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B R

2 B B G Ad A PR A DL N 1] v e AR Ym PR A8 S Unix M1 Linux w2545
WEPR, FrAE Al B ARLiEsF Linux ABI ¥, FE0T PAZE SW 26010 & F Kk HiafT .

2.1 ZE&iREA

MBI AL ET X Co C++, A Fortran (ARG A8 5%, JFRMLSITIN SCHF . MER

G AR LD LA A
W SORF SW 26010 7R R4 C i dd
W SCRF SW 26010 1R R4 CH4 PR
B SCRF SW 26010 14 R 284 Fortran 4 i 45
LI LEB @R S
mJE
R
W R TR

fs£ FWiAA

B VAT = AN R R AT S AT LSS AR EE C. C++. # Fortran #2)7, #RJ5 IR/
SER AP AR A stk . ASF 9T 5 5 RE ARS8 T AN R R 2 2R 3k 5l A A H A A O
ARRSAE il A R T X 7). PRAHAN T

&S/ Bz BHEERZ L BHEEL BEHE
C swScc -host swScc -slave sw5cc -hybrid
C++ sw5CC -host ANSLHF sw5CC —hybrid
Fortran 77
Fortran 90 sw5190 -host sw5f90 -slave sw5f90 -hybrid
Fortran 95
G A 8 5k R
1. Jwikan &% AT: fust/sw-mpp/bin

2\

swScc/sw5CC/sw5f90 P PR T 77 L2 38 INT6 € HARZ O [FIE T, -host 1 I 4 1612 B 4%
HAZ DR, -slave LT gw BFis HAZ O T -

v AR IR A B Y 7 B A A s AR AL O K)o ST ARNE BEAZ L0 SUIE, B )R

FBERE &5 swSld HEAT 84 (W8 1 B4 ] swSee/sw5CCswSf90 K #- H swsld)
- (AT {3 N -hy brid 328751
TYEVNUIE
a) ML O RS T master.c
swScc -host master.c -o master.out

b) MALIIEE L ORET slave.c




swScc —slave slave.c -o slave.out
c) BHEEHIZOFEF masterc. BHEAZ OIS slave.c
G 1T 4
swScc -host -¢c master.c
sw5cc —slave -c slave.c

swScc -hybrid master.o slave.o -o exe.out

5. GRS B R

RiOmFE R4S
master.o

H H " FeHeader
master.c/c++ slave.c/c++ ]

exe.out :

File Hea der

_ 1 -
sw5CC -host sw5CC -slave o

slave.o
File Header
I
]
- textl

| |
P
T .data
I
P
.tdata_local
I
]
.tdata_private

| |
]
.rodata
I

6+ FTA g B AR TT LU -0 <3O A4 >R AR 52 I AR BRI R PP T AT ST 44
R g B L T-v(BL -version), ZwiFas &t B S RRRAE B, .
$ swSce -v
SWCC Compilers: Version 5.421 by xiaoql at hpserver0.localdomain on
2014-08-12 17:58:57 +0800
£ man Y4 H 7 ORE AT AT B, W] Bl AT TN man swS5ce HURT LU £
JIT AT R G 19 2% AH DS K man 5 /8.
7+ fFH SR PRIETI: -preserve preserve size, SCFEH] R E R/INHIAER A [A] TR -
AN FH 9 3 1 Dl -preserve H1E O N, LDM i HIF LG0T«
64k

0
P JSf7Ax & | |dm_malloc ﬁ’fi’l‘ﬂﬁ

BH T TGV TR0 S B A kR 25 (0] K /)y, AT R 2 RAEAR 2 0 5 R AF A B 82 1dm_malloc
A PP R GO, & BCAS AT ORI R R
{5 FHl -preserve preserve_size %ii¥, LDM f 1 & i~ B s




preserve_size
0 / 64k
ﬁ%ﬁflﬂ <::H )ﬁjﬁ”}ﬁ% Idm_malloc

AE AT LA G A () o 58, AL/ T O B, A RER RS . XA T A 1R R/ B
TRE, W& BARRE P I AR 1

2.3 BEfhdmi¥ss
2.3.1 ET GCC HIgmiFss

T GCC g 1 a8 H R R R MES 4%, IR SIMD 9 e LS RF, ARt —
P G R EAR

G RS R R
BB/ B BREHIRZ A B
C swgcce swSgcce
C++ swgt++ ANSCHF
Fortran swgfortran swSgfotran
2.3.2 ZRHpFER
G PEAR R R
BB/ B BREIEHIRZ A BHEEL RAEHEE
C swScc.old -host swScc.old -slave sw5cc.old -hybrid
C++ sw5CC.old -host | A3H: sw5CC.old -hybrid
Fortran sw5190.0ld  -host sw5190.0ld -slave sw5190.0ld -hybrid
24 ERIR

24.1 BEHRFENTHE

PG PR AR B AL TP K swhow-compiled T AEW5 A Y IR UM BB A, 2 T HAE
i 1 A 22 25 52 BB I ] ATE %42 /ust/sw-mpp/bin HER B (S 2 25 PRI R S Ry S s A8 1 ) eT DA
{E #8412 /<install directory>/bin "F3KF]) .

w0 XM .a XM BEE T HAT UL S T A swhow-compiled, 23T EIH R0
SRR R R T (R A E T T B A

wRBIRTS, A swSee 4P CAF my.c, #RJ5EH L HE swhow-compiled:



$ sw5cc —host my.c -0 my
$ swhow-compiled my

#itH: SWCC Compiler Version 5.421-sw-446 compiled my.c with options: -O2

2.4.2 FiFEBRAS

FIH AT R a5

$ sw5cc/sw5CC/sw5190 -v

H T G A AR 5

$ swScc/sw5CC/sw5190 -ver list

i 18 G PE A8 WA G =

$ swScc/sw5CC/sw5f90 -ver R4S (5.421-sw-xxx)

2.5 HMINICHKE

PE SO 44 ks UGB filename.ext, P ext s 1 ] 3 FHTY R4, AEMY R4 G
AR E S

T R% LB s ]
.c WEE CHEFIET
.C WhEE C+HEB F RSP
.CC
.cpp
.CXX
Fortran J§ X4
£ LR R, BT PR
90 90 52 H M, A AR
95 195 % H g, A AL PR
Fortran J§ X4
F F2EER, AT ERE T
F90 F90 2 H g, AR 7
F95 F95 & 3 g, M AR 7

7EH sw590 4 i 4 N £, 190, i .f95 (K] Fortran J5 SCLERS, A LLLE /447 ik
Til-ftpp K1 ] Fortran TiALFEFE 7 8% -cpp K C ALFEFEFF . ERTBRE BN T, ¥ 8
%N F. FO0. B .FO5 BRSO A8 18 F -cpp HITHALERRE /7o 28 3.4.1 45 H kb 2
VRIS B

U VEIR B A K AR 4 SO R 4 ok e BT R AT o . bhin, AR A E S S AR T AT LA
DA R 7 2 1



$ sw5190 —host stream_d.f second_wall.c -0 stream
sw5190 % UK B 3K R B 2. 34 IF B3 C Al K AL second wall.c ST, fE
e JE EE H AR AR Y stream BT AT SO
AJE: GNU [ make JF50H B ML00 HARSCAFRIMN, {ER] LI Makefile SC B
NI T R ) R S
$.00 %.090
$(FC) $(FFLAGS) -¢ $<
$.00 %.F90
$(FC) $(FFLAGS) -¢ $<
RS =] LUE B 2 1A R A ER AT R PR A5 2. Ak GCC AR AETE T LS %
537 WHIAN R

2.6 EfbiwAH

FAR PP REMI NSO, LT C/C++F1 Fortran, HCAC4mARIS SO,  H bR ST AIE
SCAFEE . 0T SO AT AR i AT S E S A U

¥ RA HRIRS) 4
i C AR AL B A
i CH3C AR FAR BE SO
S I 9iE & A
.0 H A A
a s
.80 B

2.7 — R URTEIETIR

SWCC 4w i FH A VF 2 [#) Linux 1 Unix ZR 388 —FE, WA T2 dr AT :

iy !

-c NRAVESCAFE R B ARSI, (HRANEEAT B

-2 N Ja B AE BOR AT 5 (5 8

-I<dir> DN PAE B K SO IR N A 4R < 42>

-I<library> | fEBEFENT BU AR € 7 L4 0 R SC 1

-L<dir> | VEERRN BUR I B <>

-Im TEREFEI B libm $0 2, 7£ C R AR T exp(),log(),sin(),cos()
BR800 I 1%

-o<filename> | $5 3 A= B AT AT (%) ST 44 5

-03 A A I AT AT AR

-Oor-02 | AR I AT AT KA

-pg N pathprof 73 B R Fr A2 U A5 B

6



L2 a] A DL U i 22 man 35 B SCRY .
2.8 HFEE

OB g VAR B K P I E AT E, AWM OE BT A E
/ust/sw-mpp/swee/lib/gec-lib/shenwei-swee-linux/ S S H o 78 8 482 1T $0AT SO A 2L =2 22 [ g
fi, SRAETENT Hiede s 03 RBEIKLEPESCIE, P DA 56 R X e S 22 36 AE RS P 3e 47 T AE
MRG0 .

T SR AR K 38 d KR AT A AR Bk B e £ 1 et AT A S IE AT I RS EEA TR
BN Bl 1217 T4, AT 3D A B ok 75 ZA AN P AT PRI SR

TEFER I I AR S S B R AR B P, R R 2 M -static 1100, 40, N ARG 2
H BB R :

$ swScc —slave -0 hello hello.c

$ 1dd hello

libe.so.6.1 => /lib/libc.s0.6.1 (0x000002000003e000)
/lib/ld-linux.s0.2 => /lib/ld-linux.so0.2 (0x0000020000000000)
R -static B3, AT EHINEE T

$ sw5cc -slave -0 hello hello.c -static

$ 1dd hello
not a dynamic executable
$
FEBETEOUT, B AR08 1 3E N5 T 6 9 A2 DL -static 2 1%, 12 RS ZER .
2.9 AR HF

FI AT A B P SCRF PR N AR AR A . 72 SW 26010 F e ISR 15 L1
OUN, G SR B N AE . R B8 R RS (R A2 s AT 32 ko, e
JE HO B A U AT 55 64 A7 380 AEIRFMRRE IR, iy ] $AT SO o AR BLb AU T
2GB, A& BSS 10 B vt 2GB.

G 28 SCRE MR (FE A — P A6 T-m32), AADFIEHE 1) B (8 7555 32 A sk RoR .
FERZ AT, Fr A ] $hAT ST AR B DA S Bt B R/ A K e 2 TR) R 31 25 2 o B4l = 1]
ST 2GB . He i i B B # A s BOM BSS BeAL k.

A A B T 4 AN SCREAT-m32 R U 3t AR G — 2, BB AS S PIC B

ZEH N3 WPHRKNERHNEZER, GCC4.2.1 KTt A K 51% T 17
PSS

B VR AN SCRE R IAFRRE N, R AL PR i A1 0 000 ML A5 32 bbb 23 () . A
LAR] Linux [ size fiv @ R & B Y LI X IR

$ size bench

text data bss dec hex filename



910219 1448 3192 914859 dfSab  bench

AR text BOMIMERZIL 2GB, R4 MiAT B S NAFBE MR/ 1o BATHME X R AL 1
PRI T, S B R KA ZLX RN o bss BORT data BeR /I al BLA e [R] A £7 A
R

2.10 Eix

Wi~ A 345 4 g g 1 25 7R DL DWARF2.0 A% QR0 H0HE , i Se S 5 76 1 i 25
GDB ', IS i 0 A 35 75 B AR SO

-g JETIUKRE B B A-00 AL EfE kL, BRARAEar AT BT € E m i, (Haixee
DUA AR AR A 2 A 75 A Bl A5 A2 B A

A ENE LR 2GR EEER .

2.11 Ri%

BEBMETFHEH AR, WO ORE, Bl —/NBACREAIE R AD 5 FH R4
FPAT IS 18] o ) FH S A5t A — it B 038 3 1) 7 V25K 8 i A% 7 Fh A O B . A T RS #2040
RAGEAL B AT, ATRUSEH] time T HRKBR B9GETHIS ], SR8 )5 WL RS load, NMHIFERF
(¥ load 52 ARG R PRELI | VERE. SRS gprof T HORIKEFE R (%O A 2. — BB
OB B AT DA 2 B B M) FH T A SRR T R G e U 2 SE A O 1 Rk B

time L HE A LAgA 3247 REF BT H 211 real B[] user B [E] . 1 system B[] o 455 4% 2
e time . /<EEF4 ZH>. real B [A| FEE A T IHATRE P AN €, H2WR KRG HiE
AIERIVIAFERIE, user I (ALK B8 REAEH I ZORFE P RE . WERAE L Y system I [A] EE
B2, HRREFFAELLE RS AR THE SR AR AR P R RE N, ARt AT AR N AZ I J
Tt T H R E AR A

Forp Hod g B 2% P I S 5t B A gprof AT geov, AHSCIRVELNE B ARG UL &% 28 9 &,
TR LA A2 Rt I TR 5% P 0 A <

1. fEGMBEABER N BOY ZS N -pg eI, WU A B — e SO

2. PUATEHMERAAECESE, =4 gmon.out ST, idsk T — U R -

3. 1817 gprof <FEFF 44> gmon.out AT A BRSO, FRAER gprof & A SR
1

a) o —ANERARAD S 1R B B A R IR TRD AT FH

b) SRR TR T R EOH A, RN B MBI G R . R s
7R BR B DL S A e T R R B I ]

#5VE: gprof T.H A OpenMP & H B i 2> 7= A BLid ], OpenMP N H #2718 47 I i =
GEE 2N

TEAIE RS HE R 9 BN .



F =% Fortran J5¥%2s

8 g Pk 78 > FF Fortran 77. Fortran 90 il Fortran 95. B ARGL$5:

B %M FRAE ISO/IEC 1539:1991 2% 1 1115 5 —Fortran (Fortran 90)
BT ARE ISO/IEC 1539-1:1997 #2 % ii% 5 —Fortran (Fortran 95)
B % bR ISO/IEC TR 15580: Fortran: V% 5 5% ACFE ., B2 B[R TS F
ISO/IEC 1539-1:2004, Fortran 2003 #xifk.

i M FR#E ISO/IEC TR 15581: Fortran: 1 3 () ¥4 25 74 )y g

M ARE ISO/IEC 1539-2: AT K715 H (I 3.4.3)

% M FRHE ISO/IEC 1539-3: 4 Mh4iF (U 3.4.4)

¥ #F FORTRAN 77 (ANSI X3.9-1978) 142+

FRALXS BIRTE L@ Y R I SR

1] 5 GNU Fortran 77 %378 42 A1) B bbb 417 8 82

A ARG A SW 26010 ABI (2 5%E

3.1 M Fortran 4wi%¥s%

IR iy 2 3 B4 s -

$ sw5190

— i, HE NSO S 09 F B, g AR 2 U i YRS O A L
IS 249 F90 .90, F95 BL.f95 I, ¥ e e 2 pk Bt AR SO AR B, I AU mT
DA 3% 1l -fixedform Al-freeform #EAT AL . 57 22 1) il 5 Y5AN H EHUE ST IE B2 I 3.2

BRETEOLN, rAESNF, F0 8LF95 fSCAF#i& dafli il C FabHFEF (-cpp). AN
RAGE-fipp I, P A XA AE A Fortran AR F b AT AL, AERHAEH. A
RIAE AR TEN 3.5.1 f13.5.2.

AIAEAT R IGUE 2 P, 90 E 2% RATEAH-02 RALAE. T A dm 2 2 S840 1Y :

$ sw5f90 -host test.f90

$ sw5f90 -host —02  test.f90

BRAE I g PR R O2 A4k, XIS B AT T2 AL, W SRR R Is AT I
6], ERTRESIG NG AT IAl. O0 A MUEMILIL. O1 it Rt T RErfiit. 03
FAHAT FERIERIEAL, XA A T REA S HE MR P AT IR . A R-0 IR E
ZEEZN .1,

it F-ipa LE 3T I 3 R 1] 7 A A Bk «

$sw5f90 -¢ -ipa matrix.f90

$sw5f90 -¢ -ipa prog.f90

$sw5f90 -ipa matrix.o prog.o -o prog

AR A 47 B TR AT H-ipa 2. X2 )5 3 IPA BEEPT LR 1. 4155 IPA KI5
ZEEZN 1.2,



A GEEEON T A IERE, SUAL VR4, Fortran FEFP{EAR A BOBOHE 251, K
2R Linux RGCNFEFF U M2 EER A R R IRER R R8T — MR
KHJ Fortran F2/7 , 44 22 4T BN H 85 (5 5 1B H o AR ] BLIE I $4AT shell 4y 2 “ulimit”(bash) B¢ “limit”

(tesh) HEMMARZ B AFRH . 4 5% Fortran 2w s Ak K /PHIHE Z{E B S W 3.12,

3.2 BEEFEMBRiFEER

fi] 5 Ptk 2O LU A 2 1) Fortran SR #E, YRR 74T I RT 6 TR A FEER I & o
R —ATHE —ADFRRC, L ECF, MFRIRZAT IR e RAT B i e —
ITHAEATALE (3 6 DMFERAALERRSN), WFRIRIZATHE KN SE A . A a5 2F
AT P AT I T RE

H AT 6 N FRNIET TR, WERIRIZAT & AT ST . 8 Fortran ArifE, i
Z A LASCVF 19 DNEAT, (BB RS SCRF i 2 499 M2EAT .

AT 7 DNFRF2IE 2 AR ERPEREF . vTUMEH 25 XER—17 B2 %
W) HEATHE 7T NFREE 2 NF/Rh 5 AmRREE N ETFR/.

%13 S AFRAIERR T . BRRE AR S AR I BIESAT b, AT ERYRT A7
FFOL B 2R 21

H A XSO EAS gl ERRBR D> — AT bMEEK, — TR RERN&, W4T
RN E—ATIEAT . TEAIFRS AT DUSHE — AT AR B, REEHHE — N T2/ —17Hm
AR E I R R E R T 46

BRI JEA% 0, A8 A i 10 -fixedform F-freeform 47 240742

3.3 R

2% ¥ > Fortran BB IN , FERAE 28 E]— 44 79 MODULENAME.mod ) 3CAf A
2T SRR TR A 2 AT B AT B & R . AT B A -module 1% BT AR A8 K H SR AL E .
MODULENAME.mod S St VF 34 & Fortran SCAFH(E R e SCROE AR . sd. R & ILE
SEAR . BRSO AT AR S C 18 5 Sk SRR L

W CEF RO —HF, RAT DU -1 e T4 s AEH S I B i H 5%

$ sw5190 -host -I/work/project/include -c fo0.f90

‘BB N G PR 45 1E /work/project/include H 5% T 2 F-48.mod X W15 £00.90 475 *use arith’
EA) o R IR A AR S A

/work/project/include/ARITH.mod

JARITH.mod

3.3.1 HERIRF

Un SRR AN A P25 (1 use 1 ) A [F) — JRORE e SO, A2 A il 250 H EILAE T
U SRASE B R A A2 AR5 1 use” 1 Ut BLLE AN [R] AOERE P 3OO s DB 35 BB ) ST AP 23
LT I G 16 o
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U SRAE — A i AT L9 P A SO T B BB B SCARAE i & L b 2 L IR AL 25 A i
BRI use™ 78 1) 1 ST AT 18I -
$ sw5190 -host mymodule.f95 myprogram.f95

3.3.2 5HEHRERFHITER

B R YR e i 1 i AR B RS S0 Cmod) (1 R AR B H A 30 (o), BT

REVRFE T SO I T 2B AME A A T o 1% B AR SO 7R J5 T 5 e H AR 7 — gt
AT . I RRAE A — A i AT LEAT g DA, IR B B H bR S 25 B s it

K, EWUREER A2 0 T, AR AR TR0 545 R S A R R Fr et B2 ) E AR ST . A
i B H AR SR e AT ERINUR . Bldn:

$ sw5190 -host -c mymodule.f95

$ sw5f90 -host -¢c  myprogram.f95

$ sw5190 -hybrid myprogram.o mymodule.o

TEFE R M2 S 2 MR IERE e SO 27 48— A B AR S (o), ST 44 0 B T8 AR
JPSCE 4, LA ZABLEUE B SO (mod), SO AR R T REE A A B . i, PR AR
MYMODULEI.mod. MYMODULE2.mod. MYMODULE3.mod #1 my3modules.o:

$ sw5190 -host -c  my3modules.f95

I T P A R P AR A R () R Y

$ sw5f90 -host -¢c  myprogram.f95

$ sw5190 -hybrid myprogram.o my3modules.o

3.3.3 BBASRHIHREEE B

RERH R IR, S TEB S — TR — NG R, MVF I IEM HAT AU SR

o HIEMHHE BRI E WL . Rl B —A67.

XA MR, hellow.f95, A&UTF—/ M.

MODULE HELLOW

CONTAINS

SUBROUTINE HELLO( )

SPRINTZ *,"Hello, World!"

END SUBROUTINE HELLO

END MODULE HELLOW

SRIG G B L AR ST A, B A — R AR R

$ sw5190 hellow.f95

MODULE HELLOW

A

&

sw5190-855 sw5f90: ERROR HELLOW, File = hellow.f95, Line = 1, Column = §

The compiler has detected errors in module "HELLOW". No module information file will be

11



created for this module.
SPRINTZ *,"Hello, World!"
A
sw5190-724 sw5f90: ERROR HELLO, File = hellow.f95, Line = 5, Column = 11
Unknown statement. Expected assignment statement but found "*" instead of "=" or "=>".
sw5190: SWCC Fortran Version 2.1.99 (f14) Tue Nov 21,
2006 14:22:16
sw5190: 9 source lines
sw5190: 2 Error(s), 0 Warning(s), 0 Other message(s), 0 ANSI(s)
sw5190: "explain sw5f90-message number" gives more information

about each message

R R E I ER A RIS E S — MR BT ATEN T k.
34 'R
Fortran 2 ¥ 28 SCRFF 2 Fortran PR LAY R, X — 63047 B4Rk .

3.4.1 MAFZ BB RIS RE

3411 EST R

SW 26010 1Z &4 0 7 g 226 20 A LDM &R [al R AE 2500, FAEas g — ] Ll 4y
RNERGEX . P ESE X 38 XX,
SW 26010 HIP#E == (A gmAE a0 N R A7 :

[X 45, PA[39] | PA[38] | PA[37] PA[36:35] PA[10:9]
X RGIES: 0 0 0 A
P iEs: 0 0 1 %5
H P 3 XX 0 1 5
%1075 A 1 0 0 A
450 1075 6] 1 0 1

Forb P e S DR R A A Y X OCRT LiE — 28 70 AT SR X AL 8 X
SW 26010 Jr A5 1% 2 10 2 Mk E S —#, 3R(E R G RIEA R0 E TS — 34T
PR A [A) WS s BRI AT [ 3 45 2 1) 0 S B AL A 2 ], 1T 58 SR )t At iy 22 ) 4

— ML
BEEHIZ 2 R g T
7 [A] 7Y i 75 [A]
JE g Hh ik
RGIES: 0x00,0000,0000
(AHLT] cache)

12



P R A 1 4k

0x20,0000,0000

(AHLT] cache) [0S % a]: 0x20,0000,0000-0x20,0000,FFFF]
[ A s i i bk . 0x20,0001,0000]
P 3= (R i) 0x4F,F000,0000
(A HBTT cache) [0S Z[f]: 0x4F,F000,0400-0x4F,FO00,FFFF ]
[ A dh bl 0x4F,F001,0000]
P I ES(RE) 0x50,0000,0000
(AHLT] cache)
PRI X 0x60,0000,0000
(ANH] cache)
%4 10 73 [H] 0x80,0000,0000
(ANH] cache)
O H 10 =5 [H] 0xa0,0000,0000
(ANH] cache)
MAZ R 7 (A G HEAn T
7 [A] 7Y i 75 [A]
JE G Hh ik
LDM =¥ [H] 0x00,0000,0000
iRk N Spess 0x20,0000,0000
[0S % a]: 0x20,0000,0000-0x20,0000,FFFF]
[ A sl i k. 0x20,0001,0000]
P 3= (R i) 0x4F,F000,0000
[0S #5/a]: 0x4F,F000,0400-0x4F,F000,FFFF]
[ s A dh bk . 0x4F,F001,0000]
P ESRE) 0x50,0000,0000
AP IRELX 0x60,0000,0000

AT X HEF SW 26010 ZFpHHEZS ], SW 26010 4ii2e32 4t 7 Fortran iIE S ¥ 8, Y%
s a) J& .

Fortran F£J7 5% 1 BREL AN IR A48, 7 FAIAS &I,

HEA S common g, BHEREHZOMEEZOLILELE,

BEAZORAMAARE: common R, JHAEH/local */ 8 FHRRAIX A F, FFIEFRE
AT A T ' Somp threadprivate 2115 7546 7€
BHEZOAAE: common AP, JUTEH/private */ KB FAMRMX AR, FFERET
HATARAL AT H 'Somp threadprivate 4 15 f5 78 T8 7€

F: ex1.f90

subroutine slave FUNC

13




implicit none

integer :: x(10), z(30),a(10)

common /local g1/ x(10) (i AL O AR AR B/

common /private_g3/ z(30) [*IBHAZ DA AR

common /g4/ a(10) BRI O MIZ R I E AR R
!$omp threadprivate(/local_gl/ ,/private_g3/)

P PP AT AR

end

FEFF9miF: sw5f90 -slave -mp ex1.f90

HERE:

1. I8 5% 0 LA BAZ AR (/local_**/,/private**/) IR UA AR 2 R AE IS 5% AR
P, A MTE s B AT I i, iR BAIaE, WA ZBEAT block data #:4F, H
FZH common J& 12K I B ks

REOCH o AR AT R G, B RIS A 0 A s B O as HAE S

@ﬁﬁ“bﬁﬁ%‘ﬁ%éﬁﬁﬁ 'Somp threadprivate BEAT¥8 7~ ULHH, KA & J& 11 HH B N R A B 1 o

3.4.1.2 EMRELEH)

SW 26010 HI AT ATACRG B A T F P L mmsde a sz ia], BRI 56 P 25 (A S 4 ik 2
0x4F,F001,0000, % i & it i AURS B 44 7 B AN [F) R X 73 B R ARRS 2 J& Tz SR il A% 0 i 2
BT MZ . BEEHRZOALLL text NBH, MZIZEZOARILLL textl A4 . XA Tz
HAZ A text] B IS HAZ LR, daikaf FRE T HAE 2 A 3 808 i slave "HI4E, W0
PR 2 func( )2 H B 444 slave func( ). F P C&T TN slave FIZR WA 5 &0

YRR REFT THEILmIART 01, LAUE ST SW 26010 215 K- FLN, BRI A
B S B 4 S 2 R 2 OB T4 58 IOIE A 7, B4 ML A B A8 7 A B A4 48 75 2R 47 A B2 1) Ak

FRIRAL .
— N A (38 SEAZ O G SO S AR B TR T AT G AR 7 -
.set noat
.set noreorder

.arch  swS
.section .textl, "ax", "progbits"

.align 4

oooooo

WRH AT IR, ARSI dm A B FE A S s, (BRE s 4T W RAT vl g
B B RPESs (swice —slave -S) ACHEZE 5 AE K —/NMLgRAESE, HHESLHE ST
25 o

3.4.2 SIMD ¥ &

VEYH4E D WL 2R )\ F“SIMD £ 117,

14



3.4.3 %38 instrinsic

38 intrinsic — B ELFE — 2% intrinsic 15 A% B — 25 B0 K0 S -
get_row()

get_col()

get_cg()

3.4.4 REAL #! INTEGER A& 1H %

-8 -i8 Xf T4 REAL F1 INTEGER 287 [ 8dfs MGk 4 4 715 K B THR B 8 7715
FAKE . X0 SRR RN F S A B s N 8 K Cray REBIRA . AR Z/h 0 Al g
AN R — 3

A 18 -8 LT A £ oM Gk 1) SRR U, SRS AL I a0 e R K
KIND 25 & . 45—~ 4 F 5 E 4 real 5L integer 57 2 5 4% 33 21| 772 7+ 7 B S KIND=4,
XfRe SEHE . AR KIND EIAREA G BER LA HER . 60 KIND 4
KIND=KIND(1) 5% KIND=KIND(0.0d0))HEA 246 1A i) B

3.4.5 Cray 184t

Cray 84172 Fortran [ — MMy e, HTHEUZIEX R, B Fortran faEH A .
Cray fl Fortran 54t #8081 H POINTER X8, {HZwiEdsnl Losst i~ o7 20k X 73 X W i
.

Cray FREF A Bl 5204

POINTER ( <pointer>, <pointee> )

Fortran f5 1 (175 B 75 -

POINTER :: [ <object name> |

SWCC SEI Cray $REFHI 7R A &2 Cray SEIL, ML EgRIERS, X2 —MEH& 1
SEH. HEAIET, SWCC Fortran 2 P 25X pointer 5 integer 730 . GnSRAREE p=((p+7)/8) *
8 2%} pointer BEATXF 7L, RS A

3.4.6 HRIFFE~

FEREFF H T 9 RS ROz s R, fERE 7 B e s R e H B K g (i . Wk
g PR N MBLERE PP BLoC AL, MBS SaE (e, IR A T B I BT &2 T i0AGES, Bk
M e B PR R U

SCAF AR g TR AN SRR D0 SE T i AT AL T O T Ak e AT IE AL S T g R AR AR, TR
A P QT 3 T .

-LNO:ignore pragmas
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SWCC % i 45 S FF N 1H ) T 2 B 48 78 o
3.4.6.1 F77 B{ F90 TREIE =~

1) C*$* PREFETCH(N [,N]) #8575 cache TRER K2 . 1E TG AE &5 F BRI
BAEH. N AU R

0 CHITIEL (B4

1 FTHFETEG, AR AR ST

2 ATHFRIEL, RO CHTEGT I fE R 2 it 7 20

2) C*$* PREFETCH_MANUAL(N) f5 2 %47 F Tl CGadwmizfhs)  1EH
O LS 12 BT R R R A B8 N AT RN A

0 ZHE T LI

1 347 F LHH

3) C*$* PREFETCH_REF DISABLE=A [, size=num] %157~ M 24 5 88 £ fr ot
Bl A T BHEEEE CEITF) 2ZIEH A, KAONWSETUHTAEES . /F
FHYEH: A5 FR R A B 3L

Size=num G F L5 17 1 KA, B4 A Kb, X2 — N ATk S 4, (AL 2002 W 4.

4) C*$* PREFETCH_ REF=array-ref, [stride=[str] [,str]], [level=[lev] [,lev]],
[Kind=[rd/wr]], [size=[sz]] XI5/~ 4 — NN REE A X I TIHLE 4o G iR 2 AR 4 £ 41t
(R 1) 75 24 iR A B rp 48 2 AH B B U ) o SRR 38— AN IR R0 1], DU 1) sk BR 4R
AN TRE B 2 500k R . W R4 B], MNZ T s B PR3, W2 EARRE Bl A 247 11
Z.

T AEAZAE R 2 i B UG 1) K B B TS T A& B size ZHL
AT CEFTI) KM v 5 R 1 K /NN AL cache 755 .

G B 2 S stride NIEAUR S —ANTREL, ARXT A ORIE . SR TUAR TR 7 AAn] R 2>
LA S CELtndli N — 286 B 4], ik e BT BT,

TERIVERE: WAaEVEE. HPE—4&WEUE4.

ZAR A TS5

array-ref WA . ViALE, #lU0Adj, j).

str Ak . TEARPEIE B st ANMIERTE— K. BEER 1.

lev A%, 45 € U7 0 28 2 . BN 2. 05 lev=1, M L2 FRELE] L1. @R lev=2,
JU) AN P A TR R L o

rd/wr 7% . &N read/write.

sz ik, PEMREUCA VT i AR Kb)o UM L.

3.4.6.2 BTG IFHESBERMAL

DO T AT DL I A FH P R P A 4 A\ 2 B4R N 1T 2028 . £ Fortran 71, 4 B 4E 7 (% 50
LI
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C*$* options <”list-of-options”>

TE R EUVE FYE B A RT DA NAT 8 B0 ) 2 B TR s o B — N g B8 7 SRR 24 T 11 o
TCo B MR AT I SRR 2 A AR BRI, R (A A% 2 I, 1 A ZiAE
Al —H315Z W HAFERT — DR, ST E B SR E 2 5 647 — Bt
Do

HT AR PR IR R R AL T A R — ik I, A g R EH .

m A A A T AN 2 1 E AR A

m XN R 7RG w iy b3 . PRk R 22 kb 2 1A .

m A4, EARREW GRS A . B4R E-00 Ak e R, FIAR
I o3 B8 THRE 8 LA 2031

m (R T OARGRR IS, AT I IR A ALEE: -LNO, -OPT FI-WOPT.

3.5 GiFSBMEBITIHRENF S
s PR = AR P TALHIE TN : -cpp, -ftpp Fl-feocos
3.5.1 f¥F-cpp BEATHULHE

TEIEN G 45 BT Ui 2 1T, JRARFT 0] LASE 0t TAC BEAR 7 AR B o TROAL B 28 75 ST A % -4
SEMFRRN, 53T IX B4R R R B B 2 B o AR AR, RN e SR sl ORI 77 o TR
HIHH R, Fortran .F. .F90 F1.F95 XF2 HBfEH C TALEEFE 7 -cpp AbEE .

3.5.2 {fiF-ftpp HEAT AL

Fortran Tl b BEAR 7 -fipp #52 VF 2 C TRALERARLE P (1 4 487 , (R A 835 0% IX il (4 2,
AL C R T RE——LU /BRI 2 AT . WRARA AT C T B 7 AL 3 5
Z8v.£. £90 F1.£95 ) Fortran #2£/5, AR AT LAE FH-cpp B3, 40 AR 6y 47 A7 48 H -ftpp

(i%&#% Fortran TALHEFE ) Bi-cpp CEFE C PUALFFE T ) GBI, X L6 30AFiAS 2 Bl FiAb 2

3.5.3 R KR FRF S

TE 4 B g PR 2 T S 4 ISO/IEC bt 1539-2, $RAEG AT A8 K A 5 (S0 37 . IX & Fortran
PRAEFIATIE T . /RAT DL 8w i pb A s . RN

http://www.fortran.com/fortran/iso_varying_string.f95

3.5.4 {fif-fcoco FEITTRALEH

TEA SR A%, Fortran % 1 %% % KF ISO/IEC 1539-3 5 4m B WAL EEFEFF . 5 RTE &
-fcoco I, 4 B2 A B — NIRRT SO 7E 9 122 2 BT AT -fecoco THARER, 1A 2 5 1A AR
A JE 4N F JFO0 A1 F95 HEAT cpp TRALEE Mt 5 48 M .£. .£90 F1.095 ) SCAEANBEAT FiAb 2
ISO/IEC k¥ A A TRAL BEAR 57 U 5E AT AT iy AT LT, AE A —Fhyfg, FeA13Em 1 -1 f1-D ik
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T, 1XER-cpp Fl-ftpp FIALEEFE 7 A2 — £

S EEF —#, wil-Isubdir (o B9/ A& 06 75 10D & R BUAL BEAR 74 subdir
I 2 T3k SRR B R AR k. FTFEX 3 & -feoco H-cpp Fl-fipp TALEEREJFA—FE, B
BT A RN B A B A, BT AZRAU-DIVAR=S [FHEAH Y T/ 8 T — AN O 22
i) IVAR, 2550k integer, 68 5. [AFE, -DLVAR JEIA YT 7 0] 7 — MBI H ¥,
HAEA" truee R VPR M . JRAT DU FH-D 28 0 B50A Y5 A% 5 5 B ) 8 b 18
A .

T 1) Acb B 7 2 R A BRI 15— A setfile" SCAF R g U B, AR R ANTHRAE AR
X, AEATHEFI setfile. 7E4% A% W SAE A -feoco, TRALFRFE ¥ 1L 417 H 3 N F4K
coco.set Mo WIREAZICM, WAL PR FFERA setfile (1L RATALEE . /Rt 7] LA
f FH % 551 in-fcoco=somedir/mysettings, 34 FEFE 7 45 ] SC 1 somedir/mysettings. /RANGE
i FH-D &7 &5 setfile H 5 B 15 50

ARHEETHTBEMSOPAEZRY BRMagSTER, RATUSE
http://users.erols.com/dnagle/coco.html. Jy 7 X L T o) 2 126 4 . 32 A% 1 25 TAR BEAZ 7,
PRA] LAAE 1% 50-Wp, <options>. Hl 44 H-Wp, -m A A-m 26 354% 45 FHAL AL 7 5% ) 2 1 T3
AR . A ULIAN R, R SWCC Suikasi, 1% M U1 A AL 3 S 44 45 TG R 28 AR
Al setfile ANFFEHERE, K% EDS IR ESICERF 2B A TR EES, R)E15 3 Bkt
PRRE e B4 A AR T e, AR AT A 43 1 07 VA IR ) setfile.

A K-feoco [T 245 B 0] LS F BNLE B U

3.5.5 T X HIE

B G VR A% 9 TRAL FRAE P 4R A1k 17— SURR e 1 5 - AR C FRAL B FEFF cpp AL 2E Fortran
FEJF, BUKHLF. FOO FILF95 J5 48k 18 ] cpp TRACHRFE T I, #h g e 438 ) C Tilkb R F2
Fr i 22 LLAL, AN 740 1 2% -

LANGUAGE FORTRAN

_LANGUAGE _FORTRAN 1

_LANGUAGE _FORTRAN90 1

LANGUAGE _FORTRAN90 1

__unix 1

unix 1

_unix__ 1

AR AEHRIALZN-01 B s, sy cpp WE % _ OPTIMIZE_ .
K cpp EEZE 4.2.1.1.

W R AR Fortran HALFL&5-ftpp, WA AT E XA %

LANGUAGE FORTRAN 1

_ LANGUAGE_FORTRANO90 1

LANGUAGE _FORTRANO90 1

__unix 1
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unix 1

#JF: Fortran §4 A cpp. RAEMIEM AT LI8E 1 -ftpp &I A 2% F Fortran T4t
HEF

N TH i 2 AT LT B -cpp AL Fortran SCEERT 1) BT A “#define” % :

$ echo > junk.F90; sw5f90 -host -cpp -Wp,-dD -E junk.F90

XfT Fortran FUALBEREF (-ftpp) WATHREIFHN (779551 Fir AT O TI0E L . A R ERE
A EIFE C M CHHTIE SR INTTIEZ I 4.2.1.1,

X} T-feoco TRAL FEFRE 7 A A AR il E L%

3.5.6 Fortran 90 AZHE

AR Fortran $2 ML 0 VFRE P 3RAF BN 0 O R — L5 8, 01 i B 045 5 1Y)
KRESE . FREUX LS B1E 5 451 S 47 ubound A1 size P #5 BRI L

N T EBIX RSN, gaPE s iE I “dope vector” I HE 4h M 4E X Be (5 H . R TR E B
BRI PG BN, LA B IS S clibine/cray/dopevec.hs

3.5.7 UARARKE

Fortran % ¥ % 7] LN B BEAT L R A . i 1 -C 3R BT ITH i Dh g -

$ sw590 -C gasdyn.f90 -o gasdyn

P A B ARRS 2A B T DT IR CRAUE EATIAN 2t BB 505 i) o G SRAFAE B2 U )
Ft, BRFBATMRSE B G H AT BN R EE R

$ ./gasdyn

lib-4961 : WARNING

Subscript 20 is out of range for dimension 1 for array

"X’ at line 11 in file ’t.f90” with bounds 1:10.

U SRRV B 154 B F90 BOUNDS CHECK ABORT N YES. 45 S8 7278 K Pk 7
Yyl J5 BB .

LA E , B AR B SR P Re, BT Ve KA AR AT OT, A ik e AU it
K.

3.5.8 tHRENLEL

Fortran FrfEE A28l 17— NMAREHLE A i#s (PRNG), ‘B2 — N EZME. B R
i) PRNG, EA 32 MNHKFF%£. PRNG [ ARIT 16%((2%*32)-1).

3.6 BEmI=E

WRARE — MR RN, RS Fortran ASHS A EAE S 048RS, o4 R F 1Y main
N2 C B CH+HHE), PRAT LA T swSee B sw5CC BU sw5f90 S HEAT 512 « i FEA 1K) s i,
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& W24 Fortran (R3S AT I PETRCRIBERE 47 Lo B, RWT DLXFEAAT
$ sw5CC —hybrid -o my_big_app filel.o file2.0 -Ifortran

3.6.1 C 1 Fortran 2 |8 B AH1E H

£ C M1 Fortran 2 [A] HLAHUR A, 93 2P0

m 1% Fortran BR300 4 WL Al C BRI 44

m CRIESHCEEM LA

— L, sw590 BRELAL X" AELE TR G AR T X, mRES T
TG x_y", WEEFEEF S "x y_ " GEEAEMANTRIZL) . XIS swiee BRELA
SAEFERAT T I N RIZ . AR AT RAZE C AAS HPas R I AN B (A "x ", XA 2 5 Fortran
fR"x"VUHL . B3 ik Ii-fdecorate, ‘B AR LA Fortran 4 F BN K€ MEEERT 5 (A4
REIRAN—FE), TH1E W man sw5190, BY3 /R AT LS A% i -fno-underscoring, {HIX A1 & (1)
fF54 % 5 Fortran M1 C (IS AT I EE IR, SO .

TH sw5190 128tk i 7 2R AL ik, B BAE C rh 248 484t 25 3R Fortran 1S4,
KZHUHE DR AT LLLE Fortran H 58 F A 8 R 30 Yoval () SE 3N 2 3L 18 .

FEJT W 1T AR B O S BB R A R 5 — 8. B, sw5f90 integer*4 LAC C int,
integer*8 ULAL C long long, real VLT C float (&AL C %A W30 E AL FT double precision
VLHC C double. Fortran character 7] BEAFLE M@, ‘&R /AL 5 — AR/ Mk 2404, 78
SRR BHIGIN T — DS H G745 5 K . Fortran Cray 484t H1 pointer i) 75
B, XI5 C Fa%l, {2 Fortran 90 $8%l, & 3L T pointer J& 1, 1X & Fortran 1% . sequence
KT 443 Fortran 90 [ 4544 K 2 BUIE L BR C G5/ AT 5 — B, H e i 2 72 B8 1 S 90
o X THH, RIFAIR T Fortran 77 # L EIE, Fortran 90 %f T-HH 1 1 4
HEEMAEEAGE R, X8 CRIELET.

Ik, i, Z40"a (5, 6) "5"a (n) "Bk a (1:* ) "0] LAfA S AE AR S M B 45 C B4, Tita
(.2 )" BT 2 B4 B Fortran 90 84T 8U4LAE C Hh A X RIS .

A Fortran B A AE W A7 b LA G TRCE., T CEBUL AT LRI« S35 —

MR EWEE, CEAHR TARMOIFEE, TMFortranZi 2 T bRt M 1FF46, 11 Hak ] BA

&€ NI EAETIT IR .

FEC++ATFortran 2 [8] T AR FH S8 00 PRI AE, 3 BRCAN G+ 1) EL AR 1 FH A7 PR A2 —

FEMY: CHmikds Ny 1 SEHLE BB AHERT T 4 AR, CHomieds it 7 B4 1

BRIl R AR e, e IR I0IE T X L . I fi] B IR TR A AE CHHRAR G 4

Fextern "C", F“ACHAEMBE M, MM 7 5CHIFortransg H.I¥] jr) @ .

3.6.2 A 2

XA =ANAT RLgw BEIa AT S0 R U] C A Fortran 2 [8] 8 AF BAH R A
C RS~ (¢ parte):

#include <stdio.h>

=i
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#include <alloca.h>
#include <string.h>
extern void fl1_(char *c, int *i, long long *11, float *f,
double*d, int *1, int c_len);
/* Demonstrate how to call Fortran from C */
void call_fortran() {
char *c = "hello from call_fortran";
inti=123;
long long 11 = 45611;
float f=17.8;
double d =9.1;
int nonzero = 10; /* Any nonzero integer is .true. in Fortran */
fl (c, &i, &ll, &f, &d, &nonzero, strlen(c));
H
/* C function designed to be called from Fortran, passing arguments by * reference */
void c¢_reference (double *d1, float *f1, int *i1, long long *i2,
char * c¢1,int *11, int *12, char *c2, char *c3, intcl_len, int c2_len,
int ¢3_len) {
/* A fortran string has no null terminator, so make a local copy
and add a terminator. Depending on the situation, it might be preferable
to put the terminator in place of the first trailing blank. */
char *null_terminated c1 = memcpy(alloca(cl len + 1), cl, cl1_len);
char *null_terminated c2 = memcpy(alloca(c2 len + 1), ¢2, c2_len);
char *null_terminated c3 = memcpy(alloca(c3 len + 1), c3, c3 len);
null_terminated c1[ c1_len] =null terminated c2[ c2 len] =
null_terminated c3[ c3 len] ="\ 0;
printf("d1=%.1f, f1=%.1f, i1=%d, 12=%l1d, 11=%d, 12=%d, "
"¢l _len=%d, c2_len=%d, ¢3 len=%d\n",
*dl1, *f1, *il, *i2, *11, *12, c¢1_len, ¢2_len, c3_len);
printf ("c1="%s’, c2="%s’, ¢3="%s"\n",
null_terminated c1, null terminated c2, null terminated c3);
fflush(stdout); /* Flush output before switching languages */
call fortran ();
H
/* C function designed to be called from Fortran, passing arguments by * value */
int c_value _ (double d, float f, int i, long long 18) {
printf("d=%.1f, £=%.1f, i=%d, 18=%lld\n", d, f, i, i8);

fflush(stdout); /* Flush output before switching languages */
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return 4; /* Nonzero will be treated as ".true." by Fortran */
H
NI /& Fortran JAF2 7 (f part.f90):
program f part
implicit none
! Explicit interface is not required, but adds some error-checking interface
subroutine ¢_reference(d1, f1, i1, 12, c1, 11, 12, ¢2, c3)
doubleprecision d1
real f1
integer il
integer*8 i2
character® (*) cl, c3
character*4 c2
logical 11, 12
end subroutine c¢_reference
logical function ¢_value(d, f, i, i8)
doubleprecision d
real f
integer i
integer*8 i8
end function ¢_value
logical 1
pointer (p_user, user)
character*32 user
integer*8 getlogin nounderscore ! File decorate.txt maps this to
external getlogin _nounderscore ! "getlogin" without underscore
intrinsic char
! Demonstrate calling from Fortran a C function taking arguments by reference
call c_reference(9.8d0, 7.6, 5,4 8, hello’, .false., .true., & from’, ’f part’)
! Demonstrate calling from Fortran a C function taking arguments by value.
1 =c_value(%val(9.8d0), %val(7.6), %val(5),%val(4_8))
write(6 , "(a,18)") "1=", 1
! "getlogin" is a standard C library function which returns "char *".
! When a C function returns a pointer, you must use a Cray pointer
! to receive the address and examine the data at that address,
! instead of assigning to an ordinary variable
p_user = getlogin_nounderscore()

write(6, "(3a)") """, user(1:index(user, char(0)) - 1), ""
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end program f part
! Subroutine to be called from C
subroutine fl(c, 1, 18, f, d, 1)
implicit none
intrinsic flush
character® (*) c
integer i
integer*8 i8
real f
doubleprecision d
logical 1
write(6, "(3a,2i5,2f5.1,18)") """, ¢, """, 1, 18, £, d, 1
call flush(6); ! Flush output before switching languages
end subroutine f1
5 =3 (decorate. txt):
getlogin_nounderscore getlogin
HIFBITIXR=AE (¢ part.c, f part.f90 Fl decorate.txt) )73 0i0 -
$ sw5190 -host -Wall -intrinsic=flush -fdecorate decorate.txt f part.f90 c¢_part.c
$ ./a.out
d1=9.8, f1=7.6, i11=5, 12=4, 11=0, 12=1, c1_len=5, c2_len=4,
c3_len=6 c1="hello’, c2="from’, ¢3="f part’
“hello from call fortran’ 123 456 7.8 9.1 T
d=9.8, £=7.6, i=5, i8=4
=T

’johndoe’

3.6.3 C Vj Inl A FHEL 2545

f£ Fortran 90 #i rh Az 8 5 IF BB A e, — DTG esdE, — TR0
e Eds . ] DUE {8 -fdecorate M\ C F2JF U5 [RIIX AN 2 R, 28140 7F -
$ cat mymodule.f90
module mymodule
public
integer :: modulevarl
doubleprecision :: modulevar2
integer :: modulevar3 = 44
doubleprecision :: modulevard = 55.5
end module mymodule

program myprogram
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use mymodule
modulevarl =22
modulevar2 = 33.3
call mycfunction ()

end program myprogram

$ cat mycprogram.c
#include <stdio.h>
extern struct {
int modulevarl;
double modulevar2;
} mymodule data;
extern struct {
int modulevar3;
double modulevar4;
} mymodule data init;
void mycfunction ()
{
printf ("%d %g\n", mymodule data.modulevarl,
mymodule data.modulevar2); printf ("%d %g\n",
mymodule data init.modulevar3,

mymodule data init . modulevar4);

$ cat dfile

.data_init.in.mymodule mymodule data_init
.data.in.mymodule.in.mymodule mymodule data
mycfunction mycfunction

$ sw5f90 —host -fdecorate dfile mymodule.f90 mycprogram.c
mymodule. 90:

mycprogram. c:

$ ./a.out

22333

44 55.5

3.7 1/0 K/pimbaEif

FEHE ARG IEIE Fortran VO JE 7™ A= AU SCIF W] BE 5540 B 13 25 G 196 L1 4 QRS P 775 22
BUAR I SO RS A — 8, AR A28 Fortran 2 PRA% Q047 5 1X 28 R Gtk AT SUAF 28 e
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f8H assign 7 280 ASSIGN() T2/, A LAZEIEAT 1/O I S 3K /)N g (1) 5 48k
3.7.1 assign 774

assign 4 A T 248 55 7R HEAS Fortran SCAFEX unit [ /O AbEE4E 7R . assign iy & FUVT 2
ANEEBR RIS KRR S — A unit BOCHF 4 . T T 528 VO I8 e e . assign iy & A5
A28 FILENV IR E B SO RAFA# A HER 7R 1230t T Fortran /O 24T I IR 7R -

fin:

$ FILENV=.assign

$ export FILENV

$ assign -N mips u:15

%428 7K Fortran /O FEIEHTA S F) 15 unit (08075035 R A MIPS k805 AR
FEAE T SCAF I ST I A RS T (MIPS) B /s 2o 5 31 SO0 A i 208 A
i e 3 MR R K B g 2K

KRB TEANE B2 F assign(D)ECHLHE B .

3.7.2 ¥ FEACRFIEIN

assign iy 2 138 FL AT A -

assign -N mips p:%
FEPATIE T 200, AT a4
$ FILENV=.assign

$ export FILENV

$ assign -N mips p:%

Bl R B & T e S

3.7.3 BRI IEmicFk

I R ZHE T oA 3 unit U HOE e i i, HATIE SRR AR BUN, FE R

$ assign -F f77.mips -N mips g:su

$ assign -1 -F £77.mips -N mips g:du

su PR SE RFULHEC I AT T IF 0 o i X0 o du BRE RFULHEC BT A 1 91 B BB o s o0k
-F T8 B 0 5 Sk 4% O K (F77.mips) o

3.7.4 ASSIGN F#2 %

ASSIGNO) TR #e it 5 assign ar XM MIfEE . Kb FREFRE -2 HES
assign A2 — BN F I E, 5 A SRR TR B A A . 510
integer :: err

call ASSIGN("assign -N mips u:15", err)
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TR S 3.6.1.1 TR 7808 —FE
3.7.5 1/0 4miFik TN

1E VO FEAMET G T AN gmBEIET: -byteswapio Fl-convert conversion. -byteswapio
LIRS AE /N AL s EREAT oS AOCIF VO I 22 35 , PRt i 5 (R IRR) .
-convert conversion 1% W% I £E /N AL 85 EREAT Joas X SCAF VO I A8 3555 P DAOK i 5 =X
BE (RZI) o NTERIEERIEN, XA G 7L S ¢ Fortran TAEFF I AEH] .
RTINS AW E T & FILENV, N assign 2 1% BAL 6 T gn Bk i
-convert conversion IEIA =S4
B native — MR, BRE
B big endian — K X
B little_endian — /] SCAF:
AARRTEAE B ZE sws00 BB, EBiTEFIN &K E A E FILENV, U
assign A& B B AL T ik T

3.8 Fortran BUiEiR FIEEE

151 -g 326 005 R p0 g PR AR B AR (0 GDB, Etnus’ Total View®%5) Hef# H 1)
FoEE. fFoEERICRA DWARF2.0, EHEBEHREF Y. FH-g ik Hiridn]
DU 28 GDB 8L & iR AR AT . -g S Ii— M B b 900 1% -00,  BRAETE
fr AT BB IR R o] s A I ARS 2 o vE ), (EARS 2 v 2 )S
el = i 7o ) ] ;8

AR AR AR E A H . XWEEH T REshA N AE .

WERAR KO FHREE RS, 7.7 THEZ WA RBTFRERNE.

ARFAMEHPEZEESERNE. ARHASNEZNEHSE GDB KA KL
(=

3.8.1 EEHXEEIR

—1& Fortran % P45 4 0 B8 70 BE T 525 B9 A7 X33 . Fortran 9 3 & D9 B0 70 lic R 3¢
WAF X 380 3K P Fh SRS HR A 0] R, E A gl s 136 8 () 7V S0 VR B0 R IE (R kAT 8 AL . 2R
Fortran 27 4 H I o028 1 OB S E M5 0L,  Fortran (A7 K& S EUSTIT 4. B8
B ¥ FREFP sl B B 1 S 5 2 BUE 0 B FALSE., {H7E T2 8k ok F0h #il B 45 2 2 B0
i .

FRATHHERE S TT HE CSURE 5 6 B XA A QR DA B St 155 O o XM (i RE T DA Ak 224 F e
Fortran %145, tAETE Fortran %k s b A A, T H T REPERESE 4T .

WRAEA GBS, AR —N-LANG:rw_const=on 12 10T 2548 4 P28 1 SR BE , N
HAE 53 BT P B-5 1 N AE X FRATTAN B B R AR R e T 9 17 AN 50 4 196 2 1) 5 B AR 4R AL
e, SRR AR .
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PR ] BL22 i H-LANG:formal_deref unsafe #E50. 1% 01 55 V72 122 4% £ Fortran £l
—MNEFHESRE LA BB RN, ZAHP TR ARZWA BT TEE S W
IEHIRGEI

3.8.2 Fortran WL o5 44 5| iz 1T 45

Fortran [RIAR#ERE B& 20K 7 RE 5 (10 S H0CZ MANEAE A 4 o B30 T (0 15 D02 AN 5910«

program bar
call foo(c,c)

subroutine foo (a,b)

integer i

real a(100), b(100)

doi=2,100

a(i) = b(i) - b(i-1)

enddo

K09 a M1 b RPIANMLTC, 9 Eas fEX 2R P #EAT UL IR EE a A1 b A AFAENAF B
e, FEA)E IR PP AT 45 R A

G RE N DUA I i AN ST RS0 A4 R, 45 SRR e AE v DAL G I e 5 SR B o X R
TR SN G A (0 ), e DA BT T 23 3 s 8 I 1 2 TR AGE I e 2R A R . A R
HFE /£ -OPT:alias=no_parm Bi-WOPT:fold=off 11 45 S 1EHG, 1R AT AEIRIFE F AR T
Fortran [ 71 44 A0 o

3.8.3 Fortran malloc FJEi&

OB g B A & X Fortran AN S B AWM. BLRERH LR
SWC_FDEBUG_ALLOC, 37 e WAFAEIZAT I W16 B L N A -

SWC_FDEBUG_ALLOC | 1

ZERO 0

NaN 0xffa5a5a5 (4 T NaN)

NaN8 OxffaSaSaSfff5asasll (8 75 NaN)

B, A0 SRARAE T A S BCM ON AERD E A B 0, WU FE RR P BAT BT I E
SWC_FDEBUG_ALLOC=ZERO. Y75 A1)\ 75 NaN 2 H5 H2H %f FU15 s 58 A0 B 148 i3E
FTHIUEA (32 1 64 £7),

3.8.4 SHFE I B Igr T &

AW, Fortran b i ZHEL A A R B0 S5 596 DU i A5 6. S8 HH ILPE AR o (8
7 Fortran 90 t#E [ EAH R, SR 58T AL Si 1) Fortran 77 WU I RE X DA TR 7 . 4F
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AL, Fotran 77 RIS (1) 115 57\ 4 T B2 AR 2 N AFIE 2211, {H Fortran 90 UV T R 2
Sy HCECH B A .
P2 ULTR ZEAE BRI ), AH 2R (B4 AT BEA A T3 = Cache Rt . B 502 3 > PR el g
B TN PR 2 o b R SRR (R HAR AR o R B 25 1 % DL

TIRE LI
# UL,

TR FAE L.

$ cat cico.f90

subroutine possible(a, n)
implicit none

integer :: n

integer, dimension(n) :: a
print ’(a,2515)’, "possible:", a

end subroutine possible

program copier
implicit none
logical :: 1
integer :: i
integer, target :: a(5,5) = reshape((/ (i, i=1,25) /), (/ 5, 5/))
integer, pointer, dimension(:,:) :: p
read *, 1
if (1) then
p=>a
else
p=>a(l:5:2, 1:5:2)
endif

! Because "possible" does not have an explicit interface, it

PNy

i

I expects a contiguous array. Therefore, the compiler generates a

! runtime test to check a "contiguous" bit belonging to the
! pointer "p", and if the target is not contiguous, the values are
! copied to a temporary array before the call and copied back
I after the call
call possible(p, size(p))
! The compiler must always copy this sequence array to a
! temporary variable to make it contiguous

call possible(a((/1,2,5/),(/2,3,5/)).size(a((/1,2,5/),(/2,3,5/))))

end program copier
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$ sw5f90 -host -fullwarn -c cico.f90

call possible(p, size(p))

A

sw5190-1438 sw5190: CAUTION COPIER, File = cico.f90, Line = 26,

Column =17

This argument produces a possible copy in and out to a temporary variable.

call possible(a((/1,2,5/),(/2,3,5/)), size(a((/1,2,5/),(/2,3,5/))))

A

sw5190-1438 sw5190: CAUTION COPIER, File = cico.f90, Line = 30,

Column = 18

This argument produces a copy in to a temporary variable.

sw5f90: SWCC Fortran Version 2.9.99 (f14) Thu Dec 7,

2006 06:03:17

sw5190: 32 source lines

sw5190: 0 Error(s), 0 Warning(s), 2 Other message(s), 0 ANSI(s)

sw5190: "explain sw5f90-message number" gives more information

about each message

NT AP DR, [R5 T Fortran 90 %31, AT LAMEH] Fotran 90 XUk )R & 4 11
JEIR TR B0 52 (L) T A2 "(2,3) " 80 (n,m)") BB I . X 75 AR P AE T
AR E#EE D (interface B Bk use 15781 contains #k & oK £ 55 7720, R
¥& Fortran brAERIM AL, _FaREE—F 07 AR v g it 7 o .

B TR ZARVEN: AREE TR T2 ft interface B [EII 3 iE L use 15

) GINAH R 1 o 9 1o A7 I it 2 U AN S ) B AL 75 DL i AR, BARIX AN A

eI, (BRI R R S BNV AR T 238 Cache HIPERE. W LU A& 47 2 T

"-LANG:copyinout=off" 5 X 2% Il ,

3.8.2 SREMIXHETT

Fortran 2w ¥ 28 % B4 Fortran SCAFRAIG 5, 6 A1 0,
3.9 ERBAFREM

AT ORI E G B BT R U AR 75 b 1R SHe 2 o AN [ PR 126 45 A0 2 4% i 28 Y
A XA, XA G

Fortran KIND J& P42 45 & A5 FE A S R FE I —Fh 7% . B4R Fortran {5 KIND >R = B
KA ZAHLHIAR R R, BA —ADohaie TS g — R E S HER A7 (8R4 48 1) KIND i ]
Jitk:

integer :: dp_kind = kind(0.0d0)

SKbr b, — LM ERRAEAMATRIRE e AT B AR R S AL
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integer :: dp_kind = 8

A —FARF TR S, R — SO 13 38 X6 XU V57 s AR AN [ () KIND {8

K2 B B 2l T 75 B0/ o KIND [O4f . 1003 s 8, 32 A2iF s B vk % KIND=4,
64 777 M BE RS KIND=8, B g % 5 th R X A5 .

STERATAI ok e, X R P GNU Fortran, g77 ERAIFFEMAG MM 277
{3 Fl KIND=1 27 BAS P 5 (32 7)) Al KIND=2 o WUk 5% A (64 1) . 18R 51
g77 ffH] KIND=3 %/~ 1 777, KIND=5 £/~ 2 717, KIND=1 £/~ 4 F77, KIND=2 ¥/~ 8
FAT o BATIELERT T ERE IR A — MG T 2 X e ARE AR Y 77 FR T o a0 SRAR X 2 — A
R, S (AR R IR E R R AR RE P, 1 SRR ¥ KIND {H 1 A 2 42 E 5 5.

WRARAE FH -8 518, EEZNHIESE 3.3.1.

3.10 FEEROFRAM

AT/ Fortran 5 C 3L Fortran 4 3 2% 2 (1 AP

5 & Fortran % 35 A48 ) B AR AT BERE R AR AR 17 @ . Fortran 90 B 95 Zw 4%
SIS BN E A (0 TV ZEAROK, PR AR A P A B 2 g DA% A ) H AR i B R A — .
Xf ¥ Fortran 77, izATHS PEHH I /O A ek Bt A —FE, (HIE 2 AT REAE I & (13 47 I
OB R A B — AN AT AT IR T

AR g77 FwE R0 B ARG EEAT 1 BERESLI8 o AR ASRAE AT ] I #0015 Ay o A AT REFRATT
FEP 4 5 g77 FEh R B A RE R 208 A —FE. Br T g77 4F, FATRA N 5
HoE o VA A AR B AT B

3.10.1 #:4

TEAE Fortran Y279 e R B AR AR, X T eRE. FREP A1 A B 44 T e
R, 1, Fortran T2 449 foo, fEHFRAGICAF e 4 il "foo "o XA H 1 /2
WA 5 8 FE AR B R Erh R, 1SR C. C++A1 Fortran R & 2w % S INA 5

#4477 AORAIE Fortran #2775 ZE O RR . THREFP AT TR A4 5 5 HUE G RRAE 35000 L 1)
BT, BN, Fortran B AL& — AN eR% "access", "B HIThAEER bR C FEH I access
BB FE, (HEANUNSHE, mbrdE C ETR RAAMWNSH. mRIR SR C i
ST AR, Xf Fortran [F5F5 # 44 B 01X 15 I o

R, RATEREAT e 44 (BB RH] GNU g77 M libf2e FE—FER3 20N . X T %H
TRIZ A FAE G — A NRIZ, HaFha TRZ, WEEMMRA FRIZ. T im2s L)
THEAT U -

molecule -> molecule

run_check -> run_check

energy ->energy

1E sw5190 % % 8 FH 1% 36 44 ) A] PLASE FH -fno-second-underscore ll-fno-underscoring i% 1
AT R
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PGI Fortran F1 Intel Fortran 4 () 55 1 55 N B AT T -fno-second-underscore 1T .
NSS4 . AT A AR g77 —FE( BLNK ). PGI %1% 2%t 45 ] [F) ¢
147, Intel F4aikEdsffH_BLANK .

3.10.2 ABI &

PG P A S RE SW 26010 B i HIEE 11 (ABD) . HLB g A A — 2 5E A E X AN %
Mo Ralfat, g77 %A 5N SW 26010 ABI A7 & 7ER [FIE A ) COMPLEX [ o £ B #2
IS5 R AR AR M G R . A% g77 VRIS BT LUl It “info 777 A & -ff2c I .

JIT CAFE BB — ] FE I 9] 40 BLAS FEBX CXML JE (Compaq 3 JERA ) I e 3%
AR 1) . — LS FE 4N FETW Al MPICH ¥ A 47T R 250 [5] COMPLEX, it DA A 3K J7 THI 1) 1)
.

EREBERE 977 HFINIR BN COMPLEX IR iE S F 3.8.2.

FRKZ % Fortran 9 %48 —#4F, IAVEIL T AL 6L TP AT H 745 bdk, IR
BRI B I — K E S

3.11 ##H Fortran X3

48 Fortran AN & 56 7] DL A R RAZ 1E — 26 ] J
-r8 -i8 1] LUE 44 1) REAL #1 INTEGER KUK BEM 4 AT 8 F715. IXW A%
RIS ALERAE g 8 F- 4K 1 Cray AARBIRA A o (BN AMIEE R B 2R T 2 5 — 5

BT K — S8 Z 9500 8 7 X S48 Fortran ARG A H5 B 4 45«

B 3.7 WHEFBEGE KIND ARSI N2, A IHEIX 22i& i) Fortran {5 #% 1 (1 &
13
3.9 T SRR A A TE I N 2
3.10 EE EAMRAVER N

3.12 Fortran ¥2/F# X/

Fortran 2 1 2% 28 5 75 4% TP 2> BO B0 25 18] o — SR8 rp ot A 3 38 4 2 1) 1 K /N B Al
MM FBUER 7 REARZS A Fortran 271217 5 R TR 45 - Fortran 2 14318 17 B PR R A I
BR/NBR I, FF 22 7E Fortran #2 /7 JF 4812847 X Wi 4 Fortran HERE 59 1AL 2% 6] .

BRETEOT, B HARYE RSB A A B AR A A R, =4 A CPU fR
Bi 128M 250, flin, R RS H 4 > CPU, 1G F47, W Fortran 347 i 2 0 4% 25 18] £ %2 14
InE] 1G-(128M*4)=512M.

WRAEAT Fortran 727 BT I B M 5 & SWC_STACK _VERBOSE, Fortran 1217 &
H YRR BCE RN PR

PRt ] DASE F A5 AR S 4% ] Fortran 1247 I 2 ¥ B AR A R /N R 1l o 4 Rz B AL &
W& 74 H . Fortran 1817 FE AN 23 18 SOR /N 1 B |

Hh, ZARELGEES T R T B AN SO, WAL

W
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U ERE TRk EK”, M T A BN Kb (1024 775). RIS 7R “m” g M”, %
F AL E Mb(1024K 759D o 41 R ERAE - BE<g” 8 “G”, M E 71 #A7 /2 Gb(1024M F5).
MERIREF 5%, WLHERFMBEANFRE . R AE, WK ARSETE
)&, a2, S REWE N E RS RN REE . R 7R HERE
“lepu”, BIBREEA cpu IHUH, BARITERU RS TH CPU . IXNEZHIRGTIFR
PATZ AN ERER A . i CERFERAMEE ) KEEF N RN AR,

TN TH] 1 45— e A () KNSRI (1 S (FE—/> 4CPU A 1G WIAFI R 40 1)

R EE 13625 18] K /) PR i)
100000 100000 7§
820K 820K (839680 F%)
-0.25¢g 184 0.25G Bl 0.75G
128M/cpu £~ CPU 128M R 3% 512M
-10M/cpu | 4> CPU {45 10M(E LR E 40MDEI 0.96G

U 2R Fortran J& AT I P 22 10 AB EEOM R/ BRI R UG, K i — S B (S B, (HA IR H .
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FIUE C/ICHRPER

C Fl C++5 124518 57 DL R ARAELL 2 Y g
C Ynikes:

% <F [SO/IEC 9899:1990, C iE = gafebni

B U CESY R, %P EAE“Using GCC: The GNU Compiler Collection
Reference Manual” 13 iR
SR SCRES 4.4 75, ZWHIH T HANEASCFF Y
EgFEHRIBITIT G L, MEmFEARS GNU C iFd (geo) B C NHARET
Tk R — 2
B SRR gee Y AATIET
BRI RFE SW 26010 ABI
CH++ JuiFds:
B %57 ISO/IEC 14882: 1998 (E), C++if & gifebnife
B F CHHESYR, %Y EA“Using GCC: The GNU Compiler Collection
Reference Manual” 13 iR
SR CRES 4.4 75, ZWHIH T HANEASCFF Y
TEGIRLRIBITITF G L, MEMFESRS GNU C+ (g++) ZiiEas i b R T
Tk R — 2
B SCRRERE gt AT I I
B RIS RF S SW 26010 ABI
Tl 4RSS SWCC  C fl C++4 ik 4%
B swScc— A3 C gmikas
B sw5CC— JH3) CH+omiFat

Y BB O fr 2 A HE 5 GCC 2 — By, TEAIIMIE B2 % 4.1 45,
4.1 €A C/C++Ymi¥=a

IRARIEAE A GCC S, AR AR R BB 3 22 1 a2 4T« DA A GCC

(¥) Makefile H A 20428 J5 Bl 4 13 45 010 B 1 4 I FB 9 AT LA T

RS s 1775 BAR S GCC — 2, B M e R ML A A A H . JATAESE

fifign PRI E ERES GCC AR, REWL, wmdmixaiiRigst 7 Gec frAhi%
DRV e e

B4 IPA A1 LNO.

—HR, GCC AR MO — NIRRT g 13 AT UL A 20 S AN R BB Bok

HEAT , BN B B By B i) — AN A 4 X RE, AR R 0 2 5/ L — AN 4H 44, Gn-IPA,
-LNO, -OPT, -CG %, X MHBAINmIFELS GCC EHRIR KA, HZERBESHIM
.

G e A BN AL G2 2 9, thtAl 2T In-02 Ptk i, T i iy A iy & B AE A A& —
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BRI
$ sw5cc -host hello.c
$ sw5cc —O2 hello.c
RGN H EVEAI RIS 58 7.1 1.
U R AE I -Ofast B-ipa, ANEZG 1, 17 HEERN B 20047 BIE T, 40
$ sw5cc -host -¢ -Ofast warpengine.cc
$ swScc —host -¢ -Ofast wormhole.cc
$ sw5cc —hybrid -o ftl -Ofast warpengine.o wormhole.o
-ipa Fl-Ofast IEIEZSH 7.2 41

4.1.1 A GCC2.96 1 GCC4.2 (1 C F1 C++Hirds

sw5cce/sw5CC SZHF GCC4.2.1 R ¥
sw5cc.old/sw5CC.old 3Z# GCC2.96 Fil i

4.1.2 SHAFIZE 8] & PR S HF

C R T BN GBS A2 & 4h, &5 Fortran F2/7 2840, W4 TFI1AF & A

_thread_local: 1%/J& P37 & I &1 I 204 X SAF I AE LDM 75 [] 5

_ thread: %)@ LR R € P 1B X RAF AL 7 RAA IELEX

_thread_group: 1% 437 & A2 1 (¥ Blodhe Xk A7 TR I P 3 A XX

ANTInAE A 10 L 308 Kl Xk A TR P 3 X

_thread_local_fix: 1% J& PE 3R 7R & P& 1 B 20 X R MR 7 146 31 45 o — B 3 4E LDM
eal LT L

_ thread_local_kernel (kernel name): 1%J& %37 & Fr &1 54 5 S A7 TAE LDM [
BHH MW, 1% kernel A 4 HA kernel _name, HFET AT ETEE.

ANTA] ) kernel 2 18] Y R ECHE 3 S2AH A (6 R A2 s ik 22 1), 2810 4 T

_ thread local kernel(“xx”) int a;

_ thread local kernel(“xx’’) long b[100];

__thread local kernel(*yy”) int ¢[10];

_ thread local kernel(“yy”) float d;

X B R AF A5 & ay b[100]5 c[10]. d ILZ=[E—BRfF bt 2518 . an K-
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__thread | ocal fix

V=EiliapilE=9)

(* "a"”) | thread | ocal kernel :
|
b{100] c[10] '
| d |
I_ ______ 1 l
I |
HRAREFEZEM,
A LAk

i B E RS, _ thread local kernel SEMY AR & A RVFHEATWIAEALIRAE, 40T Fros v
WIAE A 2 P a5 2> AR

__thread_local kernel(“example”) inta = 123; /A%

AT HAT AR B4 €[] Fortran.

4.1.3 DMA instrinsic

DMA intrinsic (5= 2 DhfE £ E IS H A% O 19 LDM 1377 2 [813E 47 508 1% 4, DMA H
e FHIZHAZ O R
DMA A MR BEAE EAE bRy 128B % 5, HALHI A 128B 55 1 .

. ER CRE g AT
Vah: |12 96 | 95 88 |87 80|79 64|
N R ~
g:& e R B BB e fetit
Val: |63 60|50 56|55 5251 32| 31 24| 23 0
18 A7k
Rb: |s3 40| 39 0
e At LOVHE A1
Rc: |es 15 |14 0

dma va, b, rc | &2 DMA 15K DMA F Mt Edr 2
DMA K5 0HAE, WKL 0 Kik DMA 4 2 FAZ b faE gt 5 R, nl 4k
SET, UG TR TS 0 B0 LB
45 DMA i 4# F (1) DMA (1) &1 0 45
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I H OB
g
(IR S
] AT
> IrfEAR
FH P AERE 7 s F 4 1R 2R 4R 5 1) DMA 82, A4 Sk SO A
#include “dma.h”
NP2
>  dma iR FF——dma_desc: dma desc ] 128 7 f [a) & Fi 4 257
> dma % ——DMA_MODE
enum DMA MODE {
PE_MODE,
BCAST MODE,
ROW MODE,
BROW_ MODE,
RANK MODE,

Y V V V

>  dma #/Ei——DMA_OP
enum DMA_OP {

DMA PUT,

DMA_ GET,

DMA PUT P,

DMA GET P,

DMA BARRIER=S5,

s
¥ 721 intrinsic:

» dma set size
dma get size
dma_set reply
dma get reply
dma_set_op
dma get op
dma_set_mode
dma_get mode
dma_set mask
dma get mask

dma_set bsize

V V V V V V V V V VYV VY

dma get bsize
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dma_ set sleng
dma_ get sleng
dma desc init
dma

dma_wait

YV V V V V V¥V

dma_barrier

4.1.3.1 dma_set_size(dma_desc *dma_d, int size)

R #4

dma_set_size
TheeR

VCE dma F IR 1T B A% e A

4. dma set size(dma d, 256);
1R [El48

dma_desc

BEE dma IR RO 1% e

#ZIE
etk

4.1.3.2 dma_set _reply(dma_desc *dma_d, int *reply)

R4

dma_set_reply —— B dma b FF 1 [ 2578 M
1R [El48

dma_desc
Thee it B

BE dma IR AT [ 257 JE A

fin:

__thread local reply;

dma_set reply(dma_d, &reply);
B

4.1.3.3 dma_set op(dma_desc *dma_d, dma op op)

RH 4

dma_set op —— & & dma B FFHT dma #H4E B 1%
xF R e 4

T
1R EE

dma_desc
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Thee it B
WE dma IR LTI dma BRAFJE 1.
fn:
dma _set op(dma_d, dma put);
#E

4.1.3.4 dma_set mode(dma_desc*dma_d, dma_mode mode)

R4
dma_set_mode WHE dma #HRFFH dma 58 1%
Xt L4
T
1R [El48
dma_desc
Thee it B
WE dma IR LTI dma B & 1% .
fin:
dma_set op(dma_d, pe _mode);
#E

4.1.3.5 dma_set_mask(dma_desc *dma_d, int mask)

R4
dma_set_mask B E dma FEBFF BN B 1
Xt RLE 4
7
1R B8
dma_desc
Thee it B
BHE dma IR 1K) BE RO & 1 o
fin:
dma_set mask(dma_d, 1);
#E

RT3 AT

4.1.3.6 dma_set _bsize(dma_desc *dma_d, int bsize)

R4
B dma AT B RN E P

dma_set_bsize

X RLTE 4
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T

1R [El48
dma_desc

Thee it B
BHE dma IR FF S RO N R
fin:
dma_set bsize(dma_d, 0x32);

#E
R T A L AT S AR
IR IR A (TODO)
ITEEGHAT bsize AL B FNZEHZ O ERIPRAN.

4.1.3.7 dma_set_stepsize(dma_desc *dma_d, intlength)

R #4
dma_set_stepsize WE dma MR FAE DK E R
Xt L4
I
1R [El48
Thee it B
WHE dma R T4 P KR IE
(ZE0E
dma_set stepsize(dma d, 0x128);
B

R F BB DL RATE SR
I REAR L XA (TODO)D

4.1.3.8 dma (dma_desc dma_d, long mem, long ldm)

R4
dma
Xt RLE 4
dma
Theg vt B
WRIESHARE N dma #IRRF . EAHRGHIEA R AF It KR dma;
IR [E] 48 -
TODO
#E
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4.1.3.9 dma_wait( int *reply, int count)

R4
dma_wait
Theg vt B
WRE 2 Hde 2 (1 B2 - kS5 4s B3 P 7 HUME A T count
1R [ :
TODO
#E

4.1.3.10 dma_barrier

R4
dma_barrier
Xt RLE 4
dma
Theg vt B
FORAIZEAZ O] dma £
IR [E] 48 -
TODO
#E

4.1.4 HAhy S

Xt SIMD. intrinsic [J# fE[F] Fortran i %25 .
4.2 wWIFMESITHRFE
4.2.1 Tab#

TEY A8 AT dm A0 BE 2 B/, P 7 75 LA T TAb H 28 1 A0 BE o PLAL B 28 K AE U R 17 34K
FEE TR T, ANTTHEBR RS AN 75 B4 i3 1050, B FEERT 5 19 Sk SR T I %2 .
#1187 -nocep LT, M| C F CH3CAHEAZE ik FiiAb BE 2% R AL 2

4.2.1.1 FiEXE

A A TR P E ST — 285, IR PR
_ linux

_ linux_

linux

__unix
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_unix__

unix

__gnu linux

__GNUC_ 4

~ GNUC _MINOR__ 1

_ GNUC_PATCHLEVEL 2

__SwcC_ "2.0"

_swce 2

~ SWCC MINOR__ 0

_ SWCC_PATCHLEVEL__ 0

_LP64

_LP64

A GNU*HI__SWCCHH{E B T HH M. H G PR 2R A 5, & RAT AR AT R AN A
W JEFE P /&2 FORTRAN, {BARAE ] cpp #EAT Fisb L, A4 K% Fortran 7 44 i i -
_LANGUAGE_FORTRAN 1|

LANGUAGE_FORTRAN 1

_LANGUAGE_FORTRAN90 1

LANGUAGE_FORTRANO0 1

A2 UEA RGN -01 B m i, 4aida8E 8 _OPTIMIZE_ _
TE 4 B I AT LU -dD -keep JET0, 7E45 .0 SO AT LLE BT S cpp % -

4.2.2 wiFFER

4.2.2.1 RFEFEA pack

2 TR N BV /2 #pragma pack (n)
%I BEFR 7N TR 8 S5 AR N I R L AT n EERE S, R B AR KT n 1.

4.2.2.2 R FRREZRMA

IR R 2 T DA SO G R A A T

£ C A1 C++H, FRos Rl h

#pragma options <list-of-options>

[E—NERBGERE N, %38 DHER A, B 2 A01F FVE BN BR N 1130 P 2E A6
H . <list-of-options>F] & H A B IT WAL B 0T, i PEIRAZHE 2T — DR B, AUkl
HONIEH .

AR A PRl -

B ORI 2 R R IR E R

B iZdE A R AR TR AE T, R A s sm A i) 4 2 i Ak B
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B AN, ZERAR IR S i A A R R ik A, IR s-00 FHEAS S AF 4 R Ak ok
B, AEBENFFE AL B G, D208 ST 48 7~ TR E AR AL

B G T7-0 ARk, HAJE T-LNO, -OPT F-WOPT ixX £648 440 (K11 I A 2> e
1EH

4.2.2.3 fE A YRR~ IAT RIS A Rt

WA RN T C A C++, HIP AT DU S e it — R, R P A if
BRI RAT IR m, TR s 20T 20 S . i3RI U

#pragma frequency_hint <hint>

<hint>#] LN F1U4E -

B never: %7 XA SEARD AT

B init: %70 SCR VIR HUAT

B frequent: %7 XHATATRIE &

B8 BRI 1f V5 A 7E g BRI 4 B TR s i N AT AL

4.2.3 BEHRE

WR— AN HFE 7 BEA Fortran X%, A3 C XS, HHERECZ C I C+1, APAfd
i swSce Bt swSCC SR AT#ERE, WA sw590; FF HAEREFE L ZUF BRI Fortran
IBATET I

WEZFTES % 3.5, WHEH swsce 8L sw50 HEAT4ERE, HAIH H b U2 sw5CC 4
FSCHT S D) 2 3G 3k T -Istd e+

4.2.4

i EE R, ] swice BEATHERRIY, QRAFE A libm R, B4 A ZRUIN-1m LI, 5
i f52 15 i 19 6 25U PR 4G 0 -1m 36 55

4.3 C/C+IEFRIIAIR

IN-g HETA] LA g 1 a7 A RS S, A% a0 DWARF2.0, Hl-g %431 H bFrbda] LA
il GDB S H At 2% HEAT I

-g TR A B LA 2] B B ON-00, BRAEADT o tie e g . 1l w2
T DA A th A2 T ARG, B2 PR D DA e SR FR) A 28 ik Ak 1R AR 15 LU A R A

4.4 AEZFHH GCCH R

C/CH9 R L FFRER S GCCa.2.1 ¥, (HRAWAEFIS, T HixR:
XF Cs
B ORSCFFRE R
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AR REROT RN, TS G VAR SRR R L (B R EA SR BB R,
_Complexint

YF%  buildin PF%L

BB AN gotoo G 1A% SCRFHUAT 2 B BR B A AR Mk, i i [) 32 Bk % 5
AT

java

java_interface J& 't

init_priority J& I
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BHE NELREE

SW 26010 HITis £ 15 FE (athread J2 )2 B 0] 3= ADHE g AR AR Bl ¥ o O RS e s 2, o H
(2R T RERE 5 A8 . PR AZ A A R AR AT 4R I AR B, AN SE 4F R 2 A A 2
18 AL O PAT Ik 1 B o

— BRI R AR N AR 7 TG 75 75 S8 ] AL AR I R, (R AE SW 26010 4244 T,
ARG E — N eFALOVEE, FTCAEH athread IR %, 75 2% [RIE HAZ O BRI
SYECRGL . FE VR AR T, A SR A AR A N 18 AL O T BERDIR S .

5.1 BEEHIZLMIELIZE

@ﬁ%ﬂ&b%ﬁ%ﬁﬁi%%%ﬁiﬁ%ﬂﬁDﬁ?ﬁ%%mmm%D,EE%?
PRI R B, LREREEIEH] . PR W E B, RSO E — RIERIE. H AT
Lt d 1 DT #2 SRR SR Ty g

5.1.1 ¥IMRLERTEE

R

athread init
BRI HUL B -

S RN 8 e IR Aa A, EAS P AT 2 4 11 iy o 200 4% 11 o
SH UL

7
IR [E4H :

BT IR0, FoRNIR LAY MEAG KT

R HEARATIR BME AR I 74, A RIS BL N AR — 1540, athread_init()
W R, IR IR B R A

® _EINVAL: #IffbRIE.
Rt A e B -

7

5.1.2 G R

R
athread create
BR H v B -
FE AT RERE TP IET I 2 AR 2R . AR AT IR A6 1E 55 B8 fpe 4872 BRI fpe
FIZ 0 arg #24E,
SR -
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intid: ZFE485E ID 5

start_routine fpc: EREIREL;

void * arg: BREL f IS HGER G L.
1R E1E -

B iz E0,

M FEATATIR [FME ER R R L T &%, WSR2 LR AE—1&5 7, athread create()
BRI, FEIR TR B AR .

® -EAGIAN: Hith | RGiRG], QIENLIERZ.

® -EINVAL: ID SiEvE(fs, st s RErREE); 8% ID S48 b,
B o BRI A B
B An 5 B -

LG8 1D )5, LA EMR ID SR, WURFRZEMIELAREZ A P b
BEZLEEES, LU RE DS 2HZKE R

5.1.3 &R EREAIL

R
athread wait
R B -
BAPHIE R AIZEAE, ERREMARRL L. f8E MERARL AL T a5 KR
SR -
intid: SFFFLAE ID 5
IR [E] 48 -
BeTy: 3z 18] 0;

KM e AR IR [BUE ER N B T
® -ESRCH: WHIKIIEE LI ID XL .
® _EINVAL: ID SiEik.
Rt A e B -
7

5.1.4 RPFRLRERKLE

R
athread end
BRI B B -
FERAE 2R P SIS A O M SRR , (I E 0K, REIBHEZ L, %
BHEZOAEARERE PR TR AR
SR -
intid: fHELFE ID 5
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IR [E4E :

BT IR0, ERFEFT IS A% O SR T A .

M HEARATIR BEUE AR R B T4, WREM LU N E—150, athread end()
W R, FFIR B B R AH o

® -ESRCH: % HHKENE ELFE ID XM 1T

® _EINVAL: ZFEEHEZOLAKLL IR, 1D XN LRETRAEEIZ T .

B0 Ui BA -
W FAFAIE I8 SAZ O T AT AT F P AL o R A5 FH 12 R 4
Z4 0

typedef void * (*start _routine)(void *);
int fun(void * arg){
retrun (int)arg[0]+(int)arg[1];
}
main(){
int tid1,tid2;
int argl[2],arg2[2];
/R ERT R 1
athread_init();
IEIEGELTE, LD S0
argl[0]=1;
argl[1]=2;
athread create(0, fun,argl);
/RS ELFE, L2 ID TH 1
arg2[0]=3;
arg?2[1]=4;
athread create(1, fun,arg?2);
/155 R AR 25
athread wait(0);
athread wait(1);
/IR SRR P 58 AL DKL, 1ZI8 FAZ O TCIEAE A HERR th 4k At ]
athread end(0);
athread end(1);

}
5.1.5 ARLEA
R
athread spawn
BRI B B -
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TE 2 T HERE A I ) 2 i AR 2H . AR IAT B 55 B eR 3 fpe 485 BREK fpe 1Y
ZHH arg #2144,
SHUH

start_routine fpc: FRELTEET;

void * arg: BREL f IS HGER G L.
1R E1E -

B iz E0,

S HEARAT IR (BB ER RO I 1, A SR R B DR AR — 1 L, athread_spawn()
BRI, FEIR TR B AR .

® -EINVAL: 2B R,
B An 5 B -
Vi F I athread_spawn £ LI, JHEIZA P KA A 2 FAZ 0506, a0k i EATE 2

FAAEZA T SR REEZORIEE R, ATROHAMEXEORINZEER.

5.1.6 EisfEHAIL

R
athread join
R B -
B EE SR IZ LR H, BERRE WAL L. 15 5E B AE 4L AL T 2 Ji 1 1
.
SR -
7
IR [E] 48 -
BeTy: 3z 18] 0;
KW HEARFTIR PME A S L T
® -EINVAL: BANELEAEIT.
B0 5 B -
7

5.1.7 KRR HRKELE

R
athread halt
BRI B B -
FERA E LA T & P s A% DM RAR L G, i A% O H UK, RS
2O, ZIsFAZ AR AR IR IE B R .
SR -
7
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IR [E4E :
BT IR0, ERFEFT IS A% O SR T A .
R FEATRATIR MHE AR LS R, AR I 2] DL N A —1% 3, athread_halt()
W R, FFIR B B R AH o
-EINVAL: JGVEIEH KHE HiZ 0 R
Rt A e B -
WIRAEIE FAZ O A TCAE AT F P AR b A R A % R 4

5.1.8 G FERISLEA

R
athread_spawn_group
R HCUL B -
TE 24 R HERE S I (0 BE M (1) 52 P 2R A . AR AT BT 55 R 3R fpe FR €
PR fpe IS EH arg $214E.
SHUH
unsigned long gmask:iz #4% 0 5t i hS ;
start_routine fpc: FRELTEET;
void * arg: BREL f IS HGER G L.
1R E1E -
B 3z E 0,
Je W HE AT AT IR [BE A R s I 7AiM B DL AR 1S AL
athread_spawn_group()¥ 2R Me,  FFk [ AH B A -
-EINVAL: ZRFEZ 81 K
B An 5 B -
WIS athread_spawn_group 4% 10, J& 20 Bf #chd 1 Fr G ia B A% O BT . a0 SR 75 25018
AR HAERZA T S RIS EAZ O BIEE S, AT RU A A O 13 3% 2615 B

5.1.9 FfH R REHL I

R
athread join_group
R HCUL B -
i AUPH ZE S5 DR MO AR AT 55 45 R, EL3I4E € 2R & 1k R B i8N . 45
JE [ R 2H 0 20U T 4 AT IR IR
SHU
unsigned long gmask:iz HA% 0 5 5
1R E1E -
BTy: 3z 18] 0;
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KM e AR IR [BE # R s

-EINVAL: #ZZH N LLEHIEAT.
Rt A e B -

7

5.1.10 8IS L3S AR HER & L LR

R

athread task
BRI B B -

QU AN IS AR L8R . PUTIILRREAE ST R EL fpe 7€ arg I
R E LIRS B, RS S AR R & .
SR -

start_routine fpc: FRELTEET;

void * arg: {15550
IR [E] 48 -

BeTy: 3z 18]0;

R FE AT IR [l 8 R 7 H A

-EINVAL: ZRFEZ 81 K
B An 5 B -

5.1.11 S8 53 AEBEE LREH

R
athread spawn_task
R B -
QU A HEIEHAZ O REH . PUTHILRREAESS %L fpe R5E; arg I/
18 LA 55 DAL RS SS AR HI s
SR -
start_routine fpc: FRELTEET;
void * arg: {15550
IR [E] 48 -
B 3z E 0,
KW FEARATIR E A R s BB R, i R R BN E B A
athread_spawn_task()HF K, I [B1AH B R 4E
-EINVAL: ZRFEZ81E K
B An 5 B -
H F+ 328 S A% 0 RIS A% 0 38 B A A O AT SR AZ O AR o N2 S8 P AS [ £ i 1%
&%, IBEAZ OGRS A B 18 S HIAZ O, S IRER, B P A ZRGRAIE S8 S A% L
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BEZOS 50 51E55A % B X B A A s 128 537 8 .
5.1.12 ZREUZAH KEESE

R
athread get max_threads
BRI B B -
A8 T2 4% 1149 21 24 1 HERR 8 W] T B BT A% AL A B S
SR -
7
IR [E] 48 -
s AR A% A N AT R R ERRE A (1 <=ret<=64);
KW FEARATIR PE A R s WP TR, W R BN E B A
athread get max_threads R, F iR [EIAH B I4E -
-EINVAL: R[ARM, B .
B An 5 B -

5.1.13 WEIHFITXERESE

R

athread set num_threads
BRI HUL B -

Sz DB S AT EERE T — N IR AT R B T A A% 4L A
SHUH

int num: ZFE S
1R E1E -

BTy 0;

W HE AR TR [BE A R s I 7AiM B DL AR — 1S AL
athread_set num_threads ¥4 W0,  FFa [B]AH B FFI1H

® -EAGAIN: WEZAMEHHBEE 7ol HEREEIE, KRBz

® -EINVAL: JFATIXELREBOBE R, i EAN AT AR 552K 58 B
B0 5 B -

x

5.1.14 FREGFITX LR S

R

athread get num_threads
BRI B B -
fi 2 4% 1043 2) 4 AT AR IR sh O T B A2 S
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SHUH
x
1R E1E -
B 3R B AL 2 2R FE AN (1 <=ret<=64);
Je W HE AT AT IR [BE A R s I 7AiM B DL AR — 1S AL
athread get num_threads H4 WM,  FFa [B]AH B FI1H
® _EINVAL: R[IEW, HILRHE.
Bt 58 B -
x

5.1.15 BRHRRELER

R
athread cancel
R HCUL B -
ZERE R R LR E e, ZAE ID DA BEIE AT DAL R[]
SHUH
intid: fHEIRHLRES
1R E1E -
F: 3 [E 0
JeMe: HEARATIR FME AR S B T A, W SRR R LR E 15, athread cancel
BRI, FEIR (BRSO AH .
® -ESRCH: ¥ HKEIEELAE ID XM I E AR
® _EINVAL: ID 53k,
® -EFAULT: ID Zf&Xy Bz 5A% Lo lih o
BB 5 B -
AR AR] LU I LR 5ok 2 AT
o  MARMH AR, BIARENESFIRE. 275 athread_create.
® ififf] athread cancel, #&ATIEH .

5.1.16 FHrEHE

R

athread signal
R HCUL B -

Fllerb iy, JRAE E b AL B pR L
SHU

int signo: {55

start_routine fpc: H W &b 2 pRi %L

51



1R E1E -
x
B0 5 B -
2% athread_sigqueue()#% 17 .

5.1.17 EEH

R
athread expt signal
BRI B B -
HERURE S 5 I AL PE R A
SR -
int signo: FHE 5
start_routine fpc: 5 Ab B bR %L
IR [E 48 -
7
B0 5 B -
a: R,
IRAE SW 26010 B85 A% 07 H 2R, HI AT BLEER AT 32 Ab e i b A 5
enum Exception_Kind {

UNALIGN =0, // AXFRrE

ILLEGAL, I =7S i

OVvI, /] BEROGE

INE, e S S

UNF, /]

OVF, /A

DBZ, /I ¥R O

INV, ¢ iz

DNO, 11 AERA AL

CLASSEL, Il 5y R B

CLASSE2, Il AR E S

SELLDWE, I FEER R

LDME, // LDM A2 R

SDLBE, /I SDLB R4 B A= A Bl e 7
MABC, /1 5 ) A I H A S R B I A
MATNO, /1 X477 0] BARAZ LA AENL
RAMAR, /] 38 SO U A7 S A
IFLOWE, I 1R AT

SBMDEI, // SBMD VLR 7 1 SBMD 2 1] 57 i
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SBMDE?2, /] HAth SBMD 5%

SYNEIL, /] BEAZ O K B R ) AL AR B A O
SYNE2, /1 A B LR IR B AN A
RCE, /] EAE
DMAE], // DMA 7=4: DMA #iiR s & m
DMAE2, // DMA 724 DMA i3 75 A i A e 75
DMAES3, /] tRe
DMAE4, /] AT A S AR A R AR LU Atk Y LDM A=
DMAES, /] tRe
IOE1, /1 Vi R B ) 1O 7 [A)
IOE2, /110 Ti AL
I0E3, /I To AT
OTHERE, /I P AROI SRR
~SYS NSIG,

}s

b: H:#E IR

athread expt_signal (int exceptnum, void *handler)

c: v b P BRI L

F R SR A B e R R O

handler t * handler(int signum, siginfo_t *sinfo, struct sigcontext *sigcontext)

BN H: signum AFHES

BoASE sinfo HEEWT:

sinfo->si_signo =signum;  // FHIE S
sinfo->si_pid = peid; /LR s E A LS
sinfo->si_uid = cgid; /IR A S

F=AZH: sigeontext AT =AM S HARMRER EEE, WT:

sigcontext-> sc_onstack /] IBHEZL R PC 2 SR IbR &
sigcontext->sc_pc /] IBHEZL R PC
sigcontext-> sc_mask /] BEAZLEER R E VISR

sc_pc WA 0 KIREA FH PC, AN 0 N FHRHE sc_onstack H B & 75 A
PC.

sc_onstack N 0 RREA G H pe, LLET sc_pe 1 3% 192 K A4 7 5 I 9B RS 7 PC;
sc_onstack A 1 F/RHFEM R H pe, I sc pe it FEA 2 KA 78 N Kk PC,

sc_mask I A X i 7 DFLOWE AL, 4 4b'0001 75 LD 4%, 4 4b°0010
Fon ST 47, N 4b'0100 %78 DMA_GET, A 4b'1000 &7x DMA PUT.

sigcontext H B AN N 28 B os B JF AR 45 FH P AR R T
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RSN, QRS E —DMHRIR XA T DR A 7w BT U2
BREZOTH . WM B EM N AZ R AL B R 5, A SR e AT B AR %
M EE R, halt KAERENIZEZG, JHRMRERF; WRM R 7% % A~ B g
B, WEN R SIS A B B

(For 47 C F:
athread expt_signal for ccc(void *handler)

AT C R Z BN T e FAR AT EE L AR W, B EEAIRMT C E
S SIS R AT AL 2, handler BREXI S EIN T -

void handle(int sig, siginfo_t *sinfo, struct sigcontext *sigcontext)

ER=ASHI N A RS E IF R PR 45 IR AT C 7 W A B R 2

N

5.1.18 ZBEIZHI LBUEEZ O R IEHHE

4
10 _addr(elment, penum, cgnum)
B
B HEEHIZ 0 LLEE 10 Ui JEfF, 2R R REEHEZ L LDM A& element ] 10
Hihk
SR -
element: EHEAZORET AR RAFFAA A E  thread local elment, 12 &% il 1% o
F 10 _addr #z T ET L2001 extern  thread 75 BH il 415548 &=

penum: %5

M

cgnum: Z45
IR [E] 48 -

IZ [5] 1O Hbik
B0 5 B -

10 addr ZEAN2: FIT penum A1 cgnum FJ&EME, B P ARAE.

2451 B -

BHEZOIET slave.c:

__thread local char ch="b';

_ thread local long para[10]  attribute  ((__aligned  (128)))= {0x123, 0x234, 0x345,
0x456};

Iz J GO 2T main.c:

extern long  thread para[];

extern char _ thread ch;

unsigned long LDM addr;

LDM addr =10 _addr(para[0], 23, 0);

XA, LDM addr T2 0 545 23 S 185 %0 L para[0]f] 10 Huhk
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5.1.19 BEZBHIZ OV HBEZORE

%
h2ldm(elment, penum, cgnum)
FHH:
BEEHRZOR LOEE 10 Ui EfF, 2% BEARFEERZ O EHEZ 0 LDM
A2 & element #4710 f7HUERAE
SHUH
element: EHEAZORET AR RAFFAA A E  thread local elment, 12 &% il 1% o
F 10 _addr #z I ET L2001 extern  thread 75 BH il 415548 &

penum: %5

M

cgnum: Z45
IR [E] 48 -

typeof(element)
B0 5 B -

h2ldm 7 A2 FIW penum Al cgnum B &3, B P RIE.

2451 B -

BHEZOLIET slave.c:

__thread local char ch="b';

_ thread local long para[10] _ attribute  ((__aligned  (128)))= {0x123, 0x234, 0x345,
0x456};

Iz J GO 2T main.c:

extern long  thread para[];

extern char _ thread ch;

unsigned long LDM addr;

h2ldm(para[0], 23, 0) = Oxaaa;

h2ldm(ch, 5, 1)="z}

IBEAEHZ O 0 SR 23 FiaH% 0 ERAF R E para[ORE:; 1252 H &0
X1 SAERE 5 SEEZ0 B RIFA R ch IE .
B

ZeHE create Al spawn 2 WU — NS 80 1 o 1138 A HIZ O U7 [R]38 SAZ O JR 77 42
Fa] DU I8 SR A O R s X BT R S B0 E . i BFER O R
I — B R A7 25 18 AR AF TS 2 1 S I AR JR S A R N [X. 2 /i m] BL IR e 2
HIXBEATIAE ; WRENBEAZ O LB R S8, 85 SRR A4z
A LHAT S HIRE, R R E 0B AR EE RS R4 L s E
Lao
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5.1.20 ZBEZHRREEH

R
unsigned long athread idle ()
BRI B B -
i 1% R BT RAS 2 AT IS A% D 2R 2 EHPIRE -
SR -
7
IR [E] 48 -
I R FAZ O AL T2 RPRZS R (8 24 i o] A A is Sz O L B s 75 DR
Bt 58 B -
KR RARES R SRS RS, MR RRRHARPATH S spawn HJIEH X
IR LR SRR O 22 5 M 7 spawn (112 FAZ O IE 2R .
2451 B -
unsigned long idleslave;
if(idleslave=athread_idle())
{
12 B AZ 04k (spawn);s

5.1.21 ZULRESHILEIL

R
void athread task info()
BRI B B -
W EFIE CPU 1, S 5EFPUTIIRZAN B L AT T E R A i 5
B AR NI EAL R cgid/_ cgnum KIS EIAH N FIME .
SR -
7
IR [E 48 -
7
B An 5 B -

5.1.22 ZHa)[FP

R

void athread _master_sync ()
BRI B -
A IE] R
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SH UL

7
IR [E4E :

7
Rt A e B -

WHNZE AT, 2040 athread task info SKWJ4E4E cgid A1 cgnum, it P
AR RIBA S 5 [F 2 AN

ZE I 2 54 28 X BRT 64B (0x6000000000~0x6000000000+0x40) FIETHE 1 Ay 2
6], P AR A A A% T i) 75 By ez s ), o7 LA ] POl f % H B

5.2 BEZLMIEEIZE

IBEZ IR B RAR LS A O IR P athread #2111, EEH TEHZ L4
MR IR PWTRIESE — R AR, 7 T U R AT BLR 32 1 SEUAR OC Th RE

5.2.1 FREBLREERRS

R

athread get id
R B -

8 HIZ B BOR A3 A B AR RE R R RS () ID ). i IS BRI OB 5
1% 038 B A O S AL IE
SR -

int core: fREHWNIL ST, -1 BRARMZEZ LIEEZOLEIHR).
IR [E] 48 -

. R ID 5 (0<=ret<=63).

JeMe: AR BME AR R N L 7B, a0 R IR IR LR AE— 15, athread get id
KRN, IFIR B N HIAH .

® -EINVAL: IR[ARW, HIBLRF .
B An 5 B -

HRE 2R athread_create 8 B4 FR 3% 1A S 2R 4 A S0 7€ HIAR AT
2451 B -

int myid;

myid = athread_get id(-1);

5.2.2 RBEEYHEHEZK LS

R

athread get core

BR H v B -
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18 FHZe DR N R R B2 A% O 5 iz B Rz O FZ 0B 5
Az OIS FAZ OB A
SHUH

intid: HEBMARE S, -1 BUARHLIEGEHEZ 0D R,
IR [E4E :

D ZRRPT s EAZ O S (0<=ret<=63).

SR FEATFTIR AR S I TR, a0 S U F LR AR — 15 L, athread_get_core
BRI, FEIR TR B AR .

® EINVAL: R[ERM, HILRHE.
Rt A e B -

R EMEAR 6 R, K3 MRS, & 3ALNITS, a4 8*8 [EF1.
25 Yi B -

int mycore;

mycore = athread get core(-1);

523 RERPHWGEEEHZLO

R

athread_sigqueue
BRI HUL B -

BEZOEIBEEHIZ O ORI B ik, RS, B RO IHFAER
& A A% U e 15 2 S0 31w W 5 52 s T A 3 e 4, 17 4 SR AT 2 s AR O AR .
SHUH

intpid : FHFE, H0FER

int signo: IS

const union sigval value: I 5
1R E1E -

BeTy: 3z 18]0;

S M HEARAT IR B A s I T 4, an SR BRI 3 DL R AL —1% 0, athread_sigqueue
OFF IR, IR [BTAH L AR o

® -EINVAL: signo L&, B3 KiETH B KM .

B An 5 B -

enum {
SW3 SIGSYSC =1, /*1: host side syscall agent */
SW3 SIGHALT, /*¥2: slave core group halt */
SW3 SIGEND, /*3: slave core end */
SW3 SIGERR, /*4: slave error report */
SW3 SIGMAX = 63, /*63: core signal max number */
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b
25 BB -
ey TE A A — A v T Ak B R 5
1 1518 A% il 1% 0 A HAZ L8 FAE R Z O I Bz 04 8 UIB EZ O R T —A4
SW3_SIGMAX-1 ({5 5 B fige, W3z 542 i 4% 0o U FH vh W b 3 2R 45 x_handler .
BHZ O
a=1234567890;
fun()
{
/1 Wi {5 5 SW3_SIGMAX-1
VA R i #5715 B &a K45 iR .
athread sigqueue(0, SW3 SIGMAX-1, &a)

}
B AR O
x_handler(int sig, siginfo_t *sinfo, struct sigcontext *sigcontext)
{
union sigval sv;
printf("x_handler begin \n");
[Isv==1a H 1% O Wi 5 B &a
sv = sinfo->si_value;
}
main()
{
athread_signal(SW3_SIGMAX-1, x_handler); /1 signal p&%{H % —3K
}
5.2.4 RIEFD F WS e HE L
R
athread sigsend
BRI B B -

BEZOEIBEEHZ O RORE T B R ik, iR s, BREZOFERIEE
35 1 A 0o B ST 3] v e L 281 5 ol BT A B R RS A e AR B HAT I s R O .
SHU

intpid : FHFE, H0FER

int signo: IS

const union sigval value: KT 5
1R E1E -

BTy 3z 18] 0;
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JM s B ARATIR MME AR R L T, W SRR R DL AR — 15 L, athread_sigsend
OFF 2, FF3R [ AH B R AE o
® -EINVAL: signo L&, B3 KiETH B KM .

B An 5 B -
enum {
SW3 SIGSYSC =1, /*1: host side syscall agent */
SW3 SIGHALT, /*2: slave core group halt */
SW3 SIGEND, /*3: slave core end */
SW3 SIGERR, /*4: slave error report */
SW3 SIGMAX = 63, /*63: core signal max number */
¥
2451 B -

2% athread_sigqueue 1 fH .

5.2.5 FEEW GET

R

athread get
R B -

BHEAZ LR LDM I EAF MEM #4347 147 MEM S8 50 LDM %
PE get #4E, $ MEM R4 get 3 LDM 48241 & . &5l mode 55, WA ETE
IR IRAT RGN, BT B A A AR I AEHERGNT, mask (R
SR -

extern int athread get(dma mode mode, void *src, void *dest, int len, void *reply, char
mask,int stride,int bsize);

dma_mode mode: DMA &y 2B ;

void *src: DMA &% F A7 Ik ;

void *dest: DMA f& A R A7 H prituhik;

int len: DMA fEf¥ldia e, LAy 8847

void *reply: DMA &4 [ml & 7ok, SAUNRAFHEE, Hhlk 4B 45

char mask: DMA &) fEA 2, AR ENZH 17, FAN 1 RRI N
WATA ARG AF T R U 3R AT 1

int stride: FAEFEL, DLFITN AL

int bsize: THRGHAT, BARE, HTHHREFENEEZ O LB RN,
Heis s, /£ DMA BN A2, Ron DMA LRI 2 RN, Byl
AT
IR [E 48 -

B &0,
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R HEARATIR BE AR RS B0 7 A, i R LU AR — 1500, athread_get
KRG IR EAH ML
® -EINVAL: IR[A[RW, HIBLRF .
B0 5 B -
typedef enum {
PE_MODE,
BCAST MODE,
ROW_MODE,
BROW_MODE,
RANK MODE
} dma_mode;
2451 B -
__thread _local long 1dm_a[64];
__thread long mem_b[64];
_ thread local int reply=0;
athread get(PE_ MODE,mem_a,ldm_a,64*8, &reply,0,0,0);
HUA BB HAZ O, IBFEAOAAELBILL mem_a JyEMIIEEL 64*8B idE N
BHEZORAZL 1dm_a AFEHRE S 64*%8B [, Ha #rs. /A0,
] SRR 0.

5.2.6 B KX PUT

R

athread put
R B -

BE %0 JRAF LDM EEAF MEM KOE%E, #ATI28H %0 LDM 2 EAF MEM [
el put #:4F, 4 LDM K% put ) MEM $RE A B . &4l mode 47 7E, AL
FE BRI IR AT R
SR -

int athread_put(dma_mode mode, void *src, void *dest, int len, void *reply,int stride,int
bsize)

dma_mode mode: DMA &y &8 ;

void *src: DMA &% Jm A7 I Hi bk ;

void *dest: DMA f&4i T 47 H 1k

int len: DMA fEf¥lda e, DA77 8847

void *reply: DMA &4l Z 7 bk, SAUN AL, Hibk 4B X} 5

int stride: FAEFEL, LLFITN AL

int bsize: THRGH AT, BARE, HTHErREFENEEZ O EREHERLEE RN,
Hesr, /£ DMA BN A2, Ron DMA LR 2 s, Byl
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L
1R E1E -
B iz E0,
e HEARMR EMEA RN HIL T8, WREIME DL E—15&, athread put
BRI, FEIR TR B AR .
® -EINVAL: IR[A[RW, HIBLRF .
B An 5 B -
DMA &5 2455522 athread get 32 11 FE I AH .
25 Yi B -
x

5.2.7 YEHIEBEE R

R
athread get p

BR U A -
YyFE st B BRI, BRYE E A A s b A, He ] 5 205 athread get
—

5.2.8 YHEHHEBIE K%

R

athread put p
R B -

YRR Bl Ak, B B B B A B AR A, e 775 athread_put
—3

5.2.9 DMA 2

R

athread dma_barrier
BRI B B -

KL dma £2ME, XTI dma iy 2 #2/ERS A barrier group
SR

T

5.2.10 ZARNFFH

R

athread syn
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BRI HUL B -
A N IBE %O FE
SHUH
scope scp:  [A] 25 71 [ 42 il
int mask: [F]20 B i
IR [E4E :
By IR IE 0,
JeWe: HeARTR EE AR N I T8, RN B CL AR —15 %, athread syn
BRI, FEIR TR B AR .
® EINVAL: R[ERM, HILRHE.
Rt A e B -
typedef enum {
ROW SCOPE, /ATFI®, 1k 8 AR
COL _SCOPE, //FI[F, 1k 8 fif ik
ARRAY SCOPE, //4&#ZA R, & 16 fifa sk, Hrh 16 f741K 8 17 451
[F20 e = 8 AL AT [FA BE ks

}scope;

5.3 BEZUEBHFESE
IBH 0 LDM SRR R PRIE B85 0 e, BRI T
5.3.1 get_allocatable_size

RHURAY.
get allocatable size(void)

BR H v B -

FEFT AT B A BC B LDM B RV, BRI B0 A5 70 BLis AT I A B LDM 27 [d]
PN

SV :
o
IR [E4E :

5.3.2 Idm_malloc

RBURTY:

ldm_malloc(size t size)
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BRH v B -

JRIAF 22 8] S
SR

size: DA A HUAL IR A3 [A] K/
1R [ :

IR (B4 LDM 2% [6) (A R 4G Hhk
I Wik 8] NULL;

5.3.3 1dm_free

RHRAY
ldm_free(void *addr, size t size)
R B -
JRAF A AR, RS (R EE da Hh kil o addr.
SH U -
void * addr : 2 F T 3 — K 1dm_malloc 3% [5] ) 43 B 5 (6 2 77 bk
size t size: NIBERRCS IR/, — LIS FTH H— R 1dm_malloc 1K
/INHHIL T

1R [ :
7
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FANE RAPEANTT

AN TR 0y H A P g 1 2 REAT ARG AL AL ) — S8 3T

N EPRR BT A SR REIUAL AR ST, e AT S SRR, R HOE W 2 B
AR, A XA PEREIE T, P K AN ZB 2 Makefile SCfF, AL
JR S RAR o XTI IS A VR IR AT A S5 R — SR Bl

6.1 EXM

FEARP)-0 I 5E [F]T-02, XA AR i S 2% R FH 3 ik 1,
-02

RIG

-03

BE

-03 -OPT:Ofast

A K-0 EIUM-OPT:Ofast ET I EIEME L, S W 7.1 7

6.2 TIRE AT (TPA)

IPA JES AR A/ BT AR I 46 S, G 19825 SR T I 2 18] 49 A7 45 000 A0 4 40 B D0 A0 O 4 PR S L
JEE| T HAFERY, AT AR T ARG, SR T DR R R AR G g B AL
GEf. it -ipa 3% 00 FZ AR B

IPA 0] LARIA (AR Ak i T 45 A48 A, L 4n-03 -ipa B -02 -ipa, IXFhLA 2 I50E 2 (11
RE L B {3 F-03 B5-02 247, -ipa 7ESm PEAIGESE M T ZE RN, SE VA 755
7.3 45

6.3 RIFEXMmiFML (FDO)

S A B A B E — R R A4, e AT — BB E 2 WL, L1847 I USRS 15
G, RJEIXEE B B BT SRR . VR 7.6

6.4 ERHFHML

SWCC % B IL AT X & FRFpRAB LI AL T — RPIIET, A4 0 A eie mi, F2R
RO SRR T M RE, X — 0K R AR T-02 B-03 AN ST ik . A Le ik i
T LN SV AT AR 7 g R RS (1), 75 0 2 5 ) B2 e 1R IR A 2

A MR ITE M EE R R A — R, SWCC 4nikds i — Ry, —2fith
AT DALRAERR 7 (4 S5 AT — 380 (B — SR 2 RS SO R 7 AT . 28 — R aRAN
PRz e Ay, AR SR 2R AR ). XU ZEES W 7.7 77,

-OPT:Olimit=0 =& — AN M2 2R, (H R 20 1019 3 I 7] g 2248 5 22 1K I [A) 5 5
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BEZMNAT . EMETE R i, NEEREN G 2K, #BEHE 2 gL,

-fno-math-errno: XAMEISE B | HU AU X ERRNO [ E, WRETFBT A
TRV, ANTEELIELE IEEE S8 b F A TE, AT DA A 20 R 1R i 1 R

-OPT:roundoff=2: QIR FeVF Ak 115 V7 a5 5 HE AN NI 45 RANFI A6, 2RI, 4 i
A A DO AR AT SR B LA . PRSI 7.7.4 715

-OPT:roundoff=3: — %t X] fortran PR, iz BT 2EAT 8 LT3R 38 2 LA bl 2 .
X A AR A RO B R, {E T B RS B B K

-OPT:div_split=ON: ZEI LV x/y FH#HA x*(recip(y)), X AIREEAE TRk — mFF A
THEIREE, TEHSI 7.7.4 75

-OPT:alias: 110 (115 B 70 1V 4 B a4 0 F2 7 74T B0 E AR AL . -OPT:alias=typed i 1%
FH P FEIT 2 186 ANSI/ISO C bt AT 90 5 1), AR HE R AN [F) 28 28 (9 7 A48 41 S RE 48 17 (7]
— AW AEHbE . -OPT:alias=restrict: %1% fC VT2 i B R EF T FR AR B AR ). AES
T G QR PR TR SR I, (RARFE T TR X S i, MV AT A R S A IE
. VEAIZI 6.7.4 75

-OPT:fast math_library: %F%F 50252 1) 4 B2 AL

A LA W5 ik moa] LA B LA B BT iR . b 40 -OPT:Ofast %5 it T -OPT:roundoff
=3:0limit=0:div_split=ON:alias = typed:.fast math_library=ON fij -Ofast ] % {/} J--03 -ipa
-OPT:Ofast o 4 HIXLEfa] Gue WIS A5, F 7 SRNG5S 2 68 B ) &8 A ) 4 3 0073 7] 1) 25
X, XFEA BERA PR ZIE T ROCR -

A B 2 ik AT DAFE B O AGRR 7 B M RS, X S T AT DUE I A i A = e A A
IXHLHE B o

6.5 HIFRDNHEEFEFERTTE

VB — ANl W72, A THERE N -02 JT a4 1 RE, 28 J5-03, 1 H-03 -OPT:Ofast ,
#5¢ ) {f I -Ofast..

J1-03 -OPT:Ofast fll-Ofast, 4875 B VE T 45 B A 5k

-OPT:Ofast 10 FH 2| # 2 S R PERE I 1 e 1k, AR IR Eefifim o #g 24, (Al T
THE B EHE T BERZ MR 237 s RS RS, X FER BT DL R B I 4T 2 808
-OPT:ro=3:0limit=0:div_split=ON:alias=typed
WK A -03 -OPT:Ofast 7E 115K FE L LT @, A /RiAE T4 S
-03 -OPT:Ofast:ro=1
-O3 -OPT:Ofast:div_split=OFF
R ) ro’ f& roundoff [4E S .
-Ofast ¢t T--O3 -ipa -OPT:Ofast -ffast-math U £ 2% 22 1% I FR-03 -OPT:Ofast —Ff 2
AR ol R iR .
REE R 1) 23 B SOASAELFH <Ofast-287 A Ak (R i, ] DL
-03 -ipa
-02 -ipa

il
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6.6 MEEES AR

B 1 b AR e O] LA AR ACRS AL, X B SR AL 1 H A — 28 % . £E 2.11 R
WA SRR e B SSBER I AR AL . LR AT RIRE PR AT RIS TR, 383 gprof K IR P
HEAP
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FLE RIbED
AR RN A EH SWCC 2 3 2% m] F ) = 2Rk T2 .
7.1 EHMAIEN: -0 £

-02 R BRI
-00 RREAMA, ZHMIERZANT debug 1/ . Debug Hff)-g 35 5 %1% T 58 4>
A R R ] -g IR -00 I, (RS 45 € FAR AL TN, 4 19 45 R
WAL H-00 2351
-01 R f/MEEILAL, FEgw PR E] 1 5-00 A RKX A &Ik R R R T2 AR
CEAYY, BB AR B . -O1 Zl B Ak 9 16 I 1] e 4
-02 We T 7 FRAC I g RIS 8], E2 R 1 SN SR tH LA RRCR -
B EXTN R
> M ETT
> A if A4
> M A
T A
BT 5 — M 1R A 1 B B4 R T AF a0 I
BRI B 1 A SR AL
> SR ARACH I
> TJGRA store MR
> R
> SRPEEES AL, PEIAGEACH W B AL .
> IR
B -O2 MR -OPT:goto=on, %L I goto 45 AV A T = M 4544, 54 for 45
(AR
B -O2 I E -OPT:Olimit=6000.
-O3 BEIWHT T 58 2 KA TF %, AT IR PP 45 2 e RIS AT I8 B2, R D IR 7 3% .
IR T AT -01,-02 b2 4b, IEAE 1 F G
B -LNO:opt=1 3T HIE ik BT K.
B -OPT & IR N FiL ) 2H 5 (AT LLZ 2% -OPT e W T 3R BUE 245 1)
»  OPT:roundoff=1
» OPT:IEEE arith=2
»  OPT:Olimit=9000
>

OPT:reorg common=1
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7.2 A& HT(-CG, -IPA, -LNO -OPT, -WOPT)

R —HMAIETR R 1R A E A s a el

Rk 1T LA P R 5 3SR R I

BT A I L A R I ) T

B TR RIS S,

il n, 7 T P A AT A S

sw5cc -OPT:roundoff=2:alias=restrict wh.c

sw5cc -OPT:roundoff=2 -OPT:alias=restrict wh.c

A LG TR TR FT TR 5 P 9 MR 28 AR SR BT IR A, 7T BAR 418 5 1% 718 10144 B0RE 1% 7 30
AIRAE 9=1,=ON, 5 #=TRUE, % M WX {6 Jy=0,=OFF,=FAUSE, T 1l fit 47 2 54 ) -

sw5190 -OPT:div_split:fast complex=FALSE:IEEE NaN_inf=OFF wh.F

sw5190 -OPT:div_split=1:fast complex=0:IEEE NaN inf=false wh.F

7.3 SIRE T4

V2 N B, e AT PRAR RS 38 3 10 22 RS AR 4L, Y Makefile 365 5E (14 9 3 45 9 1361
PRI BRI, v i G 198 B0 0, 3R % AR ST B M 2 13 1) i LR e A S IR0 AE T A 1)
PESCAF A R0 U2 Jm IR 45 2 P 24 P PR AT KA.

S b B G 19 ST IR0 AT — A B, i A2 TC IR BRI O T A — D SE I TR A A5 LA
7595 19 45 168 R Py A B A1 B Kt B ) T A1 T R AU R U R 22 (1 A . SRAE BN RE P I
DAL g 19 2% BE 1% 58 21 A S A vh 1045 JE E B RE R BCE )32 I DAL T B BT M RE 0
AR PP 34T UL 1 58 A2 8 R, 3 A0, B AR 0 A th B B g 4 1 mT DURERC AL O RS- B B 2

AN HA AR RE AT I RE 18] D0 AL (0 9 28 0.7, A KL AE F P R e o G o 3 FH -TPA S T3, 38 AT
LR )23 A B0 2 R DU A i, LA K2 TPA Gn ] 5 vt o P DO AL o B 25 Fh 4R iR PERE A TPA JZE T3
e Ja 25— spec cpu2000 5] 5 RIGUEAA TPA LR ITON F& Py B HE R 4 v

E: ipa ASCRFRIBEERIZ L, AFFEEZOMRERT .

7.3.1 IPA ZRiFRi=

TR B G F A — A G R A% AR G R AR I ML) X L ATE AT — IR B R 2 S5 A A
AR S I I R A FR R Gt o SO, TR B A% BT AR A B A £ 48 58 BLTE TPA 4
o 2 e e i B A G e R A B A% A R K 2 B B A RS A Btk AT
ARG LR B I RR P ARES AN L E bR SRS 2 B

IPA Zm eSS 7.0) SRR T &4 Bhs X RIER 4, R EAE g 1%
FVBEFZ I NN -TPA 3% 350 K] b, FH P 7545 FH TPA B ] DAAS FH 238 A= Bl Makefile, 1 SEELIX — 54,
BAT G — AN 1.0 SCIESER FRATTFR N TPA 1.0 SCHF AR FFEIX 22 .0 ST BL IR fRH%
A T AN & — MR 1.0 TS 1) — b Al =X 4 13 #4517 FH -TPA. —c B TSR A2 1 IPA 1.0 STAH 3% 2.0
HAek ipa_linker 545 7EFE LIS (8l -ipa BT AT LAV ] ipa_linker, (¥ FH 2 ok FALL 3L 1F (1 B 4%
R, SEPR b RS T R LI AR
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W H ipa_link
BE 0 M B R AR e BEAT I AR (| 2 A A Ak
W FH 4 16 4 ) I HEAT D00 07 A2 OIS B ARACHS
VA FH B I R 25 7 A e (R T AT SO
FEAE H TPA 2 I 7 4 R B0 90 3 B ST 1A g 2 R 6 b, R DRy iz ad R 05 R s i A
A, T B T 5 ) B [ AR G 5 ER A A B A A B 5 T A ) 4 B AR AR AL T R

7.3.2 AR ME AR

AR BEXTBERE TR S5 F I HEAT 1K) 20 A I ABGE AR 18] 20 A 2% 0 M i R w23 9 i A28 %«

B ERMEFREEGE

B DAL RE PP ARRY DA R s AT 18 L

IPA B Se i@ iR P R I, B AR TR AR — > s ik . 8 P G A% P s e L 1 P o
AN 3 AR L &R

—HERHRARE, BT AFERSEAE A B, TPA 246 17— ek Kol i 51
R, Wk AR BR B N R AL

ST, IPA AR E TR RE- 51 5 B . %05 Bid 7 —MEREA DR AU
TR IS R BT -

IPA i 23 %ﬁﬁﬁfﬁgmw%ﬁu — B AR B, B R e T —
AR FZ B fFE . B IR U5 A% R RS U5 R %A R . TPA (15344 70 T ER B X 4515
EUETﬁTLL%ﬁWMEE%h%ﬁEN,ET%@&@&E%&Q,UEEEME%
et .

WAH — 51 F A3 4415 5 1 TPA 4848, HUN TPA . X 265 BARIC SR AEFR 7 o v LAE
Je v O 2 1A .

7.3.3 AL FEHE

IPA $R ALK i S Z N LAt & NI, B RERE— A BRSO SR 28 e AL D R S AR . B2
ipa 7 I B )2 0 59, U AR RCR XS T BieAy B P R 1 i IR e B A2 v I B T
AR BOR RO TT A IS FE A5 e P JEK 1) o 50 B iz IR ACAS B 2 5 B AR 1 5 sm A4 . I
g, PIBAPEF T —MEIAEE R, (8459 A% AT LAREAT SN a3 h A2 #

PR ZEEAT AP AU W ot o0 AT, TR IR AR A R RE S PR RE R B o AR FP AR K 1Y
BN P RE RSS2 cache YA Ao IR — AR S LARR K, WA FT fig 5 80n]
7y BC I & A7 o s 58 AT S B0 I U5 A7 T AR E A RCR BRAIR, RSN R Z A IS R85
T B0 A Ak AR ARG

V2 BRI IE IS RO — DS CRAGAREMNE) . R 2K H B0 n] LU R 5
RESALRAT FE B, AEIXRPIE DL T, BR AR 2 ACRS W] LU 4 JE A i BN B o o v e o —
NREE AR AR EIA, $r R R B A R K SHOE AR X 7 EAZ RN
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) Language | Language
pathce -ipa -¢ — Front-end Front-end
i i / Other .0, .as,
— (IPA o ) trreieeeeeeeees C1pao > \ sos
IPA ’4—
pathcc -ipa“.o — l
Backend | ---------------- Backend

a.out

S = R A ) RN o HR IR FF K/ .

R IPA R € BT ek B0 AL 1S AR S8, S B AT W B AL & . iz 10
AR bR BT O AR 2, B JEAIG AR 7 R/ WA R EE N T2 R E. R4
R BN BT IR REHEAA, TPA WK% 4 R A S Bl — 4.

HEARRG I 5 e 4 20 72 AR e i AR A 1 4 Je 28 = RN BR e AT T o XA B L — i L BWAE
R )G

S BRI HUM 5% 136 4 380 A T FH 1) R 8 M I AT o 22 0 A T DA Dy R 0 oA B A e o 1) B JiS

AFLHIA TN T fortran F& /7. 38 W g A% AN BE SCAE F P AE 2 SR B X A ot 19 2
GG, By A g2 & T Frfa A Bz A LB 7 R B A 1, o B R T BUSR R T A
7] FR) 9 B 70 o (B AT 1 IPA, T I 1 BRBGHS A2 7T LY o SR L PR 78 mT DU 020 0 7
T A RCR ATV A A e Ak, IR Rothigb cache MR .

ALYy FIFEIFENIH T fortran F27 . AR — A 2 Fe B a0 5O LA 2 FE P il Rl ke
AEJ8 /> cache 5%,

AT EEHEAR 5 bR B0 F O% R ARFIRE 7 ob ) R 8o SR M2 AT AR/ 48 2 cache H ) i HE

7.3.4 IPA =il

TR G 1 A D — R PP R B B R LA 1 it B — A 2 3 B i BRAR A ROR o AL B
Gn BEAR IR O T VR 2 G BRI LA P R LEAT PERE R, BRI . AN T 5
IPA 5% i Xk 150

B, AL BRI TPA 2 — R ULFE 15 2 S BB Be o 78 S 154 1 B
B A A R SR TR B AT R, SRR FHR LA 1k A . IX {3 TPA REE
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R KN 29 RGN 7 T M

L kg e 15 2 v [ B K — A R 8. I H. TPA BRI B HER %ﬁﬁ?ﬁ%%‘ﬁﬁfﬁ
w2, MIESAL NG 2. R4 iE i ik i -fb-create Fl-fb-opt 7. A LU 6.6 55k
WEZER.
SEhr b, swSee B AN NIBCES o AR TR — N HI-IPA B IAE ] o 3 S R Y BILAE Y BT
PUAE R — ADNMSL B 2 BT sh AR T A AKFE T TPA . 2435 A -TPA. 16 0 Iy 4 FH 1 A B 248 A2 LR AL
BERN, HFHABREHT —MRMERIC. XN A BRI E 3 AWERIL . B2 A& 2
CHHEVE T I IS BREAT NG, B0 C 15 5 19 A IBORHRE 7 B8 T 9 1IN IH N -INLINE i
Tilo 2B IR DL BRIAFR o PA TG #5445 1) P TR P 306 T 2 «
B -inline B.-INLINE, fIAGZLEIAT AFE A -TPA. (¥ 1 I PO IR 45 -
B -INLINE:=off A% IEA% ] R Z G 00k A IC A8 A1 TPA. ) N BX#RA 24
B -INLINE:all Vi Al e i) Bk, BT DAL i s SR AR RS B S 3G b, PR e R i
TERE ARG & LU/ R i A A

B -INLINE:list=ON {753 N B a5 4T B N BRBNAE o XA 12 00 H 7 25 W84 R 5008 9 B
Az IR ) JER R R A S o BRIt SR FH P A B N I — A R B AN A B IR B
o FETIZIBIER AL NI F Z 45 BT LUR 2E 5 4k B SL 3L 7% .
-INLINE:must=name1 [,name2,...] 5 fil] P4 346 I 75 BH 1) ek 4o
-INLINE:never=namel[,name2,... 2% 1F: Py BE 1% 10 o 75 BH 1 pR 20

2 {d FH-IPA RIS, TPA 4 FH & H O A RS 1A U8 AL IR NGRS o TPA IR I BC 2%
Bk T PIBCAR LA Y IBE S B IR BR A, 38 H B AR IR BZ P IR R A AR A /N IR R B 2
RAEBHNE. WHRAREH) profile 2%, HAMEM RPN FER., TU2HE
TEIR R R AL, B2 NI TR B CRREUAR A FA R AT o N BRERE R BT 77 S AR E Y
BRBCEEAT IR, AT RAGE F R H1 36 I o
B -[PA:inline=OFF  SGf IPA NI, JF HHI T -IPA &0, BhAr iy B E ok
M. IPA ERINZITIT.
B -INLINE:noneX#s IPA H 2N EK, H2 454K WIAR 7 0 B F P 48 e 22X 9 BRI ek 2
H 3l W ERER AR AT IT I
B [PA: specfile=filename fREEIIF4 . itk as4T %ML ICE 2 -1PA. AT B
HUEEPNEN S
N HVERAE R DU Y A IR 0 B i T O I A T R BRI AR T AR
-OPT:Olimit=N  f5& — M RHE N, N2 HE e SRS Em T EmnE, W
I AN R B3 0 2 PR ) o BRINZAE-O2 1 4L N N=6000, -O3 &4 T N=9000.N=0
TR BA IR
B -[PA:space=N #53E N DAIERIS EIG K 28 N% G E A 217 . BIAZ 100%,
R =PSRN, TR R N A .
B [PA:pplimit=N  —H—DRECR/NERI N, WA IEZ R BN N F{E T A
B AT e B A A eR B B . BRUVE R 2500,
B -[PA:small pu=N $5E — AN RECTR A E AT ANNT N, WA SZ-IPA :plimit
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2R . BRIME S 30,

-IPA:callee_limit=n #8 & —MREHR/MIFET 7 n WA EINBE. BIAMEL
500,

-IPA:min hotness=N 1% 5 R 7E [ 45 20 PEI A7 R — MR A S ERN R Z |, &
(R B /b N IR BRI 10.

-INLINE:aggressive=ON 3 I N B 5R AL, 5 2 Bt eR BORTHETE 20 4 oR 20T 2 9
NI, BRI KA.

FRATTHL 2 -7 bR K P IBR PR B HE M i o 3K %8 R RS C0 47 IS 2845 mT RE 52 21 ) o 10 A 40 3R 14
M. 3 TI KM T RBASVEE, TPA F24L 7 AR IR I B & (1 W IRALE] IRy 2 2
TR PR o IR R R EE T — A eR SO 7 R AR 1 DL, 12 o 507 e R P ) R i s
WK )5, AT DLAR R 7 o Ko X 4% R H0nT DA L 58 52 5 1) 1 PR A 3 SE L. 5 R Ty
AR FE S, DR RAE R E P ERH TREEZA N DML, SRR
AN, — DM FREREN 0.

-IPA:maxdepth=N IPA P IXHTA 7E R EOH A B R IR E A NIIRF G 25 18] /) BR il 1)
-IPA:forcedepth=N IPA WX FT A 7E BR B0 H B TR IR FE A N B e E, AS2 23 AR
ZINBR ]

7.3.5 TakE

AT A 28 T 1) R B0 B -

-IPA:multi_clone=N  $8& N\ — N BRE o FE H R KEH . BRAE 0, 2 wfE
I BRI K T

-IPA:node bloat=N 808 v B 2 5 7 AR R S B e R 1) 5K 3 BE o BRIA
72 100,

7.3.6 HAh TPA 855 3%R

NINEIURIRAT J WA Sa o (LR Xk RE I 19 A 75 -

-IPA:common_pad_size=N §§ & AIHEIER KA N F35. BIMER 0, Rlthgw
PEAS IR E B IR ZE R

-IPA:linear=ON &4 51 FH 24k . W EK fortran TFEF IS, TPA i BILRIE Sk
SRIEZ RS b TR KA, o TPA WER JCi s W 5GP NG . 4T
THZIE BN 75 TPA TSR AT P IBAE A 20 51 AL XA A AT FT g 3 3
PEREF) R, {2 A BRI 2 77 >R BE 2 PERE U &

-IPA:pu_reorder=ON %] IPA MRS B HEL AL . N=0 KRR K FAZIET . N=1F
FNIE T AN B BR B R A AR, N=2 R EHE TR S8R R,
ERA N=0.

-IPA:field reorder=ON iZiE i i IPA FIkEHAR AL, KIBADEHE cache A
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B -[PA:ctype=ON S E{FRFATE 2 LM N84T, W FR 7 4% BAR #E Sk SO ctype.h
(5 XA ST .

N HE T K S IPA Hr At . AT DUE i e TR AT 5T TPA X M RE A 5

-IPA:alias=OFF  5%[4] IPA F) 5 4 AR AE — 51 FH 43 #r

-IPA:addressing=OFF <[] IPA [HLhE 5> #r, &0 HJE T 4 904 o

-IPA:cgi=OFF oK P4 Ry AR B T AR R

-IPA:cprop=OFF 5K A8 B L 7%

-IPA:dfe=OFF SR A1 776 FH R Hm B

-IPA:dve=OFF P TC FHAZ =M

-IPA:split=OFF 3% []/A 3y E

7.3.7 SPEC CPU2000 N RIFR

IPA fRALAE BRI SPEC CPU2000 v FE 77 Hh 8 R AR B B S o JRATT IR SI2 56 3 WA
U0 _E-TPA FUASIH-TPA 3£ 154 SPEC CPU2000, k%% SPEC2000 A #R 245 %, H
17 ERBIERE S = 1 1.3%~26.6%, 6 EIRBIERIRS/NT 0.5%, 3 EF AR EERE T %
1.2%~4.5%

PERE T R BB TPA ShE W EAE S, SN IPA LT, XLk fedi ok 2%
NPERENC S . B 2% IPA X SPEC M TR K LRE 7 K 6% M VERESR T .

T 5% SPEC CPU2000 TEAH K4 16 2 SW 26010 Ak 3 35 AH 5 (1 M 14 5

7.3.8 VAH IPA

R A 434 vT LLiE i -ipa, -TPA A, B3 -Ofast ETRRAI A . TPA 0T DAFI & Fh gk
A IARAL F AT R, H2F1-03 4tk Ul fifk Ko -Ofast T TFELEE IPA 78 N (1) LR LA % 151

{EFH-IPA Zw P, AR .0 S AR R AN .0 ST, T — M RS, S
0 G VI 1o 127 ST e A SR A T AT SO

ipa_link 6596 T A FORE PP 3OO 2 75 08 F R RE RO 0T 25 , G SR G BR80T ) 5 TPA 24

“Warning: SCAFAE T 1 AS A ) 16 70 25 126

Biltn, NHMEBLLEG B a.c A b.o [R5 2R %

swS5cc —02 —ipa —c a.c

swS5cc —03 —ipa—c b.c

swS5cc —ipa a.0b.o

FH P AT LAA% 38 40 [ (0 0 A0 e TRV BR A % o 72 b1 A9 451 5 rhoa] BRI R AR A T -02 i
-03 itk

-IPA T AT LAAIAR 22 2k TR I A T, (H 5 R FR AL 2 M-O e T T, 451l

-03 -IPA 5 -02 —IPA #B A LATE-O3 FI-02 [ = fili R 20 M i 1k i, -TPA. 1% T 017 S
BEANGERRY BRI {3

-IPA LRI PR AR AEE R, A RARIIIE SO LU D, AT AR 2 %«
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sw5f90 -03 —ipa main.f subsl.f subs2.f

T SRAR B 2 0, IR AR R 28 o SCA I AN JE kI SO, BATAL TS ) A R
AN, FEREREMY BOA BEAT SEPR I g 0 R . BEER I A AT P TR ZE N -TPA R0

B, BT SR g PO, e B AT A

sw5f90 —c —03 —ipa main.f

sw5f90 —c —O3 —ipa subs1.f

sw5f90 —¢c —O3 —ipa  subs2.f

sw5f90 —03 —ipa main.o subs1.0 subs2.0

XA —ANBRE, A S Y o W 2B [R] N -ipa 4 1 9.0, B RIS S R A
-ipa 4Pk .0, AEERE .

SUEIER AR, FEARIN ipa S AORERE T, 2 BN [R) 2 72 A 1 2 B o I, B
P FRIR R . FEIN ipa JW PRI, ZE Ko B IAAR KR, (HR BRI A0 EARACI 1A],  HEAN I
] A ipa E A

M ipa BEIEBTBL AT RAME I IFAT AR B B TCOFAT A BZ R R 1 LA B By W A
-IPA:max_jobs MR SEHL, 1ZE WA T

-IPA:max_jobs =N iZ3E& I FR il 1 7] 2 23 ipa HREFEE I i KB . 20 IUA] LA BLR
JUAME

0= IFATHHUBIEE T cpu MBS, BCEOHH, BB B RITEH

1= KRHIFFATLSR

>1= Bl dE € AT AL AL

7.3.9 IPA K1 K/N5 IER 1 H B8RP

IPA % AT LU ATAEA DT 10 AT HIREFP L, R AEX A A h A1 AR L T K
FEF (] TPA

7.4 BIHHREMRKE (LNO)

WRFE P A 2 BRI E, v DS — S P R B R A IR T, 1 25 308 I5T RE X 5 24 2
A7 7% B R0 gk
SWCC % 25— AR A U B I RF 1 2 e e OB M iAKW RS -03 e Ik i
F o X Fhe P T DAAE A6 PR 12 BT I8 -03 AR Ak I 10~20 5 (112G
-LNO & 0 ] DAFE i) 22 5 IE R i = AL T4
(EEAE I e
IR 5> BLLUME RS K cache 17 5 FH 14
Cache &
HRHE TLB %% H Vi 4 A2 4 5 =X
TiHL
TEATATH HHYFR 25 8 1 LA ME T LNO J& 50
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7.4.1 PR RABE

A fig AR IR b ) 48 4 2R BUR /D, T EK S LAME B S AE — A DU S cpu AR X
FPSGE Y R IR R
AR RGN HIHE S K2, B3 WEE P PR 28U B, 4 ar 745 70 Bl RAR K
E71, FBEFAAEGE BN EXFET, %gﬂﬁ?ﬁﬁﬁj\%ﬂﬁiﬂﬁ\ﬁﬁﬂ, RG>
Zo PRI 77 ZERE G & T «
B -LNO:fusion=n  HATIHAELE, n:0 2K, 1 AR, 2 R, % T 2 BWRE
HEEBNEIAHRG 2L, RIME R I IEA R & Z G i B & &0 R . 1ZIE
BIAHN 1LAHAZ level 2 AT LAFR S11R 2 AR (R R0 .
B -LNOfission=n  HATTEH 3, n:0 KA, 1 brdERX, 2 ERGAETIE DR, B
A 0. B2 level 2 7] AR SR ZARAD 1 2% 38 o By e [R)IA F b1 9 1 e I ) 17
B, RONERE AR g b 3 . 24-LNO:fusion=[1, 2]F1-LNO:fission=[1,2][7] i}
A, R ST RES .
B -LNO:fusion_peeling_limit=n 1%L Ti45 & A mil& v AR B s AE i R ME, 2R
IMEA SABRAREN OB FEMARIIEA T, & BIREBA —BUE T 21T
WRIE, —LIEIRE AR AR S k. (i E Rk B — 3.

7.4.2 Cache X/ BH

SWCC Iz 545 il 1% 0 G 1 75 /2 FH T~ SW 26010 I 4% il 1% 0 1) PR Ee 4 5 1 — 4% cache
KN AMB(EAMZAA T IMB). A — 2] DS 138 10000 F

-LNO:csl=n,cs2=n,cs3=n,cs4=n

XEEREIIHE E cache K/, n B 0 B — AN IEREHUM E— 8 kK, Kom 80 M RFEIRK
Mo KERTFH, MBERKTH . NERRZHBA cache.

Csl Fix—2 cache.

Cs2 i~ 2 cache.

Cs3 RIRNAF-

Cs4 RRATfEIE

FRINII -2 cache RR/INEAKH T 14 R 45K 1) . {8 HI-LIST:options=ON ] LLF 31| 4 1% I
ERINHT cache K/,

-LNO:assoc1=n,assoc2=n,assoc3=n,assoc4=n

FIR -2 cache SKHU LI 2HBEAE
7.4.3 Cache 733k, BB, EHZH, BHTH

X TR FE R E G A AT IR S A FE T, LAE T $2 1 cache B, /b 1547 . LNO
ERINRATIFI, AT BAE A -LNO:blocking=off K5 4] .
B -LNO:blocking_size=n fi & % 1 A FEATIEFA 73 BRI 70 HUR /N on & — AR RIE AR S
P IEHEHL .
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B -LNO:interchange BRUZFT 1, (HZ2 A 0 7] LUK AE IR E DAL F BIPIE IR AT
LNO F3k I 4% il AN E TG B TF, (HA&-OPT & I % N E TR R TF . T 51253 )
PEIA T H) T2 1) LNO 115

B -LNO:outer unroll max,ou max=n g E/NZTEAEERIFIREEZ N n K. BRIAN
10,

B -LNO:ou_prod max=n x4 E Ml KE K IMZ 5 G K E T HE SN )
B N2 —AIERE, BN 16.

B -LNO:outer unroll,ou=n #&EWRFZFM RV, HN2IEHAEZE R IREFEH N n K.
WG FEAN RIS R R IT 2 51 AR ), WA BEAT BT .

7.4.4 BHETREL

LNO e T 2H v] DA ) 4t 1945 72 A2 2 ST o RO 3 P FH G T-LNO:prefetch=n € o
n=1 FRERNG, n=0 LRATE, n=2 TR IREGR SE o

B -LNO:prefetch_ahead=n € b2 BT 3 N WA EHR IR AT 2 /D cache 17 34T T
ERINAZ 2 4 cache 17

B -LNO:diverse pf ahead=n XTI E . 7 SW 26010 iz FH &= filiZ .0, wf B
cache M5, R4 cache 2 4LICARM, (HENTHELZ 51 CPU HFE, 1M7E H M5 T
WARA XM B4 T, MARARIIBEMIEN, KkiikE K-S SR R TR,
Bt XoF 3K — I R () — b IR 2 A [ 1) PR AR A T PE B AN —#F, BER TR 4 cache
MR, HAEEAN 0, THHUE B AR

7.4.5 FMEA

[7) 5 A — b [ B Ak B 22 AN Bt B R DA B AR o 491 o 1 25 7T LSEAE B b I B0 T S R
H sin()2 N vsin(BREL, W] LIS B PIAE T SR K FE

WU B g1 an sin(),cosin() B 4T BRBURA AT BLE I 6 5-LNO:vintr=0|112 SEHl. 0
W 5 P e R E R S 1 N BRI, 24-LNO:vintr=2 I 4 1% 2555 IEAT 40 BTG 02 e R 8
BE R vintr=2 JEA %4, KON 28 R HUR) 1) 540 AL B 7T e 3 350N B2 22 B .

-LNO:vintr_verbose=ON ] F[l tH P B o 272 5 24T 17 B AL 1915 B

B TR EAECEE, SW 26010 R T B THRAE T a3 EA TR, % THAE S
AT B SWCC AT AEEAZ I SIMD 4 e R AU A A H ek 2K R 77, ATTTIA 31 % 4% SIMD
PRI AW, B AR EZh SIMD R 5 28 16 PN 281 2 B 2K 150k .

7.5 RBER (CG)

A A BB B e T4 AT LAl 2 B0 AR B, BA R AR 2 R4

B -CGigem=OFF  XHERAMEAE, BIAZITIFN.

B -CG:load exe=n n=0 F/RKMAZXMMAEN. BRI\ n=1, FRZMAATE load &5
AU 51— R RS L EAT, SR load M4 o4 5I S n Wk, WIRBET %
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ot N —NEEBEE. RATE I load exe=2 5L 0 fB/REXTERE A m . 4FX)
64 i ABI 1 FORTRAN [J{E A 2, SNERAEN 1.

7.6 BFERIPLL

PRICEBUARG 1E45 —HF, B a8 7 KRB . — L84 mT DLORIERE 5 (1 i
SALHET— 2 B S MM R AT . BT eI O %, Ja— it
RALER . —MH, -01,-02, -03 IWHEF A 2T 2 iitit. B2 AL e it
ARG AR, MAEP LR RS R AE R . — 28 22 DA AR 52 B (0 18 175 00t
A REAE 2 A0 o BT WA S B A5 PP 1N S 1 22 A AR R T, AR5 120 38N A &2 &= i Ak
W, FAR AL RS LS 5 A Z A R CR .

NHEAIZE TR A A

7.6.1 FHA& 51T

C 1 Fortran £ # 2 MBI AN 225 5 AR A2 8. B, 76 C o, PIANRERAT
REFR IR [ — bk, IXAREE MR AT AR 5 — R TR A AR B . bl C o —
Se A TR, VE 2 SEER IO RE R AT B SOX EE RN, FT DAZ 4% 52 fH-OPTualias LE TR
R A A E T . RIS S E 8.7.4,

ol 438 5 T 75 ARR EUE SO A o8 -
mEIRE T

B R BB C )
B P AR AR

m SRR AR

O VAR I S 2 OB 24 SR AEAE I o RS G V#1844 20 # 25 1 e e A il 44, X FE R AT
PAEAT JE Be A . e E 1) C A C++15 5 AU AT BT SR b 25 ) il 44 3 M« Fortran 47 %0
SREIFN, AT A AT ReR B B #2415 S TRETSEA M4, RERHEEH R
R4 R EMLS,

YT C Bl C++, ght XM BETS B4 P25 2145 B AE A AR i . A0 ISR 2B € 381 4 const,
restrict 2 volatile REH B it ds . Sk —2F, 0 RARARIE AR P 0 HL AR Dl s — 2o fiik, U
ATUAEAT 2 0 . T T — e m) DU A ) A4 AR, DL 455 B T AV A S B M kAT HE
FFo ORI it 4 2 3 2 1005 B

-OPT:alias=any SR Hl, FREATHNVIAFEEA v BEA 44

-OPT:alias=typed M Ji Hl ANSI RN, FEALRMAF WA & ARG, 2k
TifE-Ofast N HNJEH

-OPT:alias=unnamed RIXIEE AR A LA E.

-OPT:alias=restrict & f& PEA8 T A 1R85 ERE M A8 455, fBMEREASES. Kok
YA AT VR 2L, BT R FR)T 2 LA Fortran 5 (1) —#F . EIRFET AT DUF A C restrict’
KA W A TR T
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-OPT:alias=disjoint &M FRE RIE R RA RN, ASEHBMALE.

BAERBIRE P R AR T S, fEAH .4 TR N“no_". ]G0, -OPT:alias=no_restrict
HMREARMAREH TR EHS

X}-T Fortran /5 H1 A %14 [1]-OPT:alias 11 :

-OPT:alias=cray_pointer 1A}y Cray &t X R 5 H BB B A EHS . XL L
H RIS Cray FREHE 0] 0 RAE T FH AN 718 7 AR AF I N AF, JRAE N — U5 I HEE
B AF . 1f BLZEFR2)F 1 END 8¢ RETURN 15 f1) 2 7 58 i store.

OPT:alias=parm il Fortran S A S5 HELEAENZ . XEHEHN. no parm
W 5 SR P S AFAER 4

7.6.2 SZUREERITLAL

Xof H2 Fak HAT B HER U VR AU T SR e R 45 R, Bl

A=2.*%X

B=4.*Y

C=2.%(X+2.%Y)

HE AR 2 BE S 22 E R B C = A + Bo (HERIEMIRT AR, B3] C MEW A S
ZER] o RS RR AR e ] DL T -OP T roundoff &I %4, (HifA H & LA LIRS BE A 2%
LRI

J& T IX — R A -

¥4 IEEE 474 A& 5 40-OPT:roundoff=N FI-OPT:IEEE _arithmetic=N. " [ & #H 5% ) H
BT

-OPT:div_split=(ON |OFF)iZi& 54T T 2l ¢ A A a0 X/Y 1208 sU sl X+ (1/Y) AL
o BIEGEHAEREE B E AT REZE, HATREE R

-OPT:recip=(ON |OFF)iZi& W fo Vit 1/X Fe e ot FEALH BI85 4 . REIRT BRI,
HFEHR,

XS I SRR VA . 2 M RAE BIESE BN,

el

7.6.3 IEEE 754 (1354

Lk IR LA IEEE 754 HOHEA S0 . TROFA g 26 o X A 75 20 RE 52 B el s b AT AR
AR NIE B E mPERE . T TR B A R — L T

7.6.3.1 FRAEZH]

i

A I fige 2 3 4 1 FH B TEEE 754 A (18 U BE SRR LF I PR e, [R) ISt A SR A 36
IECHEAG FE . 45 ANSI/IEEE 754-1985 ¥ sy NN H AT R 31 25 200 RT3 TR -

-OPT:IEEE_arithmetic=N (N=1, 2 &% 3)

-OPT:IEEE_arithmetic

=1 e AR AE

gl

N
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=2 SOV = A R B 46 R T A o o T AERE 5 SR IS Dl s SR JE . 9l dm, X*0
AR 0, X/X AT DA 1, BLAR Y X A+inf, -inf 3% NaN i 25 52 R HER T .

=3 BURE RV AR L AR . B, 48 x/y & x* (recip (y)). BZ
A % IEEE ARG N EESH AR TF M IHABA SRR .

7.6.3.2 HENKEE

181 F1-OPT:roundoff=1 W% il & AR Z WGl . Zw i as iR 4L

0 BHBENIRE

1 RWA R &EANRE

2 RS SRR R AR R & N E

3 WA SRVHERT & AR E

f£-00, -O1 A1-02 "N HAE 13 ANLHIN 0. -03 I GAE 158 AN 1.

N1 R PR & A N K], T B AR AN T S BB -OP Tk il

-OPT:roundoff=1 B& 7 :

B -OPT:fast_exp=ON f]IT4RE R B RA e ~F 7 ARARAE R 2 1O 2 BEI 1S 4L

B -OPT:fast_trunc 575 B NINT, ANINT, AINT A1 AMOD %% Fortran P 5 6 % .

-OPT:roundoff=2 FJ I~ [ 1)1 It :

B -OPT:fold reassociate 70VF X% miia H AT A& 45 SR

-OPT:roundoff=3 ] JF T iRiE i :

B -OPT:fast_complex HITIFI, 5ELENME M HREAE I Pd 5%, H 3805
CBRVZARAE IR R A 12 0HME K T B K AT R BT RV~ 7 MR I 23

B -OPT:fast_nint 5 F 5 {455 4 S BEORS FE MIXURS B2 JRUAS 1) NINT A1 ANINT.

7.6.4 HEANZERAL

—BeE G ARAL T RE A FHARRRRAR A 0 CMOV R HAR %), IS TR P IAT . T
FEFPAE if Q)8 A IR $7 0 A2 Bt 47 T -

if (a .eq. 1) then

a=3

endif

FERXAMG T, SW 26010 H S PRI ACRS 2@ IR 26 X a HEAT IR MELI8E S 70 SO e A%t
AR, B CAERERS a, S 3 e ao R a B2— DT 1 R E0F L
IR e S EAR P BOES], BRI EERE, H27e Emn.

7.6.5 HARERIERE

TR H B AS R A S E R B ARCE
-OPT:3ET 4 -00 | -01 | -02 | -03 | -Ofast &1E
div_split off | off | off | off |on W IEEE_a=3
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PR o AW 26 AR G T

fast_complex off | off | off | off | off W3R roundoff=3
fast_exp off | off | off |on |on W R roundoff>=1
fast nint off | off | off | off | off W roundoff=3
fast_sqrt off | off | off | off | off

fast_trunc off |off | off |on |on 1R roundoff>=1
fold reassociate off | off | off | off |on R roundoff>=2
fold unsafe relops on |on |on |on |on

fold unsigned relops | off | off | off | off | on

IEEE _arithmetic off | off | off | off | off

IEEE NaN inf off | off | off | off | off

recip off | off | off | off | on R roundoff>=2
roundoff 0 0 0 1 2

fast math off | off | off | off | off R roundoff>=2
rsqrt 0 0 0 0 1 1 4n 5 roundoff>=2

40, in B AYR{E-03 T8 H-OPT:IEEE_arithmetic, 1% 1 k45 1% & /& IEEE_arithmetic=2.
7.7 wWiIFRAIE T
EEXT SW 26010 Z5FRE 55, #E gm B A A P B4 T RIE R AR R, AT R AL .

7.7.1 53 SRR 7

#pragma freq [never / always]|
#pragma freq 7 R AE T — ML, AT LSS E AR B BT AR 2 P b AT IR A5
T 3 2 T 8 A8 LE AR N R AL
EAEENNERFVAE
#pragma freq [never | always]
£ SW 26010 A0 2 A e 78 R SR AL S 1 70 SEIEBL L, 14
beq $1, L1
AR R A N U, TR RS A A, 5 T e A AN R A
2 o BRI B — FCHIS A2 ) S AE 7 1) B, if 0 S R AR T 23 MR v I A S
fall-through, 588 {4 {5 25 70 S — 2
-
if(a==64){
#pragma freq never
printf("error!\n");

exit(1);

#pragma freq [manycores / fewcores]
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O B A O6F T 187 B (19 2 AR B A1) 22 B AT i _conv HRAL, A S BE 4R 2 R B 70 IR 4
DL 73 SCRAZ I T AH - (BAE SW 26010 12 5% L AL AR BAR AT, BLLL1f Il nl A i 22
e A XA LA . bRt

if(myid==6)
yy=>5;

Horpryy f&— /AR, 6 IR fa] B2k 1 1 AU I S AR e A0 T e S 2 yy MO{E TT RE
& 5 WATRERJFAAME . (EH T HIE LB R R A myid N 6 BIZEHE BIH yy EIFHE N 5.
BEXTR M R DY AT I8 SO R A A, FRATTFRAE 1R T LA R T %

1. f8 1 volatile J< 8 TAE M yy, KL T T T A X yy #5067 4+

HA WAL

2, fEHI-WOPT: if conv=0 % BFLL 106 P 25 AR B A0AL, 012 4 136 e T Ak

15 22411 9 1 KD SO RO BT 28 A 90 SCHRRAS REREAT 26 Ik FR A AL

TP S R RIS, B EE RN R A P RE

3. SGiRUR TR PN

Y PR A P T 2R 145 28 manycores Fl fewcores SR8 51X AN i) &, XL T HI491) 7«

if(myid==6) {
#pragma freq fewcores
yy=>5;

H

#pragma freq fewcores $H7~ &R FHKITERMRDZ AT, X FESHR AT
FAFEEEIAL, TG 7 SORAE B 2 g B s R ZE AL 1) fall-through 251
933

VERL: 208 5 RS L 9 1 A5 st 1 2 B AE if_conv PLALMETIE,  BIME AV H b ik 4
BN, VR AT R SO, IR AR B R IR R SO .

7.7.2 X FHE

BB AT DMA B4E BT, 38 % BE5R A7 bk 42 08— 2 I 20 0 A RE SRS i
U1 DMA £ 5itERE . R4y H X S8 75 7] LA C AT Fortran F2 7 1 142 JR #4158 common
HeAr 8347 X 5 BB g o

7.7.2.1 C XA BMHEE

CXI BB E: _ attribute_ ((aligned (align_size)))
x4 R 4. int a[100];

inta[100] _ attribute _ ((aligned (64))); =813 a bk 64 71565
R align size WAIUN 2 I

82



7.7.2.2 Fortran X St B % B

Fortran X} F @£ B : !1#$* align_symbol(symbol, align_size)

X} T fortran /7, align_symbol $87~ AJ LL¥% | £F 5 symbol fFAE align_size X 5] A 7
(A=

VER: symbol i H /& — common A&, symbol AH] LLZ&—> common #4453 %L
HItE; align_size W2UH 2 B%, FFHAR DMK T symbol (1] H SAXS 78 P

Bl

common/x/ a(1000),b,c

1*$* align_symbol(a,256)

Va AL I U6 T 256B X A N AFAL B

7.7.3 163 BIT R

#pragma unroll [unroll_times]
#pragma unroll Jy FH 7 SR 7 — ML, 7T LUTE E B AE AT IR e T DAL I ) 8
FFRE. Hor unroll times N £, BRI [#pragma unroll[] FKIR 5 G I IKECH 4.
7RI F -
#pragma unroll[§]
for(i=0; i<100; i++) {
for-loop-body...
H
#pragma unroll[8] FR/N LG I XK 8.
EE: —MEX] LA 2 Mpragma unroll 1878, BEBT DL s — M N#E. F4h, Wi4s
5E M T R B P 2 TCVR 58 F, WU 4 13 8 B0 AT B AT DR JR T UK

7.7.4 SRET A KRR

#pragma alias[alias rule]

#pragma alias JyH1 T 32 B8t 1 —FLE, AT DU 8 B bR B00E HEAT 9 PR A0 AL IR 14D il 44
MU . #pragma alias 7F D) fg I 5 % 1% 1E Ti-OPT:alias=alias_rule AH[R], {H7EH B _F 50
Fadt, HARRNEREDy— w8, AR S

H 87 SZ 7 alias rule ©45: disjoint. typed. restricted. strongly typed. 1EfHiE %
% X N #pragma alias[disjoint / typed / restricted / strongly typed J.

alias_rule HIfFEREUN T

restricted: FE/RAN[F HFEEF 210 Crp FI*q) ANFFLER] 4 s

disjoint: FRE/RASF P [A1EFREE 2 (8] Ck*p Fl**q) AAELER 4, disjoint 7 restricted;

typed: FR7HR A A [ S AHECHE SR I PN TR B ANAEAE ) 445

strongly typed: FR7~TE MIAS [FIEHE 2R 2 )P N FREEAFALE R 44 5
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TR SREM A TR EE A, BARA T R IR AR P ROV RE, (ESS AL R 44 o H ET
REFBUEFF 5

7RI n R -

Func(){

#pragma alias[disjoint]

Func-body...

}
EL LA EFRR, M2 T ONZ R BN 1 -OP T alias=disjoint HJ LA IL I
R IR EEBHEREUE NS, LB . £RINA 2 A #pragma alias f5 7 F I
i, LA — ik
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FI\E [ SIMD ¥ BiS

fE SW 26010 H1, iz F 356l i% O Az HAZ O W EE N 1% SIMD 7 & 1) 3CFF. T2
FELL N B R Z % E, SW 26010 [ 545 6l 4% 00 NS B % O SRR A ) 96 FE 1
SIMD ¥~ & 2544, 3574 256 £ SIMD K1t

SW 26010 H 7 2288 7873 R FH SIMD ¥ R £5 iy R I It g, b A 1 fiftis S 45 % 0
EEAZ O 1 SIMD i 1 LA K N ia S il iZ O S SEAZ O SIMD S 28 A1t (1482 11 A 4
FEEZ . I 1K X AT 40 Sl AT VR R IR

8.1 SIMD #fR
8.1.1 3% SIMD B JIANNEAES

SIMD (Single Instruction Multiple Data) <& $.48 42 2 HIH T4 S, SW 26010 iz H 1%
H% o FE A% O I FFI SIMD AR FK 4R 256 f7

8.1.1.1 HRESHE

BERIE N EATUR
BRI — HA Fr bR &

JEly

B

s

s s s eI

8.1.1.2 SW 26010 SZ i LA SIMD #4E

SW 26010 iz B2 il 1% 0 iz HAZ O # SC FF 256 A7) SIMD KA =, i
a) 32*8 € riis

RN — R A AL FE 8 A 32 ALl E fHis s
b) 256*1 [ 5E miiz &

Bl — R ERVEAL TR 1 > 256 A K4 A iE 5
c) 64*4 ¥ B FE VT e B

Bl — R IEAE AL T 4 A HORs T s B
d) 64*4 [PIXUKE T M

RN — IR AL FE 4 A XURS 7 s &

8.1.1.3 SIMD K X E4% &

HATFNE, —DMEFRETEDICRZ LA, X270 AR IR R R AR 2
Hibr&ER. e — 8, RATEEEAT T —DIoR Al #RU— & b,
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2405 Al IS RALm A2 4R, &AM,
—% SIMD 82 A0 T —A/NIIERR, it LART LA 4%, AT T DL B AR 48 4 15 1]
U B SR . IF BLgb T R AEER SR AR A5G . -
int a (N),b (N),c (N)
for(i=0; i < Nj i++) {
a[i]=b[i]+c[i]
}
KA SIMD R, 5 2% (1 S BAH 24 T
for(i=0; i<N; i=i+4){
a[i:i+3]=b[i:i+3]+c[i:i+3]
}
ATRUR I, PRI IEA R A JFE R I VY 4y 2 —, ZAEIR SR 2 20D 3 J5 k) DY 4y
Z—, BE T ERHLIRECE.
SR, {3 SIMD A I [ — 2% oy PR -
a) AAE N A7 A e S 1 B A T DA BN [ B 2 A7 4 3R AT 1) s B
b) Xt SW 26010 Kii, FIGTEPNAFHER 32 FHTXF T (64%4 HUREFETF m 2R 16 775
XD, AR E VRIS, A5 HERE RGN, PR EA IR KM,
¢) X SW 26010 iz FAEHIZ 0K YL, E MRS EAZ TR, Flin 32%8 [ EAEE
Pk, BRiEFIZHE, 256%1 MEAGSHENERZE, (OORFREH. BASEHRME, Hit,
AR LI SRR LA SIMD #2 S PERE: X SW 26010 2 BAZ O [FAE AT AH S AR PR il o

8.1.2 ZRiFssxT CiESH SIMD ¥ &

SWCC w83t C 1B LY R 7 Sy R Mm%, b P H CiE S ekt
F SIMD IhREF A o X Led™ F (1) bR 2K 22 B0 68 EL LT 1) SIMD 484, 75498 3 I B
Yn B4R inline K. (XY gL LUITE C 1B 5 — k18 5L wmYmE —rERIPERE .

8.1.3 SIMD ¥ R HiE I u

R Z Y EALR SN CiESH P EEMHES £IHT ¢, 1T ¢ REIFTA
BRIy, A SCEfR B CPU R &= W) @, HATRE 7 A mT DA A IX &8 SIMD
FIy R, (Hi&X ey A2 H B HLgn a5 SWCC SRALEE,

8.1.4 F P wfTik B e KRR SIMD

Lo PR R S S, HiFas AT iR, O SIMD #:4E, Jf=4E
FHREBIFE S o H AT I B 88 A BA XM I fE .

2. I g PR s R AR S g PR AR AT R, -

!$vector

for(i=0; i < N; i++) {
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a[i]=b[i]+c[i];
}
2GR VEAR R R TR R G B A O A AT DL AT [ B A . H AT B8R I8 A SCHF .
3. Ml B s SIMD A FR R B0 T L 37 78 1 a8 Y A5 SE B SIMD T g, 451 2
int256  a[M],b[M],c[M];
for(i=0; i < M; i++) {
a[i]=b[i]+c[i];
H
XA 1 i e B E R R AL 256 (1) HE ALk 3 78 4 R SIMD 1 H
4, AFHICIm sl C IR %, BEEAEH SIMD 54

8.1.5 ¥/ SIMD 7] ATRHAZIR1G 2 K geik T+

SIMD X 14 GE I F2 T+ 0T A2 72 A G R ERTRE P 90 5 B9 5 2 AR R ke . X T 584
SIMD [ &AL IR, X SW 26010 4bPE 28 118 F 42 dil A% O AIE EAZ Ok U, M =is B
Rl LA BIRRE Y 4 fF, WRF SEH &R, a8 fi5.

8.2 SIMD “RIZHRIEANI]

A ELG AR SIMD R/, FH R U BIIE 5 A9 SE LSS ARG AE o A 3 350 VR R ML i i
SIMD BT A HRHE, HTE T ikfRx SIMD gafe e — A KEUI S .

8.2.1 —AMu HFIHF

Bl1. FHEH CESRHREN T
#include “simd.h” /L% SIMD kA4
main()
{
unsigned int arr[8] = {1,2,3,4,5,6,7,8}; inti,res[8],t=0;
intv8 va,vb,vi;
simd_load (va,arr);
for (i=16;i>=1;1>>=1) {
vi=simd_set_intv8(i,i,i,i,i,i,i,i); /MERUESET AP R S AR A
var=va>>i; A ERB AR HIEHAT S
}
vb=simd_veqvw(va,vi); /4 IS RL (1) AF A% FH P Fe (1) P 50 oR Bz 1
simd_print_intv8(vb); //H intv8 FEAY % X FT ED
simd_print_intv8(va); //H intv8 FEAY % X FT ED
simd_store(va, res);//intv8 JS7 [ 77 i

for (i=0; 1<8; i++)
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t =t+ res[i];
printf (“%d\n”, t);
H

8.2.2 AR

£ SIMD FEFpHh, ZREMFEI TS C e —En, REMmhriE C it by kT —
SERL KA, MR T

intv8 vi;

AT A intv8 SRR SIMD A8 H, Kor vi /& 8 A 32 LB A4 )R AR H

224 1920 160. 1280  96. 64. 32. 0.

R RS
8.2.3 KRB MBIERAY BRE

SWCC ¥ & | — 2Ly B ok £ FH T b R A I Bl It e 9 R 2R, BT
vi=simd_set intv8 (i, 1,1,1, 1, 1, 1, 1);
Tt 8 A int KA BIRA AL & vi, EMERPATIE, vi FH{ER:
:24«‘ 192«‘ 160«‘ 1:8«‘ 96«' 64«‘ 3:«‘ 0«‘

vize |

8.2.4 ¥ ERAUBENIZH

SWCC IEXHEHAFHEAT TH R, WLMEH C 155 i) —Sig B 5 SR ) 4 & gk
irigfi. BT

va = va>>i;

XF va H) 8 MR B 1 L) 523 Al 5 JEK va D 8 AN B RS EAT R BIE S i
UGS, va BT RO ERAT AT LARIN 58K 8 A 32 A B R (A% i A .

ALBEFEARMIBEA RS, R Y A A

Bl gl 5 e (S 2B B

vb = simd_veqvw(va,vi);

BRI G va M vi B8 AN 32 AL T4 IR LR A 1B R A A

8.2.5 ¥ BARAKRIEH#H

TE SWCC SRR LRI e B 1, SWCC SR LR R AV S R B A1 % B 1 FE
AE 5 T & A TR A
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8.2.6 ¥ BRAKIITE]

SWCC NEE—Fhd e 8 K249 J& 7 /> N R O THTED, B4 intv8 SRALFPAS
FTEIER#N: simd print_intv8(intv8)Fll simd fprint_intv8(FILE *.intv8), 256 {7 3 A% 43 ik 8
A ATEN . _E T

simd_print_intv8(va); //H intv8 ZEAY k% X FTED

BT

[15,5,4,6,7,2,3,1]

8.3 SW 26010 e EiFHIZ L MEHEZLX CIESHY R

A& TFEAE SW 26010 4wiF4s SWCC 1F CiE S MBI EM ., BHAMNETBRBE =1
JrTHBEAT B SIMD MY R . AT AT XS % HAZ O F IS 5% O e il H 1 .

8.3.1 FHERANY &

FEFRE C HIBEAT B3 T 4 Fhfd 257
1) intv8: 32%8 {5 HA

2) uintv8: 32*8 JLfF S A

3)  int256: 256*1 G5 KR

4) uint256: 256*1 LFF 5K ER

5)  floatv4: 64*4 HUREREVE

6) doublevd: 64*4 XUKE LT M

¥ RRR i BA 1B 78
intv8 8 /™ int 2.2
uintv8 8 ™ unsigned int 0...2°%-1

int256 | 256 AL A FF 5 K —

uint256 | 256 A o5 K EER —

floatv4 4 A float 1.17549435¢-38...3.40232847¢38
2. 2250738585072013¢-308
...1.7976931328623158¢308

doublev4 4 /> double

8.3.2 X5 (Alignment)

AT A SIMD fxf 2R, 24 SIMD $dfe BE47 i A2 (O i, I A 25005 28 3K 28
Fia) L, TR G B A AR X F 5 T P AR AR B RS S, A SR A 2 5 B AN
Fi i U A

[ SR A R R A N A7 R BR T floatva SRR 16 55 x F R #GE 32 TR 7. 2
PEARORE F ) B8 L SO AR N AF /2 32 52715 (16 F741) XPFHH, ik as it fRiERT A
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RAVEAL I o HhhE S 32 AT SN, 7E SW 26010 ARFEZRAG4EH, A% i) Load/Store 43
SUR SR, BAERGIE 7855 )5 281X 2 Load/Store #7473 lbr #E S AU (1) Load/Store, #8
XA 2 KK B AR BE

AR ERYPEMAE (struct) /BEA (union), FwFasfRiEE]Z& 32 717 (8 16 7
T XA CLE R R AR A FRREAT TR N, TR T R S5 R A

struct st { doublev4 vb; int a; }

sizeof (struct st)iR [FI{H & 64

8.3.3 SIMD X} C #4/ERI¥ B

RV LT Y — AR
intv8 x; inty; longla; floatv4 fv; doublev4 *p, dv.
float f; double d;
a) sizeof()
sizeof(x)Fll sizeof(*p) IR [FIE # A2 32
b) T {H
IR AT LAAE € SCAR T I e AR B A — e IR AR, 9t
intv8 va= {1,2,3,4,5,6,7,8}; TRIH M4SN

B
floatvd vf= {2.323}; IR{EHIZE RN

192¢ 128« 64 0o
e o [T oo T oo [ 2323 ]

AN, BRT IRV ST ) 8RR RN R B AR A 2 A, oAt B R AR T A STV .
et

fv=3;
X = 2.345;
*p =dv;
Hrr, fv=3 IRE S5 RN
192. 128 64. 0w
fre] 3.00 | 3.00 | 3.0¢ 3.0«

x=2.345 IRAE £ RN :
2240 192« 160+ 128« 96« 64« 32e Qe
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R KN 29 RGN 7 T M

&5 /A MBS BYA — R 3G R SR e 4, s R A AR 3 i B & LS
“SIMD ¥ JE KRB ) e 4,
XETEEE, NP VAR RV, AT XA
1) intv8 va = {2};
i) intv8 vb = 2;
Hrb, )RR va B 32 ALRYIME 2, va FIHABEE 0 M E 0. 1 i) Rk int
LI BRI 0 intv8 S8, IX Mo il S Y L 45 2 4 e SN, vb HR K YA 0 2.
WINERES

2240 1920 1600  128. 960 640 320 0
vael oo o | o | o oo | oo | oo | 2 |
INESE S

2240 1920 1600 128 960 64 320
vae| 2. 2 | 20| 2 2 | 2 | 2| 2|

c) HuibkFF5
X 1) 2R T O IE 7 502 SUVFA, &x RORBUAR & x ML
d) et
TRy R fREHE F SRR A . B0 p+1 RoRfai N — Ay A
AR TRE . FREFDI M *p B E M p M EAT 256 AL ASRAT
e) BEFTHIY 7
IR, ASCAX bR C RIS HATIEAT T 78, flinct, - * PEEIEEATIHERTT LA
M TRy T s s Z M. AW 7Y RS, IS8R R BER AR
N IR 2R A g AR B T DABEAT AH B IS S HRAE (2 7RIl C P ER S, <
JRTH R ZIEFEATY R 2R R A
+: doublev4
doublev4

intv8, uintv8, int256, uint256, floatv4,

-: Intv8®, uintv8, int256, uint256, floatv4,

*: floatv4, doublev4
/: floatv4, doublev4
&: intv8, uintv8, int256, uint256,

|: intv8, uintv8, int256, uint256,

N

: Intv®, uintvg, int256, uint256,

>>.

intvs,
H il’ltV8 ’
H il’ltV8 ’

: il’ltV8 ’

: intv8, uintvs,

: il’ltV8 ’

uintv8, int256, uint256,

uintv8, int256, uint256,
doublev4
doublev4

doublev4

uintv8, floatv4,

uintv8, floatv4,
floatv4,

uintv8

FE94 S SIMD A& Fy I n] DL A A IX i AT R AT I M 28 A B [ Ia 5. (24
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FH P B 5 B3 R DL R LA

(D) X intv8 BEY RIS/ 5, ShaifE C HLIE—FE, aRe>>"70 i e
RATFSH, BARLERMIESNERLGR, MPERLFSM, REERMNTES NEHL
.

(2) int256 KA EEMIIIRIEA 24T 64%4 (IPUAS long R B INRIE, RN SW
26010 4544 HLIHET X 64*4 SX P8 [m) 5 R # AR OCEL & IV Ak, 1 int256 A8 £ 3%
AEARE S, NSRS AR, BATN A LR i s gt —Fp 28 8, (R R
H int256 R SRSLHL 64%4 FIK B [ia) B 0 ok

(3) “>>"E RN SCRR uint256 KM, N A, AHF int256 KA,

8.3.4 SIMD X} C N¥F R T B

X B R 2T b A — M AR AR IRATER Y 8 1A N 0 A e BBl v AR T it
LT . dmiFas i edk e, R ENE simd.hinclude FIFE 5 o gh v] LA X de g™ e 4%
P T 78 1 A F8 BB B e LT

B, FEAG—BOEER) C P AR AT 7 ER FR Y B B S Wi 1) SIMD AR
W, SRIEABMTIESE . ASCARY 78T 54 SIMD 75 1, HF AT R 28 5 hnifk
FALZ RIS R A o X 5 AN 8 U

simd_load() —— Xt 72N, ¥f 256 A brvE SR () H i M i) 5 SR FR o S N A7 b ik
WS 29 fe R R AR
simd_loadu() —— AXFEEN, K5 256 LLFRHESERY KR AN T 10 4 A7 3t bk ik
UIEIEI e it
TN, 64 LrbrtE ST (18l I N A7 Wi 219 fg 2 31 2
EHIK 64 AL e 2 192 £
simd_store() —— Xf FLAFA#, K9 e 2 AR &b (1 Bt ST 3 n) R ER Y 256 fr K
FEHIXS 7N A7
simd_storeu() —— X FAFMH, KPS RLAR B B N B 256 A7 B R A
XF A

H A simd load. simd loade. simd store & T Fr ¥ A KB 2 N/ 17464,
simd loadu. simd storeu SZ#¥F intv8. floatv4. doublev4 JSHI AN S 2 N/ Fifil . IX BT 5
XEWNSHE, H— DR RER, oA RrlEBE R AR, SRR RV RS
ZH9.7 7.

fE9'S SIMD &7 il A2 it 22/ 4 X ey fre BT AR B A, A SCA R At
T e SCRMUX AR SIS . Bl L intv8 R va, BT EKYIME, %]
AR A& IR &, Hn(1,2,3,4,5,6,7,8}, ML LLXFERE
va =simd_set_intv8 (1, 2, 3, 4,5,6,7,8);
FEACHE va Y, 1K 8 AME HIAF BN B XA -

simd_loade()
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Jop
A

FH LY int256  doublev4 A1 floatv4 K Bt 4 KWLM K . simd_set_int256 .
simd_set_doublev4 Hl simd_set_floatv4, 7] DL “="FF 5 E %KM 1) A2 B R IME , 15 -
doublev4 vlint;
vlint = 123.456;
YT REAE R, Vr2 AR C MBHEM S EERBTIIIER RN, XN
A0 ZREE T FH oA 0 R B o SORSEEI, il
simd_vinsf () —— ¥F s A A A

simd_vextf () —— ¥ /i A & HEHL
simd_vepyf () —— V¥ A = U1
simd_vfseleq () —— ¥ sl &5 Tk
simd_vfsellt () —— VF M &N TIEFF

simd_vfselle () —— % sl [ &/ T-55 T2k #%
PRERAATED, FATRME 7 12 NMTEIRE, 70 mH THTED 6 Ry e 282
simd_print_intv8(),
simd_print_uintv8(),
simd _print_int256(),
simd_print_uint256(),
simd_print_doublev4(),
simd _print_floatv4(),
simd_fprint_intv8(),
simd_fprint_uintv8(),
simd_fprint_int256(),
simd_fprint_uint256(),
simd_fprint_doublev4(),
simd_fprint floatv4(),
i,
va =simd_set_intv8 (1,2,3,4,5,6,7,8);
simd print_intv8(va);
ITEN S R A2 -
$>18,7,6,5,4,3,2,1]
Tigh, A AR, Mg A HEh A, X B ARt T P A e e g A
BRI, FEAY T AR SR, SN e A 55
Y AT s FARE AR 4t 7 N ek R 1.
X LGRS TE N R AR AT TR A, VR RR T A B 9.5 A1 9.6 1.
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8.3.5 ¥ RBRAIKRI LK

FEY M, SWCC RSCHFUT JURP 4
a) PRETE RRBLE U B [R] 4

IR 1R floatv4 Al doublev4 Z A HY#E 4, & X L HFRHERTIMI . XU B2 12K 1Y
et it Bk EWAHE, il

floatvd  fv; doublev4  dv;

fv = (floatv4) dv;

g R P an SR L floatv4 55 doublev4 VAT, W LLAS F 5 Rl ik g | SR AR e 4 (Y 7
2o G iR as 2 H SRR U 1 R 22 1 R S AL B A 78 b0 B 2 B SR A B AT AN (R SR AR e e X
S HR bR #E S LY double A float [ FHVE—FF .
b) LA intv8 Al int256 Z [H] (1144

X PAFP R 2 18] e e, AR f rh B A 2 P AT AT AR A o 4 T3 A T DA SR I I A
REZ A, RN THBAMN RGNS, Fa T mKsl 4, —4 int256
Bt intv8 Jm, £ intv8 IR ERAE AT LU R ] int256 SRR 2 2648 4F 4 BEIL 21
R

int256 i

i“f % T intV8+‘
HHED.

ST

FIFERT, intv8 RAYRHHE, el int256 27, JFEH] int256 SRAY [ #HAT Jm tm] BLik
BTN RCR . Bl T Bk intv8 Fe O int256, ] int256 IR AL AF J5 AT LR

BRI iR 1 32 s

7

= e

FEGARILRE A, P 3% 18 HIX W Rh S Y (1 54 AR 1 mT LA B 2 D A5 I CR
o) ARAESERL BT R (15

A

(D fEHY fe

WnHEZRTIE) intv8, floatv4, doublev4d I ZENT &,
Bl

intv8 va; int x;

va = (intv8)x;

1 x ME R 8 frilE] va -




16 SW 26010 iz 53z O, 32 71 int B2 A — > 64 {758 £ A7 28 MK 32 47
. Frbh BT E S, iR —A 64 AL ErAE AR, oIk 32 A AR, iR B —
A 256 AL ) AT AR .
T
floatv4 fv;
fv = 3245.345;
GER T2

3245.345+ 3245.345¢ 3245.345+ 3245.345+

long 2| intv8 ¥4, FlUn: intv8 vx; long 1;
vx = (intv8) ;
N
vx = (intv8)((int)l);
float 2 intv8 ¥4, Hl1: float f} intv8 va;
va = (intv8)f;
N
va = (intv8)(int)f;

(2) FF5¥ R
PRAESR AL int256 HYFE 2 E T .
Bl
int256 va; long x=-2;
va = (int256)x;
8 x BME S HI ] va B 64 frh, RIRHER S A9 R EIE 192, 4R E:

int £ int256 f)F A, FlU: int256 vx;  int 1
vx = (int256) 1;
2T
vx = (int256)((long)l);
d) ¥R B FR SRR ) e 45
HR Y e R AR b e IR AR A8 0
il
inta; intv8va= {1,2,3,4,5,6,7,8};
a=va;

printf (“%d\n”,a);
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AGICT CER
8.3.6 ¥ FERA S HnEREL 2 18] HI B AT #e

SWCC A LAt BLF WAl 5 iR A b e S 2R 7 5 7 e R A i AR i 2 TRV AT Bt 2 4 (1D
i A AC R (2) T8I SW 26010 12 FHAZHIZ AR S — LERFIRIRAE A vepyf, vextf 55,
b R R S TR B R SRS TR (1 i ) SRR B G 1 A N Bt R A Y T IR R AT SE B < SR
— MR e — BB L TR A, (R R R g RS A o 9 0 R — AR
[ 8 MELRER M AL HE] — A intv8 R EAR R, N EERHIRN:

intv8 vsum;

int vertex[8];

vsum=(intv8)vertex[0]; /* iR 5% */

T vertex[0]&7x —> int SRAUMIME, P DX A G IEA 2 T b5 P [ o i) R AL S 4k,
Ry T

vertex[0] (vertex[0] vertex[0] vertex[0] [vertex[0] [vertex[0] [vertex[0] [vertex[O]

T 3ATTAR B 45 RS2 b2

vertex[7] [vertex[6] [vertex[5] [vertex[4] [vertex[3] [vertex[2] |vertex[1] [vertex[0]
IERA B 595 32 B = Ff
a) fETEE:

intv8 vsum, *p;

int vertex[8];
p = (intv8 *) (&(vertex[0]));
vsum = *p;
b) {3 A A R
/B L& (vertex[0]) ek, KA 256 AL A 2 HE DLE] vsum H*/
intv8 vsum;  int vertex[8]
simd_load(vsum, &(vertex[0]));
c) AT ARSI AR B KL
intv8 vsum;  int vertex[8];
vsum = simd_set_intv8 (vertex[0], vertex[1], vertex[2], vertex[3], vertex[4],
vertex[5], vertex[6], vertex[7]);

FORT =R 58 7 WA E N sc il , AEPERE EBCH 25 . AT, BUOHTH
T R A IRUAF, T2 =R R AR B2 IR ViAE, AR IR i . (HAR EAL I
BARAAEESE A A7 X, tean, 206 8 A int KA BALH S| —A intv8 LR F, 5
SRR b L, .

intv8 va;

int X,y,z,w,m,n,s,t;

96



va = simd_set_intv8 (x, y, z, w,m,n,s,t);

8.3.7 MAEF _#HED (ABD
8.3.7.1 HFEHRMEHLA €

IR KAV R s A A Ay, AR TP i 2 0E 58l I R R AR )
AR ot FH B
$£0 T AR A, 13 R s TR IR [BIME, AReEs AR A .
$f1-$f9 | Save Registers. AJ LA E5 i #2 1f F 4 ]
$f10-$£15 | Iui 2i 7. ARSI H
$f16-$21 | F TR HT 6 N B0 MR 2.
$£22-8$£30 | Iui 27 fF . ARSI IR H
$f31 I RAE S 0.00 3R aT H T 380R 128 A142 0.

8.3.7.2 #&Mii (Stack Frame)

TEM BRI Z R G, BRAREHREE 16 X 5L, (HX TBR floatvd 1Y JRA, FHE
WAL TR AT 32 T Ao

HREE T DAES Ik RS FH 0 25 A7 4% (SF1-$9), SR BEIEAR R AR N, 75210 R EUA T
F I TR 16 426 2 A7 35 5 B8 AR P o DR AR AR K 1 25 77 9% 76 £ FH DA R 2 P 1 2 D8 V7 1 2 A7 0
W& R A AR R, BT LATEORAT 1 B M AR AN 256 AL ARAE BB, K IR R 256
K, 43 AAE R vidd A vstd 54

ERECAA S, 5 Alpha 920E —FF, TR B IT, #IH AN NS8 GF Mk
HlnE) FHSTI6-$021 T4, HBUMEENS BT ERaAERT .

8.4 BRITEFHEEL

TE R A R 2Rk b, ZAEFH R G000 SIMD Thig, i B I 702 e R 7 JEAT ) i A

[e B A B T S B PR B — S PR A

T84 R 1 -

[ Ak 2 BR T AE A 1 R . 7E SIMD §Jg b, [ AL U AA R A L ARt b SR Y, HEE
3R 32 FAY (floatvd 29 16 F19) X FHK . RMKE BARA LLIFFR 2 ] m S 0, (HBARE X
SW 26010 1 #4514, THEMATRFLHEA R EL. B, BT R SRR IELS &
RATERN), BN 8*32 fafeik. BRiESE, EFERIIEIALE SW 26010 EERAT %A EAL .

B

TEIR PR B A SR = R AE . BE U VR N AP/ E 55, BB RS M6 AR 3 IR AH D 1 4
HrAnmE AT, AT AN T F P B P 8 0 e 2R 47 1] AL

TR TR LR, ARA DMERRFT, R IX SRR, S A, A g — A
XA HEAT ) A AR
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8.4.1 TR0 1A B4k 1 PR i
8.4.1.1 FHIHME KPR il

[ B AL KSRl 2 AR SCE 73 e

il 2.
float data[N];
int i;
for (i=1; i<N-1; i++)
{
data[i] = data[i-1]*0.25 + data[i]*0.5 + data[i+1]*0.25;
}
ERIEAABE R, BOANESFTCER datal i) 408 T H BT TH U TR datali-1], TE
FERT—NEMRRAE T EAL . N T HEIERE /L N s Sk AN IS 5 7 ]
i=1: READ data[0]
READ data[1]
READ data[2]
WRITE data[1]
1=2: READ data[1]
READ data[2]
READ data[3]
WRITE data[2]

EBIER I HATIRT, 8 UGERE data[ 1AL S — OSSR B ME. &Rk
WARESRIEAR A AT LLFEAT AT, AN BSOR R AR 16 R 1 S

HARAR SN 2 W L35 T 4R A7 U i AT RE S B 441 o A e R I AU ), A 461
LU

B YA RENARRE A (SEES) X4

W ETE, S HT AR OE RS TS T AR S

8.4.1.2 TG4 B FR 1]

PEIR AT LA % H H for, while-do BY repeat-until 4544, 1 0] DL {# ] goto Flkx-5 2H i)
SR, TEIR AR R — AN DF—A DI A BE 8 1 =1k o
Bl 3. —AFAELRIERE:
double a[100], b[100], c[100];
while (i<n)
{
a[i]=b[i] * c[i];

1++;
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}
Bl 4. — AR EAKITESR

while (i<n)

{
if ( condition ) break;
M AERMAR T AN
it+;

}

8.4.1.3 TEIIB H %44 B FR 1

AR th 26 P e AR ST IS ARV 0 AL 75 B AR UCHOR T LA S0, A
BPRUCHOL AL T i RIS 2

(R

RS

W SN R A B

8.4.2 A FREMNIPE

W, FEIEA AT LR EA S, FEA - MEIA AT L BUR P IR TR R AR R
BB

8.4.2.1 B /33

Bl 5. XTEFRBATIEIS 2R
int vertex[n], sum;
for 1=0;1i<n;it++)
{
sum=sum-+vertex|[i];
}s
N
for (i=0; 1 <n/8; i+=8)
{
sum=sum-+vertex|8*i];
sum=sum-+vertex[8*i+1];
sum=sum-+vertex|8*i+2];
[
sum=sum-+vertex|[8*i+4];
[

]

]
sum=sum-+vertex[8*i+3];

]
sum=sum-+vertex[8*i+5];
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sum=sum-+vertex[8*i+6];

sum=sum-+vertex[8*i+7];

}5
for (i=(n/8)*8; 1 <n; it++)
{

sum=sum-+vertex[i];
}5

Blhn L] R 0 ASBERE 8 BERR, KRR A IRIAEERAE I 2> REHR, R
T (4 50 20 s AT PATA AL T

8.4.2.2 EFHH

YRR RIS A ARG, —MURAE SRR — RIE R AR BB Y A AR,
RMINEBGE R P HIR, (EXREF BB, —MINE R E AR AT 4 5P K
BASE T SIMD #:4F, ZI7EREW I BN, AR TP AT R

int sum; = intv8 vsum;

int vertex[n]; 2 intv8 tx;

8.4.2.3 BfEE#

LA R, fEH SIMD #AFE B i@ s AT, 7 EACARER A R (B
Hi) By EAMARE b, BTG, BT RAAE R (BUESD RIbRERTAR .
i

simd load (tx, &(vertex[8*i])); //KfbrvE T Wi} 2 g 2 Y

simd_store (tx, &(vertex[8*i])); // K9 & 2 TR it b5 31| b E S Y

8.4.3 LN B 4 i ] B4k,

8.4.3.1 HEFEHEKAH

N T AR AT IR EAL, FEF oo B R 5 B RS 1), X RRE N T 2 4
A, REEFAERADNYE (CIEF) HETREL.

Fih, REAERAAE AR — A3, 0 AN A A5 45 F SR A X A2 90 dn S i ) 49 v
AL A

Array of Structures Structure of Arrays
struct struct { float a[99], b[99], c[99],
{ floata, b, c, d, e, f }s[99]; d[991], e[99], [99] } s;
int i, n; int i, n;
for (i=0; 1 <n;i++) for (i=0; 1 <n; i+t )
x +=s[i].a * s[i].e; x +=s.a[i] * s.e[i];
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8.4.3.2 X EREUH A I AL

R E A EAC A RS AR EOR A, S RARKITE, T RUGE R 1% e 2 inline 2
T 1A B R 12 bR KR ) AL B D R D . 0 R ) — BURE PP

FEREEF inline Rk RN
unsigned fc[FCL],q,k; int fc[FCL],q,tmp[8],k,1; unsigned fc[FCL],q,t[8],k;
for (k=0;k<FCL;k++) intv8 v,vq,vi; intv8 vq,v;

if (pjoyl(fc[k]&q)) vg=simd_set intv8(q,q,9,9,9,9.9,9); | vq=simd_set_intv8(q,q,q,q);
s—-; for(k=0;k<FCL;k+=8){ for(k=0;k<FCL;k+=8) {
else s++; simd_load(v,&fc[k]); simd_load(v,&fc[k]);
int pjoyl(unsigned s) { v=v&vq; v=v&vq;
int i; for(i=16;i>=1;1>>=1) { vpjoyl(v,t);
for(i=16;i>=1;i>>=1) vi= for(i=0;i<8;i++)
s = §>>1; simd_set_intv8(i,i,1,1,1,1,1,1); if(t[1]%2) s--;
return s%2; v A= v>>vi; else st+;
} simd_store(v,tmp); }
for(i=0;i<8;i++) void vpjoyl(intv8 v,int*r){
if (tmp[i]%2) s--; int i; intv8 vi;
else st++; for(i=16;i>=1;1>>=1) {
} vi=
} simd_set_intv8(i,i,i,1);
v A= v>>vi
b
simd_store(v,r);
}

FE T AT b IR AR B vs (RE PP Hh /& vOAE N R B S 5tk i ik vpjoyl. #£ SIMD
PR, IR SRALAE o BOR AT AR T A 200 5 RR A — B BN AN S E0E
WA AR$16-$021 4%, H-UMEEHN SR AL, R BHE LSO o

8.4.3.3 EAXKEH Cache

A %% 4 Cache Xt T BE R4 iy 2 AR O 5 22K, 31 S A7 45 b 0 1) 2308l 22 bhAE —
2% Cache s I HHE 18 B+ . Jv 1 BEAF LA Cache, F2/7 #5 ZR B F—4> Cache 17
¥ BT AT 2080 110 AN 52 %% AN [R] Cache 47 (1980 70 $eds » 110 LR Py B E AL 008 4 75 ety Cache BLHT
REZIEFIZSHA. 58, 7 M SIMD F4Fh SRAFVERE RS- T, B RAR 5 e i V7 I
B AAE X, X — fOkF, Cache 55 SIMD FB A0S F2 F7 1) 25K 2 —FE 1 6

BIUnERE RS () rr, 3 — A BRI 3 4% AT D0 SE BT U 10, 57 R e U 4
FUE S I 7 1), 5 SR 2 — AN FERE U I B AT 22 6] JR e, DR D v il ) R S b bk, iy
X8R AN R (0 U7 ) R TR (B 48 5 — AN TN Cache 470 4 1 SRt A1 BoAL, JE K 5 2245
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BRI — B IE RN, SRS TR 5 B A AR A, AR IR R AT .
FATCARE 7 (7 AR Ui ] -
for (i=0;i<n;i++)
for(j=0;j<n;j++)
for(k=0;k<n;k++)
cli][j] = c[illj] + a[i][k]*b[k][j];
R BT AR, R
for(k=0;k<n;k +=4) {
simd_load(va, &ali][k]);
vb <- (b[k][j], b[k+1][j], b[k+2][j], blk+3][j])
vt += va*vb;
H

simd_store(vt, temp);

c[i][j] = temp[0]+temp[1]-+temp[2]+temp[3];

A[i=0][k]

A | Aoz | | oy

Ah[km

Blk][=1]

B[k=0][j]

X—

AR, B4l A LN 4 DU ULEERE B AR, A B XM AF IRk
FITCERAENAE P IR ANES:, A2 TR0 2> cache 17 HIVT ], X FEAE 5 ZEAE RBORMITT B %
Pz (HAZ, WRIER M N, AR MR G I8 U5 7 A cache AT HIIFEH, 1T k 2%
TEAAN j OGS H A, IR)EEH R EAL, R

for (i=0;i<n;i++)

102



for(j=0;j<n;j++)
for(k=0;k<n;k++)
c[i][j] = c[ilj] + alil[k]*b[K][j1;
1) B S R AR A
for(i=0;i<n;i++) {
for (k=0;k<n;k++) {
simd_loade(&a[i][k]);
for (j=0;j<n;j +=4) {
simd_load(vb,&b[k][i];
vt = va*vb;

simd_load(vs, &c[i][j]);

Vs +=vt;

simd_store (vs, &c[i][j])

Ali=0][k=0]

B[k=0](j]

Bt | onen | etoin | et |

HT j RE&WETEN, R BIK[GIRIV7 R 2 ESEN, 10 ALK]E j A6 5L AH
T ANEEL ZFE T LU A N oeR RIS LREA B MESIUAN TR, TR
Wi T AN ESM) cache 151 o

8.4.3.4 X} 5 1A] R A 2R

£ 9.4.2.3 TN HHEAE B it Brh, 8 1] simd load 5% simd_store #1F i3k 4728 & Wi 5 ()
B, BARAIE bR R A AS §oh 32 AT (T floatvd, W& 16 5. WRHIM
T A I AE, AT BB ERAE R GOR e KA BZ U A7 5 0 S, OB HE o & 52 AR
o

% 1 % 0] DUORIE Sl A it da b ik oy 32 4 L, AR ESR P RIE .
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32 byte Boundary 32 byte Boundary

»
L ]

—

Misaligned Data
XA AR T, R BLEAT I, Bl
Bl 6. ACERYRREIFIZT TR E
double a[n],b[n+2];
for (1=0; i<n; i++) {

a[i]=a[i]+b[i+2];

v

A

}

FE TR RACZAEIAS , I 25 DRAUE A a HOX FEEKR, 6 SRt AN BE ORAE S b A9 52K,
FATAT AR A W Fh 7 VR R Rz ) L

1. KH SIMD H 5 & X 4L b 3 AT PF %

X 80 b D7 TR AN BEORAIE 32 59 F A R, PR 1 5 B2 P AT 4 b iU el A 2
¥ b[i+2]. b[i+3]. b[i+4]. b[i+5]alHH, AEHA KN ESEH a #HfTREEE. W5
JG 1) SIMD R /74 R

#include “simd.h”

double a[n],b[n+2];

doublev4 aa, bb,bbl,vtmp;

for (1=0; i<(n/4)*4;1+=4) {

simd_load(aa, &(a[i]));
simd_load(bb, &(b[i]));
vtmp=simd_vextf2(bb);
bbl=simd_vinsfO(vtmp,bb1l);
vtmp=simd_vextf3(bb);
bbl=simd_vinsfl(vtmp,bbl);
simd_load(bb, &(b[i+4]));
vtmp=simd_vextfO(bb);
bbl=simd_vinsf2(vtmp,bbl);
vtmp=simd_vextf1(bb);
bbl=simd_vinsf3(vtmp,bbl);
aa=aatbbl;

H

for (1=(n/4)*4; i<n; i++) {

a[i]=a[i]+b[i+2];

H

VARG, 23 A &[N &bi+4]AbAE I O TSN, 2R 5 42 M &b [i+2] 0T 46 1 3
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B 4 A 64 AL XU LI R Bt AT I8 5
2. AN S5 A7 1 B AL
MR 2540 T R BLI [ B F U518 2, AR T DA R, a2
AN FHHL simd_loadu Al A &A% 547 simd_storeu. 8 FAXE SR fE48 4 0] A% (& 0] &
KA 32 FHIR G (floatvd Oy 16 “Fixt 51D HIER, R 2 A7 R A B I8 B0 SR A
A, 1 int A float RAYFEEL 4 FA5XF 5, double KA T 8 T . FRFHHRIIT:
#include “simd.h”
double a[n],b[n];
doublev4 aa, bb,bbl,vtmp;
for (1=0; i<(n/4)*4;1+=4) {
simd_load(aa, &(a[i]));
simd_loadu(bb, &(b[i+2]));
aa=aa-+tbb;
simd_store(aa,&al[i]);
H
for (1=(n/4)*4; i<n; i++) {
a[i]=a[i]+b[i+2];
%ﬁﬁ AR FUTAERE D BN b[i+2], AR5 BRI RIS 5 R IR VE R B EEAE
Tl

8.5 BEITHIZLY FEATBRE . HENEE
8.5.1 MR HIRFS5UiEA

VRav: ZF—PHESH
VRbv: % - ANAESH
VRev: 2B wEZH
VRdv: DA A ESH

VRe: [a] &k [H1H

Rbv: LfF5KERRE, —KHTRRHIE
Va: — BN A7 L b R f
fp:FILE* & MY 1) 4 &

8.5.2 BN/FFHEBIEREENX

. SH
P-4 B4 BRI
VRav Rbv
simd_load vldd/vids N P KA | int* long* float* double*
simd_loade | ldwe/ldde/ldse | FEAIFEY & | § KA | int*,long* float*,double*
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simd_store vstd/vsts i ¥ REEA | int* long* float* double*
simd_loadu | vld(w/s/d)_ul/ | AXFFBEN | F7 A | int*,long* float*,double*
vld(w/s/d)_uh
simd_storeu | vst(w/s/d) ul/ | AXFFAEE | FRIEA | int*,long* float* double*
vst(w/s/d) uh
PeAH: 24 Rbv N int * Y long *28 K}, VRav HfE& intv8; Rbv A float *f, VRav H
At /2 floatv4 287; Rbv iy double *257UH}, VRav R g/ doublevd 2878, s iR K ALUARIT
B, Swikdsi st .
RH 4
simd_load
xF RLFE 4
vldd/vlds
SH N
a) intv8 RAIMHEN
[u]intv8 va;
[unsigned] int *addr;[[unsigned] long *addr;] //intv8 IS ]2 N
b) floatvd R I2E N
floatv4 va,
float *addr; /floatv4 257 i35 A\
¢) doublev4 2RI [F % N
doublev4 va;
double *addr; //doublev4 25 AU 3 N\

PRI

1R EE
a) intv8 RAIMHEAN
[ulintv8 //intv8 275 f 2 A
b) floatv4 R I2E N
floatv4; //floatv4 ZEEYfFI%E N
¢) doublev4 2RI N
doublev4; //doublev4 ZE T 135 N
Thee vt B
PRRABBMBEN, K 32 15 (floatvd KAMIBNIE 16 791 KEMEE NIELE N 17
X3 BN B — A [ AR R

R4
simd_loade
Xt RLE 4
ldwe/ldde/ldse
SRV

IR NI
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[u]intv8 va;
[unsigned] int *addr;[[unsigned] long *addr;] //intv8 JE 7 (1125 N
floatv4 va,
float *addr; /floatv4 257 35 N\
doublev4 va;
double *addr; //doublev4 25 AU 3 N\
1R EE
[u]intv8 //intv8 71 [l A
floatv4; //floatv4 ZEEYfF)%E N
doublev4; //doublev4 & [13E N
Thee vt B
P RBMBENFFY R, ¥ 8 71 (floatvd ZRAUIEEN R 4 771 KEMEIE NES:
WAF X PR — A r B K 64 7, IF HAZEER Y R 25 192 fr, ffia &5 248
IV ZF A A B A A FE A . intv8 2 HUH 4 7745, ARG R 8 N & .

R4
I SRR

simd_store
Xt L4
vstd/vsts
SR
[u]intv8 va;
[unsigned] int *addr;[[unsigned] long *addr;] //intv8 ST [ £7 fik
floatv4 va;
float *addr; //floatv4 2B ¥ 14k
doublev4 va;
double *addr; //doublev4 Z7 [ 77 fit
1R [E]48
7
Thee it B
P RRBMIAAE, K — DR EAE P REEAAES] 32 7795 (floatvd KBHIFNR 16
T BN X

R4

simd_loadu T RBRAN FHEN
Xt L4

(vldw_ul, vldw_uh)

(vlds_ul, vlds uh)

(vldd_ul, vldd_uh)
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SH N
a) intv8 RAIMHEN
[u]intv8 va;
[unsigned] int *addr; //intv8 ZE T 1) N
b) floatv4 R I2E N
floatv4 va,
float *addr; /floatv4 257 35 N\
¢) doublev4 ZERIFEE N
doublev4 va;
double *addr; //doublev4 25 AU 3 N\
1R EE
a) intv8 RAIMHEN
[ulintv8 //intv8 275 f 2 A
b) floatvd SRR HI2E N
floatv4; //floatv4 ZEEYfFI%E N
c) doublev4 ZEARIF%E N
doublev4; //doublev4 ZE T 135 N
Thee vt B
P RRABTRIMIAR FEEEN, ¥ 32 35 (floatvd ZRIUFIEE N 16 717D KIE I EHE W&
BENAEIX IR RN B — N EAE .

R4
simd_storeu —— " J& R A [ A X A7
Xt L4
(vstw_ul, vstw_uh)
(vsts_ul, vsts uh)
(vstd_ul, vstd _uh)
SR
[u]intv8 va;
[unsigned] int *addr; //intv8 &I (1] f7-fif
floatv4 va;
float *addr; //floatv4 2B ¥ 14k
doublev4 va;
double *addr; //doublev4 Z7 [ 77 fit
1R [El48
T
Thee it B
P RERB A A4, K — D A REAR T RS 32 5797 (floatva SRAYMIEN
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K16 F5) BN X .

8.5.3 ERREBHEEBEERE

SR 54 Ak ZA
ZF{H | VRav | VRbv | VRev
simd_vaddw vaddw + intvy intv® | intv&/1it8 |
simd_vsubw vsubw - intvy intv® | intv&/1it8 |
simd_vandw vlogc0 & intv8 intv8 | intv8/1it8 |
simd_vbicw | vlog30 5k intv8 | intv8 | intv8/lit8 | —
simd vbisw | vlogfc | intv8 intv8 | intv8/1it8 |
simd_vornotw | vlogf3 ok intv8 | intv8 | intv8/1it8 | —
simd_vxorw vlog3c A intv8 intv8 | intv8/lit§ | —
simd_veqvw | vlogc3 s intv8 | intv8 | intv8/lit8 | —
simd_vsllw vsllw << intv8 intv8 | int/lit5 B
simd_vsrlw vsrlw >> intv8 intv8 | int/lit5 B
simd_vsraw | vsraw HARG# intv8§ | intv8 | int/lit5 —
simd_vempgew | vempgew | K T5 T L int intv8 | intv8/1it8 | —
simd_vempeqw | vempeqw | 55 T EHUER intv8 intv8 | intv8/1it8 | —
simd_vemplew | vemplew | /M T EFT R intv8 intv8 | intv8/lit§ | —
simd_vempltw | vempltw | /DT EHE intv8 intv§ | intv8/lit8 | —
simd_vempulew | vempulew | BAF5/D T T HH | intv8 | intv8 | intv8/1it8 | —
simd_vempultw | vempultw | JEAF 5/ HER intv8 | intv8 | intv8/lit8 | —
simd_vrolw | vrolw TEI e ¥ intv8§ | intv8 | int/lit5 —
simd_vaddl | vaddl K A N int256 | int256 | int256 —
simd_vsubl | vsubl S ab R RFS int256 | int256 | int256 —
simd_sllow sllow J\ G F BT int256 | int256 | int/lit8 N
simd_srlow | srlow J\ G F B AT int256 | int256 | int/lit8 N
simd_ctpopow | ctpopow | /\METFHL 1 int int256 | — —
simd_ctlzow | ctlzow INEER e int int256 | — —
simd_vucaddw | vucaddw | F-HIAIIN intv8 | intv8 | intv8/Iit8 | —
simd_vucsubw | vucsubw | TRk intv8 | intv8 | intv8/lit8 | —
simd_vucaddh | vucaddh | AN intv8 | intv8 | intv8/1it§ | —
simd_vucsubh | vucsubh | P FHIFIIK intv8 | intv8 | intv8/Iit8 | —
simd_vucaddb | vucaddb | T IEAN intv8 | intv8 | intv8/1it8 | —
simd_vucsubb | vucsubb | T HIAIIK intv8 | intv8 | intv8/1it8 | —
simd_vseleqw | vseleqw | 5% 1" HLAECIESE intvy8 | intv8 | intv8 iztsvg/
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PR o AW 26 AR G T

. L intv8/
simd_vselltw | vselltw /NT IR F intv8 intv8 | intv8 lits
1t
. N . intv8/
simd_vsellew | vsellew INTEE T RUE B intv8 intv8 | intv8 lits
1t
: AVEN RN ll’ltVS/
simd_vsellbew | vsellbew | 178 0 ELRE intv8 | intv8 | intv8 lis
1t

ZH U
VRe CGREI{E) | VRav | VRbv | VRev | VRdv

WHERE | 5L | BIE

simd vlog | vlogzz | FIEMIZH | intv8 Oxzz | intv8 | intv8 | intv8

Wi :
a) VRav. VRbv. VRev 78I RNH—. H . B=AS8, VRe NRIEME; W EHLZHERE
[T VRav. VRbv. VRev. VRAv 73— 282, 2 =, HIUANSHL, VRe ARFEIME.
b) = FIRI R RS EIC R
o) EIRS. BAIRA . FrREAK T A EIREY SR F A R
d) simd vlog ] VRav ZHUE RN 16 #HI1EL, THIEE viogzz HLIK) zz 15§

R4
intv8 [Ny

simd_vaddw
Xt RLE 4
vaddw
ZHUH
[u]intv8 va;
[u]intv8 vb(int8 b);
1R B8
[u]intv8 //intv8 AL (1%
Thee it B
intv8 KAIMIINE, HF va FH) 8 A int KA HIE AL 7371 5 vb T 8 4 int AL HE
UK B 8 AL ENH b AN T DA I+ 455 5 i

R4

simd_vsubw intv8 [RIE
Xt L4

vsubw
SRV

[u]intv8 va;

[u]intv8 vb (int8 b) ;
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IR [E{E
[ulintv8 //intv8 7 ki
ThEE UL
intv8 AL, 4 va H 8 A int ZREL R ALELAE ) B 5 vb K 8 A int ALK
BRI B 8 AL EIEL b AHYE . AT LA <555 4

R4
simd_vandw
Xt RLE 4
vandw
SR
[u]intv8 va;
[u]intv8 vb (int8 b) ;
1R B8
[u]intv8
Theg vt B
intv8 KA, ¥ va T 8 /> int KRB HHE 71 5 vb TH i 8 4 int BB
BRHE L 8 (LI ENEL b BATEE SIS, AT LME R <& 5 B

intv8 [H)iZ 45

R4
simd_vbicw
Xt L4
vbicw
SR
[u]intv8 va;
[u]intv8 vb (int8 b) ;
1R [E]48
[u]intv8
Thee it B
intv8 KA 5, H va I 8 A int AL EERIEARE 7305 vb ¥ 8 A int KA
FRRE R R B 8 A S RN b BT SRS S . W DME <& <755 B e .
ve = simd_vbicw(va,vb);Z T

vc =va & (~vb);

intv8 &2 54

R4
simd_vbisw
Xt RLE 4

vbisw

intv8 )12 # ok
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SRV
[u]intv8 va;
[u]intv8 vb (int8 b) ;
1R [El48
[u]intv8
Thee it B
intv8 KA AR EL, ¥ va Y 8 /> int KRB HAHE > ) 5 vb T 8 4 int BB
BRHE L 8 (LI ENEL b BATE R BGS S, AT LME RIS B e

R4

simd_vornotw
Xt RLE 4

7
SR

[u]intv8 va;

[u]intv8 vb (int8 b) ;

intv8 {12 E Ak

1R B8
[u]intv8
Thee vt B
intv8 R EIE, K va P 8 A int ZERI I TELHE 4 5 vb ) 8 A int 8T
(R AR Bl 8 AL BRI %Y b AT M SARis B . AT LMl <P AR5 B die . 5.
vc = simd_vornotw(va,vb);Z /1 T

vc =va| (~vb);

R4

simd_vxorw
Xt RLE 4

VXOIW
SR

[u]intv8 va;

[u]intv8 vb (int8 b) ;

intv8 [3& 5 7 5)

1R B8
[u]intv8
Theg vt B
intv8 KA 4 B, B va F1K 8 A int AL ALEIR /25 vb 1 8 4 int KA
i A K B 8 A A7 B EY b BEAT R S BOS 5. AT U <A RS B

R4
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simd_vsllw intv8 KI5 /2 %
Xt RLE 4
vsllw
SR
[u]intv8 va;
int/1it5 b;
1R B8
[u]intv8 //intv8 ZEAL I8 4R 72 75
Theg vt B
intv8 KRB FE, K va I 8 A int KA PRI HITEE LK, BERTAL
“0”4bh 78, WU AL BRI, b IR AR 5 ALeiE SLEN B E o AT DU << #F
TR,

R4
simd_vsrlw
Xt RLE 4
vsrlw
ZHUH
[u]intv8 va;
int/1it5 b;
1R B8
[u]intv8 //intv8 KRB HR A4 75
Theg vt B
intv8 KA AFE, K va I 8 A int RA MBI HITEELE, BERTAL
F«o”%b 7, UABREAL A B, 1 b TP AR 5 ALeaE 5 A7 7 RIEOE o AT DU T <>>7
5. MH>>"1F S HINHE, MRREBCRAERT S, AR vsraw $82, WERE TS
1, Ap vsrlw $54.

intv8 2 A

R4

simd_vsraw
Xt RLE 4

vsraw
SR

[u]intv8 va;

int/1it5 b;
1R B8

[u]intv8 //intv8 K FIH AL 5
Theg vt B

intv8 (AL 12

113



intv8 KAVE AL, i va PRI 8 A int KA ARG AT AR, BB
FH“07%h 78, PUANERE AL A BOHE F], B b s Ak 5 A7 5 A ar BEE ik e o w] DA R «>>
Fro g, EHS> /S INE, GRBIESCRAM S, W vsraw $84, WMRZ TS
(), AR vstlw 154

R4
simd_veqvw
Xt RLE 4
veqvw
SR
intv8 va;
intv8 vb (int8 b) ;
1R B8
intv8
Theg vt B
intv8 KA AR SER, K va 1K 8 A int ALK ALELIR AT vb 1) 8 4 int AL HE
IR 8 RLILBIAL b 70 0 N % AL SRR (B0, 45 R ORAF R BH{E

intv8 fHI2 23K

RH 4

simd_vempgew intv8 5T L EUE
xF RLFE 4

vempgew
SH N

[u]intv8 va;

[u]intv8 vb(int8 b);

IR B4R
int ¢
TheEe i EA
X Varh 84N 3 27 1) - B v B 70 2R AN Vb oS B 84N 3247 (1) 7 B H n) B n R (8L AL R %L
#b) AT A S IR THT R, REA 3200 BT R L LRSS, McBA
“17, IR [E<0”.

R4

simd_vempeqw intv8 M55 T LU H
xF R e 4
vempeqw

ZH U

[u]intv8 va;
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[u]intv8 vb(int8 b);
1R EE
[u]intv8 vc
Thee vt B
X Varf 843240 [ 7 RE L ) B 7T B ANV H S B8N 32437 f) 7 HE Hi [ 0 3R (8 AL B £

#b) AHATE T ILBOEE, HWATRERR, MV MK T ImR N1, B IUA“07,

R4
intv8 /N FETHLRIER

simd_vemplew
Xt RLE 4
vemplew
SR
[u]intv8 va;
[u]intv8 vb(int8 b);
1R B8
[u]intv8 vc
Thee it B
Xt Varf 84324 1) 7 B K 7 B ym 3 A VbR I8 AN 3246 ) - B A ) B s R (B8 LRI %K

#b) 73 AT /N TS T HLBOE B, 5 2 4R E R AR, WVerf i B 703 N1, 5 U507,

R4
intv8 /N T L EIE &

simd_vempltw
Xt RLE 4
vempltw
ZHUH
[u]intv8 va;
[u]intv8 vb(int8 b);
1R B8
[u]intv8 vc
Theg vt B
Xt Varf 84324 1) 7 B K 7 B ym 3 A VbR L8 AN 3240 ) - B K ) B s R (B8 S R %K

#b) AT N T LB S, FHBATRERR, MV MK T ImR N1, B IUA“07,

R4
intv8 [T 5/ T35 T B

simd_vcmpulew
Xt RLE 4

vempulew
SR

[u]intv8 va;
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[u]intv8 vb(int8 b);
IR B4R
[u]intv8 vc
TheEe i EA
X Varh 84N 3 27 1) - BE K v £ 70 ZR ANV oS B 843247 (1) 7 B B 1) B Jn R (8L AL R %L
#b) AT S N TETIEIEH, FilEfERR, MVeh X7 ER«r, &
W07,

R4
simd_vempultw
Xt RLE 4
vempultw
ZHUH
[u]intv8 va;
[u]intv8 vb(int8 b);
1R B8
[u]intv8 vc
Theg vt B
Xt Varb 84324 1) 7 B K 7 B ym 3 A VR L8 AN 3246 ) - B A ) B s R (B8 LRI %K
#b) AT SN T HBOSE, E TR E R AR, WV X BT ITEm N1, SN
“07,

intv8 L5/ NFHERIEHE

R4
simd_vrolw
Xt RLE 4
vrolw
ZHUH
[u]intv8 va;
int/1it5 b;
1R B8
[u]intv8
Theg vt B
intv8 KA IEI R, B va ) 8 A int KA BRI BIGHATIES LR, B BT AL
MR AL AN TS, DU B AL A BOHE, B b AR 5 A2E 5 G732 B KR E

intv8 HITEIA L 75

R4
simd_sllow
Xt RLE 4

sllow

int256 M2 /7%

116



SRV
[u]int256 va;
intb; (lit8b)
1R [El48
[u]int256
Thee it B
¥ Va i 256 AR, BRI HC0EA, BAIAIEH b K 8 f7EL 8 AL HI 4L
WE, 4RGN Ve,

R #4

simd_srlow int256 124G
PUPVE =

srlow
SH U

[u]int256 va;

intb; (lit8b)

1R [E{E
[u]int256
Thee vt
i Va w256 KL RE, BEHEMH0"ET, BAAEH bk 8 78k 8 fi7 37 B4k
e, SiREAN Ve,

R4
simd_vaddl —— &7\ &Nk
Xt RLE 4
vaddl
SRV
[u]int256 va;
[u]int256 vb(int8 b);
1R B8
[u]int256
Thee it B
¥ Va Hl Vb i 4 A 64 A (B8 FrAZRIEL b) 73 mlef RIAH I, &5 RARAFEE] Ve Hox
IVEA =R

RH 4
simd_vsubl —— KZ W\ EIHTE
xF R e 4

vsubl
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SRV
[u]int256 va;
[u]int256 vb(int8 b);
1R B8
[u]int256
Thee it B
¥ Va Hl Vb 4 A 64 AT (B8 FrAZRIEL b) 73 mef RIAHVE, 45 RERAFE] Ve X
IVEOA-R

R4

simd_ctpopow
Xt RLE 4

ctpopow
ZHUH

[u]int256 va;
1R B8

int ve
Theg vt B
iR 18] va HE) 256 An )\ T EE RPN R

int256 M 1

R4

simd_ctlzow
Xt RLE 4

ctlzow
SR

[u]int256 va;
1R B8

int ve
Theg vt B
R [\l Va W 256 A )\ BERON B i LS S0 A K

int256 ME:L 0

R4

simd_vucaddw
Xt RLE 4

vucaddw
SR

[u]intv8 va;

[u]intv8 vb(int8 b);
1R B8

intv8 FIME AN Inis 5
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[u]intv8 vc
ThEE UL
¥ Va Fl Vb xR 8 A 32 A7 HEE (81 8 AL EIEHD YR M FEHEED kAT
32 MLHIAE RSN, BUE 32 ALgs RARATE R Voo a5 R4 g, WPK XN 32 75 BN
Ox7FE ;#7774 Nk, WX 32 f2.45 R B 2y 0x8000,0000.

R4
simd_vucsubw
Xt RLE 4
vucsubw
SR
[u]intv8 va;
[u]intv8 vb(int8 b);
1R B8
[u]intv8 vc
Thee it B
¥ Va FI Vb Hnf N 8 AN 32 A 4 E (Bl 8 AL ENEiHy TR F A kAT
32 MLHIAE TSk, HUK 32 ALgh RORAER] Voo BAERA L, WP R 32 745 R E A
OX7fEEFERF; 2777 A2 N, JUPREXS BLFY) 32 A2 45 3 E D 0x8000,0000.

intv8 HIH AR IZ &

R4
simd_vucaddh —— 5 7 m) & KA s &
xF R e 4
vucaddh
SH N
[u]intv8 va;
[u]intv8 vb(int8 b);
IR [E{E
[u]intv8 vc
ThEE UL
¥ Va fl Vb X RLIT 16 A 16 A7 7540 (5 8 A LB b T 17 8E0 75|
HEAT 16 SLBIA RS0, BUEK 16 AL RORAER] Voo 45 F 774 B, MR 16 frgh R
BN OXTIEE /A T, PR R 16 A245 R E N 0x8000.,

RH 4

simd_vucsubh —— G 7525 [n] & [ M AR is
xF R e 4

vucsubh

SH U
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[u]intv8 va;
[u]intv8 vb(int8 b);
IR [E{E
[u]intv8 vc
ThEE UL
¥ Va fl Vb X RLIT 16 A~ 16 A7 7850 (5 8 S LB b T I 8E0 75|
HEAT 16 SLBIA RS, HUK 16 AL RORAER] Voo 45 F 74 B, MR 16 frgh R
BN o7 /74 T, PR B 16 A245 R E N 0x8000.

R4
simd_vucaddb —— 75 17 A & F LA NIZ 5
Xt L4
vucaddb
SR
[u]intv8 va;
[u]intv8 vb(int8 b);
1R [E]48
[u]intv8 vc
Thee it B
44 Va B Vb oI 32 4 8 R4 MM (R 8 3 B He#b )40 B HEAT 8 LA 7 2 0,
HBUK 8 L4 R IRAF 2 Voo AR A LRE, MK R 8 A4 R By 0x7f; #5774 T,
VPR 3 B2 H) 8 A245 SR B 9 0x80.

R4
simd_vucsubb —— G 75 777 [n] & [ FRs
Xt L4
vucsubb
SRV
[u]intv8 va;
[u]intv8 vb(int8 b);
1R [El48
[u]intv8 vc
Thee it B
K Va Al Vb H06f B 32 A4S 8 Air 59 BB (Bl 8 7 32 BRI Kietb ) 73 Al HEAT 8 A2 AT 755 Uik,
HBUK 8 L4 R IRAF 2 Voo AR A LRE, MK R 8 A4 R By 0x7f; & 774 i,
VPR 3 B2 HE) 8 K245 R B 9 0x80.

R4

simd_vseleqw

intv8 H1% T2 &
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Xt L4
vseleqw
SRV
[u]intv8 va;
[u]intv8 vb;
[u]intv8 vc(int5 b);
1R [El48
[u]intv8 vd
Theg vt ]
X Va RN TIER S 0 BT T IUEGNS, AR AL, PR A& Vb XN 5o R
NV HR AL E, 75 UK R Ve B 776 3R (B0 g 5 7 57 R Frtte 1 ) 732 40
BN VA IR RNALE

R4

simd_vsellew
Xt RLE 4

vsellew
ZHUH

[u]intv8 va;

intv8 /N TFETiEFIEH

[u]intv8 vb;
[u]intv8 vc(int5 b);
1R [E]48
[u]intv8 vd
Thee it B
XF Va AT LR 0 BT/ T5 T HOAIN, & 2% an, MK & Vb X R 5
TR EA VA IR NALE, SN AR Ve XM 5 IR (B0 g 5 Az Bl He TR 7
BED BN Vd FIXTNALE .

R4

simd_vselltw
Xt RLE 4

vselltw
ZHUH

[u]intv8 va;

intv8 HI/NF ik iz &

[u]intv8 vb;

[u]intv8 vc(int5 b);
1R [El48

[u]intv8 vd

Thee vt o
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Xt Va FREADNTIRRS 0 #AT/D T LB, FaFmon, W A& Vb 4R 5 IR
BNV xR E 75 WK R B Ve X R 770 3R (B0 g 5 A 7 Bl Kltte T2 R 7 26 550
HN VA IR NALE

R4

simd_vsellbew
Xt RLE 4

vsellbcw
ZHUH

[u]intv8 va;

intv8 AL N 0 IEFIEH

[u]intv8 vb;
[u]intv8 vc(int5 b);
1R [E]48
[u]intv8 vd
Thee it B
XF Va PR FIC RGBT, 08 0, WK & Vb X FICRE A Vd 11X
RALE, BN FE Ve MBFFERE B0y g 5 Aar i Hue 758480 5N vd
(K30 WA B o

RH 4

simd_vlog intv8 [ 7] Ay 18 4 1s
xF R e 4

vlogzz

ZH U

77;

[u]intv8 va;
[u]intv8 vb;
[u]intv8 vc;
1R B8
[u]intv8 vd
Thee it B
¥ Va. Vb M Ve TR REE—AL, AR 3 AR kb, APIAL 16 BERIZHL 2z 1) 8
fr R mfE AL, BN Vd IR R Az

8.54 FRREBHEBEERE

¥ A
PN &P BR & B4 BAiE VRe (3R VR VRb VR
E[{E) av A% Cv
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simd vadds vadds + floatv4 floatv4 floatv4 /
simd_vsubs vsubs - floatv4 floatv4 floatv4 /
simd vmuls vmuls * floatv4 floatv4 floatv4 /
simd vmas vmas I hn floatv4 floatv4 floatv4 floatv4
simd vmss vmss e floatv4 floatv4 floatv4 floatv4
simd vnmas vnmas eIl floatv4 floatv4 floatv4 floatv4
simd vnmss vnmss B Ik floatv4 floatv4 floatv4 floatv4
simd vaddd vaddd + doublev4 | doublev4 | doublev4 |/
simd_vsubd vsubd - doublev4 | doublev4 | doublev4 |/
simd vmuld vmuld * doublev4 | doublev4 | doublev4 |/
simd vmad vmad e hn doublev4 | doublev4 | doublev4 | doublev4
simd vmsd vmsd e doublev4 | doublev4 | doublev4 | doublev4
simd vnmad vnmad Bk n doublev4 | doublev4 | doublev4 | doublev4
simd vnmsd vnmsd B e Ik doublev4 | doublev4 | doublev4 | doublev4
simd_vseleq vseleq PRES | TEEREL | VREA | TERES
simd_vsellt vsellt FAER | VREA | VRER | TREA | TREA
simd_vselle vselle VleEFER | VREA | TREA | TREA
simd_vcpys vepys PRES | TRELA | TRES |/
simd vepyse | vepyse | fF T #E L PRES | TRELA | TRER |/
simd _vcpysn vepysn PRES | TREL | TRES |/
simd vdivs vdivs CRFS floatv4 floatv4 floatv4 —
simd_vdivd vdivd PRk doublev4 | doublev4 | doublevd | —
simd_vsqrts vsqrts KPR floatv4 floatv4 - -
simd_vsqrtd vsqrtd KPR doublev4 | doublev4 — —
simd vfempeq | viempeq | 25Tt floatv4/do | floatv4/do | floatv4/do |

ublev4 ublev4 ublev4
simd_ viomple | veemple /J:? T | floatvd/do | floatvd/do | floatv4/do _

B ublev4 ublev4 ublev4

simd vfemplt | viemplt | /N HEE floatv4/do | floatv4/do | floatv4/do |

ublev4 ublev4 ublev4
simd vfempun | viempun | JEFF HEE floatv4/do | floatv4/do | floatv4/do |

ublev4 ublev4 ublev4

i

a) VRav. VRbv. VRev 73N E—. B, FE=A28, VRe HR[FEE;
b)  “—"RIRR N Z S ECE R

c)
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I A ik BRiL. SRINSRIE HSCRrs HAT R AT




RH A
simd_vaddd —— doublev4 [ ii%ia &
X RL TR 4
vaddd
SH UL
doublev4 va;
doublev4 vb;
IR B4R
doublev4
TheEe i EA
doublev4 KR INEIZH, 4 va F 4 4 double 77 s 50537 5 vb 11 4 4> double 7%
MBGHAT NGB E . TR B ik

R4

simd_vadds
Xt RLE 4

vadds
ZHUH

floatv4 va,

floatv4 vb;

floatv4 F)lNvEiz 5

1R B8
floatv4
Theg vt B
floatvd KA INEIZEH, ¥4 va 11 4 A float V7 55505515 vb W 1) 4 4 float V7 AUAUH
s . AT« 775 B k.

R4
simd_vsubd —— doublev4 {1512 5
Xt L4
vsubd
SRV
doublev4 va;
doublev4 vb;
1R [El48
doublev4
Thee it B
doublev4 R [FIIEIZ 5, ¥4 va T 4 A double T 25451 5 vb (¥ 4 4> double ¥
RAECHATREE R . AT DA< RS B
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R4

simd_vsubs
Xt RLE 4

vsubs
SRV

floatv4 va;

floatv4 vb;
1R B8

floatv4
Thee it B

floatv4 KB FIIREEE, % va T 4 /) float V% SB35 vb i 4 4 float 1 15
WO AT IREE B . T DL B

floatv4 1212 &

R4
doublev4 FIINyEia 5

simd_vmuld
Xt RLE 4

vmuld
SR

doublev4 va;

doublev4 vb;
1R B8

doublev4
Thee it B
doublev4 KT {YFIEIZH, H4 va H1H 4 4 double ¥F £UHL4 515 vb H1H) 4 4 double IF

RO RIS AT DL B B

R4

simd_vmuls —— floatv4 [FiNykig &
Xt L4

vmuls
SRV

floatv4 va;

floatv4 vb;
1R [El48

floatv4
Thee it B

floatvd R RILIEH, ¥ va 1) 4 A float V7 SE /375 vb TF ) 4 A float V5 14
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Hdtirsifia . a5 5 B .

R4

simd_vmad
Xt RLE 4

vmad
SR

doublev4 va;

doublev4 vb;

doublev4 [T & H

doublev4 vc;
IR B4R
doublev4
TheEe i EA
doublev4 KRR IIZH, K va F111 4 4 double 7 s EUAT vb H111 4 4~ double VF s %K
PAJ ve W) 4 AN RUEU AT RIS B . B DA o e 755 B e

ret = va*vb + vc;

R4

simd_vmas
Xt RLE 4

vmas
ZHUH

floatv4 va,

floatv4 vb;

floatv4 1INz &

floatv4 vc;
1R B8
floatv4
Theg vt B
floatv4 KB NZ 5, ¥4 va 1 4 A float 77 s EF1 vb 1) 4 A float 7% s LA K ve
H 4 ANF R B AT RRINE S . T AR < 15 B

ret = va*vb + vc;

R4

simd_vmsd
Xt RLE 4

vimsd
SR

doublev4 va;

doublev4 [z H
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doublev4 vb;
doublev4 vc;
1R [El48
doublev4
Thee it B
doublev4 SR [SfIFIZ S, H5 va ) 4 4 double ¥ s AT vb ) 4 > double ¥ %K

LA ve H) 4 DN R0 A REAT RIBGE 5 . AT DA * Rl /55 5 4k

ret=va*vb-vc;

R4

simd_vmss
Xt RLE 4

vmss
SR

floatv4 va,

floatv4 vb;

floatv4 [1] iz H

floatv4 vc;
1R B8
floatv4
Theg vt B
floatv4 RAYMIFRIFIZ S, K va TP 4 DEFE VBN vb T 4 DN R ve Rl 4 4

P RO BIHEAT RS 5. R DL A 45 5 5 ke

ret=va*vb-vc;

R4

simd_vnmad doublev4 [t e iz 55
Xt L4

vnmad
SRV

doublev4 va;

doublev4 vb;

doublev4 vc;
IR B4R
doublev4
TheEe i EA
doublev4 KA [\ niz 5L, ¥ va i) 4 > double V% UM vb H ) 4 4 double ¥ 4

S ve I 4 AT S BIHEAT OIS 5. 7T DL xR R B 4

ret = -va*vb + vc;
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R4

simd_vnmas
Xt RLE 4

vnmas
SR

floatv4 va,

floatv4 vb;

floatv4 [ 73R iz 5

floatv4 vc;
IR B4R
floatv4
TheEe i EA
floatv4 KR RIS, H va 1) 4 A float IF A EF vb H1[¥) 4 4> float ¥F A EL LK
ve ) 4 ANVF R B BT RIS B . BT LA e e S B

ret = -va*vb + vc;

R4
simd_vnmsd —— doublev4 ] 7 ez &
Xt L4
vnmsd
SR
doublev4 va;
doublev4 vb;
doublev4 vc;
1R [E]48
doublev4
Thee it B
doublev4 R (1 S e FIZ 5, K va 111 4 4> double ¥ RUEURI vb Hi1f) 4 4 double V¥ A5
BB ve TR 4 ANF S50 BUMEAT SOTRIE L. T LU e R 5 B 4

ret = -va*vb - vc;

RH 4

simd_vnmss —— floatv4 [¥] 77 3 il ic 5
xF R e 4

vnmss
SH N

floatv4 va;

floatv4 vb;
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floatv4 vc;
1R B8
floatv4
Theg vt B
floatv4 FSBU 51 RIHIZ L, H4 va (1 4 4 float V7 SUEUH vb HH 1) 4 /™ float V7 £UEL DA K
ve HHT 4 AN B0 AT ORIHAZ S . T A< Rt 155 8 ik

ret = -va*vb - vc;

R4
simd_vseleq
Xt L4
vseleq
SRV
doublev4/floatv4 va;
doublev4/floatv4 vb;
doublev4/floatv4 vc;

doublev4/floatv4 )% T ki A

IR B4R
doublev4/floatv4
TheEe i EA
FIWr doublev4/floatvd KAL) ZH va, WIRET 0, WARIE vb {H: IR E ve FIE.

R4
simd_vsellt
Xt L4
vsellt
SR
doublev4/floatv4 va;
doublev4/floatv4 vb;
doublev4/floatv4 vc;
1R [El48
doublev4/floatv4
Thee it B
FIWr doubleva/floatv4 SIS va, WIR/NT 0, WR[E] vb (1R IR AT ve I1E

doublev4/floatv4 [{)/NTik#izH

RH 4
simd_vselle —— doublev4/floatv4 /N T 55Tk FiaH
xF R e 4

vselle
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SRV
doublev4/floatv4 va;
doublev4/floatv4 vb;
doublev4/floatv4 vc;
1R [El48
doublev4/floatv4
Thee it B
FIKr doublev4/floatv4 KA ZHL va, WIHR/NTEET 0, MR vb HIME; R[] ve
1R -

R4

simd_vcepys
Xt L4

vepys
SR

floatv4 va;[doublev4 va;]

floatv4 vb;[doublev4 vb;]
1R [E]48

floatv4 [doublev4]
Thee it B

¥ RS, R EME S RS2 va FF S AL, HARE A vb o EdE .

floatv4/doublev4 [1#5 V1155

R4
simd_vepyse —— floatv4/doublev4 [1#5 V15 F 541
Xt L4
vepyse
SR
floatv4 va;[doublev4 va;]
floatv4 vb;[doublev4 vb;]
1R [El48
floatv4 [doublev4]
Thee it B
RS VAT SRR, R A P AT S AL AR A va B, HRE
vb L .

R4
simd_vcpysn

X RLTE 4

floatv4/doublev4 ¥ T 555 S i
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vepysn
SRV

floatv4 va;[doublev4 va;]

floatv4 vb;[doublev4 vb;]
1R [El48

floatv4 [doublev4]
Thee it B

VR IR S, IR BME A RS AL va RS AR RS, RN vb

o AR B8

R4
simd_vdivd
Xt L4
vdivd
SR
doublev4 va;
doublev4 vb;
1R [E]48
doublev4
Thee it B
doublev4 KM HFRIFEE, ¥ va P 4 4> double i £i¥73 7 5 vb 1] 4 > double iF

doublev4 HIREIEH

REHAT BRIRIB 5

R4

simd_vdivs
Xt RLE 4

vdivs
ZHUH

floatv4 va;

floatv4 vb;
1R B8

floatv4
Theg vt B

floatv4 R RIEIZH, ¥4 va ¥ 4 A float V7 55555 vb H 1) 4 A float V7 A5

floatv4 [HBRVEIZH

HodATRRIEE S

R4

simd_vsqrtd

doublev4 113KV 5 Rz H
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Xt L4
vsqrtd
SRV
doublev4 va;
1R [El48
doublev4
Thee it B
doublev4 KRRV T HRIZE, K va ) 4 4> double 7 mi %73 71 K-V 7 .

RH 4
simd_vsqrts floatv4 [R5 tRic 5
xF R e 4
vsqrts
SH N
floatv4 va;
1R B8
floatv4
Thee vt B
floatv4 KM RFITHEH, ¥ va T 4 4> float 3 mE 73 79 3K P J7 R

R4
simd_vfcmpeq doublev4/floatv4 )5 T thiia 5
Xt L4
vicmpeq
SR
doublev4/floatv4 va;
doublev4/floatv4 vb;
1R [E]48
doublev4/floatv4 vc
Thee it B
K Va Fl Vo Hb 6 REEE R 5 TC R EAT A T EUEG, A SRR A AL, PRE R0 R (2.0)
BN ve X BNALE, 5 IUPRE 0" E N ve X MALE .

RH 4
simd_vfcmple doublev4/floatv4 /N T35 T LU &
xF R e 4

vicmple

ZH U
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doublev4/floatv4 va;
doublev4/floatv4 vb;
1R [El48
doublev4/floatv4 vc
Thee it B
K Va 1 Vb R AR TR B AT N TR T LR, WORARAE AL, PR R0 5T

6 (2.00 HA ve BxTNALE, HUHREEO"EA ve KX R ALE .

R4
simd_vfemplt
Xt L4
viemplt
SRV
doublev4/floatv4 va;
doublev4/floatv4 vb;
1R B8
doublev4/floatv4 ve
Thee it B
K Va Fl Vo Hh 6 REEE R TC R EAT /N T HUE, A SRR A AL, PR R0 mifE (2.0)

doublev4/floatv4 /N HRiB A

B ve IR NALE, R0 5N ve XS BALE

R4
simd_vfempun
Xt RLE 4
vicmpun
ZHUH
doublev4/floatv4 va;
doublev4/floatv4 vb;
1R B8
doublev4/floatv4 ve
Theg vt B
K Va M Vb H B0 P A 50 R BEAT J0 A FUAE, IR S BGAL, IR R0 B (2.0)

doublev4/floatv4 BTG LBz B

B ve IR NALE, R0 5N ve XS RALE

8.5.5 SIMD 354

BRI He | BIE

SH VA
VRe GREI{E) | VRav VRbv VRev

simd_vinswn | vinsw | F[FEIEHA intv8 intv8 intv8 /
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n=(0,1,...,7)
simd_vinsfn — o floatv4/ | floatv4/
vinsf | ¥Z A M EFEA | floatvd/doublev4 /
n=(0,1,2,3) doublev4 | doublev4
simd_vextwn .
vextw | FlalEHEHL intv8 intv8 / /
n=(0,1,...,7)
simd_vextfn — o floatv4/
vextf | ¥Fri A EHEH | floatv4/doublevd / /
n=(0,1,2,3) doublev4
. floatv4/
simd vepyw | vepyw | FRIEHE I intv8 / /
doublev4
) — o floatv4/
simd_vepyf | vepyf | ¥FRiAIEFE DL | floatv4/doublev4 / /
doublev4
AR

a) simd_vinswn fl simd_vextwn H' n [FJHUE R E&Z 0. 1. 2. 3. 4. 5. 6. 7; simd_vinsfn
F simd_vextfn H n FUHUE R BEAZ 04 1. 24 3.

R4

simd_vinswn
Xt RLE 4

vinsw
SR

intv8 va;

THETTRAAIEH

intv8 vb;
1R B8
intv8
Theg vt B
K ¥ R A7 A7 FevallR640L (1 A A7 2 4 U BB O 320 7 38 4, B ARvb b thin. CHAE
NO~T) 4REILLTITE, HRIFIR [FUF ) 7 B A
ZAE SR B R 8 AN 1T, 43 A & simd vinsw0 . simd_vinswl . simd_vinsw2 .
simd_vinsw3. simd vinsw4. simd vinsw5. simd vinsw6. simd vinsw7, LLU:
ve=simd_vinsw2
FoRvalko4L K 77 A7 i 1% X 7 B e o 3240 7 B8, SR A B Avb 64 951X 324 1
FIuER, HBCHHIvbIRE 4 ve.

R #4
simd_vinsfn
Xt L4

vinsf

R AR RIAANIBE
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S

SRV
doublev4/floatv4 va;
doublev4/floatv4 vb;
1R [El48
doublev4/floatv4
Thee it B
o R A7 va (I 64 ALV mi B B vb i n CHRUE DY 0~3) FRERT 64 A1¥F AT
BRI 3R [ 3 37 T
%4 TSz Br B RiaAN 2 1, 435l & simd vinsfO. simd_vinsfl.simd_ vinsf2. simd vinsf3,

et

VCo

ve=simd_vinsfl(va,vb)

TR va fik 64 PLiF AR B AR vb 11 64: 127 3X 64 SL VT S0 ER, AT vb iR 145

R #4
simd_vextwn—— T/ B IGRIEHUSH
Xt L4
vextw
SR
intv8 va;
1R [E]48
intv8
Thee it B
¥ vahilin CHRUERN 0~7) $REM 32 fiFIoE, A 64 M fFas AT BNE

AN H B R A A A K 04 0, H A28 10 192 G0 N A E «

A 2 PR EXF R8N FE I, 43 Al s simd vextw0 . simd vextwl . simd vextw2 .

simd vextw3. simd vextw4. simd vextw5. simd vextw6. simd vextw7, LLUl:

ve=simd_vextw2(va)

Fn va lf] 64: 951X 32 ML TFICE, &N 64 M F 2 FHBEE N ve ik 64 17,

Horb ve & 192 A7 N BEAHE -

R4
simd_vextfn—— ¥ S| BTG R IEHUS H
Xt L4
vextf
SRV
doublev4/floatv4 va;
1R [El48
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doublev4/floatv4
Thee it B
1 va i nCHBUE Y 0~3)3RE 1 S 7 /B D 7 RUTER A H I35 /745 19<63:0>1 .
BEAR AT SEEL S ¥ R A D ¥ AR A
1% O SEbr EXF N 4 AN, 439052 simd vextfO.simd_vextfl.simd vextf2.simd vextf3,
tean:
ve=simd_vextfl(va)

FKon va ] 64: 127 X 64 LLIIF HICEAFN ve H1<63:0>H,

R4
simd_vepyw—— FHEIGRE NEH
Xt L4
Vepyw
SR
doublev4/floatv4 va;
1R [E]48
intv8
Thee it B
¥ va ik 64 £7 (175 77 2 A% N SR b 32 A48 8, SRR 8 M AH R T ZR ALLHT I
TRYEG N H KRS .

R4
simd_vepyf—— FAHEILRE IER
Xt L4
vepyf
SRV
doublev4/floatv4 va;
1R [El48
doublev4/floatv4
Thee it B
W va (it 64 A¥F s, EH 4 MHFEDTER, ARG E RSN H AR

8.5.6 BUEIBHBRIER & X

FeX 84 | B1E ce Lk
R [E{E ZH
simd set _intv8 /| TRAHE | 32*8 (a2 8 ™ int RAUEY
simd set uintv§ /| WME | 32*8 M E R | 8 /) unsigned int 2R
simd_set int256 | /| "RMA | 256 fir )\ ¥ 44 long
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simd set uint256 | /| WVE | 256 fi )\ 57 4 4 unsigned long
simd_set floatv4 /|| floatva HH 4 RS IE R
simd set doublev4 | / | "M | doublev4 %7 4 XU R
RH 4

simd_set_doublev4
xF RLFE 4

T
SH N
double a;

double b;

doublev4 R i 2R %L

double c;
double d;
IR B4R
doublev4
TheEe i EA
doublev4 JERU IR B, 4 4 1 double ZE A [ At 1% 34 B [ A B b
. doublev4 va=simd_set doublev4(1.0, 2.0, 3.0, 4.0);
va H B R X FE 1) :

4.0 3.0 2.0 1.0

255 0

R4

simd_set_floatv4
Xt RLE 4

T
SR

float a;

float b;

floatv4 IR AH K 4L

float c;
float d;
1R EE
floatv4
Thee vt B
floatv4 A FIMRAE R %0, W4 4 > float RA I BAR AL 1B M EAREH .
fl4n: floatvd va=simd_set floatv4(1.0, 2.0, 3.0, 4.0);
va HHRHE 2 XA .

4.0 3.0 2.0 1.0
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255

R4
simd_set_intv8 intv8 TG {E bR £k
Xt RLE 4
7
SR
int a;
int b;
int c;
int d;
int e;
int f;
int g;
int h;
1R B8
intv8
Theg vt B

intv8 SR IRAE BB %, # 8 A int AL B AR,
fl4n: va=simd set intv8(1,2,3,4,5,6,7,8);

va P E R IZ R
8 7 6 5 4 3 2 1
255

R #4

simd_set_uintv8 uintv8 T {E bR £k
PUPVE =

.
SH U

unsigned int a;
unsigned int b;
unsigned int c;
unsigned int d;
unsigned int e;
unsigned int f;

unsigned int g;
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unsigned int h;
IR [E{E
uintv®
ThEE UL
uintv8 7Y IR BB, ¥ 8 4 unsigned int 7Y [ K dE 4% 6 B A B AR B
. va=simd_set uintv8(1,2,3,4,5,6,7,8);
va R X
8 7 6 5 4 3 2 1

255 0

R4

simd_set_int256
Xt RLE 4

x
ZHUH

long a;

int256 Mt {E 2R A

long b;
long c;
long d;
1R [E]48
int256
Thee it B
int256 KA RAE R 2, K 4 A long BB R EIR AL LR BB EF .
l4n: va=simd set int256(1,2,3,4);
va T IR :

4 3 2 1

255 0

R4

simd_set_uint256
Xt RLE 4

7
SR

unsigned long a;

uint256 MRAH B8 %1

unsigned long b;

unsigned long c;
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unsigned long d;

IR [E &
uint256

ThRE UL
uint256 257 (K IRAE B 5, ¥ 4 4 unsigned long 2R [ ¥ A% 8 51 [ AT B
BU: va=simd_set uint256(1,2,3,4);
va HHE R IR

4 3 2 1
255 0

8.5.7 ¥ RBREK)ITEI R

s oo | s ZH
BRI 84 | 1k BRI | 2%
simd fprint_intv8 / FTED | / FILE*, intv8
simd_fprint uintv8 / FTED |/ FILE *, uint8
simd fprint_int256 / FTED | / FILE*, int256
simd fprint uint256 |/ FTED | / FILE *, uint256
simd fprint_floatv4 |/ FTED | / FILE*, floatv4
simd_fprint_doublev4 | / FTED | / FILE*, doublev4
simd print intv§ / FTED |/ intv8
simd_print_uintv8 / FTED | / uintv8
simd_print_int256 / FTED | / int256
simd_print uint256 / FTED | / uint256
simd_print_floatv4 / FTED | / floatv4
simd print_doublev4 |/ FTED | / doublev4
RH 4
simd_fprint_intv8 intv8 4T B[ 3| 30
PUPVE =
T
SH N
FILE *file;
intv8 va;
1R EE
T
Thee vt B
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intv8 A1) EHE LA 8 A int (1)IEZNFT EL S file Ho
Bl va=simd_set intv8(1,2,3,4,5,6,7,8);
simd_fprint_intv8(stderr, va);
FTENI &5 R X -
8, 7, 6, 5, 4,3,2,1]

R4
simd_fprint_uintv8 uintv8 ¥ E[ | 4
Xt L4
7
SRV
FILE *file;
uintv8 va;
1R [El48
7
Thee it B
uintv8 A [ EHE DL 8 A int [ 2NFT D SCAF: file .
. va=simd_set uintv8(1,2,3,4,5,6,7.8);
simd_fprint uintv8(stderr, va);
ITEN A R I FE I -
8, 7, 6, 5, 4,3,2,1]
R4
simd_fprint_int256 int256 ] B[ 2 304
Xt L4
7
SR
FILE *file;
int256 va;
1R [El48
7
Thee it B

int256 KA HHE LA 4 4> long 1T 9T B 2 SCAF file e
Bl va=simd_set int256(1,2,3,4);
simd_fprint_int256(stderr, va);
ITEN 4 2R I FE I -
[ 0x4, 0x3, 0x2, 0x1 ]
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R4

simd_fprint_uint256 uint256 T EQ 3| 3L
Xt RLE 4
7
SR
FILE *file;
uint256 va;
1R B8
7
Theg vt B
uint256 FEAL AR LA 4 A long [T AT D E) ST file e
Bl va=simd_set uint256(1,2,3,4);
simd_fprint_uint256(stderr, va);
ITEN 45 R 2 KRR -
[ 0x4, 0x3, 0x2, 0x1 ]

RH 4
simd_fprint_floatvd —— floatv4 ] E[J 3| 3C {4
xF RLFE 4

7
ZHUH
FILE *file;
floatv4 va,
1R B8
7
Theg vt B
floatv4 SR EHE LA 4 A float 17 2U4T B 2 S04 file o
Blhn:  va=simd_set floatv4(1.0,2.0,3.0,4.0);
simd_fprint floatv4(stderr, va);
ITEN A R I FE I -
[3.0, 4.0, 2.0,1.0]
R4
simd_fprint_doublev4 doublev4 ] E[1 | 304
Xt RLE 4
T
SR
FILE *file;
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doublev4 va;

1R B8
T
Thee it B
doublev4 KA (¥ 44 LL 4 4~ double [T 2FT E1 2 STAF file .
. va=simd_set doublev4(1.0,2.0,3.0,4.0);
simd_fprint_doublev4(stderr, va);
ITEN A R I FE I -
[4.0, 3.0, 2.0,1.0]
R4
simd_print_intv8 intv8 ¥ E[1 2| b %5
Xt L4
7
SR
intv8 va;
1R B8
7
Thee it B
intv8 SRR LA 8 A int (AT EI 2 B
. va=simd_set intv8(1,2,3,4,5,6,7,8);
simd print_intv8(va);
ITEN A R I FE I -
8, 7, 6, 5, 4,3,2,1]
R4
simd_print_uintv8 uintv8 ¥ EI 2| jE %5
Xt L4
7
SRV
uintv8 va;
1R B8
7
Thee it B

uintv8 A ) EHE UL 8 /1 int [ NFT ED 2 b5
. va=simd_set uintv8(1,2,3,4,5,6,7.8);

simd_print_uintv8(va);

ITEI 45 R X PR -
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8, 7, 6, 5, 4,3,2,1]

R4
simd_print_int256 int256 1 E[1 21| b %5
Xt RLE 4
7
SR
int256 va;
1R B8
7
Thee it B
int256 KM 15 L 4 4> long BT 09T BN 2 B
Bl va=simd_set int256(1,2,3,4);
simd_print_int256(va);
ITEN 45 R 2 KRR -
[ 0x4, 0x3, 0x2, 0x1 ]
R4
simd_print_uint256 uint256 1 E[ 2| 5 %5
Xt RLE 4
7
ZHUH
uint256 va;
1R B8
7
Thee it B
uint256 A A L 4 A long FITE 0T BN 2 bR %
Bl va=simd_set uint256(1,2,3,4);
simd_print_uint256(va);
ITEN A R I FE I -
[ 0x4, 0x3, 0x2, 0x1 ]
R4
simd_print_floatv4 floatv4 F] E[ 1| 5f %
Xt RLE 4
T
SR
floatv4 va;
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IR [E{E
7
ThEE UL
floatv4 S EHE LA 4 A float 17 2U4T B 2 B
Blhn:  va=simd_set floatv4(1.0,2.0,3.0,4.0);
simd print_floatv4(va);
FTENIR 45 SR X FE :
[3.0, 4.0, 2.0,1.0]

R4
simd_print_doublev4 —— doublev4 ] E[1 | 5 %%
Xt L4
7
SRV
doublev4 va;
1R [E]48
7
Thee it B
doublev4 SR ¥ 44 UL 4 4~ double R AT BN 2 b 4 -
. va=simd_set doublev4(1.0,2.0,3.0,4.0);
simd_print_doublev4(va);
ITEN A R I FE I -
[4.0, 3.0, 2.0,1.0]

8.6 ZHZLY RARBERHE . ZHEXEF
8.6.1 fHHHIRFSULEA

VRav: #— M HESH

VRbv: % - ANAESH

VRev: =AM MRS

VRe: [a) &k [HH

Rbv: LfF5KERRE, —KH TR Rk
Va: — Bt A7 bk P S £

fp: FILE*RAY 147 &

8.6.2 FEN/FFEBIEREENX

I 32 4% R (R N 3R A 5 0 3, DL 8.5.25
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8.6.3 ERREBHEEREIDO

?&iﬁSIMDJ‘éﬁ? A SN 32 B H m) BN B Aris A, AFE R A fa Fis AR 24
IIBKIR A, BFARIR A a7 47 4 RIS B ok =X
Fs B 4 FAakR | LA SR W R
B IEE BAEG
1 | vaddw Va, Vb/#b, Vc | 0x1a.00 0x1a.20 | FM&E
2 | vsubw Va, Vb/#b, V¢ 0x1a.01 0xla.21 = AER=R
3 | vsllw Va, Vb/#b, Vc | 0x1a.08 0xla28 | FlRIEZEALE
4 | vsrlw  Va, Vb/#b, Ve | 0x1a.09 0xla29 | FrRIEZELE
5 | vsraw  Va, Vb/#b, Vc 0x1a.0a Oxla.2a FrEERAEE
6 | vrotlw Va, Vb/#b, Ve | 0xla.0b Oxla2b | FRIEEH A
7 | vaddl  Va, Vb/#b, Vc Ox1la.0e Oxla.2e K F | =
8 | vsubl  Va, Vb/#b, Ve | Oxla.0f Oxla.2f | KFMEK
EEelEE
N ER R 84 BiE ZHEH
1R B {E VRav VRbv
simd vaddw | vaddw + 32#8 [ | 32*Q MR ARA | 328 [MEAKA
simd_vsubw | vsubw - 32#8 [ | 328 MR ARA | 328 [MEARA
simd vandw | vlog2x & 32%8 [l | 32%8 [ RA | 32*Q mE KA
simd vbicw | vlog2x CE 32#8 [ | 32*Q [ EARA | 32*8 [MEARA
simd_vbisw | vlog2x \ 32#8 [ | 328 MR ARA | 328 [MEARA
simd_vornotw | vlog2x g gk 32#8 [ | 32*Q [ EARA | 328 [ EAKA
simd vxorw | vlog2x A 32#8 [ | 32*Q [ EARA | 328 [ EAKA
simd veqvw | vlog2x &% 32*Q [ IR | 32#8 MR ARAL | 32*Q [ mISA
simd vrotlw | vrotlw | {EIEFE | 32*Q [MIEARA | 32*8 [AIE A | 32*8 A E I
simd_vsllw vsllw << 32*Q [ IR | 32#8 MEARAL | 32*Q [ mIEA
simd_vsrlw vstlw >> 32*Q [ IR | 32*8 MEARAL | 32*Q [
simd_vsraw vstaw | EHARLGFE | 32*8 [mEIA | 32*8 MR | 32*8 [MERA
simd_vaddl vaddl + 64%4 [ BRI | 64%4 M BRI | 64%4 [ EEH
simd_vsubl vsubl - 64*4 [ | 64*4 AR | 64*4 [ RIS
simd_sllow sllow | ZHAK int256 int256 int/1it8
simd_srlow stlow | BHALF int256 int256 int/1it8
Wi :

a)
b)

e Btz Ah, Hopts

Z4 VRav Al VRbv 7] PL/Z intv8 B uintv8 K7,

HE=ANBAEE (vsllw, vsrlw, vsraw) 1,
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ZH VRvb 1] LS 0-31 3R 5
A HIZ %5 VRvb # A DL 8bit IS BI%L, R~ VRav A 32




Fr#RFAZ L B B0 AT FH L R #R4

c) Y VRav 2 LfF5EAE, simd vsral 47T simd_vsrll.

d) TEZFERS, simd vaddw. simd vsubw. simd vsllw. simd vsrlw. simd vandw.
simd_vbisw. simd vxorw. simd vaddl. simd vsubl #{A] LA AT N E B IFRR,
AN D53 FH PN 5 eR A

R4

simd_vaddw intv8 HINNVE
Xt L4

vaddw
SR

[u]intv8 va;

[u]intv8 vb(int8 b);

IR [E{E
[u]intv8 //intv8 AL (1%
ThEE UL
intv8 RAIMI YL, 4 va 1 8 A int ZRBL R ALELAE > B 5 vb K 8 A int ALK

R E o 8 RLSLBIAL b AN 7T DU “+ 47 55 B i

R #4
simd_vsubw intv8 [RIE
Xt L4
vsubw
SR
[u]intv8 va;
[u]intv8 vb (int8 b) ;
1R [E]48

[ulintv8 //intv8 7 ek
ThEE UL
intv8 AL, 4 va K 8 A int ZRBL R ALELAE ) A5 vb K 8 A int ALK A

R HE o 8 RLSLBIAL b AR, 7T DU 455 B

RH 4

simd_vandw intv8 [R5
xF R e 4

vandw

ZH U

[u]intv8 va;
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[u]intv8 vb (int8 b) ;
1R [El48
[u]intv8
Thee it B
intv8 KBRS, ¥ va T 8 /> int BB HHE /0 7] 5 vb T 8 4 int BB
BRI e 8 LS BB b AT BB A WM& R 5 B ik

R4

simd_vbicw
Xt RLE 4

vbicw
SR

[u]intv8 va;

[u]intv8 vb (int8 b) ;

intv8 &2 54

1R B8
[u]intv8
Thee vt B
intv8 R 59, ¥ va P 8 A int BRI L YL 4 7 5 vb ) 8 A int 8T
(R A Bl 8 AL RI %Y b AT SAkis . AT UMl & HI“~"FF 5 B . il4n:
ve = simd_vbicw(va,vb);Z T

vc =va & (~vb);

R4

simd_vbisw intv8 12 4R 5K
Xt L4
vbisw
SR
[u]intv8 va;
[u]intv8 vb (int8 b) ;
1R [El48
[u]intv8
Thee it B
intv8 KA AR EL, K va T 8 A int KA EHRE 30 5 vb TH I 8 A int KAL)
RV e 8 L7 RV H b AT E R EGESH. AT LU R S B R

R4
intv8 12 4 5 E

simd_vornotw

X RLTE 4
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I
SRV
[u]intv8 va;
[u]intv8 vb (int8 b) ;
1R [El48
[u]intv8
Thee it B
intv8 KA AREAE, #F va I 8 A int KRR EERIEARE 7305 vb ¥ 8 A int KA
A RE R B 8 AL ENH b BT S ARIE S . T LUME PRI~ RS B . il
ve = simd_vornotw(va,vb);Z /1 T

vc =va| (~vb);

R4

simd_vxorw
Xt RLE 4

VXOIW
ZHUH

[u]intv8 va;

[u]intv8 vb (int8 b) ;

intv8 {32 5 5 5)

1R B8
[u]intv8
Theg vt B
intv8 KA 4 B, B va K 8 A int AL ALEAR /5 vb 1 8 4 int KA
1 A K B 8 A 7 BN b BEAT R S BOS B . T U <A RS B

R4

simd_vsllw intv8 KI5 /2 %
Xt RLE 4
vsllw
SR
[u]intv8 va;
int/1it5 b;
1R B8
[u]intv8 //intv8 ZE A ()18 4R 72 75
Theg vt B
intv8 KA FE, 4 va I 8 A int KA PRI HITEE LK, BERTAL
<0”4h 78, WU ALHIALEARA, B b IR 5 ALeiE SLENV B E o AT DU << #F
TR,
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R4

simd_vsrlw
Xt RLE 4

vsrlw
SR

[u]intv8 va;

int/1it5 b;
1R B8

intv8 24

[u]intv8 //intv8 KRB HR A4 75
ThEE UL
intv8 KAV AR, i va PRI 8 A int KA ARG AT AR, BB
FH“07%h 78, PUANERE AL A BOHEF], B b Ak 5 A7 5 A ar BEE ik e o w] DA R «>>
Fro B, ARSI, GRBIESCRAM S, W vsraw $84, WRZ TS
B, A vsrlw 854

R4
intv8 AL 12

simd_vsraw
Xt RLE 4
vsraw
ZHUH
[u]intv8 va;
int/1it5 b;
1R B8
[u]intv8 //intv8 K FIH AL 5
Theg vt B
intv8 KRB AL, K va I 8 A int RAPEAKIEIHITEELE, BERTA
F«0”%b 7, UABREAL AL B, 1 b TR AR 5 ALeaE 5 A7 7 RIEOE o AT U T <>>
5. > S HINE, MBRREBCRART S, AR vsraw 389, WERE TS
1, Ap vsrlw $54 .

R4
intv8 12 2 %%

simd_veqvw
Xt RLE 4

veqvw
SR

intv8 va;

intv8 vb (int8 b) ;
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1R B8
intv8
Theg vt B
intv8 KA AR SER, B va 11K 8 A int ALK ALELIR AT vb 1) 8 4 int ALK HE
IR 8 RLILBI AL b 70 I N A% AL SRR (B0, 45 RRAF 2R B{E

R4

simd_vrolw intv8 FIIEH /2%
Xt L4
vrolw
SRV
[u]intv8 va;
int/lit5 b;
1R [El48
[u]intv8
Thee it B
intv8 KRG L FE, H va I 8 A int KA PRI AT LR, BHRTAL
MR AL AN TS, DU ERE AL A BOH A, B b AR 5 A2E 5 G732 B KR 5E

R4

simd_sllow
Xt RLE 4

sllow
ZHUH

[u]int256 va;

intb; (lit8b)
1R B8

[u]int256

Theg vt B
Kvarposefr A/ s, MG <01 7E, AL A Kt bR 8 AL B8z 37 R HU# 52
LRGN Ve,

int256 M2 /L%

R4

simd_srlow
Xt RLE 4

srlow
SR

[u]int256 va;

intb; (lit8b)

int256 M2 HA %

151



1R [E{E
[u]int256
Thee vt
Fevah2sei B4R A %, B AHCOHR, BALAEH bR AL 5807 37 B £ &
ZHRE5AVet.

R4
simd_vaddl —— &7\ &Nk
Xt RLE 4
vaddl
SR
[u]int256 va;
[u]int256 vb(int8 b);
1R B8
[u]int256
Thee it B
¥ Vaivbrhaeafi K5 (E8ALILEIEb) 73 AR RIAR I, 45 R EORAT BV erhoxs N7 & .

R4
simd_vsubl —— K7 [ &L
Xt L4
vsubl
SR
[u]int256 va;
[u]int256 vb(int8 b);
1R [E]48
[u]int256
Thee it B
¥ Vaivbrhaeafi K5 (E8ALILENEb) 7 AR N AH IR, 45 R EORAT BV erhoxs N7 E .

R4
simd_vlog2x PR intv8 #AEH W] HE A I8 I

Xt L4
vlog2x

ZH U

int n;

[u]intv8 va;
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[u]intv8 vb;
1R A
[u]intv8 //intv8 27 1) A E #4318 42 5
ThEE v
PEAS intv8 AR AT MBI, I n KA IEE, 4 va PR 8 A int S84
(B RUKHE 5 vb I 8 A int ST R RO AT IR AR B 5

R4

simd_vlog3x
Xt RLE 4

vlog3r
ZHUH

int n;

=A™ intv8 HAEE A O] E AP R IE

[u]intv8 va;
[u]intv8 vb;
[u]intv8 vc;
1R A
[u]intv8 //intv8 Y [ m] E 44 18 15 5

Theg vt B
= intv8 RABRARA Al EAZARIEZE, 1% n (ZEEAE, 5 va. vb. ve HI 8

A~ int SRR BEAVER AT RIS 5

8.6.4 FRREBHEEREIEO

K FH 7 BE B e A h% TR 5 SIMD B E 5 A3 17 4%, W R s

s & & % 1E 5 # R
1 | vadds Va, Vb, Vc 0x1a.80 SP ¥ s [ &
2 | vaddd Va, Vb, Vc 0xla.81 DP 7% st [) &
3 | vsubs Va, Vb, Vc 0x1a.82 SP % i 7] 53
4 | vsubd Va, Vb, Vc 0x1a.83 DP % 5[] & 3
5 | vmuls Va, Vb, Vc 0xla.84 SP % i ] 5 e
6 | vmuld Va, Vb, Vc 0x1a.85 DP % 5[] & 7fe
7 | vdivs Va, Vb, Vc 0x1a.86 SP % s [ R
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8 | vdivd Va, Vb, Vc 0x1a.87 DP % 55 [ 2 R

9 | vsqrts Vb, Ve 0x1a.88 SP V% pi ) &P AR

10 | vsqrtd Vb, Ve 0x1a.89 DP 7% g M &P 7 R

11 | vfempeq Va, Vb, Ve 0x1a.8c T A BT H L

12 | vfcmple  Va, Vb, Vc 0x1a.8d T A B /N TR T A
13 | vfemplt  Va, Vb, Ve Oxla.8e I A BN T HER

14 | vfcmpun Va, Vb, Vc Oxla.8f 7 R A AN HE T LR
15 | vepys Va, Vb, Vc 0x1a.90 I ) A LR

16 | vepyse  Va, Vb, Ve 0x1a.91 T A B DU 5 AR L
17 | vepysn  Va, Vb, Vc 0x1a.92 T A B DU 5 1) S b

K ARG HEE AT 5 SIMD 255438

11 %%, W FERPR:

P55 B 4 ¥ 1E g # R
1 | vmas Va, Vb, Ve, Vd 0x1b.00 SP % s [ = I i
2 | vmad Va, Vb, Ve, Vd 0x1b.01 DP % 5[] & Fe i
3 | vmss Va, Vb, V¢, Vd 0x1b.02 SP ¥ ki [ & 3 ik
4 | vmsd Va, Vb, Ve, Vd 0x1b.03 DP ¥ 55 1] 5 e i
5 | vamas Va, Vb, Ve, Vd 0x1b.04 SP % s ) & 57 T i
6 |vnmad  Va, Vb, Vc, Vd 0x1b.05 DP ¥ 55 ] = 57 e i
7 | vomss Va, Vb, V¢, Vd 0x1b.06 SP ¥ ki [F] & 47 e I
8 |vnmsd  Va, Vb, Vc, Vd 0x1b.07 DP ¥ 55 7] & 671 Tfe ik
9 | vseleq Va, Vb, Ve, Vd 0x1b.10 T RLIA) B A T 07 SR A )
Ik
10 | vsellt Va, Vb, V¢, Vd 0x1b.12 T RUIA) BN T 07 SR A )
Ik
11 | vselle Va, Vb, Ve, Vd 0x1b.13 T LR RN T2 T 0" 5k A
FIWr I 1% %
R 53 IFMIBHEEERE
S
N ER R a4 BiE VRe (R[E]
VRav VRbv VRcv
=®)
simd_vadds vadds + floatv4 floatv4 floatv4 /
simd_vaddd vaddd + doublev4 doublev4 doublev4 /
simd_vsubs vsubs - floatv4 floatv4 floatv4 /
simd_vsubd vsubd - doublev4 doublev4 doublev4 /
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PR o AW 26 AR G T

simd_vmuls vmuls * floatv4 floatv4 floatv4 /
simd_vmuld vmuld * doublev4 doublev4 doublev4 /
simd_vdivs vdivs K2 floatv4 floatv4 floatv4
simd_vdivd vdivd Fri% doublev4 doublev4 doublev4
simd_vsqrts vsqrts PR floatv4 floatv4 floatv4
simd_vsqrtd vsqrtd PR doublev4 doublev4 doublev4
simd_vfcmpeq | vfempeq E R floatv4/ floatv4/ floatv4/ /
simd_vfcmple vicmple | /NTET doublev4 doublev4 doublev4 /
simd_vfcmplt vicmplt INF R floatv4/ floatv4/ floatv4/ /
simd_vfcmpun | vfcmpun T R doublev4 doublev4 doublev4 /
simd_vcpys vepys 558 1 floatv4/ floatv4/ floatv4/ /
Gind v VEainEFE DL | doublev4d | doublev4 | doublevd
PSS VY e /
. T s IR E 4 DL floatv4/ floatv4/ floatv4/
simd_vcpysn vepysn R R /
simd_vmas vmas e hn floatv4 floatv4 floatv4 floatv4
simd_vmad vmad e m doublev4 doublev4 doublev4 doublev4
simd vmss vmss e ik floatv4 floatv4 floatv4 floatv4
simd_vmsd vmsd eI, doublev4 doublev4 doublev4 doublev4
simd_vnmas vnmas 13 i floatv4 floatv4 floatv4 floatv4
simd_vnmad vnmad 13 doublev4 doublev4 doublev4 doublev4
simd vnmss vnmss 1 3 I, floatv4 floatv4 floatv4 floatv4
simd_vnmsd vnmsd 1 3 Il doublev4 doublev4 doublev4 doublev4
simd vseleq vseleg floatv4/ floatv4/ floatv4/ floatv4/
doublev4 doublev4 doublev4 doublev4
simd_ vsellt vsellt Py floatv4/ floatv4/ floatv4/ floatv4/
doublev4 doublev4 doublev4 doublev4
floatv4/ floatv4/ floatv4/ floatv4/
simd_vselle vselle doublev4 doublev4 doublev4 doublev4

i

d) ZmFERT, simd vadds- simd vsubs.simd vmuls.simd vaddd.simd vsubd.simd vmuld.
simd_vdivs. simd_divd. simd vmad. simd vmas. simd vmsd. simd vmss. simd vnmad.
simd_vnmas. simd vnmsd. simd vnmss B DAFEATRT R (38 AT R AR, AN 18 F A

e) J AR IS i) B AL 1 A B R /b Bt 4 P 2% A1 )

f) 17 A HERIR 2 S HEAL T LA floatvd 3% doublev4, JR[FI{E 5241 VRbv 5§
VRev FIHHE AR .

Q) 7F B4k simd vseleq. simd vselne. simd vsellt. simd vselle. simd vselgt.
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simd vselge A1F A4F 54 D1 simd vepys. simd vepyse. simd vepysn )5 0] A&
floatv4 1 doublev4, R[FMEZ%YH Rbv A .

R4

simd_vadds
Xt RLE 4

vadds
ZHUH

floatv4 va;

floatv4 vb;

floatv4 F)lNvEiz 5

1R B8
floatv4
Theg vt B
floatv4 KA INEIZE, ¥4 va 11 4 A float V7 55505515 vb W 1) 4 4 float V7 AUALH
FinEIE S . AT« 775 B k.

RH A
simd_vaddd —— doublev4 [ iz &
X RL TR 4
vaddd
SH UL
doublev4 va;
doublev4 vb;
IR B4R
doublev4
TheEe i EA
doublev4 KR INEIZH, 4 va F11 4 4 double 77 s 50537 5 vb 11 4 4> double 7%
MBGHAT NGB E . TR B ik

R4

simd_vsubs
Xt RLE 4

vsubs
SR

floatv4 va;

floatv4 vb;
1R B8

floatv4

floatv4 [1)IR% 1S 5
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Theg vt B
floatvd A IRGEIZ 5, HF va 1) 4 A float ¥F s 53 il 5 vb Hi1K) 4 A float ¥ 5

W AFIREE . T DL

R4
simd_vsubd —— doublev4 {1512 5
Xt L4
vsubd
SR
doublev4 va;
doublev4 vb;
1R [E]48
doublev4
Thee it B
doublev4 KA [FIEIEZ 5L, K va ) 4 4 double ¥F fiE7) 75 vb H1H) 4 > double ¥

RABHATRRIE S . W DL/ B e

R4

simd_vmuls —— floatv4 [ IeiLI2 5
Xt L4

vmuls
SR

floatv4 va;

floatv4 vb;
1R [El48

floatv4
Thee it B

floatvd R IRILIEH, ¥ va 1) 4 A float V7 S E /375 vb HH ) 4 A float 75 14

Hodtrsifia . a1 5 B .

R4

simd_vmuld
Xt RLE 4

vmuld
SR

doublev4 va;

doublev4 vb;

doublev4 [z H
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1R [E]48
doublev4
Thee it B
doublev4 KTIMITILIZE, 4 va i) 4 /> double 1 AHSM 515 vb 1) 4 4 double iF
VR AT TRV B, AT DL R

R4

simd_vdivs
Xt RLE 4

vdivs
ZHUH

floatv4 va,

floatv4 vb;

floatv4 [HBRVEIZH

IR B4R
floatv4
TheEe i EA
floatvd KA IBRIFIZ S, #F va Tl 4 A float 17 2507 5l 5 vb ) 4 4 float ¥ 54
HOdATBRIEIE 5 . AT AR5 5 B e
RH A
doublev4 []FRi%iz &

simd_vdivd
Xt L4
vdivd
SR
doublev4 va;
doublev4 vb;
1R [El48
doublev4
Thee it B
doublev4 KM HFRIFEE, ¥ va P 4 4> double i 1% 7 5 vb 1] 4 > double iF
RAECHATRRIZE R . ATV fF 5 B i

R4

simd_vsqrts floatv4 [R5 HR1c 5
xF R e 4

vsqrts
SH N

floatv4 va;

floatv4 vb;
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1R B8
floatv4
Theg vt B
floatvd ZRBIFRT 7RIS H, K va 1) 4 A float 7 s 05 5 5 vb H1 1) 4 A float
RB AR IR

R4

simd_vsqrtd
Xt RLE 4

vsqrtd
ZHUH

doublev4 va;

doublev4 vb;
1R B8

doublev4
Thee it B
doublev4 KA IR T HRIZE, K va 115 4 A double ¥ 870 7 5 vb #1174 4> double

R R ITR

doublev4 113K F 5 fRiz 5

R4
simd_vfcmpeq
Xt L4
vicmpeq
SR
doublev4/floatv4 va;
doublev4/floatv4 vb;
1R [El48
doublev4/floatv4 vc
Thee it B
o vaFilvb i (56 L A5 ) 876 3 AT 58 T LU, W 26 A i ar, WPRE R0 rifE (2.0
ENVCHIX NAE, 15 WP 0”5 Ave xS M A E .

doublev4/floatv4 45T LBz 5

R4

simd_vfemple
Xt RLE 4

vicmple
SR

doublev4/floatv4 va;

doublev4/floatv4 H]/N 2T LB H
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doublev4/floatv4 vb;
1R [E]48
doublev4/floatv4 vc
Thee it B
Kevaivbr (R0 NIFE A A B 0 R BEAT /N TS T LU, WS L, PR AR <0 mifl
(2.00 G AVl NALE, 75K FE<0" 5 AveKxf Bz E .

R4
simd_vfemplt
Xt L4
viemplt
SR
doublev4/floatv4 va;
doublev4/floatv4 vb;
1R B8
doublev4/floatv4 ve
Thee it B
o vaBilvo i 156 L A5 ) 8 76 3 AT /N T LRI, W 26 A i ar, PRE R0 rifE (2.0)
FNVCIX AL B, 5N E0™ 5 Ave S BALE .

doublev4/floatv4 B/ T LBz &

R4
simd_vfempun
Xt RLE 4
vicmpun
ZHUH
doublev4/floatv4 va;
doublev4/floatv4 vb;
1R B8
doublev4/floatv4 ve
Theg vt B
Hvaflvb R LT A1) 70 R EAT 07 LU, A SR SR A o, K AE07 i s (2.0)
FNVCIIX AL B, 5 N E0™ 5 Ave S BALE .

doublev4/floatv4 BTG LBz B

R4

simd_vcepys
Xt RLE 4

vepys
SR

floatv4/doublev4 [)#2 U1 5=
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floatv4 va;[doublev4 va;]
floatv4 vb;[doublev4 vb;]
1R [E]48
floatv4 [doublev4]
Thee it B
R RS, R EME S RS2 va FF S AL, HARE A vb o EdE .

R4
simd_vcpyse —— floatvd/doublev4 {135 UL 7575 15 £
Xt L4
vepyse
SR
floatv4 va;[doublev4 va;]
floatv4 vb;[doublev4 vb;]
1R [El48
floatv4 [doublev4]
Thee it B
RS VAT SRR, IR BHE P AT S AL AR A va 0B, HRE

vb R -

R4

simd_vcpysn
Xt L4

vepysn
SR

floatv4 va;[doublev4 va;]

floatv4 vb;[doublev4 vb;]

floatv4/doublev4 ¥ T 755 S i

1R [El48
floatv4 [doublev4]
Thee it B
VR ULRE T S, IR BME A RS AL va RS AR RS, RN vb

o AR B8

R4

simd_vmas
Xt RLE 4

vmas

SH U

floatv4 1INz &
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floatv4 va;
floatv4 vb;
floatv4 vc;
1R B8
floatv4
Theg vt B
floatv4 ZRAYFIFRINIZ S, K va TP 4 A float 7 HU vb 11 4 4> float 5 RiKL LA ve
H 4 ANF R B AT RRINE S . T AR < 175 B

ret = va*vb + vc;

R4

simd_vmad
Xt RLE 4

vmad
ZHUH

doublev4 va;

doublev4 vb;

doublev4 [T NG H

doublev4 vc;
IR B4R
doublev4
TheEe i EA
doublev4 KA [FRIIEH, F va F11 4 4 double F s EUAT vb H111 4 4~ double VF s %K
PAJZ ve W) 4 AN RUEU AT RIS B . W DA o e 755 B e

ret = va*vb + vc;

RH 4

simd_vmss floatv4 ] Ffe iz 5
xF R e 4

vmss
SH N

floatv4 va;

floatv4 vb;

floatv4 vc;
1R B8
floatv4
Theg vt B
floatv4 SRR MIIRIFIZ S, K va TP 4 DEFE BN vb T 4 DN R ve Rl 4
VRO BT TR B, T LU R B B i,
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ret=va*vb-vc;

R4

simd_vmsd
Xt L4

vimsd
SR

doublev4 va;

doublev4 vb;

doublev4 [z B

doublev4 vc;
1R B8
doublev4
Theg vt B
doublev4 KA [FTRIGZEE, ¥ va T 4 4 double 1% SECHT vb T 4 4 double 1% Ak
L ve G 4 AT AN BT TRIRE S . A AR A 5 B

ret=va*vb-vc;

R4
floatv4 [ 73R iz 5

simd_vnmas
Xt RLE 4

vnmas
ZHUH

floatv4 va;

floatv4 vb;

floatv4 vc;
1R B8
floatv4
Theg vt B
floatv4 R AR INIZ L, B va 1T 4 > float ¥F SR vb H 1K) 4 A float 7% 4 UL %
ve HE) 4 NF AR AT GO IE S . Al BLR <R R R RS B 4

ret = -va*vb + vc;

R4

simd_vnmad doublev4 [ 1 e iz &5
xF R e 4
vnmad

ZH U

doublev4 va;
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doublev4 vb;
doublev4 vc;
IR B4R
doublev4
TheEe i EA
doublev4 FAI gl iz 5L, ¥ va F i 4 4 double 3% AR vb FH ) 4 4 double ¥F £
LA ve W 4 AN AU AT RIS S . W DL o I Rl RS B

ret = -va*vb + vc;

R4
simd_vnmss —— floatv4 [1] 7RIS 5
Xt L4
vnmss
SR
floatv4 va;
floatv4 vb;
floatv4 vc;
1R B8
floatv4
Thee it B
floatv4 B[ FFIRIZH, B va 11 4 A float ¥F AUEUFT vb 1 4 A float 7 R4 A K
ve ) 4 ANEF R B BT TORIBIE . AT AT e A S B

ret = -va*vb - vc;

R4
simd_vnmsd —— doublev4 ] 7 ez &
Xt L4
vnmsd
SRV
doublev4 va;
doublev4 vb;
doublev4 vc;
1R [El48
doublev4
Thee it B
doublev4 ZE R (1 S TfeIRIZ 5, K va 11 4 4> double ¥ rUEURI vb Hi1f) 4 4 double IF 55
BB ve TR 4 ANF SOE0r BIMEAT SOTRIE L. T LU e R 5 B 4.

ret = -va*vb - vc;
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R4

simd_vseleq doublev4/floatv4 155 T ik Hriz 5
Xt L4
vseleq
SR
doublev4/floatv4 va;
doublev4/floatv4 vb;
doublev4/floatv4 vc;
1R [E]48
doublev4/floatv4
Thee it B
HIKT doublev4/floatva KIS va, WIRZET 0, WIRIE] vb HI{E; IR E] ve HIE-

R4

simd_vsellt doublev4/floatv4 [I/N T ik HEiz 5
Xt L4
vsellt
SR
doublev4/floatv4 va;
doublev4/floatv4 vb;
doublev4/floatv4 vc;
1R [El48
doublev4/floatv4
Thee it B
FI¥r doublev4/floatvd KM IS4 va, G1FR/NT 0, TR [E] vb FIME: 75 R A ve HIE .

R4
simd_vselle —— doublev4/floatv4 /N T2 T ik $ia 5
Xt L4
vselle
SRV
doublev4/floatv4 va;
doublev4/floatv4 vb;
doublev4/floatv4 vc;
1R [El48
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Thee vt o

doublev4/floatv4

FIWr doublev4/floatv4 KA ZHL va, WIR/DNTZET 0, WERE vb MIME; AIERE ve

IE -

8.6.5 BIFEREERE IO

P w4 FEaER | LEBWER R
=] PAERS AR
1 | VINSW Ra, Vb, #c, Vd — 0x1b.20 FEILREA
2 | VINSF Ra, Vb, #c, Vd — 0x1b.21 FRAEICRIAA
3 | VEXTW Va, #c, Rd — 0x1b.22 IR IC RS
4 | VEXTF Va, #c, Rd — 0x1b.23 17 R G R HE
5 | VSHFW Va, Vb, Re, Vd 0x1b.26 — FIREICR B
6 | VSHFF Va, Vb, Rcl#c, 0x1b.27 0x1b.28~2f | FmEILRIEL
vd
*£ T7-4 FEIBHERERE
S
W R B4 | Bk X
VRe GREI{E) | VRav VRbv VRev

simd_vinswn

vinsw | F A E A intv8 intv8 intv8 /
n=(0,1,...,7)
simd_vinsfn — o floatv4/ | floatv4/

vinsf | V%A n &3 A | floatv4/doublev4 /
n=(0,1,2,3) doublev4 | doublev4
simd_vextwn

vextw | F A HEE intv8 intv8 / /
n=(0,1,...,7)
simd_vextfn — o floatv4/

vextf | V%A R &I | floatv4/doublev4 / /
n=(0,1,2,3) doublev4
simd_vshuffle | vshfw | [ &R intv8 intv8 intv8 int8

— s floatv4/ | floatv4/
simd_vshuffle | vshff | V% siA&EIRBHE | floatv4/doublevd int8
doublev4 | doublev4
PR
1) simd_vinswn A1 simd vextwn F' n FJHUE X EER 0. 1. 2. .... 7, simd_vinsfn #I

simd_vextfn *' n FIHUE A

e 0. 1. 2. 3;
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IR

R4

simd_vinswn FrHETTRHALBH
xF RLFE 4
vinsw
SH N
intv8 va;
intv8 vb;
1R B8
intv8
Thee vt B
K A A A valll32 i 84, B AAvbrh Hn CHRUENO~T) fRE32fM F o0 E, AR
=1 ) A R )
R TS bR EXT R8N T, 43 ) & simd vinswO . simd vinswl . simd_vinsw2

simd_vinsw3, simd vinsw4, simd vinsw5, simd vinsw6, simd vinsw7, LLUd:

ve=simd_vinsw2 (va, vb)

Forvalk64 47 I 27 A7 2 A% U F BRI B 0 N 320 28, AR5 B ARvbIr)64: 951X 324711

FouE, HBCHIVbIR A Zve.

S

R4
simd_vinsfn
Xt RLE 4
vinsf
ZHUH
doublev4/floatv4 va;
doublev4/floatv4 vb;

R AR TRIAANIBE

IR B4R
doublev4/floatv4
TheEe i EA
W75 A28 va fik 64 7% s B0 4% vb H i n (A RUEA 0~3) 4853211 64 A17F 5T
2H 3R (R T R
%4 T S2BR B 4 A2, 2905052 simd vinsfO.simd_ vinsfl.simd vinsf2.simd vinsf3,

et

VCo

ve=simd_vinsfl(va,vb)

TR va fik 64 PLiF AR B AR vb 11 64: 127 3X 64 SL VT S0 ER, HRHTIN vb iR R4

RH 4
simd_vextwn—— T/ EICRIEHUSH
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xF RLFE 4
vextw
SH N
intv8 va;
1R B8
intv8
Thee vt B
¥ vartlin CHRUIEN 0~7) FREM 32 fiFItER, &N 64 frafraits N F S
A B R ARG 64 A, HIEFAAA 1 E 192 AL A BEAHE .
2 SEBR EXFN 8 MBI, 0 AlE simd vextw0. simd vextwl. simd vextw2.
simd vextw3. simd vextw4. simd vextw5. simd vextw6. simd vextw7, LLul:
ve=simd_vextw2(va)
For va ] 64: 953X 32 fLIFICER, &N 64 fLarf7ae i NI FBEE N ve 1IL 64 4,
Forbrve 1 192 f2 N AEAE -

R4
simd_vextfn—— ¥ [ B G R IEHUS H
Xt L4
vextf
SR
doublev4/floatv4 va;
1R [El48
doublev4/floatv4
Thee it B
1 va il nCHBUE Y 0~3)3RE M S 7 /B D 7 RUTER A H I35 /745 19<63:0>1 .
BEAR A T SEHL S ¥ R D ¥ A SR A
A SRR XN 4 AN, 4 )52 simd vextfO.simd_vextfl.simd vextf2.simd_vextf3,
kL.
ve=simd_vextfl(va)

FKon va ] 64: 127 X 64 LLIF HICEAFN ve H1<63:0>H,

R4
simd_vshuffle
Xt RLE 4
vshfw
SR
a. TR EITR IR

TR R TR R
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intv8 va;
intv8 vb
int8 Rc
b3 s ) B TG R TR R
doublev4/floatv4 va;
doublev4/floatv4 vb
int8 Re/#c
IR [E{E
a. 7 BT R IR
intv8
b.iF s ) B TG R TR R
doublev4/floatv48
ThEE UL
a. FHETRIELE
IR [EHE T J\AS 32bit FI%CH Va 1 Vb 2535, Va 7 573530 4 4> 32bit, Vb i iidEiE 4 /4
i€ 32bit, FARUATEEIHH Re i
Re [1<30:28>F5 H vd [{]<255:224>K H Va B &
Re [11<26:24>45 ) vd [11<223:192>% E Va {7 B
Re [1<22:20>F8 H vd [1<191:160>K H Va A &
Re <18:16>#8 Hi vd 1]<159:128>K H Va i &
Re 1<14:12>48 H vd 1<127:96>K H Vb I &
Re 1<10:8>F7 th vd [11<95:64>k H Vb I &
Re f1<6:4>F5 i vd [1)<63:32>K H Vb A &
Re [f1<2:0>F8 i vd [1J<31:0>kK H Vb AL E
Va/Vb HIALE (0~7) & X9, Va/Vb 73l HARX AT 8 A 32bit, L E A 0 Foms 04
32bit ([31:0]), MKIKAEHE,
ZNAE
intv8 va,vb,vd;
int rc = 0x12345670;
vd = vshuffle (va, vb, rc).
B e s EMIS, vd 1 8 AN 32bit 43 Al KR T
0x1: va %6 1 14> 32bit;
0x2: va 56 2 14> 32bit;
0x3: va %6 3 14> 32bit;
0x4: va 156 4 14> 32bit;
0x5: vb [FE5 5 4> 32bit;
0x6: vb [FE 6 1> 32bit;
0x7: vb [FE5 7 4> 32bit;
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0x0: vb [P 0 > 32bit.
b. FARMETTREL
IR [EE R PYAS 64bit (9% H Va Fl Vb 2538, Va 757253 Vd 19 2 4N 64bit, Vb 5734
H Vd 1) 2 MK 64bit, FARUWAZEIE H Re/te 19
Re/#e (<7:6>48 H vd [1)<255:192>K H Va [ E
Re/#e I<5:4>45 1 vd 1<191:128>3k H Va I B
Re/#e [I<3:2>45 H vd (I<127:64>3K F Vb I &
Re/#te [I<1:0>45 H vd [1)<63:0>K H Vb AL E
Va/Vb IR E (0~3) & N, Va/Vb 73 il H AR FLE) 4 A 64bit, ALE N 0 RRxE 04
64bit ([63:0]), MKIKFEHE,
Al DASE RO 2R 5 5
doublev4 va,vb,vd;
vd = simd_shuffle(va, vb, 8’b01111000)
B R EEMG, vd 19 4 A 64bit 43 ARV T va [958 14> 64 LR, va 55 3 4> 64bit,
vb HI55 2 4> 64bit, vb KI5 0 4> 64bit.

8.6.6 AL REFEM

FizEEdZosEREZE X, W 9.5.6.
8.6.7 ViR fE#s I BREED

KU A A s IV 7] JFR R FR BT B BB B 2, Fh4%%

P B 4 B 1E G # R

1 |vldr  Va,disp(Rb) 0x24 MR EBAE i ds LD —ANH&E (256 f) FFAT
g

2 | vlde  Va,disp(Rb) 0x2c MJE At #s LD — A mE (256 f7) I3
g

3 | ldder  Va, disp(Rb) 0x27 IR 2 LD — AN BURS FE 7 A el K 7
(64 £r), WATHEY &, REiT)

4 | lddec  Va,disp(Rb) 0x2f MRRAEAE S LD — N RUKE B IF e K 7
(64 £r), HATHEY &, REH)

. SH i B
FEX 84 BIE
VRav Rbv
simd_loadr vldr RNFFATT it int* long*,double*
simd loadc vlde RNFFHN F it int*,long*,double*
simd_loader ldder | A, VRIFAT T | ¥ EREM int* long*, double*
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simd _loadec lddec | AN FRIHF I | T REA int* long*, double*

PiEH: 29 Rbv & int * 8{ long *35MUAY, VRav 7] PL/Z intv8 BY int256, Rab & double *
FKARF, VRav HfE/E doublevd KA. WA FlRRAUAILED, ifatd s

R4
simd_loadr T RBRINFT

Xt L4
vldr

SR
a) intv8 RAIMHEN
[u]intv8 va;
[unsigned] int *addr;[[unsigned] long *addr;] //intv8 JE 7 (1125 N
b) int256 KAFIEEAN
[u]int256va;
[unsigned] int *addr;[[unsigned] long *addr;] //int256 ZE& (1125 N
¢) doublev4 2RI N
doublev4 va;
double *addr; //doublev4 Z5HY 3 N\

1R [E]48
a) intv8 RAIMHEN
[u]intv8 //intv8 ZEAY 125 N
b) int256 KRR
[u]int256va; //int256 27 [ N
¢) doublev4 2RI N
doublev4; //doublev4 ZEAL )R N\

Thee it B

PRBAMEEN, H 32 7 KB HHE NES NAF X AR — A EAE S, Jf

BEATAT) 4k

RH 4
simd_loadc T RN
xF R e 4
vlde
SH N
a) intv8 RAIMHEN
[u]intv8 va;
[unsigned] int *addr;[[unsigned] long *addr;] //intv8 JE 7 (1125 N
b) int256 KRR
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1R [E]48
a) intv8 RAFIIEAN
[u]intv8//intv8 AU (2= N
b) int256 KRR
[u]int256va; //int256 27 [ N
¢) doublev4 ZEARI %N
doublev4; //doublev4 ZEAL )R N\
Thee it B
PR, B 32 71K ot NS 3 A7 X P N 31— A [ AR
BEAT BT 4 -
R4
simd_loader PrRERR N mEY RIFTT
Xt L4
ldder
SR
a) intv8 RAIMHEN
[u]intv8va;
[unsigned] int *addr;[[unsigned] long *addr;] //intv8 JE 7 (1125 N
b) int256 KRR
[u]int256 va;
[unsigned] int *addr;[[unsigned] long *addr;] //int256 ZE A (1125 N
c) doublev4 ZEARIF%E N
doublev4 va;
double *addr; //doublev4 25 AU 3 N\
1R [El48
a) intv8 RAIMHEN
[u]intv8 //intv8 ZEAY 125 N
b) int256 KAFIEEAN
[u]int256 va; //int256 25 R [y N
c) doublev4 ZEARIF%E N
doublev4; //doublev4 ZEAL )R N\
Thee it B

[u]int256 va;

[unsigned] int *addr;[[unsigned] long *addr;] //int256 ZE& (1125 N

c) doublev4 ZKEIUfIAE N
doublev4 va;
double *addr; //doublev4 Z5HY 3 N\
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PIRERMPZE NI . WA R 3 — D XU L LB 7 (64 A1), [ 5 2 [3) &
WAFAE Va A XU L R R B AL B, FFEATAT R 4

R4

X RLTE 4

ZH U

1R B8

Thee vt o

simd_loadec

Iddec

a) intv8 RAIMHEN

[u]intv8 va;

PRERAIRN . MY I 3%

[unsigned] int *addr;[[unsigned] long *addr;] //intv8 S )25 N

b) int256 ZRAHIEEN
[u]int256va;

[unsigned] int *addr;[[unsigned] long *addr;] //intv8 S )25 N

¢) doublev4 KA fFHE N
doublev4 va;
double *addr; //doublev4 ZEFI )% N

a) intv8 RAIMHEN

[u]intv8 //intv8 7 [ A

b) int256 KRR

[u]int256 va; //int256 ZRAI )3 N
¢) doublev4 2RI N
doublev4; //doublev4 2B [13E N

PIRERMPZE NI . WAFE SRR 3 — D XU L B 7 (64 A1), [ 5 21 [A)
FAFAE Va A XU L R R B AL B, FFEAT AR 4

8.6.8 I EEREID

SKHUZH N FAT  [R 5138 5% O [R) A RE B 38 15

P & 4 wFEEER | SLEEER # R

= ¥ 1E g B e

1 |[getr Va 0x2d.00 — AT A G2 hf

2 |getc Va 0x2d.01 — LA (E 52 1

3 | putr  Va, Rb/#dest 0x2d.02 0x2d.12 7] [A)47 H A ia FAZ ik 5L
4 |putc  Va, Rb/#dest 0x2d.03 0x2d.13 7] [F %) H A5 is BAZ 0k 2
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. S8
F X B4 BiE
VRav Rbv
simd_getr getr AT IAE G2 pf P ERR
simd_getc getc B ST PR A
. I [ 47 H bz FAZ O X int,unsigned int,
simd_putr putr " ¥ ERR
e long,unsigned long
7] [7] %71 H bRz Ji% O int,unsigned int,
simd_putc putc o ¥ ERR §
e long,unsigned long

Y 1D AT (B EBAELE N, b RN I R A A AR R . @S 22 — AN FIFO
Mg, JFHRAREENEE. wREEZATMIEE. 2) mET (EED EHR
BHEZ O RIEHEE, BOREE RN EFAHEGEE . PUT W LU R R 3R 8E, 4
I H AR 7 20— AN . Rb I 4 A7 20, o Rb[3] (Eifdest[3]) i@ 5 AT,
0 IR S SR, ) Rb[2:0] (Ei#dest[2:0]) J&—A 3 frHARSI A&, 1R~ HiriaHE
a5 24 Rb[3] (mi#dest[3]) N 1 KRR #&#E, Z0E Rb[2:0]47.

R4
simd_getr BRAT IEAE S
Xt RLE 4
getr
SR
a) intv8 RAIMHEN
[u]intv8va;
b) int256 KRN
[u]int256 va;
¢) doublev4 KA fFHE N
doublev4 va;
d) floatv4 ZEAIEEN
floatv4 va;
1R B8
a) intv8 AR AN
[u]intv8va;
b) int256 KRN
[u]int256 va;
¢) doublev4 2RI [F %N
doublev4 va;
d) floatv4 ZEAIEEN
floatv4 va;
Thee it B
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PATIEE T, B P IR EF AR, S ATER .

R4
simd_getc BRAT I8 AE S
Xt L4
getc
SR
a) intv8 AR AN
[u]intv8va;
b) int256 KRN
[u]int256 va;
c) doublev4 ZRIUfIAE N
doublev4 va;
d) floatv4 ZEAIEEN
floatv4 va;
1R [El48
a) intv8 AR AN
[u]intv8va;
b) int256 KRN
[u]int256 va;
c) doublev4 ZKEIUfIAE N
doublev4 va;
d) floatv4 ZEAIEEN
floatv4 va;
Thee it B

BIEE S, BRI ESEA A EF AR, ST ERR

R4

simd_putr ] [F47 H bris iz ik 3
Xt RLE 4

putr
SR

a) intv8 AR

[u]intv8va;

b) int256 KRN

[u]int256 va;

c) doublev4 ZEARIF%E N

doublev4 va;
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d) floatv4 ZERIFIEEN

floatv4 va,

IR [E{E
a) intv8 AR AN
[u]intv8va;
b) int256 KRR
[u]int256 va;
¢) doublev4 ZERIFEE N
doublev4 va;
d) floatv4 ZERIFIEEN
floatv4 va,
ThEE UL
8 [FAT b B ARG F AR O R IR, B 56 N Ia) R A A AR TE A . PUT W) BLASOR fdR AR
BUTRRRAE, )RR B AR B0 — NI . Rb K 4 ALE R Hod Rb[3] (Eitdest[3])
NIBAERANL, A 0 B FRom s A, ) Rb[2:0] (Ek#dest[2:0]) & —4> 3 A7 H bsfr ) &,
FeoR HARIZEZ 05, 24 Rb[3] (Ei#dest[3]) N 1 B EoR #E#/E, Z0% Rb[2:0]17.

R4
A [Fl 47 H A A% LI 5L

simd_putc
Xt RLE 4

putc
ZHUH

a) intv8 KA N

[u]intv8va;

b) int256 KRR

[u]int256 va;

c) doublev4 ZEARIF%E N

doublev4 va;

d) floatv4 ZERIFIEEN

floatv4 va;
1R B8

a) intv8 AR

[u]intv8va;

b) int256 RAFIEEAN

[u]int256 va;

c) doublev4 ZEARIF%E N

doublev4 va;
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d) floatv4 ZERIFIEEN
floatv4 va,
TheEe i EA
8 [F) 51 b H RS FAZ O R IR, B T N Ia) R A AR AR TE . PUT W) BLASOR fidR AR
BUTRRRAE, )RR B AR T 20— AE . Rb K 4 A2F %G e Rb[3] (Ei#dest[3])
NIBAERANL, A 0 I FRom 5T A, ) Rb[2:0] (Ek#dest[2:0]) & —4> 3 A7 H bsfr ) &,
FeoR HARIZEZ 05, 24 Rb[3] (Ei#dest[3]) N 1 B FoRT #H#/E, Z0% Rb[2:0]17.

8.6.9 MEERREFEM

FF B 4 FREEN | LEHAER # R
i B 1E 5 PR
1 | selldw Va, Rb, #c, Vd — 0x00.10 F R EEFEREA
B R £ B4 BIE X ZHEY
VRe GREE) | VRav | VRbv VRev
simd_selldw | selldw | FHEICEHIHA inive (VRev=0 intv8 Int * int
A 20
simd_lookup | selldw | F[H&EICERFREL / intvs Int * intv8
R
1) simd_selldw H' VRev HIME R UK 3 A7 28, 24 VRev A28 0 B, VRA TGk [H14E ;
2) simd_lookup IR [H{E E# 5 A Vrev ik .
RH 4
simd_selldw—— F[HEIEFENEZEH
xF RLFE 4
selldw
SH N
intv8 va;
intv8 Rb;
Int3 #c;
1R EE

intv8 (c=0 I %0)
ThEE UL
R¥fE#e, M Va F8HIH 8 NEN M FEE 14, 5 Rb F i HhhkAR 0, 32115 W LDM
Ml SR 57 ) LDM, #4251 32bit X4l 5 AN 256b 2 P AH N AL B o 4 SR#e 79 3700,
Vi ] LDM 25 35 2> fERE 4 256b 2P 45 R 5 1l Vd.
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R #4

simd_lookup——# 3£, SERVYR T RIEFRANIEH
Xt L4

selldw
SH U

intv8 va;

intv8 Rb;

intv8 vc;

1R B8

Thee it B
A8 SR ERIEL
simd_selldw (va,b,7);
simd_selldw (va,b,6);
simd_selldw (va,b,5);
simd_selldw (va,b,4);
simd_selldw (va,b,3);
simd_selldw (va,b,2);
simd_selldw (va,b,1);

ve=simd_selldw (va,b,0);

8.6.10 ¥ BRAIMIFITEN R

iz S H RO Y R AT EN R L, W 8.5.7.
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FNAE HIR S B EIFERIPE
9.1 it gprof TR G {44k

AFTE A CPU2000 Fr#ERE 7 A A (13 m PR 168.wupwise 1F 91 1. 168 SLHL ) /2
BTG5, AR H Fortran77 95 1M, A 2100 A7ARRSAN 23 MRS Seda 4
#K H reference ML (CPU2000 F 5 KA A B RS AT, M- 642 40y 1GHz )
SW 26010 iz S %0t 1 o

AN [ (1 AR e TGS F e 1 1 B A 6 A [ () s ), FRATT 1 5 SR H-02 F1-03 3 191 43 ) 9 3

BEIPAT I [ 40T
-02 568.91s
-03 480.02s

IR, £-03 gmiEMiE P IR s m 1-02, XKML T-02, -03 {11591 25 £ 2
TR T E 2 . AR, A IR RRE TR RE— i o, AR B AL 1] AT A
BT A B T S SO R R R B Rk, AR E F TS R AR AR AL A R i — P Tt
168.wupwise HIVERE, FRAT 00 20 E SRHL EE 22 75 5 04T 75 T B A5 R

gprof T B BEME AR 4 (i 2 AT B 75 5K o FRATTAE G I TN -pg 3B 30T, 2 P AT 45 AR ) it
S NS A SRR TR S B “gmon.out” XA, SRJE gprof HtRENSE L H b ST AN
gmon.out SCAFIREGE FEPAT IS 8], I F2 I RS — R VR T AT A T S B .

FTHFRATR H-03 —pg & FHi4a %% 168.wupwise B@L, A A H AR U wupwises

HR AT 175 AT -

time -p ./wupwise > wupwise.out

PATHS A 1249.59s, Hiz ) £ gmon.out A4, EEFHW T4,

gprof wupwise gmon.out

RIS Bf e AT BV R 15 2

Flat profile:

Each sample counts as 0.000976562 seconds.

% cumulative self self total

time seconds seconds calls s/call s/call name

51.41 267.10 267.10 155648000 0.00 0.00 zgemm _

21.99 381.36 114.26 603648604 0.00 0.00 zaxpy_
7.40 419.79 38.43 933888000 0.00 0.00 Isame_
6.02 451.08 31.29 214528306 0.00 0.00 Zcopy
3.06 466.99 15.91 155648000 0.00 0.00 gammul_
2.96 482.38 15.38 603648604 0.00 0.00 dcabsl_
1.38 489.57 7.19 512301 0.00 0.00 zdotc_
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1.28 496.23 6.66 155648000 0.00 0.00 sudmul_
1.19 502.39 6.17 39936075 0.00 0.00 zscal_
0.84 506.74 4.35 1024077 0.00 0.00 dznrm?2
0.72 510.47 3.73 152 0.02 1.65 muldeo_
0.71 514.18 3.70 152 0.02 1.65 muldoe_
0.00 519.55 0.00 1 0.00 516.49 MAIN__
0.00 519.55 0.00 1 0.00 0.00 init_
0.00 519.55 0.00 1 0.00 0.22 phinit_

TN -pg ETEHATH 2 TIRZ, X &R AP ESAT R ZA MR E L EPATE
S, JHEE T — ], TS gprof Guit H HUFE AT B 1] 519.55s L EE R 26 Y 480.02s g
—

gprof FTENHISE — 3 i S A R BRI A &R, sl T R B0 H E b a4
Oy AL TR R BT 5 B E 43 b, B4 muldoe A H su3mul , su3mul A zgemm X453
£ AT TE ) 60% .

Call graph (explanation follows)
granularity: each sample hit covers 4 byte(s) for 0.00% of 519.55 seconds

index % time self children called name
0.00 516.49 1/1 main [2]

[1] 99.4 0.00 516.49 1 MAIN__ [1]
0.00 502.29 152/152 matmul [3]
0.17  13.59 1/1 uinith [13]
0.00 0.22 1/1 phinit [23]
0.02 0.20 1/2 rdphi_ [22]
0.00 0.00 301/512301 zdotc [14]
0.00 0.00 77/1024077 dznrm2_[16]
0.00 0.00 452/603648604 zaxpy_ [9]
0.00 0.00 154/214528306 zcopy_ [11]
0.00 0.00 75/39936075 zscal [15]
0.00 0.00 1/1 init_ [28]

<spontaneous>

[2] 99.4 0.00 516.49 main [2]
0.00 516.49 1/1 MAIN_ [1]
0.00 502.29 152/152 MAIN__ [1]
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[3] 96.7 0.00 502.29 152 matmul_[3]
373 247.43 152/152 muldeo_[6]
3.70 247.43 152/152 muldoe_[7]
0.00  0.00 152/603648604 zaxpy_[9]
0.00  0.00 152/214528306 zeopy [11]

3.33  152.77 77824000/155648000 muldeo_ [6]
3.33  152.77 77824000/155648000 muldoe_ [7]

[4] 60.1 6.66 305.53 155648000 su3mul_ [4]
267.10  38.43 155648000/155648000 zgemm_ [5]

267.10  38.43 155648000/155648000 su3mul_[4]
[5] 58.8 267.10  38.43 155648000 zgemm_ [5]
3843 0.00 933888000/933888000 Isame_ [10]

NTFRAIM T . BB zgemm (5 F T AT SEI 51%, £ —ANEEMRE, &
H—/N g%y, L zaxpy, zcopy, lsame, dcabsl, 23 BIBEH TR Z Ik, AT LA EHEAT]
VE RPN BRI R IE, LU R SOR R aY . DR, FRATT 75 ZAkgm B gt — Sk 2 Ml otk
FE 4 BEIN I\ -ipa LB I5, g 45 5L AR08 20 AT I R [A) (1) %% PR A5 5., JFARHE X 245 B — 2L ki 4K
WK, B2 R .

FETRILATR FH-03 -ipa 26 TUE B 2 BEUAT , INF[A] 0 295.52s, PERETRTE 1 38.4%. 244K,
AT DARR R B A B 2 R e AR T, LN {E-O3 -ipa IR, FRATTAT LUk
Tii-LNO:pf ahead=3, 1Z%iEIH T B HU AIPE BT, IXFEPRAT I (0] L4 R0 3 279.83s. 75 B
B, AR MRAG R I & ARk — E R s FHIERE . AT I AT m] R B AR R,
MR PE RS, 3 75 2R ARG DL R AR 4T

9.2 debug Fix

NT AR, SWCC Fi 23R 4E T 4F debug 8 D15 BRI SR P Al UAE T «-g”
IR GR BE— e BFIRSCHE, IXFEBENEAE H ARRD b PR IR TR 2, R ER M B R
T VRSO R ) —BRAE, AT SE R REMRBANGHEE R RS T RS HORE F
(B, XSRS BI%E dwarf %K, I BACRR gdb IR .

WRAKECR A I 2 AR, AT LR -00 Fil-g iE i 1. 448 FH-00 LT, -g
T ERIAST I .

9.3 MARMIBHEERILIE

IRy P AR A BRI RO AR B, IR A AT R AR TT RE AL T 45 21 ek U A 45 2R
N, SWCC & A 1 ] LUR A AL BOR A UG AL A2 B AL T, 73752
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-trapuv | -Wuninitialized | —zerouv

I -trapuv BEWAT R A AE AT AR 40 97 s AE R (NaND, [ BE ik CPU Ul B & 7
MARBE NI RS, Bandoin, wk SR, B, SKRIESZ, SKOPITIRALHBGEFAESE . 4
FAEARSUS, BRI E, JHRE SRR, XA A USR] A -trapuy 8 006
JiBbrEAR E, B AR A KL alloca() 7 BC I N A7 HUERZAE . xS 42 R A8 &, Fortran H
() 2> L DL K 28 b5 2 malloc() 73 B 1) N A7 kT 3L

I -Wuninitialized 8845 & H A2 B A W4t AOIR & (5 B, W R4 H]-Wno-uninitialized
HETH, U 1 A% AN R B AE R

HIi-zerouv FHTHEH P REF PARVIGHHIARREE 0. EHZETNEFERESA — A
FFEE o IR WSC T R bR A i, A DA A R Y alloca() 73 BC N A7 HLhE s XS 4 )R A2 i,
Fortran 7 ) 23 H: b DL N 28 pR 0 malloc() 73 BC H P A7 sk To 230 .

9.4 FRHIFFSHIEIILIE

FRA A EC s KN BE L 2GB,  HL i Fortran 2 L ANSE L C AR S 25 5l 450y, —
H#H TXANERE O Ii-memodel=medium JEIRT ), Z 0 24k FTHA9E S

relocation truncated to fit: R_Alpha PC32

X} Fortran 1M1 5 , WA LI KN A I 2GB, WA A] DA E# g AT o 4500,
7] LA F-OPT:reorg_common &I, ZEIREWHE A LT 2GB Y B 1358 7 70 24 H R K
N AFHIEL, e R 4L 2GB HITE N .

L H-03 5i-Ofast B, 1ZIEBHEBRINATIT A Wi2R-02 B 5 I 2% i T e % 2
PEIEHf, TM-03 8i-Ofast 4uiFdhix, W] LLi{E-OPT:reorg_common &I . [FIFE, i
F-memodel=medium i 5Tt ] DLk FAH [F] A0 A0 0R -

9.5 #C4m

FH P AEAE I dm sy, BT ) 25 A7 28 s BN 24 AR I SW 26010 38 545 A% O 1) 547
RN SW 26010 iz HAEHIZ OEE 32 ANE M Aa M 32 NF A fias, BrERrk GP,
SP, ZERO ZF17#%, F /Il g BE W% {58 FH 1Y) 8 i BT k37 A7 28 B B0 2 /T 29 s

9.6 f{EF-ipa #N-Ofast EIN

Un A FH -ipa 3 I0T, DU I TF 46 A R0 SCAFR I AS A2 B IE R )0 STAF, B AT T 4 TPA
FF U F P AR i ek B e ) — (5 B, XS oK T TPA 28 R BRI ARE

LG, 4 FH-ipa SR, A2 BB .0 SCEFA N b -ipa G I — A2 58 —im4m e, MM
A A AR . G R B a TR A R SO (EL Nt libfoo.a), WA ZIRAIE . SCHFH
B AR .0 U, BEASHREN.0 X, AR IR .0 SUHRA BN .

55 EAS H -ipa R TR R SCAFBERRIN , I BESEAE a TR W B S 7 B o TE R, SRE T
Jn-ipa % T4 1%

i H]-Ofast IS, -ipa S TERIAZIT IR, H 30 & Bk ) gl

182



9.7 IAHBEHIANEE

W RAGIR A b (A B AR 5 R B A RN &R, W SWCC A AT AR SR A Ak
MR AR R, AR g, R, mTRERBZERER, A
RE2 FHBUA AR AT HIE I, NG R AT E k. R, HERH 2RI
(7, R SR E S S RO IZ AL 3 B P AT R, T Btk

-OPT:wrap_around unsafe opt=OFF

AL DI RE R R BRI .
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