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# advantages
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» Cheaper read trap

# problems
» relies on virtual memory
» global lock is bottleneck
» flip Is still stop-the-world
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» read barrier Is still expensive

» use write barrier instead
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Huelsbergen-Laurus Collector

» distinguish mutable/immutable objects
» €.0. ML

# Immutable objects
» replicating collection

# mutable objects
» classic copying collection
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& uncooperative environment
» relaxed consistency requirements

» Fragmentation!
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» dead-white: free objects



I Four-Color Implementation

end

%% %% %% %Y e % alloc
IRK 9%
‘Q‘Q free space ’0’04
0% %% %0 % %0 %0 % % % %S

potential unscanned
unscanned objects
garbage scanned
tart
fromspace tospace

|



Baker’s. Ireadmill

Scan j{

Tospace

new objects

\ Fromspace free list

bottom —T |



Baker’s. Ireadmill

Scan j{

ospace

new objects

\%{ free list

bottom--T |




| Baker’s. Ireadmill

Scan 1

Tospace

new objects

free list

Fromspace

—

\OQ

bottom —T |



| Baker’s. Ireadmill

Tospace

new objects

\ free list
Fromspace

\OQ

bottom —T |



| Baker’s. Ireadmill

Tospace

new objects

Fromspace

free list




| Baker’s. Ireadmill

Tospace

new objects

Fromspace

free list




Baker’s. Ireadmill

Tospace

new objects

scan —l

Fromspace

free list




| Baker’s. Ireadmill

Tospace
new objects
Fromspace
free list
AN
e \
< . 4
\ V» e
e
1 <
bottom



| Baker’s. Ireadmill

Tospace

new objects

Fromspace
AN
e \
%
.\




| Baker’s. Ireadmill

Fromspace




| Baker’s. Ireadmill

Fromspace

Tospace




| Baker’s. Ireadmill

Fromspace

Tospace




| Baker’s. Ireadmill

I wonoq

Fromspace

free list

Tospace




| Advantages

# compared to incremental mark/sweep



| Advantages

# compared to incremental mark/sweep
» easy allocation



| Advantages

# compared to incremental mark/sweep
» easy allocation
» easy to “blacken” object



| Advantages

# compared to incremental mark/sweep
» easy allocation
» easy to “blacken” object
» easy flip



| Advantages

# compared to incremental mark/sweep
» easy allocation
» easy to “blacken” object
» easy flip

» compared to copying collector



| Advantages

# compared to incremental mark/sweep
» easy allocation
» easy to “blacken” object
» easy flip

» compared to copying collector
» Write barrier



| Advantages

# compared to incremental mark/sweep
» easy allocation
» easy to “blacken” object
» easy flip

» compared to copying collector
» Write barrier
» equal or better memory utilization

—



| Advantages

# compared to incremental mark/sweep
» easy allocation
» easy to “blacken” object
» easy flip

» compared to copying collector
» Write barrier
» equal or better memory utilization

# compared to both

—



| Advantages

# compared to incremental mark/sweep
» easy allocation
» easy to “blacken” object
» easy flip

» compared to copying collector
» Write barrier
» equal or better memory utilization

# compared to both
» depth first traversal for free
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# page-wise collection for fast migration

» free page remapping for large allocations

—

» page-filling allocation
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Questions?



Thanks for your attention!
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