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

 

This week’s assignment uses Flink’s Table and Graph API for network analysis. 

10 Assignment 10 
• Deadline 07.07., 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 

10.1 Create and visualize the HPRD Network (10 points) 
Download the (tab-delimited) Human Protein Reference Database2. 

a. [5] Use the Flink Table API to read the downloaded file, convert and write the file to a CSV 
format that can be read by Gephi3. Describe how this was done and include the converted file in 
your report. 

b. [5] Visualize the network in Gephi and include a screenshot (or image export) in the report. 
Hint: use Gephi’s ForceAtlas layout function to get visually more appealing results.  

10.2 Perform Network Analysis – PageRank (15 points) 
a. [5] Use Flink (on the cluster) to perform a PageRank analysis using the HPRD data4.  
b. [5] Export a GDF5 file readable by Gephi that contains the network and node PageRanks as the 

node weights. Also include the Protein names as the node labels. 
c. [5] Load the network into Gephi and adjust the node size by their respective weight6. Visually 

inspect/analyze the network in Gephi and briefly discuss the result, i.e. which nodes got a high 
PageRank score and why. Include a network image in the report. 

10.3 OPTIONAL: Perform Network Analysis – Clustering (15 points) 
a. [5] Use Flink’s Gelly API (on the cluster) to perform a Community Detection analysis using the 

HPRD data.  
b. [5] Export a GDF file readable by Gephi that contains the network and node cluster (community) 

assignment as a node attribute. Also include the Protein names as the node labels. 
c. [5] Load the network into Gephi and color the nodes by their respective cluster assignment. 

Visually inspect/analyze the network in Gephi and briefly discuss the clustering result. Include a 
network image in the report. 

                                                           
1 https://tcga-
data.nci.nih.gov/tcga/tcgaCancerDetails.jsp?diseaseType=LUAD&diseaseName=Lung%20adenocarcinoma 
2 http://www.hprd.org/ 
3 http://gephi.github.io/users/supported-graph-formats/csv-format/ 
4 https://github.com/apache/flink/blob/master/flink-examples/flink-scala-
examples/src/main/scala/org/apache/flink/examples/scala/graph/PageRankBasic.scala 
5 http://gephi.github.io/users/supported-graph-formats/gdf-format/ 
6 http://stackoverflow.com/questions/23341226/set-node-weight 
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