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V� 1 â�
 26 ÌÁ %K�"���· k�¼ÇÐ� y

s� ë�H"f\�"f��H GCC TREE \�"f &ñ
Ãºü< z�́Ãº�� #Qb�G>� ��ÀÒ#Qt���Ht�\� @/K� ·ú����Ð�̧2�¤ ���x_þvm���.

V� 2 â�
 Ça�ÊÁ

GCC \�"f��H &ñ
Ãº_� �â
Äº HOST WIDE INT \�¦ l�ï�rÜ¼�Ð &ñ
_�÷&�¦ ��6 x÷&��HX<, s���Ér	כ y�� machine \� ��
�� ²ú���|9� Ãº e����H &ñ
Ãº_� ß¼l�\�¦ �¦�9�#� Õª �̧|	�\� ú́�>� (����{9�r� &ñ
K�t���H B�ß¼�Ð s���. s���s	כ #Qb�G
>� &ñ
_�÷&��Ht� ��A�\�"f ¶ú�(R�Ð��.

2.1 HOST WIDE INT

s�B�ß¼�Ð��H $prefix/gcc/hwint.h��{9�\�&ñ
_�÷&#Qe����. HOST BITS PER INTü<HOST BITS PER LONG
\� _��>r�#� B�ß¼�Ð\�¦ 0Aô�Ç &ñ
_�[þt�̀¦ ]j/BN��¦ e����HX<, z�́|9�&h�Ü¼�Ð HOST WIDE INT B�ß¼�Ð_� &ñ
_�\�¦
{��{©����H ÂÒì�r\�"f �¦�9÷&��H ��Ér	כ MAX LONG TYPE SIZE ü< LONG TYPE SIZE B�ß¼�Ð s���.
���õ�&h�Ü¼�Ð ‘long long’ s� ������÷&��H host �� e���̀¦ Ãº e���¦, ‘long’ s� ������÷&��H host �� e���̀¦ Ãº e��Ü¼ 9,

‘int’ �� ������÷&��H /BMs� e����. �9���_� �â
Äº ‘int’ �Ð ������s� �)a��.
hwint.h ��{9��̀¦ �Ð��� ·ú���xt�ëß�, s� ��{9�s� ]j@/�Ð &ñ
_��� ÷&l� 0AK�"f��H autoconf �� $prefix/gcc/auto-

host.h ��{9�\� SIZEOF * �'aº�� B�ß¼�Ð\�¦ t�&ñ
K� ÅÒ#Q�� ô�Ç��. 7£¤ auto-host.h ��{9��Ér $prefix/configure ��
z�́'��÷&��H 1lxîß� Òqt$í
÷&>� �)a��.
Õªo��¦ HOST WIDE INT _� Ø�¦§4�õ� �'aº���#� #��Q B�ß¼�Ð\�¦ ¢̧ô�Ç &ñ
_����HX<, &ñ
_�÷&��H �¦þt�̀]	כ ¶ú�(R

�Ð��� ��A�ü< °ú �Ér ��þts]	כ �>rF�ô�Ç��.

• HOST WIDE INT PRINT DEC

• HOST WIDE INT PRINT UNSIGNED

• HOST WIDE INT PRINT HEX

• HOST WIDE INT PRINT DOUBLE HEX

ÂÒõ�&h�Ü¼�Ð��H HOST WIDEST INT B�ß¼�Ð\� @/K�"f�̧ �������̀¦ ���HX<, ��A�ü< °ú �Ér ��s	כ ������÷&>� �)a
��.

• HOST BITS PER WIDEST INT

• HOST WIDEST INT

• HOST WIDEST INT PRINT DEC

• HOST WIDEST INT PRINT UNSIGNED

• HOST WIDEST INT PRINT HEX

2.2 Ça�ÊÁ (�×ÊÁ

&ñ
Ãº �©�Ãº_� �â
Äº, TREE node �Ð��H INTEGER CST �Ð &ñ
_�ô�Ç����H �¦̀�	כ ·ú¡\�"f s�p� ���/åL�%i���. Õªo��¦
z�́]j K�{©� node _� �â
Äº, $prefix/gcc/tree.h _� struct tree int cst ½̈�̧�̂\� &ñ
s�÷&#Q e����. s� ½̈�̧�̂\� @/
K� ���/åL�̀¦ ���� ��A�ü< °ú �Ér �̧_þvs���.

struct tree_int_cst
{
struct tree_common common;
rtx rtl;
struct {

unsigned HOST_WIDE_INT low;
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HOST_WIDE_INT high;
} int_cst;

};

s�p� ·ú¡ ë�H"f\�"f ���/åL�̀¦ ô�Ç ½̈�̧�̂�Ð+�, z�́]j &ñ
Ãº��, int cst _� low, high \� y��y�� &ñ
_��)a����H �¦̀�	כ SX����
½+É Ãº e���̀¦ �.���s	כ Õªo��¦ s��Qô�Ç TREE node \� @/K� accessor B�ß¼�Ð\� @/K�"f s�p� ú́��%i���.
z�́]j TREE node _� &ñ
Ãº_� �â
Äº, low, high ÂÒì�rÜ¼�Ð ��¾º#Q �'ao�ô�Ç����H �¦̀�	כ ·ú� Ãº e����.
q�2�¤ �9���_� (��ÉÓ'�_� �â
Äº, int ¿º>h\�¦ ��6 x�#� low ü< high \�¦ ³ð�&³�t�ëß�, Constant folding �̀¦ Ãº'��

½+É M:��H 4 >h_� int \�¦ ��6 xô�Ç��. INTEGER CST node [þt\� @/K� constant folding \�¦ Ãº'���l� 0AK�"f��H
two-word arithmetic s� >��HX&÷̈½¹כ Äºo���H Õª�¦̀�	כ 4 word \� two-word integer \�¦ ³ð�&³�<ÊÜ¼�Ð+�, �ª�Ãº%�!3�
y�� word \� HOST BITS PER WIDE INT / 2 bit ëß� $��©��<ÊÜ¼�Ð+� s�\�¦ �����·p��. ���õ�&h�Ü¼�Ð Word _�
°úכ�Ér LOWPART + HIGHPART * BASE �Ð ³ð�&³���H �.���s	כ s��Qô�Ç y�� HOST WIDE INT \�¦ >�íß��l�
0AK�"f Y>�Y>� macro \�¦ &ñ
_���¦ e����HX<, ��A�ü< °ú ��.

#define LOWPART(x) \
((x) & (((unsigned HOST_WIDE_INT) 1 << (HOST_BITS_PER_WIDE_INT / 2)) - 1))

#define HIGHPART(x) \
((unsigned HOST_WIDE_INT) (x) >> HOST_BITS_PER_WIDE_INT / 2)

#define BASE ((unsigned HOST_WIDE_INT) 1 << HOST_BITS_PER_WIDE_INT / 2)

¢̧ô�Ç, &ñ
Ãº_� overflow \�¦ ������l� 0Aô�Ç macro ¢̧ô�Ç �>rF����HX<,��A�ü< °ú ��.

#define OVERFLOW_SUM_SIGN(a, b, sum) ((~((a) ^ (b)) & ((a) ^ (sum))) < 0)

Äºo���H A1 + B1 = SUM1 s� 2 _� �ÐÃº ���íß��̀¦ ��6 x��¦ overflow \�¦ Áºr�ô�Ç����H �¦̀�	כ îß���. A
ü<, B, SUM �Ér A1 ü< B1, SUM1 õ� °ú �Ér sign �̀¦ y��y�� ��t��¦ e�����¦ ��&ñ
ô�Ç��. Õª!3� s���_	כ °úכ
s� 0 s� ��u�́ M:, addition s� {9�#Q����H 1lxîß� overflow �� µ1ÏÒqtÙþ¡����H �¦̀�	כ ·ú��2;��.

Overflow ��H ëß���� A ü< B �� °ú �Ér sign �̀¦ ��t��¦ e��t�ëß�, A ü< SUM _� ÂÒ ñ�� ��\�¦ M: µ1ÏÒqtô�Ç
��. sign s� °ú �Ért� ���Ért� ������l� 0AK�"f��H ‘ˆ’ \�¦ ��6 x��¦ sign \�¦ ]j����9��� ‘< 0’ �̀¦ ��
6 xô�Ç��.

4 >h_� int \�¦ ��6 xô�Ç constant folding ?/\�"f_� &ñ
Ãº ���íß�\� @/K�"f 7á§ �8 ��[jy� �Ðl� 0AK�"f��H fold-
const.c ��{9�\� ������÷&#Q e����H encode (), decode () �<ÊÃº x9� * double () �<ÊÃº\�¦ �ÃÐ�̧�l� ��êøÍ��.
çß�éß�ô�Ç \V]j\�¦ ���/åLô�Ç�����, encode, decode �<ÊÃº�Ð [þt Ãº e��Ü¼ 9 ��A�ü< °ú �Ér �̧_þv_� operation �̀¦ Ãº'��

ô�Ç��.

/* two-word integer ¦Ûå 4 word ¦¼ unpack ³Éá¤´.
LOW ¬½ HI £Ûá ÍòªÁ¬È§º ¤Á ‘HOST_WIDE_INT’ ¼¡ÉÞ¬È¤´.
WORDS £Ûá HOST_WIDE_INT ¤Ûå¬Ç ¨µ¬Ïå¬Ûå ¡ ¦́Æ°È¡¼ ¬Ýñ¤´. */

static void
encode (words, low, hi)

HOST_WIDE_INT *words;
unsigned HOST_WIDE_INT low;
HOST_WIDE_INT hi;

{
words[0] = LOWPART (low);
words[1] = HIGHPART (low);
words[2] = LOWPART (hi);
words[3] = HIGHPART (hi);

}

/* 4 word ¤Ûå¬Ç ¨µ¬Ïå¬Ûå two-word integer ¦¼ pack ³Éá¤´.
WORDS £Ûá word ¤Ûå¬Ç ¨µ¬Ïå¬Ûå ¡ ¦́Æ°Ýá¤´.
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ÍòªÁ£Ûá ¤Á ‘HOST_WIDE_INT’ ¼¡ÉÞ¬Æ¦¼ ¡ÉÞ¡ÉÞ *LOW ¬½ *HI ¬¹ ¸Éò¤Ôá¤´. */

static void
decode (words, low, hi)

HOST_WIDE_INT *words;
unsigned HOST_WIDE_INT *low;
HOST_WIDE_INT *hi;

{
*low = words[0] + words[1] * BASE;
*hi = words[2] + words[3] * BASE;

}

V� 3 â�
 ��
ÊÁ

GCC _� TREE node \�"f z�́Ãº\�¦ ����?/��H node ��H REAL CST node �Ð+� struct tree real cst ½̈�̧�̂\�
&ñ
_�÷&#Q e��Ü¼ 9, ���õ�&h�Ü¼�Ð z�́Ãº°úכ�Ér REAL VALUE TYPE real cst \� [þt#Q��>� �)a��.
Äº��� REAL VALUE TYPE B�ß¼�Ð\� @/K�"f ¶ú�(R�Ð�̧2�¤ ���.

3.1 REAL VALUE TYPE

REAL VALUE TYPE ��H real.h \� &ñ
_�÷&#Q e����H B�ß¼�Ð�Ð+� z�́]j�Ð��H realvaluetype ����H ½̈�̧�̂\�¦

����?/��H +þAI�s���. s���Ér	כ y�� machine \� ���� z�́Ãº+þA�̀¦ software &h�Ü¼�Ð ½̈�&³�l� 0AK�"f ��6 x÷&��H
½̈�̧�̂�Ð+� $prefix/gcc/real.h ��{9��̀¦ ¶ú�(R�̂¦ �â
Äº s� ½̈�̧�̂\� @/K� ¶ú�(R�̂¦ Ãº e����. z�́Ãº+þAs� ��|9�

Ãº e����H ß¼l���H y�� machine ���� ß¼l��� ²ú���t�>� ÷&��HX<, realvaluetype _� ß¼l�\� %ò
�¾Ó�̀¦ ÅÒ��H ��Ér	כ
MAX LONG DOUBLE TYPE SIZE B�ß¼�Ð���¦ ½+É Ãº e����x��. i386 _� �â
Äº, s� B�ß¼�Ð_� °úכ�Ér $pre-
fix/gcc/config/i386/i386.h ��{9�\� &ñ
_�÷&#Q e��Ü¼ 9, °úכ�Ér 128 �Ð ÷&#Q e����. ÕªA�"f �9���_� (��ÉÓ'�\�"f
&ñ
_�÷&��H ���_� z�́Ãº+þA�Ér ��A�ü< °ú �Ér ½̈�̧�̂ �̧�ª��̀¦ ��t�>� �)a��.

#define REAL_IS_NOT_DOUBLE
#define REAL_ARITHMETIC
typedef struct {
HOST_WIDE_INT r[(19 + sizeof (HOST_WIDE_INT))/(sizeof (HOST_WIDE_INT))];

} realvaluetype;
#define REAL_VALUE_TYPE realvaluetype

·ú¡\�"f &ñ
Ãº+þA HOST WIDE INT \� @/K� �Ð��¤Ü¼ 9, �9���_� (��ÉÓ'�\�"f��H int s�l� M:ë�H\�, 0A_� ?/ÂÒ ���
Ãº r �Ér 5 _� ß¼l�\�¦ ���������H �¦̀�	כ ·ú� Ãº e����.

3.2 UEMUSHORT

0A\�"f ���/åLô�Ç REAL VALUE TYPE ��H TREE node \�"f_� �̧_þvs����¦ ½+É Ãº e��t�ëß� z�́]j z�́Ãº+þA >�íß�
�̀¦ ½+É �â
Äº��H, s� type �̀¦ ��6 x���H ��s	כ ��m���, UEMUSHORT ����H B�ß¼�Ð�� &ñ
_����H type �̀¦ ��6 xô�Ç
��. ¢̧ô�Ç s� type �̀¦ ��6 x�#�, K�{©� ß¼l�\�¦ ����?/l� 0AK�"f NE ����H B�ß¼�Ð�Ð &ñ
_�\�¦ ���HX<, ��A�ü< °ú 
s� ������ô�Ç���¦ ���� çß�éß����x��.

UEMUSHORT e[NE];

UEMUSHORT �� #Qb�G>� ������÷&��Ht���H $prefix/gcc/real.c ��{9�\� ��[j�>� ��ü< e����HX<,
HOST BITS PER * B�ß¼�Ð_� ß¼l�\� ���� s� B�ß¼�Ð�� ��t���H type s� ²ú���t�>� ÷&��H �.���s	כ �9���_� �â

Äº, ��6£§õ� °ú s� ������÷&#Q

#define EMUSHORT short
#define EMUSHORT_SIZE HOST_BITS_PER_SHORT
#define EMULONG_SIZE (2 * HOST_BITS_PER_SHORT)
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���õ�&h�Ü¼�Ð��H ��A�ü< °ú s� UEMUSHORT s� ������÷&>� �)a��.

#define UEMUSHORT unsigned EMUSHORT

¢̧ô�Ç NE B�ß¼�Ð�̧ $prefix/gcc/real.c ��{9�\�"f Õª �������̀¦ ¹1Ô�̀¦ Ãº e����HX<, NE _� ß¼l�\�¦ ���&ñ
���H �	כ
�Ér MAX LONG DOUBLE TYPE SIZEB�ß¼�Ðü< INTEL EXTENDED IEEE FORMATB�ß¼�Ð_�[O�&ñ
\�
���� ���&ñ
�)a��. �9���_� (��ÉÓ'���H MAX LONG DOUBLE TYPE SIZE ��H 128 �Ð
INTEL EXTENDED IEEE FORMAT ��H 1 �Ð ������÷&#Q e��l� M:ë�H\� ��A�ü< °ú s� NE �� ������÷&>� �)a��.

# define NE 6
# define MAXDECEXP 4932
# define MINDECEXP -4956
# define GET_REAL(r,e) memcpy ((e), (r), 2*NE)
# define PUT_REAL(e,r) \

do { \
memcpy ((r), (e), 2*NE); \
if (2*NE < sizeof (*r)) \
memset ((char *) (r) + 2*NE, 0, sizeof (*r) - 2*NE); \

} while (0)

0A\�¦ �Ð���, NE ú́��¦�̧ Y>� >h_� &ñ
_�[þt�̀¦ ���/åLK� Z�~��¤��HX<, z�́]j�Ð REAL VALUE TYPE ���Ãº\�¦ UE-
MUSHORT�Ð get��¦ put���HB�ß¼�Ð[þts���.7£¤, GET REALB�ß¼�Ð\�¦:�xK�"f REAL VALUE TYPE_�
���Ãº\�¦UEMUSHORT�ÐV,��¦, PUT REALB�ß¼�Ð\�¦:�xK�"fUEMUSHORT_�°ú̀�כ¦ REAL VALUE TYPE
\� Z�~��H �.���s	כ

real.c ��{9�_� ?/6 x�̀¦ �Ð��� ·ú���xt�ëß�, s��Qô�Ç B�ß¼�Ð_� 3lq&h��Ér °ú �̀¦ Ãº e��t�ëß�, machine _� 8̈��â
\� ����
��ØÔ>� &ñ
_�÷&#Q e���̀¦ Ãº e��6£§�̀¦ ·ú�l� ��êøÍ��.

3.3 ��
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��A�_� ?/6 x�Ér $prefix/gcc/real.c ��{9�\� ������÷&#Q e����H �<ÊÃº[þt�Ð+�, IBM, DEC, VAX 1px1px_� y��l� ���Ér
floating point ���íß�õ� �'aº���)a �¦̀�	כ ]jü@ô�Ç �9���_� machine \�"f ¹ô�Çכ��9 �<ÊÃº[þt\� @/K�"f &ñ
o�ô�Ç �<ÊÃº 3lq2�¤
s���.
Óüt�:r ��A�_� �<ÊÃº[þt�̀¦ �í�<ÊK�"f, ���Ér $prefix/gcc/real.h \� &ñ
_�÷&#Q e����H ú́§�Ér macro [þts� e��t�ëß�, #�

l�"f��H ���/åL�t� ·ú§�̀¦ �,s� 9	כ ��A�_� �<ÊÃº[þt�Ér Õª �<ÊÃº s�2£§ ���̂�Ð  ñØ�¦÷&��H �â
Äº�̧ e����xt�ëß�, real.h \�
&ñ
_�÷&#Q e����H B�ß¼�Ð_� s�2£§Ü¼�Ð  ñØ�¦÷&��H �â
Äº�� ú́§Ü¼ 9, ô�Ç���A£§�Ér =�G real.h ��{9�_� ?/6 x�̀¦ {9�#Q�Ðl�
��êøÍ��.

static void
endian (e, x, mode)

const UEMUSHORT e[];
long x[];
enum machine_mode mode;

�í�<Ê�)a 32-bit number \�¦ 16-bit number \�¦ �í�<Ê���H array \�"f long _� array output Ü¼�Ð 4�¤
��ô�Ç��. �¹rכ��9 =åQ\�"f swap ô�Ç��. ���õ���H �Ð:�x ASM OUTPUT B�ß¼�Ð\� _�K� fprintf �Ð |	�W1
�����.

void
earith (value, icode, r1, r2)

REAL_VALUE_TYPE *value;
int icode;
REAL_VALUE_TYPE *r1;
REAL_VALUE_TYPE *r2;

s���Ér	כ REAL ARITHMETIC macro _� l�0pxs���.
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REAL_VALUE_TYPE
etrunci (x)

REAL_VALUE_TYPE x;

REAL VALUE TYPE \�¦ signed HOST WIDE INT �� ÷&�̧2�¤ 0 Aá¤Ü¼�Ð ���Ér��.
REAL VALUE RNDZINT (x) (etrunci (x)) �Ð Ãº'��ô�Ç��.

REAL_VALUE_TYPE
etruncui (x)

REAL_VALUE_TYPE x;

REAL VALUE TYPE \�¦ unsigned HOST WIDE INT �� ÷&�̧2�¤ 0 Aá¤Ü¼�Ð ���Ér��.
REAL VALUE UNSIGNED RNDZINT (x) (etruncui (x)) �Ð Ãº'��ô�Ç��.

REAL_VALUE_TYPE
ereal_atof (s, t)

const char *s;
enum machine_mode t;

s���Ér	כ REAL VALUE ATOF �<ÊÃº{9�m���. 10 ���Ãº <�Ê�Ér 16 ���Ãº ë�H��\P��̀¦ binary �Ð ���8̈�� 9
machine mode �����\� _�K� t�r��)a /BM��t� ìøÍ�̀¦aË>{9�m���.
Õª���Êê ìøÍ�̀¦aË>�)a °ú̀�כ¦ REAL VALUE TYPE �Ð ���'��r�~��m���.

REAL_VALUE_TYPE
ereal_negate (x)

REAL_VALUE_TYPE x;

REAL NEGATE _� SX��©�.

HOST_WIDE_INT
efixi (x)

REAL_VALUE_TYPE x;

z�́Ãº�� HOST WIDE INT �� ÷&�̧2�¤ 0 Aá¤Ü¼�Ð round ô�Ç��. REAL VALUE FIX (x) �Ð Ãº'��ô�Ç
��.

unsigned HOST_WIDE_INT
efixui (x)

REAL_VALUE_TYPE x;

z�́Ãº�� unsigned HOST WIDE INT �� ÷&�̧2�¤ 0 Aá¤Ü¼�Ð round ô�Ç��.
REAL VALUE UNSIGNED FIX (x) �Ð Ãº'��÷&��HX<, 6£§Ãº��H 0 s� ìøÍ8̈��)a��.

void
ereal_from_int (d, i, j, mode)

REAL_VALUE_TYPE *d;
HOST_WIDE_INT i, j;
enum machine_mode mode;

REAL VALUE FROM INT macro.

void
ereal_from_uint (d, i, j, mode)

REAL_VALUE_TYPE *d;
unsigned HOST_WIDE_INT i, j;
enum machine_mode mode;
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REAL VALUE FROM UNSIGNED INT macro.

void
ereal_to_int (low, high, rr)

HOST_WIDE_INT *low, *high;
REAL_VALUE_TYPE rr;

REAL VALUE TO INT macro.

REAL_VALUE_TYPE
ereal_ldexp (x, n)

REAL_VALUE_TYPE x;
int n;

REAL VALUE LDEXP macro.

int
target_isinf (x)

REAL_VALUE_TYPE x ATTRIBUTE_UNUSED;

REAL VALUE TYPE ?/ infinity \�¦ �����ô�Ç��.

int
target_isnan (x)

REAL_VALUE_TYPE x ATTRIBUTE_UNUSED;

REAL VALUE TYPE item s� NaN ���t� �����t�\�¦ �����ô�Ç��.

int
target_negative (x)

REAL_VALUE_TYPE x;

Negative REAL VALUE TYPE number\�¦�����ô�Ç��.s����Éréß�Ãºy	כ sign bitëß������K�"f -0�Ér
negative �Ð >�íß�ô�Ç��.

REAL_VALUE_TYPE
real_value_truncate (mode, arg)

enum machine_mode mode;
REAL_VALUE_TYPE arg;

REAL VALUE TRUNCATE_�SX��©�.���õ���H floating point�Ð+�, nearest<�Ê�Ér evenÜ¼�Ð round
�)a��.

int
exact_real_inverse (mode, r)

enum machine_mode mode;
REAL_VALUE_TYPE *r;

R �̀¦ machine mode MODE ?/ Õª��_	כ &ñ
SX�ô�Ç multiplicative inverse �Ð ����â
�̀¦ r��̧ô�Ç��. ëß����
$í
/BNr�, 0 s� ����� �<ÊÃº°ú̀�כ¦ ìøÍ8̈�ô�Ç��.

void
debug_real (r)

REAL_VALUE_TYPE r;

��|ÃÐs� {9��̀¦ Ãº e����H format Ü¼�Ð R _� °ú̀�כ¦ stderr �Ð debugging–print ���HX< ��6 xô�Ç��.
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void
etartdouble (r, l)

REAL_VALUE_TYPE r;
long l[];

R �̀¦ 128-bit long double precision value �Ð ���8̈�ô�Ç��. Output array L �Ér Bj�̧o�\�"f �Ðl�\�
í�H"f@/�Ð W1 32-bit �̧y��_� ���õ�\�¦ �í�<Êô�Ç��.

void
etarldouble (r, l)

REAL_VALUE_TYPE r;
long l[];

R �̀¦ double extended precision value Ü¼�Ð ���8̈�ô�Ç��. Output array L �Ér Bj�̧o�\�"f �Ðl�\� í�H
"f@/�Ð [j 32-bit �̧y��_� ���õ�\�¦ �í�<Êô�Ç��.

void
etardouble (r, l)

REAL_VALUE_TYPE r;
long l[];

R �̀¦ double precision value �Ð ���8̈�ô�Ç��. Output array L �Ér Bj�̧o�\�"f �Ðl�\� í�H"f@/�Ð ¿º
32-bit �̧y��_� ���õ�\�¦ �í�<Êô�Ç��.

long
etarsingle (r)

REAL_VALUE_TYPE r;

R �̀¦ ‘long’ _� least-significant bit \� $��©�÷&#Q e����H single precision float value �Ð ���8̈�ô�Ç��.

void
ereal_to_decimal (x, s)

REAL_VALUE_TYPE x;
char *s;

X \�¦ assembly language file �Ð_� output �̀¦ 0AK� decimal ASCII string S �Ð ���8̈�ô�Ç��. infinity
<�Ê�Ér NaN �̀¦ óøÍ1lq½+É ³ð�&³ ~½ÓZO�s� �>rF��t� ·ú§l� M:ë�H\� s� °úכ[þt�Ér tm.h B�ß¼�Ð\�"f :£¤Z>�ô�Ç 2[
/åLs� c̈|̈½¹כ Ãº e��6£§�̀¦ �ÃÐ�¦���.

int
ereal_cmp (x, y)

REAL_VALUE_TYPE x, y;

X ü< Y \�¦ q��§ô�Ç��. ëß���� X > Y s���� 1 �̀¦, X == Y s���� 0 �̀¦, X < Y s���� −1 �̀¦, NaN {9�
�â
Äº −2 \�¦ ìøÍ8̈�ô�Ç��.

int
ereal_isneg (x)

REAL_VALUE_TYPE x;

ëß���� X _� sign bit �� [O�&ñ
÷&#Q e���̀¦ �â
Äº 1 �̀¦, ÕªXO�t� ·ú§�̀¦ �â
Äº 0 �̀¦ ìøÍ8̈�ô�Ç��.

static void
eclear (x)

UEMUSHORT *x;
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����̂ e-type number X \�¦ L:�FMy� ô�Ç��.

static void
emov (a, b)

const UEMUSHORT *a;
UEMUSHORT *b;

E-type number \�¦ A \�"f B �Ð �̀�|����.

static void
eneg (x)

UEMUSHORT x[];

e-type number X \�¦ negate ô�Ç��.

static int
eisneg (x)

const UEMUSHORT x[];

E-type number X _� sign bit �� 0 s� ��u�́ �â
Äº, 1 �̀¦ ìøÍ8̈���¦ ÕªXO�t� ·ú§����� 0 �̀¦ ìøÍ8̈�ô�Ç��.

static int
eisinf (x)

const UEMUSHORT x[];

E-type number X �� infinity ����� 1 �̀¦ ìøÍ8̈���¦, ��u�́ �â
Äº 0 �̀¦ ìøÍ8̈�ô�Ç��.

static int
eisnan (x)

const UEMUSHORT x[] ATTRIBUTE_UNUSED;

E-type number �� number ���t�\�¦ �����ô�Ç��. Bit pattern �Ér Äºo��� &ñ
_�ô�Ç ��s�l	כ M:ë�H\�, #Q
b�G>� �ÃÐt�½+Ét���H Äºo��� ú̧� ·ú��¦ e����.

static void
einfin (x)

UEMUSHORT *x;

E-type number X \�¦ infinity pattern (IEEE) <�Ê�Ér largest possible number (non-IEEE) �Ð G�î�r
��.

static void
enan (x, sign)

UEMUSHORT *x;
int sign;

e-type NaN \�¦ output ô�Ç��. s���Ér	כ extended real \�¦ 0AK� Intel _� quiet NaN pattern �̀¦ Òqt$í

ô�Ç��. Exponent ��H 7fff s��¦ leading mantissa word ��H c000 s���.

static void
emovi (a, b)

const UEMUSHORT *a;
UEMUSHORT *b;

e-type number A \�¦ exploded e-type B �Ð ���8̈�K�"f �̀�|����.
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static void
emovo (a, b)

const UEMUSHORT *a;
UEMUSHORT *b;

exploded e-type number A \�¦ e type B �Ð ���8̈�K�"f �̀�|����.

static void
ecleaz (xi)

UEMUSHORT *xi;

exploded e-type number XI \�¦ L:�FMy� ô�Ç��.

static void
ecleazs (xi)

UEMUSHORT *xi;

exploded e-type XI \�¦ L:�FMy� �t�ëß� sign �Ér ëß�t�t� ·ú§��H��.

static void
emovz (a, b)

const UEMUSHORT *a;
UEMUSHORT *b;

exploded e-type number \�¦ A \�"f B �Ð �̀�|����.

static void
einan (x)

UEMUSHORT x[];

exploded e-type NaN �̀¦ Òqt$í
ô�Ç��. s��¦̀�	כ 0Aô�Ç explicit pattern �Ér maximum exponent ü< top
two significant bits set s���.

static int
eiisnan (x)

const UEMUSHORT x[];

exploded e-type X �� NaN s���� 0 s� ����� °ú̀�כ¦ ìøÍ8̈�ô�Ç��.

static int
eiisneg (x)

const UEMUSHORT x[];

ëß���� exploded e-type X _� sign s� 0 s� ��u�́ �â
Äº 0 s� ����� °ú̀�כ¦ ìøÍ8̈�ô�Ç��.

static int
eiisinf (x)

const UEMUSHORT x[];

ëß���� exploded e-type X �� infinite ����� 0 s� ����� °ú̀�כ¦ ìøÍ8̈�ô�Ç��.

static int
ecmpm (a, b)

const UEMUSHORT *a, *b;



3.3 ��
ÊÁ ¥o>ñ5Ñ£�· �Dø5� Áþ�ÊÁ 11

internal exploded e-type format _� number _� significands �̀¦ q��§ô�Ç��. Guard word [þt�Ér com-
parison \� �í�<Ê�)a��.

ëß���� a > b ����� +1 �̀¦, a == b s���� 0 �̀¦, a < b s���� −1 �̀¦ ìøÍ8̈�ô�Ç��.

static void
eshdn1 (x)

UEMUSHORT *x;

exploded e-type X _� significand \�¦ x9�Ü¼�Ð 1 ëß��pu shift ô�Ç��.

static void
eshup1 (x)

UEMUSHORT *x;

exploded e-type X _� significand \�¦ 0A�Ð 1 ëß��pu shift ô�Ç��.

static void
eshdn8 (x)

UEMUSHORT *x;

Exploded e-type X _� significand \�¦ x9�Ü¼�Ð 8 ëß��pu shift ô�Ç��.

static void
eshup8 (x)

UEMUSHORT *x;

Exploded e-type X _� significand \�¦ 0A�Ð 8 ëß��pu shift ô�Ç��.

static void
eshup6 (x)

UEMUSHORT *x;

Exploded e-type X _� significand \�¦ 0A�Ð 16 ëß��pu shift ô�Ç��.

static void
eshdn6 (x)

UEMUSHORT *x;

Exploded e-type X _� significand \�¦ x9�Ü¼�Ð 16 ëß��pu shift ô�Ç��.

static void
eaddm (x, y)

const UEMUSHORT *x;
UEMUSHORT *y;

exploded e-type X ü< Y _� significand [þt�̀¦ �8ô�Ç��. X + Y ��H Y \� [þt#Qçß���.

static void
esubm (x, y)

const UEMUSHORT *x;
UEMUSHORT *y;

exploded e-type X ü< Y _� significand [þt�̀¦ �É���. Y - X ��H Y \� [þt#Qçß���.
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static void
m16m (a, b, c)

unsigned int a;
const UEMUSHORT b[];
UEMUSHORT c[];

e-type number B _� significand \�¦ 16-bit quantity A �Ð Y�Lô�Ç��. e-type result \�¦ C \� z�́#Q ìøÍ
8̈�ô�Ç��.

static int
edivm (den, num)

const UEMUSHORT den[];
UEMUSHORT num[];

exploded e-types NUM / DEN _� significand [þt�̀¦ ��è�H��. numerator NUM �̧ denominator
DEN �̧ 0 s� ����� Õª��_	כ high guard word \�¦ ��t��̧2�¤ )�|ÃÌ÷&t� ·ú§��H��.

static int
emulm (a, b)

const UEMUSHORT a[];
UEMUSHORT b[];

exploded e-type A ü< B _� significand [þt�̀¦ Y�Lô�Ç��. B \� ���õ��� [þt#Qçß���.

static void
emdnorm (s, lost, subflg, exp, rcntrl)

UEMUSHORT s[];
int lost;
int subflg;
EMULONG exp;
int rcntrl;

Normalize ü< round off.

Round ÷&#Q|9� internal format number ��H S s���. Input LOST ��H ëß���� °úכs� &ñ
SX�½+É �â
Äº 0 s�
��. s���Ér	כ so-called sticky bit s���.

Input SUBFLG ��H Õüw���� subtraction operation ü< ����'ae����Ht�\�¦ ��ØÔ�����. Õª�Qô�Ç �â
Äº ëß����
LOST �� 0 s� ��u�́ �â
Äº, Õüw����H t�&ñ
�)a �	כ �Ð�� ���çß� �����.

Input EXP ��H biased exponent ���X<, ���� 6£§Ãº{9� �.���s	כ S _� exponent field ��H Áºt�÷&t�ëß�
normalization ü< rounding \� _�K� ú́�2X��� EXP \� _�K� @/�̂÷&#Q�����.

Input RCNTRL ��H rounding control s���. ëß���� 0 s� ��u�́ �â
Äº, ìøÍ8̈��)a °úכ�Ér RNDPRC bit [þt
�Ð round ÷&#Q|9� �.���s	כ

static void
esub (a, b, c)

const UEMUSHORT *a, *b;
UEMUSHORT *c;

NSl�. C= B - A, �̧¿º e type number [þts���.

static void
eadd (a, b, c)

const UEMUSHORT *a, *b;
UEMUSHORT *c;
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�8�l�. C = A + B, �̧¿º e type s���.

static void
eadd1 (a, b, c)

const UEMUSHORT *a, *b;
UEMUSHORT *c;

 »	!lrõ� õü�!lr_� /BN:�x&h���� íß�Õüt ���íß�.

static void
ediv (a, b, c)

const UEMUSHORT *a, *b;
UEMUSHORT *c;

��¾ºl�. C = B/A, �̧¿º e type s���.

static void
emul (a, b, c)

const UEMUSHORT *a, *b;
UEMUSHORT *c;

e-types A ü< B \�¦ Y�Lô�Ç��. e-type product C \�¦ ìøÍ8̈�ô�Ç��.

static void
e53toe (pe, y)

const UEMUSHORT *pe;
UEMUSHORT *y;

Double precision PE \�¦ e-type Y �Ð ���8̈�½+Ëm���.

static void
e64toe (pe, y)

const UEMUSHORT *pe;
UEMUSHORT *y;

double extended precision float PE \�¦ e type Y �Ð ���8̈�ô�Ç��.

static void
e24toe (pe, y)

const UEMUSHORT *pe;
UEMUSHORT *y;

single precision float PE \�¦ e type Y �Ð ���8̈�ô�Ç��.

static void
etoe64 (x, e)

const UEMUSHORT *x;
UEMUSHORT *e;

e-type X \�¦ IEEE double extended format E �Ð ���8̈�ô�Ç��.

static void
toe64 (a, b)

UEMUSHORT *a, *b;
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s�p� 64-bit precision Ü¼�Ð round ÷&#Q��� exploded e-type X \�¦ IEEE double extended format Y
�Ð ���8̈�ô�Ç��.

static void
etoe53 (x, e)

const UEMUSHORT *x;
UEMUSHORT *e;

e-type X \�¦ IEEE double E �Ð ���8̈�ô�Ç��.

static void
toe53 (x, y)

UEMUSHORT *x, *y;

s�p� 53-bit precision Ü¼�Ð round ÷&#Q��� e-type X \�¦ IEEE double Y �Ð ���8̈�ô�Ç��.

static void
etoe24 (x, e)

const UEMUSHORT *x;
UEMUSHORT *e;

e-type X \�¦ IEEE float E �Ð ���8̈�ô�Ç��. DEC float ��H IEEE float ü< °ú ��.

static void
toe24 (x, y)

UEMUSHORT *x, *y;

s�p� float precision Ü¼�Ð round ÷&#Q��� exploded e-type X, \�¦ IEEE float Y �Ð ���8̈�ô�Ç��.

static int
ecmp (a, b)

const UEMUSHORT *a, *b;

¿º e type Õüw��\�¦ q��§ô�Ç��. ëß���� a > b s���� +1, a == b s���� 0, a < b s���� −1, a <�Ê�Ér b ��
NaN s���� -2 \�¦ ìøÍ8̈�ô�Ç��.

static void
ltoe (lp, y)

const HOST_WIDE_INT *lp;
UEMUSHORT *y;

HOST WIDE INT LP \�¦ e type Y �Ð ���8̈�ô�Ç��.

static void
ultoe (lp, y)

const unsigned HOST_WIDE_INT *lp;
UEMUSHORT *y;

unsigned HOST WIDE INT LP \�¦ e type Y �Ð ���8̈�ô�Ç��.

static void
eifrac (x, i, frac)

const UEMUSHORT *x;
HOST_WIDE_INT *i;
UEMUSHORT *frac;



3.3 ��
ÊÁ ¥o>ñ5Ñ£�· �Dø5� Áþ�ÊÁ 15

Signed HOST WIDE INT integer I ü< e-type (packed internal format) floating point input X
_� floating point fractional part FRAC \�¦ ¹1Ô��H��.
integer output I��Hëß���� FIXUNS TRUNC LIKE FIX TRUNC��[O�&ñ
÷&#Qe���̀¦�â
Äº positive
overflow �� )�|ÃÌ�)a����H �¦̀�	כ ]jü@��4H, input _� sign �̀¦ �������. output e-type fraction FRAC
��H abs (X) _� positive fractional part s���.

static void
euifrac (x, i, frac)

const UEMUSHORT *x;
unsigned HOST_WIDE_INT *i;
UEMUSHORT *frac;

unsigned HOST WIDE INT integer I ü< e-type X _� floating point fractional part FRAC \�¦ ¹1Ô
��H��. 6£§Ãº input ��H integer output = 0 s�t�ëß� �̀¦���Ér fraction s�����H �¦̀�	כ ·ú��2;��.

static int
eshift (x, sc)

UEMUSHORT *x;
int sc;

exploded e-type X _� significand \�¦ SC bit ëß��pu 0A <�Ê�Ér ��A��Ð shift ô�Ç��.

static int
enormlz (x)

UEMUSHORT x[];

exploded e-type X _� significand area ��� normalize \�¦ shift ô�Ç��. shift count (up = positive) \�¦
ìøÍ8̈�ô�Ç��.

static void
etoasc (x, string, ndigs)

const UEMUSHORT x[];
char *string;
int ndigs;

e-type X \�¦ decimal point +' NDIGS digit [þt�Ð ½̈$í
�)a ASCII string STRING Ü¼�Ð ���8̈�ô�Ç��.

static void
asctoe24 (s, y)

const char *s;
UEMUSHORT *y;

ASCII string S \�¦ single precision float value Y �Ð ���8̈�ô�Ç��.

static void
asctoe53 (s, y)

const char *s;
UEMUSHORT *y;

ASCII ë�H��\P� S \�¦ double precision °úכ Y �Ð ���8̈�½+Ëm���.

static void
asctoe64 (s, y)

const char *s;
UEMUSHORT *y;
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ASCII string S \�¦ double extended value Y �Ð ���8̈�ô�Ç��.

static void
asctoe (s, y)

const char *s;
UEMUSHORT *y;

ASCII string S \�¦ e type Y �Ð ���8̈�ô�Ç��.

static void
asctoeg (ss, y, oprec)

const char *ss;
UEMUSHORT *y;
int oprec;

ASCIIë�H��\P� SS\�¦ e type Y�Ð���8̈�½+Ëm���.éß�t�&ñ
�)a OPRECq�àÔëß��pu_� rounding precision
�̀¦ ��t�>� |̈em���. BASE ��H C99 hexadecimal floating constant \�¦ 0AK�"f��H 16 {9�m���.

static void
efloor (x, y)

const UEMUSHORT x[];
UEMUSHORT y[];

(Minus infinity Aá¤Ü¼�Ð truncate ÷&#Q���) X �Ð�� ß¼t� ·ú§��H #3�0A\�"f ���©� 	�H &ñ
Ãº = Y \�¦ ìøÍ8̈�
ô�Ç��.

static void
eldexp (x, pwr2, y)

const UEMUSHORT x[];
int pwr2;
UEMUSHORT y[];

e type Y = X * 2ˆPWR2 \�¦ ìøÍ8̈�ô�Ç��.

static void
eiremain (den, num)

UEMUSHORT den[], num[];

EQUOT ?/ exploded e-types NUM / DEN _� quotient, NUM ?/ remainder \�¦ ìøÍ8̈�ô�Ç��.

static void
mtherr (name, code)

const char *name;
int code;

function NAME �� ëß�èß� error condition CODE \�¦ �Ð�¦ô�Ç��.

Mnemonic Value Significance

DOMAIN 1 argument domain error
SING 2 function singularity
OVERFLOW 3 overflow range error
UNDERFLOW 4 underflow range error
TLOSS 5 total loss of precision
PLOSS 6 partial loss of precision
INVALID 7 NaN - producing operation
EDOM 33 Unix domain error code
ERANGE 34 Unix range error code
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��6£§ Bj[jt�[þt_� ��������H í�H"f��H 0A\�"f &ñ
_��)a error code [þtõ� ����'a$í
�̀¦ �������.

static void
make_nan (nan, sign, mode)

UEMUSHORT *nan;
int sign;
enum machine_mode mode;

Taget machine _� format Ü¼�Ð binary NaN bit pattern �̀¦ output ô�Ç��.

REAL_VALUE_TYPE
ereal_unto_float (f)

long f;

s���Ér	כ REAL VALUE TO TARGET SINGLE õ� ����'a�)a �<ÊÃº ‘etarsingle’ _� ìøÍ@/%i�s���.

REAL_VALUE_TYPE
ereal_unto_double (d)

long d[];

s���Ér	כ REAL VALUE TO TARGET DOUBLE ü< ����'a�)a �<ÊÃº ‘etardouble’ ü< ìøÍ@/%i�s���.

REAL_VALUE_TYPE
ereal_from_float (f)

HOST_WIDE_INT f;

SFmode target ‘float’ value\�¦ REAL VALUE TYPE�Ð���8̈�ô�Ç��.s���Ér���è	כ ereal unto float
ü< q�5pw�t�ëß� s��¦̀�	כ 0Aô�Ç input type [þts� ��ØÔ��.

REAL_VALUE_TYPE
ereal_from_double (d)

HOST_WIDE_INT d[];

DFmode target ‘double’ value\�¦ REAL VALUE TYPE�Ð���8̈�ô�Ç��.s���Ér���è	כ ereal unto double
ü< q�5pw�t�ëß� s��¦̀�	כ 0Aô�Ç input type [þts� ��ØÔ��.

DFmode ��H target _� data format \�"f_� HOST WIDE INT _� C�\P��Ð $��©� ÷& 9, bit packing
\�"f hole �̀¦ ��t��¦ e��t� ·ú§��. Input array _� 'Í	���P: element ��H target computer _� Bj�̧o�\�
'Í	���P:�Ð �̧��H bit [þt�̀¦ ��t��¦ e����.

unsigned int
significand_size (mode)

enum machine_mode mode;

ÅÒ#Q��� floating point mode \�¦ 0Aô�Ç significand _� binary precision \�¦ ìøÍ8̈�ô�Ç��. Mode ��H #Q*�
ô�Ç bit [þt�̀¦ {9�#Q!Qo���H {9�\O�s� ú́§�Ér bit [þt�̀¦ {���̀¦ Ãº e����H 7á§ �8 V,��Ér integer value �̀¦ ��|9� Ãº
e����.


