
Analyse von großen Datensätzen in den Lebenswissenschaften - SS15 
Tim Conrad & Christof Schütte 

 

This week’s assignment introduces the Flink Machine Learning API and data analysis. 

8 Assignment 8 
• Deadline 23.06., 23:59 
• All source-code(s), result and intermediate files and a description file need to be sent as ONE 

zip-file through the Slack platform as personal message to Tim Conrad) 
• We recommend using the TCGA LUAD data-set1 

8.1 Simple regression (10 points) 
a. [2] Use your favorite scripting / programming language to create a simple data-set of n x,y value 

pairs, where y is linearly dependent on x. n should be: 100, 1.000, 1.000.000. Don’t forget to add 
some small error to each x. 

b. [4] Create a linear regression model using 70% of the created data to train the model (training 
set) and 30% for validation (test set). 

c. [4] Report about: (i) the used model (model parameters including error model) for data creation, 
(ii) the model quality w.r.t. prediction of the test-set values (e.g. relative and absolute errors) 
and (iii) the time needed to compute the regression model for each n. 

8.2 Simple regression using Flink (10 points) 
a. Use Flink (on the cluster) to train and test a regression model using the same data (test and 

training set) as before, using FlinkML2.  
b. Report about the used model (model parameters including error model) for data creation, the 

model quality w.r.t. prediction of the test-set values (e.g. relative and absolute errors) and the 
time needed to compute the regression model. 

8.3 Train a regression model using the Flink cluster based on clinical data (20 points)  
a. Build a regression model (linear or using PolynomialFeatures) to determine important 

clinical parameters (e.g. age, number of smoker years, etc.) to predict cancer stage. You might 
want to recode the cancer stage. 

b. Document your Scala code such that it describes what you have done. 
c. Report about the resulting model, i.e. the important parameters according to weight. 

8.4 Train a regression model using the Flink cluster based on genomic data (20 points) 
a. Build a regression model to find genes (transcription levels) which are related to the cancer 

stage, i.e. to predict the cancer stage. 
Hint: you will need to join together the genomic and clinical data using the TableAPI. 

b. Document and report as before. 

1 https://tcga-
data.nci.nih.gov/tcga/tcgaCancerDetails.jsp?diseaseType=LUAD&diseaseName=Lung%20adenocarcinoma 
2 http://ci.apache.org/projects/flink/flink-docs-master/libs/ml/ 
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