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Algebraic Effects: Example

exception Foo of int

let f () = 1 + (raise (Foo 3))

let r =
    try
      f ()
    with Foo i -> i + 1

val r : int = 4

effect Foo : int -> int

let f () = 1 + (perform (Foo 3)) 4

let r =
  try
    f ()
  with effect (Foo i) k ->
         continue k (i + 1)

val r : int = 5

fiber — lightweight stack



Scheduler Demo1

[1] https://github.com/kayceesrk/ocaml15-eff/tree/master/chameneos-redux

https://github.com/kayceesrk/ocaml15-eff/tree/master/chameneos-redux
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Native-code fibers — Effects

OCaml heap

OCaml start program

C call

handle

OCaml callback

C call

C

C

1. Stack overflow checks for OCaml functions 
• Simple static analysis eliminates many checks

2. FFI calls are more expensive due to stack switching 
• Specialise for calls which {allocate / pass arguments on stack / do neither}



Performance : Vanilla OCaml
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4.02.2+effects ~5.4% slower
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Generator from Iterator1

[1] https://github.com/kayceesrk/ocaml15-eff/blob/master/generator.ml

  let rec iter f = function
    | Leaf -> ()
    | Node (l, x, r) -> iter f l; f x; iter f r 

  type 'a t =
  | Leaf
  | Node of 'a t * 'a * 'a t
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Generator from Iterator1

[1] https://github.com/kayceesrk/ocaml15-eff/blob/master/generator.ml

  (* val to_gen : 'a t -> (unit -> 'a option) *)
  let to_gen (type a) (t : a t) =
    let module M = struct effect Next : a -> unit end in
    let open M in
    let step = ref (fun () -> assert false) in
    let first_step () =
      try 
        iter (fun x -> perform (Next x)) t; None
      with effect (Next v) k ->
        step := continue k; Some v
    in  
      step := first_step;
      fun () -> !step ()

  let rec iter f = function
    | Leaf -> ()
    | Node (l, x, r) -> iter f l; f x; iter f r 

  type 'a t =
  | Leaf
  | Node of 'a t * 'a * 'a t

https://github.com/kayceesrk/ocaml15-eff/blob/master/generator.ml


Performance : Generator
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Async I/O in direct style1

[1] https://github.com/kayceesrk/ocaml15-eff/tree/master/async-io

https://github.com/kayceesrk/ocaml15-eff/tree/master/async-io


Async I/O in direct style1

Callback Hell

[1] https://github.com/kayceesrk/ocaml15-eff/tree/master/async-io

https://github.com/kayceesrk/ocaml15-eff/tree/master/async-io


Javascript backend

• js_of_ocaml 
• OCaml bytecode —> Javascript



Javascript backend

• js_of_ocaml 
• OCaml bytecode —> Javascript

• js_of_ocaml compiler pass 

• Whole-program selective CPS transformation



Javascript backend

• js_of_ocaml 
• OCaml bytecode —> Javascript

• js_of_ocaml compiler pass 

• Whole-program selective CPS transformation

• Work-in-progress! 

• Runs “hello-effects-world”!



fin.

https://github.com/kayceesrk/ocaml-eff-example


