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V� 1 â�
 27 ÌÁ %K�"���· k�¼ÇÐ� y

s� ë�H"f\�"f��H TREE _� ... DECL õ� ... TYPE [þt_� layout �̀¦ Ãº'�����H õ�&ñ
\� @/K�"f ¶ú�(R�Ð��.

V� 2 â�
 Layout

2.1 layout decl

layout decl () �<ÊÃº��H $prefix/gcc/stor-layout.c ��{9�\� ������÷&#Q e����HX<, VAR DECL ü< PARM DECL,
RESULT DECL, TYPE DECL, FIELD DECLëß�%�o����H�<ÊÃºs���.s��<ÊÃº_�3lq&h��Ér ... DECL node[þt
_� size ü< mode, alignment \�¦ [O�&ñ
�l� 0AK�"f s���. LABEL DECL ü< CONST DECL node [þt\� @/K�"f
��H layout s� ¹כ��9�t� ·ú§Ü¼ 9, FUNCTION DECL node [þt�Ér s� �<ÊÃº�� ����� ���Ér ~½ÓZO�Ü¼�Ð [O�&ñ
�>� �)a
��.
�Ð:�x size ü< mode ��H ����â
\O�s� data type Ü¼�ÐÂÒ'� ���K�t� 9, alignment ¢̧ô�Ç @/>h data type Ü¼�ÐÂÒ'�

���K������

2.2 layout type

s� �<ÊÃº��H ... TYPE �̀¦ 0Aô�Ç mode ü< size, alignment \�¦ >�íß����HX<, C�\P� type \� @/K�"f element ì�r½+É ¢̧
ô�Ç >�íß�ô�Ç��. TYPE _� >�íß��Ér TYPE SIZE �� [O�&ñ
÷&#Q e����Ht� �����\�¦ :�xK�"f s�ÀÒ#Qt� 9, ëß���� [O�&ñ
÷&
#Q e�������, layout type () �<ÊÃº��H type \� @/K� ��Áº�̧�	כ �t� ·ú§��H��.

... TYPE [þt ¢̧ô�Ç mode ü< size _� �â
Äº, data type \� ���� Õª °úכs� ���&ñ
s� ÷&��HX<, s��Qô�Ç °úכ[þt�̀¦ ½̈$í

�l� 0AK� ��6 x÷&��H �<ÊÃº[þt�Ð��H @/ÂÒì�r smallest mode for size () �<ÊÃºü< mode for size () �<ÊÃº, bitsize int
(), size int () 1px1pxs� �>rF�ô�Ç��. ���õ�&h�Ü¼�Ð TYPE _� ß¼l���H machine mode ü< x9�]X�ô�Ç �'a>�\�¦ ë�B��H��. ��
A�_� �<ÊÃº [O�"î
�̀¦ �ÃÐ�̧�l� ��êøÍ��.

V� 3 â�
 Layout Áþ�ÊÁ�æ·

void
internal_reference_types ()

REFERENCE TYPES s� internal s��¦ Pmode #��� �<Ê�̀¦ �Ð�����. �̧f�� front end \�"fëß�  ñØ�¦
�)a��.

tree
get_pending_sizes ()

pending sizes list �©�\� e����H �̧��H object [þt_� list \�¦ %3���H��.

int
is_pending_size (expr)

tree expr;

ëß���� EXPR s� pending sizes list �©�\� �>rF�ô�Ç����� 0 s� ����� °ú̀�כ¦ ìøÍ8̈�.

void
put_pending_size (expr)

tree expr;

EXPR �̀¦ pending sizes list \� ÆÒ��½+Ëm���.

void
put_pending_sizes (chain)

tree chain;
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pending sizes list \� object [þt_� chain �̀¦ Z�~#Q�� ���HX<, s� list ��H ìøÍ×¼r� q�#Qe��#Q�� ô�Ç��.

tree
variable_size (size)

tree size;

ÅÒ#Q��� size SIZE,���� constant��H��u�́ �s���,��H	כ type<�Ê�Ér decl �̀¦0Aô�Çz�́]j size-expression
Ü¼�Ð ]j/BN½+É Ãº e����H SAVE EXPR \�¦ ìøÍ8̈�ô�Ç��.

enum machine_mode
mode_for_size (size, class, limit)

unsigned int size;
enum mode_class class;
int limit;

SIZE bit [þt_� nonscalar \� ��6 x½+É machine mode \�¦ ìøÍ8̈�. Õª mode ��H ìøÍ×¼r� class CLASS ?/
\� 5Åqô�Ç ���s�#Q	כ � 9 &ñ
SX�y� \O���_� bit \�¦ ��t���Ht� l�Õüt÷&#Q e��#Q�� ô�Ç��. ëß���� LIMIT ��
0 s� ��m������ MAX FIXED MODE SIZE �Ð�� V,��Ér mode [þt�Ér ��6 x÷&t� ·ú§�̀¦ �.���s	כ

enum machine_mode
mode_for_size_tree (size, class, limit)

tree size;
enum mode_class class;
int limit;

q�5pw�t�ëß� #�l���� tree node �� ���²ú�|̈em���.

enum machine_mode
smallest_mode_for_size (size, class)

unsigned int size;
enum mode_class class;

q�5pw�t�ëß�,]X�@/ BLKmode \�¦ ìøÍ8̈��t�·ú§��H��; &h�#Q�̧ õA�)a'¹כ bit _�Ãº\�¦ �í�<Ê½+É Ãº e����H��
��� ��H]X�ô�Ç mode \�¦ ìøÍ8̈�ô�Ç��.

enum machine_mode
int_mode_for_mode (mode)

enum machine_mode mode;

&ñ
SX�y� °ú �Ér ß¼l�_� &ñ
Ãº mode \�¦ ¹1Ô��H��. z�́J�r� BLKmode s���.

tree
round_up (value, divisor)

tree value;
int divisor;

DIVISOR _� C�Ãº�Ð round up �)a VALUE _� °ú̀�כ¦ ìøÍ8̈�ô�Ç��. s���Ér	כ éß�t� sizetype _� object \�
ëß� &h�6 x|̈c Ãº e����.

tree
round_down (value, divisor)

tree value;
int divisor;

q�5pw�t�ëß� round down ÷&%3���.
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void
layout_decl (decl, known_align)

tree decl;
unsigned int known_align;

... DECL node _� size ü< mode, alignment \�¦ [O�&ñ
½+Ëm���. TYPE DECL ��H C++ M:ë�H\� s�
��s	כ ¹כ��9���. LABEL DECL ü< CONST DECL node [þt�Ér s���s	כ ¹כ��9�t� ·ú§Ü¼ 9, FUNC-
TION DECL node [þt�Ér :£¤Z>�ô�Ç (<�Ê�Ér çß�éß�ô�Ç) ~½ÓZO�Ü¼�Ð [O�&ñ
ô�Ç��. s��¦þt�̀]	כ 0AK� layout decl
�<ÊÃº\�¦  ñØ�¦�t� ����.

KNOWN ALIGN ��H s� decl s� :£¤Z>�ô�Ç �̧§4�\O�s� #QÖ¼ &ñ
�̧���t� ��&ñ
½+É Ãº e����H e����H align-
ment _� amount s���. s���Ér	כ �̧f�� FIELD DECL [þtõ� �'aº�� e��Ü¼ 9 s���� field [þt\� _��>rô�Ç��.
KNOWN ALIGN ü< �'aº���)a �̧��H ��Ér	כ 2 _� ]jY�LÜ¼�Ð ��Ðüt Ãº e����. ëß���� KNOWN ALIGN ��
0 {9� �â
Äº, Õª��Ér	כ “�-�� ������H ëß��pu_� Ø�æì�rô�Ç alignment” \�¦ _�p�� 9 record ��H ·ú�ú́�>� ½+É{©�
÷&#Q|9� �.���s	כ

void
set_lang_adjust_rli (f)

void (*f) PARAMS ((record_layout_info));

Finalize ÷&l� ���\� record layout \� @/ô�Ç Ãº&ñ
s� É+½¹כ��9 M: 7£¤y��&h�Ü¼�Ð z�́'��÷&��H front-end
function �Ð_� hook �̀¦ [O�&ñ
ô�Ç��.

record_layout_info
start_record_layout (t)

tree t;

Type T \� @/ô�Ç lay out �̀¦ z�́r����HX<, T ��H RECORD TYPE <�Ê�Ér UNION TYPE,
QUAL UNION TYPE {9� �.���s	כ struct record layout info �Ð_� pointer \�¦ ìøÍ8̈����HX<, struct
record layout info ��H s� record \� @/ô�Ç �̧��H ���Ér layout function [þt\�>� |	�W1�����. ìøÍ8̈��)a
storage\�@/K� ‘free’\�¦ ñØ�¦���H�����Ér ñØ�¦��_�Õþ�e��s���.Äºo	כ record\�@/ô�Ç layout �̀¦=åQ
��l� ���\� garbage collection \�¦ z�́r����H ��Ér	כ )�|ÃÌ÷&t� ·ú§6£§�̀¦ �ÃÐ�̧���.

tree
bit_from_pos (offset, bitpos)

tree offset, bitpos;

offset/bitpos form õ� byte ü< bit offset ��s�_� ���8̈��̀¦ z�́]j Ãº'�����H �<ÊÃºs���.

tree
byte_from_pos (offset, bitpos)

tree offset, bitpos;

offset/bitpos form õ� byte ü< bit offset ��s�_� ���8̈��̀¦ z�́]j Ãº'�����H �<ÊÃºs���.

void
pos_from_byte (poffset, pbitpos, off_align, pos)

tree *poffset, *pbitpos;
unsigned int off_align;
tree pos;

offset/bitpos form õ� byte ü< bit offset ��s�_� ���8̈��̀¦ z�́]j Ãº'�����H �<ÊÃºs���.

void
pos_from_bit (poffset, pbitpos, off_align, pos)

tree *poffset, *pbitpos;
unsigned int off_align;
tree pos;
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offset/bitpos form õ� byte ü< bit offset ��s�_� ���8̈��̀¦ z�́]j Ãº'�����H �<ÊÃºs���.

void
normalize_offset (poffset, pbitpos, off_align)

tree *poffset, *pbitpos;
unsigned int off_align;

ÅÒ#Q��� bitü< byte offset�Ð_� pointerü< offset alignment\�@/ô�Ç�í���'��Ð offset[þt�̀¦ normalize
K�"f Õª��s	כ alignment ?/\� �>rF���̧2�¤ ô�Ç��.

void
debug_rli (rli)

record_layout_info rli;

RLI ?/ &ñ
�Ð\� �'aô�Ç debugging information \�¦ Ø�¦§4�ô�Ç��.

void
normalize_rli (rli)

record_layout_info rli;

Possibly-incremented BITPOS\�¦�����ÅÒ#Q��� RLI�Ð OFFSET ALIGN��A���� BITPOS\�¦Ä»
t�½+É 
¹$íכ��9s� e���̀¦ �â
Äº OFFSET õ� BITPOS \�¦ ú́�ð�r��.

tree
rli_size_unit_so_far (rli)

record_layout_info rli;

t��FK��t� ½+É{©��)a ß¼l�\�¦ ��s�àÔ éß�0A�Ð ìøÍ8̈�ô�Ç��.

tree
rli_size_so_far (rli)

record_layout_info rli;

t��FK��t� ½+É{©��)a ß¼l�\�¦ q�àÔ éß�0A�Ð ìøÍ8̈�ô�Ç��

static void
place_union_field (rli, field)

record_layout_info rli;
tree field;

Union [þt�̀¦ ��ÀÒl� 0AK� place field �ÐÂÒ'�  ñØ�¦�)a��.

void
place_field (rli, field)

record_layout_info rli;
tree field;

RLI �Ér RECORD TYPE _� layout \� �'aô�Ç &ñ
�Ð\�¦ �í�<Êô�Ç��. FIELD ��H T ?/\� s�p� �>rF����H
K�{©� field [þt +'\� ÆÒ��|̈c FIELD DECL s���. (FIELD ��H z�́]j�Ð #�l� TYPE FIELDS list \�
ÆÒ��÷&t� ·ú§��H��; Õª�Qô�Ç '��1lx�̀¦ ̈½¹כ���H  ñØ�¦����H Õª�Qô�Ç éß�>�\�¦ Ãº1lxÜ¼�Ð ìøÍ×¼r� Ãº'��K���
ô�Ç��.)

static void
finalize_record_size (rli)

record_layout_info rli;
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�̧��H field [þts� lay out s� ¢-a«Ñ÷&%3�����H ��&ñ
�\�, s� �<ÊÃº��H RLI \� _�K� ��ØÔ&�t���H type \�
@/ô�Ç ��t�}�� TYPE SIZE, TYPE ALIGN 1px1px�̀¦ >�íß����HX< RLI \�¦ ��6 xô�Ç��.

void
compute_record_mode (type)

tree type;

(RECORD TYPE ���) TYPE �̀¦ 0Aô�Ç TYPE MODE \�¦ >�íß�ô�Ç��.

static void
finalize_type_size (type)

tree type;

ô�Ç��� YUs���Ö�©s� =åQèß� TYPE �̀¦ 0AK� TYPE SIZE ü< TYPE ALIGN �̀¦ >�íß�ô�Ç��.

void
finish_record_layout (rli)

record_layout_info rli;

RLI \� _�K� ��ØÔ&�t���H type �̀¦ layout �l� 0AK� ��H&÷̈½¹כ �̧��H ���\O��̀¦ Ãº'��ô�Ç��. Õª��� Êê
field ��H layout ÷&#Q|9� �.���s	כ s� �<ÊÃº��H RLI \�¦ 0AK� ‘free’ \�¦  ñØ�¦½+É �.���s	כ

void
layout_type (type)

tree type;

TYPE �̀¦ 0Aô�Ç mode ü< size, alignment \�¦ >�íß�ô�Ç��. C�\P� type \� @/K�"f element ì�r½+É ¢̧ô�Ç
>�íß�ô�Ç��. TYPE �̀¦ %ò
"é¶ô�Ç <�Ê�Ér e��r�_� type [þt_� ������ �¦o�\� l�2�¤�̀¦ ���HX<, s��Q��� dbxout
s� s��¦̀�	כ ¹1Ô�̀¦ �.���s	כ

type _� TYPE SIZE ��H s�p� type s� YUs���Ö�©s� ÷&#Q e���̀¦ �â
Äº 0 s� ����� °úכs���. ÕªXO� �â
Äº
layout type ��H type \� @/K� ��Áº�̧�	כ �t� ·ú§��H��.

ëß���� type s� ��f�� ¢-a����t� ·ú§�����, Õª��_	כ TYPE SIZE ��H #����y� 0 Ü¼�Ð ÷&#Q e����.

tree
make_signed_type (precision)

int precision;

PRECISION bit [þt_� signed &ñ
Ãº[þt�̀¦ 0Aô�Ç type �̀¦ Òqt$í
�#� ìøÍ8̈�ô�Ç��.

tree
make_unsigned_type (precision)

int precision;

PRECISION bit [þt_� unsigned &ñ
Ãº[þt�̀¦ 0Aô�Ç type �̀¦ Òqt$í
�#� ìøÍ8̈�ô�Ç��.

void
initialize_sizetypes ()

Òqt$í
÷&#Q�� ���H &ñ
Ãº type [þt�̀¦ �Ö̧$í
�o�l� 0AK� sizetype ü< bitsizetype \�¦ #Q�"� ��H��e����H e��
_�_� °úכ[þt�Ð �íl��oô�Ç��.

void
set_sizetype (type)

tree type;
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TYPE\� sizetype �̀¦[O�&ñ
��¦y���� *sizetype �̀¦�íl��oô�Ç��. ¢̧ô�Çt��FK��t�ëß�[þt#Q���#Q�"�³ð
ï�r type [þt_� type �̀¦ update ô�Ç��.

void
fixup_signed_type (type)

tree type;

bit ß¼l�_� precision \� l�ìøÍ�#� TYPE _� �� Qt� °úכ[þt�̀¦ [O�&ñ
��¦, Õª��� Êê Õª�¦̀�	כ YUs���Ö�©
ô�Ç��. Tree code �� INTEGER TYPE s� ��m�l� M:ë�H\� make signed type �� Ãº'��|̈c Ãº \O��̀¦
�â
Äº ��6 x�)a��. \V\�¦ [þt���, Pascal \�"f��H -fsigned-char option s� ÅÒ#Q&���̀¦ M: ��6 x�)a��.

void
fixup_unsigned_type (type)

tree type;

bit ß¼l�_� precision \� l�ìøÍ�#� TYPE _� �� Qt� °úכ[þt�̀¦ [O�&ñ
��¦, Õª��� Êê Õª�¦̀�	כ YUs���Ö�©
ô�Ç��. s���Ér	כ ‘make unsigned type’ ?/\�"f ü< enumeral type [þt�̀¦ 0AK� ��6 x�)a��.

enum machine_mode
get_best_mode (bitsize, bitpos, align, largest_mode, volatilep)

int bitsize, bitpos;
unsigned int align;
enum machine_mode largest_mode;
int volatilep;

BITPOS \�"f r�������H length BITSIZE bits _� bit field \�¦ �ÃÐ�̧½+É M: ��6 x½+É ���©� &h�½+Ëô�Ç
machine mode \�¦ ¹1Ô��H��.

Underlaying object��H ALIGN bits_��â
>�\� align�)a�����9�����.ëß��Ü¼�Ð·ú	כ LARGEST MODE
�� VOIDmode �� ��u�́ �â
Äº Äºo��� LARGEST MODE (�Ð:�x SImode) �Ð�� �8 	�H mode \�¦ ��
6 x���� îß��)a����H �¦̀�	כ _�p�ô�Ç��.

ëß���� ��Áº��� mode �� �̧��H �̧|	�\� ú́�t� ·ú§�̀¦ �â
Äº, VOIDmode \�¦ ìøÍ8̈�ô�Ç��. ÕªXO�t� ·ú§�¦,
VOLATILEP �� true s��¦ SLOW BYTE ACCESS �� false s���� K�{©� �̧|	�\� ú́���H ���©� ����Ér
mode \�¦ ìøÍ8̈�ô�Ç��.

ÕªXO�t� ·ú§�̀¦ �â
Äº (VOLATILEP �� false s��¦ SLOW BYTE ACCESS �� true ���), Äºo���H �̧
��H �̧|	�\� ú́���H ���©� 	�H mode (�t�ëß� UNITS PER WORD �Ð�� 	�H mode ��H �����) \�¦ ìøÍ8̈�ô�Ç
��.

void
init_stor_layout_once ()

s� �<ÊÃº��H stor-layout.c ��{9��̀¦ �íl��o�l� 0AK� ô�Ç��� z�́'��|̈em���.


