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In an LL, LALR, or SLR implementation, or in an LR implementation that 
utilizes default reductions, reductions may occur when the current token is not 
shiftable. In these contexts, then, the erroneous token may induce undesirable 
reduce actions even if it is not shifted. In such a case, the erroneous token is the 
error token, but late detection has occurred in that the prefix (as represented by 
the parse stack) is incorrect. 

The difficulties posed by unwanted reduce actions can be accommodated by 
“unparsing” while backing down the parse stack-that is, undoing reduce actions 
and recovering the terminal symbols spanned by nonterminals on the parse stack. 
But unparsing is time consuming, and a full unparsing mechanism requires that 
a full derivation tree be maintained on the parse stack. Building this syntax tree 
would add to both the space and time cost of parsing a correct program. Where 
syntactic and semantic analyses are performed in a single pass, unparsing would 
also require the introduction of a costly mechanism for “undoing” semantic 
actions. 

The effect of some limited degree of unparsing can be achieved, however, by 
deferring the application of shift and reduce actions to the parse stack. This 
approach is compatible with generating an abstract-syntax tree and/or perform- 
ing semantic actions as parse stack reductions occur. In [4] we have already 
described, within both the LR and LL frameworks, mechanisms for deferring 
parse stack reductions until a shift is about to occur. These mechanisms were 
specifically developed as a solution to the problem of premature reductions. But 
they may be understood as unparsing mechanisms in that they allow the parse 
to be restored to the configuration that obtained after shifting the token previous 
to the error token. 

Regarding this mechanism as a one-token deferral of reduce actions, it may be 
generalized to a k-token deferral mechanism. That is, the deferring of a single 
sequence of reduce actions may be generalized to the deferring of k sequences of 
reduce actions and the k - 1 shift actions occurring between them. The tokens 
for which shift actions have been deferred shall be referred to as deferred tokens. 

Let us reconsider Example P.2, supposing that a two-token deferral mechanism 
is in effect (i.e., two sequences of reduce actions and the shift occurring between 
them are deferred). In this case the most recent action applied to the parse stack 
at the point of error detection has been the shifting of the right parenthesis on 
line 9. If the parse stack is used to restore the state stack to the configuration 
corresponding to this point of the parse, then the undesired reductions would in 
effect not have taken place, and so the desired degree of unparsing is achieved. 

Token deferral may also be viewed as double parsing. One parser simply checks 
for syntactic correctness and performs no real reduce actions. The second parser 
is always k - 1 tokens behind, always has correct input, and performs reduce 
actions on the parse stack. In our implementation the deferred tokens and 
sequences of reductions are maintained in a deferred tokens queue and a deferred 
rules queue, respectively. 

We regard the generation of simple repair candidates at points in the left 
context of the error token, then, as having two dimensions: backing down the 
parse stack and deferring parse actions. But recall the constraint that no 
appreciable overhead be incurred for the parsing of correct programs. The degree 
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