
A Practical Method for LR and LL Syntactic Error Diagnosis and Recovery l 167 

such as this one. Recovery then consists of discarding the error token and tokens 
immediately succeeding it in the right context until the prefix can be extended 
by the remaining text. In this case the discarding of the error token (the colon) 
and the token following it (“INTEGER”) would allow the prefix to be extended 
and result in a reasonable recovery. But this approach sometimes results in the 
deletion of many tokens of right context where a simple repair would suffice; it 
is also possible that the prefix cannot be extended by the right context at all 
without deleting some portion of the prefix itself. To undertake simple recovery 
in a generally effective manner, the possibility that the prefix is not correct must 
be taken into account. 

By backing down the parse stack and considering the possible simple repairs 
at each of its elements, one can effect a simple repair at a point in the prefix. 
The hope is that the erroneous tokens are still present on the parse stack, but it 
cannot in general be guaranteed that an erroneous token will not have been 
absorbed into a nonterminal before detection of the error. Also, undesirable 
reduce actions may have been induced by its presence, as in Example P.2, also 
drawn from the sample in [ 161. 

(P.2) 
1 PROGRAM P; 
2 VAR X: INTEGER, 
3 BEGIN 

it 
x:=20; 
IFX=lTHEN 

6 IFX=lTHEN 

i 
x:= 1 

ELSE 
9 WRITELN(‘ ‘); 

10 ELSE 
11 x:= 2 
12 END. 

The error token is the “ELSE” that follows the semicolon. Prior to shifting 
the semicolon, the sequence of tokens succeeding “BEGIN” and preceding the 
semicolon (given a typical grammar for Pascal) is reduced to [stmt-list “;” IF 
expression THEN statement ELSE statement], then to [stmftlist “;” statement], 
and finally to [stmt-list]. The conditional statement has been absorbed into the 
stmtht. The semicolon is then shifted. Thus, upon entry to the error recovery 
routine, the parse stack contains the suffix [stmt-list “;“I. Deleting the error 
token “ELSE” on line 10 renders a syntactically correct program, but deleting 
the semicolon is more likely to yield what the programmer intended: The role in 
Pascal of the semicolon as a statement separator rather than a statement 
terminator is a common source of confusion. It is not our aim to guess the intent 
of the programmer, but this is the repair that a human reader would choose in 
that it best leaves the sense of the program intact. In any case it is the generation 
of repair candidates, rather than the selection process, that is under consideration 
here. The semicolon is still present on the parse stack, so deletion of it should at 
least be recognizable as a viable repair candidate. But this deletion will not at 
this point result in a correct program, because the nonterminal stmt-list cannot 
legally be followed by the symbol “ELSE.” 
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