
Common Course 
Containers







25% of CS courses provide containers

Course Dev environment

CSCI 0300 (Computer Systems) Docker Container

CSCI 1670 (Operating Systems) Podman/Docker Container

CSCI 1660 (Computer Security) Docker Container

CSCI 1680 (Computer Networks) Docker Container

CSCI 1270 (Database Management Systems) Docker Container

CSCI 1515 (Applied Cryptography) Codespaces, Docker Container

CSCI 0220 (Discrete Structures and Probability) Codespaces, Docker Container

CSCI 1260 (Compilers) Codespaces, Docker Container

CSCI 1810 (Computational Molecular Biology) Docker Container

CSCI 1951Y (Computer Architecture) Docker Container

CSCI 1675 (High-Performance Network Systems) Docker Container



Containers across CS courses are already very similar.



Course Dev environment OS Version

CSCI 0300 (Computer Systems) Docker Container
ubuntu:noble
ubuntu:jammy (Podmanfile)

CSCI 1670 (Operating Systems) Podman/Docker Container debian:12.2

CSCI 1660 (Computer Security) Docker Container ubuntu:jammy

CSCI 1680 (Computer 
Networks)

Docker Container ubuntu:jammy

CSCI 1270 (Database 
Management Systems)

Docker Container ubuntu:jammy

CSCI 1515 (Applied 
Cryptography)

Codespaces, Docker Container ubuntu:focal

CSCI 0220 (Discrete Structures 
and Probability)

Codespaces, Docker Container ubuntu:jammy

CSCI 1260 (Compilers) Codespaces, Docker Container debian:stable

CSCI 1810 (Computational 
Molecular Biology)

Docker Container ubuntu:noble

CSCI 1951Y (Computer 
Architecture)

Docker Container ubuntu:jammy

CSCI 1675 (High-Performance 
Network Systems)

Docker Container n/a



Course Dev environment OS Version

CSCI 0300 (Computer Systems) Docker Container
ubuntu:noble
ubuntu:jammy (Podmanfile)

CSCI 1670 (Operating Systems) Podman/Docker Container debian:12.2

CSCI 1660 (Computer Security) Docker Container ubuntu:jammy

CSCI 1680 (Computer 
Networks)

Docker Container ubuntu:jammy

CSCI 1270 (Database 
Management Systems)

Docker Container ubuntu:jammy

CSCI 1515 (Applied 
Cryptography)

Codespaces, Docker Container ubuntu:focal

CSCI 0220 (Discrete Structures 
and Probability)

Codespaces, Docker Container ubuntu:jammy

CSCI 1260 (Compilers) Codespaces, Docker Container debian:stable

CSCI 1810 (Computational 
Molecular Biology)

Docker Container ubuntu:noble

CSCI 1951Y (Computer 
Architecture)

Docker Container ubuntu:jammy

CSCI 1675 (High-Performance 
Network Systems)

Docker Container n/a

Majority of courses 
use Ubuntu…



Course Dev environment OS Version

CSCI 0300 (Computer Systems) Docker Container
ubuntu:noble
ubuntu:jammy (Podmanfile)

CSCI 1670 (Operating Systems) Podman/Docker Container debian:12.2

CSCI 1660 (Computer Security) Docker Container ubuntu:jammy

CSCI 1680 (Computer 
Networks)

Docker Container ubuntu:jammy

CSCI 1270 (Database 
Management Systems)

Docker Container ubuntu:jammy

CSCI 1515 (Applied 
Cryptography)

Codespaces, Docker Container ubuntu:focal

CSCI 0220 (Discrete Structures 
and Probability)

Codespaces, Docker Container ubuntu:jammy

CSCI 1260 (Compilers) Codespaces, Docker Container debian:stable

CSCI 1810 (Computational 
Molecular Biology)

Docker Container ubuntu:noble

CSCI 1951Y (Computer 
Architecture)

Docker Container ubuntu:jammy

CSCI 1675 (High-Performance 
Network Systems)

Docker Container n/a

… or a compatible 
version of Debian



Course Dev environment OS Version

CSCI 0300 (Computer Systems) Docker Container
ubuntu:noble
ubuntu:jammy (Podmanfile)

CSCI 1670 (Operating Systems) Podman/Docker Container debian:12.2

CSCI 1660 (Computer Security) Docker Container ubuntu:jammy

CSCI 1680 (Computer 
Networks)

Docker Container ubuntu:jammy

CSCI 1270 (Database 
Management Systems)

Docker Container ubuntu:jammy

CSCI 1515 (Applied 
Cryptography)

Codespaces, Docker Container ubuntu:focal

CSCI 0220 (Discrete Structures 
and Probability)

Codespaces, Docker Container ubuntu:jammy

CSCI 1260 (Compilers) Codespaces, Docker Container debian:stable

CSCI 1810 (Computational 
Molecular Biology)

Docker Container ubuntu:noble

CSCI 1951Y (Computer 
Architecture)

Docker Container ubuntu:jammy

CSCI 1675 (High-Performance 
Network Systems)

Docker Container n/a

Systems courses 
already use a similar 
setup…



Course Dev environment OS Version

CSCI 0300 (Computer Systems) Docker Container
ubuntu:noble
ubuntu:jammy (Podmanfile)

CSCI 1670 (Operating Systems) Podman/Docker Container debian:12.2

CSCI 1660 (Computer Security) Docker Container ubuntu:jammy

CSCI 1680 (Computer 
Networks)

Docker Container ubuntu:jammy

CSCI 1270 (Database 
Management Systems)

Docker Container ubuntu:jammy

CSCI 1515 (Applied 
Cryptography)

Codespaces, Docker Container ubuntu:focal

CSCI 0220 (Discrete Structures 
and Probability)

Codespaces, Docker Container ubuntu:jammy

CSCI 1260 (Compilers) Codespaces, Docker Container debian:stable

CSCI 1810 (Computational 
Molecular Biology)

Docker Container ubuntu:noble

CSCI 1951Y (Computer 
Architecture)

Docker Container ubuntu:jammy

CSCI 1675 (High-Performance 
Network Systems)

Docker Container n/a

… which has been 
adopted by courses 
like 1515 and 1270



There are a lot of courses that use containers, but…

1. Setting up takes a long time
2. Technical limitations with running multiple containers
3. Containers can take a lot of storage
4. Students often need additional support with containers



1. Setting up takes a long time



1. Setting up takes a long time

Course #1

1. Install Docker or Podman
2. Clone course repository
3. Download image
4. Run container
5. Set up text editor
6. Set up git credentials

Course #2

1.
2. Clone course repository
3. Download image
4. Run container
5. Set up text editor
6. Set up git credentials

Course #3

1.
2. Clone course repository
3. Download image
4. Run container
5. Set up text editor
6. Set up git credentials



1. Setting up takes a long time

Course #1

1. Install Docker or Podman
2. Clone course repository
3. Download image
4. Run container
5. Set up text editor
6. Set up git credentials

Course #2

1.
2.
3.
4. Run container
5. Clone course repository
6. Download packages

Course #3

1.
2.
3.
4. Run container
5. Clone course repository
6. Download packages



2. Technical limitations with running multiple containers

0300 container

Port 
5000

1515 container



3. Containers can take a lot of storage 

CSCI 0300 
Image

4 GB

CSCI 0300 
Container

32 kB



3. Containers can take a lot of storage 

CSCI 0300 
Image

4 GB

CSCI 1670 
Image

4 GB

CSCI 1515 
Image

4 GB

CSCI 1680 
Image

4 GB

CSCI 1660 
Image

4 GB



3. Containers can take a lot of storage

The CCC takes advantage of shared resources

CSCI 0300 
Image

4 GB

CSCI 1670 
Image

4 GB

CSCI 1515 
Image

4 GB

CSCI 1680 
Image

4 GB

CSCI 1660 
Image

4 GB

CCC 
Container

32 kB

CCC Image
500 kB



3. Containers can take a lot of storage

The CCC takes advantage of shared resources

CSCI 0300 
Image

4 GB

CSCI 1670 
Image

4 GB

CSCI 1515 
Image

4 GB

CSCI 1680 
Image

4 GB

CSCI 1660 
Image

4 GB

CCC 
Container 

6 GB

CSCI 0300, 1670, 1680, 
1515, 1270



4. Students often need additional support with 
containers

SPOCs, Sunlab Consultants, and TStaff can help with 
container problems



1. Students build one image and one container 
2. Course staff describe packages and environment variables in their repository
3. The ccc handles download, setup and isolation inside of the container

This has been tested it on CSCI 0300, 1670, 1680, and 1515 assignments

Common Course Container



Course repository

Dockerfile

/home

blob

Docker Container

/home

packages

env variables

mounted

docker build docker run

Docker image



CCC repository

Dockerfile

/home

blob

Docker Container

/home

packages

env variables

mounted

docker build docker run

Docker image

Course repository

.setup.sh

.envrc

/bin

sub
directory



To port to the CCC, convert Dockerfile to bash script

1. Packages can be specified in setup.sh
2. Environment variables can be specified in .envrc
3. Symlinks can be handled with a local /bin directory

http://setup.sh





