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Costa Rica
Cancer cases annually per 100000~ 176.3
people

HDI* rank 480f 179
GDP per capita (USD) 56,597

Health expenditure per capita (USD) ~ $618.
Life expectancy 79 years
‘GLOBOCAN 2008 v2.0, Werkd Bank UNDP.
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Cancer Incidence and Mortality

Complex Problem

Worldwide:
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Personalized Therapy
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Biocomputational Platform
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Bio-Plataform — Chemosensitivity Prediction — New Targets

(CTP)



Models

Exploratory Visualization

Pattern Recognition
CCLE, NCBI
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Models

k-Means

ORAOV1 Loess en rojo, linear azul, cuadratico verde
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Models

k-Means

for(t=0; t<Tmax; ++t){
AR R T R RS
* (Calculation step
R R R S R
/*¥Calculate the distances*/
/*initially only squared Euclidean distance is c
for(i=0; i<N; ++i){

e aee 0 for(j=0; j<K; ++3)L
for t=6 ’ T /*¥Distance between i-th Sample and j-th Cent:
e distance = 0.0;
for n=0,..., N d = 0.0:
for p=0, ..., P ’

for(q=0; q<P; ++q){
d = Samples[i*P+q] - Centroids[j*P+ql;
distance += dx*d;

}

Distances [i*K+j] = distance;

} (@



Models

k-Means

/*Do the cluster assignment*/

for(i=0; i<N; ++i){ //assign each sample to the I
r = 0;
for k=0, ..., N for (j=1; j<K; ++j){
for s=0, ..., M . R . . . .
if ( Distances[i*K+j] < Distances[i*K+r] ){
for t=0,..., T o
for n=0,..., N } * I
for p=0, ..., P
P }
new_indexes[i] = r;
}

(CTP)



Models

k-Means

for k=0, ..., N
for s=0, ...,
for t=0,...,
for n=0,...,
for p=0,

/¥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-
}
}
for(q=0;q9<K;++q){
for(j=0;j<P;++j){
Centroids [q*P+j] /= cardinalityl[ql;
}

(CTP)
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Parallelization

MPI

—S—mnp=2-—np=4— np=8 - np=16—np=32  np=64 —np=128

T

100

T

50

Time (s)

0 05 1 15 2 25 3 35 4 45

N .106 (@



Parallelization
MPI: N <<
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Parallelization

MPI: only Parallel, >> N
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Parallelization

MPI code

/*communicate the centroids to PO to form the Centroids matriz and communtc
double* sending_buffer = (double*) malloc( k * P x sizeof (double) ); //temp
memcpy (sending_buffer ,Centroids+rank*k*P,sizeof (double)*k*P);
MPI_Allgather ((void#*) (sending_buffer) ,k*P, \

MPI_DOUBLE, (voidx*)(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 sendin
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 t
free(sending_buffer2);

sending_buffer = (double*) malloc( K*P * sizeof (double) ); //temporary send
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+ql;
distance += dx*d;
}

Distances [K¥i+j] = distance;

(CTP)



Parallelization

OMP results
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