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| Motivation h

e deterministic SCG parsing algorithm
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| Motivation h

e deterministic SCG parsing algorithm
o expansion only on the pushdown top
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11 Prerequisites
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| Prerequisites | i

SCG

SCG G = (N,T,RS)
e N - nonterminals
o T-terminals

° P‘(A],...,An) — (X],...,Xn),
AreN,x;e (NUT)*,neN,1>i>n
e S - starting nonterminal
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| Prerequisites | i

SCG

SCG G = (N,T.RS)
e N - nonterminals
o T-terminals

o P‘(A],...,An)—)(X],...,Xn),
AreN,x;e (NUT)*,neN,1>i>n
e S - starting nonterminal

Derivation

o U= X1A1%A0. . . XnAnXni1, V= XIW1XoWa . .. XnWnXni1,

e ;e VA e V\T,1 <i<n, forsomen>1.

o U=V, X\A1XAs ... XnAnXni1 = XIW1XoWs . .. XnWnXny1 iS
a derivation.

o If X3 € T*, x; € (V\{A;})*. it is a leffmost derivation.
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14 Existing Principles
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| Existing Principles i

¢ Regulated Pushdown Automata
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| Existing Principles i

¢ Regulated Pushdown Automata
o modified Deep Pushdown Automata
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17 Definitions
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| Definitions 1/3 i

Indexing of SCG production rules

LetG=(V,T,P,S) be an SCG,
r= (A],AQ,...,An) = (X'|,X2,...,Xn) e P,neN.

rMk] = (A = (), keN,1<k<n,
rlk:] = (Aks---An) = Xy -, Xn), KEN, T < k < n,
rMkl=rlk:] = e keNk>n.

Table-Driven Parsing of Scattered Context Grammar | 18/38



| Definitions 1/3 i

Indexing of SCG production rules

Let G=(V,T,P,S) be an SCG,
r:(A1,A2,...,An)—>(X1,x2,...,xn)eP,neN.
k] = (Ad = (X),keN, 1<k<n,
rlk:] = (Ax,--3An) = Xk, -+, Xn), KEN, 1 < k <n,
rkl=rk:] = ekeNk>n.

LL SCG

Let G = (N,T,RS) be an SCG. P; is a multiset, such as
P, ={p[1]: p €P}. Then, Gis LLSCG if G; = (N, T, P;,S) is LL CFG.
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Predictive parsing LL-table

o two-dimensional data structure

e index to one dimension is nonterminal N.

e index to second dimension is terminal a.
 LL-table[N, a] contains scg production rule
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| Definitions 2/3 i

Predictive parsing LL-table

o two-dimensional data structure

e index to one dimension is nonterminal N.

e index to second dimension is terminal a.

o LL-table[N, a] contains scg production rule

Generation

e symbol
e rule

S =1 AiBIGi[1] =2 AB C G[2]
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| Definitions 3/3 |

Function Reversal()

Let x, be an input string x = X% ... X5. And g is a generation.
Function reversal reverse string and add generation g to
each symbol.

reversal(x,g) =< Xn, g > - < Xo, g >< X1,g >
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| Definitions 3/3 |

Function Reversal()

Let x, be an input string x = X% ... X5. And g is a generation.
Function reversal reverse string and add generation g to
each symbol.

reversal(x,g) =< Xp, g > -+ < Xo, g >< X1, g >

e key - pair {(Nonferminal, generation)
e value - unprocessed part of a production rule
e Delay — bag[X, g]:

e X-1lhs

e Q- generation
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24 Algorithm
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| Algorithm 1/5 | m

Parsing Algorithm

input : LL-table for G=(N,T,RS); x € T*
output: Left parse of x if x € L(G); otherwise, error

algorithm initiation
while pushdown is not empty do
cycle initiation
switch X do
case X=5: handling dollar
case X € T: handling terminals
case X € N: handling nonterminals
endsw
end
delay-bag emptiness
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Algorithm Initiation

generation = 0;
push (($.0));
push ((S,0)) onto the pushdown;

Table-Driven Parsing of Scattered Context Grammar | 26/38



| Algorithm 2/5 i

Algorithm Initiation

generation = 0;
push (($.0));
push ((S,0)) onto the pushdown;

Cycle Initiation

let (X.g) = the pushdown top and a = the current foken
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| Algorithm 3/5 i

Handling Dollar

if a =S then break; else error;

Table-Driven Parsing of Scattered Context Grammar | 28/38



| Algorithm 3/5 i

Handling Dollar

if a =S then break; else error;

Handling Terminals

if X=a then

pop ((X.9));
read next a from input string;
else error;
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| Algorithm 4/5 | m

if delay-bag [X, g] is not empty then

p:<(X7 X2) ""Xn) — (X’ X2, maXn)’ g >/= de'Gy-ng [Xa g+ ]]'
replace (X.g) with reversal (x,g ) on the pushdown;
delay-bag [X , g'} remove();

delay-bag [XQ, g'] :=p(2:);

else

if r:(X, Xa, ..., Xn) = (X, X0, ..., Xn) € LL-fable(X,a) then
generation ++;
replace (X.g) with reversal (x,generation) on the
pushdown;
write r to output;
delay-bag [X;, generation] :=r [2

else

| error;

end
end
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| Algorithm 5/5 i

Delay-Bag Emptiness
if delay-bag is not empty then

| error;

else
| success;

end
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32 Example
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| Example 1/2 i

SCG G = (N.TPS), N={S,AB.C}, T={a.b.c}.

P={
1:(S) — (ABC),
2:(A,B,C) — (aA,bB,cC),
3:(AB,C) — (g,¢,¢)
}
input string: aabbcc$.
alblc]$
1
213

S
A
B
C
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| Example 2/2 i

Pushdown input Rule Derivation Delay-Bag
(5.0) (50) ‘aabbcc [ TS = ABC
(50) (C.y (B (ATy aabbccs | 2 2) = 0ABC 2:(B, C) — (BB, cC)
(5.0) (C.1) (B.1) (A2)(9.2) aabbee 5P 7:(B, C) — (BB, cC)
S0y (C.TY (B.1Y (A2) abbces 2 3= QaABC | 2:(B, C) — (bB, cC)

3:(B, C) — (bB, cC)
S0y (C.Ty (B.1y(A3y(a3) | dbbccs pop 7:(B, C) — (BB, cC)

3:(B, C) — (bB, cC)
S0y (C.1y (B.1Y (A3) bbccs 3 7) = 0aBC 7:(B, C) — (BB, cC)

3:(B, C) — (bB, cC)

2:(B,C) — (e, €)
(3.0)(C.1)(B.T) bbcc$ a2 = aabBC 2:(C) — (cC)

3:(B, C) — (bB, cC)

4:(B,C) — (e, ¢)
{50y (C.1y (B2) (B.2) bbccs pop 2:(C) — (cC)

3:(B, C) — (bB, cC)

2:(B,C) — (e, 2)
S0y (C.1y(B2) becs a3 = 0abbBC 2:(C) — (cC)

3:(C) — (cC)

4:(B, C) — (e, €)
($0)(C.T) (B3) (&3) [<=) pop 2:(C) — (cC)

3:(C) — (cC)

4:(B,C) — (e, ¢)
50y (C.1y(B3) ccs a4 = oabbC 2:(C) — (cC)

3:(C) — (cC)

4(C) — (e)
($.0)(C.1) cc! d2 = aabbcC 3:(C) — (cC)

4(C) = (¢)
(3.0)(C2)(c.2) ccs pop 3:(C) — (cC)

2:(C) — (e)
($.0)(C.2) c$ a3 4(C) — (¢)
(50)(C3){c3) S pop Z(C) — (o)
(8.0)(C3) $ d4 = aabbcc
(5.0) $ pop suCCess
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| Conclusion and Future Work i

Conclusion

o table-driven parsing algorithm for SCG
e avoids expansion in the middle of pushdown
e using principle of a lazy-function evaluation

Table-Driven Parsing of Scattered Context Grammar | 35/38



| Conclusion and Future Work i

Conclusion

o table-driven parsing algorithm for SCG
e avoids expansion in the middle of pushdown
e using principle of a lazy-function evaluation

Open Questions and Future Work

e generative power of LL SCG
o efficient implementation of Delay-Bag
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Thank you for your attention!
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