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Modern software construction depends on imperative state, state sharing, and
concurrency. Still, safely programming with state, aliasing and concurrency has
always been considered a significant challenge. While the foundation of type systems
for the functional core of programming languages often builds on the proposition-as-
types correspondence, automatically ensuring strong safety and liveness properties,
imperative features have mostly been handled by extra-logical constructions. In this
work, we develop a principled integration of shared mutable state into a propositions-
as-types linear logic interpretation of a session-based concurrent programming
language. Our system crucially builds on the integration of nondeterminism and
sharing, inspired by logical rules of differential linear logic, and ensures session
fidelity, progress, confluence and normalisation, while being able to handle first-class
shareable reference cells storing any persistent object. We illustrate the
expressiveness of our language with examples highlighting detailed features, up to
simple shareable concurrent ADTs. This is joint work with Luís Caires.
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