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… é também chamada e-science, ciência 
computacional, ciência intensiva etc. e não 
deve ser confundida com ciência da 
computação; 

… é a aplicação de modelagem matemática e 
computacional em problemas científicos e 
tecnológicos; 

… promove a computação massiva e/ou 
complexa, que são “novos” paradigmas da 
pesquisa científica;

Computação científica...



Computação científica...

• Maecenas aliquam maecenas ligula nostra, accumsan 
taciti. Sociis mauris in integer 

• El eu libero cras interdum at eget habitasse elementum 
est, ipsum purus pede 

• Aliquet sed. Lorem ipsum dolor sit amet, ligula 
suspendisse nulla pretium, rhoncus

All models are wrong, but some 
are useful (George Box, 197[8]) 

All models are wrong, and 
increasingly you can succeed 
without them (Peter Norvig, 2008)
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• Maecenas aliquam maecenas ligula nostra, accumsan 
taciti. Sociis mauris in integer 

• El eu libero cras interdum at eget habitasse elementum 
est, ipsum purus pede 

• Aliquet sed. Lorem ipsum dolor sit amet, ligula 
suspendisse nulla pretium, rhoncus

COMPUTAÇÃO CIENTÍFICA...

...is like youthful sex: everyone 
talks about it, nobody really knows 
how to do it, everyone thinks 
everyone else is doing it, so 
everyone claims they are doing 
it ... 

Computação científica...
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Cientista de dados, The Unicorn
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Data Science Workflow: Overview and Challenges
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Fonte: AMD (2010) Fonte: NCBI (2008)
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Infraestrutura para ciência de dados



Banco de dados não convencionais
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Abstract
Introduction: This paper proposes a new methodology to simultaneously select the most relevant SNPs markers

for the characterization of any measurable phenotype described by a continuous variable using Support Vector

Regression with Pearson Universal kernel as fitness function of a binary genetic algorithm. The proposed

methodology is multi-attribute towards considering several markers simultaneously to explain the phenotype and

is based jointly on statistical tools, machine learning and computational intelligence.

Results: The suggested method has shown potential in the simulated database 1, with additive effects only, and

real database. In this simulated database, with a total of 1,000 markers, and 7 with major effect on the phenotype

and the other 993 SNPs representing the noise, the method identified 21 markers. Of this total, 5 are relevant SNPs

between the 7 but 16 are false positives. In real database, initially with 50,752 SNPs, we have reduced to 3,073

markers, increasing the accuracy of the model. In the simulated database 2, with additive effects and interactions

(epistasis), the proposed method matched to the methodology most commonly used in GWAS.

Conclusions: The method suggested in this paper demonstrates the effectiveness in explaining the real

phenotype (PTA for milk), because with the application of the wrapper based on genetic algorithm and Support

Vector Regression with Pearson Universal, many redundant markers were eliminated, increasing the prediction and

accuracy of the model on the real database without quality control filters. The PUK demonstrated that it can

replicate the performance of linear and RBF kernels.
Background
Single nucleotide polymorphisms (SNPs) are an abundant
form of genomic variation, which differ from rare variants
[1] and the basic assumption for wide association studies
(GWAS) is that the evaluated characteristic can be
explained from this type of marker. Thus, it is considered
that there are SNPs in the genotype with high Linkage
Disequilibrium (LD) compared to Quantitative Trait
Locus (QTL). So, the traditional approach is to evaluate
which markers that have a high association with the phe-
notype through the p-value of beta linear regression
between each SNP and the phenotype. After this step, the

most relevant SNPs are analyzed for proximity to some
region that is associated with that feature or other features
that can be indirectly correlated with the phenotype in
question. So far, the prediction of disease risk in humans
based on validated SNPs based on this methodology
showed little predictive power [2], although these SNPs
indicate highly significant association with the phenotypic
trait. This fact can be explained due the variance of the
most significant markers have low explanatory power in
relation to the phenotypic variance [3]. Therefore, an alter-
native approach is to increase the number of markers,
considering also those with small correlations on the trait.
But, this fact creates two problems: the number of markers
is high and many of them are correlated. According to [4],
such analysis requires the use of statistical methods that
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