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What did we do?

• Calculate the electron energy spectrum 
under periodic 2D potential + Strong 
magnetic field
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* Hamiltonian → N2×N2 (sparse) matrix
* Electron energy spectrum: 

Eigenvalues of the Hamiltonian matrix
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System Structure
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if (rank == 0) {    
for (i=N_cal; i<N_par; i++) { 

generate_matrix(i*interval);
calculate_eigenvalue(ham, N_eig, eigen);
…  (results <- eigen)

}

cnt = 0;
while(cnt<N_cal){

MPI_Recv(temp,N_eig, MPI_FLOAT, MPI_ANY_SOURCE, MPI_ANY_TAG, 
MPI_COMM_WORLD, &status);

… (results <- temp)
cnt++;

}
print (results)

}
else {

for (i=0; i<iter; i++) { 
generate_matrix(startparameter+interval*i);
calculate_eigenvalue(ham, N_eig, eigen);
MPI_Isend(eigen, N_eig, MPI_FLOAT, 0, rank, MPI_COMM_WORLD, &req1); 

}
}



900 eigenvalues
900 parameter search

30× 30

10× 10

100 eigenvalues
50 parameter search



Single computation

~132.88 sec X 900       33.22h        ≈

MPI computation

~2.7h64 nodes



Discussion

• MPI
• Can use Libraries (Numerical Recipes,...)
• Easy to use computing source(Nodes)

• CUDA
• Need to remake Libraries (cuBLAS,…)
• Need special source (GPU)




