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Objective Caml 3.120 000 0O

> 000 open (local open)

> 000000 (local abstract type)

> 000000000 (explicit polymorphism annotations)
> 00000000 (first-class modules)

> 00000000 (signature of a module)

> 00000000000 (destructive substitution)
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# module type ID = sig val id : ’a -> ’a end ;;
module type ID = sig val id : ’a -> ’a end
# let f id =
let module Id = (val id : ID) in
(Id.id 1, Id.id true) ;;
val £ : (module ID) -> int * bool = <fun>

# f (module struct let id x = print_endline "Id!"; x end : ID);;
Id!

Id!

- : int * bool = (1, true)

Jooootdoubououououbouboubouubouuboubouuboubouod
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module type DEVICE = sig ... end
let devices : (string, (module DEVICE)) Hashtbl.t
= Hashtbl.create 17

module PDF = struct ... end
let () = Hashtbl.add devices "PDF" (module PDF: DEVICE)

module Device =
(val (try Hashtbl.find devices Sys.argv. (1)
with Not_found -> prerr_endline "Unknown device"; exit 2)
: DEVICE)
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module type PLUGIN = sig
type t x JO0O0U0o0oooogoon =)
val state : t
val start : t -> unit
val stop : unit -> t
end ;;
let plugins = ref ([] : (string * (module PLUGIN)) list) ;;

let new_instance name =
let module P = (val List.assoc name !plugins : PLUGIN) in
object x JO0O00oooonooouoogoan )
val mutable state = P.state
method start = P.start state
method stop = state <- P.stop ()
end ;;
val new_instance : string -> < start : unit; stop : unit > = <fun>
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module type Compute = sig
class compute : object method x : int end

end

module Default = struct  JUO0000o0oooooooogg =)
class compute = object method x = 0 end

end

let compute = ref (module Default : Compute)

let incr () =  JOO000o0ooooooooog =)
let module M = struct
module C = (val !compute : Compute)
class compute = object
inherit C.compute as super
method x = super#x + 1
end
end in compute := (module M : Compute)
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module TypEq : sig

type (Pa, ’b) t (x OO x*)
val apply : (Pa, ’b) t -> ’a -> ’b
val refl : (Pa, ’a) t val sym :

end = ...

module rec Typ : sig
module type PAIR =
type t and t1 and t2
val eq: (t, tl * t2) TypEq.t

val tl: t1 Typ.typ val t2: t2 Typ.typ
end
type ’a typ =

| Int of (’a, int) TypEq.t
| String of (’a, string) TypEq.t
| Pair of (module PAIR with type t = ’a) Cx Ot1 Ot2 ... %)

end = Typ
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(x to_string1 0000000 OOOOONO x*)
let rec to_string : ’a. ’a typ -> ’a -> string =
fun (type s) t x -> (x sOOOO0O0O0 =)
match t with
| Int eq -> string_of_int (TypEq.apply eq x)
| String eq -> Printf.sprintf "%S" (TypEq.apply eq x)
| Pair p ->
let module P = (val p : PAIR with type t = s) in
let (x1, x2) = TypEq.apply P.eq x in
Printf.sprintf "(%s,%s)"
(to_string P.tl1 x1) (to_string P.t2 x2)

D0000000o000d Kyseliovdd D ML Workshop 20100 0O I
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module type S = sig type t val x : t end
let r = ref (module struct type t = int let x = 0 end : S)
module F(X:sig end) = (val !r : S)

module A = struct end

module M = F(A) ;;

module M : sig type t = F(A).t val x : t end

r := (module struct type t = float let x = 0. end : S) ;;

module N = F(A) ;;

module N : sig type t = F(A).t val x : t end (x tO0O0O0ooo )

00000000 generativel 0000 0OOD0OOO0DO (DOODOO)
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Jodo0obodoooooooooooooooooooon
module type ID = sig val id : ’a -> ’a end ;;
let £ (module Id:ID) = (Id.id 1, Id.id true);; (x unpack[l [0 =*)
f (module struct let id x = x end);; (x 000000 pack *)
let rec to_string : ’a. ’a typ -> ’a -> string =
fun (type s) (t : s typ) x -> (x JOOOgg *)
match t with
| Int eq -> string_of_int (TypEq.apply eq x)
| String eq -> Printf.sprintf "%S" (TypEq.apply eq x)
| Pair (module P) -> (x 0O0OOOO unpack *)

let (x1, x2) = TypEq.apply P.eq x in
Printf.sprintf "(%s,%s)"
(to_string P.tl1 x1) (to_string P.t2 x2) ;;
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GADTUOOUODUOOOODUODOOODOUOO module recO0 OO O ONO

module rec M : S = M

> oot odogd

JUOO000UOUU module type of Ul UJ U0

module MyList : sig

include module type of List

val remove : ’a -> ’a list -> ’a list
end = struct

include List

let rec remove a = ...
end
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module type Printable =

sig type t val print : t -> unit end
module type Comparable =

sig type t val compare : t -> t -> int end

module type PrintableComparable = sig (x OO =)
type T
val print : t -> unit
val compare : t -> t -> int

end
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module type PrintableComparable = sig
include Printable

include Comparable with type t = t

end
Error: Multiple definition of the type name t.

Names must be unique in a given structure or signature.
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module type T = sig type t end
module PrintableF(X:T) = struct

module type S = sig val print : t -> unit end
end
module ComparableF(X:T) = struct

module type S = sig val comparable : t -> t -> int end
end
module PrintableComparableF(X:T) = struct

module type S =

sig include PrintableF(X).S include ComparableF(X).S end

end
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module type ComparableInt = Comparable with type t := int ;;
module type Comparablelnt =

sig val compare : int -> int -> int end

00000 ComparableF(Int) . SUOOOOOOOOOMOO O Comparable [ [
ComparableF U Ll LU U U DOOOO

module ComparableF(X:T) = struct
module type S = Comparable with type t := X.t
end
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module type PrintableComparable = sig
include Printable
include Comparable with type t := t
end

> UUugdbogubtbodboogdbogubod

module type PrintablelInt’ =

(Printable with type t = int) with type t :

> O0uoogod

module type Printable’ = sig

type printable

include Printable with type t := printable
end

int



Jacques Garrigue — Modules in Objective Caml 3.12 20

Joooooon

Juboogtddboootddbotdbbbotdtdbn

> U000t nbbod

> U0 tdnd

>UUOgddoogddoogdooodd

>UOgdobogbbobotdboogtdbbotdboogtdboogd
Jooogduboogddooodd



Jacques Garrigue — Modules in Objective Caml 3.12

HRERE

21

> Objective Caml| 3.1200000000000000000O
Jobobodbobobotddun

> U000t nbbod
Joddduood

— oot
— GADTs
— oot

>UOgoodboogduboogdun



