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Ïàðñåð-êîìáèíàòîðû

Èäåÿ: âûðàçèòü ñèíòàêñè÷åñêèé àíàëèçàòîð ÷åðåç
ýëåìåíòàðíûå ðàñïîçíàâàòåëè è ôóíêöèè âûñøåãî ïîðÿäêà,
ñîîòâåòñòâóþùèå ñèíòàêñè÷åñêèì îïåðàòîðàì (íàïðèìåð,
EBNF).

Graham Hutton and Erik Meijer. Monadic parser

combinators // J. of Functional Programming, �1, 1993.

Daan Leijen and Erik Meijer. Parsec: Direct Style Monadic

Parser Combinators for the Real World // Technical
Report, University of Utrecht, 2001.

Bryan Ford. Packrat Parsing: Simple, Powerful, Lazy,
Linear Time // ICFP'2002.



Pro et contra

+ Õîðîøî èíòåãðèðóþòñÿ â ñðåäó îñíîâíîãî ÿçûêà
ðåàëèçàöèè;

+ Ðàçáèðàþò áîëåå ðåëåâàíòíûé êëàññ ÿçûêîâ;

+ Äîïóñêàþò ïðîñòóþ ðåàëèçàöèþ ìíîãîóðîâíåâûõ è
ðàñøèðÿåìûõ àíàëèçàòîðîâ.

- Èìïåðàòèâíîñòü îïèñàíèÿ;

- Òðóäíîñòè ñ âîññòàíîâëåíèåì ïîñëå îøèáîê è èõ
äèàãíîñòèêîé;

- Ïðîáëåìû ñ ïðîèçâîäèòåëüíîñòüþ.



Ýòþä �1: ëåâàÿ ðåêóðñèÿ è �LMF�

Êëàññè÷åñêèå ïàðñåð-êîìáèíàòîðû ïëîõî ïåðåíîñÿò
ëåâîðåêóðñèâíûå ñïåöèôèêàöèè. Óñòðàíåíèå ëåâîé ðåêóðñèè
ñòàòè÷åñêè âîîáùå ãîâîðÿ íåâîçìîæíî:

list[item]: item ("," item)*

Ýôôåêòèâíûå ïàðñåð-êîìáèíàòîðû ÷óâñòâèòåëüíû ê ïîðÿäêó
àëüòåðíàòèâ (Longest-Match First Rule):

expression:

identifier

| identifier "+" expression



Ýòþä �1 (îêîí÷àíèå)

Ñïîñîáû áîðüáû:

Richard A. Frost and Rahmatullah Ha�z. A New Top-Down

Parsing Algorithm to Accommodate Ambiguity and Left

Recursion in Polynomial Time // ACM SIGPLAN Notices,
Vol. 41 (5), May 2006;

Richard A. Frost, Rahmatullah Ha�z, and Paul Callaghan.
Parser Combinators for Ambiguous Left-Recursive

Grammars // PADL 2008, LNCS 4902, Springer-Verlag Berlin
Heidelberg 2008;

Laurence Tratt. Direct Left-Recursive Parsing Expression

Grammars // EIS-10-01, School of Engineering and
Information Sciences, Middlesex University, October 2010.



Ýòþä �2: äèàãíîñòèêà è âîññòàíîâëåíèå ïîñëå îøèáîê

Î÷åíü ïðîñòî òî÷íî ñîîáùèòü î ïåðâîé îøèáêå. Î÷åíü òðóäíî
âîññòàíîâèòüñÿ è ñîîáùèòü îá îñòàëüíûõ.

Continuation-based Applicative Parser Combinators:

S. Doaitse Swierstra and Pablo R. Azero Alcocer. Fast, Error
Correcting Parser Combinators: A Short Tutorial //
University of Utrecht, 1999;

S. Doaitse Swierstra. Combinator Parsers: From Toys to

Tools // ICFP Workshop on Haskell, 2000.



Ýòþä �2 (îêîí÷àíèå)

Ìîæíî ïî-äðóãîìó: èñïîëüçóÿ ïîíÿòèå ðàññòîÿíèÿ ìåæäó
ñòðî÷êîé è ÿçûêîì:

Gordon Lyon. Syntax-Directed Least-Errors Analysis for

Context-Free Languages: A Practical Approach //
CACM, Vol. 17, � 1, 1974;

Julia Dain. Minimum Distance Error Correction // Dept of
Computer Science University of Warwick, UK, 1987.

Giovanni Pighizzini. A Parallel Minimum Distance

Error-Correcting Context-Free Parser // Theoretical
Computer Science, Proc. of the Fourth Italian Conference,
1992;



Ýòþä �3: ïàðñåð-êîìáèíàòîðû è ãåíåðàòîðû âðåìåíè
èñïîëíåíèÿ

Èäåÿ: ãåíåðèðîâàòü ýôôåêòèâíûé àíàëèçàòîð ñðàçó ïåðåä åãî
ïðèìåíåíèåì. Ïîìîãàåò ðåøèòü ìíîãèå ïðîáëåìû, âêëþ÷àÿ
ïðîáëåìó ýôôåêòèâíîñòè.

Óæå ðåàëèçîâàíî â íåêîòîðûõ ïàðñåð-ãåíåðàòîðàõ.

Ïîêà íå ïðèìåíÿëîñü äëÿ ïàðñåð-êîìáèíàòîðîâ.

Ïî-äðóãîìó: ñìåøàííûå âû÷èñëåíèÿ (ñóïåðêîìïèëÿöèÿ) äëÿ
ñèíòàêñè÷åñêèõ àíàëèçàòîðîâ.



Ýêñïåðèìåíòàëüíàÿ áàçà

Objective Caml (http://caml.inria.fr);

Ostap (http://caml.inria.fr/cgi-bin/hump.en.cgi?contrib=513)
� ìîíàäè÷åñêèå ïàðñåð-êîìáèíàòîðû ñ ïðîèçâîëüíûì
lookahead + ñèíòàêñè÷åñêîå ðàñøèðåíèå;

HaSCoL, Oberon0 � ãîòîâûå ñèíòàêñè÷åñêèå àíàëèçàòîðû,
íà êîòîðûõ ìîæíî ÷òî-íèáóäü èñïûòàòü.



Ñïàñèáî çà âíèìàíèå!

- Âîïðîñû?

- Ïðåäëîæåíèÿ?

- Ïîæåëàíèÿ?


