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What are llvmlite and Numba?
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Agenda

• IR Builder

• LLVM Playground

• Executing your IR
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Disclaimer

Some of the code examples might not work with upstream/release version of llvmlite 
depending on the status of the below merge request:

• Shift llvmlite to LLVM 19: https://github.com/numba/llvmlite/pull/1182

• Code examples from the presentation: https://github.com/numba/llvmlite/pull/1192

https://github.com/numba/llvmlite/pull/1182
https://github.com/numba/llvmlite/pull/1192
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IR Builder

How to use llvmlite's IRBuilder APIs to build your own LLVM 
based compiler?
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Building an LLVM function to 
add 2 integers
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Final code
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Final code
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Adding more details to the IR
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Adding more details to the IR



27

Let's add another function to the module
How to leverage llvmlite to hack around with

Add a function that adds 3 integers
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Let's add another function to the module
How to leverage llvmlite to hack around with

Add a function that adds 3 integers
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LLVM Playground

How to leverage llvmlite to hack around with

LLVM-IR using python 

Code examples around:

1. Experimenting with individual LLVM passes

2. Experimenting with pass pipelines

3. Accessing LLVM visualization passes

4. Building custom optimization pipelines

5. Codegen and assembly output
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1) Experimenting with LLVM's 
optimization passes
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Let's parse the LLVM IR we want to 
experiment with
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Initializations and helper functions
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Initializations and helper functions
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Running the "simplifycfg" pass on our IR
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2) How about default 
optimization pipelines (O0, O3, 
etc)?
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3) Experimenting with LLVM'S 
visualization passes
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More visualizations?
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More visualizations?



5252

4) Building custom optimization pipelines
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5) CodeGen?
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Executing your IR

Using the LLVM's JIT execution engine to

execute the LLVM IR 
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Let's execute the "add2" 
function that we created 
earlier
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Thank you!!

Questions?
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Bonus slides
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Custom target machines

Customized target machines for specific CPUs/features
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Object code?
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Optimizing and executing a more 
complex example:

Sum of all elements in an array
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