
Lang hooks \� @/
�#�. . .

&ñ
"é¶�§

2004�̧� 2�Z4 23{9�
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����"f GCC \� @/ô�Ç n��7��Ðo� ½̈�̧, ��{9�[þt_� %i��Ö̧, Õª
o��¦ 3 ÅÒP:\���H ����̂&h���� ½̈�̧ x9� ½̈$í
\� @/K�"f ���/åL
�%i���HX< s�]jÂÒ'���H �̧�FKm�� GCC ?/ÂÒ&h���� ½̈$í

�\¹�èכ @/K�"f ·ú����� �Ð�� ½+Ëm���. ���$� 'Í	���P:�Ð ½̈�̧�̂ ���%i� ���Ãº��� lang hooks \� @/K�"f ·ú��� �Ð��x_þv
m���. s���� ÅÒ�̧ F�p�e��>� {9�#Q ÅÒr�l� ��³1Ñm���.

V� 2 â�
 Lang hooks

2.1 Lang hooks �+ �]��̀Ë

Lang hooks �Ér y�� front-end [þts� ���Ér front-end ü<��H Z>�>h�Ð ����� �¦Ä»_� [O�&ñ
s���, '��1lx���½Ó[þts� É+½¹כ��9
�â
Äº GCC (����{9��Q�� Õª\� @/ô�Ç Ãº'���̀¦ ½+É Ãº e���̧2�¤ ��º��ô�Ç ���'��̀s�Û¼s���. y�� [jÂÒ&h���� ���½Óõ� %i��Ö̧
�Ér ��A�\�"f ú́�½+É �.���s	כ

2.2 Lang hooks �+ Ä©�¿

Lang hooks �Ér y�� front-end [þts� �̧¿º �����_� �¦Ä» lang hooks [þt�̀¦ ��t��¦ e��_þvm���. Õª\� @/ô�Ç ½̈�̧�̂��H
$prefix/gcc/langhooks.h \� ������÷&#Q e��Ü¼ 9, ÕªaË> 1 ��H Õª\� @/ô�Ç ½̈�̧�̂_� ��¹�èכ #Qb�G>� s�ÀÒ#Q4R e����H
t� Õªo��¦ Õª\� @/ô�Ç ½̈�̧�̂ ½̈�̧\�¦ ��\P�ô�Ç �.���9�m}	כ
s� y©�_���H C ���#Q\�¦ l�ï�rÜ¼�Ð ���$í
K� ������HX<, Äºo��� ��6 x
���H C ���#Q�� ��6 x
���H struct lang hooks

lang hooks �Ér $prefix/gcc/c-lang.c \� ������÷&#Q e��_þvm���.
C \�"f ������ô�Ç lang hooks �<ÊÃº[þt_� l�0pxõ� %i��Ö̧\� ·ú����Ðl� s����\� Äº��� struct lang hooks �̀¦ ½̈$í

�

��H �_¹�è[þtכ l�0px\� @/K�"f ���$� ·ú����Ð��.
name

Front end \�¦ d��Z>�
�l� 0Aô�Ç ë�H��\P�. \V) “GNU C++”.
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struct lang_hooks

{

const char *name;

size_t identifier_size;

void (*init_options) PARAMS ((void));

int (*decode_option) PARAMS ((int, char **));

void (*post_options) PARAMS ((void));

const char * (*init) PARAMS ((const char *));

void (*finish) PARAMS ((void));

void (*clear_binding_stack) PARAMS ((void));

HOST_WIDE_INT (*get_alias_set) PARAMS ((tree));

tree (*expand_constant) PARAMS ((tree));

int (*safe_from_p) PARAMS ((rtx, tree));

int (*staticp) PARAMS ((tree));

bool honor_readonly;

void (*print_statistics) PARAMS ((void));

lang_print_tree_hook print_xnode;

lang_print_tree_hook print_decl;

lang_print_tree_hook print_type;

lang_print_tree_hook print_identifier;

void (*set_yydebug) PARAMS ((int));

struct lang_hooks_for_tree_inlining tree_inlining;

struct lang_hooks_for_tree_dump tree_dump;

/* ¬º¦¸̈Öá¬È ¡Áכ ³́Éå entry ¤Ûå¬Ûå ¬º¡È¬¹ £Íø¬ÆªÝîªÈ¬¼. ¡Æ¦È¡¼ ¢ÑÞ

langhooks-def.h ¬½ langhooks.c ¦Ûå §Éó¡¹ ­¼­Íò³µ ­Á¬¸¬¶

³Éî£È¤´. */

};

ÕªaË> 1: struct lang hooks _� ½̈$í
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identifier size

sizeof (struct lang identifier), s���Ér	כ make node() �<ÊÃº�� language-specific slot [þt�̀¦ 0Aô�Ç Ø�æì�r
y� 	�H identifier node [þt�̀¦ ëß�×¼��HX< ��6 x|̈em���.

*init options

Front-end \�¦ ½̈$í

���HX< ��6 x÷&��H þj�í_� callback Ü¼�Ð+�
decode option õ� °ú �Ér ���Ér call [þts�  ñØ�¦÷&l� s����\� ¹ô�Çכ��9 çß�éß�ô�Ç �íl��o\�¦ Ãº'��½+Ëm���.

*decode option

éß�{9� option (�Ð:�x -f<�Ê�Ér -W<�Ê�Ér +�Ðr����
���H�(þt]	כ �̀¦K�$3�
���HX< ñØ�¦÷&��H�<ÊÃº�Ð+������
�Ð option vector\�¦�������.s���"��Érëß����#Q	כ option �̀¦K�$3�
�%i������Õª�s���6 xô�Ç	כ command-
line �����[þt_� ��� ñ\�¦ ìøÍ8̈�K��� 
� 9 ëß���� ���d��ô�Ç option s� \O������ 0 �̀¦ ìøÍ8̈�ô�Ç��. ëß���� s� �<Ê
Ãº�� 6£§Ãº\�¦ ìøÍ8̈�
���� Õª_� ]X�@/°úכ�Ér ��6 x�)a command-line _� ��� ñ\�¦ ����?/t�ëß� ÆÒ��&h�Ü¼�Ð
���#Q-1lqwn�&h���� option %�o���H s� option \� @/K�"f Ãº'��÷&��� îß��)a��.

*post options

�̧��H command line option [þts� K�$3��)a Êê  ñØ�¦|̈em���. õA�)a'¹כ Áº���$í
 �̂ß¼, Ãº&ñ
 �'aº�� ÂÒì�r�̀¦
%�o�K���½+Ëm���. Complex�íl��o��H ”init” callback �̀¦0AK�z����¿º#Q��
���HX< GCü< identifier
hash [þts� #�l�ü< ÕªM: ��s�\� ½̈$í
÷&l� M:ë�Hs���.

*init

Front end \�¦ �íl��o
�l� 0AK� post options s� Ãº'���)a Êê  ñØ�¦|̈em���. main {9�§4� ��{9�s�2£§s�
�����°úכÜ¼�Ð |	�W1t� 9 NULL {9� ��0px$í
�̧ e��_þvm���; front end ��H "é¶A� ��{9��̀¦ ìøÍ8̈�K��� ½+Ëm�
��(\V\�¦ [þt��� foo.i -¿ foo.c). NULL �̀¦ ìøÍ8̈�
���H �â
Äº Y>�Y>� &ñ
§>= ÂÒì�r\�"f d��y��ô�Ç �̧ÀÓ�� e��%3�
����H �¦̀�	כ ��ØÔv� 9 �8s��©� compilation �̀¦ Ãº'��½+ÉÃº \O�#Q 7£¤r� finish hook s�  ñØ�¦|̈em���.

*finish

finalizer �Ð+� (����{9� =åQ\�  ñØ�¦|̈em���.

*clear binding stack

binding stack �̀¦ L:�FMy� 
�l� 0AK� parsing Êê\� 7£¤r�  ñØ�¦|̈em���.

*get alias set

Expression <�Ê�Ér type Ü¼�Ð ��6 x÷&��H alias set �̀¦ ������Ð 
�#�  ñØ�¦|̈em���. ëß���� ���#Q�� :£¤Z>�y�
Ãº'��
���H ��s	כ \O������ -1 �̀¦ ìøÍ8̈�½+Ëm���.

*expand constant

Constant �Ð+� %�o�÷&��H expression �̀¦ ������Ð 
�#�  ñØ�¦|̈em���. °ú �Ér expression �̀¦ ìøÍ8̈�
���
�� {9�§4�°úכõ� °ú �Ér %i��Ö̧�̀¦ 
���H ���#Q-1lqwn�&h���� contant \�¦ ìøÍ8̈�½+Ëm���.

*safe from p

Language-specific tree code [þt�̀¦ 0AK�"f safe from p \� _�K�  ñØ�¦÷&��H Hook. ���#Q_� front-end
��Hëß���� safe from p��·ú�l�\�¦"é¶
���H#Q*�ô�Ç code[þt�̀¦��t��¦e������� hook �̀¦[O�u�K���ô�Ç��.
same from p �� expression _� TREE OPERAND [þt�̀¦ recursive 
�>� �ÃÐÒ�o½+É ��s�l	כ M:ë�H\� s�
hook��HÕª�Qô�Ç��d��[þt�̀¦F�r�+«>K�"f��Hîß�|̈em���.s� routine�Ér���� recursive
�>� safe from p
\�¦  ñØ�¦½+É �;���9�m}	כ Õª��Ér	כ �½Ó�©� TOP P B�>h���Ãº�Ð ‘0’ �̀¦ |	�?/ÅÒ#Q�� ½+Ëm���.

*staticp

Language-specific tree code [þt�̀¦ 0AK� staticp \� _�K�  ñØ�¦÷&��H hook.
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honor readonly

ëß���� TYPE READONLY ü< TREE READONLY �� �½Ó�©� honor ÷&#Q�� ô�Ç����� 0 s� ����� °úכ
�̀¦ ��f��.

*print statistics

Front-end ��H s� hook �̀¦ ��t��¦ -fmem-report ü< °ú �Ér �����_� :�x>���«Ñ\�¦ �8½+É Ãº e��_þvm���.
s�\� @/ô�Ç output �Ér stderr s�#��� ½+Ëm���.

print xnode

#Qb�G>� ³ð�&³K��� ½+Ét� ·ú�t� 3lw
���H ‘x’ ì�rÀÓ_� tree �� �>rF�½+É M: print tree \� _�K�  ñØ�¦|̈em���.

print decl
print type
print identifier

ì�rÀÓ (class) ‘d’ü<ì�rÀÓ ‘t’, IDENTIFIER NODE node[þt_����#Q-_��>r&h����ÂÒì�r�̀¦Ø�¦§4�
�l�0A
K�  ñØ�¦|̈em���.

*set yydebug

Command line �©�\� -dy ü< °ú �Ér �̀v���s� ÅÒ#Q &���̀¦ M: bison l�ìøÍ_� parser [þt�̀¦ 0Aô�Ç yydebug
\�¦ [O�&ñ
½+Ëm���. l��:r&h�Ü¼�Ð ëß���� B�>h���Ãº�� 0 s� ��m������ front-end �� parsr °ú �Ér �¦̀�	כ ��6 x

�t� ·ú§��H����H �â
�¦\�¦ Ø�¦§4�½+Ëm���.

tree inlining

Tree _� inlining õ� �'aº��e����H hook �̀¦ ��t��¦ e��_þvm���.

tree dump

Tree node [þt_� language-specific ÂÒì�r[þt�̀¦ dump ½+Ëm���.

0A\�"f t��FK��t� �Ð��¤~�� ��s	כ struct lang hooks �̀¦ ½̈$í

���H �_¹�è[þtכ [O�"î
s� e����. 
�t�ëß� ��f�� 7á§ �8
[jÂÒ&h�Ü¼�Ð ¶ú�(R ú<�� ½+É ÂÒì�rs� �>rF�
���HX< tree inlining õ� tree dump �� Õª�.���s	כ s� ¿º��t���H

struct lang_hooks_for_tree_inlining tree_inlining;
struct lang_hooks_for_tree_dump tree_dump;

y��y�� struct lang hooks for tree inliningü< struct lang hooks for tree dump ½̈�̧�̂�Ð������÷&#Qe����.s�
\� @/K�"f [jÂÒ&h�Ü¼�Ð ¶ú�(R �Ð�̧2�¤ 
���.
Äº��� lang hooks for tree inlining \� @/K�"f ·ú��� �Ð��.

2.2.1 struct lang hooks for tree inlining

Tree _� inlining �̀¦ {��{©�
���H ½̈�̧�̂\� @/K�"f ·ú��� �̂vr���.
struct lang hooks for tree inlining ��H $prefix/gcc/langhooks.h ��{9�\� ������÷&#Q e��Ü¼ 9 ��A�ü< °ú �Ér ½̈

�̧�̂ ¦¹�è[þt�̀כ °ú���HX< ÕªaË> 2 �Ér ½̈�̧�̂_� �̧_þv�̀¦ �Ð#�ÅÒ�¦ e����.
s�]j s� ½̈�̧�̂\�¦ s�ÀÒ��H ½̈$í
 ��¹�èכ #Q�"� l�0px�̀¦ 
���Ht� ô�Ç��� ·ú����̂vr���.
*walk subtrees

lang hooks.tree inlining.walk subtrees ��H common case [þt�̀¦ ��ê�r Êê\� walk tree() \�_�K� ñØ�¦
÷&t�ëß� code-specific sub-tree [þt�̀¦ ¶ú�(R�Ðl� ���\�  ñØ�¦|̈em���. ëß���� s� hook s� ���#Q\� _�K� [O�
&ñ
�)a����� s���Ér	כ language-specific tree code [þt�̀¦ ��ÀÒ��H ��Ér	כ Óüt�:r common tree code [þt�Ð ½̈
$í
�)a language-specific infomation �̧ ��ÀÒ#Q�� ½+Ëm���. ëß���� tree node �� s� �<ÊÃº?/\�"f ¢-a���

�>� ��ÀÒ#Q�������� *SUBTREES [þt�̀¦ 0 Ü¼�Ð [O�&ñ
K��� ½+Ëm���. ÕªA��� {9�ìøÍ handling s� r��̧
÷&t� ·ú§_þvm���. Language-secific tree code [þt�̀¦ 0AK� {9�ìøÍ handling �Ér abort() ½+É�s� 9	כ Õª�	כ
s� [O�&ñ
÷&%3�6£§�̀¦ SX�z�́y� ½+É �.���9�m}	כ SUBTREES ü< *SUBTREES [þt�Ér �<ÊÃº��  ñØ�¦|̈c M: 0
s� ��_���̀¦ �Ð�©�~ÃÎ�̀¦ �.���9�m}	כ
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struct lang_hooks_for_tree_inlining

{

union tree_node *(*walk_subtrees)

PARAMS ((union tree_node **, int *,

union tree_node *(*)

(union tree_node **,

int *, void *),

void *, void *));

int (*cannot_inline_tree_fn) PARAMS ((union tree_node **));

int (*disregard_inline_limits) PARAMS ((union tree_node *));

union tree_node *(*add_pending_fn_decls)

PARAMS ((void *,

union tree_node *));

int (*tree_chain_matters_p) PARAMS ((union tree_node *));

int (*auto_var_in_fn_p)

PARAMS ((union tree_node *, union tree_node *));

union tree_node *(*copy_res_decl_for_inlining)

PARAMS ((union tree_node *,

union tree_node *,

union tree_node *,

void *, int *,

void *));

int (*anon_aggr_type_p) PARAMS ((union tree_node *));

int (*start_inlining) PARAMS ((union tree_node *));

void (*end_inlining) PARAMS ((union tree_node *));

union tree_node *(*convert_parm_for_inlining)

PARAMS ((union tree_node *,

union tree_node *,

union tree_node *));

};

ÕªaË> 2: struct lang hooks for tree inlining
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*cannot inline tree fn

lang hooks.tree inlining.cannot inline tree fn ��H ÅÒ#Q��� �<ÊÃº�� inlining 
�t� 3lw
���H language-
secific ô�Ç s�Ä»[þts� �>rF�
���Ht�\�¦ ���&ñ

�l� 0AK�  ñØ�¦|̈em���.

*disregard inline limits

lang hooks.tree inlining.disregard inline limits ��H �<ÊÃº��
inlining limit \�¦ �íõ�
�%i��8���̧ inlining �̀¦ �¦�9K��� ½+Ét�\� @/K� ���&ñ

�l� 0AK�  ñØ�¦|̈em���.

*add pending fn decls

lang hooks.tree inlining.add pending fn decls��H�<ÊÃº\�¦ inline
�l�r�������\� ñØ�¦÷&��HX<,s��Q
>� 
���H s�Ä»��H �&³F� �<ÊÃº\� inline ÷&#Q"f��H îß�÷&��H ����s	כ VAFNP ?/\� inline ÷&#Q"f��H îß�÷&
��H #Q�"� language-specific �<ÊÃº[þt�̀¦ push 
�l� 0AK�"f {9�m���. PFN ��H varray _� top Ü¼�Ð+� ëß�
��� �<ÊÃº�� VAFNP ?/�Ð push ÷&t� ·ú§��H����� ìøÍ8̈�÷&#Q�� ½+Ëm���. varray _� top �Ér ìøÍ×¼r� ìøÍ8̈�
÷&#Q�� ½+Ëm���. (#�l�"f VAFNP ��H add pending fn decls �<ÊÃº_� 'Í	���P: �����_� s�2£§{9�m���.)

*tree chain matters p

lang hooks.tree inlining.tree chain matters p ��H
language-specific tree node _� TREE CHAIN s� &h�]X�ô�Ç(�©�6£x
���H) �¦�\����t	כ ��ØÔ~��m���. \V
\�¦ [þt��� s���s	כ ¶ú�(R�Ð����(walk) ½+É�,����t	כ 4�¤��÷&#Q��(copy) ½+É�,����t	כ 4�¤��\� @/K� �Ð�>rK�
��(preserved accros copies) 
���Ht�\�¦ ú́�{9�m���.

*auto var in fn p

lang hooks.tree inlining.auto var in fn p ��H VT �� �<ÊÃº FT ?/\� &ñ
_��)a ��1lx ���Ãº���t� ���&ñ

�
l�0AK� ñØ�¦|̈em���. (#�l�"f VT��H���Ãº trees��¦, FT��H�<ÊÃº trees� 9y��y�� *auto var in fn p
ô�ÇÃº_� 'Í	���P:, ¿º���P: �����{9�m���.)

*copy res decl for inlining

lang hooks.tree inlining.copy res decl for inlining��H CALLER?/\� inline÷&#Q��
���H�<ÊÃº FN
_����õ� RES\�¦0Aô�Ç�������̀¦ìøÍ8̈�K���½+Ëm���. NDP��HDh�Ðî�r������s�Òqt$í
÷&t�·ú§��¤�̀¦�â
ÄºìøÍ
×¼r� [O�&ñ
÷&#Q�� 
���H &ñ
Ãº\�¦ ��ØÔ~��m���. (Òqty���	�X< TARGET EXPR s� ���õ�(result)\� ��6 x
÷&��H�ú �ÉrÐ�o|ÃÌÜ¼�Ð°	כ RES�� aggregate type_��.(�� ú°	כ����s�l�M:ë�H	כ TEXPS��H�<ÊÃº(fn)��
caller?/�Ð inlining÷&��H1lxîß� �̂¦Ãºe����H TARGET EXPR[þt_� stack �̀¦��t���H varray\�¦��ØÔ
v���H �í���'�{9�m��� ; TEXPS _� top �Ér RES ü< °ú ���¦ ��&ñ
½+Ëm���. (#�l�"f ��6 xô�Ç RES, FN,
CALLER, NDP, TEXPS 1px�Ér �̧¿º s� �<ÊÃº_� �����[þt{9�m���.)

*anon aggr type p

lang hooks.tree inlining.anon aggr type p��H T�� anonymous aggregate (union, struct1px1px)\�¦
����?/��H type node ���t�\�¦ ���&ñ
½+Ëm���. \V\�¦ [þt��� union Ü¼�Ð+� Õª ���̂�Ð °ú �Ér #3�0A(scope)
?/\� �>rF�
���H member [þt×�æ 
���\�¦ ú́��<Ê.

*start inlining
*end inlining

lang hooks.tree inlining.start inlining ü< end inlining ��H FN �̀¦ %�o�
�l� 0AK� #Q�"� language-
specific _� bookkeping necessary (ÂÒl� 
¹$íכ��9?) �̀¦ Ãº'��½+Ëm���. start inlining �Ér inlining s� %�
o�÷&#Q�� ô�Ç����� 0 s� ����� °ú̀�כ¦ ìøÍ8̈�
� 9 ÕªXO�t� ·ú§�̀¦ �â
Äº 0 �̀¦ ìøÍ8̈�½+Ëm���.

\V\�¦[þt���, C++!Q����ÉrÁºô�Ç recursion �̀¦x�
�l�0AK�"f template instatiation[þt\��'aô�Ç track
�̀¦ Ä»t�K��� ½+Ëm���.

*convert parm for inlining

lang hooks.tree inlining.convert parm for inlining ��H
VALUE \�¦ PARM Ü¼�Ð assign 
�l� ���\� #Q�"� language-secific ���8̈��̀¦ Ãº'��½+Ëm���. (#�l�"f
VALUE ü< PARM �Ér �<ÊÃº_� ����� s�2£§{9�m���.)
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struct lang_hooks_for_tree_dump

{

int (*dump_tree) PARAMS ((void *, tree));

int (*type_quals) PARAMS ((tree));

};

ÕªaË> 3: struct lang hooks for tree dump

2.2.2 struct lang hooks for tree dump

Tree _� dump \�¦ {��{©�
���H ½̈�̧�̂\� @/K�"f ·ú��� �̂vr���.
struct lang hooks for tree dump ��H $prefix/gcc/langhooks.h ��{9�\�������÷&#Q e��Ü¼ 9 ��A�ü< °ú �Ér ½̈�̧

�̂ ¦¹�è[þt�̀כ °ú���HX< ÕªaË> 3 �Ér ½̈�̧�̂_� �̧_þv�̀¦ �Ð#�ÅÒ�¦ e����.
s�]j s� ½̈�̧�̂\�¦ s�ÀÒ��H ½̈$í
 ��¹�èכ #Q�"� l�0px�̀¦ 
���Ht� ô�Ç��� ·ú����̂vr���. (0A_� ]X�\�"f Copy &

Paste. )
	�m�7£§ µ1Ï1lx ;))
*dump tree

Tree node [þt_� language-specific ÂÒì�r[þt�̀¦ dump ½+Ëm���. ëß���� ¿º���P: �����\� @/ô�Ç dump 
���H
�¦̀�	כ "é¶
�t� ·ú§��H����� 0 s� ����� °ú̀�כ¦ ìøÍ8̈�½+Ëm���.

*type quals

Language-specific ~½Ód��\�"f_� type qualifier [þt�̀¦ ���&ñ
½+Ëm���.

2.3 C ¥U>#a��· �Dø5� Language hook

·ú¡\�"f ú́�Ùþ¡t�ëß� C ���#Q\�¦ 0Aô�Ç Language hook �Ér $prefix/gcc/c-lang.c \� ������÷&#Q e��_þvm���.
ÕªaË> 4 ��H c-lang.c ��{9�\� ������÷&#Q e����H z�́]j �̧_þv�̀¦ ����è­sm���. �Ðr���� ��r���xt�ëß� lang hooks ���%i�

���Ãº��H LANG HOOKS INITIALIZER �Ð [O�&ñ
÷& 9 s���H $prefix/gcc/langhooks-def.h \� &ñ
_�(define)÷&#Q
e��_þvm���. ��A��� Õª "é¶+þA{9�m���.

#define LANG_HOOKS_INITIALIZER { \
LANG_HOOKS_NAME, \
LANG_HOOKS_IDENTIFIER_SIZE, \
LANG_HOOKS_INIT_OPTIONS, \
LANG_HOOKS_DECODE_OPTION, \
LANG_HOOKS_POST_OPTIONS, \
LANG_HOOKS_INIT, \
LANG_HOOKS_FINISH, \
LANG_HOOKS_CLEAR_BINDING_STACK, \
LANG_HOOKS_GET_ALIAS_SET, \
LANG_HOOKS_EXPAND_CONSTANT, \
LANG_HOOKS_SAFE_FROM_P, \
LANG_HOOKS_STATICP, \
LANG_HOOKS_HONOR_READONLY, \
LANG_HOOKS_PRINT_STATISTICS, \
LANG_HOOKS_PRINT_XNODE, \
LANG_HOOKS_PRINT_DECL, \
LANG_HOOKS_PRINT_TYPE, \
LANG_HOOKS_PRINT_IDENTIFIER, \
LANG_HOOKS_SET_YYDEBUG, \
LANG_HOOKS_TREE_INLINING_INITIALIZER, \
LANG_HOOKS_TREE_DUMP_INITIALIZER \
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#undef LANG_HOOKS_NAME

#define LANG_HOOKS_NAME "GNU C"

#undef LANG_HOOKS_INIT

#define LANG_HOOKS_INIT c_init

#undef LANG_HOOKS_FINISH

#define LANG_HOOKS_FINISH c_common_finish

#undef LANG_HOOKS_INIT_OPTIONS

#define LANG_HOOKS_INIT_OPTIONS c_init_options

#undef LANG_HOOKS_DECODE_OPTION

#define LANG_HOOKS_DECODE_OPTION c_decode_option

#undef LANG_HOOKS_POST_OPTIONS

#define LANG_HOOKS_POST_OPTIONS c_post_options

#undef LANG_HOOKS_GET_ALIAS_SET

#define LANG_HOOKS_GET_ALIAS_SET c_common_get_alias_set

#undef LANG_HOOKS_SAFE_FROM_P

#define LANG_HOOKS_SAFE_FROM_P c_safe_from_p

#undef LANG_HOOKS_STATICP

#define LANG_HOOKS_STATICP c_staticp

#undef LANG_HOOKS_PRINT_IDENTIFIER

#define LANG_HOOKS_PRINT_IDENTIFIER c_print_identifier

#undef LANG_HOOKS_SET_YYDEBUG

#define LANG_HOOKS_SET_YYDEBUG c_set_yydebug

#undef LANG_HOOKS_TREE_INLINING_CANNOT_INLINE_TREE_FN

#define LANG_HOOKS_TREE_INLINING_CANNOT_INLINE_TREE_FN \

c_cannot_inline_tree_fn

#undef LANG_HOOKS_TREE_INLINING_DISREGARD_INLINE_LIMITS

#define LANG_HOOKS_TREE_INLINING_DISREGARD_INLINE_LIMITS \

c_disregard_inline_limits

#undef LANG_HOOKS_TREE_INLINING_ANON_AGGR_TYPE_P

#define LANG_HOOKS_TREE_INLINING_ANON_AGGR_TYPE_P \

anon_aggr_type_p

#undef LANG_HOOKS_TREE_INLINING_CONVERT_PARM_FOR_INLINING

#define LANG_HOOKS_TREE_INLINING_CONVERT_PARM_FOR_INLINING \

c_convert_parm_for_inlining

const struct lang_hooks lang_hooks = LANG_HOOKS_INITIALIZER;

ÕªaË> 4: C ���#Q_� lang hooks
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}

0A_� �̧_þv�̀¦ �Ðr����"f C ���#Q_� �â
Äº s��Qô�Ç language hook [þt�̀¦ ��6 x
���H ½̈�� ���¦ Òqty��
�r���� |̈em�
��. ��×�æ\� GCC _� ���Ér �èÛ¼\�¦ �Ðr�>� |̈c �â
Äº lang hook �'aº�� ÂÒì�rs� ���̧r���� s� ë�H"f\�¦ �ÃÐ�̧K� �� 9
Ä»�̧K� ����z�́ Ãº e���̀¦ �.���9�m}	כ

V� 3 â�
 4 ÌÁ "�×�+��· ��n� y

Êê
�- ×¼n�#Q 4 ÅÒ y©�_�\�¦ ��Áºo� t�%3�_þvm���. s����\� ô�Ç��Ér	כ GCC \�"f y�� front-end [þt\�>� ]j/BN
���H ���
'��̀s�Û¼ ÂÒì�rs�%3���HX<, ���$í

��¦ ���Ðm� ÕªXO�>� çß�éß�
�>� =åQ��t��� ·ú§��H ç�H¹כ. ÕªA��̧ lang hook õ� �'a
º��÷&��H @/ÂÒì�r_� [O�"î
�Ér 
�t� ·ú§��¤�� Òqty��½+Ëm���. Óüt�:r GCC ?/ÂÒ&h�Ü¼�Ð ²ú��94R e����H ÅÒ$3�s� ���©� 	�H $�
_� source s�°¹. ���� Õª��s	כ \O�Ü¼��� $��̧ s�XO�>� ë�H"f�o\�¦ 3lw r�~�́ �.���9�m}	כ 1987 �̧�ÂÒ'� t��FK��t� ëß�[þt
���"f ���$í
ô�Ç �èÛ¼ ?/ÂÒ_� ë�H"f[þt�̧ ����ï ëß�ëß�y� �̂¦ Ãº \O���H Ãºï�rs�°¹. :) �ÃÐ a�¦���_þvm���. #��Qì�r�̧ $�ü< °ú 
�Ér '��4�¤�̀¦ }f��Ðr�l� ��³1Ñm���.
]j�� 4 ÅÒ y©�_���t� æ¼�¦ e��t�ëß� Ô�¦'��
�>��̧ $�\�>� |9�ë�H
���H ��|ÃÐ�Ér ��f�� ô�Ç��|ÃÐ�̧ \O�ç�H¹כ. Óüt�:r ô�Ç

²DG\�"f (����{9��Q\� �'ad��e��#Q 
���H ��|ÃÐ[þt�Ér �FG�èÃº����H ��z�́�Ér ·ú��¦ e��t�ëß� (����{9��Q\�¦ {9�ë�H½+É�9�¦ 
���H

@/�<ÆÒqtì�r[þt�̧ ú́§�̀¦ 1pwô�ÇX<... �̧0ú� $�\�>� |9�ë�Hs� \O�6£§�̀¦ ��'��Ü¼�Ð Òqty��K��� ½+Ét��̧ �̧ØÔ°¹. �Ér§¹7£כ‘ OS
\�¦ /BNÂÒ
���H ��|ÃÐ�Ér ú́§�� &��t�ëß� Compiler \�¦ /BNÂÒ
���H ��|ÃÐ[þt�Ér "º	±ú�s��� t��FKs��� ô�Ç²DG\�"f ��;@/~ÃÎ��
�̂vm���. Embedded �'aº��Ü¼�Ð r�Û¼%7� áÔ�ÐÕªA� Q_� Ãº¹כ�� Zþt#Q�� Õª���� r�Û¼%7� Aá¤Ü¼�Ðëß� �Ð��¤�̀¦ M: a%~
�� �Ð{9�m���.
|9�ë�Hs� e��Ü¼��� ì�r[þt�Ér ��A�_� $�_� <�Ì�̀s�t�\�¦ s�6 x
�r����� $�_� E Bj{9� ÅÒ�è�Ð �Ð?/ÅÒr�l� ��³1Ñm�

��.
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