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Summary

The presented thesis shows the development steps and considerations taken to design a system
aimed at improving the laboratory experience for students. It allows avoiding risks of configuration
mismatches between the teaching assistants’ computers and the students’ computers without
requiring students to run virtual machines locally. It takes advantage of the capabilities of the
ULiège OpenShift cluster and allows defining laboratory configurations following the declarative
and idempotency principles of Kubernetes.

The developed solution is based on a robust, two-operator architecture and relies on two cus-
tom resources. When a Lab custom resource is created, the core operator spawns a child lab
operator that parses the configuration and takes all necessary actions to deploy the laboratory
according to the configuration.

The produced laboratory management system can deploy a laboratory with 50 environments
in less than 10 seconds, and permits pre-deploying a laboratory, giving access to students at a
pre-defined time, at the exact requested second. The ULiège cluster has good performance even
for labs with a heavy workload.

The laboratory management system achieved uses modern tools and takes advantage of ex-
isting resources, offers practical tools for teaching assistants, and requires no work from students
before taking their laboratory. This system has the potential to even differences between the
students’ hardware, giving them all access to an equal environment.
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