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    Python Environment Setup for SnakeBridge

Complete guide to setting up Python for use with SnakeBridge and Snakepit.

Table of Contents
	Why Virtual Environments?
	Quick Setup
	Manual Setup
	Verification
	Configuration
	Common Scenarios
	Troubleshooting
	Platform-Specific Notes


Why Virtual Environments?
The Problem: System Python is Locked Down
Modern Linux distributions prevent system-wide pip installs:
$ pip3 install grpcio
error: externally-managed-environment

× This environment is externally managed
╰─> To install Python packages system-wide, try apt install python3-xyz

Why? PEP 668 prevents pip from breaking system Python packages.
Affected Systems:
	Ubuntu 24.04+ (Noble)
	Debian 12+ (Bookworm)
	Fedora 38+
	Other modern distributions

The Solution: Virtual environments (venv) - isolated Python environments per project.

Quick Setup
Automated (Recommended)
# From SnakeBridge project root
./scripts/setup_python.sh

This script:
	✅ Creates .venv/ if it doesn't exist
	✅ Installs all required dependencies
	✅ Configures paths automatically
	✅ Detects existing Snakepit venv

Done! Skip to Verification.

Manual Setup
Step 1: Create Virtual Environment
# Navigate to project root
cd /path/to/snakebridge

# Create venv
python3 -m venv .venv

This creates .venv/ directory containing isolated Python environment.
Step 2: Install Dependencies
# Install Snakepit dependencies (gRPC, protobuf, numpy, etc.)
.venv/bin/pip install -r deps/snakepit/priv/python/requirements.txt

# Install SnakeBridge Python adapter
cd priv/python
../../.venv/bin/pip install -e .
cd ../..

What gets installed?
	grpcio >= 1.60.0 - gRPC communication
	protobuf >= 4.25.0 - Protocol buffers
	numpy >= 1.21.0 - Scientific computing (required by Snakepit serialization)
	psutil >= 5.9.0 - Process management
	orjson >= 3.9.0 - Fast JSON serialization
	OpenTelemetry packages - Telemetry/observability

Step 3: Configure Snakepit
Tell Snakepit which Python to use:
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3

Make it persistent (choose one):
Option A: Shell RC File
echo 'export SNAKEPIT_PYTHON=/path/to/snakebridge/.venv/bin/python3' >> ~/.bashrc
source ~/.bashrc

Option B: direnv (Recommended for development)
echo 'export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3' > .envrc
direnv allow

Option C: .env file (Load with source .env)
echo 'export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3' > .env


Verification
Check Dependencies
# Verify gRPC
.venv/bin/python3 -c "import grpc; print('✓ gRPC:', grpc.__version__)"
# Should print: ✓ gRPC: 1.76.0 (or similar)

# Verify Protobuf
.venv/bin/python3 -c "import google.protobuf; print('✓ Protobuf installed')"
# Should print: ✓ Protobuf installed

# Verify NumPy
.venv/bin/python3 -c "import numpy; print('✓ NumPy:', numpy.__version__)"
# Should print: ✓ NumPy: 2.3.4 (or similar)

# Verify SnakeBridge adapter
.venv/bin/python3 -c "from snakebridge_adapter.adapter import SnakeBridgeAdapter; print('✓ Adapter ready')"
# Should print: ✓ Adapter ready

Check Configuration
# Check SNAKEPIT_PYTHON is set
echo $SNAKEPIT_PYTHON
# Should print: /path/to/.venv/bin/python3

# Verify it's executable
$SNAKEPIT_PYTHON --version
# Should print: Python 3.x.x

# Test import through configured Python
$SNAKEPIT_PYTHON -c "import grpc; print('OK')"
# Should print: OK

Run Tests
# Mock tests (no Python needed)
mix test
# All tests should pass

# Real Python integration tests
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3
mix test --only real_python
# Should pass if environment is configured correctly


Configuration
Environment Variables
SNAKEPIT_PYTHON (Required for real Python execution)
	Purpose: Tells Snakepit which Python interpreter to use
	Format: Absolute path to Python executable
	Example: /home/user/projects/snakebridge/.venv/bin/python3
	Set in: Shell rc file, .envrc, or .env

PYTHONPATH (Usually auto-configured)
	Purpose: Python module search path
	Format: Colon-separated paths (Linux/macOS) or semicolon (Windows)
	Auto-set by: setup_python.sh and example_helpers.exs
	Example: /path/to/snakebridge/priv/python:/path/to/snakepit/priv/python

Elixir Configuration
# config/config.exs
import Config

# For real Python execution (not mocks)
config :snakebridge,
  snakepit_adapter: SnakeBridge.SnakepitAdapter

# Snakepit pool configuration
config :snakepit,
  pooling_enabled: true,
  pool_config: %{pool_size: 2}

# Environment-specific overrides
import_config "#{config_env()}.exs"
# config/dev.exs - use mocks in development by default
config :snakebridge,
  snakepit_adapter: SnakeBridge.SnakepitMock  # Fast, no Python needed

# config/prod.exs - use real Python in production
config :snakebridge,
  snakepit_adapter: SnakeBridge.SnakepitAdapter

Common Scenarios
Scenario 1: New Developer Joining Project
# Clone repo
git clone https://github.com/yourorg/snakebridge.git
cd snakebridge

# Install Elixir deps
mix deps.get

# Setup Python (one command)
./scripts/setup_python.sh

# Configure environment
echo 'export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3' >> ~/.bashrc
source ~/.bashrc

# Verify
mix test

Scenario 2: Using SnakeBridge as a Dependency
# Your project
cd my_project
mix deps.get

# Setup Python from SnakeBridge dependency
./deps/snakebridge/scripts/setup_python.sh

# Or manually
python3 -m venv .venv
.venv/bin/pip install -r deps/snakepit/priv/python/requirements.txt

# Configure
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3

# Use in your code
mix run my_script.exs

Scenario 3: CI/CD Pipeline
# .github/workflows/ci.yml
name: CI

on: [push, pull_request]

jobs:
  test:
    runs-on: ubuntu-latest
    steps:
      - uses: actions/checkout@v3

      - name: Set up Elixir
        uses: erlef/setup-beam@v1
        with:
          elixir-version: '1.18'
          otp-version: '28'

      - name: Set up Python
        uses: actions/setup-python@v4
        with:
          python-version: '3.9'

      - name: Install dependencies
        run: |
          mix deps.get
          python3 -m venv .venv
          .venv/bin/pip install -r deps/snakepit/priv/python/requirements.txt

      - name: Run tests
        run: |
          export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3
          mix test --only integration
Scenario 4: Docker Container
FROM elixir:1.18-alpine

# Install Python
RUN apk add --no-cache python3 py3-pip

# Create app directory
WORKDIR /app

# Copy application
COPY . .

# Install Elixir deps
RUN mix deps.get

# Setup Python venv
RUN python3 -m venv /app/.venv && \
    /app/.venv/bin/pip install -r deps/snakepit/priv/python/requirements.txt && \
    cd priv/python && /app/.venv/bin/pip install -e . && cd ../..

# Configure Python path
ENV SNAKEPIT_PYTHON=/app/.venv/bin/python3

# Run
CMD ["mix", "run", "--no-halt"]
Scenario 5: Multiple Projects Sharing Snakepit
# Create shared venv in Snakepit repo
cd ~/projects/snakepit
python3 -m venv .venv
.venv/bin/pip install -r priv/python/requirements.txt

# Project A uses it
cd ~/projects/project_a
export SNAKEPIT_PYTHON=~/projects/snakepit/.venv/bin/python3
mix run

# Project B uses it
cd ~/projects/project_b
export SNAKEPIT_PYTHON=~/projects/snakepit/.venv/bin/python3
mix run


Troubleshooting
"ModuleNotFoundError: No module named 'grpc'"
Symptom:
Python gRPC server process exited with status 1 during startup
Traceback (most recent call last):
  File ".../grpc_server.py", line 11, in <module>
    import grpc
ModuleNotFoundError: No module named 'grpc'
Cause: Dependencies not installed, or wrong Python being used.
Solution:
# Check which Python is configured
echo $SNAKEPIT_PYTHON
# Should point to venv Python

# If not set
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3

# Verify dependencies in venv
.venv/bin/python3 -c "import grpc; print('OK')"

# If fails, install dependencies
.venv/bin/pip install -r deps/snakepit/priv/python/requirements.txt

"error: externally-managed-environment"
Symptom:
$ pip3 install grpcio
error: externally-managed-environment

× This environment is externally managed

Cause: Trying to use system pip (forbidden on modern systems).
Solution: Use virtual environment:
# Create venv
python3 -m venv .venv

# Use venv pip
.venv/bin/pip install grpcio

# Or run setup script
./scripts/setup_python.sh

"Python gRPC server process exited with status 1"
Symptom: Snakepit starts but Python workers crash immediately.
Causes & Solutions:
	SNAKEPIT_PYTHON not set:
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3


	Dependencies missing:
.venv/bin/pip install -r deps/snakepit/priv/python/requirements.txt


	Wrong Python version (need 3.9+):
python3 --version  # Should be 3.9 or higher


	PYTHONPATH issues:
# Check PYTHONPATH includes SnakeBridge adapter
echo $PYTHONPATH
# Should include: /path/to/snakebridge/priv/python



"no process: the process is not alive"
Symptom:
** (EXIT) no process: the process is not alive or there's no process currently associated with the given name
Cause: Snakepit Pool failed to start or Python worker crashed.
Solution:
# 1. Verify Python setup
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3
.venv/bin/python3 -c "import grpc; print('OK')"

# 2. Run test with verbose output
mix test test/integration/real_python_test.exs --trace

# 3. Check Snakepit logs for Python errors
# Look for "Python gRPC server process exited" messages

Virtual environment not activating
Symptom: After running source .venv/bin/activate, imports still fail.
Cause: Don't need to activate for SnakeBridge! Just set SNAKEPIT_PYTHON.
Solution:
# DON'T do this:
source .venv/bin/activate  # Not needed!

# DO this instead:
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3
mix run example.exs

Why? Snakepit spawns Python subprocesses. It needs the Python path, not an activated environment in your shell.
Dependencies installed but still not found
Symptom: Dependencies are in venv but Python can't import them.
Cause: Using system Python instead of venv Python.
Solution:
# Check where packages are
.venv/bin/pip list | grep grpc
# Should show: grpcio 1.76.0

# Verify SNAKEPIT_PYTHON points to venv
echo $SNAKEPIT_PYTHON
realpath $SNAKEPIT_PYTHON
# Should be: /path/to/snakebridge/.venv/bin/python3

# If wrong, fix it
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3


Platform-Specific Notes
Linux (Ubuntu/Debian)
Modern versions (Ubuntu 24.04+, Debian 12+) require venv:
python3 -m venv .venv
.venv/bin/pip install -r requirements.txt

Older versions allow system pip (not recommended):
pip3 install --user grpcio protobuf

macOS
With Homebrew Python:
# Python 3 from Homebrew
brew install python@3.11

# Create venv
python3 -m venv .venv
.venv/bin/pip install -r requirements.txt

With system Python:
# macOS Monterey+ includes Python 3
python3 -m venv .venv
.venv/bin/pip install -r requirements.txt

Windows
With Python from python.org:
# Create venv
python -m venv .venv

# Activate
.venv\Scripts\activate

# Install
pip install -r requirements.txt

# Configure (PowerShell)
$env:SNAKEPIT_PYTHON = "$PWD\.venv\Scripts\python.exe"
With WSL2 (Recommended):
# Use Linux instructions inside WSL2
wsl
cd /mnt/c/projects/snakebridge
python3 -m venv .venv
.venv/bin/pip install -r deps/snakepit/priv/python/requirements.txt
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3

Docker/Containers
Alpine Linux:
RUN apk add --no-cache python3 py3-pip && \
    python3 -m venv /app/.venv && \
    /app/.venv/bin/pip install -r requirements.txt
ENV SNAKEPIT_PYTHON=/app/.venv/bin/python3
Debian/Ubuntu:
RUN apt-get update && apt-get install -y python3 python3-venv python3-pip && \
    python3 -m venv /app/.venv && \
    /app/.venv/bin/pip install -r requirements.txt
ENV SNAKEPIT_PYTHON=/app/.venv/bin/python3

Best Practices
1. One venv per project
# Good: Each project has its own venv
~/projects/project_a/.venv
~/projects/project_b/.venv

# Avoid: Shared system-wide venv (conflicts)

2. Pin dependency versions
# deps/snakepit/priv/python/requirements.txt
grpcio==1.76.0      # Good: specific version
protobuf>=4.25.0    # OK: minimum version
numpy               # Avoid: unpinned (can break)
3. Commit .gitignore, not .venv
# .gitignore
.venv/           # Never commit venv
__pycache__/
*.pyc
4. Document Python version
# README.md
## Requirements
- Python 3.9+ (tested with 3.11)
- Elixir 1.18+
5. Use direnv for auto-config
# .envrc
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3

# Auto-loads when you cd into directory
direnv allow


Additional Resources
	SnakeBridge Examples: examples/QUICKSTART.md
	Test Setup: test/integration/README.md
	Python venv docs: https://docs.python.org/3/library/venv.html
	PEP 668: https://peps.python.org/pep-0668/ (Why system pip is locked)
	Snakepit README: deps/snakepit/README.md


Quick Reference Card
# Setup
python3 -m venv .venv
.venv/bin/pip install -r deps/snakepit/priv/python/requirements.txt

# Configure
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3

# Verify
.venv/bin/python3 -c "import grpc; print('OK')"
echo $SNAKEPIT_PYTHON

# Test
mix test                      # Mocks (fast)
mix test --only real_python   # Real Python


Need more help? Open an issue at https://github.com/nshkrdotcom/snakebridge/issues
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    SnakeBridge Quick Start

Try It NOW (No Setup)
# See SnakeBridge API in action (uses mocks, no Python needed)
mix run examples/api_demo.exs

This works immediately - demonstrates all SnakeBridge features using mock data.

Use With REAL Python
Step 1: Install Python Dependencies (2 minutes)
⚠️ IMPORTANT: Modern Python requires a virtual environment. Do NOT use system pip.
Option A: Automated Setup (Recommended)
# From SnakeBridge project root
./scripts/setup_python.sh

This script automatically:
	Creates .venv if it doesn't exist
	Installs all required dependencies (grpcio, protobuf, numpy)
	Configures Python path for Snakepit

Option B: Manual Setup
# Create virtual environment
python3 -m venv .venv

# Activate it
source .venv/bin/activate  # Linux/macOS
# OR
.venv\Scripts\activate     # Windows

# Install dependencies
pip install grpcio protobuf numpy

# Configure Snakepit to use this Python
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3

Why venv? Ubuntu 24.04+, Debian 12+, and other modern systems prevent system-wide pip installs (PEP 668). Always use a virtual environment.
Step 2: Verify Installation
# Verify Python dependencies are installed
.venv/bin/python3 -c "import grpc; print('✓ gRPC:', grpc.__version__)"
.venv/bin/python3 -c "import google.protobuf; print('✓ Protobuf installed')"
.venv/bin/python3 -c "import numpy; print('✓ NumPy:', numpy.__version__)"

# Verify SnakeBridge adapter is available
.venv/bin/python3 -c "from snakebridge_adapter.adapter import SnakeBridgeAdapter; print('✓ SnakeBridge adapter ready')"

All checks should print ✓. If any fail, re-run setup.
Step 3: Configure for Live Mode
Option A: Environment Variable (Quick, for one-off runs)
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3
mix run examples/api_demo.exs

Option B: Config File (Persistent)
# Create config/dev.secret.exs (gitignored)
import Config

config :snakebridge,
  snakepit_adapter: SnakeBridge.SnakepitAdapter  # Use real Snakepit instead of mock
Then run examples normally:
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3
mix run examples/json_integration/example.exs

Step 4: Run Live Examples
# Ensure Python is configured
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3

# JSON example (uses Python's built-in json module)
elixir examples/live_demo.exs

# NumPy example (scientific computing)
elixir examples/numpy_live.exs

# Streaming example (GenAI adapter)
elixir examples/genai_streaming.exs

Note: Examples using Mix.install (like live_demo.exs) handle Python setup automatically via example_helpers.exs.

Troubleshooting
"ModuleNotFoundError: No module named 'grpc'"
Problem: Python dependencies not installed or wrong Python being used.
Solution:
# Check which Python Snakepit is using
echo $SNAKEPIT_PYTHON

# Should point to your venv Python, e.g., /path/to/.venv/bin/python3
# If not set or wrong, configure it:
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3

# Verify dependencies are in venv:
.venv/bin/python3 -c "import grpc; print('OK')"

"error: externally-managed-environment"
Problem: Trying to use system pip (not allowed on modern systems).
Solution: Always use a virtual environment:
python3 -m venv .venv
source .venv/bin/activate
pip install grpcio protobuf numpy

"Python gRPC server process exited with status 1"
Problem: Snakepit can't find Python or dependencies.
Solution:
# Set SNAKEPIT_PYTHON to your venv Python
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3

# Verify it works
$SNAKEPIT_PYTHON -c "import grpc; print('OK')"

Examples don't run
Problem: Python environment not configured.
Solution: Most examples need SNAKEPIT_PYTHON set:
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3
elixir examples/live_demo.exs


Quick Reference
Complete Setup Sequence
# 1. Create venv
python3 -m venv .venv

# 2. Install dependencies
.venv/bin/pip install grpcio protobuf numpy

# 3. Configure environment
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3

# 4. Run example
elixir examples/live_demo.exs

For Development
# Persist Python configuration
echo 'export SNAKEPIT_PYTHON='$(pwd)'/.venv/bin/python3' >> .envrc
# Use with direnv or source manually

# Run tests with real Python
export SNAKEPIT_PYTHON=$(pwd)/.venv/bin/python3
mix test --only real_python


Current Status
✅ Mock Mode: Works NOW with zero setup (run api_demo.exs)
✅ Live Mode: Requires Python venv + dependencies (2 min setup)
The choice: Examples can work BOTH ways depending on configuration!
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    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
Unreleased
Planned
	[ ] Configuration composition (extends, mixins)
	[ ] LSP server for config authoring
	[ ] Auto-generated test suites from schemas

0.2.4 - 2025-10-29
Changed
	Small revision to README.md

0.2.3 - 2025-10-29
Added
	Real Python integration status & roadmap (docs/20251027/REAL_PYTHON_INTEGRATION_STATUS_AND_ROADMAP.md) outlining milestones and blockers
	Comprehensive Python environment setup guide (docs/PYTHON_SETUP.md) and .env.example bootstrap for local runs
	Real Python integration test harness with documentation (test/integration/README.md, test/integration/real_python_test.exs)
	Deep dive research notes for Claude and Gemini tooling (docs/20251027/*.md) to inform future adapters

Changed
	Quickstart instructions refreshed with real Python workflow updates (examples/QUICKSTART.md)
	Upgraded bundled Snakepit dependency to v0.6.7 to match new integration pipeline
	README highlights refined streaming tooling section and dependency guidance

Fixed
	Eliminated Elixir test module redefinition warnings caused by upgraded Snakepit fixtures

0.2.2 - 2025-10-26
Added - Streaming Everything Everywhere 🐍⚡
	✅ End-to-end streaming pipeline powered by Snakepit v0.6.4 — SnakeBridge.Runtime.execute_stream/5 now forwards streaming tools with chunk callbacks
	✅ GenAI adapter + example showing real streaming feeds (examples/genai_streaming.exs, examples/test_streaming_simple.exs)
	✅ Python bridge enhancements — new gRPC adapter wiring enables execute_streaming_tool/4

Changed
	Live demos now share a unified helper that installs deps, configures Snakepit, and locates the correct Python interpreter automatically
	Updated examples (live_demo, numpy_live) to run against the published Snakepit package instead of local checkouts
	README refreshed with new streaming docs, commands, and dependency versions

Fixed
	Ensured Mix examples no longer consume stale cached copies of Snakepit by configuring the path after Mix.install/1
	Python setup script now prefers a project-local virtualenv before falling back to the Snakepit repo venv

0.2.1 - 2025-10-26
Added - Function Generation Support 🎉
Core Implementation:
	✅ generate_function_module/2 - Generates Elixir modules for Python module-level functions
	✅ Runtime.call_function/4 - Executes stateless Python functions (no instance required)
	✅ Function discovery - Properly handles function descriptors from introspection
	✅ Mixed generation - Can generate both classes AND functions from same config

What This Enables:
# Call Python functions directly - no instance creation needed!
{:ok, schema} = SnakeBridge.discover("json")
config = SnakeBridge.Discovery.schema_to_config(schema, python_module: "json")
{:ok, [json_module]} = SnakeBridge.generate(config)

{:ok, json_string} = json_module.dumps(%{obj: %{hello: "world"}})
{:ok, data} = json_module.loads(%{s: json_string})
Examples Updated:
	examples/json_live.exs - Now demonstrates full roundtrip: dumps() → loads()
	examples/numpy_math.exs - Shows NumPy function discovery (626 functions!)

Key Differences from Class Modules:
	No @type t (functions are stateless)
	No create/2 function (direct function calls)
	Functions take args directly, not instance_ref
	Call Runtime.call_function instead of Runtime.call_method

Added - Tests
	8 new unit tests for function generation (test/unit/function_generation_test.exs)
	7 new integration tests (test/integration/function_execution_test.exs)
	All tests following TDD methodology (RED → GREEN → REFACTOR)

Changed
	Discovery.convert_functions/1 now includes name field in function descriptors
	SnakepitMock updated with specific responses for json.dumps/loads
	generate_all/1 now generates both class and function modules

Fixed
	Function descriptors missing required name field
	SnakepitMock had duplicate call_python_response clause (compiler warning)

Test Results
	91 total tests (up from 88)
	8 properties + 83 unit/integration tests
	100% pass rate ✅
	Zero compilation warnings ✅

Documentation
	README updated with function generation examples
	Configuration examples show both classes and functions
	DSPy example updated to demonstrate function calls

Git History
Six atomic commits following TDD:
	Add tests for function module generation (TDD RED phase)
	Implement generate_function_module/2 and function generation (TDD GREEN phase)
	Add Runtime.call_function/4 for module-level function calls
	Update Discovery and SnakepitMock to properly handle functions
	Add comprehensive integration tests for function execution
	Update examples to demonstrate live function calling

0.2.0 - 2025-10-26
Added - Live Python Integration
	Complete Python adapter (SnakeBridgeAdapter) for dynamic library integration	describe_library tool - introspects any Python module via inspect
	call_python tool - executes functions, creates instances, calls methods
	Generic adapter works with ANY Python library (json, numpy, requests, etc.)
	12 Python tests, all passing



Added - User-Facing Tools
	Public API: SnakeBridge.discover/2, generate/1, integrate/2
	Mix tasks:	mix snakebridge.discover - discover Python libraries
	mix snakebridge.validate - validate configs
	mix snakebridge.generate - generate modules
	mix snakebridge.clean - clean caches


	Setup script: scripts/setup_python.sh - auto-install Python deps

Added - Live Examples
	examples/api_demo.exs - works instantly, no Python needed
	examples/json_live.exs - live Python json module
	examples/numpy_math.exs - live NumPy (626 functions discovered!)
	example_helpers.exs - auto-manages Python dependencies

Added - Documentation
	docs/20251026/COMPLETE_USAGE_EXAMPLE.md - comprehensive guide
	docs/20251026/AI_AGENT_ADAPTER_GENERATION.md - future automation architecture
	docs/20251026/BASE_FUNCTIONALITY_ROADMAP.md - development roadmap
	docs/20251026/SNAKEBRIDGE_VS_RAW_SNAKEPIT.md - value proposition

Fixed
	All 54 broken tests now passing (100% test coverage)
	Generator now calls Runtime instead of placeholders
	Schema.Differ recursive diffing
	TypeSystem.Mapper smart capitalization (dspy → DSPy)
	Cache filesystem persistence
	Compiler warnings eliminated

Changed
	Runtime uses generic call_python tool (was library-specific call_dspy)
	SnakepitMock supports both old and new tool names
	Development mode uses mocks by default (fast iteration)

Test Results
	76 Elixir tests passing ✅
	12 Python tests passing ✅
	6 integration tests passing ✅
	88 total tests, 100% pass rate

0.1.0 - 2025-10-25
Added
	Initial release
	Core configuration schema
	Type system mapper
	Basic code generation
	Discovery framework



  

  
    
    SnakeBridge.Cache - SnakeBridge v0.2.4
    
    

    


  
  

    
SnakeBridge.Cache 
    



      
Schema cache with ETS backend.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        clear_all()

      


        Clear all caches.



    


    
      
        load(cache_path_or_hash)

      


        Load configuration from cache (tries ETS first, then filesystem).



    


    
      
        start_link(opts)

      


    


    
      
        store(config)

      


        Store configuration to both ETS and filesystem.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      clear_all()



        
          
        

    

  


  

      

          @spec clear_all() :: :ok


      


Clear all caches.

  



  
    
      
    
    
      load(cache_path_or_hash)



        
          
        

    

  


  

      

          @spec load(String.t()) :: {:ok, SnakeBridge.Config.t()} | {:error, :not_found}


      


Load configuration from cache (tries ETS first, then filesystem).

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      store(config)



        
          
        

    

  


  

      

          @spec store(SnakeBridge.Config.t()) :: {:ok, String.t()}


      


Store configuration to both ETS and filesystem.
Returns {:ok, file_path} where file_path is the location of the cached file.

  


        

      


  

  
    
    SnakeBridge.Catalog - SnakeBridge v0.2.4
    
    

    


  
  

    
SnakeBridge.Catalog 
    



      
Catalog of Python libraries with tested SnakeBridge integrations.
Provides a curated list of Python packages with:
	Package metadata (PyPI name, version)
	Integration status (tested, beta, experimental)
	Adapter specifications (generic or specialized)
	Setup requirements (API keys, dependencies)

Usage
# List all cataloged libraries
SnakeBridge.Catalog.list()

# Get specific library
SnakeBridge.Catalog.get(:genai)

# Filter by category
SnakeBridge.Catalog.by_category(:llm)

# Get streaming libraries
SnakeBridge.Catalog.streaming_libraries()

# Get install command
{:ok, cmd} = SnakeBridge.Catalog.install_command(:genai)
# => "pip install google-genai==0.3.0"

      


      
        Summary


  
    Types
  


    
      
        library_entry()

      


    





  
    Functions
  


    
      
        adapter_config(library_name)

      


        Get adapter configuration for Snakepit.



    


    
      
        by_category(category)

      


        List libraries by category (:llm, :scientific, :http, etc.).



    


    
      
        get(library_name)

      


        Get library entry by name.



    


    
      
        install_command(library_name)

      


        Get pip install command for a library.



    


    
      
        list()

      


        List all cataloged Python libraries.



    


    
      
        specialized?(library_name)

      


        Check if library uses specialized adapter.



    


    
      
        streaming_libraries()

      


        List libraries that support streaming.



    





      


      
        Types


        


  
    
      
    
    
      library_entry()



        
          
        

    

  


  

      

          @type library_entry() :: %{
  name: atom(),
  description: String.t(),
  category: atom(),
  pypi_package: String.t() | nil,
  import_name: String.t(),
  version: String.t(),
  python_requires: String.t(),
  adapter: :generic | :specialized,
  adapter_module: String.t() | nil,
  adapter_class: String.t() | nil,
  supports_streaming: boolean(),
  supports_classes: boolean(),
  supports_functions: boolean(),
  requires_env: [String.t()],
  dependencies: [String.t()],
  status: :tested | :beta | :experimental,
  tested_version: String.t(),
  last_updated: Date.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      adapter_config(library_name)



        
          
        

    

  


  

      

          @spec adapter_config(atom()) :: {:ok, map()} | {:error, :not_in_catalog}


      


Get adapter configuration for Snakepit.
Returns configuration for starting Snakepit with correct adapter.

  



  
    
      
    
    
      by_category(category)



        
          
        

    

  


  

      

          @spec by_category(atom()) :: [library_entry()]


      


List libraries by category (:llm, :scientific, :http, etc.).

  



  
    
      
    
    
      get(library_name)



        
          
        

    

  


  

      

          @spec get(atom()) :: library_entry() | nil


      


Get library entry by name.

  



  
    
      
    
    
      install_command(library_name)



        
          
        

    

  


  

      

          @spec install_command(atom()) :: {:ok, String.t()} | {:error, :not_in_catalog}


      


Get pip install command for a library.
Returns command with pinned version from catalog.

  



  
    
      
    
    
      list()



        
          
        

    

  


  

      

          @spec list() :: [library_entry()]


      


List all cataloged Python libraries.

  



  
    
      
    
    
      specialized?(library_name)



        
          
        

    

  


  

      

          @spec specialized?(atom()) :: boolean()


      


Check if library uses specialized adapter.

  



  
    
      
    
    
      streaming_libraries()



        
          
        

    

  


  

      

          @spec streaming_libraries() :: [library_entry()]


      


List libraries that support streaming.

  


        

      


  

  
    
    SnakeBridge.Discovery.IntrospectorBehaviour - SnakeBridge v0.2.4
    
    

    


  
  

    
SnakeBridge.Discovery.IntrospectorBehaviour behaviour
    



      
Behaviour for library introspection implementations.
Allows swapping between real Snakepit-based introspection and
mocked introspection for testing.

      


      
        Summary


  
    Callbacks
  


    
      
        discover(module_path, opts)

      


        Discover a Python library's schema.



    





      


      
        Callbacks


        


  
    
      
    
    
      discover(module_path, opts)



        
          
        

    

  


  

      

          @callback discover(module_path :: String.t(), opts :: keyword()) ::
  {:ok, map()} | {:error, term()}


      


Discover a Python library's schema.
Parameters
	module_path - Python module path (e.g., "dspy")
	opts - Options for discovery	:depth - Discovery depth for submodules
	:config_hash - Config hash for cache validation
	:use_cache - Whether to use cached results



Returns
	{:ok, schema} - Discovered schema map
	{:error, reason} - Error during discovery


  


        

      


  

  
    
    SnakeBridge.SnakepitAdapter - SnakeBridge v0.2.4
    
    

    


  
  

    
SnakeBridge.SnakepitAdapter 
    



      
Real implementation that delegates to Snakepit.
This is the production adapter - no mocking, just delegates
to actual Snakepit functions.

      




  

  
    
    SnakeBridge.SnakepitBehaviour - SnakeBridge v0.2.4
    
    

    


  
  

    
SnakeBridge.SnakepitBehaviour behaviour
    



      
Behaviour that wraps Snakepit functions we depend on.
This allows us to mock Snakepit in tests while using the real
implementation in production.

      


      
        Summary


  
    Callbacks
  


    
      
        execute_in_session(session_id, tool_name, args)

      


    


    
      
        execute_in_session(session_id, tool_name, args, opts)

      


    


    
      
        get_stats()

      


    





      


      
        Callbacks


        


  
    
      
    
    
      execute_in_session(session_id, tool_name, args)



        
          
        

    

  


  

      

          @callback execute_in_session(
  session_id :: String.t(),
  tool_name :: String.t(),
  args :: map()
) :: {:ok, map()} | {:error, term()}


      



  



  
    
      
    
    
      execute_in_session(session_id, tool_name, args, opts)



        
          
        

    

  


  

      

          @callback execute_in_session(
  session_id :: String.t(),
  tool_name :: String.t(),
  args :: map(),
  opts :: keyword()
) :: {:ok, map()} | {:error, term()}


      



  



  
    
      
    
    
      get_stats()



        
          
        

    

  


  

      

          @callback get_stats() :: map()


      



  


        

      


  

  
    
    SnakeBridge - SnakeBridge v0.2.4
    
    

    


  
  

    
SnakeBridge 
    



      
Public API for SnakeBridge - Configuration-driven Python library integration for Elixir.
SnakeBridge enables seamless integration with Python libraries by automatically
generating type-safe Elixir modules from declarative configurations.
Quick Start
# Discover a Python library
{:ok, schema} = SnakeBridge.discover("dspy")

# Convert to config and generate modules
config = SnakeBridge.Discovery.schema_to_config(schema, python_module: "dspy")
{:ok, modules} = SnakeBridge.generate(config)

# Or do it all in one step
{:ok, modules} = SnakeBridge.integrate("dspy")
Workflow
	Discover - Introspect Python library to extract schema
	Configure - Review and customize generated config
	Generate - Create type-safe Elixir wrapper modules
	Use - Call Python code as if it were native Elixir

See individual function documentation for details.

      


      
        Summary


  
    Functions
  


    
      
        discover(module_path, opts \\ [])

      


        Discover a Python library's schema.



    


    
      
        generate(config)

      


        Generate Elixir modules from a SnakeBridge configuration.



    


    
      
        integrate(module_path, opts \\ [])

      


        Discover and generate in a single step.



    





      


      
        Functions


        


    

  
    
      
    
    
      discover(module_path, opts \\ [])



        
          
        

    

  


  

      

          @spec discover(
  String.t(),
  keyword()
) :: {:ok, map()} | {:error, term()}


      


Discover a Python library's schema.
Introspects the Python library using Snakepit and returns a schema
containing all classes, methods, and functions.
Parameters
	module_path - Python module to discover (e.g., "dspy", "langchain")
	opts - Discovery options	:depth - How deep to traverse submodules (default: 2)
	:session_id - Reuse existing Snakepit session
	:config_hash - Cache validation hash



Returns
	{:ok, schema} - Discovered schema map
	{:error, reason} - Discovery failed

Examples
{:ok, schema} = SnakeBridge.discover("dspy")
{:ok, schema} = SnakeBridge.discover("langchain", depth: 3)

  



  
    
      
    
    
      generate(config)



        
          
        

    

  


  

      

          @spec generate(SnakeBridge.Config.t()) :: {:ok, [module()]} | {:error, term()}


      


Generate Elixir modules from a SnakeBridge configuration.
Takes a validated SnakeBridge.Config struct and generates corresponding
Elixir wrapper modules. In development mode, modules are compiled and loaded
dynamically. In production, use compile-time generation.
Parameters
	config - SnakeBridge.Config struct (must be valid)

Returns
	{:ok, modules} - List of generated module atoms
	{:error, reason} - Generation or validation failed

Examples
config = %SnakeBridge.Config{python_module: "dspy", ...}
{:ok, [DSPy.Predict]} = SnakeBridge.generate(config)

  



    

  
    
      
    
    
      integrate(module_path, opts \\ [])



        
          
        

    

  


  

      

          @spec integrate(
  String.t(),
  keyword()
) :: {:ok, [module()] | map()} | {:error, term()}


      


Discover and generate in a single step.
Convenience function that combines discovery and generation. Perfect for
quick prototyping and interactive development.
Parameters
	module_path - Python module to integrate
	opts - Combined options for both discovery and generation	:depth - Discovery depth (default: 2)
	:return - What to return: :modules (default) or :full



Returns
	{:ok, modules} - When return: :modules (default)
	{:ok, %{config: config, modules: modules}} - When return: :full
	{:error, reason} - Failed at any step

Examples
# Simple integration
{:ok, modules} = SnakeBridge.integrate("dspy")

# Get config too
{:ok, %{config: config, modules: modules}} =
  SnakeBridge.integrate("dspy", return: :full)

  


        

      


  

  
    
    SnakeBridge.Config - SnakeBridge v0.2.4
    
    

    


  
  

    
SnakeBridge.Config 
    



      
Configuration schema for SnakeBridge integrations.
Defines the structure for declarative Python library integration configs.
Example
config = %SnakeBridge.Config{
  python_module: "dspy",
  version: "2.5.0",
  introspection: %{
    enabled: true,
    cache_path: "priv/snakebridge/schemas/dspy.json"
  },
  classes: [
    %{
      python_path: "dspy.Predict",
      elixir_module: DSPy.Predict,
      constructor: %{args: %{signature: {:required, :string}}},
      methods: [%{name: "__call__", elixir_name: :call}]
    }
  ]
}

{:ok, validated} = SnakeBridge.Config.validate(config)

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        compose(config)

      


        Compose configuration with extends and mixins.



    


    
      
        from_map(map)

      


        Create config from map.



    


    
      
        hash(config)

      


        Compute content hash of configuration.



    


    
      
        pretty_print(config)

      


        Pretty print configuration.



    


    
      
        to_elixir_code(config)

      


        Convert config to Elixir code string.



    


    
      
        to_map(config)

      


        Convert config to map.



    


    
      
        validate(config)

      


        Validate a configuration.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %SnakeBridge.Config{
  bidirectional_tools: map(),
  caching: map(),
  classes: [map()],
  compilation_mode: :auto | :compile_time | :runtime,
  description: String.t() | nil,
  extends: t() | nil,
  functions: [map()],
  grpc: map(),
  introspection: map(),
  mixins: [map()],
  python_module: String.t() | nil,
  telemetry: map(),
  timeout: non_neg_integer() | nil,
  version: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      compose(config)



        
          
        

    

  


  

      

          @spec compose(t()) :: t()


      


Compose configuration with extends and mixins.
Applies inheritance and mixin patterns to build final configuration.

  



  
    
      
    
    
      from_map(map)



        
          
        

    

  


  

      

          @spec from_map(map()) :: {:ok, t()} | {:error, term()}


      


Create config from map.

  



  
    
      
    
    
      hash(config)



        
          
        

    

  


  

      

          @spec hash(t()) :: String.t()


      


Compute content hash of configuration.

  



  
    
      
    
    
      pretty_print(config)



        
          
        

    

  


  

      

          @spec pretty_print(t()) :: String.t()


      


Pretty print configuration.

  



  
    
      
    
    
      to_elixir_code(config)



        
          
        

    

  


  

      

          @spec to_elixir_code(t()) :: String.t()


      


Convert config to Elixir code string.

  



  
    
      
    
    
      to_map(config)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      


Convert config to map.

  



  
    
      
    
    
      validate(config)



        
          
        

    

  


  

      

          @spec validate(t()) :: {:ok, t()} | {:error, [String.t()]}


      


Validate a configuration.
Returns {:ok, config} if valid, or {:error, errors} with a list of error messages.

  


        

      


  

  
    
    SnakeBridge.Generator - SnakeBridge v0.2.4
    
    

    


  
  

    
SnakeBridge.Generator 
    



      
Code generation engine for SnakeBridge.
Generates Elixir modules from Python library descriptors using
metaprogramming and AST manipulation.

      


      
        Summary


  
    Functions
  


    
      
        compile_and_load(ast)

      


        Compile and load generated module at runtime.



    


    
      
        generate_all(config)

      


        Generate all modules for an integration.



    


    
      
        generate_function_module(descriptor, config)

      


        Generate module AST for Python module-level functions.



    


    
      
        generate_incremental(diff, existing_modules)

      


        Generate only changed modules from diff.



    


    
      
        generate_module(descriptor, config)

      


        Generate module AST from class descriptor.



    


    
      
        optimize(ast)

      


        Optimize generated AST.



    





      


      
        Functions


        


  
    
      
    
    
      compile_and_load(ast)



        
          
        

    

  


  

      

          @spec compile_and_load(Macro.t()) :: {:ok, module()} | {:error, term()}


      


Compile and load generated module at runtime.
Used in development mode for hot reloading.

  



  
    
      
    
    
      generate_all(config)



        
          
        

    

  


  

      

          @spec generate_all(SnakeBridge.Config.t()) :: {:ok, [module()]} | {:error, term()}


      


Generate all modules for an integration.

  



  
    
      
    
    
      generate_function_module(descriptor, config)



        
          
        

    

  


  

      

          @spec generate_function_module(map(), SnakeBridge.Config.t()) :: Macro.t()


      


Generate module AST for Python module-level functions.
Different from class modules - no instance creation, direct function calls.
Functions are stateless and call Runtime.call_function instead of create_instance.

  



  
    
      
    
    
      generate_incremental(diff, existing_modules)



        
          
        

    

  


  

      

          @spec generate_incremental(list(), [module()]) :: {:ok, [module()]} | {:error, term()}


      


Generate only changed modules from diff.

  



  
    
      
    
    
      generate_module(descriptor, config)



        
          
        

    

  


  

      

          @spec generate_module(map(), SnakeBridge.Config.t()) :: Macro.t()


      


Generate module AST from class descriptor.
Takes a class descriptor and configuration, returns quoted Elixir code
that defines a module with create/execute functions.

  



  
    
      
    
    
      optimize(ast)



        
          
        

    

  


  

      

          @spec optimize(Macro.t()) :: Macro.t()


      


Optimize generated AST.
Applies various optimization passes to improve generated code.

  


        

      


  

  
    
    SnakeBridge.Runtime - SnakeBridge v0.2.4
    
    

    


  
  

    
SnakeBridge.Runtime 
    



      
Runtime execution layer for SnakeBridge.
Handles interaction with Snakepit, with configurable adapter
for testing vs production.

      


      
        Summary


  
    Functions
  


    
      
        call_function(python_path, function_name, args, opts \\ [])

      


        Call a module-level Python function (not a method on an instance).



    


    
      
        call_method(arg, method_name, args, opts \\ [])

      


        Call a method on a Python instance.



    


    
      
        create_instance(python_path, args, session_id, opts \\ [])

      


        Create a Python instance.



    


    
      
        execute(session_id, tool_name, args, opts \\ [])

      


        Execute a tool via Snakepit.



    


    
      
        execute_stream(session_id, tool_name, args, callback_fn, opts \\ [])

      


        Execute a streaming tool via Snakepit.



    


    
      
        snakepit_adapter()

      


        Get the configured Snakepit adapter.



    





      


      
        Functions


        


    

  
    
      
    
    
      call_function(python_path, function_name, args, opts \\ [])



        
          
        

    

  


  

      

          @spec call_function(String.t(), String.t(), map(), keyword()) ::
  {:ok, term()} | {:error, term()}


      


Call a module-level Python function (not a method on an instance).
This is for stateless function calls like json.dumps(), numpy.mean(), etc.
Different from call_method - no instance_id required.

  



    

  
    
      
    
    
      call_method(arg, method_name, args, opts \\ [])



        
          
        

    

  


  

      

          @spec call_method({String.t(), String.t()}, String.t(), map(), keyword()) ::
  {:ok, term()} | {:error, term()}


      


Call a method on a Python instance.

  



    

  
    
      
    
    
      create_instance(python_path, args, session_id, opts \\ [])



        
          
        

    

  


  

      

          @spec create_instance(String.t(), map(), String.t() | nil, keyword()) ::
  {:ok, {String.t(), String.t()}} | {:error, term()}


      


Create a Python instance.

  



    

  
    
      
    
    
      execute(session_id, tool_name, args, opts \\ [])



        
          
        

    

  


  

Execute a tool via Snakepit.

  



    

  
    
      
    
    
      execute_stream(session_id, tool_name, args, callback_fn, opts \\ [])



        
          
        

    

  


  

Execute a streaming tool via Snakepit.
The callback function receives each chunk as it arrives.
Example
SnakeBridge.Runtime.execute_stream(
  session_id,
  "generate_text_stream",
  %{"model" => "gemini-2.0-flash-exp", "prompt" => "Hello"},
  fn chunk ->
    IO.write(chunk["chunk"])
  end
)

  



  
    
      
    
    
      snakepit_adapter()



        
          
        

    

  


  

Get the configured Snakepit adapter.
Returns mock in test, real adapter in dev/prod.

  


        

      


  

  
    
    SnakeBridge.Discovery - SnakeBridge v0.2.4
    
    

    


  
  

    
SnakeBridge.Discovery 
    



      
Discovery and introspection for Python libraries.
This module provides functions to discover Python library schemas,
either through automatic introspection or from cached descriptors.

      


      
        Summary


  
    Functions
  


    
      
        discover(module_path, opts \\ [])

      


        Discover a Python module's schema.



    


    
      
        schema_to_config(schema, opts \\ [])

      


        Convert discovered schema to SnakeBridge config.



    





      


      
        Functions


        


    

  
    
      
    
    
      discover(module_path, opts \\ [])



        
          
        

    

  


  

      

          @spec discover(
  String.t(),
  keyword()
) :: {:ok, map()} | {:error, term()}


      


Discover a Python module's schema.
Options
	:depth - Discovery depth for submodules (default: 2)
	:config_hash - Config hash for cache validation
	:use_cache - Whether to use cached results (default: true)

Example
{:ok, schema} = SnakeBridge.Discovery.discover("dspy", depth: 3)

  



    

  
    
      
    
    
      schema_to_config(schema, opts \\ [])



        
          
        

    

  


  

      

          @spec schema_to_config(
  map(),
  keyword()
) :: SnakeBridge.Config.t()


      


Convert discovered schema to SnakeBridge config.

  


        

      


  

  
    
    SnakeBridge.Discovery.Introspector - SnakeBridge v0.2.4
    
    

    


  
  

    
SnakeBridge.Discovery.Introspector 
    



      
Protocol and default implementation for library introspection.
Uses the adapter pattern - takes an implementation module as first parameter,
allowing tests to inject a mock while production uses the real Snakepit-based
implementation.

      


      
        Summary


  
    Functions
  


    
      
        discover(module_path, opts)

      


        Real implementation using Snakepit adapter.



    


    
      
        discover(impl, module_path, opts)

      


        Discover library schema using provided implementation.



    


    
      
        parse_descriptor(descriptor)

      


        Parse Python descriptor to normalized format.



    





      


      
        Functions


        


  
    
      
    
    
      discover(module_path, opts)



        
          
        

    

  


  

Real implementation using Snakepit adapter.

  



  
    
      
    
    
      discover(impl, module_path, opts)



        
          
        

    

  


  

      

          @spec discover(module(), String.t(), keyword()) :: {:ok, map()} | {:error, term()}


      


Discover library schema using provided implementation.
The impl parameter should be a module implementing IntrospectorBehaviour.
In tests, this will be IntrospectorMock. In production, use the default
implementation or create your own.
Examples
# Using mock in tests
{:ok, schema} = Introspector.discover(IntrospectorMock, "dspy", [])

# Using real implementation
{:ok, schema} = Introspector.discover(Introspector, "dspy", depth: 3)

  



  
    
      
    
    
      parse_descriptor(descriptor)



        
          
        

    

  


  

      

          @spec parse_descriptor(map()) :: map()


      


Parse Python descriptor to normalized format.

  


        

      


  

  
    
    SnakeBridge.Schema.Differ - SnakeBridge v0.2.4
    
    

    


  
  

    
SnakeBridge.Schema.Differ 
    



      
Computes diffs between schema versions (Git-style).

      


      
        Summary


  
    Functions
  


    
      
        diff(old_schema, new_schema)

      


        Compute diff between two schemas.



    


    
      
        diff_summary(changes)

      


        Generate human-readable diff summary.



    





      


      
        Functions


        


  
    
      
    
    
      diff(old_schema, new_schema)



        
          
        

    

  


  

      

          @spec diff(map(), map()) :: list()


      


Compute diff between two schemas.

  



  
    
      
    
    
      diff_summary(changes)



        
          
        

    

  


  

      

          @spec diff_summary(list()) :: String.t()


      


Generate human-readable diff summary.

  


        

      


  

  
    
    SnakeBridge.TypeSystem.Mapper - SnakeBridge v0.2.4
    
    

    


  
  

    
SnakeBridge.TypeSystem.Mapper 
    



      
Maps between Python type system and Elixir typespecs.

      


      
        Summary


  
    Functions
  


    
      
        infer_python_type(value)

      


        Infer Python type from Elixir value.



    


    
      
        python_class_to_elixir_module(python_path)

      


        Convert Python class path to Elixir module atom.



    


    
      
        to_elixir_spec(arg1)

      


        Convert Python type descriptor to Elixir typespec AST.



    





      


      
        Functions
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Infer Python type from Elixir value.
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Convert Python class path to Elixir module atom.
Handles atom length limits by using String.to_existing_atom when possible,
or creating a safe shortened version.

  



  
    
      
    
    
      to_elixir_spec(arg1)



        
          
        

    

  


  

Convert Python type descriptor to Elixir typespec AST.
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mix snakebridge.clean 
    



      
Clean SnakeBridge cache and generated files.
Usage
mix snakebridge.clean [OPTIONS]
Options
	--all - Remove config files in addition to caches

Examples
# Clean caches only
mix snakebridge.clean

# Clean everything including configs
mix snakebridge.clean --all
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mix snakebridge.discover 
    



      
Discovers a Python library's schema and generates a SnakeBridge configuration.
Usage
mix snakebridge.discover MODULE [OPTIONS]
Arguments
	MODULE - The Python module to discover (e.g., "dspy", "langchain")

Options
	--output - Output path for the config file (default: config/snakebridge/<module>.exs)
	--depth - Discovery depth for submodules (default: 2)
	--force - Overwrite existing config file without prompting

Examples
# Discover DSPy library
mix snakebridge.discover dspy

# Custom output path
mix snakebridge.discover dspy --output lib/configs/dspy.exs

# Deep discovery
mix snakebridge.discover langchain --depth 3

# Force overwrite
mix snakebridge.discover dspy --force
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Generate Elixir modules from SnakeBridge configurations.
Usage
mix snakebridge.generate [CONFIG_PATHS...]
Arguments
	CONFIG_PATHS - Optional list of config files to generate (default: all in config/snakebridge/)

Examples
# Generate from all configs
mix snakebridge.generate

# Generate from specific configs
mix snakebridge.generate config/snakebridge/dspy.exs config/snakebridge/langchain.exs
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mix snakebridge.validate 
    



      
Validates all SnakeBridge configuration files.
Usage
mix snakebridge.validate [PATH]
Arguments
	PATH - Optional path to specific config file (default: validates all in config/snakebridge/)

Examples
# Validate all configs
mix snakebridge.validate

# Validate specific config
mix snakebridge.validate config/snakebridge/dspy.exs
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