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Running AI@Edge with Sage infrastructure

sagecontinuum.org/
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Reproducibility in Sage Application Deployment

When we develop an edge app (Beckman, et al., 2016) we need

1 to set up the libraries with different versions.

2 same setup across different systems.

3 same setup across different projects or developers.

4 track changes in the setup with time.

Question

How do we reproduce exactly the required environment for each app in
every node?
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Docker

Docker is an open-source and user-friendly tool created for easy software
deployment by process isolation and environment-independent computing
without the overhead of a full-fledged virtual machine.

Docker in action (Nickoloff and Kuenzli, 2019)

In terms of scope and isolation:

Virtual Machines > Docker > Dependency Managers
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Reproducibility in Research

Reproducible Analysis ≈ Data + Code + Environment

Open data are essential for open and reproducible research.

Git and github are widely accepted tools for open code.

But the code is alive only in its compatible environment.

You want to share your work with the world and with your future self.

Same Question

How would you ensure that your code environment is reproducible?
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Application with Docker

We will containerize this application using Docker.
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Basics of Docker: 1. Images and Containers

Docker Image

A Docker image is an immutable, layered, and versioned snapshot that
encapsulates software, dependencies, and configurations. It is a standalone
executable software package.

Build images with docker build -t rbhupi/arm-asr2023 .

If you have docker installed you can get this image with

docker pull rbhupi/arm-asr2023
Dockerhub link for the image

Docker Container
A Docker container is a runnable instance of a Docker image.

Run like an executable with docker run rbhupi/arm-asr2023
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Basics of Docker: 2. Dockerfile and ENTRYPOINT

Dockerfile

A Dockerfile is a text file containing instructions for building a Docker
image.

While running the container, you can override the ENTRYPOINT using
docker run -it --entrypoint /bin/sh rbhupi/arm-asr2023
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Basics of Docker: 3. Connecting to the Host Machine

Port Mapping

Mapping ports between the host system and containers to enable
communication.

Use the ‘-p’ flag with the docker run command
docker run -p host port:container port image name

Volume Mounting

Sharing data between host and containers using volume mounts.

Set the ‘-v‘ flag
docker run -v /host/path:/container/path image name
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Basics of Docker: 3. Connecting to the Host Machine

docker run -v /host/path:/container/path image name

Dockerhub link for the image
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Sage

Sage A Software-Defined Sensor Network
Cyberinfrastructure for Edge Computing

www.sagecontinuum.org
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