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Module

A set of related definitions of types, values, and exceptions

module ListStack = struct 

  type ‘a stack = ‘a list  
  let empty = []  
  let is_empty s = s = []  
  let push x s = x :: s  
  let peek = function 

    | []   -> failwith "Empty"
    | x::_ -> x  
  let pop = function 

    | []    -> failwith "Empty"
    | _::xs -> xs  
end



Module

# ListStack.push 1 ListStack.empty;; 
- : int list = [1] 

# open ListStack;; 

# push 2 empty ;; 
- : int list = [2] 

# let open ListStack in  
  peek (push 1 (push 2 empty));; 
- : int = 1



Module Type

module type StackSig = sig  
  type 'a stack  
  val is_empty : 'a stack -> bool 

              val push :'a->'a stack -> 'a stack   
  val peek : 'a stack -> 'a  
  val pop : 'a stack -> 'a stack 

end 

A set of declarations of types, values and exceptions



Module Type Allows to Hide Internals

# ListStack.push 1 ListStack.empty;; 
- : int ListStack.stack = <abstr>

module ListStack : StackSig = struct 

  . . .  
end



Module Type

•module A : Sig = struct … end  

• OCaml type checker checks if 

• A contains everything in the module type Sig, and

• Something in A not declared in Sig is accessed from 

the outside



module type S1 = sig  
  val x:int  
  val y:int 

end  
module M1 : S1 = struct 

  let x = 42 end 

(* type error:
   Signature mismatch:
   The value `y' is required but not provided
*) 

Example



module type S2 = sig 

      val x:int 

end  
module M2 : S2 = struct 

      let x = 42 

      let y = 7 

end 

M2.y
(* type error: Unbound value M2.y *)

Example



Question

•Which�one�is�without�any�compilation�error?��

A. module M =  
(struct let inc x = x+1 end : sig end)  

B. module M =  
(struct let inc x = x+1 end : sig val inc end)  

C. module M =  
(struct let inc x = x+1 end  
: sig val inc : int -> int end)  

D. All 
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Functors

• A function from modules to modules

• Similar to template in C++ or generic in Java



OCaml Standard Library

• A collection of useful modules 

• Data structures, algorithms, system calls, etc

• For example,  the List module has a number of utility 
functions for lists http://caml.inria.fr/pub/docs/manual-
ocaml/libref/List.html  

• Manual: http://caml.inria.fr/pub/docs/manual-ocaml/libref

• Code: https://github.com/ocaml/ocaml/tree/trunk/stdlib

http://caml.inria.fr/pub/docs/manual-ocaml/libref/List.html
http://caml.inria.fr/pub/docs/manual-ocaml/libref/List.html
http://caml.inria.fr/pub/docs/manual-ocaml/libref/List.html
http://caml.inria.fr/pub/docs/manual-ocaml/libref
https://github.com/ocaml/ocaml/tree/trunk/stdlib


Stdlib

• The Stdlib module is automatically opened

•  A lot of basic operations over the built-in types 
 (numbers, booleans, strings, I/O channels, etc)

• http://caml.inria.fr/pub/docs/manual-ocaml/libref/
Stdlib.html

http://caml.inria.fr/pub/docs/manual-ocaml/libref/Stdlib.html
http://caml.inria.fr/pub/docs/manual-ocaml/libref/Stdlib.html


Set

• The set data structure and functions 

• http://caml.inria.fr/pub/docs/manual-ocaml/libref/Set.html

• The Set.Make functor constructs implementations for any type

•  The argument module must have a type t and a compare function

http://caml.inria.fr/pub/docs/manual-ocaml/libref/Set.html


Set



Set



Map

• The map data structure and functions 

• http://caml.inria.fr/pub/docs/manual-ocaml/libref/Map.html

• The Map.Make functor constructs implementations for any type

•  The argument module must have a type t and a compare function

http://caml.inria.fr/pub/docs/manual-ocaml/libref/Map.html
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