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Workflow management
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• Workflow management is the discipline of creating, documenting, 
monitoring and improving upon the series of steps, or workflow, that is 
required to complete a specific task.



Bioinformatic workflow management
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Bioinformatic workflow management
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• Reusability and Reproducibility
• Parallelization and Scale
• Error solving / debuging 



Bioinformatic workflow managers
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Common Workflow Language (CWL)
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• Pushed by EU projects
• Not big grassroots community
• Scripts in .yaml format



Galaxy project
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• Workflow manager with GUI
• Biologists can do their own analysis ???
• It can work - EMBL



Nextflow
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• Great deployability
• Great existing workflow repository



Snakemake
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• make + python = Snakemake  



Snakemake
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rule VC:    
  

rule bcl_to_fastq:    
  

rule results_report:    
  

rule alignment:    
  

rule CNV:    
  

rule primer_trimming:    
  input:  fastq="{run_name}/raw_fastq/{sample}.fastq"    
  output: fastq="{run_name}/trimmed/{sample}.trimmed.fastq"    
  shell: ”cutadapt {input.fastq} > {output.fastq}"



Snakemake
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wildcards – filled 
during run

rule header

rule body variables 
defined in 
header

rule primer_trimming:    
  input:  fastq="{run_name}/raw_fastq/{sample}.fastq"    
  output: fastq="{run_name}/trimmed/{sample}.trimmed.fastq"    
  shell: ”cutadapt {input.fastq} > {output.fastq}"



Snakemake
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rule VC:    
  

rule bcl_to_fastq:    
  

rule results_report:
  input: vcf = "{run_name}/VC/{sample}.vcf"  
         cnv = "{run_name}/CNV/{sample}.CNV.tsv"
  

rule alignment:    
  

rule CNV:
 output: "{run_name}/CNV/{sample}.CNV.tsv"
  
  

config_file.json 

rule primer_trimming:    
  input:  fastq="{run_name}/raw_fastq/{sample}.fastq"    
  output: fastq="{run_name}/trimmed/{sample}.trimmed.fastq"    
  shell: ”cutadapt {input.fastq} > {output.fastq}"



Snakemake
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► Simple shell script

► Combine languages

► Wrap it in separate script

► Separation of logic and functionality

► Organization

► Re-usability

shell: ”mv –R {input} {output}”

run: 
if {params.cluster} is TRUE: 
  R(”cutree(hclust({input}),h = 7)”)
else:
  shell(”mv –R {input} {output}”)

script: “my_script.py”

shell 

R 

python 



Snakemake - running
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• Nice logs and error reporting



Bioinformatic workflow managers
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Reproducibility
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ISMB 2016 - 47 open-access publications:

• Now it is much better



Conda / Anaconda / Bioconda
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Bioconda is a distribution of bioinformatics software realized as a channel 
for the versatile Conda package manager.



Conda
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CONDA enviroment

Docker image

Virtual machine

Independence
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Conda
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• Easy installation and management
• Instalation recepies:

• Isolated environments:

conda install vardict
conda update vardict
conda remove vardict
conda env create -f myenv.yaml -n myenv  

channels: 
 - conda-forge 
 - defaults
dependencies: 
 - pandas ==0.20.3 
 - statsmodels ==0.8.0 
 - r-dplyr ==0.7.0 
 - r-base ==3.4.1 



Conda
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• Cheat sheet
‒ https://docs.conda.io/projects/conda/en/4.6.0/_downloads/52a95608c49671267e40c689e0b

c00ca/conda-cheatsheet.pdf

• Google it
‒ conda [bioinformatics tool name]

https://docs.conda.io/projects/conda/en/4.6.0/_downloads/52a95608c49671267e40c689e0bc00ca/conda-cheatsheet.pdf
https://docs.conda.io/projects/conda/en/4.6.0/_downloads/52a95608c49671267e40c689e0bc00ca/conda-cheatsheet.pdf


Computational resources and execution
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• Snakemake is quite flexible in cluster execution
• https://snakemake.readthedocs.io/en/stable/executing/cloud.html
• ! Nothing works as advertise J

https://snakemake.readthedocs.io/en/stable/executing/cloud.html


Computational resources and execution
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Computational resources and execution
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HPC

https://rancher.cloud.e-infra.cz/



Computational resources and execution
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HPC

https://rancher.cloud.e-infra.cz/
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De-multiplexing
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De-multiplexing
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Primary data – fastq file
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Fastq format - quality 
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• Fastq - q stands for quality – coded as phred score

		Q = −10⋅log10P

Quality Error probability

5 31%

10 10%

20 1%

30 0.1%

• What the machine things is the quality 
• Only account for sequencing errors
• Very good for early problem detection

CFFFFEFFGCEEGECFGGGGAFF87@E:++6C<++3:,8,33,,:,,,:,,:,,,



Fastq – quality control 
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• How can we summarize this? 
• What QC can be done?

 



FastQC Report
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Fastq – quality control 
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• Fastqc - tool
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