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In-context learning strategies

• Standard Prompt Engineering

• Chain-of-thought

• Multiple agents

✓



Can you do math on your head?

7 𝑥 8 = ?

17 𝑥 8 = ?

172 𝑥 87 = ?

172
𝑥 87
1204

1376 
14964 

Chain of 
thought



Multiplication procedure

• We learn multiplication tables in the school

• But it is impossible to learn for all the numbers

• We learn a procedure to break down the problems into known 
problems -> values in the multiplication tables



That’s like LLM models!

• They learned several patterns from the training data

• But not all possible problems

• If we are able to break down larger problems into a chain of smaller 
ones, easier to the model to identify the patterns



Chain-of-thought



Chain-of-thought (CoT)

• A chain of thought is a series of intermediate natural language 
reasoning steps that lead to the final output.

• Strictly speaking, it is a form of prompt engineering



CoT example

Source: Wei et al. “Chain-of-Thought Prompting Elicits Reasoning in Large Language Models” (2022)



Advantages

• Increase the explainability of the answer
• How it arrived at that answer

• Provide steps to debug when the answer is wrong

• Allow the model to better access relevant knowledge acquired during 
training



CoT is now part of training processes

Source: https://openai.com/index/learning-to-reason-with-llms/

Source: DeepSeek-AI et al. DeepSeek-R1: Incentivizing 
Reasoning Capability in LLMs via Reinforcement Learning

https://arxiv.org/abs/2501.12948

The so-called “reasoning models”



CoT in DeepSeek 

• Let’s check DeepSeek-R1’s CoT

• First, install ollama (https://ollama.com/)
• It allows to locally run open source LLMs

• Then, run the smallest DeepSeek-R1 version (1.5b parameters)
• ollama run deepseek-r1:1.5b

• Now, ask something and check the text in the <think> tags

https://ollama.com/


TCoT: the test-case-driven CoT technique

Goal: generate code based on the tests

Source: Tian and Chen, “Test-Case-Driven Programming 
Understanding in Large Language Models for Better Code 
Generation” (2023)



TCoT: the test-case-driven CoT technique

Goal: generate code based on the tests

Source: Tian and Chen, “Test-Case-Driven Programming Understanding in Large Language Models for Better Code Generation” (2023)



TCoT: the test-case-driven CoT technique

Goal: generate code based on the tests

Source: Tian and Chen, “Test-Case-Driven Programming Understanding in Large Language Models for Better Code Generation” (2023)



ThinkRepair: automated program repair with CoT

• Let’s check the paper (Section 3):
• https://dl.acm.org/doi/10.1145/3650212.3680359



Docker image

• For the next exercises, we will use a Docker image

• Run the following in a terminal

export OPENAI_API_KEY=<key>

docker run –e OPENAI_API_KEY –d melegati/thinkrepair

• Once the container is running, connect your IDE to it



Multiple Agents: Remember the Persona pattern?

• Intent: To make the LLM output to take a certain point of view

• Fundamental contextual statements:
•  “Act as persona X” 

• “Provide outputs that persona X would create”



Problem

• Many SE activities are performed by the collaboration of different 
roles

• Example: prioritization of user stories involves developers, product 
owners, tech leaders, etc.

• Each role brings a specific knowledge to the table (and has specific 
goals)

• But how to replicate that with the models?



Multiple agents

• Idea: combine several instances of LLMs, each instructed for a specific 
subtask, to perform a task through discussion

• Advantage: use prompt engineering techniques for subtasks has a 
greater chance of success
• Facilitates the access to knowledge (like CoT)



Example: user stories prioritization

• Paper: 
• https://doi.org/10.1007/978-3-031-78386-9_20

• Original repository:
• https://github.com/GPT-Laboratory/multiagent-prioritization

https://doi.org/10.1007/978-3-031-78386-9_20


Process

Roles:
• Product Owner (PO)
• Quality Assurance specialist (QA)
• Developers (DEV)



Docker image

• For the next exercises, we will use a Docker image

• Create a file for the environment variables

export API-KEY1= <key>

export API-KEY2= <key>

export API-KEY3= <key> 

• Run the following in a terminal

docker run –env-file=<env-file> -p 8000:8000 –d melegati/multiagent-prioritization

• Once the container is running, open in the browser http://localhost:8000



Exercise

• Connect to container and open the code the folder 
• /multiagent-prioritization

• Try to improve the prompts for the roles in the file helpers.py:
• PO: method construct_product_owner_prompt

• Dev: method construct_senior_developer_prompt

• QA: method construct_senior_qa_prompt
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