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What is a Garbage Collector?
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Free List Allocator
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Ruby’s Mark-Sweep-Compact 
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Sweeping
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Compaction
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What’s Missing in Ruby’s 
Garbage Collector?



Different GC Algorithms



Different GC Algorithms
Reference Counting



Different GC Algorithms

Semispace Copying
Reference Counting



From-space To-space



From-space To-space



Different GC Algorithms

Semispace Copying
Reference Counting



Different GC Algorithms

Semispace Copying
Reference Counting

Immix



Parallelism



Dynamic Object Sizes
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Dynamic Object Sizes
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Modular Garbage Collectors
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Extracting Ruby’s Default GC



Ruby

gc.c



Ruby

gc.c

gc/default.c



Ruby

gc.c

gc/default.c

Modular GC API



Modular GC API



gc/gc_impl.h
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gc/gc.h
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Building Modular GC
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MMTk Features
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Parallelism



Two Implementations



MMTk Team’s Implementation



Reimplementing on Modular GC



github.com/ruby/mmtk

http://github.com/ruby/mmtk


Ruby

Modular 
GC API

ruby/mmtk



Ruby

Modular 
GC API

ruby/mmtk

C 
Bindings



Ruby

Modular 
GC API

ruby/mmtk

C 
Bindings

Rust 
Bindings



Ruby

Modular 
GC API

ruby/mmtk

C 
Bindings

Rust 
Bindings

MMTk 
core



Future Roadmap



Support for Moving Plans



Support for Generational GC



Improve Parallelism



Conclusion



Build Your Own GC!
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