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typedef long long int4x16;

#define add(x,y) __builtin_add_4x16(x,y)

#define mult(x,y) __ builtin_mult_i4x16(x,y)
#define sum(x) __builtin_sum_4x16(x)

int sp4x16(int4x16 a[], int4x16 b[], int n)
inti;
int4x16 sum4 = 0;
for (i = 0; i < n/4; ++i)
sum4 = add(sum4, mult(a[i], b[i]));
return sum(sum4);

}
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void va_ind(int a[], int b[], int out[],
intn) {
inti;
for (i =0; i <n; ++i)
out[i] = a[i] + b[i];

G

void va_ptr(int a[], int b[], int out[],
intn) {
int i, *pout = p, *pa = a, *pb = b;
for (i=0;i<n; ++i)
*pout++ = *pa++ + *ph++;
}
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Bad: (IPA A val &2 # #)
#include <stdio.h>
static int val;
void init() {

val = 3;

}
void func() {
printf("val %d",val);

int main() {
init();
func();

}

Good: (IPAZ #nal 2%3)

#include <stdio.h>

static int val = 3;

void init() {
printf("val %d",val);

}

void func() {

int main() {
init();
func();

}

BEIRES

B R AEE T OLALAs ks — MR AL b 18
TR, AT “BHEA" %
A,

FEHCREIBH

TESR I RIS R e T P i, i EASFIT
At. R T BEERMA RS, ks 2420
H CRERIER

FE T BT, S — AR PRI ER P B AT
R A 3SR, ZWOLT, NIRRT
SHTAl A a, b, cHRIREE A FHEF,
Hn REPUHIREE

Good: (FEE# I, (E/H 1 il B L)

void val(int a[], int b[], int c[], int n)
inti;
for (i=0;i<n; ++i) {
c[i] = b[i] + ali[;
}
}
Bad: (47 # N /] — 1~ it 5 2k)
void va2(int a[], int b[], int c[], int n)
int xa, xb, xc, ya, yb, yc;
inti;
for (i=0;i<n; i+=2) {
xb = b[i]; yb = b[i+1];
xa =al[i]; ya = a[i+1];

XC = xa + xb; yc = ya + yb;
c[i] = xc; c[i+1] = yc;

}
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For (i=0;i<n;++i)

X=a[i]-x
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For (i=0;i<n;++i)
X=x+a[i]*b[i]
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Bad: (rotated)

float ss(float *a, float *b, int n) {
float ta, th , sum = 0.0f;
inti=0;
ta = a[i]; tb = b[i];
for(i=1;i<n;i++) {
sum +=ta + tb;
ta = a[i]; tb = b[il;

sum +=ta + th;
return sum;

}
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Good:

float ss(float *a, float *b, int n) {
float sum = 0.0f;
inti;
for (i=0;i<n;i++) {
sum += a[i] + bf[i];

return sum;

}
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Bad: (2024 #K 5 1T)

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

a[i] = b[i] * a[c[i]];
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Good: (47354

for (i =0; i < n; ++i)
afi+4] = b[i] * a[i];

R
T R R ARA B A TR SR S
void fn(int a[], int b[], int n) {

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

a[i] = bfil;
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fn(globl, glob2, N); B BEHE X,
fn(globl, glob2, N); afnbAs[s] 4 (good)

fn(globl, glob2, N); #4HEA LI,
fn(glob3, glob4, N); afnbAs[s] 4 (good)

fn(glob1, glob2, N); ##H 5 X,
fn(glob3, globl, N); aFibw] §E [A] 4 (bad)

FER=FEOT, SN SN A, N
HRFR P 43 M — ORI A TR TR &5 25 08, A
RMEIE, IR R, PR AT
7% FERR PP I A, R A BT G Bt R AT
PR RIS

D FHSYE A

M T 753 U R B IR, AU T
TR . VSR, SR RR TR
Pk Rl L BN 1280 KR, PR A
[f] 7 B A%

R 25 4 B SRl PR IT R U5 1R B 257 . T
e, 64N 5 ] 6 5% [ e hk, i X 12841 F

Vil AU P R SE sk, BrLh, AT A
IBATRCR R R AR, G R PR R 2
FHESIN

Pk 2 T A Bl @S B B XS 57, HE AR
RRFFUFHESI . AR AR, T
JR BB BL R 1 VU HES I

AR GRS R LR S — AN LR A &
B, [ GaS PR IAR A B AL B O — AN T
=, HFMITEROIMG, NI ERFR 750 b ik e
SEAF A PO S U AR 55 5 KK

FERPEI AL B 2 A R Y BE AT, o)™ A
KU, A 7 BT AR IO 5 30 57 I
f, DA 8 X —xl. pildn, 3#m
A Z I H T AE AT I BE 52 DU I %55

2 BENGIAFAE— AL B3R X 57 TR EHI
2 PF o 2 T8 R B P00 0d 5 5 o 4 58 U 1] IR i
B 1R 1] AR 128 R K

T AR 160 TR B 1R £HE A S8R sk 4 JEA
%, mupiiZfE R Intrinsic_builtin_aligned iy
2. M E SRR ANEIERE, HIRIEFERA
BTG, E655 s A R B B £ AR DY HE
Fli bk, FRIps T, B ERAHEY
sk, 5K 257 e — AR M i e ) ) 7L

float ss(float *a, float *b, int n) {
float sum;
inti;
__builtin_aligned(a,4);
__builtin_aligned(b,4);
<loop >

}
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for(i=0;i<n;i++) {
sum += a[i] + bi];
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float sp(float *a, float *b, int n) {
inti;
float sum=0;
for (i=0; i<n; i++) {
sum+=a[i]*b[i];

return sum;

}
et AR A AR R R bR R AL G, Pk o AL B TS TR SRR B«

P1L3:
xR0 =[JO +=1];;
XR2 =[J1 +=1];;
xfR4 = R0 * R2;;
xfR5 =R5 + R4;;
KO=KO0-1;;
if nkle, jump .P1L3;;

PGP IR AR T 2 TR IR, M550 THEas HHEBI0nT, KB R AR, THE R
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P Y R AE R A TS, AL RIFR IS BIPIAS TS Berh . AR IR I I ATIB AT .

P1L3:
yXRO = 1[J0 +=2];;
yxR2 = I[J1 +=2];;
xyfR4 = R0 * R2;;
XyR5 = R5 + R4;;
K0 =KO0 - 2;;
if nkle, jump .P1L3;;
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IR AL S AT LAERINI0 Fin I hA e AU = HER, E R R FE SR, DA B 4 i A FH TigerSHARC
DSP )17 fit 234 98

P1L3:
yxR1:0 = q[J0 +=4];;
yxR3:2 = q[J1 +=4];;
xyfR4 = RO * R2;;
xyfR6 = R1 * R3;;
XyR5 = R5 + R4;;
XyR7 = R7 + RG6;;
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KO0 =KO - 4;;
if nkle, jump .P1L3;;

BeRt, THRPTR AL CE XRS5, YRS, XR7 FIyR7H
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P1L3:

yxR1:0 = q[J0+=4]; KO = KO0 ?4;;

yXR3:2 = q[J1+=4];;

yXxR9:8 = (q[J0+=4]; KO = K0 ?4;;

xyfR4 = RO * R2; yxR11:10 = q[J1+=4];;

xyfR6 = R1 * R3; yxR1:0 = q[J0+=4]; KO = KO0 ?4;;

xyfR5 = R5 + R4; xyfR12 = R8 * R10; yxR3:2 = q[J1+=4];;

P1L28:

xyfR7 = R7 + R6; xyfR14 = R9 * R11; yxR9:8 = q[J0+=4]; KO = KO ?4;;

xyfR5 = R5 + R12; xyfR4 = RO * R2; yxR11:10 = q[J1+=4];;

xyfR7 = R7 + R14; xyfR6 = R1 * R3; yxR1:0 = q[J0+=4]; KO = K0 ?4;

if nkle, jump .P1L28; xyfR5 = R5 + R4; xyfR12 = R8 * R10; yxR3:2 = q[J1+=4];;

xyfR7 = R7 + R6; xyfR14 = R9 * R11;;
xyfR5 = R5 + R12; xyfR4 = R0 * R2;;
xyfR7 = R7 + R14; xyfR6 = R1 * R3;;

xyfR5 = R5 + R4;;
xyfR7 = R7 + R6;;

Mt B. NEREH
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int__builtin_add_sat(int, int);
int __builtin_abs(int);

int __builtin_addbitrev(int, int);
int __builtin_avg(int, int);

int __builtin_clip(int, int);

int __builtin_count_ones(int);
int __builtin_fext(int, int);
int__builtin_frmul(int, int);

int__ builtin_frmul_sat(int, int);
int __builtin_max(int, int);

int __builtin_min(int, int);

int __builtin_neg_sat(int);

int __builtin_sub_sat(int, int);

float __builtin_conv_RtoF(int);

float __builtin_copysignf(float, float);
float __builtin_fabsf(float);
float__builtin_favgf(float,float);
float__builtin_fclipf(float,float);
float__builtin_fmaxf(float,float);
float__builtin_fminf(float,float);

Rs = Rm + Rm (S);
Rs = ABS Rm;
Js=Jm +Jn (BR);

Rs = (Rm +Rn)/ 2;
Rs = CLIP Rm by Rn;
Rs = ONES Rm;

Rs = FEXT Rm by Rn (SE);
Rs = Rm * Rm;

Rs =Rm* Rm (S);
Rs = MAX (Rm, Rn);
Rs = MIN (Rm, Rn);
Rs=-Rm;

Rs =Rm - Rm (S);

FRs = FLOAT Rm by -31;
FRs = Rm COPYSIGN Rn;
FRs = ABS Rm;
FRs=(Rm+Rn)/2;
FRs=CLIPRmbyRn;
FRs=MAX(Rm,Rn);
FRs=MIN(Rm,Rn);
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int__builtin_conv_FtoR(float);

longlong__builtin_llabs(longlong);
longlong__builtin_llavg(longlong,longlong);
longlong__builtin_llclip(longlong,longlong);
int__builtin_llcount_ones(longlong);
longlong__builtin_limax(longlong,longlong)
longlong__builtin_limin(longlong,longlong);

int__builtin_abs_2x16(int);
int__builtin_add_2x16(int,int);
int__builtin_add_2x16_sat(int,int);
int__builtin_clip_2x16(int,int);
int__builtin_cmult_fr2x16(int,int);
int__builtin_cmult_i2x16(int,int);
int__builtin_max_2x16(int,int);
int__builtin_min_2x16(int,int);
int__builtin_mult_fr2x16(int,int);
int__builtin_mult_i2x16(int,int);
int__builtin_neg_2x16(int);
int__builtin_sub_2x16(int,int);
int__builtin_sub_2x16_sat(int,int);
int__builtin_sum_2x16(int);

int__builtin_compact_to_fr2x16(longlong);
longlong__builtin_expand_fr2x16(int);

int__builtin_compact_to_i2x16(longlong);
longlong__builtin_expand_i2x16(int);
longlong__builtin_merge_2x16(int,int);

longlong__builtin_abs_4x16(longlong);
longlong__builtin_add_4x16(longlong,longlong);
longlong__builtin_add_4x16_sat(longlong,longlong);
longlong__builtin_clip_4x16(longlong,longlong);
longlong__builtin_max_4x16(longlong,longlong);
longlong__builtin_min_4x16(longlong,longlong);
longlong__builtin_mult_fr4x16(longlong,longlong);
longlong__builtin_mult_fr4x16_sat(longlong,longlong);
longlong__builtin_mult_i4x16(longlong,longlong);
longlong__builtin_neg_4x16(longlong);
longlong__builtin_sub_4x16(longlong,longlong);
longlong__builtin_sub_4x16_sat(longlong,longlong);
int__builtin_sum_4x16(longlong);

int__builtin_abs_4x8(int);
int__builtin_add_4x8(int,int);
int__builtin_add_4x8_sat(int,int);
int__builtin_clip_4x8(int,int);
int__builtin_max_4x8(int,int);
int__builtin_min_4x8(int,int);
int__builtin_sub_4x8(int,int);
int__builtin_sub_4x8_sat(int,int);
int__builtin_sum_4x8(int);

longlong__builtin_merge_4x8(int,int);
longlong__builtin_abs_8x8(longlong);
longlong__builtin_add_8x8(longlong,longlong);
longlong__builtin_add_8x8_sat(longlong,longlong);

Rs=FIXFRmby31;

LRsd=ABSRmd;
LRsd=(Rmd+Rnd)/2;
LRsd=CLIPRmdbyRnd;
Rs=ONESRmd;
LRsd=MAX(Rmd,Rnd);
LRsd=MIN(Rmd,Rnd);

SRs=ABSRm;
SRs=Rm+Rn;
SRs=Rm+Rn(S);
SRs=CLIPRmbyRn;
MRa+=Rm**Rn(C);
MRa+=Rm**Rn(IC);
SRs=MAX(Rm,Rn);
SRs=MIN(Rm,Rn);
SRsd=Rmd*Rnd;
SRsd=Rmd*Rnd(l);
SRs=-Rm;
SRs=Rm-Rn;
SRs=Rm-Rn(S);
Rs=SUMRmM;

SRs=COMPACTRmd;
Rsd=EXPANDSRm;

SRs=COMPACTRmd(l);
Rsd=EXPANDSRm(]);
SRsd=MERGERmM,Rn;

SRsd=ABSRmd;
SRsd=Rmd+Rnd;
SRsd=Rmd+Rnd(S);
SRsd=CLIPRmdbyRnd;
SRsd=MAX(Rmd,Rnd);
SRsd=MIN(Rmd,Rnd);
SRsd=Rmd*Rnd;
SRsd=Rmd*Rnd(S);
SRsd=Rmd*Rnd(l);
SRsd=-Rmd;
SRsd=Rmd-Rnd;
SRsd=Rmd-Rnd(S);
Rs=SUMSRmd

SRs=ABSRm;
SRs=Rm+Rn;
SRs=Rm+Rn(S);
SRs=CLIPRmbyRn;
SRs=MAX(Rm,Rn);
SRs=MIN(Rm,Rn);
SRs=Rm-Rn;
SRs=Rm-Rn(S);
Rs=SUMRmMm;

SRsd=MERGERmM,Rn;
SRsd=ABSRmd;
SRsd=Rmd+Rnd;
SRsd=Rmd+Rnd(S);
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longlong__builtin_clip_8x8(longlong,longlong);
longlong__builtin_max_8x8(longlong,longlong);
longlong__builtin_min_8x8(longlong,longlong);
longlong__builtin_sub_8x8(longlong,longlong);
longlong__builtin_sub_8x8_sat(longlong,longlong);
int__builtin_sum_8x8(longlong);

longlong__builtin_compose_64(inthi,intlo);

unsignedlonglong__builtin_compose_64u(unsigned,unsigned);

longdouble__builtin_f_compose_64(float,float);

int__builtin_high_32(longlong);
unsigned__builtin_high_32u(unsignedlonglong);
float__builtin_f_high_32(longdouble);

int__builtin_low_32(longlong);
unsigned__builtin_low_32u(unsignedlonglong);
float__builtin_f_low_32(longdouble);

_builtin_quad_builtin_compose_128(longlong,longlong);
int__builtin_high_64(__builtin_quad);
int__builtin_low_64(__builtin_quad);

int__builtin_sysreg_read(int);
longlong__builtin_sysreg_read2(int);
__builtin_quad__builtin_sysreg_read4(int);

void__builtin_sysreg_read(int);
void__builtin_sysreg_read2(longlong);
void__builtin_sysreg_read4(__builtin_quad);

void*__builtin_alloca_aligned(int,int);
void__builtin_assert(int);ignored

SRsd=CLIPRmdbyRnd;
SRsd=MAX(Rmd,Rnd);
SRsd=MIN(Rmd,Rnd);
SRsd=Rmd-Rnd;
SRsd=Rmd-Rnd(S);
Rs=SUMSRmd;

composea64-bitdatum

extractmostsignificantword

extractleastsignificantword

composeal28-bitdatum
extractmostsignificantwords
extractleastsignificantwords

readsystemregisters

writetosystemregisters

allocatedataonthestack
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