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3a 1 3M 2½+ñ%�

ROVM ,}�	1� 1i.% �È2‰ A•1F@®�
�) . (,_.— 3'#£ %ƒ$� .•3DA' (§�“ .©1{.h�{�— .)

ROVM 2ó Remote Object Virtual Machine 3� 103C$�/� A��³$� ‘2ƒ�\ �Ð8g �³,t %ë.“ ’2ï$� );%g -Ë 3;.h�{�— . ‘2ƒ�\

�Ð8g �³,t %ë.“ ’3'#3 %ƒ3' �«#º�? 1g#è5s�G 0ý5s%•, 43 �� .0�? @31g 0§�—&' 2ƒ�\ (A·3_ 3C.“3� :§@›<ã�³ 0÷�• ) 1ƒ

3;�G �Ð8g (Library Aì2ó &[ { , Class, Method, Variable) %/ 3'2\A�1Ÿ @·$��«#[2÷ 3D,äA��G �62÷ %ƒA��{�—.

COM, CORBA, Java RMI  ¤ ¤ 3''« 3'1ó )÷.jA� �63' 4'3_A��—�G �62ó 0ÿ5s%• @¡'Í %� )�% .;1
-ú�
�) . (�á .�á ;)

3' &ë,Ï�G 3''« ,_2\3C�³ ROVM Server 1ó ROVM Client %/ ,×:�A�1³�—�G �³3ÈA�1ƒ 3D,ä3' �Ë1{.h�{�— . ,_2\A�

ROVM Server �³ 1y�—&' 9�-?A� �—%+ ,_#?3� ROVM Server 3� IP (Aì2ó Aë.W>k3'%7) 1ó Port (;Aë%/ 0ÿ�“ 3;�—�“

�³3ÈA��{�— .

3' &ë,Ï�G A·3_ (2006�÷ 22‡ 193/ �ã4³2ï$� ) &: ?K3'5s 'É1ƒ �Ë5s 0ý2ï&# 3D�Œ�Ë�Gopcode !ÃA� �“3D 20 �Ï 'É1ƒ

4'3_A�5s 0ý.h�{�— . 3'3Ï .•�·3' C�%71ƒ  ã#/ %•2ó opcode  —3' ��A·3' �Ó �63'�“ %•2ó operation  —2÷ ,_2\3C�³

.W.W$� ��A·A� -Ë 3;2÷  ÿ�³ 1ß �638�{�— . !ÃA� �«1ƒ 'Ï%‘9G1g 3' tutorial !ÃA� &: 'ä ?K3'5s3� &ë,Ï�³ �Ë1g 3;2÷

�638�{�— . �ã�³A' 4 ,̄ë2G

3a 2 3M �u (=3F2½ 2Ö�� 'n ."

ROVM 3� =h.“ 'Ü.•1ƒ�G  ��³5s�³ 4'3_A��{�— . A��K�G 5s�» 3' �³1ƒ,Ï 1k�¼A��? �Ó ROVM Server ↔ ROVM Client

=h.“ 'Ü(H3'�“ �K%ë5s�G 0÷5t ��8gB��Ë1g 3;5s�G 0ý5s%• ROVM Server ↔ ROVM Server =h.“ 'Ü(H38�{�— .

ROVM Server ↔ ROVM Client =h.“ 'Ü(H3� �p2c , ,_2\3C�G ROVM Client %/ =hA',Ï ROVM 1ƒ,Ï .—A<A� @·$��«#[

2÷ 3D,äA��“ Server 9Ô1ƒ (§�g�? �Ë�G �«�62÷ ,Ï(7�G 'Î0÷ .—A<�Ë�? �Ü�{�— .

ROVM Server ↔ ROVM Server =h.“ 'Ü(H3� �p2c , .—A< 4Ä3+ @·$��«#[(3''« .•.W=�1ƒ ,×:��Ë1g 3;�#�K , ,_2\3C�³

(§�k ROVM opcode file format) 1ƒ,Ï @÷2GA�Class Object (�ã<s  ¤ ¤ ) �³ �—%+ROVM Server 1ƒ 4'3_A� �p2c , �«1ƒ

�³A� �c� �̄Å2÷ �Œ3 2́ï$� 2G8`A�1Ÿ 1n1g1×�G � 3̄È2÷ %ƒA��{�— .

3a 3 3M 2 + 4 @¹(9�u

8 (̂;5« 1»3Ï$�/� ‘2 + 4’%/ A��G �·�›A� �62÷ A'(§�S.h�{�— . 2��ƒA�&' 2006�÷ 22‡ 13/ 3' 3»2÷ 3D,äA��“ 3;�G .•

3Ã1ƒROVM Server 1ó ROVM Client $� A� -Ë 3;�G �62ó <char number> + <char number> �³ 3·)33'�ã

 ÿ&ë38�{�—.

3.1 Client .) @Î@•�u

3'3Ï ROVM Client %/ .—A<.•:Ï ( .̧•�— . 0÷#K1ó �Ì2ó &8#ì1g%/ =hA',Ï .0�? .—A<A� -Ë 3;2÷ �638�{�— .

2 3 2 + 4 @¹(9�u



C:\> python rovmclient.py

ROVM Client 0.0.1a

Type "help" for more information.

>>>

3.2 >5:X 1�0ù1i �u

ROVM Server 3� %_-?.W%/ ,_2\A��ã 2·A',Ï�G ‘>£:Æ’2÷ �ý1g1/ A��{�— . 3' ‘>£:Æ’2ó 2¬ ,Ï(73� Session �¯ )÷.j

A� �Ï��2ï$� ,•�´A�.•&' �Ü�{�— . 5< 1Ÿ#Ÿ)71ƒ�? A��¬�Ï VM 3' .—A<A��G�# @÷2GA� &[ “ 3È(§ —2÷ �³5s�“ 3;2ï&#,

%{5s%|2ï$� �Œ3DA;�� ,t<• —2÷ �«�³$� 3³3XA' �F�“ 3;.h�{�— .

‘Garbage Collector’ 1ƒ 3�A' �� 3',t ,_2\�Ë5s 0ý�G >£:Æ2ï$� 3+.•3' �Ë�#�K 1Ÿ#Ÿ)73' ‘REQEND’ &8#ì1g%/ 3'2\

A�1Ÿ 5t3Ä >£:Æ2÷ ?ƒ�ãA� �p2c1ƒ,Ï1/ 3' ‘>£:Æ’2ó ROVM Server ,t1ƒ,Ï -?&+�Ë�? �Ë�G �638�{�— .

>£:Æ2ó‘REQ’ &8#ì1g%/ =hA',Ï 1n1g 1ß-Ë 3;.h�{�— .

>>> req e://192.168.58.129:8888

Opening Socket 192.168.58.129:8888

Ticket ’3K$\xe9\xb9\xfd\xc7\xb1\x9dqo\x07\xd3E\xae__\x16C\xbf’

Closing Socket.

>>>

‘REQ’ &8#ì1g  W1ƒ )L2ó AÈ.•2óe://<hostname>:<port> 3'#/�G �6 3=5s %{,ë2G.

3.3 Opcode 2Ê#j @•�u

3'3Ï Ticket %/ �ý1{�“ 1×%��³ 1y1{�—&' 3'3Ï ROVM Server 1ƒ .—A<A� &8#ì2÷ (§�o -Ë 3;�G �?A�2÷ �³5s�? �Ë1{.h

�{�— . 3'3Ï �·�›A� &8#ì2÷ .—A<.•:Ï ( .̧•�— .

2c,Ó ROVM Client 3� ‘Opcode &[ • ’$� 5w382÷ A�1Ÿ �·�›A� char -Þ3C%/stack 1ƒ push A�1Ÿ ��A��ã%/ A'( .̧•�— .

>>> opcode

Using ticket ’3K$\xe9\xb9\xfd\xc7\xb1\x9dqo\x07\xd3E\xae__\x16C\xbf’

... cpush 2

... cpush 4

... iadd

...

>>>

‘Opcode &[ • ’$� 5w38A��ã 2·A',Ï�G opcode &8#ì1g%/ 38#ØA'1/ A��{�—. ‘...’ @·$�@·>k�³ B�&',t1ƒ 9O#Ø�Ë&' 1Ÿ#Ÿ)7
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2ó ‘Opcode &[ • ’1ƒ A·3_ 1ó 3;�—�G "î38�{�—.

‘cpush’ �G char <s383+ -Þ3C%/ .W<•1ƒpush A��G �638�{�— . ‘iadd’ �G stack 1ƒ,Ï 2 slot 2÷ pop A� Bw �«�62÷ ��A�

�Å2÷ push A��? �Ü�{�— .

‘Opcode &[ • ’%/ *�3ë�K1×�ã 2·A',Ï�G �›-ÏC; <ENTER> <W%• �¿#Ÿ4¯&' �Ü�{�—.

0÷5t 3³C��³ 38#ØA� &8#ì1g�³ ROVM Server 1ƒ 3·�Ÿ�Ë5s 0ý1�.h�{�— . ‘SEND’ &8#ì2÷ A'4Ë1/ .—3Ï$� 3·�Ÿ�Ë�? �Ü

�{�— . 2c,Ó ‘SEND’ &8#ì2÷ A��ã 3·1ƒ ‘PRINTOPCODE’ %/ 38#ØA' ( .̧•�—. ,_2\3C�³ 38#ØA� opcode �³ 'Ç3'�»%_

AÈ<•$� (sB��Ë1g 3;2ÿ2÷ B�3+A� -Ë 3;.h�{�— . 3' 'Ç3'�»%_�³ .—3Ï$� ROVM Server 1ƒ 3·�Ÿ�Ë�G �638�{�— .

>>> printopcode

#0 ’\x10\x02’

#1 ’\x10\x04’

#2 ’‘’

>>>

3.4 Opcode 3I,æ@•�u

3'3Ï ‘SEND’ &8#ì1g%/ 38#ØA�1Ÿ .—3ÏVM 3' .—A<A��w$� A'( .̧•�— .

>>> send

Opening Socket 192.168.58.129:8888

Return VOID

Closing Socket.

>>>

.—A<.•<[ Bw3� �c� �̄Å2ï$� VOID type 3' 'ËB��Ë1{.h�{�— . 3'�62ó 2c%_�³ 38#ØA� opcode 1ƒ�G return �Å1ƒ 1´AX2÷

'«:��G 2G-?�³ 1y1{�ã  ÿ&ë38�{�— .

3.5 ,� <! Aš2½@•�u

�«#¯ ,Ï(73� .W<• ,t<•%/ B�3+A' ( .̧•�— . ‘STACK’ &8#ì1g%/ =hA',Ï .0�? B�3+A� -Ë 3;.h�{�— . �g2\2÷ (Ã,Ï 3³C��³

38#ØA� &8#ì1g�³ ,ä� 3̈ 2́ï$� .—A<�Ë1g .W<•1ƒ 3K  —1g�³ 3;2ÿ2÷ B�3+A� -Ë 3;.h�{�— .

>>> stack

Opening Socket 192.168.58.129:8888

[DEBUG] [Mon Jan 30 10:42:36 2006] proc_rc.c(170): #0 INT 0x6

Closing Socket.

>>>
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3.6 >5:X 'É$ñ�u

3'3Ï ,_2\3C�³ A��¬A� Ticket 2÷ &[ � ,_2\A�1{�“ �� 3',t ,_2\A�5s 0ý2÷ �p2c#/&' 3'3Ï >£:Æ2÷ (7%_�w$� A�.•�— .

‘REQEND’ &8#ì2÷ =hA',Ï A'�¬ ,_A 2÷ -ËA<A� -Ë 3;.h�{�— . ‘OK’ &�,ë5s%/ 'Î1��—&' 3'3Ï A'�¬ >£:Æ2ó ROVM

Server 1ƒ,Ï 1÷3·C; -?&+�Ë1{2ï&# �� 3',t A'�¬ >£:Æ2ï$��G 1g!SA� &8#ì1g�w .—A<.•<_ -Ë�³ 1y.h�{�— .

>>> reqend

Opening Socket 192.168.58.129:8888

<- OK

Closing Socket.

>>>

3a 4 3M ‘>5:X’2• �a �• >Q0Š@•�u

3' 3»1ƒ,Ï�G ROVM 1ƒ,Ï ,_2\A��G ‘>£:Æ(3'A� Ticket)’1ƒ �³A� �Ï��1ƒ �³A',Ï ,×&82÷ A��w$� A��S.h�{�— .

Ticket 2ó  ��³5s &[.h2÷ �³5s�“ 3;.h�{�— . 2¬3� Session �¯ )÷.jA� �Ï��3'#/�“ 3Ï�³ 1�1ƒ,Ï ,×&8A� 3 3́' 3;.h�{�— .

• ,_2\3C 9Ô1ƒ,Ï 'Ç#/(§1�2÷  ÿ3� &[.h

• ROVM Server �g)31ƒ,Ï 'Ç#/(§1�2÷  ÿ3� &[.h

3' �«�638�{�— .

,_2\3C 9Ô1ƒ,Ï 'Ç#/ (§1�2÷ �p2c , 1×5t Ticket 3� unique ID %• (§�? �Ü�{�— . &[ “ 3È(§�G 3' unique ID %/ 3'2\A�1Ÿ

�³3ë1×�ã , .—A<A��ã, 0£�ã  ¤ ¤3� &[ “ operation 2÷ -ËA<A� -Ë 3;.h�{�— . 3' unique ID %/‘Ticket ID’ #/�“ )3%8�{�— .

1»%/  —1g ,×&8A�&', 1Ÿ#Ÿ)73' 1´B�%/ (§#Ÿ�Ç2÷  ÿ, ,_�? �Ë�G 1´B�@�#D �Ì2ó &[1D38�{�— . 1´B�@��G 1Ÿ#Ÿ)73' A'�¬

1´B�%/ (¯ �?%_%/ �³5s�“ 3;2ÿ2÷ �K<s�x�{�— . �«�62÷ 3'2\A�1Ÿ 1´B�%/ (¯ -Ë 3;�“ 383X2÷ A� -Ë 3;�? �Ë5s2G . %•10

1´B�@��³ 1y�—&' A'�¬ 1´B�%/ (¯ �?%_%/ �³5s5s &nA��{�— . A�5s%• 1´B�@�1ƒ�G �?%_%• 3;5s 1´B� 3·8g �g2\3'  —1g�³

3;5s�G 0ý.h�{�— .

1´B� 3·8g �g2\1ƒ A'�¬A��G �63' ROVM Server 1ƒ,Ï�G Ticket �±3µ7ù38�{�—. 1Ÿ#Ÿ)73' Ticket ID %/ �³5s�“ -ËA<A�

�G �c�¯&ï —3' &[ � ‘Ticket ��4#8g ’1ƒ 3³3X�Ë�? �Ë&#, �K4Ä1ƒ 3'%/ �w-@ 3'2\A��? �Ü�{�— .

2G10A',Ï %ƒA�&' ‘Ticket ID’ 1ó ‘Ticket ��4#8g ’�G ,Ï$� A�.À2ï$� &é1Ÿ 3;2ï&# , ‘Ticket ID’ �G ‘Ticket ��4#8g ’%/ 7ñ�ã

2·A� unique key #/�G ,_.—38�{�— .

.—3Ï ‘Ticket ��4#8g ’�³ 1g!n�? �Œ3DA��G5s ,g?g(§�w$� A��S.h�{�— . 2c,Ó ROVM Server (ROVM Server �³

192.168.58.129 3� 8888 (; ?Ÿ>k1ƒ 1§#× 3;�—�“ �³3ÈA��S.h�{�— .) %/ .—A<.•<W�“ROVM Client %/ .—A<.•<h�{�—.

�«%_�“ ‘Ticket’ 2÷ 1n1g 1è�{�—.

3.6 >5:X 'É$ñ�u 5



C:\projects\rovmclient>python rovmclient.py

ROVM Client 0.0.1a

Type "help" for more information.

>>> req e://192.168.58.129:8888

Opening Socket 192.168.58.129:8888

Ticket ’\xfc1\x0e\x0cA\xd2\xbaAy(d\xcbL\xf9\xa8X4\xce\x8e\x9a’

Closing Socket.

>>>

1n1g1ÛTicket ID �³ (§38�{�— . 'Ç3'�»%_ AÈ<•3'�ã  ÿ&ë1ƒ 3³#º�? (§3'�G �638�{�— . 3'3Ï opcode %/ .—A<.•:Ï (§

�S.h�{�— . ROVM Server 3� >l5ˆ 4Ä1ƒ A��K�G opcode %/ A��K0Ü .—A<A� -Ë 3;�—�G 3Ã38�{�—. (&ï$� $›@· AÈ<•3/

�p2c�G CK  �{�—%• .)

>>> opcode

Using ticket ’\xfc1\x0e\x0cA\xd2\xbaAy(d\xcbL\xf9\xa8X4\xce\x8e\x9a’

... cpush 65

...

>>> send

Opening Socket 192.168.58.129:8888

Return VOID

Closing Socket.

>>> stack

Opening Socket 192.168.58.129:8888

[DEBUG] [Tue Jan 31 04:04:27 2006] proc_rc.c(167): #0 CHAR 0x41

Closing Socket.

>>>

‘CPUSH 65’ %/ .—A<.•<W�“, .W<• ,t<•%/ B�3+A� �c�¯ .W<•1ƒ 3K 1ß#/�³ 3;2ÿ2÷ B�3+A� -Ë 3;.h�{�— .

6 4 ‘>5:X’2• �a �• >Q0Š@•�u



>>> opcode

Using ticket ’\xfc1\x0e\x0cA\xd2\xbaAy(d\xcbL\xf9\xa8X4\xce\x8e\x9a’

... cpush 4

...

>>> send

Opening Socket 192.168.58.129:8888

Return VOID

Closing Socket.

>>> stack

Opening Socket 192.168.58.129:8888

[DEBUG] [Tue Jan 31 04:04:58 2006] proc_rc.c(167): #1 CHAR 0x4

[DEBUG] [Tue Jan 31 04:04:58 2006] proc_rc.c(167): #0 CHAR 0x41

Closing Socket.

>>>

�—.• ‘CPUSH 4’ %/ .—A<.•<W�“, .W<• ,t<•%/ B�3+A' (§1�.h�{�— .

>>> opcode

Using ticket ’\xfc1\x0e\x0cA\xd2\xbaAy(d\xcbL\xf9\xa8X4\xce\x8e\x9a’

... iadd

...

>>> send

Opening Socket 192.168.58.129:8888

Return VOID

Closing Socket.

>>> stack

Opening Socket 192.168.58.129:8888

[DEBUG] [Tue Jan 31 04:05:33 2006] proc_rc.c(170): #0 INT 0x45

Closing Socket.

>>>

%{5s%|2ï$� ‘IADD’ &8#ì1g%/ .—A<A�1³.h�{�—. 5s�» %ƒ0³ •%_�G �#5s%•, ROVM Client 1ó ROVM Server �G Con-

nection 2÷ �w-@ 2Ó5sA��“ 3;5s 0ý.h�{�—. 2·3� &�,ë5s 4Ä ‘Closing Socket’ 3'#/�“ �Ë1g 3;�G )3)72ó Connection 2÷

�ý1{�—�G 3�'«38�{�— . 5<, ‘REQ’ &8#ì1g �—2ÿ)3<ã3�operation 2ó &[ � Ticket ID %/ =hA',Ï 3C$• ��B�3' 3'$›1g5s�ã

 ÿ&ë1ƒ, 1£�c2÷ 2Ó5sA� @÷2G�³ 1y�G �638�{�—.

2·3� 1»3Ï1ƒ,Ï (¯ -Ë 3; ¢3' , ‘Ticket ��4#8g ’1ƒ�G A·3_Ticket ID $� 3+A' 'Ï,•A��G operation 3' 3³3X�Ë1g 3;2ÿ2÷

�»2ï$� B�3+A� -Ë 3;.h�{�— .
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>>> reqend

Opening Socket 192.168.58.129:8888

<- OK

Closing Socket.

>>>

%{5s%|2ï$� ‘Ticket’ 2÷ 3Ï�#A��{�— . 3' &8#ì1g%/ =hA',Ï &[ “ ‘Ticket ID’, ‘Ticket ��4#8g ’�³ ROVM Server 1ƒ,Ï

3Ï�#�Ü�{�— .

3a 5 3M Class �) $-�u

3' 3»1ƒ,Ï�G ROVM Server 1ƒ,Ï <'#K.W%/ 1g!n�? �—$£5s%/ 3'1/�ãA��“3C A��{�— .

5.1 Object Reference 1�0ù1i �u

3' ,ì-�1ƒ,Ï�G ROVM Server v0.0.1b 1ƒ,Ï ,{$ �? 9G�³�Ï ‘NEW’ opcode 1ƒ �³A� ,_2\(H2÷ 3(A³ (§�w$� A��S.h�{�— .

‘NEW’ opcode �G ROVM 3� 3·8g opcode  — �³3X 4Ä2GA�opcode 4Ä A��K$�/� , ,_2\A��“3C A��G Class 3� �Ð8g%/

1n1g1×�G � 3̄È38�{�—.

C++ 3'�K Java  ¤ ¤ OOP (Object-Oriented Programming :�Ð8g5sAX @·$��«#K'À) 1ƒ,Ï ,_2\A��G ‘this’ Aì2ó ‘self’ 1ƒ

A'�¬A��G �63' 'Ç$� Object Reference 38�{�—.

3' Object Reference �G Class 3� field �K method  ¤ ¤ <'#K.W1ó �³#Û�Ï &[ “ 3È(§ —1ƒ �³A� 3Ä� 2̄÷ 2·A',Ï @÷2GA�

�{�— . 5<Object Reference ?Ÿ3+<ã%/ 3'2\A�&' A'�¬ Class 3� &[ “ 3È(§1ƒ 3Ä�¯A� -Ë 3;.h�{�— .

ROVM 3� ‘NEW’ opcode %/ =hA',Ï Object Reference %/ 1n�G � 3̄È1ƒ �³A',Ï ,×&82÷ A��w$� A��S.h�{�— .

ROVM Client %/ .—A<.•:Ï Ticket 2÷ A��K 1n.h�{�— . (ROVM Server �³ 192.168.58.129 3� 4390 ?Ÿ>k1ƒ 1§#×3;�—�“

�³3ÈA��{�— .)

C:\projects\rovmclient>python rovmclient.py

ROVM Client 0.0.1a

Type "help" for more information.

>>> req e://192.168.58.129:4390

Opening Socket 192.168.58.129:4390

Ticket ’Qˆ\x90?3\xed>.\xa1#h\xf4\xf6\xca\xf5\xa7&\xf3\xe2\xb6’

Closing Socket.

�«%_�“ ‘OPCODE’ &8#ì1g%/ 3'2\A�1Ÿ ‘new’ opcode %/ ,p38A��{�— . ‘new’ opcode 3� AÈ.•2ó “ROVM Client” &ë,Ï

1ƒ 3C,ëC; �K1ó 3;2ï�{ , A'�¬ &ë,Ï%/ 7ë4#A�.•�ã 'Ç#@�{�— .
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>>> opcode

Using ticket ’Qˆ\x90?3\xed>.\xa1#h\xf4\xf6\xca\xf5\xa7&\xf3\xe2\xb6’

... new e://192.168.58.129:4390/ABCDEF

...

>>> send

Opening Socket 192.168.58.129:4390

Return VOID

Closing Socket.

‘SEND’ &8#ì2÷ =hA',Ï A'�¬ &8#ì2÷ .—A<.•<[ �c�¯ , VOID AÈ.•3� return �Å3' 'ËB��Ë1{2ÿ2÷ B�3+A� -Ë 3;.h�{�— .

‘new’ opcode �G 'ËB��Å1ƒ 1´AX2÷ '«:��G 2G-?�³ 4'3_A�5s 0ý�ã  ÿ&ë1ƒ , VOID AÈ.•3' %‘.h�{�— . ROVM Client 9Ô1ƒ

,Ï�G 3³ &8#ì2÷ =hA',Ï 1g!W � 3̄È3' .—A<�Ë1{�G5s �»2ï$� B�3+A� -Ë�G 1y5s%• �«1ƒ �³A� �c� �̄Å3+ Object Reference

�³ stack 1ƒ 3Kpush �Ë1{�G5s�G B�3+A� -Ë 3;.h�{�— .

>>> stack

Opening Socket 192.168.58.129:4390

[DEBUG] [Fri Feb 3 02:45:56 2006] proc_rc.c(174): #0 OBJREF 0x808c8d8

Closing Socket.

>>>

‘STACK’ &8#ì1g%/ =hA',Ï A·3_ Ticket 1ƒ �³A� .W<• ,t<•%/ B�3+A' (« �c�¯ 3Ï�³$� ‘OBJREF’ <s383� Object Ref

�³ 1ß#/�³ 3;�G �62÷ B�3+A� -Ë 3;.h�{�— .

1�2ï$� 3' ObjRef %/ =hA',Ï <'#K.W3� Method %/ Aë9OA��#�KField �Å2÷ ��A��#�K <'#K.W3� ,t-@ �Ï��3' ,•�ç�—&'

A'�¬ 3+<ã?K3'.W$� 3Ä�¯A� -Ë 3;�? �Ë�G �638�{�— .

>>> reqend

Opening Socket 192.168.58.129:4390

<- OK

Closing Socket.

>>>

%{5s%|2ï$� 1£�c2÷ %{&ç%_A��“Ticket %/ (7%p�{�—.

5.2 String Reference %� ) �u

3' 3»1ƒ,Ï�G String Reference (3'A� StringRef) 1ƒ �³A',Ï 0ÿ0÷(§�w$� A��S.h�{�— .

StringRef �G �›-ÏA��? ROVM 1ƒ,Ï ,_2\�Ë�G “&ë3C1§” 3'#/�“ ,•�´A�.•&' �Ü�{�— . C 1k1g1ƒ,Ï char

*msg="�•
Ž.‘�q�% ?" 1ó �Ì3' ,Ó1kA��G �6�¯ �Ì�—�“ ,•�´A�.•&' 3'A'A��ã .�2k �638�{�— .
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A�5s%• ROVM ,t1ƒ,Ï3� &ë3C1§2ó “�Ð8g”3'�ã  ÿ&ë1ƒ , &ë3C1§3'#/�G 3'%72÷ ,_2\A�5s 0ý�“ StringRef #/�“ 0£�G

�638�{�— .

Java, Python, Ruby �Ì2ó .W<�%p>k 1x1g1ƒ,Ï ,_2\A' (§&' 0÷.•�S5s%• , &ë3C1§1ƒ A�-Ë�³ ,Ó1k�Ë1g 3;�G &[.h2÷ (§.—

-Ë 3;2÷ �638�{�— . �«#ŸA� �6 —3' ROVM ,t1ƒ,Ï�w �³�XA��{�— .

ROVM Server 1ƒ,Ï�G ‘SPUSH’ #/�G opcode �³ 4'3_A��G�# , 3'�G C 1k1g AÈ<•3� &ë3C1§2÷StringRef $� (sB�A�1Ÿ

.W<•,t1ƒ $� •A��G &8#ì1g 38�{�— . 3'%/ 3'2\A�1Ÿ 1Ÿ#Ÿ &ë3C1§2÷ �—$›�G � 3̄È2÷ 0÷#K1ƒ,Ï ,×&8A��w$� A��S.h�{�—.

C:\projects\rovmclient>python rovmclient.py

ROVM Client 0.0.1a

Type "help" for more information.

>>> req e://192.168.58.129:4390

Opening Socket 192.168.58.129:4390

Ticket ’Vc;d\x8f"\x91\xbc2\xcc\x051[\xe2C\x15E2\x13\x8e’

Closing Socket.

>>>

2c,Ó >£:Æ2÷ %• —�“‘SPUSH’ &8#ì2÷ ,_2\A' ( .̧•�— .

>>> opcode

Using ticket ’Vc;d\x8f"\x91\xbc2\xcc\x051[\xe2C\x15E2\x13\x8e’

... spush "Hello ROVM Server"

...

>>> send

Opening Socket 192.168.58.129:4390

Return VOID

Closing Socket.

>>>

3'3Ï .W<•2÷ B�3+A' ( .̧•�— . 0÷#K1ó �Ì3' Stack ,t1ƒ StringRef �³ 1ß#/�³ 3;�G �62÷ B�3+A� -Ë 3;.h�{�— . 5<, 2·1ƒ,Ï

38#ØA� &ë3C1§3'ROVM ,Ï(7,t1ƒ $� •�Ë1g &ë3C1§ �Ð8g$� (sB��Ë1{�—�G 3'1/�ã 38�{�— .

>>> stack

Opening Socket 192.168.58.129:4390

[DEBUG] [Fri Feb 10 01:31:50 2006] proc_rc.c(186): #0 STRINGREF 0x40236008

Closing Socket.

>>>

�«#¯ 3' &ë3C1§2÷ 3'2\A�1Ÿ 43 �� 3_'«3;�G 3/ —2÷ A'(§�S.h�{�— . A·3_ .W<•,t1ƒ 1ß#/�³ 3;�G �62ó StringRef (&ë3C

1§ �Ð8g) 3'�ã  ÿ&ë1ƒ 3' �Ð8g �g)31ƒ ,Ó1k�Ë1g 3;�G A�-Ë%/ Aë9OA�1Ÿ �«1ƒ �³A� �c� �̄Å2÷ 1n1g ( .̧•�— .
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A·3_ &ë3C1§ �Ð8g �g)31ƒ�Gsplit #/�G &�/‹ •�³ ,Ó1k�Ë1g 3;.h�{�— . 3'�62÷ 3'2\A�1Ÿ “Hello ROVM Server” 2÷

'ã1§$� �K�·1g ( .̧•�— . 2·1ƒ,Ï �w-@ 5wA<A' (§�S.h�{�— .

>>> opcode

Using ticket ’Vc;d\x8f"\x91\xbc2\xcc\x051[\xe2C\x15E2\x13\x8e’

... call split (T)[

...

>>> send

Opening Socket 192.168.58.129:4390

Return Array [(9, ’Hello’), (9, ’ROVM’), (9, ’Server’)]

Closing Socket.

>>>

&ë3C1§ �Ð8g �g)31ƒ ,Ó1k�Ë1g 3;�Gsplit &�/‹ •%/ Aë9OA�1³.h�{�— . �«1ƒ �³A� �c� �̄Å3' 3·-T3' �Ë1{.h�{�— . 3 �Ï3�

'ã1§3' 3·-T3' �Ë1{�G�# , Whitespace %/ �ã4³2ï$� �K�·1g5w &[.h3'�#2G !

5.3 Method A}8á@•�u

3' 3»1ƒ,Ï�G ROVM Server v0.0.7a ((73· &8&8 �•:�2÷ 43 'Ç�‡ (×.h�{�— . 7 3� 3�'«�G opcode �³ 7 �Ï 4'3_A��—�G

3�'«3'&# ,  W3� a �G 7 �Ï 4'3_A��G VM 1ƒ,Ï3� (73·38�{�— .) 1ƒ,Ï ,{$ �? 9G�³�Ï ‘CALL’ opcode %/ 3'2\A�1Ÿ Call

�g3� method %/ Aë9OA��G 'Ü(H1ƒ �³A',Ï 3'1/�ã A��w$� A��S.h�{�— .

0÷#K3� �p2c, ROVM Server �³ 192.168.58.129 3� 4390 ?Ÿ>k1ƒ 1§#× 3;�—�“ �³3È2÷ A�1³.h�{�— .
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C:\projects\rovmclient>python rovmclient.py

ROVM Client 0.0.1a

Type "help" for more information.

>>> req e://192.168.58.129:4390

Opening Socket 192.168.58.129:4390

Ticket ’\xf6>t\xe7\xd7|\xd4\x99\x10\x8e\x10.\xab\xf3\xce\xfd5\xa1rT’

Closing Socket.

>>> opcode

Using ticket ’\xf6>t\xe7\xd7|\xd4\x99\x10\x8e\x10.\xab\xf3\xce\xfd5\xa1rT’

... new e://192.168.58.129:4390/ABCDEF

... cpush 1

... cpush 2

...

>>> printopcode

#0 (29) ’\xbb\x00\x0e\x00192.168.58.129&\x11\x07\x00/ABCDEF’

#1 (02) ’\x10\x01’

#2 (02) ’\x10\x02’

>>> send

Opening Socket 192.168.58.129:4390

Return VOID

Closing Socket.

>>> stack

Opening Socket 192.168.58.129:4390

[DEBUG] [Sat Feb 4 19:09:35 2006] proc_rc.c(168): #2 CHAR 0x2

[DEBUG] [Sat Feb 4 19:09:35 2006] proc_rc.c(168): #1 CHAR 0x1

[DEBUG] [Sat Feb 4 19:09:35 2006] proc_rc.c(174): #0 OBJREF 0x401e4008

Closing Socket.
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>>> opcode

Using ticket ’\xf6>t\xe7\xd7|\xd4\x99\x10\x8e\x10.\xab\xf3\xce\xfd5\xa1rT’

... call abc (TII)I

...

>>> printopcode

#0 (13) ’\xb6\x03abc\x06\x00(TII)I’

>>> send

Opening Socket 192.168.58.129:4390

Return INT = 3

Closing Socket.

>>> stack

Opening Socket 192.168.58.129:4390

Closing Socket.

>>>

2·3� � 3̄È2÷ (§.•&' 0÷.•�S5s%• , ABCDEF <'#K.W%/ $� •%/ A�1Ÿ ObjectRef %/ A��K ,•,äA��“ , ‘call’ opcode %/ .—

A<A��ã 3·1ƒ method 3� argument �³ �Ë�G �Å —2÷ stack push A�1³.h�{�— . �«%_�“ A�-Ë%/ Aë9OA� �c� �̄³ �K2�.h�{�— .

3'3·1ƒ ROVM Client %/ /�(§-��� )7 —3'#/&' �»:�7÷-�2÷5s &[%'�S5s%• , ‘SEND’ &8#ì1g%/ =hA',Ï 'ËB��Ï �Å3'

3'3·� �̄G �—%+ &[.h372÷ B�3+A� -Ë 3;2÷ �638�{�— .

�ã4'3� &[ “ &8#ì2ó “Return VOID”�³ 2�1{�G�# , 8K2ÿ2ï$� “Return INT” �³ 2��ã  ÿ&ë38�{�— . 3'�62ó .—A<.•:ã��

&8#ì4Ä1ƒ,Ï Return �Å2÷ (sB�A��G �63' �K2��—�G "î38�{�— . 5<, ‘CALL’ opcode 1ƒ,Ï A'�¬ �Å2÷ %_<çA� �638�{�— .

7ë�“$� 2·1ƒ,Ï .—A<A� abc &�/‹ •3� ��A·2ó 0÷#K1ó �Ì3' �Ë1g 3;1{.h�{�— . 0÷#K &ë(H3� 3'A'�G “ROVM Compiler

,_2\ ,×&8,Ï ” %/ 7ë4#A�.•�ã 'Ç#@�{�—.

.class ABCDEF

.def __init__ (T)V

nop

.defend

.def abc (TII)I

iload 1

iload 2

iadd

ireturn

.defend

.classend

2·3� abc &�/‹ •�G  �(;5« argument 1ó ,ë(;5«%/ stack ,t1ƒ PUSH A� Bw, 3'%/ ��A� �Å2÷ 'ËB�A��w$� �Ë1g 3;.h�{�— .
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3a 6 3M %?2‘ %�

Tutorial 2÷ ���ÿ5s 301g 4 -̄�,Ï �Ã,_A��{�— . �g2\3' 5š4“ ? 4#�»0Ü Opcode �³ 9G�³�Ó  ÿ%{�— 1x�#3'>k A��w$�

A��S.h�{�— .
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