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Improvement of the Implementation of Generational Garbage Collection

in Object-oriented Scripting Language Ruby and Its Evaluation

MASATO KiYAMA, DAISUKE SAHARA' and TAKAO TSUDAT't

For high-speed processing of Ruby, we introduced generational Garbage Collection (GC) in
object-oriented scripting language, Ruby. However, there are three problems with this im-
plementation. (1) In order to move object, we use doubly linked list. To adopt this method
increases memory usage. (2) To make extension libraries for Ruby, user must find the change
of reference to objects. This makes the user’s burden. (3) If most objects referred by root
are in old generation, GC time becomes long because unnecessary trace occurs frequently.
This paper shows how to solve the problem of (1) and (2). In order to solve the problem of
(3), we propose type-based selection. Type-based selection is the method of selecting a place
of root by the type of objects. We implemented generational GC with proposed method in
Ruby. Compared with the former method, new proposed approach in this paper is effective.
Compared with the original, the proposed approach can reduce 39.3% of total execution time
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and 88.7% of GC time on our benchmark.
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Fig.1 The structure of the heap.
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typedef unsigned long VALUE;

struct RBasic {

unsigned long flags;/* DO OO0OOOO =/
VALUE klass; /x 000 %/

};

struct RArray {

struct RBasic basic;

/00000000 =/
/* 0000 =/

long len, capa;
VALUE *ptr;
};
02 0Oooopooooo
Fig.2 Definition of object.
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Fig.3 Structure of generation in the former method.
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Fig.4 Structure of generation in the new method.
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Fig.5 Three places of root.
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Table 1 Classification of types.
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Table 2 Rate of garbage.
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Fig.6 The structure of the type-based selection.
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Table 4 GC time. Table 5 Total execution time.
life | occur | occur2 | compact life | occur | occur2 | compact
ruby | 4912 1622 45113 1762 ruby | 37.69 7.50 99.52 5.65
gen0 1610 500 5115 341 gen0 | 34.55 6.43 59.66 4.18
remb | 2433 1199 38893 407 remb | 35.63 7.18 93.23 4.25
addr 1644 519 5195 342 addr | 34.77 6.54 62.16 4.21
dgen | 2996 1821 76913 756 dgen | 36.11 7.85 131.71 4.62
genl 1637 509 5119 351 genl 34.61 6.47 60.45 4.21
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Fig.7 Comparing execution time.
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Table 6 Memory usage.

life occur occur2 compact
ruby 5700 2248 6148 4120
gen0 6696 2316 6468 4316
remb 6684 2320 6468 4300
addr 6700 2328 6472 4320
dgen 6288 2388 6296 4344
dgen2 | 6924 2388 6788 4516
genl 6604 2332 6480 4320
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