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Toward to RubyOS,
The OS constructed with Programming Language Ruby

Haruka YOSHIHARA,†1 Koichi SASADA,†2 Mikiko SATO†3

and Mitaro NAMIKI†4

This presentation describes a design of the ’RubyOS’ operating system with programming
language Ruby. The goal of this study is to construct resource management with Ruby,
but some functions which can’t be executed by this language are implemeted with Ruby ex-
tension libraries with C. Some feature of Ruby, such as exception handling, dynamic typing,
object-oriented language and RubyVM contribute to safely execution of RubyOS. For building
RubyOS, the CRuby interpreter was revised and executed directly on a PC/AT compatible
machine without OS. The Ruby extension libraries were implemented for physical memory
and I/O port access in Ruby. In evalution, The CRuby interpreter performances were mesured
on PC/AT compatible machine without OS and with Ubuntu 9.04. As the result, this Ruby
environment has performance enough to build operating system.

†1
Faculty of Engineering, Tokyo University of Agriculture

and Technology.

†2
Department of Creative Informatics, Graduate School

of Information Science and Technology, The University

of Tokyo

†3
Faculty of Engineering, Tokyo University of Agriculture

and Technology.

†4
Institute of Symbiotic Science and Technology, The

Graduate School at Tokyo University of Agriculture

and Technology.

1.

OS C

C CPU

C OS

133
第52回プログラミング
シンポジウム  2011.1



OS

VM

C

VM

OS

Ruby4) OS

Ruby

Ruby

C

Ruby

Ruby

UNIX Windows

OS

1.9.0 YARV1)

Ruby Ruby on Rails

Web

Ruby 3)

C OS

Ruby

OS RubyOS

PC/AT Ruby

Ruby Ruby

Ruby

RubyOS

2 Ruby OS

Ruby

3

4 5

RubyOS 6

RubyOS

7

8

2. Ruby

Ruby

Ruby

Ruby

RubyOS

Ruby

2.1 OS Ruby

Ruby OS

Ruby

Ruby

OS

Ruby

Ruby

Ruby

Ruby

C

OS

I/O

Ruby

Ruby

134
第52回プログラミング
シンポジウム  2011.1



1 Ruby

Ruby

Ruby OS

2.2 Ruby

Ruby

Ruby OS

Ruby

Ruby OS

Ruby

Ruby

( 1 ) Ruby C

( 2 ) Ruby

1

2.2.1 C

Ruby OS C

Ruby

Ruby

C

Ruby

Ruby C

Ruby C

AOT 9)

Ruby

libruby

libruby OS

Ruby

C

2.2.2

Ruby

Ruby

C Ruby

Ruby

Ruby C

OS

Ruby

VM Ruby

VM

Ruby

Ruby

2.2.3

Ruby C

Ruby

Ruby C

VM

OS OS

Ruby

135
第52回プログラミング
シンポジウム  2011.1



Ruby VM

Ruby

VM Ruby OS

3.

C

RubyOS

M3L 2) LEM

LISP LEM

LISP

LEM

Ruby

Ruby

C

Sun Microsystems JavaOS5)

JavaVM Java

OS

JavaOS

JavaVM Java

Java OS

Java

RubyOS

OS

OCOS10) ML

OCaml OS OCaml

C

I/O

OCOS

OCaml

I/O OCaml

I/O OCOS

OCOS a.out

OCaml

a.out

I/O Ruby

OCaml C

Ruby

PerlOS6),7) Perl

OS Perl

microperl Perl

Perl I/O

XSUB Perl

PerlOS

PerlOS

Perl

Perl

Perl

Ruby

4.

2

RubyOS

4.1

RubyOS C OS

Ruby C

Ruby

136
第52回プログラミング
シンポジウム  2011.1



OS

Ruby

OS

RubyOS

•
•
•
•
•

MMU

I/O C

Ruby

Ruby

Ruby Ruby

VM

RubyOS

• Ruby

• Ruby C

RubyOS x86 PC/AT

RubyMachine RubyOS

( AP

Ruby Ruby

OS Ruby AP

4.2

RubyMachine

2

4.2.1

PC/AT x86

CPU

RubyOS

4.2.2 Ruby

Ruby Ruby

Ruby C

www.ruby-

2 RubyMachine

lang.org

Ruby

VM Ruby

C OS

4.2.3

Ruby

Ruby

Ruby

OS

Ruby

4.2.4 RubyOS

RubyOS

• Ruby VM

AP

• VM

•
AP

• CPU Ruby

• Ruby

137
第52回プログラミング
シンポジウム  2011.1



Ruby

5

Ruby

C Ruby

Ruby

Ruby

Ruby AP

5. RubyOS

RubyOS

RubyVM

Ruby Fiber

BSS

PStore

Ruby

5.1

CPU Ruby AP

Ruby AP

Ruby VM

RubyOS VM

RubyOS VM OSVM

VM

VM OS VM

3

5.2

Ruby

Fiber8) Fiber Ruby1.9

RubyOS Fiber

Fiber

Ruby

5.3

RubyOS

VM

VM VM

OS

OS

3

VM

OSVM

VM BSS C

Ruby

Ruby

138
第52回プログラミング
シンポジウム  2011.1



5.4

RubyOS

Store

Unix

Store

4

� �
# bar Store

file = Store.new("foo/bar", 1)

# temp

temp = file.data

#

file.data = "TESTTEST"

# file

file.close
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require ’PStore’

test = PStore.new("dumpfile")

test.transaction do

test["foo"] = "text"

test["bar"] = [12,34]

end

test.transaction do

p test["foo"] #=>"text"

p test["bar"] #=>[12, 34]

end
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# 0x12345 256 tmp

256.times{|x|

tmp += Memio.readb(0x12345 + x)

}
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#

key_map ={...}

key_data = Memio.inb(0x60)

print key_map[key_data]

# VRAM (x,y)
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