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N/Caml: nML ?Qﬁ}%‘aﬂ

ropas > nml

nML compiler 0.9 (built at 2001/3/14) by H. Eo, J. Kim, and 0. Lee
- Copyright(c) 2000-2001 Research On Program Analysis System

- http://ropas.kaist.ac.kr/n

- Based on Objective Caml 3.00 Code

# 1+ 3;;
- : int = 4
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# 1+ 2;;
- int = 3
# 1.0+ 2.0;;
- : real = 3
# ’a’;;
- : char = ’a’
# 1] Ul— l__I-Il;;
- : string = "°F "

o o] & Eo|7]

# val puppy = "& = <"

-

val puppy : string = " & 3"
# val °F-f = 1;;
val °f-f : int = 1
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val Url_r% - (1,1.0,11),”0]-[_'-”);;

val °f“fT& : int * real * char * string = (1, 1, ’1’, "°F“")
E 3T
o F& &N 7
#val (Y=,2 2,227,272 = °ITTs;;
val & & int = 1
val &l % : real =1
val &+ *F : char = ’1°
val & *Fg : string = "°F“I"




° ZAE RHE7]
# val R 21 =| = [3,5];;
val X =1 = int 1list = [3, 5]

SR o= 1WA

int list = [1, 3, 5]

a7 = & A Xel7,9];;

val MY = : int list = [1, 3, 5, 7, 9]
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# case MY of [] => -1
| (hd::tl) => hd;;

- : int =1




={ Y ™: string, F Y ™: string }

b S , _t|:_ i-] RI-I:n ol % A1|||};;
val ¢s320 : £ 2 = {RAYUX="FH A", F™="°1<= ™"}

o I A7

# val “I€ = ¢s320.F S *l;;
val “f§ : string = "°[ 2 A"
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9 &l (pattern) |
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e AR, FE B AE, AREA A9 o] B, L

T LR
val, fun, fn, case, handle

o A&

val (3 +,8+) = (1,2.0);;
fun length [] = 0 | length (h::t) = 1 + length t;;
fn x =>x + 1;;

case 3 of 0 => true | _ => false;;
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o o 2] A}3}
— o] 2] ] 2] (eg. Division by zero)
B FAE Bl s E 48

o ol 2j A& A
exception Fail
exception Error of string

o o o] Al3) WAy
raise (Error "Illegal Input")

o o o] k&t A 2
e handle Fail => ¢
| Error "Illegal Input" => ey

| Error _ => e3




) & 2] A}-g (imperative features)l

o nML F+H
e =
| refe reference
| e1 =6 assignment
| le dereference
o 24

# val count = ref O;;

val count : int ref = ref O

# fun incn=n := In + 1;;

val inc : int ref -> unit = <fun>
# inc count;;

- : unit = ()

# !count;;

- : int =1
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e CLE

let val £ = fn x y => x+y
in £ 13
end

o &l wj xJol] 2|7k g A2

let val £f = fn 0 => 0O
X

in f 20
end

o 7 g4

val rec fac = fn n =>
if n=0 then 1
else n *x fac(n-1)

let fun f x y
in £ 13
end

let fun £ 0 =

in f 20
end

fun fac n =
if n=0 then
else

= X+y

x+1

1
n * fac(n-1)




o T} Bhe) § ofel Bhel o) ghE At W P4

fun swap (a,b) = (b,a) : ’a x ’b => ’b *x ’a
fun hd (h::t) = h : ’a list -> ’a
| hd _ = raise EmptyList

o o} Efglo] B A9 o] B RojA A

fun f x = ... (0)
val f = fn x => x ... (0)
val ... = (fn x => x) ... (X)
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fun map £ [] = []
| map £ (h::t) =fh :: map f t

# val map_inc = map (fn x => x+1)

# val map_square = map (fn x => x**2)




ebql A 2| (type definition)]

e E}3) & (type abbreviation): EZ+3E €} o] o] & X|of F&= A

type position = int * int
type student = {name: string, id: int, age: int}

o tojE} B} Ao 2L dlofE} B} whEo] F& A.

type itree = Leaf
| Node of int * itree * itree

type ’a tree = Leaf
| Node of ’a * ’a tree * ’a tree

type ’a children = ’a tree * ’a tree

and ’a tree = Leaf
| Node of ’a * ’a children




ol o] €} E}4} (data type)]

o o] E} 434

type ’a tree = Leaf | Node of ’a * ’a tree * ’a tree

val y = Node(5,Node(6,Leaf,Leaf),Leaf)

ot o]} 18

fun sum Leaf = 0
| sum (Node(i,t1,t2)) = 1 + sum tl + sum t2




e 25 (structure): Zt=} Efgl o] 2L

structure Int = struct
type t = Top | Int of int
fun join Top _ = Top

| join _ Top = Top
| join (Int x) (Int y) = if x=y then Int x else Top
end

val x = Int.join Int.Top (Int.Int 20)

e © 5 E}S] (signature): & 2| €}

signature L = sig

type t
val join: t -> t -> t
end

structure IntL = Int : L




o % & ¥ (functor): RES W= = 34

functor Product(A:L, B:L):L = struct
type t = A.t *x B.t
fun join (a,b) (c,d) = (A.join a c, B.join b d)

end
structure IntProd = Product(Int,Int)
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type key = int and ’a tree = Leaf of key * ’a
| Node of key * ’a tree * ’a tree

fun find t k = case t of

Leaf(j,e) => 1f j=k then e else raise Not_found
| Node(j,1l,r) => if j>k then find 1 k else find r k

fun mem t k = (find t k; true) handle Not_found => false
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ropas> nmlc file.n
o e} g Aot @ )

ropas> nmlc -c a.n
ropas> nmlc -c b.n
ropas> nmlc -o a.out a.cmo b.cmo

#use "file.n"
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Makefile t}F7]|

e Makefile
—AA ZF2 oA A FUdES vt = v

—http://www.gnu.org/software/make/make.html
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e nmlmake: Makefile AJ A 7|

ropas> nmlmake -a "Oukseh Lee" result




o 1ML 1o} &1 A}

— 2 | o] X|: http://ropas.kaist.ac.kr/n
— Q&g o ‘=2 " ¢do] nML

o nML 7 7ol 7]
— A}2-9: “ncaml A A€
— 37| Al ol] A X A version 0.9 A A Fof g1S
— Linux =& MS windows o] A %] 7}5

— OCaml & glo)H & 8] A& 7}5: http://ropas.kaist.ac.kr/n/1ib




