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Processor Unit] ~ZEE, PPU ##HE$H 5 LMIERIZH LT TPowerPC

Processor Unit] & L TER. XENDSEXEFBE, BIZMEEERLET 51

DIZIHRIER—DFEM, (MlEFTXT TWG RFC 00031-0:CORRECTION

NOTICE [Z & %)

[KRRXa2ADMIDNTI OEILVIVIZEFZZDMDERE,

TLFY—RRYPV Y TR CRICHEEF ¥ RILESEEMN,
(TWG_RFC00023-1)

FI3AVAVMRELL BRI 20 0— FHIEEILE,

PUI # TPPUJ ~, TSPCJ % ISPE] ~., [PU-to-SPU] (A—JL7Rw
9 R) &KUY SPU-to-PUI ZZFNEFN lNinbound] & U loutbound) ~Z
B, (TWG RFC 00028-1: CORRECTION NOTICE)

lspu mulhh] #% lspu mulel ~EFEHE, (TWG_RFC00021-0)
BPADF v RILAIZEHLEF Y RILBZEEH. (TWG RFC 00029-1)
F ¥ RIVEAAHBERDIRFIMEDF v R FOEREELS 7O R E
ANEBH LI EMNGENT & EHRE, (TWG RFC 00007-1)

EARICERL =32/ A align hint AAABEBEEET HAaEM
nHbHEEESE, (TWG RFC 00008-1)

SPU @4 Torx] #3Bi. (TWG RFC 00010-0)

AR RIRGOBTIRYY DREARAHEYR— LT EFrRILO——F=
w4 %38, (TWG RFC 00011-0)

#HAAAHBEH spu_ienable LU spu_idisable [FBRYEZEFLGEWNI &
#8352, (TWG RFC 00013-0)

[ DA AHERITFE P HATSICH L TEREZE D EA L EINST
. | THFEDEEZ spu nfspr DY 3> &Y spu mtfpscr DY
au~¥s, (TWG RFC 00014-0)

A AHBEE si 1gd BEV si_stqd ITDOVTORBHRELEE, (TWG RFC
00015-1)

UTO&EEA—T— b - IRV AHAABERIZ DOV TOEER Z B0,
spu_rlmask, spu rlmaska. spu rlmaskqgw, spu rlmaskgwbyte,
spu_rlmaskqgwbytebc

ShoOFERICIEFFEMUT— FEET, (TWG RFC 00016-1)
TOMERLDEE.
WELDERE,

XIXN—=DIZRBEEN TV LERORELORUNERRT 5F-HICT+H—T v
FEEE, TOMEELDOEE,

spu_mfcdma32 B& U spu mfcdma6d [TDWVT, AT A—FDEO—F %
ZE. (TWGRFC 00002)

N2 TIURRAICH I EEBMN. (TWG RFC 00003)
AT ML EOXENDTIA—T Y FEEE, TOMBEELDEE,
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ARFa1 A MZIDNT

N=2 a3 vBESBELUBER

EER

v.1.3
2003%F 11 B4 H

v.1.2
20039 A 2H

v. 1.1
2003 %6 A 15 H

v.1.0
2003 % 4 A 28 H

v.0.9
20033 A 7H

v.0.8
2003 % 1 A 23 H

v.0.7
2002 £ 11 A 18 H

v.0.6
200249 A 24 H

BlYAHZEF - B1LT B -hDHEAHAHEHKEEM,

spu_sel #ARAHEBD/INZ A —2BE vMK D vec_sel MARAAEHED
BBMEDEHIZEE,

si stopd {EBIAAAAEEZEEM,
HRHHAAHBEM spu_genb B& U spu_genc DREELE,
RFC24 £HR— b F H1=hDEE., HEEFIEHF v 1)L 6 4 ZiBM,

RFC33 #HHR— b9 51-8ODEE, spu_addc. spu_addsc, spu_subb,
spu_subsb ZHIBR, spu_addx. spu_subx, sSpu_genc, sSpu_gencx,
spu_genb. spu_genbx ZiB/M,

MAIELE

FHRICEMIN:FREEFEOH > I-HTE Y R— T 5 DICHFHIHA
AHBEMEEM, EBMENT-BEH : fscrrd. fscrwr., stop. dfma.
mpyhhau, mpyhhu, rotgmbybi. iret. 1lgqr. stqgr

F/-8% iret. bisled. bihnz. sync OF=IZHEEEABMEINI-E Y
FEYR—bFT 5= DEAHAHBEEEEM,
ERAAAABEBMICOVWTODRREHE, NTA—RNEFH L VEHED Y A
AEZELICTER
ANYHT7A)l spu_intrinsics.h (FE—/L) BLY
spu_internals.h (AV/NA SH) ZHEIIER, B—F—I2DRI 4R
BELUVF v RILFIEF(E spu_intrinsics hATEEINTWSI LZE
S
RA B2 F v X ~FAOERMEAAAEEZEEM,
BEEINZEHEAEIRAILEE spu FEBM,
EHFADOE R A AA BB E R AABERD K S ENA T RIGELD/NS
A—RAEE, BREUELIDRFICHT E2—4 v FEH bisled DIRDF LA
BEEUE LHRBIZA > TUWEWS & 8,
gec RO oS4 TRV TIVABETHSZ EEHRE.
__builtin expect WBETHS Z & T,
bisled IZREY & AR AAABEE & HBFFHEAAABEEZ BN,
__align hint fiAAAEEEEM,
restrict BOEMHFIALETHD I & FHE.
EHRAOKRMEAAHBR~NERLENOBRERRZET LIS —MNREI L
# A5,
XEZA b~ TC++] FBM,
SEITELHADEME L U214 TTADIELE,
spu_eqv IZDWTAALIELDERILARV 2B ZRT KSIZER,
spu_and. spu or, spu xor [ZDWT/HAFTA—% a2 DERLFELEDE]
ExZHFFEHLIITER,
F*v R ~FAEREAAAHBEZEIEM,
EREAAAEBNERBENOEMELTEL-HBEDT 74 FOBEETS
—DRIT~NEE,
__builtin expect EJ ;oA UBEBIZDLNTOERIRZEEM,

[SPU #i#4iA B #E VMX A AABEA~AT v T OEI >3 U ETR.

SPU C/C++ E&&#ik, Version 2.1

xvii



Xvii ARFFa A2 RZDNT

SONY

<» SONY

COMPUTER

N=2 a3 vBESBELUBER

EER

v.0.5
2002 %8 A 27 H

v.04
20028 A5H

v.0.3
2002 % 7 A 16 H

v.0.2
200241 A9H

v.0.1
2002% 1A 21 H

TVMX $i#iA#BE% % SPU #iAAH BB~ v T ORI > a v i
%0
T8RS T HIBR,
2 EY FRAEEF v RIVARALAHEROYR—FEEM, ¥ Ty FO—
FF¥ RILDRAHAEERABBEL F readchqw XV writechqw ~EHE,
spu_promote & U spu_extract ~NOMFDIY Y EL T EEIE,

BRI A A AR spu_re B& U spu_rsqrte DIV EUTEIE FI
(floating-point interpolate)fi § &L = & B,

vec _splat EDiREIZEITSH7-6 spu_splat % spu_splats (scalar splat)
~NEMELEE,

BMER XA AABEHDY A X2 DT DR %80,

vector signed long ##% T vector signed long long NEHE,
spu_sl, spu slgw. spu_slgwbyte, spu slgwbytebc [CDULVT count
% unsigned ~ZEE,

spu_rl. spu rlmask. spu_rlmaska [ZDULVT count % signed ~EH,
spu_cntlz MR Y {EA unsigned #TH 5 Z & B,

spu_gather #iAAAH B D d EEIE,

spu_and, spu_or. spu_xor DAATITDNTI v EL Y Dtk iRk,
spu_hcmpeq & U spu_hcmpgt DAY 2 AAHR Z#HIE,

fsmbi &Y TIIVERMTDO—D& LTEM, spu maskb fAAAHEEA~
fsmbi (BMERZRK)Z B,

b - ZEHRAAABEE (spu_hcmpeq. spu _hcmpgt) AARI2HEAD L
D ZiEm,

BERHEAAHBEBNZ T 2H—DANY 2R E LT quord T—4 B ZE
m.

I—FBIERDEAME L LTRIABOREE B,
{¥E spu_splat MFHAAABRETE—DHEARAHBER~HESE.

B A AAHBEEMD 55 spu_load. spu_store, spu_insertctl ZHl
E’%o

Peng M 5 DERKEOIREZ R,
vector long B %2 T vector long long ~EH,
R, Tobey 31 /XA SHMAAHBHDIEKEER—Z & L THRK,

BEFXa AUk
LTORIFZ. KEFXF1 ALV MDSEXHMBLIUERDOD—ETY,

SPU C/C++

oAy rg AS = B+
ISO/IEC Standard 9899:1999 (C Standard)

ISO/IEC Standard14882:1998 (C++ Standard)

Synergistic Processor Unit s F v ~ « 7—F 70 F+ 1.0 2005 £ 8 A
Cell Broadband Engine Architecture 1.0 20054 7 A
Tool Interface Standard (TIS), Executable and Linking 1.2 20054 5 A
Format (ELF) Specification

Tool Interface Standard (TIS), DWARF Debugging 20 20054 5 A

Information Format Specification

=5 #i5k, Version 2.1
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ARFa1 A MZIDNT

AEXa A OB
KEFaAVME EITUTOEICaIVEEHAET,
L T—ARETOTSLERX
AR L AJLER - #AFRE A A A B K
. EEHAAAHBEE
.MFC AHADTRaYT S5V 55KR—+k
. SPU #8#3A#+B8% & Vector Multimedia Extension #8#5A 2 B9 %k
.CIC++1Z#54 T3 1)
.SPU LD EB/NRER

N O oW N -

ARFa2 AV MATHVWLISEY FRESLUVERDORE LDORAI

Ev FREIZDWT

AFEXa AV T, BEEY FREZEALTWVWET, EYv FEESB IV FBESIE. ELSAE~FIBIZIA
TWET, o TA4IN AL FIT—FDBE. UTOLSICEY M 0OAMSB (\EfiEwY F) TEw b 31 ALSB
(XTHREY b)) IZHYFET,

<+—MSB
<+—LSB

[o]1]2|3]a]5]6]|7]8]9][10[11]12[13]14]15]16[17]18]19]|20]21]22|23]|24]25|26|27]28[29] 30 | 31 |

MSB = Most significant Ev + (&RERIE Y k)
LSB = Least significant Ev + (&THIE Y k)

EvbrIoa—T4 T DREBEFIUTOEY TY,

o 16 EHMDEDHIIZIX, 0x MFFLTULET, Il : 0x0200
o XHIZHTL B/81F 1) (2##) &, 51AF (") THATWET, #1010

EHhoRE LR
ARFa1AVRTE, EY FREITHZ., UTOEAXRORTELOHRUZEZFEALTVWET,
=27 Bk
courier JOSzo5a—FK, UEGRS. LYVREIZ, T—E234T, 4Ry

ke 72740, BLUHD ) TILERLET., BEES LU/ O%
*RIGBEICEFERINET, COERKIEX, BREICKRIDBEICOAMER
Sh, HFICHBAXIZEREINET,

courier + 4 XY vk Bl INTA—BR, BLUEH (const 24 TDEHREEL) #RLFE
T, COERIT, BREICKRIDBEICOAMEAIN, $FICHRAXICFERS
nEd,

72w (courier 7 L) BFAERLET, NNV 2IDHFEERNT., XEOSRIZIEZA42
YOENMERSINET, EEZVOTEERTHEE. 12Uy I KEFER
TE5ELNZRHBYET,

& NAR=) 2 %RLET (W53—TVEFLEFUSAVER)

SPU C/C++ E&&#ik, Version 2.1
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1.

1.1.

T—A2BETAT S LIETRX

AETRALGRICBDEGERANT 28, ThoDT—2BOBRME, FLIERXETOT S LGIEICONTHEAL
ij—o

F—5 R

SPU OV SV ETIFERURNY AT —RB—KECEE~NEALET, VA4 T—4F[FLT128EY
FRECREBICKY2AD 16 DEBEREZEHET. R 1-1ITHR— T E3RNIHBERLET,

£ 11: RYyaT7—428

RYATF—5 8 S

vector unsigned char 16 @D 8 E v FFE%4 L char

vector signed char 16 M 8 E v hFHfTE char

vector unsigned short 8{E® 16 E v FFFE 7% L halfword
vector signed short 8{E® 16 E v FFFE{+ZE halfword
vector unsigned int 4ED 32 Ey bFFA L word
vector signed int 4ED 32 Ev ~FEfHE word
vector unsigned long long 2{E®D 64 Ev FFFH 7 L doubleword
vector signed long long 2{E® 64 Ev kFE{+E doubleword
vector float 4ED 32 Ey FEFEE float

vector double 28D 64 E v MEFEE float

qgword quadword (16-byte)

gword BIEERNMEAAABBANDALEADATHERT 2HFHGEI Ty FI—F (16,84 k) THY. COEIZD

WTIE2.1. ERIFEAAABEBMTHRAL TLET,

I—FOBEEZESHIHIC. RVAX—TJ—FT—42BRAICE— I VDOBREREAVTT7IIL
lspu_intrinsics.h] TEELTVWEYT. choDBFERER 1-2[CRLET, ChOoDE—- =Y UEFH

AR A A A BB DGR A Vector Multimedia Extension $#8#5A# Bk & U SPU #iaA A BB D~ v E 2 JBEIC

VS RBELTHERASINET,

R12 B—Fb—O RV T—HE

RO Fx—J—FT—48H B— b= UBES
vector unsigned char vec_uchar16
vector signed char vec_char16
vector unsigned short vec_ushort8
vector signed short vec_short8
vector unsigned int vec_uint4
vector signed int vec_int4
vector unsigned long long vec_ullong2
vector signed long long vec_llong2
vector float vec_float4
vector double vec_double2

SPU C/C++ E &1k, Version 2.1
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T—REETOT S LIBRX

rrrrrrrrr

RYPBBDI B ) ATRHEDEEFE LT typedef TEEL-EMEERT L LRI TEEEA, HIAFUT
DEHLEERFRBOONATHEEA,

typedef signed short intl6;
vector intl6 data;

1.2. N M-S LERBS
ISRT & S12, 31 bA—F, BRES, 20y FESERICEY IV T (T UTRENET.

11: RYZBBAOEYTIVT 4T UICE BN, M —FLERES
Byte |Byte |Byte |Byte |Byte |Byte [Byte [Byte [Byte [Byte |Byte |Byte |Byte |Byte |Byte |Byte
1 2 3 8 9

0 4 5 6 7 10 11 12 13 14 15
(msb) (Isb)
doubleword 0 doubleword 1

word 0 word 1 word 2 word 3

halfword 0 |halfword 1 |halfword 2 |halfword 3 [halfword 4 [halfword 5 |[halfword 6 |halfword 7

char |char|char |char |char |char |char [char |char |char |char |char [char |char [char |char
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

13. RO A BEFRHL-EE

FEAED CICHERFELERBRIZODVWTIRI AT R BEDBRENTED LI BRI SATVEE A, WK
ENTLBLDIZIF, sizeof JEEF. RAEEF(-). 7 FLREHETF(s), RS VEEH, 24 THX v X MNEEN
HYFET,

1.3.1. sizeof() EEF
ROBAREZFRALTO sizeof(JEHEILEIZ16 ZERLET,

1.3.2. RAEEF

HEAXDERGEL LMD ABETHLSEE., TOXDEALAR—DAI FZBTHRINERY FEA, £2T. a
=bpb&EWLSIHKFat bHRLEDBEELIL ab bDELLILRVABTRHAVGEIZOVTOHFENTY .,
NLUSNDBZEFEDELRY . ZOFEEI VNS FITEYIF—ELTLR—FEAFET,

133. PFLRAREF
HBHa X ahRVABTHIBGEITAENTT, BEREREIRNIZ a BT R4V 2ERYFET,

1.3.4. RA VB BERERA V2 HSR

RADEADOARIBBADBEEDRSA VEBENRITTEET, BRI, phAHEINIEEADKRA V2 THDE
B. ptlEpDRDANY BADKRA BT,

RYJARAVE paHBSBITHILENVILF pDTFRAEY FETRITEHIEICE>THEONLT FLAMNS
D (FRELAAD) 128 EY bR EOAO—F (RFT) EBHRLET, RVEZDT 54 AV MHELLRWNE
B, TH4EY FOEDNOIZHEYFERA, RTVZET16NA FTIAENTVETH (16. 73A VAV S

B) . ZTNTLHEBT7 I/ 0ENTVWVENRIZ2Z0—R - R 7 LEVWZERHEIMNL LNERA, 753120
NTWEWRY 2 [THRHEAAABEE (2.2 BFEAAABEREEL M VERSER) 2ZAVVDHDHEET
A—RFHIENTEET, UTDIA—FETIM4 VSR TVWLEWNFH/NMRAI 2 E0— KT 55 EZD—FITT,

vector float load misaligned vector float (vector float *ptr)

f
1

vector float qw0O, gwl;
int shift;

SPU C/C++ E&&Hi5k, Version 2.1
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w0 = *ptr;
gwl = *(ptr+l);
shift = (unsigned) ptr & 15;

return spu or(
spu_slqgwbyte (gw0, shift),
spu_rlmaskgwbyte (qwl, shift-16));
b

BHRIZ. 7534 VENTVWRVNEREENIRARI EIAR T T EHEDHEUTISRLEYS,

void store misaligned vector float (vector float flt, vector float *ptr)

{

vector float qw0O, gwl;
vector unsigned int mask;

int shift;

w0 = *ptr;

gwl = *(ptr+l);

shift = (unsigned) (ptr) & 15;
mask = (vector unsigned int)

spu_rlmaskgwbyte ( (vector unsigned char) (0xFF), -shift);
flt = spu rlgwbyte (flt, -shift);

*ptr = spu sel (qw0O, flt, mask);
*(ptr+l) = spu sel(flt, gwl, mask);
}

1.3.5. BOFv R I

RGBBEERGBBADRA VB IEENIF YR ML > TREZLTHMTIBZENTEET, HEIRSAI U EERY
REDT FLAANF YR T BIHE, JIET FLADBERIZI6 /3 b 7534 INTVBEESICTHERF, T
Agy37IZhYET,

HEIRIZEDPLSRNDARY) FRADF v A MEIBEDCEZF v A MTRESATLET, ThodDFv X MIL
ThET—AEBRETLHVEFA, O THEDE Y XM=V EFF YA FESNE3IHODEY b= EF LKL
mYES,

ROFABERDFEEOF YR MEFENATVEEFA, RYIT spu_extract. spu_insert. spu promote 0

WFhh ORI AAHBEHE-EF v X FAENEAAABERZEZRAVTHENICRACHERE/LIENTEET,
(7211, ¥ X FRAMNEHAAHBEE ZSBLTIEEL, )

1.36. RVZYTIIL
& 1-B8ITRT &SI, ROFYTI)E, pEMTEOAE-—HBOERANRICHE L. MENTELOAZRY 2R
ELTRBENES, NV UTILEIIOADSHELTESBERF., VTINENMIEBITREIVELSHY F
T NVBDBERFHGTHIEHRXEAVTHHLEINET ., FETIXISEESAGVERIIT 74 MEOM
BRAINET . NV2UTILE, PHREXORTHLIVERTXDOERE LTERATEET .

® 13: ROVAYTFIILDOBA LA

Ko B

(vector unsigned char) {unsigned int, ...} 16 EHNHFEHLSEY FE1EY L
(vector signed char) {signed int, ...} 16 EDFEMESEY FE1EY F
(vector unsigned short) {unsigned short, ...} BENHFELLIBEY FE1EY b
(vector signed short) {signed short, ...} SEDHEMNZETI6EYFE1 LY F
(vector unsigned int) {unsigned int, ...} ABEOHFESHELI2EY bE1EY
(vector signed int) {signed int, ...} 4EOFEHEREY FE1EY K

SPU C/C++ E&&#ik, Version 2.1
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e

Et

R

(vector unsigned long long) {unsigned long long, ...
(vector signed long long) {signed long long, ...}
(vector float) {float, ...}

(vector double) {double, ...}

}

2EDFEEHZL64EY FE1TEY L
2ENHBFEMAEY LETEY
4EDIR2EY b FEPMERE1IEY b
2D 64 Ev b FEIEERE1EY F

vector/SIMD multimedia extension & DEIRMEZFEDF-HIZ. T 1-4I12F7FT LS HIFMTIEONE—HOEHEN
RICHELLIFEMTEONERVABEDORELEDZRBE I+r—< v FEYR—FFTEI3RERHY T,

® 1-4: RURYTIILORERN & HHA

e

Et

R

(vector unsigned char)(unsigned int)

(vector unsigned char)(unsigned int, ..., unsigned
int)

(vector signed char)(signed int)

(vector signed char)(signed int, ..., signed int)
(vector unsigned short)(unsigned int)

(vector unsigned short)(unsigned int, ..., unsigned
int)

(vector signed short)(signed int)

(vector signed short)(signed int, ..., signed int)
(vector unsigned int)(unsigned int)

(vector unsigned int)(unsigned int, ..., unsigned int)
(vector signed int)(signed int)

(vector signed int)(signed int, ..., signed int)
(vector unsigned long long)(unsigned long long)
(vector unsigned long long)(unsigned long long,
unsigned long long)

(vector signed long)(signed long long)

(vector signed long)(signed long long, signed long
long)

(vector float)(float)

(vector float)(float, float, float, float)

SPU C/C++ E&&Hi5k, Version 2.1

int CIEELERILEZLDOHELL 8EY
FE16E1EY b

16 D int THEELEZLOHELL 8
EyrE216E1EY b+

int CIEELERILEZLOHEME 8EY
FE16E1EY b

16 BN int TIEEL-EZLOHFE[ME 8
EvyrE216E1EY b+

int CIEELERILEZLOHELL 8EY
FE8E1EY bk

8 EDint TIREL-EZELDOHELL 16
EyrE8E1EY L

int CHEELERICEZLOHEMNE 16 E
vy r=28E1tEY k

8HEMDint TIHELEXZLOHFEME 16
EvyrE8E1EY L

int CHEELERILCEZLOHELL 326
vhE4ET1EY H

ABEDInt THEELEEZLOHEHL 32
EvyrE4@1EY +

int CHEELERICEZLOHEMNE 326
vyhrE4E1EY H

ABEDInt THEELEEZLOHEME 32
EvyrE4@1EY L

int CHEELERICEZLOHELL 64 E
vhE2@ 1ty b

2ED int THEEL-EZLOHELL 64
EvrE2@1ty bk

int CHEELERICEZLOHENE 64 E
vyhbE2E 1LY

2ED int THEEL-EZLOHEMNE 64
EvrE2@1tY b+

float THHELERLCEZ+LD32Ey + #
E/NMEE4E1EY b

4 {E0) float THREL-fEZ+HD32E Y k
FEINEE4IE1IEY b



1.4.

1.5.

1.6.

T—ABETOYT S LIBRX

COMPUTER

(vector double)(double) double TIEEL-EILEZHLD64 Ew b
FENMIEE2E1EY b
(vector double)(double, double) 2 {8® double CHEELF-EEZELD64 EY

b FBIMEE2EA1EY b

ANYFEITTAI

VRATFLANYETFAI Tspu_intrinsics.hl ISIBABOINEERE S VEN/ERSINTEY., Cho(FHE—
F—OURIRBOER (IR—DDFK 1-2: BE— =9 RV IT—3RESH) BLUMFCFryRIL=—F=
VI DFIFEEHDEE (55— DK 2-86: MFC Fr RILBES 125HR) €8HFT. CholTMAIOAYS
T7ANICIEAREHRETERT SEENLRBELT Y R— M DI ELEEERFOEREIANTELCAYIIT7
4 JL Tspu_internals.h] 42V IL— KT IBENHYET,

Restrict {&8fiF

ISO/IEC 9899:1999 -Programming Language C1 (RB&#5 : C99) TEZRSN TS restrict BfiFIEA TPz
D EADT7 IV EANETHEREICHEDRS VA ZBLTITHEASLIICTHILICEY VNS IALYRLNI—
FEERTESILEZERLEEDTT, RA U AIC restrict BHFNRDODVNTWSDEFDORS VI
restrict EEiSN TSI EIZHRYET, UTIZHZZITET,

void *memcpy(void * restrict sl, const void * restrict s2, size t n);
ZDFETIEHKRA VT s1 BEU s2 DEAD restrict TEMHENATWET, ZhiTkYarv 4 SFaE—xe
AE—%DA T bDAF—N—F Y TLHEWNWEREITRETEHIENTESL=0. & YShERMLERENTREE
HYES,

TI3A2A0 b
R NSIZEET—AEOYA XBLIUETIAL DT SA AV ERLET,

R 15 FIFILIDTF—RBF7SL AV B

T—H2E Y4 X Fo3A2A b

char 1 NA +

short 2 N—TJ—F

int 4 J—F

long 4 J—F. #TNLT—F
long long 8 AITILT—F

float 4 J—F

double 8 FITLIT—F

pointer 4 J—F

vector 16 90y FOJ—F

GCC @ aligned BHZERAT A LIE Y., EHHHVEFHBEROLEHD A NZDODNTT 54 VA2 Mz
THEISENTEET, HIZE, UTOEEXITEVWTERNMNURANS factor YTy RT—FRRRIZT S
1 UENET,

float factor  attribute  ((aligned (16)));

SPU C/C++ E&&#ik, Version 2.1
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1.6.1. __align_hint
__align hint fARAABHRILUTOEMTIRESATLET,

o RAVEBRHOT 2TV AMEED S,
o BENY MLEDYR— MIRELGAMMFEREI D NAI~5X %,

__align hint [FHARAAHBEHE L TERSNATVETN, BEEAMI—FEERT S BBV EVSIEKRT,
BTRIXDESLEBZERLET, UTIZHZERLET,

__align hint(ptr, base, offset)

__align hint fAFRAABEIEIINA I~ R4V F ptr BR—XT7 T4 A2 b%ERY base 8& U base
MoDFTEY FETRT offset ITEYEESNEZ 7 RLADT—2EBELTWE I LEZHLEET, R—RT7S
AVAVRE2DRERTHIVENHYET, N—RXRT7 FLRADBODHE. TORAVEDT 54 A2 R
BATHEIZEEZERLET ., A7ty FE base XiFELIZ0ODEEZ LEZBELRHY ET,

__align hint AHAABBIEIBRLGT A4 A MIEH>TWEWRA VA EEETHLEERLIZLDT
EhYFERA. BRETSA VAV MIBE2TWEWRS VA ZERETSE. T—E2F TV bBY Ty FO—
FEREFBWVCRETEBIATLEVNET, 7OJSINTSA VAV MDOEERRDIETOTSLELELLR
WEDERBBNLHY FT,

FOYSIVTDER: A SOEEEHRCENSEBFHITIE align hint MAAHEREERBRT S
BELNBHYETH, AV A5 DESBEY FEBERTHCENTEET,

1.7. 7RG ST DIRRICK BT

FEFAIT A —FNR Y DERICLKDIRBILETLEI CEICLIYEBLLHET DA ENTEET, LHLEDS,
TA4— RNy I DERICLIRELT, BENLGT -2y FMOIFEELAVERIZEVTESZT LIEAMTEL
ZEMD, FORDYIZ, GCC D _ builtin expect EHZEFAL-TOY S YD/ RICK D H5EF A EIRM
L/ij_o

int  builtin expect (int exp, int value)
TRT3REA VIR AR T RAEREZRBT H7-0IC_builtin expect ZHATHIEMNTEFET,
builtin expect DBRYEIXEIH exp DETHY . COEEEHATHILENDHY FI . BMFRADIEE.

BI# value lEA VA LEDEBNERDEL L TENEVER AL _builtin expect B TIE. 5% exp
& value FRILETHSZ E£FIIRELTULET,

FREOF R DB
if (_ builtin expect(x, 0)) {
foo(); /* programmer doesn’t expect foo to be called */
}
EHF R DI
cond?2 = /* predict a value for condl */
condl = ...
if (_ _builtin expect(condl, cond2)) {
foo ()
}
cond2 = condl; /* predict that next branch is the same as the

previous */

SHONBENERESNIDERTEH-DIZT /NS S5 exp DEHSEFIRT I2LENHEINL LIFEEA,
COESBT—RATTAT S LORETFANERSNIGEE, VA FFEELZRTTILENHYET,

SPU C/C++ E&&Hi5k, Version 2.1
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1.9.
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COMPUTER

A5 42F>TY
CICHEEDEHMOMAAHBEHDOAEFERALTERLEELALOTOSTSI VG535l EE,. FadS<Ic
EOTHELTEHLWIEABYET., COLILBEY—RIZTEVWTAUSA T TYDFERNRD OGN BZBHE
NH2EH. AVSAUT7EVT)EZRBETILENDYET, BERTZM05407ETOEXILGCCE
HEOATRT 7V JUBXIZBEES L TLWRITAEGEY EFEA,

N—FO T 7ICEPNBEME 2 GSRBRITEARICT EE=HICHRELRTSA VA FEHERICTS=H12, 41
SA 7tV TYAT. balignl IBRXEZFEAT L ENTEETS,

SPUA—5y FEE

SPU % PowerPC® Processor Unit (PPU)D & 3 D2 —4 v b ERFRE L& VRS LEYR— T
51012, AL SIFT—FASPURIZaAVNRALEINBBEIC  spu  EEETHILENHYET, HIXIE
UFDOI—KRIESPU & PPUDTEA—7 Y MZDOWTFTIA VAV FOTNII Ty RO—FOO—FEHHR—+
LTWEYT, spU OEREFEFHMATI—FEBERTIGSICAVET, MRLELDHZTOvHIckY, LD
a— FABIRSNET,

vector unsigned char load gword unaligned(vector unsigned char *ptr)

{

vector unsigned char qw0O, gwl, qw;
#ifdef  SPU

unsigned int shift;
#endif

w0 = *ptr;

gwl = *(ptr+l);
#ifdef  SPU

shift = (unsigned int) (ptr) & 15;

gw = spu_or (spu_slgwbyte (qw0, shift),

spu_rlmaskgwbyte (qwl, (signed) (shift - 16)));

#else /* PPU */

qw = vec perm(gqw0O, gwl, vec 1lvsl (0, ptr));
#endif

return (gw);

}

SPU C/C++ E&&#ik, Version 2.1
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2. ELAJVER - EFEAAHBE

2.1.

AETEURATLOTREICHET @5ty b7—FTUF+ (ISA) & & U Synergistic Processor Element
(SPE)YN—FY I F7#CERB/BTTIVERTHILERAMBEIZT 5-OITR/NMBBE LG IERNEHAABEHEEIL
M UBRBICOVWTEHRALEY, HARAAHBEKICITILUTO=BENHY FT,

o {ERIHEAAAHBELK

o HATMEAAABEH

o EJbAEH
HMAAAHBEBIED VA SHEBICERET ELE. YU/ DOELTERETSZILLAHEETT, LALENS, ¥4 0O

ELTEETHHRICEFIHMELTEIANIZITIUANFRENES, FMITONTIE136. RV2UTIILE
SELTCESL,

{8 7l #8750 7 B B

BEREAAAHEREIZTNOASPU T TUSBSTE—A—DBERIZCH I EWVNSERICEVWTHAHEREL TLE
T, ETCOEMNMEAAABEKIERIET S SPU T T MNICHEER si #MAAFNODLVTUHET, HIAE
T2 TS stop RE L-ERNEAAABEEIL si stop EMBINTNET,

FEAELTOT7 Y I UGHICHET 2ENEAAHERAELELET. LHALELAS, WDI2hDT7EVTY
MEDHEREICDNTIXC PO CHEZBTIEHBLEANRVED. FAS5OHHICDOVTILERIFEAAHAEEE F iR
LTWEHA, T 2-6I2diT 2ENMEAHAHEHRER-LVNVTEITUGEO—ETT,

F 2-6: }IET HEMNEAAHEREL BT TGS

mEDiELE SPU i
AN ik br, bra, brsl, brasl, bi, bid, bie, bisl, bisld, bisle, brnz, brz,

brhnz, brhz, biz, bizd, bize, binz, binzd, binze, bihz, bihzd,
bihze, bihnz, bihnzd, bihnze (bisled, bisledd, bislede & <)

DixE Y RS hbr, hbrp, hbra, hbrr
IRET @8 iret, iretd, irete

R 2-7IEF-ENBAAAHERERE. ETOENBEAFAHBERIIHRIEAAABERENLTT I EATEET,
TOERSTBHIENTELRVHEAAABBIILUTDIDOATIVIZHETEEY,

o ZEHOBER (Thbhb, RIFPRATOA—FORX 7)) [CEYEHEShEI@mR
o HMENYZDEMIZALSET
o BohfRKRZREEAMARAENG LGS

& 2-7: BHEAAHAEREN LI=T7 I AN TEHOMENEAAHBELK

Erike e ik TEUITUME~ADI YT

99y FO—FRFEDEBAZHET 5-HDHAAHEEH

si_chd: Generate Controls for Byte Insertion (d-form)

HEMETEY FAME imm FaDT— FEFROAM

ABEITKYENT FLRZERT S, EMTFL

ADTEAEY FEY Ty FT—FRAD/INA FDEE

EFRETDEICHERT D, RESNI-MEBEIZEDE, d = si_cbd(a, imm) CBD d, imm(a)
NS b N/ FEFRZ) 2979 FT—FADTKRIN

FRBICHEAT 5181 si_shufb EXIZFERT S

NA—VEERT D, CONEI—2F9 Ty KJ—F

d~KAT B,

SPU C/C++ E &1k, Version 2.1
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TETIGBEADIY T

si_cbx: Generate Controls for Byte Insertion (x-form)

aDI—FEROEbDIT—FEROAMABZ LIS
FYEMT FLREEET 5, ENT7 FLADTH4
Ev MMEITv FD—FADNA FORBZERET S
BICERT 5, RESNFAEICEDE, N1+ (N
1 bEFR3) V7Y FI—FRORINLEICHE
AT BH1=0IT si_shutb LXITFERTEH/2—2 %
T D, CONE—2FEVTY RT— R d~ARAT
%o

si_cdd: Generate Controls for Doubleword Insertion
(d-form)

HEMETEY FAME imm FaDT— FEFROAM
AZABIEIZKYEMT FLRZEHT S, ENT7 AL
ADTFR4EY MEO Ty RKI—FRADEFITILT—F
DEBZRET DRICERT 5. RESNFELEICE
DECAITLI—F (FITLVT—FEHROQ) #9Tv
FO—FRDREINFMEEICIEAT 512612
si_shufb EHICERTHNE—EEHT H, D
NE—2F9 Ty FI—Fd~KAT D,

si_cdx: Generate Controls for Doubleword Insertion
(x-form)
aDI—FEROZEbDIT—FEROAMAB I LIS
FYEMT FLREEET 5, ENT7 FLADTH4
Ev MIIDY FO—FROFITILT— FOEZER
ETTARICERT 5. RESNFUBIZEDE, 47
LWI—F (BFTLI—FEHR3) £V7v FI—FRA
DERENF-MEITHAT 7= si_shufb &I
FERTAINEI—2VFERT D, CONF—2FDTY
FO—F d~RAT %,

si_chd: Generate Controls for Halfword Insertion
(d-form)

HEMETEY FAME imm FaDT— FEFROAM
AZABIEIZKYEMT FLRZEHT S, E7 FL
ADTHA4EY FMEY Ty FT—FADN—TT—F
DEBZRET DRICERT 5. RESNFELEICE
DE.N—TT—F I\—T7—FEH1) U7y
FO—FROREINFMEEICIEAT 512812
si_shufb EHICHERT HNE—EEHT H, D
NE—2F9Ty FI—Fd~KAT D,

si_chx: Generate Controls for Halfword Insertion (x-
form)

aDT—FEROZbNI—FREZROAMZSZ &IC
FUEMT FLRAZEHT 5. ET7 FLADT4
Ev MIY Dy FO—FADN—TT—FOREZR
ETTARICERT 5. RESNFUBIZEDE., /N—
7T7—F I\—0T—FEFK1) £97vFI—FH
DERENF-MEITHAT 7= si_shufb &I
FERTAINEI—2VFERT D, CONEF—2FD Ty
FO—F d~KAT 5,

SPU C/C++ E&&Hiok, Version 2.1

d = si_cbx(a, b)

d=si_cdd(a, imm)

d = si_cdx(a, b)

d=si_chd(a, imm)

d = si_chx(a, b)

CBXd, a,b

CDD d, imm(a)

CDXd, a, b

CHD d, imm(a)

CHXd, a, b
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si_cwd: Generate Controls for Word Insertion (d-form)
FHEMETEY FIME imm #a DT — FEZXEOAM
ABIEICKYEMT FLRZEHT 5, ERT L
ADTR4EY MEI Ty FT—FROT— FOME
FRETDEICHERT S, RESNMBICEDE,
T—F (79— FEHXRO0 £77v FI—FADOREH
FUBICEAT 5728 si_shufb EXIZFERT S
NI—VEERT D, CONEI—2FD Ty FJ—F
d~XAT B,

si_cwx: Generate Controls for Word Insertion (x-form)
aDIT—FEROZbDIT—FEROANMRSB LI
FYUEMT FLRZEHT S, ENT7 FLADTHR4
EyMIVIDYFI—FRADT—FOREZFRET S
BICERT 5, RESNFMAEICEDE, 7—F (7
—FERO0 U7y FI—FADRENF-MLEICH
AT BH1=®IT si shutb EXITERTEH/2—2%
EKT B, cONEG—2FI Ty RT—Fd~AKAT
5

EHER A DOHEAAHBEH

si_il: Immediate Load Word

BEHE16 EY FEME imm #32 EvY FABSIRR
L. P79 RET7—FKdD420T7—REZFhEFhIC
KAT %,

si_ila: Immediate Load Address

18 Ey FAME imm #V T Y FT— K dD4D20DT—
FERZINTNOTHEEY FIZRAT S, ET—FD
EGI14 Ew FEOICEET 5.

si_ilh: Immediate Load Halfword
HEME16EY FEME imm F9 TV KT—KdD 8
DON—TIT—RERETNETNIZRAT D,

si_ilhu: Immediate Load Halfword Upper
HEME16EY FENE imm F9TY KT—K dD 4
D2NT—FERZTNTIADLE 16 EY MTRAT
%5, E7—FOAMNS 16 EY MEOIZERET S,
si_iohl: Immediate Or Halfword Lower

16 E FEME imm DSEEICOZEMFMLI Ty FU—
FaD420T7—FERENThEDRENZE B,
HREVITY FI—Fd~RAT %,
J—FRL—L 3 VA AHER

si_Inop: No Operation (load)
O—KRRALTSAVET/ —FRL—avimfEE
79 %,

si_nop: No Operation (execute)
RITNRATIAVET/ —FRL—2 3 VHBRERT
¥ 5,

d = si_cwd(a, imm)

d = si_cwx(a, b)

d = si_il(imm)

d = si_ila(imm)

d = si_ilh(imm)

d = si_ilhu(imm)

d=si_iohl(a, imm)

si_lnop()

si_nop()

CWD d, imm(a)

CWXd, a, b

IL d, imm

ILA d, imm

ILH d, imm

ILHU d, imm

rt<-a
IOHL rt, imm
d<--rt

LNOP

NOP rt'

SPU C/C++ E&&#ik, Version 2.1
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A—F - X N7 RAOHEAMAHBEH

si_Ilga: Load Quadword (a-form)
FEHEREINF-18EyY FAME imm ICTK Y THI4 E
v FERHIFIZOE LE-ENT FLRAZRET 6. =
DEHT KLADY Ty FID)—FEV Ty FJO—kd
~RAT B,

si_Ilqd: Load Quadword (d-form)
FEMERSINF14EY FEME immD T4 EY b %
OIZL. ZDEEYV TYRT—FRaDT—RFEROD
MOTRAEY FEOICTEILICEIYEHNTFLR
EHET S, COENTFLADY Ty RO— RIS
Ty RI—Fd~KAT B,

si_Igr: Load Quadword Instruction Relative (a-form)
FEME18EY FEME imm D T2 Ew FZ0IZ
L. ZOELHET7 FLADFDO T4 EY & OIS
THILICKYEMT FLRZHET S, COEMT
FLADY Ty RT—RIEITy FO—F d~RAT
%,

si_lgx: Load Quadword (x-form)

DD YFI—FaDT—FEROEVTYFTI—Fb
NDIT—FEZRODHMDTHA4EY bEOIZT B LIS
FYUENT FLRZHET S, COEMT FLADY
Ty FI—=FEI2Ty FO—Fd~HKAT %,
si_stqa: Store Quadword (a-form)
FEHEREINF-18EY FAME immD T4 Ew b
FRHENICOLTHIELICKYENT FLRERET
5, VIV FI—FaldZDOEHT7 FLAANKEHSN
é o

si_stqd: Store Quadword (d-form)
FEME14EY FEME imm DTFHL4 Ew £ 5851
[COICL., ZDEEYVTY FO—F bDT—FERO
DHDTFHEIEY FE0IZT DI EICTKYEHTFL
REHET D, VIV FT—FaldZOERHT7 FLR
~EHEN D,

si_stqr: Store Quadword Instruction Relative (a-form)
FEME18E Y FEME imm DT 2 E v b+ Z &R
ISOICL. ZDELWET FLADFDOTH4 Ew +
ZOICTBHIEITLKYERT FLRZHET S, U7
Y RIT—FaldlDEHT7 FLANKHESNI D,
si_stqx: Store Quadword (x-form)

D909 FI—FbDI—FEROEVTYFI—Fc
NDT—FERODMDOTLA Ey & EHERICOIICT
BIEICKYEMT FLREHET S, 7TV FT—
FaldlOEMT7 FLAANEMEIN D,

S i5#i5k, Version 2.1

d = si_lqa(imm)

d = si_lqd(a, imm)

d = si_lqr(imm)

d=si_lgx(a, b)

si_stqa(a, imm)

si_stqd(a, b, imm)

si_stqr(a, imm)

si_stgx(a, b, ¢)

LQA d, imm

LQD d, imm(a)

LQR, d, imm

LQXd,a, b

STQA a, imm

STQD a, imm(b)

STQR, a, imm

STQXa, b, c
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si_stopd: Stop and Signal with Dependencies
SPUMDETZEEFILL. ETOL PR A IKREFENFE
ENFEEFIT0x3FFF 44 TDESEEHET D, 2D
HALAAHERIIMOETOREICH L TEREEZHED
EHGENBT=O, OB TELIEBFNANBEDS &
e AW

si_stopd(a, b, ¢) STOPD a, b, c

"ADE—S Y b THDINTA—E rt IGEBHEOL SR FHEAREICE L TREGESBRSAES,
BERMEAAABEBITIUTORDIIBDOAZITFITET,
o HATMLBEHRAFELIFEE7Z7FLRELTOEEY T3
o BIER
e qword &
LROLNDEE L DSIHIL gword AF v R FLEITAIERY FHE A,
B2 DEFIZEFBEMDULTIL. Synergistic Processor Unit 5t v ~ « 7F—F 70 F+ESHBLTL S,

211, v X FREMNEAAAEK

BRFEAAABEEEFAT S, RASEML qword B~ HEWEgword BN XA STEADF v X FHABE
BIEERHYET, N FBRLICETSF vy R FERKRIC, Fv X FAEBNBAAHBEBOERTIEIL SR 212K
MENTVWBBIHIZANEELEZFEA, TR NAENBHAABERETETUTORKEZLEYET,

d=casting intrinsic(a)

v R FAREREAAHEROEMICONTIEER 2-8ESBLTLFEELY,
£ 2-8: v X FAMAEMAAAAEEE

Fv X ~FAfEA
A A B d a 5 EA
si_to_char signed char gword a M/ FEF 3 % signed char d ~NF v X b
si_to_uchar unsigned char gword a M/\1{ FE% 3 % unsigned char d ~F ¥ X +
si_to_short short gword a D/N\—2TJ— RFEH 1 Eshotd~F¥ X b
si_to_ushort unsigned short gword a M/\— 77— REZR 1 % unsigned short d ~F
YRk

si_to_int int gword a DT— FEROZFintd~Fv¥ X b
si_to_uint unsigned int qword gword a M7 — FE% 0 % unsigned int d ~F v X b
si_to_ptr void * gword a MT— FEH 0 Z void BU7RA >4 d~F¥ R |+
si_to_llong long long qword a ¥ JTI)LT— FEZH 0 # long long d ~F v X

) unsigned long gword a M ¥ JJL7— FEZ 0 % unsigned long long d
si_to_ullong long ~E v b
si_to_float float gword a M —FEFRO0 % floatd~F v R +
si_to_double double gword a D JTJLD— FEFHK 0 % double d ~F ¥ X b
si_from_char qword :'r?:red signed char a Z qword d D/ 1 FEE3I~AF ¥R b
si_from_uchar zszlrgned unsigned char a # qword d /31 FEZR3I~AF Y X k
si_from_short short short a # qword dD/N\—T7 7 — FEZF 1 AFX ¥ X k

. unsigned unsigned short a # qword d D/\—27 7 — FEXR 1 ~F
si_from_ushort

short v X+

SPU C/C++ E&&#ik, Version 2.1
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2.2,

rrrrrrrrr

Fv X FAAA

A HBEE d a B

si_from_int int intaZqworddDJ7—FEXROA~AFTX b

si_from_uint iL:::Slgned unsignedint a # qword dDJ7— FEFXRO0~F v X k
si_from_ptr void * void RA VB aZqword dDT— KREROAF ¥R k
si_from_llong long long longlong d # qword d D F TILT—FEROA~AF ¥ X b

unsigned unsigned long long a & qword D4 )LD — FEX 0

si_from_ullong long long PNE T

si_from_float float float a & qword d DT — FEHXRO0O~F v X b
si_from_double double double a % qword dDAF TILT—FERO~AF ¥ X k

Fr R MEAFRAABERIEIT—IEBREFTEDLDEVN =D, RATENS quord AT Y XA FLEBEDYI T Y KD
— FEIEEOMIZFAEERY T,

BHAAHBEBEEL M VB

—DULDOENEAAABEKIZT Y TENTWSEEZTH S AR ZHRTEAAABERLETFVET, BIEAAH
B EDERBAHAHBERAT Y TEINBEINEAHBIHIZEYEFT, EIL b VEARITHRHEAAHBESEMT
WEFTH, ZDLUEDSPUBEAY Y TENTLEIRITEVWTRIMEAAABERERELYET, £ TORMEH
AHBEHBE L UVEL b VBEBDOBRNIEIETER spu ZMALLRHNODVTVET, HIZIE7 LTSGR
stop #EE L =M AAAHBERIL spu_stop EMBEINTVET,

221. RASEDOARS Y FiéEDEHAHEHDOTY T

ANSEOEHE L HMEAAHERIE. BMET +—IL FZEHLDSPURTRICEAShFE Lz, FIZIE #HAHAH
Bi# vector signed int spu_add(vector signed int, int)I&FEUTUGME AT ICERINFET,

EMEQRSF7EVITVGSFIZEYELY, 7. 10, 16, 18 EY FOWLWTFhMNZHY FF ., EXRENOEMEIZx
LTOav/RA SOEETHEAFAHBEHDIEREICKYERLZYET, T4 MRETE, BMERXOERIEAAH
BEMICEREBNDEMEZET . T5—ELTEMEINET, VA SEERBNDEEZESNIIGEICES
EFHITL. LSBALGIEELEZEY FODAHEFEATIEVNWIF T a v EFRETEIENTEET,
BIMEAAHBEHIE. RAFEDOARS Y FHAGSOEED « —IL FRIZIWESINENZLSTH LD HEFEDR
HWSBFARZUREYR—FLET, UTOHIZTDODVTEZTHEL &S,

d = spu and (vector unsigned int a, int b);
I bICIE LT, UTOLESHamshERSNET,

o LAMEHHIEAERRAOVWI ALY R— LT IERERNDO) TILERTHSHE. SREERAXOG
SHEREIND, HIZIE. b N1 THBHEE. ANDI d, a, 1HEREIHDB,

o bAUYTIIIEHTHY. ERENLENEFADZEAFRTHY RBAERRDOGSTERNVEETES
BE., TORBNERROGENER SN D, HIZIE, b A 0x30003 THBHIHA., ANDHI d, a, 3 M
EfEhd, 22T IRBIMERKXOGE] EET—2ERYA AHNNSVEERROGSTERT,

o LbA—DFELEFEZONEMER— FHFICKYERAIREER Y TIIILEHDEGE. BUIEGTMERSIN. £
DEIZCEEMERRDG IR, BMEO— F&$IZ(E 1L, ILH, ILHU, ILA, IOHL, FSMBI M$H b, = 2-9
ICEH bDELERDPFEINIEMEO— FGSORIEETYT

SPU C/C++ E&&Hiok, Version 2.1
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R 29 Y bDEICKIVERNATFEEIhSEED— F&S

EH b EREhdad
-6000 IL b, -6000
AND d,a,b
131074 (0x20002) ILH b,2
AND d,a,b
131072 (0x20000) ILHU b, 2
AND d,a,b
ILA b, 134000
134000 (0x20B70) AND 4 o b
ILHU b, 4
262780 (0x4027C) IOHL b, 636
AND d,a,b
FSMBI b, 0xFOOF
(OXFFFFFFFF, 00, 0x0, OXFFFFFFFF) AND . d 2. b

bINEH GEVTIIL) DBEYUTHIEE. BHRBEHERNV I LARICEE LENERRROGENEL D
—FEEKT 5. HIZIE. b DTREBHTHIHE. TOEHMEEHE~ CONST_AREA & offset [Z & Y HE
INET RLRIZHFEET D vy II/8—> (010203, 010203, 0x10203, 0x10203) ZE—FL.
UTOHRTEERT 5,

LQOD pattern, CONST AREA, offset

SHUFB b, b, b, pattern

AND d, a, b

222, RigikmaHRaAl
LI DRI AAHBERIC DOVWT ORISR TIEIUTOREEEGERAUEZHANTLET,

B A AAHBHADR TIIUZEHEAAHBEHAY  R— L TWEANT—2EEEEL TS,
AANSEIRS Y RELBZMHAABEHOEBE. MERKXDGEDHETT ., TOMOBADGHIZDON
TIE221. RASEDARS U FELBZMHAFEHOT Y TTHRRDBANCKVEEHIT I ENTES,
B AAABERTHEINMERNEAAABEETHEIDIZL 5T, HARAABHEOPIZIF. ABANBEOLY
R ERRIZEETHEDYIZ, AHALCREZHALSRAELTEES TRV ITUGEATY TESh
B5LD0Hb, FDOLOILETEUTY@EIZIL. ADDX. DFMS. MPYHHA, SFX % &ERH 5, “hod
HARAABEBICONTIEt<—-cDESIZRFETELICLY, HAAHBEROEIUT 1 v I A EiHT-
FTEOIZIFABAIZCE S TEHLIPREANMS LR EIADIAE— (ZDGEE c S reA~ADIAE—) BNRE
ThHHAAREENDHDIZEEZRLTWVND, AN cHAHAERLTHSBE. aE—FTEbhiL,
{ERFEAAA AT Y TENGWRHEAAABERICOWTIERFO TMERHEAAAES HIZ Tnot
applicable] ZEKT 5 N/A EWVNSKEENTTINTILNS,

SPU C/C++ E&&#ik, Version 2.1
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23. BHERBRISHIET HBHAAHEE

spu_splats: splat scalar to vector
d = spu splats(a)
B—DRAFEZR—EDORIZDETOERICERHLES, HERERIZ d~ALFET,

%+ 2-10: Replicate (Splat) a Scalar across a Vector

d

a

EREAHAHEE T ITUGHE~ADIT YT

vector unsigned char
vector signed char
vector unsigned short

unsigned char
signed char
unsigned short

vector signed short signed short
vector unsigned int unsigned int N/A SHUFB d, a, a, pattern
vector signed int signed int
vector unsigned long long unsigned long long
vector signed long long signed long long
vector float float
vector double double
vector unsigned char ?stl_?gei;;har
. signed char
vector signed char (JF5L)
vector unsigned short ler}s_ng_;r%e)db)short ILd, a
. or
vector signed short ?:?T;%S)C?n ILAd, a
or
vector unsigned int unsigned int ILH d, a80xFFFF
g (JFFIL) or
tor sianed int signed int ILHU d, a>>16
vector signed in (U535 L) lLHUO(rj e
,a ;
. unsigned long long IOHL d
vector unsigned long long (UF5)L) ,a
or
vector signed long long ?:?T;%lj’c)g long FSMBI d, a
float
vector float (UF5)L)
double
vector double (UF5L)

S i5#i5k, Version 2.1



SONY

SONY <

B LANJLER - TR A A B
24, TGS ITHIET DA AAEE

spu_convtf: vector convert to float

d = spu convtf(a, scale)

ANIB aDEEREFHINIAMBICERL, 2 TRELET, scale DHFBREHEIL 0~127 T, COHEHEE
BAFEZETEEIS—ELTEML, VM IILEELELET, BREERYE dARALZET,

#& 2-11: Convert an Integer Vector to a Vector Float
d a

scale 1B B4R 2034 7 B #L FTEUIT)@mE~DT v S
vector float vector unsigned int unsigned int  d = si_cuflt(a, scale) CUFLT d, a, scale
vector float vector signed int (7-bit literal) ~ d = si_csflt(a, scale) CSFLT d, a, scale

spu_convts: convert floating point vector to signed integer vector

d = spu convts(a, scale)

ARYHB 2 DBEZE2CPTCREL, BRELFEMTER-ERLET, CODRKBEMN 2%1) LYKEFNES
F (2%"-1) IcgafEE L. 22 & YhE0BaIE, 2V (CHMEBEELET ., scale DHRHEHEIE0~127 TY, =
DEFAEHBAEEETEIS—E LTEMLIAVSALERELELES, ZALUNDOEESHREERY 4 JdDORE

THEER~ANKALFET,

%+ 2-12: Convert a Vector Float to a Signed Integer Vector
d a scale 1 B 40 7034 A B 2L FTEoITUME~DIT YT
vector signed int vector float unsigned int d = si_cflts(a, scale) CFLTS d, a, scale

(7-bit literal)

spu_convtu: convert floating-point vector to unsigned integer vector

d = spu convtu(a, scale)

RYB 2 22 TREL, HREEHSHALEBRICEHRLET., COTBBEN 2%21) LYKEVEEIF 2%
1) IZBEFEE L. BOETHIIGAEX. OICEEIEELET, scale DHFREBHIL 0~127 TY, COEEALIRE

ATMEEETEIS—ELTEMLAVASLVEFLEENETAS, TAUNDEERREENI S dOMGTIE
RAALFET,

% 2-13: Convert a Vector Float to an Unsigned Integer Vector
d a

scale 18 B 40 A 24 A B 2L DN RN &)

vector unsigned int  vector float unS|.gn'ed int d = si_cfltu(a, scale) CFLTU d, a, scale
(7-bit literal)

SPU C/C++ E&&#ik, Version 2.1
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spu_extend: sign extend vector

d = spu_extend(a)

aMNBEENMRRI I THIHE. CORNJIDEFHREBNDERZRSIUELRIZ dORETHERAKAL
FY., aNFBNMIRAIITHDIEHER., CONIIDERBBBEDEREHBIELAIZ JORIET HERN
KALFET,

& 2-14: Sign Extend Vector Elements

d a

BERHEAHAHEE T TUGHE~ADT YT

vector signed short vector signed char d = si_xsbh(a) XSBH d, a
vector signed int vector signed short =~ d = si_xshw(a) XSHW d, a
;/Oencéor signed long vector signed int d = si_xswd(a) XSWD d, a
vector double vector float d=si_fesd(a) FESD d, a

spu_roundtf: round vector double to vector float

d = spu roundtf (a)

N7 aDEZTNLIT— FEREZEREFH/NMREICAD, N2 dDBEHFEOERICRALFET., £ A
78 dDIFHBEEDERICOEZRALET,

#& 2-15: Round a Vector Double to a Float

d a 1 Bl #E A 34 7+ B 1 TEUTUGRE~ADI YT
vector float vector double d = si_frds(a) FRDS d, a

25 HiTEEGSICHET 5HAHEHK

spu_add: vector add

d = spu add(a, b)

RIB aDEBRENIZ b DRAIET HERITMELES, b ARDSTHAEE. TNANFTEZRERITHERL.
altmBELES, A—N"—T70—0F v )—[FRHEELT. ANEREFTLEVERA, BRENIVZ dOHIET HE
ZE~NALEY,

& 2-16: Vector Add

TEUT)@EAD

SPU C/C++

4R A03A "
d a b BAEAAHES T
vector signed int  vector signed int vector signed int
vector unsigned  vector unsigned vector unsigned int d=si_a(a, b) Ad,a,b
int int
vector signed vector signed vector signed short
short short .
: : : d = si_ah(a, b) AHd, a,b
vector unsigned  vector unsigned vector unsigned
short short short
ector signed int ector signed int
Y 'ghed Int | v 1gned! 10-bit signed int o
vector unsigned  vector unsigned d = si_ai(a, b) Ald,a,b

int

S i5#i5k, Version 2.1
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d

a

b

~ y PN
EREAALEY ~ C27UEEND

K&
vector S|grfed int  vector S|gn.ed int int 21 RAASEDARS S RE L DMH
vector unsigned  vector unsigned unsigned int AHBER DTy T ESE,

int
vector signed
short

vector unsigned
short

vector signed
short

vector unsigned
short

vector float
vector double

int
vector signed
short

vector unsigned
short

vector signed
short

vector unsigned
short

vector float
vector double

10-bit signed short
(U T3)

short

unsigned short

vector float
vector double

d=si_ahi(a, b) AHId, a,b

221 AASBDFARS U FEEHEH

AAEBDOT Y T ESR,

d = si_fa(a, b)
d=si_dfa(a, b)

FAd,a,b
DFAd, a,b

19

spu_addx: vector add extended
d = spu addx(a, b, c)

N3 aDEBRENIV I D DHRART DEREIUANI L cOHRIETHDERDLSBAMELEY, BRERNV A
dDOMLT DERNMALET,

& 2-17: Vector Add Extended

FTEOITURE~AD

d a b c 18 Bl 40 754 7 BE 48 8w
vector vector vector vector ft <
signed int signed int signed int signed int d=si_addx(a, b, ©) ADDXrt, a. b
vector vector vector vector d <1t
unsigned int  unsigned int unsigned int  unsigned int

spu_genb: vector generate borrow
d = spu genb(a, b)
R b DEBRENIZ aDHALTIERNORELFET . FELE-ARO—ERI 2 dORIGT HERD LSB
~AL, dOERYDEY FEOICRELET .
& 2-18: Vector Generate Borrow
d a b

BERHAAHBEE T T)@BE~ADT YT

vector signed int  vector signed int = vector signed int

vector unsigned  vector unsigned  vector unsigned = 9= si_bg(b, a) BGrt, b, a

int int int

SPU C/C++ E&&#ik, Version 2.1
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spu_genbx: vector generate borrow extended

d = spu genbx(a, b, c)

RIB b DEEFERIE a ODABTIERIOSBELET . R4 cOMIET HERD LSB B0 THIBEEIE.
BREHNASHICI1ZHELET, BENOKLYELNSWNGEIE, RV 5 dDORETE2ER~NT1ERAL. F5THY
BEIEIDRIETIERNOERALET,

& 2-19: Vector Generate Borrow Extended

~ PN
’ @ b c 1B Rl 4 A 5A A BE 2 T TYEEA~

NIy
vector signed vector signed  vector vector
int int signed int signed int . <
d = si_bgx(b, a, c) BGXrt, b, a
vector vector vector vector d <1t
unsigned int unsigned int unsigned int  unsigned int

spu_genc: vector generate carry

d = spu genc(a, b)

N3 aDEBRENIV I bDHRARTIERAMELFEY, BELEF Y —ZERIZ dORIET HEFRD LSB
~RAL., dOEYDEY FEOIZERELFEFT,

% 2-20: Vector Generate Carry

d a b 18 R #E A A 7 BE 2K TEoT)@E~ADI YT
vector signed  vector vector

int signed int signed int d=si cg(a, b) CG a b

vector vector vector

unsigned int unsigned int  unsigned int

spu_gencx: vector generate carry extended

d = spu gencx(a, b, c)

N8 aDEBRENIZ DDRAET IDEREIUANIZ cOR ST HERDILSBAMELFES . FEELI=Fv
=R dDHRIET HDERDLSBAKAL, dDEYDEY FEOIZKRELFET,

& 2-21: Vector Generate Carry Extended

TEUT)@EAD

48 2534 ‘.
d a b c EREB RS T
vector vector vector vector t <

signed int signed int signed int signed int a=si_cgx(a, b, 0) CG;-rtC, ab
vector vector vector vector d <——-rt

unsigned int  unsigned int  unsigned int  unsigned int

SPU C/C++ E&&Hiok, Version 2.1
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spu_madd: vector multiply and add
d = spu madd(a, b, c)

N8 aDBFERENVE bTREL. XNV8 cOMETIERICMEL. X2 JORET HERICKAL
FY. BROBMBEEDISZS. REZTLEIAIIRIE aBLURNI 2 bOFHEEDERE 32 £V FEYAF
SHERLFET,

#+& 2-22: Vector Multiply and Add

FEoTY@E~AD
d a b c 1 B4R 234 A B 2L WU

vector vector vector vector
signed int  signed short  signed short  signed int

d=si_mpya(a, b, c) MPYAd, a, b, c

vector vector

vector float vector float d=si_fma(a, b, c) FMAd, a, b, ¢
float float
vector vector vector vector rt<---c¢
double double double double d =si_dfma(a, b, c) SET_AHIT, a,b

spu_mhhadd: vector multiply high high and add
d = spu mhhadd(a, b, c)

NIB aDEBHBBDERERV I b OHGTIBUBENERTREL. TORE/LOND 2 EY MEEA
78 cORIET DERANMBELFT . BREANVZ JORET HBER~ARALFTT,

& 2-23: Vector Multiply High High and Add

TEoT)@READ

d a b c 1B B 8 A 34 7 BE 1 &P

vector vector vector vector d = si_mpyhha rt<---c

signed int signed short ~ signed short  signed int (a, b, ¢) MPYHHA T, a, b
d<-rt

vector vector vector vector d = si_mpyhhau rt <---c

unsigned unsigned unsigned unsigned int (&, b, ©) MPYHHAU rt, a, b

int short short d<-—--rt

spu_msub: vector multiply and subtract
d = spu msub(a, b, c)
RIB aDEBEREZRNI S bOMIETHIERTREL., TOEABAIZ cORETIEREZBELFT ., BRZE
Ry dORETHIER~AMALET,
& 2-24: Vector Multiply and Subtract
d a b c BRI # A AR EK TEUTIVREADI YT
vector float =~ vector float ~ vector float  vector float d =si_fms(a, b, ) FMS d, a, b, c

vector vector vector vector d=si_dfms(a, b, c) rt<--c
double double double double DFMS rt, a, b
d<---rt

SPU C/C++ E&&#ik, Version 2.1
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spu_mul: vector multiply
d = spu mul(a, b)
RIJB aDEBERERVZ bOMETHIERTREL., BRENVZ JIORET HIER~ANRALET,
gz 2-25: Multiply Floating-Point Elements

d a b B AHEH TEUITUGSE~ADITY T
vector float vector float vector float d=si_fm(a, b) FMd, a, b
vector double vector double vector double d = si_dfm(a, b) DFMd, a, b

spu_mulh: vector multiply high

d = spu mulh(a, b)

RND5 aDEBBBEDERZEANIZ bICBIT5EHMOTHEENOERTREL, TOHEZ16EY FEITVT F
L. N2 dDORIET DBERAKALET, EITVTFTIREREZEY FEIHWEL, BlEMAB0ELT A UL

353—0

& 2-26: Vector Multiply High
d a b 1B B 48 A2 BE L TroTI@BEADIY T
vector signed vector signed vector signed = i
int short short d = si_mpyh(a, b) MPYH d, a, b

spu_mule: vector multiply even

d = spu mule(a, b)

N8 aDERYBBDERERV 2 bOR LT HBHYBFBDERTREL. TOREFONS32EY MEEA
D8 dOMETHERANMALFET,

& 2-27: Multiply Four (16-bit) Even-Numbered Integer Elements

d a b 18 51l #8 A 3A 7+ BE 4K TEoT)@EE~ADI YT
vector signed vector signed vector signed - i

int short short d=si_mpyhh(a, b) MPYHH d, a, b

vector vector unsigned vector o

unsigned int short unsigned short d=si_mpyhhu(a, b)  MPYHHU d, a, b

spu_mulo: vector multiply odd

d = spu mulo (a, b)

NI aDEFHRBEEDERZENV I b DRAICTHIERTRELET, bARNITHLIEE., TDANFERHE
RICEEL, a TRELFT, BRENVFZ I~NKALFT,

& 2-28: Multiply Four (16-bit) Odd-Numbered Integer Elements

~ > PN "
d a b 1 A1l 48 2 5A 7 BE £ 7;“‘-’ VI READT Y

vector signed short d=si_mpy (a, b) MPY d, a, b

10-bit signed short _ .
(JF5L) d = si_mpyi(a, b) MPYId, a, b

vector signed vector signed
int short

signed short 221 AASBOF RS Y FE L HHMAAAHE
BOT v T ESR,

SPU C/C++ E&&Hiok, Version 2.1
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vector unsigned short ~ d = si_mpyu(a, b) MPYU d, a, b

10-bit signed short
(T37I)

d a b B # A AR E

vector vector
unsigned int unsigned short

d = si_mpyui(a, b) MPYUIl d, a, b

221, AASBOARZ Y N & & HBAHRAHE

unsigned short MDYy T EBE

spu_mulsr: vector multiply and shift right

d = spu mulsr(a, b)

NIB aDEHFYEBDERERI 2 bORALT HHFHEBDERTREL. TOHETHSH 32 EY MEDEH
(kfI) 16 Ev FEFSHERL. N2 dORIET S 32 EY FERAKALFET,

#+& 2-29: Vector Multiply and Shift Right

d a b & A #A A4 A B S TeYITGE~ADITY S
vector signed vector signed vector signed - o
int short short d = si_mpys(a, b) MPYS d, a, b

spu_nmadd: negative vector multiply and add

d = spu nmadd(a, b, c)

NI aDEBRERERNVEZ b DALTLERTREL., EDHEEANIZ cORLT HIER~AMELFY, HR%Z
FAEREL. N2 dORIET HER~ARALZEY,

% 2-30: Negative Vector Multiply and Add

d a b c & Rl #E A4 7 BA %K TeUTIV@E~ADI YT
vector vector vector vector rt<--c
double double double double d = si_dfnma(a, b, ¢) DFNMATt, a, b

d<--rt

spu_nmsub: negative vector multiply and subtract

d = spu nmsub(a, b, c)

N2 aDEBRENV I bDOAGTIERTREL. TORRERIVZ cOMBTHIEZNOBELETY, #
ReNV 3 dOMET HER~NMALFT,

%+ 2-31: Negative Vector Multiply and Subtract
d a b c 1 71 #8 7 3A 7 BA EL TEoTUGRE~ADT YT

vector float  vector float vector float vector float d = si_fnms(a, b, ¢) FNMS d, a, b, c

rt<--c
vector vector vector vector o
double double double double d = si_dfnms(a, b, c) 5':':{?1? rt,a, b

SPU C/C++ E&&#ik, Version 2.1
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spu_re: vector floating-point reciprocal estimate

d = spu_re(a)

NI aDBFEBRRICOVTEDFH/NMRTEHDMEMBEFEHL. BRENI 2 IOHBTHIERAMALFET,
BRELTHEONDEEENREEIX12EY FTT,

& 2-32: Vector Floating-Point Reciprocal Estimate
d a

18 7 4B 32 7 BE 2

t = si_frest(a)
d=si_fi(a, t)

TEOTIBEADI YT

FREST d, a
Fld, a,d

vector float vector float

spu_rsqrte: vector floating-point reciprocal square root estimate

d = spu rsqrte(a)
RIZ aDEBRICOVTEDEFH N RAFHOFEAROHETEEZELE L. HBRERNIVZ JORETIHIERAKA

¢ SONY

LET. BRELTHONDHMEMBOEEIZ12EY T,

& 2-33: Vector Reciprocal Square Root Estimate

d a BERHEAAHEY T ITVGE~ADTY T
vector float vector float t = si_frsqest(a) FRSQEST d, a

d=si_fi(a, t)

spu_sub: vector subtract

d =

spu_sub (a, b)

RIL b DEBERENVZ aDRMLTIBERFIVYBELET, aBRANSTHHBEE. TORHT% a DEEHIC
BHEL, bZ aDRETIERLYBELET, A—\—70—0F v )—FRELEEA, HBRERVZ dDOH
WY HERNMALFET,

& 2-34: Vector Subtract

d a b BERAARAHBEE T ITUGE~DOIY T

SPU C/C++

vector signed
short

vector signed
short

vector signed
short

d = si_sfh(b, a) SFHd, b, a
vector vector unsigned vector unsigned
unsigned short  short short
;/netctor signed vector signed int vector signed int
: . d=si_sf(b, a) SFd, b, a

vector vector unsigned vector unsigned
unsigned int int int
vector signed . .
. vector signed int
int -bit si i

1,0 bit signed int _ d = si_sfi(b, a) SFId, b, a
vector (JT3I) vector unsigned
unsigned int int
vector signed int vector signed int
int 221 AAFBEDARS U FEEHBHIA
vector . . vector unsigned ~ AEHDT v T ESHE,

. . unsigned int .

unsigned int int

S i5#i5k, Version 2.1
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d a b BERAAAHBEE TEOTUGE~DITY T
:Egtr(t)r signed 10-bit signed \S/ng—ct)r signed
short d = si_sfhi(b, a) SFHId, b, a
vector (JT3)) vector unsigned
unsigned short short
vector signed short vector signed
short short 221, RAATZEDOARS Y FE L BHHA
vector unsianed short vector unsigned HBEBD< v T ESR.
unsigned short 9 short
vector float vector float vector float d=si_fs(a, b) FSd,a, b
vector double vector double vector double d = si_dfs(a, b) DFS d, a, b

spu_subx: vector subtract extended

d = spu subx(a, b, c)

RNIB b DEBERENVZ aDAMLTIERFIYBELET . RVF cOMETHERDLSBA 0 THHBHAIT
BEBRMNCEICT1ZHELEY, BRENVZ dOHILT HER~AMALZET,

& 2-35: Vector Subtract Extended

FTEUITY@E~

|| 0 A+ 3A :
d a b c &R+ A2 BEEL DT
vector vector vector vector signed
signed int signed int signed int int ) r<-—-c
d = si_sfx(b,a, c) SFXrt, b, a
vector vector vector vector d <1t

unsigned int unsigned int  unsigned int  unsigned int

2.6. /N1 MEESTICHIET A IAHBEE

spu_absd: element-wise absolute difference

d = spu absd(a, b)
RO 2DEBERERV I bORETIERLYBEL. HBROEIEERI 2 dDOHIET HERAKALET,

#+& 2-36: Absolute Difference of Sixteen (8-bit) Unsigned Integer Elements
d a b BEREAHAHEE T ITV@HE~ADI YT

vector vector vector
unsigned char  unsigned char  unsigned char

d=si_absdb(a, ) ABSDBGd, a, b

spu_avg: average of two vectors
d = spu_avg(a, b)
RDB aDEBERENI I bORIETHDERIC1ZMELE~MELES . BRE1EYFE~AYTFL. RY
B2 dDOR}IET HERAMALET,
& 2-37: Average Sixteen (8-bit) Integer Elements
d a b BEREAAHEY T TVGHE~ADTY T

vector vector vector
unsigned char unsigned char unsigned char

d=si_avgb(a,p) AVGBd, a, b

SPU C/C++ E&&#ik, Version 2.1
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spu_sumb: sum bytes into shorts
d = spu_sumb(a, b)
RIJZBbDADDERDMELEYRY 2 dORET 2BHBEEDERAMRALET, £, RVF2aD4D0DE
ROMELEYRY 2 dORIET DHEHBEEDER~AMRALES,
& 2-38: Sum Sixteen (8-bit) Unsigned Integer Elements
d a b BEREAAHEE T ITVGE~ADTY T

vector vector vector
unsigned short  unsigned char unsigned char

d=si_sumb(a, b) SUMBGd, a, b

2.7. &, k. BLUVEBLERRIIHET SHEAAHBEH

spu_bisled: branch indirect and set link if external data

(void) spu bisled(func)
(void) spu bisled d(func)
(void) spu bisled e (func)

FXRIOAANYRRT—ER)DAI Y bEHEELET . NV MO THIGEEE, ROGHRERTLET
O TIREWMES, B func ZMUHLET, /N5 A—% funcBNFA—E B IR Y EEHFLGEVEROAH
HBEVEZTDE S LBEABADRS V2 TS, func BMIEFNSHE spu_bisled d & spu_bisled e BADMEH
RABRIUTONT AN ETLEVETS,

o EYAHZEZEI (spu bisled d DHH)

o E|YAHZFEEHA (spu bisled e DFH)
TRITSIVIDER: bisled MTERHY T bz T7EYRAAHE LTRED EDOREICETE, bisled e T DX
REGDHEM func T2 TOEREML DR FEZEEREL DR ELTRGETLENH SO, BEOEUE LA

BINEHL TOER A, BEDOEUH LIRBOEMIZDOULNTIE TSPU Application Binary Interface Specification |
EFBRBLTLEE,

FRFAMDOVTIE func AFEPHEN D EFHNEBELTVET, CDFH. spu bisled AAHAABHD
FRICEYDIRE Y FREAEASNEZLEHY FEA

& 2-39: Branch Indirect and Set Link If External Data

IR A A A BB func & Al #E A4 7 EA %K Ty IT)@ME~ADI YT
spu_bisled si_bisled(func) BISLED $LR, func
spu_bisled_d void (*func) () si_bisledd(func) BISLEDD $LR, func
spu_bisled_e si_bislede(func) BISLEDE $LR, func

spu_cmpabseq: element-wise compare absolute equal
d = spu cmpabseq(a, b)
RI5 aDEBERDEHBEERY 2 bORET HEERODEMBELRLET, BAZELIMERIIRNY Z dOXE
TEHIERDEEY FET1ICHEL. FLLBWMEEERIZ dORIETIERDEE Y FEOIHRELFET,

& 2-40: Compare Absolute Equal Element by Element

d a b 1 31l 8 A 3A 7 BE 4 TEUITUGE~ADI YT
vector unsigned int vector float vector float d = si_fcmeq(a, b) FCMEQd, a, b

SPU C/C++ E&&Hiok, Version 2.1
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spu_cmpabsgt: element-wise compare absolute greater than

d = spu cmpabsgt (a, b)

RJB aDEBERDERMEENTZ bDORIET HDEERDEMBELBELET, XI5 a DERNRVZ b Ot
ETBERLYREVNGEE. RV IORGTEIERDEEY FE1ICHEL. 25 THWMEEERY 2 dORE
THRERDEEY FEOICRELET,

% 2-41: Compare Absolute Greater Than Element by Element

1 71| 8 3R F BE #K
d = si_fcmgt(a, b)

TrOTI@EADI YT
FCMGTd, a, b

c a b

vector unsigned int  vector float vector float

spu_cmpeq: element-wise compare equal
d = spu cmpeq(a, b)
ROZ aDEBERENV I bDORAGTIERELRLFET, bBIRATTHLIEE., TORATEZRERICHERL

RRICHEBRETGVES, ChALDARIT Y FENAZELWMEERIANI 2 dORIET HEROEE Y FETITREL
FY, FELLBVEEREARI 2 dORGTHERNDEE Y FEOITKRELET,

& 2-42: Compare Equal Element by Element

TEUIUGRS

|40 A 3A
d a b 18 B # A A 7 B %K DT YT
vect.or vector signed char vector signed char d=si_ceqb(a, b) CEQbd. a b
unsigned char  yector unsigned char vector unsigned char
vector signed short vector signed short
vector gn gn d=si_ceqh(a, b) CEQH, a,b
unsigned short  vector unsigned short vector unsigned short
vector signed int vector signed int ,
vector . . . . d =si_ceq(a, b) CEQd, a, b
. . vector unsigned int vector unsigned int
unsigned int
vector float vector float d = si_fceq(a, b) FCEQd, a, b
vector signed char -bit si i . .
an 10-bit signed int d=si_ceqbi(2, b)) CEQBId, a, b
vector vector unsigned char (NT3N)
unsigned char  vector signed char signed char ©D21. RASEDARS U LKEL D

vector
unsigned short

vector unsigned char
vector signed short
vector unsigned short
vector signed short
vector unsigned short
vector signed int

unsigned char
10-bit signed int
(UT3I)
signed short
unsigned short
10-bit signed int

HArAHEBDT Y T ESR,

d = si_ceqhi(a, b)

CEQHId, a, b

221 AASBOARS U REED
HHAHEBDT Y T &SR,

— = d = si_ceqi(a, b CEQld, a, b
vector vector unsigned int (VT3I) —cedi(a, o)
unsigned int vector signed int signed int ©D21. RASEODARS U KLKEL D
vector unsigned int unsigned int HARAHBERDT Y T &S8R,

SPU C/C++
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spu_cmpgt: element-wise compare greater than

d = spu cmpgt (a, b)

SONY
<
<

COMPUTER |

SONY

NI aDEBRENIV I bDRARTDEREERLET, bBNRANITTHAIEE. TORANSTEZEERITHEEL
ERIZCEBRETGVES, N2 aDERPNIZ b DHRIETIERLIYKREVNZE, NI dOHRIET HER
DEEY FETIZHREL, Z3THEVEERIANIZ dORIET 2ERDEE Y FEOIZRELET,

& 2-43: Compare Greater Than Element by Element

TEUT)@HE~D

I} A
d a b 18 Bl HE A iA 7 B %K ——
vector signed char d=si_cgtb(a, b) CGTBd, a, b
. 10-bit signed int o .
\éﬁ;tror signed (JF35L) d = si_cgtbi(a, b) CGTBId, a, b
. “221. AASEDFARS Y K& L DHHAH
signed char

vector
unsigned char

vector unsigned
char

vector signed
short

vector
unsigned short

vector unsigned
short

vector signed int

vector
unsigned int

vector unsigned
int

vector float

vector unsigned char
10-bit signed int
(UT3)

unsigned char

vector signed short
10-bit signed int
(UT3I)

signed short

vector unsigned short
10-bit signed int
(UT3)

unsigned short

vector signed int
10-bit signed int
(UT3I)

signed int

vector unsigned int
10-bit signed int
(UT3)

unsigned int

vector float

E#o<y &SR,

d = si_clgtb(a, b) CLGTBd, a, b

d = si_clgtbi(a, b) CLGTBId, a, b

221 AASEDARS Y R E L HMHRH
BEn<y TESH,

d = si_cgth(a, b) CGTHd, a, b

d = si_cgthi(a, b) CGTHId, a,b

221 AASEDARS Y R E L LHMEHRH
BH#n<y TESH,

d = si_clgth(a, b) CLGTHd, a, b

d = si_clgthi(a, b) CLGTHId, a, b

221 AASEDARS Y R E L LHMBHRH
B#n<y TESH,

d=si_cgt(a, b) CGTd,a,b

d=si_cgti(a, b) CGTld, a,b

221, RASHDARS Y FE L HBHRAH
B#n<y TESH,

d=si_clgt(a, b) CLGTd,a, b

d = si_clgti(a, b) CLGTld, a,b

221 AASEDARS Y RE L LHMHRH
BH#n<y TESH,

d=si_fegt(a, b) FCGTd,a,b

SPU C/C++ E&&Hiok, Version 2.1
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spu_hcmpeq: halt if compare equal
(void) spu hcmpeq(a, b)
ab bDEFLELET, ENELIMEEIETOT S LORTEFLLET,

& 2-44: Halt If Compare Equal

a b EREAHAHEK  TFTEUITUGE~DTY T2
int int
T3
(#277.) si_heq(a, b) HEQrt, a, b
unsigned int unsigned int
9 GEUFSL)
int 10-bit signed int . :
— si_heqi(a, b HEQIrt, a, b
unsigned int (MTIN) -hedi(, b)

TOE Y FEEREEL LTERBETERVEANEZ14R—SD 1221, RASEOARS Y KE & DA AHEHD
Iy T ICREINATWIDERULAETHERINET,

PHBOEA—5y hTHBINTA—F rt [BEERFOL S ERIREICE L TRELGENSBRINET,

spu_hcmpgt: halt if compare greater than

(void) spu_hcmpgt (a, b)
abbDEFLELET, aM bk YXREVGEEETOITSLOETEFLELET,

& 2-45: Halt If Compare Greater Than

a b 18 B #8732 7 BE %% TEvI)@mEAnTy T
int int si_hgt(a, b) HGT rt,a, b
GEYTZI)
unsigned int unsigned int si_hlgt(a, b) HLGTrt,a,b
GEVTII)
int 10-bit signed int si_hgti(a, b) HGTIrt,a, b
MT37I)
unsigned int 10-bit signed int si_hlgti(a, b) HLGTIrt, a, b
MT37I)

"0y FEBREELE LTRBETERVEIEZ14R—SD 1221, RASEOARS Y KE & DA AHEHRD
Ty Tl ICRBENTVWEDERLAETHERENET,

PO —5Fy FTHBIRTA—E rt [LEEGHFOL SR ERIREIZE L TRELENBRINET,

28. Evy MNEEBSIUIRVBEBERSICHET 2 A A4

spu_cntb: vector count ones for bytes
d = spu cntb(a)
RIZ aDEBRFIZHHIT1DEY FEENAIUEL, TOEERIZ dORETHER~ARALET,

% 2-46: Count Ones for Bytes
d a 1 Bl #E A 34 7+ B 1 TEoITV@E~DI YT

vector unsigned char
vector unsigned char 9 si_cntb CNTBd, a

vector signed char

SPU C/C++ E&&#ik, Version 2.1
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COMPUTER |

spu_cntlz: vector count leading zeros

d = spu cntlz(a)

N5 aDEBEZXFTRID 1DOEY FOEITHLH0DEY bEHIU ML, ZDEERIZ dORGT HER

~HALET,
& 2-47: Count Leading Zero for Words
d a & Bl #E A 34 A B #K T ITIV@E~DI YT
vector signed int
vector unsigned int vector unsigned int d = si_clz(a) CLZd, a

vector float

spu_gather: gather-bits from elements

d = spu gather(a)

RIZ aDBEXRDLSBZEOTEHK L. NV F dDERODTHEY hAKEML TGRLET, EEShdEY
FDEIE. "M PRIV EADIBE1B6EY b, N—TT—FRIEADIBESEY b, T—FKRHEADBA4IEY &
BYFET, RIZADEBEZFODEYDE Y bHEIURI L2 dDMMDERIILETOIZHESINET,

% 2-48: Gather-bits from a Vector of Bytes, Halfwords, or Words

d a 1B 51| #8 AR A BE #K TEoT)@E~ADI YT
vector unsigned char

: d=si_gbb(a) GBB d, a
vector signed char
vector unsigned short
o nelg d=si_gbh(a) GBH d, a
vector unsigned int vector signed short
vector unsigned int
vector signed int d = si_gb(a) GBd, a
vector float

spu_maskb: form select byte mask

d = spu maskb(a)

aDTER16EY FIZDOWTEEY M2 8EERTEHIEICEY128EY PRI EAIRVEFER LRI Z d~AR

A L/ ij—o
& 2-49: Form Selection Mask for a Vector of Bytes
d a BRI AHEE TEVITUGE~ADIY S
unsigned short
signed short d=si_fsmb(a)  FSMBd, a
vector unsigned char unsigned int
signed int
16-bit unsigned int (1) 735 L) d = si_fsmbi(a) FSMBI d, a

SPU C/C++ E&&Hiok, Version 2.1
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spu_maskh: form select halfword mask

d = spu maskh (a)

aDTERSEY MIDWTREY FE 16 EERTEHIEICEY128EY PRI EAIRVEEBR LRI Z d~ARR

lbij—o

& 2-50: Form Selection Mask for Vector of Halfwords

d

a 18 7 4B 32 7 B 2 TEoTUREADT YT

vector unsigned short

unsigned char
signed char
unsigned short
signed short
unsigned int

d=si_fsmh(a) FSMH d, a

signed int

spu_maskw: form select word mask

d = spu maskw (a)

aDFR4EY MIDOWTEEY FER2ERETEHEITEYI128EY FORIETRVEER LRI Z d~K

ALZET,

& 2-51: Form Selection Mask for Vector of Words

d

a 18 71 4B A 32 7 B 2 TryTI@BEADI YT

vector unsigned int

unsigned char
signed char
unsigned short
signed short
unsigned int

d = si_fsm(a) FSMd, a

signed int

SPU C/C++ E&&#ik, Version 2.1
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spu_sel: select-bits

d = spu sel(a, b, pattern)

SONY

¢ SONY

COMPUTER |

128EY FDRIATHS patternDEEY FDEIZIELTRYI AR a £ERI 2 bhORIETHEY b &
BIRLET, patternDEY FHAODFEF a hORETHE Y FEEIRL., TS5 THRWMEEIT b M SERLE

Yo BRENIZ A~NKALFET,

#+& 2-52: Select Bits from Vector of Bytes

. T TYEEN
1) # A
d a b pattern 1B Bl 48 32 7+ BE K DTy T
vector vector vector
unsigned unsigned unsigned vector
char char char unsigned
vector vector vector char
signed char signed char signed char
vector vector vector
unsigned unsigned unsigned
short short short vect.or
unsigned
vgctor vgctor vgctor short
signed signed signed
short short short
vector vector vector
unsigned unsigned unsigned d =si_selb(a, b, pattern) SELBd, a, b,
int int int vector pattern
unsigned
vector vector vector int
signed int signed int signed int
vector float  vector float  vector float
vector vector vector
unsigned unsigned unsigned
long long long long long long
vector
vector vector vector .
. . . unsigned
signed long  signed long  signed long
long long
long long long
vector vector vector
double double double

SPU C/C++ E&&Hiok, Version 2.1
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spu_shuffle: shuffle bytes of a vector

d = spu_shuffle(a, b, pattern)

pattern DEINA FDEZFEAR, ZTOMEIZIE L TR 2-212RT &SI/, FEEFL, #ERERTIEZ dORET
5181 bARALET,

2-2: vy INRE—Y

ELAJVER - #F A A HB#

pattern DEINA FDIE (N4 F 1)) HEREIHhB/ 1M+

1OXXXXXX 0x00

110xXXXX OxFF

111XXXXX 0x80

e pattern DTS5 EY FT7 RLRAEESN-ELHEE (al I1b)D

NA b+

% 2-53: Shuffle Two Vectors of Bytes

. . ~ j’[ AA,\

d a b pattern 1B B $E A 34 7 BA K rexIlmunn
&P

vector vector vector

unsigned  unsigned unsigned

char char char

vector vector vector

signed signed signed

char char char

vector vector vector

unsigned unsigned unsigned

short short short

vector vector vector

signed signed signed

short short short

vector vector vector vector

unsigned  unsigned unsigned  unsigned d = si_shufb(a, b, pattern) SF::JFB d.ab,

int int int char pattern

vector vector vector

signed int  signed int  signed int

vector vector vector

unsigned  unsigned unsigned

long long long long long long

vector vector vector

signed signed signed

longlong longlong longlong

vector vector vector

float float float

vector vector vector

double double double

SPU C/C++ E&&#ik, Version 2.1
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29. REEEGDICHIGT A AHBEE

spu_and: vector bit-wise AND

d =

spu_and(a, b)

SONY
<
<

COMPUTER |

RIZ aDBEEY FERY B b OXRETEHEY FEHEANDEELEFT, bNANSTHIEES. TORAS%
BRERIZESLI-RIZH

& 2-54: Vector Bit-Wise AND

SPU C/C++

BAND BEHETLHVET, BRERVZ dOHETHEY FAKALET,

T I)EGHSE

|48 32

d a b 18 Bl 48 A A A BE DTS
vector unsigned  vector unsigned vector unsigned char
char char
Zﬁgtror signed vector signed char  vector signed char
vector unsigned  vector unsigned .
short short vector unsigned short
vector signed vector signed short  vector signed short
short
;/netctor unsigned vector unsigned int  vector unsigned int d = si_and(a, b) AND d, a, b
vector signed int  vector signed int vector signed int
vector unsigned  vector unsigned vector unsigned long
long long long long long
vector signed vector signed long vector signed long long
long long long
vector float vector float vector float
vector double vector double vector double
vector unsigned  vector unsigned
char char -bit si i

10-bit signed int d=si_andbi(a, /) ANDBId, a, b

vector signed
char

vector unsigned
char

vector signed
char

vector unsigned
short

vector signed
short

vector unsigned
short

vector signed
short

vector unsigned
int
vector signed int
vector unsigned
int
vector signed int

vector signed char

vector unsigned
char

vector signed char

vector unsigned
short

vector signed short

vector unsigned
short

vector signed short

vector unsigned int
vector signed int
vector unsigned int

vector signed int

(VT3WL)

unsigned char

signed char

10-bit signed int
(UT3)

unsigned short

signed short

10-bit signed int
(UT3I)

unsigned int

signed int

221 ANSBDOARS U REED
HHRAHEDT v T ESH,

d=si_andhi(a, b) ANDHId, a, b

221 AASFBDOARS U REED
HAHRAHEDT v T ESH.

d = si_andi(a, b) ANDId, a, b

221, RAAFHEOARZUFELED
HArAHEBDT Y T ESHE,

S i5#i5k, Version 2.1
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spu_andc: vector bit-wise AND with complement

d = spu_andc(a, b)
NIBaDBEY FENYV L b ORETHEY FOHMEREAND BEL., TOHERERIZ dORMIETHE Y

FAKALZET,
#+& 2-55: Vector Bit-Wise AND with Complement
d a b BERHEAAHEE T T)@EEAD
ES)
vector unsigned vector unsigned vector unsigned
char char char

vector signed char vector signed char  vector signed char

vector unsigned vector unsigned vector unsigned
short short short

vector signed vector signed vector signed
short short short

vector unsigned int  vector unsigned int  vector unsigned int  d = si_andc(a, b) ANDC d, a, b
vector signed int vector signed int vector signed int

vector unsigned vector unsigned vector unsigned
long long long long long long

vector signed long  vector signed long  vector signed long
long long long

vector float vector float vector float

vector double vector double vector double

spu_eqv: vector bit-wise equivalent
d = spu eqv(a, b)
RIZ aDEEY FERTZ bDORETHEY FELBLET, a L bORIETHE Y MEAFLIWMEE., NV 4%
dORIETHEY FE1ITEEL. T3 THWNMERIFOICEELET.

#+& 2-56: Vector Bit-Wise Equivalent

FroITY@mE~

|48 34
d a b 1B 3l 48 A A A BE DTy
vector unsigned vector unsigned vector unsigned
char char char
vector signed char = vector signed char vector signed char
vector unsigned vector unsigned vector unsigned
short short short
vector signed vector signed vector signed
short short short
vector unsigned int  vector unsigned int vector unsigned int d = si_eqv(a, b) EQVd, a, b
vector signed int vector signed int vector signed int
vector unsigned vector unsigned vector unsigned
long long long long long long
vector signed long  vector signed long  vector signed long
long long long
vector float vector float vector float
vector double vector double vector double

SPU C/C++ E&&#ik, Version 2.1
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spu_nand: vector bit-wise complement of AND

d spu_nand(a, b)

SONY
<

COMPUTER |

SONY

RI)B aDEEY FERV A bORETEHEY FEREANDEE L., HROBEEARIZ dORIETHE Y b~

KALZES,

;& 2-57: Vector Bit-Wise Complement of AND

d

a

N YN
b ERasiamy 0 ZYIUEE~OT

v 7
vector unsigned vector unsigned vector unsigned
char char char
vector signed char  vector signed char = vector signed char
vector unsigned vector unsigned vector unsigned
short short short
vector signed short  vector signed short  vector signed short
vector unsigned vector unsigned vector unsigned
int int int d=si_nand(a, b) NAND d,a, b

vector signed int

vector unsigned
long long

vector signed long
long

vector float
vector double

vector signed int

vector unsigned
long long

vector signed long
long

vector float
vector double

vector signed int

vector unsigned
long long

vector signed long
long

vector float
vector double

spu_nor: vector bit-wise complement of OR

d

spu_nor (a, b)

NIB aDEEY FERIZ b DRIETHEY FEREORFEHEL., BEDHHEANV Z dORIETHE Y bARK

lbi?—o

#+& 2-58: Vector Bit-Wise Complement of OR

TEUTIREADT

d a b 1 Bl #8 7 32 7 BE £ v
vector unsigned vector unsigned vector unsigned

char char char

vector signed char  vector signed char  vector signed char

vector unsigned vector unsigned vector unsigned

short short short

vector signed short vector signed short  vector signed short

vector unsigned vector unsigned vector unsigned

int int int d=si_nor(a, b) NORd,a, b

vector signed int

vector unsigned
long long

vector signed long
long

vector float
vector double

vector signed int

vector unsigned
long long

vector signed long
long

vector float
vector double

vector signed int

vector unsigned
long long

vector signed long
long

vector float
vector double

SPU C/C++ E&&Hiok, Version 2.1
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spu_or: vectorbit-wise OR

d = spu or(a, b)

ELAJVER - #F A A HB#

RI)B aDEEY LERV A bORMETHEY FEREOREELET, bNRDTTHIEE. TORAATER
BRICETLERICREORBRHETRVET . BRERVZ JOHAETHEY FARKALET,

& 2-59: Vector Bit-Wise OR

d

a

b

~ > PN
EREAAsEY T ZU@Es

DIy

vector unsigned vector unsigned vector unsigned char
char char
vector signed char vector signed vector signed char

char
vector unsigned vector unsigned vector unsigned short
short short
vector signed short  vector signed vector signed short

short
vector unsigned int  vector unsigned vector unsigned int d=si_or(a, b) ORd, a,b

int
vector signed int vector signed int  vector signed int
vector unsigned vector unsigned vector unsigned long
long long long long long
vector signed long vector signed vector signed long long
long long long
vector float vector float vector float
vector double vector double vector double
vector unsigned vector unsigned 10-bit signed int
char char V72IL . .

(VT7W) d = si_orbi(a, b) ORBI d, a, b

vector signed char

vector unsigned
char

vector signed char
vector unsigned
short

vector signed short
vector unsigned
short

vector signed short

vector unsigned int

vector signed int
vector unsigned int

vector signed int

vector signed
char

vector unsigned
char

vector signed
char

vector unsigned
short

vector signed
short

vector unsigned
short

vector signed
short

vector unsigned
int
vector signed int
vector unsigned
int
vector signed int

unsigned char
signed char
10-bit signed int
(UT37W)
unsigned short
signed short

10-bit signed int
(UT3)

unsigned int

signed int

221 AASHOARS U REE DA
RAHBEHOT Y T ESRE,

d = si_orhi(a, b) ORHId, a, b

221 AASHOFRS U REE A
RAHBEHOT Y T ESRE,

d=si_ori(a, b) ORI d, a,b

221 ANASHDARS Y FEELHMEH
RAHBEHOT Y T ESRE,

SPU C/C++ E&&#ik, Version 2.1
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spu_orc: vector bit-wise OR with complement

d = spu orc(a, b)

NIB aDEEY FERIZ b DRIETHEY FOHBHLEREOREREL., TOHRERIZ dDHBTHE Y b
~MALFET,

#+& 2-60: Vector Bit-Wise OR with Complement

d a b 1 Il #E A 34 7 BE £ TEUITIRE~ADIY T

vector unsigned
char

vector signed char

vector unsigned
short

vector signed short
vector unsigned int

vector signed int

vector unsigned
long long

vector signed long
long

vector float
vector double

vector unsigned
char

vector signed char

vector unsigned
short

vector signed
short

vector unsigned
int
vector signed int

vector unsigned
long long

vector signed long
long

vector float
vector double

vector unsigned
char

vector signed char

vector unsigned
short

vector signed
short

vector unsigned
int
vector signed int

vector unsigned
long long

vector signed long
long

vector float
vector double

d=si_orc(a, b) ORCd,a, b

spu_orx: OR word across
d = spu orx(a)
RI5aD4D20T—FERISHLTHEORFBEZTLHL, BREANIZ IDT—FEROAKALFET, N
92 dDENUANADT— RFER(1,23)NE0ERALET,
#& 2-61: OR Word Elements Across
d a

vector unsigned int

1 71| 48 732 7 BE £ TEUTUBEADT YT

vector unsigned int d=si_orx(a) ORX d, a

vector signed int vector signed int

SPU C/C++ E&&Hiok, Version 2.1
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spu_xor: vector-bit-wise exclusive OR

d = spu xor(a, b)

NI aDBEBERENVZ b DOAMLTHEREXOREELFEY, bNRAASTHIBE. TODRANFTEFERIC
BELIRICXORBEHETRWVET . BRERVZ JOHFIETHEY FARALET,

& 2-62: Vector Bit-Wise Exclusive OR

d

a

b

BEREAHAHEE T ITUGEADIVT

vector unsigned
char

vector signed
char

vector unsigned
short

vector signed
short

vector unsigned
int
vector signed int

vector unsigned
long long

vector signed
long long

vector float
vector double

vector unsigned
char

vector signed
char

vector unsigned
char

vector signed
char

vector unsigned
short

vector signed
short

vector unsigned
short

vector signed
short

vector unsigned
int

vector signed int

vector unsigned
int

vector signed int

vector unsigned
char

vector signed
char

vector unsigned
short

vector signed
short

vector unsigned
int

vector signed
int

vector unsigned
long long

vector signed
long long

vector float
vector double

vector unsigned
char

vector signed
char

vector unsigned
char

vector signed
char

vector unsigned
short

vector signed
short

vector unsigned
short

vector signed
short

vector unsigned
int

vector signed
int

vector unsigned
int

vector signed
int

vector unsigned
char

vector signed
char

vector unsigned
short

vector signed
short

vector unsigned
int

vector signed int

vector unsigned
long long

vector signed
long long

vector float
vector double

10-bit signed int
(UT3)

unsigned char

signed char

10-bit signed int
(UT3)

unsigned short

signed short

10-bit signed int
(UT3I)

unsigned int

signed int

d = si_xor(a, b) XORd, a, b

d = si_xorbi(a, b) XORBI d, a, b

221 ANSBOFRS Y REE HHAHAHE
BO<y TSR,

d = si_xorhi(a, b)

XORHId, a, b

221 ANSBOFARS Y REE HHAHAHE
BO<y T ESH,

d = si_xori(a, b)

XORId, a, b

221 ANSBOFARS Y FE L HHAHAHE
BO<y T ESH,

SPU C/C++ E&&#ik, Version 2.1
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210. 7 FBEUA—T— FRFICHIET A AHBEE

spu_rl: element-wise rotate left

d =

spu rl(a,

count)

NI 5 aDEBERENIZ count ORET BERTRINDE Y b FEICAE—T—FLET, BEROEHD
5O0—FT—r7IrEhfzEY ME BWMITA—FT—rA 2 LET, BROYAXITEL T, RV B count DE
Y EDIL—MOAEFERALET ., N—TT—FERDEFE, NV B count DTFRL4EY FEFEALET, 7—

FERDBEE. NI Z count DTS5 EY FEFERALET,

HBRENVZ dDOHRIT HER~ANMALET,

%+ 2-63: Element-Wise Rotate Vector Left by Bits

SPU C/C++

d a count & AI#A A4 A B3 TeYITUGE~ADIY T
vector unsigned  vector
short unsigned short vgctor d = si_roth(a, count) ROTH d, a, count
vector signed vector signed  signed short
short short
vector unsigned  vector
int nsigned int
: unsig . : erctor . d=si_rot(a, count) ROT d, a, count
. .. vectorsigned  signed int
vector signed int int
vector unsigned  vector 7-bit sianed
short unsigned short '~ it signe . )
- : int d = si_rothi(a, count)  ROTHI d, a, count
vector signed vector signed (JF35L)
short short
vector unsigned  vector
short unsigned short 221, AATFEOART U R & & HBHAHBEHED
. . int . " S HE
vector signed vector signed <y ESE,
short short
vector unsigned  vector .
int unsigned int _7'b't signed L
. int d = si_roti(a, count) ROTI d, a, count
vector signed int ;/netctor signed (1) F51)
vector unsigned  vector
int unsigned int it 221, AATFEOART Y & & HBHAHBEHD

vector signed int

vector signed
int

<y ESHE,

S i5#i5k, Version 2.1



SONY
<
<

COMPUTER

SONY

ELAJVER - #F A A HB#

spu_rimask: element-wise rotate left and mask by bits

count)

Z OE#IE element-wise rotate left and mask EEZANTARI 2 a DEEBEZDE Y FHDHREAHS T + (LSR)
EABWVET, count NIBEV I FESELIEFAICLIEFEELET . (count /INTA—F IR 2-64[2RT &
SRV ERAZDELELEYR—FLTULET, WIRIE, count BRNSES5 THZIHE aDEEREZSE
v EREVINLET, COBBOERIIUTOOI—FTEYEREICREINTHWET,

For (each halfword element h in vector a) {

int bitshift = -count & O0x1F;
h = (shift & 0x10)? 0: LSR(h,bitshift);

d = spu rlmask(a,

}

For (each word element w in vector a) {
int bitshift = -count & O0x3F;
(shift & 0x20)? 0: LSR(w,bitshift);

w =

}
HBRERYZ dORET HER~AKALES,

& 2-64: Rotate Left and Mask Vector by Bits

d a count 1 51 4R A 34 A BAEL TEOITVGEE~ADT YT
vector unsigned  vector vector
hort igned short .
sho - unS|gne. sho signed d = si_rothm(a, count) ROTHM d, a, count
vector signed vector signed short
short short
vector unsigned  vector
int unsigned int
gnes vector d=si_rotm(a, count) ROTM d, a, count

. .. vectorsigned  signed int
vector signed int int
vector unsigned  vector 7.bi
short unsigned short ~ °’ it _ . .

. . signed int d = si_rothmi(a, count) ROTHMI d, a, count
vector signed vector signed (JF5IL)
short short
vector unsigned  vector
short unsigned short ot “221. AASEDOARS Y K& L HEHAHEHD< Y
vector signed vector signed TESR.
short short
vector unsigned  vector ,
. . . 7-bit
int unsigned int . . . .

aned signed int d = si_rotmi(a, count) ROTMI d, a, count

vector signed int ;’;Ctor signe (JT3I)
vector unsigned  vector
int unsigned int ot 221 RAASEDARS Y KL HEHFAHERD<T Y

vector signed int

vector signed
int

j” E%lﬂlﬁo
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spu_rimaska: element-wise rotate left and mask algebraic by bits

d = spu rlmaska(a,

Z OE#IE element-wise rotate left and mask EEZANTARYI 2 a DEEZDE Y FHDEMAS T ¢ (ASR)
EABVET, count NMIBEV T FESEIEFAICLEEFBELET . (count /8T A—F IR 2-6512FRF &
SITRYBERNSDELLEYR—FLTWET, WIZIE. count BRANS{E-S5 THIHEE aDEEREZS5E
vy EREVITELET., COBBOERIIUTOO—FTEYERIZRRIATVET,

For

count)

(each halfword element h in vector a) {
int bitshift = -count & O0x1F;
h = (shift & 0x10)? 0: ASR(h,bitshift);

}

For (each word element w in vector a) {
int bitshift = -count & O0x3F;
w = (shift & 0x20)? 0: ASR(w,bitshift);

}
HRERY 2 dORET HER~AALEFS,

% 2-65: Element-Wise Rotate Left and Mask Algebraic by Bits

FTEOTVGEADTY

d a count 1 B $8 A 34 7 BA Bk 5
vector vector unsigned
unsigned short - short vgctor d = si_rotmah(a, count) ROTMAH d, a, count
vector signed  vector signed signed short
short short
vector vector unsigned
unsigned int int
gnex vector d = si_rotma(a, count) ROTMA d, a, count

vector signed . . signed int
int vector signed int
vector vector unsigned 7-bit sianed
unsigned short  short o it signe . ,

. . int d = si_rotmahi(a, count) ROTMAMHI d, a, count
vector signed vector signed (JF35)
short short
vector vector unsigned
unsigned short  short ot “221. RAASEOF RS Y F& & BEHAHEHDT
vector signed  vector signed v TESHR,
short short
vector vector unsigned L
unsigned int int ,7'b't signed . .

aned int d = si_rotmai(a, count) ROTMAI d, a, count
;/netctor signe vector signed int (' T Z/V)
vector vector unsigned
unsigned int int ot “221. RAASEOFA RS Y F& & BEHAHEHD<

vector signed
int

vector signed int

v TESHR,

=:ih
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spu_rimaskqw: rotate left and mask quadword by bits

d = spu rlmaskqgw(a, count)

ELAJVER - #F A A HB#

C DL rotate and mask quadword by bits FHEZRAWLWT7EY FUTOY 7y FJ7—FHEHRT 7 + (LSR)
EAHEWVET, count NIAEVT FIEEIEFAICLIEEEELET . HIZIE count B-5 THIIHEENV R a
Z5EY AT MLET, COBEBOERIEILUTOI—FTLYERICRBEINTLET,

gword spu_rlmaskgw(gword a, int count)

{ int bitshift = -count & 0x7;
return LSR(a,bitshift);
}

BRELTELDY IV FT—FRERI S dARALET,

& 2-66: Rotate Left and Mask Vector by Bits

d a count

18 71 B A3 7 BE 2

FTroTUGRE~D
<y

vector unsigned  vector unsigned

char char
vector signed vector signed
char char
vector unsigned  vector unsigned
short short
vector signed vector signed
short short it
in

vector unsigned  vector unsigned _
int int (UT7)[¢)
vector signed int  vector signed int
vector unsigned vector unsigned
long long long long
vector signed vector signed
long long long long
vector float vector float
vector double vector double
vector unsigned  vector unsigned
char char
vector signed vector signed
char char
vector unsigned  vector unsigned
short short
vector signed vector signed
short short

. . int
vector unsigned  vector unsigned _

vector signed int  vector signed int
vector unsigned  vector unsigned

long long long long
vector signed vector signed
long long long long
vector float vector float
vector double vector double

d = si_rotgmbii(a,
count)

ROTQMBII d, a, count

(count =7 E v ~ENE)

d = si_rot gmbi(a,
count)

ROTQMBI d, a, count

SPU C/C++ E&&#ik, Version 2.1
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spu_rimaskqwbyte: rotate left and mask quadword by bytes

d =

spu_rlmaskgwbyte (a,

count)
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Z DOE#IE rotate and mask quadword by bytes IEEZ#RWLT/NA FEETY Oy FO—F®REEL T+ (LSR) %
THEVWET, count NIEV T T HEZAICLIEEEELET . BRI count B-5 THIEHEE. V2 a%
SN FRAEVIFLET, COEBOERIUTOI—FTLKYERICREINTLET,

gword spu_ rlmaskgwbyte (gword a,
{ int bitshift =

(-count << 3)

return LSR(a,bitshift);

}

BRELTELDY IV FT—FRERI S dARALET,

% 2-67: Rotate Left and Mask Quadword by Bytes

int count)
& OxF8;

TEoT)@EAD

d a count 1 Il 48 754 7 B 30
Wi
vector unsigned  vector
char unsigned char
vector signed vector signed
char char
vector unsigned  vector
short unsigned short
vector signed vector signed
short short
vector unsigned  vector : . .
) . . int d = si_rotgmbyi(a, count)
int unsigned int - N
9 - (VT3 (count =7 E v ~ENME) ROTQMBYI d, a, b
. . vector signed
vector signed int int
. vector
vector unsigned .
unsigned long
long long
long
vector signed vector signed
long long long long
vector float vector float
vector double vector double
vector unsigned - vector int d=si_rotgmby(a, count) ROTQMBY d, a, b
char unsigned char (k1) 751
vector signed vector signed
char char
vector unsigned  vector
short unsigned short
vector signed vector signed
short short
vector unsigned  vector
int unsigned int
vector signed int ;/netctor signed
. vector
vector unsigned .
unsigned long
long long
long

vector signed
long long

vector float

SPU C/C++ E&&Hiok, Version 2.1
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s S A
d a count 1B B 4E A 5A & BE %k Ty T)mE~D

&P

vector double vector double

spu_rimaskqwbytebc: rotate left and mask quadword by bytes from bit shift count

d = spu rlmaskqwbytebc(a, count)

Z DEA%LIE rotate and mask quadword by bytes from bit shift count EEZ AT/ FEETY Ty KU — RR{E
AT b (LSR) &7 WVET, count D245 28 Ey FEICEY I M HEFAICLIEEEELET. Al
ZIEL count 10 THEIBE. NVR2 aZ 2134 AT LLET, COBEMOERIIUTOI—FRTKYIE
BICRBENATVET,

gword spu_rlmaskgwbytebc (qword a,

{ int bitshift = - (count & 0xF8)
return LSR(a,bitshift);

int count)
& OxF8;
}
WBRELTELDBIVITYRT—RERYZ dARALZET,
TOJSso00EE: UTOI—FEIOBEROZEMFERZERTLTVWET, COIA—REERTTHENI 4
aDEENEY FAHRBEL I LEETHIRNI A dEZEHLETS,

d = spu rlmaskgwbytebc (a,7-n);
d spu_rlmaskqgw (d, -n);

% 2-68: Rotate Left and Mask Quadword by Bytes from Bit Shift Count

d a count  {EBIHE A A A BEEK TEoTUGRE~ADI YT
vector unsigned  vector unsigned

char char

vector signed vector signed

char char

vector unsigned  vector unsigned

short short

vector signed vector signed

short short

;’:;Ctor unsigned ;’:;Ctor unsigned d = si_rotgmbybi(a, count) ROTQMBYBI d, a, b

vector signed int

vector unsigned
long long

vector signed
long long

vector float
vector double

vector signed
int

vector unsigned
long long

vector signed
long long

vector float
vector double

SPU C/C++ E&&#ik, Version 2.1
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spu_rigw: rotate quadword left by bits

d = spu rlqw(a,

count)
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RNYB a%k count DRI EY FTHEESNDE Y bAEFEICO—T—FLET, RV EAOEHNSO—T—

F7obENFEY ME, BRICA—T— AV LET, #BRERVZ2 dARALET,

& 2-69: Rotate Quadword Left by Bits

d

a count

1B Rl #E A A 7 BE 2K

TEUTEE~AD
<y

vector unsigned
char

vector signed char

vector unsigned
short

vector signed short
vector unsigned int
vector signed int

vector unsigned
long long

vector signed
long long

vector float
vector double

vector unsigned
char

vector signed
char

vector unsigned
short

vector signed
short

vector unsigned
int
vector signed int

vector unsigned
long long

vector signed
long long

vector float
vector double

vector unsigned
char

vector signed char

vector unsigned

short

vector signed short
vector unsigned int int
vector signed int (VT3NL)

vector unsigned
long long

vector signed
long long

vector float
vector double

vector unsigned
char

vector signed
char

vector unsigned
short

vector signed
short int

vector unsigned VT
int )[/)
vector signed int

vector unsigned
long long

vector signed
long long

vector float
vector double

d = si_rotgbii(a, count)
(count =7 E v +EME)

d = si_rotgbi(a, count)

ROTQBII d, a, count

ROTQBI d, a, count

SPU C/C++ E&&Hiok, Version 2.1
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spu_rigwbyte: quadword rotate left by bytes

d = spu rlgwbyte(a,
RYB a% count DFHL4EY FTEESNS/AA FALETFEICO—T—FLET, RV 2D0EHIASO—T—
7o RENfzNA FE ARICA—T— A VY LET, #ERENIZ d~RALFET,

count)

& 2-70: Rotate Left Quadword by Bytes

ST A A AL
d a count 1 Il 8 A 3 7 BE B T TIRENO
<y
vector unsigned vector unsigned
char char
vector signed char vector signed
char
vector unsigned vector unsigned
short short
. vector signed
vector signed short short
. . vector unsigned  int d = si_rotgbyi(a, count)
vector unsigned int int (U55) (count=7 E v +ENE) ROTQBYI d, a, count
vector signed int ;/netctor signed
vector unsigned long  vector unsigned
long long long
vector signed long vector signed
long long long
vector float vector float
vector double vector double
vector unsigned vector unsigned
char char
vector signed char vector signed
char
vector unsigned vector unsigned
short short
. vector signed
vector signed short short
. . vector unsigned  int i
vector unsigned int int _ d = si_rotgby(a, count) ROTQBY d, a, count
n FEVTSI)

vector signed int

vector unsigned long

long

vector signed long
long

vector float
vector double

vector signed
int

vector unsigned
long long

vector signed
long long

vector float
vector double

SPU C/C++

=:ih

/= aa

#L3R, Version 2.1

47



48 £ L AJLER - #7400 A%

spu_rigwbytebc: rotate left quadword by bytes from bit shift count

d =

spu_rlqgwbytebc (a,

count)
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N9 B a%k count DEY k24 M5 28 THRESNSNA FRFETFEICA—T—FLET, NI ZOEHENSA—
T—F7IrENFAA NI, BWITA—T— AU LET, BERERIF d~ARALET,

#+& 2-71: Rotate Left Quadword by Bytes from Bit Shift Count

d a count  {ERI#HAA A BEEK TeYITGE~ADITY S
vector unsigned  vector unsigned

char char

vector signed vector signed

char char

vector unsigned  vector unsigned

short short

vector signed vector signed

short short

vector unsigned  vector unsigned d = si_rotgbybi(a, count)  ROTQBYBI d, a, count

int
vector signed int

vector unsigned
long long

vector signed
long long

vector float
vector double

int

vector signed
int

vector unsigned
long long

vector signed
long long

vector float
vector double

spu_sl: element-wise shift left by bits

d = spu sl(a,

NI aDBEFRENI R count DRIGTDERTREINDE Y FREFEIZCOTRLET, count BBRHST
HBEE. TORANSEEEERAEELLRICO T FETEVET,

BROEWMMOY I LTI RSNEEY FEBEL, AREYOEL T RAVLET, EZDOY A XIZHLT, AN
9% count DEY FDS3b—EDHEFERALET, N—TT—FEFRDIFE. count DTS EY FEFERAL.
J—FERDBEEITHRE6EY FEFERALET, ERENIVFZ JORIGTEIEY hFARKALET,

count)

#+& 2-72: Element-Wise Shift Left Vector by Bits

d a count 1 Bl 4R 7 A 7 BE TEoT)@mE~DI YT
vector unsigned  vector unsigned vector
hort hort .
sho - sho - unsigned d = si_shlh(a, count) SHLH d, a, count
vector signed vector signed short
short short
vector unsigned  vector unsigned
int int
. vecFor . d=si_shl(a, count) SHL d, a, count

. .. vector signed unsigned int
vector signed int int
vector unsigned  vector unsigned .

7-bit

short short . . . .

. . unsigned int d = si_shlhi(a, count) SHLHI d, a, count
vector signed vector signed (JF35)
short short

SPU C/C++ E&&Hiok, Version 2.1
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d a count 1 Bl #A 7R 7 B 3 TEoT)@mE~DI YT
vector unsigned  vector unsigned
short short . . 221, ANFEOARZ Y R & EDHEHAHBEHD
unsigned int Y A S
vector signed vector signed Xy T ESH,
short short
vector unsigned  vector unsigned .
int int 7-bit
aned unsigned int d = si_shli(a, count) SHLI d, a, count
vector signed int vector signe (JT3I)

int
vector unsigned  vector unsigned

int int unsigned int 221, RAAZHEDARZ Y P& & HHMAAHBEHD
vector signed 2y TESR,

vector signed int int

spu_slqw: shift quadword left by bits
d = spu_slqw(a, count)
RyB atcount DTFH3IEY FTEESNDEY bRFEITEIZV T RLET, RUVADEHFENLST LTI b
ENFEY FEBEL, Al&Y0OEST AU LET, ERERISE dANALFET,

;& 2-73: Shift Left Quadword by Bits

TEoT)@EEAD

1|48 34
d a count {E Bl 48 A 32 7+ BE K —_——
vector unsigned  vector unsigned
char char
vector signed vector signed
char char
vector unsigned  vector unsigned
short short
vector signed vector signed
short short
vector unsigned  vector unsigned ~ unsigned int d = si_shlgbii(a, count)
int int (VT35L) (count =7 E v EN{E) SHLQBII d, a, count
vector signed

vector signed int int

vector unsigned  vector unsigned

long long long long
vector signed vector signed
long long long long
vector float vector float
vector double vector double

vector unsigned  vector unsigned  unsigned int d = si_shigbi(a, count) SHLQBI d, a, count

char char FEYFSI)
vector signed vector signed

char char

vector unsigned  vector unsigned

short short

vector signed vector signed

short short

vector unsigned  vector unsigned

int int

SPU C/C++ E&&#ik, Version 2.1
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a

count

FTEoT)GE~AD

TERIR A B 2T

vector signed int

vector unsigned
long long

vector signed
long long

vector float
vector double

vector signed
int

vector unsigned
long long

vector signed
long long

vector float
vector double

spu_slqwbyte: shift left quadword by bytes

d =

spu_slqgwbyte (a,

count)

RNYB a%k count DRSS EY FTHEEEING /NS FREFEICOT FLET, NI DEHmNADT T T I H
SN PEHEL, AHELYO0EV IR ULET, REERVE dANALFT,

Fz 2-74: Shift Left Quadword by Bytes

SPU C/C++

TEUT)@E~ADT

d a count & Bl #E A 3A 7 B #K -~
vector unsigned  vector unsigned
char char
vector signed vector signed
char char
vector unsigned  vector unsigned
short short
vector signed vector signed
short short
vector unsigned  vector unsigned  unsigned int d = si_shlgbyi(a, count)
int int (JF5L) (count =7 Ew ~ENE) SHLQBY!I d, a, count
vector signed int yector signed
int
vector unsigned  vector unsigned
long long long long
vector signed vector signed
long long long long
vector float vector float
vector double vector double
vector unsigned  vector unsigned  unsigned int d=si_shigby(a, count) SHLQBY d, a, count
char char (3'5 1) 7—_5”/)

vector signed
char

vector unsigned
short

vector signed
short

vector unsigned
int

vector signed int

S i5#i5k, Version 2.1
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T T)@mE~ADY

d a count 1 71| 48 A3 A BE HX -~
vector unsigned  vector unsigned

long long long long

vector signed vector signed

long long long long

vector float vector float

vector double vector double

spu_slqwbytebc: shift left quadword by bytes from bit shift count
d = spu slgwbytebc(a, count)

RNY B a%k count DEY b 24 M5 28 THESNSNA FRFEFEICOTRMLETST . NI FDEHENLY T MT
D hENFANS FEBHEL, AIRKYOEL TR ULET, EREANIE d~ARALFET,

& 2-75: Shift Left Quadword by Bytes from Bit Shift Count

d a count 1 31l 40 7 5 7 BE 30 TryITIGME~DI YT
vector unsigned  vector
char unsigned char
vector signed vector signed
char char
vector unsigned  vector
short unsigned short
vector signed vector signed
short short
vector unsigned  vector ianed
int unsigned int ﬁ:ggne d = si_shlgbybi(a, count)  SHLQBYBI d, a, count
vector signed vector signed
int int

. vector
vector unsigned .

unsigned long
long long
long

vector signed vector signed
long long long long
vector float vector float
vector double vector double

SPU C/C++ E&&#ik, Version 2.1
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2.11. HIEGSISx ST 2427 B

spu_idisable: disable interrupts
(void) spu idisable ()
FEREARIY AAEFEIELET,
TATSIVIDER: COMRMPAABREEHOLTOHRNICH L TEREEH OEALEINDLH, BDGHRE
thDFETOIEFAANEDLS Z EEHY EFHA,
#+& 2-76: Disable Interrupts
BEREAAHBEE T ITV@E~ADI YT

ILAt, next inst
N/A BID t

next inst:

spu_ienable: enable interrupts
(void) spu_ienable ()
FREEIRYIAAZHFRLET
TATSEVTDER: COMEARHBEBIIHOLTOHSIC L TEREEF DEHLINEOH, BEGRE
DG EDIEFAANEDLSZ LEHY FE A,
& 2-77: Enable Interrupts
BEREAAAEH T ITVGE~ADIYT

ILAt, next inst
N/A BIE t

next inst:

spu_mffpscr: move from floating-point status and control register
d = spu mffpscr ()
FHOMARESSUHBML SRS [FPSCRI OEEHAM L. T0MEE d ~RALET, FPSCR OREMAD
Ewv hEESIMIZoIZLET,

O350V 0ER:COMEAAHEREFENMAGRICH L TERME/DEALINET=H., ChbDH
FTEIRFAANBLSZLEHY FHA. FRNMRGRICEUTOLONHY TS,

cflts, cfltu. csflt, cuflt, dfa. dfm. dfma. dfms. dfnma, dfnms. dfs. fa. fceq.
fcgt, fcmeq., fcmgt., fesd., fi. fm. fma. fms. fnms. frds. frest. frsgest. fscrwr

& 2-78: Move from Floating-Point Status and Control Register

d 18 51 8 oA 7 BE #K TEOT)@EE~ADI YT
vector unsigned int d = si_fscrrd() FSCRRD d

SPU C/C++ E&&Hiok, Version 2.1
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spu_mfspr: move from special purpose register
d = spu mfspr (register)

FIZEM register THEE LT- Special Purpose LY X% (SPR) ZHAHL. EE d~AKALET,

#+& 2-79: Move from Special Purpose Register

d register & Rl $E A4 7 B 3K TeYITUGE~ADI YT
unsigned int enumeration d=si_to uint(si_mfspr(register)) MFSPR d, register

spu_mtfpscr: move to floating-point status and control register
(void) spu mtfpscr (a)
B a DEZZFENMNRKESLUHIEL RS TFPSCRI ~EERAAFT,
TRYS5 S VY DEE: S ORHAHERETHIMNIAD SN L TEREEROLARENEED. ShEDR
FEIRFAANBLSCLEHY EEA,
% 2-80: Move to Floating-Point Status and Control Register
a 1B 51| #8 A 7 BE #K T ITV@E~ADI YT
vector unsigned int si_fscrwr(a) FSCRWR t', a

TADE—4Y FTHHINTA—F rt IGEBREOL SR FHEAREICE L TREGESBRINES,

spu_mtspr: move to special purpose register
(void) spu mtspr(register, a)

Bl# a DIEEFNETEY register THE LT= Special Purpose LY X4 (SPR) ANEEAHET,

%+ 2-81: Move to Special Purpose Register
register a 1 Bl #A 7 A 7 B 3 T ITI)@E~ADI YT

si_mtspr(register,
si_from uint(a))

enumeration unsigned int MTSPR register, a

spu_dsync: synchronize data
(void) spu dsync()
HRATORTANCETT IR M THEZITATHFINICETSEET . COBKIT—2D LS ~D#EHHH MFC
PPPUMNSEBIAEETHDS L ZRIAT 5-0DELEDTT,

TOYSSVIDERCOEARABEBIIR FTHREIUMFC EERAARHICH L TEREREZH D EALSN
2=, ChoD@MBEIEFNANEDLSLFHYVELEA, A FTHBTELUVMFC EEFAAGRICEUTDD
DLEHYEYS,
stga. stgd. stgr. stgx. wrch
& 2-82: Synchronize Data

18 51 8 oA 7 BE 2K TEoTIVRE~ADIY T

si_dsync() DSYNC

SPU C/C++ E&&#ik, Version 2.1
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spu_stop: stop and signal
(void) spu_stop (type)

SPU 7045 S LNDEFTEFBIELET, stopMHDT KLR%E SPU NPC LUV RADTHRE Y hAKBLEDT, ¥
GJFILTHD type DIEE SPURT—HB AL RAANEEZRAH, PPUAEIYRAAHERESEET,

O30V NER:COMEAAHEREHOLTOHRIIH L TERME/OEALINET-OH., DGR L
IEFENANBLDZEEHYFEEA,

& 2-83: Stop and Signal

18 51| #E A 3A 7 BE K type TEoT)@EE~ADIY T
. unsigned int
si_stop(type) (14 gl: gk YFSL) STOP type

spu_sync: synchronize
(void) spu_sync()
(void) spu_sync_c()
Ty B EROGEE T v FTHH1S. RBPOR FTHENTRTCETTHIETHEDIOELSICLET,
spu_sync_c BHROEZE. GRRHADHICF ¥ RILVEEZTHEVET ., fRA N —LEZEHITHRX NTHEDE
ICIEZoSmTEFERALGFNIERY FHA,

TATSEVIDOER.CASORBEAAHBERIMOETOHRITK L TERMEEZFE DAL INS 2D,
DRFEIEFAANEDL S EFHY FEA,

& 2-84: Synchronize

HMEAAAHBEE Form 1 Bl #8734 7+ BE £ TEoT)@E~ADI YT
spu_sync si_sync() SYNC
spu_sync_c si_syncc() SYNCC

212. F v RILHEIHGRIZHIET HEHAAHBEHE

F v R ILFIEHG SIS ST DA AABEEIETF ¥ RILES (channel) ZANFIHELTEYET, FyRILES
oM 127 DEERNDOFEE LEH) TIINWELELYET, SPULEMFCOF ¥ RILBEHLUVZTNROED=_—F
ZuYlEFE 2-858 KUK 2-86ICENENREASNTLET ., F ¥ RILICDLNTOEFEMIZ Cell Broadband Engine
Architecture 5B LT IZE LY,

TATSIVTDERTF v RUGEGRITHET SEAAABEBDIEF TR L THOF ¥ RILI T2 FOERM
ERFOLSADT7 IV EADIEFEANBZTIEIGY FHEA,

% 2-85:SPUF v R ILBE'

FrrILES ——FE=vYy B

0 SPU_RdEventStat AR P RT—R ZADRHARAS

1 SPU_WrEventMask ARV FRTF—ERATRYIDEERAH,
2 SPU_WrEventAck ARV RZIFFFTISTDEERAH,
3 SPU_RdSigNotify1 DT FILEEA,

4 SPU_RdSigNotify2 T FIVER 2,

7 SPU_WrDec TOUADEDN I FDEERAH,
8 SPU_RdDec TOVADEDH DY CDFEHAF,
11 SPU_RdEventStatMask AR PRT—RBRAIRY DFHRHAAH,
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FrRILES e ]
13 SPU_RdMachStat SPU ETR T—3 ADFHEHAH,
SPU XL UREDRE ETLIPRAE0
14 SPU_WrSRRO (SRRO) MDE=AH,
SPU T L UREDREEBERXLIZXE0
15 SPU_RASRRO (SRRO) DEARAH,
28 SPU_WrOutMbox Outbound Mailbox DRNENDE EiAH,
29 SPU_RdInMbox Inbound Mailbox D AEDFEHIAH .
30 SPU_WrOutintrMbox Outbound Interrupt Mailbox D ABENDE EAH

(PPU 29 BEIVRAH) .

' F o RILFIEFL spu_intrinsics.h. TEEENATVET,

% 2-86: MFC F v R LBE '

FrRILES ——E=vYy L]

9 MFC_WrMSSyncReq TILFYV—RREHIV I IR FDEZRAH,

12 MFC_RdTagMask BT IR DERAHAH

16 MFC_LSA O—AIAEYTFRLROATY KIS A—ADEZAH,

17 MFC_EAH T DMAB#MT7 KLRITY KIS A—FDEERAH,

18 MFC_EAL TEDMAEDTZ LRI Y RIS A—SDEERH,

19 MFC_Size DMA 8534 4 XA Y KRS A —2 DEZRAH,

20 MFC_TagID ATHANFARY KIS A—EDEERAH,

21 MFC_Cmd DMAaY Y FEEET SV 53X ID EHIZEEAAH, Fa
—IZAN%,

22 MFC_WrTagMask BYIRYDEERH,

23 MFC_WrTagUpdate EHHFEFELEIEEFLEDRTRT—EAREBHFDY VIR +
DEZAH,

24 MFC_RdTagStat RAVBERABDE T RAT—E ADHRHRAH,

25 MFC_RdListStallStat DMA JR FDR b—)LBHRT—H ADFHEHAH,

26 MFC_WrListStallAck DMA YR FDR b—LBEMZEIEEDEEAH,

27 MFC_RdAtomicStat REZEICETLI-EBETMFC 7 LSy IEHIAITUED

BTRAT—2ADEHAH

"MFC F % #JLI1Z CBEA D L R T AIZH TS SPUIZDNTHOAERETEET, MFC F v RILFIEFIE
spu_intrinsics.h.TEEINTLET,

spu_readch: read word channel

d = spu readch (channel)

channel THELET—FFy RILEFRHRHA, EEZ dNALFET, HELEF Y RILNEESNTLENS

BlIFO%ERLET,

% 2-87: Read Word Channel
d channel 1B B4R A 34 2 B 3K Ty UMmE~DIv T
unsigned int enumeration d = si_to_uint(si_rdch(channe1l)) RDCH d, channel
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spu_readchqw: read quadword channel

d = spu readchqgw (channel)

channel THELEYV 7Y KI—RFFY RILEHRHAH, EE dNALES, BELEF Y RILARESNT
WEMESF0ZERLET,

& 2-88: Read Quadword Channel

d channel 1B Al 8 734 A BE 3K TeyITIME~ADITY T
vector unsigned int enumeration d=si_rdch(channel) RDCH d, channel

spu_readchcnt: read channel count

d = spu_ readchcnt (channel)

channel THREL=F ¥ RILIZH L T Read Count BHEZ#1THL, fEZ d~NRALET, EELI=F v RILHE
HINTWEWMEEIXd~N0ERALET,

& 2-89: Read Channel Count

c channel 1B A8 734 A BE 2K TroIY@mE~ADT S
unsigned int enumeration d=si_rchent(channel) RCHCNT d, channel

spu_writech: write word channel

(void) spu writech(channel, a)

ANT a DEZFNEES channel THREL: F¥RIAEZTAHET,

& 2-90: Write Word Channel

channel a 1 71 48 A 3A A BE EL TEOTI@BEADI YT
int si_wrch(channel, si_from int(a))

enumeration WRCH channel, a

unsigned int si_wrch(channel, si_from uint(a))

spu_writechqw: write quadword channel

(void) spu writechqgw(channel, a)
Ry 5 a DEZHNEES channel THREL F¥RIUAEEAHFT,
% 2-91: Write Quadword Channel
channel a & B4R A4 A B3 TEYITUGmE~ADIY T

vector unsigned char

vector signed char
vector unsigned short
vector signed short
vector unsigned int

enumeration . . si_wrch(channel, a) WRCH channel, a
vector signed int

vector unsigned long long
vector signed long long
vector float

vector double
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213. RO SHFITHIET H4HAHEH

NETICHALEFAHABBILITRTRIZABOARS V RIZOWTHDEEEZTHESIELDOTLE, 2OEI D
AVTRTATSINRASTERY ABDEREDEMIZTESI ODENEIT )T 1 HAHAHEKIZDONT
HBALET., ChoDITF o TAAAHFERZERANSCEICKY, TOTSTRIERAS - RO ABOERDT-
DIZHEHOET 7LV ITYEBERAVS LG CHARAABEBREES CENTEET, COATAUTAETYY D
WA FDESIZCEETRRTHIENH LIEZEZITHSBAICHICERTY,

ELAJVER - #F A A HB#

spu_extract: extract vector element from vector

d = spu extract(a, element)

element THRETIERERNI 2 a L YHHL, dANRALZET, BROY A RIZI LT, element D—EDT
HEY FOHEEZEDA VT IRELTHERLES, BERDOH A X184 b, 284 b, 484 k., 8781 FIC

LT, element DEFNEFNTRIEY R, SEY R, 2EY F, 1EY FRDANA VT YIRELTHERASH
ij—o

& 2-92: Extract Vector Element from the Specified Element

BRIHEAAA FTEOTIVHEADT

d a element E3E2 v 7!
. . ROTQBY d, a, element
unsigned char vector unsigned char N/A
ROTMI d, d, -24
. . ROTQBY d, a, element
signed char vector signed char N/A

ROTMAI d, d, -24

SHLI t, element, 1
unsigned short vector unsigned short N/A ROTQBY d, a, t
ROTMI d, d, -16

SHLI t, element, 1
signed short vector signed short N/A ROTQBY d, a, t
ROTMAI d, d, -16

. . . . int SHLI t, element, 2
unsigned int vector unsigned int FEUFSL) N/A ROTQBY d. a. t
, a,
. . . . SHLI t, element, 2
signed int vector signed int N/A ROTQBY d. a t
, 8,
. . SHLI t, element, 3
unsigned long long  vector unsigned long long N/A ROTQBY d a. t
, a,
ianed | | tor sianed | | N/A SHLI t, element, 3
signed long long vector signed long long
ROTQBY d, a, t
SHLI t, element, 2
float vector float N/A ROTQBY d. a t
, a,
SHLI t, element, 3
double vector double N/A ROTQBY d. a t
, 8,
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BRIFEAAS FTEOTIVHEADT

d a element E3E2 v 7!
unsigned char vector unsigned char N/A ROTQBYI d, a, element-
signed char vector signed char N/A 3
unsigned short vector unsigned short N/A ROTQBYI d, a,
signed short vector signed short N/A 2*(element-1)
unsigned int vector unsigned int N/A ROTQBYI d, a,
signed int vector signed int '(nlj 251) N/A 4*element
unsigned long long  vector unsigned long long N/A ROTQBY! d, a,
signed long long vector signed long long N/A 8*element
float vector float N/A R*OTQBYI d, a,
4*element
double vector double N/A R*OTQBYl d, a,
8*element

‘element £ LTHELIENTY I7—F (RN3F) EREFHRITHAOE (JTFS5)L) THIEE., BFFERS
NEEA A NA FERICHTDRAAZFERDAI VT VI AREITY, 2/1\1 FERICHTDRASERDI VT
VIRF1TT . 4131 FERESNA FERIIHTDRAAZFERDAI VT VIR0 TY . RIZEFTTHEED
EOIRERORANSEEESICKRELGT—RRICX VYR N HIRENHDEE. BICHSHRETLES &M TE

£V, T, COFSHRIROBERETEHATHEMATEET,
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spu_insert: insert scalar into specified vector element

d = spu insert(a, b, element)

ANT a#% element THRETINI A bDEFRAFAL, ERBEORIAZE INALET, RI2 b DZEDH
NERFZTESINFRA. BEDHAXIZW LT, element D—HDTHEY FOREZERDA VT YT REL
THERALET. BEROYA X1/, b, 280 b, 481 b, 881 FIZH LT, element DEFNFNTHL4EY
F.3EYR. 2EY M 1EY FROH#DPAUTYIRELTHERASINET,

#+& 2-93: Insert Scalar into Specified Vector Element

ELAJVER - #F A A HB#

BREA  TECITUGEAD
d a b element A <y’
vector unsigned . vector unsigned
char unsigned char char N/A CBD t, 0(element)

. : SHUFB d, a, b, t
vector signed signed char vector signed N/A
char char
vector unsigned . vector unsigned
short 9 unsigned short short 9 N/A SHLI t, element, 1

or sianed or sianed CHD t, O(t)
vector signe signed short vector signe N/A SHUFB d, a, b, t
short short )
vector unsigned . . vector unsigned int == /
int unsigned int int (BEYTSI) NA SHLI t, element, 2

. . . . . . CWD t, O(t)
vector signed int signed int vector signed int N/A SHUFB d, a, b, t
vector float float vector float N/A
vector unsigned unsigned long  vector unsigned N/A
long long long long long SHLI t, element, 3
vector signed signed long vector signed N/A CDD t, O(t)
long long long long long SHUFB d, a, b, t
vector double double vector double N/A
vector unsigned . vector unsigned
char unsigned char char N/A LQD pat,

ianed ianed CONST_AREA
vector signe signed char vector signe N/A SHUFB d, a, b, pat
char char
vector unsigned . vector unsigned
short unsigned short short N/A LQD pat,

ianed ianed CONST_AREA
vector signe signed short vector signe N/A SHUFB d, a, b, pat
short short .
vector unsigned . . vector unsigned int
int 9 unsigned int int 9 (UT3) N/A LQD pat,

. . . . . . CONST_AREA
vector signed int signed int vector signed int N/A SHUFBd, a, b, pat
vector float float vector float N/A
vector unsigned unsigned long  vector unsigned N/A
long long long long long LQD pat,
vector signed signed long vector signed N/A CONST_AREA
long long long long long SHUFB d, a, b, pat
vector double double vector double N/A

"element & L THEE L-EABRMDIE (VT5L) THBBAE.

EHBEEH LY vy TN —0FEO—FT S

EMTEFET, DYV INNRE—VDORABTREROY A XEBMESNDIEROMEICLYES,
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spu_promote: promote scalar to a vector

d =

spu_promote (a,

element)
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element THETIEFRHNTRAAT aZBa TNV R ELTHRLEITFL, EMLERIFZZE IANALFET,
RIZDFDOMWDEHRFTRTERIETT ., BEREEANSOHAXIZH LT, element D—EOTFTHREY FrOHZE
AVTYDRELTERLET, BEROYA X180 b, 284 b, 484 b, 881 MIZH LT, element D%Z
NENTEI4EY R, SEY R, 2EY M. 1EY FRDHFDBNAUTYIRELTHERSIAET,

& 2-94: Promote Scalar to Vector

SPU C/C++

|50 A4 N

d a element E;EJ];EZHL Ty IT)RE~ADT YT’
Zﬁztror unsigned unsigned char N/A SFI t, element, 3

ROTQBY d, a, t
vector signed char signed char N/A
VﬁCtr‘?r unsigned unsigned short N/A SFIt, element, 1
sho SHLIt, t, 1
vector signed short  signed short N/A ROTQBY d, a, t
vector unsigned int  unsigned int int N/A SFI't, element, 0
vector signed int signed int GFUTZIL) N/A SHLIt, t, 2
vector float float N/A ROTQBY d, a, t
vector unsigned unsigned long long N/A
long long
vector signed lon SHLIt, element, 3
long 9 9 signed long long N/A ROTQBY d, a, t
vector double double N/A
vector unsigned unsigned char N/A
char ROTQBYI d, a, (3-element)
vector signed char signed char N/A
vector unsigned unsigned short N/A
short ROTQBYI d, a, 2*(1-element)
vector signed short signed short N/A
vector unsigned int unsigned int int N/A
vector signed int signed int (T3 N/A ROTQBYI d, a, -4*element
vector float float N/A
vector unsigned unsigned long long N/A
long long
;/ector signed long signed long long N/A ROTQBY!I d, a, -8*element
ong
vector double double N/A

Telement & LTRELEEATY 77— K (RA35) EREETHRADE (VTIL) THIEE., GHFERS
hNEHA. 13 FERIZCHTERADSIBERDA VT YVIRIEZTY, 2/ FERICHTIRAASEZDA VT
YORIE1TT, 4,31 FEFRLEBNA FEFRICHTIRADSIEBEZDAVTYIRIE0TT,
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3. EEMAAHER

AETEHSIESELSPU JOJSLATHATESZEAMNBLL DHDEEHAAHBERICOVWTHALES, &
EHAAHBEHE T EDELANIAAAABRTERSINDILDEVVET, CZTO MELALIAAAAE
] (TRFHEAAAHERE K CEMNBAAHBEHERE L TVWET, ARL—2 a3 0ERS, FREE. A5
— )UK YEEOUNEEESHEAAABEBE LTRELTLET,

HEBARAHEEIL DMA HHAH B TT ., DMA HAAHBEEKIETF v RILGIEEAAHBEBAKRE EREFELTW
i’?—o

spu_mfcdma32: initiate DMA to/from 32-bit effective address

spu mfcdma32 (ls, ea, size, tagid, cmd)

size/N{ D DMAEREZE (LSHLIRATLAFRYANFRLIEDATLAETYMNSLSA) FAIBLET, EMTF
LR eald32Ey FrDRBAEYTZFLRATYE, LSTRLRIFINSA—4 1s THELET ., DMAERITIEEL
fz tagid EFAVWVTRITEINET, DMADR A FLAM. N2 FigFH. V3R IDIEemd /NS A—2ELTa—
FiEEhTWET, a7 FPYR— IR TS DMABREDY A XIZH TS HFIZ DL TIX, Cell Broadband
Engine Architecture 8B L T Z& LY,

#*& 3-95: Initiate DMA to/from 32-bit Effective Address

Is ea size tagid cmd T ITIV@E~DI YT
spu_writech(MFC_LSA, 1s)
spu_writech(MFC_EAL, ea)
spu_writech(MFC_Size, size)
spu_writech(MFC_TagID, tagid)
spu_writech(MFC_Cmd, cmd)

volatile  unsigned unsigned unsigned unsigned
void * int int int int

spu_mfcdmaé64: initiate DMA to/from 64-bit effective address

spu _mfcdma6d (1s, eahi, ealow, size, tagid, cmd)

size /N4 DO DMAEEEZE (LSHLIRTLAFRIANFRLEDRTLAER)NSLSA) BIBLET ., eahi &
calow DIEEL L THESINEIEDT7 FLRIEGMEY FORBEAEIT7 FLRTY, LST7TFLRIE/NTA—4
I1s TEELFET ., DMAERIZIBE Lz tagid #FAVWTREITEINET, DMAD S A TEAR. /A2 FIgFH. &
SRAIDIE emdNTA =R ELTIA—FRESNTWET, a2 FPHR—+bEZhTL S DMAREDY A XIZH
I+ 2 41#1Z DL TIX, Cell Broadband Engine Architecture 8B L T &Ly,

& 3-96: Initiate DMA to/from 64-bit Effective Address
Is eahi ealow size tagid cmd TryTI@BEADI YT

spu_writech(MFC_LSA, 1s)
spu_writech(MFC_EAH, eahi)
volatile unsigned unsigned unsigned unsigned unsigned spu_writech(MFC_EAL, ealow)
void * int int int int int spu_writech(MFC_Size, size)
spu_writech(MFC_TagID, tagid)
spu_writech(MFC_CMD, cmd)
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spu_mfcstat: read MFC tag status

d = spu mfcstat (type)

BREDMFC R TRT—AREHRHHL., TOELERAEDZ ITIRIDELDRHERE LY., BRE JITRALE
Yo HAHLDEA T type NTA—FICLYIBELET, type N0 THBIBE. HAHH LERTRERED
MFC 2 RT—RRAZRLET, type N1 THHZEIIFHEAH L ETHE S RICWEMNTT LTULVEL MFC &2
TD536, WIFNAMFC R DUENATTITEETIAVI L, 2THIGEEHEAH LETHESRICTAT
DMFC 2T DMEBNETITHETIAVILET,

#*& 3-97: Read MFC Tag Status

d type TEoT)@mE~NDI YT
unsigned int unsigned int spu_writech(MFC_WrTagUpdate, type)

d = spu_readch(MFC_RdTagStat)
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4. MFC AHADTn4yd35 2 o549 KR—Fk

AETEWKOMDOMFC AT AV TABEBICOVWTHBALET, ChonBEBETOIS I IDFEREZEDH
B=OICRMTZENTETTA. WThEERHRLELTROLATVRIDTEHY A, YVOFE. H5
WEaARASHFDOEL M VBEBOWVWTNORTHIRET LI ENTEEFT, CAoOBERZEFAT H0HIC.
TO05 5% E spunfcio. h ANYEIT7AINEALA VI IL—FTDRERBHY ET,

UTOE9>arTRELAODBBIZOVWT, ETHEZRL., ZORICHERPLEEI—FZEBLTVET,
4.1. LK
BEHLEELEEARLELTIE, MFCLstDMAAHYET, COUR MDERZLUTICRLET,

mfc_list_element: DMA List element for MFC List DMA
typedef struct mfc list element ({

uint64 t notify : 1;
uint64 t reserved : 15;
uint6d4 t size : 167
uinted t eal : 32;

} mfc list element t;88

mfc list element [& MFC List DMABRFINDERTT ., COBEREIRIZBIFHIEY T4 —IL FTHERShE
¥ o notify [FA F—/VBHIEY b, reserved FFHEATOICHREEINET, sizelFTDY R FERDESE
YA R, eal lF64 EY FEHT FLRADTHRT—KFTT,

42. ET7 FLRAT14 YT«
MFCO 7RISV TIELIELIEENT7 FLADRENDELLAYET, XY P a U TRELERICTES
ENT7 FLAREDE=HOBHE N OMHRBALET,

mfc_ea2h: extract higher 32 bits from effective address
(uint32 t) mfc ea2h(uint64 t ea)

64EY FEMT FLR ecaD 32y FEHHELET,
=S

(uint32 t) ((uint64_t) (ea)>>32)

mfc_ea2l: extract lower 32 bits from effective address

(uint32 t) mfc ea2l (uint64 t ea)

64 Ev FEHT FLR caDTFR2EY FEHELET,
RE

(uint32 t) (ea)
mfc_hl2ea: concatenate higher 32 bits and lower 32 bits

(uint64 t) mfc hl2ea(uint32 t high, uint32 t low)
64 EY FENTRLADEGI2EY b THS highE T2 EY FTHD low EEHKLET,

e

si to ullong(si selb(si from uint (high),
si rotgbyi(si from uint (low), -4), si fsmbi (0x0f0f)))
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mfc_ceil128: round up value to next multiple of 128

4.3.

(uint32 t) mfc ceill28 (uint32 t value)
(uint64 t) mfc ceill28 (uint64 t value)
(uintptr t) mfc ceill28 (uintptr t value)

S8 value ZRD 128 DFHIZTIY EIFFET,

EE

(value + 127) & ~127
Example

volatile char buf[256];

volatile void *ptr = (volatile void*)mfc ceill28 ((uintptr t)buf);
MFC DMA a7 Y K

Kt avTIEBRARGEMFCDMA O Y FEEET H-ODOBEBCODVTHBALES, DMAIT Y RIZTDW\T
[F. Y R— SN TWDRIEDY A XHIHIZBET DR EESH. Cell Broadband Engine Architecture 28 L T 12
LY,

%= 4-98IZMFCDMA <> FO=——FE=v o %RrLET,

% 4-98: MFCDMA 1<% R=——E=w4 '

——E=vYy Opcode avw vk
MFC_PUT_CMD 0x0020 put
MFC_PUTB_CMD 0x0021 putb
MFC_PUTF_CMD 0x0022 putf
MFC_GET_CMD 0x0040 get
MFC_GETB_CMD 0x0041 getb
MFC_GETF_CMD 0x0042 getf

"MFC a7 > RFIZEFIE spu mfcio.h TEESNTLET,

mfc_put: move data from local storage to effective address

(void) mfc put(volatile void *1s, uint64 t ea, uint32 t size, uint32 t tag,
uint32_t tid, uint32 t rid)

RE

spu mfcdma64 (1s, mfc ea2h(ea), mfc ea2l(ea), size, tag,
((tid<<24) | (rid<<16) |[MFC_PUT_ CMD))

mfc_putb: move data from local storage to effective address with barrier

(void) mfc putb(volatile void *1s, uinté64 t ea, uint32 t size, uint32 t tag,
uint32 t tid, uint32 t rid)

T—RZISHOVRTLAE)ABELES . COBBDSIHIE spu_nfecdna6d AT FOSIHIZHEHBL, Is
[FLST7 RFLR, ecaldVRATLAEIHDENT7 FLR, size [EDMAEREY A X, tag (XDMA R Y., tid (&
%Y SRID, ridlFE#RYSAIDTY, CcOAXVEHLY, COaARVFER—44 D 2 2%Ena~
VERIE, FREVHICETINERALE S IL—TM2RALaATY FFa—I2H5TRTHaT Y FIZXLT, A
—HAIVICIERFIFESNET,

RE

spu_mfcdma6d (1s, mfc eaZh(ea), mfc ea2l(ea), size, tag,
((tid<<24) | (rid<<16) |[MFC PUTB CMD))

SPU C/C++ E:&#i3k, Version 2.1
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mfc_putf: move data from local storage to effective address with fence

(void) mfc putf (volatile void *1s, uint64 t ea, uint32 t size, uint32 t tag,
uint32_t tid, uint32 t rid)

T—R3ELSHOVRATLAE)ABELES., COBBDSIHIL spu_mfecdna6d AT FOSIEITHHB L., Is
[FLST7 FLR, caldVRTLAEYRDENT KLR, sizelIDMAEREY A X, tag (FDMA XY, tid (&
%Y SRID, ridlFE#YSRAIDTE, COAXYFIE, FhEVEINIETINERCLE2 T IL—ThD2REL
ARV EF21—I2H3ITRTOARY RIZH LT, A—HLIZIBFEMFEShET,

RE

spu mfcdma64 (1s, mfc ea2h(ea), mfc ea2l(ea), size, tag,
((tid<<24) | (rid<<16) |[MFC_PUTF CMD) )

mfc_get: move data from effective address to local storage

(void) mfc get(volatile void *1ls, uint64 t ea, uint32 t size, uint32 t tag,
uint32 t tid, uint32 t rid)

T—REVATLAEIDNLLSABEHLEYS., COBRD5IHE spu mfedma6s AT FOSIFITHEL., 1Is
[FLS 7 RLR, caldVRTLAEVANDENT FLR, sizeld DMAEZEY A X, tag [EDMA R Y, tid I&
%Y S A ID, rid(FB#Y S X ID TY .

RE

spu _mfcdma6d (1s, mfc eaZh(ea), mfc ea2l(ea), size, tag,
((tid<<24) | (rid<<16) |[MFC_GET_ CMD))

mfc_getf: move data from effective address to local storage with fence

(void) mfc getf(volatile void *1s, uinté64 t ea, uint32 t size, uint32 t tag,
uint32 t tid, uint32 t rid)

T—RZVATLAEIND LS ABHLEY, COBBD5IHIE spu_mfecdmacs AT FOFIRITHEL, 1s
[ELS 7 RLR, cal Y RTLAEVADENT7 FLR, sizelDMAEREY A X, tag [ADMA RS, tid I&
%Y TR ID, rid[FBE#RYTRAIDTY, COIATY RIE. Zh&VREIICETINRLE2 T IL—ThDELC
ARV FF2—I2HEITRTOATY FIZH LT, B—HILICIBERF T ESNET,

RE

spu_mfcdmatd (1s, mfc ea2h(ea), mfc ea2l(ea), size,
tag, ((tid<<24) | (rid<<16) [MFC_GETF CMD))

mfc_getb: move data from effective address to local storage with barrier

(void) mfc getb (volatile void *1s, uint64 t ea, uint32 t size, uint32 t tag,
uint32 t tid, uint32 t rid)

T—REVATLAEIND LS ABELEY, COBBD5IHIE spu_mfcdmacs AT FOFIRITHEL, Is
[FLST7 FLR, caldVRTLAEYRHNDENT KLR, sizelIDMAEEY A X, tagld DMA A4S, tidlE
XY SR ID, ridlFERYVSRXIDTY, COARVEHELY, COaRUFER—424 D #F>#&KENDa~
VRIEE, FRKYRENZRETEINEZRCL2 L= DALY Y FFa—I2HE3TRTOaAT Y FIZH LT, A
—HIIZIEFRfITEnET,

e

spu_mfcdmat6d (1s, mfc eaz2h(ea), mfc ea2l(ea), size,tagq,
((tid<<24) | (rid<<16) |[MFC_GETB_CMD) )
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4.4. MFC ') X  DMA Commands

KXt a3 TIEMFCUX FDMA IR Y FZEEFET 560D T+ ) T4 EBIZTOWTEHRBALEY, DMAD Y
Y FRIZDWWTIE, YFR— SR TOWSIEEDY 1 XFIHIZBET 55 £ &8, Cell Broadband Engine Architecture %
BRELTLESL,

= 4-9ITMFC A FDMA QR Y FD=—FE=v 9 &2RLET,

% 499:MFC JX FDMA Oy R=—FE=y4H '

——E=vY Opcode avw vk
MFC_PUTL_CMD 0x0024 putl
MFC_PUTLB_CMD 0x0025 putlb
MFC_PUTLF_CMD 0x0026 putif
MFC_GETL_CMD 0x0044 getl
MFC_GETLB_CMD 0x0045 getlb
MFC_GETLF_CMD 0x0046 getlf

"MFC 2% > RHI%F(E spu_mfcio.h TEEEATLET,

mfc_putl: move data from local storage to effective address using MFC list

(void) mfc putl(volatile void *1s, uint64 t ea, mfc list element *1list,
uint32 t list size, uint32 t tag, uint32 t tid, uint32 t rid)

MFC DR FEFEALT. T—RZLSHLVRTLAFRYABELET ., COBHMD5IHKIE spu mfcdma6d A<
VRDBIBIZHEEL, 1s[ELS T RLR, ecalFYRTFLAEYHDENT KLR, 1list EDMAYR D7 KL
A, list size [ DMA JR bDH A X, tag [EDMA 245 tid IFE5#EY T X ID, rid [EE#Y T X ID TY,

RE

spu_mfcdmaéd (1s, mfc eaz2h(ea), (unsigned int) (list), list size, tag,
((tid<<24) | (rid<<16) |[MFC_PUTL CMD))

mfc_putlb: move data from local storage to effective address using MFC list with barrier

(void) mfc putlb(volatile void *1s, uint64 t ea, mfc list element *list,
uint32 t list size, uint32 t tag, uint32 t tid, uint32 t rid)

MFC YR FEFERLT. T—2ZLSHLVRATLATIABELEYS., COBBDSIHIE spu_mfcdmacs 37
VEDBIHIZHEL, 1s[ELS T RFLR, calFYATLAEYADENT KL R, 1ist EDMA YR FOT KL
A, list size [k DMA JR hDH A X, tag [EDMA 245 tid I$E5#%EY 5 X ID, rid [EE#Y SR ID TI,
COARVERBEY., COATRVRER—F Y D EH2EREDITY FIE, FhLVFNIHKTEIAERALE25 Y
W= DRLITY FXa—I2HbTRTHaAvY RIZRM LT, O—HLIZIEEMATFENET,

RE

spu mfcdma64 (1s,mfc_ea2h(ea), (unsigned int) (list), list size, tag,
((tid<<24) | (rid<<16) |MFC_PUTLB_CMD))
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mfc_putlf: move data from local storage to effective address using MFC list with fence

(void) mfc putlf(volatile void *1s, uint64 t ea, mfc list element *list,
uint32 t list size, uint32 t tag, uint32 t tid, uint32 t rid)

MFC YR FEERLT. T—2ZLSHLVRATLATIABELES., COBBDSIHIE spu_mfcdmacd 37
VEDBIHIZHEL, 1s[ELS T RFLR, calFYATLAEYADENT KLR, 1ist EDMA YR FOTF KL
A, list size [ DMA JR hDH 4 X, tag [EDMA 25 tid I$E5#%Y 5 X ID, rid [LE#Y SR ID TI,
Z0ATYFIEE, FREVYHIRITENERLE2 S IIL—TMhDRILATY FXa—I2HE3TRTHaAv Y FIoxt
LT, O—HNLIZIEEfITEhET,

RE

spu_mfcdma64 (1s, mfc ea2h(ea), (unsigned int) (list), list size, tag,
((tid<<24) | (rid<<16) |MFC_PUTLF_CMD))

mfc_getl: move data from effective address to local storage using MFC list

(void) mfc getl (volatile void *1s, uint64 t ea, mfc list element *list,
uint32 t list size, uint32 t tag, uint32 t tid, uint32 t rid)

MFC YR FEERLT. T—3E RATLARYDNL LS ~ABELET., COBEBDEIHIE spu mfcdmasd OT
VRDOBIHIZHLEL., 1sELSTRLR, calEVRTFLAEYRNDEHT KLR, 1ist (EDMAJR rD7 KL
R, list size [EDMA YR FDHY A X, tag [EDMA 25, tid [FEE#EY X ID, rid [FE#EY X ID TH,

RE

spu mfcdma6d (1s,mfc_eaZh(ea), (unsigned int) (list), list size, tag,
((tid<<24) | (rid<<16) |[MFC GETL CMD))

mfc_getlb: move data from effective address to local storage using MFC list with barrier

(void) mfc getlb(volatile void *1s, uint64 t ea, mfc list element *list,
uint32 t list size, uint32 t tag, uint32 t tid, uint32 t rid)

MFC YR FEFERLTMT—3F RXATLATRYDNL LS ABELET., COBEBDSIHIE spu mfcdmacd a7
VEDBIBICHLEL, IsELST7 RLR, caldVRTFLAEYHNDEMT KLR, 1ist EDMAYR D7 KL
R, list sizeldDMA YR DY A X, tag EDMA R Y, tid d¥Ri%ZY T X ID. rid [FE#Y 53X ID TT,
COATURELY, SOATURFER—E Y ID #H2EBEOITY FIE. ThEYRICRITIAERLE TS
L—=ThDRALaAYY FFa—IZHE3TRTOATY FIZH LT, B—ALIZIEFRFAFFEShET,

R

spu_mfcdma6d (1s,mfc_eaZh(ea), (unsigned int) (list), list size, tag,
((tid<<24)\(rid<<16)\MFC_GETLB_CMD))

mfc_getlf: move data from effective address to local storage using MFC list with fence

(void) mfc getlf(volatile void *1s, uint64 t ea, mfc list element *list,
uint32 t list size, uint32 t tag, uint32 t tid, uint32 t rid)

MFC DX FEFEALT. T—R &2 RATLAERYDL LS ~ABELET, COBHMD5IHKIE spu mfcdma6d A<
VRDOBIHIZHEL, IsIELST LR, caldVRTFLAEYRNDEHT7 KLR, 1ist [EDMAJRX rD7 KL
A, list sizeldDMA YR DY A X, tagldDMA R Y, tid 3¥R£Y S X ID, rid [FEHRY FXIDTY,
COATU R, ENLYRICRITINEZRLE2 T IL—ThDOELATI Y FXa—ItHBTRTOIAT Y FIH
LT. B—ALICIEFfHITENET,

e

spu_mfcdmaéd (1s,mfc_ea2h(ea), (unsigned int) (list), list size, tag,
((tid<<24)\(rid<<l6)\MFC_GETLF_CMD))
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4.5.

COMPUTER

MFC7 FEw Y EFaOTUFR

ALYV 3V TIEMFC7 RV DMAOTY FEERETHODIT ) T4BEBIZOVWTERBALET, DMA
a7 Y RIZDOWWTIE, HR— RSN TWSEEDY A XFHHICET 2m 3 E®H. Cell Broadband Engine
Architecture 5B L T ZE LY,

%= 4-100[CMFC 7 b2 vV BEHAT U FDZ—FEZ VI ZRLET,

% 4100: MFC 7 FS W/ EHF ATV F=—E=y s’

——k=vY Opcode av vk
MFC_GETLLAR_CMD 0x00DO0 getllar
MFC_PUTLLC_CMD 0x00B4 putllc
MFC_PUTLLUC_CMD 0x00B0 putlluc
MFC_PUTQLLUC_CMD 0x00B8 putqlluc

"MFC 3% Y FHIEFIE spu_mfcio.h ATEZSATVET,

mfc_getllar: get lock line and create reservation

mfc_|

(void) mfc getllar(volatile void *1s, uint64 t ea, uint32 t tid, uint32 t rid)
AYYSA0T—2EWRBL. ThEUYF—TLET, COBBDEIHIE spu_mfcdma6d AT FOFIHIZHESY
L. Isl&128 84 b7 54V ENTZLS T FLR, caldPRATLAERYRDENT FLR, tid [$EEEI TR
ID. rid (FE#Y X ID TY,

mfc getllar A Y FIEZ T ID 2879 MFCICKVYEBLICEITINET, EiEH A X(E 128 /34 MMIEE S
NTWET, ETORTEHERT 5012, REHFEUH LEIC nfc read atomic status() EFUHTHE
NHYET,

R
spu_mfcdmat6d (1s, mfc eazh(ea), mfc ea2l(ea), 128, 0,
((tid<<24) | (rid<<16) |[MFC_GETLLAR CMD))
putllic: put lock line if reservation for effective address exists

(void) mfc putllc(volatile void *1s, uint64 t ea, uint32 t tid, uint32 t rid)
eaMYHF—TENTWDEE. AVISA VT2 EEMLET. COBEBDEIHIT spu_nfcdmacs AT KD
BIBZHLH L., 1sIX 12884 R 7 SAVENTZLS T FLR, ealdVRTLAERYHNDEHT KL R, tid [ZE
%Y SR ID. ridl[$E#®Y S X IDTY,

mfc putllc ARV FIFEZ Y ID #H -9 MFCICKYELIZEITEINET, EBEH 4 XL 128 /34 FZEAES
NTWET, ETOTTEHRT 5012, KEHFUH LEIC nfc_read atomic_status () TFUHITWE
NHYES,

RE

spu mfcdma6d (1s, mfc eaZh(ea), mfc ea2l(ea),128, O,
((tid<<24) | (rid<<1e6) IMFC_PUTLLC CMD) )

SPU C/C++ E:&#i3k, Version 2.1



SONY

SONY <O

COMPUTER
SRMENISR @

MFC ABADTRT S V54 R—+b

mfc_putlluc: put lock line unconditional
(void) mfc putlluc(volatile void *1s, uint64 t ea, uint32 t tid, uint32 t rid)
eaM)HF—TEINTLENENCEHET, AvISAUT—2%RMLET. COBHKDIIHIE

spu_mfcdma64 a7 > FDSIEICHB L., 1sI1X128/31 T S5A4AEN=LS T RLR, caldVRTLAEYR
DEMT LR, tid [FEEY T X ID, rid [EE#EY X ID TS,

ZoaAXVFIEA Y ID ##HzF. MFCICKVEBICETINET, EiEY A XL 128 /3 FMIEESNTLET,
EITDRTEZHRT 51012, KEHEUH L#&IZ mfc_read_atomic_status()ZREUVHITHENHY T,

RE

spu mfcdma6d (1s,mfc _eaZh(ea),mfc ea2l(ea), 128, O,
((tid<<24) | (rid<<16) |[MFC_PUTLLUC CMD))

mfc_putglluc: put queued lock line unconditional

(void) mfc putqglluc(volatile void *1s, uint64 t ea, uint32 t tag, uint32 t tid,
uint32 t rid)

ea M) HPF—TENTVEAENEDLLT, OVISAUT—2EF1—ITMLET, COBBDIHKT
spu_mfcdma6d A~ FOFIHUHE L, 1s & 128 /34 k754 VENTLS T FL R, ealdVATLAEYRA
DEMT LR, tid [FE&EY SR ID, rid [EE#EY T X ID TY,
Bt A X(£ 128 /34 FMZEESNTUVWET, SOOI FOMEEIFXEARMIZ nfc putlluc EEMLETTA, a7
VREOETEFS S URTRETOHEDBAEICEVTELYET, nfc_putlluc MEBLIZETENDHDITHL,
mfc putglluc [FODMA T FEHITDMA O Y FXa—~BAShS-0. BiELIZKRLED
mfc _getllar, mfc putllc. mfc putlluc XY FORTEIFERECETINET, TRYSLIKIDOD
YU ROETRETERRT S0, 8T IL—TORTEFEOBEAHYET,

RE

spu _mfcdma6d (1s, mfc eaZh(ea), mfc ea2l(ea), 128, tag,
((tid<<24) | (rid<<16) |[MFC PUTQLLUC CMD))

46. MFCEla<> K

ALYV aVTIEMFCREIOTY FEERET H-OOEBMDVWTHBALET, DMAIT Y RIZDWWTIE, HR
— SN TWBIEEDY 1 XFIFIZBET S5 mH &8, Cell Broadband Engine Architecture Z88B L T E &L,

=& 4-101IZMFC RIla~v > FO=—FE=y o %RLET,

£ 4101: MFC Afla< Y F=—E=v %'

——E=v7 Opcode av Uk
MFC_SNDSIG_CMD 0x00A0 sndsig
MFC_SNDSIGB_CMD 0x00A1 sndsigb
MFC_SNDSIGF_CMD 0x00A2 sndsigf
MFC_BARRIER_CMD 0x00C0 barrier
MFC_EIEIO_CMD 0x00C8 mfceieio
MFC_SYNC_CMD 0x00CC mfcsync

"MFC 37 Y RHIEFIL spu_mfcio.h TERSATVES,
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mfc_sndsig: send signal

(void) mfc sndsig(volatile void *1s, uint64 t ea, uint32 t tag, uint32 t tid,
uint32 t rid)

mfc sndsig AV¥ Y FZDMA Fa—~EBAL, DMAF21—[CEZENLGWMEEIER F—ILLET, COBEHEDSI
3 spu_mfcdmabd <> KDBIITHB L, I1sFLST RLR, ecaldVRATLAEYRNDENT FLR,
size [X DMABR#EH A X, tag [EDMA A tid [XE5&EY SR ID. rid (BRI SR ID T, ErEH 4 Xk 4
N FZEESATOLET,

RE

spu mfcdmaéd (1s,mfc_eaZh(ea),mfc ea2l (ea), 4, tag,
((tid<<24) | (rid<<16) |MFC_SNDSIG CMD) )

mfc_sndsigb: send signal with barrier

(void) mfc_sndsigb(volatile void *1s, uint64 t ea, uint32 t tag, uint32 t tid,
uint32 t rid)

mfc_sndsigb AY Y FZ DMA a1 —~EAL. DMA X1 —IZZEALIMEEFR F—ILLET, CORBRHD
5181& spu_mfcdmabd 37> FOBIFITHB L., IsIELS T FLR, caldPRTLARVHADEYST FLR,
tag IEDMA 25| tid I$E5%EY S X ID, rid [FBHEY SR IDTY, COAXUVFHELU, COATY FER—
AT D EHOEB{EOITU FIE, TALYRMICRKTINERLE T VIL—ThOEILaATY FXa—I2Hd TR
TOAT Y FIZH LT, A—ANICIEFRFFERES,

RE

spu_mfcdma6d (1s, mfc eaZh(ea), mfc ea2l(ea), 4, tag,
((tid<<24) | (rid<<16) |[MFC SNDSIGB CMD))

mfc_sndsigf: send signal with fence

(void) mfc_ sndsigf (volatile void *1s, uint64 t ea, uint32 t tag, uint32 t tid,
uint32 t rid)

mfc_sndsigf AYY FZDMA Fa—~EAL. DMA X1 —IZZEALMEEIFX F—ILLET., COBHDEI
#% spu_mfcdmabd a7 > FDOBIZIZHELEL., I1sELSTRLR, caldVRTLAEVADENT KL R, tag
[ZDMA 24, tid [F$ET SR ID, rid [ FB#REYSAIDTY, 2DATY FiF., TFhLYRIZHRITFSAE=RAL
BTN —ThDRLIATY FF1—I2H5IRTHOAT Y FIZH LT, A—HLIZIEFRFIFEShET,

RE

spu_mfcdmat6d (1s, mfc ea2h(ea), mfc ea2l(ea), 4, tag,
((tid<<24) | (rid<<16) |[MFC_SNDSIGF CMD))

mfc_barrier: enqueue mfc_barrier command into DMA queue or stall when queue is full

(void) mfc barrier(uint32 t tag)

mfc barrier AY¥ Y FZDMA Fa1—~%AL. DMA X1 —IZZEEZALIMEEIFRA F—ILLET, 51# tag &

DMA 25 T9, mfc barrier AY Y Fl&, Fa21—MT mfcbarrier 3> FIZEITF 527> K%, mfcbarrier
AXUROEEIAT FEYRITETTEHILE, RTHHVEERBTMOMFC AT RO TEREITHHDOLTR

SELET .

e

spu mfcdma32 (0, 0, 0, tag, MFC BARRIER CMD)
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mfc_eieio: enqueue mfc_eieio command into DMA queue or stall when queue is full
(void) mfc eieio (uint32 t tag, uint32 t tid, uint32 t rid)

mfc eieio AY Y FZEDMA Fa—~HAL. DMAF 1 —([CEEZALIMEEIFRA F—ILLET, 5IH tag (&
DMA 24, tidI|¥ERiEY SR ID, ridl3E#Y T X ID TF, A% SPE BFERTH Y Y FIBRRIED =6
ICEAT I EEERIT IS, mic eieio [FTAEYHELUTNS ABORIPZFROE-HOERAEZERLI-
ATV RTHY. RITTIEAEN DRTLARERARSOIY ET,

RE

spu mfcdma32(0, 0, 0, tag, ((tid<<24) | (rid<<16) |MFC EIEIO CMD))

mfc_sync: enqueue mfc_sync command into DMA queue or stall when queue is full
(void) mfc_sync (uint32 t tag)

mfc_sync AY¥ > FZ DMA a2 —~EAL, DMA a2 —ICZEAEIMEEIFR F—ILLET, 5I# tag(d DMA
25 TY, ABEH % SPEEFERNTHOIATY FIBRRED=-HIZERTZ Z EIEHR#IF S, mfc_eieio X7 0O

e y—

TYHBLUTNA RABORPZROL-ODERAEZERL-ITUFTHY ., RTTHEAEN VARATLAKRER
aEHAMMY ET,

RE

spu _mfcdma32 (0, 0, 0, tag, MFC SYNC CMD)

4.7. MFCDMA X T—4& X

CDEYLIVTIEMFCaT Y FOEFTRTOMFCDMA a1 —I Y MDA T—AREHRT =D
DWTEHBALET,

mfc_stat_cmd_queue: check the number of available entries in the MFC DMA queue
(uint32 t) mfc stat cmd queue (void)
DMAF¥1—DEZTROY FMZEHANEY., COBEHRIE. BB FODMAF 21—~V FERFTLEESICESS
SPU 70455 LORTELEERT 5-OICFERINET,

RE

spu_readchcnt (MFC Cmd)

mfc_write_tag_mask: set tag mask to select MFC tag groups to be included in query operation
(void) mfc write tag mask (uint32 t mask)

GIY - ARL—2a3 DREETITIN—TEERT B-ODETIRVERELET, mask [EDMA RS T )L
—THITYRARITY, EEY FEIFRFN—DDE2 T T IL—TARISFIFohTHEY., 25 01XLSBIZT Y
TEnTWET,

RE

spu_writech (MFC WrTagMask, mask)

mfc_read_tag_mask: read tag mask indicating MFC tag groups to be included in query operation
(uint32 t) mfc read tag mask(void)

DI -ARL—2avDRREBDIZTIN—TERTBRIIRY &HHAHET . mask (DMA R T T )L—
TOITYRRY) DBEY FEENEN—DDR T L—T~isftFohTsY. 250 LSBIcTy T&
nTWWEY,

RE

spu_readch (MFC RdTagMask)
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mfc_write_tag_update: request that tag status be updated
(void) mfc write tag update (uint32 t ts)
MFCAB YT RT—HRADBHFHEY VIR MLET, 5l# ts Tk YK 4102[CFRFT 2T RT—2 ROFEFHEHEODL
TN EEELES,
AB#IEL mfc read tag status () EFERALTDE TR T—H RABRARAAFNIERITINDIDELHY ET, 45
AF—BRAEHDOYY IR kI nfc write tag mask () EHEALTOETIL—TIRIEERITEDA S W

ENHYET,
# 4-102: MFC 4 ¥ R T—4 REHEH '
& ——FZv¥Y B!
0 MFC_TAG_UPDATE_IMMEDIATE BEKICELIZER,
1 MFC_TAG_UPDATE_ANY WHEEHDBATTIL—FTONTIhN TRRT
DARL—2 3 UHEL] KREIZHD (5o
T:) H%‘:E¥ﬁ-o
2 MFC_TAG_UPDATE_ALL WHELELDBLETDETTIL—TH [RETOA
RL—=2aUhEWN ) KEBIZHD (o) B
IZE#,

' &HFEFIE spu_nfcio.h NTEEEMTVET,

RE

spu_writech (MFC WrTagUpdate, ts)

mfc_write_tag_update_immediate: request that tag status be immediately updated

(void) mfc write tag update immediate (void)

BRYRT—2 ADEKEHEY VIR MLETS,
RE

spu_writech (MFC_WrTagUpdate, MFC_TAG UPDATE IMMEDIATE)

mfc_write_tag_update_any: request that tag status be updated for any enabled completion with no outstanding
operation
(void) mfc write tag update any(void)
HREEHEDMFC AT TIL—TOVTIAID TRETDARL—2 3 UHNEWN KEIZHD (Bof) BIZET R
T—RREEHTAHLSITYITIRMNLET,

RE

spu_writech (MFC WrTagUpdate, MFC TAG UPDATE ANY)

mfc_write_tag_update_all: request that tag status be updated when all enabled tag groups have no outstanding
operation
(void) mfc write tag update all (void)
HMRELEBDBETDRATTIN—TH TRETOFRL—2 3 UHEWN] REICHD (o) BICEATRT—4R%E
BHITHEIICUITRAMLET,
K

spu_writech (MFC WrTagUpdate, MFC TAG UPDATE ALL)
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mfc_stat_tag_update: check availability of Tag Update Request Status channel
(uint32_t) mfc_stat tag update (void)
FY RO ARNETHINENEHERLET, BHREUTOVWThAIDEE LTRY FT,
o O FYRILIFREFATEDREIZGEL,
o 1 FYRIFFIATEDIREIZHD,
RE

spu_readchcnt (MFC WrTagUpdate)

mfc_read_tag_status: wait for an updated tag status

(uint32 t) mfc read tag status(void)

BITITN—TDRT—BREHARIET . 3T RAT—2 ZADEHFEHH MFC_TAG_UPDATE_IMMEDIATE [Z5%
ESNTORWMGRICCOBBZERUHT E TRV IS HRAREMAHYFET . RYEDEEY MIFEETITIL—T
[THBLTEY., 2T 0[ELSBIZR Yy TEhTWET, Ev by bEhTWWSE, LT H2TTIL—TI
ETOETLTWEVLATY RHRGC ADVTVITEYRRISATORVWI EZEKRLETS,

BYEIZDOWTIE, T RAT—2RAEHFRICIRIENTLWEWE T IIL—TDRAT—E RADHNEHTT, 25
ATF—RRABHFHICIRAIINTWEE T TIL—TIZH/ETHEY MMFOo LY FET,

RE

spu_readch (MFC RdTagStat)

mfc_read_tag_status_immediate: wait for the updated status of any enabled tag group
(uint32 t) mfc read tag status_immediate (void)
BTRAT—RAADEBEHFEV VIR NLET, TOEYHIERT—2ADNEH ML ETHLET,
e

spu_mfcstat (MFC_TAG UPDATE IMMEDIATE)

mfc_read_tag_status_any: wait for no outstanding operation of any enabled tag group
(uint32 t) mfc read tag status any(void)
HEEHDMFC 2T T IL—TONTANA TRETDOFRL—2 3 UAEN ] REICHD (Bot) BIZE2TR
T—RAREBHTAHLSICUIIRMNLET, TAEYHERT—E2RADBEHINDIETHLET .

RE

spu mfcstat (MFC TAG UPDATE ANY)

mfc_read_tag_status_all: wait for no outstanding operation of all enabled tag groups
(uint32 t)mfc read tag status all (void)
HELEBMFC AT TI—TDETH TRETDARL—2 3 UHEWN KREIZHD (Bofz) BIZAVRT—
AREBHITDLSICUIIRARNLET, 7OV HFRT—A2RANEHINDIETHELET,

RE

spu_mfcstat (MFC_TAG UPDATE ALL)
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mfc_stat_tag_status: check availability of MFC_RdTagStat channel
(uint32 t)mfc stat tag status(void)
MFC_RdTagStat F+ R LOMERATEEAIREBIZHINENEHER L. UTOVTADEERLET,
o 0 BTRT—RRIEREFRALE DKREICLL,
o 11 BURT—RRAFHEALEDRETH D,
ABEBFE, 2TVRT—RRERAHT ENTEHRETIIAL & F(Z MFC_RdTagStat F ¥ R L EFHEARAL Z &
[CES>TRERIDAFYRILA F—ILZEBT H-OICFERALET,

R

spu_readchcnt (MFC_RdTagStat)

mfc_read_list_stall_status: read List DMA stall-and-notify status
(uint32 t) mfc read list stall status(void)
List DMA DR b—JLBHMAT—F R EHRAHELETST, XAT—F X EZmAHEIRBIZHEVESE. RAHLEE K
BBICHBETRM—ILLET,
=K

spu_readch (MFC RdListStallStat)

mfc_stat_list_stall_status: check availability of List DMA stall-and-notify status
(uint32 t) mfc stat list stall status(void)
List DMA DR b —JLBHIR T—8 AHGRAH LAREEREICHEIMENZEHER L. UTOVWThLDIEZERLE
ED
o 0 AT—RRBFREZEALEDIREIZLL,
o 1. RT—FRIHEAHEDIKRETH D,
=&

spu_readchcnt (MFC RdListStallStat)

mfc_write_list_stall_ack: acknowledge tag group containing stalled DMA list commands
(void) mfc write list stall ack(uint32 t tag)

BIDR F—ILEHARY MIDWTTH /Yy PEEYET, (mfc_read_list_status S & U
mfc_stat_list_stall_status DIBEZSBL T ELY, ) 518 tagEDMA 25 TY,

RE

spu_writech (MFC WrListStallAck, tag)

mfc_read_atomic_status: read atomic command status
(uint32 t) mfc read atomic status (void)
FrEYPAR U RDRAT—FREHRAHLET, AT —FADHEAHE HIRBITHMEGEIX. HFEAHAHE HIREIC
HBETAM—=)LLET, BRYFE (290531 EvY FED/NSFJ{E) 1FR 4-103ISTKT 5500V ThhELY E
?—0
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% 4-103: Read Atomic Command Status or Stall Until Status Is Available D& Y fi *

AT—

2R ——Fz=vY L]

1 MFC_PUTLLC_STATUS  mfc putllc A3 FORFITKB LI DM JHFR—
LavhiEkLE) .

2 MFC_PUTLLUC_STATUS mfc putlluc A< FOULEMNEEICTET LTS,

4 MFC_GETLLAR_STATUS mfc getllar AY Y FOMEMNEEIZET LTS,

' 27— RFIFEF(L spu_mfcio.h TEEIRTUVET

RE

spu_readch (MFC RdAtomicStat)

mfc_stat_atomic_status: check availability of atomic command status
(uint32 t) mfc_stat atomic status(void)
FhIvDaAR U FDRAT—2ANGEALEDREICHLINENEHEREL. UTOVWThHIDEEZRLET,
e 0: 7F2TyY  DMAOTY FOMEMNTET L TLELY,
e 1L 7r2yYDMAORY FORENETLTEY., AT -2 ANERATRETH S
53

spu_readchcnt (MFC_RdAtomicStat)

4.8. MFC T I/ILFYV—RARHER

Cell Broadband Engine Architecture IZ1& MFC < JLF Y —RBEHAMEIC DL THEEAHY . TDFT IEFEMIE
FAFIOVT, wLF TRty (A=y b) BECESF2M0TOoEyY (A= k) hoDLDEEDHA
EVT7IVEADIEFFIFTTHIEEEINTUVET, XDV VaVTE LS BLUAUAR)7 RFLUATEEICES RFEMIERF
HIEERBETIEHICFIATESL OO OEHBICOVTERBALET,

mfc_write_multi_src_sync_request: request multisource synchronization
(void) mfc write multi src sync request (void)

BEMF T 5N MFCRTEENS B, KETDLEOD LS VXU I EMBTHES YUV IR MNLET, UVIR
b EN=-RHMET 3% . MFC Multisource Synchronization Request F v RILDF v RILAD U B 1I2Y Y
FEhET,

RE

spu_writech (MFC WrMSSyncReq, 0)

mfc_stat_multi_src_sync_request: check the status of multisource synchronization
(uint32 t) mfc stat multi src sync request (void)

MFC Multisource Synchronization Request F¥ RILDF ¥ RILAD Y FERAB L. UTOVWTADIEERL
i?—o

o 0 RETDEEZ S VXL IHPTHS,
e 1. mfc write multi src_sync_request TUHV IR FLEFEENET LTS,

RE

spu_readchcnt (MFC_WrMSSyncReq)

SPU C/C++ E:&#i3R, Version 2.1
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4.9. SPU 45 FILEX

AV TR YATLRADGDOTOLY YT N AN LDIE B EHOKRICH A TESERICOVVTERBALET,

spu_read_signal1: atomically read and clear Signal Notification 1 channel

(uint32 t) spu read signall (void)

Signal Notification 1 F ¥ R EZRAHEL., £y FESATWREY FET L2V YICYEY FLET, RULEDTS
FTILEBIBEFFDLTFILERL, RUEOYTFILALEWNGEE, ST FIUNRITEINEETSPUER b—
LEEFET,

RE

spu_readch (SPU _RdSigNotifyl)

spu_stat_signal1: check if pending signals exist on Signal Notification 1 channel

(uint32 t) spu stat signall (void)
Signal Notification 1 F ¥ RILICKRLBD LT FILHBFEET INELEERL. UTOVWTIHDEZRLET,
o 0 RRMEOSTFILIFEELEL,
o 1. RUEOLTFILHEFET D,

RE

spu_readchcnt (SPU RdSigNotifyl)

spu_read_signal2: atomically read and clear Signal Notification 2 channel

(uint32 t) spu read signal2(void)
Signal Notification 2 Fyv#ILZ&EH H L. Ty FENTVBEY M7 FEuDIC)Ey b LET  RLED DT FINHRHEFED DY
FIVERL, RLEBEOITFIBRNMES . DT RITENDETSPUEAMILEEET,

RE

spu_readch (SPU_RdSigNotify2)

spu_stat_signal2: check if any pending signals exist on Signal Notification 2 channel

(uint32 t) spu stat signal2(void)

Signal Notification 2 Fy¥RJUKRUMIEBDO DI FIDFEETINENZHERL. LTOVTNHIDEZRLET,
o 0: RMEDLTFIVIFHFELEL,
o 1. RMEOLITFTIUAEFET S

RE

spu_readchcnt (SPU_RdSigNotify2)

SPU C/C++ E:&#i3k, Version 2.1
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4.10. SPU A =LKy I R
AtV aVTESPU A=Ky Y RERET HRICFIATESEKOVTHALET,

spu_read_in_mbox: Read next data entry in SPU Inbound Mailbox

(uint32 t) spu read in mbox (void)

SPU Inbound Mailbox ¥ 21 —RDRDT—RF T b EHRAHLET, F1—HEDFBEERA F—ILLET, RY
EIFLZT TV T—2avBEEDA—LRYIRT—RTT, F7TVy—2aVMBOA—LRYIRT—4 %
EHETAHIENTEET,

RE

spu_readch (SPU_RdInMbox)

spu_stat_in_mbox: get the number of data entries in SPU Inbound Mailbox
(uint32 t) spu stat in mbox (void)
SPU Inbound Mailbox ¥ 2 —HNDT—2 T b UYKZRFELTRLET . BYEA O TREHEWNMEE, A—ILRy Y
ARIZSPUDGEAHE LTWEWT—2 T MDA FETHILEEKLET,

RE

spu_readchcnt (SPU_RdInMbox)

spu_write_out_mbox: send data to SPU Outbound Mailbox
(void) spu write out mbox (uint32 t data)
SPU Outbound Mailbox ~ data (7 77— a VRBIZERSNI-A—LRY I RT—4) 2EVYFET., 20
A= RY I RZEHEWEEIER F—ILLET,

RE

spu_writech (SPU WrOutMbox, data)

spu_stat_out_mbox: get available capacity of SPU Outbound Mailbox
(uint32 t) spu stat out mbox(void)
SPU Outbound Mailbox DIRENDEEFE£LMEL. TOEEELET. BYENODHA. A —LHRy Y ZH5H
HTHELEERLET,

R

spu_readchcnt (SPU_WrOutMbox)

spu_write_out_intr_mbox: send data to SPU Outbound Interrupt Mailbox
(void) spu write out intr mbox (uint32 t data)
SPU Interrupt Mailbox ~ data (7 74— a VHBIZERESNA—ILRY IR T—4) ZEUYET, ZDA
— IRy Y RNZEBEHNZIMEE LR F—ILLET,

RE

spu_writech (SPU WrOutIntrMbox, data)

spu_stat_out_intr_mbox: get available capacity of SPU Outbound Interrupt Mailbox

(uint32 t) spu stat out intr mbox (void)

SPU Interrupt Mailbox DIRENEEREZIMEL. TOEZRLET, BRYUEAODBE. A—ILKR Y Y AHHEK
THHIIELEEKLET,

SPU C/C++ E:&#i3R, Version 2.1
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e

spu_readchcnt (SPU_WrOutIntrMbox)

411. SPU T ) A4
AEJ2avTIESPUDRZEY FTH YAV EFERTHIERCOVTEHALET,
spu_read_decrementer: read current value of decrementer
(uint32 t)
TOVAVIDBREDEEZEAELTRLET,

RE

spu_read decrementer (void)

spu_readch (SPU_RdDec)

spu_write_decrementer: load a value to decrementer

(void) spu write decrementer (uint32 t count)
count DEETHI VA EZAO—FLET,
303

spu_writech (SPU_WrDec, count)

4.12. SPU Event

SONY

KtV aVTRSPUARY FEBRDEHICFIATEDI VNS DOIDEARICOVTHALEY . SPUA R M

12 DU\ TIE Cell Broadband Engine Architecture Z2 B L T &L,
% 4-1041Z Event Status, EventMask., $ LU EventAck DEY F 74 —JILKZRLZET,

%* 4-104: MFCA RV FEY F 74 —JL KT

Evyk 2J4—ILF& Bl

0x1000 MFC_MULTI_SRC_SYNC_EVENT TILFY—REHA Rk

0x0800 MFC_PRIV_ATTN_EVENT SPUBETFoLavA Ry b

0x0400 MFC_LLR_LOST EVENT OusS4U)FR—La UilikA Ry k
0x0200 MFC_SIGNAL_NOTIFY_1_EVENT SPU 4+ LiE40 1 FIFAIEEA R b
0x0100 MFC_SIGNAL_NOTIFY_2_EVENT SPU &4+ L4 2 FIFTAIAEA X b
0x0080 MFC_OUT _MBOX_AVAILABLE_EVENT SPU Outbound Mailbox FIFIRTEEA R > k
0x0040 MFC_OUT_INTR_MBOX_AVAILABLE_EVENT S:’U Outbound Interrupt Mailbox F| FRT g1 ~
0x0020 MFC_DECREMENTER_EVENT SPUTH YA BARY R

0x0010 MFC_IN_MBOX_AVAILABLE_EVENT SPU Inbound Mailbox FIFIATAEA R > k
0x0008 MFC_COMMAND QUEUE_AVAILABLE EVENT  MFC SPU 7> K& 1 —FIFaEEA R ~
0x0002 MFC_LIST_STALL_NOTIFY_EVENT MFC DMA List 3% > KR k—)LE&IA R k
0x0001 MFC_TAG_STATUS_UPDATE_EVENT MFC A5G IN—FTRTF—E2 RABEHARY b

"Ev kT4 —ILF&IE spu_nfcio.h TEESMTULET,

SPU C/C++ E:&#i3k, Version 2.1
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spu_read_event_status: read event status or stall until status is available

(uint32 t) spu read event status(void)

ARV PRT—ERAEFHZHELRLET, RT—2 XD
F—ILLET, ARVFMITHI /)y CENDETRAREICERSINET,

AT—H R ELTRBDIE SPU Read Event Status F ¥ RILDETT,

RE

spu_readch (SPU RdEventsStat)

spu_stat_event_status: check availability of event status

(uint32 t) spu stat event status(void)

MFC AHADTOY S5 3o F8R—F

RUBOBERRNRA AN bAFET SNENEHEREL. UTOVTIhHIDEZRLET,

0: BERMEDA R MEFEEL TULVELY,
1. RUEOEBRHRA N bAFET S

[ ]

[ ]
EE

spu_readchcnt (SPU RdEventStat)

spu_write_event_mask: select events to be monitored by event status

(void) spu write event mask (uint32 t mask)

ARVIRAT—EADERHAREG DA AN FEERLFET . 58 mask [FA XY FIXRUTY,

R

spu_writech (SPU_WrEventMask, mask)

spu_write_event_ack: acknowledge events

(void) spu write event ack (uint32 t ack)

79

HEHREIZEWNGE [ESRAHE DREICHSHETA

HBEBARVEISYITRIZTICEYRBENTWSIEEZT Y/ LYDLET, 7/ Ly PEnf4 AU ME
RAT—=BZAN)ty FENBY U TY U TENET, 5llack GARV TV /Ly DERLET,

RE

spu_writech (SPU WrEventAck, ack)

spu_read_event_mask: read Event Status Mask

(uint32 t) spu read event mask(void)

AR IRVDBEEDEEZHAHLTRLES,

RE

spu_readch (SPU_RdEventMask)

SPU C/C++
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4.13. SPU REEEHE
AEY L arTREYAHBEEDBEKICDOLNTEHRBALET . SPUMachine Status F v /L35 K OV D A7 BHid D
SPU F ¥ R /WZ-2W\ Tl Cell Broadband Engine Architecture 5 8B L TL f2& LY,

spu_read_machine_status: read current SPU machine status

(uint32 t) spu read machine status(void)
SPU QBREDRITREZHRAEL, RT—2RXEZRLET,
EE

spu_readch (SPU RdMachStat)

spu_write_srr0: write to SPU SRR0O

(void) spu write srr0O(uint32 t srr0)

srr0 ME% SRRO (SPU state save/restore register 0) LA ANEERAHRFT,

R

spu_writech (SPU _WrSRRO, srr0)

spu_read_srr0: read SPU SRRO
(uint32 t) spu read srr0(void)

SRRO (SPU state save/restore register 0) LR 2 DEFZRAHL TRLET,

RE

spu_readch (SPU_RdSRRO)
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5. SPU #i#:A#B8%t & Vector Multimedia Extension #H 7 3A 7 B8

BE#TYECIDFEERAVS I LITKY ., SPUMARAAHBHRTRRINZY—XI—FOBIEEEZEHDHZ &
NTEET, HARABEHOTYE VS TEELLODD—2IZ, SPUEPPURBIDT Y EVIAHYET, KET
% SPU #8#&iA#BE%k & PPU Vector Multimedia Extension $8AA& BB TR/NBBEL T v EVJIZ DLV TRk
L/ij_o

Z< DA AHERICETT—F TV FrETHENLG—F—DIYEV T AENFELET, —EBOMAAAEE
12DV TIE. DRIFEY FTHA—MNERDOGRIVELTETES ENAFARETT, Ff-. YvTTHIENER
MTHEVHDVERRFARETH L EVSERHICLY., BEENEIVEVIDREINGVERLFEELET . Kt
#TIESPU & PPURIIZEIFE——DI v ELTIZDONTOHR IR LET, BEIEMIZT Y TEShil)SPU &
PPU D#ARAABEBICDOVTIE, v EVIHREETHSZ LOERFREHL TLVET,

SPU #i# A A Bk & PPU A AABEEHEDO T Y ELTIEZ DDAV H T 74 )L (vmx2spu.h, spu2vmx.h) [ZFE
EINTULET, HIFEIL Vector Multimedia Extension #AA A BEE DR SPU A AABEHMADI Y EL T %,
HEBILHFR SPU #8492 #EA3 D Vector Multimedia Extension & AHBEHADT Y EV T EFNEFNAEEL TLY
FT, INLZDDAVFITF7AILTEESNI-BERIE. LEEEAN VA VERELTERETLLETEET,
RREEBRAICTEEHIINAT—2RET Y TTERENBYET,

ANy AT 74 ) Tvec_types.h] (L. Vector Multimedia Extension ADE— k—- R B T—4BEBEET 510,
F 1= SPU & Vector Multimedia Extension BT —4 8T v EL S 2T E S5 =OICRBEShFET, TRITS7EFR
JRAT—REINLDE— YU T—3REZRAVTRAKICEET 5T H5RENHY FT . Vector Multimedia
Extension fiAAABEBADE — b—Y R 2 TF—48 %K 51051 RLFET,

% 5-105: Vector Multimedia Extension Bi— k—% > F—4 &

Ry EE—J— FF—5E

B— b=V RV ET—HRER

vector unsigned char
vector signed char
vector bool char
vector unsigned short
vector signed short
vector bool short
vector unsigned int
vector signed int
vector bool int

vector float

vector pixel

vec_uchar16
vec_char16
vec_bchar16
vec_ushort8
vec_short8
vec_bshort8
vec_uint4
vec_int4
vec_bint4
vec_float4
vec_pixel8

5.1. Vector Multimedia Extension ## A A B D SPU $iHAHBEEA~D~ v T

511. 7—4#

SPU A% Vector Multimedia Extension D T—42 & & F X THHR— L LTS EIERY FE A, Vector Multimedia
Extension DT—42ED 35 SPUDT—AEAT Y TEINTWEEDER 51061k LET, RTHREHTSATL

BODEFT—E2ENERLGLHEN T,

% 5-106: Vector Multimedia Extension T—42 8 ® SPU T—42 B~AD< v 7

Vector Multimedia Extension +—% &!

SPU F—4EADY v 7

vector unsigned char
vector unsigned short

vector unsigned char
vector unsigned short

SPU C/C++ E &1k, Version 2.1
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Vector Multimedia Extension 57— % &!

SPU F—4 EADT v 7

vector unsigned int
vector signed char
vector signed short
vector signed int
vector float

vector bool char
vector bool short
vector bool int
vector pixel

vector unsigned int
vector signed char
vector signed short
vector signed int
vector float

vector unsigned char
vector unsigned short
vector unsigned int
vector unsigned short’

' vector pixel & vector bool short [ERILT—4% (vector unsigned short)~NT Yy F&E&N BT,
vec_unpackh & U vec unpackl DEEERBHRZ—EICBRTHLIEITEEFRA,

51.2. —®—Tvw vy FShi-#HAHEH
& 5-1071Z SPU & A A B~ —xt— DR T~ v T & I iz Vector Multimedia Extension #iAA#BE#E R L E

?—O

£ 5-107: SPU A HBEEA—X— DR T v FE&h TLVS Vector Multimedia Extension $i7+3A 7B %t

SPU C/C++

#AFK Vector Multimedia Extension

HHAA A BEE SPU ##A#& B8 %K ERATELHE

vec_add spu_add halfword. word. float (byte ILfERATI)
vec_addc spu_genc £TOH

vec_and spu_and 2THH

vec_andc spu_andc £TOH

vec_avg spu_avg unsigned char

vec_cmpeq spu_cmpeq £THH

vec_cmpgt spu_cmpgt 2ThHH

vec_cmplt spu_cmpgt ETOH, RSTA—2QHUVBEZIHIDBE
vec_ctf spu_convtf 2ThHH

vec_cts spu_convts £THH

vec_ctu spu_convtu 2ThHH

vec_madd spu_madd £THH

vec_mule spu_mule halfword (byte {7~ 1I)
vec_mulo spu_mulo halfword (byte L FA~1])
vec_nmusb spu_nmsub 2ThHH

vec_nor spu_nor £2THH

vec_or spu_or L2ThHH

vec_re spu_re £THH

vec_rl spu_rl halfword, word (byte [ZfERA1I)
vec_rsqrte spu_rsqrte £THH

vec_sel spu_sel 2ThHH

vec_sub spu_sub halfword. word. float

vec_subc spu_genb L2ThHH

vec_xor spu_xor £THH

S i5#i5k, Version 2.1
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5.1.3. SPU #l#AABBA~T v TT 5 C LA EEEL Vector Multimedia Extension A& 3A A B %
& 5-108I=/RJ Vector Multimedia Extension #i&AABE% &, #%5 SPU A AH BB~ OEELT Y EV T HE
DW=, 855 SPUMARAABIEAT Y TEND I LIFHENEEZONET,
& 5-108: SPU A AHBIMA < v T§ % T L ASRE Vector Multimedia Extension #lAA 7B #
#5%5 Vector Multimedia Extension
HAAH B BTLL]

CORBIESPU T— AR ZEBMERT D LHEIVTT
B EIETELRL, (R 5-106TlhRf=&LS5(2) Ry 42H
pixel &YW bool short % unsigned short

ATy TTEHE. SEEEBIERIRBICRENRET B,
SPU (¥ |IEEE OEBEZFE/NMNRBEERANLOE— FEYR—
FLTWAEW S, VSCR L PR A ZHYR—+F 5 LIFHE
#THb,

COBE#ETY TTBHICIE. RERTES SN TLAELMEE
DAV SFYR— LT B ENDBEIZL D,

vec_unpackh,vec_unpackl

vec_mfvscr, vec_mtvscr

vec_step

5.2. SPU #Hi#& A A BEE D Vector Multimedia Extension i A4 A& BE#A~D < v 7

521. 7—4#

PPU @ Vector Multimedia Extension M3 XT®D SPU D T—42 &8 EHR— L TWB EFRY EFEHA, SPUDT
—A & M55 PPU M Vector Multimedia Extension T—2 EAT v I3 TWEEDER 510912 RLET, RT
BERHIESATVWBADIET—2ERELDEHHTT,

% 5-109: SPU T—#4 &M PPU Vector Multimedia Extension T—42 ®#A®D< v 7

SPU F—4

PPU @ Vector Multimedia Extension T—42 8 ~AD< v 7

vector unsigned char
vector unsigned short
vector unsigned int
vector signed char

vector signed short
vector signed int

vector float

vector unsigned long long
vector signed long long
vector double

vector unsigned char
vector unsigned short
vector unsigned int
vector signed char
vector signed short
vector signed int
vector float

vector bool char
vector bool short
vector bool int

SPU C/C++ E&&#ik, Version 2.1
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52.2. —®—Tvy FEhi-#HAHEH

SONY
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#AFR SPU A A BEE M % < [L Vector Multimedia Extension $i#&AABEEA—A—DOXETIy TEhTWVET,
= 5-110I2ChoDT Y EVSTERLET,

% 5-110: Vector Multimedia Extension fi#AH BHEA—F—DORIET vy TENh TS SPU #l#AAHEE

SPU C/C++

HAFR SPU #A+AA B

Vector Multimedia Extension
A RAHEHA~DT Y T

ERATESE

spu_add
spu_and
spu_andc
spu_avg
spu_cmpeq
spu_cmpgt
spu_convtf
Spu_convts
spu_convtu
spu_genb
spu_genc
spu_madd
spu_mule
spu_mulo
spu_nmsub
spu_nor
spu_or
spu_re
spu_rl
spu_rsqrte
spu_sel
spu_sub
spu_xor

vec_add
vec_and
vec_andc
vec_avg
vec_cmpeq
vec_cmpgt
vec_ctf
vec_cts
vec_ctu
vec_subc
vec_addc
vec_madd
vec_mule
vec_mulo
vec_nmsub
vec_nor
vec_or
vec_re
vec rl
vec_rsqrte
vec_sel
vec_sub

vec_xor

vector/vector (R A 5 [ZERAT)
vector/vector (R 11 5 [EfERAT)
ETOH

2THH

vector/vector (R A 5 [ZERAT)
vector/vector (R 41 5 [EfERAT)
RoN-EHERNOBREZRKGEY +)
RoNT-SEENDBRERKGEY b)
Ron-EHERNOBRERKGEY b)
2THH

E2TOH

float

ETHHE

halfword vector/vector(R h 5 (XEFHA )
float

E2TOH

vector/vector (R 11 5 [EfERFT)
E2TOH

vector/vector (R 11 Z [EfERAT)
ETOH

2THH

vector/vector (R A 5 [ZERAT)
vector/vector (R 41 5 [EfERFT)
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5.2.3. Vector Multimedia Extension A AABMAT v 7§ 5 Z EHMEEH L SPU #AAAABE S

%= 5-110IZ R #a%5 SPU #AA A &% L. Vector Multimedia Extension A AHBEMADEELET Y EL T HiE
M Lvi=8. Vector Multimedia Extension $iAAHBEEA~AT Y TEhB I LIFHWVWEEZ ONFET,

% 5-111: Vector Multimedia Extension i AH AT v T35 LA EHEE L SPU fiAAH B

875 SPU #AA4A #BE %K BTLL]
spu_bisled, spu_bislede, SPUD ARy FMLEPE|Y AHNEBILEEICTy T 5L
spu_bisledi MTELGL,

spu_idisable, spu_ienable

spu_readch, spu_readchqw,
spu_readchcnt

spu_writech, spu_writechqw

spu_mfcdma32, spu_mfcdmab4,
spu_mfcstat

Spu_sync, spu_sync_c
spu_dsync

Spu_convts, spu_convtu,
spu_convtf

spu_hcmpeq, spu_hcmpgt

spu_stop, spu_stopd

BEDF ¥ RILEEEICDNTIE, PPUTHR—FFT BT &M
BHTIEHEL, FEYR—FF DI EE—RUIZEFLLH
Lo FRRILO—F U RAD—ERIE< Y TTE5aREEAH S
LOD, FEAEDBETOTSIDORNGREICEDICEH
SEET D,

DMA FrS o923 DIy EVSIE, PPURAEYATD
WFHOERATEDZLORELER L, LMLENS, EHE
BIYEVINTEEEEBRLENCASDHEAAHBEIE
AEYRIBDOE=HIZAWNWSZ ELREETH S,

S DEAAHBESIE PPUDRIEBHEND S ND—2IZT
yITTBIENARETIEHZ1DOD, ERLEHZENB O
WAL B S,
BERBIZODVWTRRICASFIVvIRKREY VERZEHYR—
932 EIFXERS TIXAELY, Vector Multimedia Extension (&
S5y FOBEFRMEZRERHET DI L., SPU DBERZRIKIE
S8EY FTHB, REICE->TIX, AFEDHEAFAHBEHEZE
BIYvTTBILICKYRBMEINEEEY FERDHEHYR
— kI B0ELAKL,

FELEHGSIL exit BHADT Y EVITAAIRETHDIIEENH D
POD, BBICE>TRIDES BTy ELTIETERL,
PPUDEFTZEFEILTEIEABICET THS EIFR S,
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6. C/IC++iZES 4T3

6.1.

SPU IZWAEL: CICHHE#ES A T35 1) (. FNFh ISO/IEC Standard 9899:1999 TIREL TS CEE£ES A TS 1)
H LU ISO/IEC Standard 14882:1998 TIREL TL\5 C++HZES A TS Y ZERICEBINFET. LhLEASNT
nNDSA4TS5)IEBRDR—ATHD ISO/NEC EBICHEIZHEML TWNIRLETHY EFEA,

ISO/IEC JRIEMN DA ER LE-REFIRET 5DERICHRRZZODOEHELAHY £, F—IZSPUIKIFEA
ENRARF7A—00 7Oty YRR LTNE Y ATALAN Y —RAEBEIUVARL—TFT 4 VIV RTFLADYR—
FEEHELTOWVENIETT, Z2HDEHIE, SPUD/N—FY 7L IEEE OFE/NMNAEERKETLIZYR
—FLTWWBEDIFTIERWI ETT, SPUDFARL—TFT 4 VIV RTLADYR—MEIROSNA TS, ¥R
TLa—=)L, ALY RIT72UT 4, F7ALVDABNELEET D54 T3 BERIEYR— LS LasEED
HYFET, FHPMEARETOEHCHEITEENIKY., BREOFRH/NMABEHBOERTHRIISZ S IEEET
HESNTWAEEZHB-IILIETEY . FBNAFINDOEEELLDITLLS, TN THAES. SPUAIC
BT 2IEES A TS VEMOETEERXFEALEDBRIZBLVTENC EANRRAENRET,

UTDO+E5 a3 >TlESPURICIRMT 5 CIC+H+S5 4 TS JIZHENWTRIERLEL#EEICODLNTHRRET,

CIRESA1TSY
A9 L aUTIE CRETA TS UNKRCENT 2D RERB T REDBEHISONTERET,

. IA4TSIYRRE

CEESAITZVIZBHELRERIILTR 6-112ICRIAYE T 7S/ ILNTESE  EBRSWEBITAIERYFEREAL, ~
YEITF7AIDABTISOEZESATZDABTELEEL D AT, RPIZEHLTWET, BcOERDOFMA TR
[IZDOWTIE TEBERFa AV OBV DI VIZERESNTLS ISONECHREESBL T ZELY,
& 6-112:C SA4TSUYD~NYFET7AIL

2744 L]

assert.h BEMOERTHICZH—a v ETHESISBEEERR L TWVET, assert ¥ 2 0IXT/A Y5 H

Horintf (GFEMFER) ZRAVTTZY—avkBELR—FLET,
complex.h BERPEEZTES5EBMZETRARLTVET,

ctype.h XEHENETHEHERBRLTVET, COANVF T 7SI TERESINE-EHTCOr—
LWDHZEFRLET,

errmo.h SATSVBEHBICEY LR— SIS —a—FERETSE#HZTBLTVET,

fenv.h IEEE X DOEBNMIRBEREZHET 5B ELBLTVET, K 7-1M17ICEBES S UG
FEFANRAOT I AOHRAZEEH L TLET,

float.h FEOHEAROBRERET A-HOOERETRLTVET, ChSDBHEICDLTIET.1.

FHIMRERTORYE "THRREY,
inttypes.h SEIFELBYBEZLMT SBRERBLTVET,

is0646.h ISO646 DEED v S o4ty FEFERALETOYSI VIO EOOEMKESTBLTNE
?_0

limits.h BRMORMEZRET H-OOBHERBLTLVET, ¥V O MB LEN MAX[E1ELTRE
EINTLET,

locale.h REtIhFEtHA,

math.h — RS EEETTABKERRLTUVET, CASDOEBOEE/NESIZET 2%

BL7.3. FEV/MIAERICREE LARICAI oD ERYET, IBE (BR) FHHEL
TTIEHYFEAN, SPUN—FDT7HEETIZLD/INNT+—T 2 ADFL SIMD i
SEENTEOIZ, ToHLDHEBEMKET IR ABBEEMT I L TEET,

setimp.h EO—NILD goto RT—F A FOERTICHAVWONSE#ZRRLTLET,

SPU C/C++ E &1k, Version 2.1
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T7AILE L

signal.h REIINFEA,

stdarg.h BORFL>TULWENSIBADT I ERIZHANONWAEHZTERLTLET,

stdbool.h fEF)7% Boolean B H L UEHZERZLTLET,

stddef.h WSO DHEALGE LTIV OEEEZELTVWET, wchar t DEERIFEHFEEA,

stdint.h SEITFLBHUA YA IHMELBITERELTLET, SIG ATOMIC MAX A°
SIG_ATOMIC MIN, Ffz WCHAR MAX. WCHAR MIN, WINT MAX, WINT MIN DL Fhd
ERLEAEEA

stdio.h TINYGTHBED printf ZBRERESINFREA. (6.1.2. T/NY ST HD printf()" =S 0R)

stdlib.h SESEEARL—a VHOBHZERTR L TVWET, B getenv, mblen,
mbstowcs, mbtowc, system, wcstombs, wctomb DEHFEHEHA. £i-. B TH
b wchar t B&KUYY O MB CUR MAX DEELEH T E A,

string.h HEEOXFIREIZCAVLONIEHEFTBLTOET, B strxfrm (X'C'OT—ILDH
HEALET,

tgmath.h SEIELEBMHZEBZRBLCVET, CONYSFT T 7ML TEET HHEBERHKIL
mathh ATEESNTWARET 2BHAICRR SR >F-£ DT,

time.h REEEhELA,

wchar.h RESIhFELA,

wetype.h R#EhFELA,

6.1.2. T/ A printf()

printf O IEX7FUS—2a DTNy TRICRESAET ., COBBROEREFIRRLELDIARL—TF1 VIR
TLNRET 2 —ERIZEKFELET . AEHOFHHELERIEIARAETITRE LELAD. REHEL L OBEDET
FRETHCLZHELET, COLILGEETEHCRETRELINLIBEODHNIEXLTHEEFDLETEZED
CEIZEBTLES, Shizmz., N2 HAEXEHRS =8I vector/SIMD multimedia extension X D ZE 5
EFICHIET AL EHELFET, HAETHBIEEFIUTOLSGHRAZLEYET,

$[<flags>] [<width>] [<precision>] [<size>]<conversion>

SIBMORBRIUTOELEYTY,

<flags> ::= <flag-char> | <flags><flag-char>

<flag-char> ::= <std-flag-char> | <c-sep>

<std-flag-char> o= "= T 0T ] T

<c-sep> A I B B

<width> ::= <decimal-integer> | '*'

<precision> ti= '.' <width> | M.7 | M.*/

<size> ::= ‘hh’ | ‘h’” | '"1"'" | '11" 'L' | <vector-size>

<vector-size> ::='v' | “vhh’ | 'vh' | 'vl' | 'v1l' | 'vL' | ‘hhv’
| 'hv' | '"1lv'| 'llv' | 'Lv'

<conversion> ::= <char-conv> | <str conv> | <fp-conv> | <int-conv>

| <misc-conv>

<char-conv> ci= 'c!

<str-conv> = "'s' | 'P'

<fp-conv> ='e' | 'E" | "E£" | 'g' | 'G'

<int-conv> ce="d" | it | "u ] 'p" | o' I 'x" | X!

<misc-conv> 1= 'n' | "%

SPU C/C++ E&&Hiok, Version 2.1
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RN BBZENT Cc DEZEEHAEBREHEL S DILERFEIRETRLTHY ET, N FB[IR 6-113ITFIEH#H
I2&YTHr—< v bENFET, XFIEH (<str-conv>) BLUVHEH (<misc-conv>) IZDWWTIK, RO 4 H
ICIEEELTWERA, £z, ‘p’ BHEMR <int-conv>) IERLTVWER A, T4 FORBEXTF (<c-
sep>) [2IE, NBEXFERFI-LVXFER (<char-conv>) ZBREAR—RZHNET,

£ 6113: R FT7+—2 v k

Ry A4 X T £ BA

v <char-conv> RNy Z(E16 D 1 /84 FEFRI S S vectorchar & LTHIRIENFET,
‘CEHEERE LT- ASCI XFZHRILET,

v <int-conv> UWCEBDZE., NV AKX 16 ED 1 /84 FEFEH SRS vector unsigned

char & LTEIRIENET, EHIZ. ‘co’. ‘oX. cXDWLWITNHDEHRDIG
A. 8i#EEFE =13 16 #ERE D vector unsigned char F7=( qword & L
THIRIEhFET, TOMETOEYTBRDIGEE. NV 21T 8EE (0). BH
(d. iv u) XX 16 i fix. X)REDAED 4 /814 FERHILED
vector unsigned int E7=[% vectorint & L TEIRIEhF T,

v <fp-conv> NG B IIZE 0 EERT(For F)FE=IL 10 DEHDRFIESK(e. E. 9. G)
DVIFNNZRNREMHE 10 EERBRETOL4ED 4 /34 FERDIDS
k5 vector float & LTEHIRIENET,

vh or hv <int-conv> N 5138 % (0). B, i. u)RIF16EE f(x. X)RELZRAWL=4ED
484 FEZRM DS vector unsigned short F =& vector short & L TEN
RIEhETS,

vlor lv <int-conv> N9 A1 8 k(o). B, i. UXIT16#EE f(x. X)REEAW-4ED
4 34 FEERENHHLD vector unsigned long 1= 1% vector long & L THIRI
EhET,

vil or llv <int-conv> N 5138 % (0). BE(d. i, u)RIF16H%E f(x. X)REZAW=2ED
8 /N1 FEXRM S S vector unsigned long long FE 7= % vector long long &
LTHRlIENET,

vL or Lv <fp-conv> RO BFIEH 0 EERTETHIEF)ET 10 DREHDBEFIER (e, E.
g. QYOWLWITIIMEANEHERE 10 EEIURTCTO2ED 8/N( +E
#=H 5% vectordouble & L THIRIE N ZET

6.1.3. malloc()fl b —F4gi8

malloc () CEIY Y THARER E—THEEIE end HhBRFI VI DRBIETHDIEEESNTULET, £E— T4
%, E—THEEIEEAOREABICKYNEGRT S22 ENTEET . ZDOBESIIIRAED Stack Pointer Information L 2 X
4 @ Available Stack Size EXRH L U—E®D Back Chain 77wy KJ— K TRENDIFREFEEDSP (REVIKRS Y
A) LY RAIZEIT S Available Stack Size DIEFTRTETI VAL LFBTLES,

malloc () AE—F(BEAIEE SN B =W, EEERD E— THEENREFATORZ VI ICEL R NWVAERIET
5&L5ICa—RERRBRITILENHYFET, BEIEHEIE. ILRIBENKKRT DL 52T HRETT,

setimp SX W longimp NRELF-, E—TIREAREHERITEZ2LNEEEZZITET, EHEFUH LK

& & L T Stack Pointer Information L X 2 28T d K. longjmp B#IE setjmp & longjmp DETEHAZEL

LE-BEIZFNERE L. {£7F &tt= Stack Pointer Information L S X 2 DEZEBE LAITAIELY FHA. Hlz
IELUTOESI2HY FT,

SP.avail stack size = SP set.stack ptr - SP.stack ptr +
SP.avail stack size;

LEDOHFIT sp (EBRFED Stack Pointer Information L X4 %, Sp_set [FRED setjmp BUH LEIZHRESH
1= Stack Pointer Information L X2 &k LTUWVET,

SPU C/C++ E&&#ik, Version 2.1
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AtV a3 UTE CHHEES A T35 UNKLERICENT 5-DICRERB I RELBFHICOVTERET,

CI14T3IDBELRA

HRIZCHIATSUDAY T T7AIICIE CHIA TS YUDABRINEEEITEZRINT

WET, R 6-114[L CHEES A TS UDHBERTAVE T 7AILD—ETHY . ISOFESATF ) LORE

ICETHHERLEHT
& 6-114: C++5 14T 5!

nTWET,

JAYZIT7ALI)L

T274IL%

B2l

algorithm
bitset
complex
deque
exception
fstream

functional

iomanip
ios
iosfwd
iostream
istream
iterator
limits

list
locale
map

memory

new
numeric
ostream
queue
set

slist
sstream
stack
stdexcept
streambuf
string
strstream
typeinfo
utility
valarray
vector

BRET7ZILI) ALEZEZETIHADT I L—FEEHELTLET,
EvrDEy FEEETDITUOITL—FISREEELTVET,
EEREEE I R— T BTV TL—rISREEELTLET,
FTHR1—aAVTFERETEZTUOIL— IS RAEEELTLET,
BEIhFEA,

REEIAFELA,

algorithm & & U numeric TER SN TV A HEED T T L— L D-HDOBELEERT S
BRI DTUTIL—rEERELTVET,

REEIhFELA,

BEIhFEA,

REEIhFELA,

BEIhFEA,

REEIhFELA,

BRELFEEES L CEBET IRICRIDHEENDT > IL—FEEHELTLET,
HEROEHMERELES.
ZEERVAPIVTTERETETUITL— IS REEELTVET,
REEIhFELA,

F—HEICYY TITEEEI VT HERETETUIL—FISREERELTCVET,
TESFERAVTFIVSAADA T EEZEV LT - BT 2HBHEOTUOTIL—METE
ZELTULET,

AEYMEEBERY ST - BT SHEHOBBEERELTCVET,

BT RERRERET IHEEOT VI L— FEEELTLET,
BEIhFEA,

F1—aVTFERETEZTUOITL— IS REEELTUVET,
EEAVTFERETETUOTIL—MISRAEEHELTVET,

HBAEBUR OV TFTE2EETEITUTL— RIS REEZLTVET,
BEIhFEA,
ABWHAVTFERETEITUOTIL— IS RAEEELTLET,
BEIhFEA,

REEIhFELA,

XFEH AT ERETETUITL—FISREEEZLTVET,

REEIhFELA,

BEIhFEA,

BEEOARLTAVTARATYTL—LEEELTLET,

EIERERINEYR— T I2HEFD I SRAELUT T L— IS REEZLTWET,
ROBAVTFE2RETEZTUOITL—FISREEELTVET,

SPU C/C++ E&&Hiok, Version 2.1
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CH+HZESA TS VIZIIRED 12BDCAYF I 7AILIZHMA,. TNEFNIZHIETEIHLWLALZAILD CH+Ay
BI7ALDNEENTVET, ChODAYET7AILER 6-115I2RLET,

R 6-15: CH+SA TS YIZHICMAONF=AY T I Z7AILEREDAYEIT7ALIL

A REDOAVH

I7AIL TFAIL B

cassert assert.h EMOETEICTYH—L 3 v ETESERERBLTOET, |

cctype ctype.h XFEENETIEMETRLTOES,

cerro errno.h S4 7‘15 JEBICKY LR—bENzIS—a— FERETHEHETRLTL
EX I8

cfloat float.h EFHOHAEOBREERET I-HODERFHLRB L TLET,

cis0646 is0646.h ISO 646 NDEFED X v S04ty F2FRALETOIS IV IDE00OBHER
L TLWETS,

climits limits.h BHEOBUERET S-O0MKERRLTLET,

clocale locale.h RtIhFEzLA,

cmath math.h — RO RPHEEZRGTT IR ERELTVES,

csetimp  setjmp.h EA—HILD goto RT— F AV FOETICHVONWAEHERB L TULET,

csignal signal.h R#tEhFEEA,

cstdarg stdarg.h BORESTLEWLSIBEADT I ERICHALWONIEHER®R L TLET,

cstddef  stddef.h WS OADERLE LI OEEELTOET,

cstdio stdio.h RESNFEREA,

cstdlib stdlib.h SESERARL—Ya VAOEHEDRRLTVET,

cstring  string.h WS BENDOXFIIOBREICAVONABEHERKRLTULET,

ctime time.h REEEhELA,

cwchar wchar.h RESINFEEA,

cwctype  wctype.h REEEhELA,

"ERNOEZEEDHBIZONTIER 6-112:C SATSUDAYET7 A LESBLTIESL,

SPU C/C++ E&&#ik, Version 2.1
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7. SPU LR8I/ AEE

71.

C99 M Annex F Tl& IEC 60559 MR /M AMEDHR— FERELTLET, AETIL Annex F & U
ISO/IEC Standard 60559 MIETEEBRHBBTSPUAUISASESATSYICBEBRHEINA LI OWTHBELED,

FE/NMEABOBEEEEAMICSPUN—FI I 7ICKYRESAET, BREEDHE. SPU/N\— Kz 7ILHLE
HEEQESEREEYR—MLET, FEEREHDSIHIFO0 E L TR, NaN PEEXEIHR—FLTLEHA, I
HE—FTHR—FLTLRDEFEYYETOATYT (TOFRA~ADRDH] E— K, HEDIHIEFE/IGEAHGSIZD
WTOAFINIEREIND) ., EHEEDEE. SPU L IEEE BETHESNATWRESEHEEZ Y R—FLETH. =
NIZDVTEHIEFRIEHDEI%F0 & LTH|/IVET, IEEE EEDFINEREL. FPSCRL SR AABHELET,
K7—F T F ¥ TlENaN DRIBICDONTO [EEE HEFEE SN TLVER A,  (FEMICDULNTIE Synergistic
Processor Unit s Ftw ~ + 7—F 720 F+EZSBLTLEEL, ) ThODEESIZMA O IEEE 12# & D1E
BRI T—2EEE AHE—F, fIART—42R I5—EH. AOHEZETEFI}NMEBEEOH S ZMEIC
HEEEZFET, UTOEIDaVTEAVRASHOSATSVIZHEITI2HEANRIZTTELZDEZE(CDUNTERA
LETS

REMIRERTOREN

FENRERTORMR float . hADIIVAELTEESAEY, R 7-116ICh oo O L TR ENITH
59 % SPU ISERTRERIEZTRLET

£ 7116 FEI/IMHAREHOME

A [

FLT_DIG 6

FLT_EPSILON 1.19209290E-07

FLT MANT DIG 24

FLT _MAX_10_EXP 38

FLT_MAX_EXP 129

FLT_MIN_10_EXP -37

FLT MIN_EXP 125

FLT_MIN 1.17549435E-38

FLT_MAX 6.80564694E+38

DBL_DIG 15

DBL_EPSILON 2.2204460492503131E-016
DBL_MANT_DIG 53

DBL_MAX 1.7976931348623157E+308
DBL_MIN 2.2250738585072014E-308
DBL_MAX_10_EXP 308

DBL_MIN_10_EXP -307

DBL_MAX_EXP 1024

DBL_MIN_EXP 1021

FLT_ROUNDS 1 (FIA{E)I#HAE

FLT EVAL METHOD 0 (FRIRIFATHELY)
FLT_RADIX 2

DECIMAL_DIG 17

SPU C/C++ E &1k, Version 2.1
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cccccccccc
YYYYYYYYYYYYYYYY

7.2. 2NN RIRIE

fenv. h ATERSN TSIV ORXEFNMNRBERICE T 2HEADOAHE— FEFH/NMRFINRAT—E2RTS
TERMBLET .

721. AHE—F

CEEMKTRETOFENMIARIIOVTR—DOAHE—FEFERAT I ENMRESNTLETA. SPUN—F
DIT7I EBELEREOREERICEVWTELDIADE—FEFEARATHILEYR—FLTULET, SPU TITE
BERICIK TOARA~DRH] E— FERAL, BRERDT 74/ ME TREE~AOAH] E—FEZAVET,

CO M TIX., FB/IHAMEDNHE— FIEX FLT ROUNDS DEETERSNEICKYRET HEEHTLE
9, SPUDIGE. COIVAIBEHEEROAICHN., BEEOADE—FIEEICUYRTELET, (R 7-116:
FENHRREEDOESE).

SPUN—FI 7 CIEEBEERANDE—RELELT 0 ARADRSD] E—FDOHEHR— LTSI, BHEEHR
EEAMO—ERILLAMIC COOMEERMT DI LICHYFET, ZESA T VITENTHREEEE L -35FEH
LI/ OIZDVTIE732. CEEFBLTEES A TS U HEBHROLBNEEHCTHRBLET,

7.2.2. ZEI/MNEAHIS

R 7-11712 fenv.h ATERT 2FH/NMRBINATIOZRLET, SPUZFB/NMIRN—FI 7 OEHIZH
(FRHFIRICEY ., BREDSA TS VBEREIALDBN TS TITH L TREZRDHZEERIFTAEMEAHY ET .
BT, WAGELHANDRELN—FVITEVRAAZREC T EEHY FEA.

= 7-117: FE/NERGINAD< /O

<0 aAAV b

FE_OVERFLOW_SNGL HEEFE/NMAGNRE (EREShTWSIEE)
FE_OVERFLOW_DBL EREZRE/N RGN A
FE_UNDERFLOW_SNGL HEEFE/NAGNR (EREShTWSIEE)
FE_UNDERFLOW_DBL ERERE/N RGN A

FE_INEXACT ISO/IEC %< #EHL

FE_INVALID ISO/IEC FE &I HEW

FE_NC_NAN THEED NaN (BIFEZE/NMIRE N E LTER)
FE_NC_DENORM THEEDOIEER LS (BEEFE/NMIAENELTER)
FE_DIFF_SNGL HEERE/NMRBINA

FE_ALL EXCEPT DBL LROEBEREZE/NERBISORER
FE_ALL_EXCEPT LEROLZE/NRABIS O HER

COO M TED oM TS FE N RBRRERIEREZFBHNERBNOAIERASIES,

FENV_ACCESS 73U X TOT S5 LAFEH/NMIRAT—2REHBE L VRET HNENIOVTOEHREDI Y
NAFGABZB-OIERALET. COTSTINENTHSEE. 22/ FF3— FEBRBLREHRTED -
EYEHERITROEOHONEETLVET,

7.2.3. math.h TEZE SN TWW3ZDMOBE/MNIRES

math.h RIZEWNL DOADAMEZEBMREBAERSNTVET, ChoDERIBEBENSESELERLHT
F—VEHSIS—ZRHMT HEHICAVLGIEYS, ChoDEESPURICEELBZERGIERERLFET. &
7-M8IZCh o DRERBEHMERLETS,

SPU C/C++ E&&Hiok, Version 2.1
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£ 7-118: BE/MIATER

SPU LDEFEI/NMRRR

<0 AR

HUGE_VAL HEIRX

HUGE_VALF FLT MAX

HUGE_VALL MR K

INFINITY EREEEEX IEEE OERICEN, Ch S FBEBEFEIZIZALEL,

NAN

FP_INFINITE HEEREDIES. fpclassify () [ FP_NORMAL S8&UFP ZERO ¥ T ADH iR
FP_NAN L. FP_NAN, FP _INFINITE., FP_SUBNORMAL MHEMEIN S I LILRL THLY,
FP_NORMAL

FP_SUBNORMAL

FP_ZERO

FP_FAST FMA ZhBIE fma %A float & double DARS Y FERE - MET S & YECERT S

FP_FAST FMAF
FP_FAST FMAL

FP_ILOGBO
FP_ILOGBNAN

MATH_ERRNO
MATH_ERREXCE
PT

math_errhandling

EERTEHIZERSATIDS,

FP ILOGBO & x MO THAIMIEERILETHDHEEIT ilogb (x) & ilogbf (x) R
FET. COMEE INT MIN TH D,

FP ILOGBNAN [& x h'NaN THAIHZEIZ ilogb (x) MRIET. ZOIENE INT MAX T
HD, BEED ilogbf [TDWTIECOERER S ALY,

NODERIEBHRER1 L2~NFNENWET S,

COEHF int BE KU MATH ERRNO & MATH ERREXCEPT DfE#H D WMEZNL 5 DH
BMNE+LDOXANERT S, math_errhandling DEIXFTAY S LHAERITEINTLNSMH
F—EDEIZFRNh 5,

7.3. BN REER

AtV a v TREHNMNMRT-IERITOVTHEL., COEEFELTRES A T35 ) EKDOERMLTESO
FEHMREREORERN IEEE R T RG T SRR E L DRHLG T —RITOVWTHBALEY, £, £V 3>
DEOLDY DERTOL DHODEERERICE T ARAGEHICOVTERET,

7.31. FEIMNERER

AtV aVTRRIZETS4ABEOFHPMRAT —FEBICTOVTHELET,

1B BRSNS EA

OEH, 2EEBFEFH/NERUN S BY~OLH, SEEBFEFY N ABEROLHR. £ LT4EEEEED
IR EXFIIRDEERTT

BEACERIMERE~DEHR

BN L ZFBNMREETEADOERIEL, LTORBIZA -2 DELET,

BYEFY N URYABERELRT S L. REREZH/ M ERKERNICIRED, COBEOFEREIZDONT
FXR 7-116: FE/IHREBEEDEESR,

BB EFHMIRBANERELRT L. OFARAANDRAOMNITEON S,
BREFHMERBANERELERT &, CO DFH/NMNRBIHAICIRE S,
BYZZHNHRBANERBELEHRT 5L . DBL ROUNDS DEARTHHE— FTOAHLTEDN D,
BRI RENSERADOEE

FHNMNRENCBYEADEBMTIRIUTOL S BEHERLES.

FRNMRBEBRAERT S L. A—N—T0—F5, ToH¥—T0—fl5. E&UVIEEE FEEHRE

BINDFEET B,

SPU C/C++ E&&#ik, Version 2.1
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cccccccccc
YYYYYYYYYYYYYYYY

o EREFHNMNMIRHEBRARBITHEF—N—T0—BINET o E—00—FINNFEET S, BHFRETF
B/IBRBNERKSH S VI NaN THHSELEH MR BOBHRHIBEHEOEOERAZEA TS
A, TEWNEH (nvalid) | FE/NMIREHINIREL, BRETE. BREOHENEABRDEZ D
DEFHNMNRARERBLIBE. N— RV TIZLD [FIEHE (inexact) | FE/NRHBINSRES S,
BRI BSABEROER

AUNA FERKDEREEZHT =HIC IEEE RETED SEHBEADA T float M B double BL W double 25
float NDEBREFTHEVET, FEREBHEAALIZEE @HERTARFIMWICOLBYFET) ZHRE. ChH50EHR
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x<y -> isless(x,vVy),

x<=y =-> islessequal (x,V),

x>y -> isgreater(x,y), and

x>=y -> isgreaterequal (x,V)
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