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> Types = mathematical objects and abstract computation (data types,
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> Structured programming = High-level programming



Christopher Strachey

1916-1975

e Session types (concurrency & communication)



Christopher Strachey

1916-1975

» Structured programming = protocols



ETAPS 2019
TEST-OF-TIME
AWARD

Language primitives and type discipline for structured
communication-based programming’ by 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

“) SIGPLAN

POPL 2008 Most Influential Paper Award

' ne
Kohei Honda, Nobuko Yoshida and Marco Carbo

Multiparty asynchronous session types




-
LICS 2018 TEST OF TIME AWARD

A fully abstract game semantics for general references

Samson Abramsky Kohei Honda Guy McCusker
LFCS, University of Edinburgh St John’s College, Oxford
{samson, kohei} @dcs.ed.ac.uk mccusker@comlab.ox.ac.uk
Abstract

A games model of a programming language with higher-order store in the style of ML-references is introduced. The category
used for the model is obtained by relaxing certain behavioural conditions on a category of games previously used to provide

fully abstract models of pure functional languages. The model is shown to be fully abstract by means of factorization
arguments which reduce the question of definability for the language with higher-order store to that for its purely functional

fragment.
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Quicksort in ML:
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LL-Based Session Types (Too Many to List)

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

e Jacobs et al., Multiparty GV: Functional Multiparty Session Types With
Certified Deadlock Freedom
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Principles and Practice of Declarative Programming (PPDP23)



Termination

e A term is terminating if all its reduction sequences are finite.
e A central property in sequential programming models.

2/4



Termination

e A term is terminating if all its reduction sequences are finite.
e A central property in sequential programming models.
e Also important in concurrency, and for message-passing programs.

e \We want: processes with infinite sequences of observable actions,
intertwined with finite sequences of internal actions (reductions).

2/4



Termination

e A term is terminating if all its reduction sequences are finite.
e A central property in sequential programming models.
e Also important in concurrency, and for message-passing programs.
e \We want: processes with infinite sequences of observable actions,
intertwined with finite sequences of internal actions (reductions).
Our work

e Termination of mw-calculus processes.
Infinite behaviors arise from server processes (replicated inputs).

lz(y).z(y).0 | z{(w).0 — 'z(y).z(y)0| z{(w)0 |0 — ---

2/4



Termination

e A term is terminating if all its reduction sequences are finite.
e A central property in sequential programming models.
e Also important in concurrency, and for message-passing programs.

e \We want: processes with infinite sequences of observable actions,
intertwined with finite sequences of internal actions (reductions).

Our work

e Termination of mw-calculus processes.
Infinite behaviors arise from server processes (replicated inputs).

lz(y).z(y).0 | z{(w).0 — 'z(y).z(y)0| z{(w)0 |0 — ---

e Several different type systems: how do they relate to each other?

e We formally compare two representative type systems.
Approach: Contrast the classes of (session) processes they can type.

2/4



Approach and Results

- Session typed m-calculus by Vasconcelos

- Very flexible and expressive
- Good baseline for comparisons

3/4



Approach and Results

- Session typed m-calculus by Vasconcelos

- Very flexible and expressive
- Good baseline for comparisons

- Follows ‘propositions-as-sessions’

by Caires & Pfenning
- Termination via Curry-Howard

3/4



Approach and Results

- Session typed m-calculus by Vasconcelos

- Very flexible and expressive

- Good baseline for comparisons

- Follows ‘propositions-as-sessions’ || - Follows weight-based type systems
by Caires & Pfenning by Deng & Sangiorgi
- Termination via Curry-Howard - Proof by well-founded measures

3/4



Approach and Results

- Session typed m-calculus by Vasconcelos
- Very flexible and expressive
- Good baseline for comparisons

- Follows ‘propositions-as-sessions’ || - Follows weight-based type systems
by Caires & Pfenning by Deng & Sangiorgi
- Termination via Curry-Howard - Proof by well-founded measures

e Three process models (s, mw, 7o) with different syntax/types.

e Classes W and L defined using typed encodings.
We have WC Sand LCS.

e Main results: LC W and W ¢ L.

3/4



Main Results

LCW

e Every (terminating) process in the logic-based approach is typable
using the weight-based approach.

o Key idea: For every P € L, extract a weight function to enable
typability for P in the weight-based system (up to a typed encoding).

Wd¢ L
e By counter-example: there are terminating processes typable using
weights, but not typable in the Curry-Howard correspondence.

e The weight-based approach captures more server behaviors than
those induced by linear logic (copying semantics for 14).
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