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An Implementation of Mostly-copying GC on Ruby

ToMOHARU Ugawafl

We implemented a copying GC on a Ruby VM. The Ruby VM has been
employed a conservative mark-sweep GC. This is because Ruby has many ex-
tension libraries written in C and we cannot find pointers to Ruby objects ac-
curately in memory used by them. We implemented a copying GC on the Ruby
VM using the idea of mostly-copying GC of Bartlett. The basic idea is that the
collector pins the objects pointed by the “ambiguous root”, where we cannot
find pointers accurately, and moves only the others. However, Bartlett’s algo-
rithm retains many garbages when ambiguous root has many pointers. Thus we
propose a variant of the algorithm. The algorithm collects garbages by using
the technique of mark-sweep GC under such an environment. The algorithm
allows us to compact the heap. As a result, we can shrink the heap when the
number of live objects is decreased. In this script, we show the details of the
algorithm and evaluate the performance of the VM with the algorithm.
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program live (A) | immovable (B) B/A
factorial 106,227 45,364 | 42.7%
mandelbrot 1,703,568 486,381 28.6%
raise 1,035,464 441,782 | 42.7%
strconcat 867,424 367,951 | 42.4%
concatenate 60,697 25,877 | 42.6%
count_words 93,841 39,849 42.5%
exception 976,963 414,355 | 42.4%
lists 54,791 23,226 42.4%
matrix 22,666 9,564 42.2%
object 898,651 383,726 42.7%
random 1,448,571 614,894 42.4%
array 1,724,623 731,028 | 42.4%
regexp 1,721,709 731,029 | 42.5%
send 1,728,599 735,270 | 42.5%
thread_create_join 430,465 183,247 | 42.6%
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2.timesq{
ary = Array.new
10000.times {|i|
ary[i] = Array.new
(1..100) .each {|j| aryl[il[j-1] = i.to_f / j.to_f }
if (i % 100 == g then cpd end

# (1) 0000000DOD

}

10000.times {|il
ary[i] = nil
if (i % 100 == 0) then CP() end

30000.times {|il # (3) 0000000000000 O0OO0OOOOOoOoODD
100.times { "" }
if (i % 100 == 0) then CP() end

# (2) 0000O0ODOODOOOOOD

04 0OO00D0O0ODOOOODOO 1
Fig.4 Benchmark program 1.
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ary = Array.new
10000.times {|il
ary[i] = Array.new
(1..100) .each {|jl| ary[il[j-1] = i.to_f / j.to_f }
if (i % 100 == g then CP(g end

}

10000.times {1l
sum = 0
ary[i] .each {|x| sum += x }
ary[i] = sum

) if (i % 100 == 0) then CP() end

30000.times {lil # (3) 0000O0O0O0DODDODODOOUDODODOOOOOOOO
100.times { ""

if (i % 100 == 0) then CP() end
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# (2) 0000O0ODOODOOOODOD
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Fig.5 Benchmark program 2.
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relative elapsed time o2 GCcoo

1.4 Table 2 Number of GC invoked.
1.2 benchmark Original | Our VM | Bartlett
1 factorial 16 16 17
mandelbrot 24 65 235
o8 raise 38 84 222
06 strconcat 32 70 186
s concatenate 9 9 10
count_words 15 15 16
02 exception 52 76 207
°"2 5 8 % 28 £ 235 E x5 o822 & lists 8 8 o
I géafg—g 5583 object 36 70 190
Tos - H 3 - g random 53 134 405
0o H array 64 141 370
= regexp 64 340 374
07 00000000 YARVOOOOO send 64 141 371
Fig.7 Elapsed time of our YARV. thread_create_join 66 66 67
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Fig.9 Difference in elapsed time and GC time.
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