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Overview 



Challenge: 

Species... 

Experiments... Projects ... 
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Connect to  
annotation pipelines 

 

Plugin rich  
analysis tools 

Connect to  
 statistics 

Data models & Protocols 

Edit & trace your data 

Import/export 

find.investigation() 
102 downloaded 
 
obs<-find.observedvalue( 
43,920 downloaded 
 
#some calculation 
add.inferredvalue(res) 
36 added 
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Needed: 
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Model what is desired ... 

NextGenSeq 

Model 

Model 
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Describe      variation here! 



Model what is desired ... 

NextGenSeq 

Mutation database 

Model organisms 

Model 

Model 
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Autogenerate the software 

NextGenSeq 

Mutation database 

Model organisms 

Model in DSL Use generated software 

Animal Observatory 
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http://www.molgenis.org 
Swertz & Jansen (2007) Nature Reviews Genetics 8, 235-243 
Swertz, Dijkstra, vd Velde et al. (2010) BMC Bioinformatics 11(suppl 12):s12 
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Reuse the improvements 

NextGenSeq 

Mutation database 

Model organisms 

Model in DSL Use generated software 

Animal Observatory 

Generator 
 

repeat often 
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Swertz & Jansen (2007) Nature Reviews Genetics 8, 235-243 
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Demo 

http://www.molgenis.org/wiki/MolgenisDownload 
 
 



Example application 



Voedingsdagboek.nl 
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Voedingsdagboek.nl 

•  Model / lines of code 
•  db.xml / 100     lines 

•  ui.xml  /   25     lines 

•  Generate 
•  *.sql     / 1722   lines 

•  *.java   / 46639 lines 

•  5 custom plugins 
                / 3682    lines 

•  Use 

http://…!

1 : 400! 



Analysis of big data 



Challenge: big data and huge analyses 

•  Challenge 1 
•  Workflows with dozens of analysis scripts 

•  execute each script ~100x for different parameter values 

•  1000 – 10,000 scripts in total per workflow 

•  Challenge 2 
•  Running on high-performance computational infrastructures 

•  (Target) computer clusters, national GRID, … 

•  Different scheduling systems: PBS, … 

•  Different file management: SRM, … 

•  Different tool management: module system, … 

•  Challenge 3 
•  Monitoring execution, log files, data provenance 



Solution: Molgenis Compute – huge analyses straight from db 



Solution: Molgenis Compute – huge analyses straight from db 

•  Solution 1 
•  Input: Few files 

•  1 workflow.csv 

•  1 parameters.csv 

•  n scriptTemplates.sh 

•  Output: Generate 1000s of scripts 

•  Solution 2: transparent execution 
•  resource management 

•  data management 

•  tool management 

•  Solution 3 
•  Monitoring execution, log files, data provenance 

•  Scientist can focus on the analysis only 

compute 



Closing remarks 



All available as open source 

http://github.com/molgenis 
http://www.molgenis.org/ 
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Capture most variation in Life Sciences in one model 

•  Molgenis 
•  Model 
•  Generate 
•  Use 
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Questions? 

Summary 
•  Dynamic database 

•  Rich web GUI 

•  Interfaces for analysis 

•  Integrated large scale analyses 
Read more 
•  MOLGENIS: http://www.molgenis.org 

•  MOLGENIS Compute: http://www.molgenis.org/wiki/ComputeStart 

•  xQTL: http://www.xqtl.org 

•  Adamusiak et al (2011) BMC Bioinformatics  
•  Akker et al (2011) Human Mutation  
•  Arends et al (2010) Bioinformatics 26: 2990-2992 
•  Brandsma et al, Norsk Epidemiologi 2012 
•  Snoeks et al (2013) Nucleic Acids Res 
•  Swertz et al (2010) Genome Biology 9;11(3): R27. 
•  Smedley et al (2008) Briefings in bioinformatics 9(6):532-44. 
•  Swertz & Jansen (2007) Nature Reviews Genetics 8, 235-243 
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Thank you! 
Questions? 
m.dijkstra.work@gmail.com 



www.nlgenome.nl 
www.bbmri.nl 

 

Genomics Coordination Center, UMCG, Groningen 

•  Core facility of~15 programmers, postdocs and PhD students 
on a mission to research, develop and support high throughput 
life sciences with database and analysis e-infrastructures. 

Diagnostics & clinic 

Human and model organism research: genotype 2 phenotype 
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