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gy T RAEE SGHH WA {Lads. SRS IraX eIt mSC N C/C+ JEATSE] AT PAT SO
B AR, A A LT g A RSO AL AR, R AT R AT RSO TN, A
WIS C/C++ IR ARES GNU I SEEA M (S SCPFEL PR 1 75 hrifE-std=gnu89 -std=gnu++99) I, #i¥
RS RO RIS WE L, DABRARRRE T A3 X I AR SCUFAAAE TR B SR R i an it i o TARR AR e E A
PRBLEAIE RS, Een: 2R R CSKY 241 ck810 ML 4m S . SR 5 bl g R g i3 A AT 20 ARG 20 A H AR XA o
M T BTSN E 2 B BT RO, S BRI 2 H AR SCPE AN TS e . SIS
AT SR RS AL TR T & i .

Source Code (filename.c)

l

Preprocessor

l

Compiler

l
Assembly Code

l

Assembler

l
Object Code (filename.o)
+

Libraries

l

Linker

!

Executable (a.out or ExecutableName)

B 1.1 g d AR IR SR B AL BA A

L4 T-HEAD A% T RS, EITHET GNU T HEETF &, Ji—F4f CSKY £5) CPU, % —4H4f RISC-V 7
5] CPU. TS AU AR BAEA ST ERS GCC/GH+, T4 8N GNU as, BEHEISN GNU I, T RLRIL, 75474
SURIRUEF DA R SE B %K

ARFEALE R JLA S
o T AR ARIET K
o i A % LA

o GIL%h 3. HEAREEE LM




@ FLE H—= TAEEN
1.1 TR Beils 5 32+

i) CSKY 781 TR GG % A4 BT GCC 6.3 FF 4. RISC-V R9) THEIT GOC 8.1 3% , BN C il ik
HSERAN 2 11 R, % Cot IR IRAKO RN 4 1.2 R, AT e -sed={ ¥ 25 b 44 ) 63 25 Bt

F 1.1 CIEShIE S

Ci&=#rA | CSKY | RISC-V
c90 yes yes
gnu90 yes yes

c99 yes yes
gnu99 yes yes

cll yes yes
gnull default | default

% 1.2 C+ IR FHIRIE S Ry

C++iESHR/#E | CSKY | RISC-V
c++98 yes yes
gnu++98 yes yes
c++03 yes yes
gnu++03 yes yes
c++11 yes yes
gnu++11 yes yes
c++14 yes yes
gnu++14 default | default
c++17 no yes
gnu++17 no yes

1.2 Gl Ak st

N T R TR TR Ay QAT B IR, AT 2 /G0 T30 I T & 8 T B R R o3 e A Tk, 3
A A SATIEIAN T S GCC iy DA TR0

121 Zabkdim s
1SR

-E
HPAT C/CH M TIALER, NPT IE L, A s il A .

-fsyntax-only
T TR g APAT RN SR A, AT S e . % T IS A DR
FEEr CICH BT IRE, A7 AR SO

ﬁﬁfﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 2
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-C
Habgmigdr A B hrsc: R RGN0 MSCf), AIVTIRSMEEETR.

-S
i i H AR G A

-v
ERIEGRAS, I EITE Mgt n ar e, Lo O MBS 2. M HBSATEH K
SRR H 5% .

-HHit

RIS LEEAE gee ir 2 ), WIAES-v IR, H-v 25, Sl IUA S AT 5P 4
BILg . SERGEAR, RATERATarS . TFACE AT AR I R UG 2 i as p i dn &, 8
TXHERE P TR, R, BRI gee FFAREIEA S FASHOIAR, goc B— P UKBIHEHIFRY
TR R iy R it e O0F T C I SRR 2 cel, C++ REfF2 celplus), L4 (as) Al
iRy (1d) REBFTRHRHIH Y

-version

SR GCC A2,
2. EFEFRUE

-std
ZIET T a8 T e SRR B B ARME , M R0 TSK B iF2R 68 A M BUA T S AR E 2 gnu99(st
X CHEF) 1 gnu+ 14515 CH+ 1T . MIRIF R T DA 3 12 BE TR 58 ] S 3 (0 FH 4 8 A ot

3. WA A

g
Pl ik e e H AR ACAS SAEg AU i AR PR GEC R E B GRIAY dwarf #%50), it gdb
PHAA O o R IUE T TR I LB B, 8T BT A A7 PR S . S A A
R 2 PRI

-ggdb
Pl nias L AT gdb PR AR LS B

-gdwarf
Pl gk e AL AT dwarf JEEEA% TR B .

-gcoff
P il g A B coff 452X A5 B .

-gxcoff

PR 28 B emu BRI coff 4RI AT .-
4 FERSWEE BARR

RS AT AROURRY SRR, AR A BRSO E TR TR BCE 1R SR, i ae i 2 i T2
Wi B AR /NI 2B 5 W5 B A AR IR SCIE L B AIS Wi 94501 (fatal, error, warning), 45 HHPEAR IS Wi i iA (5
/%\ °

-fmessage-lengt=n

TP 45 i 1 A2 WAt SCAR Y FERE N n 74T

-fdiagnostics-show-location=once

ﬁﬁl‘ﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 3
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Pl A e 7 HU YIRS 7 B CY RS2 A EAE R —SCF, [A—Fm).
-fdiagnostics-show-location=every-line

FE A A AW AL e B A B R O 4 175 519).
-fno-diagnostics-color

P e A S WS SRS
-fno-diagnostics-show-option

Pl ik de A A SO W B A R .
-fno-diagnostics-show-caret

PRI A AT SRR A B
5. Ptk

RIS IE B TP G A 1 DAL SRS, 5 NG I 2 10 R AT R LA MR R AR P s A T E -
PATIER T (loop unrolling), B 25 I 2% o K LE (L AL SR A0 H AR SCEFRY DS, ATTBE H AR 7 fE
TR IE AT DA R R A B A

-00
GCC/G++ BRINRIACGLR , APATAEAT AL AT ik i 1], 3 3R 2 2 i il 5 L
-0-01
BEPIASEIRE SCRATR] , 8 T2 i s AT iR e B B DA, [ Ik 2 3l AR R/ N
AT TR H
-02
WRVEICRS 2 Jo 5 20 22 228 IR ) () BE K MR AR e R PP A T BE A DAl ot R, i i o &
S AR RN
-03
IR TTE O2 AL, WM SIT A TIHAREA, PABR S H AU AYPERE .
-Os

A AR TE B T 5 R ik e DR MERE R IR T, T REAYID BRI . BRSO
O2 JFJH A A AR IEIN i 25 B i 70 2 10 H AR/ N 0 A SR

-Ofast
ZAEIGE R TR0 g P R ] B AR U s A TR B H AR, A & H AR RS N B
TFiE O3 rh A i 16501 .

122 {L4udstn %

T REBTIF R B AR, RO BRGNS FrA, AR B I, XA R I )ik
Wi, ¥k v Bi7EH CSKY 8 RISC-V {Lg#5 M L T
-g --gen-debug
R G A H AR RS AR BT 5
-0

T A FAR SRR SCiR4 . BRI a.out
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1.2.2.1 CSKY il 4 %% % e i

-march= 24
g e BEM i CPU 2 i H ARFCHS , A0 -march=ck803 -5 14152 1k i ck803 F %1 CPU Sz iy
164, MIAXAN k810 £451 CPU [HHE4.
-mcpu=CPU 5
H 2 NFEERER CPU FRMEA LA ACRS, 4n: -mepu=ck803er] H5J5 F dspv2 $54-.
-m{no-}ljump

HF jbf. jbt. jbr $i54-1 HARHBIE 5 AL R, KFRE SR jmpi 154, BUIAKI

1.2.2.2  RISC-V il Za #4526 0

-march= 21§y
JFE EEHI CPU LB K EHARRAD, 0 -march=rv32imac 3545 A3 8240 U 2 EeRl e B 35 A48
(‘U 45404). BETHMERSE (A 580%E). EFiRL%E (‘C F844) 1932 7 RISC-V &
% CPU 1y H hr i .

1.2.3  srfl
AATHF CSKY Sy BITHEAMAUA_FiR AR IR A BIAE T, Friid i 07 vk R HEE T RISC-V., A5 1] bar.h 1

bar.c PIANSCH, barh SkICHEH R RL—ANEE4 O int sum(int num) (RR%C,  [RIALE bar.c HHSCBLIF T %R AL barh SCPFN
Fay/iny

#ifndef BAR_H
#define BAR_H

/**
* PATEMEL, WHEN 1 BE len Wifu, WRMAH len NTET 0,
* RE 0,
*/
int sum(int len);
#endif
bar.c SIS NA AT

#include "bar.h"

int a = 30;

int b;

int main ()
{
b = sum(a);

return 0O;

(N ILERED)

ﬁ?"ﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 5
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(Z 150

int sum(int len)
{
int res = 0;
for (int i = 1; i <= len; i++)
res += 1i;

return res;

SRS IR

csky-elfabiv2-gcc bar.c -o bar

LIRS IATZ I, SRS ITER B SRAE A4 oA bar BRI, (1 qemu-system-cskyv2 BEFIEE (%
PRI FARUIIAT elf 45 3CAY SO SRR TIZ SO, AN A A5 BECR S e AR R B4 GBI R LR B i 1T
W) R,

TEHLETT s, e XA SCPFREA TR B H S S AR 24 include SK3CHF, U IT A& A HIE
AR SR SRR F s RO L5 EETT A8 RAG ) A i FAL BEOCA T, sl 025 FHOR T K SRR SR

PP BB AW, JFRE T T S 1 S it 12 18- E I gee S i R SAA T AL BB AT (Preprocessing), [
I gee a2 LR — SIS R 44 ES 2R AR C il SOpF, RIS Cr, MEEER ), M nh

csky-elfabiv2-gcc bar.c -E

i A TRAL BRSP4 ard, WASIITR, RIS, Aideaiels S 3 SO rhORT 1 A R IR WA 22 32 bR 500 8 P 67 22
MIMTSEBL C/C+ T 7 — A B S A i ol ol b AU P R

int sum(int len);

int a = 30;
int b;

int main ()
{
b = sum(a);

return 0O;

int sum(int len)

{
if (len <= 0) return 0;
int res = 0;
for (int i = 1; i <= len; i++)

res += 1i;

(N ILERED)

ﬁﬁl‘ﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 6
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(Z 150

return res;

TES bS8, s AR R ARSI A AU 2 A5 IR o % T B csky-elfabiv2-objdump T HL XA it H ARG
SAESRZ b, 3 oA B E A AL BT FCRUR ) 2 e £ 26-S BT, LIS goe 2 K s T 2L AU A el B, i
NGRS L s A BER AR R AL T AT AU . PTRAGERI A%, AR AT g D UL A 7

csky-elfabiv2-gcc bar.c -S

A B G SCAF bars HAG AU

# AT HEERE, 4% main RN RDHFERTx AR KD

sum:
subi , , 4
st.w , (sp, 0)
mov ,
subi , , 12
subi , , 12
st.w , (a3, 0)
subi , , 12
1d.w , (a3, 0)
Jbhz ,
movi , O
Jbr

.L4:
subi , , 4
movi , 0
st.w , (a3, 0)
subi , , 8
movi , 0
st.w , (a3, 0)
Jbr

LL7:
subi , , 4
subi , , 4
subi , , 8
1d.w , (al, 0)
1d.w , (a2, 0)
addu , ,
st.w , (a3, 0)
subi , , 8
subi , , 8
1d.w , (a2, 0)
addi , , 1

(T IUakss)

ﬁ?"ﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 7




B—5 IA#EN

(Z 150

st.w
.L6:
subi
subi
1d.w
l1d.w
cmplt
jbt
subi
1d.w
.L5:
mov
mov
ld.w
addi

rts

’

’

14

14

0)

12
0)
0)

0)

0)

TER T SRR PERER TG OU R, T A E R 2 TT/5-On(n >= 1) e DAIAE HAF 1R

—

B4

PERE. DA B A0, 24

FTIF-O2 I}, ATRANRZE AN L 4 AR e BB P B B AR/ N D A AERE IR, [ i & SEIIORS 7, 0l

#ATHERE, £% main BHH R HFERTXWIRARD

sum:
jblsz
movi
mov
.L9:
addu
addi
cmpne
jbt
mov

rts

.L10:
movi
mov

rts

[FIRERTE, JFE-Os B, &S ATFRIRTEE, FEAEBIE S S, F8 2 BORIR D .
AR, A TTA T PAGE 27 YA 70 i DAL S G 805 ) i Y 458

KA 1.7
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1.3 Wl ghay . aEaN 1l d ki

GCC PATHHERN ST i, L. SERAERE, Eo Ao BULBIE: . o g0d . BEfds. TERSEHOLT,
TF 5 5 B A N AR I, (R3¢ 1.3 Pk

1.3 A AL I
GCC #%11 R
-Wp [0 1, 2802, 1 | mIFALIREHL B S5
-Wa [0 1, 2802, 1 | mLgRanfZid 24
-WISE L, 502, 1 | SRS SE
-L [#542] SIS A PR R B AR

ﬁﬁ"'ﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 9



Bn LHEERHR S EEER

NT e A PR R AR P OT ACE IOT R, RS AR s TN IR E Y, K2 M T HAR S fe it RAr iR ek AL
il e, AR E L A M R R A AU R BEOL B A2 5 B, FTENE ) TR T A E S B s W im ., &

FEEERAE B, (error), 5 E (warning) FIEB/ME MY (note)
ARERSFENG CSKY RFIM RISC-V 257 T Hek B2 WHE B2 58X, 6 25 160 Tl W anfa AR 45
LW E BXC R BEl B R (R CSKY RPN iIF4e240], (ERLNE HEH T RISC-V RAHIFE).

ARFEA T IR

X

Qayikm

2 A9 TR

RSN

2.1 ZRayeRR D B E AR X

) B2 RTRo T 53w B s W (s S0, MR RE 2 ph 4 13405 14 i o

o Gif BT

SRR R LR

i AR B R S R B R
F AN XA KA R AR R AR .

AT, EE

GAEa T, AT, ESCRED) 7R, TS ROT 2B SRR H AT & C I ARIE (30 GNU 9 i)

M i
G EESELEn

2.1.1
LA AR 5 B CCPF44°A bar.c) Sl

FEHANE shell fiyS9i, -fsyntax-only eI T Mgk R TRISREIME, AT IS5 00 AR AU AR 8.

int a;
int x = a;
csky-elfabiv2-gcc bar.c —-fsyntax-only
iR AR R B R -
bar.c:2:9: error: initializer element is not constant
int b = a;




(@ FsLE ZoE TASSESEEEE

B RAR SR B R A T s

bar.c:2:9: error: initializer element is not constant

| |

| | DB A

| R B4R K B W) B
VRS kAR R
VW R ENATS
VWi R A IR 4

212 FELHHiRX

/* Test function. */
foo (int *ptr)
{

ptr = ptr + 2;

return *ptr;

FEFIATE shell fiy 251, -fsyntax-only VEIi I T 4 FAS R PATHmSIME, ARAT R om0 ALA LS A 8

csky-elfabiv2-gcc bar.c —-fsyntax-only

iR AR R RE B

foo.c:2:1: warning: return type defaults to 'int' [-Wimplicit-int]

foo (int *ptr)

E W E B URHE BT R (i T 2

foo.c:1:1: warning: return type defaults to 'int' [-Wimplicit-int]

I |

| | DA

! RAUDHR—NEERE
REERERIHEE L 5
TEERER S L AT
BEEREERXM foo.c

2.1.3  JABBWIfE A

URVRBRIR T A G (5 L2 50, AL AE AT FHR O e B RIS 57 VR T 54 7%
AT 25t A GRS B T AL, 7 RS, main BT T malloc BEECAEHE 14
T 10 ARG ZSE), RIGHAIUREDY 1. YERE, AARHIFIEA include<sidlib.h>,

E?"ﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 11




(@ FsLE BoE TABEESBEER

int main ()

{
int* ptr = (int*)malloc(10);
*ptr = 1;

return 0;

i ] csky-elfabiv2-gee #iiFfS 3 W N2 WG B

implicit.c: In function 'main':
implicit.c:3:20: warning: implicit declaration of function 'malloc' [-Wimplicit-
—function-declaration]

int* ptr = (int*)malloc (10);
implicit.c:3:20: warning: incompatible implicit declaration of built-in function
—'malloc'

implicit.c:3:20: note: include '<stdlib.h>' or provide a declaration of 'malloc'

MR E ST LA, B T & (warning) {5 6.2 5b, i —> note {5 &, 1% {5 Bl # @ BT A F W0 1] include
‘<stdlib.h>’ FABEZZ I8,

2.2 SRR ISIG B

M FAESATIRA ST IR, S 7 AT REHFR R R P r AP E R E Tl (0 DR, AT S PR 1R e P I AN A
FEATAT S TR R (EURNTY MR IT R S AW IR e AR B RS, T LS o B0 2 2 2 i ™ A 2 o R P e
fie, g R IRHEAREE. IS TRORATREA AR IRUE . O TR — 00, IR L T — RO e A i 2 %38
ok, HH IR E Y — U2 -Werror, %R0 SR BT B S (5 B O R G B R, AT e G i 5 1% A R

[F, S i ft— Lo e U g e S AR B S5 S, SRR A TR BV iy, A - Wall 3302 [
BAER, RIS rA S E LI, TAREAR A GRS 6 555 B T oidas A . A
A Mg S R B e & 5 B B A B R, iR A A E SR IR I - W oo R85 R I 1Y)
2%, W EATHER) implicit-function-declaration) #6370 3 1 5 45 & 0% 44515 B,

FL 7 s 35t B ACRY N T AR GCC A, 245 FEu b5 B BN A IRIHE . A T REREBSHICA ) GCC i
S, AT DA Y -Wnoxxx(xxx A ERIIY 44 ) Sk K PHIZ A5 S, @0t -Wnoimplicit-function-declaration.,

2.3 {§i}l] pragma FiAbPRay A ElET R SE LGS

B T A iy AT R ORGSR S 2 A, i SRl o #pragma FUAR BRI JESCHR H AR
RIGHEFS W R R R BRICZAh, s n] DA #pragma i th B e SCROBEIRBUE SRR, T A EHE Y 5 P 4
B RE YRS W e I
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(@ FsLE ZoE TASSESEEEE

2.3.1 #pragma GCC error

PRI TR I A BRSO BCE F 2 SCRORR Ao E S, R8RS ) B (SUF44 /2 pragma-error.c):

#pragma GCC error "This 1is an error issured by pragma'"

i ]| csky-elfabiv2-gee fird-4mik, BnAIAEIREEN:

pragam-error.c:1:20: 4$i%: This is an error issured by pragma
#pragma GCC error "This is an error issured by pragma'

M ESREERATAF i, #pragma GCC error ] PALE S s R G M4 RRE R . H 8 LS IRE B .

2.3.2 #pragma GCC warning

AT #pragma GCC error, warning Pelil HI T5F ik AL MR E Y. € CHYESE R, BRris A —FE.
[V RELA AN T AR R BOR BB O -

#pragma GCC warning "This is a warning issured by pragma'

i ] csky-elfabiv2-gee iy S-4mik, BRI EEE R :

pragam-warning.c:1:20: 4i%: This is an error issured by pragma
#pragma GCC warning "This is a warning issured by pragma'

2.3.3 #pragma message

IO T4 i — DM iR dE WG R, PR ESEEREE .

#pragma message '"message produced by pragma message directive

flF csky-elfabiv2-gee fiy &4, B ESEEN:

pragam-message.c:1:9: [ffif: #pragma message: message produced by pragma message
#pragma message '"message produced by pragma message"

2.3.4 #pragma GCC diagnostics

ik H’JE/\ #pragma IS 1] T i e R SURIS TR IR, (HR e D0 ) T A 128 A A 12U
Iﬁﬁﬂj‘, AR E G R I  Bn . EERRERER, T

ﬁ?"ﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 13




@ F4F E-E TABBRSZLEE

#pragma GCC diagnostic ignored "-Wimplicit-int"
bar()  // WAKBEHIA" RERBERAN ‘int’ "
{

#pragma GCC diagnostic warning "-Wimplicit-function-declaration" // JF)B-Wimplicit-—
prag g g P

< function-declaration %M

int *ptr = (int*)malloc (sizeof (int)); // BN
*ptr = 1;
#pragma GCC diagnostic error "-Wimplicit-function-declaration" // W -wimplicit-

wfunction-declaration fEA 4R & T
memset (ptr, 0, sizeof(int)); // ¥ warning %7 b5

return 0O;

1 esky-elfabiv2-gee it AN TSRS, T IE B T AR R % B EaR Ak BAE © Br A 4R A1

implicit.c: ZE#K ‘bar’ W:

implicit.c:5:20: #4&: ERXFHEHK ‘malloc’ [-Wimplicit-function-declaration]
int *ptr = (int*)malloc (sizeof (int)); /] BopEL

implicit.c:5:20: %4 ARXFHERZEZH ‘malloc’ FHK

implicit.c:5:20: Pﬁj{: include ‘<stdlib.h>’ or provide a declaration of ‘malloc’

implicit.c:8:3: iR ﬁ)ﬁ, E}]@éﬁ( ‘memset’ [-Werror=implicit-function-declaration]
memset (ptr, 0, sizeof (int)); // ¥ warning BT A4

implicit.c:8:3: Z4&: BERXFHERNZEZZH ‘memset’ FHE

implicit.c:8:3: MfyE: include ‘<string.h>' or provide a declaration of ‘memset’

2.4 JEAh T H PR IR S A S A R

2.4.1 g P Wi B A

TR EAEHALAE LN AE A T v A 5, angiisgads—Ae, R ZRHE M2 E R AT, W N
i m BEC S E BN R R .

ﬁ%ﬂi,fﬁ oy

3. —fatal-warnings

EES IR TR

ﬁﬁl‘ﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 14
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H—im Xk 800 51| CPU 4if:

LBk 800 F£51 CPU 24T CSKY (R REHTT LML BLS: . AT R ENLIE C. Cr+ Hifd Ry h, L5 5 CSKY
TR ARG KPR IR IINE . A0 cpu e fESMEHE. 1% HE . vdsp $5% intrinsic %17, DA minilibe 4.

ARFEA T IR

o dofTERIFR AL, AR

- A

A

o A& A NERIC %R

o dofTiE R AIF S 454
o L& E At

* vdsp

o minilibc

3.1 kPRI R . ALPEES
YA esky SCHFE B ABLRRIE, RUERIRHY cpu 215, ARG gec THBBITAIITL, 1% 31 BUR.

2% 3.1: & Fh cpu % gee T H44

abiv1 abiv2
elf csky-elf-gec csky-elfabiv2-gce
linux/glibc csky-linux-gnu-gec csky-linux-gnuabiv2-gcc
linux/uclibc | csky-linux-uclibc-gcc | csky-linux-uclibcabiv2-gce

FATAT A goe TR, #F Y[ TR SHFHIINA csky ) cpu 25, fEar ST HATIN T Ay %

csky-elfabiv2-gcc —--target-help

IRJEAEPATEE b AT ARE R AR M € arch. cpu DA IR s B 54 Rk L :

Known CSKY architectures (for use with the -march= option):

ck801 ck802 ck803 ck807 ck810 ck860 native

(N DUERED)

16




(@ FsLE B=% %% 800 %3] CPU Hi2

(Z 150

Known CSKY FPUs (for use with the -mfpu= option):
auto fpv2 fpv2_divd fpv2_sf fpv3 fpv3_hf fpv3_hsf fpv3_sdf

Known CSKY CPUs (for use with the -mcpu= options):

ck801 ck801t ck802 ck802j ck802t ck803 ck803e ck803ef ck803efh
ck803efhrl ck803efhr2 ck803efht ck803efhtrl ck803efhtr2 ck803efrl
ck803efr2 ck803eft ck803eftrl ck803eftr2 ck803eh ck803ehrl ck803ehr2
ck803eht ck803ehtrl ck803ehtr2 ck803erl ck803er2 ck803et ck803etrl
ck803etr2 ck803f ck803fh ck803fhrl ck803fhr2 ck803frl ck803fr2 ck803ft
ck803ftrl ck803ftr2 ck803h ck803hrl ck803hr2 ck803ht ck803htrl
ck803htr2 ck803rl ck803r2 ck803s ck803se ck803sef ck803seft ck803sf
ck803st ck803t ck803trl ck803tr2 ck807 ck807e ck807ef ck807f ck810
ck810e ck810ef ck810eft ck81l0et ck810f ck810ft ck810ftv ck810fv ck810t
ck810tv ck810v ck805 ck805e ck805ef ck805eft ck805et ck805f ck805ft ck805t
ck860 ck860f ck860fv ck860v native

Known floating-point ABIs (for use with the -mfloat-abi= option):
hard soft softfp

csky cpu BUS IR, WA —EEAN AN, -

CK810 X4 CEFHMIV  R2
\ | \ [

\ | \ | R:Revision 2: CPU W& —RAK
\ | \ Wikl % A-2

| ! X: %% 4 4 MM

| E XL BEAFERT

| WL R R foo.c

HARE O RAFSIYE SN 35 3.2 R

3.2 HERRE SIS X
WRESEMS | i 15tAR
Crypto enhance | JIl%5 4955
EDSP DSP 15
FPU ey
Shield Py PG
Memory enhance | f#fifH4oi
TEE RTINS
VDSP 45 DSP

<|Hlz|z|m|o|a

—MHE LR, FROTHIFHELE TR, i eI -mepu 18 AH Y. cpu HEAT 4% :

ﬁ?"ﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved.
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(@ FsLE =# %4 800 &5 CPU fHi2

csky-elfabiv2-gcc -mcpu=ck810f helloworld.c

FERLERGFOUT , AT A3 il — 28 esky cpu FRPETT SRBETARMI , A0FE I RELF Sz 5 T ag

csky-elfabiv2-gcc -mcpu=ck810f -mfloat-abi=hard helloworld.c

3.2 fRAHWESY

FEWEANGT CSKY JIARIRRE, R REXT A AT L4 2L (CSKY CPU 15452 % T
Yo B THEARESLLZ SN, CSKY P& dsp 505, PIE vdsp 5046 —BF AIE0E, RES I THmTET.

3.2.1 dsp {544

dsp 8 HEHWE, /04 dsp 1.0 Fl dsp 2.0, F5SEEA CPU (WX & R 4N 4% 3.3 fii7R:

% 3.3: dsp 15 4RI cpu IYRTIY K A

CPUBIE dsp L &ERA
ck803 Z&FI#HF ‘e’ FRZHy CPU dsp 1.0
ck803r1 PA b (g rl) 3 ‘e’ #RZM CPU | dsp 2.0
k804 %% CPU dsp 2.0
ck807 &% CPU dsp 1.0
k810 £%| CPU dsp 1.0

3.2.2 vdsp {544

vdsp FELATIE, 20 vdspvl Ml vdspv2, 551 CPU BXTLY R AN 4 3.4 P

% 3.4 vdsp F5L4EF cpu FYRS Y. K £
CPU BIE vdsp 5% &R
ck805 £%1 CPU vdspv2
ck810 R4 ‘v’ FrZEH) CPU | vdspvl
ck860 R4 ‘v’ FrZER) CPU | vdspv2

323 FERIRASE

FRIECHEAZE, 25N fpuvl, fpuv2 il fpuv3, FE4HAI CPU BRI RN 4 3.5 PR

ﬁﬁ"'ﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 18




(@ FsLE =# %4 800 &5 CPU fHi2

3.5 PERITRHA cpu BIXFRY K AR
CPU &I FRIECERE
ck610 R4 £ FrZH) CPU | fpuvl
ck803 ZFafy f7 HR%EAY CPU | fpuv2 R
ck804 ZFNafy f7 HRZEAY CPU | fpuv2 UG REITE N
ck805 ZFafy f7 HRZEAY CPU | fpuv2 UG REITE i
ck807 &AWy ‘f’ Fr%Hy CPU | fpuv2
ck810 R4 HF ‘£ FrZ5EH) CPU | fpuv2
ck860 R4 f7 FrZEM) CPU | fpuv3

MR R TR G A LA MR S8 S, BR TUSINIERAAY cpu 45 240, IETHFERIBUMNA I, FAR I 4o 7 12 ]
I’i/'ﬁ‘ ,s’?«‘fa <

3.24 CPU (AL RRHR A 4

A CPU HUAA A Rl BE Rt 46, B = 3.6 firs:

3 3.6: CPU WA FNELT 5 41 E &
CPURS | BERfiiE4 KR
ck803r1 FE ck803 E Al A1 T : mul.u32 mul.s32 mula.u32 mula.s32 mula.32.1 mulall.s16.s
ck803r2 FE ck803r1 FaliFg A F %A T bnezad
ck803r3 T ck803r2 K5 S A M T divul divsl

3.3 el I mE TR AR A

BHIFRATRLE cpu R SCRFEMHE RS HITHY, AR geo iR A P RE LR AR 2 MBS IE? AT AR esky cpu
b R AR A B A RE R AR B R

csky-elfabiv2-gcc —mcpu=ck810f -mfloat-abi=hard helloworld.c

HEIRATSZHFZ FE sz E ABLEUN , il -mfloat-abi ZiiFit Wb T4 H], A8 X 58012 &

soft: (i FHFRME iz
hard: {8 {72 SEE
softfp:  [f] hard 3611, (HE2Z%. RIMEAN FHZ S35

TEMR: B s bl e I, R pe X A T 4%, -msoft-float £ [5] T--mfloat-abi=soft, -mhard-float 4[] J*-mfloat-
abi=hard,

ﬁ?"ﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 19
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3.4 fd NG i

3.4.1 asm F&3

CSKY GCC 1y B g B A AT & GNU gee IBEARTER, (1] “asm” SCHEF45 BT Sih & 2 5 IR ACAD B
Vo asm B EEAKE AT

asm ( “assembly code” );

2

/* AR rl BHWEIRS ro */

asm("mov r0, rl");

/* BENIRLE </
(l

asm("mov r0, ril\nmov rl, r0");

/* BENERIL G, HFERTEM\t LA RMILHERDELE */

asm("mov r0, rl\n\tmov rl, r0");

LRSS PTG AU 6 U3 IR S A X

© RIS T B
o WEREERIE B4, IAAE BT Ao g E S ISR —1T. 5, 08 R I 4
EE A, ERBITERS .

T AN R DAy 4% 28 55 MR 19 asm B IOTE AU, ELIE RO R A AT A . 45 %%
AR 46 4 RBLATE R —7 R PR R L AR 1

R WA BRI BILR, RN volatile ¢4 7 1Rk 884k, Bl asm volatile ( “assembly code” )

342 P asm KX
AR asm AFUIRALEI B RS T B X, (B2 IR

o JTAT RO i R AR ] ¢ RRIF ) 4R As B
o WAAIUR R REAE IR 2 QS PO 25 SR 2 A O (L

gee Gk g bt asm B A ORI I 2L /L. asm 7 R RAHE AT -
asm ( “assembly code” : output locations : input operands : changed registers);
XA 4 ASE S, R 5o

o JL4iAtHS (assembly code): i FATELAR asm %M [F] A TR 1 NI 4R ARG 5

ﬁﬁl‘ﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 20




—_—=c

-5

Z %% 800 %% CPU 412

* Hith A7 ¥ (output locations): 3% IR 4 AR 1A it (LA 23 A A MU ALAE AL LAY B1I, AaDls J  di A fi Am ity i
il

o i ABRIESL (input operands): {35 PB4 (A 0 AP AERE RN AR IO 22, HakIL: 3558 40 A M ot
i

* BTt (changed registers): PRS2 AYAE A LA Ry 17 1451

e asm AU, AR FTARYIZ LR B QRIS ARG A A i e, XA IR AT 25, (H2 A
AP B S AR A ARV BT AR NIB g AU A e h B A7 M, IR AT A SRS i B 5o %%
Bl

int a=10,

b;

asm ("mov
"mov %0,
: "=r" (b)
: "r'"(a)

. "Il");

rl, %1\n\t"

r1"

3.4.2.1 AR A A A

b NAEL A HH (22 U -

“constraint” (variable)

Hirp variable 27 R ¢ A& FEY R asm AFUH, SRR 4 RAS AR AT DAGE o constraint &2 SCHUAS BAF TR
WPE (X FHAE) s WBERERETE FTFRhE) . (00T UEE S e Pk 2 WAL EH .
NH R B—FRFRED, BRI gec 29 AR & KD

B TR AR AL, IS S N ARBIRT, SRS AT A B A, TEIL: gec H SR AT

A LT e T T G SR R H AR S, — A Ay &

3.5 LG S ik

csky-elfabiv2-gcc —c [MALHEXHEHL] —o [HEEFRXEXHF4]

AREAE AT ILAE

o LGS K

o TRALIZIL %

o LIRS

KA 1.7

ey
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3.5.1 {LgudRA R

R B RSl U < EaW W/ =R (S @ T 57 s L S e T

g HA LA WK 1, AR 2, -

Horb, BRAEROR AN 2 3.7 ¢

% 3T LGRS PR R A

BRIEHREY FEERRK AN

i T BRI AN, LT AEN % abs rl

V1 IF A frO-fr31 fabss frl

V2 T AR vr0-vr15 fabss vrO-vrl5

V2 [N R AR [ I, abiv2 Hoif g ) AT T R —2H 27 A% | vabs.8 vrl

L BB UmAZ I N FRBIE | (rx, offset) ld.wrl, (r2, 4)
WA R M NFHAE | (ex, ry « n) ldr.wrl, (3,12 « 1)
k5] Ry bsr functionname
2 s cr<z, sel> (%6 sel 4, %6 z B-251FE8%) mter rl, cr<0, 0>
i e h ! IX-Ty, 1Z"* push r4-r11,r15

WA BT, BRI B SRS A A 2 AT, B 7 st[bhw], str.[bhw]. mtcr §59 2 5h.

3.5.2  PARPRI g ik
MG 2 C I 0454 (4 #define. #include. #if 25) FIVERR, A% kb,
GCC AT 4 SO 5 284 I 2 75 2 oAb .

o MIEHAHN (S) W, FRIMEE LGS HE T
o MIEHAHN (s) B, FORCAERAELgE AT ERIAE B

Han— A RIS WS SO (test.S) AR FIR:

#define P 2 /* 5 Cc BEEEM, EEX */

movi ,

T gee HRIN-E $E5TAT DARS B AL B2 S5 I 40 SCPF, v AR U SCHR AR B -

csky-elfabiv2-gcc -E test.S -o test.s

4 test.s:

movi , 2

E?"ﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 22
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-5

Z %% 800 %% CPU 412

Heff: RELRE #include . #if 25 include . if ZEJRVETE— L , #include . #if 252 C 153 254 5 TR HiAL PR A0 HE | T include.,
if SRS 4 R T B R AL

3.53 {Labhiss

CHIRERIF R, B TILgE S, s hind, AE CPU S RBCA XTI TGS« LM IITE < nT LAY RN —4
(o P Dl 2 B8 S A 2 00 Ry = oL -

MR HTES

L i T BREE 21 B AR HEHEAR R T4 2 A B i RS B0 2R 52, B0 TR Bk i 2 T 2L S DL s
2. FF— LRSI E ARG R

3. C-SKY V2.0 (AL 4mT54fEak % C-SKY V1.0 LR35 4.

Camihg <t 4 3.8
% 3.8 L th a4
hig< I REHES ik CPU
clrc cmpne r0,r0 B CALEE A3
cmplei rd,n cmplti rd, n+1 S RVECR S I HOR A
HINT A NT 45T
cmpls rd,rs cmphs ts, rd LRI S 1 L el
RRTEHETHRENTET
cmpgt rd,rs cmplt 1s, rd B A5 1 L dg A7
MM RTAET
jbsr label abivl: BkEE R FRE e
bsr label
£
jsri label
abiv2:
bsr label
jbr label abivl: Ter k% B
br label
7
jmpi label
abiv2:
br label
TS
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=5 %800 7 CPU HiE
*x38-&Lm

likd ¥ RENES Eiiipay CPU
jbf label abivl: C i 0 ki ol

bf label

%

bt 1f

jmpi label

1:--

abiv2:

bf label (16/32 {if)

oY

bt 1f (16 {i)

br/jmpi label (32 {i7)

1 sees
jbt label abivl: CHim 1 Bki% 43

bt label

%

bf 1f

jmpi label

1:---

abiv2:

bt label (16/32 {if)

oY

bf 1f (16 {3;)

br/jmpi label (32 {i)

1 cees
rts jmp r15 MFFRF R ] Eoetil
neg rd abivl: TR B8 ol

rsubi rd,0

abiv2:

not rd, rd

addird, 1
rotle rd,1 addc rd,rd Licp VALY N7 A
rotri rd,imm rotli rd,32-imm SERVEIEIR A RS A
setc cmphs 10,10 wHE CIL 48
tstle rd cmplti rd, 1 WA A e F IR | 4f
tstlt rd btsti rd,31 M2 A7 e (2 T ol
tstne rd cmplnei rd,0 WA FARERIESE | &%
bgeni rz,imm movi rz,immpow Y2756 imm v V2.0

immpow >4 2 ff] imm K5 B 1, HAE 0
1dq r4-r7,(rx) Idm r4-r7,(rx) r4=(rx,0),r5=(rx,4), V2.0

r6=(rx,8),r7=(rx,12)
stq r4-17,(rx) stm r4-17,(rx) (rx,0)=r4,(rx,4)=r5, V2.0
(rx,8)=r6,(rx,12)=r7
TRk
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=E Z% 800 %7 CPU H#E
*x38-&Lm
likd ¥ RENES i35 CPU
mov rz,rx mov rz,rx rZ=rx V2.0
B 751z il rx #BH 10~r15, N
Isli rz,rx,0 mov
Frrz 5 1x A r16~131, 4 Isli
movf rz,rx incf rz,rx,0 MR C >4 0,rz=rx V2.0
movt 1z,rx inct 1z,rx,0 MR Cvih 1,rz=rx V2.0
not rz,rx nor rz,rx,rx E VA E]S V2.0
rsub rz,rx,ry subu rz,ry,rx IZ=Ty-rX V2.0
rsubi rx,imm16 movi rl,imm16 rz=imm16-rx V2.0
subu rx,rl,rx
sextb rz,rx sext rz,rx,7,0 B B —AT, 9F V2.0
WS v
sexth rz,rx sext rz,rx,15,0 Brx s —Ag, It V2.0
A5 TR 1z
zextb rz,rx zext 1z,1x,7,0 B orx s — N7, I V2.0
TR e 1z
zexth rz,rx zext rz,rx,15,0 Worx R —1F, H V2.0
TR 54 R4 1z
Irw rz,imm32 movih rz,imm32_hil6 fmz#k 32 AL Sr BRI 2977 | V2.0
orirz, rz,imm32_lol6 s
jbez rx,label bez rx,label X HTE, R TR | v2.0
% 52
bnez rx, 1f
br/jmpi label (32 {i)
1:eer
jbnez rx,label bnez rx,label x ANETE, BT | v2.0
5, 950
bez rx,1f
br/jmpi label (32 {i7)
Iie
jbhz rx,label bhz rx,label & rx KTE, MR | v2.0
g} ¢
blsz rx,1f
br/jmpi label (32 {if)
1:eer
jblsz rx,label blsz rx,label 7 rx INTETE, BkEEE | v2.0
5, THEF
bhz rx,1f

br/jmpi label (32 {if)
1

KA 1.7
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@ Fi 7

=E Z$# 800 3 CPU %

F38-E LW
ik ¥ REHES i35 CPU
jblz rx,label blz rx,label 7 x NTE, PSR TTR | v2.0
5 ¥
bhsz rx, 1f
br/jmpi label (32 {i7)
1:.. .
jbhsz rx,label bhsz rx,label 2 rx KTETZE, B3 | v2.0
i TR
blz rx,1f
br/jmpi label (32 {i7)
1:---

3.54 AN H

V@ MArfray (10-r31) BSR4,

A 22 3.10 firw

%% 3.9: CSKY ABI VI & f7a8 54

VI &FFRE | 5la | #id
12-13 a0-al | 1L S/MLiBREE
r4-r7 a2-a5 | &%
18-r13 10-15 | FPfitt B st (o o BEAE BR Bk R ORI AL )
rl4 110/gb | FEA#JE3RAs S/ PIC IR 43150419 GOT FEELHutl
rl5 Ir TrfitiaR o] Hihk
r16-r19 16-19 | fRfif R B (o 55 BEAE bR Bk AR RN AL )
120-125 t0-t5 | ARG R (6 AN 75 A s HCk R AR AT RIS )
r31 tls TLS ZF154%
2% 3.10: CSKY ABI V2 ZF1E#5 544
V2 HEREE | AlE it
r0-rl a0-al %1 HRIHE
r2-r3 a2-a3 1%
r4-r11 10-17 Pt R A 5 (o B 55 BEAE R Bk AR FINZ )
r12-r13 t0-t1 PRI I (s AN TG A R 5k R AR AR AT )
rl4 sp FEMERR IR
rl5 Ir it ] sk
r16-r17 18-19 PRt R E A f (o B 55 B AE B Bk R AR FIIL )
r18-125 12-t9 PRI ECE (6 AN T A R Rk AR AR )
28 rgb/rdb | f7fif data section FHihk/AFf#{# H PIC 1ET0 25155 ) GOT 2 Hbhk
129 rth TEf# text section FEHdk
r30 svbr T£fi# handler 3 Hh ik
r31 tls TLS Z5-178%

XA B TAE—E B RFOU T S il g AR i) e A A A 1, ¢ 3.9

KA 1.7
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PR B AP ST BN BB AT DA M I 2P RO BRI 7 B AR MOk FRARAE AL

3.6 vdsp

BT, CSKY & RE5H CFFWIA A VDSP 1544, 4352 vdspvl 1 vdspv2. FHoH vdspvl WL E: 64 {0 128 i
FIOLTE, i il id P -mvdsp-width=<size> (ERIA 128) %4 i H ARSI FL58: vdspv2 f2 580 128 {7, ck810 {5
vdspvl, ck860 Fi1 ck805 {ii fi] vdspv2.

Gt e A AR CPU EITUHINT A ity HARFR & 75 S8 vdsp 4654, Hrlr ck810 S2HF vdsp ) CPU 2y
ck810v, ck810fv, ck810tv, ck810ftv (EJl 810 434 v ) cpu).

ck860 37 4% vdsp 1) CPU Jy:

ck860v ck860fv (HI 860 1,4 v [ cpu)

ck805 [T CPU ## vdsp.

TFETFHEJUMIEIL T, gidas A iim &4

o R REA

. AL

« fii i) intrinsic pR%L

o, TPRPER G LR EEASHY S B, TSR =R S T R SR AR . RN I AT S AT R LA

\ .

.
g

o BEHIEERA

o ) KA 0Y KA Feil B A aG 15 % AN
. E RS

o MAIRACAE R E IS

o intrinsic HEFE D 4 LN

o vdspv2 Y intrinsic 30

3.6.1 ) Hcn R

1] Bt 50 IS 2R A A R A Bl 2 b Bl S S A int8x8_t SRR IUER N 8 (A AR
8 AN TURAMMIRA, BRIRBALTEN 64 i, Zfid MUWHNT Brs:

> (TEXA [ TERTI<[TEMK]_t

HAP e AL int, uint 5 float. I IHE ZEG] M Sk SO esky_vdsp.h, vdspvl . vdspv2 SRR i IS AN
301, #3102 frR:
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2% 3.11: vdspvl [y AR A
vdspv1 | 64 {i 128 {if

int int8x8_t int8x16_t
int16x4_t int16x8_t
int32x2_t int32x4_t

uint uint8x8_t uint8x16_t

uint16x4_t | uint16x8_t
uint32x2_t | uint32x4_t

2% 3.12: vdspv2 [ [n] K PR IR T
vdspv2 | 128 {i
int int8x16_t

int16x8_t
int32x4_t
int64x2_t
uint uint8x16_t
uint16x8_t
uint32x4_t
uint64x2_t
float float32x4 t
float64x2_t

3.6.2 1y YRR S BONNLR IR P £ 3 AL

TEBRINTE O 55 T 5 9-mfloat-abi=soft/softfp I}, - [ 22U i1 2 KORIIR [l (L7 o 11 8 308 2 e 1 1

T J5 e -mfloat-abi=hard i, [ii) &) 2 BORIR [ ES T T i A A e 10 o ) B R AU S 008 1o 7 #7- vr0-vr3
i, M ERMSHGEII 4 0, KRl e SRR ISR 1R 2R IR R 2 A7 vi0 2

3.6.3 misiiAak X

HRR AR R E RSN, EH RN REME BTN . GiFes o MR G Lk xCAR B B Y 1R RS 4
3.6.3.1 ] 2R R

I B AU AR B ) R S AR 2

o SRRy SRR R Ty ], A

#include<csky_vdsp.h>

int32x4_t a = {1,2,3,4};
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-5

o AR, SRSV, PRI A B e R AR, e

Z %% 800 %% CPU 412

#include<csky_vdsp.h>

int al ] = {1,2,3,4};

int32x4_t *ap (int32x4_t *)a;

3.632 B

CitiE s PRI A G2, T R AT Bt 2 it
FUal, 1 bk SR s AT R s -

o fm¥E: o+
o FeyEox

* ttﬁj‘é%fq‘: >? <7 !=7 >=7 <=7 ==

. BRI &, 1, A
- BOLERA: », «

TR AR R R B

#include<csky_vdsp.h>

int32x4_t a =
int32x4_t b = {5,6,7,8};
int32x4_t ¢ = {2,4,6,8};

int32x4_t vfunc

{

return a * b + c;

{1,2,3,4};

3.6.4  FEAMEALA BRI R A

G s SCRPRF AR M R AL AR IR BHE 4

* 4[] CPU CFF 54

o AL EERSE-01 5iE-01 DAL, I HES ki -ftree-loop-vectorize

(-O3 HERIATFF eI )
BA0 R TE PR -

ML T LA AR, g ias S iR IR ER AL B 2

KA 1.7

Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved.

29




(@ FsLE =# %4 800 &5 CPU fHi2

void svfunl (int &a,int &b, int &c)
{
for (int i = 0;1i < 4;1i++)

cl[i] = al[i] + b[il]; /* FREEH </

AR HT CPU SCHF 128 (R EIATE S, TEIT RS, EaR (R Ol o i Qs R i i D QR s -

void svfun2 (int32x4_t va,int32x4_t vb,int32x4_t vc)
{

ve = va + vb; /* mERE */

3.6.5 intrinsic PR 1 iy 2 HL

intrinsic $ 1A R FR S 150 A MREAREF— 2, WRIESAMHaE 7, WAERMA IR LB 7, Biln

4> vmfvr.u32 X[V intrinsic % 1A FRAOL vmfve_u32. o8 S ECRIR [ {22 o 15 - 4R VR R e 2R s, Al

U454 vmfvr.u32 rzvrlindex], ‘B RERRF 1 B A7 P HOER index NICRER B M AFA7AS 1z F, RHPR L vmfve_u32
PR -

uint32_t vmfvr_u32 (uint32x4_t __a, const int32_t _ b);

HA— SRR uint32x4_t 258, 5 S50 int32_t 2580, IR [EMEE uint32_t AU,

3.6.6 vdspv2 [ intrinsic 4% 1

FIHT, A LAT LR CPU SCRF vdspv2 54 41 :

« ck860v ck860fv ([l 860 {12 v [#] cpu)
* ck805 [ firF CPU

vdspv2 45 45T I AT SLASG:

o HA ik, AR 4S

o EET KIS

o EAVE, BRI . e d5 A MiikiE ARSI IR A
o AT IE S

o M (MOV), TEBME. 12421E454

L]
R
=]

B 3 PP A R AR A

+ LOAD/STORE #54~

o F BRI A

o FAREIS

o BB BT . e dedthitiE RIS 4

o FEHMIES
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3.6.6.1 RERIRIL . LLEARA
vadd.t && vsub.t

e uint8x16_t vadd_u8 (uint8xl6_t, uint8xlo_t)
e uintl6x8_t vadd_ul6 (uintl16x8_t, uintl6x8_t)
e uint32x4_t vadd_u32 (uint32x4_t, uint32x4_t)
e uint64x2_t vadd_u64 (uint64x2_t, uint32x4_t)
e int8x16_t vadd_s8 (int8x16_t, int8x16_t)

e intl16x8_t vadd_sl1l6 (intl6x8_t, intl6x8_t)

e int32x4_t vadd_s32 (int32x4_t, int32x4_t)

e int64x2_t vadd_s64 (int64x2_t, int32x4_t)

>>> RHUH: mEME
&S vx, vy, REE vz
Vz (1)=Vx (1)+Vy (i) ; 1i=0: (number-1)

e uint8x16_t vsub_u8 (uint8xl16_t, uint8xlo6_t)
e uintl6x8_t vsub_ul6 (uintl16x8_t, uintl6x8_t)
e uint32x4_t vsub_u32 (uint32x4_t, uint32x4_t)
e uint64x2_t vsub_u64 (uint64x2_t, uint32x4_t)
e int8x16_t vsub_s8 (int8x16_t, int8x16_t)

e intl16x8_t vsub_sl1l6 (intl6x8_t, intl6x8_t)

e int32x4_t vsub_s32 (int32x4_t, int32x4_t)

e int64x2_t vsub_s64 (int64x2_t, int32x4_t)

>>> BHAN: mER®
{?i%téj(ﬁ Vx,Vy, ﬁ@{ﬁ Vz
Vz (1)=Vx (1)-Vy(i); 1i=0: (number-1)

vadd.t.e && vsub.t.e

e uintl6xl6_t vadd_u8_e (uint8x16_t, uint8xl6_t)
e uint32x8_t vadd_ul6_e (uintl6x8_t, uintl6x8_t)

e uint64x4_t vadd_u32_e (uint32x4_t, uint32x4_t)

>>> RBUH: WELFTY Rivk
HERSBREY R, ERmEME
B®SHK vx,Vy, REME Vz
Vz (i)=extend (Vx (i) )+extend(Vy (i)) i=0:number-1

e intl6x16_t vadd_s8_e (int8xl16_t, int8xl6_t)
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int32x8_t vadd_sl6_e (intl6x8_t, intle6ox8_t)

int64x4_t vadd_s32_e (int32x4_t, int32x4_t)

Z %% 800 %% CPU 412

>>> REUH: AEAFTYT Bk
TRSEEREY R, ERAENE
BREH vx, vy, REE Vz
Vz (1) =extend (Vx (i) ) textend(Vy(i)) i=0:number-1

uintl16x16_t vsub_u8_e (uint8x16_t, uint8x16_t)
uint32x8_t vsub_ul6_e (uintl6x8_t, uintl6x8_t)

uint64x4_t vsub_u32_e (uint32x4_t, uint32x4_t)

>>> BHEUH: HELHETY RRE
BESKREY R, HREERE
BREH vx, vy, REHE Vz
Vz (1) =extend (Vx (i) )-extend(Vy(i)) i=0:number-1

intl16x16_t vsub_s8_e (int8xl16_t, int8xl16_t)
int32x8_t vsub_sl6_e (intl6x8_t, intl6x8_t)

int64x4_t vsub_s32_e (int32x4_t, int32x4_t)

>>> BHEUH: WEAFTY Rk
EREBA/EY R, RRmERE
BESK vx, vy, REE Vz
Vz (i) =extend (Vx (i) )-extend(Vy(i)) i=0:number-1

vadd.t.h && vsub.t.h

uintl16x8_t vadd_ulé6_h (uintl6x8_t, uintlox8_t)
uint32x4_t vadd_u32_h (uint32x4_t, uint32x4_t)
uint64x2_t vadd_u64_h (uint64x2_t, uint64x4_t)
int16x8_t vadd_sl6_h (intl6x8_t, intl6x8_t)
int32x4_t vadd_s32_h (int32x4_t, int32x4_t)

int64x2_t vadd_s64_h (int64x2_t, int64x4_t)

>>> BHHN: HEFMLE
Tk RBUOLK B HMA, B RNREE &SRS
& vx, vy EWASEK, vz RREE

tmp (1) =(Vx (1) +Vy (1)) [element_size-1:element_size/2]; i=0:

Vz (1)={Tmp (2i+1), Tmp (21) }; i=0:number/2-1

(number-1)

uintl16x8_t wvsub_ul6_h (uintl6x8_t, uintlox8_t)
uint32x4_t vsub_u32_h (uint32x4_t, uint32x4_t)

uint64x2_t vsub_u64_h (uint64x2_t, uint64x4_t)
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e intl6x8_t vsub_sl16_h (intl6x8_t, intl6x8_t)
e int32x4_t vsub_s32_h (int32x4_t, int32x4_t)

e int64x2_t vsub_s64_h (into4dx2_t, int64dx4_t)

>>> BHGH: HEFMLAE
REERBOLE B A, #FRNE EE 1w & WKL
Bk vx, vy EWMSHR, vz ZREE
tmp (1) =(Vx (i) -Vy (1)) [element_size-1l:element_size/2]; 1i=0: (number-1)

Vz (1)={Tmp (2i+1), Tmp(2i) }; i=0:number/2-1

vadd.t.s && vsub.t.s

e uint8x16_t vadd_u8_s (uint8x16_t, uint8x16_t)
e uintl16x8_t vadd_ul6_s (uintl6x8_t, uintlé6x8_t)
e uint32x4_t vadd_u32_s (uint32x4_t, uint32x4_t)
e uint64x2_t vadd_u64_s (uint64dx2_t, uinto64dx4_t)
e int8x16_t vadd_s8_s (int8xl6_t, int8xl6_t)

e intl16x8_t vadd_sl6_s (intl6x8_t, intl6x8_t)

e int32x4_t vadd_s32_s (int32x4_t, int32x4_t)

e int64x2_t vadd_s64_s (int64x2_t, int64x4_t)

>>> BEWH: HEEF AL
Bk Vx,Vy ZRWASE, vz BREE, U/S - ALES
signed=(T==8); (HRiETE U/s XA %)

Max=signed ? 2" (element_size-1)-1 : 2" (element_size)-1;
Min=signed ? -2"(element_size-1) : 0;

If Vx(i)+Vy(i)>Max Vz (i) =Max;

Else 1if Vx(i)+Vy (i) <Min Vz (1)=Min;

Else Vz(i)= Vx(1i)+Vy(i);
End i=0: (number—-1)

e uint8x16_t vsub_u8_s (uint8x16_t, uint8x16_t)
e uintl16x8_t vsub_ul6_s (uintl6x8_t, uintlé6x8_t)
e uint32x4_t vsub_u32_s (uint32x4_t, uint32x4_t)
e uint64x2_t vsub_u64_s (uint64x2_t, uint64dx4_t)
e int8x16_t wvsub_s8_s (int8xl6_t, int8xl16_t)

e intl16x8_t vsub_sl6_s (intl6x8_t, intl6x8_t)

e int32x4_t vsub_s32_s (int32x4_t, int32x4_t)

e int64x2_t vsub_s64_s (int64x2_t, int64x4_t)
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>>> BHEGH W BRI
B vx, vy EWAMSH, vz REEME, U/s RAALKT
signed=(T==5); (RETFE U/s KA %EH)
Max=signed ? 2" (element_size-1)-1 : 2" (element_size)-1;
Min=signed ? -2”"(element_size-1) : 0;
If Vx(i)-Vy(i)>Max Vz (1) =Max;
Else 1if Vx(1i)-Vy (i) <Min Vz (i)=Min;
Else Vz(i)= Vx(i)-Vy(i);
End 1=0: (number-1)

vadd.t.rh && vsub.t.rh

e int16x8_t wvadd_sl6_rh (intl6x8_t, intl6x8_t)
e int32x4_t vadd_s32_rh (int32x4_t, int32x4_t)
e int64x2_t vadd_s64_rh (int64x2_t, int64x2_t)
e uintl6x8_t vadd_ulé6_rh (uintl16x8_t, uintl16x8_t)
e uint32x4_t vadd_u32_rh (uint32x4_t, uint32x4_t)

e uint64x2_t add_u6d4_rh (uint6dx2_t, uint6dx2_t)

>>> BHRRH: mELEEHF rounding BEEIH L
Bi&k vx, vy EWASEK, vz ZREE

round=1<< (element_size/2-1);

(k%R rounding HEF#H4L)
Vz (1)={Tmp (2i+1), Tmp(21) }; i=0:number/2-1
HERGTFHEENFERE vz HEFEHRLS (BN

Tmp (1) =(Vx (1) +Vy (1) +round) [element_size-l:element_size/2]; i=0:

(number—-1)

e intl16x8_t wvsub_sl6_rh (intl6x8_t, intl6x8_t)
e int32x4_t vsub_s32_rh (int32x4_t, int32x4_t)

e int64x2_t vsub_s64_rh (int64x2_t, int64x2_t)

uintl6x8_t vsub_ul6_rh (uintl6x8_t, uintlé6x8_t)

uint32x4_t vsub_u32_rh (uint32x4_t, uint32x4_t)

uint64x2_t asub_u64_rh (uint64x2_t, uint64x2_t)

>>> BHRRH: WELEEH rounding BEEIF 4
B® vx, vy REASH, vz BREE

round=1<< (element_size/2-1);

(k4 F% rounding BUEEH4)
Vz (1) ={Tmp (21+1), Tmp(21)}; i=0:number/2-1

BREFREEHFFEE V2 REHL (BRI

Tmp (1) =(Vx (1) -Vy (1) +round) [element_size-1l:element_size/2]; i=0:

(number-1)

ﬁ?‘lﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved.

34




CREL $=8

vaddh.t && vsubh.t

int8x16_t wvaddh_s8 (int8x16_t, int8x16_t)
int16x8_t wvaddh_sl16 (intl6x8_t, intl6x8_t)
int32x4_t vaddh_s32 (int32x4_t, int32x4_t)
uint8x16_t vaddh_u8 (uint8x16_t, uint8x16_t)
uintl6x8_t vaddh_ul6é (uintléx8_t, uintl6x8_t)

uint32x4_t vaddh_u32 (uint32x4_t, uint32x4_t)

Z %% 800 %% CPU 412

>>> FHHHH: WETHEE
Bk vx, vy EWASEK, vz RREE,U/S AFEH
Vz (1)=(Vx (1)+Vy(i))>>1; i=0:number-1

T U, EBABBER, 4T S, EBAEREH

int8x16_t vsubh_s8 (int8x16_t, int8x16_t)
int16x8_t wvsubh_sl16 (intl6x8_t, intl16x8_t)
int32x4_t vsubh_s32 (int32x4_t, int32x4_t)
uint8x16_t wvsubh_u8 (uint8x16_t, uint8xl6_t)
uintl6x8_t wvsubh_ul6é (uintlox8_t, uintlox8_t)

uint32x4_t vsubh_u32 (uint32x4_t, uint32x4_t)

>>> BHEWRY: REFHEH
Bi&k vx, vy ERASH, vz REEE,U/s HFFM
Vz (1)=(Vx (1)-Vy(i))>>1; i=0:number-1

T U, ERAREEY, HT S, EBAFREH

vaddh.t.r && vsubh.t.r

int8x16_t vaddh_s8_r (int8xl6_t, int8xl6_t)
int16x8_t vaddh_sl16_r (intl6x8_t, intl6x8_t)
int32x4_t vaddh_s32_r (int32x4_t, int32x4_t)
uint8xl16_t vaddh_u8_r (uint8x16_t, uint8x16_t)
uint16x8_t vaddh_ulé6_r (uintle6x8_t, uintl6x8_t)

uint32x4_t vaddh_u32_r (uint32x4_t, uint32x4_t)

>>> FHHEWH: mETFHHFENEH
Bi&k vx, vy EWASH, vz REEE, U/S AFFR
Vz (1)=(Vx (1)+Vy (1) +1)>>1; 1i=0:number-1

T U, EBRABEEY, XT S, EHARREHR

int8x16_t vsubh_s8_r (int8xl16_t, int8xl6_t)

int16x8_t wvsubh_sl6_r (intl6x8_t, intl6x8_t)
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e int32x4_t vsubh_s32_r (int32x4_t, int32x4_t)
e uint8x16_t wvsubh_u8_r (uint8xl6_t, uint8xl6_t)
e uintl16x8_t wvsubh_ul6_r (uintl6x8_t, uintl6x8_t)

e uint32x4_t vsubh_u32_r (uint32x4_t, uint32x4_t)

>>> BEWRY: RETFHIHENEH
B vx, vy EWMSH, vz BREME, U/s AHFEHM
Vz (1)=(Vx (1)-Vy(i)+1)>>1; i=0:number-1

NTF U, ABAEBES, XT s, ABAHAER

vadd.t.x & vsub.t.x

intl16x16_t vadd_s8_x (intl6x16_t, int8x16_t)
e int32x8_t vadd_sl6_x (int32x8_t, intl6x8_t)
e int64x4_t vadd_s32_x (int64x4_t, int32x4_t)
e uintle6xl6_t vadd_u8_x (uintléxl6_t, uint8xl6_t)
e uint32x8_t vadd_ulé6_x (uint32x8_t, uintlé6x8_t)

e uint64x4_t vadd_u32_x (uint6dx4_t, uint32x4_t)

>>> BHGH: ¥ RImE
B#& vx, vy EWAEH, vz REEE, U/s AFFH
Vz (i) =Vx (i) + extend(Vy(i)); i=0:number-1
extend W U/s BEZY RIAFZHAETRETLEMLEN 2 &

e intl6x16_t vsub_s8_x (intl6x16_t, int8x16_t)

e int32x8_t wvsub_sl6_x (int32x8_t, intl6x8_t)

e int64x4_t vsub_s32_x (int64x4_t, int32x4_t)

e uintleoxl6_t vsub_u8_x (uintléxl6_t, uint8xl16_t)
e uint32x8_t vsub_ul6_x (uint32x8_t, uintl6x8_t)

e uint64x4_t vsub_u32_x (uint64dx4_t, uint32x4_t)

>>> RHEGH: ¥ RBE
B vx, vy EWASEK, vz REEME, U/s AFFH
Vz (1) =Vx (i) - extend(Vy(i)); i=0:number-1
extend R U/S MEZY RIAXH TV RETLEMLTN 2 £

vpadd.t

e int8xl16_t vpadd_s8 (int8xl16_t, int8xl1l6_t)
e intl16x8_t vpadd_sl6 (intl6x8_t, intl6x8_t)

e int32x4_t vpadd_s32 (int32x4_t, int32x4_t)
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e int64x2_t vpadd_s64

e uint8x16_t
e uintl1l6x8_t
e uint32x4_t

e uint64x2_t

B=E

(int64x2_t, int64dx2_t)

vpadd_u8 (uint8x16_t, uint8x16_t)

vpadd_ulé (uintléx8_t, uintl6x8_t)

vpadd_u32 (uint32x4_t, uint32x4_t)

vpadd_u64 (uint64x2_t, uint64dx2_t)

Z %% 800 %% CPU 412

Vz (1) =

Vz (num

>>> HHHH: HE LT E
B vx, vy REAEH, vz RREE

i=0: (number/2-1)
i=0: (number/2-1)

Vx (21) +Vx (21i+1);
ber/2+1)=Vy (21)+Vy (2i+1);

vpadd.t.s

e int8x16_t
e intl6x8_t
e int32x4_t
e int64x2_t
e uint8xl16_t
e uintl1l6x8_t
e uint32x4_t

e uint64x2_t

vpadd_s8_s (int8x16_t, int8x16_t)

vpadd_sl6_s (intl16x8_t, intl6x8_t)

vpadd_s32_s (int32x4_t, int32x4_t)

vpadd_s64_s (int64x2_t, int64x2_t)

vpadd_u8_s (uint8xl16_t, uint8xl6_t)

vpadd_ul6_s (uintl6x8_t, uintl6x8_t)

vpadd_u32_s (uint32x4_t, uint32x4_t)

vpadd_u64_s (uint64x2_t, uint64x2_t)

Max=si
Min=si

If

End
If

End

signed= (T==3);

(Vx (21)
Else if
Else Vz (i) =

(Vy (21)
Else if

Else Vz (number/2+41i) =

>>> BHGH: WEELTR B

Bi% vx, vy BEWANEHK, vz BREME, U/s 2R T

(RETLFE U/s XAHEE)
gned? 2" (element_size-1)-1: 2" (element_size)-1;
gned? -2” (element_size-1):0;

+ Vx(2i+1))>Max Vz (1) =Max;

(Vx (21) + Vx(2i+4+1))<Min Vz (i)=Min;

Vx (21) + Vx(2i+1);
i=0: (number/2-1)
+ Vy(2i+1))>Max Vz (number/2+1)=Max;

(Vy (21) + Vy (2i+1))<Min Vz (number/2+1i)=Min;

Vy (2i) + Vy(21i+1);

i=0: (number/2-1)

vpadd.t.e

e intl16x8_t
e int32x4_t

e int64x2_t

vpadd_s8_e (int8xl6_t)

vpadd_sl6_e (intl16x8_t)

vpadd_s32_e (int32x4_t)
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e uintl16x8_t vpadd_u8_e (uint8x16_t)

e uint32x4_t vpadd_ul6_e (uintléx8_t)

e uint64x2_t vpadd_u32_e (uint32x4_t)

—_—=c

-5

Z %% 800 %% CPU 412

>>> BHGH: AEBELETRY Rvk
B vx, vy RRASEK, vz REEME, U/s £FFHE
Vz (21i+1:21i) =extend(Vx(2i)) +extend (Vx(2i+1));
extend R U/s HEZY RIEFET RETRMLEN 2 #

i=0: (number/2-1)

vpadda.t.e
e intl16x8_t vpadda_s8_e (intl6x8_t, int8x16_t)
e int32x4_t vpadda_sl6_e (int32x4_t, intl6x8_t)
e int64x2_t vpadda_s32_e (int64x2_t, int32x4_t)

e uintl16x8_t vpadda_u8_e (uintl6x8_t, uint8xl16_t)

e uint32x4_t vpadda_ul6_e (uint32x4_t, uintl6x8_t)

e uint64x2_t vpadda_u32_e (uint64x2_t, uint32x4_t)

>>> HHPH: AEEETEY EE M
B vx, vy EW ISR, vz ZREME, U/s BTN
Vz (2i+1:21) =Vz (2i+1:21)
1)

+extend (Vx (21i) ) +textend (Vx (2i+1)); i=0:

extend R U/s KEEY RAFXRHTT RETLEMTH 2 £

(number/2-

vsax.t.s

e int8x16_t vsax_s8_s (int8xl16_t, int8x16_t)

e intl16x8_t vsax_sl6_s (intl6x8_t, intl6x8_t)

e int32x4_t vsax_s32_s (int32x4_t, int32x4_t)

e uint8x16_t vsax_u8_s (uint8x16_t, uint8x16_t)

e uintl16x8_t vsax_ul6_s (uintl6x8_t, uintlé6x8_t)

e uint32x4_t vsax_u32_s (uint32x4_t, uint32x4_t)

>>> RHEYH: wEHELR
Bk vx, vy ERIMSHK, vz BREE, U/s B
signed=(T==S); (RETE U/s KA %EH)
Max=signed? 2" (element_size-1)-1:
Min=signed? -2"(element_size-1) :0;
If (Vx(2i+1)-Vy(21))>Max Vz (2i+1)=Max;

Else if (Vx(2i+1)-Vy(2i))<Min Vz (2i+1)=Min;

Else Vz (2i+l)= Vx(2i+1)-Vy(21);

2" (element_size)-1;
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(8E 170)
End i=0: (number/2-1)
If (Vx(2i)+Vy(2i+1))>Max Vz (21)=Max;
Else if (Vx(21i)+Vy(2i+1))<Min Vz (21)=Min;
Else Vz (21i)= Vx(21)+Vy(2i+1);
End i=0: (number/2-1)
vasx.t.s

e int8x16_t vasx_s8_s (int8xl6_t, int8xl6_t)

e intl16x8_t vasx_sl6_s (intl6x8_t, intl6x8_t)

e int32x4_t vasx_s32_s (int32x4_t, int32x4_t)

e uint8x16_t vasx_u8_s (uint8x16_t, uint8x16_t)

e uintl16x8_t vasx_ul6_s (uintl6x8_t, uintl6x8_t)

e uint32x4_t vasx_u32_s (uint32x4_t, uint32x4_t)

>>> BHEWH: MELMARK
Bi&k vx, vy RRASH, vz REEE, U/S B
signed=(T==5); (R#FELE U/s KRM#KHF)
Max=signed? 2" (element_size-1)-1: 2" (element_size)-1;
Min=signed? -2"(element_size-1) :0;
If (Vx(2i+1) +Vy(21))>Max Vz (2i+1)=Max;
Else if (Vx(2i+1) +Vy(21))<Min Vz (2i+1)=Min;
Else Vz (2i+l) = Vx(2i+1)+Vy (21);
End i=0: (number/2-1)
If (Vx(2i)-Vy(2i+1))>Max Vz (21)=Max;
Else if (Vx(2i)-Vy(2i+1))<Min Vz (21)=Min;
Else Vz (2i)= Vx(21)-Vy(2i+1l);
End i=0: (number/2-1)
vsaxh.t

e int8x16_t vsaxh_s8(int8x16_t, int8x16_t)

e intl16x8_t vsaxh_sl1l6(intl6x8_t, intl6x8_t)

e int32x4_t vsaxh_s32(int32x4_t, int32x4_t)

e uint8x16_t wvsaxh_u8 (uint8x16_t, uint8x16_t)

e uintl16x8_t wvsaxh_ul6(uintl6x8_t, uintl6x8_t)

e uint32x4_t vsaxh_u32 (uint32x4_t, uint32x4_t)

>>> BHEWH: FEELHMERTHE
B# vx, vy EEANEEK, vz REEME, U/s ZEFEM
CFoakse)
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Vz (2i+1)=(Vx(21i+1)-Vy (21)) >>1;
Vz (21)=(Vx (21)+Vy (2i+1)) >>1; 1=0: (number/2-1)

NF U, EHAEBEH, AT s, EHAEREH

vasxh.t

e int8x16_t vasxh_s8(int8x16_t, int8x16_t)

e intl6x8_t vasxh_sl1l6(intl16x8_t, intl6x8_t)

e int32x4_t vasxh_s32(int32x4_t, int32x4_t)

e uint8x16_t wvasxh_u8 (uint8x16_t, uint8x16_t)
e uintl1l6x8_t vasxh_ul6 (uintl6x8_t, uintl6x8_t)

e uint32x4_t vasxh_u32 (uint32x4_t, uint32x4_t)

>>> RHRUH: WEHMAREIFHE
B vx, vy EEANSEK, vz REEME, U/s EFEH
Vz (21i+1)=(Vx (21+1)+Vy (21))>>1;
Vz (21)=(Vx (21)-Vy (2i+1))>>1; i=0: (number/2-1)

XT U, ABAEEAH, XT s, ABAFARLH

vabs.t

e int8x16_t vabs_s8(int8xl6_t)
e intl6x8_t vabs_sl6(intl6x8_t)

e Iint32x4_t vabs_s32(int32x4_t)

>>> HHUH: METLIRLNE
&k vx BEH, vz REEME

Vz (1) =abs (Vx (1)) ; 1i=0:number-1

vabs.t.s

e int8x16_t vabs_s8_ s (int8xl6_t)
e intl6x8_t vabs_sl16_s(intl6x8_t)

e int32x4_t vabs_s32_s(int32x4_t)

>>> BEGH: HETREMEXE
Bk vx E5%, vz REEME, U/s RFFMH
If Vx(i)==-2"(element_size-1) Vz(i)= 2" (element_size-1)-1;
Else Vz (i)=abs (Vx(i));

End i=0:number-1
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vsabs.t.s

e int8x16_t vsabs_s8_s(int8x16_t, int8x16_t)

e intl6x8_t vsabs_sl6_s(intl6x8_t, intl6x8_t)

e int32x4_t vsabs_s32_s(int32x4_t, int32x4_t)

e uint8x16_t vsabs_u8_s(uint8x16_t, uint8x16_t)
e uintl16x8_t vsabs_ul6_s(uintl6x8_t, uintlé6x8_t)

e uint32x4_t vsabs_u32_s(uint32x4_t, uint32x4_t)

>>> BHHH: HETRREEMAEXE

B vx, vy 5K, vz REEE, U/S RFFML

U: Max=2" (element_size)-1; Min= - Max;
S: Max=2" (element_size-1)-1, Min= - Max;
If (Vx(i)-Vy(i)) < Min || (Vx(i)-Vy(i)) > Max

Vz (1)= Max;
Else Vz(i)=abs (Vx(i)-Vy(i));

End 1=0:number-1

vsabs.t.e

e intl16x16_t vsabs_s8_ e (int8xl16_t, int8xl6_t)
e int32x8_t vsabs_sl6_e(intl16x8_t, intl6x8_t)
e int64x4_t vsabs_s32_e(int32x4_t, int32x4_t)
e uintl6x16_t vsabs_u8_e (uint8x16_t, uint8xl6_t)
e uint32x8_t vsabs_ul6_e(uintl6x8_t, uintlé6x8_t)

e uint64x4_t vsabs_u32_e(uint32x4_t, uint32x4_t)

>>> BHEWH: MELRERREERLESE
Bi&k vx, vy EEH, vz REEE, U/S EFFM
Vz (1) =abs (extend (Vx (1)) -extend (Vy(i))); 1=0:number-1

extend R U/s KEEY RIAFXRH T RELEMTN 2 £

vsabsa.t

e int8x16_t wvsabsa_s8(int8x16_t, int8x16_t, int8x16_t)

e intl16x8_t vsabsa_sl6(intl6x8_t, intlé6x8_t, intlé6x8_t)

e int32x4_t vsabsa_s32 (int32x4_t, int32x4_t, int32x4_t)

e uint8x16_t vsabsa_u8 (uint8xl16_t, uint8x16_t, uint8x16_t)
e uintl1l6x8_t vsabsa_ul6(uintl6x8_t, uintléx8_t, uintl6x8_t)

e uint32x4_t vsabsa_u32 (uint32x4_t, uint32x4_t, uint32x4_t)
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>>> FHEYH: WETRBEFERLESE, K5 R
Bi% vz,vx, vy BHH, vz XRREME, U/s REFM
Vz (i)= Vz (i)+abs (Vx(i)-Vy(i)) ; 1i=0:number-1

vsabsa.t.e

intl16x16_t vsabsa_s8_e(intl6x16_t, int8x16_t, int8x16_t)

e int32x8_t vsabsa_sl6_e(int32x8_t, intl6x8_t, intl6x8_t)

e int64x4_t vsabsa_s32_e(int64x4_t, int32x4_t, int32x4_t)

e uintl6xl6_t vsabsa_u8_e(uintl6x16_t, uint8x16_t, uint8xl6_t)
e uint32x8_t vsabsa_ul6_e (uint32x8_t, uintl6x8_t, uintlox8_t)

e uint64x4_t vsabsa_u32_e(uint64x4_t, uint32x4_t, uint32x4_t)

>>> BEUH: WETRERERE, RESE, AFE o
& vz, Vx,Vy BEHK, vz XRREE, U/S REFH
Vz (i)= Vz (i) +abs (extend (Vx (i) )-extend(Vy(i))); 1i=0:number-1
extend i U/s MEZY RIAEHF TV RELRMLTN 2 £

vneg.t

e int8x16_t vneg_s8 (int8x1l6_t)
e intl16x8_t vneg_sl6 (intl6x8_t)

e int32x4_t vneg_s32 (int32x4_t)

>>> BHEWH: HETLEHA
Bi%k vx 5%, vz ZREME

Vz (1)=-Vx (1) ; 1=0:number—-1

vneg.t.s

e int8x16_t vneg_s8_s (int8x16_t)
e intl16x8_t vneg_sl6_s (intl6x8_t)

e int32x4_t vneg_s32_s (int32x4_t)

>>> BHEGH: WETR MRS
B vx Z5HK, vz REEE
If Vx(i)==-2"(element_size-1) Vz (1)= 2" (element_size-1)-1;
Else Vz (1)=-Vx(1));

End i=0:number-1
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vmax.t && vmin.t
e int8x16_t vmax_s8 (int8x16_t, int8x16_t)
e intl6x8_t vmax_sl6 (intl6x8_t, intl6x8_t)
e int32x4_t vmax_s32 (int32x4_t, int32x4_t)
e uint8x16_t vmax_u8 (uint8xl16_t, uint8xl6_t)
e uintl1l6x8_t vmax_ul6 (uintl6x8_t, uintl6x8_t)
e uint32x4_t vmax_u32 (uint32x4_t, uint32x4_t)
>>> BHEPRH: METLEHEAHE
Bi&k vx, vy REANSEK, vz REEE
Vz (i)=max ((Vx(1),Vy(i)) ; 1i=0:number-1
max B TEFEBEAH A
e int8x16_t vmin_s8 (int8x16_t, int8x16_t)
e intl16x8_t vmin_sl16 (intl6x8_t, intl6x8_t)
e int32x4_t vmin_s32 (int32x4_t, int32x4_t)
e uint8x16_t vmin_u8 (uint8xl16_t, uint8xl6_t)
e uintl6x8_t vmin_ulé (uintl6x8_t, uintl6x8_t)
e uint32x4_t vmin_u32 (uint32x4_t, uint32x4_t)
>>> BRWH: HETLEIRAME
&k vx, vy REASEK, vz RREE
Vz (i)=min ((Vx(1i),Vy(i)) ; i=0:number-1
min EHLEFERAK -
vpmax.t && vpmin.t
e int8x16_t vpmax_s8 (int8x16_t, int8x16_t)
e intl16x8_t vpmax_sl6 (intl6x8_t, intl6x8_t)
e int32x4_t vpmax_s32 (int32x4_t, int32x4_t)
e uint8x16_t vpmax_u8 (uint8x16_t, uint8x16_t)
e uintl16x8_t vpmax_ul6 (uintle6x8_t, uintl6x8_t)
e uint32x4_t vpmax_u32 (uint32x4_t, uint32x4_t)
>>> WA : MERLTERIRAL
Bi&k vx, vy ERASH, vz REEE
Vz (1) =max (Vx (21),Vx(2i+1)); i=0: (number/2-1)
Vz (number/2+1i)=max (Vy (21) ,Vy (2i+1)); i=0: (number/2-1)
max B TEFEBEAH AN
e int8x16_t vpmin_s8 (int8x16_t, int8x16_t)
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intl16x8_t vpmin_sl16 (intl6x8_t, intl6x8_t)
int32x4_t vpmin_s32 (int32x4_t, int32x4_t)
uint8x16_t vpmin_u8 (uint8x16_t, uint8x16_t)
uintl6x8_t vpmin_ul6 (uintl6x8_t, uintl6x8_t)

uint32x4_t vpmin_u32 (uint32x4_t, uint32x4_t)

Z %% 800 %% CPU 412

>>> BHEWH: mEELTEEIM
B& vx, vy ZEANSH, vz BREE
Vz (i1)=min (Vx (21),Vx(2i+1)); i=0: (number/2-1)

Vz (number/2+1i)=min (Vy (2i) ,Vy (2i+1)); i=0: (number/2-1)

min RFLEFEEAEH—A

vemp[ne/hs/It/h/ls]z.t

int8x16_t vcmpnez_s8 (int8x16_t)
intl16x8_t vcmpnez_sl16 (intl6x8_t)
int32x4_t vcmpnez_s32 (int32x4_t)
uint8x16_t vcmpnez_u8 (uint8xl6_t)
uintl16x8_t vcmpnez_ul6 (uintl6x8_t)

uint32x4_t vcmpnez_u32 (uint32x4_t)

>>> BHEGHA: HELELET O
Bk vx 5%, vz REEE
If Vx(i)!=0 Vz(i)=11-111;
Else Vz (i)=00---000;

i=0:number-1

int8x16_t vcmplsz_s8 (int8xl16_t)
intl16x8_t vcmplsz_sl16 (intl6x8_t)

int32x4_t vcmplsz_s32 (int32x4_t)

>>> BEGH: AETENTET 0
B vx 25K, vz ZREE
If Vx(i)<0 Vz(i)=11--111;
Else Vz (i)=00---000;

i=0:number-1

int8x16_t vcmpltz_s8 (int8xl6_t)
int16x8_t vcmpltz_sl16 (intl6x8_t)

int32x4_t vcmpltz_s32 (int32x4_t)

KA

1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved.

44




%

—_—=c

-5

Z %% 800 %% CPU 412

>>> BHEUH: HETEANT 0
B vx 2K, vz ZREE
If Vx(i)<0 Vz(i)=11--111;
Else Vz (1i)=00---000;

i=0:number-1

e int8x16_t vcmphz_s8 (int8x16_t)
e intl16x8_t vcmphz_s16 (intl6x8_t)

e int32x4_t vcmphz_s32 (int32x4_t)

>>> BHGH: HETEAT 0
B vz 5K, vz ZREE
If Vx(i)>0 vz (i)=11--111;
Else Vz (1)=00--000;

i=0:number-1

int8x16_t vcmphsz_s8 (int8x16_t)

int16x8_t vcmphsz_s16 (intl16x8_t)

int32x4_t vcmphsz_s32 (int32x4_t)

>>> RHPH: HETEATET 0
Bk vx E&%, vz REEE
If Vx(i)>0 vz (i)=11--111;
Else Vz (1)=00--000 ;

i=0:number-1

vemp[ne/hs/h/1t/ls].t

e int8xl16_t vcmplt_s8 (int8x16_t, int8x16_t)

e intl16x8_t vcmplt_sl1l6 (intl6x8_t, intl6x8_t)

e int32x4_t vcmplt_s32 (int32x4_t, int32x4_t)

e uint8x16_t vcmplt_u8 (uint8x16_t, uint8x16_t)
e uintl16x8_t vcmplt_ul6 (uintlé6x8_t, uintl6x8_t)

e uint32x4_t vcmplt_u32 (uint32x4_t, uint32x4_t)

>>> BHEUHA: mETEANT
Bk vx, vy EW PSR, vz ZREE
If Vx(i)<Vy (i) Vz(i)=11--111;
Else Vz (1i)=00---000;

i=0:number-1

e int8x16_t vcmpls_s8 (int8x16_t, int8x16_t)

e intl16x8_t vcmpls_sl6 (intl6x8_t, intl6x8_t)
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int32x4_t vcmpls_s32 (int32x4_t, int32x4_t)
uint8x16_t vcmpls_u8 (uint8x16_t, uint8x16_t)
uintl16x8_t vcmpls_ul6 (uintl6x8_t, uintléx8_t)

uint32x4_t vcmpls_u32 (uint32x4_t, uint32x4_t)

—_——
=5

Z %% 800 %% CPU 412

>>> BN : AETRDTHT
B vx, vy ERASHK, vz RREME
If Vx(i)<=Vy (i) Vz(i)=11--111;
Else Vz (1)=00--000;

i=0:number-1

int8x16_t vcmphs_s8 (int8x16_t, int8x16_t)
intl16x8_t vcmphs_sl16 (intl6x8_t, intlé6x8_t)
int32x4_t vcmphs_s32 (int32x4_t, int32x4_t)
uint8x16_t vcmphs_u8 (uint8x16_t, uint8x16_t)
uintl6x8_t vcmphs_ul6 (uintl6x8_t, uintl6x8_t)

uint32x4_t vcmphs_u32 (uint32x4_t, uint32x4_t)

>>> REUH: WETEATEHT
B#& vx,Vy EWASH, vz REEE
If Vx(i)>=Vy (i) Vz(i)=11--111;
Else Vz (1)=00--000;

i=0:number-1

int8x16_t vcmph_s8 (int8x16_t, int8x16_t)
intl16x8_t vcmph_sl16 (intl6x8_t, intl6x8_t)
int32x4_t vcmph_s32 (int32x4_t, int32x4_t)
uint8x16_t vcmph_u8 (uint8x16_t, uint8x16_t)
uint16x8_t vcmph_ulé6 (uintl6x8_t, uintl6x8_t)

uint32x4_t vcmph_u32 (uint32x4_t, uint32x4_t)

>>> BHEUHA: mETRAT
Bk vx, vy EWMSHR, vz ZREE
If Vx(i)>Vy (i) Vz(i)=11--111;
Else Vz (1i)=00---000;

i=0:number-1

int8x16_t wvcmpne_s8 (int8xl16_t, int8x16_t)
intl16x8_t vcmpne_sl16 (intl16x8_t, intl6x8_t)
int32x4_t vcmpne_s32 (int32x4_t, int32x4_t)
uint8x16_t vcmpne_u8 (uint8x16_t, uint8x16_t)

uint16x8_t vcmpne_ul6 (uintl6x8_t, uintl6x8_t)
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e uint32x4_t vcmpne_u32 (uint32x4_t, uint32x4_t)

>>> RBYHA: WETEALET
& vx, vy EWASEK, vz RREE
If Vx(i)!'=Vy (i) Vz(i)=11--111;
Else Vz (1)=00--000;

i=0:number-1

velip.t

e int8xl16_t vclip_s8 (int8xl16_t, const int)

e intl16x8_t vclip_sl1l6 (intl6x8_t, const int)

e int32x4_t vclip_s32 (int32x4_t, const int)

e int64x2_t vclip_s64 (int64x2_t, const int)

e uint8x16_t vclip_u8 (uint8x16_t, const int)
e uintl6x8_t vclip_ul6 (uintl6x8_t, const int)
e uint32x4_t vclip_u32 (uint32x4_t, const int)

e uint64x2_t vclip_u64 (uint64x2_t, const int)

>>> BHEWY: WERYHRIEAE
B vx,imme EWASEK, vz REEME, U/s EFFM
U: Max=2" (imm6)-1, Min=0;
S: Max=2" (imm6-1)-1, Min=-2" (imm6-1) ;
Lt T H U/S, ¥ Vx(i) WBAFEHAEHEHK If Vx(i)>Max Vz (i)=Max;
else 1if Vx(i)<Min Vz (i)=Min;
else Vz (1)=Vx (i) ;
end i=0:number-1
U:immé6 WIEEZ 0 ~ (element_size-1)

S:immé6 WIEEZ 1 ~ (element_size)

3.6.6.2 EMWISeikig A
vmul.t && vmuli.t

e int8x16_t vmul_s8 (int8x16_t, int8x16_t)

e intl6ox8_t vmul_sl16 (intl1l6x8_t, intl6x8_t)

e int32x4_t vmul_s32 (int32x4_t, int32x4_t)

e uint8x16_t vmul_u8 (uint8xl16_t, uint8xl6_t)
e uintl6x8_t vmul_ul6 (uintl6x8_t, uintl6x8_t)

e uint32x4_t vmul_u32 (uint32x4_t, uint32x4_t)
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>>> WA : METRRE
Bk vx, vy EW SR, vz ZREME, U/s RAFFM
Vz (1)=Vx (1) *Vy (i) ; i=0:number-1

e int8x16_t vmuli_s8 (int8x16_t, int8x16_t, const int)

e intl16x8_t vmuli_sl16 (intl6x8_t, intl6x8_t, const int)

e int32x4_t vmuli_s32 (int32x4_t, int32x4_t, const int)

e uint8x16_t vmuli_u8 (uint8xl16_t, uint8x16_t, const int)
e uintl16x8_t vmuli_ul6 (uintl6x8_t, uintl6x8_t, const int)

e uint32x4_t vmuli_u32 (uint32x4_t, uint32x4_t, const int)

>>> REUH: WETERE
B Vx,Vy,index ZZ=NEH, vz BREE, U/s BHF S
Vz (1)=Vx (1) *Vy (index)); i=0:number-1
index M EEZ 0~ (128/element_size -1)

vmul.t.h && vmuli.t.h

e int8x16_t vmul_s8_h (int8xl6_t, int8xl6_t)

e intl16x8_t vmul_sl1l6_h (intl16x8_t, intl6x8_t)

e int32x4_t vmul_s32_h (int32x4_t, int32x4_t)

e uint8x16_t vmul_u8_h (uint8x16_t, uint8x16_t)
e uintl16x8_t vmul_ulé6_h (uintlé6x8_t, uintlé6x8_t)

e uint32x4_t vmul_u32_h (uint32x4_t, uint32x4_t)

>>> HHWH: HELTRREREFHL
Bi& vx, vy REANSHEK, vz REEME
Vz (1)=(Vx (1) *Vy(i)) [2*element_size-1: element_size]; i=0:number-1

BUR SR 0 87 o

e int8x16_t vmuli_s8_h (int8x16_t, int8xl16_t, const int)

e intl16x8_t vmuli_sl16_h (intl6x8_t, intl16x8_t, const int)

e int32x4_t vmuli_s32_h (int32x4_t, int32x4_t, const int)

e uint8x16_t vmuli_u8_h (uint8xl16_t, uint8xl6_t, const int)
e uintl6x8_t vmuli_ul6_h (uintl6x8_t, uintl16x8_t, const int)

e uint32x4_t vmuli_u32_h (uint32x4_t, uint32x4_t, const int)

>>> BHHH: HETLRRERE L
B#& Vx,Vy,index Z=AE5HK, vz RREE
Vz (1)=(Vx (1) *Vy (index)) [2*element_size-l:element_size]; i=0:number-1
Bk 4 R oy # o

index W EZ 0~(128/element_size -1)
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vmul.t.e && vmuli.t.e

e intloxl1l6_t vmul_s8_e (int8xl16_t, int8xl1l6_t)
e int32x8_t vmul_sl6_e (intl6x8_t, intl6x8_t)
e int64x4_t vmul_s32_e (int32x4_t, int32x4_t)
e uintl6x16_t vmul_u8_e (uint8x16_t, uint8xl16_t)
e uint32x8_t vmul_ul6_e (uintl6x8_t, uintléx8_t)

e uint64x4_t vmul_u32_e (uint32x4_t, uint32x4_t)

—_—=c

Z %% 800 %% CPU 412

>>> REUH: WETRY RRE
B#& vx,Vy ERASH, vz REEHE
Vz (1)=(Vx (1) *Vy(i)) [2*element_size-1:0]; i
RFEHERBLHMBE, WLRLEH 2 £

0: (number-1)

e intl6x16_t vmuli_s8_ e (int8x16_t, int8x16_t, const int)
e int32x8_t vmuli_sl16_e (intl6x8_t, intl16x8_t, const int)

e int64x4_t vmuli_s32_e (int32x4_t, int32x4_t, const int)

e uintl6xl6_t vmuli_u8_e (uint8x16_t, uint8xl6_t, const int)

e uint32x8_t vmuli_ul6_e (uintlox8_t, uintl6x8_t, const int)

e uint64x4_t vmuli_u32_e (uint32x4_t, uint32x4_t, const int)

>>> BHGH: HETRY RRE

Bi% vx,Vy,index BZ=A%%, vz REREHE

RELERPETEE, WTRLTH 2 £

index W EE 0~(128/element _size -1)

Vz (1)=(Vx (1) *Vy (index)) [2*element_size-1:0]; 1i=0: (number-1)

vmula.t && vmulai.t

e int8x16_t vmula_s8 (int8x16_t, int8x16_t, int8x16_t)

e intl16x8_t vmula_sl6 (intlé6x8_t, intlé6x8_t, intlé6x8_t)

e int32x4_t vmula_s32 (int32x4_t, int32x4_t, int32x4_t)

e uint8x16_t vmula_u8 (uint8xl1l6_t, uint8x16_t, uint8x16_t)
e uintl6x8_t vmula_ul6 (uintl6x8_t, uintléx8_t, uintl6x8_t)

e uint32x4_t vmula_u32 (uint32x4_t, uint32x4_t, uint32x4_t)

>>> RHEUH: HETRRE
B#& vz, Vx,Vy REANSK, FAR vz REEME
Vz (1)=Vz (1)+Vx (i) *Vy (index)); i=0:number-1
index M EEZ 0~ (128/element_size -1)

e int8x16_t vmulai_s8 (int8xl16_t, int8x16_t, int8x16_t, const int)
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e intl6x8_t vmulai_sl16 (intl6x8_t, intl6x8_t, intl6x8_t, const int)

e int32x4_t vmulai_s32 (int32x4_t, int32x4_t, int32x4_t, const int)

e uint8x16_t vmulai_u8 (uint8x16_t, uint8x16_t, uint8xl6_t, const int)

e uintl16x8_t vmulai_ul6 (uintlé6x8_t, uintlox8_t, uintl6x8_t, const int)

e uint32x4_t vmulai_u32 (uint32x4_t, uint32x4_t, uint32x4_t, const int)

>>> RBUHA: METERRE
& vz, Vx,Vy,index & 4 M&#H, A vz ZREE
Vz (1)=Vz (1) +Vx (i) *Vy (index)); 1=0:number—-1
index MiFEEE O~ (128/element_size -1)

vmula.t.e && vmulai.t.e

intl6x16_t vmula_s8_ e (intl6x16_t, int8x16_t, int8x16_t)
e int32x8_t vmula_sl6_e (int32x8_t, intl6x8_t, intl1l6x8_t)
e int64x4_t vmula_s32_e (int64x4_t, int32x4_t, int32x4_t)
e uintlexl6_t vmula_u8_e (uintl6xl16_t, uint8x16_t, uint8xl16_t)
e uint32x8_t vmula_ul6_e (uint32x8_t, uintl6x8_t, uintl6x8_t)

e uint64x4_t vmula_u32_e (uint64dx4_t, uint32x4_t, uint32x4_t)

>>> FBHEPH: HETLEY ELRE M
Bi% vz, vx, vy & 3 N&%, R vz BREME

REHERPLUHEE, WLRMLESH 2 £

Vz (1)=Vz (1)+(Vx (i) *Vy(i)) [2*element_size-1:0]; i=0: (number-1)

e intl6x16_t vmulai_s8_e (intléxl6_t, int8xl6_t, int8xl16_t, const int)

e int32x8_t vmulai_sl16_e (int32x8_t, intl6x8_t, intl6x8_t, const int)

e int64x4_t vmulai_s32_e (int64x4_t, int32x4_t, int32x4_t, const int)

e uintl6xl16_t vmulai_u8_e (uintleéxl6_t, uint8xl6_t, uint8xl6_t,

e uint32x8_t vmulai_ul6_e (uint32x8_t, uintl6x8_t, uintléx8_t,

e uint64x4_t vmulai_u32_e (uint64x4_t, uint32x4_t, uint32x4_t,

const int)

const int)

const 1int)

>>> FHHEPH: MELRY EREM

% vz,Vx,Vy,index & 4 N&#, FEW vz £REME

REHERRLHMHEE, WLRLEH 2 #&

index W EZ 0~ (128/element_size -1)

Vz (1)=Vz (1)+(Vx (1) *Vy (index)) [2*element_size-1:0]; i=0:

(number-1)

vmuls.t && vmulsi.t

e int8x16_t vmuls_s8 (int8x16_t, int8x16_t, int8x16_t)

e intl16x8_t wvmuls_sl16 (intl6x8_t, intlé6x8_t, intlé6x8_t)
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e int32x4_t vmuls_s32 (int32x4_t, int32x4_t, 1int32x4_t)
e uint8x16_t vmuls_u8 (uint8xl6_t, uint8x16_t, uint8x16_t)
e uintl16x8_t vmuls_ul6 (uintl6x8_t, uintléx8_t, uintl6x8_t)

e uint32x4_t vmuls_u32 (uint32x4_t, uint32x4_t, uint32x4_t)

>>> BHUH: METERFRER
B#& vz,vx, vy R=ZASK, R vz ZEEME
Vz (i)=Vz (i) -Vx (i) *Vy (i);  i=0:number-1

e int8x16_t vmulsi_s8 (int8xl6_t _ ¢, int8xl6_t _ a, int8xl6_t _ b, const int

__index)

e intl16x8_t vmulsi_si16 (intl6x8_t _ ¢, intl6x8_t _ a, intl6x8_t _ b, const int

___index)

e int32x4_t vmulsi_s32 (int32x4_t _ ¢, 1int32x4_t _ a, int32x4_t

___index)
e uint8x16_t vmulsi_u8 (uint8x16_t _ ¢, uint8x16_t _ a, uint8xl6_t _ b,
__index)

e uintl6x8_t vmulsi_ul6 (uintlé6x8_t _ ¢, uintl6x8_t _ a, uintl6x8_t b,

___index)

e uint32x4_t vmulsi_u32 (uint32x4_t _ ¢, uint32x4_t _ a, uint32x4_t _ b,

___index)

b, const int

>>> BHEUH: HETERER
B#¥ Vz,Vx,Vy,index & 4 NEHK, AN vz ZREE
Vz (1)=Vz (1)-Vx (i) *Vy (index)) ; i=0:number-1
index HIEEZ 0~ (128/element_size -1)

vmuls.t.e && vmulsi.t.e

e intl6x16_t vmuls_s8_e (intl6x16_t, int8x16_t, int8x16_t)

e int32x8_t vmuls_sl6_e (int32x8_t, intl6x8_t, intl6x8_t)

e int64x4_t vmuls_s32_e (int64x4_t, int32x4_t, int32x4_t)

e uintleoxl6_t vmuls_u8_e (uintl6xl16_t, uint8x16_t, uint8xl16_t)
e uint32x8_t vmuls_ul6_e (uint32x8_t, uintl6x8_t, uintl6x8_t)

e uint64x4_t vmuls_u32_e (uint64dx4_t, uint32x4_t, uint32x4_t)

>>> HHWH: HETRT BRERK
‘& vz, Vx,Vy & 3 NEHK, vz RREE
Vz (1)=Vz (1) - (Vx (i) *Vy(i)) [2*element_size-1:0]; 1i=0: (number-1)

REHERRESHHE, WTRMLEN 2 £

e intl6x16_t vmulsi_s8_e (intléxl6_t, int8xl6_t, int8xl6_t, const int)

e int32x8_t wvmulsi_sl16_e (int32x8_t, intlé6x8_t, intl6x8_t, const int)
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e int64x4_t vmulsi_s32_e (int6dx4_t, int32x4_t, int32x4_t, const int)
e uintl6x16_t vmulsi_u8_e (uintleéxl6_t, uint8xl16_t, uint8x16_t, const int)
e uint32x8_t vmulsi_ul6_e (uint32x8_t, uintl6x8_t, uintlé6x8_t, const int)

e uint64x4_t vmulsi_u32_e (uint64x4_t, uint32x4_t, uint32x4_t, const int)

>>> BHWH: AMELRT BERIAR
B vz, Vx,Vy,index & 4 M&#, R vz ZREME
Vz (2i+1:21)=(Vz (21i+1:21)—-(Vx (1) *Vy (index)) [2*element_size-1:0]; i=0: (number—
1)
REGERBLUFE, WTERLEN 2 £
index MW EAE 0~ (128/element_size -1)
vmulaca.t && vmulacai.t
e int32x4_t vmulaca_s8 (int8xl16_t, int8xl6_t)
e int64x2_t vmulaca_sl6 (intl6x8_t, intl6x8_t)
e uint32x4_t vmulaca_u8 (uint8x16_t, uint8x16_t)
e uint64x2_t vmulaca_ul6é (uintl6x8_t, uintl6x8_t)
>>> RHHPH : B R
B vx, vy EWASEK, vz ZREE,U/s RFFFH
Tmp (1)=(Vx (i) *Vy (1)) [2*element_size-1:0]; i=0:number-1
REHERBALUEE, WTRLEN 2
Vz (4i+3:41)=extend(Tmp [41+3]+Tmp [41i+2]+Tmp [4i+1]+Tmp[4i]); i=number/4-1
extend kAW EMERRYE U/s TREEHLENLT, HERERTEMLTY 4 &
e int32x4_t vmulacai_s8 (int8x16_t, int8x16_t, const int _ index)
e int64x2_t vmulacai_sl16 (intl6x8_t, intl6x8_t, const int __ index)
e uint32x4_t vmulacai_u8 (uint8x16_t, uint8xl1l6_t, const int __ index)
e uint64x2_t vmulacai_ul6 (uintl6x8_t, uintl6x8_t, const int __ index)
>>> HHPH: HEFRIERE
& Vvx,Vy,index & 3 NMEHK, vz RREE, U/S R-HFH
Tmp (41)=(Vx (4i) *Vy (4*index)) [2*element_size-1:0]; i=0:number/4-1
Tmp (41i+1)=(Vx (41i+1) *Vy (4*index+1)) [2*element_size-1:0]; i=0:number/4-1
Tmp (41+2)=(Vx (4i+2) *Vy (4*index+2)) [2*element_size-1:0]; i=0:number/4-1
Tmp (41+3)=(Vx (4i+3) *Vy (4*index+3)) [2*element_size-1:0]; i=0:number/4-1
REHERBLUEE, WTRLEN 2 f
Vz (4i+3:41i)=extend(Tmp [41i+3]+Tmp [4i+2]+Tmp [4i+1]+Tmp[4i]); i=number/4-1
extend RAFKEMERRYE U/s TREEMLRALE, WFRBERTEMLTEN 4 £
vmulacaa.t && vmulacaai.t
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int32x4_t vmulacaa_s8 (int32x4_t, int8x16_t, int8x16_t)
int64x2_t vmulacaa_sl6 (int64x2_t, intle6x8_t, intl6x8_t)
uint32x4_t vmulacaa_u8 (uint32x4_t, uint8x16_t, uint8xl6_t)

uint64x2_t vmulacaa_ul6 (uint64x2_t, uintl6x8_t, uintl6x8_t)

>>> FHHRH: mEHTE

B vz, vx, vy £ 3 NEH, R vz RREME,U/S BETR

Tmp (1)=(Vx (i) *Vy (1)) [2*element_size-1:0]; i=0:number-1
REHERBAUEE, WTRLEN 2
Vz (41i+3:41)= Vz (4i+3:41)+ extend(Tmp[4i+3]+Tmp[4i+2]+Tmp[4i+1]+Tmp[41i]); o

—i=number/4-1

extend RrHREMERRE U/s ¥ REFBGTRNME, HERERTRMLTN 4 £

int32x4_t vmulacaai_s8 (int32x4_t, int8x16_t, int8x16_t, const int)
int64x2_t vmulacaai_sl16 (int64x2_t, intl6x8_t, intl6x8_t, const int)
uint32x4_t vmulacaai_u8 (uint32x4_t, uint8xl6_t, uint8x16_t, const int)

uint64x2_t vmulacaai_ul6 (uint64x2_t, uintl16x8_t, uintl6x8_t, const int)

>>> RBEGH W EW K G TR Ao

&% Vz,Vx,Vy,index & 4 ANHH, FH vz ZEEE,U/s RES

Tmp (41)=(Vx (41) *Vy (4*index) ) [2*element_size-1:0]; i=0:number/4-1

Tmp (41i+1)=(Vx (4i+1l) *Vy (4*index+1)) [2*element_size-1:0]; i=0:number/4-1
Tmp (41+2)=(Vx (4i+2) *Vy (4*index+2)) [2*element_size-1:0]; i=0:number/4-1
Tmp (41+3)=(Vx (41+3) *Vy (4*index+3)) [2*element_size-1:0]; i=0:number/4-1

RELERBETNEE, WARMLEN 2

Vz (4i+3:41)= Vz (4i+3:41i)+ extend(Tmp[4i+3]+Tmp[4i+2]+Tmp[4i+1]+Tmp[41i]); .
—i=number/4-1

extend RrK BEMERRE U/s Y REEMTRNNE, NERERTRMLTN 4 #

index WEZ 0 ~ (128/ (element_size*4) -1)

vrmul.t.se && vrmuli.t.se

intl16x16_t vrmul_s8_se (int8x16_t, int8x16_t)
int32x8_t vrmul_sl16_se (intl6x8_t, intl6x8_t)

int64x4_t vrmul_s32_se (int32x4_t, int32x4_t)

>>> BHEGH: HEY R ETNERE
i vx, vy RS, vz RREME
If (Vx(i)== -2"(element_size-1)) && (Vy(i)== -2"(element_size-1))
Vz (i)= 2" (2*element_size-1)-1;
Else Vz(i)= Vx(1)*Vy(i))*2[2*element_size-1:0];
(REHRRLHAE, WTRELEH 2 )

End i=0: (number-1)
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e intloxl1l6_t vrmuli_s8_se (int8x16_t, int8x16_t, const int)
e int32x8_t vrmuli_sl16_se (intl6x8_t, intl6x8_t, const int)

e int64x4_t vrmuli_s32_se (int32x4_t, int32x4_t, const int)

>>> HHEGH: WEF R T RA NS
¥ Vx,Vy,index R=AMSHK, vz REEE
If (Vx(i)== -2"(element_size-1)) && (Vy(index)== -2"(element_size-1))
Vz (i)= 2" (2*element_size-1)-1;
Else Vz(i)= Vx (1) *Vy(index))*2[2*element_size-1:0];
(RELRRLHAE, WTRALEH 2 )
End 1i=0: (number-1)
index W IEEZ 0~ (128/element_size -1)

vrmulh.t.s && vrmulhi.t.s

e int8x16_t vrmulh_s8_s (int8x16_t, int8x16_t)
e intl16x8_t vrmulh_sl16_s (intlé6x8_t, intlé6x8_t)

e int32x4_t vrmulh_s32_s (int32x4_t, int32x4_t)

>>> RHGH: WEF B F R
If (Vx(i)== -2"(element_size-1)) && (Vy(i)== -2"(element_size-1))
Vz (i)= 2" (element_size-1)-1;
Else Vz(i)= Vx(i)*Vy(i))*2[2*element_size-1l:element_size];
(RELHRBE L)
End i=0: (number-1)

e int8x16_t vrmulhi_s8_s (int8xl16_t, int8xl16_t, const int)
e intl6x8_t vrmulhi_sl16_s (intl6x8_t, intl6x8_t, const int)

e int32x4_t vrmulhi_s32_s (int32x4_t, int32x4_t, const int)

>>> BEGH W EWE T W RAMEE NI

% Vx,Vy,index £ 3 &%, vz RREE

If (Vx(i)== -2"(element_size-1)) && (Vy(index)== -2"(element_size-1))
Vz (1)= 2" (element_size-1)-1;

Else Vz(i)= Vx (i) *Vy(index))*2[2*element_size-l:element_size];

(RS REE ML)

End 1i=0: (number-1)

index W EHEZ 0~ (128/element_size -1)

vrmulh.t.rs && vrmulhi.t.rs

e int8x16_t vrmulh_s8_rs(int8x16_t, int8x16_t)

e intl16x8_t vrmulh_sl16_rs(intl6x8_t, intlé6x8_t)
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e int32x4_t vrmulh_s32_rs(int32x4_t, int32x4_t)

>>> FHHH: HEFHREEEENINETE
B vx, vy REANASH, vz ZREME

round=1<< (element_size-1);

If (Vx(i)== -2"(element_size-1)) && (Vy(i)== -2" (element_size-1))
Vz (i)= 2" (element_size-1)-1;

Else

Vz (1)= (Vx(1)*Vy(i))*2+round) [2*element_size-l:element_size];

(R SERBEM)

End 1=0: (number-1)

e int8x16_t vrmulhi_s8_rs(int8x16_t, int8x16_t, const int)
e intl16x8_t vrmulhi_sl16_rs(intl6x8_t, intl6x8_t, const int)

e int32x4_t vrmulhi_s32_rs(int32x4_t, int32x4_t, const int)

>>> FHEWH: HEF X R FENDERE
% Vx,Vy,index £ 3 A&, vz RREE

round=1<< (element_size-1);

If (Vx(i)== -2"(element_size-1)) && (Vy(index)== -2"(element_size-1))
Vz (1)= 2" (element_size-1)-1;

Else Vz (i)= (Vx(1)*Vy(index)) *2+round) [2*element_size-1l:element_size];
(REHERRF M)

End i=0: (number-1)

index MW EAE 0~ (128/element_size -1)

vrmulha.t.rs && vrmulhai.t.rs

e int8x16_t vrmulha_s8_rs(int8xl16_t, int8x16_t)
e intl16x8_t vrmulha_sl6_rs(intl6x8_t, intl6x8_t)

e int32x4_t vrmulha_s32_rs(int32x4_t, int32x4_t)

>>> RHGH: mEFERBEFENNETRE A
B#& vx,Vy ERASH, vz REEE
round=1<< (element_size-1);
Tmp (1)= (Vz (i)<<element_size)+ Vx (i) *Vy (i) *2+round; 1i=0: (number-1)
Tmp (1) REEHHLIHEE
If Tmp(i)>2"(2*element_size-1)-1
Vz (i)= 2" (element_size-1)-1;
Else if Tmp(i)<-2"(2*element_size-1)
Vz (i)= -2 (element_size-1);
Else Vz (i)=Tmp (i) [2*element_size-l:element_size];
(MRR AR EHRD)
End i=0: (number-1)

(F: i f R AE A 2 o5 #E4T)
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e int8x16_t vrmulhai_s8_rs(int8xl16_t, int8xl16_t, const int)
e intl16x8_t vrmulhai_sl6_rs(intl6x8_t, intl6x8_t, const int)

e int32x4_t vrmulhai_s32_rs(int32x4_t, int32x4_t, const int)

>>> BHEWH: HEF IR T FEENNHRE
% Vx,Vy,index £ 3 AM&#H, vz RREE

round=1<< (element_size-1);

Tmp (1)= (Vz (i)<<element_size)+ Vx (i) *Vy (index) *2+round; 1i=0: (number-1)
Tmp (1) fREEHHLHMEE
If Tmp(i)>2"(2*element_size-1)-1Vz(i)= 2" (element_size-1)-1;

Else if Tmp(i)<-2"(2*element_size-1)

Vz (i)= -2" (element_size-1);

Else Vz (i)=Tmp (i) [2*element_size-1l:element_size];
(MRE RN EHRD)

End i=0: (number-1)

(G AR AR B JE #AT)

index W EZ 0~(128/element_size -1)

vrmulhs.t.rs && vrmulhsi.t.rs

e int8x16_t vrmulhs_s8_rs(int8x16_t, int8x16_t)
e intl16x8_t vrmulhs_sl6_rs(intl6x8_t, intl6x8_t)

e int32x4_t vrmulhs_s32_rs(int32x4_t, int32x4_t)

>>> HHHH: HEFHAEELEENNEF LR
B vx, vy BREANEH, vz RREHE

round=1<< (element_size-1);

Tmp (1)= (Vz (i)<<element_size)-Vx (i) *Vy (i) *2+round; 1i=0: (number-1)
Tmp (1) FREGEHE2HHEE
If Tmp(i)>2"(2*element_size-1)-1Vz(i)= 2" (element_size-1)-1;

Else if Tmp(i)<-2"(2*element_size-1)

Vz (1)= -2" (element_size-1);

Else Vz (i)=Tmp (i) [2*element_size-l:element_size]; (B3 B 2 B W E I
End i=0: (number-1)

(E: AR R oG #4T)

e int8x16_t vrmulhsi_s8_rs(int8xl6_t, int8xl1l6_t, const int)
e intl16x8_t vrmulhsi_sl16_rs(intl16x8_t, intl16x8_t, const int)

e int32x4_t vrmulhsi_s32_rs(int32x4_t, int32x4_t, const int)

>>> BHEPH: HEFEINFEFAREFENDET R
Bi% Vx,Vy,index & 3 MN&#, vz BREE

round=1<< (element_size-1);

Tmp (1)= (Vz (i)<<element_size)- Vx (1) *Vy(index) *2+round; 1i=0: (number-1)

[

%7)
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Tmp (i) PREEL LM E

If Tmp(i)>2"(2*element_size-1)-1Vz(i)= 2" (element_size-1)-1;

Else if Tmp(i)<-2"(2*element_size-1)

Vz (1)= -2" (element_size-1);

Else Vz (i)=Tmp (i) [2*element_size-l:element_size]; (B3R 245 R el g 3 4)
End i=0: (number-1)

(i AR 1B £ 5 #AT)

index W EEZ 0~ (128/element_size -1)

vrmulshr.t.e && vrmulshri.t.e

e intl6x16_t vrmulshr_s8_e(int8xl16_t, int8xl1l6_t, const int)
e int32x8_t vrmulshr_sl6_e (intl6x8_t, intl6x8_t, const int)

e int64x4_t vrmulshr_s32_e (int32x4_t, int32x4_t, const int)

>>> HHPH: HEY REHLAEEE
& vx,vy,immd & 3 NEEK, vz REREE
Vz (1i)= (Vx(1)*Vy(i))>>imm4; i=0: (number-1)

REHERRYLABEFHTEAEY  imm4=0~15

e intl16x16_t vrmulshri_s8 e (int8x16_t, const int, const int)
e int32x8_t vrmulshri_sl16_e(intl1l6x8_t, const int, const int)

e int64x4_t vrmulshri_s32_e(int32x4_t, const int, const int)

>>> RHEGH: WEFERIT REHLANETE

B Vx,imm4,index £ 4 EHH, Vz FREE
Vz (1)=(Vx (1) *Vx+1 (index) ) >>imm4; i=0: (number-1)

REGRRYLHABEEHTEAES  immd=0~15

index MW IEE 0~ (128/element_size -1)

vrmulsa.t.e && vrmulsai.t.e

e intl16x16_t vrmulsa_s8_e(intl6xl6_t, int8xl6_t, int8xl6_t, const int)
e int32x8_t vrmulsa_sl6_e (int32x8_t, intl6x8_t, intl6x8_t, const int)

e int64x4_t vrmulsa_s32_e(intodx4_t, int32x4_t, int32x4_t, const int)

>>> BN : MET RFBLAHEE
B® vz, Vx,Vy,imm & 4 NEHK, AR vz ZREE
Vz (1)=Vz (1) + ((Vx(1i)*Vy(i))>>imm); 1=0: (number-1)

REGRRYLUBEEHITEAES, BEM  imm=0~15

e intl6x16_t vrmulsai_s8_e(intl6x16_t, int8x16_t, const int, const int)

e int32x8_t vrmulsai_sl6_e (int32x8_t, intl6x8_t, const int, const int)
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e int64x4_t vrmulsai_s32_e(int64x4_t, int32x4_t, const int, const int)

>>> RBYH: WMEFRIT RAEHAALTZL
& Vz,Vx,imm,index £ 4 N&%, R vz £REE
Vz (1)=Vz (i) + ((Vx(1i)*Vx+1l (index))>>imm) ; 1i=0: (number-1)
RELERREGLMBERHTEIARALS, BEM imn=0~15

index W EEZ 0~ (128/element_size -1)

vrmulss.t.e && vrmulssi.t.e

e intl6x16_t vrmulss_s8_e(intlé6xl6_t, int8xl16_t, int8xl16_t, const int)
e int32x8_t vrmulss_sl6_e (int32x8_t, intlé6x8_t, intlé6x8_t, const int)

e int64x4_t vrmulss_s32_e(int64x4_t, int32x4_t, int32x4_t, const int)

>>> WA : HEY RFHLAKER R
B vz, Vx,Vy,imm £ 4 NE%, FE vz Z2REE
Vz (1)=Vz (i) + ((-Vx(1i)*Vy(i))>>imm); 1i=0: (number-1)

RELRRYLUABEERTEARLY, BER  imm=0~15

e intl6x16_t vrmulssi_s8_e(intl6x16_t, int8x16_t, const int, const int)

e int32x8_t vrmulssi_sl6_e (int32x8_t, intl6x8_t, const int, const int)

int64x4_t vrmulssi_s32_e (int64x4_t, int32x4_t, const int, const int)

>>> BHGH: HEFRIT REHMLALTR S E
& vz, Vx,imm, index & 4 MEK, AW vz ZREE
Vz (1)=Vz (i) + ((-Vx(i)*Vx+1 (index))>>imm) ; i=0: (number-1)
REHRRYLHWREFHTARLH, BERK  imn=0~15

index HWIEEZ 0~ (128/element_size -1)

vrmulxaa.t.rs && vrmulxaai.t.rs

e int8x16_t vrmulxaa_s8_rs(int8x16_t, int8xl16_t, int8xl16_t)
e intl6x8_t vrmulxaa_sl6_rs(intl6x8_t, intl6x8_t, intl6x8_t)

e int32x4_t vrmulxaa_s32_rs(int32x4_t, int32x4_t, int32x4_t)

>>> RBPH: mEFEAE BOLHE X AR R BB E E AN
B#& vz, Vx,Vy REHK, R vz ZEEME
round=1<< (element_size-1);
Tmp (2i+1)=Vz (2i+l)<<element_size+Vx (2i) *Vy (2i+1) *2+round; i=0: (number/2-1)
Tmp (21) =Vz (21) <<element_size+ Vx(21)*Vy (21i) *2+round; i=0: (number/2-1)
Tmp (1) R EEF LM E
If Tmp(i)>2"(2*element_size-1)-1Vz (i)= 2" (element_size-1)-1;

Else if Tmp(i)<-2"(2*element_size-1)

(Rt
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(#:E50)
Vz (1)= -2" (element_size-1);
Else Vz (i)=Tmp (i) [2*element_size-1:element_sizel; (B EMmE RN T )
End i=0: (number-1)
(i AR R A #4T)
e int8x16_t vrmulxaai_s8_rs(int8xl16_t, int8xl16_t, int8xl16_t, const int)
e int16x8_t vrmulxaai_sl6_rs(intl6x8_t, intl6x8_t, intl6x8_t, const int)
e int32x4_t vrmulxaai_s32_rs(int32x4_t, int32x4_t, int32x4_t, const int)
>>> REGH: WEW K G| WAL KL R AR R A A EE AN
& vz, Vx,Vy,index £ 4 NEK, RN vz RREE
round=1<< (element_size-1);
Tmp (21i+1)=Vz (2i+l)<<element_size+Vx (21i) *Vy (2index+1) *2+round; i=0: (number/2-
—1)
Tmp (21) =Vz (21) <<element_size+ Vx (21) *Vy (2index) *2+round; i=0: (number/2-1)
Tmp (1) RGEHE2HHE
If Tmp(i)>2"(2*element_size-1)-1Vz (i)= 2" (element_size-1)-1;
Else if Tmp(i)<-2"(2*element_size-1)
Vz (i)= -2 (element_size-1);
Else Vz (i)=Tmp (i) [2*element_size-1l:element_size]l; (BFEmER N BT
End i=0: (number-1)
(E: faf R AEAE R A5 H#AT)
index WEZ 0 ~ (128/ (element_size*2) -1)
vrmulxas.t.rs && vrmulxas.t.rs
e int8x16_t vrmulxas_s8_rs(int8xl6_t, int8xl6_t, int8xl6_t)
e intl16x8_t vrmulxas_sl6_rs(intl16x8_t, intl16x8_t, intl16x8_t)
e int32x4_t vrmulxas_s32_rs(int32x4_t, int32x4_t, int32x4_t)
>>> BB HEW R E IR X XA R RREE AN
B vz, Vx, vy REASHK, R vz RREME
round=1<< (element_size-1);
Tmp (21i+1)=Vz (2i+1l) <<element_size+Vx (2i+1) *Vy (21i) *2+round; i=0: (number/2-1)
Tmp (21)=Vz (21) <<element_size-Vx (2i+1) *Vy (2i+1) *2+round; 1i=0: (number/2-1)
Tmp (1) REEF LM E
If Tmp(i)>2"(2*element_size-1)-1Vz(i)= 2" (element_size-1)-1;
Else if Tmp(i)<-2"(2*element_size-1)
Vz (i)= -2" (element_size-1);
Else Vz (1)=Tmp (i) [2*element_size-l:element_size]; (HX%@%)?M@&%%%%%B&J\)
End i=0: (number-1)
GiE: fa R 1R R A0 e #AT)

e int8x16_t vrmulxasi_s8_rs(int8xl1l6_t, int8xl16_t, int8xl16_t, const int)
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e intl16x8_t vrmulxasi_sl6_rs(intl6x8_t, intl6x8_t, intl6x8_t, const int)

e int32x4_t vrmulxasi_s32_rs(int32x4_t, int32x4_t, int32x4_t, const int)

>>> BHPH: MEFEIIFHAEHEHRERR XMHEE N EBRBEFEEN
& Vz,Vx,Vy,index £ 4 IN&%, FH vz RREHE

round=1<< (element_size-1);

Tmp (21i+1)=Vz (2i+l)<<element_size+Vx (2i+1) *Vy (2index) *2+round; i=0: (number/2-
—1)

Tmp (21)=Vz (21) <<element_size-Vx (2i+1) *Vy (2index+1) *2+round; i=0: (number/2-1)

Tmp (1) REEF 8 LHHE

If Tmp(i)>2"(2*element_size-1)-1Vz(i)= 2" (element_size-1)-1;

Else if Tmp(i)<-2" (2*element_size-1)

Vz (i)= -2" (element_size-1);

Else Vz (i)=Tmp (i) [2*element_size-1l:element_size]l; (B3 2 4 B &5 4)
End i=0: (number-1)

(E: fafn R AR A 2 A e #AT)

index WEZ 0 ~ (128/ (element_size*2) -1)

vrmulxss.t.rs && vrmulxssi.t.rs

e int8x16_t vrmulxss_s8_rs(int8xl16_t, int8xl1l6_t, int8xl6_t)
e intl16x8_t vrmulxss_sl6_rs(intl6x8_t, intl16x8_t, intl16x8_t)

e int32x4_t vrmulxss_s32_rs(int32x4_t, int32x4_t, int32x4_t)

>>> BEWH: MEWRA L LI E IR AR R REZBRIEFEEN
‘& vz, Vx,Vy R=ZNEEK, BN vz ZREME

round=1<< (element_size-1);

Tmp (21i+1)=Vz (2i+l)<<element_size-Vx (21i)*Vy (2i+1) *2+round; i=0: (number/2-1)
Tmp (21)=Vz (21) <<element_size-Vx (21) *Vy (21) *2+round; i=0: (number/2-1)

Tmp (1) REGEFHLHHE

If Tmp(i)>2"(2*element_size-1)-1Vz(i)= 2" (element_size-1)-1;

Else if Tmp(i)<-2"(2*element_size-1)

Vz (i)= -2" (element_size-1);
Else Vz (i)=Tmp (i) [2*element_size-1:element_sizel; (B 2 n 5 Rt g 4a)
End 1=0: (number-1)

(A e B AR e #E4T)

e int8x16_t vrmulxssi_s8_rs(int8x16_t, int8xl16_t, int8x16_t, const int)
e intl16x8_t vrmulxssi_sl6_rs(intl6x8_t, intl6x8_t, intl6x8_t, const int)

e int32x4_t vrmulxssi_s32_rs(int32x4_t, int32x4_t, int32x4_t, const int)

so> EHWT R 3 R A AR TR £
&% vz, Vx,Vy,index & 4 MN&#E, R vz ZREME

round=1<< (element_size-1);

Qi¥iE3)
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(CANY)

Tmp (2i+1)=Vz (2i+1l) <<element_size-Vx (2i)*Vy (2index+1) *2+round;

—1)
Tmp (21)=Vz (21i)<<element_size-Vx (21) *Vy (2index) *2+round; i=0:
Tmp (1) REGEH LML
If Tmp(i)>2"(2*element_size-1)-1Vz(i)= 2" (element_size-1)-1;

Else if Tmp(i)<-2"(2*element_size-1)

Vz (1)= -2" (element_size-1);

End i=0: (number-1)
(AR e ARG #AT)

index HWEEZ 0 ~ (128/ (element_size*2) -1)

i=0:

(number/2-1)

Else Vz (i)=Tmp (i) [2*element_size-1:element_sizel; (B3 B & B W &4

(number/2-

vrmulxsa.t.rs && vrmulxsai.t.rs

e int8x16_t vrmulxsa_s8_rs(int8xl16_t, int8xl6_t, int8xl6_t)
e intl16x8_t vrmulxsa_sl6_rs(intl6x8_t, intl6x8_t, intl6x8_t)

e int32x4_t vrmulxsa_s32_rs(int32x4_t, int32x4_t, int32x4_t)

>>> EHUWH: R RS S AR R E I LA
B#& vz, vx,Vy & 3 NEEK, FE vz ZEEME

round=1<< (element_size-1);

Tmp (1) RYZHEMHLIHEE

Tmp (2i+1)=Vz (2i+l)<<element_size-Vx (2i+1) *Vy (21) *2+round; i=0

Tmp (21)=Vz (21) <<element_size+Vx (2i+1) *Vy (2i+1) *2+round; 1=0:

: (number/2-1)

(number/2-1)

e int8x16_t vrmulxsai_s8_rs(int8x16_t, int8x16_t, int8x16_t, const int)

e intl6x8_t vrmulxsai_sl6_rs(intl6x8_t, intlox8_t, intl6x8_t, const

e int32x4_t vrmulxsai_s32_rs(int32x4_t, int32x4_t, int32x4_t, const

int)

int)

>>> RHEYH: WEW KT W E BRI AR R E BT FEN
&k Vz,Vx,Vy,index & 4 NE#H, FH vz ZREE
round=1<< (element_size-1);

Tmp (21i+1)=Vz (2i+1l)<<element_size-Vx (2i+1) *Vy (2index) *2+round;

End i=0: (number-1)
(G WA AR 2R JE #EAT)

index WWEE 0 ~ (128/(element_size*2) -1)

i=0: (number/2-

—1)
Tmp (21)=Vz (2i)<<element_size+Vx (2i+1) *Vy (2index+1) *2+round; i=0: (number/2-1)
Tmp (1) REGEFHLHHE
If Tmp(i)>2"(2*element_size-1)-1Vz(i)= 2" (element_size-1)-1;
Else if Tmp(i)<-2"(2*element_size-1)
Vz (1)= -2" (element_size-1);
Else Vz (i)=Tmp (i) [2*element_size-1:element_sizel; (B3 B & B W &4
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vremul.t.rs

e int8x16_t vrcmul_s8_rs(int8x16_t,
e intl6x8_t vrcmul_sl6_rs(intl6x8_t,

e int32x4_t vrcmul_s32_rs(int32x4_t,

®
]
ok

int8x16_t)
int16x8_t)

int32x4_t)

Z %% 800 %% CPU 412

>>> BHHH: AHRE
B® vx, vy ZEASH, vz BREE
round=1<<element_size-1
Tmp (21+1)=Vx (21)*Vy (2i+1) *2+Vx (2i+1) *Vy (21) *2+round;
1i=0: (number/2-1)
Tmp (21)=Vx (21) *Vy (21) *2-Vx (21+1) *Vy (21i+1) *2+round;
i=0: (number/2-1)
Tmp (1) REEHHLIHEE
If Tmp(i)>2"(2*element_size-1)-1Vz(i)= 2" (element_size-1)-1;
Else if Tmp(i)<-2"(2*element_size-1)
Vz (i)= -2" (element_size-1);
Else Vz (i)=Tmp (i) [2*element_size-1l:element_size]; (BT A/ B4 R0 & 3 )
End

(¥E: o AFnd 1 A An s #E4T)

1=0: (number-1)

vrcmula.t.e

e intl6x16_t vrcmula_s8_e(intl6xl16_t, int8xl16_t, int8xl16_t, const int)

e int32x8_t vrcmula_sl6_e (int32x8_t, intlé6x8_t, intlé6x8_t, const int)

e int64x4_t vrcmula_s32_e(int64x4_t, int32x4_t, int32x4_t, const int)

>>> RBYPH: EEREEBYT LR
Bi& vz, Vx,Vy,imm £ 4 NE#, FE vz REREE
Vz (41i+3:41+42)=Vz (41+3:41i+2) + ((Vx(21)*Vy(2i+1))>>imm) +
—imm) ;
i=0: (number/2-1) (&)
Vz (41+1:41)=Vz (4i+1:4i) +

((Vx(21) *Vy (21i))>>imm) + ((-Vx(2i+1)*Vy (2i+1))>>

((Vx (2141) *Vy (21))>>

—imm) ;
i=0: (number/2-1) (5£#8)
EHREERRULHBERHRATEAEY, BEM  imm=0~15
vremulce.t.rs
e int8x16_t vrcmulc_s8_rs(int8xl16_t, int8xl6_t)
e intl16x8_t vrcmulc_sl6_rs(intl6x8_t, intl6x8_t)
e int32x4_t vrcmulc_s32_rs(int32x4_t, int32x4_t)

KA 1.7
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(@ FsLE =% %% 800 %3l CPU Hi2

>>> BHGH: AHHEHRE conj (x) *y
i vx, vy RRASEK, vz RREME
round=1<<element_size-1
Tmp (21+1)=Vx (21) *Vy (21+1) *2-Vx (21+1) *Vy (21) *2+round;
i=0: (number/2-1)
Tmp (21)=Vx (21) *Vy (21) *2+Vx (2i+1) *Vy (2i+1) *2+round;
i=0: (number/2-1)
Tmp (1) REEF LM E
If Tmp(i)>2"(2*element_size-1)-1Vz (i)= 2" (element_size-1)-1;
Else if Tmp(i)<-2"(2*element_size-1)
Vz (i)= -2" (element_size-1);
Else Vz (i)=Tmp (i) [2*element_size—-l:element_size]; (BUSR A / W 45 B W & #40)
End i=0: (number-1)

(i af R R e #AT)

vrcmulca.t.e

e intl16x16_t vrcmulca_s8_e(intl6xl1l6_t, int8xl1l6_t, int8xl16_t, const int)
e int32x8_t vrcmulca_sl6_e (int32x8_t, intl6x8_t, intl6x8_t, const int)

e int64x4_t vrcmulca_s32_e(int64x4_t, int32x4_t, int32x4_t, const int)

>>> RHEH: EEFEREABY LR A0

B#& vz, Vx,Vy,imm & 4 MSEK, FR vz ZEEE

Vz (41+3:41+2)=Vz (41+3:41i+2) + ((Vx(21)*Vy(2i+1))>>imm4) + ((-Vx(2i+1)*Vy(21))>
—>imm4) ;

i=0: (number/2-1) (G20

Vz (4i+1:41)=Vz (4i+1:41i) + ((Vx(21)*Vy(21i))>>imm4d) + ((Vx(2i+1)*Vy(2i+1))>>
—imm4) ;

i=0: (number/2-1) (z2#R)

ABRELHRRELIEEEHTEIAREY, BEM  imm=0~15

vremuln.t.rs

e int8x16_t vrcmuln_s8_rs(int8x16_t, int8x16_t)
e intl16x8_t vrcmuln_sl6_rs(intl6x8_t, intl6x8_t)

e int32x4_t vrcmuln_s32_rs(int32x4_t, int32x4_t)

>>> BHRUH: BERARE (-x)*y
B#® vx, vy REASH, vz BRREE
round=1<<element_size-1
Tmp (2i+1)= -Vx(21)*Vy (2i+1) *2-Vx (21i+1) *Vy (21) *2+round;
i=0: (number/2-1)
Tmp (21)=-Vx (21) *Vy (21) *2+Vx (21+1) *Vy (2i+1) *2+round;

Qi¥iE3)
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(@ FsLE =% %% 800 %3l CPU Hi2

(8 L10)
i=0: (number/2-1)
Tmp (i) REEHHLHMEE
If Tmp(i)>2"(2*element_size-1)-1Vz(i)= 2" (element_size-1)-1;
Else if Tmp(i)<-2" (2*element_size-1)
Vz (i1)= -2" (element_size-1);
Else Vz (i)=Tmp (i) [2*element_size-1l:element_size]; (BUSR AR / 98 2 R By & 34
End 1=0: (number-1)
(AR 1R fn R E #EAT)
vrcemulna.t.e
e intl16x16_t vrcmulna_s8_e(intl6x16_t, int8xl16_t, int8x16_t, const int)
e int32x8_t vrcmulna_sl6_e (int32x8_t, intl6x8_t, intl6x8_t, const int)
e int64x4_t vrcmulna_s32_e(int64x4_t, int32x4_t, int32x4_t, const int)
>>> BEWRH: EHEBMARKAHYT L E
Bi% vz, Vx,Vy,immd £ 4 MEHK, FER vz ZREE
Vz (41+3:41+42)=Vz (4i+3:41+2) + ((-Vx(21)*Vy(2i+1l))>>imm4) + ((-
VX (2141) *Vy (21i))>>imm4) ;
i=0: (number/2-1) (&)
Vz (4i+1:41)=Vz (4i+1:41) + ((-Vx(21)*Vy(21)>>imm4) + ((Vx(2i+1)*Vy(2i+1))>>
—immd4) ;
i=0: (number/2-1)  (£3F)
EHRFEERRULHBERHATEAEY, BEM imm=0~15
vremulen.t.rs
e int8x16_t vrcmulcn_s8_rs(int8xl6_t, int8xl16_t)
e intl16x8_t vrcmulcn_sl1l6_rs(intl16x8_t, intl16x8_t)
e int32x4_t vrcmulcn_s32_rs(int32x4_t, int32x4_t)
>>> BEHHA: EHREWHPATE (-conj(x)*y
Bi&k vx, vy REANSHK, vz REEE
round=1<<element_size-1
Tmp (21i+1)= -Vx(21)*Vy (2i+1) *2+Vx (21i+1) *Vy (21) *2+round;
1i=0: (number/2-1)
Tmp (21)= -Vx (21) *Vy (21) *2-Vx (21+1) *Vy (2i+1) *2+round;
i=0: (number/2-1)
Tmp (i) fREEH LG E
If Tmp(i)>2"(2*element_size-1)-1Vz(i)= 2" (element_size-1)-1;
Else if Tmp(i)<-2" (2*element_size-1)
Vz (i)= -2" (element_size-1);
(o akEs)
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(@ FsLE B=% %% 800 %3] CPU Hi2

(8E 170)
Else Vz (i)=Tmp (i) [2*element_size—-l:element_sizel; (BRI A / k48 3% Hy | 32
End i=0: (number—-1)
(E: AR 1R A0 IR #EAT)
vremulcna.t.e
e intl6x16_t vrcmulcna_s8_e(intle6ox16_t, int8x16_t, int8x16_t, const int)
e int32x8_t vrcmulcna_sl6_e (int32x8_t, intl6x8_t, intl6x8_t, const int)
e int64x4_t vrcmulcna_s32_e(int64x4_t, int32x4_t, int32x4_t, const int)
>>> BEWH: EREWRAREAHT LR
B#& vz, Vx,Vy,imm4 £ 4 NHH, FHR vz 2REE
Vz (41i+3:41+42)=Vz (4i+3:41i+2) + ((-Vx(21)*Vy(2i+1l))>>imm4) + ((Vx(21i+1)*Vy (21))>
—>imm4) ;
i=0: (number/2-1) (JE#)
Vz (4i+1:41)=Vz (4i+1:41) + ((=Vx(21i)*Vy(21))>>imm4)+ ((-Vx(2i+1)*Vy(2i+1))>>
—immd4) ;
i=0: (number/2-1) (£
ERREGERRYULHBEEHATEALEY, BEM imm=0~15

3.6.6.3 ERUBE . BIBOFJi. e fRE DG T ME LR A
vrecpe.t && vrecps.t

e sat8x16_t vrecpe_s8(sat8xl1l6_t)

e satl6x8_t vrecpe_sl6(satl6x8_t)

e sat32x4_t vrecpe_s32(sat32x4_t)

* usat8x16_t vrecpe_u8 (usat8xl6_t)
e usatl6x8_t vrecpe_ulb (usatle6x8_t)

e usat32x4_t vrecpe_u32 (usat32x4_t)

>>> BHEPH: WETLEIEHK
Bk vx BRBH, vz REEE
Vz (1) = 1/ (Vx (1)) 1=0: (number-1)

(B E vx (i) HBEI%MHE)

e sat8xl16_t vrecps_s8(sat8xl6_t, sat8xl6_t)

e satl6x8_t vrecps_slb6(satleox8_t, satl6x8_t)

e sat32x4_t vrecps_s32(sat32x4_t, sat32x4_t)

e usat8xl6_t vrecps_u8(usat8x16_t, usat8xl6_t)

e usatl6x8_t vrecps_ulb6(usatleox8_t, usatleox8_t)
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B=E

e usat32x4_t vrecps_u32(usat32x4_t, usat32x4_t)

Z %% 800 %% CPU 412

>>> BHWH: mEAHEL
Bi% vx, vy £ 2 MEAD, vz ZREME
Vz (i) = 2 — Vx(1i) * Vy(1i)

1=0: (number-1)

vrsqrte.t && vrsqrts.t

e sat8x16_t vrsqgrte_s8(sat8xl16_t)

e satl6x8_t vrsqgrte_sl6(satl6x8_t)

e sat32x4_t vrsqgrte_s32 (sat32x4_t)

e usat8xl6_t vrsqgrte_u8 (usat8x16_t)
e usatl6x8_t vrsqgrte_ul6 (usatl6x8_t)

e usat32x4_t vrsqgrte_u32 (usat32x4_t)

>>> HHWH: HELREAREFF
&k vx BEH, vz RREE
Vz(i) »  i=0:

(Bt vx (1)

(number-1)

W BB 7 ()

e sat8x16_t vrsqgrts_s8(sat8xl16_t, sat8xl6_t)

e satl6x8_t vrsqgrts_sl6(satlox8_t, satlé6x8_t)

e sat32x4_t vrsqrts_s32(sat32x4_t, sat32x4_t)

e usat8xl6_t vrsqgrts_u8(usat8xl6_t, usat8xl16_t)
e usatl6x8_t vrsqgrts_ul6(usatl6x8_t, usatleéx8_t)

e usat32x4_t vrsqgrts_u32 (usat32x4_t, usat32x4_t)

>>> FHHH
Bi% vx, vy BWASE, vz REREE
Vz (i) = 1.5+ ((=Vx(1)*Vy(i))/2)

i=0: (number-1);

vexpe.t

e sat8xl6_t

vexpe_s8 (sat8x16_t)

.

satl6x8_t

sat32x4_t

vexpe_sl6(satl6x8_t)

vexpe_s32 (sat32x4_t)
e usat8xl6_t vexpe_u8 (usat8xl6_t)
e usatl6x8_t vexpe_ulb (usatlox8_t)

e usat32x4_t vexpe_u32 (usat32x4_t)

>>> RHPH: HETEH e HIFHE
B vx REAN, vz REEE
Vz (1) ~ e (Vx(i))

(RFHE vx(i) W e FHEHKME)

1i=0: (number-1)
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3.6.6.4 HEIIRAIIRA

vsht.t

e int8x16_t wvsht_s8 (int8x16_t, int8x16_t)

e intl16x8_t wvsht_sl16 (intl6x8_t, intl6x8_t)

e int32x4_t vsht_s32 (int32x4_t, int32x4_t)

e int64x2_t vsht_s64 (int64x2_t, int64x2_t)

e uint8x16_t vsht_u8 (uint8xl6_t, uint8xl6_t)

e uintl6x8_t vsht_ul6 (uintl16x8_t, uintl6x8_t)

e uint32x4_t vsht_u32 (uint32x4_t, uint32x4_t)

e uint64x2_t vsht_u64 (uint64x2_t, uint64x2_t)

$B=E %800 K3l CPU iz

>>> BHEUH: HELH

B vx, vy 5%, vz REEME, U/S BEFFTM

if Vy (i) [7:01>0, Vz (i)=Vx(1)<<Vy (i) [7:0];

else Vz (1)=Vx(i)>>|Vy (1) [7:011; 1i=0: (number-1)

W vy BMTE Vy (1) FEMK 8-bit K vy (1) [7:0] EARFTBRMLEI]
T U, EBAEBER, T s, EBAEAEH,;

vsht.t.s

e int8x16_t vsht_s8_s (int8xl6_t, int8xl6_t)

e intl16x8_t vsht_sl6_s (intl16x8_t, intl16x8_t)

e int32x4_t vsht_s32_s (int32x4_t, int32x4_t)

e int64x2_t vsht_s64_s (int64x2_t, int64x2_t)

e uint8x16_t wvsht_u8_s (uint8xl16_t, uint8xl6_t)

e uintl16x8_t vsht_ulé6_s (uintl6x8_t, uintlé6x8_t)

e uint32x4_t vsht_u32_s (uint32x4_t, uint32x4_t)

e uint64x2_t vsht_u64_s (uinto64dx2_t, uint64x2_t)

5l;

>>> HHRH: mERFTLHE

B vx, vy RWASH, vz RREE, U/s EFEFL
if Vy (i) [7:0]>0, Vz(i)=sat (Vx(i)<<Vy (i) [7:01);
else Vz (i)=Vx(i)>>|Vy(i)[7:0]1;

i=0: (number-1) vy EAMTE Vy (1) FHAK 8-bit i vy (i) [7:0] EAAKEHMLE

sat REEE LR THABEBERZT S, HFRE /s Ki h 4 R84 A0 L 8y & R SR AME

T U, EBAEBREH, AT S, AHAEAEH
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@ F47 %

vsht.t.r

]
ok

e int8x16_t vsht_s8_r (int8xl6_t, int8xl6_t)

e intl16x8_t vsht_sl6_r (intl6x8_t, intl16x8_t)

e int32x4_t vsht_s32_r (int32x4_t, int32x4_t)

e int64x2_t vsht_s64_r (int64x2_t, int64x2_t)

e uint8x16_t wvsht_u8_r (uint8x16_t, uint8xl6_t)

e uintl16x8_t vsht_ul6_r (uintl6x8_t, uintlé6x8_t)

e uint32x4_t vsht_u32_r (uint32x4_t, uint32x4_t)

e uint64x2_t vsht_u64_r (uint64x2_t, uint64dx2_t)

Z %% 800 %% CPU 412

>>> FHHWH: ME round £

=F

% vx, vy ZFASHK, vz BRREME, U/s BEFH
If Vy(i)[7:0]==0, round=0;

else round=1<<(-Vy(i) [7:0]1-1);

end

if Vy (i) [7:0]>0, Vz(i)=Vx(1)<<Vy (i) [7:0];
else Vz(i)=(Vx(i)+round)>>|Vy (i) [7:0]1]; 1=0: (number-1)

Dhovy BATE vy (1) PR 8-bit K vy (1) [7:0] ARRHTHMLRI
XT U, EHAEEEY, XT S, ABAFREH;

vsht.t.rs

e int8x16_t vsht_s8_rs (int8xl16_t, int8xl6_t)

e intl6x8_t vsht_sl6_rs (intl6x8_t, intl6x8_t)

e int32x4_t vsht_s32_rs (int32x4_t, int32x4_t)

e int64x2_t vsht_s64_rs (int64x2_t, int64x2_t)

e uint8x16_t vsht_u8_rs (uint8x16_t, uint8xl6_t)

e uintl16x8_t vsht_ul6_rs (uintl6x8_t, uintl16x8_t)

e uint32x4_t vsht_u32_rs (uint32x4_t, uint32x4_t)

e uint64x2_t vsht_u64_rs (uint64x2_t, uint64x2_t)

>>> FHEH: mEEF round

Bk vx, vy EWMSHK, vz ZEREME, U/s RSN

If Vy(i)[7:0]==0, round=0;

else round=1<<(-Vy(i) [7:0]1-1);

end

if Vy (i) [7:0]>0, Vz(i)=sat (Vx(i)<<Vy (i) [7:01);

else Vz(i)=(Vx(i)+round)>>|Vy (i) [7:0]1]; 1i=0: (number-1)

Poovy BATE vy (i) PHK 8-bit B vy (i) [7:0] ARKEHLEI

sat REEETRUFRABABERZREE, HFRE U/s Kt 4 R4 M8 & AR ANME
XF U, AHANEBRES, 4T s, AHANEAEHR
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vshl.t && vshli.t

e int8x16_t
e intl6x8_t
e int32x4_t

e int64x2_t

=E Z$# 800 3 CPU %

vshl_s8 (int8x16_t, int8x16_t)
vshl_sl16 (intl6x8_t, intl6x8_t)
vshl_s32 (int32x4_t, int32x4_t)

vshl_s64 (int64x2_t, int64x2_t)

e uint8x16_t vshl_u8 (uint8x16_t, uint8x16_t)

e uintl1l6x8_t vshl_ul6 (uintl6x8_t, uintl6x8_t)

e uint32x4_t vshl_u32 (uint32x4_t, uint32x4_t)

e uint64x2_t vshl_u64 (uint64x2_t, uint64x2_t)

A vy

>>> RBHH: HEFFERLD
B& vx, vy ZEEASH, vz REEME, u/s REEMR
Vz (i) =

HFNTLE Vy (i) PHME 8-bit #HIE vy (1) [7:0] ALK EHMLES];

Vx (1) <<Vvy (1) [7:01 ; 1=0: (number-1)

e int8x16_t
e intl6x8_t
e int32x4_t

e int64x2_t

vshli_s8 (int8x16_t, const int)
vshli_s16 (intl6x8_t, const int)
vshli_s32 (int32x4_t, const int)

vshli_s64 (int64x2_t, const int)

e uint8x16_t vshli_u8 (uint8xl16_t, const int)

e uintl16x8_t vshli_ul6 (uintl6x8_t, const int)

e uint32x4_t vshli_u32 (uint32x4_t, const int)

e uint64x2_t vshli_u64 (uint64x2_t, const int)

>>> BHWH: MEILHHKEH
Bi% vx,imm ZE NS, vz BRREME

Vz (1) =Vx (1) <<imm; i=0: (number-1)
imm WEEE 0 ~ element_size-1

vshl.t.s && vshli.t.s

e int8x16_t
e intl6x8_t
e int32x4_t

e int64x2_t

vshl_s8_s (int8xl6_t, int8xl6_t)
vshl_sl6_s (intl16x8_t, intl16x8_t)
vshl_s32_s (int32x4_t, int32x4_t)

vshl_s64_s (int64x2_t, int64x2_t)

e uint8x16_t vshl_u8_s (uint8x16_t, uint8x16_t)

e uintl16x8_t vshl_ul6_s (uintl6x8_t, uintlé6x8_t)

e uint32x4_t vshl_u32_s (uint32x4_t, uint32x4_t)

e uint64x2_t vshl_u64_s (uint6dx2_t, uint6dx2_t)

KA 1.7

Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved.

69




@ T8 "

]
ok

Z %% 800 %% CPU 412

>>> RHEGH: HEFFREHR LA
& vx, vy WS, vz REEME, U/s ZFF
signed=(T==5); (RETFE U/s KA %EH)
Max=signed? 2" (element_size-1)-1: 2" (element_size)-1;
Min=signed? -2" (element_size-1):0;
If (Vx(1)<<Vy (i) [7:0])>Max Vz (1) =Max;
Else 1if (Vx(1)<<Vy (1) [7:0])<Min Vz (i)=Min;
Else Vz (i)= Vx(1)<<Vy (1) [7:0]; 1i=0: (number-1)
Wovy EATE vy (1) FHMK 8-bit B vy ) [7:0) ARBEEBLEI;

e int8x16_t vshli_s8_s (int8x16_t, const int)

e intl16x8_t wvshli_sl16_s (intl6x8_t, const int)

e int32x4_t wvshli_s32_s (int32x4_t, const int)

e int64x2_t vshli_s64_s (int64x2_t, const int)

e uint8x16_t wvshli_u8_s (uint8xl16_t, const int)
e uintl16x8_t vshli_ul6_s (uintl6x8_t, const int)
e uint32x4_t vshli_u32_s (uint32x4_t, const int)

e uint64x2_t vshli_u64_s (uint64x2_t, const int)

>>> RHAYH 1w &SRB BBV e
& Vx,imm ERHANEEK, vz RREEE
signed=(T==5); (RETE U/s KEB%EH)
Max=signed? 2" (element_size-1)-1: 2" (element_size)-1;
Min=signed? -2" (element_size-1):0;

If (Vx(1)<<imm)>Max Vz (1) =Max;

Else 1if (Vx(1)<<imm)<Min Vz (i)=Min;
Else Vz (1)= Vx(1i)<<imm; 1i=0: (number-1)
imm WIEEE 0 ~ element_size-1

vshli.t.e

e intl6xl16_t vshli_s8 e (int8x16_t, const int)
e int32x8_t wvshli_sl16_e (intl6x8_t, const int)
e int64x4_t vshli_s32_e (int32x4_t, const int)
e uintl6x16_t vshli_u8_e (uint8x16_t, const int)
e uint32x8_t wvshli_ul6_e (uintl6x8_t, const int)

e uint64x4_t vshli_u32_e (uint32x4_t, const int)

>>> RHEUH: HEY RINKLH
Bk vx, imm EWRMSHK, vz BREE, U/s BEHFFM
Vz (21i+1,21i)=extend (Vx (1)) <<imm; i=0: (number—-1)
extend ¥TLEMRE U/s FERANRBET 2 £

imm WIEEEZ 0 ~ element_size*2-1
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vshr.t && vshri.t

e int8x16_t vshr_s8 (int8x16_t, int8x16_t)

e intl6x8_t vshr_sl16 (intl6x8_t, intl6x8_t)
e int32x4_t vshr_s32 (int32x4_t, int32x4_t)
e int64x2_t vshr_s64 (int64x2_t, int64x2_t)

e uint8x16_t vshr_u8 (uint8xl6_t, uint8xlo_t)

e uintl1l6x8_t vshr_ul6 (uintl16x8_t, uintl6x8_t)

e uint32x4_t vshr_u32 (uint32x4_t, uint32x4_t)

e uint64x2_t vshr_u64 (uint64x2_t, uint64x2_t)

B=E

Z %% 800 %% CPU 412

>>> BHEURHA: HEFFEBLH

Vz (1)=Vx (1)>>Vy (i) [7:0]
bvy BAMTE Vy (1)
SF U, AEBAEEEH, ST s, EBAEKREH

; 1i=0: (number-1)

Bi% vx, vy BWANEH, vz BREME, U/s ZFFI

FHAE 8-bit HIE Vy (i) [7:0) MEALKF SR LT ;

e int8x16_t vshri_s8 (int8x16_t, const int)

e int16x8_t vshri_sl16 (intl6x8_t, const int)

e int32x4_t vshri_s32 (int32x4_t, const int)

e int64x2_t vshri_s64 (int64x2_t, const int)

e uint8x16_t vshri_u8 (uint8xl16_t, const int)

e uintl16x8_t vshri_ul6 (uintl6x8_t, const int)

e uint32x4_t vshri_u32 (uint32x4_t, const int)

e uint64x2_t vshri_u64 (uint64x2_t, const int)

>>> RBWH: HELHNEAEH
B vx, imm EWNEHK, vz RREE, U/S
Vz (1)=Vx (i) >>imm;
T U, ABABEELER, XT s, ABAHEREH

imm WEEZ 1 ~ element_size

i=0: (number-1)

P A

y

vshr.t.r && vshri.t.r

e int8x16_t vshr_s8_ r (int8xl16_t, int8x16_t)

e intl6x8_t vshr_sl6_r (intl6x8_t, intl6x8_t)

e int32x4_t vshr_s32_r (int32x4_t, int32x4_t)

e int64x2_t vshr_s64_r (int64x2_t, int64x2_t)

e uint8x16_t vshr_u8_r (uint8x16_t, uint8x16_t)

e uintl16x8_t vshr_ulé6_r (uintl6x8_t, uintlé6x8_t)

e uint32x4_t vshr_u32_r (uint32x4_t, uint32x4_t)
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e uint64x2_t vshr_u64d_r

(uint64x2_t, uintoedx2_t)

Z %% 800 %% CPU 412

]
ok

>>> HHWH: HEFFHEEHE round
B vk, vy BEWASH, vz RREME, U/s BFFML
If Vy(i)[7:0]==0,

=

round =0;
else round=1<<(Vy (i) [7:0]-1);
Vz (1)=(Vx (i) +round)>>Vy (i) [7:0];
1i=0: (number-1)
Woovy EATE Vy (i)
T U, ABAEBEELER, XT s, ABAHEREH

T 8-bit HIE Vy (i) [7:0) HEAXLKEESHMLET];

int8x16_t wvshri_s8 r (int8x16_t, const int)

int16x8_t vshri_sl6_r (intl1l6x8_t, const int)
int32x4_t vshri_s32_r (int32x4_t, const int)
int64x2_t vshri_s64_r (int64x2_t, const int)

uint8x16_t vshri_u8_r (uint8x16_t, const int)

uintl6x8_t vshri_ulé6_r (uintl6x8_t, const int)

uint32x4_t vshri_u32_r (uint32x4_t, const int)

uint64x2_t vshri_u64_r (uint64x2_t, const int)

>>> BHEHH: AELIHHEBR round
B#& Vx,imm EWANEEK, vz RREEE, U/s REFFH

round=1<< (imm-1);Vz (i)=(Vx (i) +round)>> imm) ;
T U, EBAEBEH, IT s, ABAEAEH
imm WEEE 1 ~ element_size

i=0:

(number-1)

vshri.t.l

int16x8_t vshri_sl16_1 (intl6x8_t, const int)

int32x4_t vshri_s32_1 (int32x4_t, const int)

int64x2_t vshri_s64_1 (int64x2_t, const int)

uint16x8_t wvshri_ulé6_1 (uintl6x8_t, const int)

uint32x4_t vshri_u32_1 (uint32x4_t, const int)

uint64x2_t vshri_u64_1 (uint64x2_t, const int)

>>> BHGH: WEILHBABIES
Bi% Vx,imm EHASH, vz RREME, U/S ZAF
Tmp (1) =(Vx (1) >> imm) [element_size/2-1:0];
Vz (1) ={Tmp (2i+1), Tmp (21) }; 1i=0: (number/2-1)

(BERKT vz HifE 64bit)

T U, ABAEBREY, AT s, ABAFAREHR

imm WEEE 1 ~ element_size

1i=0: (number-1)

(BLE R K4 2)
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vshri.t.Ir

e intl6x8_t vshri_sl1l6_1lr (intl6x8_t, const int)
e int32x4_t vshri_s32_1lr (int32x4_t, const int)
e int64x2_t vshri_s64_lr (int64x2_t, const int)
e uintl16x8_t vshri_ul6_lr (uintl6x8_t, const int)
e uint32x4_t vshri_u32_1lr (uint32x4_t, const int)

e uint64x2_t vshri_u64_lr (uint64x2_t, const int)

>>> BEHH: HELHHEH round FUEE
B# vx,imm BWASH, vz REEME, U/S REFL
round=1<< (imm) ;
Tmp (1) =((Vx (1) +round)>> (imm+1)) [element_size/2-1:0]; 1i=0: (number-1)
(B R W RHH )
Vz (1)={Tmp (2i+1),Tmp (21) }; 1=0: (number/2-1)
(HEHTF vz #fk 64bit)
T U, ABAEEER, XT s, ABARAESR

oimm HWEEZ 1 ~ element_size

vshri.t.Is

e intl6x8_t vshri_sl1l6_1s (intl6x8_t, const int)
e int32x4_t vshri_s32_1s (int32x4_t, const int)
e int64x2_t vshri_s64_1ls (int64x2_t, const int)
e uintl16x8_t vshri_ul6_1ls (uintl6x8_t, const int)
e uint32x4_t vshri_u32_1s (uint32x4_t, const int)

e uint64x2_t vshri_u64_1ls (uint64x2_t, const int)

>>> AU wE SR BOE B BUR e
¥ Vx, imm ZWAMSHK, V2 RREME, U/s RETM
signed=(T==S); (RFETLE U/s KA &)
Max=signed? 2" (element_size/2-1)-1: 2" (element_size/2)-1;
Min=signed? -2" (element_size/2-1): 0;
If (Vx(i)>> imm)>Max Tmp (1) =Max;

Else 1if (Vx(i)>> imm)<Min Tmp (1) =Min;

Else Tmp (i)=(Vx(i)>> imm) [element_size/2-1:0]; (B2 B k32
End 1i=0: (number-1)

Vz (1) ={Tmp (2i+1), Tmp (2i) }; i=0: (number/2-1) (RHKT vz #1K 64bit)
HT U, ABAEEEH, IT s, ABAEAREH

imm WEERZ 1 ~ element_size
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vshri.t.Irs

e intl6x8_t vshri_sl6_1rs
e int32x4_t vshri_s32_1rs
e int64x2_t vshri_s64_1rs
e uintl16x8_t vshri_ul6_1lrs
e uint32x4_t vshri_u32_1rs

e uint64x2_t vshri_u64_1lrs

(intl16x8_t,
(int32x4_t,

(int64x2_t,

const int)
const int)
const 1int)
(uint16x8_t, const int)
(uint32x4_t, const int)

(uint64x2_t, const int)

Z %% 800 %% CPU 412

>>> BHHH: HEIHEELEH

round Bk 417w

B Vx,imm EHNSH, vz BREME, U/s ZEFM
(RFETE U/s KAHEHF)

2"~ (element_size/2)-1;

round=1<< (oimm-1); signed=(T==S);

Max=signed? 2" (element_size/2-1)-1:

Min=signed? -2" (element_size/2-1): 0;

If ((Vx(1i)+round)>> oimm)>Max Tmp (1) =Max;

Else if ((Vx (1) +round) >> oimm) <Min Tmp (i) =Min;

Else Tmp(i)=((Vx(1i)+round)>> oimm) [element_size/2-1:0];

End
Vz (1)={Tmp (2i+1),Tmp (21) }; 1=0: (number/2-1)
NTF U, EBAEEELEH, T s, ABAEAEH

oimm WEEZ 1 ~ element_size

1i=0: (number-1)

(B & R

(BB F vz #fK 64bit)

vshria.t

e int8x16_t vshria_s8 (int8x16_t, int8x16_t, const int)

e intl6x8_t vshria_sl16 (intl6x8_t, intl6x8_t, const int)
e int32x4_t vshria_s32 (int32x4_t, int32x4_t, const int)
e int64x2_t vshria_s64 (into4dx2_t, int64x2_t, const int)

e uint8x16_t vshria_u8 (uint8x16_t, uint8x16_t, const int)

e uintl16x8_t vshria_ul6 (uintlé6x8_t, uintl6x8_t, const int)
e uint32x4_t vshria_u32 (uint32x4_t, uint32x4_t, const int)
e uint64x2_t vshria_u64 (uint64x2_t, uint64x2_t, const int)

>>> RHEUH: mELNKAH R
B vz, Vvx, inn £ 3 MEK, FH vz ZREE, U/S RFFM
Vz (1)=Vz (i) +(Vx(i)>> imm) ;
T U EBABEEY, 4T s, AHAEREY

imm WEEE 1 ~ element_size

i=0: (number-1)

vshria.t.r

e int8x16_t vshria_ s8_ r (int8x16_t, int8x16_t, const int)
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-5

e intl6x8_t vshria_sl6_r (intl6x8_t, intl6x8_t, const int)

e int32x4_t vshria_s32_r (int32x4_t, int32x4_t, const int)

e int64x2_t vshria_s64_r (int64x2_t, int64x2_t, const int)

e uint8x16_t vshria_u8_r (uint8xl6_t, uint8xl16_t, const int)

e uintl16x8_t vshria_ul6_r (uintl16x8_t, uintl6x8_t, const int)

e uint32x4_t vshria_u32_r (uint32x4_t, uint32x4_t, const int)

e uint64x2_t vshria_u64_r (uint64x2_t, uint64x2_t, const int)

Z %% 800 %% CPU 412

>>> YA :

&k vz, vx,imm & 3 NEHK, FH vz REEME, U/S RSN
round=1<<(imm-1);Vz (1i)=Vz (i) + ((Vx (i) +round)>> imm) ;
HT U, EBAEBBAEY, XT s, FBAHAEH

imm WEEE 1 ~ element_size

i=0:

(number—-1)

vexh.t && vexl.t

e int8x16_t vexh_s8 (int8x16_t, int8x16_t, int)

e intl16x8_t vexh_sl1l6 (intl6x8_t, intl6x8_t, int)

e int32x4_t vexh_s32 (int32x4_t, int32x4_t, int)

e int64x2_t vexh_s64 (int64x2_t, int64x2_t, int)

e uint8x16_t vexh_u8 (uint8x16_t, uint8x16_t, unsigned)

e uintl16x8_t vexh_ul6 (uintle6x8_t, uintl6x8_t, unsigned)

e uint32x4_t vexh_u32 (uint32x4_t, uint32x4_t, unsigned)

e uint64x2_t vexh_u64 (uint64x2_t, uint64x2_t, unsigned)

>>> HHWH: HELHNFEEHI round Rip
Bi& vz, vx, vy REZH, FE vz RREME, U/S BFFMH
imml=ry[5:0]; dimm2=ry[11:6];

i=0: (number-1)

element_size > imm2 > imml > 0

Vz (1)={Vx (1) [imm2:imml1],Vz (i) [element_size+imml-imm2-2:0]};

e int8x16_t vexl_s8 (int8x16_t, int8x16_t, int)

e intl16x8_t vexl_sl1l6 (intl6x8_t, intl6x8_t, int)

e int32x4_t vexl_s32 (int32x4_t, int32x4_t, int)

e int64x2_t vexl_s64 (int64x2_t, int64x2_t, int)

e uint8x16_t vexl_u8 (uint8x16_t, uint8x16_t, unsigned)

e uintl16x8_t vexl_ul6 (uintl6x8_t, uintl6x8_t, unsigned)

e uint32x4_t vexl_u32 (uint32x4_t, uint32x4_t, unsigned)

e uint64x2_t vexl_u64 (uint64x2_t, uint64x2_t, unsigned)
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>>> BHEUH: WEEHLHEHN
B vz, Vvx, ry REHK, AW vz ZREME, v/s REFM
imml=ry[5:0]; dimm2=ry[11:6];
Vz (1)={Vz (i) [element_size-1: imm2-imml+1], Vx (i) [imm2:imml]};
i=0: (number-1)

element_size > imm2 > imml > 0

3.6.6.5 MRIFEH) MOV), JLEERM. PiEHRA
vmtvr.t.1

e int8x16_t vmtvr_s8_1 (int8x16_t, char, const int)

e intl16x8_t vmtvr_sl16_1 (intl6x8_t, short, const int)

e int32x4_t vmtvr_s32_1 (int32x4_t, int, const int)

e uint8x16_t vmtvr_u8_1 (uint8xl16_t, unsigned char, const int)

e uintl16x8_t vmtvr_ulé6_1 (uintléx8_t, unsigned short, const int)

e uint32x4_t vmtvr_u32_1 (uint32x4_t, unsigned int, const int)

>>> BEHA: WEETRE R
B Vz,rx,index RE=Z/NEH, FH vz REEE, U/S B
Vz (index)=Rx [element_size-1:0], HELTEALL
Index JEE A 0~ (128/element_size -1)

vmtvr.t.2

e int8x16_t vmtvr_s8_2 (int8x16_t, long long, const int)

e intl6x8_t vmtvr_sl16_2 (intl6x8_t, long long, const int)

e int32x4_t vmtvr_s32_2 (int32x4_t, long long, const int)

e uint8xl16_t vmtvr_u8_2 (uint8xl16_t, long long, const int)
e uintl16x8_t vmtvr_ulé6_2 (uintléx8_t, long long, const int)

e uint32x4_t vmtvr_u32_2 (uint32x4_t, long long, const int)

>>> BHEWH: HENTEE R
B# Vz,rx,index ZZ=NHH, FB vz RREE, U/S BF S

Vz (index)=Rx[element_size-1:0], Vz (index+1)=Rx[element_size-1+32:32], KRTEN
5
Index JEE % 0~ (128/element_size -2)
vmfvr.t
e int vmfvr_s8 (int8x16_t, const int)
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e int vmfvr_sl16 (intl6x8_t, const int)

e int vmfvr_s32 (int32x4_t, const int)

e unsigned int vmfvr_u8 (uint8x16_t, const int)
e unsigned int vmfvr_ulé6 (uintl6x8_t, const int)

e unsigned int vmfvr_u32 (uint32x4_t, const int)

>>> BEWH: MEFHR
Bi% vx,index & 3 NEH, Rz REEME
Rz=extend_32 (Vx (index)) ;
extend 32 R U/s BEZT RAEHET RE 32 ©
Index J&E A 0~ (128/element_size -1)

vsext.t

e int vsext_s8 (int8xl6_t)

e int vsext_sl6 (intl6x8_t)

e int vsext_s32 (int32x4_t)

e unsigned int wvsext_u8 (uint8x16_t)
e unsigned int wvsext_ul6 (uintl6x8_t)

e unsigned int wvsext_u32 (uint32x4_t)

>>> BHEGH: HEREFFLRER
B vx ZF5HK, Rz ZREE, U/s RFFR
If Type=8 for i1i=0:15, Rz[1]=Vx(i)[7]; end Rz[31:16]
If Type=16 for 1i=0:7, Rz[1]=Vx(i)[15]; end Rz[31:8]
If Type=32 for 1i=0:3, Rz[1]=Vx(i)[31]; end Rz[31:4]
(R’E vx BEMTEHFTAL, FHEABNERFFE Rz HEM)

’

0
0;
0

’

vmov.t.e

e uintl6xl16_t vmov_s8_e (uint8xl6_t)
* uint32x8_t vmov_sl6_e (uintl6x8_t)
e uint64x4_t vmov_s32_e (uint32x4_t)
e uintl6xl16_t vmov_u8_e (uint8xl6_t)
* uint32x8_t vmov_ul6_e (uintl6x8_t)

e uint64x4_t vmov_u32_e (uint32x4_t)

>>> RHEUH: HEY Rt
B vx %%, vz RREME, U/S RS
Vz (1) =extend (Vx (i)); i=0: (number/2-1)
extend MR U/s WEEY RAXHEV RATELEN 2 £
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vmov.t.l && vmov.t.h

e intl16x8_t vmov_sl6_1 (intl6x8_t, intl6x8_t)

e int32x4_t vmov_s32_1 (int32x4_t, int32x4_t)

e int64x2_t vmov_s64_1 (int64x2_t, int64x2_t)

e uintl16x8_t vmov_ul6_1 (uintlé6x8_t, uintléx8_t)

e uint32x4_t vmov_u32_1 (uint32x4_t, uint32x4_t)

e uint64x2_t vmov_u64_1 (uint6dx2_t, uint6dx2_t)

=E Z$# 800 3 CPU %

>>> REHH: mERALER

B’i% vx, vy BWANEH, vz BREME, U/s ZFFM

Vz (1)={Vx (21+1) [element_size/2-1:0], Vx(21i) [element_size/2-1:0]};

i=0: (number/2-1)

Vz (number/2+1i)={Vy (2i+1) [element_size/2-1:0],Vy (2i) [element_size/2-1:0]};

i=0: (number/2-1)
L& N FEH L

e intl16x8_t vmov_sl6_h (intl6x8_t, intl6x8_t)

e int32x4_t vmov_s32_h (int32x4_t, int32x4_t)

e int64x2_t vmov_s64_h (into4dx2_t, int64dx2_t)

e uintl16x8_t vmov_ul6_h (uintlé6x8_t, uintlé6x8_t)

e uint32x4_t vmov_u32_h (uint32x4_t, uint32x4_t)

e uint64x2_t vmov_u64_h (uint6dx2_t, uint6dx2_t)

>>> BHHHE: mEELER

B’i% vx, vy BEWANEHK, vz BREME, U/s 2R 5K

Vz (1)={Vx(2i+1) [element_size-l:element_size/2],

—size/2]};

i=0: (number/2-1)

—l:element_size/2]1};

i=0: (number/2-1)
BULZ W & 30

Vx (21) [element_size-1l:element_

Vz (number/2+1)={Vy (2i+1) [element_size-1:element_size/2],Vy(21) [element_size-

vmov.t.sl

e intl6x8_t vmov_sl6_sl (intlox8_t, intl6x8_t)

e int32x4_t vmov_s32_sl (int32x4_t, int32x4_t)

e int64x2_t vmov_s64_sl (int64x2_t, int64x2_t)

e uintl6x8_t vmov_ul6_sl (uintl6x8_t, uintl16x8_t)

e uint32x4_t vmov_u32_sl (uint32x4_t, uint32x4_t)

e uint64x2_t vmov_u64_sl (uint64x2_t, uint64x2_t)
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>>> HHH: mERLEF LR
B vx, vy REANSH, vz REEE, U/S ZFFHE
(HRETE U/S KA LEE)

Max=signed? 2" (element_size/2-1)-1:

signed=(T==S) ;

Min=signed? -2" (element_size/2-1): 0;
If Vx(i)>Max Tmpl (i)=Max;

Else if Vx(i)<Min Tmpl (i)=Min;

Else Tmpl (i)=Vx (i) [element_size/2-1:0];
End

If Vy(i)>Max

1=0: (number-1)

Tmp2 (1) =Max;

Else if Vy (i)<Min Tmp2 (i)=Min;

Else Tmp2 (i)=Vy (i) [element_size/2-1:0];
End
Vz (1)={Tmpl (21+1), Tmpl (21) };
Vz (i+number/2)={Tmp2 (2i+1) , Tmp2 (21) };

i=0: (number-1)

2" (element_size/2)-1;

(BUTL % B3

(BUT & 1K £ 3 2)

i=0: (number/2-1)

i=0: (number/2-1)

vmov.t.rh
e intl16x8_t vmov_sl6_rh (intl6x8_t, intl6x8_t)
e int32x4_t vmov_s32_rh (int32x4_t, int32x4_t)
e int64x2_t vmov_s64_rh (int64x2_t, int64x2_t)

e uintl16x8_t vmov_ul6_rh (uintl6x8_t, uintl6x8_t)

e uint32x4_t vmov_u32_rh (uint32x4_t, uint32x4_t)

e uint64x2_t vmov_u64_rh (uint64x2_t, uint64x2_t)

>>> BHWH: MEFM round HH
&k vx, vy REASEK, vz RREE, U/S BFEM

round=1<< (elemen_size/2-1)

Tmpl (1)=(Vx (i)+round) [element_size-1: element_size/2]; 1=0: (number-1) (BT
ER O o o)
Tmp2 (1) =(Vy (i) +round) [element_size-1: element_size/2]; 1i=0: (number-1) (BT
ZHEFHD)
Vz (1)={Tmpl (2i+1), Tmpl (21i) }; i=0: (number/2-1)
Vz (i+number/2)={Tmp2 (2i+1), Tmp2 (21) }; i=0: (number/2-1)
vtrn.t
e int8x32_t vtrn_s8 (int8x16_t, int8x16_t)
e intl6x16_t vtrn_sl16 (intl6x8_t, intl6x8_t)
e int32x8_t vtrn_s32 (int32x4_t, int32x4_t)
e uint8x32_t vtrn_u8 (uint8xl16_t, uint8xl6_t)
e uintlexl6_t vtrn_ul6 (uintl6x8_t, uintléx8_t)
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e uint32x8_t vtrn_u32 (uint32x4_t, uint32x4_t)

Z %% 800 %% CPU 412

>>> BHEWH: MEREI X HH
Bi&k vx, vy BREH, vz RREE
Vz (2i+1)=Vy (21); Vz(2i)= Vx(21i); 1i=0:number/2-1

Vz (2i+1+2*number)= Vy (2i+1), Vz (2i+2*number)=Vx (2i+1);

i=0:number/2-1

vrevq && vrevh & & vrevw && vrevd

e int8x16_t vrevg_s8 (int8x16_t)

e uint8x16_t vrevg_u8 (uint8x16_t)

>>> RHUH: HEREFIEF
Bk vx E@A, vz REEE

Vz (number-1:0)= {Vx(0), Vx(1l), Vx(2), - Vx (14), Vx(15)};

e intl6x8_t vrevh_sl6 (intlox8_t)

e uintl1l6x8_t vrevh_ul6 (uintlox8_t)

>>> BEHA: WELAEFFIEF
Bi&k vz B\, vz REEHE
Vz (number—-1:0)= {Vx(0), Vx (1), Vx(2), - Vx(6), Vx(7)};

e int32x4_t vrevw_s32 (int32x4_t)

e uint32x4_t vrevw_u32 (uint32x4_t)

>>> HHPH: HEHREFEF
B vx Z#N, vz REEME
Vz (number-1:0)= {Vx(0), Vx(1l), Vx(2), Vx(3)};

e int64x2_t vrevd_s64 (int64x2_t)

e uint64x2_t vrevd_u64 (uint64x2_t)

>>> BHERY: HEREXFET
Bk vz ZHAN, vz ZREE
Vz (number-1:0)= {Vx(0), Vx(1)};

vexti.t && vext.t

e int8x16_t vexti_s8 (int8xl16_t, int8x16_t, const int)

e uint8x16_t vexti_u8 (uint8x16_t, uint8x16_t, const int)

>>> FHHORH: LEH RIS
{F/%i)% Vx,Vy, imm 7~EE 3 /I\é%%g(: vz %ﬁ@'fﬁ
If imm([5]==0, Vz (imm[3:0]:0)=Vx(imm[3:0]:0);

(N ILERED)
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(CANY)

vz WRAEET TR NE vz BEEETATR)

Else Vz (imm[3:0]:0)=Vx(15:15-imm[3:07]);

K vx iEEETATEHENE vz WREETATER)

If imm[4]==0, Vz (15:imm[3:0]+1)=Vy (15-imm[3:0]-1:0);
K vy HREETITERHENE vz EEETITE)

Else Vz (15:imm[3:0]+1)=Vy (15:imm[3:0]+1);

K vy BELETITRHENE vz hEaETINTR)

Hd imm[3:0] HFEEA 0~14;

e int8x16_t vext_s8 (int8x16_t, int8x16_t, int)

e uint8x16_t vext_u8 (uint8xl6_t, uint8xl6_t, int)

>>> RBWH: FHEEEEREHE
¥ Vx,Vy,Rk & 3 MEY, vz RREME
Imm6 = Rk[5:0];
If imm6[5]==0, Vz (imm([3:0]:0)=Vx (imm[3:0]:0);
B vx BRMEETAATRENE vz BEEETATR)
Else Vz (imm[3:0]:0)=Vx(15:15-imm[3:0]);
B vx BEMET AN TR INE vz BEEETATR)
If imm6[4]==0, Vz (15:imm[3:0]+1)=Vy(15-imm[3:0]-1:0);
o vy HREETITEHENE vz iEmETITR)
Else Vz (15:imm[3:0]+1)=Vy (15:imm[3:0]+1);
f vy HERAEETITEHNE vz BE s TATR)
Hf imm([3:0] HFEEA 0~14;

vtbl.t && vtbx.t

e int8x16_t vtbl_s8 (int8x16_t, int8x16_t)

e uint8x16_t vtbl_u8 (uint8xl6_t, uint8xl6_t)

>>> BHEPH: HEREEE
B#& vx, vy EEANEH, vz REEME
if Vy(i)<16 Vz (1)=Vx (Vy(i));
else Vz (1)=8'b0;

1=0: (number-1)

e int8x16_t vtbx_s8 (int8x16_t, int8x16_t)

e uint8x16_t vtbx_u8 (uint8x16_t, uint8xl6_t)

>>> REUH: HEHEHE
B vx, vy REMSH, vz RREME
if Vy(i)<16 Vz (i)=Vx(Vy(i));
else Vz (i)=Vz(i);

1i=0: (number-1)
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vand.t && vandn.t

int8x16_t wvand_s8 (int8x16_t, int8x16_t)

int16x8_t wvand_sl16 (intl6x8_t, intl6x8_t)

int32x4_t vand_s32 (int32x4_t, int32x4_t)

int64x2_t vand_s64 (int64x2_t, int64x2_t)

uint8x16_t vand_u8 (uint8xl16_t, uint8x16_t)

uintlé6x8_t vand_ul6 (uintl6x8_t, uintl6x8_t)

uint32x4_t vand_u32 (uint32x4_t, uint32x4_t)

uint64x2_t vand_u64 (uint64x2_t, uint64dx2_t)

—_—=c

-5
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>>> WY : HERMLESEH
&k vx, vy BEEASHE, vz REREE
for 4=0:127 Vz[j]=Vx[j] & VyI[]j]

int8x16_t wvandn_s8 (int8x16_t, int8x16_t)

intl16x8_t vandn_sl16 (intl6x8_t, intl6x8_t)

int32x4_t vandn_s32 (int32x4_t, int32x4_t)

int64x2_t vandn_s64 (int64x2_t, int64x2_t)

uint8x16_t vandn_u8 (uint8x16_t, uint8x16_t)

uintl6x8_t vandn_ul6 (uintléx8_t, uintl6x8_t)

uint32x4_t vandn_u32 (uint32x4_t, uint32x4_t)

uint64x2_t vandn_u64 (uint64x2_t, uint64x2_t)

>>> HHWH: HERMLEEZE
Bi% vx, vy BWASE, vz RREE
for §=0:127 Vz[3]1=Vx[3] & (!Vy[j])

vxor.t

int8x16_t vxor_s8 (int8x16_t, int8x16_t)

int16x8_t vxor_sl6 (intl6x8_t, intl6x8_t)

int32x4_t vxor_s32 (int32x4_t, int32x4_t)

int64x2_t vxor_s64 (int64x2_t, int64x2_t)

uint8xl16_t vxor_u8 (uint8x16_t, uint8xl16_t)

uint16x8_t vxor_ul6 (uintlé6x8_t, uintl6x8_t)

uint32x4_t vxor_u32 (uint32x4_t, uint32x4_t)

uint64x2_t vxor_u64 (uint64dx2_t, uinto6dx2_t)
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>>> BEWA: MELXULRREH
Bi&k vx, vy ERASH, vz REEE
for j=0:127 Vz[j]=Vx[J] ~ VyI[j]
vnot.t
e int8x16_t wvnot_s8 (int8x16_t, int8x16_t)
e intl16x8_t wvnot_sl1l6 (intl6x8_t, intl6x8_t)
e int32x4_t vnot_s32 (int32x4_t, int32x4_t)
e int64x2_t vnot_s64 (into64dx2_t, int64dx2_t)
e uint8x16_t vnot_u8 (uint8xl16_t, uint8xl6_t)
e uintl6x8_t vnot_ul6 (uintl6x8_t, uintle6x8_t)
e uint32x4_t vnot_u32 (uint32x4_t, uint32x4_t)
e uint64x2_t wvnot_u64 (uinto4dx2_t, uint64x2_t)
>>> BEWAA: HELXLRREH
&k vx, vy RERASH, vz REEE
for §=0:127 Vz[]j]l=!Vx[]]
vor.t && vorn.t
e int8x16_t vor_s8 (int8xl6_t, int8xl1l6_t)
e intl16x8_t vor_sl16 (intl6x8_t, intl6x8_t)
e int32x4_t vor_s32 (int32x4_t, int32x4_t)
e int64x2_t vor_s64 (int64x2_t, int64x2_t)
e uint8x16_t wvor_u8 (uint8xl6_t, uint8x16_t)
e uintl16x8_t vor_ulé (uintlé6x8_t, uintl6x8_t)
e uint32x4_t vor_u32 (uint32x4_t, uint32x4_t)
e uint64x2_t vor_u64d (uintedx2_t, uint64x2_t)
>>> FHWH: mEHMEEHE
Bk vx, vy ERASHE, vz REREE
for 4=0:127 Vz[j]=Vx[j] | VyI[j]
e int8x16_t vorn_s8 (int8x16_t, int8x16_t)
e intl16x8_t vorn_sl6 (intl6x8_t, intl6x8_t)
e int32x4_t vorn_s32 (int32x4_t, int32x4_t)
e int64x2_t vorn_s64 (inte64dx2_t, into64dx2_t)
e uint8x16_t vorn_u8 (uint8xl16_t, uint8xl6_t)
e uintl6x8_t vorn_ul6 (uintl6x8_t, uintl6x8_t)
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e uint32x4_t vorn_u32 (uint32x4_t, uint32x4_t)
e uint64x2_t vorn_u64 (uint64x2_t, uint64x2_t)
>>> EHRI: HEHBREL
B vx, vy RAMSH, V2 REEME
for §=0:127 Vz[j]l=Vx[j] | (! Vy[3j])
vsel.t
e int8x16_t vsel_s8 (int8x16_t, int8xl16_t, int8xl6_t)
e intl16x8_t vsel_sl6 (intl6x8_t, intlé6x8_t, intléx8_t)
e int32x4_t vsel_s32 (int32x4_t, int32x4_t, int32x4_t)
e int64x2_t vsel_s64 (into64dx2_t, int64dx2_t, int6dx2_t)
e uint8x16_t vsel_u8 (uint8xl6_t, uint8xl6_t, uint8x16_t)
e uintl16x8_t vsel_ul6 (uintl6x8_t, uintl6x8_t, uintl6x8_t)
e uint32x4_t vsel_u32 (uint32x4_t, uint32x4_t, uint32x4_t)
e uint64x2_t vsel_u64 (uint64x2_t, uint64x2_t, uint64x2_t)
>>> BEWPH: HELEF
Bi&k vx, vy ERASH, vz REEE
for j=0:127 Vz[j]=Vk[J] ?Vx[]]:Vy[7]
vels.t && velz.t
e int8x16_t vcls_s8 (int8x16_t)
e intl6x8_t vcls_sl16 (intl6x8_t)
e int32x4_t vcls_s32 (int32x4_t)
e int64x2_t vcls_s64 (int64x2_t)
>>> WY : MEFSLELMEA
&k vx BB, vz REEE
WomsB 4 5TCEMS AR LR, HERTHATH
Vz (i)=count_leading_sign_bit (Vx(i)); i=0: (number-1)
e int8x16_t vclz_s8 (int8x16_t)
e intl6x8_t vclz_sl16 (intl6x8_t)
e int32x4_t vclz_s32 (int32x4_t)
e int64x2_t vclz_s64 (int64x2_t)
e uint8xl16_t wvclz_u8 (uint8xl6_t)
e uintl16x8_t wvclz_ul6 (uintl6x8_t)
e uint32x4_t vclz_u32 (uint32x4_t)
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>>> FHEWH: HEREFMELE 0 MK
Bi% vx ZF5H, vz RREHE
M MSB FiaiELA O HIfrEk

ventl.t

e int8x16_t vecntl_s8 (int8xl16_t)

e intl6x8_t ventl_sl6 (intlox8_t)

e int32x4_t ventl_s32 (int32x4_t)

e int64x2_t vecntl_s64 (int64x2_t)

e uint8x16_t wvcntl_u8 (uint8xl6_t)
e uintl6x8_t ventl_ul6 (uintl6x8_t)
e uint32x4_t vecntl_u32 (uint32x4_t)

e uint64x2_t vcntl_u64 (uint64x2_t)

>>> BHRHA: HEHE 1 MK
&k vx BREBH, vz REEE
count_one HETLEYF 1 WK

Vz (i) =count_one (Vx(i)) ;

i=0:

(number-1)

vtst.t

e int8x16_t wvtst_s8 (int8x16_t,

e intl6x8_t vtst_sl6 (intl6x8_t,

e int32x4_t vtst_s32 (int32x4_t,

e int64x2_t vtst_s64 (inte64dx2_t,

e uint8x16_t wvtst_u8 (uint8xlo_t,

e uintl1l6x8_t wvtst_ul6 (uintlé6x8_t,

e uint32x4_t vtst_u32 (uint32x4_t,

e uint64x2_t vtst_u64 (uintodx2_t,

int8xl16_t)
intl6x8_t)
int32x4_t)
int64dx2_t)

uint8x16_t)

uint16x8_t)
uint32x4_t)

uinto64dx2_t)

>>> RHEUH: WEHRMLSEM

Vz (1)=(] (Vx (i) & Vy(i)))

1i=0: (number-1)

B vx, vy EWAEEK, vz RREE
2111-+11:000+-00;
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vdupg.t

e int8x16_t vdupg_s8 (signed char)

e intl16x8_t vdupg_sl6 (short)

e int32x4_t vdupg_s32 (int)

e uint8x16_t vdupg_u8 (unsigned char)

e uintl16x8_t vdupg_ul6 (unsigned short)

e uint32x4_t vdupg_u32 (unsigned int)

>>> REGH: WEE W H AL E AR L
B#% Rx £Z#K, vz RREME

Vz (i)=Rx[element size-1:0]; i=0: (number-1)

vdup.t.1 && vdup.t.2

e int8xl16_t vdup_s8_1 (int8x16_t, const int)

e intl16x8_t vdup_sl6_1 (intl6x8_t, const int)

e int32x4_t vdup_s32_1 (int32x4_t, const int)

e uint8xl16_t vdup_u8_1 (uint8x16_t, const int)
e uintl6x8_t vdup_ul6_1 (uintl6x8_t, const int)

e uint32x4_t vdup_u32_1 (uint32x4_t, const int)

>>> BN : —THERENTHFEZEKHEN
& Vx,index REA, Vz REEHE
Vz (1) =Vx (index) ; i=0: (number-1)

index=0 ~ (128/element_size -1)

e int8x32_t vdup_s8_2 (int8x32_t, const int)

e intl6x16_t vdup_sl6_2 (intlé6x16_t, const int)

e int32x8_t vdup_s32_2 (int32x8_t, const int)

e uint8x32_t vdup_u8_2 (uint8x32_t, const int)

e uintl6x16_t vdup_ul6_2 (uintléxl6_t, const int)

e uint32x8_t vdup_u32_2 (uint32x8_t, const int)

>>> RHYH: ZTHEIREWFHFEZE N
& Vx,index Z#A, Vz ZREEE
Vz (1) =Rx (index); 1=0:number-1
Vz (1) =Rx (index+1) ; i=number:2*number—-1
index=0 ~ (128/element_size -1)

number = 128/element_size
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vins.t.1 && vins.t.2

e int8x16_t vins_s8_1 (int8x16_t, int8x16_t, const int, const int)

e intl16x8_t vins_sl1l6_1 (intl16x8_t, intl6x8_t, const int, const int)

e int32x4_t vins_s32_1 (int32x4_t, int32x4_t, const int, const int)

e uint8x16_t vins_u8_1 (uint8x16_t, uint8x16_t, const int, const int)
e uintl16x8_t wvins_ul6_1 (uintléx8_t, uintl6x8_t, const int, const int)

e uint32x4_t vins_u32_1 (uint32x4_t, uint32x4_t, const int, const int)

>>> BEWH: —THEEAN
& Vz,Vx,index,index2 & 4 N&H, FH vz ZRE{E
Vz (index2)=Vx (index) ; Vz HEATEHEAL
index=0 ~ (128/element_size -1);

index2=0 ~ (128/element_size -1)

e int8x32_t wvins_s8_2 (int8x32_t, int8x32_t, const int, const int)

e intl6x16_t vins_sl16_2 (intl6x16_t, intléxl6_t, const int, const int)

e int32x8_t wvins_s32_2 (int32x8_t, int32x8_t, const int, const int)

e uint8x32_t vins_u8_2 (uint8x32_t, uint8x32_t, const int, const int)

e uintlexl6_t vins_ul6_2 (uintlé6xl6_t, uintl6x16_t, const int, const int)

e uint32x8_t vins_u32_2 (uint32x8_t, uint32x8_t, const int, const int)

>>> BBEUHA: ZTHEHA
Bi%& Vz,Vx,index, index2 £ 4 MN&%, FH vz EREE
Vz (index2)=Vx (index) ;
Vz (index2+number) = Vx (index+1)
vz HRTEELE
index=0 ~ (128/element_size -1);
index2=0 ~ (128/element_size -1)

number = 128/element_size

vpkg.t.2

e int8x32_t vpkg_s8_2 (int8x32_t, int8x32_t, const int, const int)

e intl6x16_t vpkg_sl6_2 (intlé6xl16_t, intlé6x16_t, const int, const int)

e int32x8_t vpkg_s32_2 (int32x8_t, int32x8_t, const int, const int)

e uint8x32_t vpkg_u8_2 (uint8x32_t, uint8x32_t, const int, const int)

e uintl6x16_t vpkg_ul6_2 (uintléxl6_t, uintléxl6_t, const int, const int)

e uint32x8_t vpkg_u32_2 (uint32x8_t, uint32x8_t, const int, const int)
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>>> BHEUH: ZTHK
& Vz,Vx,index, index2 £ 4 N&¥, FH vz EREE
bound=number; bound JEH W EEHEEFHFL, number Bl TE%
Vz (index2)=Vx (index) ;
if index2+1<bound
Vz (index2+1)=Vx (index+bound) ;
else Vz (index2+1)=Vx (index+bound) ;
Vz,Vz+l PERKTELEL

index=0 ~ (128/element_size -1);
index2=0 ~ (128/element_size -1)
vitl.t.2 & & vdtl.t.2

e int8x32_t wvitl_s8_2 (int8x32_t)

e intl16x16_t vitl_sl16_2 (intlé6x16_t)

e int32x8_t vitl_s32_2 (int32x8_t)

e uint8x32_t wvitl_u8_2 (uint8x32_t)

e uintleéexl6_t vitl_ul6_2 (uintloxlo_t)

e uint32x8_t wvitl u32_2 (uint32x8_t)

>>> WA —TRAR
Bi&k vx Z5%K, vz ZREE
Vz (21i+1,21i)={Vx (i+number),Vx (1) }; i=0: (number-1)

e int8x32_t vdtl_s8_2 (int8x32_t)

e intleéexl6_t vdtl_sl16_2 (intlé6x16_t)

¢ int32x8_t vdtl_s32_2 (int32x8_t)

e uint8x32_t wvdtl_u8_2 (uint8x32_t)

e uintléexl6_t vdtl_ul6_2 (uintléxl6e_t)

e uint32x8_t wvdtl_u32_2 (uint32x8_t)

>>> BERA: ZTERR
Bi&k vx BRB%, vz REEE
Vz (1) = Vx(21i);Vz (i+number) = Vx(2i+1);

1i=0: (number-1)

3.6.6.6 Ay BB K IRA
vmovi.8

e int8x16_t vmovi_s8 (const signed char)

e uint8x16_t vmovi_u8 (const signed char)
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>>> BHEWRHA: mEIHRER
& imm8 EHHK, vz REEE
IMM8= imm8[7:0]
Vz (i)= IMMS8; i=0: (number-1)

vmovi.t16

e uintl16x8_t vmovi_ul6 (const signed char, const int)

e intl16x8_t vmovi_sl1l6 (const signed char, const int)

>>> FEHGLH: mESL B ER

B imm8, index RW/MEH, vz RREE, U/S RFFM

IMM16= {8’ b0, imm8[7:0]}<<(index*8) (index= 0~1)
If Type=U, Vz(i)= IMM1l6; i=0: (number-1)
If Type=S, Vz(i)= ~IMMl6; 1i=0: (number-1)

vmovi.t32

e uint32x4_t vmovi_u32 (const signed char, const int)

e int32x4_t vmovi_s32 (const signed char, const int)

>>> BHEWRHA: mEIH KGR
% imm8, index EZW/MEHK, vz ZREME, U/s RFFM
IMM32= {24’ b0, imm8[7:0]}<<(index*8) (index= 0~3)
If Type=U, Vz (i)= IMM32; i=0: (number—-1)
If Type=S, Vz(i)= ~IMM32; i=0: (number-1)

vmaski.8.] && vmaski.8.h

e int8x16_t vmaski_s8_1 (const signed char)

e uint8x16_t wvmaski_u8_1 (const signed char)

>>> BHWH: mMELHNRYT Bhi
%k imm8 EHH, vz RREEE
Vz (i)= {8{imm8[i]}}; 1i=0: (number/2-1); Vz X

3
=
S
g

e int8x16_t vmaski_s8_h (const signed char)

e uint8x16_t wvmaski_u8_h (const signed char)

>>> HHPH: mELHRY REH
&% imm8 EHE, vz ZREME
Vz (1+8)= {8{imm8[i]}}; 1i=0: (number/2-1); Vz HALTEHFHELLT
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CREL $=8

vmaski.16

e intl

e uint

6x8_t vmaski_sl16 (const signed char)

16x8_t vmaski_ulé6 (const signed char)

Z %% 800 %% CPU 412

>>>

BHRY: mESLHET EH
%k imm8 EHH, vz RREEE
Vz (i)= {16{imm8[i]}}; i=0: (number-1);

3.6.6.7 LOAD/STORE #34

vld.t.n(n=1/2/3/4) & & vst.t.n(n=1/2/3/4)

e int8

e intl

e int3

e int8

e intl

e int3

e int8

e intl

e int3

e int8

e intl

e int3

x16_t v1d_8_1 (int8x16_t*, const int)
6x8_t v1ld_16_1 (intl6x8_t*, const int)
2x4_t v1d_32_1 (int32x4_t*, const int)
x16_t v1d_8_2 (int8x16_t*, const int)
6x8_t v1d_16_2 (intl6x8_t*, const int)
2x4_t v1d_32_2 (int32x4_t*, const int)
x16_t v1d_8_3 (int8xl16_t*, const int)
6x8_t v1d_16_3 (intl16x8_t*, const int)
2x4_t v1d_32_3 (int32x4_t*, const int)
x16_t v1d_8_3 (int8xl16_t*, const int)
6x8_t v1d_16_3 (intl16x8_t*, const int)

2x4_t v1d_32_3 (int32x4_t*, const int)

>>>

BHEUY: BERKENEME

fRi% Rx,offset ZWANHH, vz RREME

L orx AR HAE A FE element_size X3, MEBERFRHE.
size=00/01/10/11 XN byte/half word/word/double word
Offset=imm7<<size (offset 7 (0-127)<<size FEE W)

for j=0:N-1(VLD.T.N, N = 1/2/3/4)

Vz (j)=MEM (Rx+offset+3* (2" (size))) ;

end ERTXE 0

e void

e void

e void

e void

e void

e void

vst_8_1 (int8x16_t*, const int, int8x16_t)
vst_16_1 (intl6x8_t*, const int, intl6x8_t)
vst_32_1 (int32x4_t*, const int, int32x4_t)
vst_8_2 (int8x16_t*, const int, int8x16_t)
vst_16_2 (intl6x8_t*, const int, intl6x8_t)

vst_32_2 (int32x4_t*, const int, int32x4_t)

KA 1.7
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e void wvst_8_3 (int8xl16_t*, const int, 1int8xl1l6_t)
e void vst_16_3 (intl6x8_t*, const int, intl6x8_t)
e void vst_32_3 (int32x4_t*, const int, int32x4_t)
e void wvst_8_4 (int8xl16_t*, const int, int8xl16_t)
e void vst_16_4 (intl6x8_t*, const int, intl6x8_t)

e void vst_32_4 (int32x4_t*, const int, int32x4_t)

Z %% 800 %% CPU 412

>>> BEGH: BEKERNEFH
B#% Rx,offset,Vz BHH
Y rx PBrut M EyHia A g element_size XFF, WE AN FRE.
size=00/01/10/11 XM byte/half word/word/double word
offset=imm7<<size (offset @A (0-127)<<size) JGENW
for §j=0:N-1 MEM(Rx+offset+j* (2" (size)))=Vz(7); end

vldru.t.n(n=1/2/3/4) && vstru.t.n(n=1/2/3/4)

e int8x16_t vldru_8_1 (int8xl16_t*, int)
e intl6ox8_t vldru_16_1 (intl6x8_t*, int)
e int32x4_t vldru_32_1 (int32x4_t*, int)
e int8x16_t vldru_8_2 (int8xl16_t*, int)
e intl16x8_t vldru_16_2 (intl6x8_t*, int)
e int32x4_t vldru_32_2 (int32x4_t*, int)
e int8x16_t vldru_8_3 (int8xl6_t*, int)
e intl16x8_t vldru_16_3 (intl6x8_t*, int)
e int32x4_t vldru_32_3 (int32x4_t*, int)
e int8x16_t vldru_8_4 (int8xl6_t*, int)
e intl16x8_t vldru_16_4 (intl6x8_t*, int)

e int32x4_t vldru_32_4 (int32x4_t*, int)

>>> HEYH 1 E A B E
Bi& Rx,Ry RS, vz REEE
Y orx MBI A A element_size X, MWEBERFRE
size=00/01/10 X[ byte/half word/word
for j=0:N-1 Vz(j)=MEM(Rx+3* (2" (size)));end HE4LTEE 0
Rx=Rx+Ry;

e vstru_8_1 (int8xl6_t*, int, int8x16_t)
e vstru_16_1 (intl6x8_t*, int, intl16x8_t)
e vstru_32_1 (int32x4_t*, int, int32x4_t)

e vstru_8_2 (int8xl6_t*, int, int8x16_t)
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e vstru_16_2 (intl6x8_t*, int, intl6x8_t)
e vstru_32_2 (int32x4_t*, int, int32x4_t)
e vstru_8_3 (int8xl6_t*, int, int8xl6_t)

e vstru_16_3 (intl1l6x8_t*, int, intl6x8_t)
e vstru_32_3 (int32x4_t*, int, int32x4_t)
e vstru_8_4 (int8xl6_t*, int, int8x1l6_t)

e vstru_16_4 (intl6x8_t*, int, intl16x8_t)

e vstru_32_4 (int32x4_t*, int, int32x4_t)

>>> HEWA: BT EA B REH
B# Rx,Ry,Vz R=ZANSK
L rx PIRE A KA element_size HF, MWEFHFFH
size=00/01/10 X byte/half word/word
for j=0:N-1 MEM(Rx+j* (2" (size)))=Vz(]); end
Rx=Rx+Ry;

vldu.t.n(n=1/2/3/4) && vstu.t.n(n=1/2/3/4)

e int8x16_t vldu_8_1 (int8x16_t*)
e intl16x8_t vldu_16_1 (intl6x8_t*)
e int32x4_t v1du_32_1 (int32x4_t*)
e int8x16_t vl1du_8_2 (int8x16_t*)
e intl16x8_t vldu_16_2 (intl6x8_t*)
e Iint32x4_t vldu_32_2 (int32x4_t*)
e int8x16_t vldu_8_3 (int8xl6_t*)
e intl6x8_t vldu_16_3 (intl6x8_t*)
e int32x4_t vldu_32_3 (int32x4_t*)
e int8x16_t vldu_8_4 (int8xl6_t*)
e intl6x8_t vldu_16_4 (intl6x8_t*)

e int32x4_t vldu_32_4 (int32x4_t*)

>>> RHPHA: HEMREILEH
& Rx BBH, vz REEME
Y rx IR EHIE A element_size XFF, MEBFRFRE.
size=00/01/10 X byte/half word/word
for j=0:N-1 Vz (j)=MEM(Rx+3* (2" (size))); end HELTZE 0

Rx=Rx+N*2" (size);

e void vstu_8_1 (int8xl16_t*, int8x16_t)

e void vstu_16_1 (intl6x8_t*, intlé6x8_t)
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e void wvstu_32_1 (int32x4_t*, int32x4_t)
e void vstu_8_2 (int8xl6_t*, int8x16_t)
e void wvstu_16_2 (intl6x8_t*, intle6x8_t)
e void vstu_32_2 (int32x4_t*, int32x4_t)
e void vstu_8_3 (int8xl6_t*, int8x16_t)
e void vstu_16_3 (intl6x8_t*, intlé6x8_t)
e void vstu_32_3 (int32x4_t*, int32x4_t)
e void vstu_8_4 (int8xl16_t*, int8x16_t)
e void vstu_16_4 (intl6x8_t*, intlé6x8_t)

e void vstu_32_4 (int32x4_t*, int32x4_t)

>>> BEWRH: MEFHEEEEN
Bi% vz, Rx ERA
Y rx M HIE A element_size XFF, MWEBERFRE.
size=00/01/10 X[ byte/half word/word
for §j=0:N-1 MEM(Rx+3j* (2" (size)))=Vz (J);
end

Rx=Rx+N*2" (size)

vidm.t && vstm.t

e int8x16_t vldm_8 (int8xl1l6_t*)

e intl6x8_t vldm_16 (intl6x8_t*)

e int32x4_t vldm_32 (int32x4_t*)

e int8x32_t vldm_8_256 (int8x32_t*)

e int16x16_t vldm_16_256 (intl6x16_t¥*)

¢ int32x8_t vldm_32_256 (int32x8_t*)

>>> BHWH: ELMEMEK
% Rx Z2HH, vz ZREE
Y orx Fixt ey it A dE element_size X3F, MEEHFHF.

Vz = MEM (RXx)

e void vstm_8 (int8x16_t*, int8xl6_t)

e void vstm_16 (intl6x8_t*, intl16x8_t)

e void vstm_32 (int32x4_t*, int32x4_t)

e void vstm_8_256 (int8x32_t*, int8x32_t)

e void vstm_16_256 (intléxl6_t*, intl6x16_t)

e void vstm_32_256 (int32x8_t*, int32x8_t)
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>>> BHEPH: ELEHEFH
Bi% Rx,Vz ZHANSHK
Y rx FIXt R A HHE A FE element_size XFF, WMEEXFRE.

MEM (Rx) = Vz

vidmu.t && vstmu.t

int8x16_t vldmu_8 (int8xl6_t*)
int16x8_t vldmu_16 (intl6x8_t*)
int32x4_t vldmu_32 (int32x4_t*)
int8x32_t vldmu_8_256 (int8x32_t*)
intl16x16_t vldmu_16_256 (intl6x16_t¥*)

int32x8_t vldmu_32_256 (int32x8_t*)

>>> HEHA: FL e R LI EH
&k Rx BHH, Vz RREE
Y orx Pt A Ak AdE element_size XFF, MEBEXFRH.
Vz = MEM (Rx)

Rx += size (Vz)

void vstmu_8 (int8x16_t*, int8x16_t)

void vstmu_16 (intl6x8_t*, intl16x8_t)

void vstmu_32 (int32x4_t*, int32x4_t)

void vstmu_8_256 (int8x32_t*, int8x32_t)
void vstmu_16_256 (intl6xl6_t*, intleoxl6_t)

void vstmu_32_256 (int32x8_t*, int32x8_t)

>>> BHPHA: HSEmEFHEUEN
Bi& Rx, vz REANSH
Y rx FAXt B M A FE element_size X3, MEEXFRE,
MEM (Rx) = Vz

Rx += size (Vz)

vidmru.t && vstmru.t

int8x16_t vldmru_8 (int8x16_t*, const int)
int16x8_t vldmru_16 (intl6x8_t*, const int)
int32x4_t vldmru_32 (int32x4_t*, const int)
int8x32_t vldmru_8_256 (int8x32_t*, const int)
intl16x16_t vldmru_16_256 (intl6x16_t*, const int)

int32x8_t vldmru_32_256 (int32x8_t*, const int)
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>>> BHEPH: KA EMBILU EH
% Rx, Ry BEWANSH, vz ZREME
Vz = MEM (RXx)

Rx += Ry;

e void vstmru_8 (int8x16_t*, int, int8x16_t)

e void vstmru_16 (intl6x8_t*, int, intl6x8_t)

e void vstmru_32 (int32x4_t*, int, int32x4_t)

e void vstmru_8_256 (int8x32_t*, int, 1int8x32_t)

e void vstmru_16_256 (intlé6xl6_t*, int, intl6x16_t)

e void vstmru_32_256 (int32x8_t*, int, int32x8_t)

>>> BBGH: BRI BT EILEH
B# Rx,Ry,Vz & 3 M5HK
MEM (Rx) = Vz
Rx += Ry

vidx.t

e int8x16_t vldx_8 (int8xl6_t*, int)
e intl6ox8_t vldx_16 (intle6x8_t*, int)

e int32x4_t v1ldx_32 (int32x4_t*, int)

>>> BEHHA: TEKEHEMEK
Bi&k vx, vy REANSEK, vz REEE
Y orx Bt R A A A element_size X7, MEBEBEXFRE.
size=00/01/10/% byte/half word/word/
If Type =8, N= Ry[3:0] (0<N<16)
If Type =16, N= Ry[2:0] (0<N<8)
If Type =32, N= Ry[1:0] (0<N<4)
for j=0:N-1 Vz (j)=MEM(Rx+j* (2" (size))); end HLTEE 0
# N=0, NIRRT TAH

virw.t.n

e int32x4_t vlrw_s32_4 (const int, const int, const int, const int)

e uint32x4_t vlrw_u32_4 (const int, const int, const int, const int)

>>> HHWH: HEFHEEAN
% imml, imm2, imm3, imm4 & 4 N&5%, vz RREE
Vz[0] = imml; Vz[1l] = imm2; Vz[2] = imm3; Vz[3] = imm4
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3.6.6.8 TERUMMEILLLEARS
vadd.t && vsub.t
e float32x4_t vadd_f32 (float32x4_t, float32x4_t)
>>> RHPHA: FAMEME
& vx, vy REANMSEK, vz REEE
Vz (1)=Vx(1)+Vy(i); 1=0: (number-1)
e float32x4_t vsub_£f32 (float32x4_t, float32x4_t)
>>> RHPHA: FAMZRE
‘& vx, vy REASH, vz BREE
Vz (1)=Vx (1)-Vy (i) ; i=0: (number-1)
vpadd.t
e float32x4_t vpadd_£32 (float32x4_t, float32x4_t)
>>> BHEWH: WEFEHESE
B#® vx, vy REASH, vz ZREE
Vz (1)=Vx (21)+Vx (21+1); i=0: (number/2-1)
Vz (number/2+1)=Vy (21) +Vy (2i+1) ; i=0: (number/2-1)
vasx.t && vsax.t
e float32x4_t vasx_f32 (float32x4_t, float32x4_t)
>>> FHHPH : wETF R Rk
B vx, vy ZEANSH, vz BREE
Vz (2i+1) = Vx(2i+1)+Vy(2i); 1=0: (number/2-1)
Vz (2i)= Vx(21)-Vy(2i+1); i=0: (number/2-1)
e float32x4_t vsax_f32 (float32x4_t, float32x4_t)
>>> RHPA: wEF R B
&k vx, vy RERASH, vz REEE
Vz (2i+1) = Vx(2i+1)-Vy (21i); 1=0: (number/2-1)
Vz (21)= Vx(21)+Vy (2i+1); i=0: (number/2-1)
vabs.t && vsabs.t
e float32x4_t vabs_£f32 (float32x4_t)
96
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>>> BHHH: HEFELNE
Bi% vx, vy BEASE, vz REREE

Vz (1) =abs (Vx (1)) ; i=0:number-1

float32x4_t vsabs_f32 (float32x4_t, float32x4_t)

>>> BN : HEFRRELEXNE
&k vx, vy REAMSEK, vz REEHE
Vz (1)=abs (Vx (i)-Vy(1)); 1=0:number-1

vneg.t

e float32x4_t vneg_f£f32 (float32x4_t)

>>> BHEPH: HEFEHK
Bi%k vx 5%, vz ZREME

Vz (1)=-Vx (1) ; 1=0:number—-1

vmax.t && vmin.t

e float32x4_t vmax_f32 (float32x4_t, float32x4_t)

>>> RHPHA: mEFARAME
& vx, vy REANMSEK, vz REEME
Vz (1)=max ((Vx(i),Vy (1)) ; 1=0:number-1

max FUWTEFEBRAN A

float32x4_t vmin_f32 (float32x4_t, float32x4_t)

>>> BEWYH: HEF AR
Bi& vx, vy REANSHEK, vz REEME
Vz (i)=min ((Vx(1),Vy(i)) ; 1i=0:number-1

min BUF L& FEK A —N

vmaxnm.t && vminnm.t

e float32x4_t vmaxnm_f£f32 (float32x4_t, float32x4_t)

>>> WA : HEFEARKRAME
Bi&k vx, vy ERASH, vz REEE
Vz (i)=max ((Vx(i),Vy(i)) ; 1i=0:number-1

max BFILE FHEBALN —;
5 vMax AR E, WATEF—ANA quite NaN Ty 57— MAMEHKE, RAEHNEEA M.

e float32x4_t vminnm_f£32 (float32x4_t, float32x4_t)
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>>> FHOHH: HEFEMALERDME
Bi% vx, vy BEASE, vz REREE

Vz (i)=min ((Vx(1i),Vy(i)) ; i=0:number-1

min BFLE FHEBNG—A;
5 vMIN RRERME, BMTEF—AH quite NaN Ty 7 —MAMELKH, BACKGEEL M.

vpmax.t && vpmin.t

e float32x4_t vpmax_f£f32 (float32x4_t, float32x4_t)

>>> WA : HEFEMHLRAM
Bi&k vx, vy ERASH, vz REEE
Vz (1) =max (Vx (21),Vx(2i+1)); i=0: (number/2-1)

Vz (number/2+1i)=max (Vy (21) ,Vy (2i+1)); i=0: (number/2-1)

max EXW]TZ% q’ﬁﬁ?’(é’]"/l\

e float32x4_t vpmin_f£f32 (float32x4_t, float32x4_t)

>>> FHHEHH: HETEAS RN
&k vx, vy REAMSEK, vz REEME
Vx (21i+1)); i=0: (number/2-1)

Vz (1)=min (Vx (21),
i=0: (number/2-1)

Vz (number/2+1i)=min (Vy (21i) ,Vy (2i+1));

min BRTE FEB/H—A

vempnez.t && vempne.t

e float32x4_t vcmpnez_£32 (float32x4_t)

>>> BHEHN: HEFRALEFTERR
Bk vx REHK, vz RREE

If Vx(i)!=0 Vz(i)=11--111; i=0:number-1

Else Vz (i)=00--000;

float32x4_t vcmpne_f£32 (float32x4_t, float32x4_t)

>>> BN : AEFAFTELR
B vx, vy EWAEEK, vz RREE

Vz (i)=11--111; Else Vz (i)=00---000; i=0:number-1

If Vx(i)!'=Vy (i)

vemphsz.t && vemphs.t

e float32x4_t vcmphsz_£32 (float32x4_t)

>>> BHEUH: HEFAATETEIRE
B vx 5%, vz REEE

If Vx(i)20 Vz(i)=11--111; 1=0:number—-1

Else Vz (1)=00--000 ;
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e float32x4_t vcmphs_f£32 (float32x4_t, float32x4_t)

>>> BHEWH: HEFEAATERRK
Bi% vx, vy BH%, vz RREHE
If Vx(i)2Vy (i) Vz(i)=11--111; Else Vz (1)=00--000; i=0:number-1

vempltz.t && vemplt.t

e float32x4_t vcmpltz_£32 (float32x4_t)

>>> BHRH: AEFENTETERE
B® vz BE#, vz REEME
If Vx(i)<0 vz (i)=11--111; Else Vz (1)=00--000; 1i=0:number-1

float32x4_t vcmplt_£32 (float32x4_t, float32x4_t)

>>> BHHEWH: HEFEANTEREK
B’k vx,vy BE%, vz BREHE
If Vx(1i)<Vy (i) Vz(i)=11--111; Else Vz (1)=00--000; i=0:number-1

vemphz.t && vemplsz.t

e float32x4_t vcmphz_f£32 (float32x4_t)

>>> BHEWAA: HEFEATELER
& vx BEH, vz RREE
If Vx(i)>0 Vz(i)=11--111; Else Vz (1)=00--000; 1i=0:number-1

e float32x4_t vcmplsz_£32 (float32x4_t)

>>> RHWHA: HEFLNTETERE
B’ vx BE%, vz BREE
If Vx(i)<0 Vz(i)=11--111; Else Vz (1)=00--000; 1=0:number—-1

3.6.6.9 {RXIFEILIS
vmult.t && vmuli.t

e float32x4_t vmul_£f32 (float32x4_t, float32x4_t)

>>> WA : HERHFERE
Bi&k vx, vy ERASH, vz REEE
Vz (1)=Vx (1) *Vy (i) ; 1=0:number—-1

e float32x4_t vmuli_f32 (float32x4_t, float32x4_t, const int)

ﬁﬁl‘ﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 99



(@ FsLE B=% %% 800 %3] CPU Hi2

>>> BEHA: MEEKERIIRE
& vx,Vy,index & 3 N5, vz RREE
Vz (1)=Vx (1) *Vy (index) ; i=0:number-1

index=0 ~ (128/element_size -1);

vmula.t && vmulai.t

e float32x4_t vmula_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> BHEWH: HEEFERZEN
Bk vz, vx,Vy R=ASHE, FAH vz RREHE
Vz (1)=Vz (1)+Vx (i) *Vy (1); i=0:number-1

E: REHERENEHE M

float32x4_t vmulai_f32 (float32x4_t, float32x4_t, float32x4_t, const int)

>>> BHEUH: MEEEERIEE

B Vz,Vx,Vy,index & 4 NEK, AW vz RREME
Vz (1)=Vz (1) +Vx (i) *Vy (index) ;
H: RELERENEHEMW

index=0 ~ (128/element_size -1);

i=0:number-1

vmuls.t && vmulsi.t

e float32x4_t vmuls_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> HHPH: HEEFERER
Bi& vz, vx,Vy BR=ANEH, R vz ZREE
Vz (1)=Vz (1)-Vx (i) *Vy (1i); i=0:number-1

FE: RELERENEHER

float32x4_t vmulsi_f32 (float32x4_t, float32x4_t, float32x4_t, const int)

>>> RHEUH: HERRERIIRER
B#% Vz,Vx,Vy,index & 4 NEHK, AN vz ZREE
Vz (1)=Vz (1)-Vx (i) *Vy (index)); 1=0:number—-1
E: RELERENEEER

index=0 ~ (128/element_size -1);

vimula.t && vfmuls.t

e float32x4_t vfmula_f£f32 (float32x4_t, float32x4_t, float32x4_t)
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>>> HHPH: HEEHEREGFER
Bi% vz,vx, vy £ 3 NHH, R vz ZEEE
i=0:number-1

Vz (1)=Vz (1) +Vx (1) *Vy (1) ;

E: RELERRELHEELSE R

float32x4_t vfmuls_£f32 (float32x4_t, float32x4_t, float32x4_t)

>>> HHWH: HEERHEREELIR
Bi% vz,vx, vy £ 3 NHH, R vz ZEEE
i=0:number-1

Vz (1)=Vz (1)-Vx(i)*Vy(1i);

E: RELERRELHMELLE RR

vinmula.t && vfnmuls.t

e float32x4_t vfnmula_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> BHPH: HEFEBEGFRIAZR
‘& vz, Vx,Vy & 3 NEEK, R vz ZREME
Vz (1)=-Vz (1)-Vx (1) *Vy(1i);

E: REERRELH/ESS B

i=0:number-1

float32x4_t vfnmuls_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> BHWH: HEREFRELR
Bi% vz, vx, vy & 3 NEH, R vz ZEE/E

Vz (1)=-Vz (1)+Vx (1) *Vy (1); 1=0:number—-1

E: RELERRELHAFESERR

vfmulxaa.t && vfmulxaai.t

e float32x4_t vfmulxaa_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> RBGH: WEF HE BT R A LI E I
B#% vz, vx,vy & 3 MY, R vz RREE
Vz (2i+1)=Vz (21+1)+Vx (21) *Vy (21i+1) ; i=0: (number/2-1)
Vz (21)=Vz (21)+ Vx(21)*Vy(21); i=0: (number/2-1)

E: RELERRYELHMEELE B/ R

float32x4_t vfmulxaai_f32 (float32x4_t, float32x4_t, float32x4_t,

const int)

>>> BEGH: WEF LRG| Z B R A LR A

B#& Vz,Vx,Vy,index & 4 NEHK, FAH vz REEE

Vz (2i+1)=Vz (2i+1)+Vx (21) *Vy (2index+1) ; i=0: (number/2-1)
Vz (21)=Vz (21)+ Vx(2i)*Vy (2index) ; i=0: (number/2-1)
E: RELRREGLHHESE B/ B

index=0 ~ (128/ (element_size*2) -1);
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vifmulxas.t && vfmulxasi.t

e float32x4_t vfmulxas_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> RHEGH: HEFRELREMLHE A2 WE
B#% vz, vx, vy & 3 MEH, FAH vz ZREE
Vz (2i+1)=Vz (21+1) +Vx (21i+1) *Vy (21) ; i=0: (number/2-1)
Vz (21)=Vz (21)-Vx (21i+1) *Vy (21i+1); i=0: (number/2-1)

E: REERRELWHEELE Elv/ R

float32x4_t vfmulxasi_f32 (float32x4_t, float32x4_t, float32x4_t,

const int)

>>> RHGH: WEFEEI LB E L EHX U H
& Vz,Vx,Vy,index & 4 NE#H, R vz ZREE
Vz (2i+1)=Vz (2i+1) +Vx (2i+1) *Vy (2index) ; i=0: (number/2-1)
Vz (21)=Vz (21)-Vx (21i+1) *Vy (2index+1) ; i=0: (number/2-1)
F: RELERRELUAKESS R/ R

index=0 ~ (128/ (element_size*2) -1);

vimulxss.t && vfmulxssi.t

e float32x4_t vfmulxss_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> RBPH: WEF R E BT R A LI W
B vz, vx,vy & 3 MY, RN vz RREE
Vz (2i+1)=Vz (2i+1)-Vx (21) *Vy (21i+1) ; i=0: (number/2-1)
Vz (21)=Vz (21)-Vx(21) *Vy (21) ; i=0: (number/2-1)

E: RELERRYE LI ESE B/ R

float32x4_t vfmulxssi_f32 (float32x4_t, float32x4_t, float32x4_t,

const int)

>>> RHEGH: WEF LRI ZERE LI EHH U HE
& vz, Vx,Vy,index & 4 M&H, A vz ZEREE
Vz (2i+1)=Vz (2i+1) -Vx (21) *Vy (2index+1) ; i=0: (number/2-1)
Vz (21)=Vz (21)-Vx (21i) *Vy (2index) ; i=0: (number/2-1)
E: RESRRE2IBRESS R/ R
index=0 ~ (128/ (element_size*2) -1);

vimulxsa.t && vfmulxsai.t

e float32x4_t vfmulxsa_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> RHGH: HEFRELREMELHERHIUE
¥ vz, vx,vy & 3 MY, R vz RREE
Vz (21+1)=Vz (21i4+1) -Vx (21+1) *Vy (21i); i=0: (number/2-1)
Vz (21)=Vz (21)+Vx (2i+1) *Vy (2i+1); 1=0: (number/2-1)
E: RESRRE2IRESS R/ R
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e float32x4_t vfmulxsai_f32

(float32x4_t, float32x4_t, float32x4_t, const int)

>>> RHYH: WEFEEIZHRE L EHH U H
¥ Vz,Vx,Vy,index & 4 MEK, FH vz REEME
Vz (2i+1)=Vz (2i+1) -Vx (2i+1) *Vy (2index) ; 1i=0: (number/2-1)
Vz (21)=Vz (21)+Vx (21+1) *Vy (2index+1) ; i=0: (number/2-1)
E: RELERRELUAKESS R/ R

index=0 ~ (128/ (element_size*2) -1);

vicmul.t && vicmula.t

e float32x4_t vfcmul_f£f32 (float32x4_t, float32x4_t)

>>> FHHEWH: HEFALEFTE
Bi% vx, vy BEWASE, vz REEME

Tmp (21i+1) = Vx(21)*Vy (2i+1);

Tmp (21) = Vx(21)*Vy(21);

Vz (2i+1) = Tmp (2i+1)+Vx (2i+1)*Vy (21i); 1=0: (number/2-1)
Vz (21) = Tmp(2i) -Vx(2i+1)*Vy(2i+1); 1i=0: (number/2-1)

E: Tmp (1) RELRE-—RENEMEME, vz (1) PREWERFE-REN MRS

float32x4_t vfcmula_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> FHEPH: MEFEEHRFKE M

,@%_& Vz,Vx,Vy /-E’jE 3 /[\%%ﬁ, Vz %ﬁ@{ﬁ

Tmp (2i+1) = Vz (2i+1l) + Vx(2i)*Vy(2i+1);
Tmp (21) = Vz(2i) + Vx(21)*Vy(21i);

Vz (2i+1) = Tmp (2i+1) + Vx(2i+1)*Vy(21);
Vz (21i) = Tmp(21) - Vx(2i+1)*Vy(2i+1);

Hr Tmp (i) EME—RENEFFEME, vz (1) REWERFE—XENEIRE

vicmule.t && vicmulca.t

e float32x4_t vfcmulc_£f32 (float32x4_t, float32x4_t)

>>> FHWH: HEFELHTRE
B vx, vy REANSH, vz ZREME

Tmp (2i+1) = Vx(21)*Vy(2i+1);

Tmp (21) = Vx(21)*Vy(21);

Vz (2i+1) = Tmp(2i+1)-Vx (2i+1)*Vy (21i); 1=0: (number/2-1)
Vz (21) = Tmp(21i)+Vx(2i+1) *Vy (2i+1); 1i=0: (number/2-1)

E: Tmp (1) RELRE-RENEMEME, vz (1) PREWERFE-REN MRS

e float32x4_t vfcmulca_f32 (float32x4_t, float32x4_t, float32x4_t)
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>>> BHEPH: mEFEEHEI R
B vz, Vvx,Vy £ 3 NE¥H, vz REEME

Tmp (2i+1) = Vz (2i+1) + Vx(21i)*Vy(2i+1);

Tmp (21) = Vz(2i) + Vx(21)*Vy(21i);

Vz (2i+1) = Tmp (2i+1)-Vx (2i+1)*Vy (21i); 1=0: (number/2-1)
Vz (21) = Tmp(21i)+Vx(2i+1) *Vy (2i+1); 1i=0: (number/2-1)

Hr Tmp (i) REME—RENEFEME, vz (1) REMERFE—RENMIENE

vfcmuln.t && vfemulna.t

e float32x4_t vfcmuln_£f32 (float32x4_t, float32x4_t)

>>> BEGH: HEFAZHAMATE

B#® vx, vy REASH, vz BREE

Tmp (21i+1) = -Vx(21)*Vy(21i+1);

Tmp (21) = -Vx(21)*Vy (21);

Vz (2i+1)= Tmp (2i+1) -Vx(2i+1)*Vy(2i); 1=0: (number/2-1)

Vz (2i)= Tmp (21) +Vx(2i+1)*Vy(2i+1); 1=0: (number/2-1)

E: Tmp (i) RELRFE-RENEMEE, vz (1) FPREMERFE-RENMIRE

float32x4_t vfcmulna_f32 (float32x4_t, float32x4_t, float32x4_t)

>>> FBHPH: HEFELEBAKE M

B vz, Vvx,Vy £ 3 NE¥H, vz REEME

Tmp (2i+1) = Vz (2i+1l) - Vx(21i)*Vy(2i+1);
Tmp (21) = Vz(2i) - Vx(21)*Vy(21i);
Vz (2i+1) = Tmp(2i+1) - Vx(2i+1)*Vy(21i); 1=0: (number/2-1)

Vz (21)= Tmp (21) + Vx(2i+1)*Vy(2i+1); 1i=0: (number/2-1)

Er Tmp (i) FEME—RENEFEME, vz (1) REMERFE—REN MRS

vfcmulen.t && vfecmulcena.t

e float32x4_t vfcmulcn_£f32 (float32x4_t, float32x4_t)

>>> RHEWRY: HEFEEHEHERARE
B#& vx, vy REASH, vz BRREE
Tmp (21i+1) = -Vx(21)*Vy (2i+1);
Tmp (21) = -Vx(21i)*Vy(21i);
Vz (2i+1)= Tmp (2i+1) + Vx(2i+1)*Vy(21); 1=0: (number/2-1)
Vz (21i)= Tmp (21) -Vx(2i+1)*Vy(2i+1); 1=0: (number/2-1)
E: Tmp (i) RELRE-RENEMEE, vz (1) FREMERFE-RENEIRE

e float32x4_t vfcmulcna_f32 (float32x4_t, float32x4_t, float32x4_t)
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>>> FHEWH: HEFELFEHATE 0
Bi% vz, vx, vy & 3 NH%E, vz £REHE

Tmp (2i+1) = Vz (2i+1l) - Vx(2i)*Vy (2i+1);

Tmp (21) = Vz(2i) - Vx(21)*Vy(21i);

Vz (2i+1) = Tmp(2i+1) +Vx(2i+1)*Vy(2i); i=0: (number/2-1)
Vz (2i) = Tmp(2i) -Vx(2i+1)*Vy(2i+1); 1=0: (number/2-1)

Hr Tmp (i) REME—RENEFEME, vz (1) REMERFE—RENMIENE

3.6.6.10 {FxifEIE . BIBOF) . e fRBMGS T BE AR

vrecpe.t && vrecps.t

e float32x4_t vrecpe_£32 (float32x4_t)

>>> FHEWH: T EEHKES
B vx &%, vz ZREE
Vz (i) ~1/(Vx(i)) i=0: (number—-1) (H#HE vx(i) HBEI%MHE)

float32x4_t vrecps_£f32 (float32x4_t, float32x4_t)

>>> RHPH: mEF EEBER
Bk vx, vy EWMSH, vz ZREE
Vz (i) = 2 — Vx (1) * Vy (i) 1i=0: (number-1)

vrsqrte.t && vrsqrts.t

e float32x4_t vrsqrte_£32 (float32x4_t)

>>> BHEWH: HEFEEBIFS
Bi% vx ZF5H, vz RREHE
Vz (i) ~1/((Vx(i))"~(1/2)) i=0: (number-1) (HR&EWE vx (1) WEEZFFE)

e float32x4_t vrsqrts_£32 (float32x4_t, float32x4_t)

>>> BHWH: AEFEFFTER
Bi&k vx, vy EEH, vz RREE
Vz (1) = (3-Vx(1)*Vy(i))/2 i=0: (number-1)

vexpe.t

e float32x4_t vexpe_f£f32 (float32x4_t)

>>> FHHEPH: HEFEKRR e H4H4HHE
BRi% vx &%, vz ZREHE
Vz (i) ~ e”(Vx(i)) 1i=0: (number-1) (B E vx(i) & e FHMH)
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3.6.6.11 LIRS

vdtos.t

e float32x4_t vdtos_f64 (float6dx2_t)

Z %% 800 %% CPU 412

>>> FHHWH: HEXBEFEERET AR
Bi%k vx 5%, vz ZREME

—1);
64-bit WAFER BB HA 32-bit EHETFERK

Vz (i)={double_to_single (Vx(2i+1)), double_to_single (Vx(21i)) };

i=0: (number/2-

vitox.t1.t2 && vxtof.t1.t2 (i i AZE)

e int32x4_t vftox_ f32 s32 (float32x4_t)

e uint32x4_t vftox_£f32_u32 (float32x4_t)

>>> BEWY: MEFRE R ER
&k vx BBH, vz REEME
Vz (i)=float_to_fix(Vx(i)); i=0: (number-1);
# (L6-bit/32-bit) WEKHEAMEMLEE U/s EARH,
FCR[20:16].frpos[4:0] #§& & G /N EM B
16bit T HEKKA frpos[3:0] 47T 1~16 B EKHH
32bit FEEIEFEF frpos[4:0] 77 1~32 W NEIEH

e float32x4_t vxtof_s32 _f32 (int32x4_t)

e float32x4_t vxtof_u32_f32 (uint32x4_t)

>>> BHEWH: FEE LT EESE
Vx REH, Vz REEE
Vz (1)=fix_to_float (Vx(1i));
¥ (16-bit/32-bit)U/s & & ¥ A AL T 8T R4,
FCR[20:16].frpos[4:0] 5% & SN EMLE

i=0: (number-1);

SET AN

16bit FHEBEAH frpos[3:0] FFx 1~16 L/ NEIH 4
32bit EAEKHA frposl[4:0] FF& 1~32 fH/NEH L

vitox.t1.t2 && vxtof.t1.t2 (i P i)

e float32x8_t vxtof_sl6_f32 (intl6x8_t)

e float32x8_t vxtof_ul6_f32 (uintlox8_t)

>>> BEPY: MEL AT EER
B’ vx BE%, vz BREE
Vz (i)=fixl6_to_single (Vx(i)); 1i=0: (number-1);

¥ 1e-bit # U/s RRHKFEHA 32-bit EHEFAK,

(N ILERED)
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(Z 150

FCR[20:16].frpos[4:0] & EHH N EMLE
16bit & EFRA frpos[3:0] #HF 1~16 LM/ KEL

vftox.t1.t2 && vxtof.t1.t2 (v T5 ik )

e intl6x8_t vftox_ f32 sl1l6 (float32x4_t)

e uintl6x8_t vftox_f32_ul6 (float32x4_t)

>>> RHPH: HEFEE AT
&k vx BEH, vz REEE
Vz (1)={single_to_fix16(Vx(2i+1)),
¥ 32-bit BWEHHEHEA 16-bit U/S EAHK,
FCR[20:16].frpos[4:0] & & A N AN E

16bit & EFRA frpos[3:0] #HF 1~16 LM /IKEHL

single_to_fix16(Vx(2i))} ; 1i=0: (number/2-1);

vitoi.t1.62 (PrEAAE)

e int32x4_t vftoi_£32_s32 (float32x4_t)

e uint32x4_t vftoi_f32_u32 (float32x4_t)

>>> RHEUH: HEFRERER
Bk vx RE%K, vz RREHE
Vz (i)=float_to_int (Vx(i));
¥ (16-bit/32-bit) FRHEEKBAMAMTY /s EHK

i=0: (number-1);

vitoi.t1.t2 (i1 %5 12F)

e intlox8_t vftoi_f32_sl16 (float32x4_t)

e uintl1l6x8_t vftoi_f32_uleo (float32x4_t)

>>> HHPH: mEFTEEHER
Bi& vz BRE#, vz REEMHE
Vz (i)={single_to_intl6 (Vx(2i+1)),
¥ 32-bit BFAHEHA Le-bit U/S EAH

single_to_fix16(Vx(2i))} ; i=0: (number/2-1);

vitof.t1.t2 (fsi B M)

e float32x4_t vitof_s32_f32 (int32x4_t)

e float32x4_t vitof_u32_f32 (uint32x4_t)
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>>> HHPH: HEERFAHSE
&k vx BEH,vz RREE
Vz (1) =int_to_float (Vx (1)) ;
¥ (16-bit/32-bit)U/S HA H ik A0 [F AL 5F oY 3% %k

i=0: (number-1) ;

vitof.t1.t2 (i e Jig)

e float32x8_t vitof_sl6_f32 (intl6x8_t)

e float32x8_t vitof_ul6_f32 (uintlex8_t)

>>> RHPH: HEERF ARG
&k vx BEBH, vz REEE
Vz (i)=intl6_to_single (Vx (1)) ;

¥ 1e-bit W U/s EAKFEEA 32-bit BREFAK

i=0: (number-1);

vftoi.t1.t2.rn (round to nearest)

e int32x4_t vftoi_f32_s32_rn (float32x4_t)

e uint32x4_t vftoi_f£f32_u32_rn (float32x4_t)

>>> BEWHA: FEANWETF EBEHESR
&k vx BREBH, vz REEE
Vz (i)=single_to_int32 (Vx (1)) ;

¥ 32-bit BAEEFEAEHEA 32-bit B U/S EAK

i=0: (number-1);

vftoi.t1.t2.rz (round to zero)

e int32x4_t vftoi_f£f32_s32_ rz (float32x4_t)

e uint32x4_t vftoi_£f32_u32_rz (float32x4_t)

>>> BEWRA: FEANMETF RERER
&k vx BEH, vz RREE
Vz (i)=single_to_int32 (Vx (1)) ;

¥ 32-bit BAREW REEHA 32-bit B U/s EARK

i=0: (number-1) ;

vftoi.t1.t2.rpi (round to +inf)

e int32x4_t vitoi_£32_s32_rpi (float32x4_t)

e uint32x4_t vftoi_£32_u32_rpi (float32x4_t)
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>>> BHEGH: WENREFAER LR
Bk vx 5K, vz REEE
Vz (i)=single_to_int32 (Vx (1)) ;
¥ 32-bit BHEWABEHA 32-bit B U/s EEHK

i=0: (number-1) ;

vftoi.t1.t2.rni (round to -inf)

e int32x4_t vftoi_ _f32 s32 rni (float32x4_t)

e uint32x4_t vftoi_f32 u32_rni (float32x4_t)

>>> BEPY: FENHET RERER
&k vx BEBH, vz REEE
Vz (i)=single_to_int32 (Vx (1)) ;

¥ 32-bit BEEF AHEHRA 32-bit o U/S EAEHK

i=0: (number-1);

3.7 minilibc

3.7.1 math

3711 KA

* fabs, fabsf

Defined in header <math.h>

float fabsf ( float arg ); (1) (since C99)

double fabs ( double arg );

(2)

1-2) RS H arg IN4ERME
BH

arg - IR BH
B

R BHL arg WX (argl)

¢ fmod, fmodf

Defined in header <math.h>
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float fmodf ( float x, float y ); (1) (since C99)
double fmod ( double x, double y ); (2)

1-2) WAy MREL mANx-n*y B8], n RAWI0 i A, REMERHS 605 x —FE.

S

X Y- ?%)ﬁ%ﬁ
B M
R SHL x/y B ARER

¢ remainder, remainderf

Defined in header <math.h>

float remainderf ( float x, float y ); (1) (since C99)
double remainder ( double x, double y ); (2) (since C99)

1-2) WS oy MR A -n*y B3], n RTEABUREGE, RFEERRERIERT 5005 x —F
SH

x y- RSB

BRI
SR [E B EL xy HIAHL

* remquo, remquof

Defined in header <math.h>

float remquof ( float x, float y, int *quo ); (1) (since.
—C99)
double remquo ( double x, double y, int *quo ); (2) (since.
—C99)

1-2) 2K{blremainder() WWHSH x/y REL, I HILRIIFHLESEL quo

SH
x y-FREH
quo - T
BRI
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REISH sy AR T HALRIAEAEES R quo .

¢ fma, fmaf

Defined in header <math.h>

float fmaf ( float x, float y, float z ); (1) (since C99)
double fma ( double x, double y, double z ); (2) (since C99)

1-2) WWRZHL (x * ) + 2 E5R

5%
Xy, z- FRSH
B
IR SHL (x % y) + 2 G5

¢ fmax, fmaxf

Defined in header <math.h>

float fmaxf ( float x, float y ); (1) (since C99)
double fmax ( double x, double y ); (2) (since C99)

1-2) SR [EI A SRR -

B8

X y- FRSH

B
AT S GRS ONIDLIER

¢ fmin, fminf

Defined in header <math.h>

float fminf ( float x, float y ); (1) (since C99)
double fmin( double x, double y ); (2) (since C99)

1-2) 3R [ A SO PRI R
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(@ FsLE =# %4 800 &5 CPU fHi2

R[PSS RPN E

e fdim, fdimf

Defined in header <math.h>

float fdimf ( float x, float y ); (1) (since C99)
double fdim( double x, double y ); (2) (since C99)

1-2) IREIPASHIIEZEAE, B0 x >y, &[] x -y, AHNGR[E +0,
SH

x y-FREH
B M

R [l SO IEZE(H

¢ nan, nanf

Defined in header <math.h>

float nanf (const char *unused); (1) (since C99)

double nan (const char *unused); (2) (since C99)

1-2) i} [5] not-a-number {H
S

unused - F B TAFEE S HL
BN

1% [8] not-a-number {E

3712 5EGEn

* exp, expf

Defined in header <math.h>
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@ TiLH =% 2
a1 =EF %800 %% CPU &Hig
float expf ( float arg ); (1) (since C99)
double exp ( double arg ); (2)

1-2) 7155 e Y arg IRy
ZH
arg - 175 S5
BRI
IR [A] e (1) arg K745
¢ exp2, exp2f
Defined in header <math.h>
float exp2f( float n ); (1) (since C99)
double exp2 ( double n ); (2) (since C99)
1-2) 318 2 B n K05
S8
n-FESH
JEAEIL
IR 2 1 n R TEER .
¢ expml, expm1f
Defined in header <math.h>
float expmlf ( float arg ); (1) (since C99)
double expml ( double arg ); (2) (since C99)
1-2) i85 e i arg I - 1
S5
arg - FE RSHL
1B
R[] e (1) arg K J5-1 HZER .
* log, logf
113
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-5

Z %% 800 %% CPU 412

Defined in header <math.h>

float logf ( float arg ); (1)
double log( double arg ); (2)

(since C99)

1-2) THPA e SIRHL, arg S FURUR XL
BH

arg - F RS
Bl f

R[ETPA e M IRHL, arg S EAEH AR

* log10, log10f

Defined in header <math.h>

float logl0f ( float arg ); (1) (since C99)
double logl0( double arg ); (2)
1-2) THERA 10 sk, arg Sy BLARTEL
S8
arg - 1R SH
FEAEINf
IR DA 10 Sy, arg y EAXHEL
* loglp, loglpf
Defined in header <math.h>
float loglpf( float arg ); (1) (since C99)
double loglp( double arg ); (2) (since C99)

1-2) THHLA e IREL, 1+arg 9 AR EL
B

arg - F RS

B

KA 1.7
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RIEIPA e IRHL, 1+arg A XL

* log2, log2f

—_—=c

-5

Z %% 800 %% CPU 412

Defined in header <math.h>

float
double

log2f( float arg ); (1)
log2 ( double arg ); (2)

(since C99)
(since C99)

1-2) TFELA 2 9Nk, arg S RN AR

SH
arg - ¥ B
BRI

RIEPA 2 MK, arg S EEIRTEL

3713 F®liig

e sqrt, sqrtf

Defined in header <math.h>

float
double

sqrtf ( float arg ); (1)
sqrt ( double arg ); (2)

(since C99)

1-2) P15 arg {97 IR

SH

arg - ¥ B
BRI

&[] arg F)FI7 AR

¢ cbrt, cbrtf

Defined in header <math.h>

float cbrtf( float arg ); (1) (since C99)
double cbrt ( double arg ); (2) (since C99)
E?"ﬁ 1.7 Copyright © 2020 T-HEAD Semiconductor Co.,Ltd. All rights reserved. 115



(@ FsLE =# %4 800 &5 CPU fHi2

1-2) I157 arg SLJ7HR
SH

arg - F RS
B M
&[] arg {77 R

* hypot, hypotf

Defined in header <math.h>

float hypotf ( float x, float y ); (1) (since C99)

double hypot ( double x, double y ); (2) (since C99)

1-2) 35 X,y PO R~ i

L2
x-FESH
y-IFESH

FEAEI

R[] X,y FITRIETAR

¢ pow, powf

Defined in header <math.h>

float powf ( float base, float exponent ); (1) (since C99)
double pow( double base, double exponent ); (2)

1-2) 1154 base ] exponent {K 5
28

base - IF SRS H
exponent - 7% p fE S HL

B

1% [1] base H{J exponent {XJ7 .
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3714 =S KA hLkia s

¢ sin, sinf

Defined in header <math.h>

float sinf( float arg ); (1) (since C99)

double sin( double arg ); (2)

1-2) 5 arg(IUEE) 1Y IETX
BH

arg - LI R
BRI

iR ] arg(JIEE) FAIE S (R

¢ cos, cosf

Defined in header <math.h>

float cosf( float arg ); (1) (since C99)

double cos ( double arg ); (2)

1-2) 715 argGIUE) WA T%
SH

arg - FEEIT TR
B
iR 18] arg(NEE) 14 5% H

¢ tan, tanf

Defined in header <math.h>

float tanf ( float arg ); (1) (since C99)
double tan ( double arg ); (2)

1-2) I157 arg () IEY]
SH
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(@ FsLE =# %4 800 &5 CPU fHi2

arg - FAEIIE SR
BRI
1R [H] arg(SIREE) M IEYIME.

¢ asin, asinf

Defined in header <math.h>

float asinf ( float arg ); (1) (since C99)

double asin( double arg ); (2)

1-2) P15 argGIU) I IEL
SH

arg - FEEIT TR
B
iR 18] arg(INEE) 1) /e IE 5% 4H

¢ acos, acosf

Defined in header <math.h>

float acosf( float arg ); (1) (since C99)
double acos ( double arg ); (2)

1-2) P15 arg IV WAL
SH

arg - FAVEIE EFOR
BIAi
R[] arg(PREE) By S A3 5%AH .

¢ atan, atanf

Defined in header <math.h>

float atanf ( float arg ); (1) (since C99)

double atan ( double arg ); (2)
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SB=E X% 800 &7 CPU &2

1-2) P57 argGIUEE) 19 S IED)
SH

arg - FJERY P R
B M

iR [ arg(INE) ) S IEDME .
¢ atan2, atan2f

Defined in header <math.h>

float atan2f ( float y, float x ); (1) (since C99)

double atan2 ( double y, double x ); (2)

1-2) TH5 y/x(IVED) B9 SR
S

y - TR AR
x - FBEIIF RN

B
AR ] y/x(GRE) 1 IEYIE .

¢ sinh, sinhf

Defined in header <math.h>

float
double

sinhf ( float arg ); (1)
sinh( double arg ); (2)

(since C99)

1-2) 315 arg [0 IE 5%
b

arg - FEINTE AR
BRI
iR ] arg FAL i IE LA -

¢ cosh, coshf

Defined in header <math.h>

KA 1.7
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(@ FsLE B=% %% 800 %3] CPU Hi2

float coshf ( float arg ); (1) (since C99)
double cosh ( double arg ); (2)

1-2) THE arg B A%
S

arg - fHPZITE TR
B M

AR [0] arg RIXLHH AR L (E .

¢ tanh, tanhf

Defined in header <math.h>

float tanhf ( float arg ); (1) (since C99)

double tanh ( double arg ); (2)

1-2) 15 arg (OB IE VI
S

arg - FHPZITE AR
B

i 0] arg XL IEYI{E .

¢ asinh, asinhf

Defined in header <math.h>

float asinhf ( float arg ); (1) (since C99)
double asinh ( double arg ); (2) (since C99)

1-2) 55 arg (Y AU IE 3% {H
S8

arg - FFEITE SR
B

AR [ arg 1) OB TE % (H

¢ acosh, acoshf
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Defined in header <math.h>

float acoshf ( float arg ); (1) (since C99)
double acosh ( double arg ); (2) (since C99)

1-2) 7155 arg 1 OB 42 5% 0E
B

arg - FZINTE AR

BRI
AR 0] arg 1R SR AR L AH -

¢ atanh, atanhf

Defined in header <math.h>

float atanhf ( float arg ); (1) (since C99)
double atanh ( double arg ); (2) (since C99)
1-2) 144 arg [ RCAH IE HI{E
24

arg - FZINTE KR
BNl
iR ] arg {4 SOSUH IEYIE .

3715 BB thia

o erf, erff

Defined in header <math.h>

float erff( float arg ); (1) (since C99)
double erf ( double arg ); (2) (since C99)

o erfc, erfcf

Defined in header <math.h>
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float erfcf( float arg ); (1) (since C99)
double erfc( double arg ); (2) (since C99)

¢ tgamma, tgammaf

Defined in header <math.h>

float tgammaf ( float arg ); (1) (since C99)
double tgamma ( double arg ); (2) (since C99)

37.1.6 RrEn

¢ ldexp, ldexpf

Defined in header <math.h>

float ldexpf ( float arg, int exp ); (1) (since C99)

double ldexp ( double arg, int exp ); (2)

1-2) P14 arg * 2 Y exp I

arg - FE B
exp - BB

BRI
&[5 arg * 2 1} exp K 5 {H.

¢ scalbn, scalbnf

Defined in header <math.h>

float scalbnf ( float arg, int exp ); (1) (since C99)
double scalbn( double arg, int exp ); (2) (since C99)
float scalblnf ( float arg, long exp ); (5) (since C99)
double scalbln( double arg, long exp ); (6) (since C99)

1-2, 5-6) {144 arg * FLT_RADIX [{] exp IX )7

SH
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@ TiLH =% 2
a1 =EF %800 %% CPU &Hig
arg - 17N SHL
exp - BIL S

B
&[] arg * FLT_RADIX [§] exp K H{H.
* ilogb, ilogbf
Defined in header <math.h>
int ilogbf( float arg ); (1) (since C99)
int ilogb( double arg ); (2) (since C99)
1-2) MiF S SH arg PEREUTCIRFEEUNE, HAGHAE AR5 AR [F] .
S5
arg - 1S5S4
R
TR RS arg THRBUCIRAEEONE, HIFHAE AR B EE R A
* logb, logbf
Defined in header <math.h>
float logbf ( float arg ); (1) (since C99)
double logb ( double arg ); (2) (since C99)
1-2) MPE S SH arg R EUCM LM 5, HRFEELVE T SR
28
arg - 175 S5
JEAEIL
MIF S S E arg PIRBUCIRFEZOM S BN, 85 B AR SR .
* frexp, frexpf
Defined in header <math.h>
123
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="}

Z %% 800 %% CPU 412

float frexpf ( float arg, int* exp ); (1)

double frexp( double arg, int* exp ); (2)

(since C99)

1-2) KFLRE 3w A x 2B UA— A 20 B0 2 I RO
SH

RELTE HPF AL x ZM AR VA—A 70 B0 2 AR HIOR

¢ modf, modff

Defined in header <math.h>

float
double

modff ( float arg, float* iptr ); (1)
modf ( double arg, double* iptr ); (2)

(since C99)

1-2) KF4 7 935 mEL arg 20 AR BRI NGRS 2

BH

iptr - TRIAVE RERRET T AR RG>

KA TE TR S arg RN BEBORINEGR 7, AR BAT 5 arg MR G2RBURIFT5 .

¢ nextafter, nextafterf

B HA 5 arg MIFY2EALHM

=]

7.

Defined in header <math.h>

float nextafterf ( float from, float to );

double nextafter ( double from, double to );

(1)
(2)

(since C99)

(since C99)

1-2) |, WS EEYC R B ZEAL, RIGTE o [ T IR [ from §) R —AATFR(EH. AR from S5F to, U

&[] to,
B
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BRI

HIE, RS R A AL, SRISTE to BJ7 1) L3R ] from BN —ANRIRIR(E. AR from %5 to,

N3 18] to.,

¢ copysign, copysignf

=E Z$# 800 3 CPU %

Defined in header <math.h>

float copysignf ( float x, float y );

double copysign( double x, double y );

(1) (since C99)
(2) (since C99)

1-2) [ x fR/INRL y B9AF5 A s fE

SH

BRI

H X BRIy BOFF S5 BT R (R

3.7.1.7 Efias

¢ ceil, ceilf

Defined in header <math.h>

float ceilf( float arg ); (1)
double ceil ( double arg ); (2)

(since C99)

1-2) IA/INT arg 1R/ MEIAH

S

RN arg 1R/ NETEAE .

¢ floor, floorf

Defined in header <math.h>

KA 1.7
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float floorf( float arg ); (1) (since C99)
double floor ( double arg ); (2)

1-2) WHARKT arg M5 KEEIE(E

2
arg - 1T HSHL

BRI
BB R AT arg HBCHETAL .

¢ round, roundf
Defined in header <math.h>
float roundf ( float arg ); (1) (since C99)
double round ( double arg ); (2) (since C99)
long lroundf ( float arg ); (5) (since C99)
long lround( double arg ); (6) (since C99)
long long llroundf ( float arg ); (9) (since C99)
long long llround( double arg ); (10) (since C99)

1-2) TR arg (13 4K

5-6,9-10) T4 T arg 1%

S8
arg - VRS

RIEHiE
SRR arg HOfi.

¢ trunc, truncf
Defined in header <math.h>
float truncf ( float arg ); (1) (since C99)
double trunc ( double arg ); (2) (since C99)

1-2) W HRRWEE, HRPAKT arg.

2
arg - IFHSHL
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B EIEfE
IR EIAN KT arg (IR KAETEAA -

¢ nearbyint, nearbyintf

=E Z$# 800 3 CPU %

Defined in header <math.h>

float nearbyintf ( float arg ); (1)
double nearbyint ( double arg ); (2)

(since C99)
(since C99)

1-2) KFF S HL arg DA M A B0 (E
SH

arg - ¥ B
B M
iR [ BH arg HURETEARL

¢ rint, rintf

Defined in header <math.h>

float rintf( float arg );
double rint ( double arg );
long lrintf( float arg );
long lrint ( double arg );
long long llrintf( float arg ); (9)

long long llrint ( double arg ); (10)

(1) (since
(2) (since
(5) (since
(6) (since

(since C99)

(since C99)

C99)
C99)
C99)
C99)

1-2) KFF R SH arg VAR M AN R0
5-6, 9-10) K59 iS4 arg PARETEAR ity AR

S
arg - F RS
BRI

AR [u] BEY arg HRETAA .

KA 1.7
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HE 22k 900 5] CPU 4if:

LBk 900 251 CPU ZHT RISC-V IR REGHITT R MBI G - A B ERNGIE C. C+ fiftid #2254, 3 K55 RISC-V
RRGE X BRIA IR, SR, LA . LAKIES intrinsic $2 1145,

AREA G LA
o dofTHRIFIR A LGN, LEE
o T-HEAD /JMEARIE 4T0% B libec-rt

s CiEZH R

4.1 kR . AbPRES

BRI AITIT R T 25 RISC-V (R R AU AL PR, EAT5E—(HF-3AF RISC-V T HAEGH T &, F@ i A [ (1 25
PRI AR AR E AL PR AR, BB R K 40 R .
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(@ FsLE BPUE %%k 900 %3 CPU %12

# 4.1: CPU LIRS Y X &

CPU -march -mabi -mtune
E902 %1 E902 rv32ecxtheadse ilp32e €902
E902M rv32emcxtheadse ilp32e €902
E902T rv32ecxtheadse ilp32e €902
E902MT rv32emcxtheadse ilp32e €902
E906 H % E906 rv32imacxtheade ilp32 €906
E906F rv32imafcxtheade ilp32f €906
E906FD rv32imafdcxtheade ilp32d €906
E906P rv32imacpzp64_xtheade ilp32 €906
E906FP rv32imafcpzp64_xtheade ilp32f €906
E906FDP rv32imafdcpzp64_xtheade ilp32d €906
E907 &% E907 rv32imacxtheade ilp32 €907
E907F rv32imafcxtheade ilp32f €907
E907FD rv32imafdcxtheade ilp32d €907
E907P rv32imacpzp64_xtheade ilp32 €907
E907FP rv32imafcpzp64_xtheade ilp32f €907
E907FDP rv32imafdcpzp64_xtheade ilp32d €907
C906 %1 C906 rv64imacxtheadc 1p64 c906
C906FD rv64imafdcxtheadc Ip64d c906
C906FDV rv64imafdcvxtheadc Ip64dv c906
C9I10 %41 910 rv64imafdcxtheadc Ip64d c910
CI10V rv64imafdcvxtheadc Ip64dv c910

Horfr-march, -mabi Fl-mtune 3 EL (A E F AT 35 LR iR 25 :
o _march % R
o -mabi %M

o _mtune £ M

4.1.1 -march i

-march PRI T4 % A8 H AR SCPEIT O O 246, AR FARIR AR R 18 -8, W SC A0 2 4.2 B, Hn
rv32imacxthead &7 24 B A AR SCOF TSN T 32 AR AUECREIR 46 . BAGRRRIE L. T IR R AT
SREMEREH IR 4R . BRYTRIGOEIL, HARIIESIIYN RISC-V ARifEsig 48, EPRANAGHA T I RISC-V ISA SPEC.
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@ T8

A2 TR R4

$BUE ZX 900 K3 CPU iz

FHEWR | 5K

rv32i 32 (i B AL FLAit 5 S 4
rv32e AT 32 R RUELRERE S (5 rv32i AR E HAE T 16 27178
v64i 64 (i R BL Al - 4E
m AR, RIGAEE
a (i
f FORG RE TR A 02
d MU RETE AR 4R
c JEAEHE 5 (H) 16 (K BERHE 248 )
p Packed-SIMD 544
I A -4k

xtheadc PR C R RGeS 4R

xtheade kB E R ARG RS &4

xtheadse | “-3kE} Small E &5 HEREH 45 24

rv32g rv32imafd {155

rv6dg rv6dimafd {5

Mg B THA, PR EREI RIS S5, AER C RIIRY L2 E RIRYY FE#b ] xthead 7R, H AT TH

AR, HARTATREARHA, REWEA .

4.1.2 -mabi LI

-mabi 35 T4 4 U 47 SR ABL (Application Binary Interface) MU, fRJZ2RGHEIIAN 4 4.3 o, S EANATHE

& w] L, RISC-V ABI SPEC,

%% 4.3: ABI FLU5EHA

ZFR | iiEA

ilp32e | rv32e i} 16 PEFAEARALS N

ilp32 | rv32i I, JiA JEAUERE ) SRR AL A S e S AL

ilp32f | rv32i I}, FOREREIE RR SR E R A i e S N

ilp32d | rv32i I, FORERERDOORS B2 i ISR 7 s A A e A S )

Ip64 | rv6di I, A FEAUERE T SRR AL S e S L

Ip64f | rv6di I, FURYEEF R SR B R S AR 1 S N

Ip64d | rv6di I, FUREEERDOURS B2 i SR ] 7 s A A e A S U

Sl

Ip6dv | rvodi I, FURGEEFIXCREBETE RS RO P B AP 1) B SRl ) ] R A 16 2

A

Ip6ddv | rvodi I}, FUREREFIXURS REUF sl RS P AT A A, 1o BER U S RO ) R A i (% 5
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(@ FsLE BPUE %%k 900 %3 CPU %12

4.1.3 -mtune gL

-mtune PN £ AR F AT IE AP, (EHE E XTI wne AT DAZE BT E CPU MG (UM A K L AL i H b
Fefr. HARFLAITA CPU 1) mtune (R IHEE N[ &% £ 4.1 .

4.2 T-HEAD /MABLETTIBHE libee-rt

IZATISE (runtime library) 2 58— R i a2 SC PR AR 5 N ELARAEAN N B SR BOA SR BT S P iB AT =
R — MR o XM — e — SRR BAIs 5, AR S5 SN U EF A 0, AR = P RIF AT R
YA T2 F AR R SRR

TEVkFF GCC ARG, libgee RENMZITINE , BRI RITHRAE IEEETS54 fIBRIE. liboc-rt 2-F-3KA7 At
RISRN BRBE TR R ARG P IT 10 55— s AT e . B4 libgee MTIREEEAAHML. [RIIF, A T8 fir 1L

RS, BRI SRR BT &4 libgee 5 RFRE, BAKRZHlibce-rt 5 libgee i &t SE23r o004 £ 51 BT

4.2.1 libce-rt fliJ{] i1k

TEFEER S % Wi -meert, B R] {5 libee-rt #46 libgee o

MR FAT, 2% HAE E902 F1 E906 5 T AL

4.2.2

2=

libee-rt &5 libgee 13 i v 503 40 10 22 5+

% 4.4: libee-rt 37 3% 11 2257

AT IREELF) code size ALK, libee-rt HXTTiF 582 O Y SEBUA L T libgee i T =7k Ab 3, HfkZER ST

ble—float), # &4 R, &M 0

libce-rt LR libgcc e R4
LTSS T mE, NREEHE | a FaARSE (. B, . ) X | R EEHERRS L
FIARALEL, T2kl 0 THAERE N URIE, 2[5 0

b. I kG BE A HRE RE WD (dou- | 3 [l RS AL £L

2. WA B (E, R
AN AT i E

a FFRSEARBE (. B T’ B,
XFFREEE B AOE, R (8] 3E AT
JOTR d e

KA BRIy, R RATS TS E

b. VSR B A5 RS ) (dou-
ble—float), 5% LiME, &\
—ANHE AT s (B

KA BRI, RIS IS

C.FRFNEER, AT S EHA TR
FORMRETL RS, 3R ] SEBR{ERS
Ji7 2 28 A ) AR A

X R, AR [ R A5 1 R
R A

T oudkEE

KA 1.7
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*44-

$BUE ZX 900 K3 CPU iz

libce-rt *Fltmlﬁ

libgcc SLI#RAE

3. TR RMAR PR L | a BEAAAREE O, . . B,
95, UAERA XIS L | SRR AR L R, 4dE
b2 FA X WARR A R, sy

Jo55 5 H BB , 82 1% IS5,
Tog5 2 8 &AM a kS Sia
B, 3&[8] Nan

b. KT BE e e FLURS B 5
(float—double) , X FTK EEAE Y TC
55 ARBAAEMMSAL R, R Y
TERUAR LKA B R R

TE55 AR S e e o ok L4 e b PE 1
Jeg5 FAREL

c. R RS, FFAREOAEZRT Y
A i R AT HE R

U2 5 R BPAAAEARR (Nan) 1
HREE AN R TP :

MEERARETRT L NT ST,
BWAEAIWTET . KT KT, /Db
T NTETHF B R A, #R
UL S ERLE

X RS, IR A5 4 JC P ) o 4 un-
ord H1, AN LRSS NN

4P EINBEE S, BRI R, AR O 1, 0 MARFS 55—
VERAH ]

BP0 AR (920 it 0 5 HAR
M), WERE G 0, HARMHMER A IE 0

S AR, BREERIREOIE 20, WREAEAEH 0, HAIDRE 05 | 47 0 (il OB, H¥IAEAEI0T
# g2l
4.2.3 libce-rt 5 libgee ¥7 X4 VH5H 4 1) 25 57 2545
AN CHEFZGIUEH] libee-rt 55 libgee ¥ s AR I 225, A B e #6479 4 iy B
Zelp 1o XTI N IE, AP AR, T2k 0
#include<stdio.h>
J*
/s e / t /
0 00000001 00000000000000000000000
*/
int minest_float_value = 0x00800000;
J*
Isl e / t /
0 01101111111 1111...111
*/
long long double_minor_float_value = Ox37ffffffffffffff;
int main () {
float res;
(T Iigkss)
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float fa = * (float”*)aminest_float_value;

/MRS AR B T

res = fa * 0.5;

printf ("HRIZEFETHELEEA: 2£\n", res);

printf (" HEEF A N#HF KT A 0x%08x\n\n", *(int*)sres);
double da = * (double*)&double_minor_float_value;

res = (float)da;
/ /IR AR A T
printf ("F KHHELAETHHERA: %£\n", res);

printf (" RN E KT A 0x508x\n\n", *(int*)sres);

return 0O;

B SRR

Sriscv32-unknown-elf-gcc underflow.c -march=rv32imac -mabi=ilp32 -mccrt
Sgemu-riscv32 a.out
FARERFATEMZERA: 0.000000

LR+ RE#H KT A 0x00000000

WK TR 4R A 0.000000
BEF+A#HETH 000000000

Sriscv32-unknown-elf-gcc underflow.c -march=rv32imac -mabi=ilp32
Sgemu-riscv32 a.out
FAREFF R THRHLERA: 0.000000

LR+ oN#HRT A 0x00400000

FEEHREAETHREHLEEHN: 0.000000
R AT N#H &R A 0x00400000

FeS 20 RPTEEAUR L EURIO(E, R [0l AN n]XE AT 34

#include<stdio.h>

/*
= e / t /
0 11111110 11111111111111111111111
*/

(N ILERED)
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(8 L10)
int big_float_value = Ox7f7fffff;
/*
[s] e / t /
0 10011111111 0000...001
*/
long long double_greater_float_value = 0x4££0000000000001;
/*
[s] e / t /
0 10100000 00000000000000000000001
*/
int float_greater_int_value = 0x50000001;
int main() {
float res;
float fa = * (float*)s&big_float_value;
SRR RERET o L
res = fa * 2;
printf ("HEARZHF A LERHEREH f\n", res);
printf (" R B H KT A 0x508x\n\n", *(int*)sres);
double da = * (double*)&double_greater_float_value;
res = (float)da;
/7R R A s
printf ("iF K#HHELE LHEHERN: $f\n", res);
printf (" ZRA T ANH#F KT N 0x%08x\n\n", * (int*)sres);
float fb = * (float*)&float_greater_int_value;
int ires = fb;
/R R AR s
printf ("F RHEEM LA LB 4R A sd\n", ires);
printf (" ZRA T NH#FEKT A 0x%08x\n\n", ires);
return 0O;
}
SRR
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Sriscv32-unknown-elf-gcc overflow.c —march=rv32imac -mabi=ilp32 -mccrt

Sgemu-riscv32 a.out

FARZEFE LR ERE A 680564693277057719623408366969033850880.000000
HRRTARHAMERT A OxTELEEEEE

FRESRAE FRHERE A -1.000000
LR A+ x#E R A 0xb£800000

FREER LA LEHERK: 1024
R A+ R#H KT A 0x00000400
Sriscv32-unknown-elf-gcc overflow.c —march=rv32imac -mabi=ilp32
Sgemu-riscv32 a.out
FARZHF R L@ ERA: inf
HERFARHHERT A 0x7£800000

FEEHREE FBHEEA inf
LR A+ ox#E Rom A 0x7£800000

FEEERM LA PR &R A 2147483647
HRFA+N#F RSN OxTELELEEE

P23 (R SR I I N BOR S EATE S R | 2 NI i I (B S DODNE (e P g & ¢S Lt

#include<stdio.h>

/*
= e / t /
0 11111101 00000000000000000000000
*/
int quarter_inf_float_value = 0x7e800000;

/*
/s | e / t /
0 11111111 00000000000000000000000
*/
int inf_ float_value = 0x7£800000;

Va3
Isl e / t /
0 11111111 00000000000000000000001

*/

int nan_float_value = 0x7£800001;

(N ILERED)
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(#:E50)
int main () {
float res;
float fginf = * (float*) &quarter_inf_float_value;
float finf = *(float*)sinf_float_value;
float fnan = *(float*)s&nan_float_value;
SRR RIRET PR, TFSEHES
res = finf - fqginf;
printf ("LHFM N AELE R A $f\n", res);
printf ("4 EF T34 KT A 0x308x\n\n", * (int*)s&res);
res = fnan / finf;
printf ("FHEEHEAEZHLERES: s£\n", res);
printf (" R N#HHE KT A 0x508x\n\n", *(int*)sres);
double dres;
/IR e B AR B R % A AR B AL
dres = finf;
printf ("ERELEHABHERER S sf\n", dres);
printf (" R R#E KA 0x%08x\n\n", *(long long*)csdres);
dres = fnan;
printf ("EREFRE A BHERER Y sf\n", dres);
printf (" R R#E KA 0x%08x\n\n", *(long long*)csdres);
/7R T BT
char *cmp_res = finf < fnan ? "W ALEL% /T A LEEHK"
"FRELFADTHALEEK";
printf (cmp_res);
printf ("\n");
cmp_res = finf > fnan ? "W AEALH AT ALEEZH"
"WREERFAATHEREELK";
printf (cmp_res) ;
printf ("\n\n");
return 0;
}
BRI R
Sriscv32-unknown-elf-gcc input_inf_or_nan.c -march=rv32imac -mabi=ilp32 -mccrt
Sgemu-riscv32 a.out
(R oigken)
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(£ 1)
TEFB—NABELEREA: 255211775190703847597530955573826158592.000000
ERATR#HFFRA: 0x7£400000
FHEEHEREELEE N 1.000000
ZRATR#H KT A 0x3£800002
RIEELT A BREERE RS 340282366920938463463374607431768211456.000000
£RATR#HFFA: 0x0001d4008
AL A B EREE S 340282407485757670766715455326270783488.000000
R AT x#HFKF A 0x0001d4008
FERELFNTHAEESK
FEELFAATEAEERK
Sriscv32-unknown-elf-gcc input_inf_or_nan.c -march=rv32imac -mabi=ilp32
Sgemu-riscv32 a.out
THFR—PABELEREA: inf
ZRATANH#F KT N 0x7£800000
EHLEEAREHLER N nan
ZRATNH#AF KT N 0x7£c00000
BRERG A BHERER Y inf
R AT #HEKFA: 0x0001e008
HEEEHKEABHEREEH: nan
SR FE+ X #E KA 0x0001e008
FRELFFADTHRAEEHK
FEELFAARTHEEEER
5t 4TRGBS, MBEFCNAREL, MR A 0 B, O ARSI S8oing (Moo )
#include<stdio.h>
/*
/s | e / t /
0 10000000 00000000000000000000000
*/
int float_p2_value = 0x40000000;
/*
Q¥%3)
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/s | e / t /
1 10000000 00000000000000000000000
*/
int float_n2_value = 0xc0000000;

int main() {
float res;
float p2 = *(float*)&float_p2_value;
float n2 = *(float*)s&float_n2_value;

J/MREABER A 0 B, 0 WS

res = p2 - p2;

printf ("+2 - +2 = 2f,\t%4E 16 #HH KA 0x%08x\n", res, *(int*)sres);
res = n2 - n2;

printf("-2 - -2 SEf,\t4E 16 #HHE KT A 0x508x\n", res, *(int*)s&res);

res = p2 + n2;
printf("+2 + -2 = $f,\t& % 16 #HHF T H: 0x%08x\n", res, *(int*)sres);
res = n2 + p2;
printf("-2 + +2 = $f,\t4 R 16 #HH KT H: 0x%08x\n", res, *(int*)sres);

printf ("\n");

return O;

IERER R

&

Sriscv32-—unknown-elf-gcc cancel_to_zero.c —-march=rv32imac -mabi=ilp32 -mccrt

Sgemu-riscv32 a.out

+2 - +2 = 0.000000, #8216 #HH KT A 000000000
-2 - -2 = -0.000000, #RE 16 HHH|FKF A 0x80000000
+2 + -2 = 0.000000, #E 16 HHFFTH: 0x00000000
-2 + +2 = -0.000000, #8216 HHRT A 080000000

Sriscv32—-unknown-elf-gcc cancel_to_zero.c -march=rv32imac -mabi=ilp32

Sgemu-riscv32 a.out

+2 - 42 = 0.000000, S 16 4 KT H: 0x00000000
-2 - -2 = 0.000000, #E 16 WEFT A 0x00000000
+2 + -2 = 0.000000, #E 16 4 KT A 0x00000000
-2 + +2 = 0.000000, B 16 #HEKTH: 0x00000000

ZESe 52 PEARRIE, A RRECKPFRECT A 20, MR EEHERFS ) 0, HAICSRE 0 5

#include<stdio.h>

(N ILERED)
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/*
Is] e / t /
0 00000000 00000000000000000000000
*/
int float_pO_value = 0x00000000;

/*
Is] e / t /
1 00000000 00000000000000000000000
*/
int float_nO_value = 0x80000000;

int main () {
float res;
float p0 = *(float*)&float_pO_value;
float n0 = *(float*)&float_nO_value;

J/MBRBRE A 0 BER
1.0 / p0;

res

printf ("+value / +0 = $f,\t% %2 16 #H#|XKFAH: 0x308x\n", res, *(int*)sres);

res -1.0 / n0;

printf("-value / -0 = $f,\t% %2 16 ##|£FAH: 0x308x\n", res, *(int*)sres);

res 1.0 / nO;

printf ("+value / -0 = $f,\t% %2 16 #H#|£XFAH: 0x308x\n", res, *(int*)sres);

res = -1.0 / p0;

printf ("-value / +0 = $f,\t% % 16 #H#&£XFAH: 0x308x\n", res, *(int*)sres);

printf ("\n");

return 0O;

B SRR

Sriscv3Z2-unknown-elf-gcc input_with_zero.c -march=rv32imac -mabi=ilp32 -mccrt

Sgemu-riscv32 a.out

+value / +0 = 0.000000, %% 16 #H#H FKr-Kk: 0x00000000

-value / -0 = 0.000000, #® 16 #H#& KFH: 000000000
+value / -0 = —-0.000000, #B 16 HH KA AH: 080000000
-value / +0 = -0.000000, 28 16 #HE KA 080000000

Sriscv32-unknown-elf-gcc input_with_zero.c -march=rv32imac -mabi=ilp32

Sgemu-riscv32 a.out
+value / +0 = inf, #8216 HH KT A 0x7£800000
-value / -0 = inf, 8 16 BH KR A: 0x7£800000

(N ILERED)
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+value / -0 = -inf, £B 16 #HE|FKFA: 0x££800000
-value / +0 = -inf, #8116 BH KR A 0x££800000

43 CHIE

ARERFEF KA 900 RAN AT ORI CIEF I RARE, ERETUWTIAE:

4.3.1 brinPERe T R

BRI SCRpbR R IR AR CPU . (AT 8k CO10V FIZEk C906FDV ), St il o] i FH 2 M i s 2620 __£p16
BRI REAZ . BT, VKA i R B SRR B AT, DAR 2R B 7 31 -

__fpl6 foo(__fpl6 a,
{

fpl6 b)

return a + b;
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B kR object SR T AT SCAF

HEPEARFFA5A> object SCPFAL A A U e Y AT RAT LI, object SO FH A P T DASE iod 1 12 il S HES I Fy o2

B EREAmS R

csky-elfabiv2-1d options input-file-list

Hore

options HEREET
input-file-list fff 4 [¥) % A object ({4

AFEALE U TLAH S
o bofTiE R

o REDE. HOBAAE BT A R

o 3@ it ckmap & A A R B AR AFAG N BB

5.1 el B

RS2 N TR 4w A4 11 (APL, Application Programming Interface) £ & A F-Bt, B0 NS EMBISTE .

o WS —41 object IUPFIIEE S, HIMRZ HARSCAHT O MUY — 30, — A" a” MRS R4 .
* A ARSI ILHIXT SR (DSO, Dynamic Shared Objects), fRFRIEHIX G, —MPA” so” FERSCAFIY 4

511 PFESCPRRY AR

o ESEAER: Seli gL A object S, FHI osky-elfabiv2-ar FT 424 % SO

csky-elfabiv2-gcc -c csky_a.c -o part_a.o

csky-elfabiv2-gcc -c csky_b.c -o part_b.o

csky-elfabiv2-ar -r libcsky.a part_a.o part_b.o

o SASPERAE G (TR, AN -shared -fPIC AR A SO

o
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csky-elfabiv2-gcc —-shared —-fPIC csky.c -o libcsky.so

51.2 g%

A RHSEILZENEIE, BN a4 7 R RS — B, B lib[name].[a/so] . £%482 2 1) 7352 U8 N 1E 0 -1[name]
FI-L [libpath], 1, libpath $% lib[name].[a/so] SCIEFFAEMIEEAZ .

B, ARG libesky.a, DI F5EEAS AR -lesky -L [libesky.a (A2

52 fUrhBE. BilBAe Hbs X RPN A# A 5

A~ object U AU B . BEBEZ B, SISO 54 object SCIFRMIULBL A I
TIa A e A B AT SCR AR, 5.1

Object File A

File Header

Aext section [H

.data section |~ Output File

bss section  [H

File Header

Object File B \1

File Header k\“
text section

.data section

.bss section

fﬂ'
Object File C

File Header ﬂ'

Aext section [

.data section |+

bss section [

5.1: HEER AR

N TR S i A SCPRBETE S SO T R SRR AR T HERR AR (Linker Script) K58 MUXWURE AL S, &
T B AR T [linksript] $85E . WIRANHRE SRR A, HEEA S VAR BER A R BEHI AR, E LR RIE
B R R E gk b, B DR AR i A ST B K

—MRTE A BE B AR SRR PR -

ENTRY (__start)

MEMORY
{

INST : ORIGIN = 0x00000000 , LENGTH = 0x00020000 /* ROM */

(N ILERED)
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0x00004000 /* RAM */
0x00010000

DATA : ORIGIN
EEPROM : ORIGIN

0x00400000 , LENGTH
0x00600000 , LENGTH

}

PROVIDE (__stack = 0x00404000 - 0x8);
SECTIONS
{

.text : {

. = ALIGN (0x4) ;
*crt0.o(.exp_table)
*(.text™*)

ALIGN (0x10) ;

} > INST
.rodata : {
. = ALIGN (0x4) ;
* (.rdata¥*)
. = ALIGN (0x10) ;
} > DATA
.data : {
. = ALIGN (0x4) ;
* (.data*)
ALIGN (0x10) ;

} > DATA
.bss : {
= ALIGN (0x4) ;
*(.bss*)
* (COMMON)
. = ALIGN (0x10) ;
} > DATA

FER AL S AR SR IR B T AT SRR A B, A LA B F A SO B AP SRk . B
() AEAT R B BELE E AR SCH A7 IOt bl btk 43> R4kt 0 fm 28tk i o -

o JERIHLAE: VMA, Virtual Memory Address, e/~ A% B S AE s 1T i) bk
o Jm#EHsAE: LMA, Load Memory Address

RZHAHOT, VMA Il LMA #U@—Fe0, R AE— AR EH, Rl 2 e Fie ROM RS, LMA Al
VMA AR g5 F AR S B 7 i an s s .

L. i} MEMORY ke A7 IR, AU

MEMORY

{
name [ (attr)] : ORIGIN = origin, LENGTH = len

(N IUERED)
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2. ¥E section Tk HH ] “> [memory region]”, #57EfithE VMA, &R

section :

{
output-section-command

output-section—-command

} [>region] [AT>1lma_region]

3. URARRIRARE , i By VMA R LMA A, AR A & LMA, W] AE section ik x{ H i ] “AT>[memory region]”

5.3 il ckmap 257 A2k H s SO N AT R

TN LA T e AR U BRSO A SR R A — SRR B, T D S 8 0 e e e T -ckmap=[ 1 SCF441,
A ckmap SCPFAEF o ckmap 32 B AR 020 A A

1. Section Cross References

BB A1) section Z [A]AGH KR, #BXF:

([XfF A %)) ([Bt4]) refers to ([XfF B %]) ([Bt4%]) for [HE4]

XA RA ZA LRI AL, PR A SCHFIRE—BG I T B U IR —BoE AT
2. Removing Unused input sections from the image

%5 A TR B - ge-sections JE I FRIK B, A0

Removing [H %] ([XfF%1), ([A/N] bytes).

[number] unused seciton(s) (total [7’(/]\1 bytes) removed from the image.

3. Image Symbol Table

B ST A AT S MRS, PSS mstht . JErt. K/, PIrEBia AR, HlanT:

Local Symbols
Symbol Name Value Type Size Section

Global Symbols

Symbol Name Value Type Size Section

Hirp, Type B{EA AT JLF:
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o wi Weak, $3755-

* d: Debug, —SLPHikTHE RIS, WXrE4. B
« F: Function, (%

o f: filename, Cf4

e O: zero, bss BG24
4. Memory Map of the image
IR BFR SO DL, A SO BITE S R SR A R, AT

Image Entry point : [ H3#idt]
Region [WHRBA] (Base: [RiaHIE], Size: [LFAN, Max: [WHFRBHRAME])
Base Addr Size Type Attr Idx Section Name Object

[REEHHIT  [AAD] (XA EH) [BEARE ] [BAT 4 A7) [ X4

BRI N, (Region) Y4 ABIAR S BLSLAE ik FAE b, Horb Type £ DAF LR

o Code: fRfigEL

* Data: $ffa ¢

* PAD: XS FRAEAM ) DI,
* LD_GEN: HEEadHE i FChs

Attr AT LR

« RO: Read Only, HiE

e RW: Read Write, T35

5. Image component sizes

GEvH A A ORI AR FARSCPE R BT S RS, # X

Code RO Data RW Data Z1 Data Debug Object.

—Name

[RBBEAN] [REHEEAN [TEEHFEEAN]  [bss BEAN] [RAKXEEEAN MAXHA]
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YRR N 17

AT T BN AT T KB i s TR ISR NERFERE ,  LABAIL AL 1D RE BT A s«
REMEUTILAF
o RAGR NSRRI AL

o HEIERT IR

o WAL AT IR IRIE Lah Fvh

6.1 fURSR/hekittigfift

G A AN R TR T 2 MR, XA AR LEREE I U PERE, A Le el DU .

X LA B AR T EEE R E AR Z 18— L 5, A AR GEAL AR P REROR B I , A I RS 385
ARGEFIARLEAAC IS I N FOR I, PEREFT BEML S PR AR. L, Sk AL IRPRIERER IR, S RITIRIRZIRNY,

HACH RS
BONTFOLT , kAR A S TG, @i, FEROARTOLT , ILegoil2-00.

TR SRR A AR B T S A RE A e
-001-011-021-03
TREMIFAL T, -00 EiRfRiLfe, -0O3 Ramitit.
-Ofast
TE-O3 fLAL )RR b, I — e m] REid S M 5 b i) SE S A A AL -
LR R 1R = eI RN N E A A DN S PN Ut
-Os
TE-O2 fLAL R REAL b, R PAIRELE SRS R A I, SR AT BRI/ IMURS RN, A AT B UL RE R 1 25 «
N R LS AR AR B I RS AU AR NI B R e -
-fito

FERBEREI AL, 2T RENS L s il e 2 R AR SR REA T RSN R (A
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6.2 BERZIHEL

Link Time Optimization(LTO) {15 gee BEMSHEAL I N FREHE S5 (GIMPLE) Fr B b, X Rl ARSI BT A ) 2
FEETCU M — AR AT LML . goc 24 GIMPLE it B0 SCHFAY—DMRFIRIY section w1, 245X 2.0 SCAFHERAE—ERY
WP, e IR X LERFIRIN section HIMER, M XLEER, UILArRER FIRTX L R &R, i
SIE LRI, 2660, PAT 2R C AURS SO foo.c Hil bar.c fJEALHS, foo.c H' main p&%H ] T foo %k, foo p&%H
HT bar.c 1) bar pREL, T bar 6 E R B I 5

int foo(int fa, int f£b)
{

return bar (fa, fb);

int main ()
{

return foo (12, 3);

int bar (int a, int b)
{

return a + b;

-3k AF G 1 -flto PRI I GEFE I (LA TIRE . 5 BEVE BRI FRATT AL ITAE AR T G128 FRl A B2 IR (o 2 e 10
n:

csky-elfabiv2-gcc -c -02 -flto foo.c
csky-elfabiv2-gcc -c¢ -02 -flto bar.c
csky-elfabiv2-gcc -o myprog —-flto -02 foo.o bar.o

73— P LU L Ty 502

csky-elfabiv2-gcc -o myprog —-flto -02 foo.c bar.c

AEXAGITH, PIASCUE R A ER T, AESCA BT LTO B DL T, foo eRAKR T bar bk it SO 4 AU -

foo:
push
bsr

pop

main:
push
movi , 3

movi , 12

(Rt
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bsr

pop

MAETFE LTO LAY OLT , main R ECRTEZER ] foo AR bar %L, W2 ELER M TINARITISER. 2
I8, FETPIE LTO BT DL T 45 < UL ALY -

bar.constprop.0:
movi , 15

rts

main:
push

bsr

pop

6.3 PLALLEIOR Yelisl s S 55l

DL AR R B —E R, BrATRA TR E R OL T, & BB i Re . T AR RS RN, 38
SEVEEE AL TEREX AL iR 45 R A —FE .

—JBORYE, S IFEI-00 i giE R i AU SRR B S AR B BRI, PR AR ) PR S5 A4 REAS TS 1Y 2 A
KA Lo BEE TGO B, A s AU PR SRS o IR BE S BOR UG, PR iR g AL IR i AURD , A7
SEAROME IR EOR IR . MR P T AR B AT 2, FEAAEGEH-00 BfE DL R, AT AGE AL L6 5-Og SR AL AL AL
i, RG-SR B R

6.4 fURSIRILAE X

AN EENH - LRFHMELLT LR, AT C. C++ U I RN . BRI S

AR WL
* PRI R AL
o AT

DEE Y T2

(“:,

6.4.1 fEAZGAFILAL

RFRE5H LT o MR WA — BT, RS ST ) SR SAERE SRR I, DR BBt i ] ORC RO FRBE T, 78
BEARRE R R S

SIRIFLAR A, RIS F e

o D iy B AR
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o PRI ELE] O
o fHi |25 5124 unsigned int (73428
s WiXREET 0

2k

ot
$
o

NS LB AV 0! BIERGESE, WA R, FTAE B B ROE R AR RERS G  —A%

Jbnez {2 159 RIS F LECBRER IO DIRE , TAE A IS R R EMIAIES, Sl (emp), ARJETHBEEE (bh):

csky-elfabiv2-gcc -0Os -S loop.c

- EHIES

int factl (int n)

{
int i, fact = 1;
for (i = 1; i <= n; 1i++)
fact *= 1i;
return (fact);
}
factl:
movi , 1
mov ,
LL2:
cmplt ,
jbf
mov ,
rts
LL3:
mult , ,
addi , , 1
Jjbr
. EES:

int fact2 (int n)

{
unsigned int i, fact = 1;
for (i = n; 1 != 0; i-—-)
fact *= 1i;
return (fact);
}
fact2:

mov ,

(N ILERED)
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(£ L1
movi , 1
.L2:
jbnez ,
rts
.L3:
mult , ,
subi , , 1
jbr

6.4.2 fAEIHLIL

HUFEREAGRITE, "R ERE, (RN R —2, (ERRITE, S TEARMREL, MRt
AT BRI Y SCIAT . — S NISETRER , SEERIT, TRERRACH IR K o FEACON-03 fH 0L T, FREMRITRAERL
HEE, HABTEOLT, FsAe U P 3 RITIEE .

PR LG TGRS DU IR, TEIRIREITR 0L, RERS I DRI R IPEREDIRE, —IRIEOLT, 2
FrTERE & ORI IO 4F , (EUZ B EE SIS )

csky-elfabiv2-gcc -Os -S loop.c

* JEERAREIT:

int countbitl (unsigned int n, char *d, char *s)

{
int bits = 0;
while (n != 0)
{
d[bits] = s[bits];
bits++;
n —= 1;
}
return bits;
}
countbitl:
addu , ,
L2:
cmpne ,
jbt
rts
.L3:
1d.b , (a2, 0)
st.b , (a1, 0)

(N ILERED)
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(AW
addi , 1
addi , 1
jbr
* JEERIRIT:
int countbit?2 (unsigned int n, char *d, char *s)
{
int bits = 0;
while (n != 0)
{
d[bits+0] s[bits+0];
d[bits+1] s[bits+1];
d[bits+2] s[bits+2];
d[bits+3] s[bits+3];
bits += 4;
n —= 4;
}
return bits;
}
countbit2:
movi , 0
.L2:
cmpne ,
ibt
rts
LL3:
1d.b ;o 0)
st.b ;o 0)
1d.b ¢ 1)
st.b ;o 1)
1d.b , 2)
st.b ;o 2)
1d.b ;o 3)
st.b P 3)
addi , 4
addi , 4
addi , 4
jbr
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6.4.3 AR SE ik
T SR B R T LA
- AEabV2 BT, BECH 4 MR SRR, H U TROESIIEIONSLT, Sf 4 N, I,
BOHAMADL R, AT SR M RSN ( BGOSR,
o A5 Cr DU, AEMASEOR AT this 6P R 10 41800, RIS AFAERG MR A1

o MRS EOLE] a2, RS R ORI, i RS R AR SR R AT SR R . XD
T AL

* JA T long long R SHL, B2 b 2 DA
o FEMHBGFRRELT , B8] double BRI SAL
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BLE R

ARENGIT RN I R P A w SR AL, FEAE AT NE:

o IMEFHE

o Volatile 3t %5 AR89 % vh)

o FHEHKAYIER

* inline F %%

o NG&FE (Memory Barriers)

o I 5 o R 3L Section W15 E

o S MBI ) et Rt
o GERTHRAE

o gL CiEZAnr/Bin Ndh iR

o A Ruy ABI ik

A

s BwRY

B S BR AS Y E E F R

71 AN

SR AT AR IRA AR AR I R PR B 5, i T ER— 2Rkt (LA S amidas i), A4€r]
MM KR H IT 5073, AR BYIT o i b — BE R BEA R

711 HPUrARAEA A
AN AT C VR AR AR, W REFER AT R A CF R, HRORRER SR R T S P31
HEATFI], T B R B . 7 AR

LB SN ARG, JEAMBUE SR volatile JE7 , 254 AT SMBL A AFA I 1L const Ja 1, (152770
HAEBCSEH, SERI S AR, SR iESFER.

#define __ I volatile const
#define O volatile
#define _ IO volatile
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2. S8 SOOI AT R B RAN R I e 4514, T BIAE Y TO B M 223 A7 o Bl

typedef struct {

__ T uint32_t RXD;

_ 0 uint32_t TXD;

__TI0 uint32_t STATUS;

_ I uint32 RESERVERD[5];

}Device_Uart_Type;

3. MR AR IR, Bl

#define SOC_UARTO ((Device_Uart_Type *) SOC_UARTO_BASE)
#define SOC_UARTI ((Device_Uart_Type *) SOC_UARTI1_BASE)
#define SOC_UART2 ((Device_Uart_Type *) SOC_UARTZ2_BASE)

4 B FIREZ G, AT MERE 5 X SR S AN A T Bl

Receive_buf[0] = SOC_UARTO->RXD;
SOC_UARTO->TXD = Receive_buf[0];
While (! (SOC_UARTO->STATUS & UART_SENT_BIT));

B8R, PR RAE— 2 SOC_UARTO->TXD 5 S UartO_TXD,  PAJT {8 A EACH FRX S A A7 4R A -

7.0.2 AR

HMEFAFARE PPN E DR A RN, I T TR St g, w25 H i (rsioR s A
VAT AR IEE NIy, BRSNS, TR P A AT R . R TR I S5 TR RSN A AR
Bl

e SPI EH|FFE 0
typedef volatile union {
unsigned int Word;

struct {
unsigned DSS
unsigned FRF
unsigned SPO
unsigned SPH

~

unsigned SCR

R T L S
~

oy N
~

unsigned
} Bits;
} SPI_CRO_STR;

(R
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#define HMS_SPI_BASE 0x40003800
#define _SPI_CRO *(SPI_CRO_STR *) (HMS_SPI BASE + 0x000) //SPI Control.

—Register 0

#define SPI_CRO (_SPI _CRO) .Word

#define SPI_CRO_DSS (_SPI _CR0O).Bits.DSS
#define SPI_CRO_FRF (_SPI_CRO) .Bits.FRF
#define SPI_CRO_SPO (_SPI CRO).Bits.SPO
#define SPI_CRO_SPH (_SPI_CRO).Bits.SPH
#define SPI_CRO_SCR (_SPI_CRO0O).Bits.SCR

void test ()
{

SPI_CRO_DSS = 7; //8-bit data size
SPI_CRO_FRF = 0; //SPI frame mode
SPI_CRO_SPO = 0;

SPI_CRO_SPH = 0; //SPI mode 00
SPI_CRO_SCR = 0; //clock post-scaler=1

7.2 Volatile %} 4RIt AL 550

(1) e T B P 12 BT A

A B R % ) Volatile, 458 5 BB REAELE O T T IACUA I, 04l 27 B R AT 2817
TG U BRI P 7 G B . Volatile WA REAGET RE S AEANIRENS , Wk SRR TP, M s
TR EHATIAFRAL -

(2) R REIE. #RIGES A

PRI IR AP BT 5P BT A IR BT DA T A BT . W BREBASOAL, b RTERTS . SRR
FEXICHALRT, AT Volatile XS ILHUKIA . FIITHIE, if AMHRE— AL,

Volatile int 1 = 1;
if (1)

7.3 ERECHREH]

TE clet+ H, ARG EMN, BT ARIFLA T BN

L RifAsE. T i oA R, ARl BB ETE ST A ae T, RSB MAT R RS

2. W HISE. BT PR R S BRER R TS A a8 TSR, — MES AL
AR, NGBS A r i AR 28, RSB — I pii i, JHERF ek .
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3. AHERCA A A LB AR IMEL . SRR R 7 SR T bl LB A A B LSS, Rk MU R E R T, Bildndr
WRT 8 PSRRI SHL.

4. FAFARIEORIE. R AFAFAR FOR (TR ZERELRAT, A o K ¥ 0 A A s R A7 R Y e v A B 5 LA A7
JEORMIMEARR , TERCIA T BR 50 ] 32 BRI B PR IO EAE A BT -

5. BRARI IR o] Lk
6. B i Lz oh, QR T allocO) B, WATERH 5 M —M0 W1
—OLE AR RSO, PO AR BRI 2 BEE T 7 I A TR AR AR IR T 2R A8 o DA 2 Al TR
A AR R 5
L. #i2 i -fstack-usage, 27" /B JRZ08 su BSCHE, ATER AR,
2. SRR -callgraph, 27742 —4> html 3C{F, ATER AR,
3. RS BOE — MR A B ML AL (watchpoint) , WA - DL

N TRATRERIAGE IR, ATVALERR AR AR oK, — B0l DA R TR e

L A Ry A R R A A R S A B R A

2. GBI .

3. RPN ARG Z 1A B

4. (P ACTE A P e ELAE T A P Ay SR

7.4 inline pR%L

inline bR %52 —FhREALHT RS RBTRIME RENY 7 . GCC T DAL “inline” 45 5CH ] 48 T ik e 25 N IBCRR 210 R G (5L
Fe s IR H IR R e 34, tnl DA i Je A o 82 1 inline R 505 f A G -

inline bR KUK E SGEH SR SCPEA, DROAZREFARE LA VIR RR BT, 5 2T R ACE LN 2SI inline B %K
{14 PAYASFIOXT 2 B BR8] P A 0 [ — A SO, R 3% inline eI F5-1F Sk SRR TEIN -

7.4.1 MK

75 B inline pRERNY 22 8R20 “inline” |, f0S2 C90, MIHifH “_inline_ ” , EAKE XA :

inline int funl (int x,int vy)
{

return x+y;

int fun2 (int xx,int yy)
{

return 2*funl (2,6);
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7.4.2 SN

4 GCC AN WERALATER B I 5E, P DARE T Stk o B3] “always_intine” EAT5 I NI, HAARIIANTE :

inline void foo (const char) _ _attribute__ ((always_inline));

7.4.3 inline pR%C S AM BT HIRGIR A

Y C I HAFAER] — R 80 inline pREIE SCHIZNIRRBE SCRYIHE , 428 &% HZEHE inline bR ARG 1UAS

7.5 WAEbtFE (Memory Barriers)

WATBRE A4, & CPU SURIRASTER AT BEALTS R B4R A P i — ARl 28 A, (AR 0L 2 B P AT B2 5 SRV A T I
A LATF IR IAT IR 2 SR R A

15 CSKY . NAFHIM Y SCHURE T B, B LSOt —BONIL g i, HRE SLnF

#define MEMORY_BARRIER __asm ("":::"memory");

7.6 A MR Section K5

AR R ECER AT DA AT gee fY section JE MR HFE B BIEFE W) section, T FI(H I v 2 AEAR S R B0Y) 8 B R
WS __attribute__ ((section ( “< Bg44 >" ), WISZUTE LB,

R R BT section

extern void foobar (void) _ attribute_ ((section ("bar")));
TR B FIFEE section

char stack[10000] __attribute__  ((section ("STACK"))) = { 0 };

7.7 ReeRg . Bohidine 214 btk

R BRROFI I 5 R B 24 ok ) 7 3 -

1. SERE R el 3 BEF8 S BIEFIRIN section, YA DL & Fo 44 Section ¢ 48 %
2. SRIGHEAERERT, BIEEE AR, B section F&E B MV HINE, ¥R ILRAD R . HIE R B ARSI 0 ) A

T —ANS2Bl, B HAS G stack 35 FHHE 0x500000.

e

HE X
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char stack[10000] __ attribute__  ((section ("STACK"™))) = { 0 };

o BERGMAMEEL, #E MEMORY s 77Xk STACKR, Jf-7£ SECTIONS Huff STACK Bt E £ STACKR Xk

ENTRY (__start)

MEMORY

{
INST : ORIGIN = 0x00000000 , LENGTH = 0x00020000 /* ROM */
DATA : ORIGIN = 0x00400000 , LENGTH = 0x00004000 /* RAM */
STACKR : ORIGIN = 0x00500000 , LENGTH = 0x00010000
EEPROM : ORIGIN = 0x00600000 , LENGTH = 0x00010000

}

PROVIDE (__stack = 0x00404000 - 0x8);
SECTIONS
{

.text : {

= ALIGN (0x4) ;
*crtO0.o(.exp_table)
*(.text™)
= ALIGN (0x10) ;
} > INST
.stack : {
= ALIGN (0x4) ;
* (STACK)
} > STACKR
.rodata : {
= ALIGN (0x4) ;
* (.rdata¥*)

ALIGN (0x10) ;

} > DATA
.data : {

ALIGN (0x4) ;
* (.data*)
ALIGN (0x10) ;

} > DATA
.bss : {
= ALIGN (0x4) ;
*(.bss*)
* (COMMON)
= ALIGN (0x10) ;
} > DATA
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7.8  ERHEELE

TE—28 MCU RYR I rp, AR A 2 18] 75 2 (B B — BN TA) . — BT S 35 HUBE B W i — B s B I PR MR ok ik 31— S 1Y
FER (FLAAHE IR AR 1R - AT R 2 ORISR ) . X KR AU AT DA B

L BAFICESER:, — BRI S BAE, S i BB, A 3ca T ROR

2. FIE IS ) 2 i 2 156 4 10 AL B TS [l i 2 2 A8 A

3. AHIT A RIS N RS AR

TRIUHOR AR J7 3k :

g — AL R KL, 4N delay_us(int val), %R IS B PO 7 XG0S, DA 2@ DL AR L rs 52
FIE S BN delay_us bR AT DARRE 24 B AR GEH) TARBSRIA I TROSE KL, TSR R RS TARBIR.

B R GEHY TAEBIR S 20Mhz, 801 FHER pR AT #4030 SE 8 -

.text
.align 2
.global
.type , @function
delay_us:
cmplti , 1
bt
LLl1:
subi , 1
cmplti , 1
.rept 17
nop
.endr
bf
LL2:
rts

.size

7.9 B C i ShndEs A f i
TR AT G TFRIOHIREE, 76243109 CSky FAHE0E) C R BRIERE 1T, AR A scant ATH H IR EC printf 2248
T feete I fpute S SCHUMIRLAG I A th s, ATTHRRIF RGN, JPHETFRIORHE, WA EnE,
FIHLL P 5 X eete Al fpute BAL.

7.10 JEAR) ABI ik

ARG C SILG AT IT LRI, U200 FIRERF — b hil O, %% D U] T 280z e i,
R IHEAITATTA . ASTTRFRT 24 4355 i CSKY ABI A ARG R A i i 50 [l (AT LA
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7.10.1 PR SEE S

RS ERB AW, — M@ EAEHRIEEL (char, short, int, long 45), 7 Ab—Fh@RGRT $H, F5taik, X
%), WMTRERBWSEULH T RIES A CSKY B A5 — 8t R E T IE (5 =) .
HRFEAEMNE, csky RINVRIFETI/MET 32 (LRZRBAG B S ATY ToHE, K] AT —A 32 1%

HIFFFERR 1. 24 H] CSKY ABIHLTEHLE Hi UK/ ML T 4 AT SRS 0 277748 10-r3 1535, I N HAWS 0 ARl
(stack slot) FATEH . PAUTTR ARG 1,

void bar (char ch, short sh, int i, long 1, int reml)
{

int res = ch + sh + 1 + 1 + reml;

ch, sh, i, LRFKIRFFIAE 10, 1, 12, r3(35145 20, al, a2, a3) AFf7ai, reml KFSAFIAE sp-8 e, B H A o

7.10.2  pREGRIMHE

ABI B T HLE MR PR XL (callee) & AR Z A, BURLAE T AA] AETH BR K (callee) H 2O , i D BERR 23294
PR RN e B A — BB 18 e Rt IR ABT MUK R R A R i B A B 52 1 B (10/r]) BB Bl (stack slot)
o AR BT

int bar (int a, int b)
{

return a + b;

AR R R [ B B 10 AR, FE TR R

PR R HOR 1 R A BB ERS A, — DRI AR, B esky 51 CPU Hig 3 feas TLIR S it s R =S
A i [MME 2 B . A Bl

type struct
{
int a;
int b;
int c;
int d;
int e;

}sSt;

St bar(int a, int b)
{

St st;

st.a = a;

st.b = b;

(N ks
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st.c = a + b;
st.d = a - b;
st.e = a * b;

return st;

AR R T R G RALR EHE AN, ARYE CSKY ABI MIVEES A, SREG SR IR Bl (L1 2 B )3 A4 26
My e, VR R B IR AR T ek B T AR T — B, SRS R B A LAk e 5
MR — D SHUL AR R, B R BN GE T Z bl R S A . AR IS5 M C il F USSR N YT

type struct
{
int a;
int b;
int c;
int d;
int e;

}st;

void bar (St* st, int a, int Db)
{

st->a = aj;

st->b = b;

st->c = a + b;

st->d = a - b;

st->e = a * b;

711 EHFEE

AR ) A B T A R LA, T volatile PRRASEBARSRIN A0, FEZAT S5 e rf, CSKY (R REEH N
AT idlyd F54 Bl BT .

7.11.1 [&i ] volatile [5] 2L35 &

TETF R B AR 20 Rl B A8 B AP 0 0 RE . UANAESE Y 35T, Bt i v W AR 55 e P4 U MAC B
JGi  ACEARTLASZANL buffer v, H- B2k 42 J5 25 i Received_flag Sl I AR P AAL B FAR P AWt Uz A &, Hi%As i
CELLHIIG, T AL B R K25 AL PRI buffer FRRORE . PR 200 T %4 R A SR RRIATE , ELRCR R i
A7, R T RE B AR Y LB ATEIERR . AT A Sk e?

FAPRF A RIRA , — AR BAEH IR M G, HiF TR IR R — N2, AR AR
). M PAE CIEFE i (BEHR) AR, St TH SR ORIV N AR S, B3RS RN AR 2SI {E .
HIERATE CHEF P ER SRR, AWHbE S — AR, i TR B A DLle? ATFEIL
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b, SO 4 CIRRA A RLITT NAFE 2, R EBINAFROE; THRILREOLT, gt U™k — & Ui i
PR TR & — ELOH JFOR M T BRAT 5, PRSI SR ERTIR , A NAFIE R R 2280 -

AT IE A B KR DLDE? BT B iR (T volatile TEMIL R AR i (Received_flag), Ziik e A
ARV BAET AT AR &, RN o A I 15

7112 ZALSF AR IR RN 2D
TERBITS (SR o, A £V, A AR Rt BRI I, 72 CSKY P45
Fash, S PR TR S Gdiyd), T R

idlyd (FE DN AEE ST, AR IATIE, HUS PS8 - AT I R e e b b, A AT A Sk,
FbRGAL (CAL), R A Rm A ST

bmaski rl, 32 ; RE all 1) s HE

lrw r2, ;O REBAF RS ERH

idly4 ; TR R 4 S 4 F

1d.w , (12,0) ; NAFFERESE

bt ; BERE (TH)

or , ; No-Op

st.w , (r2,0) ; (id) Set semaphore to all 1’ s

bt ; mEREZERE (Vi)

cmpnei , 0 ;

712 A SRR TE R
15 BootLoader 1, 57 54— B MAEREHU S B ST, JFRAEEIAL: 76 SE3 BT, AN
BRI, IEBREEIUT, ST LN B SRR A

1 CSKY (AR, (TSRS A AT L, Br AMU IS BRAEIT, F522% & CPU Cache N7 N — S
BB RS IR 75 2HE D Cache % Clear 2|47, [Alif Invalid I Cache HHi A, A REMUR IS IR EL 1
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BT gt gnan. fEEdy. Wik, AR T REEC SR ik TR

o *-*-addr2line - AREAR LS B TR AR SO FIAT
o fofaar - QI BUCRHRBGEHASE (archive)

o Frcrfilt - RAFHEE BN C++ 5 ERFS5 4

o *-*-gprof - WiRFEfF/Hr (profiling) {585

*-*onm - 5 45 58 H AR SO IRES

* *-*-objcopy - & il I fk H br 3.

*-*-objdump - 7~ B AR SCHAIIE B .

**-ranlib - N (archive) LIMNERIET].

* *-*-readelf - PI5¢ ELF 4% H AR SRR B -

*-*-size - 5 H AR ST S I BER/N

*-*-strings - 1) SCUFHBTA IO ATHT B AFeR

o ftstrip - BEBR HAR SO AR SRR, BN SCEER DN

REET R TR LR AF B, THAZRPA/NT A T H A TA:

o ELF S A2 8095 H Ao M

e bin Fo hex S 24 p 7 K,

8.1 ELF 3CF5 MG B &G Fabr
ELF ({5l ELF (Executable and Linkable Format) &= HAR S0, WAL *-*-readelf iy &AM XAF L, EidA
mliparniye e =w NETEISH
1.-S

BRI IBE R, T

Section Headers:
[Nr] Name Type Addr Off Size ES Flg Lk Inf Al
[ 0] NULL 00000000 000000 000000 0O 0 0 O

CFItaRED)
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(Z 150
[ 1] .text PROGBITS 00000000 001000 0022cO 00 AX O 0 1024
[ 2] .rodata PROGBITS 00400000 004000 000550 00 A 0 0 4
[ 3] .data PROGBITS 00400550 004550 000230 00 WA O 0 4
[ 4] .bss NOBITS 00400780 004780 000090 00 WA O 0 4
Hrr,

Name: B4R
o Type: BB, BRH AW TR

SYMTAB: fF53%, —f%2 symtab BEiy2
— STRTAB: ZFEfFH#, —fitid strtab Brff 2]
* Addr: B IRIZ THIAE
o Off: BIESCHF i) A%
e Size: BOR/), HZK byte
o Flg: BgtE, EmMHELEN TR
- W: Write, i[5
- A: Alloc, $hATHITEE MBS N2 )
- X: Execute, FJ#fTH

NOBITS: U ZAFMERI R PR, — B0 bss B2y
PROGBITS: 5 NOBITS MIX LY., AESCHEHA-ARR P4, Bi.bss BrZ ShA AR BOANEO Be— i i ik > 2

- M: Merge, SERAVANWAGTFN, I HEERAS 2 & R0

S: Strings, BtINZ R FEAFE
o Al BYfIXISFEIR, ALK byte

2.1

ERFEF % (program header) i, HIF:

Type Offset VirtAddr PhysAddr FileSiz MemSiz Flg Align
LOAD 0x001000 0x00000000 0x00000000 0x022c0 0x022cO0 R E 0x1000
LOAD 0x004000 0x00400000 0x00400000 0x00780 0x00810 RW 0x1000

Section to Segment mapping:
Segment Sections...

00 .text

01 .rodata .data .bss

JT g E) program ;&£ section B Y, JET [Rl—A program H AR JEME . FERRFIATHS, SCHF2 DA program A By

INEEIAAFH . Program 44> Bef) & AN :

» Type: program 2%, —fiF#RH LOAD, R program 758 NEF| Y17

e Offset: program 7 344 WAL
o VirtAddr: program [Jizf7Hihl
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» PhysAddr: program 7l &b dk
* FileSiz: program 7£ 34 H )R/
* MemSiz: program Jjil 5| NAERI KN
* Flg: program @, HLAFJLAME
— R: Readable, WJ3Zf
- E: Executable, WJHFTH)
— W: Writable, "]}y
* Align: program %} HE 5k

3. -s

BRREFPAFSE, T

Symbol table '.symtab' contains 170 entries:

Num: Value Size Type Bind Vis Ndx Name
0: 00000000 0 NOTYPE LOCAL DEFAULT UND
96: 00001a38 386 FUNC GLOBAL DEFAULT 1 printf

XA I RS ARSI R, BT B & A

* Value: £S5 HHihk
e Size: FFSMAR/N (HEANEREEH LRI R/)N)
 Type: fH52RAL, HLANIUME WIHIHE
- FUNC: H#4
— OBJECT: HE%
- FILE: X4
~ NOTYPE: WA 7M1
Bind: FF5H/E G, A AN LR WA (E
- LOCAL: AHIfF=
- GLOBAL: 2 Jaff5, BIHABSCAF R AT
- WEAK: 3f§%5

* Name: ff54 7%

8.2 bin Al hex 4K 15 X

Bin SCPFE “HEHISCPE, WA BIEARIE . — BN gRAE ARG S NI RETT A, AR T 8GaA T, WITH 3R ek
W AIZATHIIERIRT o Bin SCAFAT DA %46 ELF SCPFRE], fyah

*—*—objcopy -O binary [# A\ ELF X#] [#H bin X#]
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Hex SCPF2HYONTHARr slifidla te 47 i 2] ROM. EPROM, WI LA #4 4L bin SUIFRE], ardanF:

*—*—objcopy —-I binary -0 [#r# bin X1 [\ hex Xf#]
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hard: , 19
softfp: ,19
soft: ,19
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