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Abstract

LR(k), the most general category of deterministic linear-time parsing, is widely used

in various parser generators. The traditional breakpoint debugging methods for LR(k) grammars

only support the breakpoints at the end of productions and do not support the breakpoints in the

middle of productions. This brings lots of difficulties for grammar debugging. This paper propo-

ses a new breakpoint debugging method, which supports breakpoint debugging for both middle

and tail grammar positions. It can increase the debugging positions remarkably and can help de-

bug grammars more effectively.
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Background

Automated parsing has been widely used in constructing
parsers or compiler front ends since the introduction of
LALR(1) parser generator YACC (Yet Another Compiler-
Compiler). Although automated parsing can reduce some
workload in constructing parsers, it is still difficult and time-
consuming to build parsing tools for many popular program-
ming languages even using the latest parser generators. An
important reason is the lack of a powerful debugger.

The authors began to develop an LALR(1) and GLR hy-
brid parser generator— VPGE (Visual Parser Generation En-

vironment) since 2005, and this research got the fund sup-

port from NSFC (National Natural Science Foundation of
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China) with the title “Research on Parsing Theory and Key
Techniques in Software Reengineering and Reverse Engineer-
ing” (Grant No. 60573084 ). The debugging method de-
scribed in this study is part of that project. The debugger
used in VPGE can illustrate the detailed parsing process ef-
fectively, for example, state stack, symbol stack, looka-
head, parse tree, etc. The most important feature of this de-
bugger is that it supports breakpoint debugging for both mid-
dle and tail grammar positions. It can help track to much

smaller slice of the grammars and can help diagnose errors

and conflicts effectively.



