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Toward effective software solutions
for big biology

To the Editor:

Leading scientists tell us that the problem of
large data and data integration, referred to
as ‘big data; is acute and hurting research.
Recently, Snijder et al.! suggested a culture
change in which scientists would aim

development that need to be resolved.
Biologists are not formally trained for
software engineering, so much of the
bioinformatics software available today has
been developed by PhD biologists in relative
isolation on the back of funded experimental
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News Feature | Published: 13 October 2010
Computational science:...Error
Zeeya Merali

Nature 467,775-777(2010) | Cite this article
119 Accesses | 112 Citations | 216 Altmetric | Metrics

...why scientific programming does not compute.




Bionitio

Help 1s at hand!
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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 -1 python
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What is Bionitio?

» One command starts a new bioinformatic project:

bionitio-boot.sh - -1 python

NEWAPTLO|CCIAmE
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What is Bionitio?

» One command starts a new bioinformatic project:

bionitio-boot.sh -n skynet -
PIOgraAmIImInG;
leinientiziue
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What is Bionitio?

» One command starts a new bioinformatic project:

bionitio-boot.sh -n skynet -
PIOgraAmIImInG;
leinientiziue
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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

10



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

11
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What does the new project do?

S skynet filel.fasta file2.fasta

FILENAMI

L]

NUMSEQ TOTAL MIN AVG MAX
filel.fasta 1 237 237 237 237
file2.fasta 2 357 120 178 237

12



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

13
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(reate a new project

- bionitio-boot.sh creates new projects

» It can be run from:

- Docker

- from GitHub, via curl, or downloaded manually

14
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(reate a new project

bionitio bootstrap script

bionitio project local s CHET
on GitHub | . o r computer account
1. choose
bionitio- | - I?r?guage d(el.g. 2. rename repository 3. push to user's
python python) an  clone to new project name GitHub account
the repository (€.g. newproj)
bionitio-c bionitio- : :
ﬁ python newproj ﬁ newproj
I I
v, N : J \ : y
I l
l [
I I
user can modify program user can enable
as needed and commit continuous integration
changes to GitHub testing with TravisCl

15
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(reate a new project

S URL=https://git.io/bionitio-boot

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

16
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Contents of new project directory

$ tree —a skynet
skynet

— .git

—— COMMIT_EDITMSG
— HEAD

... abbreviated ...

— .travis

—— install-dependencies.sh

—— unit-test.sh

— .travis.yml

Dockerfile

— LICENSE

—— README.md

—— functional_tests

— skynet-test.sh

— test_data

— empty_Tfile

— empty_file.expected

—— no_header

—— one_sequence. fasta

—— one_sequence.fasta.expected

— single_greater_than. fasta

— two_sequence. fasta

— two_sequence. fasta.expected
two_sequence. fasta.minlen_1000.expected
—— two_sequence.fasta.minlen_200.expected
— two_sequence. fasta.minlen_200.stdin.expected
requirements-dev. txt

— setup.py

— skynet

—— .gitignore

— __init__.py

— skynet.py

—— skynet_test.py

—— skynet.cwl
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Contents of new project directory

$ tree —a skynet

skynet . .

| gt Git repository (contents
—— COMMIT_EDITMSG .

 HEAD < abbreviated for the sake

abbreviated ... of this Slide)

— .travis

—— install-dependencies.sh

—— unit-test.sh

— .travis.yml

Dockerfile

— LICENSE

—— README.md

—— functional_tests

— skynet-test.sh

— test_data

— empty_Tfile

— empty_file.expected

—— no_header

—— one_sequence. fasta

—— one_sequence.fasta.expected

— single_greater_than. fasta

— two_sequence. fasta

— two_sequence. fasta.expected
two_sequence. fasta.minlen_1000.expected
—— two_sequence.fasta.minlen_200.expected
— two_sequence. fasta.minlen_200.stdin.expected
requirements-dev. txt

— setup.py

— skynet

— .gitignore

— __init__.py

— skynet.py

—— skynet_test.py

—— skynet.cwl
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Contents of new project directory

$ tree —a skynet

skynet

— .git

—— COMMIT_EDITMSG
—— HEAD

abbreviated ... ) .
 ETEEE Files for continuous

—— install-dependencies.sh . . . .
[ unit-test.sh < integration testing with

— .travis.yml .
Dockerfile Travis CI

— LICENSE

—— README.md

—— functional_tests

— skynet-test.sh

— test_data

— empty_Tfile

— empty_file.expected

—— no_header

—— one_sequence. fasta

—— one_sequence.fasta.expected

— single_greater_than. fasta

— two_sequence. fasta

— two_sequence. fasta.expected

two_sequence. fasta.minlen_1000.expected

—— two_sequence.fasta.minlen_200.expected

— two_sequence. fasta.minlen_200.stdin.expected

requirements-dev. txt

— setup.py

— skynet

— .gitignore

— __init__.py

— skynet.py

—— skynet_test.py

—— skynet.cwl
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Contents of new project directory

$ tree —a skynet

skynet
— .git
—— COMMIT_EDITMSG
—— HEAD
abbreviated ...
— .travis
—— install-dependencies.sh
— unit-test.sh
| . travis.yml Support for a Docker
Dockerfile < .
__ LICENSE container
—— README.md

—— functional_tests

— skynet-test.sh

— test_data

— empty_Tfile

— empty_file.expected

—— no_header

—— one_sequence. fasta

—— one_sequence.fasta.expected

— single_greater_than. fasta

— two_sequence. fasta

— two_sequence. fasta.expected
two_sequence. fasta.minlen_1000.expected
—— two_sequence.fasta.minlen_200.expected
— two_sequence. fasta.minlen_200.stdin.expected
requirements-dev. txt

— setup.py

— skynet

— .gitignore

— __init__.py

— skynet.py

—— skynet_test.py

—— skynet.cwl
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Contents of new project directory

$ tree —a skynet
skynet

— .git

—— COMMIT_EDITMSG
— HEAD

. abbreviated ...

— .travis

— install-dependencies.sh A standard open source
— unit-test.sh .
— .travis.yml license. Defaults to MIT,
Dockerfile
| LICENSE < but you can choose a
— README. md . . .
— functional_tests different option with
— skynet-test.sh
— test_data -
et date e the -c flag.
— empty_file.expected
—— no_header

—— one_sequence. fasta

—— one_sequence.fasta.expected

— single_greater_than. fasta

— two_sequence. fasta

— two_sequence. fasta.expected
two_sequence. fasta.minlen_1000.expected
—— two_sequence.fasta.minlen_200.expected
— two_sequence. fasta.minlen_200.stdin.expected
requirements-dev. txt

— setup.py

— skynet

— .gitignore

— __init__.py

— skynet.py

—— skynet_test.py

—— skynet.cwl
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Contents of new project directory

$ tree —a skynet
skynet

— .git

—— COMMIT_EDITMSG
— HEAD

abbreviated ...

— .travis

—— install-dependencies.sh
— unit-test.sh

— .travis.yml

Dockerfile

— LICENSE

—— README.md <
—— functional_tests

— skynet-test.sh

— test_data

— empty_Tfile

— empty_file.expected
—— no_header

—— one_sequence. fasta

—— one_sequence. fasta.
— single_greater_than
— two_sequence. fasta

— two_sequence. fasta.
two_sequence. fasta.
— two_sequence. fasta.
— two_sequence. fasta.
requirements-dev. txt

— setup.py

— skynet

— .gitignore

— __init__.py

— skynet.py

—— skynet_test.py

—— skynet.cwl

expected
. fasta

expected
minlen_1000.expected
minlen_200.expected
minlen_200.stdin.expected

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

$ tree —a skynet
skynet

— .git

— COMMIT_EDITMSG
—— HEAD

abbreviated ...

— .travis

—— install-dependencies.sh
—— unit-test.sh

— .travis.yml

Dockerfile

— LICENSE

—— README.md

— functional_tests

—— skynet-test.sh

— test_data

— empty_file

—— empty_file.expected
—— no_header

—— one_sequence. fasta . .
— one_sequence. fasta.expected < TeStlng SCI'IP’ES and data
—— single_greater_than.fasta

— two_sequence. fasta

— two_sequence. fasta.expected

two_sequence.fasta.minlen_1000.expected

—— two_sequence.fasta.minlen_200.expected

— two_sequence.fasta.minlen_200.stdin.expected

requirements—-dev. txt

— setup.py

— skynet

— .gitignore

— __init__.py

— skynet.py

—— skynet_test.py

—— skynet.cwl
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Contents of new project directory

$ tree —-a skynet
skynet

— .git

—— COMMIT_EDITMSG
—— HEAD

abbreviated ...

— .travis

—— install-dependencies.sh

—— unit-test.sh

— .travis.yml

Dockerfile

— LICENSE

—— README.md

—— functional_tests

— skynet-test.sh

— test_data

— empty_Tfile

— empty_file.expected

—— no_header

—— one_sequence. fasta

—— one_sequence.fasta.expected
— single_greater_than. fasta
— two_sequence. fasta

— two_sequence. fasta.expected
two_sequence. fasta.minlen_1000.expected

—— two_sequence.fasta.minlen_200.expected h . o
_— two_sequence. fasta.minlen_200.stdin.expected PYt On'SpeClﬁC
requirements—dev.txt . . .
| setup.py < installation scripts and
— skynet
— .gitignore data.
— __init__.py
— skynet.py

—— skynet_test.py
—— skynet.cwl
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Contents of new project directory

$ tree —-a skynet
skynet

— .git

—— COMMIT_EDITMSG
—— HEAD

... abbreviated ...

— .travis

—— install-dependencies.sh

—— unit-test.sh

— .travis.yml

Dockerfile

— LICENSE

—— README.md

—— functional_tests

— skynet-test.sh

— test_data

— empty_Tfile

— empty_file.expected

—— no_header

—— one_sequence. fasta

—— one_sequence.fasta.expected

— single_greater_than. fasta

— two_sequence. fasta

— two_sequence. fasta.expected
two_sequence. fasta.minlen_1000.expected
—— two_sequence.fasta.minlen_200.expected
— two_sequence. fasta.minlen_200.stdin.expected
requirements-dev. txt

— setup.py

— skynet

— .gitignore

— __init__.py < Source code
—— skynet.py

— skynet_test.py

—— skynet.cwl
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Contents of new project directory

$ tree —-a skynet
skynet

— .git

—— COMMIT_EDITMSG
—— HEAD

abbreviated ...

— .travis

—— install-dependencies.sh

—— unit-test.sh

— .travis.yml

Dockerfile

— LICENSE

—— README.md

—— functional_tests

— skynet-test.sh

— test_data

— empty_Tfile

— empty_file.expected

—— no_header

—— one_sequence. fasta

—— one_sequence.fasta.expected

— single_greater_than. fasta

— two_sequence. fasta

— two_sequence. fasta.expected
two_sequence. fasta.minlen_1000.expected
—— two_sequence.fasta.minlen_200.expected
— two_sequence. fasta.minlen_200.stdin.expected
requirements-dev. txt

— setup.py
— skynet
—Z .gitignore SUppOl‘t for the
— init__.
| EEynetTEypy Common Workflow

—— skynet_test.py
— skynet.cwl « Language
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Automatically create a GitHub remote

$ URL=https://git.io/bionitio-boot

$ curl -sSfL SURL | bash -s -- -i python -n skynet \
-g cyberdyne \
-a 'Miles Bennett Dyson' \

-e 'miles@cyberdyne.com’

27
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Automatically create a GitHub remote

-g cyberdyne \

-a 'Miles Bennett Dyson' \

-e 'miles@cyberdyne.com’
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Automatically create a GitHub remote

$ URL=https://git.io/bionitio-boot

$ curl -sSfL SURL | bash -s -- -i python -n skynet \
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Automatically create a GitHub remote

[ bjpop / skynet  @unwatch~ 1 estar 0 YRork 0

¢>Code  (Dlssues 0 Il Pullrequests 0  © Actions [l Projects 0  EEWiki @) Security [l Insights  £* Settings

No description, website, or topics provided. [ Edit ‘
Manage topics
D 1 commit ¥ 1branch (9 0 packages © O releases 42 0 contributors s MIT

l Branch: master v H New pull request ‘ Create new file ~ Upload files ’ Find file J

BIONITIO Initial commit of skynet; starting from bionitio (python) Latest commit 9362c@8 2 days ago

Il travis Initial commit of skynet; starting from bionitio (python) 2 days ago

I functional_tests Initial commit of skynet; starting from bionitio (python) 2 days ago

I skynet Initial commit of skynet; starting from bionitio (python 2 days ago
B .travis.yml Initial commit of skynet; s! 2 days ago
[E) Dockerfile mit of skynet; starting from bionitio (python) 2 days ago
[E) LICENSE Initial commit of skynet; starting from bionitio (python) 2 days ago
[E) README.md Initial commit of skynet; starting from bionitio (python) 2 days ago
[E) requirements-dev.txt Initial commit of skynet; starting from bionitio (python) 2 days ago

[E) setup.py Initial commit of skynet; starting from bionitio (python) 2 days ag
[E) skynet.cwl Initial commit of skynet; starting from bionitio (python)
README.md s

build funknown

Overview

This program reads one or more input FASTA files. For each file it computes a variety of statig#cs, and then prints a

summary of the statistics as output.

In the examples below, $ indicates the command line prompt.

Licence

This program is released as open source software under the terms of MIT License.

Installing

You can install skynet directly from the source code or build and run it from within Docker container.
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Integration with Travis Cl

Travis C| AboutUs  Blog  Status  Documentation  Help Sign in with GitHub

Test and Deploy with Confidence

Easily sync your projects with Travis Cl and you’ll be testing your code in minutes!

Sign Up

skynet 21 Settings

v

skynet %1 Settings
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Integration with Travis Cl

bjpop / skynet

Current  Branches  Build History  Pull Requests

« master Trivial change

o- Commit 62940ff 7
L Compare 72fd5fb. .62940ff (7

1 Branchmaster 2

@ Bernie Pope

& </> Python:3.5
1 AMD64

More options —

-o- #1 passed (> Restart build

(*y Ran for 1 min 49 sec

7] 3 minutes ago
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Modity 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

GigaScience, 8, 2019, 1-10
. (GIgA)n doi: 1(?.1093 gigascience/giz109
(0):670):3)) ClENﬁq—\ E Technical Note

TECHNICAL NOTE
Bionitio: demonstrating and facilitating best practices
for bioinformatics command-line software

Peter Georgeson (32, Anna Syme ©13.', Clare Sloggett!, Jessica Chung?,
Harriet Dashnow 45, Michael Milton ©1¢, Andrew Lonsdale %7,
David Powell?, Torsten Seemann ©1° and Bernard Pope (91210

- |

- https:/ / github.com/

bionitio-team / bionitio

@ github.com/bionitio-team

O Pull requests Issues Marketplace Explore

Bionitio Team
‘&/' Demonstrating best practices for bioinformatics command line tools

bionitio @ Melbourne, Australia

_—

EJRepositories 16 Packages People 10 Teams Projects Settings
Pinned repositories

E] bionitio
Demonstrating best practices for bioinformatics
command line tools

Shell %60 ¥17
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