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DFEHGJILKNMPORQHSUTRV1WYX'ZHIH[]\4^)_a`UbacYd

egf�h1i bFcFjaklI$mFn]Q)oHpNqsr4tFn]QRuHr$vNwFI
x f4y mHn�zg{;|$} y�~ d6�s�F�)bHca�a�a��V$�F���
� rL� i DFEHGRQHSUTNV�bacRqsrN�]X'QF�J� y � x f
V�qJr6�H�]QRuRrPv

���UzR���s�L� i��Jy rL�]�]���IU�]�U�¡ £¢F¤J¥
¦ d4§U¨1¨1©«ª i �R�P�¬ ;bacJV6F®�ª6¯a°1±� *²³_
�]uNrµ´·¶.¸�¹#º»¶'¼�½¿¾Àº»¾ÀÁ¿ÂHÃÅÄ»¹#º»¹ÇÆ.¹/È8É2ÊRËÌ´·¼�ÃYÍd6�
�1�a�]�)�¬ &bac�d egfHÎ�Ï MÐ 5¢1¤]¥ ¦ d$ÑUoÒª³�
�)¯1Ó2Ô Õ�Ô2v�´·¼Ã�zL�R�P�¬ ;bFcNTRVLÖN×Fr6ØUÙRÚ y b
c�²P���YÛd'ÜRØ�ª6¯H°F±« '²4_N�NuHrPv Î�Ï MÐ £¢
¤H¥ ¦ �$b1c�d eÐf X i w1I4b�c�d e1Ý�Þ ��ßFàµ´�¼�Ã
I6bHc�²$���YÛ	V6áaâ]qJr$vl�PI�áFâã�$�R¯ä´·¼ÃÒ²
����Û8I$å�d6�R�F�Pæ�I Î�Ï MÐ 5¢1¤]¥ ¦ `]I�bacYd
e¡f v��UIÐ´·¼�Ãg²$����Û�å�d6çFèÒª4�aÖÐé��RX4�)ê
S)ë y bHc�d e¡f �sX'Qa��� isìYí  4îLMRïUI$ðHñóò
ôJõ V)ös�$÷Nøs�s�U�ù ·bNc�d$ú�û�V�ª4�H�srPv

�F¯ i ´·¼�ÃÒV xFü �LÜRØ��$�]¯$bNc�²P�Y��Û·ý«d
�R�]rN�RX6V x�þ i ¢1¤J¥ ¦$ÿ I6bacã²$���YÛ8I��Yd
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OQP rN�]X'QF�J��r1IU� i KNMPOszSRã� y ¢1¤]¥ ¦ d
T f �]X'QH�l�1r)v

ÎÏ Mg �¢a¤s¥ ¦ z]���l�L�VU ¾ÀÆ.¹XW ¼7¸ZY�Æ\[ ]J^�¾À¸Z]
_ ¶.`�º»¼�½¿¾Àº yÒ~ Vbadc¬��� i wsIfehg0iÐdkj ª)���
¯ml Ôon�ÔMp Ô vrqtsl�sz i ´·¼�Ã�dvuxw  M]ïs�Fd$�J�N�
ybz qsrH�]X6V x r ÎÏ MÐ £¢1¤R¥ ¦$ÿ IU�]�)�¡ 	I
{anZilI$çb|�VUZH�1��}h~1qlr$v]��¯ it�Yí ���$�4`
IS�Z��W]¢1¤s¥ ¦Pÿ I�¨a©�I��)�NMg dPqsr �Yí ���
��� ì MX�)��V�ZN�F�����d��r$v

�;:��������������x�
Î�Ï Mg £¢1¤]¥ ¦ zä´�¼�Ã«d��R�1� �Jy r)�R�s�*�

I ´·¼Ã¡QbatcÐ�L�l¯h�]° Î�� M]���L�LIUçRèlq�r
� í []\)d$ÑH�F�PbacRqsrR�]X'QF�l��r$vPD1EHGlV x
r³bac]�Rz i ØX�HQ � í []\)d³bacRqsrJXf� f Øt�sI
� í [s\6Vh�áX�]Qm X¡����a� i Ök¢J�HI � í [J\Pd
SLTHV4bFcãª6u f �NXQ1�]�Ur�v�£b¤�d Ý ��¥6b1cÒX i
�X¤ãd�¦��h¥$bHc¬X>§)¨�v

�a�P�RzA´·¼ÃÒV�ZH�H�k}Q~Jdlª i ´·¼�Ã¬d$�]�N¯
Ý �h¥YX6¦d�d¥HI$bHc�V�ZH�a���d��rPv

©«ª¬¯®�°²±)³«´\°bµ�¶<·´\·¸<¹tº¼»½³«´\³¿¾4³«À
´·¼Ã�²L����Û	zF�s�U�  �bNc�V�ÖJ×Hr)Ø1ÙJÚ y�Á

�YdÃÂÒª4�a�Rr$vF¢1¤]¥ ¦�Ä X6I6bac�²P���YÛdH�LI
´·¼Ãã²L����Û£`UáNâsq�r]�sX$V xlþ iZÅ ¢a¤J¥ ¦Lÿ
I�bNcã²$�Y��Û	I���d OxP r]�RX³QH�l�FrÐÉKÆ � Í�v

研究会Temp
テキストボックス
－113－

研究会Temp
テキストボックス

研究会Temp
テキストボックス
2004－OS－96　(16)

研究会Temp
テキストボックス
2004／6／18

研究会Temp
テキストボックス
社団法人 情報処理学会　研究報告IPSJ SIG Technical Report



Ç

encode decode encode decode

Emacs vi

"dd""Ctrl-k"

"delete_line"

ÈhÉËÊ�Ì¼Í�ÎCÏ�Ð7Ñ�ÒvÓCÔÃÕvÖ7× DE/1Ø ÓCÔ�ÕvÖ

´�¼�Ãs�]zPÊRËlVBÙ�ÚHr�bHc«²P�Y�ãÛ�QÜÛtÝ��P�H�
�RrPvs�6�ßÞ6IR²$����Ûd6�R�1�d�a° Î�� MH�à�P� ÿ
I�áXâXãH�Yd�atä]qlrPv
å ¹%UÅ¶.Áçæ

[N\'^$_�d�ÑJ� i � í [N\ Î �mèFd eÐf ²��l��Û v
é EgX1ª³�s[]\4^)_fêYdvëdìRr$vl�)IR²$���YÛd
í ×vî�rJXB�a° Î�� Ma�à�$�LzH[]\4^)_�dPÑH�1�
� í [l\'`fïsÑaqlrPv

å Ä»¶JY�½çæ
� í [l\$VF�J���  ³dSðxñmòàóR¯ P IJ²L�Y��Û v
é E�V etô�õ dvëhìRr$v��)Is²$���YÛ'd í ×Sî ü
¯X�a° Î�� MH�à�$�Pz eZô�õ VBöf÷Rqsr)�s�)�¡ 
dã¾ÀÁN[»¶ Ä»º1²U���«Û'd)�l�a�fø zhù Id�R° Î>� M
���P�LVSúsqLv

å [ Yû^�¶Jæ
� í [s\)d1[J\6^)_a`bü��mýUq�²P���YÛ;vJ�LIR²
���YÛd í ×vî�rlX i �s�)�¡  � í [J\Pd1[s\4^
_H`füã�mý�qLv

å Æ È ¹%[»¶²æ
b�cld¼þ�ÿLqNrF²6�]��Û vL�6IH²6�J�JÛ	d í ×¼î ü
¯X�a° Î�� Ma�à�$�Pz i ²$����Ûd>ø z ª$¯X�a°
Î¼� MH���)�]X�IP¨a©�d ô]õ qlrPv

å ¾ÀÁ [»¶.Ä»º æ
� í []\�V��l¯FV����Y���R¯ e d i ¨F©����N�a�
r��lIX�a° Î�� Ma�à�$�PI � í []\6V� X¡Y� � r
¯ P IR²$�Y�YÛ v é E�V eXô)õ X'�s�L�¡ dSëdì
r$vs�LIR²$���ãÛd í ×vî ü ¯��a° Î�� Ma�à�$�
z i�ebô)õ V�öZ÷RqsrU�]�)�  d
	��JQ)è]Z � í
[J\�V���RqlrPv

å ½ ¶.ÈÀ¶.º»¶²æ
� í []\³�����J�$�R¯ e d i ¨F©ã���a�a�Rr��lI
�a° Î�� MH�à�$�PI � í []\6VB t¡�� � r1¯ P I
²$���YÛ v é E�V eXô�õ dSë)ìRrPv��)I]²$���YÛ
d í ×vî ü ¯X�N° Î�� MH�à�$�)z iLeZô�õ Vköb÷
qJr e d����aqJr)v

å Ä»¶.U¿ÈoY�Æ.¶Jæ
� í []\�V����lI e VBö«ª³� e�� �R¯�bacYd i ¨

©��$�a�a�Rr���IX�a° Î�� Ma�à�$�)I � í []\6V
 X¡Y� � r�¯ P IR²$�Y�YÛ v é E�V etô�õ X'�]�
�¡ *dvë)ìRr$vJ�)IR²P���YÛd í ×vî ü ¯t�a° Î
� MH���P�Pz i�eXô)õ VBöX÷Rqsr�	��]QLèsZ � í
[s\6V����Nqlr$va�]�)�  d�	��sQLè]Z � í [s\
I eZô)õ V�öZ÷sqJrU�s�)�  *d��aâsqlrPv

a h V � í [N\�`RI4bFc�d eÐf ²$�l��Û�z�¾ÀÁ [»¶.Ä»ºaX
½ ¶.ÈÀ¶.º»¶²]#Ä»¶\U È;Y�Æ.¶��F×L�NuHrPv]�6� Þ4I]²$����Û8z eaÝ
Þ I6bac�Ifñ]d egf vFZ]� þ i uHr e I ����� d'bNc
qJr�X i wHI e 	 ��d��FâsqlrN�]X$V y rPv

©«ª©"!�#
$&%�'
Ý �)¥HIH[]\4^L_UbHclz i ØUÙ�I�¢F¤]¥ ¦ I�(aûãd

[s\4^)_*)�+ÐX�bac*,��lV���× i wL�
-L�HQÜ�sM � X
ï�.L^X�R�� �I x f³y�/ V y ü �F�Nr�v�Æ Ç �az10 ¹ [»º
2 Q][J\4^)_*)*+ãd egf �lM � � i 0¿¹%[»º43ãQF�]�)�
 ·bNcãd e¬f ï�.F^��s�� £�suNr)vRK]M)Olz50 ¹ [»º 2
IU�R�]�*�lVFuHrF[]\4^U_�dù´�¼�Ã�d6�R�F�)¨a©Òª$¯
Î	Ï MÒ 5¢�¤H¥ ¦ IHï�.L^X�R�� 	°1±Zè�.6gÉ»´·¶.¸�¹/º»¶
¼�½¿¾Àº»¹#Ä�35Í��)bNc]qsr]�]X³QH�l�FrPv

Remote Editor A Remote Editor B

Edit

User

REP commands

host A host B

È87:9<;>=6Ð<? @BADC�Ñ6Ò
bRct£YV ´�¶ ¸�¹#º»¶�¼�½¿¾Àº»¹/Ä 2 X ´·¶.¸�¹/º»¶�¼�½¿¾Àº»¹#Ä&3

I � í [s\$I�EFRQ�Ø�GH��X*qlr$vFKNMPONQ ´·¶.¸�¹/º»¶
¼�½¿¾Àº»¹#Ä�3«` e ü ¯�bNcãd i ´�¼�Ãã²P����Û�`�áHâ¬ª i
SJI<K ô �A´�¶.¸6¹#º»¶¼�½¿¾Àº»¹#Ä 2 `b �¡�� � rlX i bNc
��V ´�¶.¸6¹#º»¶³¼7½ ¾ º»¹/Ä 2 Xã´·¶.¸�¹#º»¶³¼�½¿¾Àº»¹#Ä3¡I � í
[J\6Q�Ø�LsqJrR�sX�zb~ Þ³�H�NuNr)v

©«ªNM"O�#
$&%�'
¦X�t¥'b1csI4tUnsz�ÆQP�I x f V�¢N�FI³b1cJdÐ´·¼Ã

²$���YÛ�`LáFâÐª iSR�T Q)oÒª�¯ä´�¼�ÃÒ²P���YÛd8	
��I � í [l\'`b �¡Y� � rPv

ª³��ª i ¦��)¥aI��R�)�¡ &bacR�Rz�ÊHËsI ÇVU Q�W
X X y r$v
É � ÍZY�[ùªL¯Lbsc�V x rPbRchö�\�]�^�I edôQõ I

_H�
É Ç Í ´�¼�Ãù²$����Û7å�IPo e ù QLDaE�u]r1I1� i í

×BîYrÐ´�¼�Ãã²$���ãÛ�å�IH�FM � �$�aQH¢a¤J¥
¦�` V ��y ü ��ª)� f v

ÊNËlV]�LI�W X dÃ}0~aqJr)v
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Remote Editor A Remote Editor B

Edit

UserUser

Edit

REP commands

REP commands

host A host B

È8acbd;d;>=6Ð<? @BADC�Ñ6Ò

©«ªNe"f�g�h
i*j�k
¦X�t¥1I*b1cN�az�w$��-P�1Q�Y&[�ª*� e I����lòl�*�

d e¬f IU� i bacXö*\�I�]*^�I eXô�õ V�¢1¤]¥ ¦)ÿ �
_��1Q)pmI6r't�nNQHuFr4v�ÆHnHd�oF��p�ª'�)v'´·¶.¸�¹#º»¶
¼7½ ¾Àº»¹#Ä 2 X�´·¶.¸�¹/º»¶�¼�½¿¾Àº»¹#Ä>3��NwL��-U�cqsruturwvxrJy
X{z}|�~�rw��v1�8�u��� tsz}|�rJX4� f bac�d]ªP¯�X'qJrPvRw
I6bHcYdÒ´�¼�ÃÒ²$���YÛ	Vlª4� R�T VBø z ª i SJI x
f V)b]cùª�� � i ´·¶.¸�¹/º»¶�¼�½¿¾Àº»¹#Ä�3AI�Y�Jz e I
���lV xJþ q�rut�rwvxrJy³I�bacXö*\ÐX'qsr e I eXô�õ Q
´�¶ ¸�¹#º»¶4¼7½ ¾ º»¹/Ä 2 X ��y ü �NÖ þ i bNcN��IF�J���
 �I�E�FsQ �ly ü �ãª)� f v

��� Þ6I&_F�ld����Rqsr1¯ P V iÒÎ�Ï MÐ �¢1¤]¥ ¦
VFz ´·¼�Ã��NMX���]X4� f>� ZNI ´·¼ÃÒ²$���YÛ�åYd
��� ª i _1�Jd�� f (aû]QNuHrPvawL�ld6�R�]rR�RX6V
xJþ i æ�I ÎÏ Mg £¢F¤s¥ ¦ ��Þ í ×Sî�r ´·¼�Ãg²��
�YÛ$X i 	��]Q1p��Òª$¯¬´·¼�ÃÐ²$����Û�åJV x r4bac
I�_a�ld����]qlr x f4y áHâãd egf �sX³Qa���1r)v

Remote Editor A

first_line
second_line
third_line
fourth_line

first_line
second_line
fourth_line

first_line
NEW_line
second_line
fourth_line

delete 3

insert 2 NEW_line

first_line
second_line
third_line
fourth_line

Remote Editor B

first_line
NEW_line
second_line
third_line
fourth_line

first_line
NEW_line
third_line
fourth_line

insert 2 NEW_line

delete 3

DIFFERENT

Same Text

�����d�>���d���B�d��� � �V¡

¢�£N¤¦¥S§�¨�©�ª�«�¬{®�¯1°�±
²m³µ´�¬�¶·S¸�²�¹
º�»
¼�½S¾�¿�ÀÂÁBÃ�Ä�Å�Æ:ÇÉÈ�ÊË½�Ã�ÄËÌ�ÍHÎ{Ï<½

Ð�Ñ�Ò�Ó&Ô*ÕHÖ*×�Ø�ÙSÚ�Ø�Û�Ü&ÝÂÞ�ß�à ÁVá*â�ã*ä Ó
å�æ�çJØ�è ½ Þ�ß�à ÁVá*â�ã*ä�½éÇBÈ�Êm½�Ã�ÄmÌ�ÍJÎ
ÏBê�½�ëSì Ó�å8æ�çHØ ä�í8î�Îï Ö�ð�ñ4òó�×�Ø ½&Å Ü
ÝÂÞ�ß�à ÁVá*â�ã*ä�ô
½�¾8¿�ÀÂÁDõmö�÷�ø�½�ù�ú�û Ó
ü�ý Å�þ ×*ÿSÙ���������Ø�Û<Ü��
	 Å Ü Ç����������È������
������� Ó Ç��������� È����������� "!$#&%('�)+*-,.*0/21�3416571
8 !:9�;=<�16>45(?A@�B�C 3D9E;�1 Û�ÿGF ÇBÈ>Ê Ì�ÍJÎËÏ ��åHæ
çmñ+H{Û�Ú Ø&Ù Ç����������ÈI�J�������K� ÆML&½ ÇÉÈ�Ê5Ì&Í
Î{Ï Ö�ð�Ø Ã�Ä �ONKP ½�õmö÷�ø ÖRQTS�ò�ÑVU
×�æ *
W × ' ×�ÿ�Ó*Ü /2143416521 8 !I9�;=<�1X>45G?Y@4B�C 3D9�;J1�½�ë
Z �\[ *�]Y^ ò`_�ÑaS�òbSdcMF�Û<Ü`e�f�ÓdgËñ�òhS`c
FVÙËð�ñ�òSÜ ¾�¿�À5Á õQö&÷�ø�½�ù�ú�û Ó ü ò�×�ÿ*Ù

Remote Editor A

first_line
second_line
fourth_line

first_line
NEW_line
second_line
third_line
fourth_line

first_line
second_line
third_line
fourth_line

1 : delete 3
2 : insert 2 NEW_line

1 : insert 2 NEW_line
2 : delete 3

first_line
NEW_line
second_line
fourth_line

first_line
NEW_line
third_line
fourth_line

DIFFERENT

Remote Editor B Remote Editor C

delete 3 insert 2 NEW_line

�Yi:��� �É�d����j:kmlOn�oqp�r2s4��t"u"v�p�w�� �V¡

L�½�x�y �qz|{
Ú�Ø+H~}�Ö�Ü Þ�ß�à ÁVá*â�ã*ä ÓV�
� S�H ÇÉÈ�Ê Ì�ÍJÎ{ÏÉê�½�ë�ì ����Ò~�
Ú8Ø\�|��ÓO�
Ø�ÙQÞ�ß�à Ádá*â�ã*ä�Å�Æ Ü L&½ ��Ò~� ½R�~� Û~S�ò
�A� Á àO� Î � � ÿ
ØÙ �A� Á àV� Î � � ÿ
Ø L Û�Ö
ðY�DÜ Þ�ß�à ÁVá�â8ã*ä ÓSåHæ�çJØ ÇÉÈ�Ê Ì�ÍHÎ{ÏÉê
Æ �|�HÖ�{hc�ØÙ

�:���T�����G�T�
L&½d�8Å�Æ �Y� Á à-� Î � � ÿ�ò+��Ò|�aSRH ÇBÈ>Ê

Ì�ÍHÎ{Ï Û+N '��+� S�H ÇBÈ>Ê Ì�ÍHÎ{Ï<½��|* �q���
S Ü Á à-� Î��~��ú¡  Í àO¢d£ Ú Ø ÇBÈ�Ê Í àO¢V¤*Ö
¥ ÿ*òd¦Y§*Ú8Ø�Ù-c+H�Ü Á àV� Î � �A�Y¨�© ØJÞ Î�ï
ª ö{Á\« à-��Ö ¥ ÿ�òb¬K¦Y§�Ú8ØÙ
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L�L�Åd®O¯ Ø Á àV� Î Û Æ ÜQÞ>ß�à ÁVá*â�ã*ä Ó �
� S�H ÇBÈ>Ê ÌSÍmÎ1Ï ��è ½ Þ4ß�à Á�á�â�ã�ä��|°
± Å þ Ø³² ° ±O´Oµ Û�¶ ^ ØJÛ·P % ��¸�ÿ�Ù ¥ cb�DÜ
ÇÉÈ�ÊcÌSÍ{ÎQÏ ê �~¹1Û ¥ Ö-c{Û�}�ò Á àA� Î ÛVS4Ü
)�* ��ÝÂÞ�ß�à ÁVá*â�ã*ä�ô � �A�Y¨�© ØÙÝ5Þ�ß�à
ÁVá�â�ã*ä�Æ Á àO� Î ��å�æ�ç{ñ`H ' ÜhN·P�Ó �+� S
H ÇÉÈ�Ê ÌÍHÎËÏ � Á àO� Î\�+ºËþ¼»¾½ Ù ) S�ò L�½
Á àO� Î �4è ½ Þ�ß�à ÁVá�â�ã*ä���° ± Ú�Ø�Ù L�½�»
� ��¿�ÿ8Ø Û>Ü|À5Þ ß�à Ádá�â�ã�ä&Å åHæ�ç{Ø ÇÉÈ�Ê
Ì�Í�ÎHÏBê
½~Á à�Â Î�À ������Ö\Ã-}�Ø L Û>Ó Å�þ Ø�Ù

Ä�£ÆÅ"®�¯ ±�·OÇÉÈ
ÇÉÈ�Ê ÌÍËÎËÏ�Æ Ñ ì-Ê Ö ð�ñ�ò )�½�Ã�ÄÉË�Ì ��Í

Ã8Ú�ØÙ ÇBÈ>Ê Ì�ÍJÎmÏ�ê Æ Þ>ß�à Ádá�â�ã�ä�Î ÖRÏ
Ð S�ò �+� ¨ *�Ñ �DÜ �+� S�H ÇÉÈ�Ê Ì�ÍHÎ{Ï Ó Ã�Ä
ÚHØ�Ñ Ó è ½ Þ4ß�à Á<á�â8ã�ä&Å8Æ óH×8Ø�Ñ ì-Ê Ö
�
ØRÒ~Ó û ÓO�
ØÙ
L&½ Ñ ìVÊ�½.�|*~Ô&Ã�ÄH½�Õ*ú ×�Öd� ÇBÈ�Ê Ì�ÍHÎ

ÏDê�½R×|Ø¡ÙJÚÉ] Ö8ð�ñ�ò+�|�ÛS�Ü ¾8¿�À Á�õ1ö÷�ø
½�ù�ú�û � ü ¥ ½ Ó�Ü ÇBÈ>Ê{Í àÉ¢V¤ Å �
ØÙ
ÇÉÈ�Ê�Í à|¢�¤ Æ Þ<ß�à Á á&â�ã&ä Ó �.� S�H ÇÉÈ�Ê

Ì�ÍJÎ{ÏÉê Û�å�æ�ç{ñ`H Á àV� Î �\[ � Û~S�ò�å�æ�ç
Ø�Ù ) SòTN\Ü ½�¾H¿�ÀéÁVõQö&÷�ø��J½�Ã8Ä ��Ñ0F
ÇÉÈ�ÊÂÌÍ{ÎËÏ�ê Û>Ü&N¼Ü8Ó �~� SdH ÇÉÈ�Ê ÌÍJÎ1Ï
ê � ��ú S�H Á àO� Î �.� � Ú Ø   �0Ý�£ Ù

REP Merger
my_REP

Token Merged_Token

translated_other_REP

Þ�ß à�á

â7ãåä�æ4ç�è"é�ê
ëåì:í æ�î�ïñð"ò

receive send

�Aóôj:kmlÉoKu�õ�ö

÷Vø %h'�Æ:ÇÉÈ�ÊHÍ à�¢�¤�Ó�ÑÛF Ú�] Ö ¥ ÿ�òd¦A§
Ú ØÙ

Ä�£ÆÅ�£ÆÅúù-ûAüRýÉþOÿ������Éü����
�
	&Ö Ñ æ
Ø1Þ4ß�à Á<á�â�ã�äG��!  Q½ /D143416571 8

½ ÇÉÈ�Ê ÌÍHÎËÏ�Æ Ñ ìOÊ�Æ����� Ó�Ü�����Ú8Ø�Ñ Æ
g FdÙ L�*
Æ Ü á*â�ã*ä( 
Å�Æ c �09�;�<�16>45����X@�� �
��Ñmñ�ò�ÿ
Ø+H~}�Ü ¾8¿�ÀÂÁ�õ1ö�÷�ø�½ Ñ ìVÊ Û ¾�¿
ÀÂÁ<½ Q���Ó Ú �TS4ò�ÿ
Ø+H|} Å ��Ø�Ù L�½ ðAF�×��
ú Ü����{Ö�Ñ ì-Ê � ×�Ø Ú Ø L Û Æ�ÅHþ ×�ÿ*Ù
LS½�x�y �\z|{8Ú�Ø�Ö Æ Ü ×�Ø Ú8Ø ÇBÈ>ÊJÌÍ{Î{Ï

½ � ½ ÇBÈ>ÊJÌÍJÎËÏ Ö�ðSØ�Ñ ì-Ê�½�Ú ���"! � Ö�#
$ ¨�© ×�æ * W × ' ×�ÿ�Ù ¥ cb��Ü��%	�Ö Ñ ÿ*ò&Ü Þ
ß�à Á á�â�ã&äV� ½mÇÉÈ�Ê�Ì�Í ÎHÏd½G/D143416571 8 Ö Þ
ß�à ÁVá*â8ã�ä( H½ ÇBÈ>ÊJÌ�ÍHÎËÏV9�;�<�16>45����X@�� �

"delete 3"

1. first_line
2. second_line
3. third_line
4. fourth_line
5. fifth_line

plain text

"insert 1 INS_B"
"delete 3"

Remote Editor A Remote Editor B

1. first_line
2. second_line
3. fourth_line
4. fifth_line

1. INS_B
2. first_line
3. third_line
4. fourth_line
5. fifth_line

��&
')(+*-,ñs4�/.)0

Ö
ð�Ø ¾
¿�À ÁÉõJö�÷�ø4½ Ñ ìÉÊ�½\Ú �M�1# $ ¨\© Ø�Ù
Ú8Ø�Û<Ü 9�;=<�16>�52���X@�� � Ö�ð*ñ�ò&Ñ ìOÊ�Æ4365Y^ ò
ÿ8Ø ½�Å Ü5Þ ß8à Á�á�â�ã�äh�c½ /2143�16571 8 Æ Ü Þ
ß�à Á á&â�ã�äh �½h/214341X57187 Û:9(S<;<×�Ø�Ù 9�;�<�16>45
���X@�� ��½ Ñ ìVÊ�Æa/214341X571 8 ½ Ñ ìVÊ ðM�)= ¨ ÿ ½
Å Ü /D143416571 8 ½ Ñ ì-Ê � 3:5-Ô Ú�Ù ¥ ch��Ü
> Ñ ìVÊ8½@?{þ ÿ »8½cÇBÈ�Ê ÌÍ{ÎËÏ�½ Ñ ì-Ê ��Ü
> Ñ ìOÊ ½ = ¨ ÿ » ½ ÇÉÈ�Ê Ì&Í{Î1Ï Ó �BADC������ ×
'�E+3����GF������ × '¾�H3 Ú�Ø

Û�ÿhF�ðAF�×�I�Jb�1K
�ML�Ú&Ù�N�O ï�PRQ�Å`º ;SÛ ÷
ø ½ ð-F�Ö�×�Ø�Ù L|L�Å Ü ÇBÈ>ÊQÌ�ÍHÎJÏ�½ê � ��!= 
Û|S Ü )�*A,.*�½�ê ½8ÌÍJÎmÏ �TS !�U Û�Ú�Ø�Ù
V�W >YX[ZDB]\*ÌÍHÎmÏ�êT�_^8`

V�W >YXaZDB]\*Ì�Í{ÎËÏ�êcb_^�`
9 V Xed�½ Ñ ìOÊgf<h&½ Ñ ì-Ê<^�`

9 V X[ZDB]\*ÌÍ{ÎËÏih Ó 9�;=<�16>�5_^j`
d�½ Ñ ìVÊ Ö � �"k8Ú

l
9 V X[ZDB]\*ÌÍ{ÎËÏih Ó /2143416521m^j`

d�½ Ñ ìVÊO%G'n� �ion;
l

l 143D<�1�9 V Xed�½ Ñ ì-Êgp�h&½ Ñ ì-Êq^8`
9 V X[ZDB]\*ÌÍ{ÎËÏqd Ó 9�;=<�16>�5_^j`

h&½ Ñ ìVÊ Ö � �"k8Ú
l
9 V X[ZDB]\*ÌÍ{ÎËÏqd Ó /2143416521m^j`

h&½ Ñ ìVÊO%G'n� �ion;
l

l 143D<�1�9 V Xed4½ Ñ ìOÊsr]r�h�½ Ñ ìÉÊ<^�`
tut]t

l
l

l
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L&½ I�J Ö�ðM��Ü Þ<ß�à ÁVá*â8ã*äô
½ Ï Ð SRH Ã
Ä Ö8ð�Ø�Ü ÇÉÈ�ÊÂÌ�ÍËÎËÏ<½ Ñ ì-Ê8½.�É* ������Ú�Ø
L Û�Ó ÅHþ ØÙ
L�L�Å Ü&Ñ ìVÊ ÓRv ×
ñ`HJÛ þ&½ N�O ï�PRQ
Æ�w<x

S�ò�ÿ
Ø�Ù Ã�Ä Q�y ½ Ñ�ÓRv�×
ñ`H � ú ½�Õ�ú �qz�z
Ú Ø Ú�] Ö ¥ ÿ�ò Æ Ü�{ Å ¦Y§�Ú8ØÙ

Ä�£ÆÅ�£N¢úýÉþOÿ�|�}�~4�"�R����¬R���
� Å ¦Y§hSRH Í à�¢ Æ ÇÉÈ�ÊJÌ�ÍJÎ{Ï � ×�Ø SdHHÛ

þ Ö�Ñ ìVÊ Ó�ó ×�Ø8Û þ&½�����Å ��Ø�Ù L�*
Æ Ñ ìVÊ
� ×|Ø S�H{Û þ ÖÜ ×�Ø SRH�! �J½ ÇBÈ>ÊJÌÍHÎmÏ Ö
ð*ñò&Ñ ìOÊ � 5q� ¨�© Ø�ÙhS % S ÇBÈ�ÊËÌÍHÎmÏ�½
Ñ ìOÊ � ×|Ø SRH�� ú Ü&Ñ ìVÊ ÓR9aS�ÿ{Û þ&½�Í à�¢
Æ c~H�gQñ�H ��� Ó.���HÖ�×
Ø�Ù
ÇÉÈ�Ê8Ì�Í8ÎJÏ Ó 9(S�ÿHÛ þ½&Í à|¢ Æ Ü+��� ë�� Ö

ð�ñ�ò Õ�ú �qz�z8Ú8Ø�Ù L�½ ��� ë��HÆ Ü Þ�ß�à ÁVá
â�ã*ä Ö��ô�M� '¼* H ìVÊ ×�Ö�Ö�ðY�"{|Ã�Ú8Ø�Ù L�½
� ú�½�Õ*ú�½ ziz Å Ü ÇÉÈ�Ê Ì�ÍHÎJÏd½\Ú��ÉÔ ÇÉÈ�Ê Ì
Í ÎJÏd½ ����×¾Ö ½�Ú~] ÓÑVU * Ø L Û.¬R��Ø�Ù ÇÉÈ�Ê
Ì�ÍJÎËÏ`��!  H½ �8�&ú © Æ ÷Vø ½��)� � Å ��ØÙ
> � Ó ��A�C������6!� Ó �BA�C������
> � Ó ��A�C������6!� Ó �J�GF������
> � Ó ��A�C������6!� Ó �����DF S�� �
> � Ó ���GF������2!� Ó �BADC������
> � Ó ���GF������2!� Ó ���GF������
> � Ó ���GF������2!� Ó ���G�DF Se� �
> � Ó ���G�DF S�� �2!� Ó �BADC������
> � Ó ���G�DF S�� �2!� Ó ����F �E���
> � Ó ���G�DF S�� �2!� Ó ���G��F Se� �
÷ � ½@���*ú © ÀHò�Ö Ñ ÿ�òi��� ë�� Ö ����ÿ
ò

ÇÉÈ�ÊHÌ�ÍHÎËÏ�½�Ú�] ��ÑÛFdÙ1Þ>ß�à ÁVá*â�ã*ä(� Ó
Ð�ÑaSRH ÇÉÈ�ÊJÌ�ÍJÎËÏ|� Ó ��� ë�� ÓR� ÿ{Û4Ú8Ø�Ù
ÇÉÈ�Ê Ì&Í{Î1Ï ê ��½RÚÉ]<�q�JÆR��3�! ÇBÈ>Ê Ì�ÍËÎ
ÏDê  Æ�� � ÖR�b��ØÙ
>¢¡¤£ ×�ÖA¬VS�×�ÿ
> E+3 £ Ñ ì-Ê � E+3
> � £ ÌÍHÎmÏ � �BADC��E��� ÖSÚ8Ø
>¢¥¢£ ÌÍ{ÎËÏ � �q��Ú�Ø

j kmlOn�o\p�r-¦
§ ¨ª©¬«®a¯ ¬«®°ª± ²�³®« ´ª«®± «®¯¬«

§ ¨µ©¬«®¬¯ ¶ ¶ ¶
j:kml-n�oqp�r-· a«®°ª± ²H³®« ¸º¹ ¶ §

´ª«®± «®¯¬« ¸º¹ » »
¼¾½ j:kmlOn�oqp�r2s<·Ë�À¿:Á

ÇÉÈ�Ê ÌÍHÎ{ÏÉê ½�Ú|] Ö ¥ ÿ�ò`¦A§*Ú�Ø�Ù�Ñ ìVÊ
ÓRv ×
ñ`HHÛ þ&½���� Û~S�ò&Ü L�½�Ú|]8Å�Æ ×
Ø ¯ ;
¾�¿&À5Á ÓRÂ{Ø�ðAF�× Ú�] ��Ñ1ñ�ò�ÿ8ØÙ
c � Ü Ã » Ó �BADC��E����½ Û þ Ö Æ¤Ä�� Ö�Ñ
Ó�Å�Æ ¨ *

Ø � æ�× ½SÅ ÜRÇ�È ½ Ñ ��½�É�Ê Æ Ñ ìVÊ�½�Ú � ½i�
Å ��ØÙ.� ^ W ÇÉÈ�Ê Ì�ÍJÎ{Ï�� Ó �BA�C������ × ' Ü Þ

j:kmlOn�oqp�rº¦
§ ¨µ©¬«®¬¯ ¬«®°µ± ²H³®« ´ª«®± «®¯¬«

§ ¨ª©¬«®a¯ ¸Ë¹ ¸º¹ ¸º¹
j:kml-n�oqp�r:· ¬«®°µ± ²�³®« ¶ » »

´µ«®± «®¯¬« ¶ § »
¼8Ì j:kmlOn�oqp�rDs�¦ �Í¿:Á

ß�à Á�á�â�ã�äÛ� ½�¾ ¿&À5Á õ1ö&÷�ø�Å8Æ ÇBÈ>Ê5Ì
ÍJÎmÏM ½�Ã�Ä Q�y ½ Ñ Æ43 Ñ 5AÔ SdH�Ñ ì-Ê Ö Î
Ï S�ò�ÿ�Ø L Û�Ö�×�Ø�Ù ð*ñ�ò�Ü ÇBÈ>Ê Ì�ÍHÎmÏY H½
Ñ ì-Ê � 3º5YÔ Ú�Ù º8» Ó �BA�C�������½ � ú Ü�����Ð Ó
Ñ ÿ »�½ Ñb� 5OÔ Ú L Û�Ö�ðY�DÜ ÑRÒ ÿ ½�Ã�Ä8ÓRÔ Ó
��Õ8Ú�Ø�Ù
{ Ö�Ü Ã » Ó ���G�DF S�� ��½ Û þ Ö ¥ ÿ�ò`¦-§*Ú�Ø�Ù �����

��F Se� ��Æ Q�y Û�×
Ø�Ñ ½*¾8¿�À Á �1Ö ½�¾�¿SÀ5Á Å �
ºmþ Ú�Ø ÌÍJÎ1ÏVÅ �
Ø�Ù LS½ Û þRx+y Û�×8Ø ½ Ó�Ü
Q�y�ÑHÖ�Q&S�òi! � Ó Ã�Ä �¤Æ ^ ò�ÿ-HJÛ þ&Å �
Ø�Ù
� ^ W Ü ÇÉÈ�Ê Ì�ÍJÎmÏ|� Ó ���G�DF Se� ��½ Û þ Ö ÇBÈ>Ê
Ì�Í{ÎmÏb ¬ ���G�DF S�� � × ' Ü&Ö@× '�% Ö ú U © ×
æ
* W × ' ×*ÿ&Ù L\*
Æ Ü����iÐ ½ �8ÿ »  4L|L�Å�ÆG� £
Ö ú U © Ø�ÙMc|H�Ü ÇBÈ>Ê5Ì�Í{ÎmÏb Ó ���GF�������½ Û
þ ÜÂÞ ß8à Á<á�â ã�ä  ½�¾ ¿&À ÁDõQö&÷�ø�Å�Æ �
ºËþ Ú8Ø Æ��
½ Ñ�Ói�q� ¨ * ò�ÿ�Ø�Ù L&½ Û þ&Æ ×
Ø
¯ ; ¾�¿SÀ5Á �"Â�ÚJðAF�ÖÜ ���G��F Se� � � �BADC������ Ö�S>Ü
! �J½a����F �E��� � ¿ ¤ Î�ØiÙ Ú8Ø
ðYF�Ö�Ú�ØÙ
����F �E����Æ
�BADC������ ÷qÚ ½ Û þ�Æ Ü ¿ ¤ Î�Ø�Ù ¨ * ò
SdcMFdÙ Ú|]���� Ó&Ü ¾�¿�ÀÂÁ �S×�Ø ¯ ;6Â
ÚHð-F�Ö
×�ñ�ò�ÿ
Ø~H|} Å ��Ø�ÙAc+H�ÜÜÛ »�½cÇBÈ>Ê Ì�ÍHÎ{Ï
Ó �J�GF������8½ Û þ*Æ Ü�Û » Û~¬ ¿ ¤ Î�Ø�Ù ÚHØ&Ù Ld*
Æ Ü����*Ú8Ø�Ñ Æ Ü�Ú Å Ö�! � � Å ��� ¨ * ò�ÿ�Ø Û
Ñ@Ò ÿ�Ö�P % Ø %('�Å ��ØÙ

Ä�£ÆÅ�£ÆÄ ± · Ç
L�*T'�½RÚ�]���� �"Ý�ò.Ï Ð SdH Ã
Ä Ö�ð�Ø ÇBÈ>Ê

Ì�ÍHÎ{Ï�ê�½�Ã�Ä�Þ�ßJ½��|* �q���
Ú8Ø�Ù L�½ �|�8Ó
à UJØ Û Ü ÚV] ¨ * H Á àA� Î Ó
½ è ½ Þ ß�à Á<á
â8ã�ä*½:ÇBÈ>Ê ÌÍ{Î{Ï�ê �-N¼Ü ½*¾�¿&ÀÂÁDõ1ö÷8ø
� # $ S Ü Ú~] ¨ * HMNKÜ ½ ÇBÈ�Ê Ì�ÍHÎ{Ï<Æ Á àV�
Î\�+��ú Ú ØÙ
��úJÆ Ü ÇBÈ�ÊÂÌ�ÍJÎËÏDê ½dÚ�] Ó à U{ñò Ñ � Õ

ú|Ë|Ì Ó�×*ÿ ½SÅ Ü Á àO� Î Ó ü�ý S�ò�ÿ
Ø ÇBÈ�Ê Ì
Í{Î1Ï êH½Rá<â�ã ÖRä{æRÆ ^ Ø L Û�Ó ÅJþ Ø�Ù ÇBÈ>Ê
Í àV¢V¤ ½ Ñ F ��ú I�J Æ ÷ � Å �
ØÙ
L�½���ú I�Jb��ÝÂÞ>ß�à ÁVá�â�ã*ä�å Û�Ö�ÑÛF L Û

Å Ü&Ô*Õ ½ Þ ß�à ÁVá*â�ã*ä�Å Ï Ð SRH Ã�Ä ��Ñ{ñ�ò
¬4Ü ¾8¿�À Á<½�ù�ú�û � ü ¥ L Û�Ó Å þ ØÙ

Ä�£N¢ æ�²iç�è8é¾ênëíì&·<î
Á àV� Î ��ÝÂÞ�ß�à ÁVá*â�ã*ä��@ï ± Ú8Ø Á)ð O|¢

Û~S�ò&Ü Þ Î�ï1ñ ª ö Á\« àV�|��¿
ÿ�ØÙ1Þ�ß�à Á�á
â�ã*ä ��òSà Ï Û~S�Ü Þ Î�ï"ó Ö�ô�õ&S�ò�ÝÂÞ�ß�à Á
á�â ã�ä�ô � Á à-� Î Ó �Y� Ú8Ø   �Tö:÷qøÉ£ Ù
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ÀÂÞ>ß
à ÁVá�â8ã�ä Ó )�½éÇÉÈ�Ê ÌÍJÎ{Ï ��å�æ�ç1ñ
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ðYF�Ö¾S�ò�ÿ�Ø�Ù
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P&í�4
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Þ Î�ï ª öHÁ\« àO� � ÷�Æ8Ú�Ø L Û�Ó Å þ Ø�Ù
Þ>ß�à ÁVá*â�ã*ä�ÆÜØJöRÁ70�Î � �8Å Þ ÎSï"ó Ö�ô
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Ø   � � £ Ù Á àV� ÎÆ Þ ÎSï@Ó � �
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