http://pdos.csail.mit.edu/ baford/packrat/

packrat-parse

base-generator->results parse-result

1 Data Structures

1.1 parse-result

(parse-result? <object>) - <boolean>

(parse-result-successful? <parse-result>) - <boolean>

(parse-result-semantic-value <parse-result>) - <object> or #f



(parse-result-next <parse-result>) - <parse-results> or #f

(parse-result-error <parse-result>) - <parse-error> or #f

(make-result <semantic-value> <next-parse-results>) - <parse-result>

(make-expected-result <parse-position> <object>) - <parse-result>

(make-message-result <parse-position> <string>) - <parse-result>

(merge-result-errors <parse-result > <parse-err0r>) - <parse-result>

1.2 parse-results

base next



base

(parse-results? <object>) - <boolean>

(parse-results-position <parse-results>) - <parse-position> or #f

(parse-results-base <parse-results>) - (cons <kind-object> <value-object>)
or #f

(parse-results-token-kind <parse-results>) - <kind-object> or #f

(parse-results-token-value <parse-results>) - <value-object> or #f

(parse-results-next <parse-results>) - <parse-results> or #f

(base-generator->results <generator-function>) - <parse-results>



(prepend-base <parse-position> <base-value> <parse-results>) - <parse-
results>
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(prepend-semantic-value <parse-position> <key-object> <semantic-value>
<parse-results>) - <parse-results>

(results->result <parse-results> <key-object> <result-thunk>) - <parse-
result>

1.3 parse-error

(parse-error? <object>) - <boolean>

(parse-error-position <parse-error>) — <parse-position> or #f

(parse-error-expected <parse-error>) - (list-of <object>)



(parse-error-messages <parse-error>) - (list-of <string>)

(make-error-expected <parse-position> <object>) - <parse-error>

(make-error-message <parse-position> <string>) - <parse-error>

(parse-error-empty? <parse-error>) - <boolean>

(merge-parse-errors <parse-error> <parse-error>) - <parse-error>

1.4 parse-position

(make-parse-position <filename> <linenumber> <columnnumber>) -
< parse-position>

(parse-position? <object>) - <boolean>

(parse-position-file <parse-position>) - <string> or #f

(parse-position-line <parse-position>) - <number>



(parse-position-column <parse-position>) - <number>

(top-parse-position <string>) - <parse-position>

(update-parse-position <parse-position> <character>) - <parse-position>

#\return
#\newline
#\tab

(parse-position->string <parse-position>) - <string>

emacs
<??7>

filename:linenumber:columnnumber

main.c:33:7

(parse-position>? <parse-position> <parse-position>) - <boolean>

2 Parsing Combinators

parse-results — parse-result



(packrat-check-base <kind-object> <semantic-value-acceptor>) - <com-
binator>

semanticValue — parserCombinator

semanticValue - parse-results — parse-result

1

(packrat-check <combinator> <semantic-value-acceptor>) - <combi-
nator>

(packrat-or <combinator> <combinator>) - <combinator>

(packrat-unless <string> <combinator> <combinator>) - <combina-
tor>

3 The packrat-parser macro

(packrat-parser <result-expr> <nonterminal-definition>%*)

Land, of course, in languages like Haskell, it is the norm to implement parser combinators and
related code in a monadic style.



<nonterminal-definition> :==
(<nonterminal-id> (<sequence> <body-expr>+)*)
<sequence> :== (<part>*)

<part>

:== (! <part>*)

(/ <sequence>*)

<var> <- ’<kind-object>
<var> <- @

<var> <- <nonterminal-id>
’<kind-object>
<nonterminal-id>

(begin)

<result-expr>

packrat-parser (begin) (begin)

<result-expr>

(define (<nonterminal-id> results)
(results->result results ’nonterminal-id
(lambda ()
(<...> results))))

<part> (/ <sequence> ...)

(packrat-or <expansion-of-first-alternative>

(packrat-or <expansion-of-second-alternative>

S
<part> <var> <-
<var> <body-expr>
(! <part> ...)
Q <var> <- @ <var>
<part> ’<kind-object>

<nonterminal-id>

4 Porting the library to other Scheme implementa-

tions

base-generator->results packrat-parser



syntax-rules

packrat-parser

5 Examples

5.1 A base-generator for an input stream of characters

parse-results-token-kind
parse-results-token-value
generator base-generator->results

(define (generator filename port)
(let ((ateof #f)
(pos (top-parse-position filename)))
(lambda ()
(if ateof
(values pos #f)
(let ((x (read-char port)))
(if (eof-object? x)
(begin
(set! ateof #t)
(values pos #f))
(let ((old-pos pos))
(set! pos (update-parse-position pos x))
(values old-pos (cons x x)))))))))

5.2 A base-generator for a higher-level input stream of lex-
emes/tokens

(define (generator tokens)
(let ((stream tokens))
(lambda ()
(if (null? stream)
(values #f #f)
(let ((base-token (car stream)))
(set! stream (cdr stream))
(values #f base-token))))))



5.3 A simple calculator

(num oparen cparen + *)

(define calc (packrat-parser expr
(expr ((a <- mulexp ’+ b <- mulexp)
(+ a b))
((a <- mulexp) a))
(mulexp ((a <- simple ’* b <- simple)
(x a b))
((a <- simple) a))
(simple ((a <- ’num) a)
((’oparen a <- expr ’cparen) a))))

5.4 An example calculator session

generator calc

Welcome to MzScheme version 209, Copyright (c) 2004 PLT Scheme, Inc.
(require "packrat.ss")
(define (generator tokens) [...])
(define calc [...])
(define g (generator

’((num . 1) (+) (num . 2) (%) (num . 3))))
> (define r (calc (base-generator->results g)))
> (parse-result-successful? r)
#t
> (parse-result-semantic-value r)
7
> (define g (generator

>((oparen) (num . 1) (+) (num . 2) (cparen) (¥) (num . 3))))

> (define r (calc (base-generator->results g)))
> (parse-result-successful? r)
#t
> (parse-result-semantic-value r)
9
>
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