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Prompting is a technique where a deep learning model is guided to perform a 
task by embedding input-output examples directly within the input prompt. 
These examples, also known as “contextual cues,” help the model infer the 
task’s structure and generate appropriate outputs.
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KEY IDEA:

Instead of fine-tuning a pre-trained model for a specific task, we 
provide a set of demonstrations (examples of inputs and outputs) and 
possibly a description of the task in the same prompt.  
The model if large enough — then generalizes “on-the-fly” to perform 
the given task.
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BUG-FIXING public int divide(int a, int b) {
        return a / b;
}

### Buggy Method

public int divide(int a, int b) {
  if (b == 0) {
      throw new IllegalArgumentException(…);
   } return a / b;
}

### Buggy Method
public void setUsername(String username) {
  if (username.length() > 5) {
        this.username = username;
   }
}

### Fixed Method

### Fixed Method
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BUG-FIXING public int divide(int a, int b) {
        return a / b;
}

### Buggy Method

public int divide(int a, int b) {
  if (b == 0) {
      throw new IllegalArgumentException(…);
   } return a / b;
}

### Buggy Method
public void setUsername(String username) {
  if (username.length() > 5) {
        this.username = username;
   }
}

### Fixed Method

### Fixed Method

LARGE MODELS UP TO BILLION
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Prompting vs Pretrain — then — Finetune

 - No model’s parameters update —No backprop
- Model’s parameters adjustment via fine-tuning
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 - No model’s parameters update —No backprop
- Model’s parameters adjustment via fine-tuning
- The model adapts its behavior on-the-fly by being exposed to “just a few” 
   examples and a potential task description i.e. prompt
- The model adapt its behavior after several epochs
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 - No model’s parameters update —No backprop
- Model’s parameters adjustment via fine-tuning
- The model adapts its behavior on-the-fly by being exposed to “just a few” 
   examples and a potential task description i.e. prompt
- The model adapt its behavior after several epochs

Few-Shot Learning
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 - No model’s parameters update —No backprop
- Model’s parameters adjustment via fine-tuning
- The model adapts its behavior on-the-fly by being exposed to “just a few” 
   examples and a potential task description i.e. prompt
- The model adapt its behavior after several epochs
- Multi-task by design
- The model needs proper adjustment e.g., task-priming
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ICL vs Pretrain — then — Finetune

 - No model’s parameters update —No backprop
- Model’s parameters adjustment via fine-tuning
- The model adapts its behavior on-the-fly by being exposed to “just a few” 
   examples and a potential task description i.e. prompt
- The model adapt its behavior after several epochs
- Multi-task by design
- The model needs proper adjustment e.g., task-priming
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Prompting methods are technically the most  
effective solution to cope with the lack 
of data — that is otherwise required  
in an approach rooted in fine-tuning

Data Scarcity

PROS
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Prompting methods are usually paired 
with Large Language Models, as they 
are designed to extract information 
from  very large models, up to a 
Trillion parameters, e.g., GPT-4

PROS
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Prompting methods are usually paired 
with Large Language Models, as they 
are designed to extract information 
from  very large models, up to a 
Trillion parameters, e.g., GPT-4

PROS

AI Democratization
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New state-of-the-art performances  
on various applications, with 
Software Engineering and 
Development being no exception.

PROS
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To achieve state-of-the-art 
results it is required the usage of   
—usually—Billion parameters 
model. As you can imagine,  
managing such models is  
extremely expensive.

CONS
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Prompting for Code Summarization 
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public void setUsername(String username) {
  if (username.length() > 5) {
        this.username = username;
   }
}

<s> Set the user to username if the provided name is valid </s>

1
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public void setUsername(String username) {
  if (username.length() > 5) {
        this.username = username;
   }
}

<s> Set the user to username if the provided name is valid </s>

1

2public String getUsername(String username) {
  if (username.isInRange()) {
        return this.username;

}
}

<s> Get user iff its in range</ s>
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10
public int retrieveElement(int index) {
  if (index%2==0) {
        return -1
  }else{  
      this.retElement.get(index);

}
}

<s>
TARGET CODE
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If the element is considered valid then return it 
a valid code, otherwise error  </s>
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10 Shot 
Learning
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Cross-project Shot Selection 
i.e., RANDOM
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public void setUsername(String username) {
  if (username.length() > 5) {
        this.username = username;
   }
}

<s> Set the user to username if the provided name is valid </s>

1

2public String getUsername(String username) {
  if (username.isInRange()) {
        return this.username;

}
}

<s> Get user iff its in range</ s>

RANDOM SELECTION
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HOW CAN WE SELECT THE MOST RELEVANT 
EXAMPLES/SHOTS FOR THE TASK WE AIM TO SUPPORT?

antoniomastropaolo.com

aura-se-lab.github.io

In-Context Learning For  
Software Development Automation

Prompting LLMs For  
Software Development Automation



@AntonioMastro2

HOW CAN WE SELECT THE MOST RELEVANT 
EXAMPLES/SHOTS FOR THE TASK WE AIM TO SUPPORT?

LOG MESSAGE GENERATION
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Retrieval Augmented Generation
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Retrieval Augmented Generation
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public int multiply(int a, int b) {
    Logger logger = Logger.getLogger("Calculator");
    logger.info("Starting multiply method");
    int result = a * b;
    logger.info("Multiplication result: " + result);
    return result;
}

public void createUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting createUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {
        logger.info("User " + username + " created successfully");
    }
}

public boolean processFile(String filePath) {
    Logger logger = Logger.getLogger("FileProcessor");
    logger.info("Starting processFile method");
    if (filePath == null || filePath.isEmpty()) {
        logger.severe("File path is empty or null");
        return false;
    } else {
        logger.info("Processing file at: " + filePath);
        // Assume file processing logic here
        logger.info("File processed successfully");
        return true;
    }
}
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public int multiply(int a, int b) {
    Logger logger = Logger.getLogger("Calculator");
    logger.info("Starting multiply method");
    int result = a * b;
    logger.info("Multiplication result: " + result);
    return result;
}

public void createUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting createUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {
        logger.info("User " + username + " created successfully");
    }
}

public boolean processFile(String filePath) {
    Logger logger = Logger.getLogger("FileProcessor");
    logger.info("Starting processFile method");
    if (filePath == null || filePath.isEmpty()) {
        logger.severe("File path is empty or null");
        return false;
    } else {
        logger.info("Processing file at: " + filePath);
        // Assume file processing logic here
        logger.info("File processed successfully");
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public int multiply(int a, int b) {
    Logger logger = Logger.getLogger("Calculator");
    logger.info("Starting multiply method");
    int result = a * b;
    logger.info("Multiplication result: " + result);
    return result;
}

public void createUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting createUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {
        logger.info("User " + username + " created successfully");
    }
}

public boolean processFile(String filePath) {
    Logger logger = Logger.getLogger("FileProcessor");
    logger.info("Starting processFile method");
    if (filePath == null || filePath.isEmpty()) {
        logger.severe("File path is empty or null");
        return false;
    } else {
        logger.info("Processing file at: " + filePath);
        // Assume file processing logic here
        logger.info("File processed successfully");
        return true;
    }
}

public void deeleteUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting deleteUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {  
        // Assume logic here
        logger.info(<LOG_MESSAGE>);
    }
} TARGET CODE
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public int multiply(int a, int b) {
    Logger logger = Logger.getLogger("Calculator");
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public int multiply(int a, int b) {
    Logger logger = Logger.getLogger("Calculator");
    logger.info("Starting multiply method");
    int result = a * b;
    logger.info("Multiplication result: " + result);
    return result;
}

public void createUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting createUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {
        logger.info("User " + username + " created successfully");
    }
}

public boolean processFile(String filePath) {
    Logger logger = Logger.getLogger("FileProcessor");
    logger.info("Starting processFile method");
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}
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public int multiply(int a, int b) {
    Logger logger = Logger.getLogger("Calculator");
    logger.info("Starting multiply method");
    int result = a * b;
    logger.info("Multiplication result: " + result);
    return result;
}

public void createUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting createUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {
        logger.info("User " + username + " created successfully");
    }
}

public boolean processFile(String filePath) {
    Logger logger = Logger.getLogger("FileProcessor");
    logger.info("Starting processFile method");
    if (filePath == null || filePath.isEmpty()) {
        logger.severe("File path is empty or null");
        return false;
    } else {
        logger.info("Processing file at: " + filePath);
        // Assume file processing logic here
        logger.info("File processed successfully");
        return true;
    }
}

public void deeleteUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting deleteUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {  
        // Assume logic here
        logger.info(<LOG_MESSAGE>);
    }
} TARGET CODE

0.5
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public int multiply(int a, int b) {
    Logger logger = Logger.getLogger("Calculator");
    logger.info("Starting multiply method");
    int result = a * b;
    logger.info("Multiplication result: " + result);
    return result;
}

public void createUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting createUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {
        logger.info("User " + username + " created successfully");
    }
}

public boolean processFile(String filePath) {
    Logger logger = Logger.getLogger("FileProcessor");
    logger.info("Starting processFile method");
    if (filePath == null || filePath.isEmpty()) {
        logger.severe("File path is empty or null");
        return false;
    } else {
        logger.info("Processing file at: " + filePath);
        // Assume file processing logic here
        logger.info("File processed successfully");
        return true;
    }
}

public void deeleteUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting deleteUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {  
        // Assume logic here
        logger.info(<LOG_MESSAGE>);
    }
} TARGET CODE

0.5

0.9
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public int multiply(int a, int b) {
    Logger logger = Logger.getLogger("Calculator");
    logger.info("Starting multiply method");
    int result = a * b;
    logger.info("Multiplication result: " + result);
    return result;
}

public void createUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting createUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {
        logger.info("User " + username + " created successfully");
    }
}

public boolean processFile(String filePath) {
    Logger logger = Logger.getLogger("FileProcessor");
    logger.info("Starting processFile method");
    if (filePath == null || filePath.isEmpty()) {
        logger.severe("File path is empty or null");
        return false;
    } else {
        logger.info("Processing file at: " + filePath);
        // Assume file processing logic here
        logger.info("File processed successfully");
        return true;
    }
}

public void deeleteUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting deleteUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {  
        // Assume logic here
        logger.info(<LOG_MESSAGE>);
    }
} TARGET CODE0.9

0.5

0.3
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public void deeleteUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting deleteUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {  
        // Assume logic here
        logger.info(<LOG_MESSAGE>);
    }
} TARGET CODE

public int multiply(int a, int b) {
    Logger logger = Logger.getLogger("Calculator");
    logger.info("Starting multiply method");
    int result = a * b;
    logger.info("Multiplication result: " + result);
    return result;
}

public void createUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting createUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {
        logger.info("User " + username + " created successfully");
    }
}

public boolean processFile(String filePath) {
    Logger logger = Logger.getLogger("FileProcessor");
    logger.info("Starting processFile method");
    if (filePath == null || filePath.isEmpty()) {
        logger.severe("File path is empty or null");
        return false;
    } else {
        logger.info("Processing file at: " + filePath);
        // Assume file processing logic here
        logger.info("File processed successfully");
        return true;
    }
}

0.9
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public void createUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting createUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {
        logger.info("User " + username + " created successfully");
    }
}

public void deeleteUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting deleteUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {  
        // Assume logic here
        logger.info(<LOG_MESSAGE>);
    }
} TARGET CODE

Concat
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public void deeleteUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting deleteUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {  
        // Assume logic here
        logger.info("User " + username + " del. successfully");
    }
}

public void createUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting createUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {
        logger.info("User " + username + " created successfully");
    }
}

public void deeleteUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting deleteUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {  
        // Assume logic here
        logger.info(<LOG_MESSAGE>);
    }
} TARGET CODE

Concat
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Embedding-based methods

Textual/Overlapping-based methods
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Embedding-based  
methods

public int multiply(int a, int b) {
    Logger logger = Logger.getLogger("Calculator");
    logger.info("Starting multiply method");
    int result = a * b;
    logger.info("Multiplication result: " + result);
    return result;
}

public void createUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting createUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {
        logger.info("User " + username + " created      
                                      successfully");
    }
}

public boolean processFile(String filePath) {
    Logger logger = Logger.getLogger("FileProcessor");
    logger.info("Starting processFile method");  
    …………

APPROACHES FOR IMPLEMENTING THE RETRIEVER
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public void deeleteUser(String username) {
    Logger logger = Logger.getLogger("UserManager");
    logger.info("Starting deleteUser method");
    if (username == null || username.isEmpty()) {
        logger.warning("Invalid username provided");
    } else {  
        // Assume logic here
        logger.info(<LOG_MESSAGE>);
    }
} TARGET CODE

VECTOR T

APPROACHES FOR IMPLEMENTING THE RETRIEVER

antoniomastropaolo.com

aura-se-lab.github.io

Code Model

CodeT5

Encoder
Output

In-Context Learning For  
Software Development Automation

Prompting LLMs For  
Software Development Automation

R A G



@AntonioMastro2

Cosine Sim./Euclidean Distance
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