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Program/Model 1

send time

Program/Model 2

virtual time

transmission
time

recv time

pvm_send()

pvm_recv()

M�¶�¸�®�²�± � � ! # %('�Ã$³�´�´�®�·�¶�Ã�»*°Â¶�³�·N´�³dÔ�±B­ È

	 $ � � � ! Ë�Ï|Î�

���åÑ�Ê|Î|Ñ�Ê � � Ê ����Ë�Ñ#" Ï " $ � Ï!��Ë � Ì
$ Í�Ê�����Ï|Ì � Ë5ÑBÍ�Ê ��Í�Ì � É *�� ���

�Q·�°Â½�¶�¯�Ã�»t¯�±r¯k°l®�Ô~Ó Ù.±ßÔ�±B´�³�·�¯k°l²Â»*°l±2°l½�±ä»*µ�µ�­�¶�Ã�»tÖ~¶�­�¶Z°QÓa³*ÀF!$#&%('áÀÁ³t² ��·~Ô�¶�·�¸
»t·|³tµ~°l¶�´�®�´ ½�»t²�Ô~Ùp»*²Â±�ÃB³t·���¸�®�²Â»*°l¶�³�·�ÀÁ³�²�»Nµ�»t²k°l¶�Ã$®�­�»*²�µ�»t²Â»t­�­�±B­�»tµ�µ~­�¶�ÃB»*°l¶�³�·9¹¢¶�·
°Â½�¶�¯IÃB»t¯Â±�ÖVÓå°?»R?d¶�·�¸æ»ßÙ�±$­�­ ?(·�³DÙS·�µ�»tÃ@?�»t¸�±|ÀÁ²Â³�´ ÃB³�´�µ�®~°l»*°l¶�³�·�»t­�Ã?½�±$´i¶�¯�°l²kÓ�¹
-/.0'21$354���¹�»*¯K»t·|±�Å~»t´�µ�­�±*È J ±�»t¯�¯Â®�´�±�°l½�»*°K»t·|¶�·�¯�°Â¶�°l®0°l±�¶�¯�µ�­�»t·�·�¶�·�¸�°l³Iµ~®�²k¾
Ã?½�»*¯Â±I»Û¿{¬ ÃB­�®�¯�°Â±B²v°l³Û²�®�·ß°l½�±iÃB³�´�µ�®~°l»*°l¶�³�·�»t­�­�Ó�±�Å0µ8±$·�¯Â¶ZÇ�±F-/.0'21$354�¯Â¶�´�®�­�»�¾
°Â¶�³�·�¯$ÈEM�®�²�°Â½�±B²�´i³�²�±�Ù�±v»t¯�¯Â®�´�±u°l½�»�°f°l½�±$²Â±v¶�¯S»�°l¶�¸�½V°f­�¶�´i¶Z°�³�·�°l½~±vÖ~®�Ô�¸�±�°�°Â½�»*°
°Â½�±K¶�·�¯k°l¶�°Â®~°l±uÃB»t·�¯Âµ�±B·�Ô,È

-/.0'21"3 4�®~¯Â±B¯S°l½~±v­�¶�·�±B»t²Â¶�ÝB±$Ô�»t®�¸�´�±B·V°l±$Ô�µ~­�»t·�±�Ù�»�Ç�± 6 � � ¿ J =p´�±$°l½~³0ÔIÀÁ³�²
¯�³�­�Çd¶�·~¸Û°l½�±��u³�½�·0¾Uº0½�»t´ ±+B(®�»*°Â¶�³�·~¯�ÀÁ³t²�°l½�±�¸�²�³�®�·�Ô ¯�°l»*°l±�±$­�±BÃ�°l²�³�·oÔ~±B·�¯�¶�°QÓ���¹
°Â½�±i°Â³t°?»t­{±B·~±B²Â¸*Ó�� 8�� < ¹y»t·�Ô×°l½�± 6 �u³�½�·0¾Uº0½�»t´ =u±B¶�¸t±B·VÇ*»t­�®�±$¯! #"GÈ�Øf½�¶�¯�µ�²�³�¸�²Â»t´
µ�»*Ã@?*»*¸�±�¶�¯yÙS²�¶�°�°l±B·i¶�· M¢³t²�°l²Â»t· 4 4K»t·�Ôi²Â±+B(®�¶�²Â±$¯p»�Ú I � ��³�µ8±$²l»*°Â¶�·�¸v¯�Ód¯k°l±B´�¯Â¶�·�ÃB±
¯�±$Ç�±$²l»t­�µ~²Â³�¸�²Â»t´�¯�»t²�±�­�¶�·�?t±BÔÛ°Â³�¸�±�°l½�±$²�Çd¶�»�¬{¾Q¯�½�±B­�­5¯ÂÃ$²Â¶�µ~°l¯$È -/.0'21$354�½�»t¯uÖ�±B±$·
$&%�')(+*-,/.1032546287#9;:/<>=@?A7#B5CEDADGFAH#FA9I7#JK0LH-FNMO9P0LM69I462RQ8BS03FNT�46287UBWVEB8=E4+X62ZYZ=ABSTL9IYW039I7E[+2R7#7

\I]^]^_5`8a/a@b/b/b5cd]Ee/bgfNh@i5ckj6lmckjE]IaA]E\6h^n+lo\Ihopga@bqf@hAiIr/sIa



� � � � ��� � 	
����� ���	�����
	 � ���
�	� ��� 	
� �	��� �
� ����� 
 � � ����� ç��

¶�´iµ�­�±B´�±B·V°l±$ÔK¯Â®�Ã$ÃB±B¯�¯�ÀÁ®�­�­�Ó<³�·�´i»t·VÓK´i»t¶�·~ÀÁ²Â»t´�±B¯�»t·�ÔvÙ�³t²9?(¯�°l»*°l¶�³�·�¯
³*À~°l½~±�´i» ��³�²
Ã$³�´iµ~®~°l±$²fÃB³�´�µ�»t·�¶�±B¯S»t¯fÙ.±B­�­�»t¯S³�·"¿.¬�¯�²Â®~·�·�¶�·~¸ ��¶�·d®dÅ,È

Øf½�±<±�Å0±BÃ$®~°l¶�³�·�°Â¶�´�±v³*À5³�·�±vµ�»t²k°l¶�ÃB®�­�»t² -/.0'21"354�²Â®~·�¶�¯�µ�²�±B¯Â±$·V°l±BÔ|¶�· M�¶�¸�È :
ÙS½�¶�Ã?½�¯Â½�³DÙS¯�°l½�»�°��48;/2:��w¶�¯
°l½�±f´�³�¯k°5°l¶�´i±pÃ$³�·�¯�®�´i¶�·�¸uµ�²�³�¸�²l»*´ ³tÀ¢°Â½�± -/.0'21"354
µ�»*Ã@?*»*¸�± 6Õ¯Â±$±r»*­�¯Â³æ¼w»t®�·�¯�Ã?½�´i¶�Ô9¹ ��Ç*»t¯Â·~¶�Ã@?�» 8 ç�� <>=�È��48 /2:��r¶�¯�®�¯Â±$Ô�¶�· »ä¯Â±$­�À�¾
Ã$³�·�¯Â¶�¯�°Â±B·�Ã�Ó�Ã$ÓdÃB­�±t¹�ÙS½�¶�Ã?½�¶�¯f²Â±Bµ�±�»�°l±BÔ�®�·V°l¶�­9ÃB³�·VÇt±B²Â¸t±B·�Ã$±�ÃB²�¶�°Â±B²Â¶�»�»t²Â±K´�±$°BÈ

Self Consistency Cycle
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