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Goal

Students will be able to log on to shared 
remote infrastructure to perform 

analyses using both command-line 
(bash) and graphical interfaces 
(RStudio, Jupyter Notebook) 



Problem:
It is difficult to manage installation, updates, and 
maintenance of computational infrastructure for 

classes involving novice learners



Problem:
It is difficult to manage installation, updates, and 
maintenance of computational infrastructure for 

classes involving novice learners

computational resources are finite 
installation of necessary libraries and applications 
different environments for different assignments 

instructor access to help troubleshooting 
want isolated filesystems (e.g. chroot) 

scriptability



What is Docker?



What is Docker?

Dockerfile Docker image

Docker 
container

Docker 
containerText Binary

Run an image, 
get a container



How do I use Docker with 
classes?

Infrastructure: On-Campus Rack Server

Host Operating System: Ubuntu

Docker
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Infrastructure: On-Campus Rack Server

Host Operating System: Ubuntu

Docker
St

ud
en

t e
nv

iro
nm

en
t

St
ud

en
t e

nv
iro

nm
en

t

St
ud

en
t e

nv
iro

nm
en

t

St
ud

en
t e

nv
iro

nm
en

t

St
ud

en
t e

nv
iro

nm
en

t

St
ud

en
t e

nv
iro

nm
en

t

St
ud

en
t e

nv
iro

nm
en

t

St
ud

en
t e

nv
iro

nm
en

t

St
ud

en
t e

nv
iro

nm
en

t

Student laptop

Student laptop

…port 
8067

port 
8068

How do I use Docker with 
classes?



Infrastructure: On-Campus Rack Server

Host Operating System: Ubuntu
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Different 
environments for 

different assignments 
(sometimes)
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Infrastructure: On-Campus Rack Server

Host Operating System: Ubuntu
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Environments with 
more or less access to 

computational 
resources (sometimes)
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Infrastructure: On-Campus Rack Server

Host Operating System: Ubuntu
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Student laptop

Student laptop

…port 
8067

port 
8068

port 
8081

Shared read-only 
access to large 

genomics data on 
RAID (sometimes)

Big data 
directory

How do I use Docker with 
classes?



Keeping track of it all

Instructor ComputerTeaching Server

Edit and push 
Dockerfiles

Pull built 
images



Dockerfiles
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Dockerfiles



Keeping track of it all

Instructor ComputerTeaching Server

Edit and push 
Dockerfiles

Pull built 
images



Keeping track of it all

Teaching Server

Pull built 
images

Pre-built options

Rocker 
project



For R, Rocker is Awesome



For R, Rocker is Awesome

sudo	docker	run	-d	-p	8787:8787	-e	\	
			PASSWORD=<password>	--name	rstudio	\	
			rocker/rstudio



How do I explain it all to 
students?

C
C

-BY-SA Alan Levine



Questions?

Naupaka Zimmerman — @naupakaz — June 2019


