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Overview

• How to do research (for the seminar and beyond)


• Process, topic, and evaluation of the course
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Goal

You will learn to analyze, summarize, and critique scientific research, provide 
constructive feedback, and deliver structured scientific reports and presentations 

while evaluating current approaches and future directions.
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Software Engineering: Challenges

• Creates practical, cost-effective software solutions  


• People involved face various challenges 
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Research Work

• We try to understand how developers/
designers work and what problems they face.


• Identified the problems and now designing the 
possible solutions (e.g., tools, plugins)


• The solution is built, and now looking to 
evaluate it
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How to collect and analyze 
data?


How to find out which 
approach is better?


How to validate the solution?

source: https://github.com/bvasiles/empirical-methods

https://github.com/bvasiles/empirical-methods


Software Engineering

• Scientific use of quantitative and qualitative data to understand and improve 
software processes


• Starts with a good question:

        How do you support developers in following the coding guidelines? 

• Leads to actionable results:

        Creation of tools, metrics, plugins, or improvement in processes


6



Understanding Research World

• Research papers


• Software engineering research fields 


• Scientific conferences and journals 


• Peer reviewing process


• Recognizing top conferences and journals
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Producing a Literature Review

• Main sources for scientific publications 


• Access to papers


• Search engines


• Mapping and systematic literature studies
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Latex World

• Setup of an LATEX environment 


• Online and offline editors 


• Text formatting


• Figures and tables


• Structure a document 


• Applying a template
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source: https://github.com/bvasiles/empirical-methods

https://github.com/bvasiles/empirical-methods


Evaluation

• Individual  Report: 60%


• Peer Review: 20%


• Presentation: 20%
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Platforms from University

Zoom/MS team: meetings


ILIAS: Study material, Question & answers, 
notifications
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Schedule: Registration 

• Fill out the Topic Selection form to register


• Indicate a ranking of preferences for the topics you would like to discover.


• Also, indicate some motivations for your choices.
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Report

• Produce a report about a literature review on an assigned topic


• We present three main topics


• You have to come up with a subtopic to focus on
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Report: Search related work

• Use sources for scientific research papers.


• Look at the proceedings of the main conferences and journals in software 
engineering.


• Apply the snowballing: starting from a target paper, follow the references/
citations. 


• Always keep track of what you do.
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• Google Scholar 


• DBLP


• ACM Digital Library 


• IEEE Explore


• Citeseer


• Elsevier (Science Direct)
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search online by author, 
keyword, topic etc. on 

Report: Search related work



Finding GOOD Papers

• Journal, conference, workshop 


• Identify top venues in the field 


• Check the research track and length 


• The CORE ranking is one way
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CORE rankings for conference: http://portal.core.edu.au/conf-ranks/?search=software+engineering&by=all&source=CORE2021&sort=atitle&page=1
CORE rankings for journals:http://portal.core.edu.au/jnl-ranks/?search=software+engineering&by=all&source=CORE2020&sort=atitle&page=1

ICSE, FSE, ASE, MSR, ICPC, ICSME, GREENS

Research track, Industry track, Vision/NIER
ICT4S, GREENS

http://portal.core.edu.au/conf-ranks/?search=software+engineering&by=all&source=CORE2021&sort=atitle&page=1
http://portal.core.edu.au/jnl-ranks/?search=software+engineering&by=all&source=CORE2020&sort=atitle&page=1


Reading Papers

• Read critically and creatively: be suspicious, and ask appropriate questions: 


• Are the authors solving the right problem? What are the limitations? Are the 
assumptions reasonable? 


• Can you trust its results? How are the results evaluated? 


• Can the results be generalised to other systems?


• What are the research methods used? Methodology? How is the dataset 
built? Can you summarise the paper?
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https://www.eecs.harvard.edu/~michaelm/postscripts/ReadPaper.pdf

https://www.eecs.harvard.edu/~michaelm/postscripts/ReadPaper.pdf


Report: Format

• The report must be written by using LaTeX and the IEEE double-column template


• Find good structure for sections: 

          Abstract, Introduction, Related Work, Discussion, Future Work, 

          Conclusion, References


• We expect correct and understandable English
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Report: Anti-plagiarism check

• No room for cheating!


• We will run an anti-plagiarism tool. Better safe than sorry. . .
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Literature review 

• It’s now time to work on the literature review.


• You will have to upload your report to HotCRP for review. Upload an anonymous 
version of your document.
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Paper bidding

• We’ll simulate a blind peer-reviewing process.


• First, you have to select the papers you seem to like the most (bidding).


• Only the titles and abstract will be visible.
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Reviewing
• Second, you can start doing your 3 reviews


• Brief Summary for the report (3-4 lines)


• Technical Quality, Originality, and Significance 


• Logical Structure, Presentation, and Style


• Overall Feedback
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Discussion period    

• Third, you will discuss with other anonymous reviewers to find a consensus.


• You’ll have to decide on indications of revision to the author of the paper.


• It’ll follow the notification to the authors.
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Presentation  

• We’ll have one or two presentation days. This is part of the grading.


• You need to present for 12 minutes with an additional 5 minutes for Q&A.
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Final manuscript revision  

• You’ll have some time to finalize the report. Follow the indications of the 
reviewers.


• Submit it as an assessment on HotCRP.
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Topic and Process
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Further projects: OLAT 

Energy patterns for popular programming languages

Energy-efficient LLMs for software developers

Software-only sustainability guidelines for greener software
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https://tqrg.github.io/energy-patterns/#/

Dark UI Colors 
Provide a dark UI colour theme to save battery. 

Dynamic Retry Delay 
Whenever an attempt to access a resource has failed, increase the interval 
of time waited before asking it 

Open Only When Necessary 
Open/start resources/services only when they are strictly necessary. 

Push Over Poll 
Use push notifications to receive updates from resources instead of actively 
querying resources (polling) 

Power Awareness  
Have a different behavior when device is connected/disconnected to a 
power station

Energy patterns for web applications

https://tqrg.github.io/energy-patterns/#/
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 Reya et al., 2023, ”“GreenPy: Evaluating Application-Level Energy Efficiency in Python for Green Computing”

Energy patterns for popular programming languages

Sorting Algorithm  
Which version of the sorting algorithm 

Loop operations  
For loop vs list operations 

Data types  
Data structures  

Built-in Functions vs custom ones  
Which functions to use?

https://data-intelligence.hashnode.dev/how-to-use-python-dict-in-energy-efficient-way-some-useful-tips

https://data-intelligence.hashnode.dev/how-to-use-python-dict-in-energy-efficient-way-some-useful-tips
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Energy patterns for popular programming languages

What programming concepts play a role in writing efficient code (energy efficiency, time 
efficiency)? 

What kind of empirical research methods (controlled experiment, survey) are used to assess 
the impact of these coding practices? 

How do these coding practices or patterns impact the code’s sustainability?
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Energy patterns for popular programming languages
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https://github.com/Green-Software-Foundation/awesome-green-software

Understand a LLM’s performance 
through key metrics for green software development 

Help developers and managers make informed decisions  
through key metrics for green software development 

Collect green practices for LLMs for SE tasks 
bring evidence for the LLMs

Energy-efficient LLMs for software developers

https://tqrg.github.io/energy-patterns/#/
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https://github.com/Green-Software-Foundation/awesome-green-software https://luiscruz.github.io/2023/05/13/energy-units.html

Which software engineering tasks are often studied for energy-efficient LLM use? 

 What efficiency techniques have been proposed for reducing energy in developer-facing LLM 
tools? 

What actionable recommendations can you provide to developers for choosing energy-
efficient designs for developer tools? 

Energy-efficient LLMs for software developers

https://github.com/Green-Software-Foundation/awesome-green-software
https://luiscruz.github.io/2023/05/13/energy-units.html
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  Paula, E., Soni, J., Upadhyay, H. et al. Comparative analysis of model compression 
techniques for achieving carbon-efficient AI. Sci Rep 15, 23461 (2025). https://doi.org/10.1038/
s41598-025-07821-w

Walkowiak, T., 2025, May. Energy Efficiency in Large Language Models: An Empirical Study. In 
International Conference on Dependability and Complex Systems (pp. 221-228). Cham: 
Springer Nature Switzerland.

  Ilager, S., Florian Briem, L. and Brandic, I., 2025. Green-code: Optimizing energy efficiency in 
large language models for code generation. arXiv e-prints, pp.arXiv-2501.

Energy-efficient LLMs for software developers

https://doi.org/10.1038/s41598-025-07821-w
https://doi.org/10.1038/s41598-025-07821-w


Choose your topic by filling the 
google form 
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