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NERC EOS Bio-Linux 

 NERC 

 Natural Environment 
Research Council 
(UK) 

 EOS 

 NERC Environmental 
'Omics Synthesis 
Centre 

 NEBC 

 NERC Envirnomental 
Bioinformatics Centre 

http://environmentalomics.org/bio-linux/ 



http://environmentalomics.org/ 



http://environmentalomics.org/bio-linux/ 



Bio-Linux contains over 250 
software packages   



2006 Nature Biotechnology 24 (7). Nature Publishing Group: 801–3. 



Origins of Bio-Linux 

 NERC requirements 

 Software platform to support the diverse 
bioinformatics used in research they fund 

 Cost-effective alternative to proprietary 
bioinformatics software 

 Used by biologists to analyse their own data 

 Freely available bioinformatics software 

 Packaged, tested and documented 



2005, Issue 46, Linux User and Developer 



Bio-Linux is FLOSS 

 

 Free - as in beer 

 Libre - as in speech 

 Open 

 Source 

 Software 



Does FLOSS matter? 

 Yes! 

 Free software is 

software that gives 

you the user the 

freedom to share, 

study and modify it. 

We call this free 

software because the 

user is free 



Why does this matter for 
bioinformatics? 

 

 Intellectual freedom is 
important in biology 

 Share software with 
other people legally 

 Develop new versions 
of old software legally 





Bio-Linux training and support 

 Bioinformatics 'core' services 

 Typically overstretched and under-resourced 

 Better to teach biologists about bioinformatics 

 Biologists are advised how to analyse their data 

 Biologists better understand their own analysis 

 Training environment 

 Based on guided self-study 

 Workshop or training course 

 



 2012 IEEE 12th International Conference on Bioinformatics & Bioengineering (BIBE), 578–82. IEEE. 



Bio-Linux 'live' DVD 

 SystemImager 

 Used by NEBC for Bio-Linux network installation 

 Difficult to use on slow/unreliable (2GB download) 

 BioKnoppix 

 Developed from Knoppix Debian 'live' DVD 

 Difficult to customise and impossible to upgrade 

 Zen Linux 

 Knoppix derivative Debian 'live' DVD 

 Easy to customise and upgrade 
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Data sharing 

 Data sharing 

 What is possible? 

 What needs to be 

improved? 

 Manage expectations 

 Network latency 

 Storage capacity 



2012 Nature Genetics 44 (2), 121–26. 



Bio-Linux + Ubuntu 'biobuntu' 

 NEBC (UK) Bio-Linux4 (Debian “Sarge”) 

 NERC Environmental Bioinformatics Centre 

 Ubuntu 6.06.1 LTS operating system 

 Open source software based on Debian Linux  

= + 













Genome Research 19 (6): 1117–23. 



ABySS assember based on make 

 Assembly By Short 
Sequences 

 de novo, parallel, 
paired-end sequence 
assembler 

 AbySS pipeline is 
implemented as an 
executable 'Makefile' 



make bioinformatics easier! 

 GNU 'make' 

 Unix + GNU/Linux 

 Software utility 

 Builds projects 

 According to rules 

 File dependencies 

 Concurrent workflow 





“hyb” - an executable Makefile 

 Named “hyb” to avoid confusion with wet-lab 
CLASH 

 GNU “make” 

 Machine reasoning  

 Makefile contains rules 

target: dependencies 

actions 

 Orchestration 

 Target independence allows concurrency 

 Avoids unnecessary re-analysis of results 
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So, how do we run Bio-Linux? 



Boot the Bio-Linux USB-stick 

 Try Bio-Linux out on 
your own laptop 

 FLOSS platform for 
bioinformatics work 

 Contact Tony Travis 
to obtain a Bio-Linux 
USB-stick at BLSW 

tony.travis@minke-informatics.co.uk 



Run Bio-Linux under Windows 

 Virtual Machine 

 Windows host 

 Bio-Linux guest 

 Bio-Linux OVA 

 Hypervisor neutral 

 Vmware 

 VirtualBox 



Download the Bio-Linux OVA file 
http://environmentalomics.org/bio-linux-download/ 



Import into Vmware or VirtualBox 
Run Bio-Linux under Microsoft Windows 



Use a Bio-Linux terminal server 
Connect to a remote MATE desktop using “x2go” 



 Ubuntu 14.04 LTS 

 2@Opteron 6128 

 16 cores 

 128GiB RAM 

 18TB disk space 

 2TB system 

 8TB user 

 8TB backup 

 Bio-Linux 8.0.7 

Bio-Linux terminal server 

wildcat 

Beware! 









Conclusions 

 Bio-Linux is useful for reproducible research 

 Common platform with well-defined environment 

 Biologists get better insight into their data by 
doing their own bioinformatics 

 Bioinformaticians can be more effective by 
training and supporting biologists 

 Peer role for more advanced research projects 

 Intellectual freedom really does matter 

 How you use your computer is part of that 
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