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V� 1 â�
 28 ÌÁ %K�"���· k�¼ÇÐ
� y

s�]j �̧�FKm�� Machine Description \� @/K�"f ¶ú�(R�Ð>� ÷&%3�_þvm���. MD \� @/ô�Ç &ñ
_�\�¦ ·ú¡\�"f 
�t� ·ú§��
7á§ èß�K�½+É Ãº �̧ e��t�ëß�, ÆÒÊê\� >�5Åq ���$í
K� ��°ú� ��s�l	כ M:ë�H\� 	�H �D¥�7H�Ér \O��̀¦ 1pw½+Ëm���. Gen* r�o�Ý¼
_��â
Äºy��y��
���_�áÔ�ÐÕªÏþ�(main ()�<ÊÃº\�¦1lqwn�&h�Ü¼�Ð��f��)Ü¼�Ð÷&#Qe��l�M:ë�H\�,
���m���9¹כ�ô�ÇÂÒ
ì�rëß� �Ð39�̧ 	�H �©��'a�Ér \O��̀¦ �.���9�m}	כ gensupport.c \� @/K�"f /BN:�x&h�Ü¼�Ð ��6 x÷&l� M:ë�H\� s�\� @/K�"f
���$� �Ðr���H ��s	כ ¼#�o�½+É �.���9�m}	כ

V� 2 â�
 Gen* k�h�ä«î5�?

GCC \�"f��H Machine Description (s�
� MD) s�����H ��{9�s� y�� machine \� ���� �>rF�
� 9, SX��©�����H .md
\�¦ ��t���H ��{9�s� e����. y�� $prefix/gcc/config/[machine name]/*.md 0Au�\� �>rF�
�>� �)a��.

Gen* r�o�Ý¼���¦ s�2£§�̀¦ ·¡­��� ��Ér	כ ��A�_� o�Û¼àÔü< °ú s� gen s�����H s�2£§Ü¼�Ð r����
���H GCC \� �í
�<Ê÷&#Q e��t�ëß�, >hZ>�&h����, 7£¤ MD \�¦ GCC (����{9��Q�� ��6 x
�l� ~1��̧2�¤ ���8̈�r�v�ÅÒ��H áÔ�ÐÕªÏþ��̀¦ ú́�ô�Ç��.
s� ��{9�[þt_� 0Au���H $prefix/gcc/ \� �>rF�
�>� �)a��.

-rw-r--r-- 1 aso aso 11582 12 ¬×å 2 2001 genattr.c
-rw-r--r-- 1 aso aso 172308 2 ¬×å 19 2002 genattrtab.c
-rw-r--r-- 1 aso aso 1700 1 ¬×å 6 2002 gencheck.c
-rw-r--r-- 1 aso aso 2573 12 ¬×å 2 2001 gencodes.c
-rw-r--r-- 1 aso aso 9693 12 ¬×å 2 2001 genconfig.c
-rw-r--r-- 1 aso aso 2488 12 ¬×å 2 2001 genconstants.c
-rw-r--r-- 1 aso aso 24545 3 ¬×å 21 2002 genemit.c
-rw-r--r-- 1 aso aso 13460 3 ¬×å 8 2002 genextract.c
-rw-r--r-- 1 aso aso 6492 3 ¬×å 13 2002 genflags.c
-rw-r--r-- 1 aso aso 9877 12 ¬×å 24 2001 gengenrtl.c
-rw-r--r-- 1 aso aso 12736 12 ¬×å 2 2001 genopinit.c
-rw-r--r-- 1 aso aso 26256 3 ¬×å 13 2002 genoutput.c
-rw-r--r-- 1 aso aso 11749 12 ¬×å 2 2001 genpeep.c
-rw-r--r-- 1 aso aso 1886 10 ¬×å 8 2001 genpreds.c
-rw-r--r-- 1 aso aso 76504 3 ¬×å 21 2002 genrecog.c
-rw-r--r-- 1 aso aso 25465 12 ¬×å 2 2001 gensupport.c

·ú¡\�"f s���l�Ùþ¡1pws�, MD \�¦ K�$3�K�"f Õª %i��Ö̧\� ú́���H ��{9��̀¦ Òqt$í

���H ��s	כ 3lq&h�Ü¼�Ð+� s��Qô�Ç MD
\�¦ :�xK� ëß�[þt#Q��� ��{9�[þt�Ér ��A�ü< °ú �Ér ��þts]	כ e����.

-rw-r--r-- 1 aso aso 17016 12 ¬×å 27 2003 genrtl.c
-rw-r--r-- 1 aso aso 19608 12 ¬×å 27 2003 genrtl.h
-rw-r--r-- 1 aso aso 4475 Feb 20 13:13 insn-attr.h
-rw-r--r-- 1 aso aso 947783 Feb 20 13:15 insn-attrtab.c
-rw-r--r-- 1 aso aso 16071 Feb 20 13:13 insn-codes.h
-rw-r--r-- 1 aso aso 396 Feb 20 13:12 insn-config.h
-rw-r--r-- 1 aso aso 199 Feb 20 13:12 insn-constants.h
-rw-r--r-- 1 aso aso 392610 Feb 20 13:16 insn-emit.c
-rw-r--r-- 1 aso aso 67357 Feb 20 13:16 insn-extract.c
-rw-r--r-- 1 aso aso 90100 Feb 20 13:12 insn-flags.h
-rw-r--r-- 1 aso aso 22435 Feb 20 13:16 insn-opinit.c
-rw-r--r-- 1 aso aso 397092 Feb 20 13:16 insn-output.c
-rw-r--r-- 1 aso aso 635 Feb 20 13:16 insn-peep.c
-rw-r--r-- 1 aso aso 1167870 Feb 20 13:16 insn-recog.c
-rw-r--r-- 1 aso aso 2661 12 ¬×å 27 2003 tm-preds.h

Y>�Y>� \Vü@&h���� ��ëß	כ ]jü@
��4H, @/ÂÒì�r gen* _� ź»ÂÒì�r s�2£§\� insn- ]X�¿º���� ·¡­#Q s�2£§s� ½̈$í
�)a��.
��A�\�"f��H y�� gen* r�o�Ý¼_� %i��Ö̧\� @/K�"f ��[jy� �Ð�̧2�¤ 
���x��.
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V� 3 â�
 genattr

Machine description Ü¼�Ð ÂÒ'� attribute information (insn-attr.h) \�¦ Òqt$í
ô�Ç��.

3.1  ấ�\�

y�� MD?/ DEFINE ATTRü< DEFINE DELAY, DEFINE FUNCTION UNIT\�¦{9�#Q"f, DEFINE ATTR
{9� �â
Äº K�{©� attribute \�¦ 0Aô�Ç enumerator \�¦ ���$í

� 9, DEFINE FUNCTION UNIT \� @/K�"f��H #��Q
definition [þt�̀¦ &ñ
_�ô�Ç��.

3.2 ¼ÇÐ�â '�×ß��

DEFINE ATTR ü< DEFINE DELAY, DEFINE FUNCTION UNIT \�¦ %�o�ô�Ç��. ��A�ü< °ú �Ér ���%i� ���Ãº
\�¦ ��6 xô�Ç��.

• all multiplicity

• all simultaneity

• all ready cost

• all issue delay

• all blockage

0A_� ���%i� ���Ãº �̧¿º DEFINE FUNCTION UNIT \�¦ %�o�
���HX< ��6 x�)a��.
����̂ DEFINE FUNCTION UNIT ×�æ ���©� 	�H °ú̀�כ¦ �������.

3.3 Ä©�¿W�

��A�ü< °ú �Ér ½̈�̧�̂�� s� áÔ�ÐÕªÏþ�\�"f ��6 x�)a��.

/* ¡Éï¬¹ ¤µ³Éá ¨Íí¬Ä. */

struct range
{
int min;
int max;

};

/* DEFINE_FUNCTION_UNIT ¬¹ª¸ ¬Íá¡Ûî¤Ôá ¡ÉÞ function unit ¬¹ ¡Òá³Éá ­Íò̈¼¦Ûå

¡È¦ÑÞ³Éá¤´. */

struct function_unit
{
char *name; /* Function unit ¬È¦Ûí. */
struct function_unit *next; /* ¤ ¬́Ûí function unit. */
int multiplicity; /* ¬È type ¬Ç unit ¤Ûå¬Ç ¡ÊðªÁ. */
int simultaneity; /* ¬È function unit ªÉò¬¹ ¤ÑòªÈ¬¹ ªÁ³Êò³Éå ªÁ ¬Ýñ£Ûá insn

¤Ûå¬Ç µ¤¿כ ¡ÊðªÁ, §Éá¬ËÞ 0 ¬È§Ïá §Á­¹³Éá. */
struct range ready_cost; /* Ready cost ¡Éï¬Ç ¨Íí¬Ä. */
struct range issue_delay; /* Issue delay ¡Éï¬Ç ¨Íí¬Ä. */

};
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V� 4 â�
 genattrtab

Machine description Ü¼�ÐÂÒ'� attribute [þt_� °ú̀�כ¦ >�íß�
���H code \�¦ Òqt$í
ô�Ç��.

4.1 ¼ÇÐ�â '�×ß��

4.1.1 DEFINE INSN ©NçÖR� DEFINE PEEPHOLE, DEFINE ASM ATTRIBUTES �+ %�h�

• gen insn () �<ÊÃº_� �â
Äº, y�� rtx \� @/K�"f ���%i����Ãº defs \� linked-list �Ð ������r������.

• ���%i� ���Ãº defs \�¦ l�ìøÍÜ¼�Ð ���%i� ���Ãº insn alternatives ü< insn n alternatives \�¦ ½̈$í
ô�Ç��.

• s�XO�>� ½̈$í
�)a defs [þtõ� ���%i� ���Ãº��H fill attr () �<ÊÃº\�¦ :�xK�"f DEFINE ATTR node [þt\� ìøÍ%ò
÷&#Q
�����.

4.1.2 DEFINE ATTR �+ %�h�

• gen attr () �<ÊÃº\�"f %�o�\�¦ ¶ú�(R�Ð��� ��6£§õ� °ú ��.

– find attr () �<ÊÃº\�¦ s�6 x
�#� ���%i����Ãº attrs \� �&³F� %�o�
��¦ e����H rtx ü< °ú �Ér s�2£§�̀¦ �����
struct attr desc ½̈�̧�̂�� �>rF�ô�Ç����� Õª�¦̀�	כ ìøÍ8̈�
��¦ \O��̀¦ �â
Äº, Dh�Ðî�r struct attr desc ½̈�̧
�̂\�¦ ½+É{©�
�#� °ú̀�כ¦ �íl��oô�Ç Êê ìøÍ8̈�ô�Ç��.

– DEFINE ATTR _� ¿º���P: �����\�¦ %�o�
���HX<, ëß���� s���s	כ NULL {9� �â
Äº, attr→is numeric
�� 1 �Ð [O�&ñ
÷&�¦, ��u�́ �â
Äº 9�u��(,)\�¦ l�ï�rÜ¼�Ð ì�ro�
�#� y��y��\� @/ô�Ç CONST STRING rtx
\�¦ Òqt$í

�#� y�� struct attr value ½̈�̧�̂\�¦ ½+É{©�
��¦, s�\� @/ô�Ç &h�{©�ô�Ç °ú̀�כ¦ V,���H��. Óüt�:r K�{©�
attr→first value \� s�\� @/ô�Ç liked-list head ÂÒì�r�̀¦ V,�>� �)a��.

– DEFINE ATTR _� [j���P: ������� CONST rtx {9� �â
Äº, attr→is const \�¦ 1 �Ð [O�&ñ

��¦, [j���
P: ����� �̧_þv\�"f ���©� top level \� e����H CONST node \�¦ ]j��
���HX<, �̧f�� top level _� ��ëß	כ
]j��÷&#Q|9� Ãº e����. CONST rtx �� ��u�́ �â
Äº, ]j�� ÷&t� ·ú§��H��.

– ��t�}��Ü¼�Ð attr→default val _� °úכ, n�e�¦àÔ°úכ, �̀¦ ½̈
�l� 0AK�"f get attr value () �<ÊÃº\�¦  ñØ�¦

���HX<,s��<ÊÃº_��â
Äº, IF THEN ELSE rtx\�¦ COND rtx�Ð����â
ô�Ç��.Õªo��¦·ú¡\�"fëß���H¿º
���P: �����\� @/ô�Ç y�� ë�H��\P�\� @/ô�Ç rtx, CONST STRING õ� q��§\�¦ 
�#� attr→default val _�
°ú̀�כ¦ [O�&ñ
ô�Ç��. ¢-a#4�
�>� ½̈ë�H�̀¦ K�$3�K�"f l��:r°ú̀�כ¦ ½̈
���H ��s	כ ��m���, l��:r°ú̀�כ¦ K�$3�½+É Ãº
\O��̀¦ �â
Äº, K�{©� DEFINE ATTR _� [j���P: ����� rtx \�¦ Õª@/�Ð attr→default val _� °úכÜ¼�Ð [O�
&ñ
ô�Ç��.

• gen attr () �<ÊÃº %�o��� ¢-a«Ñ÷&���, ���%i����Ãº attrs \� »¡¤&h�÷&#Q e����H attribute [þt\� @/ô�Ç ���7£x�̀¦
check attr value () �<ÊÃº\�¦ :�xK�"f Ãº'��ô�Ç��.

• ���7£xs� ¢-a«Ñ÷&���, fill attr () �<ÊÃº\�¦ :�xK�"f y�� attribute _� [O�&ñ
\� DEFINE INSN [O�&ñ
�̀¦ ìøÍ%ò
ô�Ç
��. 7£¤ DEFINE INSN _� W1���P: �����\�¦ :�xK� t�&ñ
�)a attribute �� e���̀¦ �â
Äº, s�\� @/ô�Ç ³ð�&³d���̀¦
y�� attribute _� [O�&ñ
 (ad→first value) \�"f ¹1Ô�� °ú �Ér ³ð�&³d��s� e���̀¦ �â
Äº K�{©�
���H /BM\� struct
insn ent \�¦ ÆÒ��
��¦, ÕªXO�t� ·ú§�̀¦ �â
Äº ad→default val \� ÆÒ��
�>� �)a��. W1���P: �����\�¦ :�xK� t�&ñ

�)a attribute �� e���̀¦ �â
Äº���̧ ad→first value \� s�ü< °ú �Ér rtx node [þt�̀¦ ����� ��s	כ \O������, Dh�Ðî�r
struct attr value \�¦ ëß�[þt#Q ad→first value \� ������r������.

• optimize attrs () �<ÊÃº\�¦ :�xK�"f t��FK��t� �Ð��� attribute [þt�̀¦ þj&h��oô�Ç��.

• þj&h��o�� ¢-a«Ñ�)a Êê write attr get () �<ÊÃº\�¦ :�xK�"f 
���m�� output ô�Ç��.

4.1.3 DEFINE DELAY �+ %�h�

• gen delay () �<ÊÃº_� �â
Äº, y�� rtx \� @/K�"f ���%i����Ãº delays \� linked-list �Ð ������r������.
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4.1.4 DEFINE FUNCTION UNIT �+ %�h�

(define_function_unit "pent_np" 1 0
(and (eq_attr "cpu" "pentium")

(eq_attr "type" "imul"))
11 11)

ü< °ú �Ér define function unit ½̈ë�H�̀¦ MD \�"f ëß�z�¤�̀¦ M:, gen unit () �<ÊÃº\�¦ :�xK�"f %�o�
�>� ÷&��HX<, 'Í	
���P: �����ü< ¿º���P: �����, [j���P: ������� 
���_� set s� ÷&#Q 
���_� struct function unit ½̈�̧�̂\�¦ ½̈$í

�
>� ÷& 9, s��Qô�Ç set s� °ú s� �������)a �)a ���Ér define function unit (��A�ü< °ú �Ér �.$3�[þt) [þt�Ér K�{©� set s� 0A
_� ��õ	כ °ú l� M:ë�H\�, unit→condexp (#�l�"f unit �Ér struct function unit \� @/ô�Ç �í���'�) ��H IOR ���íß��̀¦

�>� �)a��.

;; Rep movs takes minimally 12 cycles.
(define_function_unit "pent_np" 1 0
(and (eq_attr "cpu" "pentium")

(eq_attr "type" "str"))
12 12)

ÕªA�"f unit→condexp \� ��6£§õ� °ú �Ér RTX �� [þt#Q�� e�����¦ ��&ñ

����

(and (eq_attr ("cpu") ("pentium"))
(ior (eq_attr ("type") ("imul"))

(eq_attr ("type") ("str"))))

Dh�Ð {9�§4�÷&��H op→condexp (#�l�"f op ��H struct function unit op �Ð_� �í���'�) �� ��6£§õ� °ú �̀¦ �â
Äº,

and (eq_attr ("cpu") ("pentium"))
(eq_attr ("type") ("idiv")))

��A�ü< °ú �Ér IOR ���íß��̀¦ >pw
���H RTX �� Òqt$í
÷&>� �)a��.

(ior (and (eq_attr ("cpu") ("pentium"))
(ior (eq_attr ("type") ("imul"))

(eq_attr ("type") ("str"))))
(and (eq_attr ("cpu") ("pentium"))

(eq_attr ("type") ("idiv"))))

s�\�¦ þj&h��or�&�"f, ��6£§õ� °ú �Ér ½̈ë�H�̀¦ ëß�[þt>� �)a��.

(and (eq_attr ("cpu") ("pentium"))
(ior (ior (eq_attr ("type") ("imul"))

(eq_attr ("type") ("str")))
(eq_attr ("type") ("idiv"))))

4.2 Ä©�¿W��æ·

4.2.1 DEFINE INSN ®̧�Áo> Ä©�¿W�

��A�ü< °ú �Ér ½̈�̧�̂�� s� áÔ�ÐÕªÏþ�\�"f ��6 x�)a��.

/* ¡ÉÞ DEFINE_INSN ³ÑÞ¬Ûá DEFINE_PEEPHOLE, DEFINE_ASM_ATTRIBUTES ¡´ § Á­Ïñ¬Ûåכ́ ¥µ,
¬Á¦È£Ûá ‘struct insn_def’ £µ¬¹ ¡Æ¬¹ ¤µ³Éá ­Íò̈¼¦Ûå §¼¤Á ¡È¦ÑÞ³Éá¤´. ¬È¡Íð¬Ûá attribute
­Íò¬Ç¤Ûå¬È ² ¬́Ýå¬Ç ¬ £̧Æ¡Ñð¬¹ª¸ £ ±́ £́Éå ªÁ ¬Ýñ¤¼¦ÑÞ ¤¼¬½­Öá¤´. */

struct insn_def
{



4.2 Ä©�¿W��æ· 8

struct insn_def *next; /* ¬Ïá¡Ïå¤Ôá ¤ ¬́Ûí insn. */
rtx def; /* DEFINE_... */
int insn_code; /* Instruction ¨Íá³¼. */
int insn_index; /* ² ¬́Ýå¬¹ª¸ expression ¨Íá³¼, ¬¼¦Å¬Õò. */
int lineno; /* ­Öå̈Íá³¼. */
int num_alternatives; /* Alternative ¤Ûå¬Ç ¡ÊðªÁ. */
int vec_idx; /* ‘def’ £µ attribute vector ¬Ç index. */

};

/* §¼¤Ûá ¡Íð¬È ¬Ýæ¬ ­̧Ýá ³Á, ¬Á¦È£Ûá ¡ÉÞ attribute ¡Éï¬¹ ³µ¤Éò ¡Éï¬Ûå ¡ ­́È£Ûá insn code §ÑÞ¦ÑÞ¬Ûå
­¸­Éò³Éá¤´. ¬È¡Íð¬Ûá ¡Æ ³µ¤Éò list ¬¹ ª ¬́Õò¤¿£Ûá ¡Á­¼¹כ¬È¤´. */

struct insn_ent
{
struct insn_ent *next; /* ¬Ïá¡Ïå¤Ôá ¤ ¬́Ûí. */
int insn_code; /* Instruction ¨Íá³¼. */
int insn_index; /* ² ¬́Ýå¬¹ª¸ ­Íò¬Ç¬¹ ¡Òá³Éá index */
int lineno; /* ­Öå̈Íá³¼. */

};

static struct insn_def *defs;

4.2.2 DEFINE ATTR ®̧�Áo> Ä©�¿W�

��A�ü< °ú �Ér ½̈�̧�̂�� s� áÔ�ÐÕªÏþ�\�"f ��6 x�)a��.

/* ¡ÉÞ attribute ¬Ç ¡Éï (constant ³ÑÞ¬Ûá ¡»ªÉá¤¿¬ ­̧Ýá ¡Íð) ¬Ûá ¡Á­¼¹כ¦Ûå ³Éò¤Éò³ £́Ûá¤¹,
³µ¤Éò ¡Éï¬Ûå ¡ ­́È£Ûá insn ¤Ûå¬Ç listhead ¦¼«¸ ª ¬́Õò¤Ôá¤´. */

struct attr_value
{
rtx value; /* Attribute ¬Ç ¡Éï. */
struct attr_value *next; /* ¬Ïá¡Ïå¤Ôá ¤ ¬́Ûí attribute ¡Éï. */
struct insn_ent *first_insn; /* ¬È ¡Éï¬Ûå ¡ ­́È£Ûá Íð̈Íá®µכ insn. */
int num_insns; /* ¬È ¡Éï¬Ûå ¡ ­́È£Ûá insn ¤Ûå¬Ç ¡ÊðªÁ. */
int has_asm_insn; /* §Éá¬ËÞ ‘asm’ insn ¤Ûå¬Ûå ¬Ä³µ ¬È ¡Éï¬È

ª ¬́Õò¤Ôå ¡Ïò¬Á true. */
};

/* ¡ÉÞ attribute ¦Ûå ¬Ä³Éá ¡Á­¼¹כ. */

struct attr_desc
{
char *name; /* attribute ¬Ç ¬È¦Ûí. */
struct attr_desc *next; /* ¤ ¬́Ûí attribute. */
unsigned is_numeric : 1; /* ¬È attribute ¬Ç ¡Éï¬Ûá numeric ¬È¤´. */
unsigned negative_ok : 1; /* Negative numeric ¡Éï¬Ûå ³ ¬̧Õò³Éá¤´. */
unsigned unsigned_p : 1; /* output function ¬È unsigned int ¦¼ §Éá¤Ûá¤´. */
unsigned is_const : 1; /* ¡ÉÞ run ¬Ûå ¬Ä³Éá attribute value constant. */
unsigned is_special : 1; /* ‘write_attr_set’ ¦Ûå Öå³כ¼³ ­́È ¬Éã£Ûá¤´. */
unsigned func_units_p : 1; /* ¬È¡Íð¬Ûá function_units attribute ¬È¤´. */
unsigned blockage_p : 1; /* ¬È¡Íð¬Ûá blockage range function ¬È¤´. */
struct attr_value *first_value; /* ¬È attribute ¬Ç Íð̈Íá®µכ ¡Éï. */
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struct attr_value *default_val; /* ¬È attribute ¬Ç ¡È̈Ñá¡Éï. */
int lineno; /* ­Öå̈Íá³¼. */

};

#define NULL_ATTR (struct attr_desc *) NULL
#define MAX_ATTRS_INDEX 256
static struct attr_desc *attrs[MAX_ATTRS_INDEX];

4.2.3 DEFINE FUNCTION UNIT ®̧�Áo> Ä©�¿W�

��A�ü< °ú �Ér ½̈�̧�̂�� s� áÔ�ÐÕªÏþ�\�"f ��6 x�)a��.

/* ¡ÉÞ DEFINE_FUNCTION_UNIT ¬¹ ¡Òá³Éá ­Íò̈¼¦Ûå ¡È¦ÑÞ³Éá¤´. */

struct function_unit_op
{
rtx condexp; /* ¬È¬Õò¡ £́Ûò³Éá insn ¦Ûå ¬Ä³Éá expression TRUE. */
struct function_unit_op *next; /* ¬È function unit ¬Ûå ¬Ä³Éá ¤ ¬́Ûí operation. */
int num; /* Unit £µ ¬È operation type ¬Ûå ¬Ä³Éá ordinal. */
int ready; /* Data ¡´ ready ³Éå ¥µ¢ ­́È¬Ç cost. */
int issue_delay; /* Unit ¬È ¤ ¦́Ûá insn ¦Ûå ¨Éä¬ ¤́Ûå¬Ýå ªÁ

¬Ýñ¬Ûå ¥µ¢ ­́È¬Ç cost. */
rtx conflict_exp; /* Expression TRUE for insns incurring issue delay. */
rtx issue_exp; /* Issue delay ¦Ûå ¡»ªÉá³ £́Ûá ²À³ÏáªÝÞ. */
int lineno; /* ­Öå ¨Íá³¼. */

};

/* DEFINE_FUNCTION_UNIT ¬¹ª¸ ¬Íá¡Ûî¤Ôá ¡ÉÞ function unit ¬¹ ¡Òá³Éá ­Íò̈¼¦Ûå

¡È¦ÑÞ³Éá¤´. */

struct function_unit
{
const char *name; /* Function unit ¬È¦Ûí. */
struct function_unit *next; /* ¤ ¬́Ûí function unit. */
int num; /* ¬È unit type ¬Ç ordinal. */
int multiplicity; /* ¬È type ¬Ç unit ¤Ûå¬Ç ¡ÊðªÁ. */
int simultaneity; /* ¬È function unit ¬¹ ¤µ³µ simultaneous insns

¬Ç µ¤¿כ ¡ÊðªÁ. §Éá¬ËÞ ­¹³Éá¬È ¬Íï¤ §́Ïá 0. */
rtx condexp; /* Expression TRUE for insn needing unit. */
int num_opclasses; /* ¤ ¦́Ûá operation type ¤Ûå¬Ç ¡ÊðªÁ. */
struct function_unit_op *ops; /* Íð̈Íá®µכ operation type ¬Æ¦¼¬Ç ²¼¬Ýá±¸. */
int needs_conflict_function; /* §Éá¬ËÞ conflict function ¡´ ²Ýå¬À³Éå

¡Ïò¬Á 0 ¬È ¬ £́Ýá ¡Éï. */
int needs_blockage_function; /* §Éá¬ËÞ blockage function ¡´ ²Ýå¬À³Éå

¡Ïò¬Á 0 ¬È ¬ £́Ýá ¡Éï. */
int needs_range_function; /* §Éá¬ËÞ blockage range function ¡´

²Ýå¬À³Éå ¡Ïò¬Á 0 ¬È ¬ £́Ýá ¡Éï. */
rtx default_cost; /* §Éá¬ËÞ constant ¬Ýå ¡Ïò¬Á, Conflict cost. */
struct range issue_delay; /* Issue delay ¡Éï¤Ûå¬Ç ¨Íí¬Ä. */
int max_blockage; /* Insn ¡´ unit ¬Ûå block ³ £́Ûá¤¹¬Ç µ¤¿כ ªÈ¡Éá. */
int first_lineno; /* כ ¬̧Ûí ¨¼¬Ïñ¤Íá ­Öå ¨Íá³¼. */

};
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4.3 ¦�>�]� £o>ÊÁ

/* ¡ÉÞ insn code ¦Ûå ¬Ä³µ, constraint alternative ¤Ûå¬Ç ¡ÊðªÁ¦Ûå ­ ­̧Éò³Éá¤´. */

static int *insn_n_alternatives;

/* ¡ÉÞ insn code ¦Ûå ¬Ä³µ, ¡ÉÞ ¡ £́Ûò³Éá alternative ¦Ûå ¬Ä³Éá bit ¦Ûå ¡ ­́Ýá bitmap ¬Ûå
­¸­Éò³Éá¤´. */

static int *insn_alternatives;

4.4 Áþ�ÊÁ�æ·

4.4.1 expand units () Áþ�ÊÁ

• Äº��� gen unit () �<ÊÃº\�"f K�$3�ô�Ç DEFINE FUNCTION UNIT [þts� [þt#Qe����H ���%i� ���Ãº units \�¦ ¶ú�
x���HX<, y�� struct function unit _� condexp \�¦ check attr test () �<ÊÃº\�¦ :�xK�"f Dh\�v>� ���+þAr������.
check attr test () �<ÊÃº\�"f��H (eq attr “att” “a1,a2”) \�¦ (ior (eq attr ... ) (eq attrq ..)) �Ð ���8̈�
��¦
(eq attr “att” “!a1”) \�¦ (not (eq attr “att” “a1”)) �Ð ���8̈�ô�Ç��. Êê�� _�Û¼àÔ\�¦ ���$�ô�Ç��.

• y��y��_� struct function unit op [þt�̀¦ ¶ú�(R�Ð���"f, issue expression �̀¦ Òqt$í

�>� �)a��.
ëß���� DEFINE FUNCTION UNIT _� 7 ���P: �����, 7£¤ conflict vector �� ÅÒ#Q&���̀¦ �â
Äº,
op→conflict exp \�¦ l�ìøÍÜ¼�Ð IF THEN ELSE rtx \�¦ Òqt$í

�#�, simplify knowing () �<ÊÃº\�¦ s�6 x
�
#� çß�éß��or�v�>� �)a��. ¢̧ô�Ç unit→issue delay.min õ� unit→issue delay.max �� ��\�¦ �â
Äº, conflict
function �̀¦ Òqt$í
½+É ��¹כ��9 e��l� M:ë�H\�, make internal attr () �<ÊÃº\�¦ s�6 x
�#� ���%i����Ãº attrs \� ÆÒ
��ô�Ç��. �������H s�2£§õ� issue expression [þts���.

• Issue expression x9� conflict function \� @/ô�Ç %�o��� ¢-a«Ñ÷&���, unitsmask \�¦ Òqt$í

���HX<, ���%i� ���
Ãº units \� e����H �̧��H unit [þt�̀¦ ¶ú�(R�Ð 9, unit→condexp \�¦ s�6 x
�#� IF THEN ELSE ½̈ë�H�̀¦ ëß�[þt
>� �)a��. conditional s� true {9� �â
Äº, 1 << unit→num °úכs�, ��u�́ �â
Äº 0 ��� ³ð�&³d��s���. ëß�[þt#Q���
IF THEN ELSE ½̈ë�H�̀¦ y��y�� merging 
�>� ÷&��HX<, ��A�ü< °ú �Ér �̧_þv{9� �.���s	כ

(if_then_else (and (eq_attr/u/i ("cpu") ("athlon"))
(ior/i (eq_attr/i ("memory") ("load"))

(eq_attr/i ("memory") ("both"))))
(const_string/i ("33554432"))
(const_string/i ("0")))

0A ³ð�&³d���Ér :£¤&ñ
 unit→condexp \�¦ s�6 x
�#� unit→num �̀¦ °úכÜ¼�Ð IF THEN ELSE ½̈ë�H
�̀¦ ëß���H �â
Äºs���.

(if_then_else (and (eq_attr/u/i ("cpu") ("athlon"))
(eq_attr/i ("athlon_fpunits") ("store")))

(const_string/i ("16777216"))
(const_string/i ("0")))

s��Qô�Ç ¿º ³ð�&³d���̀¦ ORX OP \�¦ ��6 x
�#� Óü���H��. ¿º ³ð�&³d���̀¦ Óü�Ü¼��� ��A�ü< °ú �Ér ³ð�&³
d��s� �)a��.

(ior (if_then_else (and (eq_attr/u/i ("cpu") ("athlon"))
(ior/i (eq_attr/i ("memory") ("load"))

(eq_attr/i ("memory") ("both"))))
(const_string/i ("33554432"))
(const_string/i ("0")))

(if_then_else (and (eq_attr/u/i ("cpu") ("athlon"))
(eq_attr/i ("athlon_fpunits") ("store")))

(const_string/i ("16777216"))
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(const_string/i ("0"))))

s�XO�>� �̧��H unit [þt_� condexp \�¦ Óü�%3�Ü¼���, simplify by exploding () �<ÊÃº\�¦ s�6 x
�#� çß�éß��or�
�����. Õª���Êê, FFS rtx �Ð unitsmask \�¦ y��øß���. FFS rtx �Ð y������H s�Ä»��H ��×�æ\� output r�, s�
��s	כ function units used \�¦ 0Aô�Ç �¦�\����t	כ ~1�>� ·ú����Ðl� 0AK�"fs���. s�XO�>� y��øß� unitsmask ��H
make internal attr () �<ÊÃº\�¦ s�6 x
�#� “*function units used” ����H attr \�¦ ëß�[þt>� ÷& 9, s���_	כ de-
fault val ��H unitsmask �Ð [O�&ñ
�)a��.

• s�]j y�� unit �̀¦ 0Aô�Ç ready cost function �̀¦ >�íß�
�l� ���\�, Y>�Y>� ���Ãº\�¦ [O�&ñ
�̀¦ 
�>� ÷&��HX<, y�� ���
Ãº_� 6 x�̧��H ��6£§õ� °ú ��.

– unit num → y�� unit _� ��� ñ\� ���� unit \� @/ô�Ç �í���'�\�¦ ��t��¦ e����. unit num[x] _� ��t�}��
�Ér unit �̀¦ >�íß�
����"f �Ð��� 8úx ops _� Ì�	Ãº\�¦ ��t��¦ e����.

– unit ops → y�� unit _� ��� ñ\� ���� unit _� ops &ñ
�Ð[þt�̀¦ ��t��¦ e����. unit ops[x] _� ��t�}���Ér
unit �̀¦ >�íß�
����"f �Ð��� ops [þt_� �̧��H �í���'�\�¦ ��t��¦ e����.

s�]j 0A_� ���Ãº\�¦ �� [O�&ñ
Ùþ¡�����, ����̂ unit [þt�̀¦ 
���m�� ¶ú�(R�Ð���"f ��A�_� ready cost \�¦ Òqt$í
ô�Ç��.

– ���$� y�� unit \� @/ô�Ç ops _� ready cost �� 7£x��
���H í�HÜ¼�Ð &ñ
§>=ô�Ç��.

– \O����� ú́§�Ér distinct non-default ready cost °úכ[þts� �>rF�
���Ht� ���&ñ
ô�Ç��. default ready cost
value °úכ�Ér 1 s���. i386.md \�"f_� function unit ×�æ “pent np” ��H 5 s���.

– 0A\�"f>�íß�ô�Ç distinct non-default ready cost°úכ[þt�̀¦l�ìøÍÜ¼�Ð readycost³ð�&³d���̀¦Òqt$í

���HX<,
y��y��_� ops [þt�̀¦ ¶ú�(R�Ð���"f s���� ready °úכõ� °ú �̀¦ �â
Äº, IOR ³ð�&³d���̀¦ ëß�[þt#Q ½+Ë
��¦, COND
³ð�&³d��Ü¼�Ð readycost ³ð�&³d���̀¦ ëß���H��. “pent np” �̀¦ 0AK� Òqt$í
�)a readycost ³ð�&³d���̀¦ �Ð�����
��� ��A�ü< °ú �Ér �̧_þvs���.

(cond[
(and (eq_attr/u/i ("cpu") ("pentium"))

(eq_attr/i ("type") ("idiv")))
(const_string/i ("46"))
(and (eq_attr/u/i ("cpu") ("pentium"))

(eq_attr/i ("type") ("str")))
(const_string/i ("12"))
(and (eq_attr/u/i ("cpu") ("pentium"))

(eq_attr/i ("type") ("imul")))
(const_string/i ("11"))
(and (eq_attr/u/i ("cpu") ("pentium"))

(ior (ior (and (eq_attr/i ("type") ("fmov"))
(and (ior/i (eq_attr/i ("memory") ("load"))

(eq_attr/i ("memory") ("store")))
(eq_attr/i ("mode") ("XF"))))

(and (ior/i (eq_attr/i ("type") ("alu"))
(ior/i (eq_attr/i ("type") ("alu1"))

(ior/i (eq_attr/i ("type") ("negnot"))
(eq_attr/i ("type") ("ishift")))))

(and (eq_attr/i ("pent_pair") ("np"))
(eq_attr/i ("memory") ("both")))))

(and (ior/i (eq_attr/i ("type") ("alu"))
(ior/i (eq_attr/i ("type") ("alu1"))

(eq_attr/i ("type") ("ishift"))))
(and (not/i (eq_attr/i ("pent_pair") ("np")))

(eq_attr/i ("memory") ("both"))))))
(const_string/i ("3"))
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(and (eq_attr/u/i ("cpu") ("pentium"))
(ior ¬È³´ ¬Ýí¬ÇªÊò¦ËÞ)

(const_string/i ("2"))
]
(const_string/i ("1")))

– #�l�"f �&³F� %�o�
��¦ e����H unit s� unit num[x] _� ��t�}���Ér unit (8úx ½+Ë unit) s� ��u�́ �â
Äº, ��
A�ü< °ú �Ér %�o�\�¦ Ãº'��ô�Ç��. ëß���� ��t�}�� unit (8úx ½+Ë unit) {9� �â
Äº, ��A�_� ÂÒì�r�̀¦ %�o�
�t� ·ú§
�¦, éß�í�Hy� 0A\�"f Òqt$í
ô�Ç readycost \�¦ l�ìøÍÜ¼�Ð “*result ready cost” ����H attribute \�¦ Òqt$í

�
>� �)a��.

∗ Unit _� ops [þt�̀¦ ¶ú�(R�Ð���"f, max blockage ü< min blockage \�¦ >�íß�
��¦ y�� ops [þt�̀¦ 0Aô�Ç
blockage function \�¦ ���%i����Ãº attrs \� make internal attr () �<ÊÃº\�¦ s�6 x
�#� 1px2�¤ô�Ç��.

max blockage ü< min blockage \�¦ >�íß�
���H õ�&ñ
\� @/K�"f��H ��A�_� operate exp
() �<ÊÃº [O�"î
\� ��[jy� ��ü< e��Ü¼m�, �ÃÐ�̧
�l� ��êøÍ��. operate exp () �<ÊÃº\� _�
K�"f >�íß��)a rtx ��H simplify knowning () �<ÊÃº\� _�K� çß�éß��o÷&��HX<, #�l�"f ×�æ¹כ
ô�Ç ��Ér	כ rtx ?/\� �í�<Ê÷&#Q e����H CONST STRING Ü¼�Ð, s� °úכs� "f�Ð ��ØÔ�����
4�¤ú̧�
�>� \O��2³ max blockage <�Ê�Ér min blockage ³ð�&³d��s� ���̀¦ �.���s	כ 
�t�ëß� s�
CONST STRING °úכs� "f�Ð °ú �����, simplify knowning () �<ÊÃº\� _�K�"f þj&h��o÷&
#Q éß�í�Hy� (const string ...) node ëß� z��>� |̈c �.���s	כ

∗ 0A\�"f >�íß��)a max blockage \�¦ s�6 x
�#� unit→max blockage \�¦ >�íß�ô�Ç��. max attr value
() �<ÊÃº\�"f Ãº'��÷& 9, y�� rtx \�¦ ~½Óë�H
�#� CONST STRING _� þj@/ ß¼l�\�¦ ½̈ô�Ç��.

∗ ·ú¡\�"f >�íß�ô�Ç max blockage ü< min blockage \�¦ l�ìøÍÜ¼�Ð unit→needs blockage function
ü< unit→needs range function �� ¦�\�¹ô�Çtכ��9 >�íß�
��¦ unit→needs range function �� 1 {9�
�â
Äº, blockage range function \�¦ >�íß�
��¦ Õª��_	כ °ú̀�כ¦ æ¼l� 0Aô�Ç attribute \�¦ ëß���H��.
unit→needs blockage function �� óøÍéß�÷&��H l�ï�r�Ér max blockage ü< min blockage �� "f�Ð
��\�¦ �â
Äºs� 9, °ú Ü¼��� Òqt$í
÷&t� ·ú§��H��. unit→needs range function \�"f_� range function
�Ér minõ� max���>rF�
���HX<,
���_� int (4��s�àÔ)\�V,�l�0AK�"f 16q�àÔm�� ú̧���"f��6 x

� 9, High ÂÒì�r�Ér min s�, Low ÂÒì�r�Ér max �� y��y�� 16 q�àÔm�� ��6 xô�Ç��. \V\�¦ [þt#Q 131128
&ñ
Ãº°úכ�Ér 2 ���Ãº�Ð 100000000000111000 s� 9, min �Ér 10, max ��H 1110000 Ü¼�Ð, z�����Ãº�Ð
³ð�&³
����, min = 2, max = 56 °ú̀�כ¦ �����·p��. s� ÂÒì�r�Ér operate exp \�"f RANGE OP \�
"f ëß�[þt#Q�����.

– ��t�}��Ü¼�Ð ·ú¡\�"f >�íß�ô�Ç readycost \�¦ l�ìøÍÜ¼�Ð K�{©� unit �̀¦ 0Aô�Ç ready cost function \�¦ 0A
K� attribute \�¦ ëß���H��.

• Conflict cost function\�¦¹כ½̈
���Hy�� unit �̀¦0AK�, insn[þt�̀¦ operation number�ÐB�iç

���H attribute
\�¦ ëß���H��. @/ÂÒì�r s�2£§s� * cases �Ð =åQ����H �.���þts]	כ

4.4.2 Conflict function �+ �»jÅ]� �¿�
>

• Conflict function s� Òqt$í
÷&l� 0AK�"f��H Äº��� K�{©� unit (struct function unit) _� ½̈$í
���¹�èכ
unit→needs conflict function �� 1 �Ð [O�&ñ
÷&#Q e��#Q�� 
���HX<, s���s	כ 1 �Ð [O�&ñ
÷&l� 0AK�"f��H
unit→issue delay.min ü< unit→issue delay.max _� °úכs� ²ú����� ô�Ç��. s� ¿º °úכs� "f�Ð ��ØÔl� 0AK�"f
��H DEFINE FUNCTION UNIT _� 7 ���P: �����\� RTX ³ð�&³d��[þts� ÆÒ��&h�Ü¼�Ð ����?/�� ô�Ç��.

• Òqt$í
 �̧|	��̀¦ ëß�7á¤
�>� ÷&���, K�{©� unit _� op [þt�̀¦ 0Aô�Ç issue expression �̀¦ Òqt$í

�>� ÷&��HX<, DE-
FINE FUNCTION UNIT _� 7 ���P: ������� t�&ñ
÷&#Q e���̀¦ �â
Äº, @/ÂÒì�r attribute \� issue expresion
õ� s�2£§�̀¦ ÆÒ���<ÊÜ¼�Ð+� output r� �<ÊÃº�� output ÷&>� 
���HX<, (s� ÂÒì�r�Ér make internal attr () �<Ê
Ãº\� _�K�"f s�ÀÒ#Q�����.) s� issue expression s� ëß�[þt#Qt���H ÂÒì�r\� @/K�"f ¶ú�(R�Ð��� ��A�ü< °ú ��.

– DEFINE FUNCTION UNIT _� 7 ���P: ������� t�&ñ
÷&#Q e���̀¦ �â
Äº, IF THEN ELSE rtx \�¦ Òqt
$í

�>� ÷&��HX<, conditional �Ér op→conflict exp s��¦, �̧|	�s� true {9� �â
Äº, make numeric value
(op→issue delay) �� false {9� �â
Äº, make numeric value (0) +þAI�\�¦ ��t���H rtx ½̈ë�Hs���. s�
IF THEN ELSE rtx ��H +'\�"f COND ½̈ë�HÜ¼�Ð ����â
÷&>� �)a��.
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– 0A\�"f IF THEN ELSE rtx ½̈ë�Hs� COND rtx ½̈ë�HÜ¼�Ð ����â
÷&%3��̀¦ M:, unit→condexp (�&³F�
unit \�"f_� �̧|	� ³ð�&³d��Ü¼�Ð+� °ú �Ér s�2£§�̀¦ ����� DEFINE FUNCTION UNIT _� �̧|	�[þt�̀¦ �̧
¿º IOR ���íß�Ü¼�Ð Óü��Ér ³ð�&³d��) \�¦ l�ìøÍÜ¼�Ð çß�éß��o\�¦ Ãº'��ô�Ç��.

4.4.3 simplify knowing () Áþ�ÊÁ

s��<ÊÃº�� ñØ�¦÷&#Qþj&h��o��s�ÀÒ#Q�������H�,�Ér	כ DEFINE FUNCTION UNIT\�ÂÒõ�&h���� conflict vector
�� t�&ñ
÷&#Q e������H ú́�s� 9, unit _� ½̈$í
���¹�èכ issue delay _� min õ� max _� °úכs� ²ú��� conflict function
�̀¦ ëß�[þt�̧2�¤ ô�Ç��. s�M: conflict function �̀¦ ëß�[þt�̧2�¤ ½+É M:, make internal attr () �<ÊÃº\�¦ :�xK�"f ���%i����Ãº
attrs \� ÆÒ��
���H +þAd���̀¦ 
� 9, attr _� default val �� issue expresion Ü¼�Ð [O�&ñ
÷&>� �)a��.

• 'Í	���P: �����

(and (eq_attr/u/i ("cpu") ("athlon"))
(ior (eq_attr/i ("athlon_decode") ("vector"))

(eq_attr/i ("athlon_decode") ("direct"))))

• ¿º���P: �����

(cond[
(eq_attr/i ("athlon_decode") ("vector"))
(const_string/i ("1"))

]
(const_string/i ("0")))

• ���õ�

(cond[
(and/i (eq_attr/i ("athlon_decode") ("direct"))

(eq_attr/u/i ("cpu") ("athlon")))
(const_string/i ("0"))

]
(const_string/i ("1")))

'Í	���P: ������� true s����, ¿º���P: �������� IF THEN ELSE rtx \�¦ þj&h��or�v���� ���õ��� ���:r��.

4.4.4 operate exp () Áþ�ÊÁ

• DEFINE FUNCTION UNIT �̀¦ %�o�
���HX<ëß� ��6 x�)a��.
LEFT RIGHT return ���õ�°úכ l��� �̧|	�

CONST STRING CONST STRING CONST STRING
CONST STRING IF THEN ELSE IF THEN ELSE
CONST STRING COND COND
IF THEN ELSE anything IF THEN ELSE
COND anything COND
anything IF THEN ELSE IOR op �� ORX OP {9� �â
Äº

s� �<ÊÃº_� Ãº'��õ�&ñ
�̀¦ ¶ú�(R�Ð��� ��A�ü< °ú ��.

– s� �<ÊÃº_� �â
Äº �����\�¦ [j>h ~ÃÎ�� [þts���HX<, operator, LEFT, RIGHT s� 9, s�
���H �̧¿º F�)

 ñØ�¦�Ð s�ÀÒ#Q�����.
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– 0A_� ³ð\�¦ �Ð��� ·ú� Ãº e����xt�ëß�, ���õ�&h�Ü¼�Ð s���l�K�"f LEFT \� �>rF�
���H CONST STRING
�̀¦ �̧¿º ¹1Ô��"f, RIGHT _� ³ð�&³d��Ü¼�Ð u�8̈�!Q�2;��. s� õ�&ñ
\�"f LEFT \�"f ���×þ��)a
CONST STRING õ� RIGHT ?/\� �>rF�
���H �̧��H CONST STRING [þtõ� operator ���íß�s� s�
ÀÒ#Q�����. \V\�¦ [þt#Q [O�"î

����, operator �� MAX OP {9� �â
Äº, LEFT _� CONST STRING
õ� RIGHT ?/\� �>rF�
���H �̧��H CONST STRING õ� °ú̀�כ¦ q��§K�"f þj@/°úכÜ¼�Ð RIGHT _�
CONST STRING [þt�̀¦ ��õ�H��.

– ��[jô�Ç \V\�¦ ��H����� ��A�ü< °ú �ÉrX<, (·ú¡\� e����H ��� ñ��H ×�¦ ��� ñs���.) ��A�\� LEFT �̧_þvõ�

01: (if_then_else ­¼¡Íá1
02: (if_then_else ­¼¡Íá1
03: (if_then_else ­¼¡Íá1
04: (cond[
05: ­¼¡Íá2
06: (const_string/i ("2"))
07: ]
08: (if_then_else ­¼¡Íá1
09: (if_then_else ­¼¡Íá1
10: (cond[
11: (eq_attr/i ("pent_pair") ("np"))
12: (const_string/i ("1"))
13: ]
14: (const_string/i ("0")))
15: (const_string/i ("1")))
16: (const_string/i ("1"))))
17: (const_string/i ("2")))
18: (const_string/i ("2")))
19: (const_string/i ("2")))

RIGHT �̧_þvs� ��A�\� �>rF�ô�Ç��.

01: (if_then_else ­¼¡Íá1
02: (if_then_else ­¼¡Íá2
03: (cond[
04: (eq_attr/i ("pent_pair") ("np"))
05: (const_string/i ("2"))
06: ]
07: (const_string/i ("0")))
08: (const_string/i ("2")))
09: (const_string/i ("2")))

s�]j 'Í	���P: ���íß�_� �â
Äº, LEFT _� 17 ���P: ×�¦ÂÒ'� r����
���HX<, operator �� MAX OP {9� �â
Äº,
RIGHT \� �>rF�
���H �̧��H CONST STRING õ� q��§K�"f 	�H °úכs� ¢-a$í
|̈c �,>���X	כ 0A_� RIGHT
×�æ 7 ���P: ×�¦s� 0 s�l� M:ë�H\�, MAX ���íß�\� _�K�"f 2 �Ð ����â
|̈c �.���s	כ Õª!3� 17 ���P: ×�¦�Ér
CONST STRING \�"f IF THEN ELSE �Ð ����â
�)a �̧_þv{9� �,s� 9	כ �̧_þv�Ér ��A�ü< °ú �̀¦ �.���s	כ

(if_then_else ­¼¡Íá1
(if_then_else ­¼¡Íá1

(if_then_else ­¼¡Íá1
(cond[

­¼¡Íá2
(const_string/i ("2"))

]
(if_then_else ­¼¡Íá1

(if_then_else ­¼¡Íá1
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(cond[
(eq_attr/i ("pent_pair") ("np"))
(const_string/i ("1"))

]
(const_string/i ("0")))

(const_string/i ("1")))
(const_string/i ("1"))))

(if_then_else ­¼¡Íá1
(if_then_else ­¼¡Íá2

(cond[
(eq_attr/i ("pent_pair") ("np"))
(const_string/i ("2"))

]
(const_string/i ("0")))

(const_string/i ("2")))
(const_string/i ("2"))))

(const_string/i ("2")))
(const_string/i ("2")))

>�5Åq LEFT �̧_þv�Ér s��Qô�Ç +þAd��Ü¼�Ð >�5Åq ����â
|̈c �.���s	כ LEFT _� ��t�}�� CONST STRING
�̀¦ u�8̈�½+É M:��t� s� operate exp () �<ÊÃº_� F�)
  ñØ�¦�Ér >�5Åq |̈c �.���s	כ

4.5 ��·�]�

4.5.1 ATTRIBUTE �æ·�+ ��·�]�

Attribute [þt_� �â
Äº��H, make internal attr () �<ÊÃº\� _�K�"f ÆÒ���)a attribute [þt�̧ �¦�9K��� 
���HX<, 
���
_� attribute ��H write attr get () �<ÊÃº\� _�K�"f 
���m�� Ø�¦§4�÷&>� �)a��. ��A�\�"f��H s� write attr get () �<Ê
Ãº\� @/K�"f 7á§ �8 ��[jy� ·ú��� �Ð�̧2�¤ 
���.

• write attr get () �<ÊÃº\�"f {9�>� ÷&��H, common av ��H default ��6\�\� [þt#Q°ú� rtx ³ð�&³d���̀¦ ��t��¦ e��
��HX<, find most used () �<ÊÃº\�¦ s�6 x
�#� ���©� ú́§s� ��6 x÷&��H °ú̀�כ¦ ¹1Ô��H��. ���©� ú́§s� ��6 x÷&l� M:ë�H
\� default ��6\��Ð Óü���H ��s	כ ���©� ò́Ö�¦&h�s�l� M:ë�Hs���.

• write attr case () �<ÊÃº_� �â
Äº, SWITCH ½̈ë�H\�"f 
���_� case \�¦ Ø�¦§4�
���HX< ��6 x�)a��.

– walk attr value () �<ÊÃº\�¦ :�xK�"f, ���%i����Ãº must extract, must constrain, address used,
length used °ú̀�כ¦ [O�&ñ

���HX<, s� ���%i����Ãº[þt�Ér ��6£§õ� °ú �Ér _�p�\�¦ �������.
∗ must extract ��H insn operand [þt�̀¦ extract ½+É ��¹כ��9 e���̀¦ �â
Äº 1 �Ð [O�&ñ
�)a��. SYM-

BOL REF, MATCH OPERAND, EQ ATTR, MATCH DUP ü< °ú �Ér ³ð�&³d��s� e���̀¦ �â
Äº 1
�Ð [O�&ñ
÷&��HX<, y��y�� �̧|	�s� e����.

∗ must constrain ��H Äºo��� ìøÍ×¼r� which alternative \�¦ >�íß�½+É ��¹כ��9 e���̀¦ �â
Äº 1 �Ð [O�&ñ

�)a��. SYMBOL REF, EQ ATTR ü< °ú �Ér ³ð�&³d��s� e���̀¦ �â
Äº 1 �Ð [O�&ñ
÷&��HX<, y��y�� �̧|	�
s� e����.

∗ address used ��H ëß���� address expression �� ��6 x÷&%3��̀¦ �â
Äº 1 �Ð [O�&ñ
�)a��. MATCH DUP,
PC ü< °ú �Ér ³ð�&³d��s� e���̀¦ �â
Äº 1 �Ð [O�&ñ
�)a��.

∗ length used ��H (eq attr “length” ...) +þAI��� ��6 x÷&%3��̀¦ �â
Äº 1 �Ð [O�&ñ
�)a��. EQ ATTR ü<
°ú �Ér ³ð�&³d��s� e���̀¦ �â
Äº 1 �Ð [O�&ñ
÷&��HX<, �̧|	�s� e����.

– write attr set ()�<ÊÃº_�F�)
&h���� ñØ�¦�̀¦:�xK�"f struct attr value?/³ð�&³d���̀¦ C³ð�&³d��Ü¼�Ð �̀�
|����.

4.5.2 Function Unit �æ·�+ ��·�]�

DEFINE FUNCTION UNIT [þt\� @/ô�Ç output �Ér write function unit info () �<ÊÃº\�"f s�ÀÒ#Q�����.
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V� 5 â�
 gencheck

Tree code [þt�̀¦ 0Aô�Ç check macro [þt�̀¦ Òqt$í
ô�Ç��.

5.1 ¼ÇÐ�â '�×ß��

$prefix/gcc/tree.def, $prefix/gcc/c-common.def, $prefix/gcc/gencheck.h ��{9�\� &ñ
_�÷&#Q e����H SYMBOL
[þt�̀¦ {9�#Q"f ��A�ü< °ú �Ér ��{9��̀¦ ëß���H��.

5.2 $prefix/gcc/tree-check.h

/* This file is generated using gencheck. Do not edit. */

#ifndef GCC_TREE_CHECK_H
#define GCC_TREE_CHECK_H

#define ERROR_MARK_CHECK(t) TREE_CHECK (t, ERROR_MARK)
#define IDENTIFIER_NODE_CHECK(t) TREE_CHECK (t, IDENTIFIER_NODE)
#define TREE_LIST_CHECK(t) TREE_CHECK (t, TREE_LIST)
#define TREE_VEC_CHECK(t) TREE_CHECK (t, TREE_VEC)
...
...
( ¡Æ¬¿ ¤ ª́Á ­Ñá­µ)
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V� 6 â�
 gencodes

Machine description Ü¼�Ð ÂÒ'� ��A�ü< °ú �Ér ?/6 x�̀¦ Òqt$í
: - y��y��_� &ñ
_��)a ³ðï�r insn name �̀¦ 0Aô�Ç
insn code number °ú̀�כ¦ ��t���H Y>�Y>� 7áxÀÓ_� macro [þt. CODE FOR ... +þAI�_� macro.

6.1  ấ�\�

gencodes _� 3lq&h��Ér insn-codes.h ��{9��̀¦ ���$í

���HX< e��Ü¼ 9, ���õ�&h�Ü¼�Ð��H enum insn code \�¦ ½̈$í

���HX<
e����.

6.2 ¼ÇÐ�â '�×ß��

@/éß�y�çß�éß�ô�ÇX<, init md reader args ()�<ÊÃº\�¦{9��ÉrÊê, * queue\�$��©�÷&#Qe����H RTX×�æ DEFINE INSN
ü< DEFINE EXPAND _� s�2£§õ� insn code number \�¦ {9�#Q Ø�¦§4�
���HX<, s� insn code number ��H gensup-
port \�"f ���/åL�)a ���%i� ���Ãº sequence num _� °úכs���. (Óüt�:r MD \�¦ K�$3�
����"f instruction �̀¦ µ1Ï|
�
����
s� ���Ãº_� °úכ�Ér 1 m�� 7£x��ô�Ç��.

6.3 gencodes �� �»jÅ]�
�ÐM� insn-codes.h 6�£� 

/* Generated automatically by the program ‘gencodes’
from the machine description file ‘md’. */

#ifndef GCC_INSN_CODES_H
#define GCC_INSN_CODES_H

enum insn_code {
CODE_FOR_cmpdi_ccno_1_rex64 = 0,
CODE_FOR_cmpdi_1_insn_rex64 = 2,
CODE_FOR_cmpqi_ext_3_insn = 15,
CODE_FOR_cmpqi_ext_3_insn_rex64 = 16,
CODE_FOR_x86_fnstsw_1 = 30,
CODE_FOR_x86_sahf_1 = 31,
CODE_FOR_popsi1 = 42,
CODE_FOR_movsi_insv_1 = 73,
CODE_FOR_pushdi2_rex64 = 77,
CODE_FOR_popdi1 = 80,
CODE_FOR_swapxf = 105,
CODE_FOR_swaptf = 106,
CODE_FOR_zero_extendhisi2_and = 107,
CODE_FOR_zero_extendsidi2_32 = 115,
CODE_FOR_zero_extendsidi2_rex64 = 116,
CODE_FOR_zero_extendhidi2 = 117,

...

...
( ­Öå¬Ýí)
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V� 7 â�
 genconfig

Machine description Ü¼�Ð ÂÒ'� ��A�ü< °ú �Ér ?/6 x�̀¦ Òqt$í
: - Y>�Y>� #define [O�&ñ
 flag [þt.

7.1  ấ�\�

��A�ü< °ú �Ér MACRO [þt_� &h�{©�ô�Ç °úכ[þt�̀¦ [O�&ñ

���H ��s	כ 3lq&h�s���.

• MAX RECOG OPERANDS

• MAX DUP OPERANDS

• MAX INSNS PER SPLIT

• HAVE cc0

• HAVE conditional move

• HAVE conditional execution

• HAVE lo sum

• HAVE peephole

• HAVE peephole2

• MAX INSNS PER PEEP2

7.2 ¼ÇÐ�â '�×ß��

• MAX RECOG OPERANDS

���%i� ���Ãº max recog operands \� s� B�ß¼�Ð_� °úכs� {��l� 9, l��:r°úכ�Ér 29 �Ð [O�&ñ
÷&#Q e��
��. MATCH OPERAND, MATCH OPERATOR, MATCH DUP_�'Í	���P:°ú�#3�0_כA\���
�� s� °úכs� ����â
÷&>� �)a��.

• MAX DUP OPERANDS

���%i� ���Ãº max dup operands \� s� B�ß¼�Ð_� °úכs� {��l� 9, l��:r°úכ�Ér 1 �Ð [O�&ñ
÷&#Q e����.
s� °úכ�Ér ô�Ç insn ?/\� �>rF�
���H MATCH OP DUP, MATCH PAR DUP, MATCH DUP _�
þj@/ Ì�	Ãº\�¦ ½̈
���H �.���s	כ

• MAX INSNS PER SPLIT

���%i� ���Ãº max insns per split \� s� B�ß¼�Ð_� °úכs� {��l� 9, l��:r°úכ�Ér 1 �Ð [O�&ñ
÷&#Q e����.
s� °úכ�Ér gen split () �<ÊÃº\�¦ %�o�½+É M: ����â
|̈c Ãº e��Ü¼ 9, 
���_� define split \� �>rF�
���H
insn �� ��¾º#Q|9� Ãº e����H insn [þt_� þj@/ Ì�	Ãº\�¦ ú́�ô�Ç��. define split _� [j���P: �����s� 9,
vector �Ð Óü�#� e����H ��s	כ {9�ìøÍ&h�s���.

• HAVE cc0

Recog pattern \�"f CC0 �� �Ð{9� �â
Äº 1

• HAVE conditional move

IF THEN ELSE_�¿º arms��̧¿ºMATCH OPERAND{9��â
Äº,s�machines� conditional
move \�¦ ��t��¦ e�����¦ çß�ÅÒô�Ç��.

• HAVE conditional execution



7.3 genconfig �� �»jÅ]�
�ÐM� insn-config.h 6�£� 19

Recog pattern \�"f COND EXEC �� �Ð{9� �â
Äº 1

• HAVE lo sum

Recog pattern \�"f LO SUM �� �Ð{9� �â
Äº 1

• HAVE peephole

DEFINE PEEPHOLE s� &ñ
_�÷&#Q e���̀¦ �â
Äº 1

• HAVE peephole2

DEFINE PEEPHOLE2 �� &ñ
_�÷&#Q e���̀¦ �â
Äº 1

• MAX INSNS PER PEEP2

DEFINE PEEPHOLE2 _� 'Í	���P: �������� vector \�"f ½̈$í
¹�èכ RTX _� code °úכs�
MATCH DUP ü< MATCH SCRATCH \�¦ ]jü@ô�Ç þj@/ Ì�	Ãº. \V\�¦ [þt#Q ��A�ü< °ú �Ér \V]j
�� e�����¦ Ùþ¡�̀¦ M:, þj@/ Ì�	Ãº��H 1 (SET 
���) s���.

(define_peephole2
[(match_scratch:DI 2 "r")
(set (match_operand:DI 0 "push_operand" "")

(match_operand:DI 1 "immediate_operand" ""))]
"TARGET_64BIT && !symbolic_operand (operands[1], DImode)
&& !x86_64_immediate_operand (operands[1], DImode)"
[(set (match_dup 2) (match_dup 1))
(set (match_dup 0) (match_dup 2))]
"")

7.3 genconfig �� �»jÅ]�
�ÐM� insn-config.h 6�£� 

/* Generated automatically by the program ‘genconfig’
from the machine description file ‘md’. */

#ifndef GCC_INSN_CONFIG_H
#define GCC_INSN_CONFIG_H

#define MAX_RECOG_OPERANDS 30
#define MAX_DUP_OPERANDS 4
#ifndef MAX_INSNS_PER_SPLIT
#define MAX_INSNS_PER_SPLIT 4
#endif
#define HAVE_conditional_move 1
#define HAVE_peephole2 1
#define MAX_INSNS_PER_PEEP2 4

#endif /* GCC_INSN_CONFIG_H */
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V� 8 â�
 genconstants

Machine description Ü¼�Ð ÂÒ'� ��A�ü< °ú �Ér ?/6 x�̀¦ Òqt$í
: #��Q #define statement \� �'aô�Ç �¦̀�	כ ëß�×¼��HX<
y�� constant s�2£§�Ér (define constants ...) pattern Ü¼�Ð s�ÀÒ#Q�����.

8.1  ấ�\�

define constants \�¦ %�o�
�l� 0AK�"f �>rF�
� 9 ���õ�&h�Ü¼�Ð insn-constants.h ��{9��̀¦ Òqt$í
ô�Ç��.

8.2 ¼ÇÐ�â '�×ß��

MD��{9��̀¦K�$3�
����"f define constants\�¦ëß�±ú��â
Äº, struct md constant *def\�¦ ½̈$í
ô�ÇÊê md constants
\� ¶ú�{9�ô�Ç��. s� ÂÒì�r�Ér init md reader () �<ÊÃº\�"f Ãº'��÷& 9, ���õ��Ð ëß�[þt#Q��� md constants ��H tra-
verse md constants ()�<ÊÃº\�¦:�xK�"f?/6 xs�Ø�¦§4�÷&>��)a��. (Óüt�:rØ�¦§4�
���H�<ÊÃº�í���'� print md constant
\�¦ |	�W1ï�r��.)

8.3 ¦�>�]� £o>ÊÁ

static htab_t md_constants;

struct md_constant { char *name, *value; };
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V� 9 â�
 genemit

Machine description Ü¼�Ð ÂÒ'� rtl �Ð insn [þt�̀¦ ëß�[þt#Q×�¦ code \�¦ Òqt$í
.

9.1  ấ�\�

• DEFINE INSN {9� �â
Äº, pattern õ� °ú �Ér RTX ³ð�&³d���̀¦ Òqt$í

���H C �ï×¼\�¦ ���$í
ô�Ç��. Óüt�:r &h�{©�ô�Ç
@/u��� s�ÀÒ#Q�����.

• DEFINE EXPAND {9� �â
Äº, W1���P: �������� C ³ð�&³d���̀¦ Äº��� z�́'��
��¦, pattern õ� °ú �Ér RTX ³ð�&³
d���̀¦ emit insn () �<ÊÃº\�¦ :�xK�"f �&³F� sequence \� emit ô�Ç��. Õª��� Êê, gen sequence () �<ÊÃº\�¦ :�xK�
"f, �&³F���t� SEQUENCE \� [þt#Q�:r �¦̀�	כ l�ìøÍÜ¼�Ð RTX \�¦ ìøÍ8̈�ô�Ç��.

9.2 ¼ÇÐ�â '�×ß��

DEFINE INSN ü< DEFINE EXPAND, DEFINE SPLIT, DEFINE PEEPHOLE2 \�¦ %�o�ô�Ç��.

9.2.1 DEFINE INSN

K�{©� pattern �̀¦ 0Aô�Ç RTX \�¦ Òqt$í
½+É C ³ð�&³d���̀¦ Òqt$í

���HX<, pattern ?/\� CLOBBER �� �>rF�½+É �â
Äº,
struct clobber pat ü< struct clobber ent \�¦ ���$í
K�"f, ���%i� ���Ãº clobber list \� 1px2�¤½+É _�Áº\�¦ ��t��¦ e��
��.

9.2.2 DEFINE EXPAND

DEFINE EXPAND _� %�o���H ���õ�&h�Ü¼�Ð ��A�ü< °ú �Ér C �ï×¼ Òqt$í
\� e����.

rtx
gen_cmpdi (operand0, operand1)

rtx operand0;
rtx operand1;

{
rtx _val = 0;
start_sequence ();
{

rtx operands[2];
operands[0] = operand0;
operands[1] = operand1;

{
if (GET_CODE (operands[0]) == MEM && GET_CODE (operands[1]) == MEM)

operands[0] = force_reg (DImode, operands[0]);
ix86_compare_op0 = operands[0];
ix86_compare_op1 = operands[1];
DONE;

}
operand0 = operands[0];
operand1 = operands[1];

}
emit_insn (gen_rtx_SET (VOIDmode,

gen_rtx_REG (CCmode,
17),
gen_rtx_COMPARE (CCmode,
operand0,
operand1)));
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_val = gen_sequence ();
end_sequence ();
return _val;

}

s���H ��6£§õ� °ú �Ér define expand \�¦ K�$3�ô�Ç ���õ�s���.

(define_expand "cmpdi"
[(set (reg:CC 17)

(compare:CC (match_operand:DI 0 "nonimmediate_operand" "")
(match_operand:DI 1 "x86_64_general_operand" "")))]

""
{
if (GET_CODE (operands[0]) == MEM && GET_CODE (operands[1]) == MEM)

operands[0] = force_reg (DImode, operands[0]);
ix86_compare_op0 = operands[0];
ix86_compare_op1 = operands[1];
DONE;

})

s���_	כ W1���P: ������� ��6 x÷&��H ÂÒì�r�Ér ß¼>� �¦�9 ���½Ós� \O�t�ëß�, emit insn () �<ÊÃº\�¦ ���&ñ

���HX<��H �¦
�9 ���½Ós� �>rF�ô�Ç��. 7£¤ emit insn () �<ÊÃº�� ��6 x|̈c Ãº e���¦, emit jump insn () <�Ê�Ér emit call insn (),
emit label (), emit (), emit barrier () �� ��6 x|̈c Ãº e������H ú́�s���. ��A���H Äº���í�H0Aí�Hs���.

• emit jump insn () �<ÊÃº

(SET (PC) ...) J���� <�Ê�Ér (PARALLEL (SET (PC) ...) ...) {9� �â
Äº ���×þ��)a��.

• emit call insn () �<ÊÃº

(SET (CALL) ...) J���� <�Ê�Ér (CALL ...) J����, (PARALLEL (SET (CALL) ...) ...), (PAR-
ALLEL (CALL) ...) ...) {9� M: ���×þ��)a��.

• emit label () �<ÊÃº

(CODE LABEL ...) J����{9� M: ���×þ��)a��.

• emit () �<ÊÃº

MATCH OPERAND <�Ê�Ér MATCH DUP, MATCH OPERATOR, MATCH OP DUP,
MATCH PARALLEL, MATCH PAR DUP, PARALLEL {9� �â
Äº ���×þ��)a��.

• emit insn () �<ÊÃº

0A_� ��s	כ �̧¿º K�{©�÷&t� ·ú§�̀¦ �â
Äº ���×þ��)a��.

9.2.3 DEFINE SPLIT

Expand ü< q�5pw
���. 
�t�ëß� DEFINE EXPAND _� �â
Äº, Òqt$í
÷&��H �<ÊÃº_� �����\�¦ operand0, operand1 s�
��� +þAd��Ü¼�Ð ~ÃÎt�ëß�, DEFINE SPLIT ��H rtx *operands s��Qô�Ç +þAd��Ü¼�Ð ~ÃÎ�� [þt�����. \V\�¦ [þt��� ��A�ü<
°ú �Ér �ï×¼��H

(define_split
[(set (reg:CCFP 18)

(compare:CCFP
(match_operand:SF 0 "register_operand" "")
(float (match_operand:SI 1 "register_operand" ""))))]
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"0 && TARGET_80387 && reload_completed"
[(set (mem:SI (pre_dec:SI (reg:SI 7))) (match_dup 1))
(set (reg:CCFP 18) (compare:CCFP (match_dup 0) (match_dup 2)))
(parallel [(set (match_dup 1) (mem:SI (reg:SI 7)))

(set (reg:SI 7) (plus:SI (reg:SI 7) (const_int 4)))])]
"operands[2] = gen_rtx_MEM (Pmode, stack_pointer_rtx);
operands[2] = gen_rtx_FLOAT (GET_MODE (operands[0]), operands[2]);")

��A�ü< °ú �Ér C �ï×¼�Ð ���8̈��)a��. z�́]j emit ÷&��H ÂÒì�r�Ér [j���P: �����s���.

extern rtx gen_split_845 PARAMS ((rtx *));
rtx
gen_split_845 (operands)

rtx *operands;
{
rtx operand0;
rtx operand1;
rtx operand2;
rtx _val = 0;
start_sequence ();

operands[2] = gen_rtx_MEM (Pmode, stack_pointer_rtx);
operands[2] = gen_rtx_FLOAT (GET_MODE (operands[0]), operands[2]);

operand0 = operands[0];
operand1 = operands[1];
operand2 = operands[2];
emit_insn (gen_rtx_SET (VOIDmode,

gen_rtx_MEM (SImode,
gen_rtx_PRE_DEC (SImode,
gen_rtx_REG (SImode,
7))),
operand1));

emit_insn (gen_rtx_SET (VOIDmode,
gen_rtx_REG (CCFPmode,
18),
gen_rtx_COMPARE (CCFPmode,
operand0,
operand2)));

emit (gen_rtx_PARALLEL (VOIDmode,
gen_rtvec (2,

gen_rtx_SET (VOIDmode,
copy_rtx (operand1),
gen_rtx_MEM (SImode,
gen_rtx_REG (SImode,
7))),

gen_rtx_SET (VOIDmode,
gen_rtx_REG (SImode,
7),
gen_rtx_PLUS (SImode,
gen_rtx_REG (SImode,
7),
GEN_INT (4))))));

_val = gen_sequence ();
end_sequence ();
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return _val;
}

DEFINE SPLIT ü< DEFINE PEEPHOLE2 \�¦ %�o�½+É M:, $prefix/gcc/genemit.c ��{9�\� �>rF�
���H t�%i� ���
Ãº used\�¦��6 x
�#� gen exp ()�<ÊÃº (s��<ÊÃº��Hz�́|9�&h���� RTX³ð�&³d���̀¦ C³ð�&³d��Ü¼�Ð��7
"fØ�¦§4�ô�Ç��.)
\�¦  ñØ�¦
���HX<, used ��H RTX ³ð�&³d���̀¦ 0Aô�Ç C ³ð�&³d���̀¦ ëß�[þt M:, s�p� ·ú¡\�"f operand �� ��6 x÷&%3������,
K�{©� operand \� @/K�"f “copy rtx (operand%d)” ü< °ú �Ér ³ð�&³d���̀¦ Ø�¦§4�
���H �¦̀�	כ ú́�ô�Ç��. \V\�¦ [þt#Q [O�"î


����, ��A�ü< °ú �Ér C ³ð�&³d���Ér DEFINE SPLIT \�¦ %�o�ô�Ç Êê Òqt$í
�)a ³ð�&³d�����X<,

extern rtx gen_split_879 PARAMS ((rtx *));
rtx
gen_split_879 (operands)

rtx *operands;
{
rtx operand0;
rtx _val = 0;
start_sequence ();

operand0 = operands[0];
emit (gen_rtx_PARALLEL (VOIDmode,

gen_rtvec (2,
gen_rtx_SET (VOIDmode,

operand0,
gen_rtx_AND (SImode,
copy_rtx (operand0),
GEN_INT (65535))),

gen_rtx_CLOBBER (VOIDmode,
gen_rtx_REG (CCmode,
17)))));

_val = gen_sequence ();
end_sequence ();
return _val;

}

0A ÂÒì�r\�"f copy rtx() �<ÊÃº\�¦ �Ð���, operand0 \�¦ 4�¤��
���H �¦̀�	כ �̂¦ Ãº e����HX<, s�\�¦ ��6 xô�Ç s�Ä»�� 0A\�
"f operand0 �̀¦ s�p� ��6 x
�%i�l� M:ë�H\� s��Q��H �.���s	כ

9.2.4 DEFINE PEEPHOLE2

DEFINE SPLIT ü< q�5pw
�t�ëß�, peephole2 pattern \� ��6 x÷&��H scratch register [þt�̀¦ 0AK� ¹ô�Çכ��9
find free register () �<ÊÃº[þt�̀¦ &ñ
_�
���H ÂÒì�rs� ÆÒ��÷&#Q e����. s� ÂÒì�r�Ér genemit.c ��{9�_�
output peephole2 scratches () �<ÊÃº\�"f Ãº'���̀¦ 
���HX<, ��A�ü< °ú �Ér RTX �� e�����¦ ��&ñ
�̀¦ 
�%i��̀¦ M:,

(define_peephole2
[(match_scratch:DI 2 "r")
(set (match_operand:DI 0 "push_operand" "")

(match_operand:DI 1 "immediate_operand" ""))]
"TARGET_64BIT && !symbolic_operand (operands[1], DImode)
&& !x86_64_immediate_operand (operands[1], DImode)"

[(set (match_dup 2) (match_dup 1))
(set (match_dup 0) (match_dup 2))]

"")

s�\�¦ s�6 x
�#� ��A�ü< °ú �Ér C ³ð�&³d���̀¦ ëß�[þt#Q ?/ 9, Õª×�æ if ½̈ë�Hs� output peephole2 scratches () �<ÊÃº\�
_�K�"f ëß�[þt#Q��� ÂÒì�rs���.
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extern rtx gen_peephole2_853 PARAMS ((rtx, rtx *));
rtx
gen_peephole2_853 (curr_insn, operands)

rtx curr_insn ATTRIBUTE_UNUSED;
rtx *operands;

{
rtx operand0;
rtx operand1;
rtx operand2;
rtx _val = 0;
HARD_REG_SET _regs_allocated;
CLEAR_HARD_REG_SET (_regs_allocated);
if ((operands[2] = peep2_find_free_register (0, 0, "r", DImode,

&_regs_allocated)) == NULL_RTX)
return NULL;

start_sequence ();

operand0 = operands[0];
operand1 = operands[1];
operand2 = operands[2];
emit_insn (gen_rtx_SET (VOIDmode,

operand2,
operand1));

emit_insn (gen_rtx_SET (VOIDmode,
operand0,
copy_rtx (operand2)));

_val = gen_sequence ();
end_sequence ();
return _val;

}

s���H DEFINE PEEPHOLE2 _� 'Í	���P: vector \�¦ ¶ú�(R�Ð��"f, MATCH SCRATCH \�¦ µ1Ï|
�½+É �â
Äº, s�\�
@/ô�Ç &ñ
�Ð\�¦ l�2�¤
�>� ÷&��HX<, if ½̈ë�H\�"f ���&ñ
÷&��H integer °úכ[þt (insn nr, last insn nr 1px1px) \� @/K�"f��H
Û¼Û¼�Ð ¶ú�(R�Ðl� ��êøÍ��.

9.2.5 Clobbers

0A\�"f DEFINE INSN, DEFINE EXPAND, DEFINE SPLIT, DEFINE PEEPHOLE2 \� @/ô�Ç &ñ
�Ð\�¦ �̧
¿º Ø�¦§4�
�%i�Ü¼���, ��t�}��Ü¼�Ð output add clobbers () �<ÊÃºü< output added clobbers hard reg p () �<ÊÃº\�¦
s�6 x
�#�, ��A�ü< °ú �Ér ¿º �<ÊÃº\�¦ ëß���H��.

void
add_clobbers (pattern, insn_code_number)

rtx pattern ATTRIBUTE_UNUSED;
int insn_code_number;

int
added_clobbers_hard_reg_p (insn_code_number)

int insn_code_number;

s� �<ÊÃº��H DEFINE INSN \�¦ %�o�
����"f S\�1pqô�Ç, clobber &ñ
�Ð[þt�Ð, ���%i� ���Ãº clobber list \� e����H �¦̀�	כ
���½ÓÜ¼�Ð ���$í
÷&��HX<, added clobbers hard reg p () �<ÊÃº_� �â
Äº, clobbers[x]→has hard reg \�¦ l�ìøÍÜ¼�Ð 0
��� ��õ	כ 1 ��� �¦̀�	כ &ñ
o�
�#� Òqt$í

�>� �)a��.
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9.3 ¦�>�]� £o>ÊÁ

static int max_opno;
static int max_dup_opno;
static int max_scratch_opno;
static int register_constraints;
static int insn_code_number;
static int insn_index_number;

9.4 Ä©�¿W�

��A�ü< °ú �Ér ½̈�̧�̂�� s� áÔ�ÐÕªÏþ�\�"f ��6 x�)a��.

/* CLOBBER ¤Ûå¬Ûå ¡ £́Ûá insn ¤Ûå¬Ç pattern ¤Ûå¬Ûå ¡È¦ÑÞ³ ¡́È ¬Ä³Éá data structure.
¬Á¦È£Ûá previously-allocated PARALLEL expression ¬¹ ¬È CLOBBER
¤Ûå¬Ûå ¤ ³̧Éá function ¬Ûå output ³ ¡́È ¬Ä³µ ¬È¡Íð¬Ûå ª ¬́Õò³Éá¤´. */

struct clobber_pat
{
struct clobber_ent *insns;
rtx pattern;
int first_clobber;
struct clobber_pat *next;
int has_hard_reg;

} *clobber_list;

/* Clobber list ¦Ûå ª ¬́Õò³ £́Ûá ³Éá insn ¦Ûå ¡È¦ÑÞ³Éá¤´. */

struct clobber_ent
{
int code_number; /* Insn ¤Ûå§Éá ªÎá¤´. */
struct clobber_ent *next;

};
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V� 10 â�
 genextract

Machine description \�"f rtl ��� insn �ÐÂÒ'� operand [þt�̀¦ ÆÒØ�¦K�×�¦ code [þt�̀¦ Òqt$í
ô�Ç��.

10.1 ¼ÇÐ�â '�×ß��

DEFINE INSN ü< DEFINE PEEPHOLE ëß��̀¦ %�o�ô�Ç��.

10.1.1 DEFINE INSN ê�> ¿R�ËÁ


���_� extraction method ��H 
���_� struct extraction \� $��©��)a��. 
���_� extraction method �Ð Óü�s�l�
0Aô�Ç �̧|	��Ér ��A�ü< °ú ��.

1. �&³F� K�$3�ô�Ç insn ü< struct extraction _� ������ o�Û¼àÔ header ��� extractions _� op count ü< °ú ����
ô�Ç��.

2. ¢̧ô�Ç dup count �̧ °ú ���� ô�Ç��.

3. �&³F� K�$3�ô�Ç insn _� oplocs ü< duplocs, dupnums �̧ extractions _� ��õ	כ °ú ���� ô�Ç��.

\V\�¦ [þt#Q [O�"î
K� �Ð�̧2�¤ 
���. ��A�ü< °ú �Ér define insn s� e�����¦ ��&ñ

���.

(define_insn "cmpdi_1_insn_rex64"
[(set (reg 17)

(compare (match_operand:DI 0 "nonimmediate_operand" "mr,r")
(match_operand:DI 1 "x86_64_general_operand" "re,mr")))]

"TARGET_64BIT && ix86_match_ccmode (insn, CCmode)"
"cmp{q}\t{%1, %0|%0, %1}"
[(set_attr "type" "icmp")
(set_attr "mode" "DI")])

\� @/ô�Ç y��y��_� °úכ�Ér ��6£§õ� °ú ��.

• op count = 2 (op count °ú̀�כ¦ MATCH OPERAND, MATCH SCRATCH, MATCH OPERATOR,
MATCH PARALLEL \�¦ ëß�z�¤�̀¦ M: 7£x��½+É Ãº e����HX<, ���&ñ
 l�ï�r�Ér y��y��_� RTX \� @/ô�Ç 'Í	���P:
����� (Óüt�:r &ñ
Ãºs���.) _� °úכs� �&³F� insn \�¦ K�$3�
����"f t��FK��t� �Ð��� ���Ér RTX _� 'Í	���P: ������Ð
�� 9þt �â
Äº, MAX \�¦ ½̈�<ÊÜ¼�Ð+� s�ÀÒ#Q�����.)

• oplocs[0] = “10”
oplocs[1] = “11” (walk rtx () �<ÊÃº\�¦ :�xK�"f path \�¦ ÆÒ&h�½+É M:, ³ð�&³d��Ü¼�Ð ���>h|̈c M:��H 0 ÂÒ'� 9
��s�_� °úכs� ���×þ�÷&�¦, vector �Ð ���>h|̈c M:��H a ÂÒ'� z ��s�_� °úכs� ���×þ��)a��. #�l�"f 10 _� _�p�
\�¦ ¶ú�(R�Ð���, ·ú¡_� 1 �Ér set _� ¿º���P: ���������H >pws��¦, 0 �Ér compare _� 'Í	���P: ���������H >pws���.
7£¤, match operand _� 0Au�\�¦ ½+É Ãº e����. 11 �̀¦ K�$3�
���� set _� ¿º���P: �������� compare _� ¿º���P:
match operand \�¦ >pwô�Ç��.)

���Ér ���%i� ���Ãº\� @/K� [O�"î
�̀¦ 
���� ��6£§õ� °ú ��.

• dup count (walk rtx () �<ÊÃº\�¦ F�)
&h�Ü¼�Ð z�́'��
����"f MATCH DUP ü< MATCH PAR DUP,
MATCH OP DUP \�¦ ëß�z�¤�̀¦ �â
Äº 7£x��ô�Ç��.)

• duplocs (0A [j * DUP _� 0Au� &ñ
�Ð\�¦ ��t��¦ e����. 0A oplocs [O�"î
�̀¦ �Ð��� ·ú� Ãº e����.)

• dupnums (0A [j * DUP _� 'Í	���P: ����� °úכs�, dup count í�H"f@/�Ð [þt#Q�� e����.)

10.1.2 DEFINE PEEPHOLE ê�> ¿R�ËÁ

i386.md \���H DEFINE PEEPHOLE s� \O���. s�\� ���1lx ~½ÓZO��̀¦ çß�éß�y� ���/åL
����, ���%i� ���Ãº peepholes \�
éß�í�Hy� insn code number [þt�̀¦ ������ô�Ç��.
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10.2 ¦�>�]� £o>ÊÁ

/* insn_code_number ¦¼ index ¤Ôá ¬È¦Ûí¤Ûå¬Ç ¨µ¬Ïå¬Ûå ¡ ­́È¡¼ ¬Ýñ¤´. */
static char **insn_name_ptr = 0;
static int insn_name_ptr_size = 0;

/* Number instruction pattern ¤Ûå¬È ¤ ¦́Á¬ ­̧È§º, Íð̈Íá®µ£Ûáכ 0 ¬¹ª¸ ªÈ­ÉÞ³Éá¤´. */

static int insn_code_number;

/* ¬È insn ¬¹ ¡ ­́Éò °Ûá operand number ¦Ûå ¡È¦ÑÞ³Éá¤´. */

static int op_count;

/* ¬Ä¬¹ª¸ ªÍå§Ïò³Éá §Öá­ ¬́Ïå ²¼§Êð¬Ûå ª ¬́Õò³ £́Ûá operand ¤Ûå¬Ç ¬ÄכÈ¦Ûå ¡È¦ÑÞ³Éá¤´. */

static char *oplocs[MAX_RECOG_OPERANDS];

/* ¡ÉÞ instruction ¬¹ £ ±́ £́Éá MATCH_DUP ¬Ç ¨ÉåªÊò ³ÔðªÁ. Íð̈Íá®µכ ¨ÉåªÊò¬Ûá

0 ¬Æ¦¼ ªÈ­ÉÞ³Éá¤´. */

static int dup_count;

/* ¬ ¥̧Íá MATCH_DUP operand ¤Ûå¬Ç ¬ÄכÈ¦Ûå ¡È¦ÑÞ³Éá¤´. */

static char *duplocs[MAX_DUP_OPERANDS];

/* ¬ ¥̧Íá MATCH_DUP ¤Ûå¬Ç operand number ¦Ûå ¡È¦ÑÞ³Éá¤´. */

static int dupnums[MAX_DUP_OPERANDS];

/* Peephole ¤Ûå¬Ûå ¬Ä³Éá insn_codes §ÑÞ¦ÑÞ¬Ûå ¡È¦ÑÞ³Éá¤´. */

static struct code_ptr *peepholes;

/* ­È£Éá̈Íá ¥µ ³µªÍÞ¤Ôá insn ¬Ç ¬È¦Ûí¬Ûå ¡È¦ÑÞ³Éá¤´. */
static const char *last_real_name = "insn";
static int last_real_code = 0;
}

10.3 Ä©�¿W�

��A�ü< °ú �Ér ½̈�̧�̂�� s� áÔ�ÐÕªÏþ�\�"f ��6 x�)a��.

/* ¬È ¡Á­¼¹£כÛá extractions method ¤Ûå¬Ç ³ £́ ¬́Ç ­Ýî³Éî¬Ûå ²À³Ïá³ £́Ûá¤¹ ²Ýå¬À³Éá §¼¤Ûá

­Íò̈¼¦Ûå ²¼³Éí³Éá¤´. ¡ÉÞ method £Ûá §Éá¬ËÞ operand ¤Ûå¬È ¡Éö¬Ûá ­Éòª¼¬¹ ¬Ýñ¤ §́Ïá ³ £́ ¬́Ç

pattern ¬ÈªÉò¬¹ ¬Ç³µ ª ¬́Õò¤Ôå ªÁ ¬Ýñ¤´.

¡ÉÞ operand ¦Ûå ¬Ä³Éá §Öá­ ¬́Ïå¬Ûá operand ¦¼¬Ç path ¦Ûå ²À³Ïá³ ¡́¼ expression ¬Æ¦¼
¡Éå ¥µ£Ûá ‘0’ ¨Á±¸ ‘9’ ¢ ­́È¦Ûå ²¼³Éí³ ¡́¼ vector ¦¼ ¡Éå ¥µ£Ûá ‘a’ ¨Á±¸ ‘z’ ¦Ûå
²¼³Éí³Éá¤´. ¬Á¦È£Ûá ¬¼­ÝÞ RTL ²À³ÏáªÝÞ¬Ç Íð̈Íá®µכ operand §Éá vector ¦ ¡́¼ ¡ ­́Éò³Éá¤´.
genrecog.c £Ûá ¡Éö¬Ûá ¡ ­́Íò¬Ûå §Éá¤Ûå¡¼ ( ¡Éö¬Ûá ²À³Ïá¬Ûå ª ¬́Õò³Éá¤´.) ³Ïá­µ true ¬È¤´. */
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struct extraction
{
int op_count;
char *oplocs[MAX_RECOG_OPERANDS];
int dup_count;
char *duplocs[MAX_DUP_OPERANDS];
int dupnums[MAX_DUP_OPERANDS];
struct code_ptr *insns;
struct extraction *next;

};

/* extraction method ¡´ ª ¬́Õò³ £́Ûá ¤Éá¬Ýå insn code ¦Ûå ¡ ­́È¡¼ ¬Ýñ¤´. */

struct code_ptr
{
int insn_code;
struct code_ptr *next;

};

static struct extraction *extractions;

10.4 ��·�]�

s�]j 0A\�"f K�$3�ô�Ç �¦̀�	כ #Qb�G>� Ø�¦§4�½+É ��\�����	כ @/K�"f ¶ú�(R�Ð��. 
���_� struct extration �Ér 
���_�
method �Ð çß�ÅÒK�"f ���%i� ���Ãº extractions \� e����H �¦̀�	כ 
���m�� Ø�¦§4�ô�Ç��.
0A\�"f ¶ú�(R�:r cmpdi 1 insn rex64 \�¦ ¶ú�(R�Ð��� ��A�ü< °ú s� Òqt$í
�)a��.

case 37: /* *cmpfp_iu_sse_only */
case 36: /* *cmpfp_iu_sse */
case 35: /* *cmpfp_iu */
case 34: /* *cmpfp_i_sse_only */
case 33: /* *cmpfp_i_sse */
case 32: /* *cmpfp_i */
case 27: /* *cmpfp_2u */
case 24: /* *cmpfp_2_tf */
case 23: /* *cmpfp_2_xf */
case 21: /* *cmpfp_2_df */
case 19: /* *cmpfp_2_sf */
case 10: /* *cmpqi_1 */
case 9: /* *cmpqi_ccno_1 */
case 8: /* *cmphi_1 */
case 6: /* *cmphi_ccno_1 */
case 5: /* *cmpsi_1_insn */
case 3: /* *cmpsi_ccno_1 */
case 2: /* cmpdi_1_insn_rex64 */
case 0: /* cmpdi_ccno_1_rex64 */

ro[0] = *(ro_loc[0] = &XEXP (XEXP (pat, 1), 0));
ro[1] = *(ro_loc[1] = &XEXP (XEXP (pat, 1), 1));
break;

ëß����MATCH DUPü<MATCH PAR DUP, MATCH OP DUP°ú �Ér * DUP\�@/K�"f��H��6£§õ�°ú �Ér code
\�¦ Òqt$í
ô�Ç��.

case 106: /* swaptf */
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case 105: /* swapxf */
case 96: /* *swapdf */
case 91: /* *swapsf */
case 87: /* *swapdi_rex64 */
case 61: /* *swapqi */
case 55: /* *swaphi_2 */
case 54: /* *swaphi_1 */
case 48: /* *swapsi */

ro[0] = *(ro_loc[0] = &XEXP (XVECEXP (pat, 0, 0), 0));
ro[1] = *(ro_loc[1] = &XEXP (XVECEXP (pat, 0, 0), 1));
recog_data.dup_loc[0] = &XEXP (XVECEXP (pat, 0, 1), 0);
recog_data.dup_num[0] = 1;
recog_data.dup_loc[1] = &XEXP (XVECEXP (pat, 0, 1), 1);
recog_data.dup_num[1] = 0;
break;

0A_� �ï×¼\�¦ Òqt$í

���H �̧��H &ñ
�Ð��H 
���_� extraction \� �̧¿º e��Ü¼Ù¼�Ð s�K��� ÷&t� ·ú§��H ÂÒì�rs� e�������,
K�{©� �ï×¼\�¦ ¶ú�(R�Ðl� ��êøÍ��.
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V� 11 â�
 genflags

Machine description Ü¼�Ð ÂÒ'� ��A�ü< °ú �Ér ?/6 x�̀¦ Òqt$í
: - çß�éß�ô�Ç ³ðï�r "î
§î
#Q[þts� s� machine \�"f s�6 x
��0pxô�Çt�\�¦ ú́�K�ÅÒ��H Y>�Y>� HAVE ... flag [þt.

11.1 ¼ÇÐ�â '�×ß��

1. init md reader args () �<ÊÃº\�¦ {9���H��.

2. read md rtx () �<ÊÃº\�¦ :�xK�"f K�$3�ô�Ç RTX \�¦ 
���m�� {9���H��.

3. DEFINE INSN ü< DEFINE EXPAND {9� �â
Äº, gen insn () �<ÊÃº\�¦ :�xK�"f %�o�ô�Ç��.

(a) ëß���� DEFINE INSN ü< DEFINE EXPAND _� s�2£§s� NULL s����� * �Ð r����½+É �â
Äº s�\�¦ %�
o�
�t� ·ú§��H��.

(b) [j���P: �����, 7£¤ condition s� &ñ
_�÷&#Q e��t� ·ú§�����, ��A�ü< °ú s� &ñ
_�ô�Ç��. ëß���� swapxf \�¦ %�
o�ô�Ç���¦ ½+É M:.

#define HAVE\_swapxf 1

(c) ëß���� condition s� &ñ
_�÷&#Q e������� ��A�ü< °ú �Ér �̧_þvs� |̈c �.���s	כ

#define HAVE_fix_truncdi_nomemory (TARGET_80387 \
&& FLOAT_MODE_P (GET_MODE (operands[1])) \
&& (!SSE_FLOAT_MODE_P (GET_MODE (operands[1])) || !TARGET_64BIT))

4. gen proto () �<ÊÃº\�¦ s�6 x
�#� K�{©� �<ÊÃº[þt�̀¦ 0Aô�Ç prototype [þt�̀¦ ���$í
ô�Ç��. DEFINE INSN <�Ê�Ér
DEFINE EXPAND _� s�2£§s� call, call pop, sibcall, sibcall pop {9� �â
Äº ������� 4 >h\�¦ ~ÃÎ��[þts��̧
2�¤ 
���H B�ß¼�Ð\�¦ ëß�[þt�¦, call value, call value pop, sibcall value, sibcall value pop {9� �â
Äº ������� 5
>h\�¦ ~ÃÎ��[þts��̧2�¤ ô�Ç��. \V\�¦ ��H����� ��A�ü< °ú �Ér prototype s� Òqt$í
�)a��.

#define GEN_CALL_POP(A, B, C, D) gen_call_pop ((A), (B), (C), (D))
extern struct rtx_def *gen_call_pop PARAMS

((struct rtx_def *,
struct rtx_def *, struct rtx_def *, struct rtx_def *));

#define GEN_CALL(A, B, C, D) gen_call ((A), (B), (C))
extern struct rtx_def *gen_call PARAMS

((struct rtx_def *, struct rtx_def *, struct rtx_def *));
extern struct rtx_def *gen_call_exp PARAMS

((struct rtx_def *, struct rtx_def *));
#define GEN_CALL_VALUE_POP(A, B, C, D, E) \

gen_call_value_pop ((A), (B), (C), (D), (E))
extern struct rtx_def *gen_call_value_pop PARAMS

((struct rtx_def *, struct rtx_def *,
struct rtx_def *, struct rtx_def *, struct rtx_def *));

#define GEN_CALL_VALUE(A, B, C, D, E) gen_call_value ((A), (B), (C), (D))
extern struct rtx_def *gen_call_value PARAMS

((struct rtx_def *, struct rtx_def *, struct rtx_def *, struct rtx_def *));
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V� 12 â�
 gengenrtl

RTL ½̈�̧�̂[þt�̀¦ ½+É{©�
���H code [þt�̀¦ Òqt$í
.

12.1 ¼ÇÐ�â '�×ß��

gengenrtl_� -h �̀v����̀¦:�xK�"f header\�¦ëß�[þt�¦\O�Ü¼��� code\�¦ëß���H��. genheader ()�<ÊÃº\�¦:�xK�"f header
\�¦ %�o�
��¦ gencode () �<ÊÃº\�¦ :�xK�"f code \�¦ ëß���H��. struct rtx definition ½̈�̧�̂\�¦ :�xK�"f s�\�¦ %�o�ô�Ç
��.

12.2 Ä©�¿W�

��A�ü< °ú �Ér ½̈�̧�̂�� s� áÔ�ÐÕªÏþ�\�"f ��6 x�)a��.

struct rtx_definition
{
const char *const enumname, *const name, *const format;

};

#define DEF_RTL_EXPR(ENUM, NAME, FORMAT, CLASS) { STRINGX(ENUM), NAME, FORMAT },

static const struct rtx_definition defs[] =
{
#include "rtl.def" /* rtl expressions are documented here */
};
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V� 13 â�
 genopinit

Machine description Ü¼�ÐÂÒ'� optab [þt�̀¦ �íl��o
���H code \�¦ Òqt$í
.

13.1 ¼ÇÐ�â '�×ß��

genopinit.c��{9�_��â
Äº, DEFINE INSNü< DEFINE EXPANDëß��̀¦%�o�
���HX<,s�\�¦ëß�±ú��â
Äº, gen insn
() �<ÊÃº\�¦  ñØ�¦ô�Ç��. s� �<ÊÃº\�"f_� %�o���H ��A�ü< °ú �Ér ~½ÓZO�Ü¼�Ð ���'���)a��.

• Äº��� ���©� ×�æ¹כ
�>� Òqty��
���H ÂÒì�r�Ér ��A�_� !lo���\� �>rF�
���H char * C�\P���� optabs s���. s���s	כ %�
o�
���H>� e��#Q"f l�ï�rs� �)a��.

• Õª×�æ\�"f () �� ô�Ç�©��̀¦ s�,X"f %�o��� s�ÀÒ#Qt�>� �)a��. C�\P� optabs \�"f ���$� ú<�� ½+É ÂÒì�rs� () �Ð
Ñüt�Q��#�4R e����H ÂÒì�rs���.

• �&³F� %�o�
��¦ e����H insn _� s�2£§ (\V\�¦ [þt���, cmpdi ccno 1 rex64 \�¦ [þt Ãº e����x��.) õ� $( ü< $) ��
s�_� s�2£§ 'Í	/åJ��\�¦ q��§ô�Ç��. ëß���� $(cmp$a$) \�¦ \V�Ð ��H�����, cmpdi ccno 1 rex64 \�"f_� cmp ü<
$(cmp$a$) \�"f_� cmp �� °ú l� M:ë�H\� $a \�¦ %�o�
�>� �)a��. #�l�"f $a 1px1px\� �'aô�Ç Y>�Y>� l� ñ[þt�̀¦
¶ú�(R�̂¦ ��¹כ��9 e����H��. Õª\� @/ô�Ç _�p���H ��A�ü< °ú ��. #�l�"f_� _�p���H $( ü< $) ��s�_� ��ëß	כ _�p�ô�Ç
��.
Character [O�"î


a <�Ê�Ér b 
���_� MACHINE MODE \�¦ ��ØÔ�����. ëß�[þt#Q |9� M:��H �èë�H���Ð ���8̈��)a��.
N t�%i� ���Ãº force consec \�¦ 1 �Ð ����â
ô�Ç��. ëß���� 1 �Ð [O�&ñ
�)a�����, %�6£§ $a _�

Machine Mode ��H ìøÍ×¼r� ¿º���P: $b _� Wider Mode #��� �<Ê�̀¦ >pwô�Ç��. 7£¤
GET MODE WIDER MODE(m1) == m2 #��� �<Ê�̀¦ _�p�ô�Ç��. (m1 ��H $a _�
Machine Mode s��¦, m2 ��H $b _� Machine Mode s���.)

I t�%i� ���Ãº force int \�¦ 1 �Ð ����â
ô�Ç��. s���H MACHINE MODE ���×þ�\� %ò
�¾Ó�̀¦
ï�r��. 7£¤ MODE _� class �� MODE INT <�Ê�Ér MODE VECTOR INT #��� �<Ê
�̀¦ _�p�ô�Ç��.

P t�%i� ���Ãº force partial int \�¦ 1 �Ð ����â
ô�Ç��. s���H MACHINE MODE ���×þ�\�
%ò
�¾Ó�̀¦ ï�r��. 7£¤ MODE _� class �� MODE INT <�Ê�Ér MODE PARTIAL INT,
MODE VECTOR INT #��� �<Ê�̀¦ _�p�ô�Ç��.

F t�%i����Ãº force float\�¦ 1�Ð����â
ô�Ç��.s���HMACHINE MODE���×þ�\�%ò
�¾Ó�̀¦
ï�r��. 7£¤ MODE _� class �� MODE FLOAT <�Ê�Ér MODE VECTOR FLOAT
#��� �<Ê�̀¦ _�p�ô�Ç��.

V ��Áº {9��̧ 
�t� ·ú§��H��.
c @/ÂÒì�r comparison \�"f ¹1Ô�� �̂¦ Ãº e��Ü¼ 9, RTX CLASS �� ‘<’ \� 5Åq
���H �	כ

�̀¦ ú́�ô�Ç��.

• s�]j optabs \� e����H �	כ ×�æ +þAd��\� ú́���H ��s	כ e�������, s�]j s�\�¦ Ø�¦§4�
���HX<, $ �Ð r����
���H ��Ér	כ �̧
¿º +'��7
1>�� ô�Ç��. ��A���H z�́]j�Ð Ø�¦§4�½+É M: �¦�9
���H $x ³ðs���.
(, ) Áºr��)a��.
I, F, N Áºr��)a��.
V $a _� Mode Class �� MODE FLOAT {9� �â
Äº, ‘v’ \�¦ Ø�¦§4�ô�Ç��.
a ü< b z�́]j Machine Mode _� s�2£§�̀¦ �èë�H���Ð Âúª>� Ø�¦§4�ô�Ç��. (\V, di, si)
A ü< B z�́]j Machine Mode _� s�2£§�̀¦ U�́>� Ø�¦§4�ô�Ç��. (\V, HImode, QImode)
c RTX _� s�2£§�̀¦ Ø�¦§4�ô�Ç��. (\V, eq, leu 1px1px)
C RTX _� s�2£§�̀¦ @/ë�H���Ð Ø�¦§4�ô�Ç��. (\V, LE, LEU, NE 1px1px)

Õª!3� cmpdi ccno 1 rex64 ��H %�o��� #Qb�G>� |̈c��? cmpdi ��t���H #QÖ¼ &ñ
�̧ %�o�÷&��H 1pw 
�����, +'\�
ccno 1 rex64 �� �̧l� M:ë�H\�, »1Ï|ÃÌ�)a��.

13.2 Ä©�¿W�

��A�ü< °ú �Ér ½̈�̧�̂�� s� áÔ�ÐÕªÏþ�\�"f ��6 x�)a��.
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• optabs

GCC _� ú́§�Ér ÂÒì�r\�"f machine mode �Ð index �)a C�\P�[þt�̀¦ ��6 x
��¦, MD ��{9� ?/\���H
K�{©� mode _� operand [þt �©�\�"f ÅÒ#Q��� operation �̀¦ z�́'��½+É pattern 6 x insn code [þt�̀¦ �í
�<Êô�Ç��.Õª�Qô�Ç pattern[þt�Ér MD��{9�\�s�2£§�̀¦��t� 9, ¢̧ô�Ç��6 x|̈c mode[þtõ� operation
_� s�2£§�̀¦ �������. s� áÔ�ÐÕªÏþ��Ér MD ��{9� �>rF�
���H relevant pattern [þt_� �̧��H insn code
[þt\� @/ô�Ç optab [þt�̀¦ �íl��o
���H function ‘init all optabs’ \�¦ ���$í
ô�Ç��. s� C�\P��Ér �íl��o

���HX< ¹ô�Çכ��9 optab [þt_� list \�¦ �í�<Êô�Ç��. y�� ë�H��\P� ?/\�"f B�u�÷&��H pattern _� s�2£§�Ér
$( ü< $) �Ð �â
>��� &ñ
K������. ë�H��\P�\�"f $a ü< $b ��H short mode name (‘mode’ \�¦ �í�<Ê
�
��H mode name _� ÂÒì�rÜ¼�Ð �èë�H���Ð ���8̈�÷&%3���.) \�¦ match 
���HX< ��6 x�)a��. Initializer
\�¦ ���$í
½+É M:, ����̂ ë�H��\P�s� ��6 x�)a��. $A ü< $B ��H mode _� ����̂ s�2£§Ü¼�Ð @/�̂�)a��; $a
ü< $b ��H 0A_� short form _� s�2£§ Ü¼�Ð @/�̂�)a��. ëß���� $N s� J����\�"f �>rF�ô�Ç�����, Õª�	כ
�Ér ¿º mode [þts� °ú �Ér mode class \� consecutive width [þts�#� �<Ê�̀¦ _�p�ô�Ç��. (\V\�¦ [þt
��� QImode ü< HImode). $I ��H �̧f�� full integer mode [þtëß� ��6£§ mode �Ð �¦�9÷&#Q�� �<Ê
�̀¦ _�p�
��¦ $F ��H �̧f�� float mode [þtëß� ��6£§Ü¼�Ð çß�ÅÒ÷&#Q�� �<Ê�̀¦ _�p�ô�Ç��. $P ��H ¿º
full õ� partial integer mode [þts� �¦�9÷&#Q�� �<Ê�̀¦ _�p�ô�Ç��. $V ��H ëß���� 'Í	���P: mode ��
MODE FLOAT mode {9� �â
Äº ‘v’ \�¦ emit �<Ê�̀¦ _�p�ô�Ç��. Y>�Y>� optab [þt�̀¦ 0AK� Äºo���H
RTL code [þt?/\� operation �̀¦ $��©�ô�Ç��. s���Ér	כ comparison [þt\�"fëß� �̧f�� ��6 x�)a��. Õª
�Qô�Ç �â
Äº, $c ü< $C ��H y��y�� comparison _� �èë�H��ü< @/ì�r�� form [þts���.

13.3 ¦�>�]� £o>ÊÁ

optab optab_table[OTI_MAX];

enum insn_code extendtab[MAX_MACHINE_MODE][MAX_MACHINE_MODE][2];
enum insn_code fixtab[NUM_MACHINE_MODES][NUM_MACHINE_MODES][2];
enum insn_code fixtrunctab[NUM_MACHINE_MODES][NUM_MACHINE_MODES][2];
enum insn_code floattab[NUM_MACHINE_MODES][NUM_MACHINE_MODES][2];

/* Conditional ¦Ûå ¬Ä³Éá rtx-code (¬»¦Ûå ¤Ûå§Ïá, EQ, LT, ....) ªÖá¬Æ¦¼
£ ¬́Ïå¤¿¬¸ ¬Ýñ¬Æ§º gen_function ¦¼ ³ ¬́º¡Ûí ³µ¤Éò condition ¦Ûå ¡Ííª ³́ ¡́È

¬Ä³Éá branch ¦Ûå §Éá¤Ûå¤¼¦ÑÞ ³Éá¤´. */

rtxfun bcc_gen_fctn[NUM_RTX_CODE];

/* Conditional ¦Ûå ¬Ä³Éá rtx-code (¬»¦Ûå ¤Ûå§Ïá, EQ, LT, ....) ªÖá¬Æ¦¼
£ ¬́Ïå¤¿¬¸ ¬Ýñ¬Æ§º insn code ¦¼ ³ ¬́º¡Ûí ³µ¤Éò condition ¬Ûå ¡Ííª ³́ ¡́È

¬Ä³Éá store-condition insn ¬Ûå §Éá¤Ûå¤¼¦ÑÞ ³Éá¤´. */

enum insn_code setcc_gen_code[NUM_RTX_CODE];

#ifdef HAVE_conditional_move
/* machine mode ªÖá¬Æ¦¼ £ ¬́Ïå¤¿¬¸ ¬Ýñ¬Æ§º, insn code £Ûá conditional move

insn ¦Ûå §Éá¤Ûå¤¼¦ÑÞ³Éá¤´. ¬È¡Íð¬Ûá bcc_gen_fctn ¬½ setcc_gen_code ¬½
¡Éö¬È rtx-code ªÖá¬Æ¦¼ £ ¬́Ïå¤¿¬¸ ¬Ýñ­È ¬Éã£Ûá¤¹, §Ïò§Ïò¤Ôá pattern ¤Ûå¬Ç
¨Íá³¼ªÖá¬Æ¦¼ ¤¿¬¸ ¬Ýñ¤´. £ ­́Öò¬¹ §Éã¬Ûá rtx code ¤Ûå¬È conditional ¬È ¤Ôå

£Éå¬Ûå ¤µ̈È³µ¬¶ ³ ¡́Îñ¤´. ( ¬»: ARM ¡½ ¡Éö¬Ûá) */
enum insn_code movcc_gen_code[NUM_MACHINE_MODES];
#endif

13.4 genopinit �� à�
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static const char * const optabs[] =
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{ "extendtab[$B][$A][0] = CODE_FOR_$(extend$a$b2$)",
"extendtab[$B][$A][1] = CODE_FOR_$(zero_extend$a$b2$)",
"fixtab[$A][$B][0] = CODE_FOR_$(fix$F$a$I$b2$)",
"fixtab[$A][$B][1] = CODE_FOR_$(fixuns$F$a$b2$)",
"fixtrunctab[$A][$B][0] = CODE_FOR_$(fix_trunc$F$a$I$b2$)",
"fixtrunctab[$A][$B][1] = CODE_FOR_$(fixuns_trunc$F$a$I$b2$)",
"floattab[$B][$A][0] = CODE_FOR_$(float$I$a$F$b2$)",
"floattab[$B][$A][1] = CODE_FOR_$(floatuns$I$a$F$b2$)",
"add_optab->handlers[$A].insn_code = CODE_FOR_$(add$P$a3$)",
"addv_optab->handlers[(int) $A].insn_code =\n\

add_optab->handlers[(int) $A].insn_code = CODE_FOR_$(add$F$a3$)",
"addv_optab->handlers[(int) $A].insn_code = CODE_FOR_$(addv$I$a3$)",
"sub_optab->handlers[$A].insn_code = CODE_FOR_$(sub$P$a3$)",
"subv_optab->handlers[(int) $A].insn_code =\n\

sub_optab->handlers[(int) $A].insn_code = CODE_FOR_$(sub$F$a3$)",
"subv_optab->handlers[(int) $A].insn_code = CODE_FOR_$(subv$I$a3$)",
"smul_optab->handlers[$A].insn_code = CODE_FOR_$(mul$P$a3$)",
"smulv_optab->handlers[(int) $A].insn_code =\n\

smul_optab->handlers[(int) $A].insn_code = CODE_FOR_$(mul$F$a3$)",
"smulv_optab->handlers[(int) $A].insn_code = CODE_FOR_$(mulv$I$a3$)",
"umul_highpart_optab->handlers[$A].insn_code = CODE_FOR_$(umul$a3_highpart$)",
"smul_highpart_optab->handlers[$A].insn_code = CODE_FOR_$(smul$a3_highpart$)",
"smul_widen_optab->handlers[$B].insn_code = CODE_FOR_$(mul$a$b3$)$N",
"umul_widen_optab->handlers[$B].insn_code = CODE_FOR_$(umul$a$b3$)$N",
"sdiv_optab->handlers[$A].insn_code = CODE_FOR_$(div$a3$)",
"sdivv_optab->handlers[(int) $A].insn_code = CODE_FOR_$(div$V$I$a3$)",
"udiv_optab->handlers[$A].insn_code = CODE_FOR_$(udiv$I$a3$)",
"sdivmod_optab->handlers[$A].insn_code = CODE_FOR_$(divmod$a4$)",
"udivmod_optab->handlers[$A].insn_code = CODE_FOR_$(udivmod$a4$)",
"smod_optab->handlers[$A].insn_code = CODE_FOR_$(mod$a3$)",
"umod_optab->handlers[$A].insn_code = CODE_FOR_$(umod$a3$)",
"ftrunc_optab->handlers[$A].insn_code = CODE_FOR_$(ftrunc$F$a2$)",
"and_optab->handlers[$A].insn_code = CODE_FOR_$(and$a3$)",
"ior_optab->handlers[$A].insn_code = CODE_FOR_$(ior$a3$)",
"xor_optab->handlers[$A].insn_code = CODE_FOR_$(xor$a3$)",
"ashl_optab->handlers[$A].insn_code = CODE_FOR_$(ashl$a3$)",
"ashr_optab->handlers[$A].insn_code = CODE_FOR_$(ashr$a3$)",
"lshr_optab->handlers[$A].insn_code = CODE_FOR_$(lshr$a3$)",
"rotl_optab->handlers[$A].insn_code = CODE_FOR_$(rotl$a3$)",
"rotr_optab->handlers[$A].insn_code = CODE_FOR_$(rotr$a3$)",
"smin_optab->handlers[$A].insn_code = CODE_FOR_$(smin$I$a3$)",
"smin_optab->handlers[$A].insn_code = CODE_FOR_$(min$F$a3$)",
"smax_optab->handlers[$A].insn_code = CODE_FOR_$(smax$I$a3$)",
"smax_optab->handlers[$A].insn_code = CODE_FOR_$(max$F$a3$)",
"umin_optab->handlers[$A].insn_code = CODE_FOR_$(umin$I$a3$)",
"umax_optab->handlers[$A].insn_code = CODE_FOR_$(umax$I$a3$)",
"neg_optab->handlers[$A].insn_code = CODE_FOR_$(neg$P$a2$)",
"negv_optab->handlers[(int) $A].insn_code =\n\

neg_optab->handlers[(int) $A].insn_code = CODE_FOR_$(neg$F$a2$)",
"negv_optab->handlers[(int) $A].insn_code = CODE_FOR_$(negv$I$a2$)",
"abs_optab->handlers[$A].insn_code = CODE_FOR_$(abs$P$a2$)",
"abs_optab->handlers[$A].insn_code = CODE_FOR_$(abs$P$a2$)",
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"absv_optab->handlers[(int) $A].insn_code =\n\
abs_optab->handlers[(int) $A].insn_code = CODE_FOR_$(abs$F$a2$)",

"absv_optab->handlers[(int) $A].insn_code = CODE_FOR_$(absv$I$a2$)",
"sqrt_optab->handlers[$A].insn_code = CODE_FOR_$(sqrt$a2$)",
"sin_optab->handlers[$A].insn_code = CODE_FOR_$(sin$a2$)",
"cos_optab->handlers[$A].insn_code = CODE_FOR_$(cos$a2$)",
"strlen_optab->handlers[$A].insn_code = CODE_FOR_$(strlen$a$)",
"one_cmpl_optab->handlers[$A].insn_code = CODE_FOR_$(one_cmpl$a2$)",
"ffs_optab->handlers[$A].insn_code = CODE_FOR_$(ffs$a2$)",
"mov_optab->handlers[$A].insn_code = CODE_FOR_$(mov$a$)",
"movstrict_optab->handlers[$A].insn_code = CODE_FOR_$(movstrict$a$)",
"cmp_optab->handlers[$A].insn_code = CODE_FOR_$(cmp$a$)",
"tst_optab->handlers[$A].insn_code = CODE_FOR_$(tst$a$)",
"bcc_gen_fctn[$C] = gen_$(b$c$)",
"setcc_gen_code[$C] = CODE_FOR_$(s$c$)",
"movcc_gen_code[$A] = CODE_FOR_$(mov$acc$)",
"cbranch_optab->handlers[$A].insn_code = CODE_FOR_$(cbranch$a4$)",
"cmov_optab->handlers[$A].insn_code = CODE_FOR_$(cmov$a6$)",
"cstore_optab->handlers[$A].insn_code = CODE_FOR_$(cstore$a4$)",
"push_optab->handlers[$A].insn_code = CODE_FOR_$(push$a1$)",
"reload_in_optab[$A] = CODE_FOR_$(reload_in$a$)",
"reload_out_optab[$A] = CODE_FOR_$(reload_out$a$)",
"movstr_optab[$A] = CODE_FOR_$(movstr$a$)",
"clrstr_optab[$A] = CODE_FOR_$(clrstr$a$)" };
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V� 14 â�
 genoutput

RTL �ÐÂÒ'� ���d���)a assembler insn [þt�̀¦ output ½+É code \�¦ Òqt$í
ô�Ç��.

14.1  ấ�\�

��A�_� ���õ� 7£¤, output * �<ÊÃº <�Ê�Ér ���Ãºü<, predicate [þt\� @/ô�Ç extern ������ prototype, ‘struct insn data’
C�\P�, ‘struct insn operand data’ C�\P�[þt�̀¦ ëß�×¼��H ��s	כ 3lq&h�s���.

14.2 ¼ÇÐ�â '�×ß��

DEFINE INSN, DEFINE PEEPHOLE, DEFINE EXPAND, DEFINE SPLIT, DEFINE PEEPHOLE2 \�¦
%�o�ô�Ç��.

14.2.1 DEFINE INSN

• Dh�Ðî�r struct data * d \�¦ ½+É{©�
��¦, d→code number, id→ndex number, d→lineno, d→name \�¦ [O�
&ñ

��¦, d→next \�¦ 0 Ü¼�Ð [O�&ñ

�#� ���%i� ���Ãº idata end \� l�2�¤ô�Ç��. d→operand ¢̧ô�Ç 0 Ü¼�Ð �íl�
�oô�Ç��.

• scan operands () �<ÊÃº\�¦ s�6 x
�#�, ��6£§õ� °ú �Ér rtx [þt�̀¦ %�o�ô�Ç��.

– MATCH OPERAND

– MATCH SCRATCH

– MATCH OPERATOR

– MATCH PARALLEL

0A_� rtx [þt_� �â
Äº, 3lq&h��Ér ���%i� ���Ãº max opno, num dups ü< ��6£§õ� °ú �Ér operand
node [þt�̀¦ G�Äº��H ��s	כ 3lq&h�s���.

d->operand[opno].seen
d->operand[opno].mode
d->operand[opno].strict_low
d->operand[opno].predicate
d->operand[opno].constraint
d->operand[opno].n_alternatives
d->operand[opno].address_p
d->operand[opno].eliminable

– MATCH DUP

– MATCH OP DUP

– MATCH PAR DUP

0A_� rtx [þt_� �â
Äº, éß�í�Hy� num dups ëß� ëß�±ú�M: ���� 1 7£x�� r������.

• �&³F� INSN \� @/ô�Ç ���7£x�̀¦ Ãº'��ô�Ç Êê, ���Ãº d \�¦ G��°?�̀¦ �â
Äº, s�\�¦ ���%i� ���Ãº odata \� l�2�¤
��¦,
odata end \�¦ ������r������. place operands () �<ÊÃº\�¦ :�xK� s�ÀÒ#Q�����.

• process template () �<ÊÃº\�¦ :�xK� template [þt�̀¦ %�o�ô�Ç��. * �Ð r����½+É �â
Äº, ���Ð z�́'��½+É code �� �í
�<Ê÷&#Q e���̀¦ �â
Äºs��¦, @ �Ð r����½+É �â
Äº, ��Ãº_� template �� [þt#Qe���̀¦ �â
Äº\� K�{©�ô�Ç��. * �Ð r����
½+É �â
Äº, ouput * \� @/ô�Ç �<ÊÃº\�¦ Òqt$í

�>� ÷& 9, @ �Ð r����½+É �â
Äº, output @ \� @/ô�Ç ���Ãº\�¦ Òqt$í

�
>� �)a��. * ��H output format s� INSN OUTPUT FORMAT FUNCTION �Ð, @ ��H output format s�
INSN OUTPUT FORMAT MULTI �Ð, Õª ü@_� �̧��H ��Ér	כ INSN OUTPUT FORMAT SINGLE �Ð
[O�&ñ
�)a��.
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14.2.2 DEFINE EXPAND

DEFINE INSN \�¦ %�o�
���H ��õ	כ ��_� f�̈��
���, s� rtx _� �â
Äº, template �� �>rF�
�t� ·ú§��H��. ÕªA�"f
d→output format s� INSN OUTPUT FORMAT NONE �Ð [O�&ñ
�)a��.

14.2.3 DEFINE PEEPHOLE

DEFINE PEEPHOLE _� �â
Äº, DEFINE INSN %�o�ü< ��_� °ú t�ëß� alternative [þts� �>rF�
�t� ·ú§l� M:ë�H
\� s� ÂÒì�r\� @/K�"f��H %�o�
�t� ·ú§��H���¦ �Ð��� ÷& 9, �� Qt� ÂÒì�r�Ér °ú ��.

14.2.4 DEFINE SPLIT ÿ? DEFINE PEEPHOLE2

DEFINE INSN ü< Ä»��
�t�ëß�, template �� �>rF�
�t� ·ú§�¦, alternative [þt�̧ �>rF�
�t� ·ú§��H��.
d→output format ��H INSN OUTPUT FORMAT NONE �Ð [O�&ñ
�)a��.

14.3 ��·�]�

s� áÔ�ÐÕªÏþ��Ér compiler target machine �̀¦ 0Aô�Ç machine description \�¦ {9��¦ ��6£§�̀¦ �í�<Ê
���H ��{9��̀¦ Òqt
$í
ô�Ç��.

1. DEFINE INSN ü< DEFINE PEEPHOLE �̀¦ 0Aô�Ç template [þt�̀¦ Òqt$í
ô�Ç��. output �ï×¼��� ñ +þAd��_�
���%i����Ãº <�Ê�Ér �<ÊÃº�Ð ������s� ÷& 9, Template �� * �Ð r����½+É �â
Äº��H �<ÊÃº, @ �Ð r����½+É �â
Äº��H ���Ãº
�Ð �������)a��.

2. Machine Description \�"f ��6 x÷&��H predicate [þt\� @/ô�Ç extern ������ prototype �̀¦ Òqt$í
ô�Ç��.

3. Index code number �Ð &ñ
§>=�)a ‘struct insn data’ C�\P�. ��6£§_� ?/6 x�̀¦ �í�<Êô�Ç��.

• ‘name’ ��H K�{©� pattern _� s�2£§. s�2£§s� \O��̀¦ �â
Äº s�2£§s� ÅÒ#Q�����.

• ‘output’ ��H output template <�Ê�Ér template [þt_� output C�\P�, output function �̀¦ ú̧��¦ e����.

• ‘genfun’ ��H argument �Ð ÅÒ#Q��� operand �Ð K�{©� pattern _� body \�¦ Òqt$í

���H function s���.

• ‘n operands’ ��H K�{©� insn \�¦ 0Aô�Ç pattern ?/ distinct operand [þt_� Õüw��.

• ‘n dups’ ��H insn _� pattern \�"f ��������H match dup _� Ì�	Ãº. s���Ér	כ insn �� ���d���)a Êê \O���
�� ú́§�Ér ‘recog data.dup loc’ \�¦ ���r�
���Ht� ú́�K�ï�r��.

• ‘n alternatives’ ��H y�� pattern _� constraint \�"f alternative [þt_� Õüw��s���.

• ‘output format’ ��H ‘output’ s� Áº��H type _� �����t	כ ú́�ô�Ç��.

• ‘operand’ ��H K�{©� insn \�¦ 0Aô�Ç operand data C�\P�_� base s���.

insn data \�¦ ëß�[þt M:, �¦�9K��� ½+É ���½Ós� �>rF�
���HX<, s�2£§s� �>rF�
�t� ·ú§�̀¦ �â
Äºs���.
DEFINE INSN <�Ê�Ér DEFINE EXPAND, DEFINE PEEPHOLE, DEFINE SPLIT,
DEFINE PEEPHOLE2 ×�æ K�{©� rtx \� @/ô�Ç s�2£§s� �>rF�
�t� ·ú§�̀¦ �â
Äº Äºo���H offset �̀¦ :�xK�"f s�
2£§�̀¦ ëß�×¼��HX<, s�2£§s� \O���H insn \�¦ %�o�
�l� ���\� %�o�Ùþ¡~�� last name õ�, �&³F� s�2£§s� \O���H �	כ ��
6£§Ü¼�Ð s�2£§s� �>rF�
���H next name �̀¦ l�ìøÍÜ¼�Ð ô�Ç��.

4. 0A\�"f ‘operand’ \� _�K� ��6 x÷&��H ‘struct insn operand data’ C�\P�

• ‘predicate’, int-valued function, ��H s� operand \�¦ 0Aô�Ç match operand predicate s���.

• ‘constraint’ ��H s� operand \�¦ 0Aô�Ç constraint s���. s���Ér	כ �̧f�� match operand [þt?/ register
constraint [þts� ����±ú� �â
Äº\�ëß� �>rF�ô�Ç��.

• ‘address p’ ��H ADDRESS rtx [þt?/\� operand [þts� �Ð�������H �¦̀�	כ _�p�ô�Ç��.
s���Ér	כ match operand rtx [þt?/\� register constraint [þts� \O��̀¦ �â
Äº �>rF�ô�Ç��.

• ‘mode’ ��H operand �� ��&��Ü¼��� 
���H machine mode s���.
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• ‘strict low’ ��H STRICT LOW PART \� �í�<Ê÷&��H operand [þt\� @/K� 0 s� ����� °úכs���.

• ‘eliminable’ ��H MATCH OPERAND \� _�K� {9�ìøÍ&h�Ü¼�Ð match ÷&��H operand [þt\� @/K� 0 s�
����� °úכs���; MATCH OPERATOR [þt °ú s� register elimination 1lxîß�\� ����â
÷&#Qt���H îß�÷&��H
operand [þt�Ér °úכs� 0 s���.

Insn _� code number ��H éß�í�Hy� machine description \�"f_� 0Au�s���; code number [þt�Ér y�� description
entry [þt\� @/K� í�H	�&h�Ü¼�Ð ½+É{©�÷& 9, code number ��H 0 Ü¼�Ð r����ô�Ç��. ÕªA�"f, machine description ?/
��6£§ entry ��H

(define_insn "clrdf"
[(set (match_operand:DF 0 "general_operand" "")

(const_int 0))]
""
"clrd %0")

25 ���P: entry �Ð+� �>rF�
��¦, insn data[24].template ��H “clrd %0” s��¦, insn data[24].n operands ��H 1 �Ð
[O�&ñ
|̈c �.���s	כ

14.4 Ä©�¿W�

��A�ü< °ú �Ér ½̈�̧�̂�� s� áÔ�ÐÕªÏþ�\�"f ��6 x�)a��.

/* §¼¤Ûá instruction ¬Ûá ¬È¡Íð̈¼¤´ ¤¸ §Éã¬Ûá operand ¤Ûå¬Ûå ¡ ­́Ýå ªÁ ¬Íï¤´. ¬È¦Íá

¬Ýí¬Ç¬Ç ­¹³Éá¬¹ ¤µ³µª¸ ­¿ªÑò³ ¤́´£Ûá ªÊò¡ÉÞ¬Ûå ³ ­́È§Éá, ¬È¦Íø¡¹ §Éã¬Ûá operand ¤Ûå¬Ûå
¡ ­́È£Ûá §Ïò¦Ïò¬ ¡̧´ ¬ ¥̧Íá machine ¬¹ ­Ñá­µ³Éå¡Íð¬Ýá¡´? */

#define MAX_MAX_OPERANDS 40

/* ¬È chain ¬¹ ¬Á¦È¡´ output ³Éå operand ¤Ûå¬¹ ¡Òá³Éá §¼¤Ûá ­Íò̈¼¦Ûå ¡È¦ÑÞ³Éá¤´. */

struct operand_data
{
struct operand_data *next;
int index;
const char *predicate;
const char *constraint;
enum machine_mode mode;
unsigned char n_alternatives;
char address_p;
char strict_low;
char eliminable;
char seen;

};

/* Index 0 ¬¹ª¸ null operand ¦Ûå ¡ ­́Ýá ¡Íð¬Æ¦¼ ªÈ­ÉÞ³Éá¤´. */

static struct operand_data null_operand =
{
0, 0, "", "", VOIDmode, 0, 0, 0, 0, 0

};

static struct operand_data *odata = &null_operand;
static struct operand_data **odata_end = &null_operand.next;
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/* recog.h £µ constant ¤Ûå¡½ ¨Éá¤ÆªÈ ¬ÝåכÈ³µ¬¶ ³Éá¤´. */

#define INSN_OUTPUT_FORMAT_NONE 0 /* abort */
#define INSN_OUTPUT_FORMAT_SINGLE 1 /* const char * */
#define INSN_OUTPUT_FORMAT_MULTI 2 /* const char * const * */
#define INSN_OUTPUT_FORMAT_FUNCTION 3 /* const char * (*)(...) */

/* ¬È chain ¬¹ ¬Á¦È¡´ output ³Éå §¼¤Ûá ­Íò̈¼¦Ûå ¡È¦ÑÞ³ £́Ûá¤¹, insn ¬Ç code number
¬½ ¡Ïå³Éî¤¿¬¸ ¬Ýñ¤´. */

struct data
{
struct data *next;
const char *name;
const char *template;
int code_number;
int index_number;
int lineno;
int n_operands; /* ¬È insn ¡´ ¬ÝáªÝÞ³ £́Ûá operand ¤Ûå¬Ç ¡ÊðªÁ */
int n_dups; /* Pattern ¬¹ª¸ match_dup ¡´ ¨¼¬Ýá ³ÔðªÁ */
int n_alternatives; /* ¡ÉÞ constraint ¬¹ª¸ alternative ¤Ûå¬Ç ¡ÊðªÁ */
int operand_number; /* Big array ¬¹ª¸ operand index. */
int output_format; /* INSN_OUTPUT_FORMAT_*. */
struct operand_data operand[MAX_MAX_OPERANDS];

};

/* ¬È ¨ÏáªÁ£Ûá insn chain ¬Ç Íð̈Íá®µכ link ¦Ûå ¡ ¦́Æ°Ýá¤´. */

static struct data *idata, **idata_end = &idata;
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V� 15 â�
 genpeep

Machine description Ü¼�Ð ÂÒ'� peephole þj&h��o\�¦ Ãº'��½+É code \�¦ Òqt$í
ô�Ç��.

15.1 ¼ÇÐ�â '�×ß��

DEFINE PEEPHOLE s� MD ?/\� e���̀¦ �â
Äº\� %�o�
���HX<, �&³F� i386.md \���H DEFINE PEEPHOLE _�
�â
Äº ��6 x
�t� ·ú§�¦, DEFINE PEEPHOLE2 \� @/K�"fëß� ��6 x
�l� M:ë�H\� s� ���õ��Ð Òqt$í
÷&��H ��Ér	כ �>rF�

�t� ·ú§��H��.
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V� 16 â�
 genpreds

Machine description Ü¼�Ð ÂÒ'� ��A�ü< °ú �Ér ?/6 x�̀¦ Òqt$í
: - y��y��_� &ñ
_��)a ³ðï�r insn name [þt�̀¦ 0Aô�Ç
insn code number °ú̀�כ¦ t�&ñ
½+É Y>�Y>� CODE FOR ... \�¦ ëß�1pu.

16.1 ¼ÇÐ�â '�×ß��

Target machine (#�l�\�"f��H i386.h) \� &ñ
_�÷&#Q e����H PREDICATE CODES B�ß¼�Ð\�¦ l�ìøÍÜ¼�Ð K�"f
tm-preds.h \�¦ Òqt$í

���HX<, PREDICATE CODES B�ß¼�Ð��H ��6£§õ� °ú s� &ñ
_�÷&#Q e����.

static const struct {
const char *const name;
const RTX_CODE codes[NUM_RTX_CODE];

} predicate[] = {
PREDICATE_CODES

};
/* i386.c £µ predicate ¤Ûå¬¹ §µכÝò¤¿£Ûá code ¤Ûå¬Ûå ­Íò¬Ç³Éá¤´. */

#define PREDICATE_CODES \
{"x86_64_immediate_operand", {CONST_INT, SUBREG, REG, \

SYMBOL_REF, LABEL_REF, CONST}}, \
{"x86_64_nonmemory_operand", {CONST_INT, SUBREG, REG, \

SYMBOL_REF, LABEL_REF, CONST}}, \
{"x86_64_movabs_operand", {CONST_INT, SUBREG, REG, \

SYMBOL_REF, LABEL_REF, CONST}}, \
{"x86_64_szext_nonmemory_operand", {CONST_INT, SUBREG, REG, \

SYMBOL_REF, LABEL_REF, CONST}}, \
{"x86_64_general_operand", {CONST_INT, SUBREG, REG, MEM, \

SYMBOL_REF, LABEL_REF, CONST}}, \
{"x86_64_szext_general_operand", {CONST_INT, SUBREG, REG, MEM, \

SYMBOL_REF, LABEL_REF, CONST}}, \
{"x86_64_zext_immediate_operand", {CONST_INT, CONST_DOUBLE, CONST, \

SYMBOL_REF, LABEL_REF}}, \
{"shiftdi_operand", {SUBREG, REG, MEM}}, \
{"const_int_1_operand", {CONST_INT}}, \
{"symbolic_operand", {SYMBOL_REF, LABEL_REF, CONST}}, \
{"aligned_operand", {CONST_INT, CONST_DOUBLE, CONST, SYMBOL_REF, \

LABEL_REF, SUBREG, REG, MEM}}, \
{"pic_symbolic_operand", {CONST}}, \
{"call_insn_operand", {REG, SUBREG, MEM, SYMBOL_REF}}, \
{"constant_call_address_operand", {SYMBOL_REF, CONST}}, \
{"const0_operand", {CONST_INT, CONST_DOUBLE}}, \
{"const1_operand", {CONST_INT}}, \
{"const248_operand", {CONST_INT}}, \
{"incdec_operand", {CONST_INT}}, \
{"mmx_reg_operand", {REG}}, \
{"reg_no_sp_operand", {SUBREG, REG}}, \
{"general_no_elim_operand", {CONST_INT, CONST_DOUBLE, CONST, \

SYMBOL_REF, LABEL_REF, SUBREG, REG, MEM}}, \
{"nonmemory_no_elim_operand", {CONST_INT, REG, SUBREG}}, \
{"q_regs_operand", {SUBREG, REG}}, \
{"non_q_regs_operand", {SUBREG, REG}}, \
{"fcmov_comparison_operator", {EQ, NE, LTU, GTU, LEU, GEU, UNORDERED, \
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ORDERED, LT, UNLT, GT, UNGT, LE, UNLE, \
GE, UNGE, LTGT, UNEQ}}, \

{"sse_comparison_operator", {EQ, LT, LE, UNORDERED, NE, UNGE, UNGT, \
ORDERED, UNEQ, UNLT, UNLE, LTGT, GE, GT \
}}, \

{"ix86_comparison_operator", {EQ, NE, LE, LT, GE, GT, LEU, LTU, GEU, \
GTU, UNORDERED, ORDERED, UNLE, UNLT, \
UNGE, UNGT, LTGT, UNEQ }}, \

{"cmp_fp_expander_operand", {CONST_DOUBLE, SUBREG, REG, MEM}}, \
{"ext_register_operand", {SUBREG, REG}}, \
{"binary_fp_operator", {PLUS, MINUS, MULT, DIV}}, \
{"mult_operator", {MULT}}, \
{"div_operator", {DIV}}, \
{"arith_or_logical_operator", {PLUS, MULT, AND, IOR, XOR, SMIN, SMAX, \

UMIN, UMAX, COMPARE, MINUS, DIV, MOD, \
UDIV, UMOD, ASHIFT, ROTATE, ASHIFTRT, \
LSHIFTRT, ROTATERT}}, \

{"promotable_binary_operator", {PLUS, MULT, AND, IOR, XOR, ASHIFT}}, \
{"memory_displacement_operand", {MEM}}, \
{"cmpsi_operand", {CONST_INT, CONST_DOUBLE, CONST, SYMBOL_REF, \

LABEL_REF, SUBREG, REG, MEM, AND}}, \
{"long_memory_operand", {MEM}},

}}}

16.2 $prefix/gcc/tm-preds.h

/* Generated automatically by the program ‘genpreds’. */

#ifndef GCC_TM_PREDS_H
#define GCC_TM_PREDS_H

#ifdef RTX_CODE

extern int x86_64_immediate_operand PARAMS ((rtx, enum machine_mode));
extern int x86_64_nonmemory_operand PARAMS ((rtx, enum machine_mode));
extern int x86_64_movabs_operand PARAMS ((rtx, enum machine_mode));
extern int x86_64_szext_nonmemory_operand PARAMS ((rtx, enum machine_mode));
extern int x86_64_general_operand PARAMS ((rtx, enum machine_mode));
extern int x86_64_szext_general_operand PARAMS ((rtx, enum machine_mode));
extern int x86_64_zext_immediate_operand PARAMS ((rtx, enum machine_mode));
extern int shiftdi_operand PARAMS ((rtx, enum machine_mode));
extern int const_int_1_operand PARAMS ((rtx, enum machine_mode));
extern int symbolic_operand PARAMS ((rtx, enum machine_mode));
extern int aligned_operand PARAMS ((rtx, enum machine_mode));
extern int pic_symbolic_operand PARAMS ((rtx, enum machine_mode));
extern int call_insn_operand PARAMS ((rtx, enum machine_mode));
extern int constant_call_address_operand PARAMS ((rtx, enum machine_mode));
extern int const0_operand PARAMS ((rtx, enum machine_mode));
extern int const1_operand PARAMS ((rtx, enum machine_mode));
extern int const248_operand PARAMS ((rtx, enum machine_mode));
extern int incdec_operand PARAMS ((rtx, enum machine_mode));
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extern int mmx_reg_operand PARAMS ((rtx, enum machine_mode));
extern int reg_no_sp_operand PARAMS ((rtx, enum machine_mode));
extern int general_no_elim_operand PARAMS ((rtx, enum machine_mode));
extern int nonmemory_no_elim_operand PARAMS ((rtx, enum machine_mode));
extern int q_regs_operand PARAMS ((rtx, enum machine_mode));
extern int non_q_regs_operand PARAMS ((rtx, enum machine_mode));
extern int fcmov_comparison_operator PARAMS ((rtx, enum machine_mode));
extern int sse_comparison_operator PARAMS ((rtx, enum machine_mode));
extern int ix86_comparison_operator PARAMS ((rtx, enum machine_mode));
extern int cmp_fp_expander_operand PARAMS ((rtx, enum machine_mode));
extern int ext_register_operand PARAMS ((rtx, enum machine_mode));
extern int binary_fp_operator PARAMS ((rtx, enum machine_mode));
extern int mult_operator PARAMS ((rtx, enum machine_mode));
extern int div_operator PARAMS ((rtx, enum machine_mode));
extern int arith_or_logical_operator PARAMS ((rtx, enum machine_mode));
extern int promotable_binary_operator PARAMS ((rtx, enum machine_mode));
extern int memory_displacement_operand PARAMS ((rtx, enum machine_mode));
extern int cmpsi_operand PARAMS ((rtx, enum machine_mode));
extern int long_memory_operand PARAMS ((rtx, enum machine_mode));

#endif /* RTX_CODE */

#endif /* GCC_TM_PREDS_H */
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V� 17 â�
 genrecog

Machine description Ü¼�ÐÂÒ'� insn [þt�̀¦ rtl �Ð ���d��
���H code \�¦ Òqt$í
.

17.1 ¼ÇÐ�â '�×ß��

DEFINE INSN ü< DEFINE SPLIT, DEFINE PEEPHOLE2 \�¦ %�o�ô�Ç��.

17.1.1 DT *

• MATCH PARALLEL {9� �â
Äº, DT veclen ge �'aº�� struct decision test �� Òqt$í
�)a��.

• MATCH OPERAND

• MATCH SCRATCH

• MATCH OPERATOR

• MATCH INSN

0A_� W1 rtx _� predicate �� �>rF�½+É �â
Äº, DT pred �'aº�� struct decision test �� Òqt$í
�)a��.
Operand �'aº�� rtx s�l� M:ë�H\� DT accept op ¢̧ô�Ç +'\� ·¡­�����.

• MATCH OP DUP {9� �â
Äº, DT dup \�¦ ëß���H Êê, DT accept op \�¦ ·¡­�����.

• MATCH DUP {9� �â
Äº, DT dup \�¦ ·¡­�����.

• s� ü@_� rtx [þt ×�æ\�"f, K�{©� rtx �����[þt_� class �� ‘i’ s��¦ °úכs� 0 {9� �â
Äº, DT elt zero int \�¦ ·¡­�����.
1 {9� �â
Äº DT elt one int \�¦ ·¡­�����.

• s� ü@_� rtx [þt ×�æ\�"f, K�{©� rtx �����[þt_� class �� ‘w’ s��¦ °úכs� 0 {9� �â
Äº, DT elt zero wide safe \�¦
·¡­�����. 1 {9� �â
Äº DT elt zero wide \�¦ ·¡­�����.

• s� ü@_� rtx [þt ×�æ\�"f, K�{©� rtx �����[þt_� class �� ‘E’ {9� �â
Äº, DT veclen \�¦ ·¡­�����.

• s�]j �&³F� rtx \� @/ô�Ç 
�0A rtx [þt�̀¦ �̧¿º %�o�Ùþ¡�¦, CODE �� UNKNOWN s� ��u�́ �â
Äº, DT code
\�¦ ·¡­�����. ¢̧ô�Ç MODE �� VOIDmode �� ��u�́ �â
Äº, DT mode \�¦ ·¡­�����.

• ëß���� K�{©� rtx \� @/ô�Ç ÂÒõ�&h���� pattern ���d���̀¦ 0Aô�Ç �̧|	���� C ³ð�&³d��s� e���̀¦ �â
Äº, DT c test \�¦ ·¡­
�����.

• K�{©� rtx \� @/ô�Ç �̧��H %�o��� =åQ±ú� �â
Äº, ��t�}�� struct decision test =åQ\� DT accept insn \�¦ ·¡­�����.

17.1.2 maybe both true () Áþ�ÊÁ�+ e��æ 

��A�_� D1 �Ér s� �<ÊÃº_� 'Í	���P: �����s��¦, D2 ��H ¿º���P: �����s���. �̧¿º struct decision test s���.

– D1 _� DT * ��, D2 _� ��õ	כ °ú �̀¦ �â
Äº

DT mode, DT code, DT veclen, DT elt zero int, DT elt one int, DT elt zero wide,
DT elt zero wide safe \�¦ %�o�ô�Ç��.

– D1 s� DT pred s��¦, D2 �� DT mode {9� �â
Äº

D1_� predicate modeü< D2_� mode��°ú t�·ú§�¦, D1_� predicate�� address operand
�� ��u�́ �â
Äº true �� ��_��Ü¼�Ð 0 �̀¦ ìøÍ8̈�ô�Ç��.

– D1 s� DT pred s��¦, D2 �� DT code {9� �â
Äº

D1 _� predicate �� ��|9� Ãº e����H �ï×¼��, D2 _� ��õ	כ °ú �̀¦ �â
Äº 0 s� ����� °ú̀�כ¦ ìøÍ8̈�ô�Ç
��.
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– D1 s� DT pred s��¦, D2 �� DT pred {9� �â
Äº

D1 _� predicate �� ��|9� Ãº e����H �ï×¼ü<, D2 _� ��õ	כ /BN:�x÷&��H ��s	כ e���̀¦ �â
Äº 0 s� ��
��� °ú̀�כ¦ ìøÍ8̈�ô�Ç��.

– D1 s� DT veclen s��¦, D2 �� DT veclen ge {9� �â
Äº

D1 _� veclen �� D2 �Ð�� ß¼���� °ú Ü¼��� 0 s� ����� °ú̀�כ¦ ìøÍ8̈�ô�Ç��.

– D1 s� DT veclen ge s��¦, D2 �� DT veclen {9� �â
Äº

D2 _� veclen s� D1 �Ð�� ß¼���� °ú Ü¼��� 0 s� ����� °ú̀�כ¦ ìøÍ8̈�ô�Ç��.

• (UdV� 1) s� �<ÊÃº�� true {9� M:��H ��6£§õ� °ú �Ér �©�S!�{9� �â
Äº,

{pred=(const0_operand,DI) + A_op=1} 4 n -1 a -1
{c_test="TARGET_64BIT && ..." + A_insn=(0,0)} 5 n -1 a -1

õ�

{pred=(x86_64_general_operand,DI) + A_op=1} 17 n -1 a -1
{c_test="TARGET_64BIT && ..." + A_insn=(2,0)} 18 n -1 a -1

Merging s� s�ÀÒ#Q��� Êê_� �̧_þv�Ér ��6£§õ� °ú ��.

{code=set} 0 n -1 a -1
{code=reg + elt0_i=17} 1 n -1 a -1

{code=compare} 2 n -1 a -1
{mode=DI + pred=(nonimmediate_operand,DI) + A_op=0} 3 n 9 a -1

{pred=(const0_operand,DI) + A_op=1} 4 n 17 a -1
{c_test="TARGET_64BIT && ..." + A_insn=(0,0)} 5 n -1 a -1

{pred=(x86_64_general_operand,DI) + A_op=1} 17 n -1 a -1
{c_test="TARGET_64BIT && ..." + A_insn=(2,0)} 18 n -1 a -1

{mode=DI + code=minus} 9 n -1 a -1
{mode=DI + pred=(nonimmediate_operand,DI) + A_op=0} 10 n -1 a -1
{pred=(x86_64_general_operand,DI) + A_op=1} 11 n -1 a -1

{code=const_int + elt0_ws=0
+ c_test="TARGET_64BIT && ..." + A_insn= (1,0)} 12 n -1 a -1

• (UdV� 2)

{pred=(reg_or_0_operand,SF) + A_op=0} 3 n -1 a -1
{pred=(reg_or_0_operand,SF) + A_op=1} 4 n -1 a -1

{c_test="! TARGET_SOFT_FL..." + A_insn=(0,0)} 5 n -1 a -1

õ�

{pred=(reg_or_0_operand,DF) + A_op=0} 9 n -1 a -1
{pred=(reg_or_0_operand,DF) + A_op=1} 10 n -1 a -1

{c_test="! TARGET_SOFT_FL..." + A_insn=(1,0)} 11 n -1 a -1

ëß���� maybe both true 1 õ� maybe both true 2 �� -1 �̀¦ ìøÍ8̈�ô�Ç�����, true {9� Ãº e���� ����H ��&ñ
�̀¦ 
�
l� M:ë�H\� s�\� @/ô�Ç &ñ
SX�ô�Ç óøÍéß��̀¦ 0AK�"f��H true {9� Ãº e���� ���¦ ��&ñ
÷&��H struct decision test _�

�0A 3lq2�¤ (K�{©� decision test \�¦ D1 s����¦ Ùþ¡�̀¦ M:, D1→success.first �Ð �������)a linked list [þt) �̀¦ ���
���<ÊÜ¼�Ð+� óøÍéß� #�ÂÒ\�¦ ��o� 9, s� M:��H �̧f�� maybe both true 1 õ� maybe both true 2 �� 1 �̀¦ ìøÍ
8̈�½+É M:ëß� true �Ð #��������.
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17.2 Merging l� l�ÇÙ#am�e� ¦�>

• make insn sequence () �<ÊÃº\�¦ :�xK�"f %�o��� s�ÀÒ#Qt���HX<, þj7áx&h���� 3lq³ð��H �&³F� insn \� @/ô�Ç ô�Ç
struct decision head ½̈�̧�̂\�¦ ¢-a$í

���H ��s	כ 3lq³ðs���. DEFINE INSN {9� �â
Äº, make insn sequence
() �<ÊÃº_� ¿º���P: �������H RECOG �� ÷& 9, DEFINE SPLIT {9� �â
Äº SPLIT, DEFINE PEEPHOLE2
{9� �â
Äº PEEPHOLE2 �� �)a��.

• 0A_�[j rtx (DEFINE INSNü< DEFINE SPLIT, DEFINE PEEPHOLE2)[þt�Ér �̧¿º pattern[þt�̀¦��
t��¦ e����HX<, Äº��� validate pattern () �<ÊÃº\�¦ :�xK�"f K�{©� pattern \� @/ô�Ç ���7£x�̀¦ Ãº'��ô�Ç��.

• s�]j add to sequence () �<ÊÃº\�¦ :�xK�"f, K�{©� pattern _� y�� rtx [þt�̀¦ ~½Óë�H
� 9 F�)
&h�Ü¼�Ð struct
decision head \�¦ G�Äº>� ÷&��HX<, þj7áx&h�Ü¼�Ð s� �<ÊÃº�� ìøÍ8̈�
���H ��Ér	כ ��t�}��Ü¼�Ð ëß�[þt#Q��� struct
decision ½̈�̧�̂s� 9, ¿º���P: ������Ð ÅÒ��H struct decision head \� 	�YV@/�Ð {9��Ér ��þts]	כ [þt#Q��>� �)a
��.

– s� �<ÊÃº��H y��y��_� ~½Óë�H
���H rtx ����, Õª\� @/ô�Ç struct decision �̀¦ ½+É{©�
� 9, rtx _� y�� �����[þt
s� struct decision test ½̈�̧�̂\�¦ ëß�[þt 
¹$íכ��9s� e���̀¦ �â
Äº, s�\�¦ ½+É{©�
��¦ ?/ÂÒ\� &h�{©�ô�Ç °ú̀�כ¦
|9�#Q V,���H��.

– Õªo��¦ 
�0A\� e����H rtx [þt\� @/K� F�)
&h�Ü¼�Ð ìøÍ4�¤ Ãº'��ô�Ç��.

• ëß���� PATTERN s� ���d��÷&l� 0AK� ÂÒõ�&h�Ü¼�Ð ëß�7á¤K��� 
���H C ³ð�&³d��s� e���̀¦ �â
Äº, 0A\�"f ìøÍ
8̈��)a ��t�}��Ü¼�Ð ëß�[þt#Q��� struct decision ½̈�̧�̂_� ������ o�Û¼àÔ =åQ\� s� C ³ð�&³d��\� @/ô�Ç struct
decision test ½̈�̧�̂\�¦ ½+É{©�
��¦ [O�&ñ
ô�Ç��.

• ��t�}��Ü¼�Ð ëß�[þt#Q��� struct decision ½̈�̧�̂_� ������ o�Û¼àÔ =åQ\� DT accept insn �'aº�� struct deci-
sion test ½̈�̧�̂\�¦ V,���H��.

17.3 Merging l� l�ÇÙ#am�ÐM� �â ò5Ñ

• merge trees () �<ÊÃº\�¦ :�xK�"f merging s� ¿º decision \� @/K� s�ÀÒ#Qt���HX<, \V�Ð [O�"î
�̀¦ K��Ð��. ��
A�õ� °ú s� ¿º decision \� @/K�"f merging õ�&ñ
�̀¦ [O�"î

���� 7á§ �8 ~1�>� s�K�\�¦ ½+É Ãº e���̀¦ 1pw 
���. ·ú¡
_� A1, A2, A3, ... <�Ê�Ér B1, B2, B3, ... ��H �̧¿º ×�¦ ��� ñs���.

A1: {code=set} 0 n -1 a -1
A2: {code=reg + elt0_i=17} 1 n -1 a -1
A3: {code=compare} 2 n -1 a -1
A4: {mode=DI + pred=(nonimmediate_operand,DI) + A_op=0} 3 n -1 a -1
A5: {pred=(const0_operand,DI) + A_op=1} 4 n -1 a -1
A6: {c_test="TARGET_64BIT && ..." + A_insn=(0,0)} 5 n -1 a -1

B1: {code=set} 6 n -1 a -1
B2: {code=reg + elt0_i=17} 7 n -1 a -1
B3: {code=compare} 8 n -1 a -1
B4: {mode=DI + code=minus} 9 n -1 a -1
B5: {mode=DI + pred=(nonimmediate_operand,DI) + A_op=0} 10 n -1 a -1
B6: {pred=(x86_64_general_operand,DI) + A_op=1} 11 n -1 a -1
B7: {code=const_int + elt0_ws=0

+ c_test="TARGET_64BIT && ..." + A_insn=(1,0)} 12 n -1 a -1

• ���õ�

C1: {code=set} 0 n -1 a -1
C2: {code=reg + elt0_i=17} 1 n -1 a -1
C3: {code=compare} 2 n -1 a -1
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C4: {mode=DI + pred=(nonimmediate_operand,DI) + A_op=0} 3 n 9 a -1
C5: {pred=(const0_operand,DI) + A_op=1} 4 n -1 a -1
C6: {c_test="TARGET_64BIT && ..." + A_insn=(0,0)} 5 n -1 a -1
C7: {mode=DI + code=minus} 9 n -1 a -1
C8: {mode=DI + pred=(nonimmediate_operand,DI) + A_op=0} 10 n -1 a -1
C9: {pred=(x86_64_general_operand,DI) + A_op=1} 11 n -1 a -1
C0: {code=const_int + elt0_ws=0

+ c_test="TARGET_64BIT && ..." + A_insn=(1,0)} 12 n -1 a -1

17.4 ��·�]�

17.4.1 factor tests () Áþ�ÊÁ

• factor tests ()�<ÊÃº�� ñØ�¦÷&%3��̀¦M:��H, �̧��H insn��%�o����)a�©�I�\�"f ñØ�¦÷& 9, 1	�&h���� merging
s� s�ÀÒ#Q4R ���%i����Ãº recog tree \� DEFINE INSN \� �'aô�Ç �̧��H decision [þts� [þt#Q�� e���̀¦ �.���s	כ

• s� �<ÊÃº\�"f��H 2 	� merging �̀¦ Ãº'��ô�Ç����HX<, Ãº'��
���H ~½Ód���Ér ��6£§õ� °ú ��.

1. recog tree \� e����H first ÂÒ'� last ��t� for ½̈ë�H�̀¦ Ãº'��
����"f %�o�\�¦ 
���HX<, 'Í	���P: decision õ�
¿º���P: decision �̀¦ recog tree \�"f ì�ro�ô�Ç��.

2. ì�ro��)a ¿º >h_� decision \�"f y��y�� toplevel \� decision test ½̈ë�Hs� ¿º >h s��©� e���̀¦ �â
Äº, K�{©�

���H test [þt�̀¦ ú̧���?/"f Dh�Ðî�r decision �̀¦ ëß���H Êê, 
�0A decision 3lq2�¤\� ÆÒ��ô�Ç��. \V\�¦ [þt#Q
[O�"î

����

{code=parallel + veclen=2} 269 n 276 a -1
....

ü< °ú �Ér decision s� e�����¦ ��&ñ
Ùþ¡�̀¦ M:, (
�0A decision 3lq2�¤�Ér Òqt|ÄÌ
�%i���.) ��6£§õ� °ú �Ér �̧�ª�
Ü¼�Ð ����â
r������.

{code=parallel} 269 n -1 a -1
{veclen=2} 10828 n -1 a -1
....

3. Õª��� Êê, s� ¿º decision �̀¦ merging trees () �<ÊÃº\�¦ s�6 x
�#� merging �̀¦ r��̧ô�Ç��.

4. s�]j�&³F� level\�"f_� �̧��H decision\�@/ô�Çmergings�s�ÀÒ#Q&�������,
�0A\��>rF�
���H decision
[þt\� @/K�"f�̧ merging �̀¦ F�)
&h�Ü¼�Ð ô�Ç��.

17.4.2 break out subroutines () Áþ�ÊÁ

• F�)
&h����  ñØ�¦�̀¦ :�xK�"f, �&³F� HEAD (s� �<ÊÃº_� 'Í	���P: �����) _� 
�0A node [þt_� Ì�	Ãº\�¦ ½̈
���HX<,

�0A node [þts� @/éß�s� ú́§�̀¦ M:, z�́]j Òqt$í
÷&��H insn-recog.c ��{9�\�"f ì�ro��)a 
�0A ÀÒ�2;Ü¼�Ð ½̈$í
÷&
�̧2�¤ ëß���H��. ì�ro�_� l�ï�rs� ÷&��H ��s	כ 
�0A node [þt_� Ì�	Ãºs� 9, SUBROUTINE THRESHOLD °úכ
\� ���� &ñ
K�t���HX< s���Ér	כ $pregix/gcc/genrecog.c ��{9�\� 100 Ü¼�Ð [O�&ñ
÷&#Q e����.

17.4.3 find afterward () Áþ�ÊÁ

• s� �<ÊÃº\�"f decision _� ½̈$í
¹�èכ afterward ü< need label �̀¦ [O�&ñ

�>� ÷&��HX<, [O�&ñ
÷&��H l�ï�r�Ér ��
6£§õ� °ú ��.

– afterward°ú �Ér level\��>rF�
���H decision[þt�̀¦ maybe both true ()�<ÊÃº�Ð_�Û¼àÔ\�¦ô�ÇÊê,s�\�¦
ëß�7á¤
���H ��s	כ e���̀¦ �â
Äº afterward �� [O�&ñ
�)a��. (Óüt�:r p→subroutine number �� �>rF�½+É �â
Äº,
s�\�¦ ëß�7á¤
���H ��s	כ \O��8���̧, find afterward () �<ÊÃº_� ¿º���P: ������Ð [þt#Q�:r real afterward °úכ
s� [þt#Q��>� �)a��.) ��A���H find afterward () �<ÊÃº\�¦ z�́'��
�l� ���_� #Q�"� °ú �Ér decision YU6\�_�
�̧_þvs���. �èë�H�� a +'\�¦ ú̧��Ðl� ��êøÍ��.
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{mode=HI} 138 n 145 a -1
{mode=CCFP} 145 n 197 a -1
{mode=CCFPU} 197 n 221 a -1
{mode=CC} 221 n 262 a -1
{mode=SI} 262 n 394 a -1
{mode=QI} 394 n 508 a -1
{mode=DI} 508 n 591 a -1
{mode=SF} 591 n 610 a -1
{mode=DF} 610 n 633 a -1
{mode=XF} 633 n 637 a -1
{mode=TF} 637 n 2244 a -1
{mode=TI} 2244 n 1 a -1
{code=reg + elt0_i=17} 1 n 226 a -1
{mode=CCFP} 226 n 244 a -1
{mode=CCFPU} 244 n 377 a -1
{code=strict_low_part} 377 n 1441 a -1
{code=reg} 1441 n 5583 a -1
{code=pc} 5583 n 1333 a -1
{pred=(register_operand,VOID) + A_op=0} 1333 n 7516 a -1
{A_op=0} 7516 n 7552 a -1
{mode=V4SF} 7552 n 7556 a -1
{mode=V4SI} 7556 n 7560 a -1
{mode=V8QI} 7560 n 7564 a -1
{mode=V4HI} 7564 n 7568 a -1
{mode=V2SI} 7568 n 7572 a -1
{mode=V2SF} 7572 n 7576 a -1
{mode=TI} 7576 n 7622 a -1
{mode=SI} 7622 n 7651 a -1
{mode=DI} 7651 n 7706 a -1
{mode=SF} 7706 n 8016 a -1
{mode=CCFP} 8016 n 8027 a -1
{mode=CCFPU} 8027 n 8674 a -1
{A_op=0} 8674 n 8701 a -1
{mode=V2SF} 8701 n 8719 a -1
{mode=V2SI} 8719 n 8888 a -1
{mode=V8QI} 8888 n 8922 a -1
{mode=V4HI} 8922 n -1 a -1

find afterward () �<ÊÃº %�o��� ¢-a«Ñ�)a Êê, �̧_þvs���. a +'_� °úכs� ����â
÷&%3�Ü¼ 9, a _� °úכ_� _�p�
�� :£¤&ñ
 decision _� number e���̀¦ ·ú� Ãº e���̀¦ �.���s	כ

{mode=HI} 138 n 145 a -1
{mode=CCFP} 145 n 197 a 1
{mode=CCFPU} 197 n 221 a 1
{mode=CC} 221 n 262 a 1
{mode=SI} 262 n 394 a 1
{mode=QI} 394 n 508 a 1
{mode=DI} 508 n 591 a 1
{mode=SF} 591 n 610 a 1
{mode=DF} 610 n 633 a 1
{mode=XF} 633 n 637 a 1
{mode=TF} 637 n 2244 a 1
{mode=TI} 2244 n 1 a 1
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{code=reg + elt0_i=17} 1 n 226 a 226
{mode=CCFP} 226 n 244 a 377
{mode=CCFPU} 244 n 377 a 377
{code=strict_low_part} 377 n 1441 a 7516
{code=reg} 1441 n 5583 a 1333
{code=pc} 5583 n 1333 a 7516
{pred=(register_operand,VOID) + A_op=0} 1333 n 7516 a 7516
{A_op=0} 7516 n 7552 a 7552
{mode=V4SF} 7552 n 7556 a 8674
{mode=V4SI} 7556 n 7560 a 8674
{mode=V8QI} 7560 n 7564 a 8674
{mode=V4HI} 7564 n 7568 a 8674
{mode=V2SI} 7568 n 7572 a 8674
{mode=V2SF} 7572 n 7576 a 8674
{mode=TI} 7576 n 7622 a 8674
{mode=SI} 7622 n 7651 a 8674
{mode=DI} 7651 n 7706 a 8674
{mode=SF} 7706 n 8016 a 8674
{mode=CCFP} 8016 n 8027 a 8674
{mode=CCFPU} 8027 n 8674 a 8674
{A_op=0} 8674 n 8701 a 8701
{mode=V2SF} 8701 n 8719 a -1
{mode=V2SI} 8719 n 8888 a -1
{mode=V8QI} 8888 n 8922 a -1
{mode=V4HI} 8922 n -1 a -1

– need label s� °úכ�Ér C ³ð�&³d��s� ëß�[þt#Qt����"f ÕªM: �©�S!�\� ���� 3lq&h� decision node _� °úכs� [O�
&ñ
|̈c Ãº e����HX<, [O�&ñ
÷&��H �̧|	��Ér ��6£§õ� °ú ��.
∗ find afterward () �<ÊÃº\�"f true {9� Ãº e����H alternative \�¦ ¹1Ô�̀¦ �â
Äº, K�{©� alternative ��H

need label s� [O�&ñ
�)a��.
∗ write switch () �<ÊÃº\�¦ :�xK�"f SWITCH ½̈ë�H�̀¦ ëß�[þt M:, CASE <�Ê�Ér DEFAULT ?/ goto ë�H
s� �>rF�ô�Ç�����, Õª K�{©� decision node \� @/K�"f��H need label s� 1 �Ð [O�&ñ
÷&��H ��s	כ ¹כ��9

���.

∗ write action () �<ÊÃº\�¦ :�xK�"f goto ½̈ë�Hs� Òqt$í
|̈c M:, K�{©� decision node \� @/K�"f��H

need label s� 1 �Ð [O�&ñ
÷&��H ��s	כ 
¹כ��9���.

17.4.4 simplify tests () Áþ�ÊÁ

• y�� node [þt�̀¦ F�)
&h�Ü¼�Ð ¶ú�(R�Ð���"f, DT pred 5Åq$í
�̀¦ ����� node [þt�̀¦ ¹1Ô�Ér Êê, DT pred 5Åq$í
 ·ú¡\�
DT mode <�Ê�Ér DT code �� e��Ü¼��� ú̧����·p��. \V\�¦ [þt#Q [O�"î

���� ��A�ü< °ú �Ér node �� e�����¦ Ùþ¡�̀¦
M:,

{mode=DF + pred=(nonimmediate_operand,DF) + A_op=2} 168 n -1 a 141
{c_test="TARGET_80387" + A_insn=(22,0)} 169 n -1 a 141

��A�ü< °ú �Ér DT mode \�¦ ±ú��9, ”mode=DF” ��H ����&����.

{pred=(nonimmediate_operand,DF) + A_op=2} 168 n -1 a 141
{c_test="TARGET_80387" + A_insn=(22,0)} 169 n -1 a 141

17.4.5 write subroutines () Áþ�ÊÁ

• F�)
&h�Ü¼�Ð write subroutines () �<ÊÃº\�¦  ñØ�¦
�#�, ���©� 
�0A node �Ð s�1lxô�Ç Êê\�, µ1ÚÜ¼�Ð ��4R ��
�̧���"f,K�{©� node_� subroutine number\�¦�����ô�Ç��.7£¤ head→first→subroutine number°ú̀�כ¦�����
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ô�Ç��. ·ú¡\�"f break out subroutines () �<ÊÃº\�¦ s�6 x
�#� 
���_� �â
>�&h��̀¦ ëß�[þt#Q Z�~��¤Ü¼ 9, s� °úכs�
0 �Ð�� ß¼�����, 7£¤ �â
>�&h�s������ write subroutine () �<ÊÃº\�¦  ñØ�¦ô�Ç��.

• write subroutine () �<ÊÃº\�"f��H 
���_� �â
>�&h�\� @/ô�Ç �<ÊÃº ������õ� �̧{9�ÂÒ\�¦ Òqt$í

�>� ÷& 9, y��
head→first→tests [þt\� @/ô�Ç &ñ
�Ð��H write tree () �<ÊÃº\�"f z�́]j�Ð output �)a��.

– �̧{9�ÂÒ\�"f ��6 x÷&��H ���Ãº_� Ì�	Ãº��H max depth ü< ����'as� e����.

static int recog_1 PARAMS ((rtx, rtx, int *));
static int
recog_1 (x0, insn, pnum_clobbers)

rtx x0 ATTRIBUTE_UNUSED;
rtx insn ATTRIBUTE_UNUSED;
int *pnum_clobbers ATTRIBUTE_UNUSED;

{
rtx * const operands ATTRIBUTE_UNUSED = &recog_data.operand[0];
rtx x1 ATTRIBUTE_UNUSED;
rtx x2 ATTRIBUTE_UNUSED;
rtx x3 ATTRIBUTE_UNUSED;
rtx x4 ATTRIBUTE_UNUSED;
rtx x5 ATTRIBUTE_UNUSED;
rtx x6 ATTRIBUTE_UNUSED;
rtx x7 ATTRIBUTE_UNUSED;
int tem ATTRIBUTE_UNUSED;

– 0A_� ?/6 xs� �̧{9�ÂÒs� 9, x1 ˜ x7 s� max depth _� ß¼l�\� ���� ���&ñ
÷&��H ,¹�ès� 9כ map depth
°úכs� 7 {9� �â
Äº, 0Aü< °ú s� 7 >h_� ���Ãº Òqt$í
�)a��.

• write tree () �<ÊÃº\�"f change state () �<ÊÃº\�¦ s�6 x
�#�, y�� node \� @/ô�Ç depth \�¦ >�íß�
�#� output

��¦, z�́]j °ú �Ér level ��� node [þt\� @/ô�Ç Ø�¦§4��Ér write tree 1 () �<ÊÃº�Ð �Å�|����.

– change state () �<ÊÃº\� @/K� [O�"î

����, decision node _� position _� °úכ ����o\� ���� ���ÉrX<, y��
y��_� �â
Äº\� ���� ��A�ü< °ú �Ér ½̈ë�Hs� Òqt$í
�)a��.
“” → “0” x1 = XEXP (x0, 0);
“” → “1” x1 = XEXP (x0, 1);
“” → “110” x1 = XEXP (x0, 1); x2 = XEXP (x1, 1); x3 = XEXP (x2, 0);
“” → “1a0” x1 = XEXP (x0, 1); x2 = XVECEXP (x1, 0, 0); x3 = XEXP (x2, 0);
“0” → “1” x1 = XEXP (x0, 1);
“1” → “0” x1 = XEXP (x0, 0);
“1” → “1a” x2 = XVECEXP (x1, 0, 0);
“1a” → “”0” x1 = XEXP (x0, 0);
“1a” → “1a0” x3 = XEXP (x2, 0);
“1a0” → “1a1” x3 = XEXP (x2, 1);
“1a1” → “1a0” x3 = XEXP (x2, 0);

• write tree 1 () �<ÊÃº_� �â
Äº, ëß���� ���$í
½+É SWITCH ½̈ë�Hs� e���̀¦ �â
Äº, write switch () �<ÊÃº\�¦  ñØ�¦
�
 9, ��u�́ �â
Äº y�� node \� @/ô�Ç C ³ð�&³d���̀¦ Ø�¦§4�ô�Ç��. switch ½̈ë�H�Ér ¿º>h ���5ÅqÜ¼�Ð °ú �Ér YU6\�\�"f
DT * �� µ1Ï|
�|̈c �â
Äº, ��6 xô�Ç��.

• y�� node\�@/ô�Ç C³ð�&³d���Ér write node ()�<ÊÃº\�"f¢-a$í
�)a��.@/ÂÒì�r if ½̈ë�H�̀¦Òqt$í

� 9, write cond
() �<ÊÃº\�"f��H if îß�\� [þt#Qçß� �̧|	��̀¦ ouput 
� 9, write action () �<ÊÃº\�"f��H K�{©� ½̈ë�Hs� true {9� �â

Äº z�́'��½+É statement \�¦ ¢-a$í
ô�Ç��.

• decision node \� afterward �� �>rF�½+É �â
Äº, write afterward () �<ÊÃº\�¦ s�6 x
�#� K�{©� branch &ñ
�Ð\�¦
output ô�Ç��.
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7á§ �8 /'î�r s�K�\�¦ 0AK�"f ��6£§õ� °ú �Ér \V]j\� @/K�"f [O�"î
�̀¦ ÂÒ���
���x��.

1 L1106: ATTRIBUTE_UNUSED_LABEL
2 x2 = XVECEXP (x1, 0, 0);
3 if (memory_operand (x2, HImode))
4 {
5 operands[0] = x2;
6 goto L1107;
7 }
8 x1 = XEXP (x0, 0);
9 goto L10842;

0A_� \V]j��H insn-recog.c ��{9�\�"f �̂¦ Ãº e����H {9�ìøÍ&h���� pattern Ü¼�Ð, ·ú¡_� ��� ñ��H ×�¦��� ñs���.

• 1 ���P: ×�¦�Ér write tree () �<ÊÃº\�"f Òqt$í
÷& 9, �&³F� decision _� number s���.

• 2 ���P: ×�¦�Ér write tree () �<ÊÃº\�"f  ñØ�¦�)a, change state () �<ÊÃº\�"f output �)a��.

• 3���P:×�¦�Ér write tree ()�<ÊÃº\�"f ñØ�¦�)a, write tree 1�<ÊÃº_� write node ()�<ÊÃº_� write cond ()�<Ê
Ãº\�"f output �)a��.

• 4 ˜ 7 ���P: ×�¦�Ér, write node () �<ÊÃº_� write action () �<ÊÃº\�"f output �)a��.

• 8 ˜ 9 ���P: ×�¦�Ér write tree 1 �<ÊÃº\�"f  ñØ�¦�)a write afterward () �<ÊÃº\� output ÷& 9, 8 ���P: ×�¦�Ér s�
�<ÊÃº?/\� �í�<Ê�)a change state () �<ÊÃº\�"f output �)a��.

17.5 Debugging

K�{©� rtx \� @/ô�Ç Òqt$í
÷&��H decision \� @/ô�Ç debugging &ñ
�Ð\�¦ s�6 x
�l� 0AK�"f��H $prefix/gcc/genrecog.c
\� ������÷&#Q e����H debug decision () �<ÊÃºü< debug decision list () �<ÊÃº[þt\� @/K�"f ·ú����Ðl� ��êøÍ��.

(define_insn "cmpdi_ccno_1_rex64"
[(set (reg 17)

(compare (match_operand:DI 0 "nonimmediate_operand" "r,?mr")
(match_operand:DI 1 "const0_operand" "n,n")))]

"TARGET_64BIT && ix86_match_ccmode (insn, CCNOmode)"
"@
test{q}\t{%0, %0|%0, %0}
cmp{q}\t{%1, %0|%0, %1}"

[(set_attr "type" "test,icmp")
(set_attr "length_immediate" "0,1")
(set_attr "mode" "DI")])

0A_� ½̈ë�H_� �â
Äº ��6£§õ� °ú �Ér decision s� Òqt$í
�)a��.

{code=set} 0 n -1 a -1
{code=reg + elt0_i=17} 1 n -1 a -1

{code=compare} 2 n -1 a -1
{mode=DI + pred=(nonimmediate_operand,DI) + A_op=0} 3 n -1 a -1

{pred=(const0_operand,DI) + A_op=1} 4 n -1 a -1
{c_test="TARGET_64BIT && ..." + A_insn=(0,0)} 5 n -1 a -1

0A_� decision �Ér merging s� s�ÀÒ#Qt�l� ���_� �̧_þvs���.

17.6 Ä©�¿W�

��A�ü< °ú �Ér ½̈�̧�̂�� s� áÔ�ÐÕªÏþ�\�"f ��6 x�)a��.
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17.6.1 genrecog.c ����


/* Decision tree ¤Ûå¬Ç listhead. Node ¬¹ ¤µ³Éá alternative ¤Ûå¬Ûá
doublely-linked list ¦¼ ¬Å­È¤¿¬ ª̧¸ ¬Á¦È£Ûá merging ªÈ ­ÍÞ¤Éò³Éá ­Éòª¼¬¹ ªÙî¡¹

node ¦Ûå ¡Áכ ³́Éå ªÁ ¬Ýñ¤´. */

struct decision_head
{
struct decision *first;
struct decision *last;

};

/* Single test. ¤Á accept type ¤Ûå¬Ûá per-se ¡Òá¦Ïá test ¡´ ¬ £́È­È§Éá,
¡Éö¡ £̧´ ¨Á­ÑÞ³Éå ¡Ïò¬Á tree merging ¬¹ ¬Ïò³Ëò¬Ûå §ÈכÈ¡È ¥µ§Öá¬¹, ¬º¡È¬¹ª¸
¬Å­È³ £́Ûá ¡Íð¬È ²Ïá¦È³ ¤́´. */

struct decision_test
{
/* Node ¬¹ Íí̈Á¤Ôáכ test ¤Ûå¬Ûå ±Ñò³µ ¬Ïá¡Ïå¤Ôá linked list. */
struct decision_test *next;

/* ¬È type ¤Ûå¬Ûá ¬Á¦È¡´ ±¹ªÆ±Æ³ ¡́¼­´ ³ £́Ûá ªÖá¬Æ¦¼ ªÖáª ¬̧Íï¬È £ ¬́Ïå¤¿¬¸ ¬Ýñ¤´. */
enum decision_type

{
DT_mode, DT_code, DT_veclen,
DT_elt_zero_int, DT_elt_one_int, DT_elt_zero_wide, DT_elt_zero_wide_safe,
DT_veclen_ge, DT_dup, DT_pred, DT_c_test,
DT_accept_op, DT_accept_insn

} type;

union
{

enum machine_mode mode; /* Node ¬Ç machine mode. */
RTX_CODE code; /* Test ³Éå code. */

struct
{

const char *name; /* Öå³Éåכ¼³ predicate. */
int index; /* ‘preds’ ³ÑÞ¬Ûá -1 ¬Ýá index. */
enum machine_mode mode; /* Node ¦Ûå ¬Ä³Éá machine mode. */

} pred;

const char *c_test; /* ªÝå³Êò³Éå ¡Áכ ­́ÍÞ¬Ýá test. */
int veclen; /* Vector ¬Ç ¡Ýå¬È. */
int dup; /* ¨È¡À ¤µªÉò¬Ýá operand ¬Ç ¨Íá³¼. */
HOST_WIDE_INT intval; /* XWINT ¬Õò XINT ¬Õò ¡Éï.. */
int opno; /* §µכÈ¤Ôá operand ¨Íá³¼. */

struct {
int code_number; /* §µכÈ¤Ôá insn number. */
int lineno; /* Insn ¬Ç ­Öå̈Íá³¼. */
int num_clobbers_to_add; /* ¡Áכ ¤́Ôá CLOBBER ¤Ûå¬Ç ¡ÊðªÁ. */
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} insn;
} u;

};

/* ³Éî̈Íî­ÍÞ¬Ýá insn ¤Ûå¬Ûå ¬ÝáªÝÞ³ ¡́È ¬Ä³Éá decision tree ¬Õò ¤¹¬È±´ ¡Á­¼¹כ. */

struct decision
{
struct decision_head success; /* Test ªÍò¡Ñò³Éá node ¤Ûå. */
struct decision *next; /* Test ªÝå²µ³Éá node. */
struct decision *prev; /* ³µ¤Éò node ¡´ ¬Á¦È¦Ûå ±¹ªÆ±Æ³Êñ¬Ûå ¥µ

ªÝå²µ³Éá node. */
struct decision *afterward; /* Test ªÍò¡Ñò³Éá node ¬È­È§Éá,

Successor ¬Ç ªÝå²µ node ¤Ûå. */

const char *position; /* Pattern ¬¹ª¸ ¬ÄכÈ¦Ûå ¬Éå¦È£Ûá §Öá­ ¬́Ïå.. */

struct decision_test *tests; /* ¬È node ¬Õò test ¤Ûå. */

int number; /* Node ¨Íá³¼, label ¬¹ ª ¬́Õò¤Ôí */
int subroutine_number; /* ¬È node ¡´ ªÈ­ÉÞ³ £́Ûá subroutine ¬Ç ¡ÊðªÁ */
int need_label; /* Output ªÈ label ¬È ²Ýå¬À³Éí. */

};

0A\�"f nextü< prev��H merge trees ()�<ÊÃº\�¦z�́'��
����"f[O�&ñ
÷&��HX<,¿º>h_� decision D1õ� D2\�¦ merging

���H õ�&ñ
\�"f %�6£§Ü¼�Ð "f�Ð ú́�t� ·ú§��H ÂÒì�r�̀¦ µ1Ï|
�
�%i��̀¦ M: "f�Ð [O�&ñ
÷&#Q �����. 0A\�"f_� Merging s�
s�ÀÒ#Qt���H 1lxîß� !lo����̀¦ �ÃÐ�̧
�l� ��êøÍ��.

/* ¬Á¦È£Ûá subroutine ¬Æ¦¼ ª¹¡ ­́È type ¤Ûå¬Ûå «Ûå ªÁ ¬Ýñ¤´. ³ £́´£Ûá insn ¬ÝáªÝÞ¬Ûå ¬Ä³µ

¤ ¦́Ûá ³ £́´£Ûá slplit insn ¤Ûå¬Ûå ¬Ä³µ, £ §́ ­̧È ³ £́´£Ûá peephole-type ­ÍÞ³½¤Ûå¬Ûå¿כ
¬Ä³Éá ¡Íð¬È ¡Æ¡Íð¬È¤´. ¬È¡Íð¬Ûá ¬ ¥̧Íá type ¬È «Æ¬º­Ýå ­È¦Ûå ­Íò¬Ç³Éá¤´. */

enum routine_type {
RECOG, SPLIT, PEEPHOLE2

};

#define IS_SPLIT(X) ((X) != RECOG)

/* ¬È table ¬Ûá recog.c ¬¹ ­Íò¬Ç¤Ôá predicate ¬½ match ¤Ôå ¡ £́ÛòªÍò¬È ¬Ýñ£Ûá rtl code
§ÑÞ¦ÑÞ¬Ûå ²¼³Éí³Éá¤´. ³ÉíªÁ ‘maybe_both_true’ £Ûá tree node ¤Ûå¬Ç ±ÛÞ­Íò pair ¤Ûå¬¹
¬Ç³Éá match ¤Ûå¬È ¤Ôå ªÁ ¬Ýñ£Ûá ²À³ÏáªÝÞ¬È ­Ñá­µ³ ­́È ¬Éã¬Ûí¬Ûå ¬ÅכÁ³ ¡́È ¬Ä³µ

¬È¡Íð¬Ûå ª ¬́Õò³Éá¤´. ¥¼³Éá, §Éá¬ËÞ predicate ¡´ ¬¼­ÝÞ ³ £́ ¬́Ç code §Éá match
¤Ôå ªÁ ¬Ýñ¤ §́Ïá, ¬Á¦È£Ûá predicate ¦Ûå ±¹ªÆ±Æ³ £́Ûá node ¬¹ ³µ¤Éò code ¦Ûå
hardwire ³Éå ªÁ ¬Ýñ¤´. */

static const struct pred_table
{
const char *const name;
const RTX_CODE codes[NUM_RTX_CODE];

} preds[] = {
{"general_operand", {CONST_INT, CONST_DOUBLE, CONST, SYMBOL_REF,

LABEL_REF, SUBREG, REG, MEM}},
#ifdef PREDICATE_CODES
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PREDICATE_CODES
#endif
{"address_operand", {CONST_INT, CONST_DOUBLE, CONST, SYMBOL_REF,

LABEL_REF, SUBREG, REG, MEM, PLUS, MINUS, MULT}},
{"register_operand", {SUBREG, REG}},
{"pmode_register_operand", {SUBREG, REG}},
{"scratch_operand", {SCRATCH, REG}},
{"immediate_operand", {CONST_INT, CONST_DOUBLE, CONST, SYMBOL_REF,

LABEL_REF}},
{"const_int_operand", {CONST_INT}},
{"const_double_operand", {CONST_INT, CONST_DOUBLE}},
{"nonimmediate_operand", {SUBREG, REG, MEM}},
{"nonmemory_operand", {CONST_INT, CONST_DOUBLE, CONST, SYMBOL_REF,

LABEL_REF, SUBREG, REG}},
{"push_operand", {MEM}},
{"pop_operand", {MEM}},
{"memory_operand", {SUBREG, MEM}},
{"indirect_operand", {SUBREG, MEM}},
{"comparison_operator", {EQ, NE, LE, LT, GE, GT, LEU, LTU, GEU, GTU,

UNORDERED, ORDERED, UNEQ, UNGE, UNGT, UNLE,
UNLT, LTGT}},

{"mode_independent_operand", {CONST_INT, CONST_DOUBLE, CONST, SYMBOL_REF,
LABEL_REF, SUBREG, REG, MEM}}

};

#define NUM_KNOWN_PREDS ARRAY_SIZE (preds)

static const char *const special_mode_pred_table[] = {
#ifdef SPECIAL_MODE_PREDICATES
SPECIAL_MODE_PREDICATES

#endif
"pmode_register_operand"

};

#define NUM_SPECIAL_MODE_PREDS ARRAY_SIZE (special_mode_pred_table)

17.6.2 i386.h ����


#define PREDICATE_CODES \
{"x86_64_immediate_operand", {CONST_INT, SUBREG, REG, \

SYMBOL_REF, LABEL_REF, CONST}}, \
{"x86_64_nonmemory_operand", {CONST_INT, SUBREG, REG, \

SYMBOL_REF, LABEL_REF, CONST}}, \
{"x86_64_movabs_operand", {CONST_INT, SUBREG, REG, \

SYMBOL_REF, LABEL_REF, CONST}}, \
{"x86_64_szext_nonmemory_operand", {CONST_INT, SUBREG, REG, \

SYMBOL_REF, LABEL_REF, CONST}}, \
{"x86_64_general_operand", {CONST_INT, SUBREG, REG, MEM, \

SYMBOL_REF, LABEL_REF, CONST}}, \
{"x86_64_szext_general_operand", {CONST_INT, SUBREG, REG, MEM, \

SYMBOL_REF, LABEL_REF, CONST}}, \
{"x86_64_zext_immediate_operand", {CONST_INT, CONST_DOUBLE, CONST, \
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SYMBOL_REF, LABEL_REF}}, \
{"shiftdi_operand", {SUBREG, REG, MEM}}, \
{"const_int_1_operand", {CONST_INT}}, \
{"symbolic_operand", {SYMBOL_REF, LABEL_REF, CONST}}, \
{"aligned_operand", {CONST_INT, CONST_DOUBLE, CONST, SYMBOL_REF, \

LABEL_REF, SUBREG, REG, MEM}}, \
{"pic_symbolic_operand", {CONST}}, \
{"call_insn_operand", {REG, SUBREG, MEM, SYMBOL_REF}}, \
{"constant_call_address_operand", {SYMBOL_REF, CONST}}, \
{"const0_operand", {CONST_INT, CONST_DOUBLE}}, \
{"const1_operand", {CONST_INT}}, \
{"const248_operand", {CONST_INT}}, \
{"incdec_operand", {CONST_INT}}, \
{"mmx_reg_operand", {REG}}, \
{"reg_no_sp_operand", {SUBREG, REG}}, \
{"general_no_elim_operand", {CONST_INT, CONST_DOUBLE, CONST, \

SYMBOL_REF, LABEL_REF, SUBREG, REG, MEM}}, \
{"nonmemory_no_elim_operand", {CONST_INT, REG, SUBREG}}, \
{"q_regs_operand", {SUBREG, REG}}, \
{"non_q_regs_operand", {SUBREG, REG}}, \
{"fcmov_comparison_operator", {EQ, NE, LTU, GTU, LEU, GEU, UNORDERED, \

ORDERED, LT, UNLT, GT, UNGT, LE, UNLE, \
GE, UNGE, LTGT, UNEQ}}, \

{"sse_comparison_operator", {EQ, LT, LE, UNORDERED, NE, UNGE, UNGT, \
ORDERED, UNEQ, UNLT, UNLE, LTGT, GE, GT \
}}, \

{"ix86_comparison_operator", {EQ, NE, LE, LT, GE, GT, LEU, LTU, GEU, \
GTU, UNORDERED, ORDERED, UNLE, UNLT, \
UNGE, UNGT, LTGT, UNEQ }}, \

{"cmp_fp_expander_operand", {CONST_DOUBLE, SUBREG, REG, MEM}}, \
{"ext_register_operand", {SUBREG, REG}}, \
{"binary_fp_operator", {PLUS, MINUS, MULT, DIV}}, \
{"mult_operator", {MULT}}, \
{"div_operator", {DIV}}, \
{"arith_or_logical_operator", {PLUS, MULT, AND, IOR, XOR, SMIN, SMAX, \

UMIN, UMAX, COMPARE, MINUS, DIV, MOD, \
UDIV, UMOD, ASHIFT, ROTATE, ASHIFTRT, \
LSHIFTRT, ROTATERT}}, \

{"promotable_binary_operator", {PLUS, MULT, AND, IOR, XOR, ASHIFT}}, \
{"memory_displacement_operand", {MEM}}, \
{"cmpsi_operand", {CONST_INT, CONST_DOUBLE, CONST, SYMBOL_REF, \

LABEL_REF, SUBREG, REG, MEM, AND}}, \
{"long_memory_operand", {MEM}},

17.7 ¦�>�]�£o>ÊÁ

/* insn_code_number ªÖá¬Æ¦¼ £ ¬́Ïå¤Ôá name ¨µ¬Ïå¬Ûå ¡ ­́Ýá¤´. */
static char **insn_name_ptr = 0;
static int insn_name_ptr_size = 0;

#define SUBROUTINE_THRESHOLD 100
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static int next_subroutine_number;

/* Tree node ¦Ûå ¬Ä³µ ¬È¬Õò¡ £́Ûò³Éá ¤ ¬́Ûí node ¨Íá³¼. */

static int next_number;

/* insn_code ¦¼ ª ¬́Õò³Éå ¤ ¬́Ûí ¨Íá³¼. */

static int next_insn_code;

/* ¨ÈªÛð³ ­́È§Éá MD ² ¬́Ýå£µ §¼¤Ûá ²À³ÏáªÝÞ¬Ûå ª¹£Ûá¤¹, ¬¼¦Å §¹ªÈ­È¬¹ ª ¬́Õò¤Ôá¤´. */

static int next_index;

/* ¬Á¦È¡´ ³µªÍÞ³Éå ¥µ ¨Ñá ¡ ­́Éò ¡Ý÷¬Ûá depth ¦Ûå ¡È¦ÑÞ³µª¸ ¬Á¦È¡´ §Éá¤Ûå ¡ÉÞ subroutine
¬¹ª¸ ³Éå¤Éò³Éå ¨ÏáªÁ¡´ ¬Íå§ £́´ §Éã¬Ûá­È ¬Éá¤´. */

static int max_depth;

/* ³Ïá­µ ³µªÍÞ¤¿¡¼ ¬Ýñ£Ûá pattern ¬Ç ªÈ­ÉÞ ­Öå̈Íá³¼. */
static int pattern_lineno;

/* ¬¼¦Å¬Ç ¡ÊðªÁ. */
static int error_count;

static const char *last_real_name = "insn";
static int last_real_code = 0;
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V� 18 â�
 gensupport

���Ér gen* r�o�Ý¼[þts� ��6 x
���H #��Q Òqt$í
 éß�>�[þt�̀¦ 0Aô�Ç t�"é¶ routine [þt�Ð ½̈$í
÷&#Q e����.
s� ��{9�\�"f ���©� ×�æ¹כô�Ç �<ÊÃº��H ��A�_� ¿º �<ÊÃºs���.

• init md reader args () �<ÊÃº

Reader\�¦�íl��o
�l�0Aô�Ç entry point. t�&ñ
�)a MD��{9��̀¦{9�#Q"f,K�{©�ë�H��\P��Ð ½̈$í
�)a
y�� node [þt�̀¦ z�́]j rtx node �Ð ���8̈�r�&�, $prefix/gcc/gensupport.c ��{9�\� ������÷&#Q e����H
���%i� ���Ãº define attr queue ü< define insn queue, other queue \� linked list \�¦ ½̈$í
ô�Ç��.

• read md rtx �<ÊÃº

MD ��{9��ÐÂÒ'� éß�{9� rtx \�¦ {9���H entry point. s���Ér	כ ·ú¡_� init md reader args () �<ÊÃº\�
"f {9��Ér y�� rtx node [þt�̀¦ 
���m�� {9�#Q �̧��H �¦̀�	כ ú́�
���HX<, ��6£§õ� °ú �Ér í�H"f�Ð {9�y�>� ÷&
��H ��s	כ ×�æ¹כ
���.

– define attr queue �� ���©� ���$� output ÷& 9, s���s	כ null s� |̈c M:��t� >�5Åq ���'���)a��.
– 0A ���%i� ���Ãº\�¦ �� {9�%3������, Õª ��6£§Ü¼�Ð define insn queue �Ð �Å�#Qçß���.
– ��t�}��Ü¼�Ð other queue �� {9��2³��.


