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Implementation and Evaluations of Generational Garbage
Collection in Object-oriented Scripting Language Ruby

MASATO KIYAMA®

Object-oriented scripting languages are becoming more and more important as a tool for
software development, as it provides great flexibility for rapid application development. Script-
ing languages have been used for developing small-scale programs, object-oriented scripting
languages are also used for developing large-scale programs. In general, memory management
is implemented in object-oriented language in order to reduce programmers burden. Garbage
Collection is necessary to collect and reuse the unnecessary memory to utilize the memory
effectively. Mark-sweep and reference counting are general use among most object-oriented
scripting languages. But these method, the ratio of whole execution time to GC execution
time will increase as program size increase. In order to reduce program execution time, we
introduce generational garbage collection in Ruby. In this paper, we show the method of im-
plementation of generational garbage collection in Ruby, and how efficient that. It can reduce
50% of total execution time and 92% of the cost of garbage collecting for 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 O0ODOOOO =/
VALUE klass; /x 000 %/

};

struct RArray{

struct RBasic basic;

int len; /x 00000 =/
int capa; /¥ 00000 =/
VALUE *ptr; /* 0000 =/
};
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Fig.2 Definition of object.
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Fig.3 Structure of generation.
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Fig.4 Lifetime rate.
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Fig.6 GC time in HTML parser.
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Table 6 Number of memory protection.
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