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Page returned 
to the OS
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No recompilation

MESH Compaction without
Relocation for C/C++

No code changes

LD_PRELOAD and go



17% heap size reduction 
< 1% performance overhead
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5x reduction in 
time spent 

compacting



Meshing: compaction without 
(virtual!) relocation
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• Hold objects of same size class 



Pages meshable when they: 

• Hold objects of same size class 
• Have non-overlapping object offsets
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Mesh uses randomization to 
ensure live objects are uniformly 

distributed



Regular allocation patterns are real
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How to randomize allocation?



Random probing:

while true: 
  if rand_off().is_free: 
    return rand_off
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malloc(256)

Random probing:

while true: 
  if rand_off().is_free: 
    return rand_off

(DieHard [Berger & Zorn 2006])
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Random probing fast in 
expectation iff page 
occupancy is low

but this is at odds with 
minimizing heap size!
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Finding pages to Mesh



Problem: Find meshing that releases 
maximum number of pages



Problem: Find meshing that releases 
maximum number of pages

Run in free() slowpath 
At most once every 100 ms 
Treat each size class independently



Problem: Find meshing that releases 
the maximum number of pages

Page

Pages can
be meshed
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MinCliqueCover

BUT! Randomness ensures we can get 
away with solving simpler graph problem 

(Matching)

(NP-Complete)



Wrinkle: building this graph would 
require RAM + time
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Set of partially full pages Pairs of meshable pages
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loop fixed number of times, 
comparing a[i] to b[(i+1)%len]





Remove found match



Continue



SplitMesher: approximates Matching 
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SplitMesher: approximates Matching 
without materializing meshing graph

1/2* approximation w.h.p.

O(n/q) time 
(q is the global probability of spans meshing)
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17% heap size reduction 
< 1% performance overhead



Ruby Compaction for Free
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LIBMESHhttp:// .org
Compaction without relocation!

Browsix, Coz, DieHard, Hoard…





Latency: malloc



Latency: free


