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ZO�+� GCC y©�_�\�¦ r����ô�Çt� 10 ÅÒP:\�¦ ú́�s���¦ e��_þvm���. Õª 1lxîß� ��2£§@/�Ð \P�d��y� ���$í
½+É�9�¦ Ùþ¡��HX<,
$�_� t�d�� ÂÒ7á¤�̧ e���¦ ���Ér �r��{9� M:ë�H��� �̧�	כ e���¦ K�"f “�©���� &ñ
���”Ü¼�Ð r����Ùþ¡~�� s� {9�\� ú́§�Ér t�d��
õ� �̧§4��̀¦ 3lw {���Ér 1pwK�"f îß���¾ú�_þvm���. ��r� �íd��Ü¼�Ð [�t���� �8¹¡¤ �8 ·ú�ðøÍ y©�_�\�¦ ���$í
��̧2�¤ ���x_þv
m���. 10 ÅÒP: y©�_�\�¦ r������̧2�¤ ���x_þvm���.

V� 2 â�
 GCC ¢4́�+ debug hook �æ·ø� debug format

]j�� t��FK��t� ���$í
ô�Ç ë�H"f[þtõ� ��ðøÍ��t��Ð ���$� %i��Ö̧�̀¦ ���/åL��¦, "é¶+þA�̀¦ �:r Êê y�� ½̈$í
�_¹�èכ æ¼e��Dh\�
@/K�"f ú́����H ~½Ód��Ü¼�Ð ���'�����x_þvm���.
s� ½̈�̧�̂��H command line option [þt\� ���� $prefix/gcc/toplev.c \�"f [O�&ñ
÷&��H global instance de-

bug hooks \� ���� ²ú�o� ]X���H÷&#Qt���H debug information output �̀¦ 0Aô�Ç hook [þt�̀¦ �í�<Ê��¦ e��_þvm���.
Äº��� GCC 5Åq\� �>rF����H debug format �̀¦ 0Aô�Ç hook [þts� Äº��� #Q�"�>� e����H ÂÒ'� ¶ú�(R�Ð�̧2�¤ ���x_þv

m���. s�\� @/ô�Ç &ñ
�Ð��H $prefix/gcc/debug.h ��{9�_� �éß� ÂÒì�r\� �Ðr���� ·ú� Ãº e��_þvm���.
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extern struct gcc_debug_hooks do_nothing_debug_hooks;
extern struct gcc_debug_hooks dbx_debug_hooks;
extern struct gcc_debug_hooks sdb_debug_hooks;
extern struct gcc_debug_hooks xcoff_debug_hooks;
extern struct gcc_debug_hooks dwarf_debug_hooks;
extern struct gcc_debug_hooks dwarf2_debug_hooks;
extern struct gcc_debug_hooks vmsdbg_debug_hooks;

s�2£§s� ·ú��9��� debugger �Ð��H GNU _� gdb, AIX _� adb, JAVA _� JDB, DBX, XDB, WDB, Ladebug, 1px
1px ú́§s� e��_þvm���. �t�ëß� y��y��_� debugger [þt�Ér ���d��½+É Ãº e����H debug format s� &ñ
K�4R e����H �â
Äº�̧ e��
�¦ ��m���� #��Q��t�_� debug foramt �̀¦ ���d�����H �̧�	כ e��t�ëß�, #QÞ5x��H debug format s�êøÍ ��s	כ e��_þvm���.
Õªo��¦ Õª_� 7áxÀÓ��H #��Q��t��� e��_þvm���.

GNU C compiler ��H ‘.c’ +þAI�_� C source \�¦ ‘.s’ +þAI�_� #Q!lr�̂¦o� ���#Q�Ð ��Ë̈>� ÷&�¦ #Q!lr�̂¦�Q\� _�
K�"f ‘.o’ +þAd��Ü¼�Ð ��7>� |̈em���. Õªo��¦ ��t�}��Ü¼�Ð linker \� _�K�"f z�́'�� ��{9��Ð Óü�s�>� ÷&��HX<, debug
format s� %ò
�¾Ó�̀¦ p�u���H ÂÒì�r�Ér ‘.c’ +þAI��� ‘.s’ �Ð ���1� M: %ò
�¾Ó�̀¦ p�u�>� |̈em���.

GCC \�¦ (����{9�½+É M: ‘-g’ �̀v����̀¦ ��6 xK�"f (����{9��>� ÷&��� ‘.s’ ��{9�\���H ÆÒ��&h���� debug &ñ
�Ð[þts� [þt
#Q��>� |̈em���. s��Qô�Ç debug &ñ
�Ð[þt\���H source code _� ×�¦ ��� ñ, type, ���Ãº_� %ò
�¾Ó #3�0A, �<ÊÃº s�2£§[þt,
parameter [þt 1px1px_� #��Q &ñ
�Ð�� [þt#Q��>� |̈em���.

debug format �̀¦ #Qb�G>� [O�&ñ
�Ö¼��\� ����"f #Q�"� +þAd��_� ë�HZO��̀¦ ��6 x½+É t��� ���&ñ
÷&>� |̈em���. GCC
�̀v��� ×�æ debug \� K�{©����H ÂÒì�r\� @/ô�Ç [jÂÒ [O�"î
�Ér gcc man page \�¦ �ÃÐ�¦�r�l� ��³1Ñm���.
0A\�"f ��\P�ô�Ç hook [þt\� @/K�"f 7á§ [O�"î
���x_þvm���.

• do nothing debug hooks
debug &ñ
�Ð\�¦ Òqt$í
�t� ·ú§�̀¦ �â
Äº�� struct gcc debug hooks _� l��:r°úכÜ¼�Ð [O�&ñ
÷&��H �.���9�m}	כ

• dbx debug hooks
s�2£§\�"f�̧ ·ú�Ãº e��1pws� DBX debug format �̀¦ Òqt$í
½+Ëm���. stabs format �̀¦ Òqt$í
½+É �â
Äº s� hook �̀¦
��6 x�>� |̈em���.

• sdb debug hooks
COFF format �̀¦ 0Aô�Ç debug &ñ
�Ð\�¦ Òqt$í
½+Ëm���.

• xcoff debug hooks
XCOFF format �̀¦ 0Aô�Ç debug &ñ
�Ð\�¦ Òqt$í
½+Ëm���.

• dwarf debug hooks
DWARF version 1 �̀¦ 0Aô�Ç debug &ñ
�Ð\�¦ Òqt$í
½+Ëm���.

• dwarf2 debug hooks
DWARF version 2 ØÔ 0Aô�Ç debug &ñ
�Ð\�¦ Òqt$í
½+Ëm���.

• vmsdbg debug hooks
VMS debug format +þAI��Ð debug &ñ
�Ð\�¦ Òqt$í
½+Ëm���.

y��y��_� hook \� @/ô�Ç [O�"î
�̀¦ �%i�Ü¼m� z�́]j�Ð #Qn�"f debug hooks \� @/ô�Ç &ñ
�Ð\�¦ ��t��¦ e���¦ y��
DEBUG format &ñ
�Ð��H ¢̧ô�Ç #Qn�\� e��Ü¼ 9, #Qb�G>� ½̈$í
÷&��Ht� Õªo��¦ y�� hook [þt_� %i��Ö̧\� @/K� 	�YV	�
YV ·ú����Ð�̧2�¤ ���x_þvm���.

V� 3 â�
 struct gcc debug hooks �+ Ä©�¿

GCC \�"f ���õ�&h�Ü¼�Ð debug hook \�¦ �í�<Ê���H ��Ér	כ $prefix/gcc/toplev.c ��{9�\� ������÷&#Q e����H ��A� ���
Ãº{9�m���.

struct gcc_debug_hooks *debug_hooks = &do_nothing_debug_hooks;
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l��:r°úכÜ¼�Ð 0A\�"f ���/åLô�Ç do nothing debug hooks �̀¦ ��t��¦ e��_þvm���. s� hook \� @/K�"f ·ú��� �Ðl� ���
\� struct gcc debug hooks s� #Qb�G>� ½̈�̧�o÷&#Q e����Ht� ·ú����̂vr���.
���$� s� ½̈�̧�̂_� "é¶+þA�̀¦ �Ð�̧2�¤ ���x_þvm���. $prefix/gcc/debug.h ��{9�\� K�{©� ½̈�̧�̂�� ������÷&#Q e��

_þvm���. ��A�ü< °ú _þvm���.

struct gcc_debug_hooks

{

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

void (* finish) PARAMS ((const char *main_filename));

void (* define) PARAMS ((unsigned int line, const char *text));

void (* undef) PARAMS ((unsigned int line, const char *macro));

void (* start_source_file)

PARAMS ((unsigned int line, const char *file));

void (* end_source_file) PARAMS ((unsigned int line));

void (* begin_block) PARAMS ((unsigned int line, unsigned int n));

void (* end_block) PARAMS ((unsigned int line, unsigned int n));

bool (* ignore_block) PARAMS ((tree));

void (* source_line) PARAMS ((unsigned int line, const char *file));

void (* begin_prologue) PARAMS ((unsigned int line, const char *file));

void (* end_prologue) PARAMS ((unsigned int line));

void (* end_epilogue) PARAMS ((void));

void (* begin_function) PARAMS ((tree decl));

void (* end_function) PARAMS ((unsigned int line));

void (* function_decl) PARAMS ((tree decl));

void (* global_decl) PARAMS ((tree decl));

void (* deferred_inline_function) PARAMS ((tree decl));

void (* outlining_inline_function) PARAMS ((tree decl));

void (* label) PARAMS ((rtx));

};

ÕªXO�>� 4�¤ú̧�ô�Ç %i��Ö̧�̀¦ ���H ½̈�̧�̂��H ��m�t�ëß� �̧¿º�� �<ÊÃº �í���'�\�¦ ��t��¦ e��l� M:ë�H\� y�� �<ÊÃº �í

���'��� Áº%Á	õ� ������÷&��Ht�\� @/K� �'ad���̀¦ ��4R�� ½+É �.���9�m}	כ
y�� ½̈$í
 �\¹�èכ @/ô�Ç [O�"î
�̀¦ ��̧2�¤ ���x_þvm���.

• * init
debug output �̀¦ �íl��o½+Ëm���. MAIN FILENAME �Ér main {9�§4� ��{9��̀¦ s�2£§{9�m���.

• * finish
debug symbol [þt�̀¦ output ½+Ëm���.

• * define
s�2£§õ� SX��©� TEXT \�¦ ��t���H ×�¦ LINE �©�\� define �)a B�ß¼�Ð.

• * undef
×�¦ LINE \�"f undefine �)a B�ß¼�Ð.

• * start source file
s���� ��_	כ LINE ��� ñ�ÐÂÒ'� Dh�Ðî�r "é¶r� ��{9� FILE _� r�����̀¦ l�2�¤½+Ëm���.

• * end source file
"é¶r� ��{9�_� �rÃº (F�>hr� : resumption) \�¦ l�2�¤½+Ëm���. LINE �Ér Äºo��� ìøÍ8̈���¦�� ���H "é¶r� ��{9�
\�"f_� ×�¦ ��� ñ{9�m���.

• * begin block
LINE \�"f_� Block N _� r�����̀¦ l�2�¤½+Ëm���. s���Ér	כ 1 ÂÒ'� !lr��¦
Function-scope block �̀¦ �í�<Ê�t� ·ú§_þvm���.
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• * end block
Block _� =åQ�̀¦ l�2�¤½+Ëm���. begin block Ü¼�Ð+�_� �����[þt.

• * ignore block
ëß���� �&³F� BLOCK s� #Q�"�ô�Ç "î
§î
#Q[þt�̀¦ �í�<Ê�t� ·ú§l�\� BLOCK �̀¦ 0Aô�Ç #Q*�ô�Ç debugging &ñ
�Ð
\�¦ emit ���H ��s	כ &h�{©��t� ·ú§��H����� 0 s� ����� °ú̀�כ¦ ìøÍ8̈�½+Ëm���. s���Ér	כ nested �<ÊÃº[þt�̀¦ �í�<Ê���H
block [þt\���H K�{©�s� îß�|̈c Ãº e��_þvm���. �=������ q�2�¤ BLOCK &ñ
�Ð�� �8XO�)�&���� (messed up) �
�8���̧ Õª�Qô�Ç �<ÊÃº�� z�́]j�Ð  ñØ�¦|̈c Ãº e��l� M:ë�H{9�m���. l��:r°úכ�Ér true {9�m���.

• * source line
(FILE, LINE) \�"f_� "é¶r� ��{9� 0Au�\�¦ l�2�¤½+Ëm���.

• * begin prologue
Prologue code _� r���� ÂÒì�r\�"f  ñØ�¦|̈em���. LINE �Ér �<ÊÃº?/\�"f_� %�6£§ ×�¦�̀¦ ����èsm���. s���Ér	כ
source line õ� °ú �Ér prototype �̀¦ ��t��¦ e��_þvm���. ÕªA�"f source line hook s� É+½¹כ��9 �â
Äº @/�̂|̈c
Ãº e��_þvm���.

• * end prologue
Prologue code _� =åQ ÂÒì�r\�"f  ñØ�¦|̈em���. LINE �Ér �<ÊÃº?/\�"f_� %�6£§ ×�¦�̀¦ ����èsm���.

• * end epilogue
Epilogue code _� =åQ�̀¦ l�2�¤½+Ëm���.

• * begin function
�<ÊÃº DECL �� ������÷&l� ���\� �<ÊÃº DECL _� r���� ÂÒì�r\�  ñØ�¦|̈em���.

• * end function
�<ÊÃº_� =åQ�̀¦ l�2�¤½+Ëm���. LINE �Ér �<ÊÃº?/\�"f_� ���©� 	�H ×�¦ ��� ñ{9�m���.

• * function decl
�<ÊÃº DECL �̀¦ 0Aô�Ç debug information. s���Ér	כ �<ÊÃº_� s�2£§ (symbol) õ� �<ÊÃº_� parameter, ¢̧ �<ÊÃº
_� body \�¦ ½̈$í
���H block, Õªo��¦ �<ÊÃº_� t�%i� ���Ãº[þt�̀¦ �í�<Ê½+Ëm���.

• * global decl
Gobal DECL �̀¦ 0Aô�Ç debug information. Compilation proper �� ��Áºo��)a Êê toplev.c \�"f  ñØ�¦|̈e
m���.

• * deferred inline function
DECL ��H body �� �>rF����H inline �<ÊÃº{9�m���. �t�ëß� s� r�&h�\�"f��H output ÷&t� ·ú§��¤_þvm���.

• * outlining inline function
DECL ��H ×�¦(line) µ1ÚÜ¼�Ð emit �)a ��\	כ �'aô�Ç inline �<ÊÃº{9�m���. Hook �̀¦ ��6 x���H ��Ér	כ �©�{©�y� jþt�̧
�� e����HX<, \V\�¦ [þt��� inline s� þj&h��o\� _�K� %í
}©�Ü¼�Ð ÷&l� ���\� ÆÒ�©�&h���� debug info \�¦ emit ½+ÉM:
Ä»6 x½+É Ãº e��_þvm���.

• * label
LABEL NAME s� null s� ����� #Q�"� CODE LABEL "î
§î
#Q\�¦ 0AK� final scan insn �ÐÂÒ'�  ñØ�¦|̈em�
��.

V� 4 â�
 ḈÐ debug hook Uc 7�ø5� e�ÔeµG±ê

0A\�"f��H ½̈�̧�̂\� @/ô�Ç �̧_þv�̀¦ K®oÜ¼Ù¼�Ð #�l�\�"f��H y�� hook [þts� #Q�"� °ú̀�כ¦ ��t��¦ e����Ht�\� @/K� �Ð�̧
2�¤ ���x_þvm���. �t�ëß� y��y��_� �<ÊÃº�� #Q*�ô�Ç l�0pxÜ¼�Ð [�t������Ht�\� @/ô�Ç [jÂÒ ���½Ó�Ér &h�t� ·ú§_þvm���.
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4.1 do nothing debug hooks

��Áº {9��̧ �t� ·ú§��H debug hook [þt�̀¦ ��|9�m���. s� &ñ
_���H $prefix/gcc/debug.c ��{9�\� ������÷&#Q e��_þvm�
��. Õªo��¦ #�l�"f t�&ñ
�)a hook [þt�Ér s� ��{9� x9�\� ������÷&#Q e��_þvm���. "é¶+þA�Ér ��A�ü< °ú _þvm���.

struct gcc_debug_hooks do_nothing_debug_hooks =
{
debug_nothing_charstar,
debug_nothing_charstar,
debug_nothing_int_charstar,
debug_nothing_int_charstar,
debug_nothing_int_charstar,
debug_nothing_int,
debug_nothing_int_int,
debug_nothing_int_int,
debug_true_tree,
debug_nothing_int_charstar,
debug_nothing_int_charstar,
debug_nothing_int,
debug_nothing_void,
debug_nothing_tree,
debug_nothing_int,
debug_nothing_tree,
debug_nothing_tree,
debug_nothing_tree,
debug_nothing_tree,
debug_nothing_rtx

};

4.2 dbx debug hooks

s� &ñ
_���H $prefix/gcc/dbxout.c ��{9�\� &ñ
_�÷&#Q e��_þvm���.

struct gcc_debug_hooks dbx_debug_hooks =
{
dbxout_init,
dbxout_finish,
debug_nothing_int_charstar,
debug_nothing_int_charstar,
dbxout_start_source_file,
dbxout_end_source_file,
dbxout_begin_block,
dbxout_end_block,
debug_true_tree,
dbxout_source_line,
dbxout_source_line,
debug_nothing_int,
debug_nothing_void,

#ifdef DBX_FUNCTION_FIRST
dbxout_begin_function,

#else
debug_nothing_tree,

#endif
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debug_nothing_int,
dbxout_function_decl,
dbxout_global_decl,
debug_nothing_tree,
debug_nothing_tree,
debug_nothing_rtx

};

$�_� 8̈��â
\�"f��H $prefix/gcc/config/dbxelf.h ��{9�\� ������÷&#Q
e����H DBX FUNCTION FIRST &ñ
_�\� _�K�"f dbxout begin function �� ���×þ�÷&#Q|9�m���.

• DBX FUNCTION FIRST
s���s	כ ���1lx�>� ëß�[þtl� 0AK�"f��H �<ÊÃº[þt�Ér ×�¦ &ñ
�Ð s����\� ìøÍ×¼r� �������� ½+Ëm���.

4.3 sdb debug hooks

s� &ñ
_���H $prefix/gcc/sdbout.c ��{9�\� &ñ
_�÷&#Q e��_þvm���.

struct gcc_debug_hooks sdb_debug_hooks =
{
sdbout_init,
sdbout_finish,
debug_nothing_int_charstar,
debug_nothing_int_charstar,
sdbout_start_source_file,
sdbout_end_source_file,
sdbout_begin_block,
sdbout_end_block,
debug_true_tree,
sdbout_source_line,

#ifdef MIPS_DEBUGGING_INFO
debug_nothing_int_charstar,
sdbout_end_prologue,

#else
sdbout_begin_prologue,
debug_nothing_int,

#endif
sdbout_end_epilogue,
sdbout_begin_function,
sdbout_end_function,
debug_nothing_tree,
sdbout_global_decl,
debug_nothing_tree,
debug_nothing_tree,
sdbout_label

};

0A\�"f �̂¦ Ãº e����H MIPS DEBUGGING INFO B�ß¼�Ð��H alpha }9� <�Ê�Ér mips }9��̀¦ ����� 8̈��â
\�"f (����{9�
|̈c �â
Äº ������÷&>� |̈em���.

4.4 xcoff debug hooks

s� &ñ
_���H $prefix/gcc/dbxout.c ��{9�\� &ñ
_�÷&#Q e��_þvm���.
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struct gcc_debug_hooks xcoff_debug_hooks =
{
dbxout_init,
dbxout_finish,
debug_nothing_int_charstar,
debug_nothing_int_charstar,
dbxout_start_source_file,
dbxout_end_source_file,
xcoffout_begin_block,
xcoffout_end_block,
debug_true_tree,
xcoffout_source_line,
xcoffout_begin_prologue,
debug_nothing_int,
xcoffout_end_epilogue,
debug_nothing_tree,
xcoffout_end_function,
debug_nothing_tree,
dbxout_global_decl,
debug_nothing_tree,
debug_nothing_tree,
debug_nothing_rtx

};

4.5 dwarf debug hooks

s� &ñ
_���H $prefix/gcc/dwarfout.c ��{9�\� &ñ
_�÷&#Q e��_þvm���.

struct gcc_debug_hooks dwarf_debug_hooks =
{
dwarfout_init,
dwarfout_finish,
dwarfout_define,
dwarfout_undef,
dwarfout_start_source_file_check,
dwarfout_end_source_file_check,
dwarfout_begin_block,
dwarfout_end_block,
debug_true_tree,
dwarfout_source_line,
dwarfout_source_line,
dwarfout_end_prologue,
dwarfout_end_epilogue,
debug_nothing_tree,
dwarfout_end_function,
dwarfout_function_decl,
dwarfout_global_decl,
dwarfout_deferred_inline_function,
debug_nothing_tree,
debug_nothing_rtx

};
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4.6 dwarf2 debug hooks

s� &ñ
_���H $prefix/gcc/dwarf2out.c ��{9�\� &ñ
_�÷&#Q e��_þvm���.

struct gcc_debug_hooks dwarf2_debug_hooks =
{
dwarf2out_init,
dwarf2out_finish,
dwarf2out_define,
dwarf2out_undef,
dwarf2out_start_source_file,
dwarf2out_end_source_file,
dwarf2out_begin_block,
dwarf2out_end_block,
dwarf2out_ignore_block,
dwarf2out_source_line,
dwarf2out_begin_prologue,
debug_nothing_int,
dwarf2out_end_epilogue,
debug_nothing_tree,
debug_nothing_int,
dwarf2out_decl,
dwarf2out_global_decl,
debug_nothing_tree,
dwarf2out_abstract_function,
debug_nothing_rtx

};

4.7 vmsdbg debug hooks

s� &ñ
_���H $prefix/vmsdbgout.c ��{9�\� ������÷&#Q e��_þvm���.

struct gcc_debug_hooks vmsdbg_debug_hooks =
{
vmsdbgout_init,
vmsdbgout_finish,
vmsdbgout_define,
vmsdbgout_undef,
vmsdbgout_start_source_file,
vmsdbgout_end_source_file,
vmsdbgout_begin_block,
vmsdbgout_end_block,
vmsdbgout_ignore_block,
vmsdbgout_source_line,
vmsdbgout_begin_prologue,
debug_nothing_int,
vmsdbgout_end_epilogue,
vmsdbgout_begin_function,
debug_nothing_int,
vmsdbgout_decl,
vmsdbgout_global_decl,
debug_nothing_tree,
vmsdbgout_abstract_function,
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debug_nothing_rtx
};

V� 5 â�
 Ü«�7� GCC 6�Uc"� ¥U>V� à�
Ça�bC��

GCC �� z�́'��s� |̈c �â
Äº ��6 x����H GCC \�¦ 0Aô�Ç �̀v����̀¦ command line \� &ñ
_�\�¦ K�ÅÒ>� ÷&��H>�, debug �'a
º�� �̀v����Ér �̧¿º $prefix/gcc/toplev.c ��{9�\� ������÷&#Q e����H decode g option () �<ÊÃº\�"f %�o��>� |̈em���.
Õªo��¦ s� �<ÊÃº?/ÂÒ\�"f ���%i� \P�������� write symbols _�°ú̀�כ¦ ����â
�>� |̈em���. "é¶A�l��:r°úכ�Ér��A�ü<

°ú _þvm���.

enum debug_info_type write_symbols = NO_DEBUG;

���r�\P����� debug info type\�@/K�"f ú́�@pu�̀¦×¼o������A�ü<°ú s�������÷&#Qe����H\P�����{9�m���. $pre-
fix/gcc/flags.h ��{9�\� &ñ
_�÷&#Q e��_þvm���.

enum debug_info_type
{
NO_DEBUG,
DBX_DEBUG,
SDB_DEBUG,
DWARF_DEBUG,
DWARF2_DEBUG,
XCOFF_DEBUG,
VMS_DEBUG,
VMS_AND_DWARF2_DEBUG

};

0A\�"f dbx, sdb 1px1pxõ� °ú �Ér éß�#Q[þt\� @/ô�Ç [O�"î
�̀¦ ú́§s� Ùþ¡Ü¼Ù¼�Ð �t� ·ú§��x_þvm���. ���çß� :£¤s�ô�Ç ��s	כ
e������� ��t�}�� �½Ó3lq��� VMS AND DWARF2 DEBUG \� �'aô�Ç �>���X	כ s���Ér	כ $��̧ &ñ
SX��>� ú̧� �̧ØÔt�ëß�
VMS debug info (vmsdbgout.c \�¦ ��6 x) ü< DWARF v2 debug info \�¦ �̧¿º ���$í
 (dwarf2out.c \�¦ ��6 x) �
��H �	כ %�!3� �Ð{9�m���.
Õªo��¦ ô�Ç��t� �8 |9��¦ �Å�#Q���� ½+É ÂÒì�rs� e����HX< Õª��Ér	כ

enum debug info level \� �'aô�Ç �.���9�m}	כ s���Ér	כ debug info \� @/ô�Ç level �̀¦ &ñ
_����H ��+Ü¼�Ð	כ ��A�ü< °ú 
s� ������÷&#Q e��_þvm���. s��̧�	כ $prefix/gcc/flags.h ��{9�\� &ñ
_�÷&#Q e��_þvm���.

enum debug_info_level
{
DINFO_LEVEL_NONE,
DINFO_LEVEL_TERSE,
DINFO_LEVEL_NORMAL,
DINFO_LEVEL_VERBOSE

};

y�� �½Ó3lq\� @/ô�Ç [O�"î
�Ér ��A�ü< °ú _þvm���.

• DINFO LEVEL NONE
Debugging info \�¦ ���$í
�t� ·ú§_þvm���.

• DINFO LEVEL TERSE
Traceback [þtëß� t�"é¶�>��FK þj�èô�Ç_� info \�¦ ���$í
½+Ëm���.

• DINFO LEVEL NORMAL
�̧��H ������[þt (Õªo��¦ Line table ) \�¦ 0Aô�Ç info \�¦ ���$í
½+Ëm���.

• DINFO LEVEL VERBOSE
�Ð:�x_� info \� #define/#undef info �̧ �í�<Ê½+Ëm���.
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s���Ér	כ GCC �̀v���\�"f ‘-g¡level¿’ s���� d��Ü¼�Ð Õüw��\�¦ &h�#Q×�¦ �â
Äº [O�&ñ
÷&>� |̈em���. s� \P�����\�¦ ��Ò�¦ ���
%i� \P������� $prefix/gcc/toplev.c ��{9�\� ������÷&#Q e��Ü¼ 9 l��:r+þAÜ¼�Ð ��A�ü< °ú s� ������|̈em���.

enum debug_info_level debug_info_level = DINFO_LEVEL_NONE;

s���_	כ &ñ
_��Ð+� Äºo��� Òqt$í
��¦�� ���H debugging information _� level \�¦ ·ú�Ãº e��_þvm���.

V� 6 â�
 ��
%K�/I±Õ£o> ë5Ñ«כ�

�:?.. T� ð��µÿ�ª�< T�_�@ ~ç¡q�ã# ®£<K¤�< R��:A�U�¹ÿ� ��}¹ Ú<v ̀@Ãç> ¹ÿ�¾ç>#e 50÷7BÃç> �¹_�u�M�;c¤�< �Ð��» ®£<K�� ���
ª�< #¿E¾ç>Ãç> H�B�m� 0ïF��̧Ä�}¹ bô>#e50#e +ä��¹¿ì> b9	îm��z��� .���ÖNכ�

[|9�ë�H] ëß���� GCC \�¦ (����{9�½+É M: GDB \�¦ 0Aô�Ç debug format �̀¦ t�&ñ
�l� 0AK�"f��H ‘-ggdb’ s��Qô�Ç �̀v
����̀¦ ���Ð ·¡s�>� ÷&��H>� s�XO�>� {9�§4�K� ÅÒ��� GCC ?/\�"f��H #Q�"� debug format �̀¦ ��6 x�>� ÷&��H |	���
?¹כ

[²ú����] ‘-ggdb’ �̀v����̀¦ ��6 x½+É �â
Äº GCC ��H DWARF version 2 debug format �̀¦ ���×þ��>� |̈em���.

V� 7 â�
 10 ÌÁ	� "�×�+��· ��n� y

��6£§ÅÒy©�_�\���HÕª1lxîß����Ér�
O�"î]�_	כÜ¼�Ð���K�p�ÀÒ#Q&��~�� “���#Q1lqwn�&h����ÂÒì�r_��íl��o”\�@/ô�Ç�á

_�\�¦ �>� ÷&��Hç�H¹כ. s� ÂÒì�r\� @/ô�Ç y©�_�\�¦ ���$í
���HX<��H �̧�FK ú́§�Ér r�çß�s� ���wn= �	כ °ú W1¹כ. ]j3lq�Ér >h¹כ
��t�ëß� "é¶�̂ ]j�� �̧ØÔ��H ÂÒì�r\� @/ô�Ç ��þts]	כ ú́§l� M:ë�H\� $��̧ /BNÂÒ\�¦ K��� ��¦ ��«Ñ �̧���̧ K��� 7á§ �8

±ú¢�Ér +þAI�_� y©�_�\�¦ ���$í
½+É Ãº e���̀¦ �	כ °ú _þvm���. s���� ÅÒ_� �â
Äº��H ú́§�Ér æ¼e��Dh�� e����H ½̈�̧�̂\�¦ ¶ú�(R�:r
��Ér	כ ��m�t�ëß� ��×�æ\� ô�Ç��� �8 ��ÀÒ#Q�� ½+É ÂÒì�r\� @/ô�Ç "f¿º &ñ
�̧�Ð î̈
����¦ z�·_þvm���. Õª!3� ��6£§ y©�_�
\�"f ~³���x_þvm���. ��6£§ ÅÒ�� ��m�³1Ñm���. :(


