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ojd F EA A= GCC oA A8k C & LALR 2ol telA oA guch shA T o] A& o9
Al 32 01"‘] AHS T 5 27 Hol uNlE ede, 23402 7 data type o] u}z}, Zt statement
i LAL

of whe}, npA e 7 of thsfl o g7 R 2% o] A= =4 *U%E = A5 UTh

A 2 A4 Program &}

GCC 9| A AF8-=]+=, $prefix/gee/c-parse.in 3pQ o] A AF o] &=

= yace T A2 program ZHE Z A]
2] =), o] BPlE Ao R o5 Aol gl (extdefs) & 7 o]

ol R th O]—EH—‘T'—E% = (1) data type

T

25

30

7} (2) function type © 2 A U0l A A7} Hol A v zHzkel il A ofele] AMol A A3 th

o] Z o]t} ol program BhH o ok U g o]t}

program: /* empty */

{ if (pedantic)

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

finish_file O;

}

| extdefs

{

/* Closebrace £ 2 “lis tg

S g o et x/
while (! global_bindings p ())

poplevel (0, 0, 0);
finish_fname_decls ();
finish file ();

}

’

Jd'$, global binding level

/* °l rule °IM °l T s 2 °Ie °l% &, datadef & T °H

5 c
=

specs & Fg

[

UF notype_initdecls & type & § %

extdefs:
{$<ttype>$ = NULL_TREE; } extdef
| extdefs {$<ttype>$ = NULL_TREE; ggc_collect(); } extdef

’

extdef:

fndef

| datadef

| ASM_KEYWORD ° (* expr ’)’ 7;’
{ STRIP_NOPS ($3);

k=1

list < $0 “f sc
*/

if ((TREE_CODE ($3) == ADDR_EXPR
&& TREE_CODE (TREE_OPERAND ($3, 0)) == STRING_CST)
STRING_CST)

|| TREE_CODE ($3) ==
assemble_asm ($3);
else

error ("argument of ‘asm’

| extension extdef

{ RESTORE_WARN_FLAGS ($1);

}

is not a constant string");

}
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3 Data type 3

Al 3 4 Data type

Data type o2k 3= & Qo)A & 4 Q1o C Qlofol A oW FHE 7] AT TFol ek 1
W @ Zolth CCC ¢ LALR £WolA+ 27 thewh 2ol the 4 itk A A9 W50, SA:
Poolch A M2 457 AT AL datadef 2 o] APTITh A2l W2l fudef 7} 7}
A Ak of A4 data type o Tal A a2 Ro)7] WFe] o) ik LALR £ g 2hes] .oF
SR A} (o] zhersiA okstths Aol X, AR B oz o] Aol A F Aolth)

3.1 Data type o] WolEo]=

$prefix/gec/c-parse.in o] F2]F o] 9l C & data type LALR £4-& t}-&3} o] 24 +E 4 9t}
C H
k)

e AWMA| 2= Storage Class Specifier & 54 YA o] GCC €22 FA function specifiers
("inline”) & Z3tt}. T3t static, extern, register, ... 55°f ot FEo] £3= 4= Q). o st
H9 type o thet A FEE A A Tl AHEHTH

o WA & Type Specifier & 5-& Type Qualifier S S5 Utk ol tlsl & W49 type & &
3 3}=t] AFR5 = int, float, double, short, long, ... 552 AAF OS2 FE=t /\}-9-5]‘—/}

o Al HE“ Attribute 52 4% ,J\D} GCC ol A __attribute_. =& __attribute & E8lA] EAH HE
off st 542 AARMNE w) AHEE 5 A7) wiZol ol thsk A FFo] &)t

o U HA 2+ Declarator & & 4= 9=, & A9 o] L U3t} H49] o] 52 3] abe, bec,
dd, .. S 22 AL TTE B olIeh. abefs), ab.c, ab—c, *abe, &:arg p o o ZAYTL
o mhA g} ChAW A 2 Initializer Q1] ‘=" R AlFH = AL A}y ) EAetn, = F &
& 9= AL 53 —.—Z]—E, statement E°] & 4 Atk
olefoll &= AA| data type & A H 2= AN Y+ datadef 2hilof] Tl A3} gl

datadef:
setspecs notype_initdecls ’;’
{ if (pedantic)
error ("ISO C forbids data definition with no type or storage class");
else if (!flag _traditional)
warning ("data definition has no type or storage class");

POP_DECLSPEC_STACK; }
| declspecs_nots setspecs notype_initdecls ’;’
{ POP_DECLSPEC_STACK; }
| declspecs_ts setspecs initdecls ’;’
{ POP_DECLSPEC_STACK; }
| declspecs 73’
{ shadow_tag ($1); }
| exror ’;’
| error >}’
‘ 150
{ if (pedantic)
pedwarn ("ISO C does not allow extra ¢;’ outside of a function"); |

’

olo] gt MFE AIFES ZIFEE A AWE A% o ﬁé‘%tﬂ, datadef 2p@l & Ao 7
A el 2522 vUEs F 7 At s declspecs* Z A Z3= g, setspecs 2HE, *initdecls 2HEE
o] ZZ ot} YollA AF3 (1) Storage Class Specifier, (2) Type Specifier & &-& Type Qualifier, (3)
Attribute 5 214 3}=t] AFR S = A o] declspecs* 2 A] 2F5t= gl E o]t} ]FH?S]— AE-& Declaration
specifier £9] S olgtal F 24, ot} 2 Zlo] EA)stt}.



10

15

3.1 Data type o] Wol5o]= F 4

Storage class specifiers (SCSPEC), ©] 212 GCC €22 &) function specifiers (“inline”) & &3t
=

Type specifiers (typespec_*).

Type qualifiers (TYPE_QUAL).
e Attribute specifier lists (attributes).

olgfo] AA| EHE B GAA T o] ZAEL TREELIST 24 A &A% =4, &% 2] head & specifier list U]
2] 2 item ©| T} B-F U] 9] Z} entry & attribute specifier list 91 TREE_PURPOSE U}, single other specifier
2 & qualifier ¢l TREE _VALUE } E%29] '}y A2 TREE.CHAIN & 7}x]2 9t} TREE_STATIC &=
storage class specifier &2 attribute 7} T}2 o] Zo] Wo] B Y AL list Aoll DA AL} o] AL %%
o] A 7“'01] A B} D}E :'—Oﬂ A storage class specifier 9] 45 dt= AF2 ol 3t A1 E Y8l A H T
(o] RS AR 3l 22 storage class specifiers ZFE E2|Ho=F T/]——r] A 7] 830 A] function specifiers
£ 873k

AR P& G ELS o2 279 case HE 20 wet EHH Ak

1. storage class speciﬁer 7]' :-’-6_]'5] 91 1/]: ?J_‘ﬂ %\".‘:_L‘F, —E—‘ﬁ.g] ‘;%‘;% -—,H——E—Oﬂ /\‘1{—? storage class specifiers

(sc &2 nosc) & & H3A =t}

. type specifier 7} 2 = A] o} X]; type specifier 5, typedef name £ (_ts &2 nots) & 2| A 2] 8}7]
2] 8t identifier o] T}.

3. B2 attribute & A|Z3}=7] opdA]; £ Fao| A, B2 attribute (sa F-2 nosa) = A 23}
A 9F= specifiers & {3}

4. B-E o] attribute (F-2 | Z w2+ o] H attribute 7} 319 specifier o] RS Z X A H o] 9=
specifier) 2 2= o A]; o] AL attributes (-ea -2 noea) 2] 3|4 of| A shift-reduce conflict
£ J%ch

$41 Type specifier (Type qualifier 7} obl) o Bl A} WA 472 The, o] AL typedef name o] Ko]31
IZol Adds 2 A= 7&3‘?— oju] -2]& WA o] AALZ E Ho] itk Aolt} otefjo] gkl o] 5 F
o

[\

é;

Zi
_reserved version 52 o] oFH tho] 2 A] 23}l declaration specifiers AR ANAE YeERE 4= )
nonreserved version %—% o= o} 2 o] M type specifier & 437} (o] 550 WHE AH$) AAAFAR
ol A5k Lebe 4 gl
_attr = attribute 2 Z U+ specifier 52 2| 1|3} A L} o] wd Sk attribute & ©] specifier 2] FE O Z R
GRS —’F A= Y gt nonattr = T3] specifier E0]th ¥ typespect ghilo] A HEE 3}
2}

llf

typespec_nonattr:
typespec_reserved_nonattr
| typespec_nonreserved_nonattr

’

typespec_attr:
typespec_reserved_attr

’

typespec_reserved_nonattr:
TYPESPEC
{ OBJC_NEED_RAW_IDENTIFIER (1); }
| structsp_nonattr

’

typespec_reserved_attr:
structsp_attr
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typespec_nonreserved_nonattr:

TYPENAME

{ $$ = lookup_name ($1); }

TYPEQOF ° (° expr ’)’
p

{ $$ = TREE_TYPE ($3); }

| TYPEOF ’ (° typename ’)’

{ $$ = groktypename ($3); }

/* structsp_attr: struct/union/enum specifier £ £ attribute £ 5 T 4F
3% £ 2 5° 2 T attribute £ °| struct/union/enum specifier <

g5 5
T

o5 ofyE 4 = 3.

(=3

structsp_nonattr: other struct/union/enum specifier & . */
structsp_attr:

struct_head identifier ’{’

{ $$ = start_struct (RECORD_TYPE, $2);

}
component_decl_list ’}’ maybe_attribute

{ $$ = finish struct ($<ttype>4, $5, chainon ($1, $7)); }
struct_head ’{’ component_decl_list ’}’ maybe_attribute

{ $$ = finish_struct (start_struct (RECORD_TYPE, NULL_TREE),

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

}

union_head identifier ’{’
{ $$ = start_struct (UNION_TYPE, $2); }
component_decl_list ’}’ maybe_attribute
{ $$ = finish struct ($<ttype>4, $5, chainon ($1, $7)); }
union_head ’{’ component_decl_list ’}’ maybe_attribute
{ $$ = finish_struct (start_struct (UNION_TYPE, NULL_TREE),
$3, chainon ($1, $5));

}

enum_head identifier ’{’
{ $$ = start_enum ($2); }
enumlist maybecomma_warn ’}’ maybe_attribute
{ $$ = finish_enum ($<ttype>4, nreverse ($5),
chainon ($1, $8)); }

enum_head ’{’
{ $$ = start_enum (NULL_TREE); }
enumlist maybecomma_warn ’}’ maybe_attribute
{ $¢ = finish_enum ($<ttype>3, nreverse ($4),
chainon ($1, $7)); }

structsp_nonattr:

struct_head identifier
{ $$ = xref_tag (RECORD_TYPE, $2); }
| union_head identifier
{ $$ = xref_tag (UNION_TYPE, $2); }
| enum_head identifier
{ $$ = xref_tag (ENUMERAL_TYPE, $2);
if (pedantic &% !COMPLETE_TYPE_P ($$))

pedwarn ("ISO C forbids forward references to ‘enum’ types"); }
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struct_head:
STRUCT
{ $$ = NULL_TREE; }
| STRUCT attributes
{$$=982; }

union_head:
UNION
{ $$ = NULL_TREE; }
| UNION attributes
{$$=292; }

enum_head:
ENUM
{ $$ = NULL_TREE; }
| ENUM attributes
{$$ =$2; }

component_decl_list:
component_decl_list2
{$$=91; }
| component_decl_list2 component_decl
{ $$ = chainon ($1, $2);
pedwarn ("no semicolon at end of struct or union"); }

component_decl_list2: /* empty */
{ $$ = NULL_TREE; }
| component_decl_list2 component_decl ’;
{ $$ = chainon ($1, $2); }
| component_decl_list2 ’;’
{ if (pedantic)
pedwarn ("extra semicolon in struct or union specified"); }

component_decl:
declspecs_nosc_ts setspecs components

{ $$ = $3;

POP_DECLSPEC_STACK; }
| declspecs_nosc_ts setspecs save_filename save_lineno

{

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

$$ = grokfield($3, $4, NULL, current_declspecs, NULL_TREE) ;
POP_DECLSPEC_STACK; |}
| declspecs_nosc_nots setspecs components_notype
{ $$ = $3;
POP_DECLSPEC_STACK; |}
| declspecs_nosc_nots
{ if (pedantic)
pedwarn ("ISO C forbids member declarations with no members") ;
shadow_tag($1);
$$ = NULL_TREE; }
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| error
{ $$ = NULL_TREE; }
| extension component_decl
135 { $8 = $2;
RESTORE_WARN_FLAGS ($1); }

components:
140 component_declarator
| components ’,’ maybe_resetattrs component_declarator

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

1

'

5 components_notype:
component_notype_declarator
| components_notype ’,’ maybe_resetattrs component_notype_declarator

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

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
{ $$ = SAVE_WARN_FLAGS() ;
pedantic = 0;
warn_pointer_arith = 0;
warn_traditional = O;

identifier:
IDENTIFIER
| TYPENAME
| OBJECTNAME
\CLASSNAME

’

maybecomma_warn:
/* empty */
‘ ) s )
{ if (pedantic && ! flag_isoc99)
pedwarn ("comma at end of enumerator list"); }

’

/x 421N 2A=™X 2% readahead & °I: °l %
3 file € yylex T “Ig < %™ token
=& °1=f. */

save_filename:

{ if (yychar == YYEMPTY)
yychar = YYLEX;
$$ = input_filename; |

9 2 T He N, line
=1
=)

4 =R TR R g

=
=

j=B
=

save_lineno:
{ if (yychar == YYEMPTY)
yychar = YYLEX;
$$ = lineno; }

T 5= 7o) 7% sk,
eclspecs® 2hlo] Tl Ao AT, o] 2o BE TheH} 2 A= UaE o] Yot

=
o
o

e SC (storage class)
e TS (type specifier)
e SA (start attribute)

e EA (end attribute)

i
i)
o,
ok
X
i

Z7e) 847k EABAL, AAR FUA Gehge A thet ool no & B AR A

T} o] S tak AL ofefo] Ly o} 9lr}.

declspecs_nosc_nots_nosa_noea:

TYPE_QUAL
{ $$ = tree_cons (NULL_TREE, $1, NULL_TREE);
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TREE_STATIC ($$) = 1; }
| declspecs_nosc_nots_nosa_noea TYPE_QUAL
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_nosc_nots_nosa_ea TYPE_QUAL
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }

declspecs_nosc_nots_nosa_ea:
declspecs_nosc_nots_nosa_noea attributes
{ $$ = tree_cons ($2, NULL_TREE, $1);
TREE_STATIC ($$) = TREE_STATIC ($1); }

declspecs_nosc_nots_sa_noea:
declspecs_nosc_nots_sa_noea TYPE_QUAL
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_nosc_nots_sa_ea TYPE_QUAL
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }

declspecs_nosc_nots_sa_ea:
attributes
{ $$ = tree_cons ($1, NULL_TREE, NULL_TREE) ;
TREE_STATIC ($$) = 0; }
| declspecs_nosc_nots_sa_noea attributes
{ $$ = tree_cons ($2, NULL_TREE, $1);
TREE_STATIC ($$) = TREE_STATIC ($1); }

declspecs_nosc_ts_nosa_noea:
typespec_nonattr
{ $$ = tree_cons (NULL_TREE, $1, NULL_TREE) ;
TREE_STATIC ($$) = 1; }
| declspecs_nosc_ts_nosa_noea TYPE_QUAL
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_nosc_ts_nosa_ea TYPE_QUAL
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
\ declspecs_nosc_ts_nosa_noea typespec_reserved_nonattr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_nosc_ts_nosa_ea typespec_reserved_nonattr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
\ declspecs_nosc_nots_nosa_noea typespec_nonattr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_nosc_nots_nosa_ea typespec_nonattr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }



3.1 Data type o] Wol5o]= F

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
5 { $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_nosc_nots_nosa_ea typespec_attr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }

S|

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; }

declspecs_sc_nots_nosa_noea:

SCSPEC
{ $$ = tree_cons (NULL_TREE, $1, NULL_TREE);
TREE_STATIC ($$) = 0; }
| declspecs_sc_nots_nosa_noea TYPE_QUAL
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; |
| declspecs_sc_nots_nosa_ea TYPE_QUAL
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_nosc_nots_nosa_noea SCSPEC
{ if (extra_warnings && TREE_STATIC ($1))
warning ("‘Y%s’ is not at beginning of declaration",
IDENTIFIER_POINTER ($2));
$$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = TREE_STATIC ($1); }
| declspecs_nosc_nots_nosa_ea SCSPEC
{ if (extra_warnings && TREE_STATIC ($1))
warning ("‘%s’ is not at beginning of declaration",
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))
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
{ 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); }

declspecs_sc_nots_nosa_ea:

declspecs_sc_nots_nosa_noea attributes
{ $$ = tree_cons ($2, NULL_TREE, $1);
TREE_STATIC ($$) = TREE_STATIC ($1); }

declspecs_sc_nots_sa_noea:

declspecs_sc_nots_sa_noea TYPE_QUAL
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_sc_nots_sa_ea TYPE_QUAL
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_nosc_nots_sa_noea SCSPEC
{ if (extra_warnings && TREE_STATIC ($1))
warning ("‘%s’ is not at beginning of declaration",
IDENTIFIER_POINTER ($2));
$$ = tree_cons (NULL_TREE, $2, $1);
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TREE_STATIC ($$) = TREE_STATIC ($1); }
| declspecs_nosc_nots_sa_ea SCSPEC
{ if (extra_warnings && TREE_STATIC ($1))
warning ("‘Ys’ is not at beginning of declaration",
IDENTIFIER_POINTER ($2));
$$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = TREE_STATIC ($1); }
| declspecs_sc_nots_sa_noea SCSPEC
{ if (extra_warnings && TREE_STATIC ($1))
warning ("‘%s’ is not at beginning of declaration",
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))
warning ("‘Y%s’ is not at beginning of declaration",
IDENTIFIER_POINTER ($2));
$$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = TREE_STATIC ($1); }

declspecs_sc_nots_sa_ea:
declspecs_sc_nots_sa_noea attributes
{ $$ = tree_cons ($2, NULL_TREE, $1);
TREE_STATIC ($$) = TREE_STATIC ($1); }

declspecs_sc_ts_nosa_noea:
declspecs_sc_ts_notssa_noea TYPE_QUAL
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 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
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_sc_ts_nosa_ea typespec_reserved_nonattr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
\ declspecs_sc_nots_nosa_noea typespec_nonattr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
\ declspecs_sc_nots_nosa_ea typespec_nonattr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_nosc_ts_nosa_noea SCSPEC
{ if (extra_warnings && TREE_STATIC ($1))
warning ("‘%s’ is not at beginning of declaration",
IDENTIFIER_POINTER ($2));
$$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = TREE_STATIC ($1); }
| declspecs_nosc_ts_nosa_ea SCSPEC
{ if (extra_warnings && TREE_STATIC ($1))
warning ("‘%s’ is not at beginning of declaration",
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))
warning ("‘Ys’ 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
{ 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); }

declspecs_sc_ts_nosa_ea:
declspecs_sc_ts_nosa_noea attributes
{ $$ = tree_cons ($2, NULL_TREE, $1);
TREE_STATIC ($$) = 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
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_sc_nots_nosa_noea typespec_attr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_sc_nots_nosa_ea typespec_attr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }

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
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_sc_ts_sa_noea typespec_reserved_nonattr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_sc_ts_sa_ea typespec_reserved_nonattr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
\ declspecs_sc_nots_sa_noea typespec_nonattr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_sc_nots_sa_ea typespec_nonattr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_nosc_ts_sa_noea SCSPEC
{ 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); }
| declspecs_nosc_ts_sa_ea SCSPEC
{ if (extra_warnings && TREE_STATIC ($1))
warning ("‘Ys’ is not at beginning of declaration",
IDENTIFIER_POINTER ($2));
$$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 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));
$$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = TREE_STATIC ($1); }
| declspecs_sc_ts_sa_ea SCSPEC
{ if (extra_warnings && TREE_STATIC ($1))
warning ("‘Y%s’ is not at beginning of declaration",
IDENTIFIER_POINTER ($2));
$$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = TREE_STATIC ($1); }

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
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_sc_ts_sa_ea typespec_reserved_attr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_sc_nots_sa_noea typespec_attr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }
| declspecs_sc_nots_sa_ea typespec_attr
{ $$ = tree_cons (NULL_TREE, $2, $1);
TREE_STATIC ($$) = 1; }

declspecs_ts:
declspecs_nosc_ts_nosa_noea
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
declspecs_sc_ts_sa_noea
declspecs_sc_ts_sa_ea

declspecs_nots:
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
declspecs_sc_nots_nosa_ea
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| declspecs_sc_nots_sa noea
| declspecs_sc_nots_sa_ea

’

(S

0 declspecs_ts_nosa:
declspecs_nosc_ts_nosa_noea
| declspecs_nosc_ts_nosa_ea
| declspecs_sc_ts_nosa noea
| declspecs_sc_ts_nosa_ea

55 ;

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

’

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
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
declspecs_nosc_nots_sa_noea
declspecs_nosc_nots_sa_ea

380

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
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
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
| declspecs_sc_ts_sa_ea

’

23 o)A, setspecs Ehdl T} *initdecls ghdlo] thsfA Lo} HoF dt=t|, setspecs 2Ol AP, AA
LALR #34dA+= 583 558 @93t YA AW LALR 2HE "Wy, Agdte FHANAY o
g5 oJAHE T 9t} 2 declspecs* BPHES X 2|7t B T, & ofH W] o] & (declarator) &
A A7) vkE Aol o] setspecs BHEl A 2] 7} o] F ] A A H =, ]% FHoll UL declarator = A 2] 3}
o] AF2S type I} btorage class spec 52 7]|E35t=d AR HTE A9 WHS current_declspecs 2] outer-level
value £9J stack |238}7] YA <l Eﬂ function declarators Woll WAZH (nested in) parm declaration
=9 o5 H”H/ﬂ o]t} LALR ¥ & A g3ts FAF oA AMEE = A9 Ha 9 Zhzbe] th st J o) of
s A E]'E AdoA dx= Ziolﬂ}. ofefof] setspecs Aol tha] Lt F o] Ut}

setspecs: /* empty */
{ pending_xref_error ();
PUSH_DECLSPEC_STACK;
split_specs_attrs ($<ttype>0,
&Zcurrent_declspecs, &prefix_attributes);
all _prefix_attributes = prefix_attributes; }

setspecs_fp:
setspecs
{ prefix_attributes = chainon (prefix_attributes, $<ttype>—2);
all _prefix_attributes = prefix_attributes; }

Q.

o] | *initdecls 2P & Jo]7}H, o] A o] glo] A= o]
2le) 7 epalo] & <& 7] 3Rk (nit) 2o ﬂas o] glow, E “expr 2hl” ol thal A Ak
] o] °‘—tﬂ ol ME &2 WEol AH AT Aot} ojH Wi Adsitta 7HE S sgle o, C O*
olol X &3] o] FRE ¥ s 0‘3&11 ,EOJH W] A ol 0 & 2ot sk wiof wet
Al ol F7HAA ARE & 5 e, oldd A A A B dets 3ol o] *initdecls 2H8 F&
o]ah_ o Utk

eclarator & ] 2| 5}7] A &)ttt of

notype_initdecls:
notype_initdcl
| notype_initdecls ’,’ maybe_resetattrs notype_initdcl

’

notype_initdcl:
notype_declarator maybeasm maybe_attribute ’=’
{ $<ttype>$ = start_decl ($1, current_declspecs, 1,
chainon ($3, all_prefix_attributes));
start_init ($<ttype>$, $2, global bindings p ()); }
init
{ finish_init ();
finish decl ($<ttype>5, $6, $2); }
| notype_declarator maybeasm maybe_attribute
{ tree d = start_decl ($1, current_declspecs, O,

chainon ($3, all_prefix_attributes));
finish_decl (d, NULL_TREE, $2); }

’

/* typespec_nonreserved_attr & & *I1°I* && . */
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initdecls:
initdcl
| initdecls ’,’ maybe_resetattrs initdcl

’

initdcl:
declarator maybeasm maybe_attribute ’=’
{ $<ttype>$ = start_decl ($1, current_declspecs, 1,
chainon ($3, all_prefix_attributes));
start_init ($<ttype>$, $2, global bindings p ()); }
init
{ finish_init O ;
finish decl ($<ttype>5, $6, $2); }
| declarator maybeasm maybe_attribute
{ tree d = start_decl ($1, current_declspecs, O,
chainon ($3, all_prefix_attributes));
finish_decl (d, NULL_TREE, $2);

}

/* 1= & % 2| declarator (2 =i*, T £ declarator £ £ explicit
typespec S “le 1= A =r.). */
declarator:
after_type_declarator
| notype_declarator
/* explicit typespec °|E °I-IE ®=f°I& declarator. el
typedef-name & NI A & A =F. */
notype_declarator:
notype_declarator ’(’ parmlist_or_identifiers Jprec ’.
{ $$ = build_nt (CALL_EXPR, $1, $3, NULL_TREE); }
| (" maybe_attribute notype_declarator ’)’
{ $$ = $2 7 tree_cons ($2, $3, NULL_TREE) : $3; }
| ’*’ maybe_type_quals_attrs notype_declarator /prec UNARY
{ $$ = make_pointer_declarator ($2, $3); }
| notype_declarator array_declarator Jprec ’.’
{ $$ = set_array_declarator_type ($2, $1, 0); }
| IDENTIFIER

1Y
clo

/* 2 I explicit typespec = “I* T ®1=F= & declarator. x/
after_type_declarator:
> (’ maybe_attribute after_type_declarator ’)’

{ $$ = $2 ? tree_cons ($2, $3, NULL_TREE) : $3; }
after_type_declarator ’(’ parmlist_or_identifiers Jprec ’.’
{ $$ = build_nt (CALL_EXPR, $1, $3, NULL_TREE); }

after_type_declarator array_declarator /prec ’.’
{ $$ = set_array_declarator_type ($2, $1, 0); }

%’ maybe_type_quals_attrs after_type_declarator /prec UNARY
{ $$ = make_pointer_declarator ($2, $3); }

TYPENAME

/* °l g parmlist % 2 identifier list 7F T & Ol function definition
“iel M Are Sl el gre .. ._TYPEnode & £ % % 2 identifier £ 9
5. */
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parmlist_or_identifiers:
maybe_attribute
{ pushlevel (0);
clear_parm_order ();
declare_parm_level (1); }
parmlist_or_identifiers_1
{ $$ = $3;
parmlist_tags_warning ();
poplevel (0, 0, 0); }

parmlist_or_identifiers_1:
parmlist_1
| identifiers ’)’
{ tree t;

for (t = $1; t; t = TREE_CHAIN (t))

if (TREE_VALUE (t) == NULL_TREE)
error ("‘. ..’ in old-style identifier list");
$$ = tree_cons (NULL_TREE, NULL_TREE, $1);

if ($<ttype>—11!=0
&% (TREE_CODE ($$) != TREE_LIST
|| TREE_PURPOSE ($$) ==
|| TREE_CODE (TREE_PURPOSE ($$)) != PARM_DECL)
YYERROR1;

/* Identifier g 2| nonempty list. */

identifiers:
IDENTIFIER
{ $$ = build tree_list (NULL_TREE, $1); }
| identifiers ’,’> IDENTIFIER

{ $$ = chainon ($1, build_tree_list (NULL_TREE, $3));

/* °] A g function declarator “ll parens “li°] £ 2 & A& WV E ° .
ol <9 g .. ._TYPE node £ < list ©°| =f. Attribute £ £
‘‘void bar (int (__attribute__((__mode__(SI))) int foo));’’

2 F°] abstract declarator “ll open parenthesis ¥ ©| “T=f-r& =f
FE2 YT ACNNE YA A0l vrErerer S
parmlist:
maybe_attribute
{ pushlevel (0);
clear_parm_order ();
declare_parm_level (0); }
parmlist_1
{ $$ = $3;
parmlist_tags_warning ();
poplevel (0, 0, 0); }

parmlist_1:
parmlist_2 ’)’
| parms 7
{ tree parm;
if (pedantic)

)

}

A
2

gl

)

A

2

*/
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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

{}

parmlist_1
{$$=986; }
| error ’)’
{ $$ = tree_cons (NULL_TREE, NULL_TREE, NULL_TREE); }

/* °l g function declarator “fl parens “f°l = 2 & AL A= °l .
°l X9 Jrg grokdeclarator f <I&F®r2 QUe format ° FH T =f.
parmlist_2: /* empty */
{ $$ = get_parm_info (0); }

| ELLIPSIS
{ $$ = get_parm_info (0);
error ("ISO C requires a named argument before ‘.. .’");
}
| parms

{ $$ = get_parm_info (1); }
| parms ’,’ ELLIPSIS
{ $$ = get_parm_info (0); }

parnms:
firstparm
{ push_parm_decl ($1); }
| parms ’,’ parm
{ push_parm_decl ($3); }

/* parmlist “H°l* 2 & single parameter declaration % £
parameter type name. */
parm:
declspecs_ts setspecs parm_declarator maybe_attribute
{ $$ = build_tree_list (build_tree_list (current_declspecs,
$3),
chainon ($4, all_prefix_attributes));
POP_DECLSPEC_STACK; }
| declspecs_ts setspecs notype_declarator maybe_attribute
{ $$ = build_tree_list (build_tree_list (current_declspecs,
$3).
chainon ($4, all_prefix_attributes));
POP_DECLSPEC_STACK; }
| declspecs_ts setspecs absdcl_maybe_attribute
{ $$ = $3;
POP_DECLSPEC_STACK; }
| declspecs_nots setspecs notype_declarator maybe_attribute
{ $$ = build_tree_list (build_tree_list (current_declspecs,
$3),
chainon ($4, all prefix_attributes));
POP_DECLSPEC_STACK; }

| declspecs_nots setspecs absdcl_maybe_attribute

{ $$ = $3;

*/
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POP_DECLSPEC_STACK; }

/* 2™ parm ©| %, ©| 12 Tr= 4| parser stack ¥ % i7 % 5 = attribute £ 2
grerHer o */
firstparm:
declspecs_ts_nosa setspecs_fp parm_declarator maybe_attribute
{ $$ = build_tree_list (build_tree_list (current_declspecs,
$3),
chainon ($4, all_prefix_attributes));
POP_DECLSPEC_STACK; }
| declspecs_ts_nosa setspecs_fp notype_declarator maybe_attribute
{ $$ = build_tree_list (build_tree_list (current_declspecs,
$3),
chainon ($4, all_prefix_attributes));
POP_DECLSPEC_STACK; }
| declspecs_ts_nosa setspecs_fp absdcl_maybe_attribute
{ $$ = $3;
POP_DECLSPEC_STACK; }
| declspecs_nots_nosa setspecs_fp notype_declarator maybe_attribute
{ $$ = build_tree_list (build_tree_list (current_declspecs,
$3),
chainon ($4, all _prefix_attributes));
POP_DECLSPEC_STACK; }

| declspecs_nots_nosa setspecs_fp absdcl_maybe_attribute
{ 8% = $3;
POP_DECLSPEC_STACK; }

/* notype_declarator °| # 7[5 2 % parameter list “f°l “I=fg & A&
declarator & %% £ . °] 12 after_type_declarator =f *|% °I *| 2f identifier
&4 ¥s 2% ‘i typedef name °| T & WL Y Fe <t (2H-F*rTA arg
& typedef & f* & function & £ % A7 =HE | =t.) */

parm_declarator:
parm_declarator_starttypename
| parm_declarator_nostarttypename

’

parm_declarator_starttypename:
parm_declarator_starttypename ’(’ parmlist_or_identifiers Jprec ’.’
{ $$ = build_nt (CALL_EXPR, $1, $3, NULL_TREE); }
| parm_declarator_starttypename array_declarator Jprec ’.’
{ $$ = set_array_declarator_type ($2, $1, 0); }
| TYPENAME

parm_declarator_nostarttypename:
parm_declarator_nostarttypename ’(’ parmlist_or_identifiers Jprec ’.’

{ $$ = 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
{ $$ = 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 7 tree_cons ($2, $3, NULL_TREE) : $3; }

absdcl: /* an absolute declarator */
/* empty */
{ $$ = NULL_TREE; }
| absdcli

absdcl_maybe_attribute:

/* empty */
{ $$ = build_tree_list (build_tree_list (current_declspecs,
NULL_TREE) ,
all_prefix_attributes); }
| absdcll
{ $$ = build_tree_list (build_tree_list (current_declspecs,

$1),
all_prefix_attributes); }
| absdcll_noea attributes
{ $$ = build_tree_list (build_tree_list (current_declspecs,
$1),
chainon ($2, all prefix_attributes)); }

absdcll: /* a nonempty absolute declarator */
absdcll_ea
| absdcll_noea

absdcll_noea:
direct_absdclil
| %’ maybe_type_quals_attrs absdcll_noea
{ $$ = make_pointer_declarator ($2, $3); }

absdcll_ea:
7%’ maybe_type_quals_attrs
{ $$ = make_pointer_declarator ($2, NULL_TREE); }
’%’ maybe_type_quals_attrs absdcll_ea
{ $$ = make_pointer_declarator ($2, $3); |}

direct_absdcli:
> (’ maybe_attribute absdcll ’)’
{ $$ = $2 ? tree_cons ($2, $3, NULL_TREE) : $3; }
| direct_absdcll ’ (’ parmlist
{ $$ = build_nt (CALL_EXPR, $1, $3, NULL_TREE); }
| direct_absdcll array_declarator
{ $$ = set_array_declarator_type ($2, $1, 1); }
| »(’ parmlist
{ $$ = build_nt (CALL_EXPR, NULL_TREE, $2, NULL_TREE); }
| array_declarator
{ $$ = set_array_declarator_type ($1, NULL_TREE, 1); }

/* Array type 2 9 o declarator & [...] 5%. x/
array_declarator:
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»[7 expr ]’
{ $$ = build_array_declarator ($2, NULL_TREE, 0, 0); }
| [’ declspecs_nosc expr ’]’
{ $$ = build_array_declarator ($3, $2, 0, 0); }
‘ ) [) :] )
{ $$ = build_array_declarator (NULL_TREE, NULL_TREE, 0, 0); }
| [’ declspecs_nosc ’]’
{ $$ = build_array_declarator (NULL_TREE, $2, 0, 0); }
[ [ % 2]
{ $8 = build_array_declarator (NULL_TREE, NULL_TREE, 0, 1); }
| ’[’ declspecs_nosc ’*’ ’]’
{ $$ = build_array_declarator (NULL_TREE, $2, 0, 1); }
| [’ SCSPEC expr ’]’
{ if (C_RID_CODE ($2) != RID_STATIC)
error ("storage class specifier in array declarator");
$$ = 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");
$$ = build_array_declarator ($4, $3, 1, 0); }
| [’ declspecs_nosc SCSPEC expr ’]’
{ if (C_RID_CODE ($3) !'= RID_STATIC)
error ("storage class specifier in array declarator");
$$ = build_array_declarator ($4, $2, 1, 0); }

maybe_resetattrs:
maybe_attribute
{ all_prefix_attributes = chainon ($1, prefix_attributes); }

maybecomma :
/* empty */
‘ .

’

maybeasm:
/* empty */
{ $$ = NULL_TREE; }
| ASM_KEYWORD ’ (° string ’)’
{ if (TREE_CHAIN ($3)) $3 = combine_strings ($3);
$$ = $3;
}

maybe_attribute:

/* empty */
{ $$ = NULL_TREE; }
| attributes
{$$=91; }
attributes:
attribute
{$$=81; }

| attributes attribute
{ $$ = chainon ($1, $2); }
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attribute:
ATTRIBUTE ’ (° ’> (’ attribute_list ’)’ ’)°
{$$=9%4; }

attribute_list:

attrib

{$$=¢$1; }

| attribute_list ’,’ attrib
{ $$ = chainon ($1, $3); }

attrib:
/* empty */

{ $$ = NULL_TREE; }

| 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 ’)’

{ $$ = build_tree_list ($1, tree_cons (NULL_TREE, $3, $5)); }
any_word ’(’ exprlist ’)’

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

any_word:
identifier
| SCSPEC
| TYPESPEC
| TYPE_QUAL

’

oA “Z7|B}AF ol thf A Ao H == S}k 2 7]2FAL initializer & 3 IthE W
| Wol =" 2 o] &sto] 27|SstaA S ul Y= e TN o] EHCAME REe

ol 3t yace HHS AHEESE SHATH

ez !

=
o)
=

=

init:

expr_no_commas

o
{ really_start_incremental_init (NULL_TREE); }

initlist_maybe_comma ’}’

{ $$ = pop_init_level (0); }

| error
{ $$ = error_mark_node; }

/* ‘initlist_maybe_comma’ & F X £ - = V[ kel g 9.
initlist_maybe_comma:
/% empty */
{ if (pedantic)
pedwarn ("ISO C forbids empty initializer braces"); }
| initlistl maybecomma

’

*/
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initlistl:

/*

initval:

initelt

| initlistl ’,’ initelt

>

‘initelt’ & Z "I #*T2] single element °| =f.
R=]

*/

-
FETe Y
initelt:

=

el

designator_list ’=’ initval
{ if (pedantic && ! flag isoc99)
pedwarn ("ISO C89 forbids specifying subobject to initialize"); }

designator initval
{ if (pedantic)
pedwarn ("obsolete use of designated initializer without ‘=’"); }

identifier ’:

b

{ set_init_label ($1);
if (pedantic)
pedwarn ("obsolete use of designated initializer with ‘:’"); }

initval
initval

){)

{ push_init_level (0); }
initlist_maybe_comma ’}’

{ process_init_element (pop_init_level (0));

expr_no_commas
{ process_init_element ($1);

error

designator_list:

designator

| designator_list designator

’

designator:
’.’ identifier

{ set_init_label ($2); }
/* Labeled element £ 2 < °l &= =§or=f.

T % 2 Objective-C message T

grammar I °r=f<f A g

_?_l

3 o o} x|

}

°r

3
-

}

array element % 7| =g
S %5 °r° A Objective-C

| [’ expr_no_commas ELLIPSIS expr_no_commas ’]’

{ set_init_index ($2, $4);

if (pedantic)
pedwarn ("ISO C forbids specifying range of elements to initialize"); }
| [’ expr_no_commas ’]’

{ set_init_index ($2, NULL_TREE);

}

yeT TR

*/

I
ES

chg Ado A A AFD

ATh= Ux HArh

2~
T

o)
%Y

o
=
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3.2 Data type A1

oA F-¥ 7} data type & AAgttiy P& ull, AAZ GCC A A= FIPERZ ofEA A7} 5 &4 Lo}
HE % &2} Yace 0] GCC oA LA A5 A 3t AE &= yydebug () F+F &
Row, —dy 54 o] &5t AA A RS AT 5 At} o= d<edtint iy g AAHS
DA A s Aol et —dy 34 EA4FA] g ol

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

int i;

Starting parse

Entering state O

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

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

state stack now O

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 O 2 37 140

Entering state 222

Reading a token: Next token is 59 (°;’ [;1)

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

state stack now 0 2 37 140

Entering state 220

Next token is 59 (’;’ [;1)

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

state stack now 0 2 37 140 220

Entering state 314

Next token is 59 (’;’ [;]1)

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

state stack now O 2 37 140 220 314

Entering state 417

Next token is 59 (’;’ [;1)

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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LD

(’;?), Entering state 310

13 (line 336), declspecs_ts setspecs initdecls ’;’
2

Next token is 59 (’;’
Shifting token 59
Reducing via rule
state stack now 0
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 O
Entering state 1
Reading a token: Now at end of input.
Reducing via rule 2 (line 291), extdefs -> program
state stack now O
Entering state 898
Now at end of input.
Shifting token O ($), Entering state 899
Now at end of input.
Execution times (seconds)
lexical analysis 0.00 ( 0%) usr 0.00 ( 0%) sys 0.01 (
parser 0.00 ( 0%) usr 0.01 (33%) sys 0.04 (
varconst 0.00 ( 0%) usr 0.00 ( 0%) sys 0.01 (
symout 0.00 ( 0%) usr 0.01 (33%) sys 0.01 (
TOTAL :0.02 0.03 1.33
aso@weongyo:~/gcc-3.1/gcc$
ol F = C dojoll A 2 AHEH = EH A M dAE o] GCC oA
o] AeH AW Q=R 27t Gl EE ATk 12T ol T 2 WSS

o] gt operation o] o]FoJ A=A YA E AFIF=E 3HA-

-> datadef

1%)
3%
1%)
1%)

wall
wall
wall
wall

o gk WO 2 Yace &

A28t GCC Wi F-ofl A

(1) int i
FAA A2 gol dAFE int iy ol thslj A hds] A HES S4a; off = sFA A =
S22 yace £919] Aol A ARIFET, AARE AHTA A4 BAL AL Yok
He deess 23 9L Aoln

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’ & TYPESPEC 2 & 3|4 o] H a1,
A 8 = g Aot} declspecs * oA o] F o]z =

TREE_LIST node 2] Z}7+2] Z purpose, value, chain of] @+
(8%) o #< 1 = AF 3= Aok

2
2

M4 o] F 4 & IDENTIFIER 24 s|A gt AL
‘% 6]"?4 E}Hé]%g] yyval = tree
7}, 4% we} TREE_STATIC
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oA 71744 BB, setspecs 2PAS) 3 53 o] o Fo] A A 51w, of 7] Ae] BHL
$prefix/gec/c-parse.in FL U] of] A A= Oi °] = A 94 prefix_attributes <}
all_prefix_attributes, current_declspecs & declbpec,stack o] TREE_LIST & 4] © & stack & W&
o] PUSH 3}+= Aojt} PUSH & ¢34 PUSH.DECLSPEC_STACK w2 2 & o]&3lt}. GCC
of yace Bl A ALEE = Ao Mol Al A ol AL =S AT
ﬂﬂmAOF“ﬂ%ﬂ”ﬂﬂﬂﬂﬁJdeﬂ@ﬂLP%?@Qﬂ%ﬂﬂWWMPW
Aol 54 AAZ o]Zlo] My AAYES AAE 5= A = start_decl () &
o g H /\E‘Xﬂ declarator £ WEA =, Ado] 5P S finish-decl () T
a7 ek,

ol A shite] LA declarator £ A8 3191 7] wj&e] POP_.DECLSPEC_STACK I 2 & o]
£3}o] PUSH ® ZAE< POP 3%t}

oA w27 A E ES S 37 W2l 49 2 program hilo] AE of 9)
+= U operation 0] 331, 535 = < Z X = finish_fname_decls () 2} finish_file () }
9.

AA ZF 4o YR o i = thy F ZFolA AdY FPEE o AAS] A4HEE
= 7k

4> 4y
it
fol fotr 2
i e

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

FHAZLE, Y type of ole e Mg AL, BoAE W e 28 B
HZ AAE YEFW T THA] S o OJ‘ELB‘}X] ul, olefe ez dekAl Wb o2 e
AR, AA WE operation o] A3 <A st1E= FA 7} ot

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 P37} setspecs ©] A== HAL 2] AA (1) 3 22 FHoZE A3 o] Hrh
ol Adlol T RE-L initdecls 2 HARE A, $H W} @ A o4 A

A3} B e 28471 EARTHE AAOIT oAl Sy Amum, W
o] F 2] token ©] ¢ o] 7] w9 start_decl () T2} finish_decl () S=7} AP ATt
o g o, 1L A b’ 7F AdE wi = wpEzbA] o]tk o)1 type of Tigk A= A
W= current_declspecs 2} all_prefix_attributes | 2= o] 1 7] W& start_decl () &
finish_decl () 2‘;1—,{":‘2 oqA o7 /qsgzﬂ-oix/q rﬁ_/,:E x%_,]zﬂ- 2~ 017] [q]l?_o]r;]. 2= 780:1 ‘__/r_
9] Zko] start_decl () 5ol AEH = A2 FASTt oA vpA| 2 ‘¢ A4 B Foll 2713}
A1 ol 9] wh ol TLE Ws} OF e 28 A A L. startdecl () H47) 08
H ¥ token O % ‘=" & Whd5 o, start init () TTE TS =, BE A 01 :’El‘ﬁta
finish_init () $+4=2} finish_decl () g7} =3P A}

(3) char *a = “Hello world”;

AAR A ZH, ZAE W] AAS Oi]i Atk o] Ao Hof & HFE2 * Z A
g 3l= B EY 740]13} AR R 7L AL make pointer_declarator () g4=of 2]3] A INDI-
RECT_REF node 7} AA T 11 o] EHOH declarator 7} start_decl () $F=of 23| A A= 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

tlo it r[r

o,

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 abe[3] ={1,2,3 };

A A =4, o2 PEfe] U H5 AAdS 9
‘“‘/]E"ﬂ o 34 A N—.ﬁi,}r/}tﬂ o 7] o] 1% [.] 7
E Mast= 0] 7] W] &, start_decl () 5
—E.—OH start_init () L I3 TE0] FHo] A Aot}

ghd oly], notype,declarator 2}l o] A oé% il
T4 A}o] & set_array_declarator_typ s}
2hdl of] A = build_array_declarator () S5 53l

lo
)

—~

—
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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 -> initlistl maybecomma
initlistl -> initlistl ’,’ initelt
initlistl -> initlistl ’,’ initelt
initlistl -> 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;

A o A 2=, _attribute__ 7} 3 7]-ﬂ 042134 extern 082 AAE HLE 7271t} o 7)o
Al s Elof 8 AL __attribute_. 7} 202 S35 o, int 3 2o extern o] gtt= AY
A o]t} extern 0] int &l 20 2H &R = AL int & F+A45tE TREE_LIST node 9 cham
o] register o] &3+ TREE_LIST node 7} 2t}= A ojt} FHoll A= __attribute__ ((unused)) 7

A =, olod dsiA oABA AHElE =R TFE & ded, ol thE A upRsA R

TREE_LIST node £ ] 2| €it}.

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

SFA) g, attribute 3 int & )& 3} node 7} TREE_LIST 2] purpose, value, chain W 2] £
Ae vhEd, 234 2= offjet 22 TREE node & 743 "t

<tree_list 0x401eb53fc
purpose <tree_list 0x401e53e8
purpose <identifier_node 0x401£f59cO unused>>
chain <tree_list 0x401e53d4 static
value <identifier_node 0x401dd100 int tree_O
global <type_decl 0x401daa80 int>
rid 0x401dd100 "int">
chain <tree_list 0x401e53c0
value <identifier_node 0x401dd180 register tree_O
rid 0x401dd180 "extern">>>>

219 node oA E 4 %0l attribute & ¢ purpose o] E0]7}1, extern & Z 3= int
+ chain o] So]7HA] At} ol thaf A o]F A AT ol AHAH SR o]¥ declarator
E A Ast7] Yslal= A H4 current_declspecs €} prefix_attributes, all_prefix_attributes i
Zy7] o] AE o] EElH o] Eo7tok ==, o] o 9&-& EFdh= A o] split_specs_attrs ()
7t A "k 28 AAR 2E 7t o] F o T BE 2 of#fje} 2t

current_declspecs = ofg| 2} & EFo|t)

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

global <type_decl 0x401daa80 int type <integer_type 0x401da380 int>
VOID file <built-in> line O
align 1>
rid 0x401dd100 "int">
chain <tree_list 0x401e53c0
value <identifier_node 0x401dd180 register tree_O

rid 0x401dd180 "register">>>
prefix_attributes &= ofef e} -2 5 olth.

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

o] g A 99} o] Beld FE)E start-decl () TFF7F TEH o)A A Ak
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(6) register int eax_ __asm__("eax”);

O] AA L] B, ol _asm__ 7ol 20 Athe Ao] thE FE Y Aot} o] FEE A e}
= Z19] maybeasm 2P o A o] F o] A1, o] 7] A} A H STRING tree node &= start_decl () F
T A= AWA A kA1, start_init () 31'/\3} finish_decl () 42 Q1x2 AU A A Hc}

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));

ojAl = FxA tH?fﬂ FohE = BhAL dsjutol & R o] SITHE, structsp-attr 2 7, com-
ponent_decl list 2t & 4 A Zo|t}. ?—Ziﬂ.‘i] 4% RECORD_TYPE node & A}-&35}
7ﬂ =] =, structsp- attr E}H“ Oﬂ /\1 ] node & A A3} start_struct () =2} finish_struct ()

a7t EEQ‘I] { of } ol =R :rszﬂ "H—‘?é TSt WS grokfield () 2}
decl_attributes () 4ol 2]8] A FIELD_DECL node 7} A A= A Ht}.

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 -> attrib
attrib -> any_word
any_word -> identifier
identifier -> IDENTIFIER

’(? attribute_list ’)’ ?)?

(8) union abe { float f; };

UNION 9] 3¢, STRUCT ¢} s A8k oA 9 th& L
node & A 3F= A | A start_struct () T4E 53] RECORD_TYPE tree node & &3}
NION_TYPE & %E7 €t

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 };
um
P

ENUM 2] 7%, Tree node & T4 3}7] #1353 A, start_enum () &<=<} finish_en
ZF A3 El ], ENUM &) YR E £A3= 2452 build_enumerator () &
A=A "t ol 9] yace debug 23 Uetol] Q1= program 2}

= s

EREEEELY
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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

Al 4 A Expression

91 ALl $-213 Data Type of 314 4B ATk & o
87 559 ol ype B HASE g S| AT

oA AAN AFHE 23 Bl A T AT 5 G TAL N o) 2 o} At
@402t 5 olg /1A FRe BRL LYY 4 9L A, ol Sohel ofehe} 2 $7A 9
thn & 4 9 Atk

e Operator
e Statement
e Declarator
e Label

Operator o] 3¢ oJ&] AFZ] A4t 2L A Az
2 o8 £d4E st} De laratorﬂ %)
= & Zlo|th Label 9] % ¢ goto &o] ©]
Sl o] Al FE] 3k Al Ao A Al Bk

£9Z 23t Statement & - if, for, while, ... 3 2
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expr: nonnull_exprlist

exprlist:
/* empty */

{ $$ = build_compound_expr ($1); }

{ $$ = NULL_TREE; }

| nonnull_exprlist

’

nonnull_exprlist:
expr_no_commas

{ $$ = build_tree_list (NULL_TREE, $1);

| nonnull_exprlist ’,’ expr_no_commas
{ chainon ($1, build_tree_list (NULL_TREE, $3)); }

expr_no_commas:

cast_expr

expr_no_commas ’+’ exXpr_no_commas

{ $$ = parser_build binary op ($2, $1,
expr_no_commas ’-’ eXpr_no_commas

{ $$ = parser_build_binary_op ($2, $1,
expr_no_commas ’*’ expr_no_commas

{ $$ = parser_build_binary_op ($2, $1,
expr_no_commas ’/’ expr_no_commas

{ $$ = parser_build binary op ($2, $1,
expr_no_commas ’7%’ expr_no._commas

{ $$ = parser_build_binary_op ($2, $1,
expr_no_commas LSHIFT expr_no_commas

{ $$ = parser_build_binary_op ($2, $1,
expr_no_commas RSHIFT expr_no_commas

{ $$ = parser_build binary op ($2, $1,
expr_no_commas ARITHCOMPARE expr_no_commas
{ $$ = parser_build_binary_op ($2, $1,
expr_no_commas EQCOMPARE expr_no_commas

{ $$ = parser_build_binary_op ($2, $1,
expr_no_commas ’&’ expr_no_commas

{ $$ = parser_build_binary_op ($2, $1,

expr_no_commas ’ |’ expr_no_commas
{ $$ = parser_build binary_op ($2, $1,
expr_no_commas ’~’ expr_no_commas

{ $$ = parser_build_binary_op ($2, $1,
expr_no_commas ANDAND

}

$3); }
$3); }
$3); }
$3); }
$3); }
$3); }
$3); }
$3); }
$3); }
$3); }
$3); }
$3); }

{ $1 = truthvalue_conversion (default_conversion ($1));

skip_evaluation += $1 ==

expr_no_commas

{ skip_evaluation —= $1 ==

boolean_false_node; |

boolean_false_node;

$$ = parser_build_binary_op (TRUTH_ANDIF_EXPR, $1, $4); }

expr_no_commas OROR



w

70

80

100

105

4.1 Operator T A

35

{ $1 = truthvalue_conversion (default_conversion ($1));
skip_evaluation += $1 == boolean_true_node; }
expr_no_commas
{ skip_evaluation —= $1 == boolean_true_node;
$$ = parser_build_binary op (TRUTH_ORIF_EXPR, $1, $4); }
| expr_no_commas ’7’
{ $1 = truthvalue_conversion (default_conversion ($1));
skip_evaluation += $1 == boolean_false_node; |
expr ’:’
{ skip_evaluation += (($1 == boolean_true_node)
— ($1 == boolean_false_node)); }
expr_no_commas
{ skip_evaluation —= $1 == boolean_true_node;
$$ = build_conditional_expr ($1, $4, $7); }
| expr_no_commas ’7’
{ if (pedantic)

pedwarn ("ISO C forbids omitting the middle term of a 7: expression");

/* 3™ operand Tt X YT Mitsjs g g oo
$<ttype>2 = save_expr ($1);
$1 = truthvalue_conversion (default_conversion ($<ttype>2));
skip_evaluation += $1 == boolean_true_node; }
’:’ expr_no_commas
{ skip_evaluation —= $1 == boolean_true_node;
$$ = build_conditional_expr ($1, $<ttype>2, $5); }
| expr_no_commas ’=’ expr_no_commas
{ char class;
$$ = build_modify_expr ($1, NOP_EXPR, $3);
class = TREE_CODE_CLASS (TREE_CODE ($$));
if (IS_EXPR_CODE_CLASS (class))
C_SET_EXP_ORIGINAL_CODE ($$, MODIFY_EXPR) ;
}

| expr_no_commas ASSIGN expr_no_commas
{ char class;
$$ = build_modify_expr ($1, $2, $3);
/* °] 12 truthvalue_conversion “ 3252 32 ®=f.
class = TREE_CODE_CLASS (TREE_CODE ($$));
if (IS_EXPR_CODE_CLASS (class))
C_SET_EXP_ORIGINAL_CODE ($$, ERROR_MARK) ;

cast_expr:
unary_expr
| >’ typename ’)’ cast_expr Jprec UNARY
{ $$ = c_cast_expr ($2, $4); }

unary_expr:

primary
| %’ cast_expr ’prec UNARY

{ $$ = build_indirect_ref ($2, "unary *"); }
/* __extension__ £ =I'Y primary & < ®l -pedantic =] 2 & = TFf.
| extension cast_expr /prec UNARY

{ $$ = $2;

RESTORE_WARN_FLAGS ($1); }

| unop cast_expr /prec UNARY

{ $$ = build_unary_op ($1, $2, 0);

*/

*/
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overflow_warning ($$); }
/¥ £ 25| % 4 ¥s label 9 address & I E OFef. */
110 | ANDAND identifier
{ $$ = 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");
$$ = c_sizeof (TREE_TYPE ($2)); }
sizeof ’(’ typename ’)’ Jprec HYPERUNARY
{ skip-evaluation——;
120 $$ = c_sizeof (groktypename ($3)); }
alignof unary_expr /prec UNARY
{ skip_evaluation——;
$$ = c_alignof_expr ($2); }
alignof ’ (’ typename ’)’ Jprec HYPERUNARY
125 { skip_evaluation——;
$$ = 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 O;

if (pedantic && ! flag_ isoc99)
pedwarn ("ISO C89 forbids compound literals");
$$ = build_compound_literal (type, constructor);

ot

‘ )() expr ;)1
{ 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;
$$ = buildl (STMT_EXPR, last_expr_type, $1);
TREE_SIDE_EFFECTS ($$) = 1;

}

180 | compstmt_primary_start error ’)’
{
pop-label_level ();
last_tree = COMPOUND_BODY ($1);
TREE_CHAIN (last_tree) = NULL_TREE;
185 $$ = error_mark_node;
}
| primary ’ (’ exprlist ’)’ Yprec ’.’
{ $$ = build_function call ($1, $3); }
| VA_LARG ’ (’ 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 $$ = integer_zerop (c) 7 $7 : $5;
}
| TYPES_COMPATIBLE P ’(’ typename ’,’ typename ’)’
{
tree el, e2;
205
el = TYPE_MAIN_VARIANT (groktypename ($3));
e2 = TYPE_MAIN_VARIANT (groktypename ($5));
$$ = comptypes (el, e2)
210 7 build_int_2 (1, 0) : build_int_2 (0, 0);

}
| primary ’ [’ expr ’]’ Yprec ’.’

{ $$ = build_array_ref ($1, $3); }
| primary ’.’ identifier

$$ = 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; }
‘ Y40
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 [ 21
{ $$ = TRUTH_NOT_EXPR; }
sizeof:
250 SIZEOF { skip_evaluation++; }
alignof:
ALIGNOF { skip_evaluation++; }
255 H
typename :
declspecs_nosc
{ pending_xref_error ();
260 $<ttype>$ = $1; }
absdcl
{ $$ = build_tree_list ($<ttype>2, $3); }
265 /* STRING_.CST £ 5 % <1™ & STRING.CST & -Hrere=r. x/
string:
STRING
| string STRING
{
270 static int last_lineno = O;

static const char *last_input_filename = O;
$$ = chainon ($1, $2);
if (warn_traditional && !in_system_header
&& (lineno '= last_lineno || !last_input_filename |
strcmp (last_input_filename, input_filename)))
{

warning ("traditional C rejects string concatenation");
last_lineno = lineno;

)
-~
ot
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last_input_filename = input_filename;
280 }

compstmt_primary_start:
285 O
{ if (current_function_decl == 0)
{
error ("braced-group within expression allowed only inside a function");
YYERROR ;
290 }
/* =g °l level <IN Tk “IE <l FIF=~* o2
g As, oF= 4] BLOCK & 2F=I®H°F*r ™, block
Sl 2P Sle T subtree T V12 A A
el BT */
295 keep_next_level ();
push_label level (O);
compstmt_count++;
$$ = add_stmt (build_stmt (COMPOUND_STMT, last_tree));

y ey

e

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 2 27"l nested function £ °| jump ¥ % QUL label £ AT
% 7= 2 forward-declaration £ & 2 & =f. */
320 maybe_label_decls:

/* empty */
| label_decls
{ if (pedantic)
pedwarn ("ISO C forbids label declarations"); }

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 (1link));
C_DECLARED_LABEL_FLAG (label) = 1;
add_decl_stmt (label);

}

}
/* Typename & 2 % PF°r°f, identifier £ 2| nonempty list. */
identifiers_or_typenames:
identifier
{ $$ = build_tree_list (NULL_TREE, $1); }
| identifiers_or_typenames ’,’ identifier

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

compstmt_contents_nonempty:
stmts_and_decls
| error

’

/* compound statement & T X% J S & A& declaration £ * statement
S99 (FH label Hl & Ts &° AEe) nonempty * == 5.
NOTE: % ®| & declaration £ 2F<l* label & ® 2 °r= U= =I; °l A °| natural
extension 2% 2 24 S AF 2, label &F°l* < attribute £ 2 declaration
o2 prefix attribute £ F°l &g 2= 2. */

stmts_and_decls:
lineno_stmt_decl_or_labels_ending_stmt
| lineno_stmt_decl_or_labels_ending_decl
| lineno_stmt_decl_or_labels_ending label

{

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

}

| lineno_stmt_decl_or_labels_ending_error

’

lineno_stmt_decl_or_labels_ending_stmt:
lineno_stmt
| 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

’

lineno_stmt_decl_or_labels_ending_decl:
lineno_decl
| lineno_stmt_decl_or_labels_ending stmt lineno_decl
{ if (pedantic && !flag_isoc99)
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

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
| lineno_stmt_decl_or_labels_ending_error lineno_label

’

lineno_stmt_decl_or_labels_ending error:

errstmt

| lineno_stmt_decl_or_labels errstmt

’

lineno_stmt_decl_or_labels:
lineno_stmt_decl_or_labels_ending_stmt
| lineno_stmt_decl_or_labels_ending_decl
| lineno_stmt_decl_or_labels_ending_label
| lineno_stmt_decl_or_labels_ending_error

errstmt: error ’;’

lineno_stmt:

save_filename save_lineno stmt

{ if ($3)

{

' STMT_LINENO ($3) = $2;
/% 72?77 $ == 2=l statement °I “WTF filename 2 7% T

lineno_label:

TP A2 AX Y, GIRe CIT e CIM Fe

g & A, °l F AT tree level 1M inlining €

A OH O} w OF BFAfBF A O] o o] .
1‘J rt %\j Jcﬁg T.JE j Ir-

save_filename save_lineno label

{if ($3)

{
}

STMT_LINENO ($3) = $2;

/* Decl T °i lineno
B I ] B T = Bl i B B O °] 12 statement label £ °] ¥ =F &
context “N°l* shift/reduce conflicts T = °I " < °i™

el =t */

lineno_decl:

T MFrE o YL decl 2 AL

=

save_filename save_lineno decl

{}

poplevel: /* empty */

{83

add_scope_stmt (/*begin_p=*/0, /*partial_p=+/0); }

*/

3
-

=
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(1) inti=1+2;

R AAZA DL L+ 2 QUL o BA AFEAN A HES ), POz 3
A B33} operator A AL HEE 312 A operator E3# A 9] token ‘=" Flo] Y27 &

U
o, $2l= Bd4A S Zﬁﬂ Flabel o] init P olgh= ZS & 4 Aol AA init 2R A “1
+ 272 ojE A ﬂilﬂ%zl A9 BT E 3}

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

o] HE | A atsjH}of & HE o] QT expr_no_commas 2Hl Q1d], A A $prefix/gee/c-parse.in
ItdE B SAARE, foken 47, =, ¢/ <%, LSHIFT, RSHIFT, ARITHCOMPARE!,
EQCOMPARE, ‘&', ‘|, *7 ¢] A%, 25 parser_build_binary_op () &<l 23l A 2] 2= OJX]
t}. ANDAND, OROR, ‘+=", -=" 559 operator &] 3% t}2 7| —rﬁé‘ o] X =, Lof thaf A
T ot A A& B Aot

(2)inti=1+42%*3;
o] oAl = A&}t v 7HA| 2 B parser_build_binary_op () <ol &siA] A 2= o Xt}

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

L)AL >, < ¢} 22 i operator & 7F=31th
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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 && 0x{0;

token ANDAND 2} OROR 2 4| & u}Xx| %9 += parser_build_binary_op () &+E B3l A, tree
node 7} FAE A, F 71 truthvalue_conversion () <ol 2|3l A boolean_true_node -2
boolean_false node 2} B] = o] Xt} o] & E3] A $preﬁx/gcc/c common.c 3¢ of] AT 01 3
+= A W4 skip_evaluation ol ¥k o] = A H ).

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)inti=17?2:3;
x| =, 23}

IF 2&2& Al 4 J= .. 7 ... ¢ ... F29 A$, operator Ao =
2 © 2 = build_conditional_expr () gl 2J3]A tree node 7} F+AA= Al =¥, token ‘77 Ut
off FA = T4 tq-E]—/H 'A-/] “?’ﬂ Tol HAEA H o, F3 4o th 3 true, false +

|
truthvalue_conversion () Sr<=of A A= Al H ot
(5) inti=a=2;

o] #+= 4F, inti 7} A AH 7] ﬂoﬂ a E} HE7F ol A A= o 78 = e W, a 9
TE A S, 2o 3 AAE W iof] WA H=d, ool i A 2]+ build_modify_expr
() &=ell -JOHH Xiﬂlﬂﬂoi At

(6) int i =a+=2;

o] AL 99 oA (5) & uFR7FA] & build_modify_expr () 5ol Q1A A7} H oA H,
o] ‘4=’ ®u} o} 2}, token ASSIGN 08 B »nE Ao tis] g stA At

0

2
4

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

ol oAl AlE A (1) AA} 2oty & 5 AARL () E EFHF] Q7] "o, 2F thE
ouE 7IA A "t} expr 2P o)A build_compound_expr () & —,—7]— TEHA He=d, o &
Fo A= 39 2hd 2l nonnull_exprlist oA AU tree node 5 COMPOUND_EXPR tree
node £ o|-&3to] E]2A At 319 2 ¢l nonnull_exprlist E]-ﬁ“ A= 1A 319 gl
expr_no_commas = build_tree list () 2 E3F ZH#A Et} ‘+’ operator 2 23] AAHE= 212
A A ANA om] A5t

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) inti= (int ) *
o] o A2} 2L cast E L IE= THA
=

7] $18l A, ccastexpr () &=
&) A, build_indirect_ref () TS AH317) %D‘r.

m&

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);

ﬂﬂgﬁ%ﬁ@)ﬂHaEOMWﬂﬂﬂHﬂ%xmm%ﬂiﬂ@ﬂqsmdA

A A2 esizeof () 20l o34 o] o] 2 A At} sizeof 9| 7
g, drdez %9 2T 9
Asie BE wd4o Fol 24 Artn & 4+ A& Atk

init -> expr_no_commas
expr_no_commas -> cast_expr
cast_expr -> unary_expr
unary_expr —> sizeof unary_expr
sizeof -> SIZEQOF
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);

1dent1ﬁer =

Ao g B

4%, GCC 01]

Gl o'ﬁ AHMAE d€E F
a, Hol &<¢d] FA7 &4 Adth &, unary_expr gh#l o] &
gl fe)
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9] AA sizeof £} A2 v|EhH, HrolEol= ] E 8 sizeof & A Y 5%15}3} sizeof o 7
2, c_sizeof () g4=of 2] 5] A A 2= 93]] vk alignof 9] 79, c_alignof_expr () &< &2 c_alignof
() &geoll gl A A2l A At

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

O]E{?ﬂ- 46%*‘./] d-%-, 27, build_unary_op () ol oJafiA 227t HAAA H=d, EE
+, -, ++ 55 A7 gt ... EXPR 7}t ﬁl‘j’ﬂ Al =, unop HE | Ao wE EF A
= @7‘3:5}74] %1:]—,

(12) int i = a++; int i = a——;

o] oA H o—r, 19 (11) oA Ll v7EAI = build_unary_op () &l YsiAl 27t =
o, ‘44 o A<, POSTINCREMENT EXPR tree node 7} ‘——' 9] A< POSTDECRE-
MENT_EXPR tree node 7} A A "Act ol8dt A2 A4 H+= 2p-L primary 2}
ol A A 8] 7} o] Fo] A A Atk

(13) int i = a[l];

o A A9, wGe] 2 WA L4F A i o WA Hw, F
8 3

E Wi
primary 2t A olF o] 9lt}. a[l] 42 build_array_ref ()
A A AT

(14) int i = a.b;

H%%H A ste 2

a
ol oA A2l 7} o] Fof

O] AL a LAY b FZE 727 = AJAZHA, a.b 2] FH-L build_component_ref () =

of oA A= A7 Ak
(15) int i = a—b;

o] A= a FAH LA b EAE FZZ MW, build_indirect_ref () & S A 73t expr &
build_component_ref () &5 F3N A, AA| a—b & XA3}HA HAch

(16) int i = ({ int a = 1; a; })

Braced-group &84 of] thsiA B E A 2 ({ 3 FEHZE YR g rx 53

& slow, dupHon aHDP return & W i o] A Ak GOC olA o2 Az

t‘o]"?.j 2 ({ token & WS A%, keep next level () $F<2}, push_label level () &< =
11, COMPOUND_STMT tree node & 9= & statement tree o] F7}31A "k oA, %

7] A o] #EF AT, compstmt_nostart ZHHl-S T3 A, statement S X 2|5}, 2o )3

COMPOUND_BODY & 3= =315 npx]uto]], STMT_EXPR tree node & 743 & 2% 617

2‘4 i

Aok ofol] that A% AL e BANA A 2 Aoltk

(17) int i = abe (1);
o] xH 49 FL abc T TEo OIS 2SS | ] ettt 2, o] H e g4 £
A& Al B8 3 primary 2R o] F el FH o] 9l o1 build_function_call () g9l ]3|
Xl AE}3} tree node 7} W= XA HTh
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A
Statement X &A1 9] A C Aojo A $ &

& e X2 gy 3tolth 8 Tl A &4 93, Nested
function %, ({...}) B4 WRAME & 5 Utk o] a9 AMoA AFstar A+ A2 ({..}) &4
A Yo 2AFIA = & statement TAA O il A AFdA et B2 T4 52 netsted
functlon oA Adxl= A7 34 vzt & 4 ¢S 3]\0]1;].
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46

/% °®
stmt:

label £ 2 E Y= &2, 2™ T statement & °§% U =t.

compstmt
{ stmt_count++; $$ = $1; }
expr ’;’
{ stmt_count++;
$$ = c_expand_expr_stmt ($1); }
c99_block_start select_or_iter_stmt c99_block_end
{ if (flag-isoc99)
RECHAIN_STMTS ($1, COMPOUND_BODY ($1));
$$ = NULL_TREE; }
BREAK ’;
{ stmt_count++;
$$ = add_stmt (build_break_stmt ()); }
CONTINUE ’;’
{ stmt_count++;
$$ = add_stmt (build_continue_stmt ()); }
RETURN ’;’
{ stmt_count++;
$$ = c_expand_return (NULL_TREE); }
RETURN expr ’;’
{ stmt_count++;
$$ = c_expand return ($2); }
ASM_KEYWORD maybe_type_qual ’(’ expr ’)’ ’;’
{ stmt_count++;
$$ = simple_asm_stmt ($4); }
/* °] Ag S °| output operand £ 2F T I $ | . */
| ASM_KEYWORD maybe_type_qual ’(’ expr ’:’ asm_operands ’)’ ’;’
{ stmt_count++;
$$ = build_asm_stmt ($2, $4, $6, NULL_TREE, NULL_TREE); }
/* °I A2 input operand £ = Tt F T A § °l<F. */
| ASM_KEYWORD maybe_type_qual ’(’ expr ’:’ asm_operands ’:’
asm_operands ’)’ ’;’
{ stmt_count++;
$$ = build_asm_stmt ($2, $4, $6, $8, NULL_TREE); }

/* °l A2 clobbered register £ & Tt F T A § . */
| ASM_KEYWORD maybe_type_qual ’(’ expr ’:’ asm_operands ’:’
asm_operands ’:’ asm_clobbers ’)’ ’;’

{ stmt_count++;
$$ = build_asm_stmt ($2, $4, $6, $8, $10); }
| GOTO identifier ’;’
{ tree decl;
stmt_count++;
decl = lookup_label ($2);
if (decl !=0)
{
TREE_USED (decl) = 1;
$$ = add_stmt (build_stmt (GOTO_STMT, decl));
h
else
$$ = NULL_TREE;
}
| GOTO ’*’ expr ’;’
{ if (pedantic)
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 2| M scope £ AN S AMTFA T block £. */
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 < c99_block_end & *I2 °I:£ production £ £ compstmt “f
RECHAIN_STMTS ($1, COMPOUND_BODY ($1)); $$ = $2; & =% 2ZF A= .
$1 2 c99_block_start 2 r3 c99_block_end < $2 el =f. */
95 ¢99_block_end: /* empty */
{ if (flag-isoc99)
{
tree scope_stmt = add_scope_stmt (/*begin_p=*/0, /*partial_p=+/0);
$$ = poplevel (kept_level_p (), 0, 0);
100 SCOPE_STMT_BLOCK (TREE_PURPOSE (scope_stmt))
= SCOPE_STMT_BLOCK (TREE_VALUE (scope_stmt))
= $3;
}
else
105 $$ = NULL_TREE; }

/* lineno_labeled_stmt < ®| % °F % 2F, C99 “H°1* <] block & < °|. */
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 Yprec IF
130 { c_expand_end_cond () ;
/* ° 32 simple_if “H =HAl °1 7] & =f°te =, 2 12 empty if
else statement °l =fe JF di°re J22 S=°F 1% &

=N °l=r. 5 7F stmt_count & Y0 S =& THF °] A Q) nested ‘if’
2 35 U™ error & % Tt */
135 if (extra_warnings && stmt_count++ == $Jitype>1)

warning with_file_and_line (if_stmt_file, if_stmt_line,
"empty body in an if-statement"); }
/* c_expand_end_cond ' 2F call °I = c_expand_start_cond
A =g =3 WU g F P 237 F
140 crash °F 2raier=t. */
| simple_if ELSE error
{ c_expand_end _cond (); }
/* S = 2r=* WHILE_STMT 9| condition £ °®HA=r7 T <l
WHILE_STMT node & build ®H°F Tr=f. 2 =f* STMT_LINENO
‘‘while’’ & T Y°fe 2 7= 7%, close-parenthesis

TYTe 2 YN Fe oA,

wjo

3

{0

[

c_begin_while_stmt & WHILE_STMT node & P2r&°r& =i,
F=le “T% °l condition = “fg T ¥ g Mg & =%
150 c_finish_while_stmt_cond ™ ™ F=f. */
WHILE
{ stmt_count++;
$<ttype>$ = c_begin_while_stmt (); }

) (7 expr 7) )
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 ’)’ 7;°
{ 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 O; }

185 ;
/x °1 A asm (¢‘addextend %2,%1’’: ‘‘=dm’’ (x), ‘0’7 (y), “‘g’’ (xx)) <M
Y™ 2 A colon 22| ST operand £ °| =F. */
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); }

/* e closeparen 2| number ™| I statement £ 2| number °|=f. */
215 simple_if:
if _prefix c99_block_lineno_labeled_stmt
{ c_finish_then (); !
/* c_expand_end_cond “f 2F call °f = c_expand_start_cond
=i st 23 TAT JATEE o=,
220 crash ~f grafiere=t. */
| if _prefix error

|4
al
A

)

if_prefix:

225 /* =l Yr= A IF_STMT & condition £ ©®H& °F7 T <
IF_STMT node £ build ®°H°F TF=f. 2 =f* STMT_LINENO
L if & 2T 22 TR 71 %], close-parenthesis
T EYTE 2ES U7 el

&0
o
04

{0
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c_begin_if_stmt & IF_STMT node & PTr&°r& =i,
$=le “T% °l condition & = T ¥ g *Mg & A= %
c_expand_start_cond 7 T TFef. */

IF
{ $<ttype>$ = c_begin_if_stmt O; }
>(° expr )’
{ c_expand_start_cond (truthvalue_conversion ($4),
compstmt_count, $<ttype>2) ;

$<itype>$ = stmt_count;
if_stmt_file = $<filename>—2;
if_stmt_line = $<lineno>—1; }

/* °1 32 stmt 9 °F¥ routine °| . g 58 ATHE A,
§ 2 UF DO statement & 9 °H TFY, 2°512 2 5% test & °IY
dEleERES TN AC Y A Y. */

do_stmt_start:

DO

{ stmt_count++;
compstmt_count++;
$<ttype>$
= add_stmt (build_stmt (DO_STMT, NULL_TREE,
NULL_TREE)) ;

/* Parse error I &7 TF do-statement & CHA &
a2 2o °t: event °I* codition 2 X3 & X Tref.
2% Fe IS, $ =& RTL-generation =l crash
D= i B O */

DO_COND ($<ttype>$) = error_mark node; }

c99_block_lineno_labeled_stmt WHILE
{ $8 = $<ttype>2;
RECHAIN_STMTS ($$, DO_BODY ($$)); }

for_init_stmt:

xexpr ’;’
{ add_stmt (build_stmt (EXPR_STMT, $1)); }
| decl
{ check_for_loop_decls (); }
Xexpr:
/* empty */
{ $$ = NULL_TREE; }

| expr

oAl ol RE C Aol9 statement EHAo] el A AHREE 57} S4Aow IF Lo thalA

Fop =2 B4

(1) it (1) { }
U

AWA 2N, 7HF 7| R F QA if 2H A4S YERR Zojth AA R if FES A 5HA HE 2
Wl O gelect_or_iter_stmt ¥ A|Z3tta & 4 9o, IF token 2 Wik uff, c_begin_if stmt
() &5 SlA IF.STMT node & i, (...) 782 Agst ¥, cexpand_start_cond () &

2 s
FE B3, condition & A Hwl, o] T4 BRANA RE else o TG 7} o7
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oA XA Hth o] A BF X st thH, cfinish_then () 47} 3 %ﬂ o], then-cluase 4] u}
XA ATk oAl F ol else 9F T FEo] A 9F7] wjol, mpA 2O 2 c_expand_end_cond ()
g SAA FE A s gssHA At

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
cast_expr —>
unary_expr

-> expr_no_commas
-> cast_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 { }

FHA A A= AA = A A else 7F 22 FEf QA A & A7 THE Rl Jttd
select_or_iter_stmt Z}H o A] %] ﬂ BB 9] Ao|t}. else 7} Al 2 = R R0, c,expand,start,else
() &=l .:]SH A else F& o] o] FFE = AFA S L], else 7 0] E%-S wl], c_finish_else

0 Hr2 5
)F+=E =

Sk 473 if FEOl e w919l o A% BH 7k = ¢ expand end cond
31A 2l o

ﬂP[N' HHN'

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

(8)if (1) { }elseif (1) { }
AW A, A8 AN i FES b H 2 YEE 0 e, Yoo Tl A2
A€ ¢ AP Aol et if e 99l ce ol 2ol B Yl 5140) ol LefAeta
Fo gk 5,
if (1) {

m°*'
Jl
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2} o] A st A} A, AZsiA AeleA Aok B2 {, } token & TS wf o] F o7
= operation o A&} A== A 7 < o

Eches =
Bate] A W oA o of 1% A= o] 2| A F k. 2pA & operation o Th e 4

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 (;5) { }

C Aol Mg for RO YA ol HES hap. F4o] HE B i
select_or_iter_stmt 2h#lo A BF A7} At & 4 QlZl31, FOR token & ¥hgtZ ¢
FOR_STMT tree node & T4 3t & addstmt () & statement-tree o T 3t} for 22
2, 2740 (... ) Abelel 3 77} EA3HA F =, for_init_stmt P83} xexpr ghd o] 27
t}. forinit_stmt 2h@e] AL for T E AHA A= B2 T4l & 4 YA v A
of thsk Feoj 7t £ 5= 7] wh2oll, i A% 7Hsste & vhE g o]t xexpr
il g Z3st YA v F@A o] YR EXEA ks = A7 wfFol 1o thst
T 719 AL Wik a9l AA { ... } Aol £A)3}= statement -2 declaration
¢99_block_lineno_labeled _stmt 28 oA %] 8] 7} o] F o] X Al H t}. select_or_iter_stmt zHH-S
H AR AAE = FORSTMT tree node 9] operand 4], FOR_.COND ¢} FOR_EXPR
7 AR o] HoXthes A & T 5 A= Aotk 28 AA S ARl tisiA &= ths A
oA AFE Zolth

H,
M
i)

=]
h=)
2
N
R
f

e 2
HErodrS 4> 2o

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);

$19] for &N A= Yace Y A 2] 34 S compstmt_or_error 2HH R W o] £ A gk, o} &)
BB = select_or_iter_stmt &S 7| & AH S = E SHZ T} & LFSHH compstmt_or_error
g R A& A9, Eo] YF ZojA 7] wjFeltt. AA do while +F9] AEFEES A4H
E DO token € Tt2 wlj, DO_STMT tree node & A 5t1, DO_BODY Z 4

c99_block_lineno_labeled_stmt 2@ oAl 3| A 3F node & SE3A Aot 183 FHojl Y=
condition ©f] T3} tree node 2] AL, DO_.COND o] 5Eo0] A "t} o774 DO_BODY,
DO_COND <+ Statement tree node o A H22 317] 9 3} accessor macro ©]Tt}.

|o
fu
{IE
o o

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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29 A AL} v A Tk, 7 A A 7F T2 while 2ol T Al ol = F 3R} o] while
T8 A g WL ofg e} 2t} WHILE token & Wik o), c_begin_while_ btmt e s
Z3}A) = 12, condition = %H ’ﬁ, 3l & truthvalue_ conversion () T+E AR &,
c_finish_while_stmt_cond () $+E TEFT 22X, condition < v} 7] v, WHILE_.BODY
accessor 9 ¢99_block_lineno_labeled_stmt =} o] /\1 3] A3} tree node & 5230 2 X, while
ol o gt s A o] upx] Al Ht

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 T-&of tha]A] Lo}H A, SWITCH token 2 WHyk-S uff, c_start_case () T7F &5 o]
%713} 5] 31, ¢99_block lineno_labeled stmt 2} =3 o] T3 &, c_finish_case () 7 &Y
Al "t} 99 _block_ lineno_labeled_stmt 2}l of] 4] @A 5}= operation ol thsfA] & T &

CASE token & W& wl @}, DEFAULT token & W& ull, do_case () $+4=7} E%Q | =™
BREAK token & WhygkS wl], build_break_stmt () <=7} EEQ o], statment tree o F7}= A
Hrt

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 %3 2]

Declarator £842] 4%, 9114 AF & “Data type o A4SHE L8 o L5k Y yace
SAE AR hof, oA L

Eoete A4S 7R Jlon, 01 n] flo A sk 2ol s Al
t}. A2 A2 gl w3k A 3=0, *_nested_function @ o] 1

r[r

ol t}.

pa)

decl:
declspecs_ts setspecs initdecls ’;’
{ POP_DECLSPEC_STACK; }
| declspecs_nots setspecs notype_initdecls ’;’
{ 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); }

o

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

push_function_context ();
if (! start_function (current_declspecs, $1,
all_prefix_attributes))
{
pop-function_context ();
YYERROR1;

}
}

old_style_parm_decls

{ store_parm_decls (); }

save_filename save_lineno compstmt

{ tree decl = current_function_decl;
DECL_SOURCE_FILE (decl) = $5;
DECL_SOURCE_LINE (decl) = $6;
finish_function (1, 1);
pop_function_context ();
add_decl_stmt (decl); }

notype_nested_function:
notype_declarator

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

push_function_context ();
if (! start_function (current_declspecs, $1,
all_prefix_attributes))
{

pop-function_context ();
YYERROR1;
}
}

old_style_parm_decls

{ store_parm_decls (); }

save_filename save_lineno compstmt

{ tree decl = current_function_decl;
DECL_SOURCE_FILE (decl) = $5;
DECL_SOURCE_LINE (decl) = $6;
finish_function (1, 1);
pop-function_context ();
add_decl_stmt (decl); }

old_style_parm_decls:
/* empty */
| datadecls
| datadecls ELLIPSIS

/* ... & varargs function T = 7 1 947 g .
{ c_mark_varargs ();
if (pedantic)
pedwarn ("ISO C does not permit use of ‘varargs.h’"); }

/* IS 2 lineno_decl < decls, decl & ZF2 Z 2=, 2 £ °| nested

function

2 CIYerA ge WY Mt el

*/

2 £ ¢ old-style
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parm decls & < °I & & . */
lineno_datadecl:
save_filename save_lineno datadecl

{}

datadecls:
lineno_datadecl
| errstmt
| datadecls lineno_datadecl
| lineno_datadecl errstmt

’

/* = 97 °1M prefix attributes & 1= ¥ Fec=l, 2

N
conflicts & 212 77 =% °I%: § =& attribute suffix &

2 reduce/reduce
7F 7 function decl

g CIA°r2 e =, first old style parm °l| attribute prefix & I Tl
function defn & A °TX Q== 2k & . */

datadecl:
declspecs_ts_nosa setspecs initdecls ’;’
{ POP_DECLSPEC_STACK; }
| declspecs_nots_nosa setspecs notype_initdecls ’;’
{ POP_DECLSPEC_STACK; }
| declspecs_ts_nosa ’;’
{ shadow_tag_warned ($1, 1);
pedwarn ("empty declaration"); }
| declspecs_nots_nosa ’;’
{ pedwarn ("empty declaration"); }

o}
¢)
e,
o
-
o
-t
o
(=1
B
(o
1>
=2
°
<
£
)
rlr
(o]
o,
>
©
o

T
Label & 4-2 7|27 <l
statement T 3F label & <141 31T},

| Agstel7] W], izl thAl AFeAE GATh

d0] label & E33t1 Qo 3 switch FEONA] AFRE = case Fof st

/¥ 2| H & % 2 label. Jump label £ * case label £ & % TF & G Yrer.
ANSI C & statement & SF I label £ X %2 =& =T
compound statement T °IM= 2 g =Tl */

label: CASE expr_no_commas ’:’

{ stmt_count++;
$$ = do_case ($2, NULL_TREE); }
| CASE expr_no_commas ELLIPSIS expr_no_commas ’:’
{ stmt_count++;
$$ = do_case ($2, $4); }
| DEFAULT ’:°
{ stmt_count++;
$$ = do_case (NULL_TREE, NULL_TREE); }
| identifier save_filename save_lineno ’:’ maybe_attribute

{ tree label = define_label ($2, $3, $1);
stmt_count++;
if (label)
{

decl_attributes (&label, $5, 0);

$$ = add_stmt (build_stmt (LABEL_STMT, label));
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else
$$ = NULL_TREE;

2%, AA label o] oA TAH A H=A ofeol A AT HES B

int main () { int i; lab: i++; goto lab; }

99 crﬂxﬂ‘* ghl 3 A AsE Aok AA ehillS AAst B2 A sHA
9] label H&o|n], AA S xq_/]ﬂ EEH define_la el ()
Ao i LABEL STMT tree no

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

Al 5 A Function

o] o= GCC oA AHEH = T 2F ol thaf A °‘°} HAARE ol i E YEE = 2E 59 2
=°] oju] floA FHEF AT AEE FAH Atk S HolA A s xFe=w F+E F
o2 5 98¢ St Bl dalAE A UL BUR o)a|F 4+ 9L Aol 7] wlEol, oAl 2]
F83 L 21zke] gelel EARS ul, oW g R FF o] o] Fol ik A Zom, To] P A of
ALY Sy dopu w2 SAT

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
{ POP_DECLSPEC_STACK; }
| declspecs_nots setspecs notype_declarator
{ if (! start_function (current_declspecs, $3,
all_prefix_attributes))

YYERROR1;
}
old_style_parm_decls
{ store_parm_decls (); }
save_filename save_lineno compstmt_or_error
{ DECL_SOURCE_FILE (current_function_decl) = $7;
DECL_SOURCE_LINE (current_function_decl) = $8;
finish_function (0, 1);
POP_DECLSPEC_STACK; }
declspecs_nots setspecs notype_declarator error
{ POP_DECLSPEC_STACK; }
setspecs notype_declarator
{ if (! start_function (NULL_TREE, $2,
all_prefix_attributes))

YYERROR1;

1
J

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;
finish_function (0, 1);
POP_DECLSPEC_STACK; }
setspecs notype_declarator error
{ POP_DECLSPEC_STACK; }

/* °©] 12 function definiton & % *|°] <.
I ¢ openbrace & F *I°I” ¥ °ll syntax error & 2riTr=r. */
compstmt_or_error:

compstmt

{}

| error compstmt

’

oFFE = C ojol A dE AAT m), AREH = 7124 2ol disl] A do} HAE, #4122
2+ 49 prototype = A AT W] By S Lol & parameter o] 2 & A= YL 3 I A

HA A7) v

(1) void abe (void);

87 A A, B4 prototype o T3 4] Lobr w2 shap ofels] £ 34 0] o] WA

=X B &7 A 9, 349 prototype 7%, fndef E‘rﬂ‘ % AR A ka1, A7 A A= = 25 v

I s 301315} A A 5 Sty 28 Heop & 1,15‘_01 notype_declarator
)

g, o] REAA T+E ﬁﬂ CALL EXPR tree node £ AA A "t AA parameter

MNAA H= —‘T'—-E—./] parmhst,or identifiers 2l = Z_&f?}ﬂ] A 243 oF &l d], parameter
43 ) of @ & operation ol o] £l XA & Hob & Aoltk. olol that A% AFE
2 AN Sgol B Aol
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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 A9 2det main F4E A AS GCC oM & ofefe} o] A& gttt

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 39S BEAS] B SAA T S4E A ASHE fndef 2 o] A= param-

eter & 3 A St 3 start functlon () 5 F3A %V\«] AZS gela, AAE { L P E
U, finish_ fanction () = s3lA &9 22 ¢8A "t —Hﬂ XJ EE H ‘3"3317\] vk A
Al g42] parameter = declarator 2}3 Oﬂ /\1 A7 Dt AR S 3T £ QS ,\O]T/} ‘6]—
A2 C Ao 27]9] parameter style 2] 7%, old_style_parm_decls E‘r 1o A 28] & 3HA =t}
Old style ©] parameter =3+ 2] 2] 7} & A -F, store_parm_decls () T+E F3|A, A A 2
St parameter & ¥ AY U"“«l A ojof A7gstA ok

3Zm74MN

e

(3) int main (int arge, char *argv[]) { }

AR A2, 92 oA = I'/‘reﬂl AA & parameter & 418k ?'{3 £ 7HA 2 At} &
Al AFFP=o], Parameter 9] 7%, declarator 2hl ol A 2] 2] 7} "t} ZF parameter 52 parm
ehalol A A2l 7k | F, pushparm_decl () 4ol &34 2ol 7] H v, getparm.info () T4
o oJafA] & R parameter £, U450 CALL_EXPR < W& uj, 29] th & QA2 Eo]7}
A H .

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, ...) { }

o] o= $]st ¥ o] girhwl, ELLIPSIS 7t 243k 29 Zlojth. GOC o] A o|efa
ELLIPSIS 2 vt of, o} 2 <1z} o8 A& get_parm_info () -2 &= uj, ELLIPSIS Y
e 45, QAR 0 £, obd 47, 1 & Fohe Holth
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; { }

o] dAe AL, Old style parameter 7} & Aol i3t Ao zx, e A & AL
old_style_parm_decls F/]-““ oA el Azld A O]E]' tfREe ﬂ-% o] Xﬂ% oldﬁtyle _parm_ decls E]—
Woll A 1 Hol7pA| gk, AR R o] @ﬂxﬂoﬂfﬂ% int a; &} 22 W AAdo] EAjst7] wjFol,
AA (.. ) =2 E?ﬂ’”oqo‘t Hoh ) Fo] = W49 Ao 01‘%4 Al o] A =A]of| of 3i
A58 Qe el 918 Aolth ARAL Aol AAL The EANA A5 Aol
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 -> ’}’

A9 JAE EMA & 4 AAA T GCC T+E M ASt= AL parameter = Zi]ﬂ b‘]u_f start_function =

2 finish_function 2 & X g Ht}= /\]-/“ S ERAR{FL2} 22 uZse] F$ COMPOUND STMT
AT AL ¢ 4 9 el
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