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Container Technology
● Wrap applications in a complete and isolated filesystem 

○ Along with libraries and system tool

● Runs on any system with a linux kernel
○ Cloud, Cluster, Laptop, VM

● Lighter than a VM
● Requires root privileges

○ Potential security risks
○ Ongoing efforts to remedy this 

Container

Virtual Machine



Docker 
● Uses containers to provide isolated environments for 

developing, building, and distributing applications
● Docker Images (Build Component):

○ Container templates. Containers created from these
○ Hosted freely on an online registry (docker hub)

Build Ship Run

❖ Overcome bad coding practices of astronomers
❖ Robust (runs on all systems with linux kernel)

➢ Cloud, cluster, laptop
➢ Repeatable, scalable 

❖ Seamlessly ship pipelines across platforms

MeqTrees Docker Image



docker hub





● Uses Docker to provide a system independent* package for 
synthesizing radio interferometry data. 

● Designed to handle large image cubes
● Easy to install/deploy

*May have I/O issues with Mac OS
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deployment

● src : Source code (simulation and imaging scripts)
● input : Place input sky model here
● output : All output will be dumped here

Repository

$ git clone https://github.com/SpheMakh/HI-Inator.git

$ cd HI-Inator

$ make build # Download Docker images

https://github.com/SpheMakh/HI-Inator.git


RUN
● Configure simulation parameters (json file)

● Run
○ $ make run config=<config file>

● Output products
○ Visibility datasets (CASA tables)
○ FITS images



Example

Telescope Simulation

Telescope: MeerKAT

Synthesis: 4000 Hrs

Freq: @ 840MHz, 50kHz BW

Moment zero map of model. 
Courtesy of Ed Elson
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Stacked signal from simulation

Sky model MeerKAT Simulation



The bigger picture: Stimela
● Framework for System agnostic data reduction and 

synthesis
● Python interface to legacy and novel software

○ Don’t worry about installing/building them

● High level of reproducibility
○ Remembers the docker images used for given recipe
○ Re-run recipe from log file using logged docker images.

● Easy to identify/fix broken recipe steps
○ Each software package runs in its own environment

● FLEXIBLE



modules (Cabs)
simms: Create empty MS

simulator: Simulate visibilities (parametric model)

predict: Simulate visibilities (FITS image)

autoflagger: Automatic flagger

flagms: Manual flagger

calibrator: Self-Cal visibilities (DI + DD)

imager: Image MS (casa, lwimager, wsclean)

sourcery: Source finding and characterization (continuum)
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Sample script: Data synthesis



Summary
● Docker is very powerful tech
● Ensures that your application runs on the same 

environment it was developed and tested in 
● Stimela offers a system agnostic scripting framework

○ Seamlessly combine various packages 
○ Easy to plug in custom tasks (docker images)

● Combine with cloud computing => World domination



DOCKERIZE


