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NumPy Users

• Want to be able to write Python to get fast 
code that works on arrays and scalars
• Need access to a boat-load of C-extensions 

(NumPy is just the beginning)

PyPy doesn’t cut it for us!
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Dynamic compilation
Python 
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Dynamic 
Compilation

function pointer
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SciPy needs a Python compiler

integrateoptimize

odespecial

writing more of SciPy at high-level
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Numba -- a Python compiler

• Replays byte-code on a stack with simple type-
inference
• Translates to LLVM (using LLVM-py)
• Uses LLVM for code-gen
• Resulting C-level function-pointer can be 

inserted into NumPy run-time
• Understands NumPy arrays
• Is NumPy / SciPy aware
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NumPy + Mamba = Numba

LLVM 3.1

Intel Nvidia AppleAMD

OpenCLISPC CUDA CLANGOpenMP

LLVM-PY

Python Function Machine Code
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Examples
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Examples
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Software Stack Future?

LLVM

Python

COBJC
FORTRAN

R

C++

Plateaus of Code re-use + DSLs

Matlab
SQL

TDPL
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Seeking Developers!

https://github.com/ContinuumIO/numba
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