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int find(const int *a, int n, int x) {
for (int i = 0; i < n; i++)

if (a[i] == x)
return i;

return -1;
}

•

•



int find_simd(const int *a, int n, int x) { 
if (n >= 16 && __builtin_cpu_supports("avx512f")) {

__m512i needle = _mm512_set1_epi32(x);
for (int i = 0; i < (n / 16) * 16; i += 16) {

__m512i current = _mm512_loadu_si512(a + i);
__mmask16 m = 

_mm512_cmp_epi32_mask(needle, current, _MM_CMPINT_EQ);
if (m != 0)

return i + __builtin_ctz(m);
}

}

// дальше обработка хвоста



int find_simd(const int *a, int n, int x) { 

if (n >= 16 && /* cpu supports zmm registers */) {
// 64-byte SIMD implementation

}

if (n >= 8 && /* cpu supports ymm registers */) {
// 32-byte SIMD implementation

}

if (n >= 4 && /* cpu supports xmm registers */) {
// 16-byte SIMD implementation

}

while (n >= 1) {
// 4-byte tail (non-vectorized find)

}
}
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https://github.com/lattera/glibc/blob/master/sysdeps/x86_64/multiarch/memset-avx512-no-vzeroupper.S
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vmovups ymm0, [rsi + rdx]
....
vmovups ymm3, [rsi + rdx + 96]
vmovups [rdi + rdx], ymm0
....
vmovups [rdi + rdx + 96], ymm3

https://godbolt.org/z/YvfKrz95r


vsetvli rd, rs1, vtype1   # AVL = x[rs1], x[rd] = vl
vsetivli rd, uimm, vtype1 # AVL = uimm, x[rd] = vl
vsetvl rd, rs1, rs2       # AVL = x[rs1], VT = x[rs2], x[rd] = vl

vset* rd, x0, ... # AVL = VLMAX



int find_rvv(const int *src, int n, int x) { 
size_t vl = vsetvl_e32m8(n);
vint32m8_t n = vmv_v_x_i32m8(x, vl);

for (int i = 0; n > 0; n -= vl, src += vl, i += vl) {
vl = vsetvl_e32m8(n);
vint32m8_t x = vle32_v_i32m8(src, vl);
vbool4_t result = vmsne_vv_i32m8_b4(x, n, vl);
long bitnum = vfirst_m_b4(result, vl);
if (bitnum != -1)

return i + bitnum;
}

return -1;
}
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https://syntacore.com/page/products/sw-tools

https://syntacore.com/page/products/sw-tools
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void before(int bound, int N) {
for (int i = 0; i < N; ++i)
if (i < bound)

foo(i);
else

bar(i);
}

void after(int bound, int N) {
int tmp = min(bound, N);
for (int i = 0; i < tmp; ++i)
foo(i);

for (int i = tmp; i < N; ++i)
bar(i);

}
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•



for (k = 1; k <= M; k++) {
mc[k] = mpp[k-1] + tpmm[k-1];
if ((sc = ip[k-1] + tpim[k-1]) > mc[k])

mc[k] = sc;
if ((sc = dpp[k-1] + tpdm[k-1]) > mc[k])

mc[k] = sc;
if ((sc = xmb + bp[k]) > mc[k])

mc[k] = sc; 
mc[k] += ms[k];
if (mc[k] < -INFTY) mc[k] = -INFTY; 

dc[k] = dc[k-1] + tpdd[k-1];
if ((sc = mc[k-1] + tpmd[k-1]) > dc[k]) dc[k] = sc;
if (dc[k] < -INFTY) dc[k] = -INFTY; 

if (k < M) {
ic[k] = mpp[k] + tpmi[k];
if ((sc = ip[k] + tpii[k]) > ic[k]) ic[k] = sc; 
ic[k] += is[k];
if (ic[k] < -INFTY) ic[k] = -INFTY; 

}
}

for (k = 1; k < M; k++) {
mc[k] = mpp[k-1] + tpmm[k-1];
if ((sc = ip[k-1] + tpim[k-1]) > mc[k])

mc[k] = sc;
if ((sc = dpp[k-1] + tpdm[k-1]) > mc[k])

mc[k] = sc;
if ((sc = xmb + bp[k]) > mc[k])

mc[k] = sc; 
mc[k] += ms[k];
if (mc[k] < -INFTY) mc[k] = -INFTY; 

dc[k] = dc[k-1] + tpdd[k-1];
if ((sc = mc[k-1] + tpmd[k-1]) > dc[k]) dc[k] = sc;
if (dc[k] < -INFTY) dc[k] = -INFTY;

ic[k] = mpp[k] + tpmi[k];
if ((sc = ip[k] + tpii[k]) > ic[k]) ic[k] = sc; 
ic[k] += is[k];
if (ic[k] < -INFTY) ic[k] = -INFTY; 

}

// далее хвост после loop splitting



for (k = 1; k < M; k++) {
mc[k] = mpp[k-1] + tpmm[k-1];
if ((sc = ip[k-1] + tpim[k-1]) > mc[k])    mc[k] = sc;
if ((sc = dpp[k-1] + tpdm[k-1]) > mc[k])    mc[k] = sc;
if ((sc = xmb + bp[k]) > mc[k])    mc[k] = sc;
mc[k] += ms[k];
if (mc[k] < -INFTY) mc[k] = -INFTY;

dc[k] = dc[k-1] + tpdd[k-1];
if ((sc = mc[k-1] + tpmd[k-1]) > dc[k]) dc[k] = sc;
if (dc[k] < -INFTY) dc[k] = -INFTY;

ic[k] = mpp[k] + tpmi[k];
if ((sc = ip[k] + tpii[k]) > ic[k]) ic[k] = sc;
ic[k] += is[k];
if (ic[k] < -INFTY) ic[k] = -INFTY;

}

// далее хвост после loop splitting



 

     

     

       

     

       

     

       

     

                                  

                                          

                       



void before(int bound, int N) {
for (int i = 0; i < size; ++i)
b[i] = log(a[i]);

}

void after(int bound, int N) {
for (int i = 0; 

i < size; i += vl)
vectorized_log(a, b, i);

}
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void before(int bound, int N) {
for (int i = 0; i < size; ++i)
b[i] = log(a[i]);

}

double a[n], b[n];​
for (int i = 0; i < n; i += vl) {​

vl = getVL(n – i);​
vdouble va = vload(a + i, vl);​
vdouble vb = vlog(va);​
vstore(b + i, vb, vl);

}​
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double a[n], b[n];​
for (int i = 0; i < n; i += vl) {​

vl = getVL(n – i);​
vdouble va = vload(a + i, vl);​
vdouble vb = vlog(va);​
vstore(b + i, vb, vl);

}​

for (int i = 0; i < n; i += vl) {​
vl = vsetvl_e64m1(n - i);​
vfloat64m1_t va = 
vle64_v_f64m1(a + i, vl);​

vfloat64m1_t vb = vlog(va);​
vse64_v_f64m1(b + i, vb, vl);​

}​
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https://riscvsummit2024.sched.com/event/1iYv3/porting-sleef-to-risc-v-ludovic-henry-rivos-eric-love-sifive
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VECTOR_CC vdouble xlog(vdouble d) {​

// ...

if (vlt_vd_vd(vabs_vd(d), s))
vdouble dql = vrint_vd_vd(
vmul_vd_vd_vd(d, vcast_vd_d(M_1_PI)));​ ​

// ...

vdouble        ⇒ vfloat64m1_t

vlt_vo_vd_vd   ⇒ __riscv_vmflt

vrint_vd_vd    ⇒ __riscv_vfcvt_f_x_v_f64m1

vmul_vd_vd_vd  ⇒ __riscv_vfmul

vcast_vd_d     ⇒ __riscv_vfmv_v_f_f64m1
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vmul_vd_vd_vd(d, vcast_vd_d(M_1_PI));

•

vcast_vd_d     ⇒ __riscv_vfmv_v_f_f64m1  ⇒ vfmv.v.f v10, tab
vmul_vd_vd_vd  ⇒ __riscv_vfmul_vv_f64m1 ⇒ vfmul.vv v8, v8, v10

•

vfmul.vf   v8, v8, tab

•
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for (int i = 0; i < size; ++i)
b[i] = log(a[i]);

•

for (int i = 0; i < n; i += vl) {​
vl = __riscv_vsetvl_e64m1(n - i);​
vfloat64m1_t va = __riscv_vle64_v_f64m1(a + i, vl);​
vfloat64m1_t vb = Sleef_logdx_u10rvvm1(va);​
__riscv_vse64_v_f64m1(b + i, vb, vl);​

}​

•
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https://github.com/llvm/llvm-project/pull/114014

for (int i = 0; i < size; ++i)
a[i] = log(a[i]);

clang 
-O2
-march=rv64gcv 
-fveclib=SLEEF 
-fno-math-errno 

.preheader:
csrr       a2, vlenb​

.vector.body:
# v8, v9 = a[i, i+1, ...]
vl2re64.v  v8, (s1)
call       Sleef_logdx_u10rvvm2
sub        s0, s0, s5 # i = i – vl * 2
vs2r.v     v8, (s1)
add        s1, s1, s6 # a = a + vl * 2
bnez       s0, .vector.body

https://github.com/llvm/llvm-project/pull/114014
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for (int i = 0; i < size; ++i)
a[i] = log(a[i]);

clang 
-O2
-march=rv64gcv 
-fveclib=SLEEF 
-fno-math-errno
-mllvm -lsr-term-fold

.preheader:
csrr       a2, vlenb​

.vector.body:
# v8, v9 = a[i, i+1, ...]
vl2re64.v  v8, (s1)
call       Sleef_logdx_u10rvvm2
vs2r.v     v8, (s1)
add        s1, s1, s6
blt        s1, s0 .vector.body
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