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�EDSL(Embeded Domain Specific 
Language)
�BNF !?
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(cont’d)

0p*many p

p qp qp >> q

p f(x) (x p )p f(x)p >>= f

s{s}string s
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p q
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{c}char c

mzero

p | qp <|> q

return a



(Monad)

�compuatation
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�return (>>=)
� (do )
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�number ::= n1
�n1 ::= n2 | n2? “ ” n2?
�n2 ::= n3 | n3? “ ” n3?
�…
�nn ::= digit
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(cont’d)

�

�number ::= n1 { }
�n1 ::= n2 (“ ” n2)?
�n2 ::= n3 (“ ” n3)?
�…
�nn ::= digit | 

�

� OK
�
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(cont’d)

number :: Parser Integer
number = do x <- number' units

case x of
Just y  -> return y
Nothing -> mzero

number' :: [(String, Integer)] -> Parser (Maybe Integer)
number' [] = liftM Just digit <|> return Nothing
number' ((s,u) : us) =

do x <- number' us
let p = do string s

y <- number' us
return (Just (fromMaybe 1 x * u + fromMaybe 0 y))

p <|> return x



�

�expr ::= term ((' '|' ‘) term)*
�term   ::= factor ((' '|' ‘) factor)*
�factor ::= ‘ ’ expr ‘ ’ | number



(cont’d)

-- genExpr(sub,op) ::= sub (op sub)*
genExpr :: Parser Expr -> Parser BinOp -> Parser Expr
genExpr sub op = do e  <- sub

xs <- many p
return (foldl (¥a (o,b) -> BinOpApp o a b) e xs)

where p = do o <- op
x <- sub
return (o,x)

-- expr ::= term ((' '|' ‘) term)*
expr :: Parser Expr
expr = genExpr term op

where op =  (string " " >> return Add)
<|> (string " " >> return Sub)



(cont’d)

-- term ::= factor ((' '|' ‘) factor)*
term :: Parser Expr
term = genExpr factor op

where op =  (string " " >> return Mul)
<|> (string " " >> return Div)

-- factor ::= '' expr '' | number
factor :: Parser Expr
factor = parenthesize expr

<|> do x <- number
return (Number x)



�data Expr
= Number Integer
| BinOpApp BinOp Expr Expr

data BinOp = Add | Sub | Mul | Div

�

� union
� enum



� Expr
�

data Value = Maybe Rational
….

�

eval :: Expr -> Value
eval (Number x)  = fromIntegral x
eval (BinOpApp op a b) =

evalBinOp op (eval a) (eval b)
....
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