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� S`�?]ca�rP]"q?fdhzikS�a��#�z��S0Zda�rPSH�¢\zt�������adSRf���\�q?fdh^�^fu\zQUQU\jad��h^v}r�� \zqPqc����t�\ja[��h1vPZ�rc��Z[a[f[� �
�?]cY�S0Z�­
S�a�]ca[������ZdS���S���\^vc�^\z�zS��1\���\?��l£SHqP\zqP��S0f�qPf[YRZ[SRv1adS�]Pv �¢fu\zQ#S�¡nh^fu��qP\^f[\z����O���SUS�a�]Pv �¢fu\zQ#S��
¡nh^fu�Urc��Zdaufd���P]cY�S�a�rPYRt�f[��an��SRZsQ#YRtR\zvc��ZuQ�S0Z�rcY��^S���h^qPq3YRZsq3h^]Pfs��\#fdY0qP\zf[ad��ad��h^v�rcS�qPf[hz�^fu\zQUQ#SRZ£\��zS0t
��� SRv1�=��f[h^vPvPSRQ#SRv1a����^���
�w« �0� ¨ ��� � � �^\��L\?­©�¢f[\^Q�SR¡£h1f[�.­©qPf[hz�^fu\zQUQU\ja[��h1v�qP\zfu\j����O���Sz­�a[fu\zv?Zk�®h1f[QU\ja[��h1vPZorPSUq?fdh^�^fu\zQUQ#SRZR­
f[YRq?\zf[ad��ad��h^v
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M�NPSs\z��Qwhj�3auNcS����^�AqPf[hjikS0t�a	��Z:a[h%S0\zZ[Ssa[NcSsa[\^Z[��hj�.q?fdh^�^fu\zQUQ#��vc�%rc��Zdaufd���P]ca[SRr#\zqPqc����t�\ja[��h1vPZ:]PZ[��vc�
h1�=ikSRt�ak�5h^f[��S0v1adSRr���\zvc�1]P\j�^SRZ��ÔvP\zQ#SR��b��1\���\��¿�oM�NPS#�#�z�%qPf[hz�^fu\zQUQ#��vc�HQ#h=rPS��	��Z%vchza%rc��Zdaufd���P]ca[SRr�­
�?]cao��Z�S�_cqP����t���ad��b�qP\zfu\j����SR�Á�	� aof[S�����SRZ�h1v�Zdauf[]?t�a[]?fdS0r�t�h^v?Zdauf[]Pt�a[Z
����
�����\^vPr�ZuNP\zf[SRr�h^�cikSRt�auZ���M�NP��Z
q?fdh^�^fu\zQUQ#��vc�"Q#hcrcSR�%��Z�SRQ��?S0rPrcSRr ��vC\"�¢fu\zQ#SR¡£h1f[� rcSRZut�f[���3SRr ��vCZdS0t�a[��h1v yP��Tz­,¡���auNch^]ca�\zv1b
S�_cadSRv?Zd��h^v�adh�auNcS��1\��L\���\zvP�^]P\z�zSz�Ae£fdh^�^fu\zQUZsrc��Z[a[f[���P]cad��h^v���Z�S�_cq?fdS0Z[Z[SRr�a[NPf[h^]P�^N�rc��Zdaufd���P]ca[��h1v�hz�
������������������ Z�� M�NcS����^� q?fdS0qPfdhct�SRZuZdh1f¤a[fu\zvPZd�®h^fuQUZ�auNcS�qP\zfu\j����SR�£qPf[hz�1f[\^Q���v1adh \}rP��Z[a[f[���?]cadS0r
q?fdh^�^fu\zQ a[NP\za¤]PZdS0Z¤\�rP��Z[a[f[���?]cadS0r7�¢fu\zQ#SR¡£h1f[��rcS0Z[tRfd���?S0r7��v ZdS0t�ad��h^v yP�"!c�#M�NcS��zS0vcSRfu\ja[SRr�t�hcrcSRZ
f[S���b�h1v}\�fu]Pv=�5ad��Q#SHQ#\^vP\j�^��vP��f[SRQ#hza[S�t�f[SR\ja[��h1v7hz�£h1�=ikSRt�a[Z�\^vPr}f[SRQ#h^adSHQ#S�auNchcrPZ¤��v^�^hct�\ja[��h1vPZR�
M�NPSRZ[S�Q#S0tENP\zvc��ZuQ#Z�\^fdS�rcS0Z[tRfd���?S0r���v�ZdS0t�a[��h1v#!P�
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&�]Pf[��vP�%auNcSsS�_cSRtR]cad��h^v�hj��\zv�h^�=ikS0t�ad�Ôh1fd��SRv1adS0r�qPf[hz�1f[\^Q�­0auNcS�t�h1v1a[f[hz��'?hL¡ fu]PvPZ:Zu]Pt�t�SRZuZd���zSR��b¤��v#a[NcS
rP��Z[ad��vPt�aoh^�=ikS0t�a[Z�hj�:a[NcS�q?fdh^�^fu\zQ�­ca[NPf[h^]P�^N�Q#S�a[NPh=r?Z���v^�^hct�\ja[��h1vPZR�)(}S�rc��Z[a[f[���P]cadS¤auNcS�qPf[hz�1f[\^QUZ
t�h^v1a[f[hz�*'?hL¡ �1b`rc��Zdaufd���P]ca[��vc��auNcS���fsh^�cikSRt�auZsh^v�rc��Zda[��v?t�a�qPf[hct�SRZuZ[h^fuZ��	M�Nc��ZofdS�+1]P��f[SRZ-,

. adh�QU\zq�auNcS�h1�=ikSRt�a[Z,hj�gauNcSUqPfdh^�^fu\zQ h^v7rP��Z[ad��vPt�a�qPf[hct�SRZuZ[h^fuZ/,n¡�NcSRv}\zv�h1�=ikSRt�a,��Z,��hct�\zadS0r
h^v�\`qPfdhct�SRZuZdh1f�­P��a[Z%\ja[a[f[���?]cadS0Zo\zf[S�QU\zv?\j�zS0r��^b�a[NPS���h=tR\j�	Q�S0Q#h^f[b�\^vPr���a[ZoQ#SRa[NchcrPZ%f[]?v
h^v�a[NP��Z�qPf[hct�S0Z[Z[h^f-0

. adhHNP\��^S%\UQ#SRtEN?\zvc��Z[Q \j����hL¡���vc�#h^�=ikS0t�a[Zsa[h�\zt�t�SRZuZnh^�=ikS0t�a[Zs��hct�\zadSRr�h^v�rc��Zda[��v?t�a�qPf[hct�SRZuZ[h^fuZ
�Áf[SRQ#hza[S�Q#S�a[NPh=r���v1�zhct�\zad��h^vPZ1�¿�

egf[hz�1f[\^QUZ rc��Zdaufd���P]ca[��h1v¤��Z h^�cau\j��vcSRr¤�1b�h^�cikSRt�auZ auf[\^vPZk�®h1f[QU\zad��h^vPZ�a[ho\j����hL¡ auf[\^vPZuqP\zf[SRv1a f[SRQ#hza[S
\^t�t�SRZuZdS0Z;adh#h^�cikSRt�auZ2��3?�1]PfdS�T4�g\zvPr�fdSR����SRZ£h^v�\�fu]Pv=�5ad��Q#S%\z����hL¡���vc��f[SRQ#hza[S,t�f[SR\zad��h^vPZ£hj�
h^�=ikS0t�a[ZR�

local reference

remote reference

~:���1]Pf[S#T�,:egfdh^�^fu\zQ rc��Z[a[f[���P]Pad��h^v

M
h�Q#\^q�h^�=ikS0t�a[Zsh1v�rP��Z[ad��vPt�a�q?fdhct�S0Z[Z[h^fuZR­^auNcS¤h^�=ikS0t�a�t�f[SR\zad��h^v�ZdS0Q#\^v1ad��t�Z�NP\^Z��?SRSRv�S�_cadS0vPrcS0r
a[h�\j����hL¡ f[SRQ#hza[SHt�f[SR\ja[��h1v hj�sh^�=ikS0t�a[ZR��M�Nc��Z�S�_cadS0vPZ[��h1v}��Z���QUqc��SRQ#SRv1adS0r a[NPf[h^]P�^N t���\zZuZdS0Z¤]PZ[��vc�
�1\��L\�Z[a[\^vPrP\^f[r`�®SR\za[]Pf[SRZR�5� a���Z�rcS0Z[tRfd���3SRr���v�Z[SRt�a[��h1v6!P��T^�
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M
h \j����hL¡ h1�=ikSRt�a[Z�a[h ��v1�zh^�zS�fdS0Q�h^adS�h1�=ikSRt�a[Z�Q�SRa[NchcrPZR­�¡nS7]PZ[S7t�hcrcS7a[fu\zvPZd�®h^fuQU\jad��h^v?Z/,7\
q?fdS0qPfdhct�SRZuZdh1f�a[fu\zvPZd�®h^fuQUZ h1�=ikSRt�a[Z	��v�\�¡s\�b¤\j����hL¡���vc��auf[\^vPZ[q?\zf[SRv1a Q#S�auNchcrPZ	��v1�zhctR\jad��h^v?Z ¡�NcS0fdSR�zS0f
auNcS�b�\zf[S,��hct�\zadSRr �ÁZ[SRt�ad��h^v !c�"!��E�
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M�NPSgQU\zqPqc��vc�,hj�P\zv�h1�=ikSRt�a h^v¤\oqPfdhct�SRZuZdh1f�hct�t�]?f[Z \za auNcSgh1�=ikSRt�a t�f[SR\zad��h^v���( S£N?\��zSA��Q#qP��S0Q�S0v1adSRr
\^v h^�cikSRt�a#t�f[SR\zad��h^v ¡���a[N"\ Z[SRQU\zv1ad��t�Z�\j����hL¡���vc��auNcS�]PZdS0f�a[h7S0v=�®h^fut�S�a[NcS���hctR\jad��h^v"hj��a[NPS�vcSR¡
��vPZ[a[\^vPt�S�NcS,t�f[SR\ja[SRZR�
M�N=]PZR­zauNcS�h^�cikSRt�aAauNP\jag��vc��ad��\j���%$�SRZ;a[NcSotRfdS0\ja[��h1v�\^vPrUa[NcSoh^vcS�auNP\jaA��ZgtRfdS0\jadS0r
QU\�bU�?S%��h=tR\ja[SRr�h1vHrc��Zda[��vPt�anNPh^Z[a[ZR� ( S,N?\��zS,rPS��zSR��h1q?S0r�\�fu]Pv1ad��Q#S,auNP\janZ[]Pq?qc����SRZsf[SRQ#hza[S�h^�cikSRt�a
tRfdS0\ja[��h1v�a[NPf[h^]c�1N�\oQ#SRa[Nchcr'&�(*)�+-,�(!.�(0/�­L��v?Zda[SR\zr�hj�?auNcSnZ[a[\^vPrP\^f[r213(0/�Z[a[\zadS0Q�S0v1a��:M�Nc��Z	fu]Pv1ad��Q�S
QU\^Z[�=Z	a[NcS�q?fdh1�c��S0QUZ:hj�.QU\^vP\j�^��vc��rc��Zda[��v?t�a;�1\���\54o��f[a[]P\z��67\ztENc��vcS0Z	�87:9�;�Z>�	\^vPr���hct�\zad��vc�,h1�=ikSRt�a[Z
QU\z��v1a[\z��vPSRr�h1v�rP��Z[ad��vPt�a;NPh^Z[a[ZR��� a:��ZAt�h^QUq3h^Z[SRr�hz�.t���\^Z[Z[SRZR­j]PZ[��vc�¤�1\��L\oZ[a[\zv?rP\zfur¤�®S0\ja[]?fdS0Z:¡���auNch^]ca
\^v1b#tENP\^vc�zS�a[h�auNcS27:9�;¤�5� a£f[S�����S0Z;h^v�tRfdS0\ja[��h1v�ZdS0fd�^SRfuZAf[]Pv?vc��vP��h^vUS0\ztEN�qPf[hct�S0Z[Z[h^fR­ja[N?\ja£QU\^vP\j�^S
h1�=ikSRt�a�t�f[SR\ja[��h1vPZs]PZ[��vc�UauNcS�fdS/'?SRt�ad��h^v�Q#SRtENP\^vc��ZuQ��

<�=?>"=?> @ � ¦ �c�BA «"C � ¦ �*D ¦ �L� =
M
h \��^hz��r Z[bcvPtENPf[h^vc�%$R\zad��h^vPZ��3S�a ¡nS�S0v qPf[hct�SRZuZ[h^fuZU��v1�zh^���^SRr ��v \zv h1�=ikSRt�a`t�f[SR\zad��h^v�­�\FEHGJILKNM8O¢�NP
Q IHGSR*IHG`fu]PvPZ�h^v SR\^tEN Nch^Z[a��UT£\ztEN Z[SRf[�zS0f`��Z�fdS0Z[q3h^v?Zd���c��S��®h^f���h=tR\j�¤t�f[SR\zad��h^vPZ`hj�#h^�=ikS0t�a[Z�\zv?r
QU\^vP\j�^SRZ���v1�zhct�\zad��h^vPZoadh`auNcS�f[SRQ#h^adS�Z[SRf[�zS0f[Z-,n\�ZdS0fd�^SRf�N?\zvPrc��SRZ%f[SRQ#hza[S�fdS��®SRf[SRvPt�SRZoadh�\z���	hzauNcSRf
Z[SRf[�zS0f[ZR�
T£\ztEN�ZdS0fd�^SRfsNP\^Zs��auZshL¡�v`auNPfdS0\zr�­PrP��Z[ad��vPt�a��¢fdh1Q a[NcS�\^qPqc����tR\ja[��h1v�t�h^QUqP]ca[��vc�UauNPfdS0\zr��

Client

Server

Server

Server

Proc 1

Proc 0

Proc 2

remoteNew(2,“MyObj”,..)

create(“MyObj”,..)

MyObjmethod invocation

object creation

~:���1]Pf[S�! ,glnfdS0\jad��h^v�Z[SRf[�zSRfuZ

VXW 7�VZY
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l£����S0v1a[Z	h^vc��b�rcS0\j�=¡���auN�auNcS���f:��hctR\j�=ZdS0fd�^SRfR���,���^SRv�\zv���rcS0v^a[� 3.t�\ja[��h1v�hz�?a[NcSst���\zZuZ
adh%��vPZ[a[\^v1ad��\jadS
\^vPr ��auZ���hctR\jad��h^v ­ga[NPS�ZdS0fd�^SRfUfdSRa[]PfuvPZ#adh auNcS�t�����SRv1a�\ f[S��®S0fdS0vPt�S�a[h auNcS�vcSR¡ h1�=ikSRt�a�­£q3h^ZuZ[���c��b
QU\^qPq?S0r h^v"\7fdS0Q�h^adSHNch1Zda-,�auNcS�Z[SRf[�zS0f�t�f[SR\zadS0Z¤a[NcS�vcS�¡ h1�=ikSRt�a�� ����a���Z���hct�\z�Á­:h^f���v1�zh1�jS0Z¤a[NcS
f[SRQ#h^adS¤ZdS0fd�^SRfnfdS0Z[q3h^v?Zd���c��S,�®h1fsa[NcS�tRfdS0\ja[��h1vHa[N?fdh1]c�^N���auZ�f[SRQ#hza[S�f[S��®S0fdS0vPt�S � 3?�^]Pf[S !��E�

<�=?>"= < �H¦��	¦ �z� A «"C =
M
h¤S�_ca[SRvPr#a[NPS�h^�=ikS0t�a;tRfdS0\jad��h^v#Z[SRQU\zv1ad��t�ZR­j¡nS�NP\��zSsa[h�QU\zvc��qP]c��\ja[S���\^vc�^]P\z�zSs\z�PZ[a[fu\zt�ad��h^vPZ	�ÔZ[]?tEN
\^Z E�� K Q:Q I Q ­ E¿�NP Q M8G��3E M �NG Q ­ OZP Q M KNP M O?K M O¢� P?���R�>�}\ja�fu]Pv=�5ad��Q�S�,�a[NPS#f[S<'?S0t�a[��h1v7Q#SRtENP\^vc��Z[Q	�¤\z����hL¡w]PZ
a[h�fdS0qPfdS0ZdS0v1as\^�PZ[a[fu\zt�a[��h1vPZs�1b 33fuZdad�5t���\^Z[Znh^�cikSRt�auZ�\ztRt�S0Z[Z[���P��S%��v�auNcS�qPf[hz�^fu\zQ�­cqPf[hct�S�S0rc��vc�U��v�a ¡nh
Z[adS0qPZ ��33�^]Pf[S¤y��>,

. GJIHO 
 ELKNM8O¢�NP���\^�PZ[a[fu\zt�a[��h1vPZ�\^fdS�fdSR� 33SRr ��v1adh�
 IHM K��d�����HI:EHM Q �¢Sz� �?� \}t���\zZuZ���Z�f[SRq?fdS0ZdS0v^a[SRr �1b
\zv�h1�=ikSRt�a�hj�;a bcq3S������������¿­PauNP\ja%t�\^v��?S�]?ZdS0r������jS�\H�P\zZ[��t�h^�=ikS0t�a �ÁSz� �?��f[S�a[f[��S��zS¤auNcS�t���\^Z[Z
vP\zQ#S^­P��auZ�t�h1vPZdauf[]?t�adh1f[ZR­©���R�>�

. GJI�� ILEHM O¢� P�hctRt�]PfuZg¡�NPSRv�a[NcS0ZdS�Q#S�a[\j�Ôh1�=ikSRt�a[Zn\zf[Soauf[\^vPZk�®h1f[Q#S0rU��v1adh 33fuZdad�5t���\^Z[Z£h^�cikSRt�auZ �ÁSz� �?�
a[NcS ����������h^�=ikS0t�as��Z�a[fu\zvPZd�®h^fuQ#SRrH��v1adh�\U�P\zZ[��t,h1�=ikSRt�a�fdSR��SR�L\zv1a£a[h�a[NcS�\^qPqc����tR\ja[��h1v��¿�

String

Class Constructor

MyObj

reification reflection

meta-objects

base objects

“MyObj”

~	���^]?fdS¤y ,AWoS<'?S0t�ad��h^v

( S�qPfdhct�SRZuZ
�1b 33fuZda:f[S����®b1��vc�%a[NcSna bcq?Ss��rcSRv1a[� 3?S0f �¢a[NPSst���\^Z[Z	vP\^Q�S ����v1adh�\zv�h^�=ikS0t�a!�"�������c­0auNP\ja
¡nSg]PZ[Sga[h 33v?r¤a[NcSnt�h1vPZdauf[]?t�adh1f)�ÔfdS0qPfdS0ZdS0v1adSRr¤�1b�\zv¤h1�=ikSRt�a hz�=a bcq3S#��+01��N, &�$�%N,�+-& �E­E��QUqc��SRQ#SRv1a[��vc�
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