
BioExcel Building Blocks 
(BioBB) and HPC
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Building Blocks Workflows Execution



3

• Biomolecular simulation workflows: 
e.g. MD, free energy, Virtual Screening

• Prepared for the pre-exascale: 
efficient use of thousands of cores in 
one single job:
Ø Highest number used: 40,000 cores
Ø Common use: ~2,000 cores

• Flexible and easy to adapt: custom 
biomolecular workflows 
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Fault tolerance

“Embarrassingly parallel” executions



How it works
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Workflow script

Python code
Building blocks

Loops / conditionals
Global log 

Output folders hierarchy

Workflow parameters

Steps Inputs / Outputs
Steps Dependencies

Steps Properties
Workflow inputs

Workflow parameters
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Example:

MD setup and 
run for a list of  

structures

Topology Generation

List of PDB 
Files

Energy Minimization

System Equilibration

MD Simulation

For each PDB
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Workflow Templates: Library

Free energy 
calculations with fast-

growth TI

Model + MD setup + 
run for a set of  

protein mutations 
MD setup + run for a 

list of  structures

Virtual Screening
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Workflow Launcher

# [Py]COMPSs release
module load COMPSs/2.6.4

# Singularity
module load singularity

# GROMACS 2019
module load gromacs/2019.1

enqueue_compss
--job_name=mds_pmx_covid
--num_nodes=8                           
--exec_time=2800 
--worker_in_master_cpus=48
--base_log_dir=$PWD                           
--qos=bsc_ls
wf.py --config wf.yaml

# BioExcel Building Blocks
module load ANACONDA/2019.10
module load biobb/covid_dev

# Specific Run Parameters 
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Workflow Launcher

# [Py]COMPSs release
module load COMPSs/2.6

# PCoCC
module load PCoCC

# GROMACS 2019
module load gromacs/2019.4

enqueue_compss
--job_name=mds_pmx_covid
--num_nodes=8                           
--exec_time=2800 
--worker_in_master_cpus=128
--base_log_dir=$PWD                           
--qos=bsc_ls
wf.py --config wf.yaml

# BioExcel Building Blocks
module load BioBB/2.6

# Specific Run Parameters 



Examples
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Efficient usage of  resources

nº nodes < nº executions

Protein-protein benchmark
200 HADDOCK executions

BSC MareNostrum 50 nodes (2400 cores)
1 execution x node
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https://github.com/bioexcel/biobb_hpc_workflows

https://github.com/bioexcel/biobb_hpc_workflows
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bscxxxxx@login1:~>/apps/BIOBB/workflows/MN4/md_launch.py -h
usage: md_launch.py [-h] -i INPUT_STRUCTURES [-s SYSTEM] [-f FORCE_FIELD]

[-bs BOX_SIZE] [-bt BOX_TYPE] [-c CONCENTRATION]
[-q QUEUE] [-t TIME] [-nn NUM_NODES] [-cv COMPSS_VERSION]
[-d] [-l MD_LENGTH] [-mpi MPI_NODES] [--base_dir BASE_DIR]
[-o OUTPUT_DIR] [-jn JOB_NAME] [-gl GROMACS_LIB]

Workflow to setup and run MD simulations for a set of PDB structures.

/apps/BIOBB/workflows/md_launch.py
-i structures.list
-l 100
-nn 16
-mpi 4
-o MDs
-q bsc_ls
-t 2800 
-jn biobb_mds

Structures.list file:
/home/bscxxxx/PDBs/str1.pdb
/home/bscxxxx/PDBs/str2.pdb
/home/bscxxxx/PDBs/str3.pdb
/home/bscxxxx/PDBs/str4.pdb
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/apps/BIOBB/workflows/MN4/md_launch.py

1. 13 MDs with Na ions – 4,992 cores (8 MareNostrum nodes x each MD)
2. 13 MDs with K ions – 4,992 cores (8 MareNostrum nodes x each MD)
3. 13 MDs with Na + K ions – 4,992 cores (8 MareNostrum nodes x each MD)

/apps/BIOBB/workflows/MN4/md_launch.py
-i structures.list
-q class_a
-nn 104 –mpi 8 
-jn miniABC –t 3800 –l 1000 
-o ~/miniABC/Na_MDs
-f amber99bsc1

parmBSC0 / parmBSC1

https://mmb.irbbarcelona.org/miniABC/

https://mmb.irbbarcelona.org/miniABC/
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http://mmb.irbbarcelona.org/biobb/

http://mmb.irbbarcelona.org/biobb/


Try it!
§ Openly available on BSC MareNostrum 4 supercomputer

1. module load python/3.6.1
2. /apps/BIOBB/workflows/md_launch.py
3. /apps/BIOBB/workflows/mdmut_launch.py
4. /apps/BIOBB/workflows/pmx_launch.py

§ European supercomputers:
§ MareNostrum 4 supercomputer (BSC – Spain)

§ Irene Rome (CEA – France)
§ Hawk (HLRS – Stuttgart)

§ If interested to try, contact
§ adam.hospital@irbbarcelona.org
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mailto:adam.hospital@irbbarcelona.org

