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Programme Information (reference: D3.1: Digital Sustainability Educational Profiles and Core Curricula)
	Code / ECTS / EQF
	UC-GSF / 2.5 ECTS / EQF 5

	Duration / Workload
	20 contact + 42.5 self-study hours

	Source Units
	LU05 (1.5 ECTS) + LU12 (1.0 ECTS)

	Target Audience
	Software developers, IT operations staff, system administrators


	AIM/Purpose and short description of the curriculum

	This 2.5-week programme develops practical competences in energy-efficient coding, carbon-aware development, and sustainable architecture patterns. Through hands-on labs and real-world optimisation projects, learners apply green software principles across the development lifecycle while quantitatively measuring carbon footprint. The curriculum also emphasises the social and institutional impacts of green software, fostering awareness of sustainability responsibilities and collaboration within organisational and community contexts.

	Learning Outcomes  

	· Apply energy-efficient coding practices to reduce software carbon footprint
· Measure and calculate carbon footprint of software applications
· Implement green software principles across development lifecycle
· Evaluate software architectures for energy efficiency and environmental impact
· Design system architectures optimised for renewable energy usage
· Apply sustainable IT operations practices



	
	LECTURES
	SELF-STUDY ACTIVITY
	PRACTICAL APPLICATION

	Module 1: Sustainable Software Engineering
	12
	13
	12

	Module 2: Energy-Efficient Architecture
	8
	9,5
	8

	TOTAL HOURS (M1, M2, M3 = 62,5)
	20
	22,5
	20



	Syllabus


	Module 1: Sustainable Software Engineering
T1.1. Introduction to Green Software and Architecture
T1.2. Sustainable SOLID Principles 
T1.3. Design Patterns for Energy Efficiency 
T1.4. Measuring the Impact of Your Code 

Module 2: Energy-Efficient Architecture
T2.1. Architectural Models: MVC and Sustainable Design 
T2.2. Microservices and Modern Architectures 
T2.3. Sustainable Cloud Computing
T2.4. Carbon-Aware Computing 

	Learning outcomes for each Module 
 
	After completing Module 1: Sustainable Software Engineering, learners will be able to:
· Explain the principles of green software engineering and sustainable software architecture, including their role in reducing energy consumption and software-related carbon emissions.
· Apply sustainable SOLID principles and energy-efficient design patterns to develop software that minimizes resource usage and environmental impact.
· Select and implement efficient algorithms and data structures to optimize computational performance and reduce energy consumption.
· Develop parallel and asynchronous software solutions that improve execution efficiency while minimizing unnecessary energy usage.
· Measure, analyse, and interpret the energy consumption and carbon footprint of software applications using appropriate tools and metrics.
· Integrate green software principles throughout the software development lifecycle, from design and implementation to testing and optimization.
After completing Module 2: Energy-Efficient Architecture, learners will be able to:
· Evaluate and compare software architectural models (e.g., MVC, microservices) based on their energy efficiency, scalability, and environmental impact.
· Design and assess microservices and modern architectures with respect to resource utilization, system efficiency, and sustainability goals.
· Apply sustainable cloud computing strategies, including workload optimization, virtualization efficiency, and energy-aware deployment models.
· Design system architectures optimized for renewable energy availability, incorporating carbon-aware and energy-adaptive computing techniques.
· Analyze and apply carbon-aware computing approaches to reduce emissions by aligning computation with low-carbon energy sources.
· Apply sustainable IT operations (GreenOps) practices, including monitoring, optimization, and continuous improvement of energy efficiency in production systems.

	Learning/teaching delivery formats 


	The learning and teaching delivery formats selected for this upskilling curriculum are:
· Learner handbook (GSF_D2_Learner_handbook): The main purpose of the handbook is to function as the central learning resource for learners. It presents the core content of the programme and provides all necessary information to support the achievement of the intended learning outcomes and successful completion of the programme
· Practical Delivery Guide (GSF_D3_F2F_PBL): Includes Face2Face and PBL activities and designed to complement other learning materials. 
· Video (GSF_D4_Video_M1, GSF_D4_Video_M2; GSF_D4_Video_M3): Each module includes one concluding Module Wrap-Up video (3–5 minutes) watched after completing the module to consolidate key concepts and connect theory with practice
· Presentations (GSF_D4_PPT_M1, GSF_D4_PPT_M2, GSF_D4_PPT_M3):  Each module includes one concluding Module Wrap-Up presentation to summarize key concepts.  

	Type of Final Assessment


	The final assessment for this curriculum is a Capstone Project, designed to synthesize the competencies gained in Modules 1 and 2. Unlike a traditional exam, this project-based assessment requires learners to apply green software principles to a real-world or simulated software scenario, culminating in a final presentation.

The Capstone project: Integrated Workshops
The assessment is built incrementally through two dedicated workshops. These are not separate tasks but structured milestones that form the final deliverable:
1. Workshop 1 (The Foundation): Learners focus on the "Inner Ring" of sustainability—optimizing code logic, applying Sustainable SOLID principles, and selecting energy-efficient design patterns.
2. Workshop 2 (The Infrastructure & Impact): Learners focus on the "Outer Ring"—selecting the right architecture (MVC vs. Microservices), planning cloud scalability, and calculating the theoretical carbon reduction of their design.

The Capstone Project consists of 2 Written Executive Briefing (PDF), one for each Workshop and a Project presentation (at the end of the Workshop 2).
The final assessment should be implemented within the Face-to-Face (F2F) contact hours, typically as a final F2F assessment session (e.g., 60–120 minutes). Learners can complete a short, applied case task during the session and submit a measurable output (e.g., one-page solution, completed template, or short presentation), aligned with the module learning outcomes. 
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