000000000 0000000 Vol.4 No.3 84-93 (June 2011)

Oo00o0doooooooooggg
Packrat Parser [1 [0 [J

O o o o o o o of?
O o o o2 o o 0 12

000000 Packrat Parsing 00000000 OPackrat Parsing 000000
ooooooOoooobobooO0oOoOooOooOoO0OOobOOoOOoO0OObOO0bDOOoDOO
0oooobo0o0o0oOO0o0O0ob0O0O0O00bOO0D0O0O0O0O0DOO00O0
00o0ooo0o0o0o0ooO0ooOo0oO0O0oOO0ooOoUoO0oOooOoDoooo
00o0oo0o0ooU0oO0oO0ooO0oOOo0O0OO0OO0ODOoUO0OOOOODOOODO
0oooooooobOO0obO0oO0O00O00O0O000O0b00O0O00O00DO00O0OO0
0o0oo0oo0o0oOo0oo00o0oOWarthOOOOOOOOOO0OOO0OO
oo0oooo0ooo0oooo0ooo0o0o0OWarthOOOOOOOOOOODOO
oooobo0oo0oooooooboOoOooOOooOobOo0O0OO0bOOooOOobOoO0o0OO
00o0oo0o0o0o0o0oDO0o00o0oO00O0bO0b0oO0O000O0O0O0DO00O0
00oo0oo0o0oo0ooOooOoboOooOoooUOoUOo0O0OooOoDOoUoOO 200
00000000 Packrat Parser 10 0000000000000

Implementation of Packrat Parser with Update
Detection to Parse Left Recursive Grammars

YuTa GoTo, YosHIAKI SHIRATA, T2 MasaTo Kryamaf?
and Hyo ASHIHARAT?

Packrat Parsing is a kind of parsing method. Packrat Parsing is a combina-
tion of Recursive Descent Parsing and memoization that can parse backtracking
and unlimited look-ahead in linear parse time. However, Packrat Parsing can-
not parse left recursive grammars. Thus, traditional method transforms left
recursive grammars into right recursive grammars. Unfortunately, syntax tree
is changed by the transforming. Moreover, particular left recursive grammars
cannot be transformed. Traditional method cannot parse particular grammars.
Warth, et al. made possible to support left recursive grammars without trans-
forming in Packrat Parsing. However, the method cannot parse some grammars

that have multiple left recursions at an input position. Furthermore, syntax
tree is be unintended consequence when the method parses particular gram-
mars. This paper presents imprementation and evaluation of Packrat Parser
with Update Detection that possible to support left recursive grammars with-
out transforming, and grammars that have multiple left recursions at an input
position.
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01.APPLY-RULE(R,P)

02. let m = RECALL(R,P)

03. if m = NIL

04. then let Ir = new LR(FAIL,R,NIL,LRStack)

05. LRStack « Ir

06. m < new MEMOENTRY (Ir,P)
07. MEMO(R,P) < m

08. let ans = EVAL(R.body)

09. LRStack «— LRStack.next

10. m.pos < Pos

11. if Ir.head # NIL

12. then Ir.seed < ans

13. return LR-ANSWER(R,P,m)
14. else m.ans < ans

15. return ans

16. else Pos <+ m.pos

17. if m.ans is LR

18. then SETUP-LR(R,m.ans)
19. return m.ans.seed

20. else return m.ans

01 APPLY-RULEOOOOOD
Fig.1 APPLY-RULE procedure.
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01.SETUP-LR(R,L)

02. if L.head = NIL

03. then L.head < new HEAD(R,{},{})
04. let s = LRStack

05. while s.head # L.head

06. do s.head « L.head
07. L.head.involvedSet « L.head.involvedSet U {s.rule}
08. s « s.next

0 2 SETUP-LROOOOOO
Fig.2 SETUP-LR procedure.

01.LR-ANSWER(R,P,M)
02. let h = M.ans.head
03. if h.rule # R

04. then return M.ans.seed

05. else M.ans «— M.ans.seed

06. if M.ans = FAIL

07. then return FAIL

08. else return GROW-LR(R,P,M,h)

0 3 LR-ANSWEROOOODODO
Fig.3 LR-ANSWER procedure.

01.GROW-LR(R,P,M,H)
02. HEADS(P) — H
03. while TRUE

04. do

05. Pos — P

06. H.evalSet «+ COPY (H.involvedSet)
07. let ans = EVAL(R.body)

08. if ans = FAIL or Pos < M.pos

09. then break

10. M.ans « ans

11. M.pos < Pos

12. HEADS(P) «— NIL
13. Pos < M.pos
14. return M.ans

04 GROW-LROOOOOO
Fig.4 GROW-LR procedure.
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01.RECALL(R,P)

02. let m = MEMO(R,P)

03. let h = HEADS(P)

04. if h = NIL

05. then return m

06. if m = NIL and R € {h.rule} U h.involvedSet
07. then return new MEMOENTRY (FAIL,P)
08. if R € h.evalSet

09. then h.evalSet < h.evalSet \ {R}

10. let ans = EVAL(R.body)
11. m.ans <— ans
12. m.pos < Pos

13. return m

05 RECALLOOOOOO
Fig.5 RECALL procedure.
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Fig.6 Case of success with traditional method.
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Fig.7 Case of failure with traditional method.
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Fig.8 Issue of traditional method.
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01.APPLY-RULE(R,P)

02. let m = MEMO(R,P)

03. if (m # NIL and R = terminal) or R € Call
04. then Pos «— m.pos

05. return m.ans

06. else return UPDATE-MEMO(R,P)

09 00000 APPLY-RULEOOOO0OODO
Fig.9 Proposal APPLY-RULE procedure.
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01.UPDATE-MEMO(R,P)

02. Call.push(R)

03. if MEMO(R,P) = NIL

04. then let m = MEMOENTRY (FAIL,P)
05. else let m = MEMO(R,P)

06. MEMO(R,P) « m

07. let ans = EVAL(R.body)

08. if ans = Match

09. then m.pos «— Pos

10. if maxPos < m.pos

11. then maxPos = m.pos

12. m.ans = ans

13. Call.pop

14. if growState = FALSE and rule = startSymbol
15. then while TRUE

16. do

17. ans — GROW-LR(R,P,m)

18. if ans = FAIL or Pos > input.size
19. then break

20. return ans

0 10 UPDATE-MEMO 0DOO0OO0OOO
Fig.10 UPDATE-MEMO procedure.
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01.GROW-LR(R,P,M)

02. Call.push(R)

03. growState « TRUE

04. oldPos «— maxPos

05. Pos «— P

06. let ans = EVAL(R.body)

07. if ans = Match and Pos > m.pos
08. then MEMO(R,P) «+— MEMOENTRY (ans,Pos)
09. growState «— FALSE

10. Call.pop

11. if oldPos # maxPos

12. then return ans

13. else return FAIL

011 00000 GROW-LROOOOOO
Fig.11 Proposal GROW-LR procedure.
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Fig. 12 Case of success with proposal method.
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Fig.14 Input of Java Primary expressions.
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Fig. 15 Analysis time of evaluating grramar containing left recursion with traditional method and
proposal method.
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