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Systematic reviews
• Goals

• Synthesize and organize knowledge from primary studies
• Document the SOTA and provide a foundation for scholarly research
• SE/CS: steady increase in the number of published systematic reviews

• Most problematic part: selection and screening
• Time-consuming
• Error-prone
• A significant barrier

We need automation!
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Screening automation for systematic reviews
• Traditional AI/ML methods: typically supervised

• Training input: labeled data (e.g., previously included/excluded articles)
• Task input: unlabeled data (e.g., articles to be included/excluded)
• Output: labeled data (e.g., inclusion/exclusion decisions)

• Active learning
• The human is queried whenever a label is required
• Often combined with ranking methods

• Support vector machines, decision trees, Bayesian networks…

• Why these methods fail?
• Not enough data or data is of low quality
• Need for re-training for each SR
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Generative AI
• Class of AI that uses generative models to create text, images, etc

• Traditional AI: pattern recognition, performing a specific task
• GenAI: create new content/information

• Enabled by foundation models
• Deep learning model trained on vast datasets + adaptation/fine-tuning for 

downstream tasks → Applicable across a wide range of use cases
• Examples: ChatGPT (LLM), BERT (LLM), DALL-E (image), MusicGen (music)

• Personalized experiences, content, and product recommendations

• No need for training, only fine-tuning by providing examples

• Input: prompt
• Typically: context + some examples + task
• Examples: “shots” → zero-shot learning, few-shot learning

• Output: generated artifact (text, image, etc)
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Prompt:

Generating content like a human would

A seascape in the expressionistic style 
associated with Van Gogh, complete with 
swirling stokes and vivid colors. The scene is 
dominated by the vast, dynamic ocean with waves 
thrashing about, catching the light from above. 
There's an emphasis on not just the visual 
depiction of the sea but also the emotions it 
evokes. Use colors such as ultramarine for the 
deep ocean, gradually transitioning to lighter 
hues of blues and greens where the waves crash 
and foam. Create the sky with Van Gogh's 
typical whirls in bright shades of yellows, 
oranges, and reds.
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Generating content like a human would

I am screening papers for a systematic literature review. 
The topic of the systematic review is reinforcement learning for software engineering.
The study should focus exclusively on this topic.

I give 2 examples with title and abstract that should be included.
Example 1:
-Title: A DQN-based agent for automatic software refactoring
-Abstract: Context: Nowadays, technical debt has become a very important issue in software project […]
Example 2:
-Title: A Reinforcement Learning-Based Framework for the Generation and Evolution of Adaptation Rules
-Abstract: One of the challenges in self-adaptive systems concerns how to make adaptation […] 

Exclude the article if any of the following 2 criteria are true.
1: Article does not define or use a reinforcement learning method.
2: Software engineering is not the problem reinforcement learning is used for.

Decide if the article should be included or excluded from the systematic review.
I give the title and abstract of the article as input.
Only answer INCLUDE or EXCLUDE.
Be lenient. I prefer including papers by mistake rather than excluding them by mistake.

-Title: PARMOREL: a framework for customizable model repair
-Abstract: In model-driven software engineering, models are used in all phases of the development process[…]

INCLUDE

EXCLUDE

Prompt:
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Generating content like a human would

I am screening papers for a systematic literature review. 
The topic of the systematic review is reinforcement learning for software engineering.
The study should focus exclusively on this topic.

I give 2 examples with title and abstract that should be included.
Example 1:
-Title: A DQN-based agent for automatic software refactoring
-Abstract: Context: Nowadays, technical debt has become a very important issue in software project […]
Example 2:
-Title: A Reinforcement Learning-Based Framework for the Generation and Evolution of Adaptation Rules
-Abstract: One of the challenges in self-adaptive systems concerns how to make adaptation […] 

Exclude the article if any of the following 2 criteria are true.
1: Article does not define or use a reinforcement learning method.
2: Software engineering is not the problem reinforcement learning is used for.

Decide if the article should be included or excluded from the systematic review.
I give the title and abstract of the article as input.
Only answer INCLUDE or EXCLUDE.
Be lenient. I prefer including papers by mistake rather than excluding them by mistake.

-Title: PARMOREL: a framework for customizable model repair
-Abstract: In model-driven software engineering, models are used in all phases of the development process[…]

INCLUDE

EXCLUDE

Prompt: decisions
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https://doi.org/10.1016/j.cola.2024.101287
https://arxiv.org/abs/2307.06464

What if we used GenAI as an 
additional reviewer in the 

screening phase?

80+% accuracy

https://doi.org/10.1016/j.cola.2024.101287
https://arxiv.org/abs/2307.06464
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Prompt template
How many examples to provide?
Example: a previously classified title+abstract
• No examples: zero-shot learning
• A few examples: few-shot learning
• Positive vs negative shots

Inclusion/exclusion criteria 
as defined in the SR protocol

The specific title+abstract 
that has to be classified
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Prompt instance (example)

I am screening papers for a systematic literature review. 
The topic of the systematic review is reinforcement learning for software engineering.
The study should focus exclusively on this topic.

I give 2 examples with title and abstract that should be included.
Example 1:
-Title: A DQN-based agent for automatic software refactoring
-Abstract: Context: Nowadays, technical debt has become a very important issue in software project […]
Example 2:
-Title: A Reinforcement Learning-Based Framework for the Generation and Evolution of Adaptation Rules
-Abstract: One of the challenges in self-adaptive systems concerns how to make adaptation […] 

Exclude the article if any of the following 2 criteria are true.
1: Article does not define or use a reinforcement learning method.
2: Software engineering is not the problem reinforcement learning is used for.

Decide if the article should be included or excluded from the systematic review.
I give the title and abstract of the article as input.
Only answer INCLUDE or EXCLUDE.
Be lenient. I prefer including papers by mistake rather than excluding them by mistake.

-Title: PARMOREL: a framework for customizable model repair
-Abstract: In model-driven software engineering, models are used in all phases of the development process[…]

Shots (a few)

Exclusion criteria

Task

Instructions

Context
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Experimental data and results

Typical figures in SRs

Ideal

% of found inclusions
(compared to all that should be included)

% of found exclusions
(compared to all that should be excluded)
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Choosing your metrics

% of found exclusions
(compared to all that should have been excluded)

% of correct inclusions
(compared to all inclusions)

% of correct exclusions
(compared to all exclusions)

% of found inclusions
(compared to all that should have been included)

F2: weights recall higher than precision
F0.5: weights precision higher than recall

Better for imbalanced data Better for imbalanced data and binary classifiers

Be lenient. I prefer including 
papers by mistake rather than 
excluding them by mistake.

FP

N
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Which prompting strategy to use?
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GPT vs traditional AI methods
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Corpus characteristics
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Other uses of GenAI in SRs

• Search query generation
• Data extraction
• Risk/bias assessment

• Review partner (copilot)



17

AI hallucinations

the answer to the ultimate question 
of life, the universe, and everything“
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Perspectives on the Use of AI in Research
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Bottom line
• Are we there yet?

+ GenAI outperforms traditional classifiers and renders previous work obsolete
- GenAI cannot be trusted just yet and the human in the loop is still required

• Expected developments in 1-5 years
• Rapid SRs by GenAI-streamlined screening [Usual team setup]
• (Gen)AI as a copilot     [Fewer humans needed]
• Solo SRs      [One human needed]

• Mean number of authors in SE: 2.67 (over half of the articles having one or two authors)
• →Gathering a team for an SR is a challenge for the majority of SE researchers

• Conversational evidence synthesis
• Eventually: GenAI to become a key element of SRs

• The role of human researchers: from labor to oversight/validation/teaching
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ReLiS (Revue Littéraire Systématique) https://relis.iro.umontreal.ca 

https://relis.iro.umontreal.ca/
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