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3 22 ÌÁ %K�"���· k�¼ÇÐ
� y 2

V� 1 â�
 22 ÌÁ %K�"���· k�¼ÇÐ
� y

s���� ÅÒ ë�H"f\�"f��H GCC \�"f ��6 x
���H C 6 x LALR ë�HZO�\� @/K�"f ��ÀÒ>� |̈em���. 
�t�ëß� s��¦̀�	כ #Qb�G
>� Û�¦#Q"f [O�"î
�̀¦ ½+É Ãº e���̀¦�� ú́§s� �¦����̀¦ 
�%i���HX<¹כ, ���õ�&h�Ü¼�Ð y�� data type \� ����, y�� statement
\� ����, ��t�}��Ü¼�Ð �<ÊÃº\� @/K� #Qb�G>� LALR ë�HZO�s� ���'��÷&��Ht� ¶ú�(R�Ð�̧2�¤ 
���x_þvm���.

V� 2 â�
 Program ��G�f

GCC \�"f ��6 x÷&��H, $prefix/gcc/c-parse.in ��{9�\� ������÷&#Q e����H yacc ë�HZO�_� r�����Ér program ��6\��Ð r�
���÷&��HX<, s� ��6\��̀¦ r����Ü¼�Ð ü@ÂÒ &ñ
_� ��6\� (extdefs) [þt�Ð Ãº&ñ
s� ÷&#Q�����. ��A�ÂÒ'���H (1) data type
õ� (2) function type Ü¼�Ð ß¼>� ��*'#Q4R %�o��� ÷&#Qt� 9 y��y��\� @/K�"f��H ��A�_� !lo���\�"f ��[jy� ��ÀÒ
#Q|9� �.���s	כ ��A���H program ��6\�\� @/ô�Ç ?/6 xs���.

program: /* empty */

{ if (pedantic)

pedwarn ("ISO C forbids an empty source file");

finish file ();

5 }
| extdefs

{
/* Closebrace ¤Ûå¬Ûå ©µ£Ñø¬Éñ¬Ûå ¡Ïò¬Á, global binding level

¦¼ ¤Ñå¬ ¡́Éá¤´. */

10 while (! global bindings p ())

poplevel (0, 0, 0);

finish fname decls ();

finish file ();

}
15 ;

/* ¬È rule ¬¹ª¸ ¬ÈªÉò³Éá ³Êò¤Ñò¬Ûå ³ £́Ûá ¬È¬Å£Ûá, datadef ¦Ûå ±Ñò³µ

¤¼¤Éå³Éá notype initdecls £Ûá type ¬Ç ¬Å³À list ¬½ $0 £µ sc

specs ¬Ûå Éó¬Ûåכ ªÁ ¬Ýñ¡È ¥µ§Öá¬È¤´. */

20

extdefs:

{$<ttype>$ = NULL TREE; } extdef

| extdefs {$<ttype>$ = NULL TREE; ggc collect(); } extdef

;

25

extdef:

fndef

| datadef
| ASM KEYWORD ’(’ expr ’)’ ’;’

30 { STRIP NOPS ($3);

if ((TREE CODE ($3) == ADDR EXPR

&& TREE CODE (TREE OPERAND ($3, 0)) == STRING CST)

| | TREE CODE ($3) == STRING CST)

assemble asm ($3);

35 else

error ("argument of ‘asm’ is not a constant string"); }
| extension extdef

{ RESTORE WARN FLAGS ($1); }
;



3 Data type 3

V� 3 â�
 Data type

Data type s����¦ 
���H ��Ér	כ _�p�\�"f ·ú� Ãº e��1pws�, C ���#Q\�"f #Q*�ô�Ç &ñ
�Ð\�¦ {��l� 0Aô�Ç Õª2£©s����¦ �Ð
��� |̈c �.���s	כ GCC _� LALR ë�HZO�\�"f��H ß¼>� ��6£§õ� °ú s� ��Ðüt Ãº e����. 'Í	P:��H ���%i� ���Ãºs��¦, ÑütP:��H
�<ÊÃºs���. ���%i� ���Ãº\�¦ K�$3�
�l� 0Aô�Ç ��Ér	כ datadef ����H ÂÒì�rs� ���{��ô�Ç��. �<ÊÃº_� &ñ
_���H fndef �� ���{��
�
>� �)a��. s� !lo���\�"f��H data type \� @/K�"f ¶ú�(R�̂¦ ��s�l	כ M:ë�H\� Õª\� @/ô�Ç LALR ë�HZO�ëß� çß�|ÄÌy� ���¹כ
K��Ð��. (ú́�s� çß�|ÄÌ
�>� ¹���ô�Ç����Hכ �,�s�t	כ z�́]j �Ð��� ���çß� #Q|9�#Q|9�½+É �(.���s	כ

3.1 Data type l� ¹ÇÒ���æ·l�ÐM� %K�ß��

$prefix/gcc/c-parse.in \� &ñ
_�÷&#Q e����H C 6 x data type LALR ë�HZO��Ér ��6£§õ� °ú s� ß¼>� ½̈ì�r½+É Ãº e����.

• 'Í	���P:�Ð��H Storage Class Specifier \�¦ [þtÃº e����x��. s���Ér	כ GCC 6 xÜ¼�Ð �&³F� function specifiers
(”inline”) \�¦ �í�<Êô�Ç��. ¢̧ô�Ç static, extern, register, ... 1px1px\� @/ô�Ç ÂÒì�rs� �í�<Ê|̈c Ãº e����. #Q*�ô�Ç
���Ãº_� type \� @/ô�Ç $��©� +þAI�\�¦ t�&ñ
K� ÅÒ��HX< ��6 x�)a��.

• ¿º���P:�Ð��H Type Specifier [þt <�Ê�Ér Type Qualifier [þt�Ð [þtÃº e����. s�\� @/K�"f��H ���Ãº_� type �̀¦ ³ð
�&³
���HX< ��6 x÷&��H int, float, double, short, long, ... 1px1px�̀¦ ����̂&h�Ü¼�Ð Óü���HX< ��6 x�)a��.

• [j���P:�Ð��H Attribute [þt�̀¦ [þtÃº e����. GCC \�"f attribute <�Ê�Ér attribute \�¦ :�xK�"f :£¤&ñ
 ���Ãº
\� @/ô�Ç :£¤$í
�̀¦ t�&ñ
K�×�¦ M: ��6 x|̈c Ãº e��l� M:ë�H\� s�\� @/ô�Ç %�o� ÂÒì�rs� �>rF�ô�Ç��.

• W1���P:�Ð��H Declarator \�¦ ú́�½+É Ãº e����HX<, 7£¤ ���Ãº_� s�2£§�̀¦ ú́�ô�Ç��. ���Ãº_� s�2£§�Ér éß�í�Hy� abc, bcc,
d d, ... 1pxõ� °ú �Ér �¦̀�	כ �í�<Ê½+É ÷�rëß� ��m���. abc[5], ab.c, ab→c, *abc, &arg , ... 1px�̀¦ �í�<Êô�Ç��.

• ��t�}�� ��$Á	���P:�Ð��H Initializer ���X<, ‘=’ ÂÒ'� r����÷&��H �¦̀�	כ %�o�
�l� 0AK� �>rF�
� 9, ‘=’ +'\� �̀¦
Ãº e����H �,�Ér	כ Õüw��, ë�H��\P�, statement [þts� �̀¦ Ãº e����.

��A�\���H �&³F� data type �̀¦ ����̂&h�Ü¼�Ð y�����¦ e����H datadef ��6\�\� @/K� ��\P�
�%i���.

datadef:

setspecs notype initdecls ’;’

{ if (pedantic)

error ("ISO C forbids data definition with no type or storage class");

5 else if (!flag traditional)

warning ("data definition has no type or storage class");

POP DECLSPEC STACK; }
| declspecs nots setspecs notype initdecls ’;’

10 { POP DECLSPEC STACK; }
| declspecs ts setspecs initdecls ’;’

{ POP DECLSPEC STACK; }
| declspecs ’;’

{ shadow tag ($1); }
15 | error ’;’

| error ’}’
| ’;’

{ if (pedantic)

pedwarn ("ISO C does not allow extra ‘;’ outside of a function"); }
20 ;

s�\� @/ô�Ç [jÂÒ ���½Ó[þt�̀¦ ÕªÒ�̈Z>��Ð ��*$"f [O�"î
�̀¦ >�5Åq K���½+É �,>ú �ÉrX°	כ datadef ��6\��Ér ?/ÂÒ&h�Ü¼�Ð
[j >h_� ÕªÒ�̈Ü¼�Ð ��Ðüt Ãº �� e����. 
�����H declspecs* �Ð r����
���H ��6\�, setspecs ��6\�, *initdecls ��6\�[þt
s� Õª�.���s	כ 0A\�"f ���/åLô�Ç (1) Storage Class Specifier, (2) Type Specifier [þt <�Ê�Ér Type Qualifier, (3)
Attribute [þt�̀¦ ���d��
���HX< ��6 x÷&��H ��s	כ declspecs* �Ð r����
���H ��6\�[þts���. s��Qô�Ç �¦þt�̀]	כ Declaration
specifier [þt_� 3lq2�¤s����¦ ÂÒØÔ��HX<, ��A�ü< °ú �Ér ��s	כ �>rF�ô�Ç��.
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• Storage class specifiers (SCSPEC), s���Ér	כ GCC 6 xÜ¼�Ð �&³F� function specifiers (“inline”) \�¦ �í�<Êô�Ç
��.

• Type specifiers (typespec *).

• Type qualifiers (TYPE QUAL).

• Attribute specifier lists (attributes).

��A�_�z�́]jë�HÐ�o�̀¦�Ð���·ú���xt�ëß�,s��þt�Ér]	כ TREE LIST�Ð+�$��©�÷&��HX<,3lq2�¤_� head��H specifier list?/
��t�}�� items���.3lq2�¤?/_�y�� entry��H attribute specifier list��� TREE PURPOSE��, single other specifier
<�Ê�Ér qualifier ��� TREE VALUE �� 3lq2�¤_� �� Qt���� TREE CHAIN \�¦ ��t��¦ e����. TREE STATIC ��H
storage class specifier <�Ê�Ér attribute �� ���Ér #Q�"� ��s	כ ú́§s� �Ð{9� �â
Äº list �©�\� [O�&ñ
�)a��; s���Ér	כ 3lq2�¤
_� r����\�"f �Ð�� ���Ér /BM\�"f storage class specifier [þt_� ûZ�@
���H ��6 xZO�\� @/ô�Ç �â
�¦\�¦ 0AK� ��6 x�)a��.
(s��¦̀�	כ ]j@/�Ð 
���H ��Ér	כ storage class specifiers �ÐÂÒ'� ì�ro�&h�Ü¼�Ð ��,Xt�l� 0AK�"f function specifiers
\�¦ .��ô�Ç̈½¹כ
z�́]j ?/ÂÒ ��6\�[þt�Ér #��Q 7áxÀÓ_� case Z>��Ð ��6£§\� ���� ì�rÀÓ÷&%3���:

1. storage class specifier �� �í�<Ê÷&%3�Ö¼�� îß�÷&%3�Ö¼��; ë�HZO�_� Y>�Y>� ÂÒì�r\�"f��H storage class specifiers
( sc <�Ê�Ér nosc) \�¦ )�|ÃÌ
�t� ·ú§��H��.

2. type specifier �� �Ð%i���Ht� �����t�; type specifier +', typedef name ��H ( ts <�Ê�Ér nots) \�¦ F�&ñ
_�
�l�
0Aô�Ç identifier s���.

3. 3lq2�¤s� attribute �Ð r����
���Ht� �����t�; :£¤&ñ
 �©��è\�"f, ë�HZO��Ér attribute ( sa <�Ê�Ér nosa) �Ð r����
�
t� ·ú§��H specifiers \�¦ .��ô�Ç̈½¹כ

4. 3lq2�¤s� attribute (<�Ê�Ér +'�Ð ��ØÔ��H #Q�"� attribute �� K�{©� specifier _� ÂÒì�rÜ¼�Ð+� K�$3��)a &h�s� e����H
specifier) �Ð =åQ����Ht� �����t�; s���Ér	כ attributes ( ea <�Ê�Ér noea) _� K�$3�\�"f shift-reduce conflict
\�¦ x�ô�Ç��.

Äº��� Type specifier (Type qualifier �� �����) \� @/K�"f ���$� ¶ú�(R�:r�����, s���Ér	כ typedef name s� �Ðs��¦
Õª��s	כ F�������÷&�¦ e���̀¦ �â
Äº, s�p� Äºo���H ·ú¡\�"f s� �������̀¦ �:r &h�s� e������H �.���s	כ ��A�_� ��6\� s�2£§ ×�æ
reserved version [þt�Ér \V����)a éß�#Q�Ð r����
��¦ declaration specifiers ?/ #QÖ¼ 0Au�\�"f��H ����±ú� Ãº e����;
nonreserved version [þt�Ér �����̧ ���Ér #Q�"� type specifier [þt ·ú¡õ� (s�2£§[þts� "î
"î
|̈c �â
Äº) F�������÷&#Q���
+'\�"fëß� ����±ú� Ãº e����.

attr ��H attribute [þt�Ð =åQ����H specifier [þt�̀¦ _�p�
����� #Q*�ô�Ç attribute [þts� specifier _� ÂÒì�rÜ¼�Ð+�
K�$3�|̈c Ãº e��6£§�̀¦ _�p�ô�Ç��. nonattr ��H éß�í�Hy� specifier [þts���. Õª!3� typespec* ��6\�\� @/K�"f �Ð�̧2�¤ 
�
��.

typespec nonattr:

typespec reserved nonattr

| typespec nonreserved nonattr

;

5

typespec attr:

typespec reserved attr

;

10 typespec reserved nonattr:

TYPESPEC

{ OBJC NEED RAW IDENTIFIER (1); }
| structsp nonattr

;

15

typespec reserved attr:

structsp attr
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;

20 typespec nonreserved nonattr:

TYPENAME

{ $$ = lookup name ($1); }
| TYPEOF ’(’ expr ’)’

{ $$ = TREE TYPE ($3); }
25 | TYPEOF ’(’ typename ’)’

{ $$ = groktypename ($3); }
;

/* structsp attr: struct/union/enum specifier ¤Ûå¬Ûá attribute ¤Ûå¦¼ ¢Ûö£Éå

30 ªÁ¤¼ ³ÑÞ¬Ûá ¤Ä¬¹ ¬¼£Ûá ¬ ¥̧Íá attribute ¤Ûå¬È struct/union/enum specifier ¬Ç

¨Á¨Öá¬Æ¦¼ ³µªÍÞ¤Ôå ªÁ ¤¼ ¬Ýñ¤´.

structsp nonattr: other struct/union/enum specifier ¤Ûå. */

structsp attr:

35 struct head identifier ’{’
{ $$ = start struct (RECORD TYPE, $2);

}
component decl list ’}’ maybe attribute

{ $$ = finish struct ($<ttype>4, $5, chainon ($1, $7)); }
40 | struct head ’{’ component decl list ’}’ maybe attribute

{ $$ = finish struct (start struct (RECORD TYPE, NULL TREE),

$3, chainon ($1, $5));

}
| union head identifier ’{’

45 { $$ = start struct (UNION TYPE, $2); }
component decl list ’}’ maybe attribute

{ $$ = finish struct ($<ttype>4, $5, chainon ($1, $7)); }
| union head ’{’ component decl list ’}’ maybe attribute

{ $$ = finish struct (start struct (UNION TYPE, NULL TREE),

50 $3, chainon ($1, $5));

}
| enum head identifier ’{’

{ $$ = start enum ($2); }
enumlist maybecomma warn ’}’ maybe attribute

55 { $$ = finish enum ($<ttype>4, nreverse ($5),

chainon ($1, $8)); }
| enum head ’{’

{ $$ = start enum (NULL TREE); }
enumlist maybecomma warn ’}’ maybe attribute

60 { $$ = finish enum ($<ttype>3, nreverse ($4),

chainon ($1, $7)); }
;

structsp nonattr:

65 struct head identifier

{ $$ = xref tag (RECORD TYPE, $2); }
| union head identifier

{ $$ = xref tag (UNION TYPE, $2); }
| enum head identifier

70 { $$ = xref tag (ENUMERAL TYPE, $2);

if (pedantic && !COMPLETE TYPE P ($$))

pedwarn ("ISO C forbids forward references to ‘enum’ types"); }
;
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75 struct head:

STRUCT

{ $$ = NULL TREE; }
| STRUCT attributes

{ $$ = $2; }
80 ;

union head:

UNION

{ $$ = NULL TREE; }
85 | UNION attributes

{ $$ = $2; }
;

enum head:

90 ENUM

{ $$ = NULL TREE; }
| ENUM attributes

{ $$ = $2; }
;

95

component decl list:

component decl list2

{ $$ = $1; }
| component decl list2 component decl

100 { $$ = chainon ($1, $2);

pedwarn ("no semicolon at end of struct or union"); }
;

component decl list2: /* empty */

105 { $$ = NULL TREE; }
| component decl list2 component decl ’;’

{ $$ = chainon ($1, $2); }
| component decl list2 ’;’

{ if (pedantic)

110 pedwarn ("extra semicolon in struct or union specified"); }
;

component decl:

declspecs nosc ts setspecs components

115 { $$ = $3;

POP DECLSPEC STACK; }
| declspecs nosc ts setspecs save filename save lineno

{
if (pedantic)

120 pedwarn ("ISO C doesn’t support unnamed structs/unions");

$$ = grokfield($3, $4, NULL, current declspecs, NULL TREE);

POP DECLSPEC STACK; }
| declspecs nosc nots setspecs components notype

125 { $$ = $3;

POP DECLSPEC STACK; }
| declspecs nosc nots

{ if (pedantic)

pedwarn ("ISO C forbids member declarations with no members");

130 shadow tag($1);

$$ = NULL TREE; }



3.1 Data type l� ¹ÇÒ���æ·l�ÐM� %K�ß�� 7

| error
{ $$ = NULL TREE; }

| extension component decl

135 { $$ = $2;

RESTORE WARN FLAGS ($1); }
;

components:

140 component declarator

| components ’,’ maybe resetattrs component declarator

{ $$ = chainon ($1, $4); }
;

145 components notype:

component notype declarator

| components notype ’,’ maybe resetattrs component notype declarator

{ $$ = chainon ($1, $4); }
;

150

component declarator:

save filename save lineno declarator maybe attribute

{ $$ = grokfield ($1, $2, $3, current declspecs, NULL TREE);

decl attributes (&$$, chainon ($4, all prefix attributes), 0); }
155 | save filename save lineno

declarator ’:’ expr no commas maybe attribute

{ $$ = grokfield ($1, $2, $3, current declspecs, $5);

decl attributes (&$$, chainon ($6, all prefix attributes), 0); }
| save filename save lineno ’:’ expr no commas maybe attribute

160 { $$ = grokfield ($1, $2, NULL TREE, current declspecs, $4);

decl attributes (&$$, chainon ($5, all prefix attributes), 0); }
;

component notype declarator:

165 save filename save lineno notype declarator maybe attribute

{ $$ = grokfield ($1, $2, $3, current declspecs, NULL TREE);

decl attributes (&$$, chainon ($4, all prefix attributes), 0); }
| save filename save lineno

notype declarator ’:’ expr no commas maybe attribute

170 { $$ = grokfield ($1, $2, $3, current declspecs, $5);

decl attributes (&$$, chainon ($6, all prefix attributes), 0); }
| save filename save lineno ’:’ expr no commas maybe attribute

{ $$ = grokfield ($1, $2, NULL TREE, current declspecs, $4);

decl attributes (&$$, chainon ($5, all prefix attributes), 0); }
175 ;

enumlist:

enumerator

| enumlist ’,’ enumerator

180 { if ($1 == error mark node)

$$ = $1;

else

$$ = chainon ($3, $1); }
| error

185 { $$ = error mark node; }
;

extension:
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EXTENSION

190 { $$ = SAVE WARN FLAGS();

pedantic = 0;

warn pointer arith = 0;

warn traditional = 0; }
;

195

identifier:

IDENTIFIER

| TYPENAME
| OBJECTNAME

200 | CLASSNAME
;

maybecomma warn:

/* empty */

205 | ’,’
{ if (pedantic && ! flag isoc99)

pedwarn ("comma at end of enumerator list"); }
;

210 /* ¬º¡È¬¹ª¸ ¡Éò­¹­ÍÞ¬Æ¦¼ readahead ¦Ûå ³ £́Ûá ¬È¬Å£Ûá ­Öå¬Ç ¢Ûö¬¹ ¬Á¦È¡´ ¬Òñ¬Ûå ¥µ, line

¡½ file ¬Ûá yylex ¡´ ¤´¬Ûí ­Öå¬Ç Íð̈Íá®µכ token ¬Ûå ³ÛîªÁ³Éå ¥µ¢ ­́È ¨ ¢́Ä­È ¬Éã¡È

¥µ§Öá¬È¤´. */

save filename:

{ if (yychar == YYEMPTY)

215 yychar = YYLEX;

$$ = input filename; }
;

save lineno:

220 { if (yychar == YYEMPTY)

yychar = YYLEX;

$$ = lineno; }
;

0A_� yacc ë�HZO��̀¦ �Ð��� ��f���Ér ·ú� Ãº \O���H ��6\�[þts� �©�{©� Ãº �>rF�ô�Ç����H �¦̀�	כ ·ú� Ãº e���̀¦ �,s� 9	כ s��Ð
���K� �©�{©�y� �D¥êøÍÛ¼�QÖ�¦ Ãº e���̀¦ �.���s	כ 7á§ �8 "î
SX�y� y��y���̀¦ ½̈ì�r
�l� 0AK�"f ��2£§@/�Ð ô�Ç Óü�6£§Ü¼�Ð Óü�
�Ér ��s�l	כ M:ë�H\� 0A\�"f�̧ ÕªXO��¦, ·ú¡Ü¼�Ð >�5Åq yacc ë�HZO�s� ���̧��x��HX<, Õª Óü��Ér ?/\�"f RHS �©�\�"f��H
�>rF�
�t�ëß� [jÂÒ l�Õüt÷&t� ·ú§�Ér ë�HZO�[þt�Ér �̧¿º ��×�æ\� �̂¦ ��6\�[þts� 9, �&³F�\�"f��H Òqty��
�t� ·ú§�¦ �Å�#Q��
�̧ ÷&��H �s�l��̧	כ 
���.
��6£§ declspecs* ��6\�\� @/K� ¶ú�(R�Ð��x��HX<, s�2£§s� �̧¿º ��6£§õ� °ú �Ér í�H"f�Ð ��\P�÷&#Q e����.

• SC (storage class)

• TS (type specifier)

• SA (start attribute)

• EA (end attribute)

y��y��_� ��¹�èכ �>rF�
�t���H, z�́]j�Ð ë�HÐ�o�©� ����z�¤��Ht�\� ���� ·ú¡\� no \�¦ ·¡­{9�t� îß�·¡­{9�t�\�¦ ���&ñ

�>� �)a
��. s� ��6\�[þt\� @/ô�Ç ��Ér	כ ��A�\� ��\P�÷&#Q e����.

declspecs nosc nots nosa noea:

TYPE QUAL

{ $$ = tree cons (NULL TREE, $1, NULL TREE);
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TREE STATIC ($$) = 1; }
5 | declspecs nosc nots nosa noea TYPE QUAL

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs nosc nots nosa ea TYPE QUAL

{ $$ = tree cons (NULL TREE, $2, $1);

10 TREE STATIC ($$) = 1; }
;

declspecs nosc nots nosa ea:

declspecs nosc nots nosa noea attributes

15 { $$ = tree cons ($2, NULL TREE, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
;

declspecs nosc nots sa noea:

20 declspecs nosc nots sa noea TYPE QUAL

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs nosc nots sa ea TYPE QUAL

{ $$ = tree cons (NULL TREE, $2, $1);

25 TREE STATIC ($$) = 1; }
;

declspecs nosc nots sa ea:

attributes

30 { $$ = tree cons ($1, NULL TREE, NULL TREE);

TREE STATIC ($$) = 0; }
| declspecs nosc nots sa noea attributes

{ $$ = tree cons ($2, NULL TREE, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
35 ;

declspecs nosc ts nosa noea:

typespec nonattr

{ $$ = tree cons (NULL TREE, $1, NULL TREE);

40 TREE STATIC ($$) = 1; }
| declspecs nosc ts nosa noea TYPE QUAL

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs nosc ts nosa ea TYPE QUAL

45 { $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs nosc ts nosa noea typespec reserved nonattr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
50 | declspecs nosc ts nosa ea typespec reserved nonattr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs nosc nots nosa noea typespec nonattr

{ $$ = tree cons (NULL TREE, $2, $1);

55 TREE STATIC ($$) = 1; }
| declspecs nosc nots nosa ea typespec nonattr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
;

60
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declspecs nosc ts nosa ea:

typespec attr

{ $$ = tree cons (NULL TREE, $1, NULL TREE);

TREE STATIC ($$) = 1; }
65 | declspecs nosc ts nosa noea attributes

{ $$ = tree cons ($2, NULL TREE, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
| declspecs nosc ts nosa noea typespec reserved attr

{ $$ = tree cons (NULL TREE, $2, $1);

70 TREE STATIC ($$) = 1; }
| declspecs nosc ts nosa ea typespec reserved attr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs nosc nots nosa noea typespec attr

75 { $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs nosc nots nosa ea typespec attr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
80 ;

declspecs nosc ts sa noea:

declspecs nosc ts sa noea TYPE QUAL

{ $$ = tree cons (NULL TREE, $2, $1);

85 TREE STATIC ($$) = 1; }
| declspecs nosc ts sa ea TYPE QUAL

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs nosc ts sa noea typespec reserved nonattr

90 { $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs nosc ts sa ea typespec reserved nonattr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
95 | declspecs nosc nots sa noea typespec nonattr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs nosc nots sa ea typespec nonattr

{ $$ = tree cons (NULL TREE, $2, $1);

100 TREE STATIC ($$) = 1; }
;

declspecs nosc ts sa ea:

declspecs nosc ts sa noea attributes

105 { $$ = tree cons ($2, NULL TREE, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
| declspecs nosc ts sa noea typespec reserved attr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
110 | declspecs nosc ts sa ea typespec reserved attr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs nosc nots sa noea typespec attr

{ $$ = tree cons (NULL TREE, $2, $1);

115 TREE STATIC ($$) = 1; }
| declspecs nosc nots sa ea typespec attr

{ $$ = tree cons (NULL TREE, $2, $1);
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TREE STATIC ($$) = 1; }
;

120

declspecs sc nots nosa noea:

SCSPEC

{ $$ = tree cons (NULL TREE, $1, NULL TREE);

TREE STATIC ($$) = 0; }
125 | declspecs sc nots nosa noea TYPE QUAL

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs sc nots nosa ea TYPE QUAL

{ $$ = tree cons (NULL TREE, $2, $1);

130 TREE STATIC ($$) = 1; }
| declspecs nosc nots nosa noea SCSPEC

{ if (extra warnings && TREE STATIC ($1))

warning ("‘%s’ is not at beginning of declaration",

IDENTIFIER POINTER ($2));

135 $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
| declspecs nosc nots nosa ea SCSPEC

{ if (extra warnings && TREE STATIC ($1))

warning ("‘%s’ is not at beginning of declaration",

140 IDENTIFIER POINTER ($2));

$$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
| declspecs sc nots nosa noea SCSPEC

{ if (extra warnings && TREE STATIC ($1))

145 warning ("‘%s’ is not at beginning of declaration",

IDENTIFIER POINTER ($2));

$$ = tree tscons (NULL TREE, $2, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
| declspecs sc nots nosa ea SCSPEC

150 { if (extra warnings && TREE STATIC ($1))

warning ("‘%s’ is not at beginning of declaration",

IDENTIFIER POINTER ($2));

$$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
155 ;

declspecs sc nots nosa ea:

declspecs sc nots nosa noea attributes

{ $$ = tree cons ($2, NULL TREE, $1);

160 TREE STATIC ($$) = TREE STATIC ($1); }
;

declspecs sc nots sa noea:

declspecs sc nots sa noea TYPE QUAL

165 { $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs sc nots sa ea TYPE QUAL

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
170 | declspecs nosc nots sa noea SCSPEC

{ if (extra warnings && TREE STATIC ($1))

warning ("‘%s’ is not at beginning of declaration",

IDENTIFIER POINTER ($2));

$$ = tree cons (NULL TREE, $2, $1);
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175 TREE STATIC ($$) = TREE STATIC ($1); }
| declspecs nosc nots sa ea SCSPEC

{ if (extra warnings && TREE STATIC ($1))

warning ("‘%s’ is not at beginning of declaration",

IDENTIFIER POINTER ($2));

180 $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
| declspecs sc nots sa noea SCSPEC

{ if (extra warnings && TREE STATIC ($1))

warning ("‘%s’ is not at beginning of declaration",

185 IDENTIFIER POINTER ($2));

$$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
| declspecs sc nots sa ea SCSPEC

{ if (extra warnings && TREE STATIC ($1))

190 warning ("‘%s’ is not at beginning of declaration",

IDENTIFIER POINTER ($2));

$$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
;

195

declspecs sc nots sa ea:

declspecs sc nots sa noea attributes

{ $$ = tree cons ($2, NULL TREE, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
200 ;

declspecs sc ts nosa noea:

declspecs sc ts notssa noea TYPE QUAL

{ $$ = tree cons (NULL TREE, $2, $1);

205 TREE STATIC ($$) = 1; }
| declspecs sc ts nosa ea TYPE QUAL

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs sc ts nosa noea typespec reserved nonattr

210 { $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs sc ts nosa ea typespec reserved nonattr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
215 | declspecs sc nots nosa noea typespec nonattr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs sc nots nosa ea typespec nonattr

{ $$ = tree cons (NULL TREE, $2, $1);

220 TREE STATIC ($$) = 1; }
| declspecs nosc ts nosa noea SCSPEC

{ if (extra warnings && TREE STATIC ($1))

warning ("‘%s’ is not at beginning of declaration",

IDENTIFIER POINTER ($2));

225 $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
| declspecs nosc ts nosa ea SCSPEC

{ if (extra warnings && TREE STATIC ($1))

warning ("‘%s’ is not at beginning of declaration",

230 IDENTIFIER POINTER ($2));

$$ = tree cons (NULL TREE, $2, $1);
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TREE STATIC ($$) = TREE STATIC ($1); }
| declspecs sc ts nosa noea SCSPEC

{ if (extra warnings && TREE STATIC ($1))

235 warning ("‘%s’ is not at beginning of declaration",

IDENTIFIER POINTER ($2));

$$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
| declspecs sc ts nosa ea SCSPEC

240 { if (extra warnings && TREE STATIC ($1))

warning ("‘%s’ is not at beginning of declaration",

IDENTIFIER POINTER ($2));

$$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
245 ;

declspecs sc ts nosa ea:

declspecs sc ts nosa noea attributes

{ $$ = tree cons ($2, NULL TREE, $1);

250 TREE STATIC ($$) = TREE STATIC ($1); }
| declspecs sc ts nosa noea typespec reserved attr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs sc ts nosa ea typespec reserved attr

255 { $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs sc nots nosa noea typespec attr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
260 | declspecs sc nots nosa ea typespec attr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
;

265 declspecs sc ts sa noea:

declspecs sc ts sa noea TYPE QUAL

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs sc ts sa ea TYPE QUAL

270 { $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs sc ts sa noea typespec reserved nonattr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
275 | declspecs sc ts sa ea typespec reserved nonattr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs sc nots sa noea typespec nonattr

{ $$ = tree cons (NULL TREE, $2, $1);

280 TREE STATIC ($$) = 1; }
| declspecs sc nots sa ea typespec nonattr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs nosc ts sa noea SCSPEC

285 { if (extra warnings && TREE STATIC ($1))

warning ("‘%s’ is not at beginning of declaration",

IDENTIFIER POINTER ($2));

$$ = tree cons (NULL TREE, $2, $1);
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TREE STATIC ($$) = TREE STATIC ($1); }
290 | declspecs nosc ts sa ea SCSPEC

{ if (extra warnings && TREE STATIC ($1))

warning ("‘%s’ is not at beginning of declaration",

IDENTIFIER POINTER ($2));

$$ = tree cons (NULL TREE, $2, $1);

295 TREE STATIC ($$) = TREE STATIC ($1); }
| declspecs sc ts sa noea SCSPEC

{ if (extra warnings && TREE STATIC ($1))

warning ("‘%s’ is not at beginning of declaration",

IDENTIFIER POINTER ($2));

300 $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
| declspecs sc ts sa ea SCSPEC

{ if (extra warnings && TREE STATIC ($1))

warning ("‘%s’ is not at beginning of declaration",

305 IDENTIFIER POINTER ($2));

$$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
;

310 declspecs sc ts sa ea:

declspecs sc ts sa noea attributes

{ $$ = tree cons ($2, NULL TREE, $1);

TREE STATIC ($$) = TREE STATIC ($1); }
| declspecs sc ts sa noea typespec reserved attr

315 { $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs sc ts sa ea typespec reserved attr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
320 | declspecs sc nots sa noea typespec attr

{ $$ = tree cons (NULL TREE, $2, $1);

TREE STATIC ($$) = 1; }
| declspecs sc nots sa ea typespec attr

{ $$ = tree cons (NULL TREE, $2, $1);

325 TREE STATIC ($$) = 1; }
;

declspecs ts:

declspecs nosc ts nosa noea

330 | declspecs nosc ts nosa ea

| declspecs nosc ts sa noea

| declspecs nosc ts sa ea

| declspecs sc ts nosa noea

| declspecs sc ts nosa ea

335 | declspecs sc ts sa noea

| declspecs sc ts sa ea

;

declspecs nots:

340 declspecs nosc nots nosa noea

| declspecs nosc nots nosa ea

| declspecs nosc nots sa noea

| declspecs nosc nots sa ea

| declspecs sc nots nosa noea

345 | declspecs sc nots nosa ea
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| declspecs sc nots sa noea

| declspecs sc nots sa ea

;

350 declspecs ts nosa:

declspecs nosc ts nosa noea

| declspecs nosc ts nosa ea

| declspecs sc ts nosa noea

| declspecs sc ts nosa ea

355 ;

declspecs nots nosa:

declspecs nosc nots nosa noea

| declspecs nosc nots nosa ea

360 | declspecs sc nots nosa noea

| declspecs sc nots nosa ea

;

declspecs nosc ts:

365 declspecs nosc ts nosa noea

| declspecs nosc ts nosa ea

| declspecs nosc ts sa noea

| declspecs nosc ts sa ea

;

370

declspecs nosc nots:

declspecs nosc nots nosa noea

| declspecs nosc nots nosa ea

| declspecs nosc nots sa noea

375 | declspecs nosc nots sa ea

;

declspecs nosc:

declspecs nosc ts nosa noea

380 | declspecs nosc ts nosa ea

| declspecs nosc ts sa noea

| declspecs nosc ts sa ea

| declspecs nosc nots nosa noea

| declspecs nosc nots nosa ea

385 | declspecs nosc nots sa noea

| declspecs nosc nots sa ea

;

declspecs:

390 declspecs nosc nots nosa noea

| declspecs nosc nots nosa ea

| declspecs nosc nots sa noea

| declspecs nosc nots sa ea

| declspecs nosc ts nosa noea

395 | declspecs nosc ts nosa ea

| declspecs nosc ts sa noea

| declspecs nosc ts sa ea

| declspecs sc nots nosa noea

| declspecs sc nots nosa ea

400 | declspecs sc nots sa noea

| declspecs sc nots sa ea

| declspecs sc ts nosa noea
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| declspecs sc ts nosa ea

| declspecs sc ts sa noea

405 | declspecs sc ts sa ea

;

Õª!3� s�]j, setspecs ��6\�õ� *initdecls ��6\�\� @/K�"f ·ú��� ú<�� 
���HX<, setspecs ��6\�_� �â
Äº, z�́]j
LALR ë�HZO��©�\�"f��H ×�æ¹כô�Ç âì2£§�̀¦ {��{©�
��¦ e��t� ·ú§t�ëß�, LALR ë�HZO��̀¦ *���, %�o�
���H õ�&ñ
\�"f_� %i�
�Ö̧�̀¦ #QÖ¼&ñ
�̧ ú́ �¦ e����. ·ú¡_� declspecs* ��6\�[þt�̀¦ %�o��� =åQ±ú� Êê, 7£¤ #Q�"� ���Ãº_� s�2£§ (declarator) �̀¦
������
�l� ���Ð ���\� s� setspecs ��6\� %�o��� s�ÀÒ#Qt�>� ÷&��HX<, s���H +'\� ���̀¦ declarator [þt�̀¦ %�o�
���H
X< ��6 x½+É type õ� storage class spec [þt�̀¦ l�2�¤
���HX< ��6 x�)a��. ���%i����Ãº current declspecs _� outer-level
value [þt_� stack �̀¦ Ä»t�
�l� 0AK�"f ���X<, function declarators ?/\� ?/�í�)a (nested in) parm declaration
[þt_�s�1pq�̀¦0AK�"fs���. LALRë�HZO��̀¦%�o�
���Hõ�&ñ
\�"f��6 x÷&��H���%i����Ãºx9�y��y��\�@/ô�Ç%i��Ö̧\�@/
ô�Ç ��Ér	כ ���Ér !lo���\�"f ���/åL|̈c �.���s	כ ��A�\� setspecs ��6\�\� @/K� ��\P�÷&#Q e����.

setspecs: /* empty */

{ pending xref error ();

PUSH DECLSPEC STACK;

split specs attrs ($<ttype>0,

5 &current declspecs, &prefix attributes);

all prefix attributes = prefix attributes; }
;

setspecs fp:

10 setspecs

{ prefix attributes = chainon (prefix attributes, $<ttype>−2);
all prefix attributes = prefix attributes; }

;

s�]j *initdecls��6\��Ð�Å�#Q�����,s�]js���6\�\�"f��H#Q�"� declarator\�¦%�o�
�l�0AK�"f�>rF�ô�Ç��.��
A�_� y�� ��6\�\�"f��H “�íl��o��(init) ��6\�”\� @/K�"f��H Òqt|ÄÌ÷&#Q e��Ü¼ 9, ¢̧ô�Ç “expr ��6\�”\� @/K�"f Òqt|ÄÌ
÷&#Q e����HX<, s���H ���Ð êøÍ�̀¦ ëß�[þt#Q >�5Åq [O�"î
½+É �.���s	כ #Q�"� ���Ãº\�¦ ������
����¦ ��&ñ
�̀¦ 
�%i��̀¦ M:, C ���
#Q\�"f��H éß�í�Hy� s�2£§ëß� ÂÒ#�½+É Ãº�̧ e����xt�ëß�, �í���'� ���Ãº_� �â
Äº ·ú¡\� ‘*’ \�¦ ·¡­s���H�� 
���� M:\� ����
"f��H ·ú¡\� ÆÒ��&h���� &ñ
�Ð\�¦ ×�¦ Ãº e����HX<, s��Qô�Ç ����̂&h���� ÂÒì�r�̀¦ {��{©�
���H /BMs� s� *initdecls ��6\� ÂÒì�r
s����¦ ú́�½+É Ãº e����.

notype initdecls:

notype initdcl

| notype initdecls ’,’ maybe resetattrs notype initdcl

;

5

notype initdcl:

notype declarator maybeasm maybe attribute ’=’

{ $<ttype>$ = start decl ($1, current declspecs, 1,

chainon ($3, all prefix attributes));

10 start init ($<ttype>$, $2, global bindings p ()); }
init

{ finish init ();

finish decl ($<ttype>5, $6, $2); }
| notype declarator maybeasm maybe attribute

15 { tree d = start decl ($1, current declspecs, 0,

chainon ($3, all prefix attributes));

finish decl (d, NULL TREE, $2); }
;

20 /* typespec nonreserved attr £Ûá ­Ñá­µ³´­È ¬Éã£Ûá¤´. */
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initdecls:

initdcl

| initdecls ’,’ maybe resetattrs initdcl

;

25

initdcl:

declarator maybeasm maybe attribute ’=’

{ $<ttype>$ = start decl ($1, current declspecs, 1,

chainon ($3, all prefix attributes));

30 start init ($<ttype>$, $2, global bindings p ()); }
init

{ finish init ();

finish decl ($<ttype>5, $6, $2); }
| declarator maybeasm maybe attribute

35 { tree d = start decl ($1, current declspecs, 0,

chainon ($3, all prefix attributes));

finish decl (d, NULL TREE, $2);

}
;

40

/* ¬ ¥̧Íá ­Ñò¦Å¬Ç declarator ( ¡Æ¦µª¸, §¼¤Ûá declarator ¤Ûå¬Ûá explicit

typespec ¤Ä¬¹£Ûá ³¸¦ÉÞ¤¿¬Íñ¤´.). */

declarator:

after type declarator

45 | notype declarator

;

/* explicit typespec ¬È¤Ûá ¬ £́È¤Ûá ³ ¦̧ÉÞ³ £́Ûá declarator. ¬È¡Íð¤Ûå¬Ûá

typedef-name ¦Ûå ­µªÍá¬Íá³Éå ªÁ ¬Íï¤´. */

50 notype declarator:

notype declarator ’(’ parmlist or identifiers %prec ’.’

{ $$ = build nt (CALL EXPR, $1, $3, NULL TREE); }
| ’(’ maybe attribute notype declarator ’)’

{ $$ = $2 ? tree cons ($2, $3, NULL TREE) : $3; }
55 | ’*’ maybe type quals attrs notype declarator %prec UNARY

{ $$ = make pointer declarator ($2, $3); }
| notype declarator array declarator %prec ’.’

{ $$ = set array declarator type ($2, $1, 0); }
| IDENTIFIER

60 ;

/* ¬¼­ÝÞ explicit typespec ¤Ä¬¹ª §̧Éá ³ ¦̧ÉÞ¤¿£Ûá declarator. */

after type declarator:

’(’ maybe attribute after type declarator ’)’

65 { $$ = $2 ? tree cons ($2, $3, NULL TREE) : $3; }
| after type declarator ’(’ parmlist or identifiers %prec ’.’

{ $$ = build nt (CALL EXPR, $1, $3, NULL TREE); }
| after type declarator array declarator %prec ’.’

{ $$ = set array declarator type ($2, $1, 0); }
70 | ’*’ maybe type quals attrs after type declarator %prec UNARY

{ $$ = make pointer declarator ($2, $3); }
| TYPENAME
;

75 /* ¬È¡Íð¬Ûá parmlist ³ÑÞ¬Ûá identifier list ¡´ ­ÍòªÉò¬Ýá function definition

£µ¬¹ª¸ ª´¬Õò¤Ôá¤´. ¬È¡Íð¬Ç ¡Éï¬Ûá . . . TYPE node ¬Ç §ÑÞ¦ÑÞ ³ÑÞ¬Ûá identifier ¤Ûå¬Ç

§ÑÞ¦ÑÞ¬È¤´. */
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parmlist or identifiers:

maybe attribute

80 { pushlevel (0);

clear parm order ();

declare parm level (1); }
parmlist or identifiers 1

{ $$ = $3;

85 parmlist tags warning ();

poplevel (0, 0, 0); }
;

parmlist or identifiers 1:

90 parmlist 1

| identifiers ’)’

{ tree t;

for (t = $1; t; t = TREE CHAIN (t))

if (TREE VALUE (t) == NULL TREE)

95 error ("‘. . .’ in old-style identifier list");

$$ = tree cons (NULL TREE, NULL TREE, $1);

if ($<ttype>−1 != 0

&& (TREE CODE ($$) != TREE LIST

100 | | TREE PURPOSE ($$) == 0

| | TREE CODE (TREE PURPOSE ($$)) != PARM DECL))

YYERROR1;

}
;

105

/* Identifier ¤Ûå¬Ç nonempty list. */

identifiers:

IDENTIFIER

{ $$ = build tree list (NULL TREE, $1); }
110 | identifiers ’,’ IDENTIFIER

{ $$ = chainon ($1, build tree list (NULL TREE, $3)); }
;

/* ¬È¡Íð¬Ûá function declarator £µ parens £µ¬¹ ¨¼¬Ýå ªÁ ¬Ýñ£Ûá ¡Íð¤Ûå¬È¤´.

115 ¬È¡Íð¬Ç ¡Éï¬Ûá . . . TYPE node ¤Ûå¬Ç list ¬È¤´. Attribute ¤Ûå¬Ûá

‘‘void bar (int ( attribute (( mode (SI))) int foo));’’

¬½ ¡Éö¬È abstract declarator £µ open parenthesis ¤Ä¬¹ £ ±́ £́´£Ûá ­ ª́Ýá¬Ç ¡Íð¡½

Öò¤Ñå¬Ûåכ ²È³ ¡́È ¬Ä³µª £̧Ûá ¨Éá¤ÆªÈ ¬º¡È¬¹ £ ±́ £́ ¬́¶ ³Éá¤´. */

parmlist:

120 maybe attribute

{ pushlevel (0);

clear parm order ();

declare parm level (0); }
parmlist 1

125 { $$ = $3;

parmlist tags warning ();

poplevel (0, 0, 0); }
;

130 parmlist 1:

parmlist 2 ’)’

| parms ’;’

{ tree parm;

if (pedantic)
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135 pedwarn ("ISO C forbids forward parameter declarations");

for (parm = getdecls (); parm; parm = TREE CHAIN (parm))

TREE ASM WRITTEN (parm) = 1;

clear parm order (); }
maybe attribute

140 { }
parmlist 1

{ $$ = $6; }
| error ’)’

{ $$ = tree cons (NULL TREE, NULL TREE, NULL TREE); }
145 ;

/* ¬È¡Íð¬Ûá function declarator £µ parens £µ¬¹ ¨¼¬Ýå ªÁ ¬Ýñ£Ûá ¡Íð¤Ûå¬È¤´.

¬È¡Íð¬Ç ¡Éï¬Ûá grokdeclarator ¡´ ¬»ªÉò³ ¡́¼ ¬Ýñ£Ûá format ¬¹ §ÉóכÂ­Ýá¤´. */

parmlist 2: /* empty */

150 { $$ = get parm info (0); }
| ELLIPSIS

{ $$ = get parm info (0);

error ("ISO C requires a named argument before ‘. . .’");

}
155 | parms

{ $$ = get parm info (1); }
| parms ’,’ ELLIPSIS

{ $$ = get parm info (0); }
;

160

parms:

firstparm

{ push parm decl ($1); }
| parms ’,’ parm

165 { push parm decl ($3); }
;

/* parmlist £µ¬¹ª¸ ¨Éå¡Ïá¤Ôá single parameter declaration ³ÑÞ¬Ûá

parameter type name. */

170 parm:

declspecs ts setspecs parm declarator maybe attribute

{ $$ = build tree list (build tree list (current declspecs,

$3),

chainon ($4, all prefix attributes));

175 POP DECLSPEC STACK; }
| declspecs ts setspecs notype declarator maybe attribute

{ $$ = build tree list (build tree list (current declspecs,

$3),

chainon ($4, all prefix attributes));

180 POP DECLSPEC STACK; }
| declspecs ts setspecs absdcl maybe attribute

{ $$ = $3;

POP DECLSPEC STACK; }
| declspecs nots setspecs notype declarator maybe attribute

185 { $$ = build tree list (build tree list (current declspecs,

$3),

chainon ($4, all prefix attributes));

POP DECLSPEC STACK; }

190 | declspecs nots setspecs absdcl maybe attribute

{ $$ = $3;
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POP DECLSPEC STACK; }
;

195 /* Íð̈Íá®µכ parm ¬È§º, ¬È¡Íð¬Ûá ¨Éá¤ÆªÈ parser stack ¬Ç ¢ÑÞ¤µ¡È¦¼̈Á±¸ attribute ¤Ûå¬Ûå

©Éå¬ £́µ¬¶ ³Éá¤´. */

firstparm:

declspecs ts nosa setspecs fp parm declarator maybe attribute

{ $$ = build tree list (build tree list (current declspecs,

200 $3),

chainon ($4, all prefix attributes));

POP DECLSPEC STACK; }
| declspecs ts nosa setspecs fp notype declarator maybe attribute

{ $$ = build tree list (build tree list (current declspecs,

205 $3),

chainon ($4, all prefix attributes));

POP DECLSPEC STACK; }
| declspecs ts nosa setspecs fp absdcl maybe attribute

{ $$ = $3;

210 POP DECLSPEC STACK; }
| declspecs nots nosa setspecs fp notype declarator maybe attribute

{ $$ = build tree list (build tree list (current declspecs,

$3),

chainon ($4, all prefix attributes));

215 POP DECLSPEC STACK; }

| declspecs nots nosa setspecs fp absdcl maybe attribute

{ $$ = $3;

POP DECLSPEC STACK; }
220 ;

/* notype declarator ¬¹ ¡Áכ ­́ÍÞ¬Æ¦¼ parameter list £µ¬¹ £ ±́ £́Éå ªÁ ¬Ýñ£Ûá

declarator ¬Ç ­Ñò¦Å¤Ûå. ¬È¡Íð¬Ûá after type declarator ¬½ ¨ÈªÛð³ ­́È§Éá identifier

¦¼ªÁ©Íås ¡Òå³¼ £µ typedef name ¬È ¬¼£Ûá ¡Íð¬Ûå ³ ¦̧ÉÞ³ ­́È ¬Éã£Ûá¤´. (¬¾£¶³ §́Ïá arg

225 ¦¼ typedef ¦Ûå ¡ ­́È£Ûá function ¡½ Öò¤Ñå³Éåכ ªÁ ¬Ýñ¡È ¥µ§Öá¬È¤´.) */

parm declarator:

parm declarator starttypename

| parm declarator nostarttypename

;

230

parm declarator starttypename:

parm declarator starttypename ’(’ parmlist or identifiers %prec ’.’

{ $$ = build nt (CALL EXPR, $1, $3, NULL TREE); }
| parm declarator starttypename array declarator %prec ’.’

235 { $$ = set array declarator type ($2, $1, 0); }
| TYPENAME
;

parm declarator nostarttypename:

240 parm declarator nostarttypename ’(’ parmlist or identifiers %prec ’.’

{ $$ = build nt (CALL EXPR, $1, $3, NULL TREE); }
| parm declarator nostarttypename array declarator %prec ’.’

{ $$ = set array declarator type ($2, $1, 0); }
| ’*’ maybe type quals attrs parm declarator starttypename %prec UNARY

245 { $$ = make pointer declarator ($2, $3); }
| ’*’ maybe type quals attrs parm declarator nostarttypename %prec UNARY

{ $$ = make pointer declarator ($2, $3); }
| ’(’ maybe attribute parm declarator nostarttypename ’)’
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{ $$ = $2 ? tree cons ($2, $3, NULL TREE) : $3; }
250 ;

absdcl: /* an absolute declarator */

/* empty */

{ $$ = NULL TREE; }
255 | absdcl1

;

absdcl maybe attribute:

/* empty */

260 { $$ = build tree list (build tree list (current declspecs,

NULL TREE),

all prefix attributes); }
| absdcl1

{ $$ = build tree list (build tree list (current declspecs,

265 $1),

all prefix attributes); }
| absdcl1 noea attributes

{ $$ = build tree list (build tree list (current declspecs,

$1),

270 chainon ($2, all prefix attributes)); }
;

absdcl1: /* a nonempty absolute declarator */

absdcl1 ea

275 | absdcl1 noea

;

absdcl1 noea:

direct absdcl1

280 | ’*’ maybe type quals attrs absdcl1 noea

{ $$ = make pointer declarator ($2, $3); }
;

absdcl1 ea:

285 ’*’ maybe type quals attrs

{ $$ = make pointer declarator ($2, NULL TREE); }
| ’*’ maybe type quals attrs absdcl1 ea

{ $$ = make pointer declarator ($2, $3); }
;

290

direct absdcl1:

’(’ maybe attribute absdcl1 ’)’

{ $$ = $2 ? tree cons ($2, $3, NULL TREE) : $3; }
| direct absdcl1 ’(’ parmlist

295 { $$ = build nt (CALL EXPR, $1, $3, NULL TREE); }
| direct absdcl1 array declarator

{ $$ = set array declarator type ($2, $1, 1); }
| ’(’ parmlist

{ $$ = build nt (CALL EXPR, NULL TREE, $2, NULL TREE); }
300 | array declarator

{ $$ = set array declarator type ($1, NULL TREE, 1); }
;

/* Array type ¬Ûå ¬Ä³Éá declarator ¬Ç [. . .] ¨Á̈Öá. */

305 array declarator:
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’[’ expr ’]’

{ $$ = build array declarator ($2, NULL TREE, 0, 0); }
| ’[’ declspecs nosc expr ’]’

{ $$ = build array declarator ($3, $2, 0, 0); }
310 | ’[’ ’]’

{ $$ = build array declarator (NULL TREE, NULL TREE, 0, 0); }
| ’[’ declspecs nosc ’]’

{ $$ = build array declarator (NULL TREE, $2, 0, 0); }
| ’[’ ’*’ ’]’

315 { $$ = build array declarator (NULL TREE, NULL TREE, 0, 1); }
| ’[’ declspecs nosc ’*’ ’]’

{ $$ = build array declarator (NULL TREE, $2, 0, 1); }
| ’[’ SCSPEC expr ’]’

{ if (C RID CODE ($2) != RID STATIC)

320 error ("storage class specifier in array declarator");

$$ = build array declarator ($3, NULL TREE, 1, 0); }
| ’[’ SCSPEC declspecs nosc expr ’]’

{ if (C RID CODE ($2) != RID STATIC)

error ("storage class specifier in array declarator");

325 $$ = build array declarator ($4, $3, 1, 0); }
| ’[’ declspecs nosc SCSPEC expr ’]’

{ if (C RID CODE ($3) != RID STATIC)

error ("storage class specifier in array declarator");

$$ = build array declarator ($4, $2, 1, 0); }
330 ;

maybe resetattrs:

maybe attribute

{ all prefix attributes = chainon ($1, prefix attributes); }
335 ;

maybecomma:

/* empty */

| ’,’
340 ;

maybeasm:

/* empty */

{ $$ = NULL TREE; }
345 | ASM KEYWORD ’(’ string ’)’

{ if (TREE CHAIN ($3)) $3 = combine strings ($3);

$$ = $3;

}
;

350

maybe attribute:

/* empty */

{ $$ = NULL TREE; }
| attributes

355 { $$ = $1; }
;

attributes:

attribute

360 { $$ = $1; }
| attributes attribute

{ $$ = chainon ($1, $2); }
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;

365 attribute:

ATTRIBUTE ’(’ ’(’ attribute list ’)’ ’)’

{ $$ = $4; }
;

370 attribute list:

attrib

{ $$ = $1; }
| attribute list ’,’ attrib

{ $$ = chainon ($1, $3); }
375 ;

attrib:

/* empty */

{ $$ = NULL TREE; }
380 | any word

{ $$ = build tree list ($1, NULL TREE); }
| any word ’(’ IDENTIFIER ’)’

{ $$ = build tree list ($1, build tree list (NULL TREE, $3)); }
| any word ’(’ IDENTIFIER ’,’ nonnull exprlist ’)’

385 { $$ = build tree list ($1, tree cons (NULL TREE, $3, $5)); }
| any word ’(’ exprlist ’)’

{ $$ = build tree list ($1, $3); }
;

390 any word:

identifier

| SCSPEC
| TYPESPEC
| TYPE QUAL

395 ;

s�]j “�íl��o��”\� @/K�"f ¶ú�(R�Ð�̧2�¤ 
���. �íl��o��êøÍ initializer \�¦ ô�Ç/åJ Õª@/�Ð ���%i�ô�Ç �,>���X	כ #Q
�"� ���Ãº\� ‘=’ �̀¦ s�6 x
�#� �íl��o
��¦�� ½+É M: V,���H °úכ[þt�̀¦ ú́�ô�Ç��. s� ë�HZO�\�"f��H °úכ[þt�̀¦ {9�#Q [þts���H õ�
&ñ
\� @/ô�Ç yacc ë�HZO��̀¦ ¶ú�(R�Ð�̧2�¤ 
���x��.

init:

expr no commas

| ’{’
{ really start incremental init (NULL TREE); }

5 initlist maybe comma ’}’
{ $$ = pop init level (0); }

| error
{ $$ = error mark node; }

;

10

/* ‘initlist maybe comma’ £Ûá ­Öò¡Òå³¼¤Ûå£µ È³½­´¬Ç¡¼כ ¬Éå§Êò¬È¤Ûå¬È¤´. */

initlist maybe comma:

/* empty */

{ if (pedantic)

15 pedwarn ("ISO C forbids empty initializer braces"); }
| initlist1 maybecomma

;
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initlist1:

20 initelt

| initlist1 ’,’ initelt

;

/* ‘initelt’ £Ûá È³½­´¬Ç¡¼כ single element ¬È¤´.

25 ­Öò¡Òå³¼¦Ûå ª´¬Õò³Éå ¡Íð¬È¤´. */

initelt:

designator list ’=’ initval

{ if (pedantic && ! flag isoc99)

pedwarn ("ISO C89 forbids specifying subobject to initialize"); }
30 | designator initval

{ if (pedantic)

pedwarn ("obsolete use of designated initializer without ‘=’"); }
| identifier ’:’

{ set init label ($1);

35 if (pedantic)

pedwarn ("obsolete use of designated initializer with ‘:’"); }
initval

| initval
;

40

initval:

’{’
{ push init level (0); }

initlist maybe comma ’}’
45 { process init element (pop init level (0)); }

| expr no commas

{ process init element ($1); }
| error
;

50

designator list:

designator

| designator list designator

;

55

designator:

’.’ identifier

{ set init label ($2); }
/* Labeled element ¤Ûå¬Ûå ¬Ä³µ ­Ñá­µ³Éá¤´. array element ­½È³¡¼כ ¦́Ûå ¬Ä³Éá

60 §Öá̈Íî¬Ûá Objective-C message ¦Ûå ¬Ä³Éá §Öá¨Íî¡½ Öò¤Ñå³כ ¬́ºª¸ Objective-C

grammar ¬¹ª¸ ¬´¦µ¬Ç ¡Íð¬Ûå ²¼³Éí³ ­́È ¬Éã¤¼¦ÑÞ ³ ¬́Ïñ¤´. */

| ’[’ expr no commas ELLIPSIS expr no commas ’]’

{ set init index ($2, $4);

if (pedantic)

65 pedwarn ("ISO C forbids specifying range of elements to initialize"); }
| ’[’ expr no commas ’]’

{ set init index ($2, NULL TREE); }
;

0A_� “�íl��o��” �'aº�� ��6\�\� @/K�"f ¶ú�(R�Ð��� ·ú���xt�ëß�, expr no commas ��6\�\� @/K�"f��H ��4Re��6£§
�̀¦ SX����½+É Ãº e����. s� ��6\�_� �â
Äº expr �'aº�� ��6\�s�l� M:ë�H\� ��6£§ !lo���\�"f ��[jy� ���/åL|̈c Ãº e���̀¦ ��s	כ
��. Óüt�:r data type �̀¦ ������½+É M: expr �̀¦ ?/ÂÒ&h�Ü¼�Ð ��6 x½+É Ãº e������H ú́��̧ �)a��.
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3.2 Data type ¤n>¥U>

s�]jÂÒ'� y�� data type �̀¦ ������ô�Ç���¦ Ùþ¡�̀¦ M:, z�́]j�Ð GCC \�"f��H Ä»+þAZ>��Ð #Qb�G>� %�o��� ÷&��Ht� ·ú���
�Ð�̧2�¤ 
���. Yacc ë�HZO�s� GCC \�"f #Qb�G>� %�o�÷&��Ht�\� @/ô�Ç &ñ
�Ð��H yydebug () �<ÊÃº\�¦ :�xK�"f �̂¦ Ãº
e��Ü¼ 9, −dy �̀v����̀¦ s�6 x
�#� z�́]j %�o� õ�&ñ
�̀¦ SX����½+É Ãº e����. ��A���H éß�í�Hô�Ç int i; ���¦ ������Ùþ¡�̀¦ M: #Q
b�G>� %�o�÷&��Ht�\� @/ô�Ç −dy �̀v��� �Ö̧$í
�or� �o���s���.

aso@weongyo:~/gcc-3.1/gcc$ ./cc1 -dy

int i;

Starting parse

Entering state 0

Reading a token: Next token is 260 (TYPESPEC [CPP_NAME] ‘int’)

Reducing via rule 3 (line 306), -> @1

state stack now 0

Entering state 2

Next token is 260 (TYPESPEC [CPP_NAME] ‘int’)

Shifting token 260 (TYPESPEC), Entering state 7

Reducing via rule 263 (line 1271), TYPESPEC -> typespec_reserved_nonattr

state stack now 0 2

Entering state 42

Reducing via rule 260 (line 1262), typespec_reserved_nonattr -> typespec_nonattr

state stack now 0 2

Entering state 40

Reducing via rule 133 (line 861), typespec_nonattr -> declspecs_nosc_ts_nosa_noea

state stack now 0 2

Entering state 25

Reading a token: Next token is 257 (IDENTIFIER [CPP_NAME] ‘i’)

Reducing via rule 202 (line 1153), declspecs_nosc_ts_nosa_noea -> declspecs_ts

state stack now 0 2

Entering state 37

Reducing via rule 117 (line 743), -> setspecs

state stack now 0 2 37

Entering state 140

Next token is 257 (IDENTIFIER [CPP_NAME] ‘i’)

Shifting token 257 (IDENTIFIER), Entering state 62

Reducing via rule 346 (line 1601), IDENTIFIER -> notype_declarator

state stack now 0 2 37 140

Entering state 222

Reading a token: Next token is 59 (’;’ [;])

Reducing via rule 326 (line 1530), notype_declarator -> declarator

state stack now 0 2 37 140

Entering state 220

Next token is 59 (’;’ [;])

Reducing via rule 273 (line 1304), -> maybeasm

state stack now 0 2 37 140 220

Entering state 314

Next token is 59 (’;’ [;])

Reducing via rule 281 (line 1345), -> maybe_attribute

state stack now 0 2 37 140 220 314

Entering state 417

Next token is 59 (’;’ [;])

Reducing via rule 277 (line 1322), declarator maybeasm maybe_attribute -> initdcl

state stack now 0 2 37 140

Entering state 219

Reducing via rule 269 (line 1294), initdcl -> initdecls

state stack now 0 2 37 140

Entering state 218
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Next token is 59 (’;’ [;])

Shifting token 59 (’;’), Entering state 310

Reducing via rule 13 (line 336), declspecs_ts setspecs initdecls ’;’ -> datadef

state stack now 0 2

Entering state 18

Reducing via rule 8 (line 313), datadef -> extdef

state stack now 0 2

Entering state 17

Reducing via rule 4 (line 308), @1 extdef -> extdefs

state stack now 0

Entering state 1

Reading a token: Now at end of input.

Reducing via rule 2 (line 291), extdefs -> program

state stack now 0

Entering state 898

Now at end of input.

Shifting token 0 ($), Entering state 899

Now at end of input.

Execution times (seconds)

lexical analysis : 0.00 ( 0%) usr 0.00 ( 0%) sys 0.01 ( 1%) wall

parser : 0.00 ( 0%) usr 0.01 (33%) sys 0.04 ( 3%) wall

varconst : 0.00 ( 0%) usr 0.00 ( 0%) sys 0.01 ( 1%) wall

symout : 0.00 ( 0%) usr 0.01 (33%) sys 0.01 ( 1%) wall

TOTAL : 0.02 0.03 1.33

aso@weongyo:~/gcc-3.1/gcc$

��A�ÂÒ'���H C ���#Q\�"f ÅÒ�Ð ��6 x÷&��H @/³ð&h���� ���Ãº ������ë�Hs� GCC \�"f #Q*�ô�Ç ~½Ó�¾ÓÜ¼�Ð Yacc ë�HZO�
s� %�o�÷&#Qt��¦ e����Ht� y��y�� ·ú����Ð�̧2�¤ 
���x��. Õªo��¦ s��Qô�Ç ÅÒ¹כ ���Ãº\�¦ %�o�
����"f GCC ?/ÂÒ\�"f
#Q*�ô�Ç operation [þts� s�ÀÒ#Qt���Ht�\� @/K�"f�̧ ���/åL
��̧2�¤ 
���.

(1) int i;

'Í	���P: \V]j�Ð+� ú́§s� ������÷&��H int i; \� @/K�"f çß�éß�y� ¶ú�(R�Ð�̧2�¤ 
���. ��A���H 
��¾Ó&h���� �̧
_þvÜ¼�Ð yaccë�HZO�_����'��\�@/K�"f���/åL
�%i���HX<,z�́]j�Ð��H�©��¾Ód��K�$3�~½Ód���̀¦2[
��¦e������H
��Ér	כ #��Qì�r[þt�̧ ·ú��¦ e���̀¦ �.���s	כ

program -> extdefs

extdefs -> extdef

extdef -> datadef

datadef -> declspecs_ts setspecs initdecls ’;’

declspecs_ts -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

initdecls -> initdcl

initdcl -> declarator maybeasm maybe_attribute

declarator -> notype_declarator

notype_declarator -> IDENTIFIER

maybeasm

maybe_attribute

‘int’ ��H TYPESPEC Ü¼�Ð K�$3�s� ÷&�¦, ���Ãº s�2£§ ‘i’ ��H IDENTIFIER �Ð+� K�$3��)a����H ��
z�́�̀¦ ½+É Ãº e���̀¦ �.���s	כ declspecs * ��6\�\�"f s�ÀÒ#Qt���H ��Ér	כ 
�0A ��6\�[þt_� yyval \�¦ tree
TREE LIST node_�y��y��_�°úכ purpose, value, chain\�V,���H��,�õ	כâ
Äº\����� TREE STATIC
($$) _� °ú̀�כ¦ 1 �Ð [O�&ñ

���H �.���s	כ
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#�l���t� 
�%i�Ü¼���, setspecs ��6\�_� ?/ÂÒ Ãº'��s� s�ÀÒ#Qt�>� ÷&��HX<, #�l�"f_� 3lq&h��Ér
$prefix/gcc/c-parse.in ��{9�?/\� ������÷&#Q e����H ���%i����Ãº prefix attributes ü<
all prefix attributes, current declspecs\�¦ declspec stack\� TREE LIST+þAd��Ü¼�Ð stack �̀¦ëß�[þt
#Q PUSH
���H�.���s	כ PUSH\�¦0AK�"f PUSH DECLSPEC STACKB�ß¼�Ð\�¦s�6 xô�Ç��. GCC
_� yacc ë�HZO�\�"f ��6 x÷&��H ���%i� ���Ãº\� @/K�"f��H Êê\� [O�"î
�̀¦ 
��̧2�¤ 
���x��.

s�]j ���Ãº s�2£§ ‘i’ \�¦ K�$3�½+É 	�YVs� 9, initdcl ��6\�_� ?/ÂÒ Ãº'��s� s�ÀÒ#Q�����. ‘int i’ ��t� ���
���s� ÷&%3��̀¦ �â
Äº z�́]j�Ð s���s	כ ���Ãº ������e���̀¦ ���d��½+É Ãº e��>� ÷& 9 start decl () �<ÊÃº\�¦  ñØ�¦
�<ÊÜ¼�Ð+� z�́]j declarator \�¦ ëß�[þt>� ÷& 9, ������s� ¢-a«Ñ÷&%3��̀¦ �â
Äº finish decl () �<ÊÃº\�¦  ñØ�¦

�>� �)a��.

s�]j 
���_� ¢-a���ô�Ç declarator \�¦ %�o� 
�%i�l� M:ë�H\� POP DECLSPEC STACK B�ß¼�Ð\�¦ s�
6 x
�#� PUSH �)a �¦þt�̀]	כ POP ô�Ç��.

s�]jÄºo���{9�§4�ô�Ç �̧��H×�¦�̀¦K�$3�
�%i�l�M:ë�H\�,þj�©�0A��6\���� program��6\�\�������÷&#Qe��
��H ?/ÂÒ operation [þts� Ãº'��
� 9, Ãº'��÷&��H �<ÊÃº�Ð+���H finish fname decls () ü< finish file () ��
e����.

z�́]j y�� �<ÊÃº_� ?/ÂÒ Ãº'��\� @/K�"f��H ��6£§ ÅÒ y©�_�\�"f ������_� Ä»+þAZ>��Ð �8 ��[jy� ¶ú�(R�Ð�̧

2�¤ 
���x��.

(2) int a, b, c=1;

¿º���P:�Ð��H, 
���_� type \� #��Q>h_� ���Ãº\�¦ ������
��¦, =åQ\�"f��H ���Ãº_� °ú̀�כ¦ �íl��o
���H �̧
+þA�̀¦ \V]j�Ð ����?/%3���. ��r� ô�Ç��� �8 ���/åL
�t�ëß�, ��A�_� ÕªA�áÔ��H 
��¾Ód�� ~½ÓZO�Ü¼�Ð ����?/
%3�t�, z�́]j ?/ÂÒ operation _� z�́'�� í�H"f
��¦��H �'a>��� \O���.

program -> extdefs

extdefs -> extdef

extdef -> datadef

datadef -> declspecs_ts setspecs initdecls ’;’

declspecs_ts -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

initdecls -> initdecls ’,’ maybe_resetattrs initdcl

initdecls -> initdecls ’,’ maybe_resetattrs initdcl

initdecls -> initdcl

initdcl -> declarator maybeasm maybe_attribute

declarator -> notype_declarator

notype_declarator -> IDENTIFIER

maybeasm

maybe_attribute

maybe_resetattrs -> maybe_attribute

maybe_attribute

initdcl -> declarator maybeasm maybe_attribute

declarator -> notype_declarator

notype_declarator -> IDENTIFIER

maybeasm

maybe_attribute

maybe_resetattrs -> maybe_attribute

maybe_attribute

initdcl -> declarator maybeasm maybe_attribute ’=’ init

declarator -> notype_declarator

notype_declarator -> IDENTIFIER

maybeasm

maybe_attribute
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init -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

declspecs ts ��6\�õ� setspecs s� z�́'��÷&��H õ�&ñ
�Ér 0A_� \V]j (1) õ� °ú �Ér ~½ÓZO�Ü¼�Ð z�́'��s� �)a��.
è�H#���ú<�� ½+É ÂÒì�r�Ér initdecls ��6\� 
�0AÂÒ'� ���X<, Äº��� ���Ãº�� ô�Ç >h s��©� ������÷&#Q e����
��H &h�õ� =åQ ���Ãº��H �íl��o���� �>rF�ô�Ç����H ��z�́s���. s�]j 
���m�� ¶ú�(R�Ð���, ���Ãº ‘a’ �� ������
|̈c M: +'_� token s� ‘,’ s�l� M:ë�H\� start decl () �<ÊÃºü< finish decl () �<ÊÃº�� z�́'���)a����H ��z�́
�̀¦ ·ú� Ãº e��Ü¼ 9, s���H ���Ãº ‘b’ �� ������|̈c M:�̧ ��ðøÍ��t�s���. s�p� type \� @/ô�Ç &ñ
�Ð��H ���%i�
���Ãº current declspecs ü< all prefix attributes [þt\� &ñ
_�÷&#Q e��l� M:ë�H\� start decl () �<ÊÃºü<
finish decl () �<ÊÃº\�¦ ���5ÅqÜ¼�Ð z�́'���<ÊÜ¼�Ð+� ���Ãº\�¦ &ñ
_�½+É Ãº e��l� M:ë�Hs���. Óüt�:r ���%i����Ãº
_� °úכs� start decl () �<ÊÃº\� ���²ú�÷&��H ��Ér	כ {©����
���. s�]j ��t�}�� ‘c’ ���Ãº_� �â
Äº \P�\� �íl��o
���� ·¡­#Q e��l� M:ë�H\� ���Ér ���Ãºü< ���çß� ���Ér Ãº'���̀¦ ��u�>� �)a��. start decl () �<ÊÃº�� z�́'��
�)a Êê token Ü¼�Ð ‘=’ \�¦ ëß�z�¤�̀¦ M:, start init () �<ÊÃº\�¦ Ãº'��
�>� ÷& 9, �̧��H K�$3�s� =åQz�¤�̀¦ M:,
finish init () �<ÊÃºü< finish decl () �<ÊÃº�� Ãº'���)a��.

(3) char *a = “Hello world”;

[j���P: \V]j�Ð+�, �í���'� ���Ãº_� �������̀¦ \V�Ð [þt%3���. s� \V]j\�"f ú<�� ½+É ÂÒì�r�Ér ‘*’ \�¦ %�
o�
���H ÂÒì�r{9� �.���s	כ z�́]j�Ð ‘*’ �� �̀¦ �â
Äº make pointer declarator () �<ÊÃº\� _�K�"f INDI-
RECT REF node �� Òqt$í
÷&�¦ s�\� @/K� declarator �� start decl () �<ÊÃº\� _�K�"f Òqt$í
÷&>�
�)a��.

program -> extdefs

extdefs -> extdef

extdef -> datadef

datadef -> declspecs_ts setspecs initdecls ’;’

declspecs_ts -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

initdecls -> initdcl

initdcl -> declarator maybeasm maybe_attribute ’=’ init

declarator -> notype_declarator

notype_declarator -> ’*’ maybe_type_quals_attrs notype_declarator

maybe_type_quals_attrs

notype_declarator -> IDENTIFIER

maybeasm

maybe_attribute

init -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> string

string -> STRING

(4) int abc[3] = { 1, 2, 3 };
W1���P:\V]j�Ð+�,���Ér+þAI�_��í���'����Ãº�������̀¦\V�Ð[þt%3���.0A\�"f��H ‘*’\�¦#Qb�G>�%�o�
�
Ö¼��\� @/K�"f ¶ú�(R�Ð��¤�����, #�l�\�"f��H [...] ÂÒì�rs� #Qb�G>� %�o�÷&��Ht�\�¦ ú<�� ½+É �.���s	כ ���
Ãº\�¦������
���H�,�\s�l�M:ë�H	כ start decl ()1px1px_��<ÊÃº[þts� ñØ�¦÷& 9,�íl��o�����>rF�
�l�M:
ë�H\� start init ()�<ÊÃº ¢̧ô�Ç ñØ�¦s�÷&#Q|9���s���.#�l�"fÅÒ_�U�·>�÷&��½+ÉÂÒì	כr�Ér declarator
��6\����X<, notype declarator ��6\�\�"f %3��Ér ���Ãº_� s�2£§õ�, array declarator \�"f %3��Ér [...] ?/
_� ½̈$í
 ��s�\�¦ set array declarator type () �<ÊÃº\�¦ :�xK�"f ������K� ÅÒ>� �)a��. array declarator
��6\�\�"f��H build array declarator ()�<ÊÃº\�¦:�xK�"f ARRAY REF tree node\�¦Òqt$í

�>��)a��.
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datadef -> declspecs_ts setspecs initdecls ’;’

declspecs_ts -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

initdecls -> initdcl

initdcl -> declarator maybeasm maybe_attribute ’=’ init

declarator -> notype_declarator

notype_declarator -> notype_declarator array_declarator

notype_declarator -> IDENTIFIER

array_declarator -> ’[’ expr ’]’

expr -> nonnull_exprlist

nonnull_exprlist -> expr_no_commas

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

maybeasm

maybe_attribute

init -> ’{’ initlist_maybe_comma ’}’

initlist_maybe_comma -> initlist1 maybecomma

initlist1 -> initlist1 ’,’ initelt

initlist1 -> initlist1 ’,’ initelt

initlist1 -> initelt

initelt -> initval

initval -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

initelt -> initval

initval -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

initelt -> initval

initval -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

maybecomma

(5) extern int attribute ((unused)) nvec;

W1���P: \V]j�Ð��H, attribute �� ÆÒ��÷&%3�Ü¼ 9, extern Ü¼�Ð �������)a ���Ãº\�¦ ��ØÔ�����. #�l�\�
"f¶ú�(Rú<��½+É��Ér	כ attribute ��%�6£§Ü¼�Ð1px�©�
�%i�Ü¼ 9, int+þA·ú¡\� externs�M®o����H��9}	כ
�.���s	כ externs� int·ú¡\� �̀�Ü¼�Ð+�²ú���t���H��Ér	כ int\�¦ ½̈$í

�~�� TREE LIST node _� chain
\� register \� �'aô�Ç TREE LIST node �� �:r����H �.���s	כ +'\�"f��H attribute ((unused)) ��
�̧>� ÷&��HX<, s�\� @/K�"f #Qb�G>� %�o�÷&��Ht� ÏãÎ�FK½+É Ãº e����HX<, s��̧ ���Ér ��õ	כ ��ðøÍ��t��Ð
TREE LIST node \�¦ %�o��)a��.

program -> extdefs

extdefs -> extdef

extdef -> datadef
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datadef -> declspecs_ts setspecs initdecls ’;’

declspecs_ts -> declspecs_sc_ts_nosa_ea

declspecs_sc_ts_nosa_ea -> declspecs_sc_ts_nosa_noea attributes

declspecs_sc_ts_nosa_noea -> declspecs_sc_nots_nosa_noea

typespec_nonattr

declspecs_sc_nots_nosa_noea -> SCSPEC

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

attributes -> ATTRIBUTE ’(’ ’(’ attribute_list ’)’ ’)’

attribute_list -> attrib

attrib -> any_word

any_word -> identifier

identifier -> IDENTIFIER

setspecs

initdecls


�t�ëß�, attribute [þtõ� int \�¦ @/³ð
���H node �� TREE LIST _� purpose, value, chain ?/_� 0A
u���H ���ÉrX<, ���õ�&h�Ü¼�Ð ��A�ü< °ú �Ér TREE node \�¦ ½̈$í

�>� �)a��.

<tree_list 0x401e53fc
purpose <tree_list 0x401e53e8

purpose <identifier_node 0x401f59c0 unused>>
chain <tree_list 0x401e53d4 static

value <identifier_node 0x401dd100 int tree_0
global <type_decl 0x401daa80 int>
rid 0x401dd100 "int">

chain <tree_list 0x401e53c0
value <identifier_node 0x401dd180 register tree_0

rid 0x401dd180 "extern">>>>

0A_� node \�"f �̂¦ Ãº e��1pws�, attribute _� �â
Äº purpose \� [þt#Q���¦, extern �̀¦ �í�<Ê
���H int
��H chain \� [þt#Q��>� �)a��. s�\� @/K�"f s�XO�>� ���/åL
���H s�Ä»��H ���õ�&h�Ü¼�Ð #Q�"� declarator
\�¦ ������
�l� 0AK�"f��H ���%i� ���Ãº current declspecs ü< prefix attributes, all prefix attributes \�
y��l� s���þts]	כ ì�ro�÷&#Q [þt#Q���� ÷&��HX<, s� ì�ro�_� %i��Ö̧�̀¦ {��{©�
���H ��s	כ split specs attrs ()
�<ÊÃº�� 
�>� �)a��. Õª!3� z�́]j�Ð ì�ro��� s�ÀÒ#Q��� Êê_� �̧_þv�Ér ��A�ü< °ú ��.

current declspecs ��H ��A�ü< °ú �Ér �̧_þvs���.

<tree_list 0x401e53d4 static
value <identifier_node 0x401dd100 int tree_0

global <type_decl 0x401daa80 int type <integer_type 0x401da380 int>
VOID file <built-in> line 0
align 1>

rid 0x401dd100 "int">
chain <tree_list 0x401e53c0

value <identifier_node 0x401dd180 register tree_0
rid 0x401dd180 "register">>>

prefix attributes ��H ��A�ü< °ú �Ér �̧_þvs���.

<tree_list 0x401e53e8
purpose <identifier_node 0x401f59c0 unused>>

s�XO�>� 0Aü< °ú s� ì�ro��)a +þAI��Ð start decl () �<ÊÃº��  ñØ�¦÷&#Qt�>� �)a��.
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(6) register int eax asm (”eax”);

s� \V]j_� �â
Äº, =åQ\� asm ½̈ë�Hs� ·¡­#Q e������H ��s	כ ���Ér ÂÒì�r{9� �.���s	כ s� ½̈ë�H�̀¦ %�o�
�
��H ��s	כ maybeasm ��6\�\�"f s�ÀÒ#Qt� 9, #�l�"f Òqt$í
�)a STRING tree node ��H start decl () �<Ê
Ãº\�>���H |	�?/t�t� ·ú§�¦, start init () �<ÊÃºü< finish decl () �<ÊÃº_� ������Ð |	�?/t�>� �)a��.

decl -> declspecs_ts setspecs initdecls ’;’

declspecs_ts -> declspecs_sc_ts_nosa_noea

declspecs_sc_ts_nosa_noea -> declspecs_sc_nots_nosa_noea typespec_nonattr

declspecs_sc_nots_nosa_noea -> SCSPEC

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

initdecls -> initdcl

initdcl -> declarator maybeasm maybe_attribute

declarator -> notype_declarator

notype_declarator -> IDENTIFIER

maybeasm -> ASM_KEYWORD ’(’ string ’)’

string -> STRING

maybe_attribute

(7) struct abc { char * a; } attribute ((packed));

s�]j��H ½̈�̧�̂\�@/K�·ú����Ð�̧2�¤
���.¶ú�(Rú<��½+ÉÂÒì�rs�e�������, structsp attr��6\�õ�, com-
ponent decl list ��6\��̀¦ [þt Ãº e���̀¦ �.���s	כ ½̈�̧�̂_� �â
Äº RECORD TYPE node \�¦ ��6 x
�
>� ÷&��HX<, structsp attr ��6\�\�"f s� node \�¦ Òqt$í

���H start struct () �<ÊÃºü< finish struct ()
�<ÊÃº��  ñØ�¦÷& 9, { ü< } \� Ñüt�Q��#� ½̈�̧�̂ ?/ÂÒ\�¦ ½̈$í

���H ���Ãº[þt�Ér grokfield () �<ÊÃºü<
decl attributes () �<ÊÃº\� _�K�"f FIELD DECL node �� Òqt$í
÷&>� �)a��.

program -> extdefs

extdefs -> extdef

extdef -> datadef

datadef -> declspecs ’;’

declspecs -> declspecs_nosc_ts_nosa_ea

declspecs_nosc_ts_nosa_ea -> typespec_attr

typespec_attr -> typespec_reserved_attr

typespec_reserved_attr -> structsp_attr

structsp_attr -> struct_head identifier

’{’ component_decl_list ’}’ maybe_attribute

struct_head -> STRUCT

identifier -> IDENTIFIER

component_decl_list -> component_decl_list2

component_decl_list2 -> component_decl_list2

component_decl ’;’

component_decl_list2

component_decl -> declspecs_nosc_ts setspecs components

declspecs_nosc_ts -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

components -> component_declarator

component_declarator -> save_filename save_lineno

declarator maybe_attribute

save_filename

save_lineno

declarator -> notype_declarator
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notype_declarator -> ’*’ maybe_type_quals_attrs

notype_declarator

maybe_type_quals_attrs

notype_declarator -> IDENTIFIER

maybe_attribute

maybe_attribute -> attributes

attributes -> attribute

attribute -> ATTRIBUTE ’(’ ’(’ attribute_list ’)’ ’)’

attribute_list -> attrib

attrib -> any_word

any_word -> identifier

identifier -> IDENTIFIER

(8) union abc { float f; };
UNION _� �â
Äº, STRUCT ü< K�$3�
���H õ�&ñ
\�"f_� ���Ér &h��Ér ¹1Ôl� jËµ[þt��. STRUCT �� tree
node \�¦ ½̈$í

���H õ�&ñ
\�"f start struct () �<ÊÃº\�¦ :�xK� RECORD TYPE tree node \�¦ ëß�[þt%3�
�����, UNION �Ér start struct () �<ÊÃº\�¦ s�6 x
�#� UNION TYPE �̀¦ ëß�[þt>� �)a��.

program -> extdefs

extdefs -> extdef

extdef -> datadef

datadef -> declspecs ’;’

declspecs -> declspecs_nosc_ts_nosa_ea

declspecs_nosc_ts_nosa_ea -> typespec_attr

typespec_attr -> typespec_reserved_attr

typespec_reserved_attr -> structsp_attr

structsp_attr -> union_head identifier ’{’

component_decl_list ’}’

maybe_attribute

union_head -> UNION

identifier -> IDENTIFIER

component_decl_list -> component_decl_list2

component_decl_list2 -> component_decl_list2

component_decl ’;’

component_decl_list2

component_decl -> declspecs_nosc_ts setspecs

components

declspecs_nosc_ts -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

components -> component_declarator

component_declarator -> save_filename save_lineno

declarator

maybe_attribute

save_filename

save_lineno

declarator -> notype_declarator

notype_declarator -> IDENTIFIER

maybe_attribute

maybe_attribute

(9) enum abc { HELLO = 0, WORLD };
ENUM _� �â
Äº, Tree node \�¦ ½̈$í

�l� 0AK�"f, start enum () �<ÊÃºü< finish enum () �<ÊÃº\�¦ y��
y�� ��6 x
�>� ÷& 9, ENUM _� ?/ÂÒ\�¦ ½̈$í

���H ¹�è[þt�Érכ build enumerator () �<ÊÃº\� _�K�"f ½̈
$í
÷&>� �)a��. ��A�_� yacc debug ���õ���H ·ú¡éß�\� e����H program ��6\� ÂÒì�r�̀¦ Òqt|ÄÌô�Ç �.���s	כ
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datadef -> declspecs ’;’

declspecs -> declspecs_nosc_ts_nosa_ea

declspecs_nosc_ts_nosa_ea -> typespec_attr

typespec_attr -> typespec_reserved_attr

typespec_reserved_attr -> structsp_attr

structsp_attr -> enum_head identifier ’{’ enumlist maybecomma_warn

’}’ maybe_attribute

enum_head -> ENUM

identifier -> IDENTIFIER

enumlist -> enumlist ’,’ enumerator

enumlist -> enumerator

enumerator -> identifier ’=’ expr_no_commas

identifier -> IDENTIFIER

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

enumerator -> identifier

identifier -> IDENTIFIER

maybecomma_warn

maybe_attribute

V� 4 â�
 Expression

0A_� !lo���\�"f Äºo���H Data Type \� @/K�"f [O�"î
�̀¦ 
�%i���. 7£¤ #Q�"� ���%i� ���Ãº\�¦ ������½+É M: <�Ê�Ér ½̈�̧�̂,
/BN6 x�̂ 1px1px_� #��Q type [þt�̀¦ ������
���H �¦̀�	כ 8úxF�c
�#� %�o�ô�Ç���¦ ú́�½+É Ãº e���̀¦ �.���s	כ s� !lo���\�"f��H
s�]j 0A\�"f ���/åLÙþ¡~�� “�íl��o��” ?/\�"f ³ð�&³÷&#Q|9� Ãº e����H ³ð�&³d��\� @/K� ·ú��� �Ð�̧2�¤ 
���x��.
³ð�&³d��s����¦ 
���� #��Q ��t� 7áxÀÓ_� ³ð�&³�̀¦ �í�<Ê½+É Ãº e���̀¦ J$�X<, \V\�¦ [þt����� ��A�ü< °ú �Ér 7áxÀÓ�� e��

���¦ ½+É Ãº e���̀¦ �.���s	כ

• if, for, while, ... 1px1px_� #��Q statement ³ð�&³d��

• label õ� °ú �Ér ³ð�&³d��

• +, −, ∗, / ü< °ú �Ér ��gË: ���íß� x9�, &, |, ... 1px1pxõ� °ú �Ér BIT ���íß���[þt 1px1px_� ³ð�&³d��

• ë�H��\P� “...” +þAI�_� ³ð�&³d��

0A_� ���/åLô�Ç 7áxÀÓ\�¦ ]jü@
��¦ ���Ér #��Q ³ð�&³d�� ¢̧ô�Ç �í�<Ê÷&#Q|9� Ãº e���̀¦ �.���s	כ s��Qô�Ç ì�rÀÓ\�¦ ß¼>� Òqt
y��ô�Ç�����, W1 ��t��Ð GCC \�"f��H ¦¹����̀כ 
��¦ e����HX<, �<ÊÃº\�¦ ]jü@ô�Ç ��Ér	כ ��A�ü< °ú ��.

• Operator

• Statement

• Declarator

• Label

Operator _� �â
Äº #��Q ��gË: ���íß� x9� ���íß����'aº�� ³ð�&³�̀¦ ú́�
� 9 Statement _� �â
Äº if, for, while, ... õ� °ú 
�Ér #��Q ³ð�&³d���̀¦ ú́�ô�Ç��. Declarator _� �â
Äº 0A_� !lo���\�"f ���/åLô�Ç data type �̀¦ 8úxF�c
�#� ú́�ô�Ç���¦ ½+É
Ãº e���̀¦ �.���s	כ Label _� �â
Äº goto ë�Hs� s�6 x
�l� 0Aô�Ç &ñ
�Ð���¦ ú́� ½+É Ãº e����. y��y��\� @/ô�Ç ³ð�&³d��\� @/
K� s�]jÂÒ'� 
�0A !lo���\�"f ���/åLK� �Ð��.
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4.1 Operator Ø̧«Å�ÐÏ�

s�]j Operator ³ð�&³d��\� @/ô�Ç yacc ë�HZO��̀¦ ��A�\�"f �Ð>� |̈c �.���s	כ Óüt�:r ��gË: ���íß��̀¦ ]jü@ô�Ç #��Q ���íß�
���̧ ��A�\� e��t�ëß�, ���Ér ³ð�&³d�� ¢̧ô�Ç �>rF�
���H��. @/³ð&h�Ü¼�Ð��H Cast ³ð�&³d���̀¦ [þtÃº e����. @/ÂÒì�r_� ���
íß� ���Ãº ·ú¡\� (...) ü< °ú �Ér +þAd��Ü¼�Ð �Ð{9� Ãº e����H +þAI�\�¦ cast expr ��6\�\� ���/åL
��¦ e��6£§�̀¦ ·ú� Ãº e���̀¦ �	כ
s���.

expr: nonnull exprlist

{ $$ = build compound expr ($1); }
;

5 exprlist:

/* empty */

{ $$ = NULL TREE; }
| nonnull exprlist

;

10

nonnull exprlist:

expr no commas

{ $$ = build tree list (NULL TREE, $1); }
| nonnull exprlist ’,’ expr no commas

15 { chainon ($1, build tree list (NULL TREE, $3)); }
;

expr no commas:

cast expr

20 | expr no commas ’+’ expr no commas

{ $$ = parser build binary op ($2, $1, $3); }
| expr no commas ’-’ expr no commas

{ $$ = parser build binary op ($2, $1, $3); }
| expr no commas ’*’ expr no commas

25 { $$ = parser build binary op ($2, $1, $3); }
| expr no commas ’/’ expr no commas

{ $$ = parser build binary op ($2, $1, $3); }
| expr no commas ’%’ expr no commas

{ $$ = parser build binary op ($2, $1, $3); }
30 | expr no commas LSHIFT expr no commas

{ $$ = parser build binary op ($2, $1, $3); }
| expr no commas RSHIFT expr no commas

{ $$ = parser build binary op ($2, $1, $3); }
| expr no commas ARITHCOMPARE expr no commas

35 { $$ = parser build binary op ($2, $1, $3); }
| expr no commas EQCOMPARE expr no commas

{ $$ = parser build binary op ($2, $1, $3); }
| expr no commas ’&’ expr no commas

{ $$ = parser build binary op ($2, $1, $3); }
40 | expr no commas ’|’ expr no commas

{ $$ = parser build binary op ($2, $1, $3); }
| expr no commas ’^’ expr no commas

{ $$ = parser build binary op ($2, $1, $3); }
| expr no commas ANDAND

45 { $1 = truthvalue conversion (default conversion ($1));

skip evaluation += $1 == boolean false node; }
expr no commas

{ skip evaluation −= $1 == boolean false node;

$$ = parser build binary op (TRUTH ANDIF EXPR, $1, $4); }
50 | expr no commas OROR
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{ $1 = truthvalue conversion (default conversion ($1));

skip evaluation += $1 == boolean true node; }
expr no commas

{ skip evaluation −= $1 == boolean true node;

55 $$ = parser build binary op (TRUTH ORIF EXPR, $1, $4); }
| expr no commas ’?’

{ $1 = truthvalue conversion (default conversion ($1));

skip evaluation += $1 == boolean false node; }
expr ’:’

60 { skip evaluation += (($1 == boolean true node)

− ($1 == boolean false node)); }
expr no commas

{ skip evaluation −= $1 == boolean true node;

$$ = build conditional expr ($1, $4, $7); }
65 | expr no commas ’?’

{ if (pedantic)

pedwarn ("ISO C forbids omitting the middle term of a ?: expression");

/* Íð̈Íá®µכ operand ¡´ ¬¼­ÝÞ ³Éá̈Íá§Éá ¡»ªÉá¤¿¤¼¦ÑÞ ³ÒÞªÝå³È ³Éá¤´. */

$<ttype>2 = save expr ($1);

70 $1 = truthvalue conversion (default conversion ($<ttype>2));

skip evaluation += $1 == boolean true node; }
’:’ expr no commas

{ skip evaluation −= $1 == boolean true node;

$$ = build conditional expr ($1, $<ttype>2, $5); }
75 | expr no commas ’=’ expr no commas

{ char class;

$$ = build modify expr ($1, NOP EXPR, $3);

class = TREE CODE CLASS (TREE CODE ($$));

if (IS EXPR CODE CLASS (class))

80 C SET EXP ORIGINAL CODE ($$, MODIFY EXPR);

}
| expr no commas ASSIGN expr no commas

{ char class;

$$ = build modify expr ($1, $2, $3);

85 /* ¬È¡Íð¬Ûá truthvalue conversion £µ ¡Ïò¡¼¤Ûå¬Ûå ¡Ûí³Éá¤´. */

class = TREE CODE CLASS (TREE CODE ($$));

if (IS EXPR CODE CLASS (class))

C SET EXP ORIGINAL CODE ($$, ERROR MARK);

}
90 ;

cast expr:

unary expr

| ’(’ typename ’)’ cast expr %prec UNARY

95 { $$ = c cast expr ($2, $4); }
;

unary expr:

primary

100 | ’*’ cast expr %prec UNARY

{ $$ = build indirect ref ($2, "unary *"); }
/* extension £Ûá ¤´¬Ûí primary ¦Ûå ¬Ä³µ -pedantic ¨È³ÒåªÍò³½³Éá¤´. */

| extension cast expr %prec UNARY

{ $$ = $2;

105 RESTORE WARN FLAGS ($1); }
| unop cast expr %prec UNARY

{ $$ = build unary op ($1, $2, 0);
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overflow warning ($$); }
/* ²¼¬Ýá± ¦̧¼ªÁ©Íås label ¬Ç address ¦Ûå .´¤Éí­¼³Éáכ */

110 | ANDAND identifier

{ $$ = finish label address expr ($2); }
| sizeof unary expr %prec UNARY

{ skip evaluation−−;
if (TREE CODE ($2) == COMPONENT REF

115 && DECL C BIT FIELD (TREE OPERAND ($2, 1)))

error ("‘sizeof’ applied to a bit-field");

$$ = c sizeof (TREE TYPE ($2)); }
| sizeof ’(’ typename ’)’ %prec HYPERUNARY

{ skip evaluation−−;
120 $$ = c sizeof (groktypename ($3)); }

| alignof unary expr %prec UNARY

{ skip evaluation−−;
$$ = c alignof expr ($2); }

| alignof ’(’ typename ’)’ %prec HYPERUNARY

125 { skip evaluation−−;
$$ = c alignof (groktypename ($3)); }

| REALPART cast expr %prec UNARY

{ $$ = build unary op (REALPART EXPR, $2, 0); }
| IMAGPART cast expr %prec UNARY

130 { $$ = build unary op (IMAGPART EXPR, $2, 0); }
;

primary:

IDENTIFIER

{
135 if (yychar == YYEMPTY)

yychar = YYLEX;

$$ = build external ref ($1, yychar == ’(’);

}
| CONSTANT

140 | string
{ $$ = combine strings ($1); }

| VAR FUNC NAME

{ $$ = fname decl (C RID CODE ($$), $$); }
| ’(’ typename ’)’ ’{’

145 { start init (NULL TREE, NULL, 0);

$2 = groktypename ($2);

really start incremental init ($2); }
initlist maybe comma ’}’ %prec UNARY

{ tree constructor = pop init level (0);

150 tree type = $2;

finish init ();

if (pedantic && ! flag isoc99)

pedwarn ("ISO C89 forbids compound literals");

155 $$ = build compound literal (type, constructor);

}
| ’(’ expr ’)’

{ char class = TREE CODE CLASS (TREE CODE ($2));

if (IS EXPR CODE CLASS (class))

160 C SET EXP ORIGINAL CODE ($2, ERROR MARK);

$$ = $2; }
| ’(’ error ’)’

{ $$ = error mark node; }
| compstmt primary start compstmt nostart ’)’
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165 { tree saved last tree;

if (pedantic)

pedwarn ("ISO C forbids braced-groups within expressions");

pop label level ();

170

saved last tree = COMPOUND BODY ($1);

RECHAIN STMTS ($1, COMPOUND BODY ($1));

last tree = saved last tree;

TREE CHAIN (last tree) = NULL TREE;

175 if (!last expr type)

last expr type = void type node;

$$ = build1 (STMT EXPR, last expr type, $1);

TREE SIDE EFFECTS ($$) = 1;

}
180 | compstmt primary start error ’)’

{
pop label level ();

last tree = COMPOUND BODY ($1);

TREE CHAIN (last tree) = NULL TREE;

185 $$ = error mark node;

}
| primary ’(’ exprlist ’)’ %prec ’.’

{ $$ = build function call ($1, $3); }
| VA ARG ’(’ expr no commas ’,’ typename ’)’

190 { $$ = build va arg ($3, groktypename ($5)); }

| CHOOSE EXPR ’(’ expr no commas ’,’ expr no commas ’,’ expr no commas ’)’

{
tree c;

195

c = fold ($3);

STRIP NOPS (c);

if (TREE CODE (c) != INTEGER CST)

error ("first argument to __builtin_choose_expr not a constant");

200 $$ = integer zerop (c) ? $7 : $5;

}
| TYPES COMPATIBLE P ’(’ typename ’,’ typename ’)’

{
tree e1, e2;

205

e1 = TYPE MAIN VARIANT (groktypename ($3));

e2 = TYPE MAIN VARIANT (groktypename ($5));

$$ = comptypes (e1, e2)

210 ? build int 2 (1, 0) : build int 2 (0, 0);

}
| primary ’[’ expr ’]’ %prec ’.’

{ $$ = build array ref ($1, $3); }
| primary ’.’ identifier

215 {
$$ = build component ref ($1, $3);

}
| primary POINTSAT identifier

{
220 tree expr = build indirect ref ($1, "->");
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$$ = build component ref (expr, $3);

}
| primary PLUSPLUS

225 { $$ = build unary op (POSTINCREMENT EXPR, $1, 0); }
| primary MINUSMINUS

{ $$ = build unary op (POSTDECREMENT EXPR, $1, 0); }
;

230 unop: ’&’

{ $$ = ADDR EXPR; }
| ’-’

{ $$ = NEGATE EXPR; }
| ’+’

235 { $$ = CONVERT EXPR;

if (warn traditional && !in system header)

warning ("traditional C rejects the unary plus operator");

}
| PLUSPLUS

240 { $$ = PREINCREMENT EXPR; }
| MINUSMINUS

{ $$ = PREDECREMENT EXPR; }
| ’~’

{ $$ = BIT NOT EXPR; }
245 | ’!’

{ $$ = TRUTH NOT EXPR; }
;

sizeof:

250 SIZEOF { skip evaluation++; }
;

alignof:

ALIGNOF { skip evaluation++; }
255 ;

typename:

declspecs nosc

{ pending xref error ();

260 $<ttype>$ = $1; }
absdcl

{ $$ = build tree list ($<ttype>2, $3); }
;

265 /* STRING CST ¤Ûå¦¼ §Öß¬º­º ¬Ýñ£Ûá STRING CST ¦Ûå ªÊòªÉá³Éá¤´. */

string:

STRING

| string STRING

{
270 static int last lineno = 0;

static const char *last input filename = 0;

$$ = chainon ($1, $2);

if (warn traditional && !in system header

&& (lineno != last lineno | | !last input filename | |
275 strcmp (last input filename, input filename)))

{
warning ("traditional C rejects string concatenation");

last lineno = lineno;
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last input filename = input filename;

280 }
}

;

compstmt primary start:

285 ’(’ ’{’
{ if (current function decl == 0)

{
error ("braced-group within expression allowed only inside a function");

YYERROR;

290 }
/* ¬Á¦È£Ûá ¬È level ¬¹ª¸ §Éá¬ËÞ £ ­́Öò¬¹ ³ÒÞ­Éò¤¿­È ¬Éã¬Ûå ¡Íð

¡Éö¬Ûå ¡Ïò¬Á, ¨Éá¤ÆªÈ BLOCK ¬Ûå ¡Éò­¹³µ¬¶³ §́º, block ¤Ûå

£µ̈Á¬¹ ²¼³Éí¤¿¬¸ ¬Ýñ£Ûá ­Íá¹כ subtree ¦Ûå ¨È³ÒåªÍò³½ªÈ°È£Ûá

¨Éò̈Íî¬È ­Ñá­µ³Éá¤´. */

295 keep next level ();

push label level ();

compstmt count++;

$$ = add stmt (build stmt (COMPOUND STMT, last tree));

}
300 ;

compstmt nostart: ’}’
{ $$ = convert (void type node, integer zero node); }

| pushlevel maybe label decls compstmt contents nonempty ’}’ poplevel

305 { $$ = poplevel (kept level p (), 1, 0);

SCOPE STMT BLOCK (TREE PURPOSE ($5))

= SCOPE STMT BLOCK (TREE VALUE ($5))

= $$; }
;

310

pushlevel: /* empty */

{ pushlevel (0);

clear last expr ();

add scope stmt (/*begin p=*/1, /*partial p=*/0);

315 }
;

/* 0 ¬Ûå ¬Ýæ¡ £̧´ nested function ¤Ûå¬È jump ³Éå ªÁ ¬Ýñ£Ûá label ¤Ûå¬Ûå ¬Ä³Éá

¡Áכ ­́ÍÞ¬Ýá forward-declaration ¤Ûå¬Ûå ¬Ýæ£Ûá¤´. */

320 maybe label decls:

/* empty */

| label decls

{ if (pedantic)

pedwarn ("ISO C forbids label declarations"); }
325 ;

label decls:

label decl

| label decls label decl

330 ;

label decl:

LABEL identifiers or typenames ’;’

{ tree link;

335 for (link = $2; link; link = TREE CHAIN (link))
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{
tree label = shadow label (TREE VALUE (link));

C DECLARED LABEL FLAG (label) = 1;

add decl stmt (label);

340 }
}

;

/* Typename ¤Ûå¬Ûå ²¼³Éí³ ¬́º, identifier ¤Ûå¬Ç nonempty list. */

345 identifiers or typenames:

identifier

{ $$ = build tree list (NULL TREE, $1); }
| identifiers or typenames ’,’ identifier

{ $$ = chainon ($1, build tree list (NULL TREE, $3)); }
350 ;

compstmt contents nonempty:

stmts and decls

| error
355 ;

/* compound statement ¬Ç §Ñí¹כ¦Ûå ³ÏòªÍò³Éå ªÁ ¬Ýñ£Ûá declaration ¤Ûå¡½ statement

¤Ûå¬Ç ( §Ïô§Ïô label ¤Ä¬¹ ¬Ñå ¡´£ÛòªÍò¬È ¬Ýñ£Ûá) nonempty ªÈ¦È­Æ¤Ûå.

NOTE: ¬Á¦È£Ûá declaration ¤ÛåªÉò¬¹ª¸ label ¬Ûá ³ ¬̧Õò³ ­́È ¬Éã£Ûá¤´; ¬È¡Íð¬È natural

360 extension ¬Æ¦¼ ¨¼¬ÝåªÁ ¬Ýñ¡Îñ­È§Éá, label ªÉò¬¹ª ¬̧Ç attribute ¤Ûå¡½ declaration

ªÉò¬Ç prefix attribute ¤Ûå¡Éá¬¹ Öò¤Ñå¬Ûåכ ¬Ýå¬Æ°Ýá¤´. */

stmts and decls:

lineno stmt decl or labels ending stmt

365 | lineno stmt decl or labels ending decl

| lineno stmt decl or labels ending label

{
pedwarn ("deprecated use of label at end of compound statement");

}
370 | lineno stmt decl or labels ending error

;

lineno stmt decl or labels ending stmt:

lineno stmt

375 | lineno stmt decl or labels ending stmt lineno stmt

| lineno stmt decl or labels ending decl lineno stmt

| lineno stmt decl or labels ending label lineno stmt

| lineno stmt decl or labels ending error lineno stmt

;

380

lineno stmt decl or labels ending decl:

lineno decl

| lineno stmt decl or labels ending stmt lineno decl

{ if (pedantic && !flag isoc99)

385 pedwarn ("ISO C89 forbids mixed declarations and code"); }
| lineno stmt decl or labels ending decl lineno decl

| lineno stmt decl or labels ending error lineno decl

;

390 lineno stmt decl or labels ending label:

lineno label

| lineno stmt decl or labels ending stmt lineno label
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| lineno stmt decl or labels ending decl lineno label

| lineno stmt decl or labels ending label lineno label

395 | lineno stmt decl or labels ending error lineno label

;

lineno stmt decl or labels ending error:

errstmt

400 | lineno stmt decl or labels errstmt

;

lineno stmt decl or labels:

lineno stmt decl or labels ending stmt

405 | lineno stmt decl or labels ending decl

| lineno stmt decl or labels ending label

| lineno stmt decl or labels ending error

;

410 errstmt: error ’;’

;

lineno stmt:

save filename save lineno stmt

415 { if ($3)

{
STMT LINENO ($3) = $2;

/* ??? ¬Á¦È£Ûá ³Ïá­µ statement ¬¹ ¤µ³Éá filename ¬Ûå ¡È¦ÑÞ³Éå

¨Éò̈Íî¬Ûå ¡ ­́È¡¼ ¬Ýñ­È¬Éã¤´. ¬È¡Íð¬Ûá ¬¸¥Íá ¨Á¨Öá¬¹ª¸ ­ÉÞ¬Ûá §Öá­¹

420 ¡´ ¤Ôå ªÁ ¬Ýñ­È§Éá, ¬È §Öá­¹¡´ tree level ¬¹ª¸ inlining ¬Ûå

ªÁ³Êò³ £́Ûá ¤Ñò¬Éá ¨ÉåªÊò³Éå ªÁ ¬Ýñ¬Ûå ¡Íð¬È¤´. */

}
}

;

425

lineno label:

save filename save lineno label

{ if ($3)

{
430 STMT LINENO ($3) = $2;

}
}

;

435 /* Decl ­Íá¬¹ lineno ¦Ûå ­ ­̧Éò³ £́Ûá ¬È ­¼³Éî¬Ûá decl ¡Æ ´¤¼¹̈כ´­

ª ¬́Õò³´¡È¬Îá ¬Ýå̈Éá­ÍÞ¬È¤´. ¬È¡Íð¬Ûá statement label ¤Ûå¬È ³¸¦ÉÞ¤Ôá

context £µ¬¹ª¸ shift/reduce conflicts ¦Ûå ²È³ ¡́È ¬Ä³µª¸

¬È¤´. */

lineno decl:

440 save filename save lineno decl

{ }
;

poplevel: /* empty */

445 { $$ = add scope stmt (/*begin p=*/0, /*partial p=*/0); }
;
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s�]jÂÒ'���H z�́]j operator ³ð�&³d���̀¦ GCC \�"f��H #Qb�G>� %�o�
���Ht�\� @/K�"f ·ú��� �Ð�̧2�¤ 
���x��HX<,
çß�éß�ô�Ç ³ð�&³d��ÂÒ'� 4�¤ú̧�ô�Ç ³ð�&³d��Ü¼�Ð ���>hK� ������x��.
t��FK Äºo��� #�l�\�"f ��ÀÒ�¦ e����H ��Ér	כ operator s� 9, operator �� ����±ú� Ãº e����H /BM�Ér t�&ñ
÷&#Q e��

���¦ ½+É Ãº e����HX<, operator �� �Ð{9� Ãº e����H /BM�̀¦ ô�Ç��� ���/åLK� �Ð��.

1. ���Ãº\�¦ %�6£§ ������
�����, ���Ãº\�¦ ��6 x½+É M:, token ‘=’ +'\� operator ³ð�&³d��s� ����±ú� Ãº e����.

2. if, while, for 1px1px (...) �Ð Ñüt�QÁú¢s���H /BM\�"f ����±ú� Ãº e����.

3. ... ? ... : ... ü< °ú �Ér ½̈ë�H\� ����±ú� Ãº e����.

4. �<ÊÃº\�¦  ñØ�¦½+É M:, ?/ÂÒ parameter _� °úכ\� ����±ú� Ãº e����.

5. C�\P��̀¦ ������½+É M: [...] ��s�\� operator [þts� ����±ú� Ãº e����.

6. l��� 1px1px

0A\�"f ���/åL
�%i�1pws�, operator ³ð�&³d��s� ����±ú� Ãº e����H /BM�Ér �©�{©�y� ú́§��. Äºo��� ·ú��¦�� 
���H ��Ér	כ s�
�Qô�Ç operator ³ð�&³d���̀¦ #Qb�G>� %�o�
���H��\� @/ô�Ç �.���s	כ ��A�\�"f \V]j\�¦ [þt#Q�� 9 [O�"î
�̀¦ 
��̧2�¤ 
�
��x��.

(1) int i = 1 + 2;

'Í	���P: \V]j�Ð+� çß�éß�ô�Ç “1 + 2” ���íß��̀¦ #Qb�G>� %�o�
���Ht�\� @/K�"f �Ð�̧2�¤ 
� 9, ·ú¡Ü¼�Ð &h�
&h� 4�¤ú̧�ô�Ç operator ³ð�&³d���̀¦ �Ð�̧2�¤ 
���. �&³F� operator ³ð�&³d��s� token ‘=’ +'\� ���̧l� M:ë�H
\�, Äºo���H ³ð�&³d���̀¦ %�o�½+É label s� init ��6\�s�����H �¦̀�	כ ·ú� Ãº e����HX<, z�́]j init ��6\�\�"f “1
+ 2”�Ér #Qb�G>� %�o�÷&��Ht� ¶ú�(R�Ð�̧2�¤ 
���.

init -> expr_no_commas

expr_no_commas -> expr_no_commas ’+’ expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

s�ÂÒì�r\�"f¶ú�(Rú<��½+ÉÂÒì�rs�e�������, expr no commas��6\����X<,z�́]j $prefix/gcc/c-parse.in
��{9��̀¦ �Ð��� ·ú���xt�ëß�, token ‘+’, ‘−’, ‘*’, ‘/’, ‘%’, LSHIFT, RSHIFT, ARITHCOMPARE1,
EQCOMPARE, ‘&’, ‘|’, ‘ˆ’ _� �â
Äº, �̧¿º parser build binary op () �<ÊÃº\� _�K�"f %�o�÷&#Q���
��. ANDAND, OROR, ‘+=’, ‘-=’ 1px1px_� operator _� �â
Äº ��ØÔ>� Ãº'��s� ÷&��HX<, Õª\� @/K�"f
��H ��A�\�"f >�5Åq �̂¦ �.���s	כ

(2) int i = 1 + 2 * 3;

s� \V]j��H 0Aü< ��ðøÍ��t��Ð �̧¿º parser build binary op () �<ÊÃº\� _�K�"f %�o�÷&#Q�����.

init -> expr_no_commas

expr_no_commas -> expr_no_commas ’+’ expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

expr_no_commas -> expr_no_commas ’*’ expr_no_commas

1s���Ér	כ >, < ü< °ú �Ér q��§ operator [þt�̀¦ ��ØÔ�����.
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expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

(3) int i = 0xff && 0xf0;

token ANDAND ü< OROR �Ér q�2�¤ ��t�}��\���H parser build binary op () �<ÊÃº\�¦ :�xK�"f, tree
node �� ½̈$í
÷&t�ëß�, ×�æçß�\� truthvalue conversion () �<ÊÃº\� _�K�"f boolean true node <�Ê�Ér
boolean false nodeü<q��§÷&#Q�����.s�\�¦:�xK�"f $prefix/gcc/c-common.c��{9�\�������÷&#Qe��
��H ���%i� ���Ãº skip evaluation \� ìøÍ%ò
s� ÷&>� �)a��.

init -> expr_no_commas

expr_no_commas -> expr_no_commas ANDAND expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

(4) int i = 1 ? 2 : 3;

IF ½̈ë�H�̀¦ @/���½+É Ãº e����H ... ? ... : ... ½̈ë�H_� �â
Äº, operator ³ð�&³d��\� �í�<Ês� ÷&��HX<, ���õ�
&h�Ü¼�Ð��H build conditional expr () �<ÊÃº\� _�K�"f tree node �� ½̈$í
÷&>� ÷& 9, token ‘?’ ·ú¡éß�
\�Z�~#�4Re����H³ð�&³d��\�����"f+'_�z�́'�� ½̈ë�Hs�����â
÷&>�÷& 9,³ð�&³d��\�@/ô�Ç true, false��H
truthvalue conversion () �<ÊÃº\� _�K�"f ½̈$í
÷&>� �)a��.

(5) int i = a = 2;

s� ½̈ë�H_��â
Äº, int i��������÷&l����\� a����H���Ãº��·ú¡\�"f������÷&%3����¦��&ñ
�̀¦Ùþ¡�̀¦M:, a_�
���Ãº\�¦Ãº&ñ
ô�ÇÊê,Õª\�@/ô�Ç���õ�\�¦���Ãº i\�V,�>�÷&��HX<,s�\�@/ô�Ç%�o���H build modify expr
() �<ÊÃº\� _�K�"f %�o��� ÷&#Q�����.

(6) int i = a += 2;

s���Ér	כ 0A_� \V]j (5) ü< ��ðøÍ��t��Ð build modify expr () �<ÊÃº\� _�K�"f %�o��� ÷&#Qt� 9, 0A
_� ‘+=’ ÷�rëß� ��m���, token ASSIGN Ü¼�Ð ì�rÀÓ÷&��H �̧��H ��\	כ @/K� %�o�
�>� �)a��.

(7) int i = (1 + 2);

s� \V]j��H 0A_� (1) \V]jü< °ú ���¦ ½+É Ãº e��t�ëß�, (...) �Ð Ñüt�QÁú¢#� e��l� M:ë�H\�, �̧�FK ���Ér
_�p�\�¦ ��t�>� �)a��. expr ��6\�\�"f build compound expr () �<ÊÃº��  ñØ�¦÷&>� ÷&��HX<, s� �<Ê
Ãº\�"f��H 
�0A ��6\���� nonnull exprlist \�"f |	�?/~ÃÎ�Ér tree node \�¦ COMPOUND EXPR tree
node\�¦s�6 x
�#�Ñüt�Qøß�>��)a��.
�0A��6\���� nonnull exprlist��6\�\�"f��HÕª��0
�_	כA��6\����
expr no commas \�¦ build tree list () �Ð ¢̧ô�Ç y����>� �)a��. ‘+’ operator �Ð ���K� Òqt$í
÷&��H ��Ér	כ
0A_� \V]j\�"f s�p� ���/åL
�%i���.

init -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr
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unary_expr -> primary

primary -> ’(’ expr ’)’

expr -> nonnull_exprlist

nonnull_exprlist -> expr_no_commas

expr_no_commas -> expr_no_commas ’+’ expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

(8) int i = (int ) *a;

s� \V]jü< °ú �Ér cast \�¦ �í�<Ê
���H ³ð�&³d��_� �â
Äº, ·ú¡\� ���̧��H type õ� +'\� ���̧��H identifier \�¦
Óü�l� 0AK�"f, c cast expr () �<ÊÃº\�¦ ��6 x
�>� �)a��. Õªo��¦ +'\� ���̧��H *a \�¦ ³ð�&³d��Ü¼�Ð Óü�l�
0AK�"f, build indirect ref () �<ÊÃº\�¦ ��6 x
�>� �)a��.

init -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> ’(’ typename ’)’ cast_expr

typename -> declspecs_nosc absdcl

declspecs_nosc -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

absdcl

cast_expr -> unary_expr

unary_expr -> ’*’ cast_expr

cast_expr -> unary_expr

unary_expr -> unary_expr

primary -> IDENTIFIER

(9) int i = sizeof (a);

\V]j_� sizeof (a) \�"f a ��H ·ú¡\�"f p�o� �������)a identifier �Ð ��&ñ
ô�Ç��. sizeof _� �â
Äº, GCC \�
"f_� %�o���H c sizeof () �<ÊÃº\� _�K�"f s�ÀÒ#Qt�>� �)a��. sizeof _� �â
Äº, #��Q��t��Ð ³ð�&³|̈c Ãº
e����HX<, �<ÊÃº+þAI��Ð æ¼{9� Ãº�̧ e���¦, +'\� éß�í�Hy� ë�H���� �̀¦Ãº e����. 7£¤, unary expr ��6\�s� ³ð
�&³
���H �̧��H ³ð�&³d��s� +'\� �̀¦Ãº e�����¦ ½+É Ãº e���̀¦ �.���s	כ

init -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> sizeof unary_expr

sizeof -> SIZEOF

unary_expr -> primary

primary -> ’(’ expr ’)’

expr -> nonnull_exprlist

nonnull_exprlist -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> IDENTIFIER

(10) int i = alignof (a);
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0A_� \V]j sizeof ü< ��_� q�5pw
� 9, ~ÃÎ��[þts���H ë�HZO� ¢̧ô�Ç sizeof ü< ��_� 1lx{9�
���. sizeof _� �â

Äº, c sizeof ()�<ÊÃº\�_�K�"f%�o�÷&%3�t�ëß�, alignof_��â
Äº, c alignof expr ()�<ÊÃº<�Ê�Ér c alignof
() �<ÊÃº\� _�K�"f %�o�÷&>� �)a��.

(11) int *i = &a; int i = +1; int i = -1; int i = ++a; int i = −−a; int i = 1; int i = !1;

s��Qô�Ç ³ð�&³d��_� �â
Äº, �̧¿º, build unary op () �<ÊÃº\� _�K�"f %�o��� ÷&#Qt�>� ÷&��HX<, Óüt�:r
+, -, ++ 1px1px\� y��l� K�{©�
���H ... EXPR �� ½+É{©�÷&>� ÷& 9, unop ��6\�\� Õª��\	כ ���Ér ³ð�&³d��
�̀¦ ���&ñ

�>� �)a��.

(12) int i = a++; int i = a−−;

s� \V]j_� �â
Äº, 0A_� (11) \V]jü< ��ðøÍ��t��Ð build unary op () �<ÊÃº\� _�K�"f %�o��� ÷&

 9, ‘++’ _� �â
Äº, POSTINCREMENT EXPR tree node �� ‘−−’ _� �â
Äº, POSTDECRE-
MENT EXPR tree node �� Òqt$í
÷&>� �)a��. s��Qô�Ç �¦̀�	כ %�o�
�>� ÷&��H ��6\��Ér primary ��
6\�\�"f %�o��� s�ÀÒ#Qt�>� �)a��.

(13) int i = a[1];

s� \V]j_� �â
Äº, C�\P�_� 2 ���P: ¦�\¹�èכ ���Ãº i \� V,�>� ÷&��HX<, +'_� a C�\P��̀¦ %�o�
���H ÂÒì�r�Ér
primary ��6\�\� &ñ
_�÷&#Q e����. a[1] ³ð�&³d���Ér build array ref () �<ÊÃº\� _�K�"f %�o��� s�ÀÒ#Q
t�>� �)a��.

(14) int i = a.b;

s���Ér	כ a ½̈$í
�_¹�èכ b �ÃÐ�̧\�¦ ��ØÔv���H \V]j�Ð+�, a.b _� ³ð�&³�Ér build component ref () �<ÊÃº
\� _�K�"f ³ð�&³÷&#Qt�>� �)a��.

(15) int i = a→b;

s� \V]j��H a ½̈$í
�_¹�èכ b �í���'� �ÃÐ�̧�Ð+�, build indirect ref () �<ÊÃº\�¦ :�xK�"f ½̈ô�Ç expr \�¦
build component ref () �<ÊÃº\�¦ :�xK�"f, z�́]j a→b \�¦ ³ð�&³
�>� �)a��.

(16) int i = ({ int a = 1; a; })
Braced-group ³ð�&³d��\� @/K�"f &ñ
_�\�¦ ô�Ç�,Ü¼�Ð	כ ({...}) +þAI��Ð ?/ÂÒ\� #��Q��t� ³ð�&³d���̀¦ {��
�̀¦ Ãº e��Ü¼ 9, ���õ�&h�Ü¼�Ð K�{©� return °ú̀�כ¦ ���Ãº i \� V,�>� �)a��. GCC \�"f s��¦̀�	כ %�o�
�
��H ~½ÓZO��Ér ({ token �̀¦ ëß�z�¤�̀¦ �â
Äº, keep next level () �<ÊÃºü<, push label level () �<ÊÃº\�¦  ñØ�¦

��¦, COMPOUND STMT tree node \�¦ ëß���H Êê statement tree \� ÆÒ��
�>� �)a��. s�]j, �í
l� [O�&ñ
s� ¢-a«Ñ÷&%3������, compstmt nostart ��6\��̀¦ :�xK�"f, statement \�¦ %�o�
��¦, Õª\� @/ô�Ç
COMPOUND BODY \�¦ S\�1pqô�ÇÊê, ��t�}��\�, STMT EXPR tree node \�¦ ½̈$í
ô�Ç Êê ¢-a«Ñ
�>�
�)a��. s�\� @/ô�Ç [jÂÒ [O�"î
�Ér ��6£§ ë�H"f\�"f 
�>� |̈c �.���s	כ

(17) int i = abc (1);

s� ³ð�&³d��_� �â
Äº, abc �<ÊÃº  ñØ�¦\� @/ô�Ç ���õ�°ú̀�כ¦ i \� @/{9�ô�Ç����H ú́����X<, s��Qô�Ç �<ÊÃº ³ð�&³
d���̀¦ %�o�
���H ÂÒì�r ¢̧ô�Ç primary ��6\�\� &ñ
_�÷&#Q e��Ü¼ 9, build function call () �<ÊÃº\� _�K�
"f &h�{©�ô�Ç tree node �� ëß�[þt#Qt�>� �)a��.

4.2 Statement Ø̧«Å�ÐÏ�

Statement³ð�&³d��_��â
Äº, C���#Q\�"f0Au�½+ÉÃºe����H/BM�Ér#��Q/BMs���.Óüt�:r�<ÊÃº?/\�"f �̀¦Ãºe���¦, Nested
function \��̧, ({...}) ³ð�&³d�� ?/ÂÒ\�"f�̧ �̀¦ Ãº e����. s� 
�0A !lo���\�"f ���/åL
��¦ e����H ��Ér	כ ({...}) ³ð�&³
d�� ?/ÂÒ\� ³ð�&³÷&#Q|9� Ãº e����H statement ³ð�&³d��\� @/K�"f ���/åL
��¦�� ô�Ç��. Óüt�:r �<ÊÃº?/ <�Ê�Ér netsted
function ?/\�"f ������÷&��H ��õ	כ ß¼>� ��ØÔ���¦ ½+É Ãº \O��̀¦ �.���s	כ
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/* ¬ ¥̧Íá label ¤Ûå¬Ûå ²¼³Éí³ ­́È ¬Éã¡¼, ªÝå­¹ ¤Éá¬Ýå statement ¬Ûå ³µªÍÞ³Éá¤´. */

stmt:

compstmt

{ stmt count++; $$ = $1; }
5 | expr ’;’

{ stmt count++;

$$ = c expand expr stmt ($1); }
| c99 block start select or iter stmt c99 block end

{ if (flag isoc99)

10 RECHAIN STMTS ($1, COMPOUND BODY ($1));

$$ = NULL TREE; }
| BREAK ’;’

{ stmt count++;

$$ = add stmt (build break stmt ()); }
15 | CONTINUE ’;’

{ stmt count++;

$$ = add stmt (build continue stmt ()); }
| RETURN ’;’

{ stmt count++;

20 $$ = c expand return (NULL TREE); }
| RETURN expr ’;’

{ stmt count++;

$$ = c expand return ($2); }
| ASM KEYWORD maybe type qual ’(’ expr ’)’ ’;’

25 { stmt count++;

$$ = simple asm stmt ($4); }
/* ¬È¡Íð¬Ûá ¤ÉáªÖá³È output operand ¤Ûå§Éá ¡ ­́Ýá ¡Ïò¬Á¬È¤´. */

| ASM KEYWORD maybe type qual ’(’ expr ’:’ asm operands ’)’ ’;’

{ stmt count++;

30 $$ = build asm stmt ($2, $4, $6, NULL TREE, NULL TREE); }
/* ¬È¡Íð¬Ûá input operand ¤Ûå ¥¼³Éá ¡ ­́Ýá ¡Ïò¬Á¬È¤´. */

| ASM KEYWORD maybe type qual ’(’ expr ’:’ asm operands ’:’

asm operands ’)’ ’;’

{ stmt count++;

35 $$ = build asm stmt ($2, $4, $6, $8, NULL TREE); }
/* ¬È¡Íð¬Ûá clobbered register ¤Ûå ¥¼³Éá ¡ ­́Ýá ¡Ïò¬Á¬È¤´. */

| ASM KEYWORD maybe type qual ’(’ expr ’:’ asm operands ’:’

asm operands ’:’ asm clobbers ’)’ ’;’

{ stmt count++;

40 $$ = build asm stmt ($2, $4, $6, $8, $10); }
| GOTO identifier ’;’

{ tree decl;

stmt count++;

decl = lookup label ($2);

45 if (decl != 0)

{
TREE USED (decl) = 1;

$$ = add stmt (build stmt (GOTO STMT, decl));

}
50 else

$$ = NULL TREE;

}
| GOTO ’*’ expr ’;’

{ if (pedantic)

55 pedwarn ("ISO C forbids ‘goto *expr;’");

stmt count++;

$3 = convert (ptr type node, $3);
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$$ = add stmt (build stmt (GOTO STMT, $3)); }
| ’;’

60 { $$ = NULL TREE; }
;

compstmt: compstmt start compstmt nostart

{ RECHAIN STMTS ($1, COMPOUND BODY ($1));

65 last expr type = NULL TREE;

$$ = $1; }
;

compstmt start: ’{’ { compstmt count++;

70 $$ = c begin compound stmt (); }
;

compstmt contents nonempty:

stmts and decls

75 | error
;

/* C99 ¬Ç ªµ scope ¤Ûå¬Ûå ¬Ä³µ ªÊòªÍò¤Ôá ªÈ­ÉÞ¡½ ¢Ûö block ¤Ûå. */

c99 block start: /* empty */

80 { if (flag isoc99)

{
$$ = c begin compound stmt ();

pushlevel (0);

clear last expr ();

85 add scope stmt (/*begin p=*/1, /*partial p=*/0);

}
else

$$ = NULL TREE;

}
90 ;

/* c99 block start ¬½ c99 block end ¦Ûå ª´¬Õò³ £́Ûá production ¤Ûå¬Ûá compstmt £µ

RECHAIN STMTS ($1, COMPOUND BODY ($1)); $$ = $2; ¦Ûå ²Ýå¬À¦¼ ³Éå ¡Íð¬È¤´.

$1 ¬Ûá c99 block start ¬Ç ¡Éï¡½ c99 block end ¬Ç $2 ¡Éï¬È¤´. */

95 c99 block end: /* empty */

{ if (flag isoc99)

{
tree scope stmt = add scope stmt (/*begin p=*/0, /*partial p=*/0);

$$ = poplevel (kept level p (), 0, 0);

100 SCOPE STMT BLOCK (TREE PURPOSE (scope stmt))

= SCOPE STMT BLOCK (TREE VALUE (scope stmt))

= $$;

}
else

105 $$ = NULL TREE; }
;

/* lineno labeled stmt ¬½ ¨ÈªÛð³ ­́È§Éá, C99 £µ¬¹ª ¬̧Ç block ¬Ûå ¬Ç§È. */

c99 block lineno labeled stmt:

110 c99 block start lineno labeled stmt c99 block end

{ if (flag isoc99)

RECHAIN STMTS ($1, COMPOUND BODY ($1)); }
;
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115 lineno labeled stmt:

lineno stmt

| lineno label lineno labeled stmt

;

120 select or iter stmt:

simple if ELSE

{ c expand start else ();

$<itype>1 = stmt count; }
c99 block lineno labeled stmt

125 { c finish else ();

c expand end cond ();

if (extra warnings && stmt count == $<itype>1)

warning ("empty body in an else-statement"); }
| simple if %prec IF

130 { c expand end cond ();

/* ¬È ¡Ïò¡¼¡´ simple if £µ ¤µªÝá ¬º¡È ­Ñá­µ³ £́Ûá¤¹, ¡Æ¡Íð¬Ûá empty if ¡´

else statement ¬¹ ¥´¦Ûå ¡Ïò¬Á ¨ÉåªÊò³ £́Ûá ¡Ïò¡¼¦Ûå ¬Á¦È¡´ ¬×á³ ­́È ¬Éã¡È

¥µ§Öá¬È¤´. ­Ûò¡´ stmt count ¦¼ ¬Ýá³µ ¬Á¦È£Ûá §Éá¬ËÞ ¬È¡Íð¬Ýá nested ‘if’

¬Ýå ¡Ïò¬Á ¤Á̈Íá®µ error ¦Ûå ¬Á­È ¬Éã£Ûá¤´. */

135 if (extra warnings && stmt count++ == $<itype>1)

warning with file and line (if stmt file, if stmt line,

"empty body in an if-statement"); }
/* c expand end cond ¡´ ¡ÉÞ call § ¤́´ c expand start cond

¬¹ ¤µ¬Ûò³´¬º ¬¼­ÝÞ ³Éá̈Íá§Éá ªÝå³Êò³ ¤́¼¦ÑÞ ³ ¦́´. ¡Æ¦Íø­È ¬Éã¬Ûå ¡Ïò¬Á

140 crash ¡´ ¨ÉåªÊò³Éá¤´. */

| simple if ELSE error

{ c expand end cond (); }
/* ¬Á¦È£Ûá ¨Éá¤ÆªÈ WHILE STMT ¬Ç condition ¬Ûå ³µªÍÞ³ ¡́È ­Íá¬¹

WHILE STMT node ¦Ûå build ³µ¬¶ ³Éá¤´. ¡Æ¦µª¸ STMT LINENO

145 £Ûá ‘‘while’’ ¦Ûå ²¼³Éí³ £́Ûá ­Öå¬Ûå ¡ ¦́Æ°È­È, close-parenthesis

¦Ûå ²¼³Éí³ £́Ûá ­Öå¬Ûå ¡ ¦́Æ°È­È ¬Éã£Ûá¤´.

c begin while stmt £Ûá WHILE STMT node ¦Ûå ¨Éá³Òá³ £́Ûá¤¹,

¬Á¦È£Ûá £´­Öò¬¹ condition ¡½ ¤ ¦́Ûá ±¼§ÉÞ¤Ûå¬Ûå µ¬Öåכ ªÁ ¬Ýñ¤¼¦ÑÞ

150 c finish while stmt cond ¬¹¡¹ ­Íá³Éá¤´. */

| WHILE
{ stmt count++;

$<ttype>$ = c begin while stmt (); }
’(’ expr ’)’

155 { $4 = truthvalue conversion ($4);

c finish while stmt cond (truthvalue conversion ($4),

$<ttype>2);

$<ttype>$ = add stmt ($<ttype>2); }
c99 block lineno labeled stmt

160 { RECHAIN STMTS ($<ttype>6, WHILE BODY ($<ttype>6)); }
| do stmt start

’(’ expr ’)’ ’;’

{ DO COND ($1) = truthvalue conversion ($3); }
| do stmt start error

165 { }
| FOR

{ $<ttype>$ = build stmt (FOR STMT, NULL TREE, NULL TREE,

NULL TREE, NULL TREE);

add stmt ($<ttype>$); }
170 ’(’ for init stmt

{ stmt count++;
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RECHAIN STMTS ($<ttype>2, FOR INIT STMT ($<ttype>2)); }
xexpr ’;’

{ if ($6)

175 FOR COND ($<ttype>2) = truthvalue conversion ($6); }
xexpr ’)’

{ FOR EXPR ($<ttype>2) = $9; }
c99 block lineno labeled stmt

{ RECHAIN STMTS ($<ttype>2, FOR BODY ($<ttype>2)); }
180 | SWITCH ’(’ expr ’)’

{ stmt count++;

$<ttype>$ = c start case ($3); }
c99 block lineno labeled stmt

{ c finish case (); }
185 ;

/* ¬È¡Íð¬Ûá asm (‘‘addextend %2,%1’’: ‘‘=dm’’ (x), ‘‘0’’ (y), ‘‘g’’ (*x)) ¬¹ª¸

Íð̈Íá®µכ §Öá­´¬Ïå¡½ colon ¬¿¬Ç ¤ ¦́Ûá operand ¤Ûå¬È¤´. */

asm operands: /* empty */

190 { $$ = NULL TREE; }
| nonnull asm operands

;

nonnull asm operands:

195 asm operand

| nonnull asm operands ’,’ asm operand

{ $$ = chainon ($1, $3); }
;

200 asm operand:

STRING ’(’ expr ’)’

{ $$ = build tree list (build tree list (NULL TREE, $1), $3); }
| ’[’ identifier ’]’ STRING ’(’ expr ’)’

{ $$ = build tree list (build tree list ($2, $4), $6); }
205 ;

asm clobbers:

string

{ $$ = tree cons (NULL TREE, combine strings ($1), NULL TREE); }
210 | asm clobbers ’,’ string

{ $$ = tree cons (NULL TREE, combine strings ($3), $1); }
;

/* ¡Éï¬Ûá closeparen ¬Ç number ¢´­È ªÎá statement ¤Ûå¬Ç number ¬È¤´. */

215 simple if:

if prefix c99 block lineno labeled stmt

{ c finish then (); }
/* c expand end cond ¡´ ¡ÉÞ call § ¤́´ c expand start cond

¬¹ ¤µ¬Ûò³´¬º ¬¼­ÝÞ ³Éá̈Íá§Éá ªÝå³Êò³ ¤́¼¦ÑÞ ³ ¦́´. ¡Æ¦Íø­È ¬Éã¬Ûå ¡Ïò¬Á

220 crash ¡´ ¨ÉåªÊò³Éá¤´. */

| if prefix error

;

if prefix:

225 /* ¬Á¦È£Ûá ¨Éá¤ÆªÈ IF STMT ¬Ç condition ¬Ûå ³µªÍÞ³´¡È ­Íá¬¹

IF STMT node ¦Ûå build ³µ¬¶ ³Éá¤´. ¡Æ¦µª¸ STMT LINENO

£Ûá ‘‘if’’ ¦Ûå ²¼³Éí³ £́Ûá ­Öå¬Ûå ¡´¦Æ°È­È, close-parenthesis

¦Ûå ²¼³Éí³ £́Ûá ­Öå¬Ûå ¡ ¦́Æ°È­È ¬Éã£Ûá¤´.
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230 c begin if stmt £Ûá IF STMT node ¦Ûå ¨Éá³Òá³ £́Ûá¤¹,

¬Á¦È£Ûá £´­Öò¬¹ condition ¡½ ¤ ¦́Ûá ±¼§ÉÞ¤Ûå¬Ûå µ¬Öåכ ªÁ ¬Ýñ¤¼¦ÑÞ

c expand start cond ¬¹¡¹ ­Íá³Éá¤´. */

IF

{ $<ttype>$ = c begin if stmt (); }
235 ’(’ expr ’)’

{ c expand start cond (truthvalue conversion ($4),

compstmt count,$<ttype>2);

$<itype>$ = stmt count;

if stmt file = $<filename>−2;
240 if stmt line = $<lineno>−1; }

;

/* ¬È¡Íð¬Ûá stmt ¬Ç ³ ¬́Ä routine ¬È¤´. ¬È¡Íð¬Ûá ¤Á̈Íá ª ¬́Õò¤¿£Ûá¤¹,

¬Å³À³Éá DO statement ¤Ûå¬Ûå ¬Ä³µ ³Éá¨Íá, ¡Æ¦È¡¼ ¢Ûö ¨Á̈Öá test ¦Ûå ³µªÍÞ

245 ³Éå ¥µ ¬¼¦Å¤Ûå¬Ûå ­Éî¡È ¬Ä³µ ³Éá¨Íá ª´¬Õò¤Ôá¤´. */

do stmt start:

DO

{ stmt count++;

compstmt count++;

250 $<ttype>$

= add stmt (build stmt (DO STMT, NULL TREE,

NULL TREE));

/* Parse error ¡´ ¬Òá­Íá³Éá do-statement ¦Ûå ³µªÍÞ³´£Ûá

¡Íð¬Ûå ¨Éò³µ³ £́Ûá event ¬¹ª¸ codition ¬Ûå ­È¡Ûí ªÍå­Íò³Éá¤´.

255 ¡Æ¦Íø­È ¬Éã¬Ûå ¡Ïò¬Á, ¬Á¦È£Ûá RTL-generation ¥µ crash

³Éå ¡Íð¬È¤´. */

DO COND ($<ttype>$) = error mark node; }
c99 block lineno labeled stmt WHILE

{ $$ = $<ttype>2;

260 RECHAIN STMTS ($$, DO BODY ($$)); }
;

for init stmt:

xexpr ’;’

265 { add stmt (build stmt (EXPR STMT, $1)); }
| decl

{ check for loop decls (); }
;

270 xexpr:

/* empty */

{ $$ = NULL TREE; }
| expr
;

s�]j ��A�ÂÒ'� C ���#Q_� statement ³ð�&³d��\� @/K�"f ¶ú�(R�Ð�̧2�¤ 
���. Äº���&h�Ü¼�Ð IF ½̈ë�H\� @/K�"f
·ú����Ð�̧2�¤ 
���.

(1) if (1) { }
'Í	���P:\V]j�Ð+�,���©�l��:r&h���� if³ð�&³d���̀¦�����·p�s���.z�́]j�Ð	כ if ½̈ë�H�̀¦%�o�
�>�÷&��H��
6\��Ér select or iter stmt ÂÒ'� r����ô�Ç���¦ ½+É Ãº e��Ü¼ 9, IF token �̀¦ ëß�z�¤�̀¦ M:, c begin if stmt
() �<ÊÃº\�¦ :�xK�"f IF STMT node \�¦ ëß�[þt�¦, (...) ½̈ë�H�̀¦ %�o�ô�Ç Êê, c expand start cond () �<Ê
Ãº\�¦ :�xK�"f, condition �̀¦ SX��©�
�>� ÷& 9, s� �<ÊÃº ÂÒì�r\�"f �̧ ñô�Ç else \� @/ô�Ç î̈
���� s�ÀÒ
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#Qt�>� �)a��. s�]j �̧¿º %�o�
�%i������, c finish then () �<ÊÃº��  ñØ�¦÷&#Q, then-cluase ÂÒì�rs� ��
u�>� �)a��. s�]j +'\� else ü< °ú �Ér ½̈ë�Hs� �̧t� ·ú§l� M:ë�H\�, ��t�}��Ü¼�Ð c expand end cond ()
�<ÊÃº\�¦ :�xK�"f ½̈ë�H %�o�\�¦ ¢-a«Ñ
�>� �)a��.

compstmt_or_error -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> pushlevel maybe_label_decls

compstmt_contents_nonempty ’}’ poplevel

pushlevel

maybe_label_decls

compstmt_contents_nonempty -> stmts_and_decls

stmts_and_decls -> lineno_stmt_decl_or_labels_ending_stmt

lineno_stmt_decl_or_labels_ending_stmt -> lineno_stmt

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> c99_block_start select_or_iter_stmt c99_block_end

c99_block_start

select_or_iter_stmt -> simple_if

simple_if -> if_prefix c99_block_lineno_labeled_stmt

if_prefix -> IF ’(’ expr ’)’

expr -> nonnull_exprlist

nonnull_exprlist -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

c99_block_lineno_labeled_stmt -> c99_block_start

lineno_labeled_stmt

c99_block_end

c99_block_start

lineno_labeled_stmt -> lineno_stmt

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> ’}’

c99_block_end

c99_block_end

poplevel

(2) if (1) { } else { }
¿º���P:\V]j��H\V]j��H0A_�\V]j\� else��·¡­�Ér+þAI����X<,0A_� ½̈ë�H%�o������ÉrÂÒì�rs�e�������,
select or iter stmt ��6\�\�"f %�o� ÂÒì�r{9� �.���s	כ else �� r����÷&��H ÂÒì�r\�, c expand start else
() �<ÊÃº\� _�K�"f else ÂÒì�rs� �8 SX��©��)a����H ��z�́�̀¦ ·ú�o��¦, else ÂÒì�rs� =åQz�¤�̀¦ M:, c finish else
()�<ÊÃº\�¦ ñØ�¦ô�Ç��.¢-a���y� if ½̈ë�Hs�=åQz�¤�̀¦M:��H,0A_�\V]jü<��ðøÍ��t��Ð c expand end cond
() �<ÊÃº\�¦  ñØ�¦
�>� �)a��.

compstmt_or_error -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> pushlevel maybe_label_decls

compstmt_contents_nonempty ’}’ poplevel
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pushlevel

maybe_label_decls

compstmt_contents_nonempty -> stmts_and_decls

stmts_and_decls -> lineno_stmt_decl_or_labels_ending_stmt

lineno_stmt_decl_or_labels_ending_stmt -> lineno_stmt

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> c99_block_start select_or_iter_stmt c99_block_end

c99_block_start

select_or_iter_stmt -> simple_if ELSE

c99_block_lineno_labeled_stmt

simple_if -> if_prefix c99_block_lineno_labeled_stmt

if_prefix -> IF ’(’ expr ’)’

expr -> nonnull_exprlist

nonnull_exprlist -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

c99_block_lineno_labeled_stmt -> c99_block_start

lineno_labeled_stmt

c99_block_end

c99_block_start

lineno_labeled_stmt -> lineno_stmt

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> ’}’

c99_block_end

c99_block_lineno_labeled_stmt -> c99_block_start

lineno_labeled_stmt

c99_block_end

c99_block_start

lineno_labeled_stmt -> lineno_stmt

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> ’}’

c99_block_end

c99_block_end

poplevel

(3) if (1) { } else if (1) { }
[j���P: \V]j��H, 0A_� \V]j\� if ½̈ë�H�̀¦ 
��� �8 ·¡­��� +þAI�\�¦ 
��¦ e����HX<, Yacc ë�HZO�s� z�́]j�Ð
K�$3��̀¦ ½+É �â
Äº, +'\� ���̧��H if ½̈ë�H�Ér ·ú¡_� else ?/\� �í�<Ês� �)a +þAI��Ð K�$3�s� s�ÀÒ#Q������¦
½+É Ãº e����. 7£¤,

if (1) {
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} else {
if (1) {
}

}

ü< °ú s� K�$3�
���H ��õ	כ °ú >�, Òqty��K�"f %�o�
�>� �)a��. Óüt�:r {, } token �̀¦ ëß�z�¤�̀¦ M: s�ÀÒ#Qt�
��H operation [þt�Ér Ãº'��÷&t� ·ú§t�ëß� ú́�s���. ÕªA�"f 0A_� ¿º \V]jü< z�́'��÷&��H 	�YV�� ���çß� �8
4�¤���K� |9� ÷�r 0A\�"f ���/åLô�Ç �<ÊÃº[þts� �¦ÀÒ z�́'��÷&#Qt�>� �)a��. ��[jô�Ç operation \� @/ô�Ç [O�"î

�Ér ��6£§ ë�H"f\�"f s���l� ½+É �.���s	כ

compstmt_or_error -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> pushlevel maybe_label_decls

compstmt_contents_nonempty ’}’ poplevel

pushlevel

maybe_label_decls

compstmt_contents_nonempty -> stmts_and_decls

stmts_and_decls -> lineno_stmt_decl_or_labels_ending_stmt

lineno_stmt_decl_or_labels_ending_stmt -> lineno_stmt

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> c99_block_start select_or_iter_stmt c99_block_end

c99_block_start

select_or_iter_stmt -> simple_if ELSE

c99_block_lineno_labeled_stmt

simple_if -> if_prefix c99_block_lineno_labeled_stmt

if_prefix -> IF ’(’ expr ’)’

expr -> nonnull_exprlist

nonnull_exprlist -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

c99_block_lineno_labeled_stmt -> c99_block_start

lineno_labeled_stmt

c99_block_end

c99_block_start

lineno_labeled_stmt -> lineno_stmt

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> ’}’

c99_block_end

c99_block_lineno_labeled_stmt -> c99_block_start

lineno_labeled_stmt

c99_block_end

c99_block_start

lineno_labeled_stmt -> lineno_stmt

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> c99_block_start select_or_iter_stmt
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c99_block_end

select_or_iter_stmt -> simple_if

if_prefix c99_block_lineno_labeled_stmt

if_prefix -> IF ’(’ expr ’)’

expr -> nonnull_exprlist

nonnull_exprlist -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

c99_block_lineno_labeled_stmt ->

c99_block_start lineno_labeled_stmt

c99_block_end

c99_block_start

lineno_labeled_stmt -> lineno_stmt

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> compstmt

compstmt -> compstmt_start

compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> ’}’

c99_block_end

c99_block_end

c99_block_end

c99_block_end

poplevel

(4) for (; ;) { }
C ���#Q\�"f_� for ½̈ë�H\� @/K�"f ·ú��� �Ð�̧2�¤ 
���. ×�æd��s� ÷&��H ÂÒì�r�Ér if ë�Hõ� ��ðøÍ��t��Ð
select or iter stmt ��6\�\�"f �̧¿º %�o��� �)a���¦ ½+É Ãº e����x�¦, FOR token �̀¦ ëß�z�¤�̀¦ �â
Äº,
FOR STMT tree node \�¦ ½̈$í
ô�Ç Êê add stmt () �Ð statement-tree \� �8ô�Ç��. for ½̈ë�H_� �â

Äº, �̧|	�s� ( ... ) ��s�\� 3 >h�� �>rF�
�>� ÷&��HX<, for init stmt ��6\�õ� xexpr ��6\�s� Õª��s	כ
��. for init stmt ��6\�_� �â
Äº, for ½̈ë�H_� 'Í	���P: �̧|	�\���H Óüt�:r ³ð�&³d��s� �̀¦ Ãº e��t�ëß�, ���Ãº
\� @/ô�Ç &ñ
_��� �>rF�½+É Ãº e��l� M:ë�H\�, ���Ãº %�o��̧ ��0px
��̧2�¤ ëß���H ��6\�s���. xexpr �Ér expr
��6\��̀¦ �í�<Ê
��¦ e��t�ëß�, ³ð�&³d��s� ?/ÂÒ\� �>rF�
�t� ·ú§�̀¦ Ãº�̧ e��l� M:ë�H\� Õª\� @/ô�Ç ÂÒì�r
�̧ ÆÒ���)a �¦̀�	כ ú́�ô�Ç��. Õªü@\� z�́]j { ... } ��s�\� �>rF�
���H statement <�Ê�Ér declaration [þt�Ér
c99 block lineno labeled stmt ��6\�\�"f %�o��� s�ÀÒ#Qt�>� �)a��. select or iter stmt ��6\��̀¦ �Ð
��� ·ú���xt�ëß�, Òqt$í
÷&��H FOR STMT tree node _� operand �Ð+�, FOR COND ü< FOR EXPR
�� [O�&ñ
s� ÷&#Q�������H �¦̀�	כ SX���� ½+É Ãº e���̀¦ �.���s	כ Óüt�:r ��[jô�Ç ���½Ó\� @/K�"f��H ��6£§ ë�H"f
\�"f ���/åL½+É �.���s	כ

compstmt_or_error -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> pushlevel maybe_label_decls

compstmt_contents_nonempty ’}’ poplevel

pushlevel

maybe_label_decls

compstmt_contents_nonempty -> stmts_and_decls

stmts_and_decls -> lineno_stmt_decl_or_labels_ending_stmt

lineno_stmt_decl_or_labels_ending_stmt -> lineno_stmt

lineno_stmt -> save_filename save_lineno stmt

save_filename
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save_lineno

stmt -> c99_block_start select_or_iter_stmt c99_block_end

c99_block_start

select_or_iter_stmt -> FOR ’(’ for_init_stmt xexpr ’;’

xexpr ’)’ c99_block_lineno_labeled_stmt

for_init_stmt -> xexpr ’;’

xexpr

xexpr

xexpr

c99_block_lineno_labeled_stmt -> c99_block_start

lineno_labeled_stmt

c99_block_end

c99_block_start

lineno_labeled_stmt -> lineno_stmt

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> ’}’

c99_block_end

c99_block_end

(5) do { } while (1);

0A_� for ½̈ë�H\�"f��H Yaccë�HZO�_�%�o�õ�&ñ
�̀¦ compstmt or error��6\�ÂÒ'��Ð#�ÅÒ%3�t�ëß�,��A�
ÂÒ'���H select or iter stmt��6\��̀¦l�ï�rÜ¼�Ð[O�"î
�̀¦
��̧2�¤
���x��.�=��
���� compstmt or error
��6\�ÂÒ'� r����½+É �â
Äº, ×�¦s� �-Áº U�́#Qt�l� M:ë�Hs���. z�́]j do while ½̈ë�H_� %�o�ÂÒì�r�̀¦ ¶ú�(R
�Ð���, DO token �̀¦ ëß�z�¤�̀¦ M:, DO STMT tree node \�¦ Òqt$í

��¦, DO BODY �Ð+�
c99 block lineno labeled stmt ��6\�\�"f K�$3�ô�Ç node \�¦ 1px2�¤
�>� �)a��. Õªo��¦ ÷&\� ���̧��H
condition \� @/ô�Ç tree node _� �â
Äº, DO COND \� 1px2�¤s� ÷&>� �)a��. #�l�"f DO BODY,
DO COND ��H Statement tree node \� ~1�>� ]X���H�̀¦ 
�l� 0Aô�Ç accessor macro s���.

select_or_iter_stmt -> do_stmt_start ’(’ expr ’)’ ’;’

expr -> nonnull_exprlist

nonnull_exprlist -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

do_stmt_start -> DO c99_block_lineno_labeled_stmt WHILE

c99_block_lineno_labeled_stmt -> c99_block_start

lineno_labeled_stmt c99_block_end

c99_block_start

lineno_labeled_stmt -> lineno_stmt

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> ’}’

c99_block_end

(6) while (1) { }
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0A_�\V]jü<q�5pw
�t�ëß�,���çß�z�́'��í�H"f�����Ér while ½̈ë�H\�@/K�"f·ú����Ð�̧2�¤
���.s� while
½̈ë�H_� %�o� ~½ÓZO��Ér ��A�ü< °ú ��. WHILE token �̀¦ ëß�z�¤�̀¦ M:, c begin while stmt () �<ÊÃº\�¦  ñ
Ø�¦
�>� ÷&�¦, condition \�¦ K�$3�ô�Ç Êê, truthvalue conversion () �<ÊÃº\�¦ ���2; Êê,
c finish while stmt cond () �<ÊÃº\�¦  ñØ�¦�<ÊÜ¼�Ð+�, condition �̀¦ ��u�>� ÷& 9, WHILE BODY
accessor \� c99 block lineno labeled stmt ��6\�\�"f K�$3�ô�Ç tree node \�¦ 1px2�¤�<ÊÜ¼�Ð+�, while
½̈ë�H\� @/ô�Ç K�$3�s� ��u�>� �)a��.

select_or_iter_stmt -> WHILE ’(’ expr ’)’ c99_block_lineno_labeled_stmt

expr -> nonnull_exprlist

nonnull_exprlist -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

c99_block_lineno_labeled_stmt -> c99_block_start lineno_labeled_stmt

c99_block_end

c99_block_start

lineno_labeled_stmt -> lineno_stmt

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> ’}’

c99_block_end

(7) switch (1) { case ‘a’: break; default: break; }
switch ½̈ë�H\� @/K�"f ·ú����Ð���, SWITCH token �̀¦ ëß�z�¤�̀¦ M:, c start case () �<ÊÃº��  ñØ�¦÷&#Q
�íl��o÷&�¦, c99 block lineno labeled stmt��6\�Ãº'��s�=åQèß�Êê, c finish case ()�<ÊÃº�� ñØ�¦÷&
>��)a��. c99 block lineno labeled stmt��6\�\�"fµ1ÏÒqt
���H operation\�@/K�"f7á§�8·ú����Ð���,
CASE token �̀¦ ëß�z�¤�̀¦ M:ü<, DEFAULT token �̀¦ ëß�z�¤�̀¦ M:, do case () �<ÊÃº��  ñØ�¦÷&>� ÷& 9,
BREAK token �̀¦ ëß�z�¤�̀¦ M:, build break stmt () �<ÊÃº��  ñØ�¦÷&#Q, statment tree \� ÆÒ��÷&>�
�)a��.

select_or_iter_stmt -> SWITCH ’(’ expr ’)’ c99_block_lineno_labeled_stmt

expr -> nonnull_exprlist

nonnull_exprlist -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

c99_block_lineno_labeled_stmt -> c99_block_start lineno_labeled_stmt

c99_block_end

c99_block_start

lineno_labeled_stmt -> lineno_stmt

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> pushlevel maybe_label_decls

compstmt_contents_nonempty ’}’ poplevel

pushlevel

maybe_label_decls
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compstmt_contents_nonempty -> stmts_and_decls

stmts_and_decls -> lineno_stmt_decl_or_labels_ending_stmt

lineno_stmt_decl_or_labels_ending_stmt ->

lineno_stmt_decl_or_labels_ending_label lineno_stmt

lineno_stmt_decl_or_labels_ending_label ->

lineno_stmt_decl_or_labels_ending_stmt lineno_label

lineno_stmt_decl_or_labels_ending_stmt ->

lineno_stmt_decl_or_labels_ending_label lineno_stmt

lineno_stmt_decl_or_labels_ending_label -> lineno_label

lineno_label -> save_filename save_lineno label

save_filename

save_lineno

label -> CASE expr_no_commas ’:’

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> CONSTANT

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> BREAK ’;’

lineno_label -> save_filename save_lineno label

save_filename

save_lineno

label -> DEFAULT ’:’

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> BREAK ’;’

poplevel

c99_block_end

4.3 Declarator Ø̧«Å�ÐÏ�

Declarator ³ð�&³d��_� �â
Äº, 0A\�"f ���/åLô�Ç “Data type s� ���d��
���H ë�HZO�” \� ��ü< e����H yacc ë�HZO��̀¦ �̧¿º
�í�<Ê
���H ³ð�&³d���̀¦ ��t��¦ e��Ü¼ 9, s�p� 0A\�"f 
�0A ��6\�\� @/K�"f��H ���/åL
�t� ·ú§��, s���Ér	כ Âúª>� =åQz�¤
��. 
�t�ëß� Dh�Ðî�r ��6\� ¢̧ô�Ç �>rF�
���HX<, * nested function ��6\�s� Õª�.���s	כ

decl:

declspecs ts setspecs initdecls ’;’

{ POP DECLSPEC STACK; }
| declspecs nots setspecs notype initdecls ’;’

5 { POP DECLSPEC STACK; }
| declspecs ts setspecs nested function

{ POP DECLSPEC STACK; }
| declspecs nots setspecs notype nested function

{ POP DECLSPEC STACK; }
10 | declspecs ’;’

{ shadow tag ($1); }
| extension decl

{ RESTORE WARN FLAGS ($1); }
;

15

nested function:

declarator

{ if (pedantic)
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pedwarn ("ISO C forbids nested functions");

20

push function context ();

if (! start function (current declspecs, $1,

all prefix attributes))

{
25 pop function context ();

YYERROR1;

}
}

old style parm decls

30 { store parm decls (); }
save filename save lineno compstmt

{ tree decl = current function decl;

DECL SOURCE FILE (decl) = $5;

DECL SOURCE LINE (decl) = $6;

35 finish function (1, 1);

pop function context ();

add decl stmt (decl); }
;

40 notype nested function:

notype declarator

{ if (pedantic)

pedwarn ("ISO C forbids nested functions");

45 push function context ();

if (! start function (current declspecs, $1,

all prefix attributes))

{
pop function context ();

50 YYERROR1;

}
}

old style parm decls

{ store parm decls (); }
55 save filename save lineno compstmt

{ tree decl = current function decl;

DECL SOURCE FILE (decl) = $5;

DECL SOURCE LINE (decl) = $6;

finish function (1, 1);

60 pop function context ();

add decl stmt (decl); }
;

old style parm decls:

65 /* empty */

| datadecls
| datadecls ELLIPSIS

/* . . . £Ûá varargs function ¦Ûå ¡ ¦́Æ°È¡È ¬Ä³µ ¬º¡È ª´¬Õò¤Ôá¤´. */

{ c mark varargs ();

70 if (pedantic)

pedwarn ("ISO C does not permit use of ‘varargs.h’"); }
;

/* ¤ ¬́Ûí¬Ûá lineno decl ¬½ decls, decl ¬½ ¤Éç¬Ûá ¢Ñå¬Ýá¤¹, ¡Æ¤Ûå¬È nested

75 function ¤Ûå¬Ûå ³ ¦̧ÉÞ³ ­́È ¬Éã£Ûá ¡Íð§Éá ­¹¬¿³ ¡́¼ §Éå¬È¤´. ¡Æ¤Ûå¬Ûá old-style
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parm decls ¬Ûå ¬Ä³µ ª ¬́Õò¤Ôá¤´. */

lineno datadecl:

save filename save lineno datadecl

{ }
80 ;

datadecls:

lineno datadecl

| errstmt
85 | datadecls lineno datadecl

| lineno datadecl errstmt

;

/* ¬Á¦È£Ûá ¬º¡È¬¹ª¸ prefix attributes ¦Ûå ³ ¦̧ÉÞ³ ­́È ¬Éã£Ûá¤¹, ¡Æ¡Íð¬Ûá reduce/reduce

90 conflicts ¦Ûå ¬Ýå¬Æ°È¡È ¥µ§Öá¬È¤´: ¬Á¦È£Ûá attribute suffix ¦Ûå ¡´­Ýá function decl

¦Ûå ³µªÍÞ³ ¡́¼ ¬Ýñ£Ûá­È, first old style parm ¬¹ attribute prefix ¦Ûå ¡ ­́Ýá

function defn ¦Ûå ³µªÍÞ³ ¡́¼ ¬Ýñ£Ûá­È ¬Éå ªÁ ¬Íï¤´. */

datadecl:

declspecs ts nosa setspecs initdecls ’;’

95 { POP DECLSPEC STACK; }
| declspecs nots nosa setspecs notype initdecls ’;’

{ POP DECLSPEC STACK; }
| declspecs ts nosa ’;’

{ shadow tag warned ($1, 1);

100 pedwarn ("empty declaration"); }
| declspecs nots nosa ’;’

{ pedwarn ("empty declaration"); }
;

Declarator ³ð�&³d��\� @/ô�Ç \V]j��H ·ú¡"f s�p� ���/åL
�%i�l� M:ë�H\�, #�l�\� ��r� ���/åL
�t���H ·ú§��x��.

4.4 Label Ø̧«Å�ÐÏ�

Label ³ð�&³d���Ér l��:r&h���� label ë�H�̀¦ �í�<Ê
��¦ e��Ü¼ 9, ¢̧ô�Ç switch ½̈ë�H\�"f ��6 x÷&��H case ë�H\� @/ô�Ç
statement ¢̧ô�Ç label �Ð ���d��ô�Ç��.

/* ¬ ¥̧Íá ­Ñò¦Å¬Ç label. Jump label ¤Ûå¡½ case label ¤Ûå¬Ûå ¥¼³Éá ²¼³Éí³Éá¤´.

ANSI C £Ûá statement ¤Ûå ¬É÷¬¹§Éá label ¤Ûå¬Ûå ³¼¬Õò³ ­́È§Éá ¬Á¦È£Ûá ¥¼³Éá

compound statement ¢Ûö¬¹ª ¤̧¼ ¡Æ¡Íð¬Ûå ³ ¦̧ÉÞ³Éá¤´. */

5 label: CASE expr no commas ’:’

{ stmt count++;

$$ = do case ($2, NULL TREE); }
| CASE expr no commas ELLIPSIS expr no commas ’:’

{ stmt count++;

10 $$ = do case ($2, $4); }
| DEFAULT ’:’

{ stmt count++;

$$ = do case (NULL TREE, NULL TREE); }
| identifier save filename save lineno ’:’ maybe attribute

15 { tree label = define label ($2, $3, $1);

stmt count++;

if (label)

{
decl attributes (&label, $5, 0);

20 $$ = add stmt (build stmt (LABEL STMT, label));
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}
else

$$ = NULL TREE;

}
25 ;

Õª!3�, z�́]j label s� #Qb�G>� ½̈$í
÷&>� ÷&��Ht� ��A�\�"f ¶ú�(R�Ð�̧2�¤ 
���.

int main ( ) { int i; lab: i++; goto lab; }
0A_� \V]j��H ��6\��̀¦ ������ô�Ç \V]js���. z�́]j ��6\��̀¦ ������ô�Ç ÂÒì�r�̀¦ %�o�
�>� ÷&��H ÂÒì�r�Ér yacc
_� label ÂÒì�rs� 9, z�́]j ��6\��̀¦ &ñ
_�½+É M:, define label () �<ÊÃº\�¦ :�xK�"f &ñ
_�
�>� ÷& 9, ���õ�
&h�Ü¼�Ð LABEL STMT tree node \�¦ ½̈$í

�>� �)a��. ¢̧ z�́]j�Ð goto ë�H�̀¦ ��6 x
�#� 0A\�"f ���
���ô�Ç lab s�����H ��6\��Ð |	��- 8A��H ÂÒì�r�̧ �>rF�
�>� ÷&��H s�\� @/ô�Ç %�o���H lookup label () �<Ê
Ãº\�¦ :�xK�"f, K�{©� ��6\�\� @/ô�Ç decl \�¦ ¹1Ô�Ér Êê, ���õ�&h�Ü¼�Ð GOTO STMT tree node \�¦ ½̈$í


�>� �)a��.

fndef -> declspecs_ts setspecs declarator old_style_parm_decls

save_filename save_lineno compstmt_or_error

declspecs_ts -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

declarator -> notype_declarator

notype_declarator -> notype_declarator ’(’ parmlist_or_identifiers

notype_declarator -> IDENTIFIER

parmlist_or_identifiers -> maybe_attribute parmlist_or_identifiers_1

maybe_attribute

parmlist_or_identifiers_1 -> parmlist_1

parmlist_1 -> parmlist_2 ’)’

parmlist_2

old_style_parm_decls

save_filename

save_lineno

compstmt_or_error -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> pushlevel maybe_label_decls

compstmt_contents_nonempty ’}’ poplevel

pushlevel

maybe_label_decls

compstmt_contents_nonempty -> stmts_and_decls

stmts_and_decls -> lineno_stmt_decl_or_labels_ending_stmt

lineno_stmt_decl_or_labels_ending_stmt ->

lineno_stmt_decl_or_labels_ending_stmt lineno_stmt

lineno_stmt_decl_or_labels_ending_stmt ->

lineno_stmt_decl_or_labels_ending_label lineno_stmt

lineno_stmt_decl_or_labels_ending_label ->

lineno_stmt_decl_or_labels_ending_decl lineno_label

lineno_stmt_decl_or_labels_ending_decl -> lineno_decl

lineno_decl -> save_filename save_lineno decl

save_filename

save_lineno

decl -> declspecs_ts setspecs initdecls ’;’

declspecs_ts -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr
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typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

initdecls -> initdcl

initdcl -> declarator maybeasm maybe_attribute

declarator -> notype_declarator

notype_declarator -> IDENTIFIER

maybeasm

maybe_attribute

lineno_label -> save_filename save_lineno label

save_filename

save_lineno

label -> identifier save_filename save_lineno ’:’

maybe_attribute

identifier -> IDENTIFIER

save_filename

save_lineno

maybe_attribute

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> expr ’;’

expr -> nonnull_exprlist

nonnull_exprlist -> expr_no_commas

expr_no_commas -> cast_expr

cast_expr -> unary_expr

unary_expr -> primary

primary -> primary PLUSPLUS

primary -> IDENTIFIER

lineno_stmt -> save_filename save_lineno stmt

save_filename

save_lineno

stmt -> GOTO identifier ’;’

identifier -> IDENTIFIER

poplevel

V� 5 â�
 Function

s� ]X�\�"f��H GCC \�"f ��6 x÷&��H �<ÊÃº �̧+þA\� @/K�"f ·ú��� �Ð��xt�ëß�, ��A�ÂÒ'� ��\P�÷&��H �̧��H 
�0A ��6\�
[þts� s�p� 0A\�"f ô�Ç���A£§ ���/åLô�Ç �þt�Ð]	כ ½̈$í
÷&#Q e����. 7£¤ 0A\�"f ���/åLô�Ç ��6\�[þt_� �̧½+ËÜ¼�Ð �<ÊÃº\�¦ &ñ

_�½+É Ãº e��6£§�̀¦ _�p�ô�Ç��. ë�HZO�\� @/K�"f��H 0A_� ?/6 x�̀¦ �Ð@/�Ð s�K�½+É Ãº e���̀¦ ��s�l	כ M:ë�H\�, s�]jÂÒ'�
×�æ¹כô�Ç ��Ér	כ y��y��_� ‘�©�I�’\� [�t{9�Ùþ¡�̀¦ M:, #Q*�ô�Ç ?/ÂÒ ���1lxs� s�ÀÒ#Qt�Ö¼�� {9� �,s� 9	כ Õª\� @/K�"f��H s�
]jÂÒ'� 
���m�� ·ú����Ð�̧2�¤ 
���x��.

fndef:

declspecs ts setspecs declarator

{ if (! start function (current declspecs, $3,

all prefix attributes))

5 YYERROR1;

}
old style parm decls

{ store parm decls (); }
save filename save lineno compstmt or error

10 { DECL SOURCE FILE (current function decl) = $7;

DECL SOURCE LINE (current function decl) = $8;
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finish function (0, 1);

POP DECLSPEC STACK; }
| declspecs ts setspecs declarator error

15 { POP DECLSPEC STACK; }
| declspecs nots setspecs notype declarator

{ if (! start function (current declspecs, $3,

all prefix attributes))

YYERROR1;

20 }
old style parm decls

{ store parm decls (); }
save filename save lineno compstmt or error

{ DECL SOURCE FILE (current function decl) = $7;

25 DECL SOURCE LINE (current function decl) = $8;

finish function (0, 1);

POP DECLSPEC STACK; }
| declspecs nots setspecs notype declarator error

{ POP DECLSPEC STACK; }
30 | setspecs notype declarator

{ if (! start function (NULL TREE, $2,

all prefix attributes))

YYERROR1;

}
35 old style parm decls

{ store parm decls (); }
save filename save lineno compstmt or error

{ DECL SOURCE FILE (current function decl) = $6;

DECL SOURCE LINE (current function decl) = $7;

40 finish function (0, 1);

POP DECLSPEC STACK; }
| setspecs notype declarator error

{ POP DECLSPEC STACK; }
;

45

/* ¬È¡Íð¬Ûá function definiton ¬Ç §Ñí¹כ¬È¤´.

¤ ¬́Ûí openbrace ¦Ûå §ÁªÈ³ ¡́È ¬Ä³µ syntax error ¦Ûå ¨ÉåªÊò³Éá¤´. */

compstmt or error:

compstmt

50 {}
| error compstmt

;

��A�ÂÒ'���H C ���#Q\�"f �<ÊÃº\�¦ ������½+É M:, ��6 x÷&��H l��:r&h���� �̧+þA\� @/K�"f ·ú��� �Ð��x��HX<, Äº���&h�Ü¼
�Ð��H �<ÊÃº_� prototype �̀¦ ������½+É M:_� �̧+þA�̀¦ ·ú����:r Êê, parameter \� �̀¦ Ãº e����H �̧+þA�̀¦ 
��� 
��� ¶ú�(R
�Ð���"f ���>hK� ������x��.

(1) void abc (void);

'Í	���P: \V]j�Ð+�, �<ÊÃº_� prototype \� @/K�"f ·ú����Ð�̧2�¤ 
���. ��A�_� ë�HZO� K�$3�s� #Qb�G>� ÷&
��Ht��Ð���·ú���xt�ëß�,�<ÊÃº_� prototype�â
Äº, fndef��6\��̀¦��u�t�·ú§�¦,���Ãº��������÷&��H��õ�q	כ
5pw
�>� %�o��� ÷&#Q�������H ��z�́�̀¦ SX����½+É Ãº e����. ×�æ¹כ
�>� ÷&�� ½+É ÂÒì�rs� notype declarator
��6\����X<, s� ÂÒì�r\�"f �<ÊÃº\�¦ 0Aô�Ç CALL EXPR tree node \�¦ Òqt$í

�>� �)a��. z�́]j parameter
\�¦ K�$3�
�>� ÷&��H ÂÒì�r_� parmlist or identifiers ��6\��̧ ×�æ¹כ
�>� Òqty��K��� ½+ÉJ$�X<, parameter
\�¦ K�$3�½+É M: #Q*�ô�Ç operation [þts� s�ÀÒ#Qt���Ht� ú̧� ú<�� ½+É �.���s	כ s�\� @/ô�Ç [jÂÒ ���1lx�Ér
��6£§ ë�H"f\�"f ���/åLs� |̈c �.���s	כ
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program -> extdefs

extdefs -> extdef

extdef -> datadef

datadef -> declspecs_ts setspecs initdecls ’;’

declspecs_ts -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

initdecls -> initdcl

initdcl -> declarator maybeasm maybe_attribute

declarator -> notype_declarator

notype_declarator -> notype_declarator ’(’

parmlist_or_identifiers

notype_declarator -> IDENTIFIER

parmlist_or_identifiers -> maybe_attribute

parmlist_or_identifiers_1

maybe_attribute

parmlist_or_identifiers_1 -> parmlist_1

parmlist_1 -> parmlist_2 ’)’

parmlist_2 -> parms

parms -> firstparm

firstparm -> declspecs_ts_nosa setspecs_fp

absdcl_maybe_attribute

declspecs_ts_nosa -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs_fp -> setspecs

setspecs

absdcl_maybe_attribute

maybeasm

maybe_attribute

(2) int main ( ) { }
C ���#Q_� çß�éß�ô�Ç main �<ÊÃº\�¦ �������̀¦ GCC \�"f��H ��A�ü< °ú s� %�o�\�¦ ô�Ç��.

program -> extdefs

extdefs -> extdef

extdef -> fndef

fndef -> declspecs_ts setspecs declarator old_style_parm_decls

save_filename save_lineno compstmt_or_error

declspecs_ts -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

declarator -> notype_declarator

notype_declarator -> notype_declarator ’(’ parmlist_or_identifiers

notype_declarator -> IDENTIFIER

parmlist_or_identifiers -> maybe_attribute parmlist_or_identifiers_1

maybe_attribute

parmlist_or_identifiers_1 -> parmlist_1

parmlist_1 -> parmlist_2 ’)’

parmlist_2

old_style_parm_decls
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save_filename

save_lineno

compstmt_or_error -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> ’}’

$prefix/gcc/c-parse.in��{9��̀¦ì�r$3�K��Ð���·ú���xt�ëß�,�<ÊÃº\�¦������
���H fndef��6\�\�"f��H param-
eter \�¦ K�$3�ô�Ç Êê, start function () �<ÊÃº\�¦ :�xK�"f �<ÊÃº_� r�����̀¦ ·ú�o��¦, z�́]j�Ð { ... } �� =åQ
�����, finish function () �̀¦ :�xK�"f �<ÊÃº_� =åQ�̀¦ ·ú�o�>� �)a��. 0A_� ���'���̧\�¦ �Ð��� ·ú���xt�ëß�, z�́
]j �<ÊÃº_� parameter ��H declarator ��6\�\�"f %�o��� �)a����H ��z�́�̀¦ SX����½+É Ãº e���̀¦ �.���s	כ 
�
t�ëß�, C ���#Q �íl�_� parameter style _� �â
Äº, old style parm decls ��6\�\�"f %�o�\�¦ 
�>� �)a��.
Old style _� parameter ¢̧ô�Ç %�o��� =åQ±ú� �â
Äº, store parm decls () �<ÊÃº\�¦ :�xK�"f, �&³F� %�o�
ô�Ç parameter \�¦ �&³F� �<ÊÃº_� &ñ
_�\� $��©�
�>� �)a��.

(3) int main (int argc, char *argv[]) { }
[j���P: \V]j�Ð, 0A_� \V]jü<��H ��ØÔ>�, z�́]j�Ð parameter \�¦ ������ô�Ç +þAI�\�¦ ��t��¦ e����. ·ú¡\�
"f ���/åLÙþ¡1pws�, Parameter _� �â
Äº, declarator ��6\�\�"f %�o��� �)a��. y�� parameter [þt�Ér parm
��6\�\�"f %�o��� �)a Êê, push parm decl () �<ÊÃº\� _�K�"f Áú¢s�>� ÷& 9, get parm info () �<ÊÃº
\� _�K�"f ½̈K���� parameter [þt�Ér, ��×�æ\� CALL EXPR �̀¦ ëß�[þt M:, Õª\� @/ô�Ç ������Ð [þt#Q��
>� �)a��.

program -> extdefs

extdefs -> extdef

extdef -> fndef

fndef -> declspecs_ts setspecs declarator old_style_parm_decls

save_filename save_lineno compstmt_or_error

declspecs_ts -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

declarator -> notype_declarator

notype_declarator -> notype_declarator ’(’ parmlist_or_identifiers

notype_declarator -> IDENTIFIER

parmlist_or_identifiers -> maybe_attribute parmlist_or_identifiers_1

maybe_attribute

parmlist_or_identifiers_1 -> parmlist_1

parmlist_1 -> parmlist_2 ’)’

parmlist_2 -> parms

parms -> parms ’,’ parm

parms -> firstparm

firstparm -> declspecs_ts_nosa setspecs_fp

notype_declarator maybe_attribute

declspecs_ts_nosa -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs_fp -> setspecs

setspecs

notype_declarator -> IDENTIFIER

maybe_attribute

parm -> declspecs_ts setspecs notype_declarator

maybe_attribute

declspecs_ts -> declspecs_nosc_ts_nosa_noea
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declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

notype_declarator -> ’*’ maybe_type_quals_attrs

notype_declarator

maybe_type_quals_attrs

notype_declarator -> notype_declarator array_declarator

notype_declarator -> IDENTIFIER

array_declarator -> ’[’ ’]’

maybe_attribute

old_style_parm_decls

save_filename

save_lineno

compstmt_or_error -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> ’}’

(4) int abc (int a, ...) { }
s� \V]j��H 0Aü< ���Ér &h�s� e�������, ELLIPSIS �� �>rF�
���H ��9}	כ �.���s	כ GCC \�"f s��Qô�Ç
ELLIPSIS \�¦ ëß�±ú� M:, ���Ér �����ü< ���Ér &h��Ér get parm info () �<ÊÃº\�¦  ñØ�¦½+É M:, ELLIPSIS ��
���̀¦ �â
Äº, ������Ð 0 �̀¦ ÅÒ 9, ��u�́ �â
Äº, 1 �̀¦ ï�r����H &h�s���.

program -> extdefs

extdefs -> extdef

extdef -> fndef

fndef -> declspecs_ts setspecs declarator old_style_parm_decls

save_filename save_lineno compstmt_or_error

declspecs_ts -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

declarator -> notype_declarator

notype_declarator -> notype_declarator ’(’ parmlist_or_identifiers

notype_declarator -> IDENTIFIER

parmlist_or_identifiers -> maybe_attribute parmlist_or_identifiers_1

maybe_attribute

parmlist_or_identifiers_1 -> parmlist_1

parmlist_1 -> parmlist_2 ’)’

parmlist_2 -> parms ’,’ ELLIPSIS

parms -> firstparm

firstparm -> declspecs_ts_nosa setspecs_fp

notype_declarator maybe_attribute

declspecs_ts_nosa -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs_fp -> setspecs

setspecs

notype_declarator -> IDENTIFIER

maybe_attribute

old_style_parm_decls

save_filename

save_lineno
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compstmt_or_error -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> ’}’

(5) int abc (a) int a; { }
s� \V]j_� �â
Äº, Old style parameter �� �̀¦ �â
Äº\� @/ô�Ç �,�+Ü¼�Ð	כ ���Ér \V]jü< ���Ér &h��Ér
old style parm decls ��6\�\�"f_� %�o�{9� �.���s	כ @/ÂÒì�r_� ���Ér \V]j��H old style parm decls ��
6\�\�"f Õªzª� �Å�#Q��t�ëß�, z�́]j�Ð s� \V]j\�"f��H int a; ü< °ú �Ér ���Ãº ������s� �>rF�
�l� M:ë�H\�,
z�́]j ( ... ) �Ð Ñüt�QÁú¢#�e����H ���Ãºü<, ‘)’ +'\� �̧��H ���Ãº_� ������s� #Qb�G>� s�#Qt���Ht�\� @/K�
¶ú�(R�̂¦ 
¹$íכ��9s� e���̀¦ �.���s	כ [jÂÒ&h���� ��\	כ @/K�"f��H ��6£§ ë�H"f\�"f ���/åL½+É \V&ñ
s���.

program -> extdefs

extdefs -> extdef

extdef -> fndef

fndef -> declspecs_ts setspecs declarator old_style_parm_decls

save_filename save_lineno compstmt_or_error

declspecs_ts -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

declarator -> notype_declarator

notype_declarator -> notype_declarator ’(’ parmlist_or_identifiers

notype_declarator -> IDENTIFIER

parmlist_or_identifiers -> maybe_attribute

parmlist_or_identifiers_1

maybe_attribute

parmlist_or_identifiers_1 -> identifiers ’)’

identifiers -> IDENTIFIER

old_style_parm_decls -> datadecls

datadecls -> lineno_datadecl

lineno_datadecl -> save_filename save_lineno datadecl

save_filename

save_lineno

datadecl -> declspecs_ts_nosa setspecs initdecls ’;’

declspecs_ts_nosa -> declspecs_nosc_ts_nosa_noea

declspecs_nosc_ts_nosa_noea -> typespec_nonattr

typespec_nonattr -> typespec_reserved_nonattr

typespec_reserved_nonattr -> TYPESPEC

setspecs

initdecls -> initdcl

initdcl -> declarator maybeasm maybe_attribute

declarator -> notype_declarator

notype_declarator -> IDENTIFIER

maybeasm

maybe_attribute

save_filename

save_lineno

compstmt_or_error -> compstmt

compstmt -> compstmt_start compstmt_nostart

compstmt_start -> ’{’

compstmt_nostart -> ’}’

0A_�\V]j\�¦:�xK�"f·ú�Ãºe����xt�ëß�, GCC�<ÊÃº\�¦������
���H��Ér	כ parameter\�¦]jü@
��¦��H start function<�Ê
�Ér finish functionÜ¼�Ð%�o��)a����H��z�́�̀¦·ú�Ãºe����x�¦, {<�Ê�Ér }°ú �Ér@/F�c ñ_��â
Äº COMPOUND STMT
�� Òqt$í
�)a����H �¦̀�	כ ·ú� Ãº e���̀¦ �.���s	כ
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V� 6 â�
 22 ÌÁ %K�"���· ��n� y

s���� ÅÒ ë�H"f\�"f��H, GCC \�"f ��6 x÷&��H C ���#Q\�¦ 0Aô�Ç yacc ë�HZO�\� @/K�"f ·ú����Ð��¤Ü¼ 9, y�� &ñ
_���, ���
���, ³ð�&³d�� 1px1px�̀¦ GCC \�"f %�o�½+É M:, #Q*�ô�Ç �<ÊÃº[þts�  ñØ�¦÷&��Ht�, #Q*�ô�Ç í�H"f@/�Ð %�o�÷&>� ÷&��Ht�
\� @/K�"f çß�|ÄÌ
�>� ·ú����Ð��¤��. ��6£§ ë�H"f\�"f��H z�́]j�� y��y��_� ³ð�&³d���̀¦ &ñ
_�½+É M:, GCC \�"f #Qb�G>�
s��Qô�Ç ³ð�&³d���̀¦ %�o�
���Ht� 7á§ �8 ��[j
�>� ·ú����Ð�̧2�¤ 
���x��.


