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Course overview
● One day introduction course

● Using containers – Containers, such as Docker and 

Singularity.

● Workflow languages (Nextflow DSL2) – workflow 

managers, like NextFlow, provide a framework for 

running analyses. 

● GNU/Linux command-line - All other concepts depend 

on using the command-line.

● Work in pairs (or small groups) on a cloud virtual 

machine provided by CLIMB-BIG DATA (QIB)
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Course prerequisites and outcomes
● You will need a basic understanding of 

navigating the GNU/Linux command line. 

You should be able to use commands 

such as cd, ls cat, grep.

● You will need a basic understanding of 

microbial genomics.

● You will need a stable internet connection 

and a web browser

● You will need a Two-factor authentication 

(2FA) application. 

● You will learn about how bioinformaticians 

organise their data and analysis. 

● You will learn how to deploy bioinformatics 

software through Linux containers. 

● You will be introduced to chaining  

bioinformatics software to run in a “pipeline” 

via NextFlow and Snakemake.

● You will be introduced to writing your own 

workflows using existing NextFlow modules.

● You will learn how to use these frameworks to 

run regular bioinformatics analyses.

See discord 

#learning-linux
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CLIMB-BIG-DATA

Graphic Processing Units

Enhanced storage

Tools for enhanced sharing of software 
and data

7 academic partners: Birmingham, 
Cardiff, Swansea, Warwick, QIB, 
Leicester, Bath, LSHTM

Data security, even for 
clinical applications

Research Software Engineers

Integration with external 
facilities

Cloud Environment with root access to Virtual Machines with pre-installed 
Operating System and software. 
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How to apply for an account (free-tier)
● https://www.climb.ac.uk/ 
● https://bryn.climb.ac.uk/user/register/

A member of the CLIMB team will verify the 
application before granting access to the 
infrastructure

Primary users:
“Those with salaried positions in UK academic institutions, 
government agencies or healthcare systems who have the 
status of independent researchers and/or team leaders.”

https://www.climb.ac.uk/
https://bryn.climb.ac.uk/user/register/
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How to apply for an account (paid-tier)
Intensive and sustained use of CLIMB-BIG-DATA:
▪ 1% - 2% of grant budget
▪ £10/week per training VM
▪ £1,000/week for Research Software Engineer
▪ Training events (fee to attend)
▪ PhD student subscriptions available
▪ Personalised quotations available (email climb-big-data@quadram.ac.uk)

mailto:climb-big-data@quadram.ac.uk
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Meet your course coordinators

Anna Price 

Nabil-Fareed Alikhan

Andrea Telatin 

Robert Petit III

Lisa MarchiorettoMavis 
Foster-Nyarko

Thanh Le Viet

So where you  are dialling 

in from ?  Where are you 

based? Let us know (in 

discord 

#modern-bioinformatics) 
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Virtual platforms for the course
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Discord and Zoom 
● Orientation session - You should already have access to both platforms
● Keep discussion and questions on Discord (Avoid Zoom chat). Don’t be shy: 

ask questions!
● Moderators will take your questions and ask them during lecture sessions 
● Be respectful
● Talks will be recorded 
● Material will be made available online 
● Contact coordinators for any issues 
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Discord
Voice over IP, instant messaging platform - A mix of IRC, chat room, Skype

Channels
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CLIMB BIG DATA - Virtual machines
● Orientation session - Coordinators should be assigning you into groups
● You should have the “Access QIB Cloud User Guide” document 
● How to access:

○ Sign-in
○ 2FA
○ Screenshare
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CLIMB BIG DATA - 2FA

For the first time you log on to the service, you will be 
asked to enrol the second authentication factor (2FA) for 
your account. You need to have a 2FA client installed on 
your phone or computer for enrollment. We recommend 
Authy [https://authy.com/download/], this app is 
available on iOS, Android, macOS, Windows, and Linux.

https://authy.com/download/
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CLIMB BIG DATA - Configuration and screen sharing

Remember you are sharing: Make your own directory for 
your work in the home directory
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Questions?

All set?
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Nabil-Fareed Alikhan

How does a modern bioinformatician 
organise their work?

@happy_khan
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Agenda
● Background, motivation & theory - while everyone settles!
● Data management for genomics
● Our data cascades through multiple stages
● Our analysis should be reproducible
● Our analysis is iterative
● Containers and workflows fit into your projects
● What is a “container” and why should I use it
● What is a “workflow language” and why should I use it
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This course is actually about data management

● Who decides how the data will be used? 
● How do we secure our data?
● How do we use our data ethically (e.g. privacy)?
● How can I know how data was generated (software versions, database versions)? 

Tell us (in discord #modern-bioinformatics) about a situation where you have had to deal with data 
management
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Our data cascades through multiple stages

SEQUENCE
DATA
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Your published resultsYour raw results data

Our results should be reproducible from primary data 

Sequencing 
data

Contextual data

Analysis 
Software

Genome 
assemblies

Visualisation 
tools/scripts

Read mapping

Genotyping

Many more!

Workflow
Software

Document 
preparation

Figures

Tables

Manuscript

Data 
sharing

Primary data
Secondary data Tertiary data
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Your published 
results

Your raw results data

Analysis 
SoftwareVisualisation 

tools/scripts

Workflow
SoftwareDocument 

preparation

Primary data

Secondary data

Tertiary data

The bioinformatics ouroboros 

Microbial genomics is 
iterative!

Sequencing 
data & metadata

Why do you want to learn 

about workflow 

languages and containers 

(reply in discord 

#modern-bioinformatics) 
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Your published results

Your raw results data

Containers and workflows fit into your projects

Sequencing 
data

Contextual 
data

Analysis 
Software

Genome 
assemblies

Visualisation 
tools/scripts

Read mapping

Genotyping

Many more!

Workflow
Software

Document 
preparation

Figures

Tables

Manuscript

Data sharing

Primary data

Secondary data

Tertiary data

PICK ONE PICK ONE 
(FOR DEPLOYMENT)
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What is a “container” and what is it for
Software development/deployment

● See: “Docker”
● Testing & continuous integration
● Web application
● Fragile applications
● Pipelines (dependencies)

Bioinformatics software is 
fragile and regularly updated

Doesn’t work well with:

● graphical/GUI applications
● CLI tools that heavily use the filesystem
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“Containerisation” vs “virtualisation” The infrastructure can be 
anything
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Docker vs Singularity

● Software development/deployment

● Daemon 

● User interface is easier 

● Best on your own VM/laptop/desktop

● Specifically HPC

● Newer -> unpolished

● Works on VM/laptop/desktop/HPC

● Can convert Docker to Singularity
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What is a “workflow language”
● UNIX philosophy and 

“pipes” 
● Orchestration
● Hides file management
● Handles queues and 

parallelization
● The “glue” between 

software

samtools view -h in.bam | grep -v "\<RG:Z:ERR00001\>" | samtools view -bS - > out.bam 
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Why should I use a workflow language? 

CAN

● Version tracking

● Portability

● Reproducibility

● Scaling up and out

● Checkpoints - “Resume”

CANT

● Replicability

● Interpretation

● Save time - zero sum 

game
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Schedule


