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Delimited continuations by example
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Example

Rule: F(Es[S kM)~ EXM{(Ay-(E2[¥))/K})

Program (14 ((S ky.ky 100 + ky 10) + S ko.S ks3.1))

Decompose
[E (1+ 0 )
E; : + S koS k3.1
M ki 100 + k; 10

Substitute
MOVABD]) = (ki 100+ ki 10){(y-(y+ S ko.S ks.1)) /i }

((100 + S kp.S k3.1) + (10 + S ky.S k.1))

Reconstruct
(M{OwW.(EY)/K}) = (14 ({100 + S ko.S k3.1) + (10 + S k.S k3.1)))




Example

Rule: E(E[S kM)~ E(M{(Ay-(E2ly]))/k})

Program (14 ((100 + S k.S k3.1) + (10 + S k.S k3.1)))

Decompose
= (14 - + (10 + S ko.S k3.1)))
E; 100 +
M S ks.1

Substitute
M{(\y(E2y])) = Sks.1

Reconstruct
(M{(Ay(E2lyM)/k}) = (14 ((Sks.1) + (10 + S k2. S ks.1)))




Example

Rule: £ (Ea[S k.M]) — ~ (M{(\y-(E2[¥1))/k})

Program (1+ ((Sks.1) + (10 + S ko.S k3.1)))
Decompose
E (1+( - + (10 + S ko.S k3.1)))
E> [ -]
M 1

Substitute
M{(Ay.(E2ly])) = 1
Reconstruct
(M{(A\y.(E2[y]))/k}) (I+ (1) + (10 + S ko.S ks.1)))




Example

Rule: £ (Ea[S k.M]) — ~ (M{(\y-(E2[¥1))/k})

Program (T4 ((1) + (10 + S k2. S k3.1)))
Decompose
E (L+ (1) + : )
= 10 + -
M Sks.1
Substitute
M{(\y.(E2[¥))
Reconstruct

(M{(Ay-(E2[y]))/k})




Example

Rule: £ (Ea[S k.M]) — ~ (M{(\y-(E2[¥1))/k})

Program (1+ ((1) + (S ks.1)))
Decompose
E (1+ (1) +
E;
M

Substitute
M{(\y-(E2ly])) =
Reconstruct

(M{(Ay-(E2[y]))/k})




Reading



Reading 1: delimcc

“The delimcc library was the first direct implementa-
tion of delimited control in a typed, mainstream, ma-
Delnited Contro n OCan ture language — it captures only the needed prefix
e of the current continuation, requires no code trans-
formations, and integrates with native-language ex-
ceptions.

“The delimcc library does not modify the OCaml
compiler or run-time in any way, so it ensures perfect
binary compatibility with existing OCaml code and
other libraries.

Reading o ‘ e “Captured delimited continuations may be reinstated
arbitrarily many times in different dynamic con-
texts.”




Reading

Reading 2: a selective CPS transform

ing First-Class Poly ic Delimited Conti

by a Type-Directed Selective CPS-Transform

“To tackle the problem of implementing first-class
continuations under the adverse conditions brought
upon by the Java VM, we employ a selective
CPS transform, which is driven entirely by effect-
annotated types and leaves pure code in direct style.

“Benchmarks indicate that this high-level approach
performs competitively.




Reading 3: WasmFX

“Wasm provides no direct support for non-local
) control flow features such as async/await, genera-
Continuing WebAssembly with Effect Handlers X .
, L cos, tors/iterators, lightweight threads, first-class contin-
i uations, etc. [..] compilers for source languages with
e such features must ceremoniously transform whole
source programs in order to target Wasm [..]

“WasmFX mechanism is based on delimited contin-
uations extended with multiple named control tags
inspired by Plotkin and Pretnar’s effect handlers [..]

“The resume instruction consumes its continuation
Reading : operand, meaning a continuation may be resumed
only once — i.e., we only support single-shot con-
tinuations.”




Writing suggestions

Expressiveness
Do these implementations support multi-shot continuations?
Do these implementations support multiple prompts?
(Does either of these questions matter in practice?)

Efficiency
Under which circumstances (if any) is the performance acceptable?

Types
How are continuations typed?
Reading Are types used in the implementations?

Usability
How usable is each approach in practice?
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