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enum rtx_code {
UNKNOWN, NIL, INCLUDE, EXPR_LIST, INSN_LIST,
MATCH_OPERAND, MATCH_SCRATCH, MATCH_DUP, MATCH_OPERATOR,
MATCH_PARALLEL, MATCH_OP_DUP, MATCH_PAR_DUP, MATCH_INSN,
DEFINE_INSN, DEFINE_PEEPHOLE, DEFINE_SPLIT, DEFINE_INSN_AND_SPLIT,
DEFINE_PEEPHOLE2, DEFINE_COMBINE, DEFINE_EXPAND, DEFINE_DELAY,
DEFINE_FUNCTION_UNIT, DEFINE_ASM_ATTRIBUTES, DEFINE_COND_EXEC,
SEQUENCE, ADDRESS, DEFINE_ATTR, ATTR, SET_ATTR,
SET_ATTR_ALTERNATIVE, EQ_ATTR, ATTR_FLAG, INSN, JUMP_INSN,
CALL_INSN, BARRIER, CODE_LABEL, NOTE, COND_EXEC, PARALLEL,
ASM_INPUT, ASM_OPERANDS, UNSPEC, UNSPEC_VOLATILE, ADDR_VEC,
ADDR_DIFF_VEC, PREFETCH, SET, USE, CLOBBER, CALL, RETURN,
TRAP_IF, RESX, CONST_INT, CONST_DOUBLE, CONST_VECTOR,
CONST_STRING, CONST, PC, VALUE, REG, SCRATCH, SUBREG,
STRICT_LOW_PART, CONCAT, MEM, LABEL_REF, SYMBOL_REF, CCO,
ADDRESSOF, QUEUED, IF_THEN_ELSE, COND, COMPARE,
PLUS, MINUS, NEG, MULT, DIV, MOD, UDIV, UMOD, AND,
IOR, XOR, NOT, ASHIFT, ROTATE, ASHIFTRT, LSHIFTRT,
ROTATERT, SMIN, SMAX, UMIN, UMAX, PRE_DEC, PRE_INC,
POST_DEC, POST_INC, PRE_MODIFY, POST_MODIFY,
NE, EQ, GE, GT, LE, LT, GEU, GTU, LEU, LTU,
UNORDERED, ORDERED,
UNEQ, UNGE, UNGT, UNLE, UNLT, LTGT,
SIGN_EXTEND, ZERO_EXTEND, TRUNCATE,
FLOAT_EXTEND, FLOAT_TRUNCATE, FLOAT, FIX,
UNSIGNED_FLOAT, UNSIGNED_FIX, ABS, SQRT, FFS,
SIGN_EXTRACT, ZERO_EXTRACT, HIGH, LO_SUM,
RANGE_INFO, RANGE_REG, RANGE_VAR, RANGE_LIVE,
CONSTANT_P_RTX, CALL_PLACEHOLDER,
VEC_MERGE, VEC_SELECT, VEC_CONCAT, VEC_DUPLICATE,
SS_PLUS, US_PLUS, SS_MINUS, US_MINUS, SS_TRUNCATE,US_TRUNCATE,
PHI, LAST_AND_UNUSED_RTX_CODE

};

9] 7 element o A& o] A 729 16 & Fstd 2 Zojth

enum reg_note °f hsfA] AH K72 A} o] G ARE= ] insn 7} oJ2] REG E°llA F91& o224
F S v A=A o Y& note £ list S 7FA 2 Utk 0] AL EXPR.LIST rtx £9 chain o] ™, F=H#)
operand = chain pointer o] 3 H | operand HE REG o]t} EXPR_LIST 2] mode field & A A
machine mode 7} o}'d enum reg_note | A 2] gt =gt itk

o Ir
kum&

enum reg_note
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REG_DEAD = 1,
REG_INC,
REG_EQUIV,
REG_EQUAL,
REG_WAS_O,
REG_RETVAL,
REG_LIBCALL,
REG_NONNEG,
REG_NO_CONFLICT,
REG_UNUSED,
REG_CC_SETTER, REG_CC_USER,
REG_LABEL,
REG_DEP_ANTI, REG_DEP_QUTPUT,
REG_BR_PROB,
REG_EXEC_COUNT,
REG_NOALIAS,
REG_SAVE_AREA,
REG_BR_PRED,
REG_FRAME_RELATED_EXPR,
REG_EH_CONTEXT,
REG_EH_REGION,
REG_SAVE_NOTE,
REG_MAYBE_DEAD,
REG_NORETURN,
REG_NON_LOCAL_GOTO,
REG_SETJMP,
REG_ALWAYS_RETURN,
REG_VTABLE_REF

};

$1 7} element S0l thet A2 ofef o} L.
REG_DEAD

REG U] gte] o insn oA Stk (5, o] 22 ol 4 of insn ol 4 B2 57 9kch) v REG

7} o] insn Yol AA = o] Jtid, REG.DEAD note &=, 218 Z oA vh Aekd 5 A
REG_INC
REG £ #5278 A0 $& A5 gad,
REG_EQUIV
AR A O Z insn 2 AWIIC}; insn 7} register & constant 3t L W EE FAp L A
o7 HdA3s dobr) wheF register 7} stack of spill ﬂ o] A A A4 "% IAL thA| s oFgt
sttt REG.EQUIV 9] content 52 453 &2 WEg FAQAM, o)A v&E 22 F=

7FA 2 98t SET 9] source &= thE ,\O]E} REG_EQUIV note
£ pseudo-register 2 EALStE W@ o] Ao YERE % =, ke o] AR 717 S
pseudo-register 2 F 1 Y=t AFRE $ = W EY F4A7 2T 47 s o

REG_EQUAL

EH] A7) ok A AR H rtx & 22 A5 A stalE REGEQUIV & vjesitt. 19 715
°ﬂ AL substitution & Y8 AFEE 4 A T cse A= AFRE £ Qh
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REG_-WAS_0

©] insn | A 9] register set ©] o] W3 Aol 0 2 7}A 2 YT} note & content E2 0 2 A 5}
T Y insn o] th ek T insn 7} AHAEH QA Y 52 NOTE 2 749 ¢ thd, REG_WAS.0
+= H] 2% A olt}. REG_.WAS_0 note & AAZ EXPR_LIST 7} o}, INSN_LIST o]t}.

REG_RETVAL

o] insn += return ZtES 913 hard reg £ library call ¢ return-value & £A}3t} ©] note &=
A A Z INSN_LIST o] 1 call & 3l argument 52 AASt=0 AAE = AAA insn & 712
2t} flow.c & 24 ZA37} dead = 312 wff AA) library call & AHAI3H7] &) o] AE AHS
shol.

REG_LIBCALL

REG_RETVAL 9] utt}: library call &) AW insn oA dojuty, REG.RETVAL & 71X 1
JdE AL 7t= ©] note &= =3 INSN.LIST o] th

REG_NONNEG

4 A A~ E = containing loop 5 <F 34 nonnegative ©|t}h. o] AL branche & Wol A AH&E =
o], o] 2 23] 0 &2 E}+= decrement 2} branch instruction £ ©] "X o} & 4 ¢t} md 3}
o] ‘decrement_and_branch_until_zero’ 2h= ©|5 2 2 WWH insn 3] € o] BIEA] £ 5Fo]of
stm, 2187 g2 AF o] AL Amst MR ENE FUHE A ¢kZ Aot

REG_NO_CONFLICT

to] W& o] FHE]=! note W] register 9} ©] insn 9] FAH A Ato]o A= FEO] §& ot
REG_UNUSED

o] insn W register & ¢1413}3 IPAE AL E A kL AES b T
REG_CC_SETTER, REG_.CC_USER

REG_CC_SETTER ¢} REG_.CC_USER = Ztx} CC0 & A A3t AE3F= insn £9 %S
Ak BE, o] AE2 A5 A< insn 5012 27 8A T 2] branch ¢ delay slot U
ccO-setting insn &, 23] insn 9] o BALE T 2A8 o= == AL st 285
%, ©l note 52 o]¥ ohE FR3 AR E AAsH7] A&, 183 H 43 CCSTATUS & Qo
o|E 3}7] 93} code generation & FH &= AESS EF 7FE71th o] note & INSN_LIST

Solt}.
REG_LABEL

N 2 2

note = INSN_LIST o]t}
REG_DEP_ANTI, REG_.DEP_.OUTPUT

REG_DEP_ANTI 2} REG_DEP_OUTPUT &+ ZA} write-after-read 2} write-after-write 2] & 4]
& £¥37] 98] LOGLINKS Woll A Abg=ct flow o o8 4=+ LOGLINK o 3
type <1, Data 9] &A1 52 0 reg note TH 2 T AT}

REG_BR_PROB

REG_BR_PROB &= JUMP_INSN £33 CALL_INSN S| &=t} A3k 7HA 3 921, jump
£l sl A o] A o] taken branch ¥ probability ©]t}. call ol tha] A o] A o] return 34| 9%
< probability ©]t}.
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REG_EXEC_COUNT

REG_EXEC_COUNT <+ 7} basic block ] A WA insn 2} 2+ CALLINSN ¥ A WA insn ol
=T ©] 2 o] block o] Futi; wo] AP A=AE 7270t}

REG_NOALIAS
Call insn o] £+=T}; call ©] malloc-like o] ¥ W3 pointer &= tF2 o™ AL alias & 4~ T}
REG_SAVE_AREA

SETJMP_VIA_SAVE_AREA 7} true ¢l target ol th3ll, dynamic stack allocation ol 2]} /3
9 rtl & H A3} et AHEH

REG_BR_PRED
REG BR_PRED & JUMP_INSN £3} CALLINSNS Sof £t} 242 = A43ke] CON-
CAT = ‘”ﬂ'dr/]’ A WA= note & 3t branch predictor & YEF I FHAR| =

REG_BR_PROB note 7} AF23l+= 23 22 format ¢l branch 2] predicted hitrate & YERA
t}.

REG_FRAME RELATED _EXPR

RTX_FRAME_RELATED_P ¢l insn £l €4 ¢, DWARF o tjajAl= 250 292 %3}
O

=28 FAser n BExele t}. E-L rtx &= intuition Al AFR-H
REG_EH_CONTEXT

REG 7} &5 93} exception context & Zr1 92 7F= 71t} o] context + inline &5
o] o8] Zf5 =, 23 A AA| exception context S F=3}7] 93t code = inlining T 7}A]

Al g o] Atk
REG_EH_REGION

INSN 7} F<= exception region W ol &3l=XE YEPATE o] 212 o™ call ©] o™ region &
2 A A oF s=A & 7t2 7] &0 AFE-Eth REGION 0 £ call o1 AF dAAS gles 7=
71t} REGION -1 & 2 A 0] "A A4 9121, non-local goto & A3PSHA] S AUdS 7=
At
REG_SAVE_NOTE
scheduling A}¢] o] NOTE_INSN note S& #23}7] 98} haifa-sched ol A] A-&% T}
REG_MAYBE_DEAD
©] insn (prologue & st FE<1) 7} Ul AH8H A g 5 A+ 72 At en, 1A
1 insn < A ¥ = ”—ﬂ-%}i 7t2 71t} 2% prologue lH o]™ insn & AHA| 3= 212 error 9]

o 5

t}. & A parameter %L /\}E&; 2] oo (const {int 0) & "47§‘§_1ﬂr
REG_NORETURN

Call ©] return 3% ¢SS 7270t
REG_NON_LOCAL_GOTO

Indirect jump 7} computed goto TJAl non-local goto Y& 712 71t}
REG_SETJMP

°] note & FF+ ‘setjmp’ & ZtzZtoll thsf A= =, FH return & = Y= HIT Fpoll

sl A= A4
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REG_ALWAYS_RETURN
a4} return SF= call 52 7271t
REG_VTABLE_REF

Memory load 7} vtable 2 %32 7[27t)h 23 AL
(plus (symbol_ref Vtablesym) (const_int offset)) & 2]9] Z ot}

Z9 37} ofy note 9] 2724 NOTE_LINE_NUMBER field o] UEE & ¢l code &. $8= &

3l note code S Y3t A o 07 A7|ANE=0 S AFRSHA ¢S T st 2 AL ojuf 2 source line ©]
AAZ 0] 2 4\— 317] wjEoltH o] A & ozt (& 1) o] A2 %27t 2% CH+ translation
unit < 93k per—translatlon—umt constructor £} destructor = 93t code S WA uf L3}

DJ"* FAlo] 29 e | AL HANF stAU 7)o MER 3 F7HsoF St rtle W)

note_insn_name ¥ € ‘?i%‘ﬂ% S 4R upgh

enum insn_note

{
NOTE_INSN_BIAS = -100,
NOTE_INSN_DELETED,
NOTE_INSN_BLOCK_BEG,
NOTE_INSN_BLOCK_END,
NOTE_INSN_LOOP_BEG,
NOTE_INSN_LOOP_END,
NOTE_INSN_LOOP_CONT,
NOTE_INSN_LOOP_VTOP,
NOTE_INSN_LOOP_END_TOP_COND,
NOTE_INSN_FUNCTION_END,
NOTE_INSN_PROLOGUE_END,
NOTE_INSN_EPILOGUE_BEG,
NOTE_INSN_DELETED_LABEL,
NOTE_INSN_FUNCTION_BEG,
NOTE_INSN_EH_REGION_BEG,
NOTE_INSN_EH_REGION_END,
NOTE_INSN_REPEATED_LINE_NUMBER,
NOTE_INSN_RANGE_BEG,
NOTE_INSN_RANGE_END,
NOTE_INSN_LIVE,
NOTE_INSN_BASIC_BLOCK,
NOTE_INSN_EXPECTED_VALUE,
NOTE_INSN_MAX

};

NOTE_INSN_BIAS = -100
o] number €& EF 552 FAS} QA A3 Qs
NOTE_INSN_DELETED

o] note &= chain & H}Z 2 2 insn & 3| X|3}= Z o] HASA %2 uff insn E A A7) 93|
ARE-E T}

NOTE_INSN_BLOCK_BEG

NOTE_INSN_BLOCK_END

o] AL L lexical block 2] A] xl-er Z& ut3str] Ysi A=tk NOTE.BLOCK 2+
1dentﬂy'blocks reorder_blocks £ EiE}
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NOTE_INSN_LOOP_BEG
NOTE_INSN_LOOP_END

o] Z1& loop & 3 &< mark gtr}.
NOTE_INSN_LOOP_CONT
Loop A ‘continue’ jump 7} o] Fo] A= ALoj A A H T
NOTE_INSN_LOOP_VTOP
Duplicated exit test 2] A] 2o A A H T}
NOTE_INSN_LOOP_END_TOP_COND
LOOp o] 23] ol 49| conditional o] FF&of At o] A& AR loop FXAE o3l o}
Z1 th 4l o] loop rotation 9] lame form & A3 3l=t] A&t} 3 F note = rotation ©] &
E?ﬂ < #H7ldoh
NOTE_INSN_FUNCTION_END

-’Jr‘” oA ZA O] ARA jump Z A3}l o AHA|H =], 1 A7) urn statement glo] &
%> body & Z€ control ©] oA U2 4 922 SRS AASHE optimizer S A IIA|
71 % ojt}.

NOTE_INSN_PROLOGUE_END

CP

o] note &] £F = return insn =-& return label B2 A 4o 2 R WA HCTH HAS A
= re

o] Z1-& u}A] 9t prologue insn HIZ F FE9] point & mark 3t}
NOTE_INSN_EPILOGUE_BEG

o] Z1-& A WA epilogue insn HFZ & FE O] point & mark St}
NOTE_INSN_DELETED_LABEL

2] 7F 2FA A} 1 © user-declared label 2] F4of A E T}
NOTE_INSN_FUNCTION_BEG

°] note &= &9 AA body & A& 7270, &, EE parm & HIE F point + 159
home &, 7|} S5 2 & o|E% o] Hr}.

NOTE_INSN_EH_REGION_BEG
NOTE_INSN_EH_REGION_END

Exception handling region &°] AlZ8}il b= oA 9 note . Question W region & £
o1517] 915 NOTE.EH HANDLER £ A}-& 3Ht.

NOTE_INSN_REPEATED _LINE_NUMBER

£ line number note 7} output € wjuict WA HC} o & 51, o] 22 inline function & &
—Hoﬂ output = =4, gecov ol A —r‘ﬂ Aol X 2= E2¥ inline call & £&3}E= line 2 47 9
S| A o]t}

NOTE_INSN_RANGE_BEG
NOTE_INSN_RANGE_END

Live range region & A|Z/E 22K, Stack ol &4 pseudo 52 Y A| register 2 5
o}Z 4= 9lt}. NOTE_RANGE_INFO & AR&-3hth
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NOTE_INSN_LIVE

o] ™ register E°] AA live Q1A 7] £33ttt NOTE_LIVEINFO & AF&3H},
NOTE_INSN_BASIC_BLOCK

following basic block 2 ¢ st +Z A& 7] &E3tt}. NOTE_BASIC_BLOCK & A}-& 3%t}
NOTE_INSN_EXPECTED_VALUE

Location o M register 2] ©J 38 g5 7] 52t NOTE_EXPECTED_VALUE & AH&-3Ht; (eq
(reg) (const_int)) 2} Zro] A At}

A3 A A e To o Hoe

RTL W7hIE9 F8g A5 dpdos Asshe dduss
accessor & YEMY 21t}

const unsigned char rtx_length[NUM_RTX_CODE];
#define GET_RTX_LENGTH(CODE) (rtx_length[(int) (CODE)])

O

| Wgel Ao A s

rtx code 2 YEF o] 1o 1 code o] Y3t rtx 9 operand €9 ALE LHFYTh rtx
header data = iUL‘O‘]-X] 54Utk (code &} link &)

extern const char * const rtx_name[NUM_RTX_CODE];
#define GET_RTX_NAME (CODE) (rtx_name[(int) (CODE)])

rtx code 22 UYEHo 9lom C FAEE rtx TFHY ol ATt

extern const char * const rtx_format[NUM_RTX_CODE];
#define GET_RTX_FORMAT (CODE) (rtx_format[(int) (CODE)])

machine mode <2 2 g5 o] ¢9J 21 machine mode &] o] & A|Zg Lt} o] o] EL “mode”
TAE X 7:}3]’7(] k5 th

extern const char rtx_class[NUM_RTX_CODE];
#define GET_RTX_CLASS(CODE) (rtx_class[(int) (CODE)])

machine mode 2.2 U&= o] 91o™ mode & Zo|& ¥E 372 ATl
GET MODE_BITSIZE 7} o] A& A8tk

extern const char * const reg_note_namel[];
#define GET_REG_NOTE_NAME(MODE) (reg_note_name[(int) (MODE)])

EXPR_LIST insn 4 REG.NOTE & #3 o] &&.

extern const char * const note_insn_name [NOTE_INSN_MAX - NOTE_INSN_BIAS];
#define GET_NOTE_INSN_NAME(NOTE_CODE) \
(note_insn_name [ (NOTE_CODE) - (int) NOTE_INSN_BIAS])

Line number SX = NOTE insn & 3t o] EE.
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A 4 A %&ﬂ

o AL RIL S BRI AT RTX & 7] A3 AAD FEAL 0GH A FY24 G 4
& s —s}w.

RIX £ 27] 99 F2AE 2AE FAR dAAA D, o 24 B%e de stz Basoln, =
A= o2t 2ov)

typedef struct rtx_def *rtx;
typedef struct rtvec_def *rtvec;

o] #+2AE &34 RTL °] aﬂmoi A A Atk ofol] o] F FEA FAHLAE AWHAL $4 RTL
expression (“rtx”) 12 A& REE 3}A}.

struct rtx_def

{
ENUM_BITFIELD(rtx_code) code: 16;
ENUM_BITFIELD(machine_mode) mode : 8;

unsigned int jump : 1;
unsigned int call : 1;
unsigned int unchanging : 1;
unsigned int volatil : 1;
unsigned int in_struct : 1;
unsigned int used : 1;
unsigned integrated : 1;
unsigned frame_related : 1;

rtunion f1ld[1];

(-

PR s BE AT A9e the 2o

ENUM_BITFIELD(rtx_code) code: 16

N

o] expression 9] =&
ENUM_BITFIELD(machine_mode) mode : 8

o] expression ©] 7}A 3L 9= Y &
unsigned int jump : 1

INSN o] 4] whot o] 4] Alole] 32 WHE 5 Yrd 1.
MEM of|A] MEM_KEEP_ALIAS_SET_P.

INSN_LIST ol A LINK_COST_ZERO.

SET oj| 4] SET_IS. RETURN_P.

unsigned int call : 1

INSN oA gteF b & g8 22 4 dohd 1
INSN_LIST of| 4| LINK_COST_FREE.

unsigned int unchanging : 1

REG oA qheF o] 2349 gho] dA| &5 Ao MstelA] ka1, 4 Ao 17 0] Pl A
57} obdA s WA ST 1.
9ok memory 9] content S ©] AA4=o]H MEM of| A Zko] 1. o] A& o] expression 2] Zto] ¥l=
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A A5 QE o uBkA T

SUBREG ]| A 2FeF unsigned 91 promoted variable 2 8¢ 7] gchH 1.

SYMBOL_REF oj| A] ®}9F per-function constants pool oA} o]® A& F43}31 Qthd 1.
CALL_INSN of|A] gkeF 1A 9] const call & 2% 1.

JUMP_INSN of| A 2tek 17 o] B8 2 T o] A of 3}+= branch & F% 1. A3L 2] Z7}A] reorg
2REH F37; AHH 7] A RS A

unsigned int volatil : 1

9ok memory 9 content = ©] volatile ©] 1 MEM expression o] A] ko] 1.

INSN &2 CALL_INSN, JUMP_INSN, CODE_LABEL, BARRIER oj| A TFoF 171 o] AFA| =] ¢
o 1.

REG 3 Aol A ghek W20 Ah-3-8h= 2 o] AREAFoll o8] AAH Tt 1. WRAFo= 44
= AAIS Al i A= 0.

SYMBOL_REF o] A ©] flag + machine-specific 352 ¢ AI&HT}.

LABEL_REF %-& REG_LABEL note 4], o] 24-& LABEL_REF_NONLOCAL_P o]t}

unsigned int in_struct : 1

MEM ©o|| A aggregate 2] field 22| x| thsl A= 1.

ek MEM 7} C ol A | R A Y F-2 * operator & Z I THE 0.

Thek T A 0] C oA . F-& -> operator (FERA| AolA]) o Ad FF 1.

REG ol A 22k register 7} 23 loop % exit code | A2+ A2 72 1.

SUBREG 3 &40 4] theF o] 33 4] o] promoted mode & 7H W42 FE YIS ¢
1.

CODE_LABEL oj| 4] ¥FeF label ©] nonlocal goto & 93l AFE AU 229 count 7} 0 ©]
oetal Ao ARl E ol A= E B9 1.

LABEL_REF oj| A 22k o] Z1 o] &) loop HH9] label 2 9] reference ©]2H4 1.

INSN &2 JUMP_INSN, CALL_INSN o] A wteF o] insn ©] ¥F=A] preceding insn €} &7 &
AlZ= ojof sttid 1. 23 sched Yol A2 5.

INSN &2 JUMP_INSN, CALL_INSN of|A] ¥FoF insn ©] delay slot Wl 1A} branch &
target S 2 E ] Zoletd 1. AL 714 reorg ZHE 738; AHSH 7] A R3] FH.

unsigned int used : 1

weF o] rix 7 AH§ GITHE 1. o] AL
g Bz

REG oA, o] A& 283t Aoz = FQ31A 9o th4l ‘leaf renumber regs_insn’ o A A}
aA

of

89 F2AE BEAst=d AFRE T} ‘unshare_all_rtl’

Sdo

SYMBOL_REF oj| A+ emit_library_call 7} &2 % L AR L L ou| s}

unsigned integrated : 1

o] rtx 7} procedure integration 2 FE T} 0 o] o}d.
REG ©lA], 0 o] o} d2 o] reg 7} @A 9] return e I3
weak 2} SYMBOL_REF o4 1 & 7}g Ut}

filo

o] n) g}, 2k symbol ©]

unsigned frame_related : 1

INSN &2 SET oj|A] w2k o] rtx 7} call frame 3} &El o] & A9 1 24, ©] call frame & ¢
2] 7} frame address & o] E A A AR E W 7 3t} A prologue 2} epilogue ol A register S
< ARt Bkt dof sttt

MEM o]l A gtk MEM 7} aggregate 2] memeber Xt} scalar & 28 39 1.

REG oA 1 & A% & A2 E A oo|th

SYMBOL_REF oi| 4] g}k per-function constant string pool oA o™ A& F43}st1 Y
3% 1.
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rtunion fld[1]

o] rtx 9] operand & & A WA 4. TE2] type £ operand £ 9] %+ rtl.def o] WE ‘code’
field o] o] 3} Ao Ytt.

t}2 0 2 vector & 7] 938 L2 A o]t} RTL vector. o] A5 L
< u] RTX E4 o] 2t} Principle use = PARALLEL 2345 Uy B

2 element 2] A4S W3k

#2240 9
£ o] FE& num_elem

struct rtvec_def {
int num_elem;
rtx elem[1];

};

rtx TEAE o] FE TALL B rtunion BEA O] el A A7 B, mFET Qe FEA el A
5 Jdses 54,

typedef union rtunion_def

{
HOST_WIDE_INT rtwint;
int rtint;
unsigned int rtuint;
const char *rtstr;
rtx rtx;
rtvec rtvec;
enum machine_mode rttype;
addr_diff_vec_flags rt_addr_diff_vec_flags;
struct cselib_val_struct *rt_cselib;
struct bitmap_head_def *rtbit;
tree rttree;
struct basic_block_def x*bb;
mem_attrs *rtmem;

} rtunion;
o] 7)ol A addr_diff_vec_flags 72 A 2} mem_attrs -2 A 2] $prefix/gec/rtlh sFd o] A= o] Qo o}
2 FRAEE 7 o2 sl AdA=o k. 2 FRA o s A EEH rtlh 3t LR AdH F

ZA ol el M= s] Ak sl

typedef struct

{
unsigned min_align: 8;
unsigned base_after_vec: 1;
unsigned min_after_vec: 1;
unsigned max_after_vec: 1;
unsigned min_after_base: 1;
unsigned max_after_base: 1;
unsigned offset_unsigned: 1;
unsigned : 2;
unsigned scale : 8;

} addr_diff_vec_flags;

ADDR_DIFF_VEC ¢ flag S} bitfield 5. BASE = rtl.def o|A] AW A3} Zro] o] W offset So] A4k
ol =712t d#H base label o]t}

7 74 8n0) s A8 oo} k.
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unsigned min_align: 8

shorten_branches 2] A]ZF FBoj| HA - ¢ 2 H A 3}& wf gt - .
unsigned base_after_vec: 1

BASE + ADDR_DIFF_VEC 9] ¥ o|t}.
unsigned min_after_vec: 1

Z A address target label 2 ADDR_DIFF_VEC ¥ o]t}.
unsigned max_after_vec: 1

Z o address target label = ADDR_DIFF_VEC ¥ o]t}
unsigned min_after_base: 1

Z 4 address target label 2 BASE ¥ o| t}.
unsigned max_after_base: 1

Z o address target label = BASE ¥ o]t}
unsigned offset_unsigned: 1

Al A| branch shortening process o] &3] 4 A - 2 2] ] A 3} & uff 7H!! offset 5-2 Y= A] unsigned

2 F5H ook gt
unsigned scale : 8

o}4 Aea 49ol 912,

MEM .J attribute & F @t AHEH = FXA. o] A S hash H oA 22 attribute & 73]

MEM & data F+Z2AE T UTh o] 212 22& I 2] oA HPE —rx g fes guFdye
oF Oii element 7} 0 ©] opyztd th-3-3h+= attribute o] g2 FH A A LRSS v

=

typedef struct
{
HOST_WIDE_INT alias;
tree expr;
rtx offset;
rtx size;
unsigned int align;
} mem_attrs;

72 74 sl vlg 9L ofels} 2k
HOST_WIDE_INT alias

Memory alias set.

tree expr

MEM oj] tf-23}+= expr.
rtx offset

CONST_INT * & DECL 2] Al =¥ 9] offset.
rtx size

CONST_NT A9 ufo]E =7].
unsigned int align
HEZ 2] MEM 9] alignment.

UM A £ZAEE = cselib_valstruct £} bitmap_head_def, basic_block_def 7} 1
ﬁx/gcc/csehb h 9} $prefix/gec/bitmap.h, $prefix/gcc/basic-block.h of Z}ZF A A= o] U
Algt BEE A7) feliA = sl LS F=x6t7] vt

o

B, o5& $pre-
9ick. oo that A}

=
=
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HollA FxAEY 728 FAL L2 tefA] ZojHgtong oA z A asol 267 HalA A

Hi A2AES ANLES oA

#define GET_CODE(RTX) ((enum rtx_code) (RTX)->code)
#define PUT_CODE(RTX, CODE) ((RTX)->code = (ENUM_BITFIELD(rtx_code)) (CODE))

#define GET_MODE(RTX) ((enum machine_mode) (RTX)->mode)
#define PUT_MODE(RTX, MODE) ((RTX)->mode = (ENUM_BITFIELD(machine_mode)) (MODE))

#define RTX_INTEGRATED_P(RTX) ((RTX)->integrated)
#define RTX_UNCHANGING_P(RTX) ((RTX)->unchanging)
#define RTX_FRAME_RELATED_P(RTX) ((RTX)->frame_related)

9 WA EL rixdef FRA G A2 98 M2 S oloh.
#define NULL_RTVEC (rtvec) O

#define GET_NUM_ELEM(RTVEC) ((RTVEC) ->num_elem)
#define PUT_NUM_ELEM(RTVEC, NUM) ((RTVEC)->num_elem = (NUM))

] I EEL rtvec_def FEA| ] F2 #3322 E o)t}
#define REG_P(X) (GET_CODE (X) == REG)

ek X 7} register S 93k rtl € 7% nonzero & &ElE &0,
#define LABEL_P(X) (GET_CODE (X) == CODE_LABEL)

ek X 7} label insn 9 7% nonzero & &2l

o).

>

#define JUMP_P(X) (GET_CODE (X) == JUMP_INSN)

rlr
)y

gk X 7} jump insn @ 7% nonzero & &g o.
#define NOTE_P(X) (GET_CODE (X) == NOTE)
Tlek X 7} note insn € 7A-$ nonzero & &= Lo,

#define BARRIER_P(X) (GET_CODE (X) == BARRIER)

=91

rlr

gkek X 7} barrier insn 9 7% nonzero £ ¢

#define JUMP_TABLE_DATA_P(INSN) \
(JUMP_P (INSN) && (GET_CODE (PATTERN (INSN))
GET_CODE (PATTERN (INSN))

= ADDR_VEC || \
ADDR_DIFF_VEC))

<0

gkok X 7} jump table & §] 3l data € 7% nonzero & <&

rlr

#define CONSTANT_P(X) \
(GET_CODE (X) == LABEL_REF || GET_CODE (X) == SYMBOL_REF
|| GET_CODE (X) == CONST_INT || GET_CODE (X) == CONST_DOUBLE
|| GET_CODE (X) == CONST || GET_CODE (X) == HIGH
|| GET_CODE (X) == CONST_VECTOR
|| GET_CODE (X) == CONSTANT_P_RTX)

~
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WHeF X 7F A gt L.

e

€

_?_
ENABLE RTL CHECKING 7]%50] 84317} 5o} & 4<% olels} 2.¢ $8& A1-&59 RIL & A4}

skA Aot

#if defined ENABLE_RTL_CHECKING && (GCC_VERSION >= 2007)
#define RTL_CHECK1(RTX, N, Cl1) __extension__
(*({ rtx _rtx = (RTX); int _n = (N);
enum rtx_code _code = GET_CODE (_rtx);
if (_n < 0 || _n >= GET_RTX_LENGTH (_code))
rtl_check_failed_bounds (_rtx, _n, __FILE
__FUNCTION__);
if (GET_RTX_FORMAT(_code) [_n] != C1)
rtl_check_failed_typel (_rtx, _n, C1, __
__FUNCTION__);

LINE__,

—_—— ——

FILE LINE__,

—_— —=

&_rtx->fld[_n]l; }))

#define RTL_CHECK2(RTX, N, C1, C2) __
(x({ rtx _rtx = (RTX); int _n = (N);
enum rtx_code _code = GET_CODE (_rtx);
if (_n < 0 || _n >= GET_RTX_LENGTH (_code))
rtl_check_failed_bounds (_rtx, _n, __FILE__, __LINE__,
__FUNCTION__);
if (GET_RTX_FORMAT(_code) [_n] != C1
&& GET_RTX_FORMAT(_code) [_n] !'= C2)
rtl_check_failed_type2 (_rtx, _n, C1, C2
__FUNCTION__);

extension__

FILE

) —= —_ ==

&_rtx->fld[_nl; }))

#define RTL_CHECKC1(RTX, N, C) __extension__
(x({ rtx _rtx = (RTX); int _n = (N);
if (GET_CODE (_rtx) !'= (C))
rtl_check_failed_codel (_rtx, (C), __FILE
__FUNCTION__);

LINE__,

—_—— ——

&_rtx->fld[_nl; }))

#define RTL_CHECKC2(RTX, N, C1, C2) __extension__
(*({ rtx _rtx = (RTX); int _n = (N);
enum rtx_code _code = GET_CODE (_rtx);
if (_code '= (C1) && _code '= (C2))
rtl_check_failed_code2 (_rtx, (C1), (C2)
__FUNCTION__); \

FILE

y - —_ -

&_rtx->fld[_n]l; }))

#define RTVEC_ELT(RTVEC, I) __extension__
(*({ rtvec _rtvec = (RTVEC); int _i = (I);
if (_i < 0 || _i >= GET_NUM_ELEM (_rtvec))
rtvec_check_failed_bounds (_rtvec, _i, __
_FUNCTION__);

FILE LINE__,

—_ -

&_rtvec->elem[_il; }))

#else

LINE__,

LINE__,

P A A A PP A A A4

s s

P
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#define RTL_CHECK1(RTX, N, C1) ((RTX)->f1d[N])
#define RTL_CHECK2(RTX, N, C1, C2) ((RTX)->f1d[N])
#define RTL_CHECKC1(RTX, N, C) ((RTX)->f1d[N])
#define RTL_CHECKC2(RTX, N, C1, C2) ((RTX)->fld[N])
#define RTVEC_ELT(RTVEC, I) ((RTVEC)->elem[I])
#tendif

olAl A At FHS Htoy, 7t FA4 24 53] rtunion e FALARE F2H7] 918 accessor £ Ao H
3 ZF accessor 2] o] 2o }E oln|E YolH T E 3} A}

o

#define XWINT(RTX, N) (RTL_CHECK1 (RTX, N, ’w’).rtwint)
#define XINT(RTX, N) (RTL_CHECK2 (RTX, N, ’i’, ’n’).rtint)
#define XSTR(RTX, N) (RTL_CHECK2 (RTX, N, ’s’, ’S’).rtstr)
#define XEXP(RTX, N) (RTL_CHECK2 (RTX, N, ’e’, ’u’).rtx)
#define XVEC(RTX, N) (RTL_CHECK2 (RTX, N, °’E’, ’V’).rtvec)
#define XMODE(RTX, N) (RTL_CHECK1 (RTX, N, °M’).rttype)
#define XBITMAP(RTX, N) (RTL_CHECK1 (RTX, N, ’b’).rtbit)
#define XTREE(RTX, N) (RTL_CHECK1 (RTX, N, ’t’).rttree)
#define XBBDEF(RTX, N) (RTL_CHECK1 (RTX, N, ’B’).bb)
#define XTMPL(RTX, N) (RTL_CHECK1 (RTX, N, °T’).rtstr)
#define XVECEXP(RTX, N, M) RTVEC_ELT (XVEC (RTX, N), M)
#define XVECLEN(RTX, N) GET_NUM_ELEM (XVEC (RTX, N))

2 ulA Ql accessor =-.
#define XOWINT(RTX, N) (RTL_CHECK1 (RTX, N, ’0’).rtwint)
#define XOINT(RTX, N) (RTL_CHECK1 (RTX, N, ’0’).rtint)
#define XOUINT(RTX, N) (RTL_CHECK1 (RTX, N, ’0’).rtuint)
#define XOSTR(RTX, N) (RTL_CHECK1 (RTX, N, ’0’).rtstr)
#define XOEXP(RTX, N) (RTL_CHECK1 (RTX, N, ’0’).rtx)
#define XOVEC(RTX, N) (RTL_CHECK1 (RTX, N, ’0’).rtvec)
#define XOMODE(RTX, N) (RTL_CHECK1 (RTX, N, ’0’).rttype)
#define XOBITMAP(RTX, N) (RTL_CHECK1 (RTX, N, ’0’).rtbit)
#define XOTREE(RTX, N) (RTL_CHECK1 (RTX, N, ’0’).rttree)
#define XOBBDEF(RTX, N) (RTL_CHECK1 (RTX, N, ’0’).bb)
#define XOADVFLAGS(RTX, N) (RTL_CHECK1 (RTX, N, ’0’).rt_addr_diff_vec_flags)
#define XOCSELIB(RTX, N) (RTL_CHECK1 (RTX, N, ’0’).rt_cselib)
#define XOMEMATTR(RTX, N) (RTL_CHECK1 (RTX, N, ’0’).rtmem)
#define XCWINT(RTX, N, C) (RTL_CHECKC1 (RTX, N, C).rtwint)
#define XCINT(RTX, N, C) (RTL_CHECKC1 (RTX, N, C).rtint)
#define XCUINT(RTX, N, C) (RTL_CHECKC1 (RTX, N, C).rtuint)
#define XCSTR(RTX, N, C) (RTL_CHECKC1 (RTX, N, C).rtstr)
#define XCEXP(RTX, N, C) (RTL_CHECKC1 (RTX, N, C).rtx)
#define XCVEC(RTX, N, C) (RTL_CHECKC1 (RTX, N, C).rtvec)
#define XCMODE(RTX, N, C) (RTL_CHECKC1 (RTX, N, C).rttype)
#tdefine XCBITMAP(RTX, N, C) (RTL_CHECKC1 (RTX, N, C).rtbit)
#define XCTREE(RTX, N, C) (RTL_CHECKC1 (RTX, N, C).rttree)
#define XCBBDEF(RTX, N, C) (RTL_CHECKC1 (RTX, N, C).Dbb)
#define XCADVFLAGS(RTX, N, C) (RTL_CHECKC1 (RTX, N, C).rt_addr_diff_vec_flags)
#define XCCSELIB(RTX, N, C) (RTL_CHECKC1 (RTX, N, C).rt_cselib)
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#define XCVECEXP(RTX, N, M, C) RTVEC_ELT (XCVEC (RTX, N, C), M)

#define XCVECLEN(RTX, N, C) GET_NUM_ELEM (XCVEC (RTX, N, C))
#define XC2EXP(RTX, N, C1, C2) (RTL_CHECKC2 (RTX, N, C1, C2).rtx)
HE type code ThAl9 ‘0’ field & o ASItE AS A2 st2+= XWINT , 7|et55 25 0|t)

Insn £9] 574 field | tj g ACCESS MACRO &

#define INSN_P(X) (GET_RTX_CLASS (GET_CODE(X)) == ’i’)
X 7} insn 1A obd A& 27 s}

#define INSN_UID(INSN) XINT (INSN, 0)

Z} insn & 93 F43% IS E 717, 5072 F71E 3

i)
Fo
rlr
0,
/>
A
o

#define PREV_INSN(INSN) XEXP (INSN, 1)
#define NEXT_INSN(INSN) XEXP (INSN, 2)

Sequence & %<l insn =92 chain.
#define PATTERN(INSN) XEXP (INSN, 3)
insn 2] body.
#tdefine INSN_CODE(INSN) XINT (INSN, 4)

o] W o7t A & w2l code number. -1 2 o] PO 7} ofF AAH A FokES v
ot

#define LOG_LINKS(INSN) XEXP(INSN, 5)
flow.c oA AF; 1 7801]% vl o] 98, INSN_LIST rtx 59 chain € 7}A 22 9+ INSN_LIST
rtx & AW A operand -2 ©] A9 direct data-flow connection & 7}3 o] insn & 712
Atk 1AL A5 insn £0] A5 AHTE v Ak 1 W5 b ALE o B
o] okof A ‘:‘e“é* Sty 252 &4 9] insn 2 ¥ ZELS basic block ol ¢t}

#define INSN_DELETED_P(INSN) ((INSN)->volatil)
9ok insn 7} AFAIE A A THA 1.

#define CONST_OR_PURE_CALL_P(INSN) ((INSN)->unchanging)
w2k insn 7} const S pure function © 2 9] call o] 1.

#define SIBLING_CALL_P(INSN) ((INSN)->jump)
ghek (CALLINSN ¢ A3 Yepbd) insn 7} sibling call o] 1

#define INSN_ANNULLED_BRANCH_P(INSN) ((INSN)->unchanging)

Thek insn 7F FRAF S Z T79 delay slot = AYPA|AA = == branch € FF 1, S
171 0] annulled branch ¥ of.

#define INSN_DEAD_CODE_P(INSN) ((INSN)->in_struct)
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Insn 7} dead code ¥ 7% 1. Dead-code elimination phase Aol A9+ 53
#define INSN_FROM_TARGET_P(INSN) ((INSN)->in_struct)

ulok insn 7} delay slot Woll 9137 I branch 9] target © 25 €] 7] Q1@ thd 1. 9k branch insn
7} INSN_ANNULLED_BRANCH_P A A& 7}A 1 QIthH, ©] insn &= branch 7} ¥ol5 o] A&
o] 9k Al 3§ ] of of &k}, o] bit 7} 7§23} annulled branche 9| A, 31 & insn = 2 & branch 7}
wrolE o] 2| 2] b= w vk A 3= of of gt

#define ADDR_DIFF_VEC_FLAGS(RTX) XOADVFLAGS(RTX, 4)

o} AEe Aol EAHA S

w -

#define CSELIB_VAL_PTR(RTX) XOCSELIB(RTX, 0)

o} Rea Aol EATA ek

#define REG_NOTES(INSN) XEXP(INSN, 6)

o] insn 7} 2] REG Soll %1€ o9 A 92 ol A=Al Bhek note £ list & 7143
9lt}. o] A& EXPR_LIST rtx £2 chain o] ®, WA operand = chain pointer ©] 3 3 W |
operand + AW ¥ REG ©|t}. EXPR_LIST 2] mode field & A A| machine mode 7} ©}d enum
reg note ol 49| kS EZ st ok

#define REG_NOTE_KIND(LINK) ((enum reg_note) GET_MODE (LINK))
#define PUT_REG_NOTE_KIND(LINK, KIND) \
PUT_MODE (LINK, (enum machine_mode) (KIND))

EXPR_LIST W reg-note kind & $%31 ¥+ macro S& A9 3t}
#define CALL_INSN_FUNCTION_USAGE(INSN) XEXP(INSN, 7)

o] field = 2% CALLINSN &7ol|A uetdrt o212 USE ¢ CLOBBER %#4E9
EXPR_LIST 9] chain < &1 9t}

e USE ZHAEL a4+ 7 AYZ argument SF A ¥ X register S BE3}5127 th
e CLOBBER Z #2452 o] CALL_INSN of o]&] WA A S & clobber ¥ register 52 & A
i
Pseudo register 52 ©] list oA AF=E o gt}

#define CODE_LABEL_NUMBER(INSN) XINT (INSN, 5)

Code-label 9] label-number. o] A E# label 2 ‘I’ 27 ¥ "5 o] A 1 label-number &= 4 4
2 Z349rt} Label number 52 A3 oA 1 L3ttt

#define NOTE_SOURCE_FILE(INSN) XCSTR (INSN, 3, NOTE)
#define NOTE_BLOCK (INSN) XCTREE (INSN, 3, NOTE)
#define NOTE_EH_HANDLER(INSN) XCINT (INSN, 3, NOTE)
#define NOTE_RANGE_INFO(INSN)  XCEXP (INSN, 3, NOTE)
#define NOTE_LIVE_INFO(INSN) XCEXP (INSN, 3, NOTE)
#define NOTE_BASIC_BLOCK(INSN) XCBBDEF (INSN, 3, NOTE)
#define NOTE_EXPECTED_VALUE(INSN) XCEXP (INSN, 3, NOTE)
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Line number QI NOTE oA}, ©]Z-& line o] ojt]QlA|o] thst 5td o] FAH EAL ot
< 2]= NOTE_INSN_BLOCK_BEG 9]— NOTE_INSN_BLOCK_END note & oA dA]AHC
Z block number & 7]53}l7] 93] 22 field & AF&3tc}. (WeF 28] 7} block number
£ A8 thE macro  AFSSHCHY int 3 pointer SAFolol @A B2 cast =& I s}
NOTE_INSN_RANGE_START,END 9} NOTE_INSN_LIVE note £ 1 field U rtx 2% 15
o] R E 7| &3}

#define NOTE_LINE_NUMBER(INSN) XCINT (INSN, 4, NOTE)

NOTE 7 2059l Zo|Al, o] 2& ZMBo|th NOTE ¢ t}2 EHEo A of7]
280} A},
#define NOTE_INSN_BASIC_BLOCK_P(INSN) \

(GET_CODE (INSN) == NOTE \
&& NOTE_LINE_NUMBER (INSN) == NOTE_INSN_BASIC_BLOCK)

o 2~
=TE

rr

THeF INSN 7} basic block 9] A2 2EE-S mark 3= note 2Fd 0 ©] o}y th
#define LABEL_NAME(RTX) XCSTR (RTX, 6, CODE_LABEL)

Input source code Y explicit label 3} A28 7320 t] 3l label 9] o] &
#define LABEL_NUSES(RTX) XCINT (RTX, 3, CODE_LABEL)

jump.c A, ZF label & o] Z-& 7}= 7]+ LABEL_REF 9] number ] count & 233}
A7) W Eoll, AFRE A &2 label & AHAE 4 Q)

#define LABEL_ALTERNATE_NAME(RTX) XCSTR (RTX, 7, CODE_LABEL)
Name 2 CODE_LABEL 2} ¢3}t3ic}.

#define ADDRESSOF_REGNO(RTX) XCUINT (RTX, 1, ADDRESSOF)
o] ADDRESSOF 7} Tt A A A regno.

#define ADDRESSOF_DECL(RTX) XCTREE (RTX, 2, ADDRESSOF)
287 F422 71H 9 register W WS

#define JUMP_LABEL (INSN) XCEXP (INSN, 7, JUMP_INSN)

jump.c oA, ZF JUMP_INSN &= jump & 4 Q= label & 7}2Z 4 9o T8 vk
JUMP_INSN 7} 2AE 3% label 9] LABEL.NUSES = Z+4F o]l 2 4 93 label o] AHA|E
Pl w O]E+
“r‘ T A .

#define LABEL_REFS(LABEL) XCEXP (LABEL, 4, CODE_LABEL)

o] aa gt basic block 5 flow.c ol A A HT}. 72t CODE_.LABEL 2 3% label 2 jump 3=
= LABEL_REF £& £3}3}+= chain € A] P‘,}D} A= chain 2 CODE_LABEL oA A%
% »ﬂv}. IR 939 Btk

#define LABEL_NEXTREF (REF) XCEXP (REF, 1, LABEL_REF)

o] AL oW EA label 29 reference =9 circular chain ©] %A AZAH =X st
LABEL_REF U field ©]t}. o] chain 2 flow.c oA} A A=t}

#define CONTAINING_INSN(RTX) XCEXP (RTX, 2, LABEL_REF)
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o] 3t basci block 52 flow.c oA ZrolX Tl Z} LABEL.REF & o] field & 7F 2719
containing instruction & 7}2 71t}

#define REGNO(RTX) XCUINT (RTX, O, REG)
#define ORIGINAL_REGNO(RTX) XOUINT (RTX, 1)

1

REG rtx & & REGNO <+ register number & FZ3tt}. ORIGINAL_REGNO + register 7} ¥
A 7FA 1 9 QY E number 2 F 1 Yt} Hard reg & W 313} pseudo register o] sl o] A&
A pseudo register number = ZL”’ 9t}

)

#define REG_FUNCTION_VALUE_P(RTX) ((RTX)->integrated)

REG rtx €, REG_FUNCTION_VALUE_P &= %k reg 7} @A} 8+49] return value 4 3% 0
o] ohuc.

#define REG_USERVAR_P(RTX) ((RTX)->volatil)
REG rtx ol 4] BFeF user of] s AAH W4t 4gotes 2d 4% 1
#define REG_POINTER(RTX) ((RTX)->frame_related)
TkoF register 7} pointer 81 REG rtx ol A= Zko] 1
#define HARD_REGISTER_P(REG) (HARD_REGISTER_NUM_P (REGNO (REG)))
ukoF Z 0] A register REG 7} hard register 9} AH-2%F 29 1.
#define HARD_REGISTER_NUM_P(REG_NO) ((REG_NO) < FIRST_PSEUDO_REGISTER)
gkoF F 0] A register nubmer REG_NO 7} hard register 2} A3 7 1.
#define INTVAL(RTX) XCWINT(RTX, O, CONST_INT)
CONSTNT rtx &, INTVAL = A4E &30}

#define CONST_DOUBLE_LOW(r) XCWINT (r, 1, CONST_DOUBLE)
#define CONST_DOUBLE_HIGH(r) XCWINT (r, 2, CONST_DOUBLE)

CONSTDOUBLE &: 2% S 722 9+ Fint &

DImode &, 25 &) stt}; CONST_DOUBLE_LOW <+ low-order word ©] 1l ..._.HIGH += high-
order ©]t}.

Float &, int 59 A7} A3}, CONST_DOUBLE_LOW & *H &2 2] Yo A* xS f}ofste=
Aotk e A int EA W gdo] 424 &CONST_DOUBLE.LOW(r) & ARg3Hc}

#define CONST_DOUBLE_CHAIN(r) XCEXP (r, 0, CONST_DOUBLE)
Az 4o AHEE9 BE CONST_DOUBLE £9] chain < €] 3} link.
#define CONST_VECTOR_ELT(RTX, N) XCVECEXP (RTX, O, N, CONST_VECTOR)
CONST_VECTOR &, Element #n & Y}3}stc}.
#define CONST_VECTOR_NUNITS(RTX) XCVECLEN (RTX, O, CONST_VECTOR)

CONST_VECTOR £, Vector U element 52| number & ®¥F&3IT}
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#define SUBREG_REG(RTX) XCEXP (RTX, O, SUBREG)
#define SUBREG_BYTE(RTX) XCUINT (RTX, 1, SUBREG)

SUBREG rtx &, SUBREG_REG & 2|7} 7t2] subreg & 9 A 21
REG_BYTE + byte-number & <3t}

=
o
e
i
&

t}. SUB-

#define SUBREG_PROMOTED_VAR_P(RTX) ((RTX)->in_struct)
#define SUBREG_PROMOTED_UNSIGNED_P(RTX) ((RTX)->unchanging)

ek SUBREG_REG Y 235 o] 9l REG 7} o] u] SUBREG 2] mode F¥] &% reg 2] mode
7]]-21 sign- -2 zero-extended ¥ o] ¢H AL FF 1. SUBREG_.PROMOTED_UNSIGNED_P

+= extension 9] signedness & £

LHS 25X Al8E A%, is & 9] extension ©] ¥F=A] SUBREG_REG Z assign )] =3 5 o]
o e olul @,

#define ASM_OPERANDS_TEMPLATE(RTX) XCSTR (RTX, O, ASM_OPERANDS)
#define ASM_OPERANDS_OUTPUT_CONSTRAINT(RTX) XCSTR (RTX, 1, ASM_OPERANDS)
#define ASM_OPERANDS_OUTPUT_IDX (RTX) XCINT (RTX, 2, ASM_OPERANDS)
#define ASM_OPERANDS_INPUT_VEC(RTX) XCVEC (RTX, 3, ASM_OPERANDS)
#define ASM_OPERANDS_INPUT_CONSTRAINT_VEC(RTX) XCVEC (RTX, 4, ASM_OPERANDS)
#define ASM_OPERANDS_INPUT(RTX, N) XCVECEXP (RTX, 3, N, ASM_OPERANDS)
#define ASM_OPERANDS_INPUT_LENGTH(RTX) XCVECLEN (RTX, 3, ASM_OPERANDS)
#define ASM_OPERANDS_INPUT_CONSTRAINT_EXP(RTX, N) \

XCVECEXP (RTX, 4, N, ASM_OPERANDS)
#define ASM_OPERANDS_INPUT_CONSTRAINT(RTX, N) \

XSTR (XCVECEXP (RTX, 4, N, ASM_OPERANDS), 0)
#define ASM_OPERANDS_INPUT_MODE(RTX, N) \

GET_MODE (XCVECEXP (RTX, 4, N, ASM_OPERANDS))
#define ASM_OPERANDS_SOURCE_FILE(RTX) XCSTR (RTX, 5, ASM_OPERANDS)
#define ASM_OPERANDS_SOURCE_LINE(RTX) XCINT (RTX, 6, ASM_OPERANDS)

ASM_OPERANDS rtx 2] o] component i t)3t H=.

#define MEM_KEEP_ALIAS_SET_P(RTX) ((RTX)->jump)
MEM RTX &, "ok 2 317]- component o FZ3IG S uf] M35HA] 42 o] mem o tf3) alias
set —.—.—Z]*ﬂ o} T?—J_ 3 1. A 2R 2|7} o] 1] aggregate 2] non-addressable component U o]
%1% 45 1 2 73t

#define MEM_VOLATILE_P(RTX) ((RTX)->volatil)
MEM rtx &, 9FoF volatile reference 4 749 1. T3 ASM_OPERANDS rtx oA &.

#define MEM_IN_STRUCT_P(RTX) ((RTX)->in_struct)

MEM rtx &, 9FeF 171 o] aggregate & ZZ 3} AL} aggregate AFAl &2 aggregate 2] field 2
Az AL 1. 9ok 4 A9 RTX &= 123} reference 445 ©

#define MEM_SCALAR_P(RTX) ((RTX)->frame_related)

MEM rtx &, 9FoF o] A o] scalar & 2T A 1. Bk 0 4 A$ RTX = scalar & 23
o

.
AN o) N
T 5 9t
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#define MEM_SET_IN_STRUCT_P(RTX, VAL)

do {

if (VAL)

{

MEM_IN_STRUCT_P (RTX) =
MEM_SCALAR_P (RTX) =

else
{
MEM_IN_STRUCT_P (RTX) =
MEM_SCALAR_P (RTX) = 1;

[
P A A A A A v

}
} while (0)

gkok VAL 7} 0 o] ofy g™, RTX Y] MEM_IN_ STRUCT P & dAst11 MEM_SCALARP &
MILE] stoh 2AgA] S 74 < w2 ZF 38} ol A /\]"9'_:‘:_* &= FAle] MEM 7}h ?ZXﬂ
Wﬂ%ﬂ%%wuﬁ%géW%ﬁl%go%ﬂ%°hmmm§4%}ﬂ\%LLiﬁ§ﬂ
AArE )

#define MEM_ATTRS(RTX) XOMEMATTR (RTX, 1)

Memory attribute block. 2]+ block W2 z+7+2] 72 $] 3t access macro 52 A|&3tH A
49 Zo] gt 7 &2 ES ATF T

#define MEM_ALIAS_SET(RTX) (MEM_ATTRS (RTX) == 0 ? O : MEM_ATTRS (RTX)->alias)

MEM £, alias set. T+eF 0 o]@™ o] MEM <2 o} & o] alias set o] &3] Qx] ofvm of®
A% alias & 5= 2,1%1/] ot 2R ¢S A%, MEM 2 ©@2] 22 alias set Yol 9= MEM
E % alias 3]’ —’r— A5Utt o] 32 language- dependent manner ©f /\ﬂ front-end of| A] 47 = v
backend o W50 A= 1. ol §7 278 mumber EL0 14 F2 gho] DA
S R o gy 290 e ejn S A3 97 e 23 frontend oA o
number £2 type & &L t}Elanguage-level entity S} tﬂ'”ﬂ Z]'E“]' /\ JAT 22 B8
1A ¢2© 1 back-end = lﬁﬂ?} assumption 5= WS4 &5 141—/}

#define MEM_EXPR(RTX) (MEM_ATTRS (RTX) == 0 7 O : MEM_ATTRS (RTX)->expr)

MEM rtx 8, %eF DECL o # 2.2 Z2ohe Zlo2 &eid 39 142 B2she 222 ¢
2 decl. ZA& COMPONENT_REF ¢ 4 Qlt}

#define MEM_OFFSET(RTX) (MEM_ATTRS (RTX) == 0 ? 0 : MEM_ATTRS (RTX)->offset)

MEM rtx &, 9+ RTX 7} 84 CONSTINT ¢l Z o2 I8 HS 49, MEM_EXPR 9 A%
HB o g HE 9 offset.

#define MEM_SIZE(RTX) \
(MEM_ATTRS (RTX) !'= 0 ? MEM_ATTRS (RTX)->size \
: GET_MODE (RTX) != BLKmode ? GEN_INT (GET_MODE_SIZE (GET_MODE (RTX))) \
: 0)

MEM rtx &, 2eF RTX 7} &4 CONSTINT ¢l Ao 2 ¢S 2%, MEM 9] byte 524

o] =7].
#define MEM_ALIGN(RTX) \
(MEM_ATTRS (RTX) !'= 0 ? MEM_ATTRS (RTX)->align \
(STRICT_ALIGNMENT && GET_MODE (RTX) != BLKmode \

7 GET_MODE_ALIGNMENT (GET_MODE (RTX)) : BITS_PER_UNIT))
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MEM rtx &, H|EZ E &3t ahgnment 28]+ mode 9] alignment S STRICT_ALIGNMENT
o 713@0;4«1 A+ 4

#define MEM_COPY_ATTRIBUTES(LHS, RHS) \
(MEM_VOLATILE_P (LHS) = MEM_VOLATILE_P (RHS), \
MEM_IN_STRUCT_P (LHS) = MEM_IN_STRUCT_P (RHS), \
MEM_SCALAR_P (LHS) = MEM_SCALAR_P (RHS), \
RTX_UNCHANGING_P (LHS) = RTX_UNCHANGING_P (RHS), \
MEM_KEEP_ALIAS_SET_P (LHS) = MEM_KEEP_ALTAS_SET_P (RHS), \
MEM_ATTRS (LHS) = MEM_ATTRS (RHS))

RHS F-¥] LHS 7}#] memory location €9l &-&3}+ attribute < 5 A}
#define LABEL_OUTSIDE_LOOP_P(RTX) ((RTX)->in_struct)

LABEL_REF &, 1 & o] reference 7} reference & Z &3}l loop ¥H29] label 2 32 AS

A=
o] gt}
#define LABEL_REF_NONLOCAL_P(RTX) ((RTX)->volatil)

LABEL_REF &, 1 2 o] Z o] nonlocal label ¢ 3t A Y2 o] n]glc) 23 % ¢4 REG_LABEL
note £ ¢ 3t EXPR_LIST o] &7}

#define LABEL_PRESERVE_P(RTX) ((RTX)->in_struct)

CODE_LABEL &, 1 2 &4} o] label o] 223 Ao 1&HF

A

m]o

Sk

ok

t}.
#define REG_LOOP_TEST_P(RTX) ((RTX)->in_struct)

REG, 1 £ register 7} loop 9] exit test o A 2+ AF-&H & o] u] o}
#define SCHED_GROUP_P(INSN) ((INSN)->in_struct)

sched 5 ¢}, insn o] o3}, insn 7} preceding insn &} &7 WI=EA] 2A = FHojAof i 1 &
of u] gy,

#define LINK_COST_ZERO(X) ((X)->jump)
#define LINK_COST_FREE(X) ((X)->call)

sched 5 ¢}, insn ¢ LOG_LINKS ¢f th3l], o] 252 dependence link ] adjusted cost £ cache
31t} instruction S A3 5F7] 93} cost = | E A result E°] AFRFEH Y L1fof 7]utste] W3}
& Aolt}. LINK_.COST_ZERO + link & %3} cost 7} ‘ﬂﬂ-ﬁ]—ﬂb]— HElE x] kS uf 1 o]t}
(£, link = zero additional cost & 7]-741_7’_ 9,113} ) LINK_COST_FREE + link & &3} cost 7} 0
o o (_., link 7} cost free = ‘?_]-E o) 1 o]t} o2 AH$, cost & $13F adjustment 7} 171 o]
o uf v A A4S o T

#define SET_DEST(RTX) XC2EXP(RTX, O, SET, CLOBBER)
#define SET_SRC(RTX) XCEXP(RTX, 1, SET)
#define SET_IS_RETURN_P(RTX) ((RTX)->jump)

SET rtx €, SET_DEST & A& " F40]3 SETSRC & 243 golt}

#define TRAP_CONDITION(RTX) XCEXP (RTX, O, TRAP_IF)
#define TRAP_CODE(RTX) XCEXP (RTX, 1, TRAP_IF)

TRAPIF rtx &, TRAP_CONDITION &= %39 2] o|t}.



5 HeAE

24

#define COND_EXEC_TEST(RTX) XCEXP (RTX, 0, COND_EXEC)
#define COND_EXEC_CODE(RTX) XCEXP (RTX, 1, COND_EXEC)

COND_EXEC rtx &, COND_EXEC_TEST & ZAZ 9 Z code & A
tion ©] 22, COND_EXEC_CODE *+ ¥}k condition ©] true ¥ 739 A3

#define CONSTANT_POOL_ADDRESS_P(RTX) ((RTX)->unchanging)

SYMBOL_REF of| 4] gFoF o] A o] o] d4=9] constants pool & F4318 2 ¢ 1.
#define STRING_POOL_ADDRESS_P(RTX) ((RTX)->frame_related)

SYMBOL_REF of| A] gFoF o] Z} o] o] &4~9] string constant pool & F43}3 739 1.
#define SYMBOL_REF_FLAG(RTX) ((RTX)->volatil)

SYMBOL_REF oj o3} machine-specific &2 &2 3l flag.
#define SYMBOL_REF_USED(RTX) ((RTX)->used)

Zrol 1 9 22 SYMBOL_REF 7} emit_library_call o] 4] library function ¥ 2] w]3gtc}.
#define SYMBOL_REF_WEAK(RTX) ((RTX)->integrated)

1 € SYMBOL_REF 7} weak ¥ o n]g )

if (defined (HAVE_PRE_INCREMENT) || defined (HAVE_PRE_DECREMENT)
|| defined (HAVE_POST_INCREMENT) || defined (HAVE_POST_DECREMENT))

#define FIND_REG_INC_NOTE(INSN, REG) \
((REG) !'= NULL_RTX && REG_P ((REG)) \
? find_regno_note ((INSN), REG_INC, REGNO (REG)) \
: find_reg_note ((INSN), REG_INC, (REG)))

#else

#define FIND_REG_INC_NOTE(INSN, REG) 0

#tendif

REG_INC note & Zr= macro & F st} A9k 150] A5 EA43+A] %+ machine 4
ol & A7+ A oFstit}

RANGE_INFO £ £ 3} accessor =.

#define RANGE_INFO_NOTE_START(INSN) XCEXP (INSN, O, RANGE_INFO)
RANGE_START,END note 9] tha]l RANGE_START note £ w}s+3}c}.

#define RANGE_INFO_NOTE_END(INSN) XCEXP (INSN, 1, RANGE_INFO)
RANGE_START,END note 9l th3] RANGE_START note £ ®33tc}.

#define RANGE_INFO_REGS(INSN) XCVEC (INSN, 2, RANGE_INFO)
#tdefine RANGE_INFO_REGS_REG(INSN, N) XCVECEXP (INSN, 2, N, RANGE_INFOQ)
#define RANGE_INFO_NUM_REGS(INSN) XCVECLEN (INSN, 2, RANGE_INFO)

RANGE_START.END note E°f th3l], range ol 4] A& register & ¥ 335} vector & 4l
sty

#define RANGE_INFO_NCALLS(INSN) XCINT (INSN, 3, RANGE_INFO)
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RANGE_START.END note E°f th3l, range W call 52| number.

#define RANGE_INFO_NINSNS(INSN) XCINT (INSN, 4, RANGE_INFO)
RANGE_START.END note E°f th3}, range W insn 2] number.

#define RANGE_INFO_UNIQUE(INSN) XCINT (INSN, 5, RANGE_INFO)
RANGE_START.END note E°f th3l, ©] range & 21A15}7] 3t L3t #.

#define RANGE_INFO_BB_START(INSN) XCINT (INSN, 6, RANGE_INFO)
RANGE_START,END note Eo°f t)3a}l, range 7} A]2}3}+= basic block #.

#define RANGE_INFO_BB_END(INSN) XCINT (INSN, 7, RANGE_INFO)
RANGE_START,END note E°f t)3ll, range 7} B} basic block #.

#define RANGE_INFO_LOOP_DEPTH(INSN) XCINT (INSN, 8, RANGE_INFO)
RANGE_START,END note £l th3l], range 7} %3+ A< loop depth.

#define RANGE_INFO_LIVE_START(INSN) XCBITMAP (INSN, 9, RANGE_INFO)
RANGE_START,END note E°f thal, range 2] A]ZFoll A live register 52| bitmap.

#define RANGE_INFO_LIVE_END(INSN) XCBITMAP (INSN, 10, RANGE_INFO)
RANGE_START,END note S )3, range & ZollA] live register &2 bitmap.

#define RANGE_INFO_MARKER_START(INSN) XCINT (INSN, 11, RANGE_INFO)
RANGE_START note E° th3l, range 2] A| 2+ B 2] marker #.

#define RANGE_INFO_MARKER_END(INSN) XCINT (INSN, 12, RANGE_INFOQ)
RANGE_START note S th3], range & & FE2] marker #.

#define RANGE_REG_PSEUDO(INSN,N) XCINT (XCVECEXP (INSN, 2, N, RANGE_INFO), O, REG)
Live rane note S %] 3+ Y@ pseudo register #.

#define RANGE_REG_COPY(INSN,N) XCINT (XCVECEXP (INSN, 2, N, RANGE_INFO), 1, REG)
Pseudo register # original register 7} EAFE] 9 A U}, -1 o]t}

#define RANGE_REG_REFS(INSN,N) XINT (XCVECEXP (INSN, 2, N, RANGE_INFO0), 2)
Live range note W register 7} Gufr} Wo] 2=xH =24,

#define RANGE_REG_SETS(INSN,N) XINT (XCVECEXP (INSN, 2, N, RANGE_INFO), 3)
Live range note Y| register 7} dufy o] A E =2,

#define RANGE_REG_DEATHS(INSN,N) XINT (XCVECEXP (INSN, 2, N, RANGE_INF0), 4)
Live range note W register 7} €upr} @o] = =4,

#define RANGE_REG_COPY_FLAGS(INSN,N) XINT (XCVECEXP (INSN, 2, N, RANGE_INFO0), 5)
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Range o] Al & B52 2] range register 2 Q& ghol BAE 27 Jd=A Al

#define RANGE_REG_LIVE_LENGTH(INSN,N) XINT (XCVECEXP (INSN, 2, N, RANGE_INFO), 6)
Register copy 7} live over ¢l insn £2] #.

#define RANGE_REG_N_CALLS(INSN,N) XINT (XCVECEXP (INSN, 2, N, RANGE_INFQ0), 7)
Register copy 7} live over ¢l call 2] #.

#define RANGE_REG_SYMBOL_NODE(INSN,N) XTREE (XCVECEXP (INSN, 2, N, RANGE_INF0), 8)
9koF register 7} user defined variable @ 7% declaration ] DECL_NODE pointer

#define RANGE_REG_BLOCK_NODE(INSN,N) XTREE (XCVECEXP (INSN, 2, N, RANGE_INFO), 9)

Register 7} user defined variable € ¢ W7 AAE o] g1+ block 222 BLOCK_NODE
pointer.

#define RANGE_VAR_LIST(INSN) (XEXP (INSN, 0))
W7} 438 distinet range 59 EXPR_LIST.
#define RANGE_VAR_BLOCK(INSN) (XTREE (INSN, 1))
W7E A A8 block.
#define RANGE_VAR_NUM(INSN) (XINT (INSN, 2))
W71 A A= distinet range 9] #.
#define RANGE_LIVE_BITMAP(INSN) (XBITMAP (INSN, 0))
NOTE_NSN_LIVE note &, & A live 9 register =.
#define RANGE_LIVE_ORIG_BLOCK(INSN) (XINT (INSN, 1))

NOTE_NSN_LIVE note &, ¥ basic block number.

#define PHI_NODE_P(X) \
((X) &% GET_CODE (X) == INSN \
&% GET_CODE (PATTERN (X)) == SET \
&& GET_CODE (SET_SRC (PATTERN (X))) == PHI)

Insn 7} PHI node ¢1%]& Z A3k}

#define CONSTO_RTX(MODE) (const_tiny_rtx[0][(int) (MODE)])

mode MODE oA 2] A4 0 rtx S ¥t A4 mode & VOIDmode A3 23 U
c}.

#define CONST1_RTX(MODE) (const_tiny_rtx[1][(int) (MODE)])

#define CONST2_RTX(MODE) (const_tiny_rtx[2][(int) (MODE)])
A% 2L 451722 A A

#ifndef HARD_FRAME_POINTER_REGNUM
#define HARD_FRAME_POINTER_REGNUM FRAME_POINTER_REGNUM
#endif
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eF HARD _FRAME_POINTER_REGNUM 7]- A o= o] It} special dummy reg 7} frame

pointer & ZA3}7] ¢35 /\]—%%‘ Yt} o] AL hard frame pointer 2} automatic variable &
o] register allocation 7} 2 w712 2A=2 —’F R+ amount o &3l L] A 7] wiiE o]

o). %2l 0|23 4% ELIMINABLE REGS 7} 452 Aojthn /448 + 90, o] 3%
2 FRAME,POINTER,REGNUM = HARD,FRAME,POINTER,REGNUM 2 A A= A
o] @ % itk

#define pc_rtx (global_rt1[GR_PC])
#define ccO_rtx (global_rt1[GR_CCO])

APAo 2 AL 5 A AHE BE rtx 9 piece S

#define stack_pointer_rtx (global_rt1[GR_STACK_POINTER])

#define frame_pointer_rtx (global_rtl[GR_FRAME_POINTER])

#define hard_frame_pointer_rtx (global_rtl[GR_HARD_FRAME_POINTER])

#define arg_pointer_rtx (global_rt1[GR_ARG_POINTER])
hard reg £ A3 BE 2 VEEA, (7}—?‘L ) 725 Hell pseudo reg £ TFL2
EH 7744 ©] 212 ©]# % unique rtx object S& 7FXIth

#define GEN_INT(N) gen_rtx_CONST_INT (VOIDmode, (HOST_WIDE_INT) (N))

Prototype ©] ¥ §ld 22 2HE = the e A3 517] A 7] cast & 2229

U,
#define FIRST_VIRTUAL_REGISTER (FIRST_PSEUDO_REGISTER)

Virtual register 52 RTL A A5 <F stack frame ol A2 AA| §J & RTL AA o] 5=
7HA] G 92 A I YXE Fudt= AFR-F YT routine instantiate_virtual regs &= ©|
AS ?ﬁ, D‘ra‘_} o= A sh=d|, o] AEL HE frame,arg,stack_pointer_rtx of] AA4E © sk A

ol t}.

#define virtual_incoming_args_rtx (global_rt1[GR_VIRTUAL_INCOMING_ARGS])
#define VIRTUAL_INCOMING_ARGS_REGNUM (FIRST_VIRTUAL_REGISTER)

rlr

-

¢

Caller o &3] A Atk 7FA = AR 2 caller o] 23] A= callee o 2FAHE 2= o7 A
W ] &= incoming argument 52| A WA word & 712 7Yt}

#define virtual_stack_vars_rtx (global_rtl[GR_VIRTUAL_STACK_ARGS])
#define VIRTUAL_STACK_VARS_REGNUM ((FIRST_VIRTUAL_REGISTER) + 1)

vk FRAME_.GROWS_DOWNWARD a‘rtﬂ o] AL ~Elo] S WS ulE 9 RES Jl=
AUtk 18x obE 2eake] A Wag EsA P

#define virtual_stack_dynamic_rtx (global_rtl[GR_VIRTUAL_STACK_DYNAMIC])
#define VIRTUAL_STACK_DYNAMIC_REGNUM ((FIRST_VIRTUAL_REGISTER) + 2)

o] 21L& Stack pointer 7} L FH Fgt= wEo]z vlE o] A"HA S Ao 7 St wE
2o 9% 2 stE Uk
#define virtual_outgoing_args_rtx (global_rtl[GR_VIRTUAL_OUTGOING_ARGS])

#define VIRTUAL_OUTGOING_ARGS_REGNUM ((FIRST_VIRTUAL_REGISTER) + 3)

S~
el

fo
o

Stack ©] pre-pushed (push insn 52 AF&3}¢] push & argument 52 &4 sp &

ufj, o] outgoing argument 5 ©| 22¢] A oF 3}=2 o] thaf A stack W ¥ X & o] A o] 7
olq_

Qlth.

[
i\./
A



6 RIL 782 918 ¥45 28
#define virtual_cfa_rtx (global_rtl[GR_VIRTUAL_CFA])
#define VIRTUAL_CFA_REGNUM ((FIRST_VIRTUAL_REGISTER) + 4)

o] AL 4 9] Canonical Frame Address S 7}=2 37Ut} o] A

INCOMING _FRAME_SP_OFFSET ol ¢]&] A" CFA ¢} & a}oﬂ oF a2k T3k 9] 8l
arg pointer 2} At Z o & A ALE Ut} frame pointer % stack pointer &= reload &

S ANAoRE 14 (fix) Fo Y& olfF+ flsyth

#define LAST_VIRTUAL_REGISTER ((FIRST_VIRTUAL_REGISTER) + 4)
A AR o] 9l

#define REGNO_PTR_FRAME_P (REGNUM)
((REGNUM) == STACK_POINTER_REGNUM
|| (REGNUM) == FRAME_POINTER_REGNUM
|| (REGNUM) == HARD_FRAME_POINTER_REGNUM
|l (REGNUM) == ARG_POINTER_REGNUM
|| ((REGNUM) >= FIRST_VIRTUAL_REGISTER
&& (REGNUM) <= LAST_VIRTUAL_REGISTER))

P

gkoF REGNUM 7} stack frame W pointer & - 0 ] o} 3k

#define INVALID_REGNUM (" (unsigned int) 0)
REGNUM & Ztj 2 INSN stream o] LFEFLFA] 9F=T}
#define COSTS_N_INSNS(N) ((N) =* 4)
o} A AT Aol gL
#define MAX_COST INT_MAX

rﬂwm%s o] At cost. o] e o3t Ao A o] cost E TFA = rtx & A A &

Atks =93 o 747 Ao

A6d RIL78L 98 455
ofef RTL #d s AW Fio EF etz 745
Aotk HA o 4o] A

6.1 alias.c

void clear_reg_alias_info PARAMS ((rtx));

3] 3ttt o] AL whek RTL transformation ©] register 2] 3t
2 AUTOINCDEC 2 485 2 flow o AH8E T} 92+
7 @, AL flow 7} T offset ¥+ ¥ 517 wfF o]t}

Register o] o 3l alias info & 7| %
< AASAE w AFEHT oA
O

reg_base_value & 7| 323] & &
rtx canon_rtx PARAMS ((rtx));

View alias analysis ] & oA & X 2] canonical version £ ®33lt}.
MEM ©] 31 o] 21 9] address 7} register ©] ™, register 7} & x| gt (SYM
7FA1 3 o, MEM 9] address 7} SYMBOL_REF ¢l MEM o] ‘i‘l’%%r/]—)
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int true_dependence PARAMS ((rtx, enum machine_mode, rtx,
int (%) (rtx, int)));

True dependence: X = MEM o] 28] & 32 3o A &FH & 2§ Zth
rtx get_addr PARAMS ((rtx));
X A
A ere AL WBFo RN o R AH FAe] A
cselib & S &3t}

int canon_true_dependence PARAMS ((rtx, enum machine_mode, rtx,
rtx, int (%) (rtx, int)));

Canonical true dependence: X = MEM 7} = 3 ZF4 o] A AH & o135 Xty MEM < 714 3
+= true_dependence 2] HE-2 o] 1] canonicalize F o] Ft}. (2| A FEl= HolA o 7|4 T A
° g 4= Qlt}h) mem_addr argument 7} T3] H o, 2 F <Q13) true_dependence = canonicalize
‘5}7] Ao o] k& ALtech

int read_dependence PARAMS ((rtx, rtx));

Read dependence: X = MEM 7} 7 o] AZH T 82t ¥ZF read E°] volatile
o] AL o ul o 7] Al oifti dependence 7} € 4 t}.

int anti_dependence PARAMS ((rtx, rtx));
Anti dependence: X = MEM 7} 2] 32 oA 92 & 2 ofFtt.
int output_dependence PARAMS ((rtx, rtx));
Output dependence: X &= MEM 7} 2] -2 Lol A AFE F 2o 7t}
void mark_constant_function PARAMS ((void));
wkek A}4 (constant) 2HH <& mark Tl
void init_alias_once PARAMS ((void));

o].x1 7(43:]—1‘51— /gngo] gj\

U[o

void init_alias_analysis PARAMS ((void));

Aliasing machinery & % 7]3}ghth. REG. KNOWN_VALUE #] €& %73}t
void end_alias_analysis PARAMS ((void));

oba BEe Aol e
rtx addr_side_effect_eval PARAMS ((rtx, int, int));

SIZE 7} memory reference &] Hlo]EZ 2] 37]91 ADDR 2] (N_.REFS + 1) ¥&| memory
reference 2] address & WHEglc) 92k ADDR 7} memory reference o] 9|3l A= X ¢ttt
W, ADDR 7} ¥H8H5 1:]—_
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builtins.c

30

6.2

builtins.c

rtx expand_builtin_expect_jump  PARAMS ((tree, rtx, rtx));

expand_builtin_expect 2} B]S28}A] 9k jump context o A] o] AL 3tt}. o] A& "k conditional
o] __builtin_expect ¥ 7% do_jump | &]3] TZFH T} jump £ emit 3= insn 52 SEQUENCE
£ &S A Y ek 8] 7F _builtin_expect & F A3}E 4 gltid NULL S 9HHEHsio}, -2
= jump Al o] AL HA3}e= A o] Q3= PowerPC 2F 242 machine 52 test & SCC
operation &2 H}ZA] ¢Fa1, 0/1 ] B gt test o] 7] ¥+l jump S}

6.3 calls.c
void emit_library_call PARAMS ((rtx, enum libcall_type,
enum machine_mode, int,
2D
Function FUN (SYMBOL_REF rtx) £ library call & output ¥t} (NO_QUEUE 7} 0 € uj
queue & WE3) o] 212 mode OUTMODE 9] & A o]1, NARGS t}£ argument =
< 7FA1 AL, alternating rtx value 3% 152 oJ¥ ZA S22 W335t7] 913 machine mode = ©]
AW At} rtx ZtEL o] v protect_from_queue S £33 = Al AU H o] oF st FN.TYPE
2 ‘pormal’ call 9o A LCT_NORMAL =2 ‘const’ call ol thal] A
LCT_CONST, REG_LIBCALL/REG_RETVAL note & & & #}o] A of &= ‘const’ call &9l
sl A4+ LCT_CONST MAKE BLOCK, oJ£2] (use (memory (scratch)) & 7}2
REG_LIBCALL/REG_RETVAL note & & 2] #to] #] oF 3}+= ‘purep’ call S thsjA+=
LCT_PURE_MAKE_BLOCK, library call £2] t}& type E°l tha|l A= t}2 LCT- value o] oF
At
rtx emit_library_call_value PARAMS ((rtx, rtx, enum libcall_type,
enum machine_mode, int,
o))
emit_library_call 3} B]<=3}x] 9k, U} A] argument, VALUE, 7} Ao 2 m AH}E oy
A7 A E et (W VALUE 710 o9, o] &4+ 3= 9E3 Ags s 18t
o] g gho] TAH ol th st rtx & wHEHSTE. wHek VALUE 7} 0 o] obd 7§, VALUE 7}
e
6.4 cfgrtl.c
rtx delete_insn PARAMS ((rtx));
1718 patch out &2 ZH INSN £ 2HA| gt} t}2 insn £ ¥HESio)
void delete_insn_chain PARAMS ((rtx, rtx));
L= A] Bo] o] of dlth= note & W73, START ¢ FINISH Abo] insn 9] chain € unlink 3+
t}.
6.5 combine.c
int combine_instructions PARAMS ((rtx, unsigned int));
Combiner £ 9] 3F main entry point. F & 359] A WA insn ©]t}. NREGS & R A unused

pseudo-reg number ©]T}.

Ttk combiner 7} indirect jump % ¥ ] & direct jump 2 BFETIE 0 o] o}l S wi3sich



6.6 cse.c

31

unsigned int extended_count PARAMS ((rtx, enum machine_mode, int));

MODE ¢] signedness 7} UNSIGNEDP ¢ ¢]3f| Q45 =tl|, o] MODE W quantity 24 a4
= Al A X Y £A)35l+= “extended” bit &2] number & WFE-SIT} Unsigned quantity S £
3, o] 212 high-order zero bit 2] number o]t}. Signed quantity 2 ¢3l, ©] A2 sign bit
minus 1 & EAFEE9] number ©|th. T AL A o] 4= “spare” blt £ 9] number £ w3}t
AT} A8 Sof WoF o Y4vk AoJw 1 & MBS AT oW = quantity 5L el Ach
H, GAL overflow 7} o} d o g && Rt}

o] 34+ combine F ¢t TEH A] b= thH 4 0 & e, o] A2 BFEA] define_split
2RH SE5 oA g2 ZxR3ch

rtx remove_death PARAMS ((unsigned int, rtx));

INSN 9] dead registers list & FE] register number REGNO £ | A It}
ek EAFE A7l thall death & 7153t A4 note £ WHAIT
void dump_combine_stats PARAMS ((FILE %));
ob4 Age Aol e
void dump_combine_total_stats PARAMS ((FILE *));

o}z A &3t Ao

- =2

ol =

6.6 cse.c

rtx gen_lowpart_if_possible PARAMS ((enum machine_mode, rtx));

l

X 7} fixed-point number & 93t rtx (o] & 5, MEM &2 REG, SUBREG) 942 7133}
X 9] least-significant part & FZ 3= rtx (MEM £-2 SUBREG, CONSTJNT) = w3}l
MODE += %8st X 9 part 7} & uprt ix]% F A3}

TkeF @ JH operation o] F=F=E &~ QL , 0 & Wreksict

o] 212 emit-rtl.c U] gen_lowpart 2} H]T'a}u},

I

int rtx_cost PARAMS ((rtx, enum rtx_code));

rtx X A4 cost A A
o A% AJAAE 4

azed. 229 o

o
17
2

13U o 3hue) ARE-S cse ol A, o] w3 3 4]S hash table U]
=d]. t+& 3= rtl generation oA, FA1S 2 =
2 Ul @eol 4 &+ At

int address_cost PARAMS ((rtx, enum machine_mode));

Address expression X 9] cost & ¥t} Fol A= X = A 3] & A315 address reference

et o gy o

void delete_trivially_dead_insns PARAMS ((rtx, int, int));

=
2
ol
T
¥
ol

2 E insn 5 scan 3t FH-&
L} ZFAT o) A register & E-A}SH
Cse 52 loop, 1:]—— ;47@:}5 o o] £33 £2 ZloZ FHH insn & A As=0 AFRE
t}. Dead quantity 52 93t givs 2 W& w0 2 dead ivariant S 278 3

= =
2] 9471 Wil loop LH-/] heuristic & SIAZth AL G2 pass 52 E3 =71 &
49 Aoleh

WE A8 7] S register & 2 a7

rlr S

)
L
—
S
3
il
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int cse_main PARAMS ((rtx, int, int, FILE x*));
P4 BYo)EL A2 cse & AP F & A FeJojolth NREGS £ FFofol A
AH8-5 = 71 -2 pseudo-reg number o] 1 & T] 3 7l o]t}
AFTER_LOOP <= ®FeF o] Z1 o] loop ] A 3} o] 43P = = cse call & -9 1 o]t} (o} -frerun-
cse-after-loop 7% wjah).
Tk jump_optimize 7} conditional jump WH ] EW 7tASI 2 Q3| Mg Hojof e A1
Llacacia= s
void cse_end_of_basic_block PARAMS ((rtx,
struct cse_basic_block_data *,
int, int, int));
INSN 9] basic block ¢] & Zto} 1A 9] range €} block &] & insn £ SET £9] & A<,
block €] ®}A] 9} insn, branch path £ w&-3stc}.
branch path &= o] 3l branch £9¢| wztof 3t=A]E 71271t} 9ok 0 o] ofd path =277}
A A H A, block & A scan T o] A oF 3} T} branch 9 set ©] Fo]& Z o]t} Branch
path = 2 2 FLAG_CSE_FOLLOW_JUMPS &-& FLAG_CSE_SKIP_BLOCKS 7} 0 ©] o} uj
% ALg R,
DATA + block & AW3lE=d ALEE =, oA AAdH, +ZA| cse_basic_block_data Z 9]
pointer ©]t}. & A) block o] &3 AR Z AYPA Y2 oJH F-$, incoming FZ A 2] branch
path += output branch path £ A4 3}=4] AL-2H T}
6.7 emit-rtl.c
rtx gen_rtx PARAMS ((enum rtx_code,
enum machine_mode, ...));
rtx gen_rtx (code, mode, [elementl, ..., elementn])

o] 3= RTX code 7} <code> Z A AT = 37]2] RTX & AU T RTX FXA = AR
<elementl> 9| A <elementn> 2 Z7|3}FH Ut) o] FAlL2 XA H RIX type & &4l ulz}
A Gk (o3 rtx 9F 238H £33} machine mode & <mode> Yol 2] A=},
genrtx + 1Z10] AT lisp-like rtx & 238t WA 2R GS 5 Ut & & o3
e rtx FRE=:

(plus:QI (mem:QI (reg:SI 1))
(mem:QI (plusw:SI (reg:SI 2) (reg:SI 3))))

L2 28 Cceode & AAE = ASF5YTH -

gen_rtx (PLUS, QImode,
gen_rtx (MEM, QImode,
gen_rtx (REG, SImode, 1)),
gen_rtx (MEM, QImode,
gen_rtx (PLUS, SImode,
gen_rtx (REG, SImode, 2),
gen_rtx (REG, SImode, 3)))),

rtvec gen_rtvec PARAMS ((int, ...));
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gen_rtvec (n, [rtl, ..., rtnl)
o] routine += rtvec & A T A2 argument £ 9l rtx & 7} 2 7]+= pointer & ol A 33k
c}.

rtx copy_insn_1 PARAMS ((rtx));

AAASZ copy-insn & A% rtx o] 2L EARE S AT o] F4= copyrtx 2 THE
t], o] A& SCRATCH £33 ASM_.OPERAND &5 A& t}2t}h BE, o] 4= IHAHo
2 AFEE A ¢k, front end 24 copy_insn & AF23T) SFA| 9, A2 WA copy.insn & insn
pattern & HAFESF SCRATCH €< 2%3l= o™ REGNOTE &2 A =E H A7 930
vzl o] 5 ARSStd

rtx copy_insn PARAMS ((rtx));

Rix o] A HAHEE A4} o] 4+ copyrix 9 th2H), ©] 22 SCRATCH £}
ASM_OPERAND 55 A|th& t}Zth INSN &= AA2 A3 INSN o] ¥ ot =g, o] A
oA E Y 4= T

rtx copy_rtx_if_shared PARAMS ((rtx));

ORIG & AH8% 2 2 mark 3431 ¥het 1 70] oju] Ab&Zo] grkel 129 BApRE wiatslich
AR Ao o9 BAA S0 AN E E2o] Bh,

rtvec gen_rtvec_v PARAMS ((int, rtx *));
g9l EAA e

rtx gen_reg_rtx PARAMS ((enum machine_mode)) ;

mode MODE 2] A} pseudo register & 9] 3F REG rtx & A A 3t} o] pseudo & T2 <214 <l
register number 7} &FH ¢}

rtx gen_label rtx PARAMS ((void));
Unique label number £ 7}2] & A2 0] A H CODE_LABEL £ ¥l3-3tt},
int subreg_hard_regno PARAMS ((rtx, int));
Hard register 2] SUBREG ¢l X 9] final regno & ®F2+3shc}.
rtx gen_lowpart_common PARAMS ((enum machine_mode, rtx));
Low-order bit 52} number 7} MODE oj 2] &} o] x|+ X 2] 2 ¥ low-order bit 52 U EIY =

25 ¥k3ksht} floating-point 2} fixed-point ZEE AFo] 9] conversion ©] 1.2 1, bit representation
o] RiZE & &7] nigrh

o] 4= ol gen_lowpart 2} cse.c, combine.c Yol T 7] 5S = AE Alo]9 2&5H A
& T2} o2 compilation & ZE Aol A HAA D 5 9l ALED R A0

o
=7

=

o,
©
o)

o] $2l7k B 4 9t A9t ohete, 0 & W
rtx gen_lowpart PARAMS ((enum machine_mode, rtx));

X 7} zkoll T &l rtx (o] S 59, MEM 3-& REG, SUBREG) 212 7} 312 X 9] least-significant
part & #FZ 3= rtx (MEM -2 SUBREG, CONST.INT) £ ®83sict. MODE += ¥kshe X
9 part 7} Eut} F A& At o] A BHE g word Bth AA = dHTE Wk X 7F MEM
o]i o] A& address 7} QUEUED ¢ A%, gk =3t 18 Zlojt}h
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rtx gen_highpart PARAMS ((enum machine_mode, rtx));

‘gen_lowpart’ £} H|38FA] Tk most significant part & FR3Hrh ©] 212 complex number 9
imaginary part ol JZ23sh=t] A&t}

rtx gen_highpart_mode PARAMS ((enum machine_mode,
enum machine_mode, rtx));

gen_highpart_mode 2} H] 523} A] 9 EXP 7} VOIDmode constant € 4= 1= 2ol EXP operand
9] mode & WolERIth= WelA =T}

rtx gen_realpart PARAMS ((enum machine_mode, rtx));

Complex value X 2] real part (mode MODE & 7}A] 11 9l+=) & whatsit}. o] 212 &AF memory
W low address ol &t}.

rtx gen_imagpart PARAMS ((enum machine_mode, rtx));

Complex value X 2] imaginary part (mode MODE & 7}A] 311 Ql+&=) & wk3sic}. o] 212 Ak
memory Y high address o] <t}

rtx operand_subword PARAMS ((rtx, unsigned int, int,
enum machine_mode));

Operand OP ¢] subword OFFSET & ¥}t Word number, OFFSET -2 low-order address
2 A Z8E= word number 24 3 A %1’/]— OFFSET 0 & ulor WORDS,BIG,ENDIAN 7} o}d
749 low-order word ©]1 T1¥8X] S FAS hlgh order word ©]T}.

WO £/} 279 word § FET 5 Grbe 0 & WA 194 2L B
o} B3k rtx 7F vEEHE Aot

2 A= word

e

)

VALIDATE_ADDRESS += %t9F address 7} & 31 A AA7} o] F o] & oF St 0 o] o} gholTth
reload 7} &€& 54 7] Ao, valid address += A ¥F3tE 7 o]t} reload o], 2HeF valid address
7} vEgE = gl £8+=0 S “W}ﬂq

ook VALIDATE_ADDRESS 7} 0 & A%, g+ = address & 7VH3] LASI=H 1A

S G854 ANEE AL caller o B o|Th
MODE + OP ¢} mode 9lt], 22 o] CONSTINT 7o & 33ic}.

rtx constant_subword PARAMS ((rtx, int,
enum machine_mode)) ;

operand_subword ¢] 2 & constant 3 -$50°l th 3t helper routine. 2E oA o] AL A H =
et
rtx operand_subword_force PARAMS ((rtx, unsigned int,
enum machine_mode)) ;

‘operand_subword’ &} B]<=3FA gE A o) 0 & ¥ISsA] b=t} vk 227 2 HH subword £
F23HA] T, register Uoll OP € ¥ MAIE st} whek s A3 3t abort Shrt
g= & o8 Aol address & 24 AAFSHE

MODE £ OP 9] mode ¢1d], ZA-& CONST_INT 7 Lof 3 Z3tr}.
int subreg_lowpart_p PARAMS ((rtx));

ek X 7} SUBREG 2] containing reg 2] least significant part & #Z 3= SUBREG ¢ A&
2 7HF9 09 1S whEsit) ukek X 7} SUBREG 7F obd 39, &4 1 & whaksit) (24 2
Ale] low part ©]t}.)
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unsigned int subreg_lowpart_offset PARAMS ((enum machine_mode,
enum machine_mode));

Target format W memory o] A %% o] 21+= mode INNERMODE 9] 3t OUTERMODE low
part & 47| g vlo]E 729 offset & WL

unsigned int subreg_highpart_offset PARAMS ((enum machine_mode,
enum machine_mode));

Target format W memory o A 3= ¢ 31+ mode INNERMODE ¢] 79l OUTERMODE high
part S 7] &3l nlo]lE 7729 offset & © dL&3l o}

rtx make_safe_from PARAMS ((rtx, rtx));
B A2 Y A9 X £ $AhE, OTHER Yol W32 a5 445 A% gk X $& X
o] zko] Yo EAtH pseudo reg & ¢ 3 rtx = ¥H33ith. OTHER & WF=A] SET DEST 2
PEEC RS

rtx convert_memory_address PARAMS ((enum machine_mode, rtx));
ptr_mode Y memory addres 91 ]2 X = Pmode ¢l address A2 W3 37, &2

st} (TOMODE & o]® ¥4l 9l 2] & tﬂ— ]—rjr) LF= HES %BH arithmetic operation &
A’ 8= 37g ol A pointer —Ol overflow 3h= Z1-& 3 2HalA] b= HolA o|H & 7HA=d], 1
2] 213} address arithmetic insn 9] AF&E 4= At}
rtx get_insns PARAMS ((void));
& A sequence &2 A function ¢ HWHA] insn S ¥FE3IC}
const char *get_insn_name PARAMS ((int));
o] AL Aol o zHA 8= debug.rtx function & A 7] § 3l print-rtlo & A 4+ A}
rtx get_last_insn PARAMS ((void));
A A sequence &-& & A function °f emit = o] A w}A] 9} insn S HWF3H3Hc}.
rtx get_last_insn_anywhere PARAMS ((void));

Emit 5 o] 7 t}A] 2 insn & W=, 2210 o] A ¥ push F o] A sequence LA 2= WS
o] gl

void start_sequence PARAMS ((void));

RTL_EXPR Wol sj7| A=) d 5 = sequence Z insn & emit 6]—7] A3tk whek o]
sequence 7} ALY #HE 3o} F argument 52 function call (A& pop &2 oA A7]=
< 4 917) W=l ¥ 2 S AFEHS INHIBIT DEFER_POP & #z38}2}) Soll Al pop & 4
g}_‘?_% Sl 942 2388 AL, o] S4E 5 E3517] Aol dopending_stack_adjust S A& ?_
t}. 2 AL deferred pop E°] $AH L Z 9] sequence & F7H emit X &UrttE AL F

_|_4

A3 & Zlolth
void push_to_sequence PARAMS ((rtx));
& 2 sequence 2, o] A AAFH AL A F5t2, FIRST & A| 2= insn chain A st

[e)
=7
t}. o] B2 ojw A AR 3lE=X] o Tl dF T AFA 3 A HE start_sequence FA] o A 2}

void end_sequence PARAMS ((void));
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3 A sequence & emit 3 & A F T o] = o] A state & B3}
A2 2 A H sequence 9] content S A7) YA, £ = HIEA] o] AL TE3F}7) ¥ of*
‘sen_sequence’ S T Z3f oF gt}
ek At e 7t o] sequence § A 3= & <t deferred popping argument £ 7]'Z]J— ATt
3, o] sequence 7} = A] instruction stream U o] “’?}ﬂxl s 74—,— gen_sequence & & =38}
7] Aol do_pending_stack_adjust & A3}t I Z -2 deferred pop £ 9] ©] sequence ] 4+ Y=
11, instruction stream W 2] 9] &4 o 4T A %E% 241 3] sht} Argument £ 9] deferred
popping °] &3t B A3 A B = INHIBIT_DEFER_POP & Hrt}
void push_to_full_sequence PARAMS ((rtx, rtx));
FIRST ojlA] LAST Woll A}A H chain © & ¥ insn chain & FA] 3t}
void end_full_sequence PARAMS ((rtx*, rtx*));
o] A& end_sequence &} Z+o] =315} A 2k, FIST o] A LAST W 22} ¥ sequence & 7| & 3SItt=
Aol A tt=1}.
rtx gen_sequence PARAMS ((void));
& A sequence Z ©]u] emit ¥ insn & £ ¥35F= SEQUENCE rtx A A ghot.
o] Z1-& DEFINE_EXPAND & ¥ gen_... function 7} o] @A w&= SEQUENCE & F+A st
Aol thafj A o]t}
rtx emit_insn_before PARAMS ((rtx, rtx));
body PATTERN £ 7}%+= W3 o] & wlE 11 instruction BEFORE 2ol 722 output gttt
rtx emit_jump_insn_before PARAMS ((rtx, rtx));
body PATTERN 2} code JUMP_INSN & 7}x]+& W& o] & 953 instruction BEFORE €]
1718 output 3tr}.
rtx emit_call_insn_before PARAMS ((rtx, rtx));
body PATTERN £} code CALL_INSN £ 7}A]+& W3 o]E 251 instruction BEFORE <ol
1 71& output 3t}
rtx emit_barrier_before PARAMS ((rtx));
code BARRIER 9] insn € & 17 insn BEFORE €Holl 21 A€ output 3t}
rtx emit_label_before PARAMS ((rtx, rtx));
code BARRIER 9] insn € "= 17 insn BEFORE o]l 21 A2 output 3k},
rtx emit_note_before PARAMS ((int, rtx));
insn BEFORE 2] subtype SUBTYPE 9] note & W3t}
rtx emit_insn_after PARAMS ((rtx, rtx));
body PATTERN £ 7} 2 code INSN 9] insn € Y517 insn AFTER ¥ °f] 22 € output it}
rtx emit_jump_insn_after PARAMS ((rtx, rtx));
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body PATTERN £ 7} code JUMP_INSN 9] insn 2 %HE 17 insn AFTER ¥ o] Z 22 output
3o,

rtx emit_barrier_after PARAMS ((rtx));
code BARRIER 9] insn & W& 11 insn AFTER ol ZA & output 3t}

rtx emit_label_after PARAMS ((rtx, rtx));
insn AFTER 5 ¢l label LABEL & emit stc}.

rtx emit_note_after PARAMS ((int, rtx));
insn AFTER ¥ ¢ subtype SUBTYPE 9] note £ emit 3tc}.

rtx emit_line_note_after PARAMS ((const char *, int, rtx));
insn AFTER ¥ ) FILE 3 LINE 2 ¢ 3} line note £ emit 3Ft}.

rtx emit_insn PARAMS ((rtx));
¥l o] PATTERN o] Z =7} INSN ¢l insn € AU 2832 242 doubly-linked list
of 2ol #713Ieh Wek PATTERN o SEQUENCE 21# 1219| clement §& #13te] 2
element S 9] 3} insn & emit T}
A 20 2 emit ¥ insn & HEHF U

rtx emit_insns PARAMS ((rtx));
INSN 2 A]Z+sF+= chain Yol insn & emit 3t} emit F o] A v}X 2} insn 2 WH3kslt}.

rtx emit_insns_before PARAMS ((rtx, rtx));
INSN & A] &3} chain Yol insn £-& emit 313 insn BEFORE ¢Fel] 158 #}2] 77| S}
emit = ] PFA 2} insn & WHEHETH

rtx emit_insns_after PARAMS ((rtx, rtx));
FIRST & A] 23} chain Yl insn & emit 3131 insn AFTER 9] F o] 158 #2347 &
th. emit = ] vFA 2} insn & WHEHECE

rtx emit_jump_insn PARAMS ((rtx));
pattern PATTERN £ 7}% code JUMP_INSN 9] insn & 9511 doubly-linked list & Zof 1
A2 ok

rtx emit_call_insn PARAMS ((rtx));
pattern PATTERN £ 7}3 code CALL_INSN ¢ insn € ¥H5 11 doubly-linked list &] £ 1
A2 o3

rtx emit_label PARAMS ((rtx));
Doubly-linked list 2] Z¢f label LABEL & t|3tt}.

rtx emit_barrier PARAMS ((void));

code BARRIER 9] insn < ¥FE 17 doubly-linked list & & 222 tdic}
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rtx emit_line_note PARAMS ((const char *, int));

FILE 2} LINE of 9J3l A A" data-field & 7}A]+= code NOTE 9] insn 2 7+E 11 doubly-
linked list & &9l 272& ¢3tt} 3+A| 7k 2 2 line-number £ 9] debugging info ol & 3= uj

ok,

rtx emit_note PARAMS ((const char *, int));
FILE ¢} LINE o 9J3] A& % data-field & 7}A] &= code NOTE 9] insn & %51 doubly-
linked list ©] Zof 2AS t 3t} vk line-number NOTE & A% o] A Ad AL AL 1

Ae AET)
rtx emit_line_note_force PARAMS ((const char *, int));
NOTE & emit d+=d)], LINE ©] o] A note &t I AL Aekstx] =t}
rtx make_insn_raw PARAMS ((rtx));

B2E glot 2 %7]3}3F INSN rtx 2 A 3ste] = &=t} pattern slot o] = PATTEN &
A7 T

rtx previous_insn PARAMS ((rtx));
o] A insn & WHEHSlC}. wheF SEQUENCE ¢ 7%, sequence 2] UlA| 2} insn & WH3Hslo}.

rtx next_insn PARAMS ((rtx));

2 insn & WEdlth Wk SEQUENCE 9 7%, sequence & 3 HE o] insn & w3

<

t}.
rtx prev_nonnote_insn PARAMS ((rtx));

NOTE 7} o}d INSN 2Fe] o] A insn & W3St} o] routine 2 SEQUENCE Eu]of] K o]

o)y
15

rtx next_nonnote_insn PARAMS ((rtx));

NOTE 7} ofd INSN H 9 t}2 insn 2 HF33lt} o] routine 2 SEQUENCE ol H o] ]
=1t

rtx prev_real_insn PARAMS ((rtx));

INSN °7'°ﬂ )&= wlx] 2k INSN ;_‘3,:3 CALL_NSN, JUMP_INSN £ ¥I335tn Z2A31% 42 7
20L HPﬁrEPE} o] routine 2 SEQUENCE & W o Ho]x] 9k&=r1}.
rtx next_real_insn PARAMS ((rtx));

INSN % 9l& upz| 2t INSN %o CALLINSN, JUMP_INSN & ul&si 2R84 S 4%
0 2 wkeHateh. o] routine & SEQUENCE & jofl o] 7] gk},

rtx prev_active_insn PARAMS ((rtx));

AAR o]jH AL 4335= INSN oF ulA] et insn £ ZH=r}. o] routine 2 SEQUENCE & 4
of B o]x] ¢F=rt}. reload 7} &5 HH 7}A] o] AL prev real_insn &} Zt}.

rtx next_active_insn PARAMS ((rtx));

obx ge 4ol 9

mo
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int active_insn_p PARAMS ((rtx));

AAZ o AL 433}l= INSN F t}2 insn & Z=T} 9] routine 2 SEQUENCE £ Yo
HolR =t} reload 7} 4EE ul] 7}A] o] AL next _real_insn 9} ZT}.

rtx prev_label PARAMS ((rtx));
insn INSN ¢} v} 2t CODE_LABEL £ ut&hslhe=d]|, §1& 4% 0 & uhssict
rtx next_label PARAMS ((rtx));
insn INSN ¥ t}3 CODE_LABEL & RH&ate=t], 9l& 4% 0 & vhsksict
rtx next_ccO_user PARAMS ((rtx));
INSN Hell CCO & AH&3tL 2215 AT Ao g 7HYH = ths insn & WHEHsit}. o]

prev_ccO_setter 2] BPQ] ot} (£, o] &2 2 dFTS v H Y prev_ccl_setter = INS
FH | oF )

dulA o g o] AL W3] TS insn o] A ¥k Wk REG_CC_USER note 7} &A13tchd 214

2
N

KX
| -
=
=

2 CCo & /‘}%f?}% insn & X g3t}
whot 22)7) insn & 2 4 flohE 0 & waB
rtx prev_ccO_setter PARAMS ((rtx));

INSN & 93] CCO & A AStE= insn & Z=t}. vk INSN 7} REG_CC_SETTER note & 7}
A %lz] 2Tt 1722 oA insn °l“/‘r-

rtx try_split PARAMS ((rtx, rtx, int));
o U2 éf‘ﬂ%% = 98 222 4 J& insn 2 28 /\1 Sttt PAT 2 EE|& i E 0]

t}. TRIAL & PAT & A|#3}+= insn ©|t}. LAST &= 2+2F 22|17} A A H sequence 9] w}x] 9t
insn & WS oF @-E}t‘ﬂ 0 o] ofd Zrojth

9SF o] routine o] $2)shet] A AT, LAST o gho] 9 £540) AL FL A5 re
placement insn = ‘}?}@ﬂ'. 2R QGubd 148 TRIAL £ viskalr}. wkek vlsly o] A insn

A weE & gokd 24 +99 Aol
rtx set_unique_reg_note PARAMS ((rtx, enum reg_note, rtx));

Datum © 24 DATUIM € 7}A|+= insn INSN 2ol KIND 9 note & A}&] #A st} whek o]
type ] note 7} o]u] &4 ?}‘4’1_, HA 1S A Aseh

rtx gen_rtx_CONST_DOUBLE PARAMS ((enum machine_mode,
HOST_WIDE_INT, HOST_WIDE_INT));

CONST_DOUBLE £ EW¥3A th& 287 e, 259 Zo]7l 24 run-time Alo| 2 &
T 7] W Eolth

rtx gen_rtx_CONST_INT PARAMS ((enum machine_mode, HOST_WIDE_INT));

pul

o [
oy ME

FAAS 2738 22 RTL code & °] 955U Tk generation function &2 raw handling
Fo}. wkoF Tkl o] o] list of B 3hthd, gengenrtl.c W] special rtx &= 3F 44 3}

rtx gen_raw_REG PARAMS ((enum machine_mode, int));

AMZ-& REG rtx & AAE Uk ORIGINAL REGNO 7} A2 AAFHE=R , oy A rtl
(frame_pointer_rtx 2} Z2) 3 F¥HE A/ T3 =& 43 A gyt
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rtx gen_rtx_REG PARAMS ((enum machine_mode, int));

o}ﬂ 7(4:@]—‘9‘1— /gtrgo] gj\

Ho

rtx gen_rtx_SUBREG PARAMS ((enum machine_mode, rtx, int));
ob4 HEe Aol gle.

rtx gen_rtx_MEM PARAMS ((enum machine_mode, rtx));
obal A erer 4ol g e

rtx gen_lowpart_SUBREG PARAMS ((enum machine_mode, rtx));

vkoF MODE 7} REG 9] mode Bt} 22 A-¢ REG 9 least-significant part & JERY =
SUBREG & XAl sttt 212 %] 9¢t}W paradoxical SUBREG ©]t}.

int max_reg_num PARAMS ((void));

AR oA AFLEE 7 2 pseudo reg number o] 1 & T3 S ¥kt
int max_label_num PARAMS ((void));

AA) 4 A 27HA] AFLE 71 2 label number + 1 & B33}
int get_first_label_num PARAMS ((void));

(Trek oj@ Ao] AFRFHYS AF) o] T4 AH2H A WA label number & WHEFSIT]
void delete_insns_since PARAMS ((rtx));

FROM ©¢]3 & wr5o]3 BE insn & 4HA| sttt FROM 2 A2 upx| gt g & of 7} Htt
void mark_reg_pointer PARAMS ((rtx, int));

7}o] 9l pointer register 24 REG & <1416t 2ok ALIGN o] 0 o] ofd A9 1749
alignment EX Helth

void mark_user_reg PARAMS ((rtx));
(CONCAT ¢ 4= 9J+=) REG £ user register 24 <143t}
void reset_used_flags PARAMS ((rtx));

49 sub-part 52 B =0 A2 ¥ copy_rtx.if shared & & 23517 3] X W 2E USED bit
= 7WR3| et

[t of

void reorder_insns_nobb PARAMS ((rtx, rtx, rtx));

o] 4= AR vt L Yrl Al sequence & AR ZEk

Chain W t}2 Z4 2 insn 9] consecutive bunch (<42 ¢l £-3) & o] 53t} o] 54 insn
=2 FROM 2} TO Aol 9ttt 152 insn AFTER H ME-2 YA A8 Ao|th.
AFTER + At FROM & TO &2 1 Ato]o] ¢l oW gk insn W <HATH

o] gt<== SEQUENCE S t3] A ¢#] 2322 delay-slot filling ] $3F & &5 o] A
£ e Aot

fu

void reorder_insns PARAMS ((rtx, rtx, rtx));
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H19} 4= ZA ¥ BB boundary 5 QHl¢|Ed: A& E20)
int get_max_uid PARAMS ((void));

o] 9] o3t Y& o] 529 uid H o} 2 number & QHESICH
int in_sequence_p PARAMS ((void));

& ) sequence Woll A emit Zo]zbd k1 S ¥
void force_next_line_note PARAMS ((void));

Line number 7} ¥ A= X &<kt 2117 line note = T} statement o] WA= = 3} o] A
Qo] AR So] AgHTE

rlo

void clear_emit_caches PARAMS ((void));
o}4 guo] gl e
void init_emit PARAMS ((void));

Z+ 45 Y3l rtl S WATH7] Aol o] FFd o] A 5l= data structure S} variable &

void init_emit_once PARAMS ((int));
RE Aol F75EE 22 unique rtl object 2 A gt w2k line number 7} A
9ithd LINEZNUMBERS + 0 ©] o} 2yt

void push_topmost_sequence PARAMS ((void));
& 2 sequence E M outer-level insn chain & A A St o] Aol AR I AL A &3}

void pop_topmost_sequence PARAMS ((void));

outer-level insn chain 2 emit 3+ &, outer-level insn chain 2 Yoo E 31, o] Aol A= <)

9 gee 57 a,

int subreg_realpart_p PARAMS ((rtx));
ulok X 7} SUBREG 24 7FA "t 1 & wHEsich. 12 9] containing reg W complex value
9] real part & #FF=Z 3t} Complex value 52 A} first word W real part 7} A &= v o] AL
WORDS_BIG_ENDIAN 2} A}39l o}

void reverse_comparison PARAMS ((rtx));

Z 0] A compare instruction & operand & swap 2FC}. Test instruction < operand £} 0 2] H]
g HAPHATH

void set_new_first_and_last_insn PARAMS ((rtx, rtx));

Chain W A €} vk 2 insn Sl th3 | 22 pointer E& A X3k} L3 ARG-H wpA] 2

=
=
Bttt 1 2 curdnsn_uid € A A3} insn chain & EAFSE 3 inline-procedure & ]3] AF&-H

o},

void set_new_first_and_last_label_num PARAMS ((int, int));

¢



6.7 emit-rtl.c
AR oA LA label number £ range & A4 gttt o] 212 inline function & 4] %
e Agate A5t e o ALgH .

void set_new_last_label_num PARAMS ((int));
AR oA L AH label number £ range & A4 gttt o] 212 inline function & 4] %
¥e Ageled AotAe of AgH .

void unshare_all_rtl_again PARAMS ((rtx));
RTL insn body 52 S3A]7] 11 o]H LEE] shared structure & THA] B43lc) o] AL 7
H|-&o] ujRH o] 7] wjFol] FE3HA G35 of oF 3hrt.

void set_last_insn PARAMS ((rtx));
Chain W v}A]2to 2 A insn & A A st}

void link_ccO_insns PARAMS ((rtx));
INSN = CC0 £ A}23}2 delay slot W2 o] 5% = Fo|t}. REG.CC_SETTER 2}
REG_CC_USER note & dAAs] 8= 1AL 3L 4 Jrh

void add_insn PARAMS ((rtx));
INSN & doubly-linked list &] &9l &7}&yt}. INSN &= ofulx INSN, JUMP_INSN,
CALL_NSN, CODE_LABEL, BARRIER &2 NOTE ¢ AJ4Yrch

void add_insn_before PARAMS ((rtx, rtx));
INSN £ insn BEFORE ¢ doubly-linked list of] ™ gt} ]74‘»} o]Ad AL insn & 4 Y3sH7] 9
3 TEF o] A= F L3 function & 0] o oF dl=t|, &G A ZTEL SEQUENCE £ o]® A update
219t &7] ) Fof 1 3T delay slots ©] 2} Xt}

void add_insn_after PARAMS ((rtx, rtx));
INSN £ insn AFFTER 5 doubly-linked list of] gt} o] A3} o] A AL insn & 4Y3sH7] 9
3l T &5 o] A= /43l function o] o] o Ft=t], & A ZEL SEQUENCE £ o]® A update
Rk &7] wj &0 1 3 9k delay slots ©] 219 Ao}

void remove_insn PARAMS ((rtx));
221 9] doubly-linked list 2 H-¥] insn & A 7 3t} o] &4+ sequence 52 A2 A tFEX &
I

void reorder_insns_with_line_notes PARAMS ((rtx, rtx, rtx));
reorder_insns 2} H]<=3FA %F Tl ¥ 7 A] moved insn 9] line number £ o] 251 7] 93} line
note & 41919}, o] A& AFTER 9 FROM Abel, TO 5ol th2 shijol note & 419% 2
o},

void emit_insn_after_with_line_notes PARAMS ((rtx, rtx, rtx));
emit_insn_after 2} B]<=3}X| ¥k, Line note 2 A H ZA<ld], ©] insn ©] FROM ©f & A
A% A5 ee Ao ok

enum rtx_code classify_insn PARAMS ((rtx));
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o1 insn 9] type o] body Z# X & 7A of sh=Aof that A A& WAFTE ghe
CODE_LABEL &-& INSN, CALL_INSN, JUMP_INSN.

rtx emit PARAMS ((rtx));

Insn o] A3 2524 rtl sl X & =3tc}. 7k X 7} label ¥ 7%, insn chain Weol 7+
w3l Baia

int force_line_numbers PARAMS ((void));
Query 9} clear/ & no_line number % H73t) o] AL =2dE 4= glE code o #F3| FA a1 H
M A A A 23 line number 52 F 7193} stmt.c Yol switch / case S t}F+= dlof] Al2H
t}.

void restore_line_number_status PARAMS ((int old_value));

ofz &gt Aol Y=

void renumber_insns PARAMS ((FILE *));

Wl ES Al £AFS}3le] o] 8t instruction UID £% GH]S A ¢F=rt}.
void remove_unnecessary_notes PARAMS ((void));

£ 83 node & Y& o] stream oA A A}

6.8 explow.c

rtx find_next_ref PARAMS ((rtx, rtx));
INSN F REG € ¥X3t:= U insn € Wiy, wek REG 7F 24 o5 219 el A
clobber & 1 A} code 9] straight-line piece Y REG & ZZdl=insn & &S ¢+ ¢S w0 &

Llacacia= s
void set_stack_check_libfunc PARAMS ((rtx));

Front end = GCC 9] stack < override 3}7]& €& 4 =4, o] AL stack = AAsH7] Y5l
o]W call € run-time routine Oﬂ Agado gz AAE A RAE 2EhA] 283} routine S =3}
7] 918 W7t E S o714 At

HOST_WIDE_INT trunc_int_for_mode PARAMS ((HOST_WIDE_INT,
enum machine_mode));

MODE £ %38t 2 33 truncate ©] 1 sign-extend C ¢l Z
rtx plus_constant_wide PARAMS ((rtx, HOST_WIDE_INT));
X ¢ A4 C 9 &gol rtx & whEghyc}.
o] 4= ul= A] ‘plus_constant’ macro & 3| AFEE o] of T},
void optimize_save_area_alloca  PARAMS ((rtx));

SETJMP_VIA_SAVE_AREA 7} true ¢ target < 93l allocate_dynamic_stack_space ©f 2|3l
AAE RTL S A3} st EA4 A o] =4, o & platform S Aol A AF&H dynamic stack

space = Y@ frame I FEo] F ¢ 2o, o] Z <3} longjmp 7} I A S unwind 3FC}HA crash
= B Q] o Z1 X O]q—
= = 22T M.
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6.9 expmed.c
void init_expmed PARAMS ((void));

ob4 HEe Aol ¢l

Ho

void expand_inc PARAMS ((rtx, rtx));
TARGET o] INC £ ¢ 3t}
void expand_dec PARAMS ((rtx, rtx));

TARGET © 2 52¥E DEC & wic}.

rtx expand_mult_highpart PARAMS ((enum machine_mode, rtx,
unsigned HOST_WIDE_INT, rtx,
int, int));

OPO 2} CNST1 & #317] $3t code & WE3t=d], wheF # ksl w41 d 42 TARGET W 2
] high half & ot 28|21 2 A7 ot JAA]E wESHskoh. vk operation ©] —,—Egﬂoi
A 4 globd, 0 o] viE o

MODE <+ operation I} result 2] mode ©]t}.
UNSIGNEDP += unsigned 3419 oluj& oj 0 o] oYt}
MAX_COST = 3#3 RTL £ 93 & allowed cost ©|Tt}.

int ceil_log2 PARAMS ((unsigned HOST_WIDE_INT));
2% >= X B BESE 43 2L 0 S MBI

6.10 expr.c

void move_by_pieces PARAMS ((rtx, rtx,

unsigned HOST_WIDE_INT,
unsigned int));

Block FROM ©f| 4] block TO 7}A] LEN byte & EA}StE= o 2] move HH o] ES A} j?_h:]—
(°l 2152 BLKmode & 7k MEM rtx 5 °|t}.) Caller = 25 3}7] A protect_from_queue =
E3] ¥t=A] FROM 3 TO & Au|of 3t}

Rhef PUSH ROUNDING 7} A9ol5] o] Z 12 TO 7} NULL ©] ™, emit_single_push_insn + stack
o] FROM & push 3}=d] AF&H ).

ALIGN £ 227} 7143 & 4= d+= F o alignment ©]t}.

6.11 flow.c

rtx find_use_as_address PARAMS ((rtx, rtx, HOST_WIDE_INT));

Rtx X Yol REG 7} memory address 4 AFgH Fa % Zer) A 2ALE AL
MEM rtx & ®Hgstt} w2k PLUSCONST 7} 0 ©] obd A%, th4l memory address ﬂ- =9
(plus REG (conbt _int PLUSCONST)) & 2ttt}

whok 128 address 7} Hol A oW 0 - WHEET) ok REG 7 3 o4 pEhg A%,

ful

o
2 address ZA 7} ofd th& 2o &2 AFEE AF (rtx) 1 & ¥HSkgioh

ol ol

ok

void recompute_reg_usage PARAMS ((rtx, int));
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Register allocation M} 2 Z o] register set/reference count E& A} A2+ st}

o] AL register allocator S°f T3] EE3 2u| 5L 71X Y= FHES HA FAL/H A
Al 8= set/reference count =2 ASH FA|E I st}

At} 7}, reference count -2 hard regs 2 2] allocation & 9] 3} pseudos & ¢4 <= w717 9
3l register allocator ¢l 2]l A% ©] x|+ primary component ©] T} T2 % &3} reference
count 52 WA 0 Z ¢ Y2 register allocation & o] Zt}.

F &= scan ¥ ¢} Z AW insn ©]Tt}.

LOOP_STEP = ¢ uli} W2 loop.depth 7} loop nesting level & Z7}5 o] of l=2] & e
=14, o] AL loop Y reference 2 9 3} ref count S Z7}37) YAl o]t}

Register allocator E9f] 28] A% += REG_LIVE_LENGTH ¢} REG_BASIC_BLOCK, 7}%3t
th2 Z B E update 3t A2 T3] 7HA7F A& Aol

int initialize_uninitialized_subregs PARAMS ((void));
Entry 4Fof] 4Fo} Q]+ pseudo register 52 2F+= entry block ] 2E immediate successor &<
g sttt 2252 AWA instance 7} BE FH o] B A Q] register reference 9 LE A
231, entry block H 158 0 &2 27|33t} o] 212 register 59 Fho] A A o+ A=
ol A9 bit set 2 9hal, 8] 7F YA & sticky bit 59 22 F/HE 2T 4

6.12 fold-const.c

int add_double PARAMS ((unsigned HOST_WIDE_INT, HOST_WIDE_INT,
unsigned HOST_WIDE_INT, HOST_WIDE_INT,
unsigned HOST_WIDE_INT *,
HOST_WIDE_INT x));

T+ doubleword A 4E< doubleword 232 B3ttt Zt argument = 5 ‘HOST_WIDE_INT’ &
7 Fo]Ath 8t argument = L1 3 H1; th2 3Fub= L2 9F H2 o]t} ZE2 *LV 9 *HV U]
= ‘HOST_WIDE.INT’ Zzto 2 = g9},

int neg_double PARAMS ((unsigned HOST_WIDE_INT, HOST_WIDE_INT,
unsigned HOST_WIDE_INT x,
HOST_WIDE_INT %)) ;
5 doubleword Z4E& doubleword ZI}Z negate 3T} 17 0] sign 0 & 7FA Y-S o
OF operation ©] overflow ©]™, 0 o] ofd k=2 wWidsith ZF argument & L1 I H1 W
‘HOST_WIDE_INT’ 2252 Foj At} 72 *LV ¢ *HV U F ‘HOST_WIDE_INT’ %7
2 AgHch

1?_]_
=
-
°

T
Z}

int mul_double PARAMS ((unsigned HOST_WIDE_INT,
HOST_WIDE_INT,
unsigned HOST_WIDE_INT, HOST_WIDE_INT,
unsigned HOST_WIDE_INT *,
HOST_WIDE_INT *));

5 doubleword A4E doubleword 232 F3tc}t. 27 0] sign 22 7FAAS wl] 2k oper-
ation ©] overflow o], 0 o] o}d Zk& WHE3t) ZF argument &= F ‘HOST_WIDE_INT’ Z 7}
£ 2 FoJRAt} 3t argument = L1 3 H1; th2 dlut= L2 9F H2 o)t} k& *LV & *HV U &
‘HOST_WIDE_INT’ £7Zto g #] A=t}

void lshift_double PARAMS ((unsigned HOST_WIDE_INT, HOST_WIDE_INT,
HOST_WIDE_INT, unsigned int,
unsigned HOST_WIDE_INT *,
HOST_WIDE_INT *, int));
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ZA3}e] PREC bit S ‘?l— A 84, L1, H2 W Doubleword Z4E COUNT x#}&8] 2 YZ shift 3+
t}. 9ok COUNT 7} &40 H ELE@ shift 3tt}. ARITH nonzero = arithmetic shift & 2] 1]
st 28 2] kg Wl logical shift S AF&3tch gHS *LV € *HV W & ‘HOST_WIDEINT’ %
toz AT

void rshift_double PARAMS ((unsigned HOST_WIDE_INT, HOST_WIDE_INT,
HOST_WIDE_INT, unsigned int,
unsigned HOST_WIDE_INT *,
HOST_WIDE_INT *, int));

ZA3+e] PREC bit &9 14344, L1, H2 WY Doubleword 73413 COUNT X]—ﬂi L EZ ghift
3t} COUNT = ‘ﬂ—E/\] ok4~ o] of 3t} ARITH nonzero &= arithmetic shift 2 & n)3t 213
2 9rS W logical shift & AF&3HTh Zh *LV 9} *HV Uf = ‘HOST_WIDEINT® 2702 A
et

void lrotate_double PARAMS ((unsigned HOST_WIDE_INT, HOST_WIDE_INT,
HOST_WIDE_INT, unsigned int,
unsigned HOST_WIDE_INT x*,
HOST_WIDE_INT *));

239 PREC bit &9 5234, L1, H2 W Doubleword A4E COUNT #}2]|2 92 rotate
3o}, ek COUNT 7F &5+ AL S_E% rotate 3o}t ZFE *LV &F *HV U F
‘HOST_WIDE_INT’ %zZto & &=t}

void rrotate_double PARAMS ((unsigned HOST_WIDE_INT, HOST_WIDE_INT,
HOST_WIDE_INT, unsigned int,
unsigned HOST_WIDE_INT *,
HOST_WIDE_INT *));

A9l PREC bit =
3t} COUNT & vt
2 AxgAr)

9k 5% $HA], L1, H2 Y Doubleword 45 COUNT A}2]| 2 2 EZ rotate
S Folof gt} ghe LV 9 FHY W ¥ ‘HOST_WIDEINT’ & 7+o

6.13 function.c
rtx assign_stack_local PARAMS ((enum machine_mode,
HOST_WIDE_INT, int));

assign_stack_local_1 8 & & 2] X+ wrapper; AR <45 93} local stack slot & &3t}

rtx assign_stack_temp PARAMS ((enum machine_mode,
HOST_WIDE_INT, int));

AAIA QL stack slot & T3t 5ol ThA] AAHES 8] A& 7153k WA 3 79
argument - 5 A 2lot=d| lojA Zrh

rtx assign_stack_temp_for_type PARAMS ((enum machine_mode,
HOST_WIDE_INT, int, tree));

QAIA 9 stack slot & FFEAT U OpA AAEE A 1AL 23
MODE + ¥4 rtx o] Al 9] 2 machine mode ©]t}.

SIZE = {749 space & unit Y size o|t}. &= o7]9 rounding & St &=t as-
sign_stack_local 7} o] & ¥ rouding & & Z o] 7] wjEo|c}.
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KEEP 2 ¢F o] slot ©] freetemp.slots 2] call T FX|Fojof 3= AL FF 1 ot}
Block < %] 3} automatic variable 52 o] flag £ 7}A 12 &% "t} KEEP 2 7ok 22| 7} YA
Z 0 2 longer term & SFE F$, 2 & zr=], o] A9 lifetime & CLEANUP_POINT_EXPR
=° g3l A=}t KEEP 2 7HF inner level 9| A block W W24 HAZFH = oJH Z& %
g7t dgetnA & 4¢3 & etk (dE 9, AVE_EXPR).

TYPE £ stack slot = 93} A% = type ©|t}.

rtx assign_temp PARAMS ((tree, int, int, int));
Temporary & 33ttt 2ok TYPE_OR.DECL 7} decl @ ZA-¢ 28+ decl & thAlstL 1
A€ B3 ervor HAA SV ol A& o] Aok Bek. 2l @ A9ol, 7ol type o] T AL
3t} KEEP ©] assign_stack_temp = $]3F Zo]t}. MEMORY_REQUIRED + %hoF Z 37} |
Z Al addressable stack memory oJof & ZA-¢ 1 2 zZt=t}; 9ok register 7} OK o)™ 0 o]t}
DONT_PROMOTE = 22k 2] 7} wider mode € & register W] 742 S3AA| Ak A1 &
Zeot

rtx gen_mem_addressof PARAMS ((rtx, tree));

Register REG & 9|3 (MEM (ADDRESSOF (REG))) rtx & TH= T3] A Fav
zt= 210 7 %t} DECL 2 decl &2 register W A &H object & €] 3t SAVE_EXPR o] 12 1t
oF 2] 7} stack ol REG & ZA&E Yook & a7 JS AF s A2 Aot REG
= put_reg_into_stack Yol 9= MEM I} 2+ Ao o] goj2ro] 2t}

void reposition_prologue_and_epilogue_notes PARAMS ((rtx));

Instruction scheduling 2} delayed branch scheduling & ©J prologue-end £} epilogue-begin note
S A A AT

void thread_prologue_and_epilogue_insns PARAMS ((rtx));

9koF machine ©] Z AL XYET 7% prologue 9} epilogue RTL & A AISIth 1811 o] AS
prologue 7} ot A ELH=7), epilogue 7} 064 A 4342 275 node & 747 2o
thread 3tt}. 7}5 3t basic block A X & update 3Ft}.

int prologue_epilogue_contains PARAMS ((rtx));

o} e Aol ¢l

int sibcall_epilogue_contains PARAMS ((rtx));
obx HE7 Ayl gL

void preserve_rtl_expr_result PARAMS ((rtx));
X &= RTL_EXPR ¢ A¥olt}. whek &l RTL.EXPR ¢} 239 A slot 9 A%, A level
o ;2] AA] slot &2 ZAL £ZA 7] AA RTL.EXPR W FA 4 slot & free & ol free T

A FEE B}

void mark_temp_addr_taken PARAMS ((rtx));

oF X 7} 9 A] slot © 29 reference ¥ 4~ AthH 1A address 7} dojd 4 Uth= AHAS
5t

void update_temp_slot_address PARAMS ((rtx, rtx));

o

NEW 7} o] Z oA = OLD 2 ¢& #+ temp slot & X3+ 5 L35 41 <

2« o 1 u

rlr

o
N
N
i
™
o
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void purge_addressof PARAMS ((rtx));
INSNS Z £ & ADDRESSOF 9/] —E WA A A gt} dolls (MEM (ADDRESSOF)) 3
HES A A3, stack Woll E R3S o] register 52 7231t}

void purge_hard_subreg_sets PARAMS ((rtx));

INSNS 22 ¥ hard subregs o] SET 52 R E 2 A Aty 2|7 A 4Hst= 183 SET
SR FAX 221 S0lth o]+ integrate 7P return gk register o] F2E59 JFS tHE 5 ¢l
ufj o] o}

22+ 27 hard register 9] subregs T+ A A 312 @317 w] &9l alter_subreg & AF&-3}X] 9

=}

P

o

rl

6.14 gcse.c

int gcse_main PARAMS ((rtx, FILE *));

Global common subexpression elimination ¢ ©] 3} entry point. F &= <] A XA A] B o] o]

o},

6.15 global.c

void mark_elimination PARAMS ((int, int));
Hard register number FROM 7} o] A 9] A A% o] hard register number TO $-E| 2] offset &2
A =] 98-S @3} Basic block & Al ZF 2 o] A] hard registers live ¢ AHE]= FROM <] A}
42 TO 9 AHE o2 thAI g2 24 update = 3t}

int global_alloc PARAMS ((FILE *));
local_alloc ol o3&l &5 A ¢+-& pseudo-register 52 allocaltion 2 4=3)3tc}. FILE 2 de-
bugging information & output & 3} oln, vk 123 output ©] LFEH XA $L AP 0 9]

Return & ¥HeF reload 74 A3, 9217} o] F4ol ofsl o4 o A2 5= Wolo}
g 0o ol e WABT.

void dump_global_regs PARAMS ((FILE *));
o1 Rae 4ol 9.
void retry_global_alloc PARAMS ((int, HARD_REG_SET));

pseudo reg REGNO ol ¥ 7] ¢33t hard reg & 27] Y&l ‘reload’ 25 E TEH Tt} ofulx o]
Aol hard reg 7} 7}X YA B R A ALY, S otz 129 2 #1H hard reg 7} reloads
£ 918 A2 2dth. FORBIDDEN REGS + AH8-H A o] gl 54 hard reg 5, 420 24
o] @ Aoz HolA o= AES 7= 7th wek FORBIDDEN_REGS 7} 0 o] ¥, o} &
regs 7} S A= A ¢kt

void build_insn_chain PARAMS ((rtx));

AR &9 insn & 2 o] 7}AA] reload_insn_chain & A A S} register life information < 7]
=30}
= LT



6.19 ifcvt.c

6.16 ifcvt.c

void if_convert PARAMS ((int));

EE if-conversion & $] ¢t main entry point.

6.17 list.c
void init_EXPR_INSN_LIST_cache PARAMS ((void));

o} ABa Ao] EANA BE
void free EXPR_LIST_ list PARAMS ((rtx *));

o] &4+ EXPR.LIST node 9] AA list & A5 A & Aolth
void free_ INSN_LIST_list PARAMS ((rtx *));

o] ¥4+ INSN_LIST node 9] A4 list & 254 & 2ol
void free_EXPR_LIST_node PARAMS ((rtx));

o] 3= 7 A 9l EXPR_LIST node & #7574 & A o]t}
void free_INSN_LIST_node PARAMS ((rtx));

o] 3= 7hd A 9l INSN_LIST node & A5 & Ao|th
rtx alloc_INSN_LIST PARAMS ((rtx, rtx));

o] call € gen_rtx INSN_LIST 2] 4o A &2H T} 9heF o] & 7153} cached node 7} & 4] st}
A el 22 AT 2otk 194 9thE genrtx INSN_LIST £9] call ©] vHE o]z},

rtx alloc_EXPR_LIST PARAMS ((int, rtx, rtx));

o] call 2 gen_rtx EXPR_LIST & &40 A&H T} 2k o] & 7153k cached node 7} &7 3t
o Sl 2AE AFRE Aotk 238 A 9thd gen_rtx EXPR_LIST 29 call o] wH&o] X
o}

6.18 local-alloc.c
void dump_local_alloc PARAMS ((FILE *));

ofz F&3t Aol 9l

lfes

int local_alloc PARAMS ((void));
$prefix/gec/local-alloc.c Y 2] main entry point.

int function_invariant_p PARAMS ((rtx));

BHOE X 7h @A) @ol Ths) 29 A9 0 o] obd ghe W@k
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6.19

jump.c

rtx next_nondeleted_insn PARAMS ((rtx));

enum

enum

enum

enum

enum

void

void

INSN 3B AR8107L AAA gL olm Ao =2sid 1AL M3ty oful INSN A4
< wheke Aolth.

rtx_code reverse_condition PARAMS ((enum rtx_code));

B2 E 93] F0]7 rtx-code = negated comparison & 9|3t code & WrEHstc}. wheF 18 %H
code 7} A1 844 952 79 UNKNOWN & wl3}3lic}.

9] reverse_condition = IEEE floating point comparison ] 23} /9] 35 & 4 Q1= jump
of s Ab&ets 212 kAR Zghd], 1212 comparison 5 Wl A non-signaling nans <
EdT HFe= ?l?l Zlolt}. thAl 9 reversed_comparison_code & AR23}e}.

rtx_code reverse_condition_maybe_unordered PARAMS ((enum rtx_code));

H] =23} A gk, ¢ 2] = IEEE floating-point ©f] t}3] ¢+A SFA] 12 -& Y=+ unordered comparison
=< A4st=d dgEtgith 28, $2l« target o] 152 A=A QA4S oF & A olt)

rtx_code swap_condition PARAMS ((enum rtx_code));

H] 523} A] 2, comparison 2] 5 operand S ©] swap & o] 22 W] code & W33t} o] 212! [EEE
floating-point °f t}3j <FA s}ct.

rtx_code unsigned_condition PARAMS ((enum rtx_code));

ZF 0] comparison CODE &= Z19]| t)-23}+= unsigned comparison & ¥Fg3tc}t. ke CODE 7}
equality comparison ©] A1} ©]H| unsigned comparison ©| 1 CODE 7} ®l-3} E‘r

rtx_code signed_condition  PARAMS ((enum rtx_code));
H| $2 3} A] 9k comparison 2] signed version & WHHSlr}.
mark_jump_label PARAMS ((rtx, rtx, int));

X YoM 2=+ ZE CODELABEL & %11, 259 use count & S7A1 7t} vk
INSN 7} JUMP_INSN o]a1 INSN W %% = CODE_LABEL 7} 7901"—' Sk o)A o]k’
JUMP_LABEL (INSN) Yol 159 3+vE #A&3sic). wek INSN 7]— INSN &2 CALL_INSN
o]11, INSN U] # %%+ CODE_LABEL 7} A& 5} o]AFd A9, INSN 229] 3% label
¥ 35l= REG_LABEL note & ¢ 3lt} =31, A< 9l label S0 AT wf, 2 & & v}x| 2t
<€ canonicalize 3FC}.

loop-beginning note Z 2] o] &= F label 52 2|7} ©}2 loop-optimization & 43 3}
A Ui RIEA] S H o7 [ X] stk 'i‘_h’/]'- kst 15 Abolof| gap ©] loop-optimize
7} invariant code & ©]%& 3l A} 3F= 32 0] 7] Wi o] t}. CROSS_JUMP <= loop-optimization 7}
2R =4 HE e A wsFoh

cleanup_barriers PARAMS ((void));

2 9 #H code + non-fallthru insn ¢ NEXT_INSN 24 A &3] stute] BARRIER 7} 2.7]
£ gt o] 212 4R true 7} ofY A WE thr Y barrier £0] 2F4 = 7 A
BARRIER 7} &4} &2 ° o @2 NOTE &9 -/]‘ﬂ u} 2] 9} real insn 2 5E] —v—F/]El/\ 91 7] ujf
Zoll o]l =] o] A oF ??}D}-

o] simple pass = barrier 2 0|5 A|7|1 E=EFHE= AS AAToZHN 2#lH code 7} FE

skA 2ot
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bool squeeze_notes PARAMS ((rtx *, rtx *));

START H}E2 FH e A|Z3te] START 9 END /\]—0] o] 243+ EE block-beg, block-end,
loop-beg, loop-cont, loop-vtop, loop-end, note —E—g 271t} START ¢} END & 18 3} note &
Q Aolt}. whek °JEH4 A o] 713 note ?J_ 3% e 4 AR 2 A Z$ starting 7} ending insn
E-4 < wkgksttt. ek 1813 note ERF EA) 381 “Zﬂ HEo]Eo] ¢S AF true & W
gt}

rtx delete_related_insns PARAMS ((rtx));

Insn 59| chain 22 H ¥ insn INSN £ 2ALA| 3} label ref count & update 3t A =&
g 4 gl insn & AHAI ST

ArA| = A] ¢F-2 INSN F 2] A WA insn & WHHshct

ol §o1o] b8 wreh o) o] BTk Tl delete insn & AHGSLT Bt B 4 LU
4 = code £ 2HA|5}7] 98] Al = subsequent cfg,cleanup pass = A8z}

void delete_jump PARAMS ((rtx));
ghoF 85t 25 INSN 7hpe & 24 75‘%, I AHAlSkaL vheF 2710 o] Aol S
A9 272 $13% condition code & A A3} insn & AHA| ST}

void delete_barrier PARAMS ((rtx));

INSN 7} BARRIER 91%] &-9l3} 37 712-< Ahx|str}.

rtx get_label_before PARAMS ((rtx));
INSN ¢} label & Rb&H3FA L, Z30o] A label & HET
rtx get_label_after PARAMS ((rtx));

INSN 5 label & W&} A1, 2320l A label & ¥+t
rtx follow_jumps PARAMS ((rtx));

LABEL | 41 2] o] unconditional jump & wW&tZtc}y; 28 Sk jump &9 chain o] &3] =
ultimate label 2 ®F3}3lt}. wkek LABEL 9] Jump of & w2 x| gk=r}d, LABEL & Y3}
3t} whoF chain loop & £& $87F T2 22 4 Qthd, LABEL 2 u33it} o] insn &
HA 3= 21& vl3H] H*ﬂ caller of| A ULOH“I‘7] Eﬂh‘f“’] D}-

ook RELOAD_COMPLETED 7} 0 o] ¥, £ &8+ NOTE_INSN.LOOP_BEG &2 USE &2
CLOBBER Ato]l & 2314 ok=t).

int comparison_dominates_p PARAMS ((enum rtx_code, enum rtx_code));

vok CODE1 ©] CODE2 Xt} f strict sfthd, = 9ok CODEL & truth 7} CODE2 9] truth
S W=zstthd 0 o] ofd ke wEEsirt

int condjump_p PARAMS ((rtx));

7ok INSN 7} (7F53F) conditional jump ©]31 1 o]/o] ofyghd 0 o] o} k& WhEkshry.

49] AFRLS i) o Ao] =], AL =T} comblned branch 2} compare insn <
340 D 57 Atk oty condiayp £ A A B

ol
_1

int any_condjump_p PARAMS ((rtx));
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int

rtx

rtx

int

int

int

int

int

int

int

int

Insn 7} conditional jump ©] & true = i
fﬂ——o‘]—_ UﬂEﬂ _&*—H E_Jﬂ-ﬁ]-r/]— o] U:]E 01_‘5 oq;ﬂ I‘,}.E
Al A 0}7] 24 "ﬂ "* HFEA] onlyjump.p £ HAFS

condjump_p 2} "/H’/I unconditional jump S th3l false & HF&H3Hc}

PARALLEL el 44% PC &
282 A7 97 0o jump

i Ml

rlr

A @7 vherch

any_uncondjump_p PARAMS ((rtx));
Insn 7} unconditional direct jump ©]11 7}53F PARALLEL W&o WEZ |3 A& 7
% true & WHEHSCH
pc_set PARAMS ((rtx));
PC o A< wkstetar 197 ¢ NULL 2 wkshsic,
condjump_label PARAMS ((rtx));
Conditional jump 2] label < ¥F&}3lc}
simplejump_p PARAMS ((rtx));
ulok INSN 7} unconditional jump ©]3 1 o]Ato] ofd A 0 & ukstsich
returnjump_p PARAMS ((rtx));
oA ZpAIEE AW o] .
onlyjump_p PARAMS ((rtx));
9koF INSN 7} 2 2 control ¥ A &3} jump ©]3l I o]Ato] obd A2 true = WH3H3tr}.
only_sets_ccO_p PARAMS ((rtx));
RheF X 7} condition code S %F AAstal T o]4e] G0l §l= RTX & 4% 0 °] otd #=
W
sets_ccO_p PARAMS ((rtx));
qkok X 7} ol AT 3FA] ¢E A condition code & A A3, CLOBBER &2 USE register
2 HASE=RTX € A% 1L vkgsio) vk X 7} Ug/\]ﬁ'gi condition code &< A% 3}t
T OE A5 9% 4% 1¢ vau
invert_jump_1 PARAMS ((rtx, rtx));
jump JUMP 9] condition & H&3}3, &A jump T T/H/,\_]Oﬂ label NLABEL Z jump 3}%
% WHETE Change group Yol W33 == 3} ‘31—°¥ 2 2] 7} inversion £} redirection & ©]
DA AYete=A BA] ¢k A5 false & WHHST)
invert_jump PARAMS ((rtx, rtx, int));

jump JUMP 9] condition 2 W&3}l2, AR} jump & 3 tjAlof label NLABEL £ jump St%
= WET ek FFA] true £ W2

rtx_renumbered_equal_p PARAMS ((rtx, rtx));

rtx_equal_p & HIR3HA T F REG £°¢] Z2 #< renumber & ¢ 22 2102 13A Y
Tk operand £9] order 7} WIHE H i T2 ZOoE F commutatlve operation 52 11

Jattie o] thar,
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53

int true_regnum PARAMS ((rtx));

gloF X 7} hard register o] Ay 223 S A3 A F-L 129 subregister ¥ 7% hard register
number & WFESC} weF X 7} hard register 24 EFE X 952 pseudo register & F-$,
pseudo register number & WFESC) 23X o458 A -1 S WSS o3t rtx = X of T
s Fa st

int redirect_jump_1 PARAMS ((rtx, rtx));

A jump LA} SF= 3 oAl NLABEL 29 JUMP € W=t} Change group Yol &3 A}
e 5. woF 97k 27l0] ojg A HeA B YA g=thd false £ wbgeT)

int redirect_jump PARAMS ((rtx, rtx, int));

void

enum

enum

void

A jump 3R} 3= 3L YAl NLABEL 29 JUMP & %=t} 2HeF old jump target label
o] A2 AREE A kb, 223 I-E WEE code & ofuf AHAIE Z o] Th

9heF NLABEL 7} zero ¢ 7%, %2+ jump £ (7Hs 3 conditional) RETURN insn 2 7
g Aol

Hheh Zh2 vhek WA Abglo] 9l
—= 0o i AITE Aot 5 Qlek

rebuild_jump_labels PARAMS ((rtx));

whek 7% 94t 0 9 A olt}. (0] A2 NLABEL

o
—_
o
¢

~—

Jump optimizer 2] 43t Y. 9] entry point = 22 jumping insn &4 JUMP_LABEL
field & A G4 3} 12 non-jumping ¥ & o] =Y REG_LABEL note & A+ 37 A o]t}

rtx_code reversed_comparison_code PARAMS ((rtx, rtx));

Rtx #3841 22 COMPARISON & 7}A & o] A 4 9 E A= wrapper. ©] 242 B2 caller
=< sk

rtx_code reversed_comparison_code_parts PARAMS ((enum rtx_code,
rtx, rtx, rtx));

Z0]% comparison (CODE ARGO ARG1), insn W&o ¢l INSN &2 wek ARg vl
st 2ol 7bed A 2o et code £ RERIITE T2 ¢fow UNKNOWN wvhHgiot.
UNKNOWN + 227} CC.MODE compare & 7} 1 & A9y £87F 229 source 7}
floating point &-& integer comparison 1A &2 F& u] wi3E 7 o]t} Machine descrip-
tion = ©]213 A5l tha) overhead & 737 AN o] F4E FAFE Eoz WA
REVERSIBLE_CC_MODE £} REVERSE_CONDITION macro & 41 ¢13}ojof gtr}.

delete_for_peephole PARAMS ((rtx, rtx));

ZZA o7 FROM HE TO 7}A insn £9] range & AHA| 3t} o] 242 peephole optimization

9o o5& % Aoz o]yt insn E0] FHEHE HA € 25 HAT A peephole insn
o oo D WA o] 7oA Aol
int condjump_in_parallel_p PARAMS ((rtx));

void

WkeF INSN 7} PARALLEL 4 (7}53F) conditional jump & A% 0 ©] o}d S wh3sich
o] o] AFRL uit) o) Ao] 9=t), %2 7} combined branch 2} compare insn £ |3l
oF 317] wj&olt}. 7153k thAl any_condjump_p & AHE3HE}

never_reached_warning PARAMS ((rtx, rtx));
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54

92 INSN 7} At) 2287 b8 A43n 14 AAS) 98l olop) B gk
Z ._"3_. 5

=

user 7+ 1AL £ 8F A9 AL WAAE DA

o) ANE U% 6§83 w27 A A o2

H x5 sfof 3]'_1_ basic block ©] &) stz 2 7
t;y:]'O]'_TJ_ AL w2k A sttt CSE 2} inlining = insn 52 £83
A AILSS AT AA 7}

_rlr_(( r]o

9ol ooz Sel

void purge_line_number_notes PARAMS ((rtx));
ob4 ATe 2ol g8
void copy_loop_headers PARAMS ((rtx));

obx B Arol L.

6.20 loop.c
void init_loop PARAMS ((void));

obd) Gate 4ol gs.

rtx libcall_other_reg PARAMS ((rtx, rtx));
P reg £0] INSN 2 ZuhE libeall block 08 #F2H =], 593 gro2i AFH AER
P AART vek 9 49, 02 BABTH Bk 1) o4 A%, 1S BT B
EXPR_LIST £ ®i&sic)

void loop_optimize PARAMS ((rtx, FILE *, int));

o] file 9] entry pomt AR shof th3t loop F| A S s3SI} F = &
1 DUMPFILE & F o] A action 59 trace 2] output < 93} stream ©]
227} g o)

9] A AA insn ]
o} ( T2 output &

void record_excess_regs PARAMS ((rtx, rtx, rtx *));

IN_THIS oA 5% EE pseudo-regs & 715387] 913 *OUTPUT ©f element < H3ch
32 gk NOT_IN_THIS oA A3F% 2| -2 7 o] o] of shr}.

6.21 predict.c

void invert_br_probabilities PARAMS ((rtx));
INSN 4] ®E branch prediction E -2 probability note %% HA=Th o] AL jump °f 93]
AR&-® condition & 217} F 5 7] A& v =3 o 225t}

bool expensive_function_p PARAMS ((int));
Hef function ©] H]-g-o] MW AAH Ko, code size ] 57} H]-&ol| A prologue %-& epilogue,

do inlining 2] performance & & % 3}38}7] 9] 3k point 7} £ 3HA] F=ttA true & ‘ﬂ'%fﬂ"’%.
THRESHOLD + W&ol 59 A4 3tA Qld], &4+ expensive & T F 1 QA b= FFH

1o
A AES AAY 4 Ak
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6.22 print-rtl.c

void debug_rtx PARAMS ((rtx));

X 7} ojgA HoleAE &7 93] W ARRE o] &

5
ft
fofs
e
ot
k)

void debug_rtx_list PARAMS ((rtx, int));

X 49 list & 28317] A3 o] F4E T =3}
X =

N e 29 2 rix A B 2B GBS it
9 window & 93tk EG: -5 & 4% 9 2rtx 55 93tk (AR E tx & XT3}
void debug_rtx_range PARAMS ((rtx, rtx));
START ©l|l A END 742 £24 <l rtx list & &3317] 913 o] F4& TE3)
rtx debug_rtx_find PARAMS ((rtx, int));

insn uid UID & 7}2 AL 7] 93] rtx list S HAA 3= o] F4E &5
DEBUG_RTX_COUNT & A}g3}1, EE?} 17,'4\ %3—,6]-7] A3 debugrtx_list =
<] &

folr
i
o
)

wrgr

void print_mem_expr PARAMS ((FILE *, tree));
o}4 Aeka 4ol 912,

void print_rtl PARAMS ((FILE *, rtx));

File OUTF #to| /] RTX_FIRST & A] 25t insn £9] chain 2 £33}7] 93t 9 & entry point.

FWMZL insn & F2| e}

gkl RTX_FIRST 7} insn o] obUH, £2 €5 A && 7HAA g+
void print_simple_rtl PARAMS ((FILE *, rtx));

print rtl 9 25T B E AA 1SS BUSA Gtk o] S Sof Bek RIX 7
CONST_INT o] 13 decimal format ¢+ =3 3t}

int print_rtl_single PARAMS ((FILE *, rtx));

print.rtx 9 W2 8A W, LS AR Ak woF Lok A oj@ AL ELATH 0 o] of
e waa,

void print_inline_rtx PARAMS ((FILE *, rtx, int));
FILE o] &7 £9] rtx § &8 3t} 7)o IND 2452 5927 gt}
6.23 profile.c
void init_branch_prob PARAMS ((const char *));
Branch-prob processing & 9] 3l file-level £ 7|3} 43 gt}

void branch_prob PARAMS ((void));
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Program flow graph o 7]%WFst instrument 2}/Z-2 analyze program behavior. 2z} 739
9o, o] ot Awd HolAn At FHE A flow sraph B AT Flow graph =
BB_.GRAPH ol A%t}

FLAG_PROFILE_ARCS 7} 0 o] o}d uj, o] &<+ flow graph 2 dynamic behavior & A A
A3sk=d] 23 flow graph W edge S

FLAG_BRANCH_PROBABILITIES 7} 0 ©] o}v‘ uf, o] g4 AudEUd O]%j 3t d
5§ © 2 X edge count information & =g} data file Oﬂ /\1 F71H 9 ARE =t} o] F
2, Flow graph &= A A| execution count S& FA o] dg&=d], o] AL 4= 34 Hal 5H5 o
Z rtl ol A& Aok

o] 3} 2] main entry point.
void end_branch_prob PARAMS ((void));

Branch-prob processing 7} &5 ¥ % file-level cleanup < 413 gt}
void output_func_start_profiler PARAMS ((void));

wkok o] A o] o] Ao 3 H A o] 91-S A-F __bb_init_func 2 AF= constructor & 9§} output
code.

6.24 read-rtl.c

void traverse_md_constants PARAMS ((int (%) (void **, void *),
void *));
= constant F 2] of &f|, F argument 2 CALLBACK € & =3t : Constant 3 2] 9} INFO
= 7]—E7] + pointer. CALLBACK ©] 0 & %33 39 W&t}

int read_skip_spaces PARAMS ((FILE *));

Non-whitespace char 7}A] INFILE & H ¥ 2lojA] 1AL ¥k3k3ic} List 2843 C 28 Y9
comment &< whitespace Z# F FH T} genflags 2F 22 tool E°] ©] S+E ARR-3IC}

rtx read_rtx PARAMS ((FILE *));

INFILE ol A] printed representation SE] 2] rtx & ¢]3 Zof u}z} W50 R core & A A rtx
He| 2 wiEstit} readatx = AdG 2 Oﬂ Ae= ANE AFRE A 22 A 2 machine description
FE Ccode & WHE+= %%‘ﬂﬂ gen*.c o Al= To] AHEHTH

void fancy_abort PARAMS ((const char *, int, const char *))

Obstack o] A2 o] A= A2} abort 7} fancy_abort o A2 F o] & uf defualt entry &
A& gkt
6.25 recog.c

rtx *find_constant_term_loc PARAMS ((rtx *));

F 0] A rtx *P 7} 2HeF integer constant term & X 3Fst= €Y A%, 32 constant term Z 2]
pointer 2] location (type rtx *) ¥wk&stc}. 22 X 9tth™, null pointer & ¥HEHSIT}

int asm_noperands PARAMS ((rtx));

gk BODY 7} ASM_OPERANDS £ A}8-3}+= insn body ©]2}9, insn U] operand &92] (input
S} output 9% th) A58 WA 184 Shrhe -1 & Wkt
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const char *decode_asm_operands PARAMS ((rtx, rtx *, rtx **,
const char *x*,
enum machine_mode *));

BODY 7} ASM_OPERANDS & A}£3}+= insn body 2t1l 7}FA3}o], vector OPERANDS o
= 279 operand € (input 3} output ¥&) & B ALSIA, OPERAND,LOCS o= insn Y
operand 9] 9 X & B A}sH, CONSTRAINTS of| = operan 2 3} constraint =& EA}
3t} MODES of|+= operand €2} mode & 2T}. assembler- template 2 ukgsiot

uloF MODES &< OPERAND_LOCS, CONSTRAINTS, OPERANDS 7} 0 & A% 9g= 1
ot JRE AFsA] et

enum reg_class reg_preferred_class PARAMS ((int));

Pseudo reg number REGNO 7} £ & 0 & 55 o] Q1+ reg_class & ¥I3F3t}. o] %= info 7}
Axts] 7] Aol Wul 2 $EA T 183 Zlo] dojd g tﬂ1 ult} T3] Fa g GENERALREGS
=laacia=

enum reg_class reg_alternate_class PARAMS ((int));
ob A S ATl S
rtx get_first_nonparm_insn PARAMS ((void));
‘assign_parms’ of] 93] JAAEH = AEL == AAA insn = ¥HE3ICH
void split_all_insns PARAMS ((int));
Sy 2 E insn 5 2383t} weF UPD_LIFE o], E¢% life info € update 3T}
void split_all_insns_noflow PARAMS ((void));
split_all_insns 2} ZA| 9}, o] & 7}53 CFG 7} Qlthal o A3HA] ¢k+=rt}. machine depedent reorg

pass oI o3l A& h

6.26 reg-stack.c

void reg_to_stack PARAMS ((rtx, FILE %*));
“flat” register file usage oA “stack” register file & register usage & WH&3stc} FIRST &=
U AWAA insn o], FILE & Al-&¥ 7% dump file o]t}

CFG 2} run life analysis S ZAA3ch 28 t}2, ZFinsn & 3R HE 3T} Bk & ;q:g]_ =
& Z-%, converter 7} edge E4}oll pop insn %T% Alolsgo IIH A E code duplication & A A
8t7] 3l wpA|of| cleanup_cfg TAE A3 st

6.27 regclass.c

enum machine_mode choose_hard_reg_mode PARAMS ((unsigned int,
unsigned int));

Hard reg REGNO o 38 & 0] nregs & A 43l 543 2 machine mode & ¥HEg]
o} whok o g7 A AL 4= ¢lthd VOIDmode & wWHHgh o

M
ftfo
N

void free_reg_info PARAMS ((void));

allocate_reg_info ol &]3] &F& T+ A5 A Stc}.
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int reg_classes_intersect_p PARAMS ((enum reg_class, enum reg_class));
ek C1 3 C2 7} F55 = register 7} Y THA 0 o] old k2 Wk3ksic}.
int reg_class_subset_p PARAMS ((enum reg_class, enum reg_class));

gkok C1 o] C2 9] subset & 7%, =, 2k C1 U B E register 7} C2 o] £H A 0 o] ofd
Fde—a-laiacig=

void globalize_reg PARAMS ((int));

Global 24 register number I £ 7] &3t}
void init_regs PARAMS ((void));

Register set & 27|3}8= AS vl 8] 3 AL register mode 52 % 7]3} gy}
void init_reg_sets PARAMS ((void));

reg usage °fl &3 919 tlolELE 2713} 517] A 5f o] s AAT TEH U o] Tt
A T o8 switch E0] Goj2rof Ut

void regset_release_memory PARAMS ((void));

Register set S0l 23] &F=d oW 3 memory & Zo]E

void regclass_init PARAMS ((void));
o] FAE 3t W global data & % 7]|3}3lt}.
void regclass PARAMS ((rtx, int, FILE *));

o] AL RE HHo|ES scan 33l Z pseudo-register S 9] 3+ preferred class & A AFSHC}. o]
A H = ‘reg_preferred_class’ i%@ 23R Uz F2=2 —T— At o] @A = local register
allocation B}FZ &Fof] &t}

void reg_scan PARAMS ((rtx, unsigned int, int));

o}4 AEe Aol gl

Ho

void reg_scan_update PARAMS ((rtx, rtx, unsigned int));

FIRST £ ¥ LAST 7}A4 insn 52 A3 &2 2H 'regscan’ FE & update St} 2 A2
REG E°] A% 12, OLD.MAX_REGNO Xt} 2 £Z 717 i3t REG 7} 2283 REG ©]
t} f2= 24 :LFHQ— 2 S0l sk A X 2 update ??_]—D]-.

void fix_register PARAMS ((const char *, int, int));
NAME © 2 WWH register o] A EAS X A3t} vhek FIXED o] 9 fixed register o] 1
CALL_USED ©]H call-used register 0:10]: stc}.

6.28 regmove.c

void regmove_optimize PARAMS ((rtx, int, FILE *));

Register move optimization = ¢} 3} main entry. F = WA B3] o] o]t} NREGS & & & o] o
A AFEE = 73 =2 pseudo-reg number o] 1 S E]?ﬂ- Zkelt}. REGMOVE_DUMP_FILE &
ZF0] R action 59 trace 2] output & £} 3} stream ©]t} (Z-& output o] L Yt 0).

void combine_stack_adjustments PARAMS ((void));

Stack adjustment combination < %] 3} main entry point.
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6.29 regrename.c

void regrename_optimize PARAMS ((void));
AR SAFol A register renaming & 43§ St}

void copyprop_hardreg_forward PARAMS ((void));

Forward copy propagation optimization S %] 3} main entry point.

6.30 reorg.c
void dbr_schedule PARAMS ((rtx, FILE %));

Delay slot 5° ¢ insn & %7 A| =3t}

6.31 rtl.c
rtx rtx_alloc PARAMS ((RTX_CODE));

code CODE & 7H]+ rtx & 93U th CODE + rtx ol AFF Utk UHA BE FE20
o= 27| Ytk

rtvec rtvec_alloc PARAMS ((int));

N element ¥FZ9] rtx vector & 33U th Zdo|E AAsH BE element S 0 02 =27

BT
rtx copy_rtx PARAMS ((rtx));

Rtx & A BAIES AL Al AZHLZ rix 9] operand & A, 577153 &249]
rtx code €9 s A& A< st}

rtx copy_most_rtx PARAMS ((rtx, rtx));

‘copy_rtx’ ¢} W58} gk whoF MAY_SHARE 7} £ 3tthd, BAlg ] Hrle uig 238
2] 7S A o)tk MAY_SHARE = MEM £¢] EXPR_LIST ¢ MEM o]t}

rtx shallow_copy_rtx PARAMS ((rtx));
Rtx o] A EAbES A 8th 24 3 level W HALSHC
int rtx_equal_p PARAMS ((rtx, rtx));
TheF X 9} Y 7} identical-looking rtx £ Y A% 1 & WSt} o] 212 rtx argument = th gk

Lisp function EQUAL o]t}.

6.32 rtlanal.c
int rtx_addr_can_trap_p PARAMS ((rtx));

ukek MEM W) address 224 X o] Ab&o] trap 2 F2& 5 Jdopd 0 2 w3}
int rtx_unstable_p PARAMS ((rtx));

RheF X o] gho] unstable (2 Z2 19| b HHoA et &+ Jvh) 4 B¢ 1 = e

t}. frame pointer, arg pointer, 7] E} 552 (3 gFul o A]) stable 24 31 & F 37 ‘unchanging’
2 mark E Zo|t}.
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int

int

rtx_varies_p PARAMS ((rtx, int));

ek X 7 =2 a9 T AgAatole WEE 4 e e JHA A JuiE 1 & vkt 0
2 X 7} EA constant & &-& near-constant Eoﬂ T/HH]—OI] A2} v nE 4 JL2E ou)dir}.
FOR_ALIAS & 9ok 22| 7} alias analysis 2 28 $&% 4 0 o] ofd 32 7HA| =4, vt
OF ko]l 0 ¥ A%, 8= £ o conservative 3}t}. frame pointer 2} arg pointer = constant Z
IR R

rtx_addr_varies_p PARAMS ((rtx, int));

ek X 7} memory location ] address 7} constant address E_,Jr 22 B2 E 4 9= mem-
ory location < #= 0}7]1/} X 7} BLKmode memory object & ZZ3stttd 1 & whEsich
FOR_ALIAS &= fﬂ-ok 1“47} alias analysis & 5 TE5F JQthd 0 o] o} S

OF Zko] 0 € A%, 8+ = Y conservative 3}t}.

HOST_WIDE_INT get_integer_term  PARAMS ((rtx));

rtx

rtx

int

int

int

int

int

A% 1 32 Hbgeta 1¥ A ki 0 2 wEEshot
o] A& ‘related_value’ field & 7}RA cse.c oA AFZ:

get_related_value PARAMS ((rtx));

B X 7t 3 2 A%, EU g e iz 2 VAT 297 TF 0 & 0D
t}. 22 B3t integer term &% EHA] H T}

get_jump_table_offset PARAMS ((rtx, rtx *));

Z 0] A tablejump insn INSN & jump table Y offset 2 $]3F RTL expression < YF3Hstc}. vt
oF offset ©] 2745 0] A 4 $thA NULLRTX & wkstaic},

Tk EARLIEST 710 obd 3%, offset & 91X A7)0l AHEE 7H A2 insn 71 2A € 3
& 7F2 7]+ pointer o]t}
reg_mentioned_p PARAMS ((rtx, rtx));

9k register REG 7} IN 1] o] 2ol 5.ltbe 0 o obl gh& WL 9 0of REG
7} register 7} o}d A= 7456]———5]] o] 23l A%, REG & Lisp “equal” Q1 IN o] s} =% 3
qg A,

count_occurrences PARAMS ((rtx, rtx, int));

X oAl FIND 7} Hol= 8 A4S wkskgict wheF COUNTDEST 7} 0 o A% 8+
SET 9] destination oA A sl= 212 MA] ke

reg_referenced_p PARAMS ((rtx, rtx));
ek X register, &) 2 #1H FF o] BODY WA #FZF U 0 o]

o}
X7 AAFoZ NZE o2 A= 2% SETDEST 24 A%
reference & 7F5381A] 9=t}

i) rL
2,

reg_used_between_p PARAMS ((rtx, rtx, rtx));

Register REG 7} FROM_INSN ¢} TO_INSN (o] & 2EE Z33) Alo] insn Uoll A A5
AThe 0 o] obyl ghe WHekTh

reg_referenced_between_p PARAMS ((rtx, rtx, rtx));
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int

int

int

int

int

int

int

int

int

int

Register REG 7} FROM_INSN 2} TO_INSN (] & E%% ZE5H) Abol insn W el A 2
Atid 0 o] ofd ZHS wkEaEltl REG o A AL AA 9

reg_set_between_p PARAMS ((rtx, rtx, rtx));

gk register REG 7F FROM_INSN £} TO_INSN (¢] & 25 & Z3F3}=) ALo] insn U of| A set
= At clobber & IthdA 0 o] ofd S wHEhsioh

commutative_operand_precedence PARAMS ((rtx));
OP, commutative operation 2] operand, 7} AWHA &L FHA operand E SAA] FH=X] of
dAE 7t27]= e gt gho] =09 =5 5, AWUA operand =
o
=

o] Zsttt. %2l first operand & 9 FAAES AN 7] Hl A= =5TE AHE8FL second
operand o th A= FFE AT

swap_commutative_operands_p PARAMS ((rtx, rtx));

Ok expression < canonicalize 3F7] ]3] commutative operation ©] operand & swap & 2
27 e AF 1 S HkEs

regs_set_between_p PARAMS ((rtx, rtx, rtx));

regjet _between_p 2} B|S=SFA W, X WY EE register 52 AANSHE Ao thEth 23 15 =

oM A% START & END Apolof] =45 2] ¢k 9ol 7 0 & ¥HEH3H}. non-register 5

e WA 1ea e gtk
modified_between_p PARAMS ((rtx, rtx, rtx));

reg_set_between_p 2} B]S=SFA 2, X U] BE register %% AABITE 23 15 = ol R AL
START 2} END Alo]of] A= z] 0ForS AL 0 & wkEdlirt vk X 7 MEM & 2 38Hsk
Aol 1 & wEal=d], ©] routine < 01151?} memory aliasing & 43 3}A] =t}
no_labels_between_p PARAMS ((rtx, rtx));

tloF BEG 9} END Alo], £33 ¢l BEG 2} END, o] CODE_LABEL insn ©] ithd 1 & %13}

At
no_jumps_between_p PARAMS ((rtx, rtx));

mhek BEG 9} END Abo], ®24 9l BEG ¢ END, o] JUMP_INSN insn 7} QIch# 1 < ul8hat
o},

insn_dependent_p PARAMS ((rtx, rtx));

Tk insn X U] o A o] INSN Y W] ojH Aof (antioutput,true) & &8 H ¢ true S W+
Elg=y

reg_set_p PARAMS ((rtx, rtx));

i)
rit

reg_set_between_p 2] UF 43 2}
modified_in_p PARAMS ((rtx, rtx));

reg_set_p I H]S231A g X ] EE register 2 AALSICH 2 & ™ A% INSN oA 4
A=A S AT 0 & ¥} o] routine & o $H memory aliasing & 5§ o}A] ¢+

o},
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rtx

single_set_2 PARAMS ((rtx, rtx));

-

¢

Z0] R INSN ol A 22k insn 7} 2 & single SET 9 7}A] 22 QIthd SET expression & HH3F
t} 2722 =3t CLOBBER & 52 USE &, SET € 714 £ =0, o] AE9 output < A}
257 98 Zo|nl, $27} FAE 5 e,

int multiple_sets PARAMS ((rtx));
0] 21 INSN o A, RFSF &}ite] SET o] 42 7FAI AL QIThH 0 ©] obd gha Wil oby ™ 0
< wHEsith

int set_noop_p PARAMS ((rtx));
RheF SET ¢} destination ©] source 2 231 342 Q1 o] glrpd 0 o] opbd g2 whakditt.

int noop_move_p PARAMS ((rtx));
®hof insn 7} SET S 25 o] $01 413, 242ko] 1 A48 gEv AFHTHA 0 o) obyl 7HE
st

rtx find_last_value PARAMS ((rtx, rtx *, rtx, int));
X 7} *PINSN A58 &35 | vpA 9 212 wkgksiet. wheF VALID_TO 7} NULL.RTX 7}
obU ™ object 7} VALID.TO 7bA] 45 A o FEAE HAFSITE 2ot object 74 £ 5 glct
W, Wk 28] 7F X & partial assignment £ hit 3} AW 222 CODE_LABEL 2 hit 3 t}H,
X & whea). vt 2] 7} assignment & $A5 1AS 7427 A PINSN & Qello]E o
t}. ALLOW_HWREG & 2+9F hardware register S©| src 7} € 4 22 desd 1 2 A
Hrt

int refers_to_regno_p PARAMS ((unsigned int, unsigned int,

rtx, Ttx *));

TFOF range [REGNO, ENDREGNO) Y register 7} X Ul A EA|H o2 HAH 02 Yof A
3515 i 2 15} LSRR 0 o) oh 2
LOC 9] substructure Wol| =3t o] 1= reference =2 A A =t} LOC = olup 0 & Ao
i, oW A% FAIBHA] GE=th= 9]‘3] ol t}.

int reg_overlap_mentioned_p PARAMS ((rtx, rtx));
WOE X #4520l IN oA 9% WA 20w 0 of obd §g WAULL WX 7
register &2 SUBREG ©o|¥, 2+ X U o] 3} register number 7} relevant register number
£3} 25542 AATE Wek X 7} constant o] 0 & wkakaieh. kol X 7} MEM o] H,
IN o] MEM & 233517 12 Ao thsl] 1 & wrsict (—,—ﬂ% memory address E0] 2%
WA 7t A48T 4 e, ol g A= vl EET o) dstr] wiEell AASHA] %=
oh)

rtx set_of PARAMS ((rtx, rtx));
Z0]Z INSN = PAT & $A3%l= SET &2 CLOBBER expression & Higsic} (AP H =2
U STRICT_LOW_PART ¢} 2 modifier 2 F3lA])

void note_stores PARAMS ((rtx,

void (%) (rtx, rtx, void *),
void *));
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X Yol &= o] A, X o 93] clobber T o] Q& 7} register &2 M o] o3 FUN 2
S &%t} (X £ insn 9 pattern € Zlo]t}) FUN 2 —‘,:— argument —5:% C%D]—

A A= o] 9l AL}, clobber © REG £-& MEM, CCO,
PC, A% 9&< dt= SET =2 CLOBBER rtx.

gkok 2 2= o] 9l A1} clobber ¥ item ©] hard register 2] SUBREG ©] ™, SUBREG 7} A4 &

Aol k.
void note_uses PARAMS ((rtx *,
void (%) (rtx *, void *),
void *));
notes_stores 2} lﬂ]%ﬁ- A9 PBODY, insn -/] PATTERN <2 7}27]+= pointer, W Iz = 7t
£840] FUN £ 3230 20| g2t $2 2 R840 24 FUN @ 32504 ol 4
B subexpresswn S A= 51A L=t} FUN 2 £ d 210 2 9] pointer = W1l DATA &
o] B4z Ay AT
o] A2 regleferenced p Uil Al l o] A& AT 2L test 7} AF opddl, AL ¢2)7} 3
2 GANE BEAoR AAH T S AF, ofF 2ol FREUFOE HF517] ufEolth
rtx reg_set_last PARAMS ((rtx, rtx));
REG 7} INSN o] H o A= gl=ul, 2 vpA 9 gt wheksiot vhek 987 248 A 22
+9e 4902 wavth
e 24 REG %2 SUBREG, constant BF ¥8hsl=t], 742 vkek MEM 7} ¥i3}ls] =] ¢
3Gt EAE AAS) YT A5 Wt
int dead_or_set_p PARAMS ((rtx, rtx));
gkeF X 9] old content S ©] INSN Fof] Aropdx] Zsttid 0 o] ofd 7h& ¥k3ksic) o] 212 v

X 7} (cc0) o] AL X 7} register o] 31 X 7} INSN ol A 59 AL INSN 7} A 02 X
A7) Y o, true & A o]t}

AAA ez AR of fnshe AL A Ho 2 dA51A] SUBREG 5&
SIGN_EXTRACT %3} 317 oJ—tr/}L ] 3, 22 A old content & 2] g
9} #1231 REGINC = count 314 9=tk

REG + hard -2 pseudo reg & Z o]t}. Renumbering 2 account Wol|A] o] Fo] A ] ¢Fx] gt
Afo ]ﬁ o] glo] HtEo] YA o] AR Ft=t], o]+ reg E°] 259 lifetime 5 <F overlap 3}
2] ¢F7] wjFolth 18 7] wiiE o] o] = death S| (flow.c) oA A4t A 4= o] A 7o)
AH8E Aotk

ke REG 7} th4=9] machine register 52 *FA| 3F+= hard reg ©| 2} o] 3=+ wheF 11 register
£9] Zt7}o] INSN & tfA g A-$vk1 & wi3sich

_1-/

12 ¢

X

ZERO_EXTRACT,
o) W] oth. 2

int dead_or_set_regno_p PARAMS ((rtx, unsigned int));

N8 A Ql register & FAAFSH7] 9 3F dead_or_set_p & utility function. =3t flow.c ZHE T=

st

rtx find_reg_note PARAMS ((rtx, enum reg_note, rtx));

d

Thok 23 g 72 insn INSN W] kind KIND 9] reg-note & ¥F3F3tt}. gk DATUM o] 0 o] o}
d AL 71749 datum ©] DATUM ¢l A& zk=t}

rtx find_regno_note PARAMS ((rtx, enum reg_note,
unsigned int));
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TkoF register number REGNO 2 #2351+ Zlo] 912 7%, insn INSN W kind KIND 2] reg-
note & WFEHSc} wheF 183k reg-note 7} YITHA 0 & wHESit) o] NOTE ¢ REGNO 7} 2
ok REGNO 7} hard register & 2% REGNO ¢ 287} 91 <¢7] vighth o] AL note 7+
REGNO & overlap 3+ 397} = 2t}

o
=
o

aL

rtx find_reg_equal_equiv_note PARAMS ((rtx));

9koF insn 7} 2 & single set ¥} 3F1}9] note & 7FA 1 At REG_EQUIV -2 REG_EQUAL
note & wHEhC}

int find_reg_fusage PARAMS ((rtx, enum rtx_code, rtx));

tlok kind CODE ¢ £%¢] DATUM &2 DATUM ¢} o]d overlap ©] INSN <]
CALL_INSN_FUNCTION_USAGE information oA A E AL true = wlsH3lc}.

int find_regno_fusage PARAMS ((rtx, enum rtx_code,
unsigned int));

ulok kind CODE ¢ £%9] REGNO &2 REGNO 9] oJ™ overlap ©] INSN 2
CALL_INSN_FUNCTION_USAGE information oA A= AL true & 933k}

int pure_call_p PARAMS ((rtx));

9ok INSN 7} pure function Z9] call o] ¥ true & wWrE-stc}.
void remove_note PARAMS ((rtx, rtx));

INSN 2] REG.NOTES & Y¥ register note NOTE £ A| A glc}.
int volatile_refs_p PARAMS ((rtx));

vtk X 7} UNSPEC_VOLATILE operation & -2 volatile ASM_OPERANDS expression &-&
22 3+= o] H volatile memory & Z3337 Ut 0 o] ofd ZhS wh3sich

int side_effects_p PARAMS ((rtx));
A2} vl A T, 2 A o] ETL register pre- 2} post- incrementing & A A3HE= Z o] thE .
int volatile_insn_p PARAMS ((rtx));

TS X 7} oJ ] 8t volatile instruction E-& Z3¢H8lal 9tk

2 unpredictable machine state instruction 52 F& =
HHEoEE I5 AF°] EZ move F AY combine F o] A& QtE T} o] A2
3} UNSPEC_VOLATILE instruction %+ Z3F3lc}.
int may_trap_p PARAMS ((rtx));
Tt rtx X & B7HSHE A 0] trap 2§28 4 ATHA 0 o] opdl ke wBTT,
int inequality_comparisons_p PARAMS ((rtx));

ek X 7FEQ &2 NE 7} obd, 5 inequality, B]3 & 238kl thd 0 o] ofd s wkghst

=

rtx replace_rtx PARAMS ((rtx, rtx, rtx));
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X YolA] FROM 9] ojw AL TO & A 3t} sk A S 93] CONST_DOUBLE U]
Z AY3A k=t

o] HAE o] 20| A% Fou] BE copy So] 44H A LT X £ WMEA BHH AL o
At 2 st
rtx replace_regs PARAMS ((rtx, rtx *, unsigned int,
int));

Rtx X & 5314, REG-MAP of w2} g2 register 5= Aok (3 ﬂ% H&e 7= X
d £ PdE) X S 93 hAELS w33ty REG MAP[R] &= regster R & 93+ thA| 2 o] 2L o
A 8FA k=thd 0 o]t} NREGS = REG_MAP 9] Zo]o]H, regs ;= NREGS 52 map 5 Z|
=T

22+ 23 REG &2 SUBREG 9] REG_MAP entry E%F A ¥ 3lt}. 3 hard register -2
pseudo S = map ﬂ 01/‘1 = ot M2 = ot o) gkt vahdatefchange 7t ZEFHA &
%71 W&ol t}.

vkoF REPLACE_DEST 7} 1 ©] 9, replacement &2 &3} destination WA +3E A o]t}
227 9rhe © A source S oA € o,

int computed_jump_p PARAMS ((rtx));

gkek INSN 7} indirect jump (& computed jump) € A% 0 ©] o}d k& wishsic)
Tablejump S} casesi insn &2 indirect jump & I F A g=d], $El& I52 (use

(label ref)) & 252 2418 4 9t}
int for_each_rtx PARAMS ((rtx *, rtx_function, void *));

Depth-first search & 53] X & EL/\}‘?S}—Eﬂ Z} sub-expression (X XA = 2 8H3}o]) oo} F &
TE3THF = T3 DATA 25 AYE 4 Ao WeFF 71 -1 € Y33}, sub-expression &
= ©AFSHA] O}X]‘?_}tree o] YA 29| ghal= AL BeFF 7F o] 0 o] ofd g& A
WA FETHE, AR WR T F o )5 ek ghe wadt, 19X gri 0 &
3lt}. o] d4+= RTX_EXPR —‘:—% _,3_@’6‘]—— tree structure W& B-AFSFA] 9k sub- expresswn
=9 format code 7} AA|Z RTL Q1A] o} UAE & = ge= Z2=E A3 O OJ sub-expression £
Hes gas et

o] routine < - AWkHolw, o] 5}l T}E routine £ W FEES £330 A=
% (olep) Ak,

rtx regno_use_in PARAMS ((unsigned int, rtx));
REGNO 29] ojH IFxE 931 X & z=d], vtk 4= L reference 9] rtx 2 ¥H331H
222 9ttd NULL_RTX £ uk3}sic}

int auto_inc_p PARAMS ((rtx));

gkoF X 7} autoincrement side effect ©] 11 register 7} stack pointer 7} o}y 2bd 1 S HI3+3icy.
int in_expr_list_p PARAMS ((rtx, rtx));

Entry 2] 3 ##] operand 7} NODE ¢ 22 98} LISTP (EXPR_LIST) & 2
S WkEskt) b3 equality test = NODE 7} M x5 =2 AAF=d ALH}

void remove_node_from_expr_list PARAMS ((rtx, rtx *));

Entry o] R A operand 7} NODE ¢l Z1& ¢t LISTP (EXPR.LIST) € %1 @#A9 3¢
list 22 E entry £ A A3}
ZFSE equality test = NODE 7} W] X =] =X A A 3}=0] A&}
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int insns_safe_to_move_p PARAMS ((rtx, rtx, rtx *));
gkoF FROM 2 2 A] 23l instruction £9] sequence 2F TO 2 £33= AEL o] 5317 obA
& 79 1 & wakslt} ek NEW_TO 7F NULL o] o} 3, sequence 7} ©] 1] move &}7]of] ok
A7) A wk, A S sequence & FF3H7] € ¢ IS 731_?_7 NEW.TO & 3-89 sequence
o < 7t=2Z Aol
2] o] = 2 A region ©] AA| exception region 52 E 5= A vF AAVSHA| F =3 27}
A 9] condition 5L AAISEE SAFH o A £ Qo)

int loc_mentioned_in_p PARAMS ((rtx *, rtx));
wok IN 7} address LOC 2 7}2] %= rtl o] 3+ 27+S 23hala 9 A2 0 o] o}d ZHS uksh
Eig=

rtx find_first_parameter_load PARAMS ((rtx, rtx));

Load & AW A parameter & ]3] backward & 45 2t} BOUNDARY & AU H A =t}

6.33 sibcall.c

void optimize_sibling_and_tail_recursive_calls PARAMS ((void));
FolRA (Mo AE & d=) FA A sibling 2] set Z- tail recursion call site 52 o] A o] Z &
37} oA 2 gt
Z A A sibling &2 tail recursion call 52 CALL_PLACEHOLDER insn &% mark #t}.

CALL PLACEHOLDER insn &= WA Ql call &2 sibling call, tail recursive call & 43}
7] 93t insn 59 chain 52 F1 Qth

CALL_PLACEHOLDER & Z %3l insn chain & th A gt}
void replace_call_placeholder PARAMS ((rtx, sibcall_use_t));

CALL_PLACEHOLDER & 29 children & 3}1}9} gl A stc}. INSN =
CALL_PLACEHOLDER insn ¢ oF 3t} USE = o™ child & A}-23H2] Wt}

int stack_regs_mentioned PARAMS ((rtx insn));

ek INSN 7} stacked register & AFE A 0 o] ofd TS wrdsiy, 2284 ¢S 20
< ¥Estoh

6.34 simplify-rtx.c

rtx simplify_unary_operation PARAMS ((enum rtx_code,
enum machine_mode, rtx,
enum machine_mode)) ;

= MODE ¢ uj o]
P—/] mode = Q&

Unary operation CODE 4 output mode 7} input operand OP & 7
unary operation CODE & 7+¢hs}l 2HdS dlc). of 7] A input opera
OP_MODE $ith. whet 243} 211o] g o] % glrhwl 0 & whaatoy.

B
Qa—r‘
O_z

rtx simplify_binary_operation PARAMS ((enum rtx_code,
enum machine_mode, rtx,
rtx));
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result mode MODE 2} A7} 9] operand &, OP0 3} OP1, OP2 £ 7}4 binary operation CODE
£ t3kgket vhek simplifications ©] 75 8hA] ¢k 71‘ + 0 & WEhsich

EQ &2 LT 9} 22 relational operation ¢l o] AL AF&31A] utet. t) 4l
simplify_relational_operation & A}-&3}&}.

rtx simplify_ternary_operation  PARAMS ((enum rtx_code,
enum machine_mode,
enum machine_mode, rtx, rtx,
rtx));

result mode MODE 2} M| 7§ 9] operand &, OP0 ¥} OP1, OP2 £ 7}& operatlon CODE & 7+
@313kt OPO_MODE = 217 o] constant 7} 5 7] ol OP0 2] mode ¢ Tt} ¥FoF simplifications
o) b oA e A% 0 2 WAL

rtx simplify_relational_operation PARAMS ((enum rtx_code,
enum machine_mode, rtx,
rtx));

simplify_binary_operation 2} 8] <=3} A] 2t relational operator & 93l AR HTHE HolA th=
t}. MODE + result & Z o] oy}, operand £2] mode o]t} ¥-eF MODE 7} VOIDmode O]
W, & operand 52 ¥F=A] VOIDmode ©] o] o} 3}11 ¢ 2]+ operand 5 "infinite precision”

S =2 W] ste}

v} simplification 7} 7H5- 87 S, o] $t 0 2 WHEHRTh 184 ShehH const ruertx
=2 constO_rtx < ©HE-3lc}

rtx simplify_gen_binary PARAMS ((enum rtx_code,
enum machine_mode,
rtx, rtx));
ulok & Al o] fold Q1A S H 11 operand 2 A3 A3 A1 7 © £ R binary operation = Tt
=},
rtx simplify_gen_unary PARAMS ((enum rtx_code,

enum machine_mode, rtx,
enum machine_mode));

fio
o,
Ho
R
ox,
(i

ulok 77 o] fold 3tA 0 Z HolthH WA unary operation & YFE 11 138 x2] ¢
operation & ¥H&o] Wl

rtx simplify_gen_ternary PARAMS ((enum rtx_code,
enum machine_mode,
enum machine_mode,
rtx, rtx, rtx));

H] <23} 2] 9k ternary operation 52 93 2 o]t}

rtx simplify_gen_relational PARAMS ((enum rtx_code,
enum machine_mode,
enum machine_mode,
rtx, rtx));

relational operation 53 8]<=3}A 9k CMP_MODE += mode B 17} o] Fo] HE=XE A A3l

=
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rtx simplify_subreg PARAMS ((enum machine_mode,
rtx,
enum machine_mode,
unsigned int));

SUBREG:OUTERMODE(OP:INNERMODE, BYTE) & 7tetalstar whok 7heksl 7} 745314
e 79 02 waks

rtx simplify_gen_subreg PARAMS ((enum machine_mode,
rtx,
enum machine_mode,
unsigned int));

SUBREG operation & 9= A 24 0] fold A2 A 5 A3}t
rtx simplify_replace_rtx PARAMS ((rtx, rtx, rtx));

NEW & 7121 X o 4 OLD ©] 2= SAES tha| 5t 2542 RTX & 71ek3} A7) e stk 7}
58 0RslE A 2e RIX & whaa,

rtx simplify_rtx PARAMS ((rtx));

X, rtx expression & ZHd3}A| 71T

reiE B@4g WA, et 7bs A 9 49 NULL & gkt
ol AL %ﬁ]— routine & ry point o] A%k $2l= o] HE] = v AEIH
routine 52 T&3}7] 93 dAES
R GCC £ code 9] & =
7FA AL Tt

1. cse.c I+ U fold_rtx. ©] code = RTL simplification & F7] ¢ oJ2] CSE 7j 222l A
BE AHE st

2. combine.c 3}Y Y simplify_rtx. foldrtx 2} H]5=3}X] 2 RTL simplification & 5 7] gt
combine 7 A QA HHE ARE-3SHr}

o] 3}4 Y routine =

3.
Eﬂ A7k &}k ¢-2]<= simplification code 7} 5}112] body ®He 7HA1 2 A8t 3ieh W7} th=-9
SA A F quf} ol HElE 271 SISl Ak

1. foldrtx & simplify rtx & Joi® 2] ©] 2] 3} routine 3} pass dependent state 7} o}l
o™ simplification & ©]5A] 71t}

2. #1 oA °]5H code 24, fold_rtx & simplify rtx & 7}5 ) vt} o] code & AF-&-3}
7] ¥ st

3. o] # 3t routine Sl Al A=ZZ 012] += pass dependent state S 3] 235} pass dependent
state o] 7]¥F3}= simplification 52 ¢} 3+}. redundant/dead 7} ¥ = cse.c £ combine.c
oA code & A| A gt

H]E 70 Azke] A AA T, ARAH o Audels FAES o7 B g3 4 7]
S ATH = 5 QS Aotk 20T 4 74A] Faol (3 /2] RTL simplification 2 1 7}
.4 tree smlphﬁcatlon) simplification & ©] HafjoF stoid 274 AT v 2 d 4 Z ot}

] M BBl (o]~ 3 7)) RTL simplficiation &

rtx avoid_constant_pool_reference PARAMS ((rtx));

afo

fu

W2

T constant pool & #FZ3tE= MEM 9 7, real 32 Whahsln 224 4vpd X &

gt

rﬁ Jﬁ
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6.35 stmt.c

void set_file_and_line_for_stmt PARAMS ((const char *, int));
A7 file 9} line 2 7] =3ttt emit_line_note o] &8 T== ).
void expand_null_return PARAMS ((void));

A4 #4522 retun she RTL € A4 ke, 248 AAL IR 2ok (5, 92 od 2
& s A0 B9 o | A% 34 gherh)

void emit_jump PARAMS ((rtx));

T} sequential instruction &% LABEL ©f unconditional jump & T St}

int preserve_subexpressions_p PARAMS ((void));
wkeF 2] 7} separate pseudo £ ZM sub-expression & HE3F|oF Srpd 0 o] ofd FES
S, S0 AN Ee) o eln An S8 A S Gt Sl B4 foapenive

optimizations ¥ 73 -$-of 7+ sit}.

T8 kR, el 24 27} loop 9| “early” part ol 9 398 Sk 2, loop 7} of
W3] AL A Aol ok,

=

6.36 unroll.c

int set_dominates_use PARAMS ((int, int, int, rtx, rtx));

=]

7HoF FIRST_UID 7} REGNO ¢ set ©] 17, FIRST_UID 7} LAST -UID of thal ¢ =
IS €4, FIST.UID + &4 LAST UID A AL AYPHAT}), 1 S wssict 2127 ¢

W 0 & W3Sty COPY_START += insn & FIRST_UID ¢} LAST UID £ 27 A AE 5

< 3tojth. COPY END + lﬁi?}lnsn 2 FE A& 9F = Xtk

2heF LOOP_START ¢} FIRST_UID Ale]of JUMP_INSN 7} ¢lth®, FIRST_UID 7} ¥F=A]

LAST_UID of %]l Ao} gt}

gkeF FIRST_UID ¢ LAST_UID Ate]o] CODE_LABEL 7} ¢lt}¥, FIRST UID + LAST _UID

of +HE A¥ ¢ Aot

gkeF FIRST_UID £} LAST_UID A}olof CODE.LABEL 7} @ithd, FIRST.UID & HWF=A]

LAST_UID of %% & A] o} gtch

—~

o

6.37 wvarasm.c

rtx immed_double_const PARAMS ((HOST_WIDE_INT,
HOST_WIDE_INT, enum machine_mode));

int o2 FAE zFS 3k CONST DOUBLE &2 CONSTINT £ ®3kslc} A4E 93,
10 & low-order word ©] 3l I1 2 high-order word ©]t}. A4E £]3), 10 & low addresb =
word ©] 1L I1 2 high address € 7}3 word ©]t}.

rtx mem_for_const_double PARAMS ((rtx));
Z0] A constant rtx X 9| A] ©] constant 7} memory W 9 X3t & ¢33 MEM & Y338t}
Wek o} 910344 ShgtehE 0 2 W

rtx force_const_mem PARAMS ((enum machine_mode, rtx));



6.37 varasm.c 70

0] A constant rtx X oA I FE 93 memory constatnt & THE (F2 23) moemry U]
IAL ZZ3= MEM rtx & 4983}

rtx get_pool_constant PARAMS ((rtx));
Z 0] A constant pool SYMBOL_REF of| 4] t]-2-3}+= constant S Y33t}

enum machine_mode get_pool_mode_for_function PARAMS ((struct function *, rtx));
AAE Aol ge.

rtx get_pool_constant_mark PARAMS ((rtx, bool *));

Z0] A constant pool SYMBOL_REF of| 4] t]-3-3}+= constant £} L7 o] output & +=X] ofd
A& Higsich

rtx get_pool_constant_for_function PARAMS ((struct function *, rtx));
A} vl 3A T 54 49 constant pool 91 Z oA Th=t}
enum machine_mode get_pool_mode PARAMS ((rtx));
W] 2 3FA 2 mode & WHEHSHCY
int get_pool_offset PARAMS ((rtx));
H]) 523} A) ¥k constant pool Y offset & HI3H3lT}.
rtx simplify_subtraction PARAMS ((rtx));
Fo] X MINUS @4 oA FSol 22 symbol & 294 3¢ L= Hds}oiet
rtx output_constant_def PARAMS ((tree, int));

=

Constant expression EXP € © 2 memory W constant data © 2 2] reference & UYEI]+= rtx
£ dhgsio)

RS 2212 constant § 912 o] 438 code 7} o] v] output H SIEPY, LA FohE pix 8
wigkstch 2% A 9ktid, memory W 12 3 constant S output ?5]-_1_ (ZF2 U35< A8 A7
SAW) AL A% rox & AL

ulok DEFER 7} 0 9] O}L/] , TAFE constant £9] output 2 A7|H AL F o BE F

A3517F B el }_Q = A9 output 3 4 Ut
EXP ¢ TREE.CSTRTL = &g rtx = 7[27]A A A=) Constant Q1 const_hash_table
record 52 ©]u] label string 52 7}X 1 It}

rtx immed_real_const PARAMS ((tree));

EXP o 93] A A9 kS 93t CONST_DOUBLE rtx < whghal=t], 1 gk ¥l= A
REAL_CST tree node o] of St}

int in_data_section PARAMS ((void));
2] 7} A1 data section o & A& LopAt}.
void init_varasm_once PARAMS ((void));

o149 e Aol ¢l



