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 ấ 	�

V� 1 â�
 19 ÌÁ %K�"���· k�¼ÇÐ
� y 2

V� 2 â�
 StringPool l�î5� ÈÁÆ-
ê�>��? 2

V� 3 â�
 StringPool �+ �ïe��ª 2

V� 4 â�
 struct ht Ä©�¿W� 2
4.1 ½̈�̧�̂ [O�"î
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

V� 5 â�
 �ïe��ª�� =³¿ì5Ñ Ññ�+ £o>�ª 3
5.1 struct ht *ident hash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
5.2 struct obstack string stack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

V� 6 â�
 #aé��N� ��£� bCÐM���? 5
6.1 struct ht *ident hash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
6.2 struct obstack string stack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

V� 7 â�
 StringPool £�· �Dø5� Áþ�ÊÁ�æ· 6
7.1 stringpool.c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
7.2 hashtable.c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

V� 8 â�
 19 ÌÁ %K�"���· ��n� y 8



4 19 ÌÁ %K�"���· k�¼ÇÐ
� y 2

V� 1 â�
 19 ÌÁ %K�"���· k�¼ÇÐ
� y

s���� ÅÒ ë�H"f��H GCC \�"f indentifier [þt�̀¦ #Qb�G>� �'ao�
���Ht�\� @/K�"f ·ú��� �̂¦ �.���s	כ

V� 2 â�
 StringPool l�î5� ÈÁÆ-
ê�>��?

StringPool �Ér (����{9��Q\�"f Symbol Table s����¦ Òqty��
���� �)a��. GCC \�"f��H Õªzª� StringPool s����¦ ��H
��. “ë�H��\P� |9�½+Ë�è?” &ñ
�̧�Ð K�$3�|̈c Ãº e����x��. ��6£§ ÅÒ]j\�"f��H #Qb�G>� s��¦̀�	כ �íl��o
���Ht�\� @/K�"f
çß�|ÄÌy� ·ú��� �Ð�̧2�¤ 
���.

V� 3 â�
 StringPool �+ �ïe��ª

z�́]j Symbol Table �̀¦ �íl��o
���H ÂÒì�r�Ér lang independent init () �<ÊÃº ÂÒì�r\� &ñ
_�÷&#Q e����H
init stringpool �<ÊÃº\�"f s�ÀÒ#Qt�>� �)a��. s� �<ÊÃº��H ��ÅÒ çß�éß�
�>� ½̈$í
÷&#Q e��Ü¼ 9, ����:r&h�Ü¼�Ð s���l�
K�"f ��A�_� ¿º ���%i� ���Ãº\�¦ [jh�A
���H �Ü¼�Ð	כ ��Áºo� f±	>� �)a��.

struct ht *ident_hash;
static struct obstack string_stack;

{9�éß� struct obstack ½̈�̧�̂_� �â
Äº s�p� ���Ér ë�H"f\�"f ��ê�r &h�s� e��l� M:ë�H\� s� ë�H"f\�"f��H ��ÀÒt�
·ú§��xt�ëß�, struct ht ½̈�̧�̂��H ���r� �Ð�¦ �Å�#Q ���̧2�¤ 
���x��.

V� 4 â�
 struct ht Ä©�¿W�

s� ½̈�̧�̂�̧ s�p� ·ú¡_� ë�H"f\�"f \O���Hô�Ç &h�s� e����. 06 ÅÒ ë�H"f “l�ìøÍ ���\O� (1) struct cpp reader êøÍ” _�
2.14 !lo���\�"f ���/åL�̀¦ 
�%i���. q�2�¤ ×�æ4�¤s� ÷&�8���̧ ��r� ô�Ç��� �8 ��\P�K� �Ð�¦ t������̧2�¤ 
���x��.

4.1 Ä©�¿W� à�
ÃZ�

s� ½̈�̧�̂��H $prefix/gcc/hashtable.h\�������÷&#Qe����.s���Ér	כ Cpplibü< Front end[þt�̀¦0Aô�Çd��Z>��� hash
table �̀¦ ����?/��HX<, "é¶+þA�Ér ��A�ü< °ú ��.

struct ht
{
struct obstack stack;

hashnode *entries;
hashnode (*alloc_node) PARAMS ((hash_table *));

unsigned int nslots;
unsigned int nelements;

struct cpp_reader *pfile;

unsigned int searches;
unsigned int collisions;

};

y�� ½̈$í
�_¹�èכ æ¼e��Dh\� @/K�"f ·ú����Ð��

• stack
d��Z>���[þt�Ér #�l�"f ½+É{©��)a��.
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• entries
����̧ +ä�%u�Â6Ò ��B'å�T� �}"��. Ò³Öכ UPDATE 
�ð�©��.

• alloc node
s� ½̈�̧�̂ü< �'aº��ô�Ç Call Back �<ÊÃºs���.

• nslots
Entry C�\P�?/_� 8úx slot Ãº.

• nelements
(¶ú���e����H—�Ö̧1lx
���H) element [þt_� Ãº.

• pfile
ëß�����̀¦ 0Aô�Ç reader \� @/ô�Ç a�Aß¼. cpplib _� ò́Ö�¦&h� s�1pq�̀¦ 0AK� ��6 x|̈c Ãº e����.

• searches, collisions
_�s��̂¦ ��6 x :�x>�u�\� @/K� �̧��\�¦ ½+É M: ��6 x�)a��.

struct cpp reader ½̈�̧�̂_��â
Äºs�p�·ú¡\�"f���/åLÙþ¡l�M:ë�H\�,Õªzª��Å�#Q���̧2�¤
���.#�l�\�"f �̂¦Ãº
e����H entries, alloc node 1px1px_� ½̈�̧�̂ ���Ãº[þt�Ér hashnode ��{9�Ü¼�Ð ������÷&#Q e����H �¦̀�	כ ·ú� Ãº e����HX<, s�
hashnode ��H ��A�_� ½̈�̧�̂ �í���'�����H �¦̀�	כ ·ú�l� ��êøÍ��.

struct ht_identifier {
unsigned int len;
const unsigned char *str;

}

#�l�"f ½+É Ãº e��1pws�, struct ht ½̈�̧�̂�� #Q�"� ë�H��\P��̀¦ ��|9� Ãº e���̧2�¤ 
���H ¦¹�è[þt�̀כ ��t��¦ e��6£§�̀¦
·ú� Ãº e���̀¦ �.���s	כ

V� 5 â�
 �ïe��ª�� =³¿ì5Ñ Ññ�+ £o>�ª

·ú¡\�"f init stringpool () �<ÊÃº\�"f��H ¿º >h_� ���%i� ���Ãº�� [O�&ñ
�)a���¦ Ùþ¡Ü¼m�, Õª��\	כ @/K�"f s�]j ·ú����Ð
��.

5.1 struct ht *ident hash

init stringpool () �<ÊÃº\�"f [O�&ñ
s� =åQèß� Êê s� ½̈�̧�̂_� ����o\� @/K�"f ¶ú�(R�Ð�̧2�¤ 
���. z�́]j s� ½̈�̧�̂
\�¦ ��t��¦ e����H ���%i� ���Ãº�� ident hash s�l� M:ë�H\� s� ���Ãº_� ?/6 x�̀¦ ¶ú�(R4�§Ü¼�Ð+� ·ú� Ãº e���̀¦ �.���s	כ

ident hash ½̈�̧�̂_� y�� �\¹�èכ #Q�"� °úכs� [þt#Q e����Ht�\�¦ ��[jy� ¶ú�(R�Ð�̧2�¤ 
���. 0A\�"fÂÒ'� ��A��Ð
���/åL
��̧2�¤ 
���x��.

struct obstack stack;
{

long int chunk_size = 4072,
struct _obstack_chunk *chunk = 0x83ce3e8,
char *object_base = 0x83ce3f0 "",
char *next_free = 0x83ce3f0 "",
char *chunk_limit = 0x83cf3d0 "",
int temp = 0,
int alignment_mask = 0,
struct _obstack_chunk *(*chunkfun)(void *, long int) = 0x827df50 <xmalloc>,
void (*freefun)(void *, struct _obstack_chunk *) = 0x8049640,
void *extra_arg = 0x0,
unsigned int use_extra_arg : 1 = 0,
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unsigned int maybe_empty_object : 1 = 0,
unsigned int alloc_failed : 1 = 0

}

0A_� ?/6 x×�æ ¹�èכ chunk _� �â
Äº, ?/6 xs� �̧¿º ��f�� �íl��o÷&t� ·ú§�Ér °ú̀�כ¦ ��t��¦ e����.

hashnode *entries = (struct ht_identifier **) 0x83cf3d8;

s� entries ¢̧ô�Ç /BNçß�ëß� �Ö̧{©�÷&#Q e���¦, ��f�� ?/6 xs� �>rF�
�t� ·ú§��H��.

hashnode (*alloc_node) PARAMS ((hash_table *))
= (struct ht_identifier *(*)(struct ht *)) 0x81d6b80 <alloc_node>

alloc node () �<ÊÃº �í���'��Ð [O�&ñ
÷&#Q e����.

unsigned int nslots = 16384;

entries ?/\� 16384 >h_� slot s� �>rF��<Ê�̀¦ ·ú� Ãº e��Ü¼ 9, s�\�¦ z��¹¢¤���Ãº�Ð ���8̈�r� 0x4000 >h��
��H ��z�́�̀¦ ·ú� Ãº e����.

unsigned int nelements = 0;

��f�� ô�Ç����̧ identifier \�¦ parsing ô�Ç &h�s� \O�l� M:ë�H\� element [þt_� Ãº��H 0 s���.

struct cpp_reader *pfile = 0;

��f�� 0x0 Ü¼�Ð [O�&ñ
÷&#Q e����.

unsigned int searches = 0;
unsigned int collisions = 0;

y��y�� ��f�� ô�Ç����̧ ¹1Ô�Ér &h�s� \O��¦, Ø�æ[�t�̀¦ {9�Ü¼��� &h��̧ \O�Ü¼Ù¼�Ð �̧¿º 0 Ü¼�Ð [O�&ñ
÷&#Q e��6£§�̀¦
SX����½+É Ãº e����.

5.2 struct obstack string stack

string stack ½̈�̧�̂��H 0A\�"f ���/åLÙþ¡1pws�, init stringpool () �<ÊÃº\�"f Ãº'��s� �)a��. obstack begin () �<ÊÃº
\�"f obstack s� [O�&ñ
s� �)a Êê\� ��A�ü< °ú �Ér ½̈�̧�Ð �íl��oH�d�̀¦ ·ú�Ãº e����.

struct obstack stack;
{

long int chunk_size = 4072,
struct _obstack_chunk *chunk = 0xa05abc0,
char *object_base = 0xa05abc8 "",
char *next_free = 0xa05abc8 "",
char *chunk_limit = 0xa05bba8 "",
int temp = 0,
int alignment_mask = 7,
struct _obstack_chunk *(*chunkfun)(void *, long int) = 0x827df50 <xmalloc>,
void (*freefun)(void *, struct _obstack_chunk *) = 0x6b4050 <free>,
void *extra_arg = 0x0,
unsigned int use_extra_arg : 1 = 0,
unsigned int maybe_empty_object : 1 = 0,
unsigned int alloc_failed : 1 = 0

}
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V� 6 â�
 #aé��N� ��£� bCÐM���?

0A_� !lo�����t� StringPool �̀¦ ½̈$í

���H ¿º ���%i����Ãº�� #Qb�G>� �íl��o�� ÷&��Ht�\� @/K�"f ·ú��� �Ð��¤��HX<,
s�]jÂÒ'���H z�́]j�Ð GCC ?/\�"f #Qb�G>� ��6 x÷&��Ht�\� @/K�"f ·ú����Ð�̧2�¤ 
���x��.

6.1 struct ht *ident hash

���%i����Ãº ident hash ��H GCC \�"f K�$3�÷&��H �̧��H identifier [þt�̀¦ ��t��¦ e����H Hash Table s���. \V���#Q
\�¦ ]jü@ô�Ç �̧��H éß�#Q[þts� s�/BM\�"f �'ao�÷&#Q ������¦ ½+É Ãº e����. ident hash �� ��ØÔv���H �©�fç
$í
�Ér $pre-
fix/gcc/stringpool.c \�"f �'ao�ô�Ç���¦ ½+É Ãº e��t�ëß�, z�́]j�Ð Hash Table _� >h¥Æ��̀¦ :�xK�"f ?/ÂÒ&h�Ü¼�Ð ½̈�̧
�̂\�¦ �'ao�
���H ��Ér	כ $prefix/gcc/hashtable.c \�"f �'ao�ô�Ç��.
s� ���%i����Ãº��H 	�H $��©��è_� >h¥Æ�s�l� M:ë�H\� f��]X�&h�Ü¼�Ð ��ÀÒt� ·ú§Ü¼ 9, s��¦̀�	כ �'ao�
���H �<ÊÃº[þts� �>r

F�
���HX<, ���Ér C source \�"f��H ��A�ü< °ú �Ér �<ÊÃº[þt�̀¦  ñØ�¦�<ÊÜ¼�Ð+� identifier \�¦ ¹1Ô����, ¶ú�{9�
����� ô�Ç
��.

get_identifier
get_identifier_with_length
maybe_get_identifier

���Ér !lo���\�"f String Pool õ� �'aº���)a �̧��H �<ÊÃº_� l�0px\� @/ô�Ç [O�"î
�̀¦ 
���xt�ëß�, ·ú¡"f ���çß� [O�"î

����
0A_� [j �<ÊÃº �̧¿º identifier [þt�̀¦ ¹1Ô��HX< ��6 x�)a��. ëß���� ¹1Ô�¦�� 
���H ë�H��\P�s� Hash Table \� 1px2�¤÷&#Q
e������� 1px2�¤
�>� �)a��.

String Pool _� >h¥Æ�\�"f ���%i��<ÊÃº ident hash �� #Qb�G>� ��6 x÷&��Ht�\� @/K� ·ú��� �Ð�9�¦ 
�l� M:ë�H\�
Äºo���H 0A_� [j �<ÊÃº\�¦ ¾º�� ��6 x
���Ht� ·ú����Ð��� |̈c �.���s	כ �=��
���� ���%i����Ãº ident hash \� f��]X�&h�Ü¼
�Ð ]X���H
�#� ��6 x
���H ���Ér �<ÊÃº��H �>rF�
�t� ·ú§l� M:ë�Hs���.
���%i� ���Ãº ident hash _� ��6 x 6 x�̧��H ��A�ü< °ú ��.

1. “\V���#Q”[þt�̀¦ $��©�
�l� 0AK�

2. Builtin Function [þt x9� Type [þt, Attribute [þt�̀¦ $��©�
�l� 0AK�

3. Optab _� s�2£§[þt�̀¦ $��©�
�l� 0AK�

4. C source [þt�̀¦ K�$3�
���H õ�&ñ
\�"f Dh\�v>� {9�Ãº�)a identifier [þt�̀¦ l�2�¤
�l� 0AK�

0A_� [j>h��H GCC �� z�́]j source [þt�̀¦ K�$3�
�l� ���, 7£¤ compile file () �<ÊÃº ���\� �̧¿º �íl��o�)a��. \V
���#Q_� �â
Äº, $prefix/gcc/c-parse.in \� &ñ
_�÷&#Q e����H \V���#Q 3lq2�¤ °úכ[þts� 1px2�¤�)a>� �)a��. Builtin �<ÊÃº,
type, attr[þt�Ér $prefix/gcc/builtin-attrs.defü< $prefix/gcc/builtin-types.def\�1px2�¤�)a°úכ[þts�[þt#Q��>�÷&
 9, Optab s�2£§[þt�Ér init optabs () �<ÊÃº\� &ñ
_��)a °úכ[þts� [þt#Q��>� �)a��.
s�]j z�́]j�Ð C source \�¦ K�$3�
���H õ�&ñ
\�"f #Qb�G>� identifier �� 1px2�¤÷&��Ht�\� @/K�"f ¶ú�(R�Ð�̧2�¤ 
�

��.
(����{9��Q\�"f z�́]j token �̀¦ ÆÒØ�¦K�"f DFA (���&ñ
&h� Ä»ô�Ç �̧�Ð����) \� &h�6 x
�l���t� 
���_� token �̀¦

ÆÒØ�¦
���H ��Ér	כ c lex �� {��{©�ô�Ç��. çß�|ÄÌ
�>� ¹���K�"fכ [O�"î
ô�Ç����� ��A�ü< °ú s� [O�"î
½+É Ãº e���̀¦ �.���s	כ

1. s�]j z�́]j�Ð 
���_� source \�¦ K�$3�ô�Ç���¦ 
���.

2. c-parse.in \� [O�&ñ
÷&#Q e����H LALR ë�HZO�\� _���
�#� yyparse 1 �� r����÷&���"f 
���_� token �̀¦ ÆÒØ�¦

�#� Õª ì�rÀÓ\� ���� í�H"f�̧�� ���'��÷&l� r����ô�Ç��.

3. 
���_� token �Ér c lex () �<ÊÃº\� _�K� K�$3�÷&��HX<, ?/ÂÒ �<ÊÃº��� cpp lex token () �<ÊÃº\�"f y�� token
_� ì�rÀÓ\� ���� Õª K�$3� �<ÊÃº[þts�  ñØ�¦�)a��.

4. ëß���� identifier {9� �â
Äº, parse identifier �� K�$3��̀¦ {��{©�ô�Ç��. s� �<ÊÃº_� �â
Äº, ���Ð 0A\�"f ú́�ô�Ç [j >h
_� �<ÊÃº (7£¤, get identifier, ...) \�¦ s�6 x
�t� ·ú§�¦, ���%i� ���Ãº parse in _� ½̈$í
 ¹�èכ hash table \�¦ s�
6 xô�Ç��. 
�t�ëß� s� hash table s� 0A_� ���%i� ���Ãº ident hash ü< ���Ér ��s	כ ����� °ú �Ér �¦e���̀	כ ·ú�����
½+É �.���s	כ
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init_c_lex ();

-> cpp_read_main_file (parse_in, filename, ident_hash)

-> _cpp_init_hashtable (pfile, table);

-> pfile->hash_table = table;

0A_� \V]j��H ident hash �� parse in _� hash table \� [þt#Q����H õ�&ñ
�̀¦ ¹���ô�Çכ �.���s	כ 0A\�"f ��A��Ð
	�YV Ãº'���)a��.

6.2 struct obstack string stack

s�]j string stack \� @/K�"f ·ú����Ð�̧2�¤ 
���x��. s� ���%i����Ãº\�¦ ��ÀÒ��H /BM�Ér �̧f�� $prefix/gcc/stringpool.c
\� ������÷&#Q e����H ggc alloc string () �<ÊÃº\�"fëß� s���. ¢̧ô�Ç s� �<ÊÃº��H $prefix/gcc/ggc.h \� ��A�ü< °ú s�
������÷&#Q e��#Q ggc strdup ����H s�2£§Ü¼�Ð ��6 x÷&l��̧ ô�Ç��.

#define ggc_strdup(S) ggc_alloc_string((S), -1)

���%i����Ãº string stack _� 6 x�̧��H ��A�ü< °ú ���¦ ½+É Ãº e����.

1. C ���#Q�©�\�"f &ñ
_�÷&��H ë�H��\P��̀¦ $��©�
�l� 0AK�. \V\�¦ [þt��� ��A�ü< °ú �Ér \V]j\�¦ ú́�ô�Ç��.

int *a = "test";

build string () �<ÊÃº\�¦ ¶ú�(R�Ð��� ��[jy� ·ú� �.���s	כ

2. Optab ?/ entry [þt_� libfunc ½̈$í
¦�\¹�èכ �íl��o
�l� 0AK�. init optabs () �<ÊÃº\�¦ ¶ú�(R�Ðl� ��êøÍ��.

3. RTX_� ½̈$í

���¹�è×�æë�H��\P��̀¦�í�<ÊKכ���H����þt�̀¦0AK�.\V\�¦[þt]	כ SYMBOL REF�� ASM INPUT
\� �í�<Ê÷&��H ë�H��\P�

4. ½̈�̧�̂ struct constant descriptor _� ½̈$í
¹�èכ label s���, ½̈�̧�̂ struct in named entry _� ½̈$í
¹�èכ
name �̀¦ {��l� 0AK�

V� 7 â�
 StringPool £�· �Dø5� Áþ�ÊÁ�æ·

çß�éß�
�>� ���� String Pool �̀¦ ½̈$í

���H �<ÊÃº[þt\� @/K�"f ·ú����Ð�̧2�¤ 
���.

7.1 stringpool.c

void init stringpool ()

string pool �̀¦ �íl��o½+Ëm���.

static hashnode alloc node (hash table *table);

hash node \�¦ ½+É{©�½+Ëm���.

const char * ggc alloc string (const char *contents, int length);

U�́s��� LENGTH s��¦ CONTENTS \�¦ �í�<Ê
���H ë�H��\P� constant \�¦ ½+É{©�
�#� ìøÍ8̈�½+Ëm���. ëß�
��� LENGTH �� -1 s���� CONTENTS ��H null-terminated ë�H��\P��Ð ��&ñ
½+Ëm���. U�́s���H strlen
\�¦ ��6 x
�#� >�íß�|̈em���. ëß���� °ú �Ér ë�H��\P� constant �� s����\� ½+É{©�÷&%3������ Õª 4�¤���:r�Ér s�
M: %i�r� ìøÍ8̈�|̈em���.
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tree get identifier (const char *text);

s�2£§s� TEXT (NULL �Ð =åQ����H ë�H��\P�) ��� IDENTIFIER NODE \�¦ ÷&[�t�9×�̈m���. ëß���� Õª
s�2£§�̀¦ °ú �Ér identifier �� s����\� �ÃÐ�¦÷&%3������ °ú �Ér node \�¦ ÷&[�t�9×�̈m���.

tree get identifier with length (const char *text, unsigned int length);

U�́s��� &ñ
_��)a����H �¦̀�	כ ]jü@
��¦ get identifier �<ÊÃºü< 1lx{9�.

tree maybe get identifier (const char *text);

ëß���� s�2£§s� TEXT (null �Ð =åQ����H ë�H��\P�) �Ð �������)a ��s	כ s����\� e������� Õª node \�¦ ìøÍ8̈�
�
�¦ ÕªXO�t� ·ú§Ü¼��� NULL TREE \�¦ ìøÍ8̈�½+Ëm���.

void stringpool statistics ()

String pool \� �'aô�Ç Y>�Y>� l��:r&h���� :�x>�u�\�¦ report ½+Ëm���.

static int mark ident (struct cpp reader *pfile, hashnode h, const PTR v);

GC 6 x 
���_� d��Z>���\�¦ mark ½+Ëm���.

static void mark ident hash (PTR arg);

GC 6 x �̧��H d��Z>���\�¦ mark ½+Ëm���.

7.2 hashtable.c

void gcc obstack init PARAMS ((struct obstack *obstack));

Obstack �̀¦ �íl��o½+Ëm���.

static unsigned int calc hash (const unsigned char *str, unsigned int len);

U�́s��� LEN ��� ë�H��\P� STR _� hash \�¦ >�íß�½+Ëm���.

hash table *ht create PARAMS ((unsigned int order));

d��Z>��� hashtable �̀¦ �íl��o½+Ëm���.

void ht destroy PARAMS ((hash table *table));

Hash table õ� �'aº��K� ½+É{©��)a �̧��H memory \�¦ free ô�Ç��.

hashnode ht lookup PARAMS ((hash table *table, const unsigned char *str, unsigned int len,
enum ht lookup option insert));

U�́s� LEN _� STR �̀¦ 0Aô�Ç hash entry \�¦ ìøÍ8̈�½+Ëm���. ëß���� Õª ë�H��\P�s� s�p� _�s��̂¦?/\� �>rF�
ô�Ç����� Õª entry \�¦ ìøÍ8̈�½+Ëm���. ëß���� INSERT �� CPP ALLOCED ����� ��t�}�� obstack object
\�¦ free ½+Ëm���. ëß���� d��Z>����� t��FK��t� �Ðs�t� ·ú§�Ér �¦��s	כ INSERT �� CPP NO INSER ��
��� NULL �̀¦ ìøÍ8̈�½+Ëm���. ÕªXO�t� ·ú§Ü¼��� ¶ú�{9�
��¦ Dh�Ðî�r entry \�¦ ìøÍ8̈�½+Ëm���. ëß���� INSERT
�� CPP ALLOC s������ Dh�Ðî�r ë�H��\P�s� ½+É{©�÷&t�ëß� INSERT �� CPP ALLOCED ����� item
�Ér obstack _� =�G@/l�\� e����H �Ü¼�Ð	כ ��&ñ
½+Ëm���.

static void ht expand (hash table *table);

Hash table _� ß¼l�\�¦ ¿ºC��Ð Zþto��¦ entry [þt�̀¦ re-hashing ½+Ëm���.

void ht forall PARAMS ((hash table *table , ht cb cb, const PTR v));

TABLE?/ �̧��H node[þt�̀¦0Aô�Ç,B�>h���Ãº TABLE→PFILEü< node, V\�¦����� CB\�¦ callback
ô�Ç��.

void ht dump statistics PARAMS ((hash table *table));

Stderr �Ð ½+É{©� :�x>�u�\�¦ dump ô�Ç��.

double approx sqrt PARAMS ((double x ));

Õüw�� N _� &h�{©�ô�Ç �ª�_� square root \�¦ ìøÍ8̈�ô�Ç��. s���Ér	כ :�x>� �Ð�¦"f\�¦ 0AK�"f s��¦ code Òqt$í

�̀¦ 0AK�"f��H ��m���.
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s� &ñ
�̧\�"f StringPool \� @/ô�Ç ë�H"f\�¦ ��u��¦, ��6£§ ë�H"f\�"f��H struct function \� @/K�"f ·ú����Ð�̧2�¤ 
�
��x_þvm���.


