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Scientific software crisis?
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Help is at hand!
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Help is at hand!
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There are lots of recommendations in the 
literature about how to address this problem.

But they are spread over many papers, and only 
partially overlap.

Advice is useful, but action is better.
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What is Bionitio?

• A tool for starting new bioinformatics software 
projects following recommended best practices

• Supports 12 different programming languages
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What is Bionitio?

• One command starts a new bioinformatic project:

bionitio-boot.sh -n skynet -i python
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• One command starts a new bioinformatic project:

bionitio-boot.sh -n skynet -i python

What is Bionitio?
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choices: C, C++, C# , Clojure, Java, Javascript, 
Haskell, Perl 5, Python 3, R, Ruby, Rust

programming 
language
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What is Bionitio?

• The result is a functional software artefact:

1. working example of best practices

2. template for making new tools
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What does the new project do?
$ skynet -h

usage: skynet [-h] [--minlen N] [--version] [--log LOG_FILE]

               [FASTA_FILE [FASTA_FILE ...]]

Read one or more FASTA files, compute simple stats for each file

positional arguments:

  FASTA_FILE      Input FASTA files

optional arguments:

  -h, --help      show this help message and exit

  --minlen N      Minimum length sequence to include in stats (default 0)

  --version       show program's version number and exit

  --log LOG_FILE  record program progress in LOG_FILE
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What does the new project do?

$ skynet file1.fasta file2.fasta

FILENAME     NUMSEQ TOTAL  MIN AVG MAX

file1.fasta 1      237    237  237 237

file2.fasta 2      357    120  178 237
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Key features built into the template
• Command-line argument parsing

• Progress logging

• Defined exit status values

• Test suite

• Version number

• Software packaging and a Docker container

• Standard open source license

• Documentation

• Revision control with Git and (optionally) GitHub

• Wrapper for the Common Workflow Language
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Create a new project

• bionitio-boot.sh creates new projects

• It can be run from:

• Docker

• from GitHub, via curl, or downloaded manually
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Create a new project
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$ URL=https://git.io/bionitio-boot

$ curl -sSfL $URL | bash -s -- -i python -n skynet

Create a new project

!16



Bionitio

Contents of new project directory
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Contents of new project directory
Git repository (contents 
abbreviated for the sake 
of this slide)
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Contents of new project directory

Files for continuous 
integration testing with 
Travis CI
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Contents of new project directory

Support for a Docker 
container
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Contents of new project directory

A standard open source 
license. Defaults to MIT, 
but you can choose a 
different option with 
the -c flag.
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Contents of new project directory

User documentation 
explaining how to 
install and use the 
program.
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Contents of new project directory

Testing scripts and data
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Contents of new project directory

Python-specific 
installation scripts and 
data.
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Contents of new project directory

Source code
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Contents of new project directory

Support for the 
Common Workflow 
Language
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$ URL=https://git.io/bionitio-boot

$ curl -sSfL $URL | bash -s -- -i python -n skynet \

    -g cyberdyne \

-a 'Miles Bennett Dyson' \

-e 'miles@cyberdyne.com'

Automatically create a GitHub remote
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$ URL=https://git.io/bionitio-boot

$ curl -sSfL $URL | bash -s -- -i python -n skynet \

    -g cyberdyne \

-a 'Miles Bennett Dyson' \

-e 'miles@cyberdyne.com'

Automatically create a GitHub remote
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Same as before
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$ URL=https://git.io/bionitio-boot

$ curl -sSfL $URL | bash -s -- -i python -n skynet \

    -g cyberdyne \

-a 'Miles Bennett Dyson' \

-e 'miles@cyberdyne.com'

Automatically create a GitHub remote
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GitHub 
username, author 

name, email 
address
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Automatically create a GitHub remote

license is easy to 
find

README.md 
provides user 

documentation
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Integration with Travis CI
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Integration with Travis CI
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Modify the program to suit your own needs

• Once a new project has been created we expect users to modify 
it to suit their own purposes.

• This might involve rewriting large parts of the code, 
documentation and test suite.

• However, this can be done incrementally.

• The important point is that they are starting from a working 
project that already has batteries included.

• It is much easier and faster to modify an existing project than to 
start from scratch.
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Conclusion

• Bionitio takes a pragmatic approach to solving the 
scientific software crisis.

• We want to help bioinformaticians to develop good 
habits early on, and to use them all the time - even for 
small scripts.

• Bionitio both illustrates good practices and makes them 
easy to use.
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Conclusion

• We have also found that Bionitio is a good tool for 
training beginner and intermediate bioinformatics 
software developers
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More information

• https://github.com/
bionitio-team/bionitio
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