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Idioms for  
Interaction



Idioms for Interaction
from Conventional to Concurrent/Distributed Programming

• Christopher Strachey  (sequential computation)

‣Types = abstract computation (data types, polymorphism)

‣Structured programming = High-level programming

• Session types (concurrency & communication)

‣Structured programming = protocols

1916-1975



ETAPS 2019
TEST-OF-TIME 

AWARD

Language primitives and type discipline for structured 
communication-based programming͛�ďǇ Kohei Honda, 

Vasco T. Vasconcelos and Makoto Kubo

https://doi.org/10.1007/BFb0053567
http://mrg.doc.ic.ac.uk/kohei/


POPL 2008 MOST INFLUENTIAL PAPER AWARD



LICS 2018 TEST OF TIME AWARD

LICS’98



Programming languages 
are tools which offer 
frameworks of abstraction 
for such activities ʹ
promoting or limiting them

� Imperative
� Functional
� Logical





UNSTRUCTURED: STRUCTURED: 



Quicksort in pure lambda: Quicksort with combinators:



Quicksort in ML:













ENCODING



Session Idioms: Sequencing, Branching and Selection



























































































LL-Based Session Types
• Balzer and Pfenning,  Manifest sharing with session types, ICFP'17

• Rocha and Caires, Propositions-as-types and shared state, ICFP'21

• Zien et al, Client-server sessions in linear logic, ICFP'21 

• Frumin et al, A propositions-as-sessions interpretation of bunched 

implications in channel-based concurrency, OOPSLA'22

•



LL-Based Session Types
• Balzer and Pfenning,  Manifest sharing with session types, ICFP'17

• Rocha and Caires, Propositions-as-types and shared state, ICFP'21

• Zien et al, Client-server sessions in linear logic, ICFP'21 

• Frumin et al, A propositions-as-sessions interpretation of bunched 

implications in channel-based concurrency, OOPSLA'22

Game Semantics 
• Rideau and Winskel, Concurrent strategies, LICS'11

• Ghica and Tzevelekos, System level game semantics, ETCS'12

• Vale et al, Layered and object-based game semantics, POPL'22
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