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Grammar transforr

GoING FOrRMAL: COMBINGS

Write a context-free grammar as G = (N, X, P, S), with
vocabulary V=X WN.

G G"if Ju: V™" — V* a homomorphism s.t.
: H(S/) =S,

. Vae X, ula)=a,

. WN')CN-Vv*

A = (o)A = o' € P}
={A" 5 ad|A" e N',u(A") = A, and A — x € P}

We call it a k-combing (<) if W(N’) C N - Vsk,



Grammar transformation

GoING FOrRMAL: COMBINGS

Example
I—-U|Q I—-U|Q
U—i|T U—i|T
Q — NU Q — [NU]
N—-U:N|U:: [NU—=U:[NU|U:U
T —i<I> T —i<][>

Define w([NU]) = NU and u(A) = A for the
other nonterminals A.



G transformation

(UN-)COMBINGS AS TREE MAPPINGS

One rule per nonterminal A’ s.t.
WA =AXy - Xy

B B
ety A’ b1 - tn SR fedy1 A X| o X [
f Xy e X f A fr

fi fk
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Grammar transformation

(UN- )COMBINGS AS TREE MAPPINGS
One rule per nonterminal A’ s.t.
W(A) = AX, - X,

B B

ety A’ b1 - tn SR fedy1 A X| o X [
f X; o X f A fr

| |

f1 fr
Formally, a forest rewriting system, which is
confluent, terminating, and preserves terminal
yields:
Theorem
IfG— G, thenL(G) =L(G’).
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Grammar transformation

SELECTIVE ML

Definition

Gis selML(k, m)if 3G/, G#* < G’ and G’ is
LR(m).

Combing Strategies

Given k:

» always comb “as much context as possible”?
ML (k,n1) grammars (Bertsch and Nederhof, 2007)

» always comb “as little as possible”?



SELML(k,m) PARSERS

PRINCIPLES

LR-like construction

v

v

add context only when required

\4

recompute states in case of conflicts:
distinguished and deprecated items.

v

a combing can be extracted from the parser
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THEORETICAL RESULTS

For each k and m:
grammar class selML(k,m) includes ML(k,m),
and thus LR(m)

monotonicity selML(k,m) implies selML(k’,m")
forallk’ > kandm’' >m

unambiguity of selML grammars

deterministic the language of a selML
grammar is a DCFL

undecidability of whether a grammar is
selML(k,m) for some k and m
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EXPERIMENTAL RESULTS

» proof of concept implementation available at
http://www.cs.st-andrews.ac.uk/~mjn/code/mlparsing/

» grammar classes on 26 small grammars (Basten,
2008; Schmitz, 2010), k + m < 50:

selML(m,k)
LALR(1) LR(k) LRR(1) NU(1) UCFG
|
0 11 13 15 19 26

» parser sizes:
» often much smaller than ML
» inconclusive wrt. LR
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CONCLUDING REMARKS

» avoid (some) LR conflicts

» deterministic parsing: linear-time complexity
and exclusion of ambiguities

» grammar transformation view

» LR-like parser: can be used for generalized
parsing.
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