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Yayacc A Parser Generator
with Automatic Error Recovery

MasasHI YAMANE, ! JuN Yamazaki™? and SEika ABg'?

In this presentation, we describe the design and implementation of a parser
generator named yayacc, which generates parsers with automatic error recovery.
Widely used parser generators, such as yacc and bison, require parser writers to
insert by hand special tokens indicating error recovery actions for generating er-
ror recovery parsers. This antique method involves serious problems due to the
fact that the method actually modifies the original definition of given grammar.
As a consequence, much of experience and inspirations are needed to generate
parsers which can truly recover from errors. On the other hand, yayacc ruquires
no such ad hoc modification of grammars for error recovery, yet the generated

parsers do excellent error recoveries which could not theoretically be achieved
by the antique method. Undoing semantic actions are also possible in yayacc.
Previous studies and their experimental parser generators did not implement
this feature, but it is indispensable to generate error recovery parsers for certain
languages where a parser must semantically interact with its lexical analyzer
to parse input programs, such as C language. We have developed yayacc as a
tool of SCK compiler kit. Currently, parsers of ANSI C and a small functional
language in SCK are yayacc generated ones and demonstrate excellent error
recoveries.
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Fig.1 An LR automaton.
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((iteration_stmt

"for" "(" exp ";" exp ";" exp ")" stmt)
(sck-cparse-make-for $2 $4 $6 $8))
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$s 00000DOoO0OMm

LROODODOOOOOOOODOO bison 000000000000 00000000
oooo yayaccOODOOOOOOOODOOOOOOOODODOODODDOODDOOOOOO
ocooooooobooooooo 200bDb0O0O0O000O0000O0O00O0O0ODO 30000
ooooo

4.1 000000000

oooooooooooooOoO0oO0ooooooooOoOobOOOoOoOooooooObOOobbooOoOD
ooooOOo0o0o0oo0o0ooooOOoO0ooooooooOooOoDOObO00o0ooobooOooODOO0n
goooobooooobooOoobooboboOoooooooooooooooooooooono
ocoooOo0ooooooooOooOooOOoO0o0oooooOoOoDOO000oO00o0ooobooOooO0O0O0n
0oooooooo0oooooooooooooco0ooooooooooooooooo
O0000000oooOo0000ooooOooO00000o0ooO0000o0oooooO0D0O0n

(© 2008 Information Processing Society of Japan



6 Yayacc—OOOOOOOOOOOOOOOOOOOOOO

// Config DO OODOODOOOODODO
// 000000 Config
configQue : List of Config;

main()
{
while (1) {
// 0000000000000 0000DO00D000DO0DDbOO0O0oO
conf = makeSnapShot();
configQue = configQue ++ conf;

// 10000000LROOOCOOOO0O0O0OO
// GOTO, REDUCE 0O O 00O parseOneStep() DO OOO
action = parseOneStep();

if (action == ERROR) {
// 00000
fixresult = errorRecovery();
// fixresult 0000 configQue DO O OO
fixUpConfigQue (fixresult);
}
else if (action == ACCEPT) {
// 00000
break;
}

if (length(configQue) > undo)
// 000000000000000000000 undo
// 000000000
configQue = cdr(configQue);

}

}
}
02 000000maind
Fig.2 Pseudo code (main).
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FixResult errorRecovery()
{
fixList = [1;
foreach_reverse (conf, configQue) {
if (conf OO0 ODODOODOOOODOO0O)
fixList = fixList ++ localRecovery(conf) ;

}

if (fixList == []) {
// 00000000000D0000O0000O000000000o0Oon
// global-fix 00O OOOOOOOODODOOO
for (1 = 0; 1 <= global-fix.left; 1++) {
conf = configQue(l]l; // FIFOO O UOOOOO 100
for (r = 0; r <= global-fix.right; r++) {
// 0000000000100 r00000D00D0000D00000O0
if (00000000000og)
fixList = fixList ++ globalRecovery(conf, 1, r);
}
}
}

if (fixList == []) {
// 000000000000
exit;

}

// 0000000000000 bO000ooboooooo
// 0000 FixResult (= LFixResult U GFixResult) OO0
return selectBestFix(fixList);

0 3 000DO0OU0OerrorRecoveryld
Fig.3 Pseudo code (errorRecovery).
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goooobooooooooooooboooOooooboboOoboOobooooboOoOoObOoOoooOoobon
gboooobooooooooboooobooobooooooooooobooobooooDo
gobooooooooooooooooooooooooooooOoooboooOoOoooo
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0000000000 UndoOOOOOOOOODODOOOOOOOODOODODOOOOODO
OO00OyayaccOODOOOODOOOOOOOO

((exp var "=" exp)
;5 <exp> ::= <var> = <exp>
(assign $0 $2))

0000000 assign 000 $00000 $1 0000000000000 OOOOOO
00000000ooooooD 1000000000000 0D000000O000oo0no
gogbobooobooboooobuoobobboooboobooboboboobobo
goboboboooobobboobooboobooboboobobboobbobboob o
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vayacc 000000 effect 00 0000000000000 O0O0O0OOODOOOOOO
0000000000000 000000000000000000O00assign 0000
oooooooood

(defun assign (var val)
(let ((a (assoc var effect)))
(if a
(setf (cadr a) val)
(push (list var val) effect)))
val)

gbobobboboboboboobobboobo0obOobbOoUbO effectogn
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(error-recovery
((undo 5)

(parse-check (2 10))

(misspelling-rate 0.3)

(local-fix ((misspelling ("sizeof" "return" "break" "break" ...))
(deletion (not "id" "int_const" "char_const" ...))
(insertion (mot "id" "string" "int_comst" ...))
(substitution (mot "id" "string" "int_const" ...))
(deletion ("id" "string" "int_comnst" ...))
(insertion ("id" "string" "int_const" ...)
(substitution ("id" "string" "int_const" ...))

(global-fix (4 4)))))))

04 ODO0OO0O0OODOODOODO
Fig.4 Error recovery controlling parameters.
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OO0 not 000000000 ODOOOOOCOOOOOOOODOOOOOOODOOOOO
misspelling deletion insertion substitution 0 O 0O O O misspelling 000 <O 00000
O0>00000000dO00000000000000O0000000 i dOoooo
O00oo0o0ooO0oooOo0ooooooooooooooooooooooooooo
0000000o00oo00o0o0O00oO00OO0oUOo0o0Oo0o0OoOoULoOoOobOOOoOoD
ooooooocoooooooooooboOooooooooooooooooooooo
ooo

global-fix 0000000000000 CO0OO0OOOODOOOODOOOOOODOOO
gogobooobooboooboboobuoobooboobboobooboobobobobo
00000000 (22)00000000000 (01)(02)(11)(12)(21)(22)000
0000000000000000 deletion0O0O0O0O0O0O0OOOO00O0O

poobooobopoboobooboboboboobooboboobobboobooboo
gogobtooobbooobbooobbooobbooobo

5. O U

goboboooloooboonoobnon sample.cOU0O000OO0OOO0OOOOOOOOOO
O0000000 error.c J00000000000000O0 1Mundo0000000O0O
undo 000000 configQue 000000000000 DODOOCOOOOOOOODODO
undo=00000000000000OOOOOOOOODOOOOOODOOODODODODODOO
0000 GCOOOOO0O0ooOo0o0ooOoOOTmeODOOOOOOOOODOOO

gboboobobocobooobooobodbODbDceonfigQue HOOOOOOOOOOOODOO
goboooooooooooobooobooooobobooobOooboooDbboOoboboOooDoOo
0000000000 effect 00000000000 O0OO0OOOODOOOOOODODOO
gobooooooo
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01 0000
Table 1 Elapsed time.
Source undo | GC | Time (sec)
sample.c 0 19 0.55
sample.c 5 19 0.58
sample.c 10 19 0.52
sample.c 20 19 0.54
sample.c 50 19 0.55
error.c 0 0 0.02
error.c 5 18 0.66
error.c 10 33 1.38
error.c 20 58 2.61
error.c 50 104 5.03

O000o0o0ooo0oo000oooooO0c000oooOOOO00Ouwdo=500000
oooooO0O0O0O0O0O0O00000000000C000wdo=500000000000
goooo

6. O Oogno

0000000 2)03)0000000000000000000O0000ODO CcoOO
typedef 0000000000000 O0O0OCOOCOOOOOOO0O00O0OO UndoOOO
gooooboooooooooooooooobobooooooobooboooooDOooOoo
oooooooooocooOoooooocoooooooOoOooooooo 10000
0ol effect HOUOOOODOOOOOODOOOOOOOOODOOOOOOOOODODOO
000000000000 LispO0 00000000000 00000DDO0O0O0OO0 effect
ooboodoboooobooooooobooooooobooooboboOooo

goboooooooobcoooobooooobooooooOooOoboOooooOboOooooDoOon
gbobooboobooboboobobouoodooooboooobOoboooboOooobo
000000000000 Deferredparser 0000000000000 O00O0O0OOOOO
gobooooboooooobooooon

000000000000000000000000000 SCK? 000D0o0oOooo
OO0SCKOOOOODOOooOO0ooooooCcoO0ood MinCamlOOOOO yayacc O
goooobooooooooobooooooooobooooooooobooooooooooon
ooooooobooooboooo
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gooosCcKkOoOoOoooooooooooooopoo2007I0000gooooOon
gooooboobooodoooobobooobooooooboboOoboOoooooooboOoooooDooo
goboodoooooo

g o 0 0O
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Automatic Error Recovery, Ph.D. thesis, New York University (May 1991).
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g0 0obooboood

int a b;

insert ","

int a , b ;
gO00d0OvyOdUbbObOOOOOOOO0OOODOOUOOOOOOOOODUOOOOOODODOO
gooooddvOooOO ¢«,y00000O0DODOOOO0OOOOOODOOOOOOOOOO

gboboooobooooooooooboooovyvObOOODOOOOOObOOOODOOO0ODO
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000000 Db0o0b0b000b0o0bb000bU00O0D000Dint a; DOODDOODO
int a, b; DO0OO0OO0OO0O

int f(int x);{return x;}

delete ";"

int £ ( int x ) { return x ; }

gopooo «¢"o00boU0boo00bDoUbooUbOboUoUDbDoOobooOoOgoDooOog ¢
ooooooooobooooobooboobo ;s 0J00b0bObbOCOcO0000Oogooooo
gboobooboooooooobooobooobDooooboobobooboobobo
goobooo

chara a;

chara a ;

edit misspelling chara to char

char a ;

go0o00 «J00O00O0OO0ODODODODODOODODUOODODODODOOIOO
0000000 chara 00000000 char 0000000 OO0OODO misspelling O
0000000000000 00000000chara O char O edit distance D 1 000
edit distance 00000000 OODOOCO 0200000000000000 03000
000000000000000000 misspelling00000000000OCOOOO0O
gboboobooboboboooooooobob

int ))a;

remove phrase ") ) "

int a ;

gobooooboooooboooboooobooobooboobooboobDobboobooo
0 ¢ 000ddbo0obod0boobo0UDboUobDOo0UobDOoUbDOoUODoUoDoO
> 00o0o0ooooo 9> ooobobooooooooooooooooon

int f(int x)

{

typedef int a;
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ab=1;
}
ab=1;
delete "}"

typedef int a ; ab =1 ;
goooboodobosbobOOoboboOobobOOobobOOoOobOoOobboOobObOOoboboOooDo
ocooooooooooooo c» OboooOoDOO0O0OD ‘»» 0OD0OOO0O0ODOODOODOOO
oooooOoooooooooOoODO000000 ‘»» 0000000 a0 int 0000
00000 typedef DOOOOOOOOO0OOOOOOOCOOODOOOOOOOOOOO
ab00000 a00OO00OOOCOODOOODOOOOOOODOODOOODOOOOOOO
OoO00O00 <» 0000000000CCO000000000D typedet OODODODOO
goooooooooOoOOOOOODODODDODOOD ‘» 00000000 aOOOOO
goboooooooooooboooooobooo
(0020040 22000)
(DD 20070 28000)

oo ood

19920 000000020070 0000000000SCKOOOOOO
gbobodobobooobbooobobooobOoOn yayaccQQoooo
gbobodooboooooooooooooooooobooboooboooon
)\‘ gooooooooooo

og a

1989 ouoooooooooooooooooocoboo0ooooon
O00OooOooooOooooOoooooSOOoOooUooOoUooOoOO
ooboomoooooooboo

oo 0o

9840 000000000000O0O0O0000O0OOOO0OOOODOAO
oo 00000000000000000O0O0O0O0OO0COOO0OO
obooooooomoooooooooobooboo
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