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Generative AI

◼ GenAI uses models to generate text, 

images, audio, videos, software code or 

other forms of data

 These models learn the underlying patterns 

and structures of their training data

◼ It is powered by foundation models

 Including Large Language Models (LLMs), 

such as GPT



AI vs. ML vs. DL vs. GenAI

Artificial Intelligence

Deep Learning

Machine Learning

Generative AI



Transformer and Attention

◼ Transformer is a neural network to 

process sequences (like text) 

 It understands context and relationships 

between words

 Instead of reading word-by-word, it looks 

at all words and decides which ones 

matter most

◼ Attention focuses on relevant words 

when predicting the next token



Predicting the Next Token

I love visiting

0.40: places

0.15: new

0.10: beautiful

I love visiting places

0.20: where

0.17: that

0.12: and

◼ Given a sequence of tokens, the model 

predicts the most likely next token

Models do not always 

pick the top token.

Models do not always 

pick the top token.



Predicting the Next Tokens

I love visiting

new places, exploring different cultures.

places that make me feel inspired and alive.

beautiful places and creating unforgettable memories.

places where I can relax, explore, and learn something new.



Prompt and Outputs

I love visiting

new places, exploring different cultures.

places that make me feel inspired and alive.

beautiful places and creating unforgettable memories.

places where I can relax, explore, and learn something new.Prompt

GenAI Outputs



Beyond Text

◼ Since models work with numerical 

representations (vectors), the same idea 

is applicable to other inputs and outputs

◼ Examples of GenAI models

 Text: ChatGPT, Claude

 Image: DALL-E, Midjourney

 Music: Suno AI, MusicLM

 Video: OpenAI Sora, Runway



A Java Example

public class FactorialExample {

  public static int factorial(int n) {

    if (n == 0) return 1; // base case

    return n * factorial(n - 1); // recursive call

  }

}

Prompt: Java implementation of factorial

Output:

◼ Note that

 The model does not “understand recursion”

 It predicts patterns seen in training data



GPT and Attention

◼ GPT: Generative Pre-trained Transformer

 Generative AI

 Trained on a massive dataset (entire web)

 Understands context and relationships 

between words

◼ Transformer relies on attention to focus 

on relevant words



An Example of Attention

◼ Process the entire input as a whole

◼ Focus on relevant words

Input: “Jane, who lives in London and works as a software 

engineer, met her best friend Sarah for dinner”.

Prompt: Where does Jane live? What does Jane do for a living?



An Example of Attention

Input: “Jane, who lives in London and works as a software 

engineer, met her best friend Sarah for dinner”.

Prompt: Where does Jane live? What does Jane do for a living?

Output: Jane lives in London and works as a software engineer.

◼ Process the entire input as a whole

◼ Focus on relevant words



Impact for Software Engineers

IEEE Software, 2022



Why Should We (Not) Worry?

Code Is Easy for AI

Software Is 

Verifiable

Automation

Source: Dev.to

“I think humans will be in 

the loop for longer than 

we believe.”

https://dev.to/aws/is-software-engineering-cooked-not-yet-but-maybe-5e0j


LabSoft Research on GenAI
SANER, 2025

FORGE, 2025

SBES, 2025

COMPSAC, 2025
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