


•

•

•

•

✓

✓

o

•







•

•



•

•



•

•

      

  

  

















https://www.amd.com/system/files/documents/amd-cdna2-white-paper.pdf


https://www.amd.com/system/files/documents/amd-cdna2-white-paper.pdf


https://www.amd.com/system/files/documents/amd-cdna2-white-paper.pdf


The goal of the Tensile tuning process is to build libraries containing gpu kernels which provide optimized 

performance for any problem specification within a given problem domain. 

https://github.com/ROCmSoftwarePlatform/Tensile/blob/develop/tuning_docs/tensile_tuning.tex
https://github.com/ROCmSoftwarePlatform/Tensile
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for (int outer=0; outer < FIXEDPOINT; outer++) {
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for (int outer=0; outer < FIXEDPOINT; outer++) {

(6)hipMemcpy ()

(7) (normalize_weights) (ClusterID_OnDevice)

Cijk_Alik_Bljk (32x16x32): 50% Cijk_Ailk_Bljk (1024x32x8): 30%



...

if (rank == 0) {

eig.init_syevd(Variance_OnHost, NFeatures);

}

hipblasDgemm(handle, HIPBLAS_OP_T, HIPBLAS_OP_N, NFeatures, NFeatures, MObjects_rank, &alpha, DataMatrix_OnDevice, MObjects_rank, DataMatrix_OnDevice, MObjects_rank, 

&beta, Variance_OnDevice, NFeatures);

MPI_Reduce(&Variance_OnDevice[0], &Variance_OnHost[0], NFeatures*NFeatures, MPI_DOUBLE, MPI_SUM, 0, MPI_COMM_WORLD);

if (rank == 0) {

eig.compute_eigenvalues(Variance_OnHost);

}



...

if (rank == 0) {

eig.init_syevd(Variance_OnHost, NFeatures);

}

hipblasDgemm(handle, HIPBLAS_OP_T, HIPBLAS_OP_N, NFeatures, NFeatures, MObjects_rank, &alpha, DataMatrix_OnDevice, MObjects_rank, DataMatrix_OnDevice, MObjects_rank, 

&beta, Variance_OnDevice, NFeatures);

MPI_Reduce(&Variance_OnDevice[0], &Variance_OnHost[0], NFeatures*NFeatures, MPI_DOUBLE, MPI_SUM, 0, MPI_COMM_WORLD);

if (rank == 0) {

eig.compute_eigenvalues(Variance_OnHost);

}



...

if (rank == 0) {

eig.init_syevd(Variance_OnHost, NFeatures);

}

hipblasDgemm(handle, HIPBLAS_OP_T, HIPBLAS_OP_N, NFeatures, NFeatures, MObjects_rank, &alpha, DataMatrix_OnDevice, MObjects_rank, DataMatrix_OnDevice, MObjects_rank, 

&beta, Variance_OnDevice, NFeatures);

MPI_Reduce(&Variance_OnDevice[0], &Variance_OnHost[0], NFeatures*NFeatures, MPI_DOUBLE, MPI_SUM, 0, MPI_COMM_WORLD);

if (rank == 0) {

eig.compute_eigenvalues(Variance_OnHost);

}
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double hinge_loss(double * Weights, int hipDeviceRank)

{

hipblasDgemv(handle_global, HIPBLAS_OP_N, MObjects, NFeatures, &alpha, DataMatrix_Device, MObjects, Weights, 1, &beta, ComputedSpecies_Device, 1);

double out = reduction(ComputedSpecies_Device, Species_Device, MObjects, hipDeviceRank);

MPI_Request request;

MPI_Iallreduce(MPI_IN_PLACE, &out, 1, MPI_DOUBLE, MPI_SUM, MPI_COMM_WORLD, &request);

double norm = 0.0;

hipblasDnrm2(handle, NFeatures, Weights, 1, &norm);

MPI_Wait(&request, MPI_STATUS_IGNORE);

out = 1.0/regularizationParameter*(out + 0.5*norm); // L2 Regularization

return out;

}

Initialize: hinge_loss (1)

Loop hinge_loss (2) DGEMM-like

if (Highest > Lowest && Lowest > tolerance)

hinge_loss (3)

if (Reflection < Lowest)

hinge_loss (4)

else (Reflection >= Lowest)

hinge_loss (5)

endif 



...

-- STEP 10

if calcvert then

begin

for j := 1 to nl do

begin

if j<>L then 

begin

for i := 1 to n do Bvec[i] := P[i,j]; 

f:= hinge_loss(n,Bvec,Workdata,notcomp); 

...
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void NelderMead_GEMM(const int  NFeatures,   

int             MObjects_rank,

realtype *  DataMatrix_Device,

realtype *  ComputedSpecies_Device,

realtype *  Species_Device,

realtype *      Weights_Device,   

realtype *      hipWeights,      /* output (hipWeights) from minmeth */

realtype &      Fmin,   /* b^A^Xminimumb^A^Y function value */

int &           fail,   /* true if method has failed */

realtype abstol,

realtype intol, 

int &           fncount,

int             kcount,

int             hipDeviceRank,

hipblasHandle_t handle,

realtype MPI_HingeLoss(realtype * Weights, realtype out),

realtype reduction(realtype * a_d,realtype * y_d,const int ni, int hipDeviceRank),

realtype hinge_loss ( realtype x[], int hipDeviceRank)

) {

Initialize: hinge_loss (1)

Loop hinge_loss (2) DGEMM-like

if (Highest > Lowest && Lowest > 

tolerance)

hinge_loss (3)

if (Reflection < Lowest)

hinge_loss (4)

else (Reflection >= Lowest)

hinge_loss (5)

endif 
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export LOCAL_RANK=$SLURM_LOCALID 

...

#include "mpi.h"

#include <hip/hip_runtime.h>

#include "hipblas.h"

#include "rocblas.h"

...

int main(int argc, const char** argv){

// MPI Initialization

MPI_Init( NULL, NULL);

int num_ranks, rank;

MPI_Comm_rank(MPI_COMM_WORLD, &rank);

MPI_Comm_size(MPI_COMM_WORLD, &num_ranks);

// HIP + ROCm Initialization

int dev, dev_count;

char* str;

hipError_t hip_result;

if ((str = getenv("LOCAL_RANK")) != NULL) {

hipGetDeviceCount(&dev_count);

int local_rank = std::atoi(str);

dev = (local_rank % dev_count);

}

hip_result = hipInit(0);

if (hip_result != hipSuccess) {return 1;}

hip_result = hipSetDevice(dev);

if (hip_result != hipSuccess) {return 1;}

hipblasHandle_t handle;

hipblasCreate(&handle);

rocblas_initialize();

https://www.hpe.com/us/en/compute/hpc/slingshot-interconnect.html
https://www.amd.com/en/events/epyc4
https://www.amd.com/en/products/server-accelerators/instinct-mi250x


...

double*      ClusterCentroids_OnDevice;

hipMalloc((void**)&ClusterCentroids_OnDevice, NFeatures*KClusters*sizeof(realtype))

...

hipblasDgemm(handle, HIPBLAS_OP_T, HIPBLAS_OP_N, NFeatures, KClusters, MObjects_rank,&alpha, 

DataMatrix_OnDevice, MObjects_rank, 

ClusterID_OnDevice, MObjects_rank, &beta, ClusterCentroids_OnDevice, NFeatures);

hipDeviceSynchronize();

MPI_Allreduce(MPI_IN_PLACE, &ClusterCentroids_OnDevice[0], NFeatures*KClusters, MPI_DOUBLE, MPI_SUM, MPI_COMM_WORLD);

// The MPI_Barrier() is implicit

...


