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Containers for shipping

Multiplicity of

Multiplicity of Goods

methods for
transporting/storing

A standard container that is
loaded with virtually any
goods, and stays sealed until
it reaches final delivery.
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...in between, can be loaded and
unloaded, stacked, transported
efficiently over long distances,
and transferred from one mode
of transport to another
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https:/ / pointful.github.io / docker-intro/# /6




Containers for code

Multiplicity of Stacks

Multiplicity of

hardware
environments

e Static website  ®® UserDB g¢ Web frontend :‘ Queue

An engine that enables any
payload to be encapsulated
as a lightweight, portable,
self-sufficient container...
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Development QA server Customer Data Public Cloud
VM Center

consistently on virtually any
hardware platform

“‘ Analytics DB
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...that can be manipulated using
standard operations and run
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Production Contributor’s
Cluster laptop

https:/ /pointful.github.io /docker-intro/# /7



https://pointful.github.io/docker-intro/#/7

Containers vs VMs

Containerized Applications Virtual Machine | | Virtual Machine | | Virtual Machine
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Hypervisor

Infrastructure

Infrastructure

https:/ / www.docker.com / resources / what-container/



Containers

“ Standard: Follows industry standard - portable

* Lightweight: Containers share the machine’s OS
system kernel and therefore do not require an OS per
application, driving higher server efficiencies and
reducing server and licensing costs

“ Secure: Applications are safer in containers



Containers

* Containers to Build, Share and Run your applications

* Package Software into Standardized Units for
Development, Shipment and Deployment

+ Containers can be used in two flavours:

* One for each software/tool in the pipeline

* Or one for the entire pipeline



+ Better use of hardware resources®*

Docker vs Singularity

* Docker available for multiple OSs

dcer

* HPCs preter singularity

“ No root level access s

“ Easier use of job schedulers* '\

Easy to build singularity images directly from docker images



Sharing containers

Container Engine
<
> > I

Registry / Hub Images
: a2 Static, Persisted
A Registry Stores many static images Container Image

Container

Image-instance running
an app process

1

Container Engine
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Dockerfile Images
all commands to Static, Persisted
assemble an image Container Image

Container

Image-instance running
an app process in same system

%dockerhub https:/ /hub.docker.com/




Advantages

“ Reproducibility

+ Portable/Shareable

+ Version control

+ Avoid install conflicts

Disadvantages - probably none!



More information online

+ Intro to docker (a bit detailed):

« https:/ / pointful.github.io / docker-intro /

“ If you want to try it yourself:

« https:/ /docker-curriculum.com /

* Where to find (and share) containers?

< https: / /hub.docker.com /

l&kdocker


https://pointful.github.io/docker-intro/
https://docker-curriculum.com/
https://hub.docker.com/

Dockertile

FROM ubuntu

# FPix location and time
EN NG -G R I O AT =0 TE =8
ENYV PATH /opt/conda/bin:SPATH

# Update Ubuntu
# Install Java and Perl - requried by FASTQC
RUN apt-get update --fix-missing && \
et gelr dingt ot e age it iR 0 6 &
apt-get install -y default-jre perl && \
apt-get clean && \
eI e B e ave e il IO o e /o e s

# Download,; unzip. and . add te path = FASTOE
RUN “wge b it eps s/ W  DEOF ROENAE re S baleahan., Je A0k forosec S/ rastec )
fa-toe 2020l Tae et
U7 Po T chsteaics sl R e sy 1o
ENV PATH /FastQC:SPATH
CMD ool ol Serisiar



Running containers

B0 B D. THF: BPOCKER TTMAGE ANDP--PUSH AT TO THE DOCKER HUB
o eiehicis DOCKER_DEFAULT_PLATFORM=1inux/amd64

deeleck burlidece - factgesvl —F Dockerfilc

dloekets Foer fosbac vl arvindsiindaram/ifa st ge il

dockerspash arvifideundaram/ Fastgec v

i PUL L DOCKER TMAGE: ERONM -DOCKER -HUR: AND- CRELTE: 2o STNGUEARTETEY
IMAGE

Singuldretey pLlltoraseqge el e doeker s/ e v itk nta e/ basegc s vl

singuileribyexee =—=bind  ORWEAweo R ralstie ol odch


docker://arvindsundaram/fastqc:v1

