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Motivation
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Personalized Therapy

in-silico → in-vitro → in-vivo



Biocomputational
Platform



Biocomputational Platform

Bio-Plataform → Chemosensitivity Prediction → New Targets



Models
Exploratory Visualization

CCLE, NCBI

Pattern Recognition



Models
k-Means



Models
k-Means

for k=0, ..., N

for s=0, ..., M

for t=0,..., T

for n=0,..., N

for p=0, ..., P

for(t=0; t<Tmax; ++t){

/* ******************************************************************************************

* Calculation step

****************************************************************************************** */

/* Calculate the distances */

/* initially only squared Euclidean distance is calculated , but it can be parameterized */

for(i=0; i<N; ++i){

for(j=0; j<K; ++j){

/* Distance between i-th Sample and j-th Centroid */

distance = 0.0;

d = 0.0;

for(q=0; q<P; ++q){

d = Samples[i*P+q] - Centroids[j*P+q];

distance += d*d;

}

Distances[i*K+j] = distance;

}

}



Models
k-Means

for k=0, ..., N

for s=0, ..., M

for t=0,..., T

for n=0,..., N

for p=0, ..., P

/*Do the cluster assignment */

for(i=0; i<N; ++i){ // assign each sample to the minimum -distance cluster

r = 0;

for(j=1; j<K; ++j){

if( Distances[i*K+j] < Distances[i*K+r] ){

r = j;

}

}

new_indexes[i] = r;

}



Models
k-Means

for k=0, ..., N

for s=0, ..., M

for t=0,..., T

for n=0,..., N

for p=0, ..., P

/* Recalculate the centroids */

memset(Centroids ,0,K*P*sizeof(double ));

memset(cardinality ,0,K*sizeof(int));

for(i=0;i<N;++i){

++ cardinality[new_indexes[i]];

for(j=0;j<P;++j){

Centroids[new_indexes[i]*P+j] += Samples[i*P+j];

}

}

for(q=0;q<K;++q){

for(j=0;j<P;++j){

Centroids[q*P+j] /= cardinality[q];

}

}
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Parallelization
MPI
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Parallelization
MPI: N <<

0 0,5 1 1,5 2 2,5

·105

0

2

4

6

N

T
im

e
(s

)
S np=2 np=4 np=8 np=16 np=32 np=64 np=128



Parallelization
MPI: only Parallel, >> N
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Parallelization
MPI code

/* communicate the centroids to P0 to form the Centroids matrix and communicate it to all processes */

double* sending_buffer = (double *) malloc( k * P * sizeof(double) ); // temporary sending buffer

memcpy(sending_buffer ,Centroids+rank*k*P,sizeof(double )*k*P);

MPI_Allgather ((void *)( sending_buffer),k*P, \

MPI_DOUBLE , (void *)( Centroids),k*P,MPI_DOUBLE , MPI_COMM_WORLD );

free(sending_buffer );

/*get the global cardinality calculation */

int* sending_buffer2 = (int*) malloc( K * sizeof(int) ); // temporary sending buffer

memcpy(sending_buffer2 ,cardinality ,sizeof(int)*K);

MPI_Allreduce ((void *)( sending_buffer2 ),(void *)( cardinality ),\

K,MPI_INT ,MPI_SUM ,MPI_COMM_WORLD ); //try to use temporary buffers to send the info , it cannot be used the same sending and receiving information

free(sending_buffer2 );

sending_buffer = (double *) malloc( K*P * sizeof(double) ); // temporary sending buffer

memcpy(sending_buffer ,Centroids ,sizeof(double )*K*P);

MPI_Allreduce ((void *)( sending_buffer ),(void *)( Centroids),K*P,\

MPI_DOUBLE ,MPI_SUM ,MPI_COMM_WORLD );

free(sending_buffer );



Parallelization
OMP code

#pragma omp parallel for reduction (+: distance) private (i, j, q)\

shared(Distances , Samples , Centroids)

for(i=0; i<N; ++i){

for(j=0; j<K; ++j){

/* Distance between i-th Sample and j-th Centroid */

distance = 0.0;

d = 0.0;

for(q=0; q<P; ++q){

d = Samples[i*P+q] - Centroids[j*P+q];

distance += d*d;

}

Distances[K*i+j] = distance;

}

}



Parallelization
OMP results



Muchas gracias!



Muito obrigado!
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