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Today is a Historic Gathering

🌏 Celebrating LLVM's impact across Asia-Pacific

🚀 Next generation of LLVM contributors

🏡 32nd LLVM Developer Meeting!
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Looking Back & Celebrating

📅 25 years of compiler evolution

🏆 Celebrating the community behind LLVM

🔮 Where will you take LLVM next?
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2000–2005
Growing out of 
Academia
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LLVM Prehistory (2000)

•

•

Graduate research at University 
of Illinois under Vikram Adve

Solve multi-stage compilation + 
optimization

"A brief history of LLVM"
/devmtg/2007-05/ 5

https://llvm.org/devmtg/2007-05/


LLVM 1.0 (2003)

•
•
•

•

Sparc, X86, and C Backend
llvm-gcc: “3.4-llvm 20030827 (experimental)”

Worked: SPEC CPU2000, 
Olden, Ptrdist, ...
125K lines of code

Now open sourced!

releases.llvm.org/1.0/docs/ReleaseNotes.html 6

https://releases.llvm.org/1.0/docs/ReleaseNotes.html


UIUC PhD (2005)

•

•

•

Described LLVM + intermediate 
representation (IR)
Proposed a foundation for 
modern compiler architecture
Capstone showing pointer 
analysis research using LLVM

ideals.illinois.edu/items/11014 7

https://www.ideals.illinois.edu/items/11014


Should LLVM join GNU? (2005)
•

•

•

Bridge between GCC and 
LLVM ecosystems
Prove LLVM's viability as 
production backend
Enabled migration path for 
existing codebases

gcc.gnu.org/legacy-ml/gcc/2005-11/msg00888.html

… GCC / FSF decided they weren't interested
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https://gcc.gnu.org/legacy-ml/gcc/2005-11/msg00888.html


2005–2008
Growing a community 
driven compiler
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Code Generator (2007)

•
•

•

•

Presenter: Evan Cheng
Foundation for LLVM's multi-
architecture support
Unified framework for instruction 
selection and register allocation
Enabled rapid addition of new 
processor backends

"The LLVM Code Generator"
llvm.org/devmtg/2007-05/ 10

https://llvm.org/devmtg/2007-05/


Clang Frontend (2007)

•
•
•

•

Presenter: Steve Naroff
Modern C/C++ frontend architecture
Superior error messages and 
diagnostics
Fast compilation times 🏎️

"New LLVM C Front-end"
llvm.org/devmtg/2007-05/ 11

https://llvm.org/devmtg/2007-05/


Clang Static Analyzer (2008)

•
•
•
•

Presenter: Ted Kremenek
Advanced static analysis capabilities
Path-sensitive bug detection
Enhanced code quality and safety

"Finding Bugs with the Clang Static Analyzer"
llvm.org/devmtg/2008-08/ 12

https://llvm.org/devmtg/2008-08


2009-2016
Growth & Adoption
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•
•
•
•

Presenter: Vinod Grover
GPU computing integration with LLVM
NVIDIA PTX language support
Heterogeneous computing capabilities

"PLANG: Translating NVIDIA PTX language to LLVM IR Machine"
llvm.org/devmtg/2009-10/

NVIDIA PTX Backend (2009)
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https://llvm.org/devmtg/2009-10/


LLDB (2010)

•
•
•
•

Presenter: Greg Clayton
Modern debugger architecture
Deep LLVM/Clang integration
Superior debugging experience

"LLDB: Modular Debugging Infrastructure"
llvm.org/devmtg/2010-11/ 15

https://llvm.org/devmtg/2010-11/


Sanitizers (2011)

•

•
•
•

Presenter:

Konstantin Serebryany
Revolutionary bug detection tech
Memory safety and thread safety analysis
Production-ready dynamic analysis

"Finding races and memory errors with LLVM instrumentation"
llvm.org/devmtg/2011-11/#talk12 16

https://llvm.org/devmtg/2011-11/#talk12


LLD (2012)

•
•
•

•

Presenter: Michael Spencer
Cross-platform, high-performance linker
Native LLVM integration = faster linking 
than traditional linkers
EuroLLVM's first full conference!

"lld - the LLVM Linker"
llvm.org/devmtg/2012-04-12/ 17

https://llvm.org/devmtg/2012-04-12/


AArch64 Backend (2012)

•
•

•
•

Presenter: Tim Northover
Support for ARM's next-generation 
architecture
64-bit ARM processor enablement
Mobile and embedded systems 
advancement

"The AArch64 backend: status and plans"
llvm.org/devmtg/2012-11/#talk2 18

https://llvm.org/devmtg/2012-11/#talk2


Modules (2012)

•
•

•
•

Presenter: Doug Gregor
Solve header-file compilation 
problems
Introduced Module Maps
Set the path towards C++ 
standardization

"Modules"
llvm.org/devmtg/2012-11/#talk6 19

https://llvm.org/devmtg/2012-11/#talk6


OpenMP (2013)

•

•

•

Presenters: Andrey Bokhanko,

Alexey Bataev
Direct response to the growing need 
for multi-core and multi-threaded 
performance in C++
Hat-tip to Polly for first experimenting 
with OpenMP!

"Towards OpenMP Support in LLVM"
llvm.org/devmtg/2013-04/#talk2 20

https://llvm.org/devmtg/2013-04/#talk2


New Pass Manager (2014)
•

•

•

•

•

Presenter: Chandler Carruth
Improved optimization potential

Enabled efficient reuse of 
analysis results
Foundation for improved pass 
scheduling and composition

Better optimization composition

"The LLVM Pass Manager, Part 2"
llvm.org/devmtg/2014-10/#talk11 21

https://llvm.org/devmtg/2014-10/#talk11


Swift & SIL (2015)

•

•

•

Presenters: Joseph Groff,

Chris Lattner
High-level semantic analysis, 
devirtualization, and memory 
management optimizations
Showed how LLVM IR is not enough: 
domain-specific IRs are important too

"Swift's High-Level IR: A Case Study of Complementing LLVM IR with Language-Specific Optimization"
llvm.org/devmtg/2015-10/#talk7 22

https://llvm.org/devmtg/2015-10/#talk7


LTO Infrastructure (2016)
•

•

•

•

Presenters: Teresa Johnson, 

Mehdi Amini
Enabled hyperscale whole-program 
optimization
Introduced summary-based analysis 
for efficient cross-module insights
Significantly improved LTO's 
memory footprint and build times

"ThinLTO: Scalable and Incremental LTO"
llvm.org/devmtg/2016-11/#talk12 23

https://llvm.org/devmtg/2016-11/#talk12


2017–Present
MLIR and the
Modern Era
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XLA (2017)
•
•

•

•

Presenter: David Majnemer
Pioneered domain-specific compilers 
built on LLVM infrastructure
Automatic operation fusion and graph 
optimization
JIT compilation targeting multiple 
hardware architectures

"XLA: Accelerated Linear Algebra"
llvm.org/devmtg/2017-03//2017/02/20/accepted-sessions.html#20 25

https://llvm.org/devmtg/2017-03//2017/02/20/accepted-sessions.html#20


MLIR (2019)

•

•
•

•

Presenters: Tatiana Shpeisman, 
Chris Lattner
Multi-level IR abstraction
Extensible ops for modeling 
domain-specific abstractions
Progressive lowering from high-
level to machine-level IRs

"MLIR: Multi-Level Intermediate Representation"
llvm.org/devmtg/2019-04/talks.html#Keynote_1 26

https://llvm.org/devmtg/2019-04/talks.html#Keynote_1


Opaque Pointers (2022)

•
•
•

•

Presenter: Nikita Popov
Simplified LLVM IR design
Reduced complexity in 
optimization passes
True to a portable assembly

"Opaque Pointers Are Coming"
llvm.org/devmtg/2022-04-03/#keynote 27

https://llvm.org/devmtg/2022-04-03/#keynote


Mojo🔥 (2023)

•

•
•
•

Presenters: Abdul Dakkak, Jeff Niu, 
Chris Lattner
Python-family language design
MLIR and LLVM foundation
Heterogeneous computing 
capabilities

"Mojo 🔥: A system programming language for heterogenous computing"
llvm.org/devmtg/2023-10/ 28

https://llvm.org/devmtg/2023-10/


Rust ❤️ LLVM (2024)

•
•

•

•

Presenter: Nikita Popov
Dedicated Rust LLVM Working Group 
for systematic collaboration
Active upstream issue resolution 
(inline assembly, optimization)
LLVM 18 integration (PR #120055) 
with performance improvements

"Rust Heart LLVM"
llvm.org/devmtg/2024-10/ 29

https://llvm.org/devmtg/2024-10/


Today & The Road Ahead

Just one 
month on 
GitHub!



Thank You! Questions?

🙏 Thank you to the incredible LLVM community

🚀 25 years of innovation, and just getting started!

🗼 Excited for LLVM Asia's bright future
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