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Abstract

The incremental parsing techniques are essential part of language-based environment
which allow incremental construction of programs. as reparsing of modified part of the
program alone enhances the system performance. A number of methods and algorithms
have been proposed for incremental parsing and for the construction of incremental
parsers. The purpose of this paper is to review the earlier incremental parsing algorithms
which are too expensive in both time and space. and to present an efficient incremental
LR parsing algorithm which is more efficient than the previous ones. In this paper. we
generate automatically an extended LR parsing tables which allow the nonterminal
symbols as well as terminal symbols for the input. and apply them to our efficient
incremental LR parsing algorithm. Using these extended LR parsing tables, we suggest
several methods to reduce its memory spaces and parsing steps as well. The algorithms
described here were implemented in C language and YACC on a SUN UNIX OS. and were
tested with several grammars and strings.
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[Algorithm 3] A new parsing step on the
tree structure.

input © a tree structure and an input list X

output: the same structure updated to
include the next configuration

method: Let TOP to point to the node Q
(labeled Sw) of the tree. Xi is the
current input string . S,, is the
state on top of the stack Tis a
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terminal symbols. N isa
nonterminal symbols
ACTION( Swm.Xi ) = ghift
(a) if Xi =T then

Sm 1= ACTION(Sm. Xi)

if TOP 1 .son = Sm

then TOP :=TOP T .son
else

case 1 :

begin
aeate @ (labeled Sw)
toQ TOP =Q
end:
Xi X
(b} if Xi = N then
Sm = ACTION(Sm, Xi) :
if TOP ! .son = Swm then
begin
Q link last node(Xy)
T . left:
replace last_node(X:)
by node(TOP):
TOP := TOP T .son
end
else
begin
Q link last_node(Xy)
T left:
replace last_node(Xi)
by node(TOP):
create @ (labeled Sm) to Q:
TOP = Q
end:
X - Xt
case 2: ACTION( Su.X: ) = reduce A — <
Q =TOP - | o |:
Sm 1= ACTION(Sm, A)
if Q7 .son = Swm then TOP =Q"
else
begin
aeate Q (labeled Sm)
to Q:
TOP = Q
end:
case 3: ACTION( Su.Xi ) = error
Stop the parsing and signal error
case 4: ACTION( Sm. Xi ) = accept
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Terminate the parsing and signal

acceptance
[Algorithm 4]
parsing on the tree structure.

New incremental LR

input : input sequence X' . and a tree
structure representing a parse
sequence for X

output ° a tree structure representing a
parse sequence for X’

method :

(1) if Xi = FIRST(wy $) then i = i"(X):
if X/=FIRST(w y3$) then j = j"(X):
Initialize y of X'by a nonterminal
symbols:

TOP = first_node(X)):

(2) node(Xi) = node(TOP):

if X;=FIRST(y$) then goto step 4
else repeat step 3:

(3) Using algorithm 3. perform X'

(4) P :=last_node(X"):
if P =TOP then go to step 6
else go to step 5:

(5) Using algorithm 3. perform X', goto step 4:

(6) Stop
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