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Implementation of Packrat Parser
to Parse Left Recursive Grammars

Yuta GOTO ,# MASATO KivyAMA t and HYO ASHIHARA?

Packrat Parsing is a kind of parsing method. Packrat Parsing is a combination of Recursive
Descent Parsing and memoization that can parse backtracking and unlimited look-ahead in
linear parse time. However, Packrat Parsing cannot parse left recursive grammars. Thus,
traditional method transforms left recursive grammars into right recursive grammars. Un-
fortunately, syntax tree is changed by the transforming. Moreover, particular left recursive
grammars cannot be transformed. Traditional method cannot parse particular grammars.
Alessandro Warth et al made possible to support left recursive grammars without transform-
ing in Packrat Parsing. However, the method cannot parse some grammars that have multiple
left recursions at an input position. This paper presents imprementation and evaluation of
Packrat Parser that possible to support left recursive grammars without transforming, and
grammars that have multiple left recursions at an input position.
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LR : (seed : AST, rule : RULE,

head : HEAD, next : LR)
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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

1 APPLY-RULE Yo>—vv

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

2 SETUP-LR 7BY—Y¥%

FERROEHE ST 5. R HEAD OF — &1
AN
HEAD : (rule : RULE, involvedSet : SETofRULE,
evalSet : SETof RULE)
rule IZF84E U 72 £ HRD head rule % 4K 9 5. in-
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ANSWER 7Y —Y v, FE L 2 AHIRORN
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01.LR-ANSWER(R,P,M)

02. let h = M.ans.head

03. if horule # 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)

3 LR-ANSWER 7O¥—Y¥

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

4 GROW-LR 7Y —vv
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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
5 RECALL 7mny—v¥y
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N, AEZEH TS UPDATE-MEMO YR ¥— ¥
2T 5. BEFIKIE, APPLY-RULE YO —
Y%, UPDATE-MEMO 0¥ —Y %, GROW-LR
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REPHETHNZHE L2 APPLY-RULE 70—
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AEIRFERDH Y, DD Call IZFD rule 3dH
SHLEBIRAENLIEREMGT D, TOK, AED
SHUE U 72 MRS A FAIL OB &L, T OIEK G
5% Grow IZIBINT 5. Grow I[ZEBINX /- FERK
Uit 5, 12 GROW 925420 L2e S
GROW XNd. AEICEMAERNZY, F721E Call
IZZ D rule WEWVWGERIATONEZHTTT D720
UPDATE-MEMO 70¥—Y % 294745, &2
i, S—=A—=S OEEEHREZMTT LS, 1 E
HDS & A D@ UPDATE-MEMO 71 ¥ —
VyEFEFUATEEHTD. 2EHD S OAIEC
AENLIEREIGET 5.

WIZ, H7ZIBIL 72 UPDATE-MEMO 7O ¥—
V¥ %M 91279, UPDATE-MEMO & A EDNEA
FHEETIRICHNS. £7, BIFT % rule 2 Call
27wy add, Z0Cal iz Yy aX s rule i3,
RIZZFD rule AT 5 & A ENSHHRE IS
%. Call iZ rule R IFNIEI ST Z2 D, A E

01.APPLY-RULE(R,P)

02. let m = MEMO(R,P)

03. if m # NIL and R € Call

04. then Pos < m.pos

05. if m.ans = FAIL and R is nonTerm
06. then Grow.append(R)

07. return m.ans

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

8 HRETFIED APPLY-RULE Y0y —Yv

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.
11.
12.
13.
14.
15.
16.

if m.ans # Pos
then m.ans < ans
if R € Grow
then pos < m.pos and P < m.pos
ans < GROW-LR(R,P,m)
Call.pop

return ans
9 UPDATE-MEMO 7ovy—3¥
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01.GROW-LR(R,P,M)

02. while Call.head # R

03. Call.pop

04. while TRUE

05. do

06. Pos < P

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. if ans = Match and Pos > M.pos
13. then MEMO(R,P) + MEMOENTRY (ans,
Pos)

14. Pos < M.pos

15. return M.ans

10 #EFEDO GROW-LR 7oy —Y¥v
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