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Sweep Phase
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Modular Garbage Collectors
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Memory Management Toolkit



Memory Management Toolkit
Alternative GC Algorithms



Memory Management Toolkit
Alternative GC Algorithms

Parallelism



Marking Sweeping



Marking Sweeping
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Memory Management Toolkit
Alternative GC Algorithms
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Memory Management Toolkit
Alternative GC Algorithms
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Dynamic Object Sizes



Improvements to MMTk Since 
RubyKaigi 2025



Moving Immix



Immix



Immix Combines Mark and 
Compact



Immix Performs Selective 
Compaction
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Bump Pointer 
Fast Path Allocator



T_OBJECT T_STRING



T_OBJECT T_STRING

T_ARRAY



T_OBJECT T_ARRAY T_STRING

T_HASH



T_OBJECT T_ARRAY T_STRING T_HASH

T_CLASS



def allocate_from_freelist
  obj = @freelist
  if obj
    @freelist = obj.next
    obj
  else
    gc_slowpath
  end
end
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def allocate_from_bump_pointer(size)
  obj = @cursor
  @cursor += size
  if @cursor <= @limit
    obj
  else
    gc_slowpath
  end
end
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Bump Pointer 
Fast Path Allocator



static VALUE
rb_mmtk_alloc_fast_path(struct objspace *objspace, struct MMTk_ractor_cache *ractor_cache, size_t size)
{
    MMTk_BumpPointer *bump_pointer = ractor_cache->bump_pointer;
    if (bump_pointer == NULL) return 0;

    uintptr_t new_cursor = bump_pointer->cursor + size;

    if (new_cursor > bump_pointer->limit) {
        return 0;
    }
    else {
        VALUE obj = (VALUE)bump_pointer->cursor;
        bump_pointer->cursor = new_cursor;
        return obj;
    }
}

gc/mmtk/mmtk.c
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Ruby Heap



Heaps in MMTk
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Heaps in MMTk
Fixed Heap

Dynamic Heap
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Ruby Heap



Used: 60% Empty: 40%
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Ruby Heap
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Future Roadmap



Sticky Immix



Generational GC



Weak Generational Hypothesis: 
Most Objects Die Young



Generational GC



Young & Old Objects



Young & Old Objects
Minor & Major GC



Sticky Immix



Sticky Mark Bit



Sticky Immix



Improve Parallelism





Implement Buffer Objects for 
String & Array



Inline GC Fast Path in 
JIT Compiler
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