


FoE \EME (FESEMER)
e DGR

FTROQD LS T, ARICTHERID25EE. QOHABBIEZEADPEL 2D ET, QORERZX®
TRHEHICRD T,

float a,x;
a = 1.23f/sqrtf(x); @
a = 1.23f*rsqrtf(x); @

e U DsintcosEHMAERD 2 HBE

TRo®o &>, AUExDOsinkcoszmMARKD 25E, @QOMABEBICERZANEIZD ET,

float a,b,x;

a = sinf(x); ®

b = cosf(x); ®
@

sincosf (x,&a, &b);

® 1= iR D #H A BI X

CUDAT X, sinfa X OMHAEE D, EEROMAEBIREINTVWET, TRROOREXMEDHEABREET
T, —H@IZEHEROMEABEB T, SFU(Super Function Unit)e WS, XMV =3I I NVF 7Oty ¥ —
Feh2EHOXBCHERTOI D, QLVERICAVETH, ETEELPEL RV ET. BEROMHERA
B, h—2NVEBANDOATHEAAETT . BERDOHABESB D —EiX, TCUDA C Programming Guide
Appendix C.2 (&SR ESHBLTTI W,

—7. QO TFTHRERIEELTCIAVISAN/ VLI T 2L, 7075 2AOMIEDHABEE(ERERKRDRA S
NTW2EEOA)D, HENIZIEEBROHEABRBICERINE T, EHRINZEBO—FE TCUDA C
Programming Guide  Appendix B.7(ff#kZR)E2SBLTCTI W,

float a,x; | nvce (HE Lt/Yay) -use_fast math test.cu ® |
a = sinf(x); @
a = __sinf(x); @

BEBOMABBEEATIHE BEOHEIPHBEFRCRELREITAREEDPHZOTCERLTTE
VW, BEORD, TR, SHEABMROHERREXRRLET, MIEDOsinf(x) DB, HERD__sinf(x)

Xhad, EEEOsinx)OEIZIHEVWES TT,

BAEE (MIE) HEE(RHR) | SEE

X sinf(x) __sinf(x) sin(x)

0.8414710164 0.8414708972 0.8414709848
0.9092974663 0.9092973471 0.9092974268
0.1411200017 0.1411199421 0.1411200081
-0.7568024993 -0.7568023801 -0.7568024953
-0.9589242935 -0.9589242935 -0.9589242747
.2794154882 -0.2794155180 -0.2794154982
0.6569865942 0.6569864154 0.6569865987
0.9893582463 0.9893582463 0.9893582466
0.4121184945 0.4121187925 0.4121184852
-0.5440210700 -0.5440207720 -0.5440211109
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B &

UFRRTHIE, BEOHEROI Y S STREAFHNICREMLT 2 AHEEIEVTTH, I —FIVEK
floayS4 Z2FZHBRHICHEBELE T, FEETCFa2a -V T T2LHELIRDELE. UTOBZRAZE
b, A—2NVEHH OV A4 SoBEENE, (REATE)BEEOHERDOIL A FTEDIEVLS
R

AV IDBREDIdICBEHEEEZT>EPIIODVWTRE, T2V 77 VX NCHETEILENTEET
(2—THIZR),

BB, Fr—o U ARCEoTR, ~REMEEATZ22D, FATIZILVIYXY —OHRDPBEATCTLE
W, 6—1fithRE, AN =3IV PNV F IOy Y —FCRAKBICEETCEZTY —7OHDPHD, B
X2 AREMED DL T,

e Ju— NI AEULSEOE— FDER

JRB—=NNVAEDRSD0A—R(EZEZNT7)IEREEPDD ET,

K6-6-1(1)Tlk, FEIcRTLIIZ, Vo= AEY FORUEZIX[0]23EEI—RFLTVWET, 2
NEX6-6-12)DEXSICEFETZ L, ~ERFIO—RT2E2DELAVET.,. CoLSic, (A)FALEER
BEEIT->TWDEHES, —RAETETTZ2L505728, B h2H5EPHDET,

— %, ®6-6-2(1)Tlk, V—7HRETZEW®IZ, THRETCEEHO—-—FE2T>TWVWET., ThE2X6-6-2
(2)DEIICEFETZE, ~EFITO—-—RTI2-DEI AVET, TOL3IK, )NV —TRELEHEEDOR
WEHEZ NV —TOAIRCHE L TC—EETEFTTILSCT2L, HIR2BHEDPHL ET.

=0y, (ArB)omMAoRACEAETCEETH, B)oEATHHELET,

__global__ void kernel
__global__ void kernel (float %dA,float *dB,float *dC,float *dX){
(float %dA,float *dB,float *dC,float *dX){ int i = blockIdx.x*blockDim.x + threadldx.x;
int 1 = blockIdx.x*blockDim.x + threadldx.x; float temp = dX[0];
dA[i] = dA[i] + dX[0]; dA[i] = dA[i] + temp;
dB[i] = dB[i] + dX[0]; dB[i] = dB[i] + temp;
dc[i] = dC[i] + dX[o0]; dC[i] = dC[i] + temp;
} }
X6-6-1(1) % X6-6-1(2) ©
__global _ void kernel(float *dA,float *dX){
__global _ void kernel(float *dA,float *dX){ float temp = dX[0];
for(int k=0;k<N;k++){ for(int k=0;k<N;k++){
dA[k] = dA[k] + dX[0]; dAlk] = dA[k] + temp;
} }
} }
kernel<<<1,1>>>(dA,dX); kernel<<<1,1>>>(dA,dX);
X6-6-2(1) % X6-6-2(2) O
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HBO6E BELE (FESHEGHEE)

sinfr P OFHABBITEHEREI > D £T., K6-6-3(1)D, )b—?“)i@k&i@éf%@tcmsinf%\
M6-6-3(2)D LS WCN—TDAICHLT—ERLTEFTTZLIICT2L, HL A FET,

__global__ void kernel(float *dA,float x){

_global__ void kernel (float *dA,float x){
for(int k=0;k<N;k++){
dAlk] = dA[k] + sinf(x);
}
}

float temp = sinf(x);
for(int k=0;k<N;k++){
dAlk] = dA[k] + temp;
}
}

X6-6-3(1) &

e REDEREL

PAEE(+, —, X, T ) CRBEED —FHBREALL LD T, K6-6-4(1)D FHEBOME £ X6-6-4(2)

X6-6-3(2) O

DEIICERBICEMT 2L, HI kD ET,

e, K6-6-5(1)D, W—FRELFEERORZVWERELZ, K6-6-5(2)D XN —7DONICH LT —EE

BREFT2E5IC928, EIARVET,

_global__ void kernel (float *dA){
for(int k=0;k<N;k++){
dA[k] = dA[k]/2.5f;
}
}

_global__ void kernel(float *dA){
for(int k=0;k<N;k++){
dA[k] = dA[k]%0.4f;
}
}

X6-6-4(1)

X6-6-4(2) O

__global__ void kernel (float xdA,float x){

_global__ void kernel (float *dA,float x){
for(int k=0;k<N;k++){
dA[k] = dA[k]/x;
}
}

float temp = 1.0f/x;
for(int k=0;k<N;k++){
dAlk] = dA[klxtemp;
}
}

6-6-5(1)

X6-6-5(2) O

B 56T ERW/EHE LIS WES DTN 2T DET

A—F VBB TCEITT 20, BT LA INEBLIETCREBYETA. —EDOHED Iz, X
LT ER VWM PLEIMELIZ WHBI(FIZEA R EOHNEZ)DNEENTVIEE,. BEEZDHRA
ZHEAMIOTOTS ATHALETH, MTFTOL3I1T, NS IMAT, 270y 2ID=0, XL vk
ID=0l0ZX VY FPRE{ELCHET2HEeHD 9.

_global__ void kernel (~){

if(blockIdx.x==0 && threadIDx.x==0) {
[BEFET E R (LIZ W) ES |
}
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6-17 V=77y0-0,J

B V-7 77 o0—1J) 7 ik

N—T7DOREEBZHES L. TORDDIENV—THDOIXTF— AV MEEPIILLENLN T 00—

YT ET, FIZIEKE-T-1(1)DforV—7%2BIc7 0 —) 7 52L, M6-T-1(2)0 LDk b £
T, V—TREERBEILITV, ZTORDDICRF— AV b 22T L. B OGRTE M1y, i+l
ELET, ARIKIBRICTyO—) VU322 LK6-T-13)DX5IChbET, 6RIz7>a—D) VT LEBE
. DN =T ORERFMP6EZD T, K6-T-1(4) DXV —TDPEBHINTHEHRLE T,

float A[6],B[6]; for(i=0;i<6;i+=2){ [ for(i=0;i<6;i+=3){ A[i] = B[il;
for(i=0;i<6;i++){ A[i] = BI[il; Ali] = B[il; A[i+1] = B[i+1];
A[i] = B[i]; Ali+1] = Bl[i+1]; A[i+1] = B[i+1]; Ali+2] = B[i+2];
} } Ali+2] = B[i+2]; A[i+3] = B[i+3];
: : } Ali+4] = B[i+4];
RK6-7-1(1) 7v0-9v7% L [X6-7-1(2) 2Bk icrvo-yy7 | A[i+5] = B[i+5];
X6-7-1(3) 3E¥iZ7vn-)Y) :

X 6-7-1(4) V-7 D EBH

(A—FNVBEBRONV—TIZR LTIV —T7 a0 =) T 2F58, W—TREDLT—I)IN—~v RDBETF
WODULET, BT, 7V IACE>TRUTOLSREDLET, AETCR(N)E2EHKE LET,

(1) 1IBENV—7, EEREEN—TORHEON—7TO7 >0 —) 72k >T, A4S k3EHEM(Y
TZIND2 T NN TS AT RE)VDPRESNDHAEEDD D T,

(2) ZENV—TOABON—TD7 20— FI2k>T, O—REXZMNTDEIEENDAREEDS D £
T,

B FEXTITS A%

W—=T7oa—=0rTE. FEEXETTIFELIVNSNSCEBRNICTRbE2FEDPDDET, £TF
EETH I AEOBMERHPLET, 70—V P70 75 02K6-T-2(1)IRLET. —RDOBE
CHHEATEZ LD, W=7 RECHBEIEZEH(inin~inax)iZ > TWE T,

K6-7T-2(1)D NV —T%2n(=3)Bic7voru—1U > JULE7072 A2K6-T-2(2)I2R” L, EE2X6-7T-2(3)
WARLET. ®@RFR7>u0—V YV UTCHETZ2ENDN =TT, 3BRDOTCIDRV(AHFCILi=0,3)Ic K&
T2RbLIC, ERETO,D,02ETFLET. QX BriInnE -S> ERE (K TIXiI=6,T) 27
OD—) 7R FTREEFHETIZIN—-TTT,

T 7= T DERHEnEIICHEL, @TO®DON—TD LRitemp(EF TIX5) 2RO E T, 3BRD
TOOTHMTCN—TREZIDR®IZL, ©O2272—-LTCOQ,@& L, THR|MBEBEMULE T,

#define N (8) : Ok
: int n = 3; ® £ ® k—n=3 —«—n=3 —
float A[N],B[N] int itemp = imax - (imax-imin+1)%n; DL EO®®
int imin = 0; _for(iZimin;i<itemp+1;i+_:n){ @ imin itemp imax
int imax = N-1; Bli]l] = A[i]l; Q@ 4 1E¥H é l \L
for(i=imin;i<imax+1;i++){ Bli+1] = Ali+1]; @ 4= 2B H i 1 2 @ 4 516 7
B[i] = A[i]; Bli+2] = Ali+2]; @ 4= n(=3)BH A | | ’ | ‘
1 } X6-7-2(3)
: ‘ for(i=itemp+l;i<imax+1;i++){
X6-7-2(1) B[i] = A[i]; O) @
) |
X6-7-2(2) :
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HO6E mAEfE (FEERLHEE)
B OV SCHEBNEITDbE 2 HE

WiZ, AV A ZREEHNCNV—T7 00— v V2 FbE2HECOVTHBELEST, 22857 Sion
LT BERfTEHEAL TNV =700 =) Vv LB T 2EREFTIIENTEET,

#5347 l#pragma unroll n) (niFEWIEETE I L)X, for XOBERBIZIEE L, ZDforXD RIS
HASNET., K6-T-3LX6-T-4&Fic, IHERITOMHAAFELHBALE T, K6-T-31X )V — 7 O KE B b
THRRIERT LSS ZIC e > T)BMOBE, M-T-4IERHMOBATT.

BB, V=TIl EoTiE, UTORBRLERZBERICRZDPILNLER A,

#define N (10)

__global__ void kernel (float *dA){ _global __ void kernel (float *dA,int m){
#pragma unroll n (niZEIEED 1L EDOEE) gpragma unroll n (niXEIEED 1L EDEE)
for(int k=0;k<N;k++){ for(int k=0;k<m;k++){

dAlk] = dA[k] + 1.0f; dAlk] = dA[k] + 1.0f;
} }

} }

6-7-3 Jv— 7 18 [m DB K] X6-7-4 Jv— 7 RE R R

@ [fipragma unroll) ZiEL2WVWEES

M¢pragma unroll; ZIE LARWVWEHAE. K6-T-3Cikfor X ER(K6-T-1(4)B)xhE L. N=40F T
XEBRICEEN, NMIMU ECREBENERATCLE. —HN6-TATCIEEBRINERATLE,

@ I#pragma unroll 1, ZIEEZLEES

M¢pragma unroll 1, &, EBDOforxD 70— Y V2 fFbBRVWILEI LN, SIZERLET,
K6-T-3& X6-T-4ix B 70— TINFRHATLE,

@ #pragma unroll nj (niX2M FOEE) BIEE LS

M¢pragma unroll ny (2 EDEH) X, nBIC 70—V FV T2 20084 SI2ERLET,
K6-7-3T. Bl XX M#pragma unroll 2, BHEE LEHE, 2BIC7 00— 73 nNEdT, NOfEE kL
LTTFRAbMLIEEZ A, Tipragma unroll ny @ Mnj BEKEEB5ETCRE Ty —U Y F I, 2hil LofE
EIEETDEL, THOAVE=YDRERINTTYE—) U FINFVTATLE,

X6-T-4lEX6-7T-3 HUERIZAD E L,

./test.cu(24): Advisory: Loop was not unrolled, too much code expansion
L7 71 )test.cuND, forXDITHEE

@ [f#pragma unroll) ZIIEELEES

M¢pragma unroll ; &, EE Dforx % EBH(X6-T-1(4)SB)T 22200 54 SICERLET,
K6-T-3TRNDPERKRGE25F CIXEHEIN, WU LETE EEORA v E—YUNETREN, BEEHINEITATL
7‘—:.0 6-7_4T‘i}i?§@ﬁb§$ﬁﬂﬁo)f\ Esﬁgniﬁh.@ L/to
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@ T NA DAL )VAE TV 3w

BiR—VDRBRIELT, SN ROV L SOBEILETTYarhT 7 4 Nl T-03, 0BATT
(2—-THHZR), TRROTHEHEDLSIZ T-02; UTFRIFEELEHBE. LfownwThoHades rro—1 Y
TJR>ITONERAT LR, BB, T-02) 2IEELTCIV TNV LEBE. QDA VvE—VRERINET,

nvee (F@E 17/vay) -Xopence -02 test.cu
./test.cu(24): Advisory: Loop was not unrolled, cannot deduce loop trip count Q@

B V- 77 00—V UhfFbhkh S EA2 A%

AUNAZRCEENIC Y 0 —=) T2 fTbE® 256 BRI u0—-) IR fThbhiEzhE>h2H3
FEZHBELE T, l67MU@T%%&HHT:/Afwtéau%twuﬁ—zw%ﬁ@af%mx
T TSUXMNB(FTHRDOFA T )test.ptx WS 727 S NVICHAEINET,

X6-T-30 7075 LT, W—=ThBr7rro—) v r7InNkhoHEIE. K6-T-5(2)DL>Ic€RE I,
BIZRIBFICT7 oo —) v ranEHE, K6-T-5(3) LS ICAUMA /Sy —VBIEERINET, 7+
/77UZb®EBLOmT@\2—7@%%%bf?émo

| nvee (R@{Li7yay) -ptx test.cu | :
X6-7-5(1) 1d.global .f32 %f1, [%rd1+07;
mov.f32 %f2, 0£3£800000; // 1
: add.f32 %3, %f1, %f2;
1d.global .32 %1, [%rd1+0]1; st.global .£32 [%rd1+0], %f3;
mov.f 32 %f2, 0£3£800000; // 1 ld.global .32 %t4, [%rdl+4];
add.f32 %f3, %f1, %f2; mov.f32 %f5, 0£3£800000; // 1
st.global .£32 [%rd1+0], %f3; add.f32 %6, %f4, %f5;
: st.global.f32 [%rdi+4], %f6;
X6-7-5(2) 1d.global .f32 %E7, [%rdl1+8]1;
mov.f32 %f8, 0£3£800000; // 1
add.f32 %f9, %f7, %f8;
st.global .£32 [%rd1+8], %f9;

X6-7-5(3)
B ABo7y>o—) 8L nh

Ta=U YT TRIBEDPELSRIZBEIE, YRS TOT I LML -oTRRLZOT, AITHATH
ETD2LEDPSHDET, M6-T-30@ELTO VS ATTAMNLUERD Tk, BEEETIZEE—2ICRD,
BREIBHEHEPLTCIDHEDEDIRAT LU,

B FHEXLHBHOHE

TyBR=U YT RFEETHTID, AV SCEHNITTDODE2DPREFAICLDET, FEETTSH
B BRRDPSBIEMERCFEBDPDLD, 707508800 RVET,

—HAVNL ZCHBHIZTDEZBETTN, AV 4 LFER LS. ARMERLEYZ by =7k
DT, NT2FATWZ AU D D ET, —RIZ, VA SUCHEERUBE(FZERELT TV %
—ERESLTRORERREMLETDEIRE)ETHLEI L, AV I THRON T CHEBT 2HENE
KBRYVET, AVNAZREN=T7o0—-) 7 2HPNCTOEI2HES. ABROMENRET 2 AN
DHHET,

6—30





