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3 genattr 5

Al 3 A genattr

Machine description 22 FE] attribute information (insn-attr.h) £ AJ/d st}

3.1 23

Z+ MD 4] DEFINE_ATTR $} DEFINE_DELAY, DEFINE_FUNCTION_UNIT & ¢]o]A], DEFINE_ATTR
A A% 3T attribute & 93t enumerator § 243 3tH, DEFINE_FUNCTION_UNIT of thaj A= o
definition 52 A 9] 3lc}.

3.2 2% Wy

DEFINE_ATTR ¢} DEFINE_DELAY, DEFINE_FUNCTION_UNIT & A 2]gtc}. ofglel 22 A W
< AHsett

e all_multiplicity
e all_simultaneity
e all_ready_cost
e all_issue_delay
e all_blockage
919 A9 M4 2% DEFINE_FUNCTION_UNIT & A2 st=t] AHgH
Z A DEFINE_FUNCTION_UNIT & 7}% 2 k< 7}2th
3.3 FXRA
opefj e} 2 FRANZE o] 2 A ARSH T
/x gbel SHTE e #/
struct range
{
int min;
int max;
};
/* DEFINE_FUNCTION_UNIT °I* 23 € 2 function unit °I 2% I= g

IR T x/

struct function_unit

{
char *name; /* Function unit °1%. */
struct function_unit *next; /* SIS function unit. */
int multiplicity; /* °| type & unit 9 MWF. =/
int simultaneity; /* ©°| function unit &F°l A1l # WS % A& insn
S H=H W&, T 0 oY 5 FT. x/
struct range ready_cost; /* Ready cost =l g, x*/
struct range issue_delay; /* Issue delay <] 9. =*/
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Al 4 A genattrtab

Machine description © & K2 ¥ attribute 59| k=2 A 4AH3}E code & A A 3}

41 25

4.1.1 DEFINE_INSN %-& DEFINE_PEEPHOLE, DEFINE_ASM_ATTRIBUTES ¢} A2
e gen_insn () T2 A9, Zrtx o S| A A G H defs o linked-list 2 12 A] 71t}

e A W defs & 7|HHo 2

=
18

W4 insn_alternatives €} insn_n_alternatives S 4 sttt

o o] FAH defs E3 A M= fillattr () F4+E 53 A DEFINE_ATTR node S °f ¥+ = of
Ak,

4.1.2 DEFINE_ATTR ¢] 32
e genattr () ¥4 A E AR LT 2T},

— find_attr () &5 o] 83le] AFWH attrs o] AR AstL Y+ rix &F T2 o] &L 7}
struct attr_desc =X A7} A3t 1 AS ]—-?}6]—3'_ AL AL MEL struct attr_desc 7+
AE dFste] g= 271838t & nigsich

— DEFINE_ATTR 9] FHA] QxS A lst=d|, 2k o] o] NULL ¥ 7%, attr—is_numeric
7H1 2 AR, obd A4S Zuk()E 7|F0E Helste] Z7be] tjg CONST_STRING rtx
= A4 5to] 7} struct attrfvalue TFZ2AS st oo i 4G ge d=rh =8 AT
attr—first_value o] o]of] tf &} liked-list head &S 9 A Hch

— DEFINE_ATTR & M¥HA] 227} CONST rtx 4 7A-$, attr—isconst & 1 & AAsI1
A 1A} B5o A 7 top level o] 1= CONST node & A A st Eﬂ _?_7(1 top level 2
A A=A 4 It} CONST rtx 7} }‘é A, AA HA et

LF
U
)

— mpReto g attr—>defau1t wval o] Zk T2E 7L, < 7871 A A get-attrvalue () -8 TE
Sh=t), o] Bt420] A< IF THEN ELSE rtx 2 COND rtx 2 W73tk 18] 31 oFo] A mh= =
WA <z} sl 2 71 Z}oﬂoﬂ EHU]- rtx, CONST_STRING -»]- Hl 2 E 3t attr—default_val 2
e ARk SeA RS BHMOHH 71 B#E Fote Aol oty 72 gs AT 5
S A%, sl DEFINE_ATTR & A& 22} rtx Zﬂ]E attr—default_val ] Zfo2 A
g st
e genattr () &5 A7t deEA AW attrs o] FF T o] Q= attribute Eof] T AS5S

H, A
check_attr_value () &= %ﬁﬂ Al 538 :_]'D]’-
=

o AZo] AsHHW, fillattr () T2 FalA] Z attribute 2] A F o] DEFINE_INSN qu £ ukad 3
t}. & DEFINE_INSN 9] UH#A] QAE 3 A=A attrlbute 7} J& A, ol i mdAE
Z} attribute &) A4 (ad—first_value) ol A zto} 7+ T3 A o] Q& 7§—.— OH‘”J"G]—h 3o struct
insn_ent & 748}, 138 %] 94& A9 ad—default_val ol F 7]—6]—71] 51 t} AR xS ) A A
= attribute 7} 9 A= ad—>ﬁrst _value ©f ]2} Z2 rtx node & 7[R Zo] Qrtd, 2L
struct attr_value & ‘ﬂ—‘: o] ad—first_value o] A ZA] 711‘/]-

e optimize_attrs () & F3A AF7FA R 9l attribute &2 2] & 3}sic}.

o A3/ 48 H F writeattr_get () S5 F3NA 3H2 output ST}

4.1.3 DEFINE_DELAY 9] A&
e gen_delay () &9 A%, 7 rtx o thaflA] AWM delays of linked-list 2 A A 71tk



4.2 FRAES 7

4.1.4 DEFINE_FUNCTION_UNIT ¢] g

(define_function_unit "pent_np" 1 0
(and (eq_attr "cpu" "pentium")
(eq_attr "type" "imul"))
11 11)

2} 242 define_function_unit 7+&#& MD oA WS o, gen_unit () -5 FA A2 sHA ==,
HA AR} TR AR}, A HA AAL7} 3F1tS] set ©] F o] 9] struct function_unit FZAE T4
Al =, o] g set o] Zo] AAH H ThE define_function_unit (o} &} 22 YA E) 2 sl set 9]
o] A3} Z27) wfFoll, unit—condexp (] 7] A unit & struct function_unit o] o3k Z 1 E}) = IOR A4t
SHA| "t

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

flo do ol »x

I A unit—condexp o] T2} 22 RTX 7} E0]7} otz 7F4 514

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

M=Z ¢ ==+ op—condexp (7] A op + struct function_unit.op 22| Z91H) 7} t}-3 & F$,

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

ofef ¢} 22 IOR A& 58t RTX 7F A= A At

(ior (and (eq_attr ("cpu") ("pentium"))
(ior (eq_attr ("type") ("imul"))
(eq_attr ("type") ("str"))))
(and (eq_attr ("cpu") ("pentium"))
(eq_attr ("type") ("idiv™))))

ol HAIFANAAN, 2 22 e =7 Ao

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

4.2 FXRAES
4.2.1 DEFINE_INSN 33 7z
ofef e} e FRA|7F o] TR YoM AMRH T

/* 2F DEFINE_INSN % £ DEFINE_PEEPHOLE, DEFINE_ASM_ATTRIBUTES f °r% X2 =i,
S =le ‘struct insn_def’ “i°l 2 °f =i FEE 5 I TS, 9] WL attribute
FAec g A= eM =T & AT s = HEF. K/

struct insn_def

{



4.2 FRAE

struct insn_def *next; /¥ A2 SFS insn. *x/

rtx def; /* DEFINE_... x*/

int insn_code; /* Instruction 1% . x/

int insn_index; /* T2 1™ expression UE, 2% 2. */
int lineno; /¥ EHZT . x/

int num_alternatives; /* Alternative £ <9 W% . x/

int vec_idx; /* ‘def’ “ll attribute vector < index. */

};

/¥ 2 ° 29T %, =& ¥ attribute el CHg 2 T & insn code T H L
HgTE. A 2 N list ol s FE AT +/

struct insn_ent

{
struct insn_ent *next; /¥ A= Sfg. %/
int insn_code; /* Instruction Y% . x/
int insn_index; /* T2 elM el & T index */
int lineno; /¥ 292 %/
};

static struct insn_def *defs;

4.2.2 DEFINE ATTR #¥ T ZA
ofgf o} 2 FEA 7} o] T2 AWM AHEHTh

/* 2F attribute © I (constant £ 2 A ES = W) 2 3T E XN Sgore o,
g &g Tr*le insn £ listhead % N2 E . *x/

struct attr_value

{
rtx value; /* Attribute & JF. */
struct attr_value *next; /¥ A A= =2 attribute . */
struct insn_ent *first_insn; /* ° 22 77 FE R ™ insn. */
int num_insns; /¥ ° Jrg F X & insn £ 9 W&, %/
int has_asm_insn; /* PFSF ‘asm’ insn £ ¥ °H ° 2t°

e E IS true. */
};
/* 2 attribute & H{T FE N, x/

struct attr_desc

{
char *name; /* attribute & °I%. x/
struct attr_desc *next; /* SIS attribute. */
unsigned is_numeric 1; /* °| attribute 9 JF2 numeric °I=F. */
unsigned negative_ok 1; /* Negative numeric J¥g =12 U=r. =*/
unsigned unsigned_p 1; /* output function ©| unsigned int & TFE f. x/
unsigned is_const :1; /¥ 2F run 2 9 TF attribute value constant. */
unsigned is_special 1; /* ‘write_attr_set’ & X & ¥ =<, x/
unsigned func_units_p : 1; /* °] 12 function_units attribute ©| =F. %/
unsigned blockage_p 1; /* °1 12 blockage range function °[=f. */

struct attr_value *first_value; /* ©°| attribute & Z I~ Jr. x/
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FRAE

struct attr_value *default_val; /* ©°] attribute & 72 3F. */

int lineno; /*

};

EUT. o/

#tdefine 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 #¥ I XA
ofefo} 2 FxA 7} o] =z WA AL H T,

/* 2F DEFINE_FUNCTION_UNIT °f 2 °F

struct function_unit_op

{
rtx condexp; /*
struct function_unit_op *next; /* °| function unit £
int num; /*
int ready; /*
int issue_delay; /*
rtx conflict_exp; /*
rtx issue_exp; /*
int lineno; /*
};

/* DEFINE_FUNCTION_UNIT <1 213 &

s T x/

struct function_unit

{
const char *name; /%
struct function_unit *next; /*
int num; /*
int multiplicity; /*
int simultaneity; /*
rtx condexp; /*
int num_opclasses; /*

struct function_unit_op *ops; /*
int needs_conflict_function; /*

int needs_blockage_function; /*

int needs_range_function; /*
rtx default_cost; /*
struct range issue_delay; /*
int max_blockage; /*

int first_lineno; /*

=ER

T IS o/

°l2 s TF insn & & TF expression TRUE. x/

g 9T ST operation. */

Unit “H ©| operation type £ < TF ordinal. =*/
Data 7 ready 2F =™ =< cost. =*/

Unit ©°l <I% insn & Z°rs g #

A =W =19 cost. */

Expression TRUE for insns incurring issue delay.

Issue delay & TI&Fsr:
E YT, x/

EEAL %/

2t function unit ° ¥ T I =T

Function unit °I% . */
IS function unit. */
°] unit type = ordinal. */

FUE S
i ®l simultaneous insns
Mol A= 0. %/
insn needing unit.

°l type & unit £
°| function unit ©i
2 He=| M5, U
Expression TRUE for
[ 2 operation type £ M&. */

121 ™ operation type 2 %2 Z 2=, x/
°F9F conflict function °F ZI2

Js 0 ° g Ir. */

°F2F blockage function f T & T

Js 0 ° °rd o */

2F2F blockage range function °f
2 IS 0 ° °rg . o/

°FSF constant 21 3%, Conflict cost.
Issue delay J S g9, =*/

Insn 7 unit £ block °f& =19 & =§ A 2. =x/
Mg =AY 2 UL o+

*/

*/

*/
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4.3

A

(E

A
T

/* 2F insn code & < °l, constraint alternative £ W% % S ZTrTr=r. x/

static int *insn_n_alternatives;

/* 2} insn code

2 9A°l, I s T alternative T AT bit & F T bitmap £

= xporer, x/

static int *insn_alternatives;

4.4
4.4.1

LRSS
expand_units () ¥
© A gen_unit () 40| A 343t DEFINE_FUNCTION_UNIT S0] So]9l& A W4 units & 4
3] =d], Z} struct function_unit 2] condexp & check attr_test () &5 FNA ANFA AIFA )
€Q-

check_attr_test () o A= (eq_attr “att” “al,a2”) & (ior (eq.attr ... ) (e
(eq_attr “att” “lal”) & (not (eq_attr “att” “al”)) 2 WIS} TR} Eﬂ/\E =3 U%X] ]—D‘r

Z+7+9] struct function_unit_op S Ay H 1H A, issue expression < A A 5HA H ).

vk DEFINE_FUNCTION_UNIT 9] 7 W& 29X}, = conflict vector 7} T RS A%,
op—conflict_exp & 7|9t2 2 IF_THEN_ELSE rtx % A A 3le], simplify_knowing () &4E ©]&3}
o 7ZFAStA) 7] Al H e} ESE unit—issue_delay.min I} unit—issue_delay.max 7} D]-E 7%, conflict
function & AT B g 7} 91 7] W&, make_internal_attr () T4+E o] &3] A A attrs of] F
7}skt}. Q1A= o] &3} issue expression & ©] T}

Issue expression ¥ conflict function o] T3t X 8|7} S E% ¥, unitsmask = AAs=d), A
4= units o] Y= EE unit L A3 E 1, unit—condexp £ ©]-&35}o] IF THEN ELSE +&£& 1t
A H condltlonal o] true ¥ A%, 1 << unit—num Zko], obd A3 0 2 EF Aot} vtEoA
IF_THEN_ELSE T2& 77} merging 31 5] =], ofel} 22 m&9 Aot

(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")))
9 342 EA unit—condexp & ©] €3t unit—num € Ft2 2 IF.THEN_ELSE &
S

(if_then_else (and (eq_attr/u/i ("cpu") ("athlon"))
(eq_attr/i ("athlon_fpunits") ("store")))
(const_string/i ("16777216"))
(const_string/i ("0")))

| % ¥ U4 S ORX.OP & M3l Hith T 284L
A o] e,

(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"))

rlo
=5
r [

ow ohs 2

o
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L
4
it

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

olFA ZE unit 59 condexp & F2W, simplify_by_exploding () fﬂ'/\% 0] &35l 7HEFIA
It} 23 3%, FFS rtx Z unitsmask £ ZHAT} FFES rtx 2 8= o] U=9f output A], 9]
Zl1o] function_units_used & 9|3t Z AR E FGA LolE 7] 3|A ot} o &‘71] 742 unitsmask =
make_internal_attr () g#g o] 8-3}o] “*function_units_used” Bh= attr S WEA T 1, o] A9 de-
fault_val = unitsmask Z A A =t}

o] Al Z+ unit & ¥ 3t ready cost function & A AtsH7] Aoj], 22 HE-E HAAS A =, 2 A
T %Et o2} 2ok
- unlt num — Z} unit <
< unit = 75“4‘}5}@/‘1 =l
— unit_ops — Z} unit ¢ W
unit & AAstAA H o
oAl f1o] WS o AP, AA wnit S Stub AT EH WA ofef 9] ready cost S 4 Tt
— WA ZF unit o] )3k ops 2 ready cost 7} F715t= o7 AHH)

— dup} B2 distinct non-default ready cost gtE o] EA5t=2] Z A3}, default ready cost
value ZF2 1 o]t} i386.md °f| A1 &] function_unit & “pent_np” = 5 ©|T}.

— 9ol A A 43 distinct non-default ready cost FEE= 7] 92 2 readycost £ A2 A A=),
Zr7+e] ops E2 AHH WA o] A ready FI E2 A5, IOR A4S =0 33star, COND
£ 21 0 2 readycost ¥ A& THET} “pent_np” & —,4 3l A A F readycost T H A S BTt
W ol e} T2 BHolt)

(cond [

Az ol whet unit o thek 2B E 7FAaL Qlth. unitnum[x] o] wpA]
Q1 % ops & AFE 7HA L Atk

o) wet unit 2] ops AEES 7FA] 2 YT} unit_ops[x] & w}A] 22
ps =2 BE ZAHE 7ML 3t

~]

(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") ("alul"))
(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") ("alul"))
(eqg_attr/i ("type") ("ishift"))))
(and (not/i (eq_attr/i ("pent_pair") ("np")))
(eq_attr/i ("memory") ("both"))))))
(const_string/i ("3"))



NN
[N
L
4
it

12

(and (eq_attr/u/i ("cpu") ("pentium"))
(ior °1°F Q< dh=f)
(const_string/i ("2"))
]
(const_string/i ("1")))

— o714 A X elstl Y= unit ©] unit numx] & wFAE-S unit (£ I unit) ©] obd F-¥, of
el 22 A E o 33??}“/}- ek wpA] 2} unit (F ¥ unit) A A9 OHHJ 22 AgstA 2
a1, @3] oA A A S readycost & 7N R “*resultjeady,cost” += attribute & 234 ‘5}

A gk

* Unit 2] ops 52 43 X ¥ A}, max_blockage £} min_blockage & A A}l Z} ops
blockage function & A M4 attrs o] make_internal attr () SH+E5 o] & ‘]—04 =
max_blockage 2} min_blockage & AAFel= Ao tisiA= oFe] operate

() S Aol AAME vrek Joy, FxsH7] vbeth operate_exp () ol 4

A A /\]-Q rtx = simplify_knowning () <ol 93] 73l =], 7|4 S
AL 1tx o] £ o] 9l CONSTSTRING o2, o] Fko] A= u}gu}rﬁ
F7] 23] max_blockage &2 min_blockage &8 Al o] }& Zo|t} 1A gl o]
ONST STRING Zrol A= Zthd, simplify_knowning () g0 S| A & F 35
]

pul

J}m mln

2 9
sk,
_exp

iOMﬂ%
N
)
é

<=3] (const_string ...) node 2+ @A 2 Zo|t}.
x 9ol A A 4FE max_blockage & ©]-&3}4] unit—max_blockage & A 4F8tt} max_attr_value

—~
~—

oA s8E 1, 7} rtx & 928 CONSTSTRING o Ho] 3718 F£3tc})

ol A A4S max_blockage €} min_blockage & 7]¥F© 2 unit—needs_blockage_function
unit—needs_range_function 7]— I Q3R & A 48} unit—needs_range_function 7} 1 &
%, blockage range function & AAFS}IT 1A ZHE 27] $ 3 attribute & YHE D]—

mtHneeds,blockage,functlon 7} #eE = 712 max_blockage 2} min_blockage 7} A &
0= 7o)y, 2o AAE A ¢FE=t} unit—needs_range_function ol A 2] range function
<2 min ¥} max 7} EAet=0], 3] int (4 vlo]E) o] € 7] $Ja A 16 v EA] Za‘rj/‘r/\i A&
3, High FEE2 min ], Low 82 max 7} 27} 16 HER A3t} o & S0] 131128
A4ZS 2 42 100000000000111000 ©] ¥, min 2 10, max = 1110000 22, A+ =2
J‘—_ifﬁ‘d} A, min = 2, max = 56 Zt= ERACE o] RS operate,exp of| A RANGE,OP o
A S o] Ath
— upxjuto 7 oro| A A AFSE readycost = 7]¥FC E F % unit 2 9 3} ready_cost function = 9
&l attribute S W=t}

*

oﬂ, k}_), FIO

e Conflict cost function & & F3}+= ZF unit & 93, insn L operation number & 1j 3 3} attribute
£ WEth RS 01% o] * cases & ZU ALt

4.4.2 Conflict function ¢ A XA

e Conflict function ©] A= 7] A= $A 3 unit (struct function_unit) & FA4 L4
unit—needs_conflict_function 7} 1 & A A= o] ¢gJojof dl=d|, o] Ao 1 & HAAH 7] Y
unit—issue_delay.min 2} unit—issue_delay.max 2] gto] 2glof dtc}. o] F Fho] A2 th= 7] 93 A
= DEFINE_FUNCTION_UNIT ] 7 ¥4 ¢1z}o] RTX £&4So] 327120 2 vhehof sh}.

o 4 2AL VEIA D, A% it o op 5
FINEFUNCTION_UNIT © 7 97 91247} 2] 5 o]
-T’»]- o] & F7F e 2 A output Al &7} output = Al 3=, ( —‘?’— _
ol 9 OH Al o] F o] At}.) 9] issue expression ©] ThEo] A= H R EHQH/\‘] AR ola) 9} %H’/P.

— DEFINE_FUNCTION_UNIT ¢} 7 WA 21x}7} 2| A= o] 9L A%, IF. THEN_ELSE rtx & A
A 5}A) = =4, conditional 2 op—conflict_exp o] 11, A | true ?jl 7%, make_numeric_value
(op—issue_delay) 7} false OE‘ 7%, make numeric_value (0) FEJE 7}A]+= rtx w0t} 9]
IF_THEN _ELSE rtx = H o] COND &2 & W 7A4% A "}

0,

¢

L

L
T
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il

— $JollA IF_.THEN_ELSE rtx 7-&°] COND rtx ++#22 W35 S uw], unit—condexp (&)
unit oA XA B0 ZHN 7L o]22 71X DEFINE_FUNCTION_UNIT o] 2 AEL ®
FIOR dxte g JH2 £94]) & 7|vte g Hd3lE S8 shrt

4.4.3 simplify_knowing () g

o] F7t TEH o] H A 37} o] FojAthE A2, DEFINE_LFUNCTION_UNIT of] ¥3}2 ¢l conflict vector
7} AAA- = o] vt Tol ), unit & FA 849 issue_delay & min ¥} max 2] Zko] 2} conflict function
< HEEE gt} oluf conflict function & THEEF T ufl, make_internal_attr () 5 FslA DA+
attrs ol =7}18l= AL 3hy, attr 2] default_val 7} issue expresion © 2 A AE A Hrh

o AW A%}
(and (eq_attr/u/i ("cpu") ("athlon"))
(ior (eq_attr/i ("athlon_decode") ("vector"))
(eq_attr/i ("athlon_decode") ("direct"))))

o A A4}

(cond[
(eq_attr/i ("athlon_decode") ("vector"))
(const_string/i ("1"))
]
(const_string/i ("0")))
o A7}
(cond[
(and/i (eq_attr/i ("athlon_decode") ("direct"))
(eq_attr/u/i ("cpu") ("athlon")))
(const_string/i ("0"))
]

(const_string/i ("1")))
AR AA7} true o] W, FHA 12491 IF_ THEN_ELSE rtx & ] A 3A17]W 237} Y2t}

4.4.4 operate_exp () &

e DEFINE_ FUNCTION_UNIT & A &|3l=u| e A& S}
LEFT RIGHT return 4 377k 7] e}
CONST_STRING | CONST_STRING | CONST_STRING
CONST_STRING | IF.THEN_ELSE | IF_.THEN_ELSE

2
Y

CONST_STRING | COND COND

IF_THEN_ELSE anything IF_THEN_ELSE

COND anything COND

anything IF_THEN_ELSE | IOR op 7F ORX.OP € A-¢

o Fao £ATHS AT R ofe) 9} 2k,

o] 3¢ AAE A7) REe} S o=t operator, LEFT, RIGHT o|9, o]3}

rir
ol
n
)
A
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il

Qo] 2 Y & £ JAAW, AFPAoF o]ok7|#|A] LEFT o] £2)3t= CONST_STRING
o m= xLo}/q RIGHT o gaA o7 Z]E]“ZHE]D]’ o] I} o] LEFT of| 4] A==

CONST STRING 3 RIGHT ol &4t 2= CONST. STRING S 3} operator 914to] o]
2o A} & So] AW, operator 7} MAX.OP 9 A%, LEFT ¢ CONST_STRING
I} RIGHT ol ZZH?FI-L 2 E CONST_STRING 3} %}% BluaA Hztez RIGHT 9
CONST_STRING &< wv}Zrt}

ZpA gt oA & Eohd ot e} Z2d], (el = HE = & WS o)) ofefjo]l LEFT 25534
01: (if_then_else % i1

02: (if_then_else % 21

03: (if_then_else % 21

04: (cond [

05: 2 2

06: (const_string/i ("2"))

07: ]

08: (if_then_else & 1

09: (if_then_ else z 21

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 R <50] ofgfjo] &) 3kt
01: (if_then_else % 21

02: (if_then_else % 12

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")))

oA AR A4k 7 o—r, LEFT 9] 17 A4 &5 ¥ A Z35}+=4, operator 7} MAX_OP & 3%,
RIGHT o] &£A)8}= 2E CONST_STRING 3} vl wsiA 2 ko] 42 A, 99 RIGHT
% 7R F0] 0 o]7] wjZol, MAX A4bel] sl 2 2 WiZE Zojth 18 17 ¥ &
CONST_STRING ¢4 IF.THEN_ELSE & ¥ 7% 25 Aoy, &2 ofgf 9} 7S # o] n}.

(if_then_else % 1
(if_then_else % 1
(if_then_else % 21
(cond [

e

=3 D)
(const_string/i ("2"))

]

(if_then_else = 1
(if_then_else % 1
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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 = 1
(if_then_else = 2
(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")))

A% LEFT 252 o]d% 3402 A%

4= Zo|tt LEFT 9 ulx| 2 CONST_STRING
S X33 w714 o] operate_exp () T2l AH TE

2 A% 2 Aol

45 =9
4.5.1 ATTRIBUTE 59| 2Y

Attribute 5] 7%+, make_internal_attr () ol 2]5] A F7}4 attribute X 3283 oF 3=t 5]_1%
of attribute = write-attr_get () S0 9814 144 S A Brh ool Al o] writeattrget () %
Foll tisi A F o AA3 Lot HES FA).

o write_attr_get () E<oA A H&=, common_av = default B o] o] Z rtx T A A 714
o], find_most_used () F5E o] &ato] 71F Wol AFEEE FHS =t} 7 wol AFRH 7]
of default P2 2= Ao 713 &8 32 o] 7] uj 2otk

o write_attr_case () 49 A%, SWITCH 20| A 3t} case & 83l AMSE T

— walk_attr_value () &5 534, A9 W4 must_extract, must_constrain, address_used,
length_used & AR 30, o] AAWMSEL 037} 2L 9 vlE AR,
* must_extract + insn operand £ extract & LRV} AL AF 1 2 AAHAL} SYM-
BOL_REF, MATCH OPERAND, EQ_ATTR, MATCH DUP $} 2+ Z#l4lo] Q& A2 1
2 AR e, a4 23] gt

* must_constrain = 98] 7} W= A] which_alternative & AAIS Q7 AL A1 2 AHA
£t} SYMBOL.REF, EQ ATTR 9 22 £840] 92 49 1 = 449, 242 24

o) g,

* address_used = TFoF address expression 7} AFEEH AL A$ 1 2 AA At MATCH.DUP,
PC 9} 22 340 9l 4% 1 2 AF4rt

* length used = (eqattr “length” ...) FE7} AHEH RS A% 1 & A HAh EQATTR 2
2o gd4e] 9 A9 12 AAF L, 270 Ak

A)
49l QA A &L E3A] struct attr_value Y XS C THA 02 &

o O r

— write_attr_set ()

At

4.5.2 Function Unit £2] &Y
DEFINE_FUNCTION_UNIT £ th3} output & write_function_unit_info () 4o A] o] F o]z t},
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Al 5 A gencheck

Tree code & 9] 3} check macro =2 A A3t}

51 2% Wy

$prefix/gec/tree.def, $prefix/gec/c-common.def, $prefix/gec/gencheck.h 3P o] FJ= o] 9= SYMBOL

S dolA ot T oHds wETH
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)

(22 =% )
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Al 6 A gencodes

Machine description © & X ] ofg o} 22 &2 AA: - 72 Ao H EZF insn name 2 93
insn_code_number Z}F& 71A= 22 Z£29] macro 5. CODE_FOR.... &} 2] macro.

6.1 =3

gencodes 9] &21-2 insn-codes.h 31 Y-S A= o, 2172 © 2 = enum insn_code & A 5t=d]

pi=

62 2% Py

3] Zhshd], init_md_reader_args () &8 912 &, *_queue o A= o] 9+ RTX 5 DEFINE_INSN
9} DEFINE_EXPAND 2] o] 23} insn_code number £ ¢lo] £383}=d)|, ©] insn_code_number = gensup-
port oA AFH A W4 sequencenum 2] Frolth (28 MD £ |4 3FH A instruction & EA3FH
o) Mol ¢S 14 FrhET

6.3 gencodes 7} A A 35}+= insn-codes.h Y&

/* Generated automatically by the program ‘gencodes’
y by prog g
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 = O,
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_popsil = 42,
CODE_FOR_movsi_insv_1 = 73,
CODE_FOR_pushdi2_rex64 = 77,

CODE_FOR_popdil = 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,

(x OI)
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A 7 A genconfig

Machine description © & FE] o}gfe} 2 &3 A: - BE #define 27 flag =.

7.1

XA
=

ol#fl 9} 2 MACRO 59 A3 58 AAs= 2o 2Ao|r)

7.2

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

A5 P
MAX_RECOG_OPERANDS

29 M4 max recogoperands o] o] JAZE 9] Fro] @7|v, 7| E g2 29 2 A
t}. MATCH_OPERAND, MATCH_OPERATOR, MATCH_DUP 9] A XHA Zt2
2} o] o] WA= A Ak

MAX_DUP_OPERANDS

A WM max_dup_operands o o] WjZ 2] Fro] E7|H, Z|EZFL 1 2 HAT ] Q).
o] Z+e 3t insn Yol £A3= MATCH.OP_DUP, MATCH_PAR_DUP, MATCH_DUP 9]
A A4E F3h= Aot

MAX_INSNS_PER_SPLIT

A H<4 max_insns_per_split of] o] W2 Z 971y, 718 7S 1 2 AAT o ot
o] I gensplit () F+E AT wf AAFFD + Jon, st} definesplit o] EAsh=
insn 7} Yol 4= gl insn 59 o] A4S WS} define_split o] Al A QAAFe]H,
vector & 7o = Zlo] ARkA ot

HAVE_ccO
Recog pattern oA CCO 7} E ¥ F$ 1

HAVE_conditional_move

IF_THEN_ELSE 2] & arm ©] 2% MATCH_OPERAND ¥ 7%, ©] machine ¢] conditional
move £ 7}A| 3 bl ZFEsoh

HAVE _conditional_execution
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Recog pattern 9|4 COND_EXEC 7} R H$ 1
HAVE_lo_sum

Recog pattern o] A LO.SUM 7} Y A1

HAVE _peephole
DEFINE_PEEPHOLE o] A5 o] 9IS A% 1

HAVE _peephole2
DEFINE_PEEPHOLE2 7} H2l5 o] & A% 1
MAX_INSNS_PER_PEEP2

DEFINE PEEPHOLE2 ¢ R 9z}l vector o] A 74 24 RTX
MATCH_DUP 2} MATCH_SCRATCH & A Q3 Ho] AL g2 &
7}tk 9w, Hd A4+ 1 (SET 3k otk

(define_peephole2
[(match_scratch:DI 2 "r")
(set (match_operand:DI O "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 7} A4 3}+= insn-config.h U-&

/* 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_QOPERANDS 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 */

9] code Z}to|

o] ofefjel 22 oAl
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A 8 24 genconstants

Machine description &2 F¥ ofzfe} 22 W& B A: o] 2] #define statement o &3t A5 W= =1
Z} constant ©]5-2 (define_constants ...) pattern & & o] F o] At}

8.1 &3

define_constants S % 2] 35}7] YA A5t 244 S Z insn-constants.h 2} L2 A Al s}

£ v A9, struct md_constant *def & 4 3F & md_constants
o 4yttt o] BEL init md.reader () oA £EY, A2} WE 01 md_constants = tra-
verse_md_constants () &5 F3lA H&o] S A Aot (B2 £ 3= & Z U H print_md_constant

£ Avzch)

]ﬂ

Hq "

wn

8.3 Ao W

static htab_t md_constants;

struct md_constant { char *name, *value; I};
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Al 9 A genemit
Machine description 2 & HE rtl 2 insn 52 WE0]= code & AA.
9.1 E3A

e DEFINE_INSN & 7% pattern 3} 22 RTX 34 S BAst= C Z=EE AASTH B2 AG3)

th 2] 7} o] Fof Xt

e DEFINE_EXPAND €& 3¢, WA A< C @42 ¢4 23 =
A& emit_insn () 55 53l /ﬂ 32| sequence | emit 3+cF. I1# & gen sequence () FTE F
H &lxﬂ 7} SEQUEN E o] E0]& AL 7]¥ke g RTX

0.2 A% Wy
DEFINE_INSN ¢} DEFINE_EXPAND, DEFINE_SPLIT, DEFINE_PEEPHOLE2 & A 2] 3t}

9.2.1 DEFINE_INSN

% pattern & 918 RTX & 44T C £34e 443420, pattern ol CLOBBER 7} 24 42,
struct clobber_pat £} struct clobber_ent & ZAJ S| A, A W4 clobberlist o] 5&& o FE 7R 11 Q)

=

9.2.2 DEFINE_EXPAND
DEFINE_EXPAND 9| A2l 47402 ofgg 22 ¢ 2= A4 k.

rtx

gen_cmpdi (operandO, operandl)
rtx operandO;
rtx operandl;

rtx _val = 0;

start_sequence ();

{
rtx operands[2];
operands[0] = operandO;
operands[1] = operandl;

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_opl = operands[1];

DONE;

operand0 = operands[0];
operandl = operands[1];
}
emit_insn (gen_rtx_SET (VOIDmode,
gen_rtx_REG (CCmode,
17,
gen_rtx_COMPARE (CCmode,
operandO,
operandl)));
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_val = gen_sequence ();
end_sequence ();
return _val,;

}
ol th2 3 2L define_expand = &) A3+ 2 3}olt}.

(define_expand "cmpdi"
[(set (reg:CC 17)
(compare:CC (match_operand:DI O "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_opl = operands[1];
DONE;
b

o] A UA A7} AMRE &= B 2A | $LAIRE, emit_insn () ¥-E AH st 1L
2] Aol &A%ttt & emitinsn () E¢7F AFRE 4 93, emit_jump_insn () &2 emit_call_insn (),
) A

() &
the wolth ol S0

—

e emit_jump_insn () g

(SET (PC) ...) 318 &2 (PARALLEL (SET (PC) ..) ..) &€ 2% A==€},

e emit_call_insn () g4

(SET (CALL) ...) uH % (CALL ...) 38, (PARALLEL (SET (CALL) ...) ...), (PAR-
ALLEL (CALL) ...) .. uf e =}

e emit_label () <=
(CODE_LABEL ...) sl€l < wj A==t}
e emit () el

MATCH_OPERAND %-& MATCH_DUP, MATCH_.OPERATOR, MATCH_OP_DUP,
MATCH_PARALLEL, MATCH_PAR_DUP, PARALLEL ¢ 7% A &=}

e emit_insn () T

9o} Ro] BE YA b2 A9 AdHck.

9.2.3 DEFINE_SPLIT

Expand <} ¥]<=38}t} 31A] ¢ DEFINE_EXPAND 9] 72-%, A4 Q —‘5 0] Z}-&- operand(, operandl 9|
g gxloz wx vl DEFINESPLIT + rtx *operands O]E% 5] ‘QE dhol S9oit}. o & &1 ol g}

o
Ze 3=

ﬂ?ﬂ
32
0,

rlr

(define_split
[(set (reg:CCFP 18)
(compare:CCFP
(match_operand:SF 0 "register_operand" "")
(float (match_operand:SI 1 "register_operand" ""))))]



0.2 A% Wy

"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)))1)]
"operands[2] = gen_rtx_MEM (Pmode, stack_pointer_rtx);
operands[2] = gen_rtx_FLOAT (GET_MODE (operands[0]), operands[2]);")

ofgfe} & C T2 HIAHT AA emit &= FES AHA <l zpo|t}.

extern rtx gen_split_845 PARAMS ((rtx *));
rtx
gen_split_845 (operands)
rtx *operands;
{
rtx operandO;
rtx operandl;
rtx operand?2;
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];
operandl = 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)),
operandl)) ;
emit_insn (gen_rtx_SET (VOIDmode,
gen_rtx_REG (CCFPmode,
18),
gen_rtx_COMPARE (CCFPmode,
operandO,
operand?2)));
emit (gen_rtx_PARALLEL (VOIDmode,
gen_rtvec (2,
gen_rtx_SET (VOIDmode,
copy_rtx (operandl),
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 ();



return _val;

}

DEFINE_SPLIT $} DEFINE_PEEPHOLE2 £ 2] & uj, $prefix/gcc/genemit.c 3 Qo] 2A)3}= 2 W
g used 5 AHE8FA] genexp () 5 (o] 4= AFAJ RTX 84S C 2@ o7 vy A 83t}

re
=

£ &30, used & RTX R84S 913 C 2945 wE o, o]0 oA operand 7} AR5 9lThH
3l & operand of] TH3]A] “copy.rtx (operand%d)” 9} & FHAS EYst= A ToTh oA E S0 29
st ofef e} 22 C 3 A2 DEFINESPLIT € A g3t & AA4E 134,

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

rtx *operands;

{
rtx operandO;
rtx _val = 0;
start_sequence ();
operand0 = operands[0];
emit (gen_rtx_PARALLEL (VOIDmode,
gen_rtvec (2,
gen_rtx_SET (VOIDmode,
operandO,
gen_rtx_AND (SImode,
copy_rtx (operand0),
GEN_INT (65535))),
gen_rtx_CLOBBER (VOIDmode,
gen_rtx_REG (CCmode,
1730));
_val = gen_sequence ();
end_sequence ();
return _val;
}

9 FEAA copyrtx() F+-E B, operand) & EALSIE AS E 4 Jd+=d|, o] & A3 o] 771 f ol
] operand0 & ©]u] AF§3F3 7] Wi el o]#f= Aot}

9.2.4 DEFINE_PEEPHOLE2

DEFINE_SPLIT ¢} B| 2 8pA| e, peephole2 pattern o A= scratch register =L 93
find_free register () 3452 A o] 51 Lo 275 o] T}, o] REL genemit.c 3]
output_peephole2_scratches () T4=of A —’Faﬂ < sy, olglet 22 RTX 7} 9ot 7R L 89l S o,

(define_peephole2
[(match_scratch:DI 2 "r")
(set (match_operand:DI O "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))]

n ||)
o] E o] &3}o] oo} TE C AL WEo] Y, 25 if FF o] output_peephole2_scratches () Tr4=of]
ol A ThEo Xl FEolth
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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 operandO;

rtx operandl;

rtx operand?2;

rtx _val = 0;

HARD_REG_SET _regs_allocated;

CLEAR_HARD_REG_SET (_regs_allocated);

if ((operands[2] = peep2_find_free_register (0, O, "r", DImode,

&_regs_allocated)) == NULL_RTX)

return NULL;

start_sequence ();

operand0 = operands[0];

operandl = operands[1];

operand2 = operands[2];

emit_insn (gen_rtx_SET (VOIDmode,
operand2,
operandl)) ;

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

_val = gen_sequence ();

end_sequence ();

return _val,;

}

o] DEFINE_PEEPHOLE2 ©] AW A] vector & 43 H o)A, MATCH.SCRATCH & 2743 A< o
3t ARE 725 =, if FEoA 2AH = integer gHS (insn_nr, last_insn_nr 5% o thaj Al
PN R Dl =R

fr =

9.2.5 Clobbers

9]l ] DEFINE.INSN, DEFINE_.EXPAND, DEFINE SPLIT, DEFINE_PEEPHOLE? o] tha} A5 2
F £33 oW, upA 2o 2 output_add_clobbers () ¥F2} output_added_clobbers_hard_reg_p () &4
o]-gsto], ofefj o} & F & e

void

add_clobbers (pattern, insn_code_number)
rtx pattern ATTRIBUTE_UNUSED;
int insn_code_number;

i Fd

int
added_clobbers_hard_reg_p (insn_code_number)
int insn_code_number;

o] 34+ DEFINEINSN & A 2]&tH A & 53 clobber RS2, A9 ¥ clobberlist o] & 2
vlgro 2 A E =1, added_clobbers_hard reg_p () &2 7%, clobbers[x]—has_hard reg & 7|9F2.Z (
o Az} 191 AL Aesho] AT ALk



26

9.3 A W

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;

ofelo} 2 T2} o] =z WA AL H T,

/* CLOBBER £ 2 7t insn £ 92 pattern £2 7% °r7 ¥ data structure.

o -

£ previously-allocated PARALLEL expression ©l

S

struct clobber_pat

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

} *clobber_list;

/* Clobber list & *I2°r: TF insn & "I TFr=f. */

struct clobber_ent

{
int code_number; /* Insn £ 2F M=f.  */
struct clobber_ent *next;

};

=]
£ 2 I function 2 output °F7 A°H °1AE AT T
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Al

Machine description o A] rtl ¢l insn 2 5 ] operand & F<3|= code

10.

10 A genextract

i
o
oz
oX
roh
kv

R

DEFINE_INSN ¢} DEFINE_PEEPHOLE wH& ] 2] gttt

10.1.1 DEFINE_INSN ¢l 3¢

SFL}9] extraction method = 3FL}] struct extraction o] A &= ). 3FL}e] extraction method & F£o] 7]
g3k = AL obalsr 2o

1.

2.
3.

A &) A3k insn ¢} struct extraction &] A& 8|2~ E header Q1 extractions 2] op_count 2} Z-o}ok

o}
3} dup_count = Zro}of 3t}

R

e

2 343t insn 2] oplocs £} duplocs, dupnums & extractions 2] A3} Zro}of str}.

& 5o AHs] REE 1A ofefl e} 22 defineinsn o] tial 714 3R}

(define_insn "cmpdi_1_insn_rex64"

C

(set (reg 17)
(compare (match_operand:DI O "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, %01%0, %1}"

C

(set_attr "type" "icmp")
(set_attr "mode" "DI")])

of o ZH7ke] ge e 2.
e op_count = 2 (op_count <& MATCH_OPERAND, MATCH_SCRATCH, MATCH_OPERATOR,

MATCH.PARALLEL & ©5e o S7F2 & e, 44 7188 2449 RTX o tig AAA
A2 (B AFolth) o ghol dA insn & A stAA AF7HA] B T2 RTX o] A AR
o2 49, MAX & 7o g4 o]FofXitt)

e oplocs[0] = “10”

oplocs[1] = “117 (walkrtx () &4E B34 path & F4T
ALole] Fho] MElE 31, vector 2
E AR g1 2 set o F
Z match_operand o] Y& &
match_operand & 553tt}.)

A
A QlAFEl= 50|11, 0 2 compare

e A wgof dis) 2 b o3t 2ok

[ ]
oL
=i
T
8
Q
=
=
-+
=
=
=~
L
-+
"
n
4>
i
)
=)
2
o
fu

e duplocs (¥] Al * DUP 2] 9% HEE 7}A 22 T} 2] oplocs A HS X
e dupnums ($] A *DUP 2 R 17 gko], dup_count <A 2 So]7} Qr}.

21358 A MATCH.DUP £} MATCH_PAR_DUP,

2
MATCH.OP DUP & wyte 7% Z713it))

2

& Ath)

~—

10.1.2 DEFINE_PEEPHOLE ¢l 7%

i386.md ol &= DEFINE PEEPHOLE o] g¢lt}t. o]o] 2% wbg 71ds] AF3td, A9 W4 peepholes o
©@<=3] insn code number & A A3}
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10.2 A HE
/* insn_code_number % index &€ °|F £ =i UAF2T A=, */

static char **insn_name_ptr = O;
static int insn_name_ptr_size = 0;

/* Number instruction pattern £ ° SI& ==, AAE 0 <IN NIFT=r. */

static int insn_code_number;

g

/% ©] insn | °IZF 2 operand number = A R
static int op_count;

/xS Ay

(gl

g TS S °rTe operand £ HFNE VIEHE . x/
static char *oplocs[MAX_RECOG_OPERANDS] ;

/* 2F instruction <l “F=fct MATCH_DUP <& =2Zrafi 3
0 25 A Xorer, x/

s
>3
L

3
=z
ne
(24
clo

static int dup_count;

/* °1 T MATCH_DUP operand £ ¥ * % °I%T=f. =x/
static char *duplocs[MAX_DUP_OPERANDS];

/* °©© MATCH_DUP £ 9| operand number & 7| &% Tr=f. x*/
static int dupnums[MAX_DUP_OPERANDS] ;

/* Peephole £ 2 9Tl insn_codes £ % g 7§ Tr=f. =/
static struct code_ptr *peepholes;

[+ Z'be = N4 € insn o °l e IR T #/
static const char *last_real_name = "insn";
static int last_real_code = O;

}

10.3 2|
ofefje} e FZA 7} o] TR I AZH T}

/* °] FE XNt extractions method £ ®F-f9 I YL Z AL U2 P 2 £
d2E YT T method & U operand T °1 FE Tl AT T
pattern °l el A°H 1 & & AT,

2 operand & AT T XTI operand %2 path & % U °I2X expression 2%

2 =ie ‘00 55 ‘9 YT vector & 2 TiE ‘a’ 5% ‘2’ &
EYTE. S=e 27 RIL 2 AN U™ operand Tt vector =fx T TF=r.
genrecog.c & g AT L e (FL UL A TT.) VA true °ITF. */

E]
)
A
ov cjo
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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 F *I® ®°fe THgl insn code & F*2x A=, %/

struct code_ptr
{
int insn_code;
struct code_ptr *next;

};

static struct extraction *extractions;

104 =9

oA oA S AS oJBA 28T AU A A E A Y struct extration 2 3FLE]
method & ZFFEA] A M4 extractions o] Y= AL R =S}
HollA A5 E cmpdi-l.insn.rex64 & AH HH ol e} o] AT}

case 37: /* *cmpfp_iu_sse_only */

case 36: /* xcmpfp_iu_sse */

case 35: /* xcmpfp_iu */

case 34: /* xcmpfp_i_sse_only */

case 33: /* *cmpfp_i_sse */

case 32: /* *cmpfp_i */

case 27: /* xcmpfp_2u */

case 24: /* xcmpfp_2_tf */

case 23: /* xcmpfp_2_xf */

case 21: /% *cmpfp_2_df */

case 19: /* *cmpfp_2_sf */

case 10: /* xcmpqi_1 */

case 9: /x *cmpqi_ccno_1 */

case 8: /*x *cmphi_1 %/

case 6: /*x *cmphi_ccno_1 */

case 5: /* xcmpsi_1_insn */

case 3: /* *cmpsi_ccno_1 */

case 2: /x 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;

case 106: /* swaptf */
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case 105: /* swapxf */
case 96: /* *swapdf */
case 91: /* *swapsf */
case 87: /* xswapdi_rex64 */
case 61: /* *swapqi */
case 55: /* xswaphi_2 */
case b4: /* *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;
99 FEE AT BE RE Srhe] extraction o EF OB ols) 7 ¥ gk REo] ATk,
A% =g Awn7) v,
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Al 11 A genflags

Machine description o7 HE ol 2 Y22 AA: - 7Hdd EE 3 o] E 0] 9] machine o] A] o] &
7V etA & el = 22 HAVE .. flag &.

11.1 zZs WY
1. init_md_reader_args () &5 =tk
2. read-md._rtx () F5E M4 A S RIX £ sty ¢l=ch
3. DEFINE_INSN $} DEFINE_EXPAND & 7% gen insn () 342 E3)A] g gt}

(a) ¥HeF DEFINE_INSN £} DEFINE_EXPAND 9] o] o] NULL o] Au} * & x| &3 49 o] 2 A
2] 5}2] ekt

(b) A=A Q1AL = condition ©] o= o] 9IA] krhH, o} e} o] Aot WhoF swapxf £ A
gttty & o).

#define HAVE\_swapxf 1
(c) wHek condition o] o] =) o] glrh ofefst 2 @0l F Aotk

#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. genproto () T+E ol&ste] sl FS2 913 prototype 5= /3 e th DEFINE INSN =&
DEFINE_EXPAND 9] o] £ o] call, call_pop, sibcall, sibcall_pop & 74 L QA7 4 NE WolEolx
E 3}= 32 E wE 11, call_value, call_value_pop, sibcall_value, 81bca11 _value_pop & A% QA7) 5
7H £ WolEo|EF dit} ol & LE‘rE“J ofef 2} 22 prototype ©] A Ht.

#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 ((4), (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 x*,
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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Al 12 A gengenrtl

RTL +Z2 A& 33+ code 5 A

12.1 25 9y
gengenrtl 2] -h &A1& F 3] A header & W& ¢l 2™ code & WHET} genheader () &5 53 A header
J_—.E.

kil
=k gencode () &E 5314 code & W=t struct rtx_definition =2 A& F3A o] & A 2]t

.

12.2  F2A)
ofgf o} 2 LRA 7L o] TR AW A ALEH T

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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Al 13 2 genopinit

Machine description © 25 E]| optab & % 7]3}3}+= code & A

© DEFINE_INSN ¢} DEFINE_EXPAND 1 X 2] 3}=d], o] 2 whd A2 gen_insn
g
() &8 T2 o] oA A+ ofefel T2 Ho =z JPHAh
|

A Ztsl= BB L ol o] Al Ao &R+ char * 8] € 21 optabs o]t} o] A o] *

o] F A 2|7k o] Fo] XA At wl & optabs ol A WA Hpop & FEo] () =

i

o X ﬂ\ﬂ‘d}"’ = insn & °]& (& £9, cmpdiccno_lrex64 & & 5 AZth) 3 $( 2 $)

o]¢] o] & T;_LX]'E vl w3t} ek §(cmp$as) & A F Ehd, cmpdiceno_1 rex64 o A
$(cmp$a$) ol A9l cmp 7F Z7] w2l $a & 4315}71] At 047]/\1 $a 5ol At 2Z 7
A8 o7 et 2o st o u= ofef el 2ok o 7|49 Yu|= $( 5’Jr$) Apol o] Zivk of m] gt
t}.

Character | 4™

a &< b | 3] MACHINE.MODE £ 71271t vhEo] & of

N A W4 force_consec & 1 2 WASICH Wk 1 2 9]
Machine Mode = Wl=A] FHAR $b 2] Wider Mode o of &S Z=3lt}. =
GET_MODE_WIDER MODE(m1) == m2 o] of 3+ ¢ m &t} (ml = $a o]
Machine Mode ©]37, m2 + $b ¢] Machine Mode O]D]-)

2 =

—_

I A2 W4 force.int & 1 2 WA ol MACHINEMODE 4elo] 3-g
Zt}. & MODE 9] class 7} MODE_INT &2 MODE_VECTOR_INT o of s}
& o uj g,

p 7 ¢} W4 force partial int & 1 2 W73t} o] MACHINE MODE 41 € o]

3L 2t} = MODE 9 class 7} MODE_INT &-& MODE_PARTIAL_INT,
MODE VECTOR INT of of 8+ o] u]3tc}.

F 219 W4 forcefloat £ 1 & %‘f&t}. o] MACHINE_MODE A1 g ¢oj] % 3&
Zt}. =2 MODE 9] class 7} MODE_FLOAT &< MODE_VECTOR_FLOAT
of oF %1:}-‘% o] ] st}

o} A B4 ghch

c g H2E comparison o A Ztol B 4= 9 0w RTX CLASS 7} ‘<’ o] &3+ A
= gtk
o ©]A optabs ° = A T FA ol e Aol AT, olA] o] & &Y=, § = AlFste AL B
T AutAF ok ot ot = AAR S8Y o st $x Eolrh
(

) FA T

F,N | A%}

Y $a 2] Mode Class 7t MODE_FLOAT ¥ A%, v & &3t}
a$tb | AA] Machine Mode -4 ol é\_—‘:v’—X]-E A =9 5(}‘3]'. (C’ﬂ, di, si)
A s} (el, H
C

9

I

g2 24 299
RTX-’] O]E“é‘ E‘_ﬂip} ( ], leu o o)
2 Z

Q
3
>
Lo o
2
el
filo rlo
=
r{n _1
E‘i
_E
E
=
=
=
=
a
Z
o{l‘l
o|

Z} =
1% cmpdiceno_lrex64 & A E]7F o]E@A 71? ecmpdi 77}7‘]% 015 A& AgsEE= X 3rirh, FAel
_ccno_1_rex64 7} 2. 7] HHE—Oﬂ g2 o)

13.2 F2A
ozl e} e zA 7} o] ZE oMo A AL H T}
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e optabs

GCC 9] @2 HBoA machine mode & index H #jIES AF23t17, MD 3 ‘/H o+

3 % mode 2] operand & Aol A Fo1 R Operatlon & A3 pattern & insn code 5

hva
el

3}3c}. J_E% 3} pattern 52 MD 3} g o] o]&& 7}A W, =3 AFRE mode E3} operatlon
9] o]E& 7}ZIt} ] ZzgZ a8 MD 3d ZZHTS} relevant pattern =2 E’_L msn code
S 1‘4-]3]— optab & % 7] E]—TS]-~ function ‘init_all_optabs’ & ZrAJ st} o] v &

sl=t] D23 optab E9] list = E3+3c}. zF B2 U)ol A UH %] 5] = pattern -4

= 2718

ol &<

$(<+$) =2 AAZ HN A —-—X]—oﬂOH/ﬂ $a 3]— $b = short mode name (‘mode’ & Z3$}3}

2 o), A EApg o) AL $A 2 $B & mode o A olF

=

tlo ¢ rlo to wfu rr

mode name 2] FE o7 AF2Z HIEFHc}l) & match 3f+=d] A&t} Initializer
o7 YA $a
$b = 9 9] short form & °o]& o2 thAFA ) weF §N o] FeoA &A)stchd, 1A
F mode E°] Z'2 mode class o consecutive width Eo]o] &L oujdic}. (J& &
QImode £} HImode). $1 &= 23] full integer mode E%F TS mode & & o] of &
ou]3tal $F £ 23 float mode £ thF o2 7%—5]010]: 1=y 4‘3]5}“/} $P =

full 3} partial integer mode & ©] 118 & o] oF g+-& o] u]3tc}. §V &= 7 31‘?4_7%]] mode 7}
opta =

RTL code E 1l operation & A &3Ic}. o] AL comparison S o] A] 9t

u} oF
MODE_FLOAT mode € A% vV & emit & oJu]dtc}. WH optab

al
23t A%, $c 2 $C = 27t comparison & AF XL} 22} form E©

|

13.3 A ds

optab optab_table[0TI_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 & ¥ TF rtx-code (°1% &£ 9, EQ, LT, ....) ° 5
P s ] 2 7 gen_function & 93 °HT condition & AT I
2 branch & SrE =& Orsf. %/

5l

rtxfun bec_gen_fctn[NUM_RTX_CODE] ;

-
= A2 insn code = I 3F ®HF condition & J A7l
2| ¥t store-condition insn & e = bl I V4

[

/* Conditional & < ® rtx-code (°1% £ 2, EQ, LT, ....) 2%
=
enum insn_code setcc_gen_code [NUM_RTX_CODE] ;

#ifdef HAVE_conditional_move

/* machine mode #=2% “12A 5 Y=, insn code & conditional move
insn & S5 U, ° A2 bee_gen_fectn 9 setcc_gen_code =
el rtx-code # 2% I AT Fe=l, I pattern £ <
Sl s2s HO A, “IE YL rtx code £ °| conditional °| &
e SielCheF Craast. (S: ARM 2 e */

enum insn_code movcc_gen_code [NUM_MACHINE_MODES] ;

#endif

13.4 genopinit 7} AA3I= A 84

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$asIsb2$)",
"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$I$p22$)",
"floattab[$B] [$A] [0] = CODE_FOR_$(float$I$a$F$b2$)",
"floattab[$B] [$A] [1] = CODE_FOR_$(floatuns$I$a$F$pb2s)",
"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$I$a3s)",
"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$I$a3s)",
"smul_optab->handlers[$A] .insn_code = CODE_FOR_$ (mul$P$a3s$)",
"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$b3s$) $N",
"umul_widen_optab->handlers[$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$a3s) ",
"udiv_optab->handlers[$A] .insn_code = CODE_FOR_$(udiv$I$a3$)",
"sdivmod_optab->handlers[$A] .insn_code = CODE_FOR_$(divmod$asd$)",
"udivmod_optab->handlers[$A] .insn_code = CODE_FOR_$(udivmod$ad$)",
"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[$A] .insn_code = CODE_FOR_$(1lshr$a3$)",
"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$I$a23$)",
"abs_optab->handlers[$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$I$a23$)",

"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$a23$)",
"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$a$)",
"bee_gen_fctn[$C] = gen_$(b$cH) ",

"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$ad$) ",
"cmov_optab->handlers[$A] .insn_code = CODE_FOR_$(cmov$a6$)",
"cstore_optab->handlers[$A] .insn_code = CODE_FOR_$(cstore$ad$)",
"push_optab->handlers[$A] .insn_code = CODE_FOR_$(push$al$)",
"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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Al 14 A genoutput

RTL 25 ¥ <141 H assembler insn 52 output & code S A A sit}.

14.1 EA
otz o] A¥} =, output* T4 -2 HE Q) predicate S0 T SF extern A A prototype, ‘struct insn_data’
vl <&, ‘struct insn_operand da ’ HH FdEL vt = Ao] EAo|t}

14.2 25 U
DEFINE_INSN, DEFINE_PEEPHOLE, DEFINE_EXPAND, DEFINE_SPLIT, DEFINE_PEEPHOLE2
A 2 2ot

]

14.2.1 DEFINE_INSN
o N 2-& struct data * d & €935}, d—codenumber, id—ndex_number, d—lineno, d—name & A
Asla, d—next £ 0 22 HAJ] A M4 idata_end o] 7] F 3t} d—operand =30 072 X 7]
3}ty

e scanoperands () ¥E o]-§3to], thEF 22 rtx 55 At
MATCH_OPERAND
MATCH_SCRATCH

MATCH_OPERATOR

— MATCH_PARALLEL

fe) rtx 59 A%, SAL A

node £& XH—rL Zlo] Ao
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
A9 rtx £ AE, H< 3] num_dups B vhgdu) vt 1 271 A 71t
o YA} INSN o thet AF< w3 &, W4 d S AAS 49, o
odata_end & 912 A 71t} place_operands () &<+E T3 o]Foi3
P

12

W< max_opno, num_dups £} oS3} Z-2 operand

)

T

e process_template () <5 53| template & A g 3tc} * 2 Al F
5ol 1L Aol 1 22 3% Do) template 71 §o1318
g 73 ouput ©ol e s A H 5 @ 2 AR A%, omput @ of T HAE AT
Al % . ¥ = output_format ©] INSN_.OUTPUT FORMAT FUNCTION 2, @ & output_format ©]
INSN,OUTPUT,FORMAT,MULTI 2,199 E AL INSN,OUTPUT,FORMAT,SINGLE =
AR AT}

I u@
fu
>~
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14.2.2 DEFINE_EXPAND

DEFINEINSN & A &35t 213} 719 FARsh, o] rix o 77, template 7} SA)31A] oF=th LA
d—output_format ©] INSN.OUTPUT_FORMAT_NONE & 4 xg, =3

14.2.3 DEFINE PEEPHOLE

DEFINE_PEEPHOLE ¢] 7<%, DEFINE_INSN ]9} 7] 22|t alt ernative So] 2A5}A 97 W&
of o] f&of thafiX= A eletA FErty BY Ho, Y] RFE2 7

14.2.4 DEFINE_SPLIT ¢} DEFINE_ PEEPHOLE2

DEFINE_INSN 9} 5 AFsFA] 2, template 7} & A]5FA] 911, alternative S5 A 3}A] b=
d—output_format & INSN_.OUTPUT_FORMAT_NONE & A A #Ht}.

14.3 =9

o] =& 7ML compiler target machine < ] 3 machine description & ¢ 12

gk

o}
1. DEFINE_INSN ¢} DEFINE_PEEPHOLE & $] 3%} template & A4 3t}h o
Aol 52 Pz Aol B0, Tomplate 7} * 2 AT A9k B4, @ 2 A2
2 A=,

2. Machine Description o] A A}-& % &= predicate S 1 ] 3} extern A1 prototype = A A st}
3. Index code number 2 A HH ‘struct insn_data’ ¥ <d. t}2-9 W& E 33t}

e ‘name’ = 3T pattern 9] o] E. o] 5] QU AF o] 5] FojA}

e ‘output’ = output template &2 template E2] output B} &, output function < &1 ¢t}

e ‘genfun’ = argument & 502 operand 2 3l pattern 2] body & A Al 5} function o]t}

e ‘n_operands’ = 3T insn £ 9 3} pattern Y distinct operand 2] £ A}

e ‘n_dups’ & insn & pattern oA Y EF}E match.dup & A4, o] AL insn 7} AAH & Gu}
U B2 ‘recog_data.dup_loc’ & A|st=%] Wl &)

L.

e ‘n_alternatives’ = Z+ pattern 2] constraint o A] alternative 2] $=*}o]t}.

L.

e ‘output_format’ = ‘output’ o] < type & Al A w3t}
e ‘operand’ = 3| insn £ ] 3 operand data v} € 2] base o]t}.

insn_data & P w), s oF & Aol EAB=T, ol 5ol EAFA A Fpelrh
DEFINE_INSN &< DEFINE_EXPAND, DEFINE_PEEPHOLE, DEFINE_SPLIT,
DEFINE_PEEPHOLE2 % &% rtx o th3} o] 2 o] 23} %}g_ Ao S offset 2 ESA o]
‘%“% t\'l—x: 1:‘", 0]%01 %A:‘t insn E Z{E]?‘S]—7] ﬁoﬂ i‘]ﬂt}y\ﬁ last_name _,,].’ 53‘_]]] ]% ] _1‘;_._ Z'_]\ q_
S0 2 o]F o] &R+ next,name S 7lvto 7 3hr}.

4. fJo| A ‘operand’ o] ]3| AF&= & ‘struct insn_operand data’ 8] €

L.

e ‘predicate’, int-valued function, = ©] operand & $] 3} match_operand predicate ©]T}.

L.

e ‘constraint’ = ©] operand £ 9|3} constraint ©]T}. ©] AL 2 A match_operand Y register
constraint £ o] Ve 78‘—?—01] ok &) shrt.

e ‘address_p’ + ADDRESS rtx W ol operand E°] Eoltt= A
o] -2 match_operand rtx & ol register constraint E°] &

2 on gt
A5 2%,

fu

e ‘mode’ = operand 7} 7} 2™ 3F+= machine mode ©] T}
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e ‘strict_low’ = STRICT_.LOW_PART o =

e ‘climinable’ = MATCH_OPERAND ¢ ¢
oty zrolt}h; MATCH_.OPERATOR & 2
operand S gkol 0 o]th

3H5] = operand 9l T3l 0 ©] obd Frolth.
= oln

3] L®lA © 2 match ¥ = operand Soi T OH 0 o]
o] reglster elimination 5 ¢l WA o2 & o= =

Insn 9] code number = T<=3] machine description o] A 2] 9 x]o]t}; code number 52 Z+ description
entry 9 tal] x4 o2 &35 1, code number &= 0 &2 A &3} 28] 4], machine description W
o L
= entry —

(define_insn "clrdf"
[(set (match_operand:DF O "general_operand" "")
P g p
(const_int 0))]

"clrd %0")

25 WA entry 24 =23}, insn_data[24].template = “clrd %0” ©] 1L, insn_data[24].n_operands & 1 &
A74E otk

14.4 FXA
ofEfje} 2 FRA7} o] TR AMEH T

/* & £ instruction £ °| A2 ¥ e operand £

gee ATl cHEhN Mg ctere My v,
Tt WYL T machine o AL AN A/

T T s BT
o

(Tl

wjo

" W e operand

#define MAX_MAX_OPERANDS 40
/* °| chain °l| $ =] 7 output o operand £ °| & 2 & FEEL NF T, */

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 °1™ null operand & ~IT A2 AEFT=F. x/

static struct operand_data null_operand =
{

o, o, "", "", VOIDmode, O, O, O, O, O
3

static struct operand_data *odata = &null_operand;
static struct operand_data **odata_end = &null_operand.next;
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/* recog.h “l constant £ Y= 2AFCAF T, */

#define INSN_OUTPUT_FORMAT_NONE 0 /* abort */

#define INSN_QOUTPUT_FORMAT_SINGLE 1 /* const char * */

#define INSN_OUTPUT_FORMAT_MULTI 2 /* const char * const * x/
#define INSN_OUTPUT_FORMAT_FUNCTION 3 /* const char * (x)(...) *x/

/* ©°| chain °l S =] 7 output 2 £ & T2 E 7% e =l, insn 9 code number

s oAgs At #/

struct data

{
struct data *next;
const char *name;
const char *template;
int code_number;
int index_number;
int lineno;

int n_operands; /* °] insn °F A °fe operand £ MH x/
int n_dups; /* Pattern °1* match_dup °F £ ¢ X% */
int n_alternatives; /* 2F constraint °l* alternative &< %
int operand_number; /* Big array ©lI* operand index. */

int output_format; /* INSN_OUTPUT_FORMAT_*. %/

struct operand_data operand[MAX_MAX_OPERANDS];
};

/* °] Y% % insn chain & FA™ link & = 215, */

static struct data *idata, **idata_end = &idata;
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Al 15 A  genpeep

Machine description © & Y- E| peephole & A3} E 43 code

il
e

k=g

15.1  #5 %y

DEFINE_PEEPHOLE ©] MD ol 9& 7o 2 &g 3t=t], 3] i386.md o= DEFINE_PEEPHOLE 2]
% AH831A ¢kal, DEFINE_PEEPHOLE2 of thaj X 2k AF8-317] w2 e o] A2 A= A2 &4
BHA] 9=t
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Al 16 2 genpreds

Machine description 22 F¥ ofefe} 22 YWE&E A4: - 24749 HH EF insn name 55 9

insn_code_number < A& 22 CODE_FOR.... & T1E.

16.1 zE WUy

o

Target machine (7] A+ i386.h) ol A<= o] 9+ PREDICATE.CODES W32 & 7|Wto 2 3|4

tm-preds.h & 444 é+=1], PREDICATE_CODES |32 &= t}h-&3} Zto] A ojx o] gt}

static const struct {
const char *const name;
const RTX_CODE codes[NUM_RTX_CODE];
} predicate[] = {
PREDICATE_CODES
};
/* 1386.c “ll predicate £ °l PHE =& code £ FHTh=F. %/

#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}},
{"constO_operand", {CONST_INT, CONST_DOUBLE}},
{"constl_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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\
\
\
\
\
\
\
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\
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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
3,
{"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}},
i33:

PP G O O L A A L A A A A A A

16.2 $prefix/gcc/tm-preds.h

/* Generated automatically by the program ‘genpreds’. x*/
y by prog genp

#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 constO_operand PARAMS ((rtx, enum machine_mode));

extern int constl_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
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern
extern

#endif

#endif

int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int

mmx_reg_operand PARAMS ((rtx, enum machine_mode));
reg_no_sp_operand PARAMS ((rtx, enum machine_mode));
general_no_elim_operand PARAMS ((rtx, enum machine_mode));
nonmemory_no_elim_operand PARAMS ((rtx, enum machine_mode));
g_regs_operand PARAMS ((rtx, enum machine_mode));
non_qg_regs_operand PARAMS ((rtx, enum machine_mode));
fcmov_comparison_operator PARAMS ((rtx, enum machine_mode)) ;
sse_comparison_operator PARAMS ((rtx, enum machine_mode));
ix86_comparison_operator PARAMS ((rtx, enum machine_mode));
cmp_fp_expander_operand PARAMS ((rtx, enum machine_mode));
ext_register_operand PARAMS ((rtx, enum machine_mode));
binary_fp_operator PARAMS ((rtx, enum machine_mode));
mult_operator PARAMS ((rtx, enum machine_mode));

div_operator PARAMS ((rtx, enum machine_mode));
arith_or_logical_operator PARAMS ((rtx, enum machine_mode));
promotable_binary_operator PARAMS ((rtx, enum machine_mode)) ;
memory_displacement_operand PARAMS ((rtx, enum machine_mode));
cmpsi_operand PARAMS ((rtx, enum machine_mode));
long_memory_operand PARAMS ((rtx, enum machine_mode));

/* RTX_CODE */

/* GCC_TM_PREDS_H */
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A 17 A genrecog

Machine description 2 ZH B insn 2 rtl & Q1A 5}+= code & YA

17.1

z2s U

DEFINE_INSN 2} DEFINE_SPLIT, DEFINE_PEEPHOLE2 & A 2] gt}

17.1.1 DT_*

MATCH_PARALLEL € 7%, DT_veclen_ge & @ struct decision_test 7} A4}
MATCH_OPERAND

MATCH_SCRATCH

MATCH_OPERATOR

MATCH_INSN

A9 ) rtx 9 predicate 7} A AL, DT pred B & struct decision_test 7} A4 = t}.
Operand ¥ rtx o] 7] wj&ofl DT_accept_op E 3} F o It}

MATCH_OP.DUP € 7%, DT_dup & W= &, DT accept_op 5 &It}
MATCH.DUP ¢ 74-%-, DT_dup & 2<¢th

o] 9]¢ rtx & FolA, T rtx AAEY] class 7} 4’ o] AL ghol 0 & B¢, DT elt zero_int & &< th.
149 A% DT elt_one_int & E<QIt}

o] 219 rtx % %Oﬂ A, WG rtx © Z]“v/] class 7} ‘w’ o]a ko] 0 € A%, DT elt_zero_wide_safe &
29t 1 ¥ A% DT eltzero_wide & &9lt}.

o] 919 rtx § T ANA, T rtx AAEY class 7} ‘E 4 A%, DT_veclen & E<lth

ol A FAY rtx o] ht & rtx & 2F A2 1, CODE 7} UNKNOWN o] opd A2 DT _code
£ EZ 9t} =3 MODE 7} VOIDmode 7} o} 73‘—?—7 DT_mode & E<QIt}.

ok ) rtx o] gk F344 Q1 pattern Q1412 f1gk 27 C x84 0] 9l A9, DT ctest & &
Sp=
3 rtx o] 3 BE A7 BY F$, ulA] 2 struct decision_test E9f] DT_accept_insn & £ <1t}

17.1.2 maybe_both_true () &9 7%

olzfe] D1 & o] a9 A WHA] Q1 xlo]1, D2 = WA QA x}o]tl. B struct decision_test ©] T}

— D1 9 DT_* 7}, D2 9 213} 2= 4+

DT_mode, DT _code, DT _veclen, DT _elt_zero_int, DT _elt_one_int, DT _elt_zero_wide,
DT _elt_zero_wide_safe & %] 2] gt}

— D1 ¢] DT_pred ©]1, D2 7} DT_mode & 7%
D1 9] predicate mode 2} D2 2] mode 7} ZA] €11, D1 9] predicate 7} address_operand
7 obd A true 7} obd O 2 02 WG

— D1 o] DT pred ©]37, D2 7} DT_code & %
D1 ¢ predicate 7} 7Fd & Q= ZE=7F D2 & A ZE A% 0 o] obd ghs W3
t}.
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— D1 o] DT pred ©]1, D2 7} DT _pred ¥ 7%

D1 ¢ predicate 7} 7}2 4 9= Z =9} D2 9
d gre aaac

— D1 o] DT_veclen ©] 11, D2 7} DT_veclen_ge & 3%

ol

12 390 0] of

pas)

o}

5

i)
rlr
pacy
)
;O

D1 9 veclen 7} D2 Bt} I ALY oW 0 o] old kS wisk3io)
— D1 o] DT_veclen_ge ©] 11, D2 7} DT _veclen & 7%
D2 2] veclen ©] D1 Bt} 37U 222 0 o] o} k& wishsict
o (oA 1) o] 7} true € wh= Thd 22 A4S d B,
{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

o}

{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 ©] o] F0]x £2] R&52 tha3t 2t

{code=set} O 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=(const0O_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 + eltO_ws=0
+ c_test="TARGET_64BIT && ..." + A_insn= (1,0)} 12 n -1 a -1

o (oAl 2)

{pred=(reg_or_O_operand,SF) + A_op=0} 3 n -1 a -1
{pred=(reg_or_O_operand,SF) + A_op=1} 4 n -1 a -1
{c_test="! TARGET_SOFT_FL..." + A_insn=(0,0)} 5 n -1 a -1

o}

{pred=(reg_or_O_operand,DF) + A_op=0} 9 n -1 a -1
{pred=(reg_or_O_operand,DF) + A_op=1} 10 n -1 a -1
{c_test="! TARGET_SOFT_FL..." + A_insn=(1,0)} 11 n -1 a -1

TFeF maybe_both_true_1 I} maybe_both_true 2 7} -1 & ¥F3Fsichd, true & 4 Ao} 2= 71F S s
7] w2 ool tgt HEst AtS A E true € 5 Ao} B 7HH ] = struct decision_test 9]
3] 5= (3 decision_test & D1 o2} & W], D1—success.first 2 1 2 H linked list &) & 7
Atgto 74 Bk of BE 7hE]H, o] w2 & maybe_both_true_.1 3} maybe_both_true_2 7} 1 < 4}
st w vt true 2 o AZTh



17.3 Merging ©] o]Fo]x]7] A AT

17.2 Merging o] o]Fo|x]7] A

e make_insn_sequence () $4E EHA A7 o] Roj e, HEAY BES A7 insn o e 3
struct decision_head 7+ Z A& &A= ZA o] B Z oty DEFINEINSN 9 7%, make_insn_sequence
() &2 FWA| < x}= RECOG 7} =1, DEFINE_SPLIT ¢ 7% SPLIT, DEFINE_PEEPHOLE2
o 49 PEEPHOLE2 7} Ht}.

o 9 Al rtx (DEFINEJNSN ¢} DEFINE_SPLIT, DEFINE_PEEPHOLE2) £-2 = pattern & 7}
A3 =], $A validate_pattern () & EOH A 3 pattern o] it AF S g shrh

e °|A| add_tosequence () &+5 3| A, 3 pattern 2] ZF rtx &
decision_head & A4 5 =4, -4 FHo7 o] g7t vigel= A o
decision FZA| o)™, FHA QAAE F+= struct decision_head o] AFHTHE 2L A S0 Soj71A &
t}.

— o] 4= ZhZbo] ¥R SE rtx vhoh, 2of tf 8 struct decision & a AR
o] struct decision_test F+ZAE g F8 0] UL BF, o I ‘/H—roﬂ At 3k
Hol ¥

- a8 5]"'401] < rtx Sl thall AAH o= qHE 3y sirt

e THeF PATTERN o] QA5 7] 9 RipHoz grEafo
gy R g o 2 wEo A struct decision £Z AL A4 g~
decision_test +Z A& &5t A7 stch

m,
=1}
rr

M~
7]
r 4
1>

(o]

o mX| 2O 2 WE0] A struct decision FZ A AZE B AE Z9 DT accept_insn &3 struct deci-
sion_test X A& =t}

17.3 Merging ©] o]Fo]x]= Z9}

e merge_trees () &5 F3) A merging ©] F decision o] t3l] o] F X =d], 2 YL |2 A} o}
23 Zo] 5 decision o] ti3]A] merging l}xé% AwsE = o 44 old & & 2 9L = It o
o] Al A2, A3, .. 52 B1, B2 B3, .. = 2% = wWso|}

Al: {code=set} O 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

Bl: {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
o A7}

Cl: {code=set} On -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=(constO_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
CO: {code=const_int + elt0_ws=0
+ c_test="TARGET_64BIT && ..." + A_insn=(1,0)} 12 n -1 a -1
17.4 &9

17.4.1 factor_tests ()

o factor_tests () 7 SEH UES W=, BE insn 7} A2 7F & Aol A TEH W, 1 A4 <1 merging
o] o] F o] A J W recog_tree o] DEFINE_INSN of] #3F & decision E°] 9] 7} 9J

o o] oA 2 AF merging = =], = WA U 2k

1. recog_tree ol ¢1+ first FE| last 77]-?<] for RS £33 HA A& s, AHA decision I
=9 A demswn recog_tree o A E 2|3t}
2. 2" F 7Hv/] decision |4 Z}Z} toplevel ©] decision_test 7-&°] & 7] o]A IS F
3= test 52 ZEtUA /\Hi—v— decision & = &, 3F9] decision F-Fof F7}3stt}. of| &
SRk R

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

9} Z-& decision ©] kil 7Hg S o, (8H9] decision H52 Agetint) b3 22 BF
o7 WAAI
{code=parallel} 269 n -1 a -1

{veclen=2} 10828 n -1 a -1

3. I8 ¥, o] F decision & merging_trees () &5 ©] 83} merging & A=t}

. ©1A] @A) level o] 4] ©] % decision o] T} # merging o] ©] 50} T, 3916 £ 5= decision
Sl | A = merging = xﬁﬂ Aoz s}

17.4.2 break_out_subroutines () ¥4

o AAAN TE2 F3lAl, A HEAD (o] T2 AWAA Q1A o 649 node 59 ATE Foh=t,
814l node S°] ko] W& uf, AA| AAH = insn-recog.c FFLolA F2H 519 FHOoE A
=5 wrETh 289 7ol H& Aol 89 node 59 A4oln], SUBROUTINE_.THRESHOLD 3
of upe} s A =d o] AL $pregix/gee/genrecog.c 3FA ol 100 &7 A A= o] Urt.

17.4.3 find_ afterward () ¥

o o] SFol A decision o] A 2 4 afterward 2} need label & A AQ3HA H=d], AAFH = 7152 ¢}
=3 2ot

— afterward & 1 101] Z 7 3}+= decision &

= aybe _both_true () T2 HAEE 3t & o] &
WS3= Ao QS A afterward 7F 2 A (&

ar

(

o

= I

Ht} (£ & p—subroutine_number 7} A& 2L
d () 59 FHA QAAE E0]& real afterward Zk
) 3 1885} 7] Aol ojH -2 decision 2]

o] & W= 7-1 o] 3;11:1 2}5, find_afterwa
o] Eo71A " t}.) oFdl+ find_afterward
Bolth 2% A2 H2 2] Wk,

s 1o

A=
2
"=

rlJ



{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 + e1t0_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
{mode=V4HI} 7564 n 7568 a -1
{mode=V2SI} 7568 n 7572 a
{mode=V2SF} 7572 n 7576 a
{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 () $+4= 2|7
7} &7 decision ¢ number ¢

tlo rie

{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

— need_label ©] Zt&

C Ed40] BE
49 4 ded, 2dds 2de o
)

A Z2uff A3l mhel 54 decision node o] ko] A
Z

=
A =~ = alternative & 22 A%, 3l alternative =

* write_switch () &4& A SWITCH ++&#& ©E ul, CASE £-2 DEFAULT 4 goto ¥
o] ZA1%t}d, 1 3 decision node o] 3l A= needlabel ©] 1 & AR = Zo] FQ

ot
* write_action () TS T A
need_label ©] 1 2 AA= &= Zlo] E23r)
17.4.4 simplify_tests () T4

e Zrnode 5= AMFAHLE AHHEHA, DT pred £/4<= 7% node & 2
DT_mode &2 DT _code 7} 9Qo™ Zretdith o & Z
o,

{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

olgf e} Z& DT mode & <8, "mode=DF” = Az} Z T}

{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 () 4

o A7 A LS R writesubroutines () F+E TE5, 71 59 node & o] F 3 Fof,

=~
=0 At otef 2t 22 node 7}

H} o
=

goto o] AA4E uwl, 3| decision node o tha|A =

#
)

-

E
(oW

B

X,

3% 1S,
flo 2,

2 whA

L WA, 3| node 2] subroutine_number & 7 A}3tt}. = head—first—subroutine_number %S A A}
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gttt ol Al break out subroutines () &5 o]-&3to] st AP S WEo] FRhew, o] grol
0 Htt agd, & ZA A=t Writefsubroutme () g =8t

= AT =YRE A HH, &
A A Z output Ht}.

e write_subroutine () o= st A A A J‘
head—first—tests = Oﬂ g st JH = write_tree () T4

— E4FA ARRE = W] A9 = max depth 9F ¢

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

rtx xO0 ATTRIBUTE_UNUSED;

rtx insn ATTRIBUTE_UNUSED;

int *pnum_clobbers ATTRIBUTE_UNUSED;

D.u —I-f uoi'
.ﬂ

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;

- 99 umo] E?JTolrt] x1 7 x7 o] max.depth & Z 7)o w2} Z2A =& 24 o], map_depth
Zrol 79 AL 9ok Zol 7MY W AT

o write_tree () S0l A change state () &S o] €319, ZF node o B3t depth & A AF3}o] output
Sla, AA| Z-E level ¢l node S0 2L write_tree 1 () g2 @t}

pal

st &
— change state () $h=of] o3l A3}, decision node 2] position & Ft W3l we} th2d|, 7t
2

&
7}o] 7 9ol whet obehol 2L o] A AT
@ x1 = XEXP (x0, 0);
w x1 = XEXP (x0, 1);
@, w110 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);
o7 w1 x1 = XEXP (xo, 1);

“r g x1 = XEXP (x0, 0);

“17 5 “1g” x2 = XVECEXP (1, 0, 0):

“la” — “0” | x1 = XEXP (x0, 0);

“la” — “la0” | x3 = XEXP (x2, 0);

“1a0” — “lal” | x3 = XEXP (x2, 1);
(x2, 0);

b

“lal” — “la0” | x3 = XEXP

)

e write_tree_1 () 2] A9, whoF 24 & SWITCH &0 &
node o thak C ERAAL AT} switch FELS S/ A%02 22 ol

oﬁ
o
=
=
&
UJ
2
s
=
e
+
i
Z fof
o
Eoy

e ZF node © EH§ C %2842 write_node () oA AT YRR if 7E2 A A3H, write_cond
5 -

() Egoll A= if ol E17F 27 -& ouput 3FH, write_action () T = T F+Eo] true & 43
< Ayt statement Z A3}

e decision node 9l afterward 7} A& -9 write_afterward () <& o]&3}to] | branch AR E
output 3t}
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F 6 41¢ ol3E AN the 3t 22 elA thshA AEE TSt

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;

$19] oAl insn-recog.c LA B 5 e dukF <l pattern 22, o] AT = ST ot}
AN A=, AR decision 2] number ©]T}.
=

o 1 AR &2 write_tree () &<
e , change_state () <<l 4] output Ht}.

o 2 WA £2 write_tree () &

o 3 WA &2 write_tree () oA TEH, write_tree_1 g4-2] write_node () 2] write_cond () &
2ol A output H T}

e 47 7T WA £2 writenode () &2 write_action () &< A] output & T}

o 879 WA &2 writetree_ 1 FollA ZTEH writeafterward () &<l output =, 8 WA} &2 o
2 o) n@% change_state () 3ol A] output Ht}.

17.5 Debugging

| rtx o] thsk A== decision °] st debugging A HE o] §3}7] 9138 A= $prefix/gce/genrecog.c
of A= o] Q& debug_decision () $4=2} debug_decision_list () Sl t|A Lol R 7] ulghc].

(define_insn "cmpdi_ccno_1_rex64"
[(set (reg 17)
(compare (match_operand:DI O "nonimmediate_operand" "r,?7mr")
(match_operand:DI 1 "constO_operand" "n,n")))]

"TARGET_64BIT && ix86_match_ccmode (insn, CCNOmode)"
"Q

test{q\t{%0, %01%0, %0}

cmp{aX\t{%1, %01%0, %1}"

[(set_attr "type" "test,icmp")

(set_attr "length_immediate" "0,1")

(set_attr "mode" "DI")])

olo] LR AL th& I 2L decision ©] A H T}

{code=set} O 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=(constO_operand,DI) + A_op=1} 4 n -1 a -1
{c_test="TARGET_64BIT && ..." + A_insn=(0,0)} 5 n -1 a -1

$19] decision & merging ©] o] F0]x] 7] He] ®{o|t)
17.6 F=xA
ozl e} e zA 7} o] ZE oMo A AL H T}
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17.6.1 genrecog.c ¥}

/* Decision tree £ 2 listhead. Node °l| =H®F alternative £ £
doublely-linked list & S * S M $ =% merging * T Tra ol &
node & # T & A, */

struct decision_head

{
struct decision *first;
struct decision *last;

};

/* Single test. 5 accept type £ 2 per-se T test I °r-l =T,
T &% IS tree merging °l F T CIF7 =HE o, <IN
FFre A BEICTE. */

struct decision_test

{
/* Node °l T 5 = test 2 T °l

struct decision_test *next;

rQ

2= linked list. */

/% °l type £ I SIS F2 A te 2% Mgl A= AT/
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 2| machine mode. */
RTX_CODE code; /* Test T code. */
struct
{
const char *name; /* £ & o predicate. */
int index; /* ‘preds’ £ 2 -1 ¢ index. */
enum machine_mode mode; /* Node & < % machine mode. */
} pred;
const char *c_test; /* A2 F Al test. */
int veclen; /* Vector & 2°. x/
int dup; /* 2 SHgQl operand & P1E . */
HOST_WIDE_INT intval; /* XWINT € XINT @ Jr.. x/
int opno; /* °1*1 ¥ operand UX. =x/
struct {
int code_number; /* °PH*| = insn number. */
int lineno; /¥ Insn & 932, x/

int num_clobbers_to_add; /* % 7IE CLOBBER £ < JM%. x/



17.6 FXA
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} insn;
} ou;
};
/¥ FPFHY insn 22 AT A decision tree F SI°ISF FE M. x/

struct decision

{
struct decision_head success; /* Test & 2 °F node &. x*/
struct decision *next; /* Test 2l 0%t node. */
struct decision *prev; /* °SF node f =T SI2= WS =|
A1 = Tt node. */
struct decision *afterward; /* Test &2 TF node °| = 2,
Successor 2| 2™ node &. */
const char *position; /* Pattern “1M 9 * % =g TI.. =/

struct decision_test *tests; /* °| node ¥ test £. x*/

int number; /* Node Y12, label °I *Ig g */
int subroutine_number; /* °] node I *l &I subroutine 2 W% x/
int need_label; /* Output *| label °| Zl= . =/

};

2 ol A next £} prev = merge_trees () S5 AP 3HA A A= =d|, 5712 decision D1 7} D2 & merging

St AN AS O A BA gt RS BARYL
oJFol A e B AMG F257] Hhety.

E=)

/* § =l subroutine =% M7* type £ & % AT. °TtE insn VHE A=K
Sfe °f-f: slplit insn £2 9 °l, “1°* °I“I: peephole-type % X% g g
ST WOl 2O, I Ol type ° AT AT AT, x/

enum routine_type {
RECOG, SPLIT, PEEPHOLE2
s

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

/* °] table £ recog.c °l T =& predicate < match € 7I5 d° AUx rtl code
L9 T YT, FH ‘maybe_both_true’ & tree node T g 3 pair £l
2Tt match £° € & e EUANC 2FTF F&e SFTT A
°SlAe Mg T, =T, 2reF predicate f 2 E °r-r9] code PF match
g 4 AU, $= & predicate T =12 = & node °l ®lY code &
hardwire 2 & < =F. =%/

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

A2 AAE o] At} 9o A9 Merging ©]
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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"

s
#define NUM_SPECIAL_MODE_PREDS ARRAY_SIZE (special_mode_pred_table)

17.6.2 i386.h 5}

#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}},
{"constO_operand", {CONST_INT, CONST_DOUBLE}},
{"const1l_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}},
{"qg_regs_operand", {SUBREG, REG}},
{"non_qg_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, UNEQR, UNLT, UNLE, LTGT, GE, GT
1,
{"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}},

A4

/* insn_code_number # 2% “I 2 & name "I S TT=F. =%/
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 & & °I °|2 TS5 T SIS node VIX. %/

static int next_number;

/* insn_code & A2 Y g HT. %/

static int next_insn_code;

/% Sl CHAeMD ot 2e 2UAE Mecl, 2% NG ArgE . «/

static int next_index;

/¥ ST CHA Y =H 2 FE A2 depth & I °HM $ =17 °FS 2} subroutine
AN PFY W4T DO YA At #/

static int max_depth;

[+ A ChH =3 SlE pattern o M FUL. #/
static int pattern_lineno;

/% %2 WAL x/

static int error_count;

static const char *last_real_name = "insn";
static int last_real_code = 0;
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