Defining Parser Combinator using Attribute Grammars

m A parser combinator library is like an axiomatic system.  mAGs describe programming language semantics.
m Simple parsers are combined to derive complex parsers. m High-level programming in terms of trees and attributes.
Domain Specific Language. H Abstract Syntax + Attributes + Semantic Definitions.
H Strong relation between grammar and parser. HF concern-separation: isolated code-fragments.
Highly compositional. H aspect-oriented: isolated computations.
A type-safe semantic actions. @A modular: implicit propagation of information.
Cexpr :=¢€ = Rule* mFrom the Glasgow Haskell Compiler we obtain:
char Char Rule = 1ID ’=’ Cexpr H The parser.
Cexpr (|) Cexpr  Char :="’a’ B Name-binding.

Char type.
A Type system for providing type safety of combinator expressions.
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Cexpr ::=¢€ attr Cexpr
char Char inh str - String _

Cexpr (|) Cexpr inh inp = Int m Every combinator expressions computes the substrings
Cexpr () Cexpr syn out :: [ Int] of str (starting at inp) it recognises.

m For each constructor we define part of the computation.
_ m [ he pieces are combined to complete the computation.

Cexpr (x) Cexpr ’b?

data Cexpr x where
satisfy :: a — Cexpr a

char :: Char — Cexpr Char str]
(x) Cexpr (b — a) — Cexpr b — Cexpr a U L&%

(|)  :: Cexpr a — Cexpr a — Cexpr a lhs.out = [@lhs.inp]

Derived Combinators oinsp e Her

($) :: (b — a) — Cexpr b — Cexpr a
f ($) p = satisfy f (x) p

(x :: Cexpr b — Cexpr a — Cexpr b
| (x r = const ($) | (x) r

($ ::b— Cexpr a — Cexpr b
f ($ p=const f($)p

optional :: Cexpr a — Cexpr (Maybe a)
optional p = Just ($) p (|) satisfy Nothing

many :: Cexpr a — Cexpr |a]

many p = (:) ($) p () many p (|) satisfy |] / | |
some :: Cexpr a — Cexpr |a] O @
some p = (:) ($) p (x) many p
sepBy :: Cexpr a — Cexpr b — Cexpr [a] : ]
sepBy p sep = (:) ($) p (x) many (sep *) p)
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