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o] BA+= GNU AL #H2 back end WA AlE= = Register Transfer Language (rtl) & A 3F=
Register Transfer Expressions (rtx’s) & 93 A2} EAEE 231 J5UTh

A2d RTX gold 4w

RTX = RTL € 7A438= AL A2 RTX 7} 2ol A RTL o] ©t} 7 RTX = TREE 2o A] ¥ 3}
st REow Z}Fﬂ”7 Qom, xFAHoz GCC A AY3t= machin £ EHES THHez 23
et =

ol A 9}L T2z A 71]301 Atk $prefix/gee/rtl.def 3FL o= RE target & 918 expression 7&,43}
Aol stk BEE oJd target ol M= AHREHA 942 °1A‘4"/}

2.1 AAHQA &
el o] ol 4 <ol

format 3 Z} rtx->d]] (field) 9] type & 3
A%

oA H YA = AL HMAAE 4o 5 Yk

0 - field & AFEE A g5 Ut} (£2 phase-dependent manner A AFSE % 5UTLH) o7 A%
984 g

B9 2 o] oJul 2 AW Y thg 3t ek 2 BAE rox oA print
Bl 3l o] FAELS AWM rtx_format]] Yol

i-As Aes =930k
n - “” & ¥]523A] 9k ‘note_insn_name’ O A] entry 52 &8 3tc}.

w - HOST_BITS_PER_WIDE_INT Zo|9] HF4. HFE S

249 29H. £A49e 20
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“s” 9} v]s=3FA| W, A A Containing rtx = ©] operand Ao T 4 Ut}

T - “s” &} ¥]5231A 9, RTL reader ©f &3l £ 3] #FHth 2 A machine description pattern S o A]
22 - olek

e - rtl expression 3 Q1 E]. expression = = 3r}.

E -rtl A ES A4 E 7F2 7]+ vector 29| pointer rtl A9 g|lAEE &
V - “E” 9} v]523}A] 2k, A B A Containing rtx = ©] operand Ao 4 4 Qlth
u - T2 insn E9] pointer. insn 9] uid & &3 3t}

b - bitmap header € 7} 2 7]+ pointer ©]t}.

t - tree EQ1E] o]t}

olgf o] BlAEE R rtx 9 “BRH"E Y ﬂq 1A
macro 5 A HTHY 252 oS3 Zo] HoHTh

O

S rtx_class Woll #17% 12 GET_RTX_CLASS

o & object (& €9, REG, MEM) & Yetd =t A2 4 9+ rtx code
< = v (§ ¥4, EQ, NE, LT) & Yeti =1l AH82 5 A+ rtx code
1 = unary 4k& 294 (& £9, NEG, NOT) & Yet &4 AFSE 4 9+ rtx code

¢ £ commutative binary operation (¢]& €W, PLUS, MULT) & Yely&=d A2 5 9+ rix code



2.1 AAHA &F 3

3 = non-bitfield three input operation (IF_.THEN_ELSE) & Yelul =t AL&E 5
Uet=d AHEE

2+ rtx code

9= rtx

2 = non-commutative binary operation (¢]& &3, MINUS, DIV) £
code

b + mnbit-field operation (ZERO_EXTRACT, SIGN_EXTRACT) &€
code

|

et =t AHE 5 e rtx

i & machine insn (INSN, JUMP_INSN, CALL_INSN) & Yelj&=o AF2E 4 9+ rtx code
(& &9, MATCH.DUP) Yet =t AH&E 5 S+ rtx code

+insn & A= ojH AL

@7 2532w (]S £9, GROUP PARALLEL) AH8-2 &

9= rtx code

a & autoincrement addressing mode € (o€ W, POST.DEC) & Yely&=d A2 & 3+ rix

of thak AkAIe Ay

1oy 7] 4 CDF = CONST_DOUBLE_FORMAT ©] % ¢utg
Age wo) E RN H=2 sk,

e EE 2 RIX of thsl @58l 242 A2l e Eolrh HAIT 2R tolAE 919 eaEs 7
zopd Aoy

oE BB R B s
ABS e 1 ADDR_DIFF_VEC eEeel X
ADDR_VEC E X ADDRESS e m
ADDRESSOF eit o) AND ee C
ASHIFT ee 2 ASHIFTRT ee 2
ASM_INPUT S X ASM_OPERANDS ssiEEsi X
ATTR_FLAG S X ATTR S X
BARRIER iuu X CALL_NSN iuueieee i
CALL_PLACEHOLDER uuuu X CALL ee X
CcCo o) CLOBBER e X
CODE_LABEL iuu00iss X COMPARE ee 2
CONCAT ee o) COND_EXEC ee X
COND Ee x CONST_DOUBLE CDF! o
CONST_INT w o CONST_STRING S o
CONST_VECTOR E X CONST e o
CONSTANT_P_RTX e X DEFINE_ASM_ATTRIBUTES | V X
DEFINE_ATTR sse X DEFINE_COMBINE Ess X
DEFINE_COND_EXEC Ess X DEFINE_DELAY eE X
DEFINE_EXPAND sEss X DEFINE_FUNCTION_UNIT siieiiV X
DEFINE_INSN_AND_SPLIT sEsTsESV | x DEFINE_INSN sEsTV X
DEFINE_PEEPHOLE EsTV X DEFINE_PEEPHOLE2 EsES X
DEFINE_SPLIT EsES X DIV ee 2
EQ-ATTR Ss X EQ ee <
EXPR_LIST ee X FFS e 1
FIX e 1 FLOAT_EXTEND e 1
FLOAT_TRUNCATE e 1 FLOAT e 1
GE ee < GEU ee <
GT ee < GTU ee <
HIGH e o IF_THEN_ELSE eee 3
INCLUDE S X INSN_LIST ue X
INSN iuueiee i IOR ee C
JUMP_INSN iuueiee0 i LABEL_REF u00 o
LE ee < LEU ee <

o] jZ 2+ 7} target o] S0l whel 1 format o] GetZIT}. o



LO_SUM ee o LSHIFTRT ee 2
LT ee < LTGT ee <
LTU ee < MATCH_DUP i m
MATCH_NSN is m MATCH_OP_DUP iE m
MATCH_OPERAND iss m MATCH_OPERATOR isk m
MATCH_PAR_DUP iE m MATCH_PARALLEL isE m
MATCH_SCRATCH is m MEM el o
MINUS ee 2 MOD ee 2
MULT ee ¢ NE ee <
NEG 1 NIL * X
NOT 1 NOTE iuuOni X
ORDERED ee < PARALLEL E X
PC o PHI E b'e
PLUS ee C POST_DEC e a
POST_INC a POST_MODIFY ee a
PRE_DEC a PRE_INC e a
PRE_MODIFY ee a PREFETCH eee X
QUEUED eeeee X RANGE_INFO uuKiiiiiibbii | x
RANGE_LIVE bi X RANGE_REG 1iiiiiiitt X
RANGE_VAR eti X REG i0 o
RESX i X RETURN X
ROTATE ee 2 ROTATERT ee 2
SCRATCH 0 o SEQUENCE E b'e
SET_ATTR_ALTERNATIVE | sE X SET_ATTR ss X
SET ee X SIGN_EXTEND e 1
SIGN_EXTRACT eee b SMAX ee c
SMIN ee ¢ SQRT e 1
SS_MINUS ee 2 SS_PLUS ee c
SS_TRUNCATE e 1 STRICT_LOW_PART e b'e
SUBREG el X SYMBOL_REF S o
TRAP_IF ee X TRUNCATE e 1
UDIV ee 2 UMAX ee c
UMIN ee c UMOD ee 2
UNEQ ee < UNGE ee <
UNGT ee < UNKNOWN * x
UNLE ee < UNLT ee <
UNORDERED ee < UNSIGNED_FIX e 1
UNSIGNED_FLOAT e 1 UNSPEC_VOLATILE Ei X
UNSPEC Ei X US_MINUS ee 2
US_PLUS ee C US_.TRUNCATE e 1
USE e X VALUE 0 o
VEC_CONCAT ee X VEC_DUPLICATE e X
VEC_MERGE eee X VEC_SELECT ee X
XOR ee c ZERO_EXTEND e 1
ZERO_EXTRACT eee b

99 Z++2Z = CDF (CONST_-DOUBLE_FORMAT 9] £ %) = $prefix/gec/rtl.c 3P o] B
A5 o] e Mazol o) 2t A2ee] E4o) uet AU A Sz G40 MITHA Fo] ATk ol @&
AAA o7 w32 REALWIDTH 9] ztol wel Wttt o] mlazo] 988 == g2 fazz
+ REAL_ARITHMETIC, MAX_LONG_DOUBLE_TYPE_SIZE, HOST BITS_PER_WIDE_INT 55 9]
Aok AA R #Hgol] tiei A= o] rtle LS Fxetd GA & vk

Mo =

rh
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2.2 7} rtx o ojj3)
ofefe] Aol Z A , AR A= rtx 9 o] F, FHA= FA, AR =

2 rlo
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£tk 2elx 2 44

=z rtl RRAE T2 AEHE FAAE (T ‘meta” FAA

il

UNKNOWN * x

expression code ©]E o] reader oA &
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rlr
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filo
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NIL * x
(NIL) &= null 2 EE YERY =1 rtl reader 2} printer of 2J3l A-&-H U th
INCLUDE s x

3} include

).
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list £& A 3t=t] AF2E = expression E.
EXPR_LIST ee x

expression 52| 972 &
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INSN_LIST ue x
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machine description 52 $J3F X3 4] type

=t

MATCH_OPERAND iss m
2 A machine description | A 2+ YERG
I 7§ A& (means) = FHA arg (FAE) &2 BHE TF+E o2 AMESth wheF mj X =
P 2 A 90ck o) S A8 g (450 of 43D ndex of 3= operand
table Yol WX Aol whef FHA arg 7} null 2L ol2td, F2A € &< “1 ?ﬂ%‘%ll?‘r.

MR ZAE AA= operand 7} EFE 5 Q= 3o Ul register allocator A $H
vebul o

ThoF target ©] ojw] gk P ojol gt Ajgke] BRSHA oW ] field &= YFEA] null
EAFE o] of o gt

AL kg3 o] FHISHATH

'’ = operand 7} & 27w 71582 LR,
= operand 7} §17], 227] Tk s 8 e,

4

+ I F

AL 9] 7F A= operand & 93 @F 7538 class & UERATH

+ operand 7} o] gk 7k¢] class ool & H& YERATH

+ operand 7} (8 ¥ o] ol A]) immediate data 7} B4 5= YEFATE
+= operand 7} register Yol S 4 A& JeERATH

’%Opel"andﬂ“ﬂ gl ol 3L &+ &S Vet
> class 9] o’ - E A3 1 memory addressing mode 52 AL A| offset A4 T

SA "X g 7HA A )

4

=09 [

= et gt

EE

E

EL et dependent operand class & YEF I Z+ target 2] machine description
ﬂ 01

3FLte operand o= 7HA = WEolEol tish, class 59 HE
constraint & 7F27|+ comma (F1},) & 1522 $ Utk ¥
9] o] class 9 HF= Atolol A= WE=EAl 1 0 1

MATCH_SCRATCH is m

2 A machine description & ol A] ¥k L EFE.

B AAE & SCRATCH 52 register o W% 2hch. il & 44547 9131 AH8-8 m), SCRATCH
7} A4 At MATCH.OPERAND Z# &= mode 7} &7 H mode & X A3t AWA AA}=
operand WS o]t} F=HA] Q1 A} constraint ©] T}

BT
=2 rfn

B Mo

rﬂLN

& A3t multi-operand
ol tgt 2E operand U

MATCH_DUP i m

2 Z machine description £ ol A 7+ U ERG
of 7H AEL 23 2AAZE A AH index 2] operand table Ulof] A= o] Q&= ojW A3} 722 7]
2 v %] 3t}

MATCH_OPERATOR isE m

2 2 machine description S| A 7+ YEFG

AR EL &o]E A3, AND = rtx 9] operand 5 AHZ o2 uj 23t}

Operand 0 2 match_operand W £} Z+2 operand-*H & o| T}

Operand 1 & (£X4E, & o522 H) H8E sojojth

Operand 2 & E3A A5 9] vector, ZF2H2] 74 £ "l A] o] construct 7} v A d}= rtx o 3 5}

98843} vl 8l of weh,

ColATe AgtAd el AA rtl code o A= LEFLA] ¢
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MATCH_PARALLEL isE m

2 2 machine description = ol A] ¥k L ERE.
919 9] ZAole] PARALLEL ©f mj x5 += mj 7§41 E. < o]+ PARALLEL ¢} PARALLEL 7} 1}
A" 2719 8450 85Tt
Operand 0 = match_operand W} 22 operand-H 5.
Operand 1 = PARALLEL ¢]] A£3} < ojo|t}.
Operand 2 = £ A E9] vector, Z+Zte] AE-L Hl= A]| PARALLEL Yol tf-25F= 249 uj
A% o] of @},
MATCH_OP_DUP iE m
2 A machine description S| A 2+ YEMG
WAA S-S AAE AP H index ¢l operand table Woll A5 o] Ql= of® 213 2 Aowk
uj] X] gttt MATCH_.OPERATOR &
MATCH_PAR_DUP iE m

2 A machine description S| A 7+ Y EFG
WA EL QAAAE A A H index Q1 operand table Wo] A &= o] Q&= ofH A 22 Aot
o} x| gk}, MATCH PARALLEL &

MATCH_INSN is m
2 A machine description & | A % YERS.
Operand 0 & match_operand W&} 22 operand-H 5.
o]

Operand 1 = insn o] 283 Eojo|}

DEFINE_INSN sEsTV x

2 Z machine description S of| A 7+ U ERG
Welols) @ £5E Ao AU Aot
Operand:
0: ° PT°1g I
oreF 1S ° null FXIlYU, T e ™ machine description 1+
AN = ®OF, tree M rtl = FIFFACN G T T
1: & =0 °l=t
2: 5 EFIAC, o1 AT 1 UMY VAT AT +AFYA 2L F
cC zAA
NULL &7 d g 9 del e ACT.
3: & Uk TYCl CHFIE Y AW AWE ol
ol JE1E ™ code template ° * = AT A F T template T AT T
Ao QAW Ccode o T S, 29X FHYU 272 M2 T template ©| F.
4. MEiIFM2s5  ° FYAe AT attribute £ 9 vector.

DEFINE_PEEPHOLE EsTV x

Peephole & & 3}-9] A 2].

AW A operand : BJX]E & 3l insn | T E2] vector

FWA] operand : WFEA] true oj of 3= C T3 4]

M A A operand : ] A E-2 output = A 3}7] 93 template Z-2 C code
YA A operand : AR A Q] o] insn & ¢ 3} attribute 2] vector

DEFINE_SPLIT EsES x



2.2 7} rtx o] 3l

Split operation ¢ A 2.

1st operand: °i* % < TF insn TN

2nd operand: PF= *| true °F ®f: C % A4

3rd operand: SEQUENCE “H°l *I=| T2 insn =0T £ < vector

4th operand: USZ 2, insn £ Md°r7 Tl JHT FH Ccode. 1T Y,
°olAe FVHFRIX £2 HY°T2 insn-"TE 2 vector I =1 A2 =" «=H
‘recog_data.operand’ 2| element £ % °l 252 HNITFT A°l.
(A 71M ‘operands’ & ‘recog_data.operand’ %<9 alias ©°| =f.).

DEFINE_INSN_AND _SPLIT sEsTsESV x

Insn 2} associated split 2] 7 2]

o] 2 FAHREES 7HA & define_insn £} define_split o] A% ojm o] ZAE2 22 siE
< Ttk
Operand

0: °l YYIT YYAL
oreF 1§ ° null XD, FTF e TH*l machine description °1*
AT = %N, tree NN rtl 2 TN G Fe A,
e =3 erer.
2: 5 BFIAA, o AT N MG E VAN AT +A[YA 20 F
cCEuAle.
NULL &7 g2 99 22° 33 A°Ter.
ISR Iru g B R = Bt I UL =R =g [ I
2FeF °l e =1 code template °] * & A I YU A E L template T AT T
Ao AHE Ccode & T TR, 2YF FEAYU 2 MNS Y template °] 7T
4: split I =i®f 2F= A true °1°F ®fe C 2 WA, ° W2 split condition ©I
Iy 3% °l insn condition & logical and o 3 S =FT °F, °| operand &
"&&" S A Al el |rE ekt =% Mg & A
5: SEQUENCE “h°l *I®=| TS insn =T £ 2 vector
6: dPF=2%5, insn £ I Tl dHF FH Ccode. “T Y,
|2 FHFRX £2 HE°T2 insn-"HT & vector °l 2A°1 3 =" <=
‘recog_data.operand’ 2| element & % °l 2£< FTrT Al
(171 ‘operands’ & ‘recog_data.operand’ = 2| alias °|=f.).
7: MEi®25, ©°] insn 2 9T attribute £ 2 vector.

cr

-

DEFINE_PEEPHOLE2 EsES x

RTL peephole operation 2] & 2].
define_split &} Z& AAEo0] WE}

DEFINE_COMBINE Ess x

Combiner pattern 2] 7 9.
Operand E°| o}2 o= A gkt

DEFINE_EXPAND sEss x

X% insn ©] 2L 93 t}4 9 insn 5 o2 A VA

]
D)
i
oX
lo,
ot
i)

1st operand: insn °| & .
2nd operand: insn-pattern £ 2| vector.



2.2 7} rtx o] 3l

10

‘recog_data.operand’ 2| element & SH*I®F " < ®°l match_operand

2
=2
CEANY.

3rd operand: °l¥ fts 7 A 1AL AN T=A true A°F°Ie
°lAg 1™ operand T % FATCIF g A elCr.
4th operand: insn £ 2 I Tl AW 922 C code. <

=
=

bl

o

-

AT FHFRX £ HPI9°T2 insn-"T &2 vector °I A0 I3 =" |A~H
‘recog_data.operand’ 2| element £ % °| 252 =TT .

(971 ‘operands’ & ‘recog_data.operand’ %< alias °| =f.).
DEFINE_DELAY ¢E x
Delay slot 5 9 3} requirement S % 9] 3t}
1st operand: insn attribute £ T Y °fe & A, 2WF true g IS,

insn 7°F “ISF P delay slot £
2nd operand: Vector & “TSr=ig =i, <1d< 2
1"#_1:'- 3 snol:'—‘

2 Q N Btcou
T 23 %Fe A

0>

2h
I

>
A
o
=
[

Foentry & MAT 2222 A2, FIFL attribute £ E .

WA *e delay slot location € *I*I°r° ¥ TF insn

el . 5 *’1”‘11‘; 2 TP sl <A° true

Fotrue IS FEE EHH MA*ET T E insn
3

°] =] 2F bracnch 7 false ¢l T2 Z2 & Q.

B

—

(=2
=

2 T & delay slot &

<l

o=,

ryrlo

1'1
e 3| =p,
_|

:“ on t}-i J\I

Sl =1°l true

t}4=2] DEFINE_DELAY o] 2218 4= gt} 152 delay slot Sof th3t 27 th=2 87 A}

FE= 7tE00

DEFINE_FUNCTION_UNIT siieiiV x

3h unit o] B &3 insn 59 FJFES AYstrh o] AL o] insn E0| delay Foll 152 23}
£ 44RE Juskn FAACT AAZE 4 UE of type o insn 59 Al Aol 9
2 4 92e gua.
3 DEFINE_FUNCTION_UNIT .t} @o] g unit 2 8l A1 A= 4+ At} 2H2-L operation
£ H ¢} associated delay 52 7FA 12 It} A2 3 709 operand & Z-2 ¢ unit &
A3 A Z+ operation o thal| WF=A] Zolofyt St
EE delay &2 cycle ol x| F AT}
1st operand: F% unit (SIS % TXN=IET <°D A <%
2nd operand: CPU “I T 2 TF T4 unit £ WA
3rd operand: °| g% unit FelM ALY F AUe AT insn 9 F
&, oreF Ml A Srd 0.
4th operand: insn attribute T E e & 2, U true =W, °| attribute
ol 2UAE 2T M insn £ FIT .
5th operand: ¢ insn A °1& Ts5 U™ =T ¥ constant delay
6th operand: “[¥ insn ™ =2 delay & °| operation & <&I20Z T4 unit &l

2AESAT & AT, 2A°lEe FF operand f FMI =

ST erel gret sl e

xll_tl_r

7th operand: °F<F °| operand 7T T T = AF Fe YW 4th operand = °H*|
fe YT TS Y insn & OANTY F AL NI oA
unit & A7 AMNEIFT F, 6th operand 7 cycle £

<., 2 0 & issue constraint £2 X2 UYF I

o

A B
LY

unit °I SA°H AR ESIFF Y. PeF 23 PF operation TF O

Srele] AYWE 4 U2 unit °f MH A AT 2 As

o

3rd operand °F 1 &% F IS °F °F2, 6th operand

T

rlr

5

|10

0

AT T

°F 9F branch
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11

Y= . 2= 2 7th operand & T T EHAME oHE .

°F2F | operand Tt X T S cr M, 272 attribute T HA £

BlA S O s, SFSF 22T o= F WA= 9 true O insn

A= & unit FOlM A UWE °I =W, issue delay & 6th operand
A=l <12 A°1=. 29 F=TA, insn & FH 2 5FE
HZ 4 A=, (Unit &l A AWEHAE 4 A AT
operation £ M g FTel =T & ).

DEFINE_ASM_ATTRIBUTES V x

‘asm’ o] &

< 3t attribute computation S 7 o] str}.

DEFINE_COND_EXEC Ess x

conditional execution meta operation 2] A2]. A5 % © 2 DEFINE_INSN 2] A]Z-2 instance
=2 A 6]———511 o] DEFINE_INSN <+ attribute “predicable” true & 7}3 Aoz AEE QL

\:]-, /‘Hit -

Operand:

COND_EXEC 2} top-level o A o] £4& Z3+g 7 o|t}.

0: 24(x°) =NY. top-level form £ relational operator < °H*|= °f °f
°r=f. Operand £ 2 2= °T9 alternative T T °F =t

o o U

SEQUENCE E x

SEQUENCE =
ol A YreERATE 1A 9 element &

AR AT =AFY 2 T2 Ae CEUY
output & HY 7 T template L 2 C code.

o8 insn 5L WHE ] Y 3+= DEFINE_EXPAND of th3} ‘gen_..." 39
EL 9E9 Z% O]E 31+ insn £9] body = ©|T}. ‘emit_insn’

SEQUENCE 9] &2 7}1x 11 separate insn & W=t}

ADDRESS e m

239 AR FAE FEUT )AL 24 alias.c A E AL AT
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Insn attribute S0 A-85= BRAES. o] A5 £3 AL ) QA rtl code oA LERIA gheth

DEFINE_ATTR sse x
Insn attribute 2] #2J.
1st operand: attribute 2] °]&
2nd operand: 7}5 3%t attribute &2 ZnlE-EH 5=
3rd operand: attribute & 7] &3S 93 23 4
ATTR s x

Attribute 9] ©]=2 ¢ 3t marker.

SET_ATTR ss x

| Ho] WH e insn S TFa7] Y3t attribute & XA 3= DEFINE_ASM_INSN o
Ao AHS 9el A gt 7}, DEFINE INSN 32 DEFINE_PEEPHOLE ¢ upx] 2}t (el A <)

operand W2} AR-g-of th 3.

[

(set_attr "name" "value") &
(set (attr "name") (const_string "value")) < 2r=t.

SET_ATTR_ALTERNATIVE sE x

DEFINE_INSN ¢} DEFINE_PEEPHOLE ¢] u}A12}F operand oA}, o] A< attribute Z+S

alternative match &= A we} &5 Zolgtal X As=d AHLE 4 Ik
S AN B4 2ok

(set (attr "att") (cond [(eq_attrq "alternative" "1") (const_string "al")
(eq_attrq "alternative" "2") (const_string "a2")]
(const_string "a3")))
(set_attr_alternative "att" [(const_string "al") (const_string "a2")
(const_string "a3")])
(set_attr "att" "al,a2,a3")

EQ-ATTR ss x

ok &) insn 9 XA H attribute & ko]l A A 3 22 W conditional 3 2] o] true
t}. A WA operand += attribute o] o] 11 FH A= comparison ko] T}

ATTR_FLAG s x

kok 2] A H flag 7} reorg Woll 2A1=E% o] 2 insn o] th3l true ¥ - true 21 conditional
o A
genattr.c = TF22] flag & Aol 3t=0|, o] flag 52 eligible_for_delay 4] (attr_flag “foo”)

°|



2.2 7} rtx o] tj3) 13

2o chain WO ZAEoNA AFEH AR = XA type &.
chain & t&7] Y3 R E format & “uu” E LT A /\] Atz o] oF st} ZF insn 8 A2 back-end #
gl 717 5 < rtl HE o8t 2R 9 semantic & 7FAI L Tk 7 rix->Ad][] .J ou & o]dstr] YA =

1
“rtlLh” o] Wz 252 Y}
INSN iuueiee i

Jump & 5 Ql= B H

=

JUMP_INSN iuueiee0 i

Jump 7} 7He @ 4 = W o] Field € (rtx->fld[] ) & INSN 34 22 oJn| & 7FA 1 9

o},

CALL_INSN iuueieee 1

Subroutine & ZF% 75 ¢] Q= WOl SpANT Yol 7t A g ol el &
So] MaA] 2L A0 Field ( rtxofd[7] ) = CALL INSN FUNCTION USAGE o] t}.
€ e field & (v X—>ﬂd[] ) £ INSN &3 &3] 22 ouj& 7pith

BARRIER iuu x

fd ;2

Control o] oj# Z1& 3l 2274 od< 2 d< W= marker.
CODE_LABEL iuu00iss x

g o]o] w2 label & 7}A 1 YT}

Operand:

3: & label 9 use-count & < °f jump.c °IM g & <.

4: £ ©°| label %<9 label_ref £ chain & 7= 37 ¥ °f flow.c °IM *rg & =F.
5: = T A=Y AT AN -?ra'?f ul A B

6: & 1™ °TAES, label 2 user-given name °|=f.

7: = alternate label name °|=}.

NOTE iuuOni x

symbol table = 9]3] code Wl A source line o] oJt] A A]Z}3}=2] wHaf| &

Operand:

3: ¥ F UL 30 °1AU, AT, 27 F2= Y note-specific data.
4: UF o 25 2 22U, 297 F2 A enum note_insn.

5: 2Fref & 212 == note_insn_deleted_label °| T unique U Z.
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INSN 9} JUMP_INSN, CALL_INSN 9] top level -4 2.4,
COND_EXEC ee x

Z A A Q] execute code.

Operand 0 &= condition ©] ™, true ¥ 2%, code = AP A}
Operand 1 = A34E code ©o|t}. (A F A3l SET)

Q)

A0

Semantic < W<k condition ©] false & 7

reload A

< ByAQl geke 7FR 1

PARALLEL E x
HE 2 X85 = o8 operation & (¢}ut= COND_EXEC ol A).
ASM_INPUT s x

Input o2 ofAEHA AY
ek,

= AR g} o] siE
3 3 if_convert THA ol 9] 3] A L} target-specific splitter E°l] &3] A}5o 2 A H

i}

B 2] comment 2 AF2-3F O 2 A comment =

S BEYsA Ag & & o] AE<L insn 141 o A WS &~ 9lt], PATTERN 224 15
X}*JOH Az PGt 252 =3 EA9S 7] 93 A3 WAl o 2 8 ASM_OPERANDS

ol thehd 5 glch
ASM_OPERANDS ssiEEsi x
14 ol e e BEol.

bt

o

Operand &<

1st
2nd
3rd

operand
operand

Y 1 template ©°|=f.
output & 9T ™FE A °| .
operand °l EUAC T e output <
Insn °F °r-ref g °ldg ™NT T =N, separate ASM_OPERANDS
output °l =H®l Trg < T =T, Fae 25 +3FET.

input operand JtE 9 vector °| <.

input operand £ 2 < T mode F ™MFxE A=< vector °lTF.
element & =|FE 2 T A ®F°F = ASM_INPUT °|X 237%
2] mode & FE 215,

3 opopa

ER

[

-

_?.' clr clr e

<

°l

Jd

4th
5th

(=3

= 2 =
=
o
=

[

input operand 2| mode
A= source file &
=S Bt

6th
7th

source line

clr cIf >4 a3 clf el

UNSPEC Ei x

Machine-specific operation 1st operand &

t}. 22) A] reload Eofl 2R3 AEo] =3HE 4 011:]-

2nd operand + machine-specific operation 2] oJ™ WG 7} A3 o] A AQA
unique k] Tt} (genrecog.c record & insn Ul ] X]—E]XL*’ Q= wlAlo g °] OH A ve
Al AWM A operand o ot S 47| wletr}) o] A PATTERN Woll A 1 x4

PARALLEL ¢} component 24 32 34 Y1 01] A BT wpAyEF 2~ o))
UNSPEC_VOLATILE Ei x

H] 28} A] Bk, volatile operation ©] 31 trap & 4 T}
ADDR_VEC E x

FA4E9] vector, AA| Tl ZH A FH T

Z} element = $-2] 7} Ydl= F£4 2 CODE_LABEL Z°] LABEL_REF o]t}

operation ©l| 93| AF&-% = operand &2 vector ©]

£ W Fe
ctor = W=
& E3atol
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ADDR_DIFF_VEC eEee0 x

4 BB th2 Ao &3} vecotr X0 - BASE, X1 - BASE, ...

WA operand &= BASE ©o|t}; Vector & X 5 £33l Yt} o] rtx 2 machine mode &
2 The ol ool Avh) Be 308 BATY 9eA wehE e
CASE_VECTOR_SHORTEN_MODE 7} A2 5 o] Q& 7% brach shortening ol 2]3] &8 %

AR 2} vl operand S-& Anirie] 249 A o) 452 717 target label S A3
q-/\% WA operand = branch shortening ol A A}-8E flag & A F3ir}.

shorten_branches & A% 5% ° 4 %F:

min_align: °] T target label £ 2 # 4 alignment.

base_after_vec: 2r<F BASE 7F ADDR_DIFF_VEC S ° AT true.

min_after_vec: o <F # A addr target label ©| ADDR_DIFF_VEC S °l A=Y true.
max_after_vec: 2FSF & = addr target label ©| ADDR_DIFF_VEC H °l U I true.
min_after_base: TFSF # 2 address target label 7 BASE S °l =3 true.
max_after_base: TFSf # =il address target label ~F BASE S ° A =IY true.

4l ™| branch shortening I I~ A %:

offset_unsigned: 2F<f offset £ °| unsigned 2% ¥ S °r=F A true.
scale: Mode ©l %™ offset £2 U= £ =l TR T scaling.

Alaa) ek A, o WA operand 52 CASE_-VECTOR_SHORTEN_MODE 7} 4 ] 5 91-&
W] 2} optimizing compilation A] ol g 2 3} T}

PREFETCH eece x

P target S A A QI &= attribute £ 713 W 2 2] prefetch. Operand 1 & fetch & w|
B Faoltt.

Operand 2 &= write access A] 1, 22 2] & 72 0 o|t}.

Operand 3 += temporal 1ocahty 9] level ©|T}; 0 2 temporal locality 7} =S 9n|star, 1
2, 3 2 temporal locality & level ©] =713 2& 2| n| it}

Operand 2 9} 3 o] 93l XA attribute 52 target 2] prefetch & o] 0] 1EL A UHA
%= Aol A= FAH T
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o] 9] top level ol A. (o}ul= PARALLEL 3} ol A).
SET ee x

Assignment.

Operand 1 2 A FH 92 (REG, MEM, PC, CC0O &2 ojdd7}).
Operand 2 = ﬂ7] A= zk.

B E assignment = YIEA] SET & AR5 oF st} 49 assignment &
=< PARALLEL 3pol A& REEA] Th¢] SET < AR8-3) o ghrt.

o
4
o2
o
rr
of.
o
2

USE e x

a;} Sh R AR B HpAl o 7 oirﬂ Zlo] use & YERATE o

ue
call 2 static chiain ©] AW A register & use 74 o] t}.

i
m]n
\.L'I)
o
o
=
o
o
=
o]
a

CLOBBER e x
87t A7 E dskA g w4 OE o] Z o] clobber 2 VeI A& 9, sub-
routine call 5 B® E2] % register 52 clobber & Z o]t} (He| o o A=A =
old AE)

CALL ee x

subroutine & & Z(call) gt}
Operand 1 & 358 F4
Operand 2 £ argument S92 4.

RETURN x
subroutine © 2 X E return.
TRAP_IF ee x

Conditional trap

Operand 1 = condition ©]t}.

Operand 2 &= trap code ©]T}.

unconditional trap & 9]3ll, condition (const_int 1) & THE=r}.

RESX i x
3+~ call T2 branch 7} 2 3HA] ol U] & 227} &7] Ao _Unwind_Resume & ¢ 3+ 27+
(). Operand 1= OJE]OH Al F-¥ control ©] E2 31 =R ol & exception region ©|T}.
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Expression oA Al&5 & QA Fk (primitive value).
CONST_INT w o

A A% A%

CONST_DOUBLE CONST_-DOUBLE_FORMAT o

SAY HE 2

(A=)
Operand 0 (‘0’) 2 A =1 01]/\1 AF2-3l= EE CONST_DOUBLE £9) chain 9tk
U™ 2] operand 52 AA S 7HA L 5T 252 BEF ‘w ol ofup 1 ¥ 4 744 9]
< 29Utk rtle 3H4-& FRIFAA L.

CONST_VECTOR E x

Vector 5 Fd T
CONST_STRING s o

EAG A4, Attribute 52 9314 2 AL E T}
CONST e o

AL BHAL Aeosht] AEH L, o] BAAY g 4% (SYMBOLREF 9
CONSTINT ¢f A ¢} 22) ool A 4 W o] 52 a4 Kb 4 operand 24| <14

g Aolth
PCo

Program counter, /2 <l jump 5 A& AAE (PC) & 7FA = SET o 93 dg Yt
VALUE 0 o

S 2337] Yol cselib routine S Yol A AFREH T}
REG i0 o

G A 2~H. “operand” = REGNO 222 HZE 4 9+ H A 2EH HE (register number) ¢
Yt} 22k o] number 7} FIRST_PSEUDO_REGISTER E .t} 2t}H hardware register 7} 2+
HUt}t. FHA operand + A register number % a1 JdHF YT} - o] AL hard register 2
3t AL 7FA 11 = pseudo register &F= TFE Aolth o] rtx & MEM I} 22 7153 @&
(] ‘Eé&) field 2 7}x] AL Fo 2 I ]74 2 reload 5 ¢t REG rtx £ MEM €& W
A%+ 97 dE U

SCRATCH 0 o

Scratch register. ©] A2 T insn Wl A2 AF-&5 = register & Z A BEC}. o] 22 whoF A oF
Z7A0] GA2EHE TR E 3 A, SCRATCH & Y AE 4 9= oW FL27} oly B}tq reglbter
allocation &-& reload ¢ REG & HE 34\0]1:} 0] Code 5lte] operand £ 713 Ao =w
mark 2 Zo]1 18] A o];l\% REG 2 W32 2 9t}

SUBREG ei x

Multi-word Zte] 3 word. A ¥ A operand + complete Zto|th; FTHA] 7} o] ™ word <1A] T3t
t}. WORDS_BIG_ENDIAN flag + word number 0 (SUBREG W]l A] Ao Z1 o2 3) o] 7}
320 Zo BEs e word 217 ohIAE Aoj gtk

o] 21-& ®= 3 th-2 machine mode Wl A ghS Fx o=t AH&HT} o & 54, SImode g-& v}
2 2710] Qimode N2 ¥ & I W& Fx ot AHEE 4 Atk 22 word number
2340 oln
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STRICT_LOW_PART e x

o] sh1te]-QA 2RI rtx = move B P EE F3 AHEEH =, 222 EA A9 low part BF ¥
3ot AL HEw= An sgdch 284, (SET (SUBREG:HI (REG...)) (MEM:HI ...))
+= REG 4 high part Aol 2| F= A o= FFS 73 YA ¢ (SET (STRICT_.LOW_PART
(SUBREG:HI (REG...))) (MEM:HI ...)) & HImode ¢! REG ¢] £ bit EvF W3lA7Ith=
HSo] At

AL 5= AR g8 oluls T Ao A 7S A o] A 0 register A FRASL
STRICT_LOW_PART 7} AH&-5 ¢ w= & ©f Wkt ot}

CONCAT ee o
(CONCAT ab) £ a &b S W/ $= 5 v g W57 A% a b o /M4 44 (con-
catenation) & UFEPWITY, o] 21.& B4A5ZSS 93] AHSH ) BE DECLRTL S3} RTL 4
/35 <ol vk YEFUEA], insn chain o] A= YERUHA] =T

MEM e0 o
H 2 2] $]X]; operand = F4 otk FHA operand & ©] MEM ] 4% o] = alias set ©]
th. $8+= o] field & 38 ‘w Al ‘07 & AFR3E £ ol F+ ©] field + machine description
of 198 .7} 0471 o & o] t}.

LABEL_REF u00 o

o] I&4E 3t code Y assembler label 29 =, Operand = insn chain oA WA
CODE_LABEL o|t}. ZHEH XA 42 field & 1 3 2 = LABEL.NEXTREF ¢ CONTAIN-
ING_INSN £ 93} flow.c oA A-&¥ T}

SYMBOL_REF s o

™ H (named) label 2] FZ: 2] operand = EXF A EA|FH 7 ko <’ 7} ] 3t )l
AU Th o ALE: ok A& BT WA H o7 0 7} FolATA 2 AL oJAE A = uf
* 2 A AR B U= FsyTh

CCO0 o
Condition code reglbter L2 E9 AAFLE 0 3 1)

A £3F Ut} AFA machine = o) ]_'_I_Z']
code & A3 &= P52 AAAQ FE

c}.
ADDRESSOF eit o

H 3 Q= kS 7R 1 9= register
A= 7}33{3’\ Ut} 75};(] 9k condition
Cx A E ATl AFY

e
Hm
o

Register 2] address & #Z (reference). CSE 7} 7}5 38t @Wo] A 2kst S of purge_addressof |
ojsll Al AR

AW A operand: address of of] ¥ 28 4 = register.

FWA operand: &2 93 AT JAH W2 pseudo regno.

A A A operand: put,reg,ln,stack , register U object & % 3} decl.

QUEUED eeeee x

QUEUED %3¢l 2 AAASZ postincrement /postdecrement o] Eﬂﬁﬁ L‘r%oﬂ output
A HHAAE .4 queue 2] member & 7}27] 31 ¢t} QUEUED %3
o] Ao =7 ¢+t QUEUED Vygustl"ol HE ool 4% 7
719 oA kel AFgE T}
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Z} rtx of 3|

Operand 2 “Ig 2r=r:
= T2 (REG rtx) S %.
TIFA FE WF 2

|4

A

J 4

P 9Yels A8 2 body.

D wWwN PO
o g ol

°F =zl output = %

9 oY o ATE Y REG rtx £ ofF A

Queue “ii2] =g QUEUED & 4.
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=S

Rtl pattern W 2] operator 52 3 X E.
IF_THEN_ELSE eee 3
if then_else. o] A& H % 9] conditional jump W& o] S0 A A HTH

Operand:

0: condition
1: then expr
2: else expr

COND Ee x

4

Bl A 9] conditional. H WA operand & Z A A9 ol oz FAH vector o|t}. Zt

=5 h
AW A element = x}# 2 7FA = 2t} conditional & H2 A WA o] TR FH 4] o]
o] FRA A A AL 0 o] obd AR ek RFHAE] o= A%
7} oby g™, WA operand += conditional 9] ZtoZ A Al2E Aot}

o] 212 IF_THEN_ELSE ] A}-&-of thx] s of o gtr}.

COMPARE ee 2

B] I, condition code Z 35 A A st}
PLUS ee ¢

Bt
MINUS ee 2

Operand 0 °| A operand 1 < uj7].
NEG e 1

Minus operand 0.
MULT ee ¢

i
DIV ee 2

Operand 0 € operand 1  U+7].
MOD ee 2

Operand 0 & operand 1 2 e F9] UmH XA,

UDIV ee 2
UMOD ee 2

Unsigned divide €} remainder.

AND ee ¢
IOR ee ¢
XOR ee ¢
NOT el
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Bitwise operation =

ASHIFT ee 2
ROTATE ee 2
ASHIFTRT ee 2
LSHIFTRT ee 2
ROTATERT ee 2

SHIFT =

Operand:
0: shift S & I.
1: bit 9 W%,

SMIN ee ¢
SMAX ee ¢
UMIN ee ¢
UMAX ee c

T operand £9] H 48 HUFE. 8+ signed &} unsigned form 71X 7} 2 g 3t} ($-E
+ SMIN £ ¢35 MIN & AHg8 4= ‘Si%tﬂ, a2 2L o] 59 wjar e} FESHY] ufE ol

PRE_DEC e a
PRE_INC e a
POST_DEC e a
POST_INC e a

g FASNA YEYE J/} 2ol Tkt A E ‘/]’ﬂ'
e} A] k=), 25 9| containing MEM 2] machine-
o]t}. o] operation L 2 & F Ao ut ZZHUH—/}

o] unary operation 5 1Eo] H
W AMSET STk e &
mode & ¥ 5137‘45] Y
1. stack Ao} push & 2%
2. flow.c W life_ analysm "4-71]] oA Agor AL H¢

%>
§9%/
\1
Sl

PRE_MODIFY ee a POST_MODIFY ee a

©| binary operation 5 9] operation & A& 3= A3 Z7
27 245U 9ukA 9l address side—effect =< UE=
life_analysis TA| o] &} A5 o= A AT

AW A operand + address & A&%E = REG °|t}.

F WA operand = address & 3 7}3F+= (PRE_.MODIFY) ¢ =2 (POST_-MODIFY) ¥ register
o B ol A F@A ol

A, AL 2= PLUS 9 A WA operand 7} * MODIFY 2] AWM A operand £} Z-2 register
£ 7FA ofF 3= 49l (plus (reg) (reg)) &} (plus (reg) (const_int)) & A)e] FHA] operand &
U} o2 4 9t}

NE ee <
EQ ee <
GE ee <
GT ee <
LE ee <
LT ee <
GEU ee <
GTU ee <
LEU ee <
LTU ee <

A L] 3} o]
21

ow.c U
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B] 2 operation E. ordered comparison 52 F7}A] HF4 o] 9l=d], signed 2} Unsigned 7} 21

Aol th.

UNORDERED ee <
ORDERED ee <

Z7}4 21 floating point unordered comparision ¥4 5.

UNEQ ee <
UNGE ee <
UNGT ee <
UNLE ee <
UNLT ee <

o] AEL unordered & ... 9} 2t}
LTGT ee <
°1 7€ ordered NE ¢4, 2 IUNEQ, NaN o th3} 41 false.

SIGN_.EXTEND e 1

= operand £ sign-extending 3t 2 7S VERATE operand 9 &2 SIGN_EXTEND % 3 4]

9] machine mode 52 du}} WL sign-extension 7} AP = JE=XE 2 A3t}
ZERO_EXTEND e 1

zero-extension (unsigned short & int 2 Z+o]) &} v| &3}t
TRUNCATE e 1

H] =3} A] 9k o] 7] A operand += wider mode & 7}X| 3L QITh
FLOAT_EXTEND e 1 FLOAT_TRUNCATE e 1

floating-point gf= (SFmode & DFmode 2 Zo]) 23+ A3} v]=sth
FLOAT e 1

floating point Fkoll o] 3t fixed point operand 2] *H&k

FIX el

fixed-point machine mode & 7}A|+=: fixed point ZFS Z floating point operand & W2 Fh2
operand 2] Zko] A4 ufvk FojH E]— floating-point machine mode (2} Z-2 mode <l operand)
7}A]+=: Operand = ﬂoatmg point & hEHE= A4 ZHS AA5H7] 98l zero E round T o] 2

c}.
UNSIGNED_FLOAT e 1
floating point 2 unsigned fixed point operand ¢] H3%+

UNSIGNED FIX e 1

. ok

fixed-point machine mode & 7}A]+&: *unsigned* fixed point Zf.2 2 floating point operand 2]

W3} k2 operand o] Fkol 7‘*’“01 w2 el E o}
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ABSel
Absolute value
SQRT e 1
Square root
FFSel
]

A

H
o}
SIGN_EXTRACT eee b

A= A bit & =t} 7k arg Y trailing zero 2] 1 + number o)W Tk arg 710 &
0

[e)
T

o iz
o

A AE Z7]12F 929 signed bit-field 2] 2. Operand 0 2 memory unit (}2%5 SImode &
2 QImode) 1], o] AL field o] A WA bit & E3H3Ic}. Operand 1 2 bit & YEJWH width
o]t}. Operand 2 = o] field & A WA bit & memory unit W bit E2] number ©]t}. THOF
BITS_BIG_ENDIAN 7} A2j= o] i, AWMA| bit & msb ©] 1 operand 2 &= memory unit
9] msb 2R E Mo]Rth 238 % ki, AWAA bit = Isb ©] 1 operand 2 = memory unit
Isb 22 ¥ Ao} At}

ZERO_EXTRACT ece b

unsigned bit-field ©f t)3} B3t}
HIGH e o

RISC machine . ] 21E-2 insn & 29T o] B2 o}7lth
LO_SUM ee o

LO_SUM = H A 2¥E 9 AT A4y B A9 low-order bit o] t}.

Range information & ¢]3F header. Operand 0 € NOTE_INSN_RANGE_BEG insn ©|t}.
Operand 1 = NOTE_INSN_RANGE_END insn ©]t}. Operand 2 &= o] H oA Al 7}
538k E register 2] vector ©]t}. Operand 3 2 H Y call 2] Aot} Operand 4 =
Y insn 2] A4, Operand 5 & ©] HYE 3 5 L3t range M5 o]t} Operand 6 2 live
range 2] Al 2 HEO] 7] & block # ©|t}. Operand 7 £ live range & & F£2] 7] block #
o]t}. Operand 8 2 loop depth ©]t}. Operand 9 += range o] A&+ HEof live 3 register =9
bitmap ©]Tt}. Operand 10 2 range 2] & F &9 live 3l register 5] bitmap ©]t}. Operand 11
S HY AIF BES 93 marker number ]t} Operand 12 &= HE 2 BES ¥ 3 marker
number ©]Tt}.

HA Yol thA] 7I5 & dE= dA2EE. Operand 0 2 A2 pseudo register number ©] T}
Operand 1 2 Zko] range o] £4&% 9 B ALE o] 2] = pseudo register & 7MA == 2] 2t}
Operand 2 = register 2] W Y reference 2] W& o]t} Operand 3 2 HAW FgE2 W
T 52 g AR 2E Y clobber E90]t}. Operand 4 & d A 2~E 7} 7FA 21 Y+ depth E&] WS 9]
T} Operand 5 + Y A2 FRo| A BExpZo] e #AAEHA AHEZL HAAHE 28
Shx] ¢FstA| o) Z2 MEE HAAHEREY AR o] B9 Zo defE SHE Yof &
SFskR]of th3t A S F+= copy flag E©]t} Operand 6 2 live length ©] T} Operand 8 2 Wk
oF register 7} user A4 Y A9 W9 symbol note ©]t}. Operand 9 & 2+2F & X 2~ ¥ 7} user
HEA AL W7 Yo AdE o] 9S8 712 7] % block node o]t}
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RANGE_VAR eti x

Local 45 9] ragne S0l &3 A E. Operand 0 & T}2 range 9 EXPR_LIST ¢ltf, o] ¥
Y52 W47} o 2 pseudo register & EAE Q=22 UePATE Operand 1 & W47}
A A= o] Q= block ©] 37, Operand 2 = distinct 9 =2] number ©]T}.

RANGE_LIVE bi x

& A point ] live 3t Y= FA2E S &3 A H. Operand 0 -2 live bitmap ©]t}. Operand
1 2 ¥ block number ©]t}.

CONSTANT P RTX e x

unary ‘__builtin_constant_p’ £2 2A RTL A Z<F 183, optimize > 0 € 7

Folgt FEHT 152 AWHA CSE
CALL_PLACEHOLDER uuuu x

HE call 2 W3lE 4 &= CALLINSN & 93t placeholder, &2 sibling (tail) call, tail
recursion.

RTL A& ZA], o] placeholder & insn &9 2]3) call &2 sibcall, tail recursion & 43 3}
EE g2 Aotk

RTX =4 operand £ 7R3 ok AWA A= B5 9] call I} sibling call, tail recursion
24 7LX} call & 3§ '5}7] At B o] =9 list o]t F oA F list 2 ofvt= NULL ¢

4 913 AWAL o) NULL of ofjch]

u}x] 8} operand += tail recursion CODE_LABEL o] o] 212 ek 2R & <l tail recursive call
So] WA 239 AL NULL @ 740];}

tail recursion label & 23y, 21422 ¢ 227} call AL AHH
LABEL_PRESERVE P & 7] 23] & 4 ¢) Tﬂ—

o] tail-call elimination 2] WAL front-end HEE o] &5 H =A] tree-based optimization 52

A= Fgo] At
VEC_MERGE eee x

ok

kel
e

T vector e A 0]-/] merge operation < T2 ¥3%}

2 merge ¥ o] @ vector E0| 1, operand 2= Ao ojH FRo] Fojog
£ W& F+= bitmask ©| T} Set bit & operand 0 € 7}F27] 1 clear bit &
27t REEL vector 59 mode & Ao H ).

In m

VEC_SELECT ee x

VEC_CONCAT ee x

vector concat operation £ A9 3lt) Operand 0 ¥} 1 £-2 source vector 59|11, 23} vector
old], o] vector = operand 0 £} 1 o] A3} 3 Alo] 1 F source vector 2] AA4fo|c}.

VEC_DUPLICATE e x

Z+2 vector £ input FELS R0 ZH Z A 0 F WH3sl= operation 2 E 3 3c} Output
vector mode ¥ input vector mode & 4 71’3 submode 52 Y= A] 7}A] 12 Qo] oF 3} output
part 52 number = input part £2] number 2] integer multiple ©] o oF9} i}
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SS_PLUS ee ¢
Signed saturation & 7}A| & ¢ 3}7]
US_PLUS ee c
Unsigned saturation & 7}A]+& © §}7]
SS_MINUS ee 2
Signed saturation & 7}*]+&= Operand 0 ¥ 7] operand 1.
US_MINUS ee 2
Unsigned saturation 2 7}A]+= Operand 0 W] 7] operand 1.
SS_.TRUNCATE e 1
Signed saturating truncate.
US_TRUNCATE e 1
Unsigned saturating truncate.
PHI E x

SSA phi A443}.

Ol A= 2N rtx =9 Vector o]t}. Element 2N+1 = CONSTINT <14, o] A 8 element 2N o]

A19] register 7} AFRE 1S 0] o]H control & FA AU H =R E B F+= predecessor 2
block number & -”-3‘]'51—1’/]-.

27 : PHI & 7] & block & A]Zre| Ak ©2] UEhG 4= 9t}

A3 E 16 FA EAES U

: £ oWl E RTX 5€ C o A] o R A AH§5ta 7H55He7] 1231 RTX %l 34 2
dus 552 E2BHoz AYHES AU



