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Abstract

This paper proposes a session typing system for the higher-order 7-calculus
(the HO7-calculus) with asynchronous communication subtyping, which al-
lows partial commutativity of actions in higher-order processes. The system
enables two complementary kinds of optimisation of communication code,
mobile code and asynchronous permutation of session actions, within pro-
cesses that utilise structured, typed communications. Our first contribution
is to establish a session typing system for the higher-order m-calculus us-
ing techniques from the linear A-calculus. Integration of arbitrary higher-
order code mobility and sessions leads to technical difficulties in type sound-
ness, because linear usage of session channels and completion of sessions
are required in executed code. Our second contribution is to introduce the
asynchronous subtyping system which uniformly deals with type-manifested
asynchrony and linear functional types. The most technical challenge for the
asynchronous subtyping is to prove the transitivity of the subtyping relation.
For the runtime system we propose a new compact formulation that takes
into account stored higher-order values with open sessions, as well as asyn-
chronous commutativity. The paper also demonstrates the expressiveness of
our typing system with an e-commerce example, where optimised processes
can interact respecting the expected sessions.
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