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OCaml: A Functional Language with a Practical Twist 
• OCaml = “Objective Caml”

• Compiled language leveraging implied static typing and a mathematical syntax.

• Based on MetaLanguage (ML) and the primary distribution of Caml.

• A functional programming language, but with support for imperative and object-oriented programming 
paradigms if you really must.

• Main mode of distribution is through “GODI” (http://godi.camlcity.org/godi/index.html)

What Makes OCaml a “Functional” Language?
• Functions are the key type and are easily manipulated.

• Only mode of execution is function application.

What's This “Implied” Static Typing All About?
• Static typing with a minimal amount of type declarations.

1) let x, y, z = 2, false, "Hello, World!";;
val x : int = 2
val y : bool = false
val z : string = "Hello, World!"

2) let f x y = x + y;;
val f : int -> int -> int = <fun>

3) let f g x = g x;;
val f : ('a -> 'b) -> 'a -> 'b = <fun>

4) let f x = x#nudge(1); x#display ();;
val f : < display : unit -> 'a; nudge : int -> 'b; .. > -> 'a = <fun>

What Native Data Types Does OCaml Support?
• Strings: “Hello, World!”, “”

• int: 2, -5

• float: 0.5

• bool: true, false

• unit: ()

• tuples: (2, false, “Foobar”)

• lists: [“2”; “false”; “Foobar”]

• records: {x=2; y=false; 
z=“Foobar”}

• reference: ref 2, ref “String”

• functions

http://godi.camlcity.org/godi/index.html
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What Are These “Variant Type” Things?
• Succinct extensions to the type system.

• Often replaces small objects, used to construct data structures, and add semantic information.

• Checked at compile time.

1) type hobbit = Bilbo | Frodo 
let hobb it = match it with 

| Bilbo -> “There and Back Again”
| Frodo -> “Big Book o' Whining”

(* val hobb : hobbit -> string = <fun> *) 

2) type rational = Int of int | Frac of int * int
3) type 'a option = Some of 'a | None
4) type 'a maybe = Result of 'a | Exception of exn
5) type 'a list_t = Empty | Node of 'a * 'a list_t
6) type xml = PCData of String | Element of (string * (string * string) list * xml list)
7) type http_status =

| OK | NotFound | NotModified
| BadRequest of string | Unknown of int * string

8) type 'a thunk = Result of 'a | Factory of (unit -> 'a)

Let Me See Some Sexy First-Level Function Moves
• Okay – enjoy some partial function application:

1) let p = (mod)  (* val p : int -> int -> int = <fun> *)
let p3 = p 3 (* val p2 : int -> int = <fun> *)
print_int p3 2  (* Prints “1” – 3 mod 2 = 1 *)
print_int p3 4  (* Prints “3” – 3 mod 4 = 3 *)

2) let f g x y = g x, g y (* val f : ('a -> 'b) -> 'a -> 'a -> 'a -> 'b * 'b  = <fun> *)
let f2 = f string_of_int (* val f2 : int -> int -> string * string = <fun> *)
let one, two = f2 1 2 (* val one : string = “1”  val two : string = “2” *)

• Here are some other cute tricks:

1) let f g x = match x with None -> None | Some x -> Some(g x)
val f : ('a -> 'b) -> 'a option -> 'b option = <fun>

2) open ANSITerminal
let msg style = fun str -> (print_newline (); print_string style str; flush_all ())
let normal_msg = msg []
let error_msg = msg [Bold; red] 
let admin_msg = msg [blue]
let prompt_msg = msg [yellow; on_blue]

3) let (|>) x f = f x 
2 |> string_of_int |> ((^) “I had a: ”)
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How Does This Compare to Groovy's Closures?
• Let's implement something akin to Groovy's (5..10).toList(), which might be (10..5).toList()

let range a b = 
let next, p = if a < b then pred,(<)

 else succ,(>) in
let rec loop i acc = 

if p i a then acc
else loop (next i) (i::acc) in

loop b []

def range = { a,b ->
    def next, p
    if (a < b) {
       next = { it - 1 }
       p = { x, y -> x < y }
    } else {
       next = { it + 1 }
       p = { x, y -> x > y }
    }
    def loop
    loop = { i, acc -> 
       if(p(i, a)) {
         return acc
       } else {
         acc.add(0, i)
         loop(next(i), acc)
       }
    }
    return loop(b, [])
}
range(5,10)
range(10,5)

• And now, let's implement a generator for a list of primes.

• let prime_list n = 
 if n < 0 failwith “Need a nonnegative n” else
 match n with 0 -> [] | 1 -> [1] | 2 -> [1;2]
 |n -> 
 let rec builder x lst =
 if List.length lst = n – 2 then List.rev lst else
 let m = (mod) x in
 let is_prime = List.for_all (fun i -> m i != 0) lst in
 let nxt = builder (x+2) in
 if is_prime then nxt (x::lst) else nxt lst
 in [1;2]@(builder 3 [])

• def prime_list = { n -> 
if(n < 0) { throw new RuntimeException(“Need a nonnegative n”) } else {

switch(n):
case 0: []
case 1: [1]
case 2: [1; 2]
default:

# Left as an exercise for the user
}

}


