdf
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Behavioral Programming
Resources

https://pron.github.io/files/TicTacToe.pdf

• Behavioral Programming Home Page: http://www.wisdom.weizmann.ac.il/~bprogram/


• Rethinking Software Systems: A friendly introduction to Behavioral Programming: https://youtu.be/PW8VdWA0UcA


• Bridging Specifications and Code: Behavioral Programming with React: https://vimeo.com/298554103

https://pron.github.io/files/TicTacToe.pdf
https://pron.github.io/files/TicTacToe.pdf
http://www.wisdom.weizmann.ac.il/~bprogram/
https://youtu.be/PW8VdWA0UcA
https://vimeo.com/298554103
http://www.wisdom.weizmann.ac.il/~bprogram/
https://youtu.be/PW8VdWA0UcA
https://vimeo.com/298554103
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Proving Possibility Properties
Leslie Lamport, Theoretical Computer Science, 1998



Proving Possibility Properties
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Checking Possibility Properties
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Checking Possibility Properties



Example III
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Model-Based Trace-Checking
Yvonne Howard et al., UK Software Testing and Research, 2003



Conformance in TLA
Implication is refinement/implementation

F G

G ⇒ F



Model-Based Trace-Checking in TLA+
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Model-Based Trace-Checking in TLA+



Model-Based Trace-Checking in TLA+

NOT A THEOREM

NOT A THEOREM

Hullo!
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Model-Based Trace-Checking in TLA+
Resources

https://pron.github.io/files/Trace.pdf

https://github.com/tlaplus/CommunityModules

https://github.com/lemmy/BlockingQueue

https://pron.github.io/files/Trace.pdf
https://pron.github.io/files/Trace.pdf
https://github.com/tlaplus/CommunityModules
https://github.com/tlaplus/CommunityModules
https://github.com/lemmy/BlockingQueue
https://github.com/lemmy/BlockingQueue
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