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Designing a Call-by-need Lambda Calculus with Control Operator
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We present a call-by-need lambda calculus with control operators and an abstract machine for the calculus.
Control operators manipulating the control flow, or the evaluation order, of a program is useful when the
program has complex control structures or non-local exits. Call-by-need calculi have been actively studied
since Ariola et al.’s work, however, most studies target calculi without side effects. Based on our observation
that direct style programs is better than monadic style, we introduce the control operators shift and reset into
a call-by-need lambda calculus. There are two guiding principles to design the calculus. First, the calculus
should be a conservative extension of Ariola et al.’s calculus, and second, it satisfies fundamental properties
such as subject reduction. We derive an abstract machine which corresponds to the calculus.
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