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A Faster Incremental Parsing Algorithm for Spatial Parser

Kazunisa I1zuka,t HIROAKI KAMEYAMA," BUNTAROU SHIZUKIt
and JIRO TANAKATH

Diagrams are drawn based on certain rules. Such rules can be defined as “visual gram-
mars.” A spatial parser is used to analyse a diagram whether the diagram follows a given
grammar or not. Previous algorithms that are used in the spatial parsers try to test all the
combination of tokens consisting of the diagrams whether the rules can be applicable or not.
Therefore, the algorithms are problematic to be used to process diagrams that are inputed
and edited dynamically by users because interactivity becomes low. We propose a new spa-
tial parsing algorithm that realizes a faster incremental parsing by improving the existing
algorithms. The algorithm examines the rules in a given grammar to construct a dependency
graph between conditions of the rules. The graph is used to eliminate combinatorial test of
tokens. Moreover, our algorithm examines the graph to find efficient strategies for searching.
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These improvements decrease the order of analysis in the average case.
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<« QOoOog 1>

n:Node ::= c:Circle, t:Text where (
c.mid == t.mid &&
isValue(t.text)

) A
n.mid := c.mid
n.midx := c.midx
n.val := t.text
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Fig.1 Examples of calculation tree.

<« QOoOog 2>
n:Node ::= c:Circle, t:Text, 1ll:Line,
12:Line, nl:Node, n2:Node where (

c.mid == t.mid &&
isOperator(t.text) &&
c.mid == 1l1.start &&
c.mid == 12.start &&
11.end == nl.mid &&
12.end == n2.mid &&

nl.midx < n2.midx

) {

n.mid := c.mid

n.midx := c.midx

n.val := eval(nl.val, t.text, n2.val)
}
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routine EvaluateRule(P)
T := Variables(P)
C := Constraints(P)
for each A in AllCombination(T, D)
if SatisfiesConstraints(A, C) then
N := NewNonTerminal(A, P)
D := (D\A) O {N}
return true
endif
end
return false

end
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c.mid == 1;.start c.mid == 1l,.start

1l;.end == n;.mid l,.end == n,.mid

n;.midx < np.midx

02 0000000
Fig.2 Constraint graph.
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Table 1 Example of visiting order.
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c ¢ -t - 11 512 - nl - n2
t t - ¢ - 11 5125 nl - n2
11 11 5 ¢ -5nl > t - 125 n2
12 12 o~ ¢c -n2-t - 11 - nl
nl nl - 11 -n2 - ¢ - 12 5t
n2 n2 -12-nl - c¢c - 11 - ¢t
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routine Parse()
while NotEmpty(U)
S := Pop(U)
for each P in DependRule(S)
if EvaluateRule(P, S) then
break
endif
end
end

end

routine EvaluateRule(P, S)

for each A in StartNode(P, S)
M := InitialTokenList(A, S)
if Visit(P, M, A) then

return true

endif

end

return false

end

routine Visit(P, M, A)

C := Constraints(P, M, A)

if !SatisfiesConstraint(M, C) then
return false

endif

if Finished(M) then
N := NewNonTerminal(M, P)
D := (D\M) O {N}
U = (U\M) O{N}

return true

endif
A := NextNode(P, M)
for each S in GetTokens(A, D)
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M := SetToken(M, A, S)
if Visit(P, M, A) then
return true
endif
end
M := UnsetToken(M, A)
return false

end
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routine InsertTokens(T)

D:=D0OT

U:=U00T

Parse()
end
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routine DeleteToken(T)
if TO D then

D := D\{T}
U := U\{T}
Parse()
else
X :={r
P := Parent(T)
do
X := X0 (Children(P)\{T})
T :=P
P := Parent(T)
while P != nil
D := D\{T}
U := U\{T?}
InsertTokens (X)
end
end
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:= 11:Line, 12:Line where (
11.end == 12.start

1:Line :

) {
l.start := 1ll.start
1l.end := 12.end
}

A2 OO0OO0OO0OO0OO
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n:List ::= r:Rect, 1l:Line where (
r.top_right == l.start &&
r.bottom_left == 1.end

) A
n.x := r.left
n.y := r.mid_y
}

gobooooooodoooooooooooooo
gooooo

n:List ::= r:Rect, t:Text,
1:Line, s:List where (
r.mid == t.mid &&
r.right == l.start_x &&
r.mid_y == l.start_y &&
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l.end_x = s.X &&

l.end_y = s.y

) A
n.x := r.left
n.y := r.mid_y
}
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