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Abstract
Roc is a new pure functional language that models effects
via the continuation monad. Our design for effects composes
into a state machine that can be executed by an arbitrary
external party, and supports both sequential and parallel
runtime execution of effects. Effects are traced in the type
system as polymorphic variants. This design decision has
enabled effects to compose naturally via type unifications,
without the need for machinery like monad transformers.
This composition provides ergonomics similar to those of
algebraic effects, but avoids needing an effect system disjoint
from the type system or support for GADTs. Our system can
serve as the compilation target for an alegbraic effect system.
Our type system infers what function values can inhabit

instances of function types across a program via lambda set
specialization [1], enabling our implementation to guarantee
defunctionalization. This guarantee means that continua-
tions in composed effects typically require no allocation for
their closures, and are always compiled to direct calls.
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