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Artificial Intelligence

Machine Learning

Deep Learning

GenAI

Intelligent autonomous 
machines

Pattern recongition
Learn general patterns 

form data

Neural Networks
Learn general patterns in 

unstructured data

Generative AI
Learn to understand the data

(es. natural language)

AI vs. Generative AI







Source: github.blog

-55%
Time to task







Task Solution

Iterative steps
or

«looping»
LLM

User

“Chatting” to generate Code with LLMs



Code Assistant != Code Agent

Source: https://hellotars.com/blog/ai-agents-vs-llms



Source: https://mimo.org/blog/the-rise-of-vibe-coding

The advent of Vibe Coding



Vibe Coding works for a function, but 
fails for a system!



Problems with Vibe Coding



Towards Spec-Driven Development

Ad-hoc AI SDD



Utilizes formal requirement specifications as prompts for 
AI coding agents to generate executable code following the 
Given/When/Then structure

Context engineering is the key
e.g., Scratchpads, Progress Logs

What is Spec-Driven development?



Source of Truth for the project 
requirements. Usually in 
Markdown format

An executable blueprint that 
guides both the developer and the 
AI agents, allowing collaboration

Maintained together with the code 
implementation

The Anatomy of a Specification File 1/2



The Anatomy of a Specification File 2/2



Phases of Spec-Driven Development

Source: https://alexop.dev/posts/spec-driven-development-claude-code-in-action/



Examples of tools and frameworks



The Newcomer:



The Core: Constitution file



An example of constitution.md 1/2



An example of constitution.md 2/2

https://github.com/lausser/coshsh/blob/9e729a2/.specify/memory/constitution.md



An example of constitution.md 2/2

https://github.com/lausser/coshsh/blob/9e729a2/.specify/memory/constitution.md



Phase 1: Intent Definition



Phase 2: System Design



Phase 3: Tasks breakdown



Phase 4: Task-driven implementation



Repository-level context files

main

Branch-level
features



Claude Code: The Beloved One



CLAUDE.md: Project constitution

CLAUDE.md is a context file loaded 
in each session from the root 
directory of the project

A common practice is to use a 
hierarchical structure when having 
several files



SDD with Claude Code 1/2

Source: https://medium.com/@universe3523/spec-driven-development-with-claude-code-206bf56955d0



Source: https://medium.com/@universe3523/spec-driven-development-with-claude-code-206bf56955d0

.claude/agents/: sub-agent definitions, 
prompts and tool configurations. Can be 
reused across projects

.claudedoc/: Project specification 
workspace

Version control and separation from 
source code, making it easy to track progress 
and understand context.

SDD with Claude Code 2/2



GitHub Spec Kit vs. Claude Code



Evaluates the impact of repository-
level context files on coding agents 
via AGENTBENCH

LLM-generated files decrease 
success rates and increase 
inference costs by 20%

Human-written files bring marginal 
improvements, keeping only the 
minimum requirements

Gloaguen et al. 2026

On the usefulness of repository-level context files



Are people actually doing
Spec-Driven Development?

or is it just hype?
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Exploring SDD adoption 
in the open-source



How to identify 
repositories using SDD?

or at least tried?



How to identify 
repositories using SDD?

or at least tried?

Let’s focus on 
GitHub Spec Kit!



Mining Process Outline

Time window
until May 2026

Code Search API
6,782 having

constitution.md

Filter Criteria
> 8 commits

Matching found
4,642 repos



Framing the Explorative Analysis



Analysis Outline 1/2

Track 1: Demographics



Fast growing and early-adopters

Project creation trend
avg. project age is 50 days Project size by LOC



SDD implementation status

~50% 
projects are at 

the task 
implementation 

phase



Agent Customization

13% 
of the projects 
feature custom 

skills9.6%
Claude Code

33.1%
GitHub Copilot

(Default)

63.0%
Custom / Other

Non-Default Agents



Analysis Outline 2/2

Track 2: Spec Customization



Sections

Principles



Constitution files structure

Median of 5 principles
4 to 5 sections 

in mature projects



Customization Topics



Core Customization Topics



Customization Topics by Group



More and more repositories over time

Time

H
it

s



Code is not a first-class citizen anymore
d

Specs are authored, reviewed and evolved 
as deliberately as code
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Re-imagining Software 
Visualization for SDD



A growing number of specifications 
files and requirements

a

constraints, architectural decision, system 
design, plans, tasks, implementation traces

Still treated as plain text!



How to adapt visualization metaphors to the 
co-existence of code and specifications?

Wettel, R., & Lanza, M. (2007, June). Visualizing software systems as cities. In 2007 4th IEEE International workshop on visualizing software for understanding and analysis (pp. 92-99). IEEE.



Envisioning a multi-level visualization framework

Rosa, G., Linares-Vásquez, M., & Robles, G. (2026). Re-imagining software visualization for spec-driven development. In 2026 IEEE 14th Working Conference on Software Visualization (VISSOFT). IEEE.



Level 1 : Assessing Structure

Rosa, G., Linares-Vásquez, M., & Robles, G. (2026). Re-imagining software visualization for spec-driven development. In 2026 IEEE 14th Working Conference on Software Visualization (VISSOFT). IEEE.



Level 2 : Semantic Roles

Rosa, G., Linares-Vásquez, M., & Robles, G. (2026). Re-imagining software visualization for spec-driven development. In 2026 IEEE 14th Working Conference on Software Visualization (VISSOFT). IEEE.



Level 3: Mapping Specs to Code

Rosa, G., Linares-Vásquez, M., & Robles, G. (2026). Re-imagining software visualization for spec-driven development. In 2026 IEEE 14th Working Conference on Software Visualization (VISSOFT). IEEE.



Level 4: Historical Analysis

Rosa, G., Linares-Vásquez, M., & Robles, G. (2026). Re-imagining software visualization for spec-driven development. In 2026 IEEE 14th Working Conference on Software Visualization (VISSOFT). IEEE.



Rosa, G., Linares-Vásquez, M., & Robles, G. (2026). Re-imagining software visualization for spec-driven development. In 2026 IEEE 14th Working Conference on Software Visualization (VISSOFT). IEEE.

Level 5: Intelligent Workspaces



Traceability links are still a weak point!
Agent traces are not generated by default



Different Levels of Spec-based Code Generation

Source: https://agentfactory.panaversity.org/docs/General-Agents-Foundations/spec-driven-development



The Spec is the new source of truth
is the code becoming a disposable product?



Summary
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