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Overview of V8’s Garbage Collector
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Allocations in the Old Space
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Allocations in the Old Space
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Allocations in the Old Space
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Refilling the linear allocation area: memory vs performance
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Refilling the linear allocation area: memory vs performance
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Refilling the linear allocation area: memory vs performance
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Single Freelist (OCaml, …)
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Segregating pages per size-class (Go, SpiderMonkey, ...)
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Multiple freelists with non-segregated pages (V8, Dart, …)
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Exploring Freelists trade-offs

● No Freelist,                          
only bump-pointer

…

● Current strategy 
(Legacy)

…

● One Freelist per size,             
no bump-pointer

High 
performance

Low 
memory

- How to speed up allocations?

- How to reduce memory?

- How many Freelists to use?

- What boundaries to chose for 
the Freelists?
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Comparing all our FreeLists
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Allocation sizes

-> Optimizing small allocations is more important 14



Details of our new Freelist

15



Details of our new Freelist
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Details of our new Freelist
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Origins of allocations in the old generation

18



Details of our new Freelist
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Details of our new Freelist
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So much green!
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… but also a bit of red
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Conclusion

● Better understanding of memory/performance trade-offs
● Flexible new FreeList:

○ -3.5% (avg) old space size at (almost) no cost
○ Can be made more space-efficient for low memory devices
○ Can be tuned for more performances
○ Compactor can be (partly) turned off

● A lot of results about Freelists [doc] 

Future Work

● (Make FreeListCategory more lightweight)
● Tune FreeList strategy at runtime
● Evaluate and optimize “end of cycle” latency
● Generalize to segregated pages
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https://docs.google.com/document/d/10chgp1UtL0zBs1MVwO5ko6Ev_8VaoXG0m5dnpkNTL1g/edit#


Benchmarking tools

https://github.com/DadaIsCrazy/v8-chromium-tools 24

https://github.com/DadaIsCrazy/v8-chromium-tools


Map Space Freelist
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Optimization: Caching empty categories
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