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	Project Description:
Validating cloud-native applications before deployment across the compute continuum (from cloud data centres to resource-constrained edge nodes) is critical and challenging. Existing approaches rely on simulations, where applications are abstracted into generic execution blocks with predefined resource utilisation patterns. 
Although these models enable scalable experimentation, they lack fidelity and often overlook the low-level system interactions. This abstraction has two major limitations. First, orchestration platforms such as Kubernetes and OpenShift differ in terms of scheduling policies, networking models, and runtime configurations, causing behavioural discrepancies. Second, simulation frameworks fail to capture unmodeled system bottlenecks, including networking latency, control plane overhead, and shared resource contention, thereby leading to inaccurate performance predictions. 
This study proposes a programmable emulation framework that deploys real containerised workloads rather than abstract simulation blocks. Containers execute user-defined application codes or generate synthetic workloads (e.g. fixed CPU utilisation, memory pressure, or network traffic). Orchestration-level constraints (e.g. CPU caps and resource quotas) emulate heterogeneous devices, including edge nodes with limited capacities. This platform enables realistic experimentation and bridges the gap between theoretical simulations and real-world deployments.

	Objectives:
· Design a programmable emulation framework: Develop a modular platform by deploying containerised workloads that represent cloud-native applications. The system allows the declarative specification of service topologies and resource behaviours while executing on the orchestration platforms. The objective was to provide a flexible environment for realistic pre-deployment experiments.
· Create reusable workload emulation containers: Implement containers capable of hosting user codes or generating synthetic workloads with controlled CPU, memory, storage, and network characteristics. These modules emulate internal microservice components with fine-grained resource control, enabling an accurate representation of service behaviour without relying on simulation abstractions.
· Emulating resource-constrained edge environments: Configuring orchestration environments to replicate heterogeneous devices across the compute continuum by enforcing CPU quotas, memory limits, and network-shaping policies. This includes analysing how scheduling decisions and runtime overhead affect application performance under constrained edge-like scenarios.
· Export and visualise experimental data: Design and implement a data collection module that captures performance metrics such as latency, throughput, CPU utilisation, memory consumption, and network statistics during emulation runs. The framework supports structured data export (CSV/JSON formats) and integrates visualisation dashboards to present comparative results across deployments. The objective is to enable reproducible experimentation and support clear interpretation through graphical performance reporting.

	Academic Requirements:
The scheme is open to all EEECS Undergraduates. A minimum current average classification of 65% average required, higher average classification will be recommended and used as part of the ranking criteria.

	General Information:
Starts: June 1, 2026
Finished: August 14, 2026.



