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void do_something(char* fname) {
FILE* fd = fopen(fname);
// fd
// ….
fclose(fd); // 

}

C



let with_file fname f =   (* *)
let fd = open_file fname in

try f   fd with _ -> ();
close fd

(* *)
with_file fname (fun fd ->

(*  fd *)
)

(OCaml)



C

char  array[3] = { 1, 2, 3 }; 
for (int i = 0; i < 3; i++ ) {

// array
// ….

}



(* *)
let rec iter f =  function

[] -> ()
| hd :: tl -> f hd; iter tl

(* *)
iter (fun elem ->

(*  elem *)
)  [ 1; 2; 3 ]

OCaml

map fold
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public List<Integer> monthlySale(List<Sale>  sales) {
int sum = 0;
ArrayList<Integer> result = new ArrayList<Integer>();
Date prevMonth =  sales.get(0).date.getMonth();
for(Sale sale :  sales)  {

if(prevMonth == sale.date.getMonth()) {
sum +=  sale.getAmount();

}  else {
result.add(sum);
sum = sale.getAmount();

}
prevMonth = sale.date.getMonth();

}
if(sum != 0) { result.add(sum); }  // (12 )
return result;

}



map, reduce, groupBy

(* *)
let monthlySale =  
groupBy (fun s1 s2 -> s1.date.month = s2.date.month) 
|> map (map (fun sale -> sale.amount))
|> map (reduce  (+)) 

(OCaml)

( ) (+) (reduce (+))
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type ‘a parser (* *)
val return : ‘a -> ‘a parser (*  *)
val bind : ‘a parser -> (’a -> ‘b parser) -> ’b parser  (* *) 
val map : (‘a -> ’b) -> ‘a parser -> ’b parser  (*  *)
val (>>) : ‘a parser -> ’b parser -> ‘b parser  (*  *)
val (<|>) : ‘a parser -> ’a parser -> ‘a parser  (* *)
val many : ‘a parser -> ’a list parser  (*  *)
val sep : ‘a parser -> ’b parser -> ‘b list parser (* *)
val run_ch : ‘a parser -> in_channel -> ’a   (*  *)

OCaml



CSV

let quote, pquote = '"', char '"'
let str_content = nonOf ”¥””
let quote_escape = map (fun _ -> quote) (keyword "¥"¥"")
let str_escaped = many (quote_escape <|> str_content)
let str = pquote >> (map string_of_chars str_escaped) <=< pquote
let field = (map (fun x -> `Int x) int) <|> (map (fun s -> `Str s) str)
let line = sep (char ',‘) (spaces >> field <=< spaces)
let csv_parser = sep eol line <=< (opt eol <=< spaces)



1. /
2.
3.

4. ” ”

C Java JavaScript

× final (this)
× × ×

× ×

×





2





(1 13)

Card
Card getNumber



JAVA

public class Card { // 
private int i;
public Card(int n) {  i = n; }
public Card() { i = -1; }
public int getNumber()  {  return i;  }
public boolean isJoker() { return i == -1; }

}

-1

isJoker
getNumber -1

isJoker getNumber



interface Card {} // 
public class NumberCard implements Card {
private int number;
public NumberCard(int i) {
number = i;

} //  NumberCard
public int getNumber() { return number; }

}
public class Joker implements Card {
public Joker() { }

}
instanceof





type card = (* .  3 *)
Number of int

| Joker

(* *)
let foo = function (* *)

Number i -> …  (* *)
| Joker -> …

Number Joker

OCaml



typedef enum {  Joker } joker;
typedef  union {

int number
joker joker;

}  card;

C

card



NULL

zipCode
zipCode null

String zipCode;  // null

NullPointerException



OPTION

Some None
null
( )null

( )

type ‘a option = (* *)
Some of ‘a

| None
’a
null

OCaml

// None
val zipCode : string option = None



VISITOR
abstract class XML {
abstract void visit(XMLVisitor v);

}
class Element extends XML {

String name;
Map<String,String> attrs;
List<XML> children;
void visit(XMLVisitor v) {

v.accept(this);
}

}
class CDATA extends XML {

String content;
void visit(XMLVisitor v) {

v.accept(this);
}

}
abstract class XMLVisitor {
abstract void accept(Element elm);
abstract void accept(CDATA cdata);

}

class ToStringVisitor {

StringBuffer result;

void accept(Element elm) {

resut.append("<" + elm.name + printAttrs(elm.attrs) + ">");

for(Element e : elm.children) {

e.visit(this);

}

resut.append("</" + elm.name + printAttrs(elm.attrs) + ">");

}

void accept(CDATA cdata) {

result.append(escapeCDATA(cdata));

}

}



(* XML .  3 *)
type xml = 

Elem of  string * string list * xml list  
| CDATA of  string

OCaml

Elem

CDATA

(* visitor *)
let rec xml_to_string = function
| Element(name, attrs, children) ->

”<“+ name + (attr_to_string attrs) + “>”
+ List.map xml_to_string children
”</” + name + “>”

| CDATA text -> escaped_string text



(Either)
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null



/GADTs
(Haskell)

(OCaml)

implicit parameter(Scala)
self type(Scala)

(F#)
TypeProvider(F#)

etc

/Web



Scala
Scala

Haskell
Haskell

OCaml
OCaml

F#
F#



Haskell
http://itpro.nikkeibp.co.jp/article/COLUMN/20060915
/248215/?ST=develop

http://itpro.nikkeibp.co.jp/article/COLUMN/20060915
/248230/?ST=develop

Scala
http://itpro.nikkeibp.co.jp/article/COLUMN/20080613
/308019/
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QuickCheck
Coq



Coq
(INRIA)

Coq OCaml Haskell



D-BUS JSON

Adobe Flash

iSD
(OCaml )

Linux

Coq JSON
D-Bus

JSON D-BusAPI
D-Bus JSON
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