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Improvement of LR Parser using Reduction Goals
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ABSTRACT

The methodology of the compiler construction improved by well-defined parsing techniques and devel-
opments of automatic generation tools. Through them, a variety of compilers for the special applications
can be developed effectively: particularly, the compiler for embedded/mobile devices. Also, as contents
industry is proliferating recently, the necessity of developing a compiler which is suitable for contents
system is highly increasing. These various demands can be resolved by modular techniques and automatic
construction of compilers. But, optimization of compiler itself as development tools uses heuristic methods
and it needs higher cost. In this paper, we suggest the parsing method which can decrease unnecessary
reduce actions by analyzing the characteristics of LR parser. The suggested parsing technique uses look-
ahead/states, reachable reduction goals information in parsing process and enhances the parsing efficiency
by changing continuous reduce actions to one. Actually, we applied it to the front-end of ANSI C compiler
and proved the parsing performance in terms of the number of reduce actions.
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Algorithm Parser :
initialize state
get next token
do until accept or error
set current state
check action of current state

case shift : set stack state & get next token

case reduce :
semantic action
stack & symbol adjustment
set stack state

case accept : return result

Case error : error recovery

a2 1. o HoIES AI8SHE LR mMe| 7|2 YmB|E

State : S;
Grammatical symbol : X;
Input : a;a, -+ a,$

Stack: SeX;S; - XS,
Configuration of LR parser : (S,X;S; -+ XS, agj1 = a,$)

1. shift: ACTION[S,,.a;] = shift S

(SeX3S1 ++ XS 85834 -+ 2,8) = (SXSy - XSS, g -

2. reduce: ACTION[S,,,a;] = reduce A — o, ju| =r
(80X1S - XS, 22341+ 2,9)

> (86,81 XS 88 - ,5), GOTO(S,,,A) =S

= (SoX18; - XiprSusAS, 2 - 2,8)

3. accept: ACTION[S,,.a;] = accept

4. error: ACTION[S,,,3;] =error
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REDUCE COUNT INFORMATION

(42 1,1 21 42) 42) 42) 52) (32) (3,0 (21,2)
(80) (20,2) (2,0) 182) (1,1) (30) (20,1) B,1) (30) (21,2)
(80) (5,0) (20,3) (2,0) (182) (1,1) (50) (9,1) (181)
(LD (30 (191) (4,2) (63) (52) (90) (17,1) (2,1)
(6,3) (6,3) (53) (0,0)

STATISTICS
total shift count : 72
total reduce count : 319
total make Tree count @ 53
average of continuous reduce count : 7.780488
make Tree count per reduce : 0.166144
only reduce count & average length : (12, 4.250000)
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H 2. st LmelEol| chst ok FE
total shift 1179 2352 3131 2803 3043 4884
total reduce 3798 7690 11859 10659 11602 30058
total make Tree 1563 3097 3643 3352 3610 2646
avg. continuous Reduce 4.01 4.07 4.93 49 4.99 9.87
make tree per reduce 0.41 0.4 0.3 0.31 0.31 0.08
only reduce & avg. length| (17, 4.35) (60, 2.93) (223, 6.47) (142, 6.01) (186, 6.97) | (1312, 15.45)
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Algorithm Enhanced Parser :
initialize state
get next token
do until accept or error
set current state
check action of current state
case shift : set stack state & get next token
case reduce :
check current state for array
find candidate reduction goal
check lookahead
select reduction goal
semantic action
stack & symbol adjustment
set stack state
case accept : return result
case error : erTor recovery
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