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deletion of tokens or spurious or missed error detections. The development of a 
minimum-distance corrector [l] is not the purpose here, although in practice a 
minimum-distance correction should almost always be chosen. 

The “practicality” requirement imposes certain constraints: Substantial space 
or time overhead, in terms of the parsing framework or enhancements of the 
grammar, should not be incurred. Thus the time and space costs of parsing a 
correct program should not appreciably increase. It is further required that in 
practice the average time cost of a recovery should not vary with program length. 
Also, this cost should be small enough to allow for incorporation of the method 
in a production compiler. 

Our method is language independent, but it does allow for tuning with respect 
to particular languages and implementations through the setting of language- 
specific parameters. Some of these provide the means for heuristically controlling 
recovery actions for certain common or troublesome errors; others improve 
recoveries for errors involving absent or distorted scope information. The method 
does not depend on the presence of these parameters, and an implementation 
may ignore them completely. 

Our method is described in Section 2. Section 2.1.3 motivates and describes 
the technique of parse action deferral. In Section 3 we consider implementation 
issues pertaining to time and space efficiency, language-dependent tuning, and 
diagnostic messages. Section 4 gives the empirical measurements on which we 
base our claim of having developed a powerful and practical method. Section 5 
summarizes our results and compares our method with earlier efforts that have 
influenced our work. 

2. THE METHOD 

2.1 Overview 
2.1.1 The Parsing Framework. The method assumes a framework in which an 

LR or LL parser maintains an input token buffer TOKENS, a state or prediction 
stack, and a parse stack. The parse configuration thus has three components: the 
configuration of TOKENS, that of the state or prediction stack, and that of the 
parse stack. TOKENS is a queue containing part or all of the sequence of 
remaining input tokens. The current token, denoted CURTOK, is the front 
element of TOKENS. The token immediately preceding CURTOK in the source 
program shall be denoted as PREVTOK. 

The LR state stack and the LL prediction stack are analogous, and our method 
can be applied with essentially equal ease and effectiveness in the presence of 
either. For clarity, our discussion will focus primarily on the LR version of our 
method. The LL version and the differences between the LR and LL versions 
are described in [3]. 

The parse stack consists of a sequence of recognized nonterminal and terminal 
symbols. A recognized nonterminal is one that forms the left-hand side of a rule 
whose right-hand side has been completed, and a recognized terminal is one that 
has been shifted. In our notation here, a parse stack configuration is represented 
as a sequence of terminal and nonterminal symbols, enclosed in brackets. The 
first entry in the sequence is the “bottom” item of the stack. Another way of 
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