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Insight on applications

Serialized unpacking
Very fine grain parallelization 

of individual unpacks

IFS-SP  
420x4

Serialized communication pattern



Insight on applications

• Tracking IPC factors with scale
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Vector loads Vector storesVector adds

Hit/missMemory requests

NOC traffic

Memory responses
Data → core
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void axpy_omp_nest (double a, double *dx, double *dy, int n) {   
int i, chunk; 
#pragma omp taskloop
for (i=0; i<n; i+=TS) {

chunk= n>i+TS? TS : n-i;
#pragma omp target map(to:dx[i:i+chunk], tofrom:dy[i:i+chunk])
axpy_omp (a, &dx[i], &dy[i], chunk);

}
}

void axpy_omp (double a, double *dx, double *dy, int n) {   
int I, chunk; 
#pragma omp taskloop
for (i=0; i<n; i+=TS) {

chunk= n>i+TS? TS : n-i;
axpy_SIMD (a, &dx[i], &dy[i], chunk);

}
}

void axpy_SIMD (double a, double *dx, double *dy, int n) {   
int i; 
#pragma omp simd
for (i=0; i<n; i++) dy[i] += a*dx[i]; 

}
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void axpy_SIMD (double a, double *dx, double *dy, int n) {   
int i; 
#pragma omp simd
for (i=0; i<n; i++) dy[i] += a*dx[i]; 

}

void axpy_intrinsics (double a, double *dx, double *dy, int n) {   
int i; 
int gvl = __builtin_epi_vsetvl(n, __epi_e64, __epi_m1);
__epi_1xf64 v_a = __builtin_epi_vbroadcast_1xf64(a, gvl);

for (i=0; i<n; ) {
gvl = __builtin_epi_vsetvl(n - i, __epi_e64, __epi_m1); 
__epi_1xf64 v_dx = __builtin_epi_vload_1xf64(&dx[i], gvl); 
__epi_1xf64 v_dy = __builtin_epi_vload_1xf64(&dy[i], gvl); 
__epi_1xf64 v_res = __builtin_epi_vfmacc_1xf64(v_dy, v_a, v_dx, gvl); 
__builtin_epi_vstore_1xf64(&dy[i], v_res, gvl);
i += gvl;

}
}
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LLVM

.prv

Emulation 

environment

Emulation 

library

trace2prv

for (int kk = 0; kk < n; kk += bk) {

vb0 = __builtin_epi_vload_f64(&b[kk ][jj]);

vb1 = __builtin_epi_vload_f64(&b[kk+1][jj]);

vb2 = __builtin_epi_vload_f64(&b[kk+2][jj]);

vb3 = __builtin_epi_vload_f64(&b[kk+3][jj]);

{

__epi_f64 vta0, vta1, vta2, vta3;

__epi_f64 vtp0, vtp1, vtp2, vtp3;

vta0 = __builtin_epi_vbroadcast_f64(a[ii][kk]);

vtp0 = __builtin_epi_vfmul_f64(vta0, vb0);

vc0 = __builtin_epi_vfadd_f64(vc0, vtp0);

Paraver
MUSA

(timing model)

.prv

Available if you are interested in evaluating the framework and provide co-design input
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EPAC Carrier Board
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