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dç
Õª�Qî�r 4�§ '?@¶ú�s� q�ÆÒ��H s�±ú� #��Qì�r[þt�Ér 4�§ ��[þts����̧ ���. ?¹כ���$4̧� $���H Õª��� ���èô�Ç �̧�	כ Õ��l�
t� 3lwK� ��¾º��\�>� ����t� /åTy��¦ e��_þvm���. #����2;½̈�� ü<s�áÔ\�¦ ��t��¦ >���� ì�r[þt�Ér =�G 4�§\���H 4�§ ��
[þts� ���. �̧r�U�́ ÆÒ��;½+Ëm���.
s���� ÅÒ_� ÅÒ�̂��H ]j3lq\�"f�̧ ·ú� Ãº e��1pws� “struct cpp reader _� �íl��o” {9�m���. ·ú¡ ÅÒ\�"f ¶ú�(R�:r

struct cpp reader ½̈�̧�̂\� @/ô�Ç GCC ?/ÂÒ\�"f_� Ãº'��[þt�̀¦ ¶ú�(R�Ð�̧2�¤ 
���x_þvm���. s���� ÅÒ��H ÕªXO�>� �ª�
s� ú́§t� ·ú§�̀¦ �	כ °ú _þvm���.

V� 2 â�
 �ïe��ª

·ú¡ ÅÒ\�"f s�p� ú́�@pu×¼§4�1pws� struct cpp reader ½̈�̧�̂��H GCC �� z�́'���)a Êê *lang hooks.init options ()
_�Ãº'��\�_�K��íl��o�� |̈em���.?/ÂÒ&h�Ü¼�Ð C���#Q{9��â
Äº c common init options�<ÊÃº\�¦ ñØ�¦
�>�÷& 9
s� �<ÊÃº ?/\�"f

cpp create reader �<ÊÃº\�¦  ñØ�¦�<ÊÜ¼�Ð+� �íl��o�� s�ÀÒ#Q t�>� |̈em���.
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2.1 1 í5�N�: cpp reader ·�£ë5Ñ«כ� TÒ»$�×

sizeof (cpp reader) ëß��pu_� /BNçß��̀¦ ½+É{©�½+Ëm���. {©����y� xmalloc õ� °ú �Ér Bj�̧o� ½+É{©� �<ÊÃº\�¦ ��6 x½+É ��9�m}	כ
��.

2.2 2 í5�N�: ¥U>#aUc ��ÒR� 6�ÉÙ flag à�
Ça�

s� ÂÒì�r\� @/ô�Ç [O�&ñ
�Ér $prefix/gcc/cppinit.c ��{9�\� ������÷&#Q e����H set lang �<ÊÃº\� _�K�"f Ãº'��
�>� |̈em�
��.
s� ?/ÂÒ\�¦ �Ð>� ÷&��� struct lang flags ½̈�̧�̂\�¦ ��6 x
��¦ e����HX<, s���Ér	כ ÅÒ#Q��� ���#Q\� ú́�>� ?/ÂÒ flag

[þt�̀¦ [O�&ñ

���HX< ��6 x|̈em���. s�\� @/ô�Ç "é¶+þA�Ér ��A�ü< °ú _þvm���.

static const struct lang_flags lang_defaults[] =
{ /* c99 objc c++ xnum trig dollar c++comm digr */
/* GNUC89 */ { 0, 0, 0, 1, 0, 1, 1, 1 },
/* GNUC99 */ { 1, 0, 0, 1, 0, 1, 1, 1 },
/* STDC89 */ { 0, 0, 0, 0, 1, 0, 0, 0 },
/* STDC94 */ { 0, 0, 0, 0, 1, 0, 0, 1 },
/* STDC99 */ { 1, 0, 0, 1, 1, 0, 1, 1 },
/* GNUCXX */ { 0, 0, 1, 1, 0, 1, 1, 1 },
/* CXX98 */ { 0, 0, 1, 1, 1, 0, 1, 1 },
/* OBJC */ { 0, 1, 0, 1, 0, 1, 1, 1 },
/* OBJCXX */ { 0, 1, 1, 1, 0, 1, 1, 1 },
/* ASM */ { 0, 0, 0, 1, 0, 0, 1, 0 }

};

y��y��_� ���#Q���� cpp reader ½̈�̧�̂ ?/ÂÒ\� [O�&ñ
÷&��H °úכ[þts� �̧�FKm�� ²ú���t�>� �)a����H �¦̀�	כ ��z�́ Ãº e���̀¦
�.���9�m}	כ 
�t�ëß� Äºo��� ¶ú�(R�Ð�¦ e����H ���#Q��H C s�l� M:ë�H\�, {©����y� 0A ÂÒì�r\�"f GNUC89 �'aº�� ÂÒì�r
s� ½̈�̧�̂\� [O�&ñ
|̈c �.���9�m}	כ

cpp reader ½̈�̧�̂\�0A_�°úכ[þts���A�ü< °ú s�[O�&ñ
s�÷&>� |̈em���.��A�\�"fÂÒ'�>�5Åq�Ð>�|̈c pfile���
Ãº��H struct cpp reader \�¦ ��ØÔv���H �í���'�{9�m���.

CPP_OPTION (pfile, lang) = lang;

CPP_OPTION (pfile, c99) = l->c99;
CPP_OPTION (pfile, objc) = l->objc;
CPP_OPTION (pfile, cplusplus) = l->cplusplus;
CPP_OPTION (pfile, extended_numbers) = l->extended_numbers;
CPP_OPTION (pfile, trigraphs) = l->trigraphs;
CPP_OPTION (pfile, dollars_in_ident) = l->dollars_in_ident;
CPP_OPTION (pfile, cplusplus_comments) = l->cplusplus_comments;
CPP_OPTION (pfile, digraphs) = l->digraphs;

Äº��� s� ÂÒì�r�̀¦ [O�&ñ

�l�\� ·ú¡"f CPP OPTION B�ß¼�Ð\� @/K�"f ���r� ���/åL�̀¦ 
���� ��A�ü< °ú �Ér �̧_þv�̀¦
����� �.���9�m}	כ

#define CPP_OPTION(PFILE, OPTION) ((PFILE)->opts.OPTION)

s� ��Ér	כ cpp reader ½̈�̧�̂ ?/ÂÒ\� e����H struct cpp options \�¦ [O�&ñ

�>� �)a����H �¦̀�	כ ·ú�z�́ �.���9�m}	כ Õª ?/
ÂÒ_� y��y��_� �̀v���[þt\� @/ô�Ç [O�"î
�Ér ·ú¡ y©�_�\�"f 
�%i�l� M:ë�H\� ���/åL
�t� ·ú§��x_þvm���.
@/ÂÒì�r_� GCC ��H áÔ�ÐÕªÏþ�s� 4�¤ú̧�K�4R y��\� ���� �í���'�\� ���Ér �D¥1lx�̀¦ ×�¦s�l� 0AK�"f �í���'�\�¦ :�x

ô�Çf��]X�]X���H�̀¦��_��FK
��¦e��_þvm���.@/���0Aü<°ú s�B�ß¼�Ð\�¦��6 x�<ÊÜ¼�Ð+��ï×¼_���1lq$í
õ��í���'�z��
6 x\� ���Ér �̀éß��̀¦ ×�¦s��¦�� r��̧
��¦ e��_þvm���.
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2.3 3 í5�N�: Ü« gC�+ £�¹¤�>�æ· à�
Ça�

s� ÂÒì�r\�"f��H ��f�� [O�&ñ
÷&t� ·ú§�Ér �� Qt� �̀v��� (struct cpp options) [þt\� @/
�#� [O�&ñ
�̀¦ 
�>� |̈em���. s�
ÂÒì�r\�"f [O�&ñ
÷&��H ��A�ü< °ú _þvm���.

CPP_OPTION (pfile, warn_import) = 1;
CPP_OPTION (pfile, discard_comments) = 1;
CPP_OPTION (pfile, show_column) = 1;
CPP_OPTION (pfile, tabstop) = 8;
CPP_OPTION (pfile, operator_names) = 1;
CPP_OPTION (pfile, signed_char) = 1;

y�� �̀v���\� @/ô�Ç ��[jô�Ç [O�"î
�Ér s� ��� y©�_�2�¤\�"f ¹1ÔÜ¼r�l� ��³1Ñm���. s� ÂÒì�r\�"f ú<�� ½+É ÂÒì�r�Ér
signed char �̀v����̀¦ #Qb�G>� [O�&ñ
½+É t�\�¦ �¦����̀¦ K��� ½+Ëm���. @/ÂÒì�r_� (����{9��Q�� char \�¦ signed +þAI��Ð
���d��
�t�ëß� #Q�"� (����{9��Q <�Ê�Ér 8̈��â
\�"f��H unsigned �Ð ���d��½+É Ãº e��_þvm���.
l��:r&h���� °úכÜ¼�Ð char ��H signed �Ð ������|̈em���.

2.4 4 í5�N�: struct deps �+ �ïe��ª

struct cpp reader ½̈�̧�̂_� deps ¦�\¹�èכ �íl��o½+Ëm���. s� ÂÒì�r�Ér deps init () �<ÊÃº?/\�"f Ãº'��|̈em���. z�́
]j�Ð (����{9��̀¦ Ãº'��
��� �Ð��� s� ¦�\¹�èכ ��6 x½+É �â
Äº�̧ e���¦ ��6 x
�t� ·ú§�̀¦ M:�̧ e��t�ëß� s� éß�>�\�"f s�

ÂÒì�r�̀¦ Òqt$í
K� Z�~��H ��s	כ s� ÂÒì�r�̀¦ %�o�
���H ���©� çß�éß�ô�Ç ~½ÓZO�{9�m���.
deps init () �<ÊÃº��H $prefix/gcc/mkdeps.c ��{9�\� ������÷&#Q e��_þvm���. s� ÂÒì�r�̀¦ z�́]j �Ðr���� ��r���xt�

ëß� ��ÅÒ çß�éß�ô�Ç Ãº'��ëß� 
��¦ =åQ����H l��:r&h���� �íl��o ÂÒì�r{9�m���.

1. struct deps ½̈�̧�̂\�¦ ½+É{©�½+Ëm���.

2. y�� ¦�\¹�èכ 0 <�Ê�Ér NULL �Ð �íl��o½+Ëm���.

2.5 5 í5�N�: struct line maps �+ �ïe��ª

s� ÂÒì�r ¢̧ô�Ç 0A 4 éß�>�%�!3� 	�H 	�s��� \O�_þvm���. struct line maps _� y�� ¦¹�è[þt�̀כ 0 <�Ê�Ér NULL �Ð �íl��o
½+Ëm���. s� �íl��o�� s�ÀÒ#Qt���H ÂÒì�r�Ér init line maps () �<ÊÃº\�"f Ãº'��÷&#Q t� 9 s���H $prefix/gcc/line-
map.c ��{9�\� ������÷&#Q e��_þvm���.

�t�ëß� last listed ü< trace includes ¹�è��Hכ y��y�� -1, false �Ð [O�&ñ
½+Ëm���.
Õªo��¦ struct cpp reader ½̈�̧�̂_� line ¦�\¹�èכ 1 �Ð [O�&ñ
½+Ëm���. �7Ho�&h� ×�¦��� ñ 1 \�"f r����
�l� M:ë�H

\� Äºo���H special �©�I�[þt�̀¦ 0Aô�Ç ×�¦��� ñ 0 �̀¦ ��6 x½+É Ãº e��_þvm���.

2.6 6 í5�N�: lexer state ��· �ïe��ª

s� éß�>�\�"f��H struct cpp reader ½̈�̧�̂_� state ¹�èכ ×�æ save comments \�¦ [O�&ñ

�>� ÷&��HX<, ·ú¡ y©�_�\�"f
[O�"î
s� ÷&#Q e��t�ëß� s� ¹�è��Hכ

CPP_OPTION (pfile, discard_comments);

\� %ò
�¾Ó�̀¦ ~ÃÎ>� ÷&#Q s� °úכõ� ìøÍ@/ °ú̀�כ¦ �½Ó�©� ��t�>� |̈em���.

2.7 7 í5�N�: static token �æ·£�· à�
Ça�

�&³F� s� ½̈�̧�̂\�"f �¦&ñ
&h���� token [þt�Ð��H date, time, avoid paste, eof 1pxs� �>rF�
���HX<, s� ×�æ time �̀¦ ]j
ü@ô�Ç 3 >h_� ���Ãº\�¦ ��A�ü< °ú s� [O�&ñ

�>� |̈em���. [O�&ñ
÷&��H °úכ�Ér ��A�ü< °ú _þvm���.

pfile->date.type = CPP_EOF;
pfile->avoid_paste.type = CPP_PADDING;
pfile->avoid_paste.val.source = NULL;
pfile->eof.type = CPP_EOF;
pfile->eof.flags = 0;
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#�l�"f cpp token ��� date, avoid paste, eof _� ���¹�èכ type õ� val.source, flags [þts� [O�&ñ
÷&>� ÷&��HX< s� ÂÒ
ì�r_�%i��Ö̧\�@/K�"f��H·ú¡ÂÒì�r\�\O���H
�%i�_þvm���.ë�H]j��H val.source���X<,#�l�"f val��H/BN6 x�̂ (union)Ü¼
�Ð ������÷&#Q e��l� M:ë�H\� y��y��_� type\� ����"f /BN6 x�̂_� ���×þ�s� ²ú���t�>� |̈em���. s� ÂÒì�r\� @/K�"f��H ��
�Ð ���Ér r�çß��̀¦ �Ö̧6 xK�"f [O�"î
�̀¦ K��� ½+É 1pw½+Ëm���.

2.8 8 í5�N�: lexer ��· �Dø5� token buffer �»jÅ]�

s�]j lexer \�¦ 0Aô�Ç buffer \�¦ Òqt$í
K��� ½+É éß�>�{9�m���. s� éß�>�\�"f !Q(� ½+É{©� %i��Ö̧�Ér $prefix/gcc/cpplex.c
��{9�\� ������÷&#Q e����H cpp init tokenrun () �<ÊÃº\�"f %�o�
�>� ÷& 9 s� ÂÒì�r\�"f Bj�̧o��� &ñ
K���� count
ëß��pu_� /BNçß��̀¦ ½+É{©�
�>� |̈em���. Õªo��¦ tokenrun ½̈�̧�̂_� ½̈$í
���¹�èכ base, limit, next �� [O�&ñ
÷&>� |̈e
m���. s� ÂÒì�r�Ér ��×�æ\� ÕªaË>Ü¼�Ð çß�éß�y� ³ð�&³
��̧2�¤ 
���x_þvm���.

2.9 9 í5�N�: base context �ïe��ª

#�l�\�"f��H 	�H �<ÊÃº Ãº'���Ér �>rF�
�t� ·ú§Ü¼ 9 éß�í�Hy� ��A�ü< °ú �Ér Ãº'���̀¦ ½+Ëm���.

1. struct cpp reader ½̈�̧�̂_� base context_�ÅÒ�è\�¦°ú �Ér struct cpp reader ½̈�̧�̂_� ½̈$í
���¹�èכ con-
text \� ¶ú�{9�½+Ëm���.

2. base context ½̈�̧�̂_� ½̈$í
 ���¹�èכ macro \�¦ 0 Ü¼�Ð [O�&ñ
½+Ëm���.

3. base context ½̈�̧�̂_� ½̈$í
 ���¹�èכ prev, next \�¦ 0 Ü¼�Ð [O�&ñ
½+Ëm���.

2.10 10 í5�N�: Ça�Ý~
, j�Ça�Ý~
 $�*�×�¿ �ïe��ª

&ñ
§>= $��©��èü<, q�&ñ
§>= $��©��è\�¦ �íl��o½+Ëm���. s� ÂÒì�r�Ér $prefix/gcc/cpplex.c ��{9�\� ������÷&#Q e����H
cpp get buff () �<ÊÃº\�"f s�ÀÒ#Q |9�m���.

struct cpp reader ½̈�̧�̂_� ���¹�èכ a buff, u buff, free buffs ×�æ\�"f free buffs �� s��Qô�Ç buffer �'ao�\�¦

�>� |̈em���. ?/ÂÒ&h�Ü¼�Ð free buffs _� ?/6 x�̀¦ í�H8̈�
����"f Ø�æì�ry� 	�H buffer \�¦ ìøÍ8̈�
�t�ëß� jþt�̧\O�s� z©�q�

�t� ·ú§_þvm���. ëß���� ½+É{©��)a free buffs �� ��f�� �>rF�
�t� ·ú§��H����� new buff () �<ÊÃº\�"f Dh�Ðî�r buffer \�¦
½+É{©�
�>� |̈em���.

new buff ()�<ÊÃº��H{©����y�Bj�̧o�/BNçß��̀¦½+É{©�
���H�<ÊÃºs�t�ëß�, �̧�FK¶ú�(Rú<��½+ÉÂÒì�rs�e��jþvm���.?/
ÂÒ\�"f ��6 x
���H B�ß¼�Ð\� @/ô�Ç �.���9�m}	כ
��6£§_� Dh �©�Ãº_� ����â
Ü¼�Ð performance \�"f Z�t��î�r ò́õ�\�¦ ��4R�̀¦ Ãº e��_þvm���. #�l� °úכ[þt�Ér ��2£§@/

_�s�Ä»�Ðs�XO�>�[O�&ñ
÷&%3�t�ëß�7á§�8 �̧]X� (tune)K���½+É�9¹כ���e��_þvm���.ëß����#��Qì�rs�s��¦̀�	כ �̧]X�
�
>� �)a����� cpplib ��6 x_� ���ìøÍ&h���� ÂÒì�r\�"f �����\�¦ K���
� 9 heavy nested function-like macro expansion
�̧ �í�<Ê
�#� �����
�39�� ½+Ëm���. ¢̧ô�Ç Bj�̧o� ��6 x\� �'aô�Ç ����o ¢̧ô�Ç �����
�#��� ½+Ëm���. (NJAMD �� s�
�¦̀�	כ �����
���HX< a%~�Ér �̧½̈{9�m���.

#define MIN_BUFF_SIZE 8000
#define BUFF_SIZE_UPPER_BOUND(MIN_SIZE) \

(MIN_BUFF_SIZE + (MIN_SIZE) * 3 / 2)
#define EXTENDED_BUFF_SIZE(BUFF, MIN_EXTRA) \

(MIN_EXTRA + ((BUFF)->limit - (BUFF)->cur) * 2)

0A_� °úכ\�"f MIN BUFF SIZE ��H BUFF SIZE UPPER BOUND (0) �Ð�� ]X�@/ ß¼��� îß�|̈em���. ¶ú�(Rú<
�� ½+É ¢̧ ���Ér B�ß¼�Ð�� Y>� >h e��_þvm���.

struct dummy
{
char c;
union
{

double d;



3.0 11 í5�N�: buffer obstack �ïe��ª 5

int *p;
} u;

};

#define DEFAULT_ALIGNMENT (offsetof (struct dummy, u))
#define CPP_ALIGN(size, align) \

(((size) + ((align) - 1)) & ~((align) - 1))

0A_� B�ß¼�Ð\�¦ ��6 x
�#� ����� len �̀¦ alignment r�v�>� |̈em���. 4 _� C�Ãº°ú̀�כ¦ ��t�>� |̈em���.

2.11 11 í5�N�: buffer obstack �ïe��ª

s� ÂÒì�r�Ér gcc obstack init () �<ÊÃº\�¦ ��6 x
�#� obstack \�¦ �íl��o
�>� |̈em���. s� �<ÊÃº��H
$prefix/libiberty/hashtable.c ��{9�\� ������÷&#Q e��_þvm���. 
�t�ëß� libiberty ��s�ÚÔ�Qo� Aá¤Ü¼Ù¼�Ð #�l�\�"f
��H ��ÀÒt� ·ú§��x_þvm���. s� ÂÒì�r\� @/ô�Ç [O�"î
"f��H

http://gcc.gnu.org/onlinedocs/

\�"f ¹1ÔÜ¼z�́ Ãº e��Ü¼m�, Õª Aá¤�̀¦ �ÃÐ�̧
�r�l� ��³1Ñm���. $� ¢̧ô�Ç �̧ëß�çß� libiberty \� �'aô�Ç y©�_�/åJ�̀¦ �̀¦o��̧
2�¤ 
���x_þvm���.

2.12 12 í5�N�: all include files �ïe��ª

s�(����{9��̀¦:�xK�"f�Ð>� |̈c �̧��H��{9�s�2£§\��'aô�Ç&ñ
�Ð\�¦$��©�
���HX<��6 x÷&��H splay tree\�¦[O�&ñ
½+Ëm���.
¢̧ô�Ç open �̀¦ r��̧
�%i�t�ëß� z�́J� ô�Ç y�� ��{9�\� �'aô�Ç entry �̧ ��t��¦ e��_þvm���. – s���Ér	כ ��×�æ\� compiler
�� Õª�¦̀�	כ \P��9�¦ r��̧
�t� ·ú§�̀¦ ��s�l	כ M:ë�H\� system call �̀¦ ]X����½+É Ãº e��_þvm���.
y�� node _� key ��H cpp simplify pathname \� _�K� %�o��)a Êê_� ��{9�s�2£§{9�m���. �â
�Ð s�2£§�Ér ]X�@/&h�

{9� Ãº e���¦ ��u�́ Ãº e��_þvm���. �â
�Ð ë�H��\P��Ér malloc \�¦ :�xK�"f ½+É{©�÷& 9 splay tree key deletion function
Ü¼�Ð t�&ñ
÷&��H free () �<ÊÃº\� _�K�"f ��1lxÜ¼�Ð free |̈c �.���9�m}	כ

node _� °úכ�Ér struct include file \�¦ ��ØÔv���H �í���'�s� 9 ]X�@/ NULL s� ��u��m���.
s� ÂÒì�r\�"f ��6 x
���H splay tree new () �<ÊÃº ¢̧ô�Ç libiberty ��s�ÚÔ�Qo�_� ô�Ç ÂÒì�r{9�m���. s��̧�	כ ��×�æ

y©�_�\�"f [O�"î

��̧2�¤ 
���x_þvm���.

V� 3 â�
 7 ÌÁG1 "�×�+��· ��n� y

s���� y©�_�\���H =�G ÕªaË> ô�Ç�©��̀¦ V,�#Qú<��t� ���¦ Òqty���̀¦ 
��¦"f #��Q��t� ~½ÓZO��̀¦ Òqty��
��¦ K��Ð�¦ Ùþ¡��HX<,
���²DG\���H z�́J�ç�H¹כ. PSTricks �� MetaPost 1px_� ��6 x�̀¦ r��̧K� �Ð��¤t�ëß�, ����ï ëß�ëß�u� ·ú§�Ér ���'��̀s�Û¼ü<
ÕªaË> ô�Ç�©� Õªo���HX<, �èÄ»÷&��H r�çß� ¢̧ô�Ç �©�{©�ô�Ç �	כ °ú �� s����\��̧ V,�t� 3lwÙþ¡_þvm���. ��6 x~½ÓZO�\� e��#Q"f
���©� �<H/'î�r ��Ér	כ %i�r� Graphviz �� ��u�́�� ~1�ç�H¹כ. 
�t�ëß� s��̧�	כ $�_� 2%\�¦ G�0>ÅÒt� 3lw
���H ç�H¹כ.
s�XO�>� 7 ÅÒP: y©�_���H À1Ïo� jþvm���.


