
FORSCHUNGSZENTRUM JÜLICH GmbH
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Übertragungsmedium hier: ATM 

GATEWAYClient Server 
(Server für den A-Client) Client für den A-Server)

Übertragungsmedium hier: Myrinet 

XTI GMSock-
ets
(TCP)

Hybridnet

XTI GMSock-
ets

(TCP)

Hybridnet

XTI GMSock-
ets
(TCP)

Hybridnet

XTI GMSock-
ets
(TCP)

Hybridnet

Die Hybridnetsoftware

wN`"`��;.F�O/�!"1�¿�] ¹ ÂTE$� �"��5m9
7H�0EH� ���hij94�HE'7$��.;.0/�!�16�O���+(+*-565�/�!��02
9
7H�;*-!d[�`M���+Ú+v�`��$�F�O!���7

!�/��&L
\@��!�!69:/"� �e���0!6yf9:7$��\39Cv�,��H*4I��&E$E��O��E�/�!Z7H��!Q`a�&E$� ���H�0��`M��!���!e?G�H*41-�H94565Q�&E�yf9:7$��#
\39CvQ94/OSo���0!���5 ���$�H���F� ��`"9:�H��!6���&� ��!����&L�9:5�`a�&Ec7H��!d94/OSo���0!�����E$,a��I��0��.0.aI�/��@(j*4,",�.;/"!�1
�O����84���HEH� ���0���O��!���!�UN�V7HI��h���;!�1-��E$�V7HIV7$��!�W�94EH� ���;!"�4LO.FP:/OSr7&]
i�94E�ÚNv�`��H�0��!��V7$#%w+?GBK�FEc7384*-!dE$���0!���5lw+/OSs`"9:/�������94!�84���$`��0!"�O/"!�1-E$*4�H�;��!Z7$�0���$7$��!m?K�$*4#
7H*424*-.;.FE$/��u7H��!�\��0��<+>@?�A
B)?�9:/"E$14���$�F� �Z7$��7�L314.0���F� ��\@*-��.N�V7c\39���9-E�8-*4!��0����`M��!�/O7HIV7H�
yfWY#)WRv��H�;!���7K��E@!��F� �Z7@�FEc7&]TtO�;�j`��;��7$��7��O��5�����!Z/�7$I����@�O�0�NSs*-.;1-��!"����!�×�/"!�2Z7$�0*4!���!d9:!oÂ

tvufw;xoyzu{y}|Y~f~7�j��yY|}~f~\�\yzujtY�/wf���YwH�Wtvu;w/xoyZu�tY�;�Y�otY�/w;�o�;yY���ftY�/w;�o�;yY�����Z~ru��r�;�/�o�,�tvufw;xoyzu{y}|Y~f~7�j��yY|}~f~\�\yzujy/�\�}�Y~fu��tzufw;xoyvu{tY�f�Y�ot}�/wf�o�;y}�7�}�p�z�r�/�p�}�}~otzu���tzufw;xpyzu{tY�f�Y�ptY�/wf�o�/yY�7�z�r�/u��Y�\�Y���W�Z~ru7���/�/�o�,��9~ru��\��tY�Y~����Wtzufw;xpyzu�y}|Y~f~(�f�H��yZ�\�/w��v�;x��f�r�/wH���Z~ru{�;�Y~s�	��9~ru��\�Yw��\yz���Wtzufw;xpyzu�y}|Y~f~(�f�H��yZ�\�/w��v�;x��f�r�/wH���Z~ru{�;�Y~s�	��9~ru��\��y/�;|\t}���Wtzufw/xoyzu�yY|Y~f~(�f�j�,�
i�94E�E$�;!a� Â
�j��yY|}~f~\�\yzujtY�/wf���Yw Â�i+�0��!aEc7�Ãpt����H8��0���&Ä�9:!�`��0�V7H��!Y/�!"�C���T�	��äT���$`��0!"�O/"!�1m9:!�!�����56��!oL
�j��yY|}~f~\�\yzujy/�\�}�Y~fu?� E$�0� ��56�u7N���;!���5øij�;��!"E'7H9:!�`��0�V7H����Ãpt����H84��� Ä@84���$`"�;!"����!d.F94EHE$��!oL
�j��tY�}~��_� i�9
7H��!�84��� E$��!"�O��!�/"!"�
�j�Yw���yz�?� i�9
7H��!���56,OS®9:!"14��!
]
�j��y/�/|\tY� Â äT���$`��0!"�O/"!�16\��;�&�O���NEH� ��.0�;�=}4��!
]
k+5¢94/"� �Xij�;��!"Ec7H�e94.0EN��*4!"��/��H�$��!-7+E$���H84����Ã®�o] �o]+5Q�����j94.0E+���0!���äT���$`��0!"�O/"!�1�94!�!�����#
56��!MÄ39:!�`��0�V7$��!�I�/Y24q4!"!���!oLO\�/"�H�O��!�I�/"EHP
7$I�.;�F� ��!�*O� ���O�0��×�/"!�2Z7$�0*4!���!oÂ

tvufw;xoyzu{y}|Y~f~7�j��tzur�/wfu��\t}�/wf���/w��Wtzu;w/xpyzu�tY�f�}�otY�/wf�p�;yY�7�;tY�/wf�o�/yY���W�Z~fu ���/�/�o�,�tvufw;xoyzu{y}|Y~f~7�j�;�\y;yY�Y�ruH��tzufw;xoyvu�yY|}~f~�xrwr�f�j�,�



�IbA`>b�ìÓäÛ�3ó�ê«g�ëNòjï-��ê«�3îoê�ehï�ì+òv] ¹ Ô
���;!"14���H�F� �-7H�V7&]�i+���f����!Z/�7$I����f\��;� �X���0���H`M������� Ec7f56�u7�w}K�NP9;J:5P9;J2N�r'5nX:r�5dE'���;!"��! ij�0��!"E'7
E'7H94�'7H��!oL-/�!"�Q5�/aE$ET��94!�!mE'/"2ZI���EHE'�084��56�u7 �j�;�\yfy}�Y�ru E'���;!"��äT���$`"�;!"��/�!�14��!m9:!�!�����56��!
/"!"�YE'�0����9:!"!�8-���H\�94.u7H��!o]

4�ú�ûÛúZù > � 
 þ
JK�;!�wN!�`��0�V7H���f\��;� �X56�;7Rw}KÓ\T7:L�L{rT\'9;\'?/QUr'LY9N*O�O����w}K�NP9;J:5P9;J2N�r'5nX:r�5�E'���;!���! ij�;��!"E'7f/"!O#
7H���N���;!"��5øSs�$���o14��\�P4��.u7H��!�?G�H*:7$*-24*-.;.o94/OS����;!"14���"��!"�O�fäT���$`��0!"�O/"!�1-E$\�[�!"EH� ���h\39:�$7$��!
.F94EHE$��!o]�ÚNv�`��H�0��!��V7K\��0� �Q���;�&E'��!6ij�0��!"E'7K56�u7��O���K×"/�!�2Z7$�0*4! N�rTJNQ�K�Q�ó\k�?EQSNKwP��`a���;5�t����$#
8��F�V�Nw+!�!�*4/"!"�V��5Q��!Z7G?G�$*47$*O�V*-.oÃ¢¡9�r£,¤�ÄG9:!�56��.F�O��!Q/"!"�6�O�;�&E'��5©9:.0.0�Nij9:7$��!656�;7'7$���;.0��!
L
\���.F� ���m���;!�>@.0�;��!-7�������E$�0� ��56�u7����;�&E'��5 ij�;��!"Ec7e84���H`��0!"�O��! .F94EHE'��! 56qO� �Z7$�-L
\��FE$E$��!
5e/"EHE�]
¡9�r£,¤��0E'7e���;!�945 ¾ßwjW÷��!Z7c\��F� 24��.;7$����/�!"�����0!�14�&E'��7$IV7H����ij�0��!"E'7�]RJG�e���H56q414.0�F� �-7��&E
>@.0�0��!Z7N/�!"�Yt����H84����9:!"�O���$����wN!�\@��!"�O/�!"14��!
LO�;���H��!�i+�0��!aEc7HI�/�1Z9:!�1ZE',�/"!�2Z7�94/"E$I�/��"94!O#
����.0!o]T<+>@?T#pB)?�w+!Z\���!a�O/�!�1-��!QI4] �j]
�a9:!"�O��.;!69:/aE�\@��.0� ������?�*-�'7T`M��!�/O7HIV7G\���� �O��!QE'*-.;.p]
JK�;!��Y�O��7H9:�0.0.;�0���$7$���$������EH� ���H���0`�/�!�1R8-*4!¥¡9�r£,¤��FE'7��;! 0 JG�F×��H�Fæ4æ:1%L�\@*-`a���@�O�0����*4�$7�`a��#
�a9:!"�O��.u7H�jäT���HE$�0*4! ¹ ] æ��;���3wN!"14��`M*:73!�*O� �d94/OS�<+>@?T#%B)?�w+!�\@��!"�O/�!�1-��!�`M��EH� ��� P:!�2Z7H�4L¡9�r£,¤m\�/��H����Ss[��@���;�&E'�Nij�;,".;*-5694�$`M���;7K/�5 I�/aE$P:7$I�.0�F� ���+×�/"!�2Z7$�0*4!"94.;�;7HP:7G���H\@���u7H���$7G/�!"�
2
94!�!�!�/�!�`M��.0�;��`��;1-�YB)!OSs*4�H5m9
7$�0*4!"��!�8-���H\�94.u7H��!o]�i+��!��0! 0 JG�F×��H�Fæ4æ21N`M��EH� ���H�;��`a��!���!
>K#)×�/"!�2Z7$�0*4!���!oLM�����H��!RU+945Q��!R!�/�!R/�5¢�O��!X��/"� �"E'7H94`a��!�B)SSD�84���$.FP:!"14���$7NE'�0!"�^La2
9:!�!
94!"9:.0*41fI�/���>K#)×�/�!�2Z7H�;*-!"Q�5PQ@L�9 �m���;!�×"*4�H569:7HE'7$�H�;!"1�56�;7$1-��14��`a��!6/�!"�mE$*456�u7TSs�&Ec7H14��.;��1:7
\���� �O��!�\���.F� ���R\����;7$���$��!�B)!�Ss*4�H569:7$�0*4!���!_�;!�\���.F� ����5�×�*-�$5m9
7�["`a����¡9�r£,¤_9:/aE'1-�V#
7 9:/"EH� �Z7�\@���H�O��!�E$*4.0.0��!o]
(f/"�$I-Â@�O���f>@.0�;��!-7j`��H94/"� �Z7N!�/��jUj9:56��!oLa/�!"�Y���;!RSs�H���014��\�P4��.;7$��E3?T9-E$E$\@*-�'7�8-*4!X�O��5
94!�I�/aEc7H��/����$!"����!Xij�;��!"Ec7�I�/R2-��!�!���!R/�!"�Y2
9:!"!��O�0��`a��!�q:7H�;147$��!RB)!OSs*4�H5m9
7$�0*4!"��!RI�/"5
ij�0��!"E'7$I�/�1-94!�1-E$,�/�!�2Z7m56�u7 N'rTJFQrK§¦'ó�r�5Pñ«� 94`OSs�H9414��!o]_äT*4� 9:/"EHE'��7$I�/�!�1D�0E'7m!"9
7H[��$.0�F� �oL
�"94EHEG���0!mSs[��3�O��!�>@.;�0��!Z7$��!����H�H���F� �Z`a9:�H���_¡9�r£,¤�t����$8-���G�05�ÚN�0!Z7$���H14�H/�!"�6.FP:/�Sr7�]Ti+/"�H� �
����!RJG�0!"EH9
7$Ih8-*4!¨¡W��£,¤�5�/"EHE��O���f>@.;�0��!Z7N`M���05øwN/�Ss�$/OST8-*4!�w}KÓ\T7:L�L{rT\'9;\'?/QUr'LY9�\��������
\��FEHE'��!oL@94/OSj\���.F� ����5 �N��� ��!����m!�*O� ���0!�\���.F� ����5 UN�V7HI4L�b'9D!�*O� ��!��F� �Z765m94.�[�`a���
\���.F� ���&E3?G�$*47$*-24*4.0.^�O���N94!�14�&Ec7H�$��`O7$�hij�;��!"E'7NI�/����H�$���0� ����!��FE'7�]

4�ú�ûÛú54 © � � þ � � ��� � � �,�
k+5|���;�h8-*4!R�O��!R×"/�!�2Z7$�0*4!���!R`a��!�q:7H�;147$��!�?T94�H945Q��7$�����;!Y���0!��h56q41-.;�F� �"E'7N[�`M��� E'�F� �Z7'#
.0�F� ����×�*-�$5lI�/Y`��$�0!�1-��!oLO\�/�� �O��!�!���/���tZ7H�$/�2Z7H/��$��!����;!�Ss[����$7�Â
���;� t�7$�H/�2Z7$/���\T7ML�L ��!-7H�"P:.;7�94.;.0�Xij9:7$��!�/"5��O��!_JG!"�O,�/"!�2Z7����0!��������0!�14���$�F� �Z7$��7$��!
äT���$`"�;!"��/�!�1Y���0!"�O��/O7$�01YI�/D`a�&E$� ���H���0`M��!�/"!"� E$�0�6E$*�`a���;5 tO��!"�O��! /"!"��JK5Q,�S®9:!�1-��!
94/OST�O�;�&E'����äT���H`��0!"�O/�!�1m94!"E',"�$�&� ����!�I�/�24q-!�!���!�/�!"��/�5|E'�0�hI�/YEH� ��.;�0��EHE$��!oÂ

uf�;���;�r�;��tzu;w;xoyzu{yY|}~f~jª
�9~ru��rw�|/u�|�yY|r����9~ru��j�;|\yz«f���;�/���x;~s�}|Y~�x-ª

�9~ru-tY|\yz«r�;�H��9~ru��f�H�tvufw;xoyzu��z¬,yY|Y~f~���|/wfur�H�



½4æ ]hí_^Gê�ï�òKîd�Ibdgjê)ò�òKëeïhãXê�õ-]fòKîoï�ò�ðGe[i3ïhãQí+ó�ò
­ x��

­ yY|Y~f~��
�O�0�jtZ7H�$/"2-7H/��G��!-7H�"P:.;7GB)!OSs*-�$5m9
7H�;*-!m��9:�H[�`M���&L4\���.F� ����E�?G�H*:7H*42-*4.0.O84���H\���!"�O��7T\��;� �^LZ*4`
�O�0��äT���H`��;!a�O/�!�1Q`�.0*�� 2��0���H��!"���0E'73E$*
\��0�+���0!���,��H*:7$*-24*-.;.FE',M��I��unME$� ���N���&E$� ���H���0`�/�!"1e�O���
bc��\@���;.0�;1-��!6äT���H`��0!"�O/�!"1"]��@���a�O��!m�@���$2�.0��v6t�*O� 24�V7 E�Ss[��@<+>@?��FE'7K��94ET���;!mB)!Z7H��14���$\����$7
�O���ÓN�7=\T<�r�9 ^X?ArTò�r'N�\'5PQ Q{9z7M5�1-��!"94!�!Z7h\��;� ��/"!"��9:!"94.;*-1���94I�/D`a���GÖj<3BfEH� ��.;�F� �Z7�^X?ArTò�r�|N�\�5PQ Q�9;7:5Y�����FEHEc7&]Yij�0��E$����8-���H`��$���u7H�V7H��!�����!���!�!�/�!�1RI�/"14�H/�!"�O��.0�0��1:7Q�O�;��wN/º.^94EHE'/"!�1
*O�O���K��94EK�@�&Ec7H�$��`a��!oL4/"!-7H����kN!��;èQäT���$`"�;!"��/�!�14��!mP:��!�.0�F� �m\��;�����;!��jij9:7$���a`a���"9:!a�O��.0!
I�/�2-q4!�!"��!o]G×�[��+yfW��H���F� �-7����;!Y���0!OS®9-� ������B)!Z7$��14���$\����$7�!"�0� �Z7�Â@¾ß\�94��.0P-E$E'7NE'�F� �����;!"�
äT���$`��0!"�O/"!�1��O/�� � �Qw+!�1-94`a�3���;!�����Q�7:5P9TK�QUò:]����0!"�O��/�7$�01h`a�&E$� ���H���0`M��!oL:���;!"�;1-�3×"/�!�2Z7$�0*:#
!���!R`a��!�q:7H�;1-��!�94`a���N\����;7$���H��B)!OSs*-�$5m9:7$�0*4!���!oL"\���.F� ���h[�`M�������0!��etZ7H�$/"2-7H/��k��O�K$Q�7:5P9
94!"E',"�$�&� �Z`a9:��E'�0!"�^]Ti�9:I�/6\��0�H�eI�/a�O��5 !�*O� �e���;!6?�*4�0!Z7$���K9:/OSß84*-�0�e[�`M���H14��`a��!o]�ij�0��E$�
`M���F�O��!Y�D���$7$�h\�/�� �O��!����0�����0!R�O���+t�7$�H/�2Z7$/��h��O�\87ML�LRI�/"E$94565Q��!�14��S®94EHEc7&Â

u;�;�\�;�r�/��tzufw;xoyvu��}¬,yY|Y~;~jª�9~ru��\|/wfu\���z�H��9~ru7w��v¬o|/ur�r�}~\|;�f�r�\�z�H��9~ru7w��v¬o|/ur�r�}�\|/w;u\�\�z�H��9~ru��;|\yY�r�;�}~\|;�r�f�\�z�H��r|j�z�{�v�\|/w;u���9~ru��j�;|\yz«f���;�/��� ­�z¬,yY|Y~f~��
k+5eS®94!�14�H���F� ������14�&Ec7 9:.;7$�V7QE'�F� ��`a���$���u7 Ee���;�YtZ7$�H/�2Z7$/��QE'�&9:,"E$���H8��0���4]Y���0���O���eU+9456�
`M���H���;7HE�94!"�O��/O7$��7�L���!Z7$�"P4.u7QE'�0�m84*-��9:.0.;��5 B)!OSs*-�$5m9
7H�;*-!���!
L��O�0��9:!®¡9�r£,¤D[�`M���H14��`a��!
*O�O����84*4!¨¡9�r£,¤�9:/"E$14��.;�&E'��!d\���� �O��!YE$*4.0.;��!o]

u;�;�\�;�r�/��tzufw;xoyvu{tY�f�Y�ot}�/wf�o�;y}��ª
yv�\�/w�~\�Z¬o�_¯m°f±;²f³f±f°f´fµH�yv�\�/w��\��tftv�\|/wf�?¯m°f±f²;³f±f°f´;µH�xf~s�}|}~-ª

yv�\�/w �\|\tzu?¯m°f±f²f³;±f°f´rµH�a¶��¥�/x��/w7·r¸;¹\¶\ºZ¹{�/¶xf~otr�Z�;~\�;��yv���/w{tY�r�;��yzu�|/w�� ¶��¥�/x��/w7±f·f°o»}¼Y½r¸��/¶tzufw;xpyzu��}¬,yY|}~f~��\|/wfuf�H� ¶��¥�/x��/w7°f�fwo�Z~��/u{�/¶­ x���Z~ru�¾;¿r�}���rw�|Yu�|\yY|r���
­ tY�f�Y�ptY�/wf�o�/yY�E�

4[úKûÛú=< '��	� .Y� �,À]ÀJ�,+�� � +��	�®Á��	��� � + � @�+�G �Â�q� '�1$��� �]� +�� �
¾M/"!"P4� �"E'7m���0!�5m9:.�`�� 9:/a� �-7�wYKl\T7ML�L�rT\�9z\�?EQUr�L�9 � \��0�R*4`M��!�`a�&E$� ���H�0��`M��!oL3U+945Q�R/"!"�
?T94EHE$\@*-�H�6�O�&E@94!�I�/"E'7$��/����H!"�O��!�¾M�0��.F�O�0��!"E'7$�&EG/�5lE$�0� �d`a��� ¼/´f±f¹ ���$2�/�!"���;1-��!mI�/d24q4!�#
!���!o]Tij94I�/�5e/"EHE6w}KÓ\T7:LYL�rT\�9z\�?EQUr�L�9G���;!�?�*-�;!Z7$���@94/OSo���0!��+��!Z7HE$,��$�&� ����!a�O�®N�rTJNQYN�r�5nX=QU\Tr



�IbA`>b�ìÓäÛ�3ó�ê«g�ëNòjï-��ê«�3îoê�ehï�ì+òv] ½ ¹
t�7$�H/�2Z7$/���["`a���$1-��`M��!�\@���H�O��!o]�y�.;���0� ���&EQ14�0.u7mSs[�������!�I�/_`a��!�/O7$I���!"�O��! yf9
7$��\�9CvZ#
���;��!"Ec7&] ���0� �����0���Q!Z/"!����0!�UN/".;.0,a*-�;!Z7H���6[�`M���H14��`M��!�E'*X���'Ss*-.;147����0!�äT���$`��0!"�O/"!�1-E'#
94/OSs`"94/��O�0�$��2Z7@56�u7��O��5ø¾M�;��.0���;��!"Ec73/�!Z7$����k+5614����/�!"1e�O�&E3yf9:7$��\�9Cvo8�äT*4� 9:/"E$14�&E'��7$IV7
!a9
7$["�$.0�0� ����9-E$Eh���;�&Eh7$�&� ��!��FE$� �D56q41-.;�F� ���0E'7�L�9:.FE'*X�O���e¾M�0��.F�O�;��!"E'7��;!����;!���5 ���$�H���F� �O#
`a9:�H��!�U+�V7$IQ.FP:/OSr7f/�!"��I�\��FE$� ����!X`M���F�O��! JG!"�O,�/"!�2Z7$��!���9-E$E$��.0`a�e?G�H*:7$*-24*-.;.�84���H\���!O#
���V7�\���� �O��!�2C94!�!o]=ij���R>@.;�0��!Z7�`"�H94/"� �Z7d9:/"� ���0!��O�0��E$��5÷×"94.;.j`a���;5�wN/�Ss�$/OSe84*4!wYKÓ\87ML�L{r8\�9;\'?EQUr�L�9+!�*O� �X!��F� �-7�I�/X\��FEHE'��!oLa/"!-7H����\@��.0� �"��5|?G�$*47$*-24*4.0.
�O����ij�0��!"E'7�94!O#
1-��`M*:7H��!Y\��;� �^]
���0� �h�O���
ij�0��!"E'7
���0!��&E
yf9
7H��\39Cv�Eß�0!hwN!"E$,��H/"� �f14��!�*45656��!oLCE$*�\��0� ��w}KÓ\T7:L�L{rT\'9;\'?/QUr'LY9
I�/�!"P-� �"Ec7o���;!"�G/�!Z7$���$1-��*4� �O!���7$��9:`M���o��`a��!OS®9:.0.FEo,��H*:7H*424*-.;.0/�!"94`��"P4!�14�014��×�/�!�2Z7H�;*-!4wYKÓ\87ML�L{r8\�9¢Ã
94/OSs�H/OSs��!oLO\���.F� ���fE'�F� �d`M��� ¼/´f±f¹ !"94� �����0!���5lij�;��!"E'7356�;7N�O��5l�05l?T9:� 9:56��7$���hNP9Z5Pó�\�9N�rTJNQ�N�r'5nXFQU\Tr¨Ä;�>JM9zr�uvJ:ñ�Ss��E'7$14��.;��1:7H��!�Uj9:56��!����H2�/�!"�O�014��!d\��0�H�o]�äT*-!YtOJKwN?�\��0�H��E'�0�
!�/�!����$S®9:���H��!oL3��9-E$Em���;!"��<+>@?T#%B)?läT���H`��0!"�O/�!�1�I�/ �O�0��E$��5�yf9
7H��\39Cv�E$���H84����Ã³E�] /o]ÕÄ
94/OSsI�/"`"9:/���!Y�0E'7N/�!"�Y��9-E�\��;� ��E'�0����9:!"!�7H/�!o]Kw+!"EH� ��.;�0��EHE$��!"��\��;� ��w}KÓ\T7:LYL�rT\'9;\�?EQUr'LY9
����5|yf9:7$��\�9CvOE$���H84���

¹ Ä ���;�Ri�9
7$��!��O�&E69:!�I�/"Ec7H��/����$!a�O��!�¾M�;��.0���;��!"Ec7H��EYÃ³tO���H8Z�F�V��!"9:56��/�!"�_t����$#
8��F�V��,"94EHE'\�*4� �m`M��� ¼/´f±f¹ ÄK["`a���$56�;7'7$��.;!
]

½-Ä �"94E����014��!Z7$.0�0� ��Ss[��K�O��!Qi�9
7H��!Z7$� 9:!"E'Ss����I�\��0EH� ����!�>@.0�;��!-7H��!6/�!"�6yf9
7H��\39Cv
���$\�["!"E$� �Z7H��?K�$*47$*42-*4.0.ß5Q�;7'7H���0.;��!o]

¾ß/�������I����F� ��!�/�!�1X�O�����;56,�.0��56��!-7H�;���'7H��!�?G�H*:7H*42-*4.0.;�6\�/�� �O��!�1Z9:!�I���¾^9:��.0��!�9:/aE'1-�V#
\3P:�".u7&]j�D��.F� ����¾ß9:��.
Ss[��f\@��.0� �"��EN?K�$*47$*42-*4.0.�E'7$���-7&Lß�0E'7���`a��!OS®9:.0.FE+�0! �O���ji�9
7H����\T7:L�|NP9;J:LY9UNWlEwmSs��E'7$14���"9:.;7$��!o]�� ���0� �Z7@��9-EG56�;7$14��7$���;.;7$�N?K�$*47$*42-*4.0.�84*-!m<+>@?�ACB)?�94`oLZE$*h\��0�H�
1Z9
7H��\39Cv�E$���;7$�01D���0!�\@���u7H���H���dt����$8-���m/�!Z7$���d�O��5Û1-��\�[�!"EH� �Z7$��!�?G�H*:7H*42-*4.0.�14��E'7H94�'7H�V7
/"!"� wYKl\T7ML�L�rT\�9z\�?EQUr�L�9h\��0�H��I�/��O�0��E$��5é���0!���äT���H`��;!a�O/�!�1�94/OSs`"94/���!�/"!"��9:!aE$� ��.0�0�V#}-��!"� �O�0��<+>@?�ACB)?¢äT���$`��0!"�O/"!�1�E$� ��.0�0��EHE'��!o]|ij�0��E$�DäT���$`"�;!"��/�!�1-EH9:/�Ss!"9:��56��\��0�H�wYKÓ\87ML�L{r8\�9;\'?EQUr�L�9f��`a��!OS®9:.0.0E�[�`a�����O�0�m�;!Z7H���H!���×�/�!"2-7H�;*-!dw}KÓ\T7:L�L{rT\'9¢Ã��O/�� � �OSs[��"�$��!o]
JK�$!���/O7m\��;� �����;�&E'�YE'�F� ��`M��� ¼/´f±f¹ ���H2Z/"!"�O�014��!
LG�O�;�&E'5m94.�!a94� �����;!"��5 ij�;��!"E'7Q\���.;#
� �"���K���;!"��!�U+9456��!67$� P:147�L4�����@E$�F� �694/"EK�����K����I����F� ��/�!�1��O�&EG14��\�[�!"EH� ����!6?G�H*:7H*42-*4.0.0E
Ã®I4] ¾�]0ÂR9;\mQ{|;Q QjÅhJM9ZO *O�O���lOlñ:5PQ@L�r�9$Ä+/�!"�D�O��5x����Ef9:!�I�/"E'7$��/"���H��!"�O��5 ¾M�0��.F�O�;��!"E'7�I�/O#
EH9:5656��!aE'��7$IV7&L:/�!"�Q���;!��3äT���$`��0!"�O/"!�1f/�!Z7$���G����5=���$\�[�!aE$� �Z7$��!e?K�$*47$*42-*4.0.-�"��� Ec7H��.0.;��!o]
w+!"EH� ��.;�0��}-��!"��\��0�H�����N���;��<+>@?�A
B)?_äT���H`��;!a�O/�!�1mEH� ��.;�0��}-��!o]
w+/"E�tO�0� �Z7
�O�&E�>@.;�0��!Z7H��!h�FEc7
�O���oäT���H`��0!"�O/�!"1-EH9:/OSs`"94/f!Z/"!�9:`�1-��EH� ��.;*ZE$E$��!j/�!"�4w}KÓ\T7:LYL�rT\�9z\�?EQUr�L�9
\��0� �dI�/��$[a� 2Z2-�����H��!
]�ij�;�&E'��äT*4�H14������!aE'\����FE'�jI�/�5�äT���H`��;!a�O/�!�1ZE$94/OSs`"9:/��0E'7�!��F� �-7N�O�0�
���;!"I��01��O��!"2Z`a9:�H�4L-E$�0�N���H1-94`QE$�0� �mI�/�!"P-� �"Ec7@�;!�g�9:/OSs�+�����GJG!Z7c\��F� 2�.;/�!"1��O��EK?G�H*414� 9:5Q#
56�&E�94.0Eo���;�@,��H942Z7$�02C94`a��.0E'7$�Gg
q-E$/�!�1�\����0.-<+>@?T#%B)?�94/OSCbc���O��5 �N��� ��!����oI�/"�
äT���$Ss[�1-/�!�1
E'7$���Z7�/�!a����E�E$*456�;7���9-E�.0���F� �Z7$�&Ec7H�K\39:�&LC����!eij�0��!"E'7$I�/�1-94!�1-E$,�/�!�2Z7�Ss[��T�O��!6yf9
7$��\�9CvZ#
E$���H84���T9:/"E$I�/��a9:!"�O��.;!
]�ij���GJG�0!"EH9
7HI�8-*4!mt�JKw+?��"9
7T\����;7$���H��WRq41-.;�F� ��2-���;7$��!Q�O��!"2Z`a9:�
1-��5m94� �Z7&LO\@*-�H94/OS
!�*O� ��I�/��H["� 2�I�/�2-*45656��!YE'���;!�\��0�H�^]
¾ß/�5 `a�&E$E$���H��!RäT���HE'7HP4!"�O!��FEj\�/��H���e�O�0��E$���jäT*4�H1-9:!"1m�;!DwN`�`o]f¿�]Õ½61-�H94,����FE$� �X��94�$1-�V#
E'7$��.;.;7�]����0���O����\�/�� �O�K�"9:I�/��"94E��@���0E$,��0��.-���0!���E�>@.;�0��!Z7$��!oL:�O���
56�u7$7$��.0E�Öj<3B^[�`M��� wT<�W
56�;7��O��5¢yf9:7$��\�9Cv�2-*4565�/"!��;I��;���'7N/"!"�RE'�F� �R9:!Y���0!���!R/�!Z7$����yfWé.094/OSs��!"����!�t����$8-���
8��F9mWRv��$�0!���738-���H`��0!"�O��!�.FP4EHEc7&]�w+!�14��Ss[�1:7+94!R�O��!YwN/OSs`a9:/X�O����äT���H`��;!a�O/�!�16�FEc7N!�*O� �
���;!Ri�9
7H��!"94/"Ec7 9:/"EH� ��84*45¢>@.;�0��!Z7$��!�I�/�5|tO���H84���&L�\@��.0� �"���N�O�0��E$�h��9:!�!�I�/"�$["� 2�1-�;`O7&]



½-½ ]hí_^Gê�ï�òKîd�Ibdgjê)ò�òKëeïhãXê�õ-]fòKîoï�ò�ðGe[i3ïhãQí+ó�ò

start_a_server
 (TCP)

seap_publish

accept(TCP)

start_a_server
(XTI (atm))

 
seap_publish

h_accept

recv (TCP)

seap_query

h_connect2

h_connect2(GM)

h_send ()

h_send ()

h_recv ()

h_recv () h_send ()

h_recv ()

ServerGatewayClient

Zieldienst-
daten
senden

TCP/IP
 Verbindung
 aufbauen

ATM
 Verbindung
 aufbauen

Myrinet-
 Verbindung
aufbauen

Nutzdaten
senden

Nutzdaten
senden

start_a_server
(GM)
 

seap_publish

h_accept

h_send ()

h_recv ()

seap_query

connect(TCP)

send (TCP)

seap_query

w+`�`��0.0�O/"!�1�¿�]Õ½OÂ�äT���H`��0!"�O/�!"1-EH9:/OSs`"94/�/"!"�����0!Yi�9
7H��!"94/"E'7H9:/aE$� ��56�u7+Ú+vZ`"�$�F�O!���7



�Ib ô�b m�íNï�ò®ãQí_ä ½:¿
� �8� ± 	f} � � 	�²
i�9:56�;7N�O�;�fÚNv�`��H�F�O!��V7H`��0`�.;�0*:7H����2d�;���H��!�84*-.;.0��!d×"/�!�2Z7$�0*4!aE'/�5QS®94!�1e���$�H���F� �Z7�LZ5�/"EHE39:!
1-�����;1-!��V7H���GtZ7$��.;.0�3���0!Qyf9:7$��\39Cv�,��H*4I��&E$E
.094/OSs��!
L:\@��.0� �"�����O�;��(j*4,�,".;/�!"1+I�\��FEH� ����!e84���$#
EH� ���0���O��!"9:�$7$�014��!XUN��7$I���!X`M��\����H2�E'7$��.;.0�01:7�Lß�O�0��äT���$`��0!"�O/"!�1-E$\�[�!"EH� �����0!��O�0�e94!"�O���H��!
U+�V7HI��h\����;7$���H�H���F� �-73/�!"�Y�O��!�i�9
7H��!Z7$� 9:!aEcSs����5Q�;7+�O�0��E$��!Yi+�0��!aEc7H��!Y�"9:!a�O�"9:`�7�]TBc�O�&9
#
.0���H\����FE'�NE$*4.0.u7H�+�O�0��E$���G?K�$*-I���EHEG94/OSo���0!���5�E$,a��I��0��.0."I�/����;�&E'��5�¾M\���� 2-�����0!�14���$�F� �Z7$��7$��!
�N��� ��!�����.094/OSs��!
L�\@��.0� �"�����O�0�$��2-7H��!�¾M/�1Z9:!�1QI�/R94.;.0��!�`a��7$���;.0�;147$��!Y<����0.0!��V7HI���!Y�"9:7�]
ij���d���;���m�;56,�.0��56��!-7H�;���'7H��yf9
7H��\39CvZ,"�$*-I���EHE��FE'7�!Z/"!_E$���0!����HE$���;7HE6���;!_����!�/O7$I������O���
Ú+v�`��$�F�O!���7$`��0`�.0�;*47$����2d/�!a��������84*-!��0���N`M���H���;7$1-��E'7$��.;.;7$��!�×"/�!�2Z7$�0*4!���!o]

4�úZù[ú�û þ�� � +�Æ �hD&� �,ÀhÀh� � @�+�� ���Je + ./) � �h. �
t�7H9
7$7��"94EHEo���0!���wN,�,�.0�02C9:7$�0*4!�94.0E�>@.;�0��!Z7��O�;�H��2Z7�5Q�;7�������wN,�,�.0�02C9:7$�0*4!�\���.F� ���K����!�?T9:�$7
����EetO���H84��� Eh[�`M���H!��0565�7Q(j*4!Z7 9:2Z7�9:/OSs!��0565�7Q/�!"��56�;7��;�"�e�O�0��i�9
7H��!�9:/aEc7 9:/"EH� �Z7�L
\��0� ���O���ewN,",�.;�02
9
7H�;*-!"E$��.;�0��!Z76I�/�!aP4� �"E'7e56�;7Q�O��5 yf9
7$��\�9CvD�0!�äT���H`��0!"�O/�!�1 7$�H�V7H��!
/"!"�X�O�0��E$���N\��0� �Y!Z/"!RI�/�5xt����$8-���3Ss[��f�O��!Xw+,�,�.0�;2
9:7$�0*4!"EH�V.0�;��!Z7$��!
]�tO���0!���� E'���u7 EN`"94/O7
�����@yf9:7$��\39Cv���94!�!e���;!"��äT���$`"�;!"��/�!�1hI�/"5 wN,",�.;�02
9
7H�;*-!"E$E$���H84����94/OScL:Ss["�G�O��!6���G�"9:!�!
������>@.;�0��!Z7j�FE'7�]ht��;!a�X`M���F�O��äT���$`��0!"�O/"!�14��!�9:/OSs1-��`"94/O7j\��0� �X�O���hyf9
7H��\39Cvd8-*4!X!�/�!
94!�U+94� �"�$�F� �Z7$��!
L
�O�0�m����8-*45 w+,�,�.0�;2
9
7H�;*-!"EH�V.0�;��!-7����$�aP:.;7�L�94!��O��!�wN,",�.;�02
9
7H�;*-!"E$E$���$#
8-����\����;7$���HE$��!a�O��!D/�!"��/�561-���O�H���Z7�]�������!a�O�V7����;!������O����(+*-565�/�!��02
9
7H�;*-!"E',a9:�$7$!�����L
w+,�,�.0�;2
9:7$�0*4!"EH�V.0�;��!Z7�*O�O���TwN,�,�.0�02C9:7$�0*4!"EHE$���H84����E$���0!��@äT���$`"�;!"��/�!�1"L45�/"EHE��O���Gyf9
7H��\39Cv
94/"� �X�O�0��äT���H`��0!"�O/�!"1�I�/X�O��5|94!"�O���$��!R?�94�'7H!����j9:`�`"94/���!
]3t�*
\����;7j��9-EN×�/"!�2Z7$�0*4!"E'#
,"�$�0!�I��0,Y���0!���ENyf9:7$��\�9Cv-]
B)5 ,��H942Z7$�FE$� ����! JG�0!"EH9
7$ID\�[�� �O�D���0! yf9:7$��\39CvO�O�0��!"E'7�E$�0� �"���H.;�F� � !��F� �Z7�!�/��Y���0!���5
���;!"I��014��!Y>@.;�0��!Z7'#ct����$8-���K?T9-9:�KI�/��KäT���'Ss["14/�!�1QEc7H������!�5�[aE$E$��!o]Tk+5�5Q�����H���H�NäT���H`��0!O#
��/�!�14��!R9:!�!�����56��!YI�/Y2-q4!�!���!oL�\�/�� �O�hE$�0� �R��9:Ss[��N��!Z7 E$� ���0������!�!"94� �Y�O��5¢(j*4!�I���,O7
����E�\T7:L{\'óº5P58r'LY9ÛN�r'5nX:r'5Q84*-�$I�/�14������!
Â
�������O�0��E$��5¢WR*O�O��.0.pL"\39:�$7$�V7N���;!�tO���H84���N94/OST���0!�14������!a�O�häT���H`��0!"�O/�!�1ZE'\�["!"E$� �"�h/�!"�
\��0� ��\@��!�!����0!�E$*4.F� ������8-*4�H.;�0��147�L�I�/��Q�@���"9:!a�O.;/"!�1��O���HE$��.0`a��!����0!���!�\����;7$���$��!�t����$#
8-���H,��H*4I��&E$ETE'7H94�'7H��!oL-\@��.0� �"���K��94!�!m�VèO2�.0/"E'�08e���;�&E'���KäT���H`��0!"�O/�!"1�I�/��O�0��E$��5l>@.0�;��!-7H��!
I�/��+äT���'Ss["14/�!�1�E'7$���Z7�]@ij���jäG9
7H���H,��$*-I��&E$E����0!�14��14��!�\39:�$7$��7+9:/OS�\����;7$���H�h���0!�1-������!"�O�
äT���$`"�;!"��/�!�1-E$\�[�!"EH� ���-] 0 tZ7$�&Ô4ù21%LÕtß]�ÁZÙ�]
ij�0�D���;!�S®94� �"E'7$�DWRq41-.;�F� ��24���u7&L����0!���! �V*-!"�V/��H�H��!Z7�E$���H84����I�/��$�&9:.0�0E$�;���$��!�\�94���O/"�H� �
w+/OSs�H/OSs��!��O���3kN!��;èdt�vOEc7H��5QSs/�!�2Z7H�;*-!R�'7:5K<:]Ggo���0�����K���$.F9:/"`O7��O�0�NSs["��WRv��H�;!"�V7�w+/OSs�H/OSs�
8-���H\@��!"�O��7$�d���0`�.;�0*:7H����2�yfWåg
�;`"�H94�$vD14��14��!�E$�0�d14��.;�0!�2Z7$��!�?G�H*414� 9:5656��!�2-���0!����H.0����'7M5K<�wN/OSs�H/OSs�Y/�!"���0E'7�9:/"EHE'���H����5�!��0� �Z7Q7$���H��9-��E$�0� �����98 0 Ù=1�i�9:�"���65�/"EHE'7$���"94EQ?G�H*:#
1-�H94565é94/OSs14��7$���;.;7e\���� �O��!��;!����;!"��!�!"�0� �Z7e1-��1-��!�yfWå1-��.0�;!"2-7H��!�yf9:7$��\�9Cv�5m94E'7$����L
\���.F� �����K�O��E$�"94.;`o�'7:5K<O��!d��94�'ScL-/�!"�Q���0!���!dyf9
7$��\�9CvOE$.09C8-�4]oij���KW�94E'7$���K\��;� �69:/OSßäT���$#
`"�;!"��/�!�1-E$\�[�!"EH� ����\39:�$7$��!�/�!"����94!�!��O��!�tO.09C8-�4L�94.0E����014��!"Ec7 P:!"���;1-��!D?G�$*-I��&E$Eh56�;7
������Ss/�!�2Z7$�0*4!�r]ÇxrT\jEc7 9:�$7$��!d/�!"�m.0�V7HIV7$���$���@["`a���$!��0565�73!�/�!d!�/�!mSs*-.;1-��!"����w+/OSs1-94`a��!oÂ
¹ Ä �D��!"!��O�;�KäT���H`��;!a�O/�!�1�I�\��0EH� ����!�yf9:7$��\39CvN/�!a��w+,�,�.0�;2
9:7$�0*4!"EH�V.0�;��!Z7
!��F� �-7

["`a���+<+>@?�ACB)?_`M�V7H�$�0��`M��!Y\���� �O��!YE'*-.;.pÂGtZ7H94�'7H��!����0!���EN\@���u7H���H��!Rt����H84���HE
/"!-7H���Q�O��5é14��\�[�!"EH� �Z7$��!�?G�H*:7H*42-*4.0.³L�äT���H`��;!a�O/�!�1ZE$94/OSs`"9:/�I�/�5éwN,�,�.0�;#
2
9:7$�0*4!"EH�V.0�;��!Z7�]



½:Á ]hí_^Gê�ï�òKîd�Ibdgjê)ò�òKëeïhãXê�õ-]fòKîoï�ò�ðGe[i3ïhãQí+ó�ò
½-Ä äT���$`��0!"�O/"!�1-EH9:/OSs`a9:/dI�/�5øw+,�,�.0�;2
9:7$�0*4!"EHE'���$8-���&]
¿ZÄ i�9
7H��!"94/"Ec7 9:/"EH� �d�0!Y`a���0�������0� �Z7H/�!�14��!��H��94.;�FE$�;���$��!o]
ij���QwN/OSs`"94/��O����äT���H`��;!a�O/�!�1XI�\��0EH� ����!�w+,�,�.0�;2
9:7$�0*4!"EH�V.0�;��!Z7�/�!"��yf9:7$��\�9CvX���'Ss*-.;147
�0!D�����f*4`M��!D`a�&E$� �"�$�0��`M��!���!��D���FE'�-]eij�;�&Ef�"9
7��O��! äT*-�'7H���0.³Lo�"94EHEj!�/��f���;!DI���!-7H�H94.;���
yf9:7$��\39Cv�,��H*4I��&E$E394/OSGäT���H`��0!"�O/�!�1ZE'\�["!"E$� �"��\�94�'7H�V7+/"!"�6bc�������f>@.0�0��!Z7j\����FE$E�La���;�&E'���
�FEc7e[�`a���e<+>@?�A
B)?¤I�/����$�H���F� ����!
]�ij��!�2�`"94��\3P:�H�Q�&E�94`a����9:/"� ��1-��\���E$��! Ss[��Nbc�&�O��E
�056,�.;��56��!Z7$�0���$7$��?G�$*47$*-24*4.0.K���;!"��!����;1-��!���!�t����$8-����\39:�$7$��!�I�/�.09-E$E$��!oLTE$���3��EQ9:.FEe���;#
1-��!"E'7HP4!"�O�014����?K�$*-I���EHE�LO*������+94`a����5Q�;7jÚ+�;.;Ss���O���+WR�V7H��*O�O��!�Q�7:?@?/Q@L ��/�!"��9twx58r8J>ò:Q@Lx�:L
\���.F� ���6\��;�h�05 !aP4� �"E'7$��!Dw+`"E$� �"!��u7$7�`a���"9:!a�O��.0!�\@*-.;.0��!o]6���0�m\��;��`a���$���u7 Ef14��E$���"��!
�"94`a��!oL�2-*4565�7N�O�0�f.;��7$IV7H���H��WR�V7H��*O�O�h�0!�/�!aE'���$��5�×"94.;.o!"�0� �Z7��;!R×"�H9414�4]

4[ú ù[úZù � � � À �h.f� �,�\@�+�G � � .®� @&ÀhÀ � @ D ÀJ�sÈ?ÉvÊ*� � � � �	��� .
BcE'7G�O�;��äT���$`"�;!"��/�!�1fI�\��FE$� �"��!6wN,�,�.0�02C9:7$�0*4!"EH�V.0�0��!Z7T/�!"�e#)tO���H84�������;!�1-���H�0� �Z7H�V7�L
�a9
7K�O���
yf9:7$��\39Cv�Ss*-.;1-��!"����wN/OSs1Z9:`M��I�/R���'Ss[".;.0��!oÂ����j5�/"EHE+94/"E�`M���F�O��! ���0� �Z7H/�!�14��!�Ãp>@.0�;��!Z7
/�!a� t����$8-����ÄNi�9
7$��!���5Q,�S®9:!�1-��!X/�!a���O�0��E$�Q�"9:!�! �;!D�O�;�e24*-5Q,".;��5Q��!Z7HP:�H�e�N�0� �Z7$/"!�1
\����;7$���HE$��!"����!o]�äT*4.0.0��/�,�.0�VèO`a��7$�H�;��`d�����0EHE'7����0���&Â���E@14�0.u7�9:.FE$*�`a���$���u73I�/�E'���;!
L��"94EHEK8-*4!
56���"�e9:.FE�!�/��e���0!����6t����;7$��ij9:7$��!����0!Z7$�H�'.ß��!�24q-!�!���!�/�!"��I�\�94��9:/"� ��I�/���1-.;���0� �"��!
¾M���u7Z8�B)!������d<3����*4�H�;��14�0`O7��&E�L�.094/O7dtZ7$��84��!"E 0 t�7$��Ô-ù:1�Ss[�!�SfJK�;!O#'A
w+/"E$1-9:`M��56*O�O��.;.0�
Ã®B$A4Ø WR*O�O��.;.FEHÄ+Ss[��f\���.F� ����5m94! E$�0� � ��!Z7HEH� �����F�O��!�24q-!�!Z7$�-LM/"!-7H���hkN!"�uèX`��0�V7H��!�E'�F� �
�05�?G�H�0!�I��0,R�O�$���^� ��14�-L��O�;�&E'�&E3?G�H*4`�.0��5øI�/�.;qZE'��!oÂ

Ë�Ì ¨Má®á³«®¯�¸¥Íc¯�«®àC¶ßªmÈ�á®¨oà&Ío«³É-·
É�¯�±�ÉCÎ�°�¯�Í^ª�«³¨a¯�Ñ�­"°�´p·
°�´%É�Ï
���0�H�����;!��hJK5Q,�S®9:!�1ZEcSs/�!"2-7H�;*-!X9:/OSs1-���H/OSs��!�/�!"���&ENE'�0!"��!�*O� �Y24���;!��hI�/Y��56,OS®9:!"14��!�#
�O��!mij9:7$��!6���;!�1-�V7H�$*�.M��!oL4E$*j2
9:!"!6E$�0����!Z7c\@�&�O����\39:�$7$��!e`��FETE$�;�N��9-ETE'�0!"�^L4�;!m�O��5 ×"94.;.
�FEc7��O�0��×�/"!�2Z7$�0*4!�`�.0*�� 2��0���H��!"�oL^*�������E$�;�62
9:!�!�E$*����;!aEc7H��.0.u7�\���� �O��!
L
��94EHEfE'�0�mE'*4Ss*4�$7
56�;7f��!Z7HE$,��$�&� ����!a�O���f×�����.;���$56��.0�O/"!�1�\��0�������hI�/"�$["� 2�2-�����$7�]hB)! .;��7$IV7H���H��5 ×a9:.0.T\��;� �
�O�0��×"/�!�2Z7$�0*4!�94.0E�!��F� �-7H`�.0*�� 2��0���H��!"��`M��I����F� ��!���7�]�Ð+��!�.0�0� ���&E�1-�;.;7�Ss[��6t���!a�O�VSs/�!"2Z�0*:#
!���!o]�×�[���<+>@?�/�!"��Ss[��mÖj<3Be14�0`O7���E6�"�;���'Ss[������;�R×�/"!�2Z7$�0*4! �'\'LY9Z?uL3yfWY#)WRv��H�;!���7
`��0�V7H�V7d/"!-7H��� E$� �"�;�&�O.;�F� ���Xt���!"�O�V#Q/�!"�_JG56,OS®94!�1-E'Ss/�!�2Z7H�;*-!���! 0 û:1+Ss["��`�.0*�� 2��0���H��!"����!
*O�O����!��0� �Z7H`�.;*O� 2��0���H��!"�O��!�<��H94!"E'Ss���N9:!
]
�����K!��0� �Z7H`�.;*O� 2��0���H��!"�O��!D×"/�!�2Z7$�0*4!"��!�*4`".;�0��147f�&E���94!�!��O��5�����!�/O7$I������"9
Ss[��etO*4�H14�
I�/ 7H�H9414��!oLo��94EHEf�������;��i�9
7H��!�84*-.;.FEc7 P:!"���;1���56,OS®94!�14��!MAC1-��E$��!"�O��7��a9
7�]�(f�����$7f���;!"�
E$*4.F� ���6×�/�!�2Z7H�;*-! 56�;7h����5xäT���$56���H2 B$ij9:7$��! .;�0��1-��! !��0� �Z7h84*-�«D�I�/��H["� 2R�"9
7h��9-E�E$�0�
94/OSs�$/�Ss��!"�O�6Ú+94/�,O7H,��$*-14� 9:565�!�/�!D�O�0�QWRq-14.0�0� �"24���;7�LMI4] ��]ß\@���u7H���H�e×�/"!�2Z7$�0*4!���!�9:/OSr#
I�/��$/�Ss��!d/"!"��94/OS�94!"�O���$�jJG�$���;1-!��FE$E$��94`�I�/�Ss�H9414��! Ãs��!"14.p]�9z7�Q�7:?@? La��9:�����_QI7M?@?EQ@L �OÄ3/"!"�
��!-7 E',"�$�&� ����!"��I�/��"94!"�O��.0!o] w+!"E$� �".;�0��EHE'��!"��\��;� �_��94E6?G�H*41-�H94565 �O�;�&E'�Y?G�H*4I����O/"�
\��0���O���$�"*4.0��!oLO`��FE���9-E3���0!�14��7$�H�V7$��!��FE'7N\@*-�H94/OS
��EN\�94�'7H�V7�]
äT*-�'7H���0.;���O�0��E$����WRq41-.;�F� ��2-���;7�E$�0!"�Y�;�"�$�����;!�S®94� ����Új9:!"�O�a9:`�/�!"1�/�!"�R�O�0� º `a���HEH� �"9:/�#
`"94�$2-���;7��O�&E�w+`�.094/OSs��E�L:��9j�O�;�3wN/�Ss�$/OSs�����0!OS®9-� ��!�/���E$���Z/���!Z7$�0��.0.Z94`�14�&9:�H`a���u7H�V7
\���� �O��!
]
JG!Z7 E',��H��� �"��!"��E$� �"!���.0.^�0E'7+9:/a� ���O�0�����&9:2Z7$�0*4!Y�O��ENtOv�E'7$��5mEN9:/OS�JG�H���014!��FE$E$�4]
Uj94� �Z7$���;.��0E'7�Lo�"94EHE+\��0�j�&E+�"�;����56�;7f942Z7$�084��5¢��9:�$7$��!XI�/�7$/�! �"9:`M��!oL^\394E��O�0�6>@?Kk
`M��.F94E'7$��7�LG�O��!�!��O�0��E$��w+`OSs�H9414��*-`�.0�;��1:7e�O��5 Ú+9:/",O7$,��H*41-�H94565�]Xij�0��E$���Q2C94!�!�94`a���
�0!�(h9:/�S�1-��!�*-565Q��!R\@���H����!R2
9:!�!
La�0!"E$`a�&E'*-!"�O���H����94!�!R\���!�!X���;!R���;1-��!����j���&� ��!����
E$,a��I��0��.0.oI�/Y�O�0��E$��5 ¾M\@�&� 24�f9:.FENyf9
7H��\39CvmI�\��FE$� ����!�����!YUN�V7HI���!����;!"14��E$�V7HIV7N\��0�H�o]



�Ib �IbdgNí�ð!cRò@ð�ðx^@óoeom�ó+í_c�c ìÓäÛ�3ó�ê«gh^X^ ½4Ù

Ë Ñ&É�á®É�à:ª&«®¯�¸ ÍcÈ�á³¨oà&Ío«®ÉZ·
ÉZ¯�±�É¨Î
°�¯
Í^ª&«®¨M¯�É�¯�Ï
tO*4.0.;��!�`�.0*�� 2��0���H��!"����×�/�!�2Z7H�;*-!���!�8-���H\@��!"�O��7�\@���H�O��!oL�2C94!�!�5m9:!��"94E���9:�$7$��!�9:/OS
�"94E3JG�0!Z7$�H�V7$��!R�O����JG�H���014!"�0EHE'�f9:/a� ���O��5ø���V7H�$�0��`"EHE$v�E'7$��5�[�`M���H.09-E$E$��!oL�\�*O�O/�� � ���O�0�
I�/�5øw+`OSs� 9:14��!�`M��!"q:7$�01:7H�e>@?KkNI����;7+��9:!"!�!"�0� �Z7�84*-5�����!�/O7$I����H,��H*414� 9:565�`M��!�q47$�01:7
\��0� �^]������;5ÛtO��.0����7H�;!"1D56�;7'7H��.FE��O���m���V7H�$�0��`aE$E$vOEc7H��5QSs/�!�2Z7$�0*4!�N�r'?~r8\�9YÃs*O�O���6,M*4.0.�bc�
!a94� �_k+UNB)Öxij���H�08C9:7 ÄVL@\��0�H���O�0��E$���684*-�$�"���656�u7H14�V7H���0.u7&L�94/OSj\���.F� ���YJG�H���014!��FEHE'�YE'�0�
9-� �Z7$��!�E$*4.0.�/�!a�m`a���a�0���H��5 wN/OSs�H/OSo\3P:��.;7@E$�;�+�"9:!�!fbc��!���E�LZ�"94EK94.0EG��� Ec7H��EG94!"Ec7H���Z7KI�/��
w+`"9:�H`M���;7$/�!�1�94/"E�LO\@*-������9:/a� ���0���+Uj9:56�f�$[��"�'7&]
Uj94� �Z7$���;.��FEc7����;����L^��9-E$EjE'��.;�&��7H�;!�1�!��F� �-7jSs/�!�2Z7$�0*4!"�;���'7&La\���!�! �O�;�QJG56,OS®94!�1-EHE'*4Sr7c\�94�$�
\��0�Y�O�;�RyfW g
�;`"�H94�$vDSs[��mWRv��H�;!���7Q��9-E6�@��7$�H�;��`"EHE'vOE'7$��5�/�5614���Z7Q/�!a���O�0��E$��5 1Z9:�
!"�0� �Z7+�O�0��(+*-!Z7$�H*4.0.;�j[�`a���+E$���0!��fJG�;!�#cA:wN/"E$1-94`a��Ss/�!�2Z7$�0*4!���!�`M��.FP4EHE'7�]

Ë Ïj¨aÑ&«=Ñ ËFÒ ¶
·
É�­�±�Ñ¨Í)È�á®¨oà&Ío«³É-·
É�¯�±�ÉCÎ�°�¯�Í^ª�«³¨a¯�É�¯�Ï
JK�;!��d14/O7H��wN.;7$���H!"9:7$�084�mI�/"5 E$��.0����7H�;!"1R\�P4�$�m�O����JG�0!"E$9:7$I��O����L��O��5�84*-5xB)!"E'7$�;7$/O7H�
Ss*-�fJG.;�&��7H�$�F��94.�94!"�XJK.;�&��7$�H*4!"�0��E+JG!"14�0!������HE�LßB)!"�:]dÃ®B)JGJGJ@Äht�7H9:!a��9:� �R?�*4�$7H94`�.;�mØj,a��#
� 9
7H�;!"1et�vOEc7H��5 B)!Z7$���$S®94����Ãs?3Øft�B)Ö�Ä 0 ����t�,"Ô4ÔM1a��!-7 E',"�$�&� ����!"����!�E$*414��!"9:!"!-7H��!6?�Øft�B)Ö+#
<3�"�$�&94��Ef\���.F� ���6��`M��!OS®94.;.FEf56�u7�`".;*O� 2��;���$��!"�O��! JG56,OS®94!�1-E'#N`�I�\h]mtO��!"�O��Ss/�!�2Z7$�0*4!"��!
94�$`M���;7$��!�2-q4!�!Z7H��!o]�<3���H��9-��E6E'�0!"��E'*-14��!a9:!�!Z7$��?Ar�QU\8wº9S� r'uÛQU\Twx9 Q/� r 3[5K7=sFr'N8N�r�L@\���.F� ���
I�\�94�6!���`M��!��O��5 Ú+94/�,O7'7H���H��94�oLK14.0���F� ��I����;7$�01 56�;7d�O�;�&E'��5 .F9:/OSs��!�2-q4!�!���!oLK\���.F� ���
94`a����!"�0� �Z7�8-*4!����;�&E'��5 /"!"9:`��aP:!�1-�;1+E$�0!"��/�!a�hI4] ��]&���;!"��!�1-��56���0!"EH9:56��!�w��O�H��EHE$�H94/�5
�a9:`M��!m/�!"�Q56�;7@������!a�O��!m�O�&EGE'�0���0!"EKg
��`M��!6�$/�Ss��!"�O��!�Ú+94/�,O7'7H���H��94����E�`M����!a�O�V7K\����$#
����!o]
�����;5¤yf9
7H��\39CvN\�/�� �O�G��94E
��9:!�!hE$*314���a9:!"�O�a9:`O7&L&��9-E$E
�O���
Új9:/�,�7'7$�"�$�&94��56�u7
`".;*O� 2��;��#
�H��!a�O��5 ×�/�!"2-7H�;*-!"EH9:/OSs�H/OSO9:/OSOU+9-� ���$�F� �Z7$��!�8-*45 >@.0�0��!Z7$��!h\�94�'7H�V7�L&�O���H\����0.:���0!h<3���$�&94�
���;��y���14��!��$�F� �Z7$/�!"1Y94`���q-�'7&]däT*4�$7$���;.��O�0��E$�����H��.F9
7H�;8X��.;��1-94!-7H��!�/�!"��94/"E$`"9:/OS®P4���014��!
g
q-E$/�!�1m�FEc7�E'���;!�����`M��!OS®94.;.FEN!�/��N1-���H�;!"14��>@?Kk©����.09-Ec7H/�!�1XÃs`M�����O��! �O/�� � ��14��Ss[����$7$��!
WX��EHE'/�!"14��!D\���!��014����9:.FE�½>öQÄ�]�Uj94� �Z7$���;.T�FEc7&L���9-E$E�yfW�!��F� �Z7h7$���H��9-��E$�0� �����f�0E'7h/�!"�
���;!"��?K�$*-14� 9:5656�;���$/�!"1X56�u7mJG�0!"EH9
7$IY8-*4!�<3�"�$�&94��E�Ss[����O��!_t�*-!"�O���'S®94.;.NyfW ���0!���!
8-q4.0.;�01�94!"�O���H��!
L4\���!��014���K[�`M��� E$� �a9:/�`"94�$��!Qw+/OSs`"94/��O�&E@yf9
7H��\39Cv�,��$*-I��&E$E$��E����$Ss*4� �O���'7
�aP
7'7H�4]

� ��� ¡ 	�� î � �
�G���-"��h��	�$%$ ,l² { �� '���!�

i�94E
?G�H*414� 9:565 ÚNv�`��H�0�O,",�2
9:!�!�94.0E��@���0E$,��0��.4Ss[��
���;!��-L
�O�;�@��vZ`"�$�F�O!���7�wN?GB^`M��!�/O7HI���!O#
���fw+!�\@��!"�O/�!�1Q14�&E'������!�\@���H����!o]�JKE3�FEc7����0!�WX��EHE',��H*41-�H94565�L-\@��.0� �"�j���;!����0!OS®94� ���&E
?K�;!�1-,a*-!�16I�\��FE$� �"��!dI�\@���
tZ7H9:7$�0*4!���!�94/"E'Ss[����$7�/�!a����94`a���oWR�0!��;5m94.u# L�i+/"�H� �"EH� ��!��;7'7$#
/"!"�eW�9
èO�;5m94.;\����$7$�-LCE$*
\��0�@�O�0�NtZ7H94!"��9:� ��94`Z\����F� ��/�!�13Ss[��T�O�0� º `M���$7$� 9:1-/�!�1-E$I����u7�/�!"�
Ss["�e�O�0� º `M���$7$� 9:1-/�!�1ZE'1-��EH� �Z\��0!"�O�0142-���;7QÃ³��94!"�O`��H���;7$�CÄ����H56�u7$7$��.;7�]YÚNv�`��H�F�O,�,�\�/�� �O�
94/"EQ�O��5 ?G�H*41-�H94565°9;\mQ/QYQ 0 JG�Fæ ¹ 1���!Z7c\��F� 24��.;7e/"!"����`a��!OS®9:.0.0EQ9:/aEe�O�0��E$��5 ���;��?G�H*:#
1-�H94565Q� JM9ZO�QYQ�/�!"�Ñ��O�Q/QM]Yi+�0��E$��?G�H*41-�H945Q56�eSs[����H��!����;!�?G�0!�14,M*4!"1mbc��\����0.0EhSs[��
���;�N��!Z7HE$,��$�&� ����!a�O��!Q?G�H*:7$*-24*-.;.0����/��H� �
Â�9
7H56,�,65Q�;7@�O��5©?G�H*:7H*42-*4.0.�×�Ø���JK9:7$5 [�`a���
wjw+g�ÙOL�7H��,�,�,�/�!Z7H���e����!Z/�7$I�/"!�1��O���e<+>@?�A
B)?©t�*O� 24�V7 E�L�1456,�,�[�`a���QyfW�]�(j*4!"E$�V#
�Z/���!Z7$���H\����FE'�h\�/�� �O��!Y���;�&E'�h?G�H*41-�H94565Q�f/�!a�R�O�;��5Q�;7+�0��!���!R`a�&Ec7H������!"�O��w+!"9:.0*41-�;�



½4û ]hí_^Gê�ï�òKîd�Ibdgjê)ò�òKëeïhãXê�õ-]fòKîoï�ò�ðGe[i3ïhãQí+ó�ò
�����H94!�14��I�*-14��!e/�5�äT���H14.0���F� �"E$5Q�&E$E$/�!�1-��!6�O/�� � �OSs[����H��!6I�/m24q4!"!���!m/�!a�m��94EGWX��EHE$E$vZ#
E'7$��5�94/OSNE'���;!��dy�.F9:/"`Z\�["�H�O�0142-���;7����0!�I�/�[�`M���H,��H[OSs��!oL��O�0����� E'7$��!�WX��EHE'/�!"14��!�56�;7
\���.F� ����!�\��0��/�!"E��05�!"9-� �"E'7$���"��!"�O��!�(h94,��;7$��.^`M��EH� �"P:Sr7$�014��!�\�*4.0.;��!o]



ÿ ���������
	�Ó

�¢���a�������|� ����� ì ���dé �|�_�������

ª���� ¡ �d��~-,��:�!,d�������

<_ú�ûÛú�û 
�@ 0 � � @ � � . ÁÔ�	� . @ gji�. +�� � Æs� .
Uj94� �"����5¢�O�;�eÚNv�`��H�0��E$*:Sr7c\39:�H�f/�!"�R��9-ENWR�&E$E$,��H*414� 9:565���v�`��H�0�O,",R��!Z7c\��0� 2-��.;7�/�!"�
94/"E$14�V7H��E'7$��7�\39:�H��!oL^2-*4!�!Z7H��! ���;�6WR��EHE$/�!�14��! �O/"�H� ��1-�VSs[��"�'7f\@���H����!o]Q¾ß/��f���;�&�O���$#
�"*4.0/�!�1"LT¾M�0��.K�O����wN�H`M���;7�\�94�h��E�L
I�/�/�!Z7H��� E'/"� �"��!oL�\@��.0� ����Ð+!"�O���H/�!�1-��!�`M��I�["14.0�0� �
ij/�� � �"EH9
7$I6/�!a�Dg�9
7H��!�I6`M���05 JG�0!"EH9
7$I68-*4!�go*
\3#)go��8-��.�?G�H*:7$*-24*-.;.0��! �;!D���0!����V7H���H*:#
1-��!���!�UN��7$I���!oLN1-��1-��!�[�`M���d�O��5÷JG�;!aE$9:7$IX8-*4! <+>@?�A
B)?l���H14��`a��!o]¤JG�0!�I�/�/"!-7H���$#
E$/"� ����!"�O�&EjU+�V7$IQ5�/aE$Ej9:.FE'*d94/"Ej5Q�0!"�O�&Ec7H��!"EjI�\�����9:/�SG/�!Z7$��� EH� ���;�&�O.0�0� �����jÚj9:� �O\�94�$�
`a94E$�;���$��!"�O��!e<
���;.0!��V7HI���!e`M��E'7$������!oL4\@*-`a���4Ss[���56�0!"�O��E'7$��!"E����0!eg
*
\3#%g
��84��.4?G�H*:7H*42-*4.0.;�
8-���$Ss[�14`a9:�3�0E'7�]
w+/"E$14��\3P:�".u7�\�/�� �O�h�O�0�fSs*4.014��!a�O�hwN!�*-�H�O!�/�!"1YÃ³E'�0���"�h���;���$I�/�94/"� �YwN`�`��0.F�O/�!�1-Á"] ¹ Ä�Â
B)5 ¾M��!Z7H�$/�5l�����NwN!"*4� �O!�/�!�1Q`a��n"!"�O��7+E'�F� �����;!RtOkjU¤����� ��!"���hÃ®k+.u7H�H9-û4æ�L�½m>@?Kk¤E�L
�N��� ��!����$!a9:56�4Â�¾ßwjWXæ4ûZÙ4ÄV]
t��;�K84���$Ss[�147ß["`a���
���0!��GûZ½4½�WR`��;7HE�A
EowT<�WR#%U+�V7$I�\@���$2�2
9:�$7$�
\���.F� ���@5Q�;7����0!���5=wT<�W|t�\��u7 � ��8-���H`�/�!"�O��!��FEc7&L:E'*
\��0�G[�`M�������0!���WRv��$�0!��V7H2
9:�$7$�4LC\���.;#
� �"���0���$���HE$���;7HE�9:!����0!���5 ¹ û�#³S®9-� �XWRv��$�0!���7ht�\��;7H� ���"P:!�147�]fi+�0�mtOk+U©Ss/�!�1-�;���'7f9:.FE'*
94.0ETyf9:7$��\39Cv�I�\��FE$� ����!����0!���5=wT<�W�UN��7$I�/�!"�����0!���5=WRv��H�;!"�V7TUN�V7HI@/"!"��\��0�H�e��9:�"���
�05 Ss*-.;1-��!"�O��!�9:.FEhyf9
7H��\39CvYtOkjU `a��I����F� ��!���7�]�w+/OS��O�0��E$��5x�N��� ��!����j.FP:/�Sr7f�O���f84*4!
�����+Ú+vZ`"�$�F��E$*:Sr7c\39:�H�+`M��!�q47$�01:7$��yf9:7$��\�9Cv�,��H*4I���EHE�]
¾ß/�5|wT<�W <����0.�����ENU+�V7$I���E+14���"q4�$7��"9:!�!R���;!Xt�y�B����&� ��!����&LFÃpØf½:æ-æ�L����&� ��!����$!"9456�4Â
¾^w+W ¹ æ ¹ ÄVL�\@��.0� �������O�;�H��2Z7�[�`M���N�O��!���!Z7HE$,��$�&� ����!a�O��!Yt�\��u7 � �DÃ³9:/OS��O��5ø�@�0.F��/"!-7H��!
.0�0!�2OEHÄ+56�u7h�O���hyf9
7H��\39CvYt�k+U 84���H`�/�!a�O��!R�FEc7&]hwN/OS@���;�&E'��5¢�N��� ��!����j.0�0�VSK��94!�!����;!
?K�$*-I���EHE��O�&E3?G�;!"14,M*4!�1�WR�&E$E$,��H*41-�H945Q56�&E�L-\�94��.;\����FE$�f�����j>@.0�;��!-7�*O�O���N�O���jtO���H84���&]
w+/OSe�O����WRv��H�;!"�V7HE$���;7$� �O��E�UN��7$I��&E�`M�Vn"!a�O�V7RE'�F� � �O���d?�>K#'>@.;/aEc7H���Y¾^w+WR?^w+UfØ�Ã
�N��� ��!����$!a9:56�m¾^w+WXæ-æ4ù-Ä 0 Ó�1%Lo�0!D�����hwN`�`"�;.F�O/�!�1R��94�$1-��E'7$��.;.;7f94/OS@�O���h�$�&� �Z7$��!Dt����;7$�-]
¾^w+WR?^w+UfØ �0E'7N���0!���w+`�2�[��HI�/�!�16\���.F� ���fSs[���Õ-r'LY9Z5KJM?EQ@LINP9 Q@9Zóº9��FÖº5Ø×hL � r�uvJ:L�òM9zrÚÙ J:|9twIr�O�J:9 QA<vÅ�3�JM5KJ:?@?~r'?YqR7=ò>rPNfEc7H���Z7�]Gy���!"9:/�1-��!�*-565Q��!oL�`a��.;��1:7��O�0�fyf9:7$��\39CvmtOk+U�!�/��
���;!"��!eSs�$���;��!e?�*4�$7T�O��E ¹ û:#ßS®94� �QtO\��u7 � ����E��O�0��E$��E�?T9:� 9:.0.0��.0�$�&� ��!���� E�]ogo�V7HIV7H���H����`a�&Ec7H���Z7
94/"E+����5¢WRv��$�0!��V7$#)tO\��u7 � �oLaù6?�>�EeÃsÁ4è�B)!Z7$��.
?���!Z7H�;/�5|B'B$B3Ö+��*-!�Ù4Ù4æQW�ÚNI4L^Ù ¹ ½Q(h�

½-Ó



½4ù ]hí_^Gê�ï�òKîdà�bdcRò@ð"ð-f�ëRm3òKë�f�ë_g=íÓf�ð�ãXòKó�ïkf�ëRm

Rechner des Clusters

Zam008m0 Zam008m1 Zam008m8.......

Myrinet
 16 x 
Switch

Gateway Sun

Zam065

SGI:
 Zam101-d

ATM
 Switch

w+`�`��0.0�O/"!�1mÁ"] ¹ Â�äT��� E$/"� �"E$!��V7HI

*-!O#%� �"�;,���9-� ���4L�B)!Z7$��.@Á�Ù:æYUNÖ|� ���;,aE'��7 Äh\���.F� ����94.0Ee����� ����!�2�!�*:7H��!��O�0��!���!�/�!"�����;#
!���5�24*�*4� �O�0!��0���H��!"�O��5©?�>j]"¾M/"�@äT���HE$/"� �"EH�O/�� � �OSs[����H/�!�1�\�/��H���Gbc��\����0.FEK���;!�(f!�*:7H��!
�H��E$���H8��;���'7�\���.F� �����Q��94!�!���èO2Z.0/"E$�;8�����5 ?G�0!�14,M*4!"1456��EHE',"�$*-14� 9:565 I�/��6äT���$Ss[�14/"!�1
E'7H94!"�^Lß\@*-`a�����"9:!�! ���;�����"94Ej��!Z7HE$,��H��� ����!"�O�Qy���14��!"Ec7H["� 2YI�/D�O��5¢?G�H*4I���EHEj94/OS@�O���
t�y�BfÃ³tO���H84���3*O�O���j>@.;�0��!Z7 Ä�.0�0�VSc]
w+.;.0�����&� ��!����jEc7 9:!"�O��!RI�/��+äT��� E'/"� �aE$�O/"�H� �OSs["���$/"!�1m�VèO2�.;/aE'�08��O��!XÚNv�`��H�0��,��$*-I��&E$E$��!
I�/��häT���$Ss[�14/"!�1"]�ij����wT<�W�t�\��;7H� ��\39:�h\3P:���H��!a� �O����WR��EHE$/�!�14��! !�/���14���H�0!�1�`M�V#
.F94E'7$��7�LGE$* ��9-E$E����0!����������0!O�"/"EHE'/"!�1 �O���QWX��EHE'/�!"14��!���/��H� ��9:!"�O���$��?G�H*4I��&E$E$��*O�O���
i�9
7H��!Z7$� 9:!"E'Ss��� E�\@���u7H14������!"��9:/aE'1-��EH� ��.;*ZE$E$��!d\�94��]
¾M/�E$9414��!�`".;���;`O76!�*O� �oLG��9-E$Ee�O�0�d14��!"9:!"!-7H��!��N��� ��!�����L�!���`a��!��O��!�WRv��H�;!���7'#f`�I�\h]
wT<�W (h9:�$7$��!�9:.0.;���H�O�0!�1ZEG!�*O� ��[�`M���3\����;7$���$��<
�&� ��!�*4.0*41-�;��!XÃsI-] ��]�JT7$�"���H!��V7�(h9:�$7$��!aÄ
94!�\@���u7H���H��U+�V7$I���8-���H`�/�!"����!�E$�;!a�^]�ij94�����Q5�/"EHE'7$�d\3P:�"�$��!"���O���mij/�� � �OSs[����H/�!�1aL
`M���05åwN/OSs`a9:/�8-*4!�<+>@?3ACB)?T#%äT���H`��0!"�O/�!�1-��! ["`a���Yt�*O� 2-�V7HE���9:Ss[��YtO*4�H14�X1-�V7$� 9:1-��!
\���� �O��!���9-E$E��"9:`M���K94/"� ��[�`a�����O�0�RB'�$�F� �Z7$�014��!ºDe� ��14�m2-*4565�/�!"�;I��;���'7h\�/�� �O�4]�i+�0��E
\�/�� �O�j���H�$���0� �Z7K�O/�� � ����!-7 E',"�$�&� ����!"���NJG�0!-7H�H9414/�!"14��!m�0!d�O�0�f��*4/O7H���$7H94`a��.;.0��!��O���@`M�V#
7H�$*�.M��!���!Y����� �"!����&]

<�úKûÛúZù © ��. �2� .f./Û �	� 0N��i ���,+
���������0!�����?K�;!�1-,a*-!�1�WX��EHE'/�!"1d\��0�H�R8-*4!X���;!"��5 >@.0�;��!-7H��! ���0!��eUj94� ���H�0� �Z7f9:!X���;!���!
t����$8-����14�&E'��!"�O�V7&L^\@��.0� �"���f�O�;�Q��56,OS®94!�14��!��6U+94� �"�$�F� �Z7j���0!OS®9-� ��I�/"�$["� 2OE$��!"���V7�]�i�94E
?G�H*41-�H94565¤5Q�FEHEc7K��94`a���"�O�0�j¾M���;7�L-\@��.0� �"��I�\��0EH� ����!Q�O��5 g
*-EHE$� ���F� 24��!e�O���GU+9-� ���$�F� �Z7
/�!a���O��5l���0���O���$��5Q,�S®9:!�1-��!d8-��� Ec7H�$�F� ����!��0E'7�]Gw+/"E��O�0��E$���314��56��EHE'��!���!�¾ß���;732-q4!�!"��!
!�/�!��O�0��g
9:7$��!�I�I����;7�Ã®�O�0�dÚjP:.;Sr7$���O����14��56��EHE'��!���!�¾M���;7 Äh/�!"���O�0� º `M���$7$� 9:1-/�!�1ZE'1-�V#
EH� ��\��;!"���;1-24���;7hÃ®�39:!"��`��$���u7H�&Ä�`M���H��� ��!"�V7�\@���H����!o]
����1-*4!�!"��!�\�/�� �O�f56�u7N�O���Nt���!"��/�!�1Q���0!���E���vZ7$�&E�LO��94!�!d\��0�H���O�0��Uj94� ���H�F� �-7H��!�.FP:!"14�
���$��q-�Z7G/�!"�6���0!m���H!���/O7$�&EG?G�0!�14,M*4!"1��O/�� � ��14��Ss[����$7�]-�4�&�O�jt���!"�O/�!�1h\�/"�H�O�+5Q�����$S®94� �



à�b ô�b�e�ñ�òKó+ìNòKíhg§gjòKó¤ìläX��óNê«gjë+òjï�ÜU��ê«�3îoê�ehï�ì+òv] ½:Ô
\��0�������H��*4.;7�L4E$*f��94EHE�WR�;!a�O��E'7'# L4ÚNqO� �"E'7'#^/�!a�eij/�� � �"E$� �"!��u7$7HE$\@���'7H�@`M��E'7$�0565�7G\���� �O��!
2-*4!�!Z7H��!o]
ij/�� � ��14��Ss[����$7N\�/�� �O��!�!�/�!R�O�;��Ss*-.;1-��!"�O��!YäT��� E'/"� �aE'�H���0����!
Â

•

äT��� E$/"� ���fI�/���JK�$56�;7'7$.0/�!�1�����EjØj8-���H����9-�O��E�]

•

WR�&E$E$/�!�1-��!Y9:/OST�O���NwT<�W tZ7H�$�&� 24�6Ã³t�y�B%#ctOkjUjÄ

•

WR�&E$E$/�!�1-��!Y9:/OST�O���NWXvZ�H�0!��V7+tZ7H�$�&� 24�mÃ³tOkjU�#'¾ßw+WX?ßwjU�ØfÄ

•

WR�&E$E$/�!�1-��!�[�`a���N�O�0�h14��EH9:5�7$��tZ7H�$�&� 24�6Ã³t�y�B%#ctOk+UN#c¾^w+WR?^w+UfØfÄ

×�[��G���;�NWR�&E$E$/�!�1-��!e\�/��H����!69:.0.;�3äT���H`��0!"�O/�!"1-E$,"9:� 9:56�V7H����9:/OSM*4,O7H�;5m94.;��!Qij/�� � �"E$9:7$I
���;!"14��E'7$��.;.;7�ÃsB)5�×a9:.0.;�f<+>@?�A
B)?NÂ����0!�<�/�!��0!�1m9:.0.0���Nt�*O� 24��7HE ÄG1-��5mPM}Q�O��!�JG56,OSs���".;/�!�#
1-��!R�O�&E+¾ßw+WR�0!Z7$���$!���!������$�F� �Z7$��E3Bc�@#)Ô4û-¿:Á"] 0 go/atO��� �&Ô4û�1

ª��8� Ý ¬ � �-, � 	��)� � � d ² { �- '��� � }sÞY�  {!�  '"f}(, � &

¾ß/�!"P4� �aEc7h1-94.u7f��EfI�/ ���$56�;7'7H��.0!oLo\��0�6E$�F� �D�O���fäT���H\�94.u7H/�!�1-E$56����� 9:/�Ss\�94!"�^Lß\@��.0� �"���
Ss["�K�O�0�3Ú+v�`��$�F�O!���7KwN?GB�`M�V7$�H�0��`M��!6\@���H����!Q5�/"EHEc7H�4L494/"E$\��;�H24��!�24q-!�!Z7$�-]�ÚN�0���HI�/Q\�/��$#
����!���94!�!��O�0��¾M���;7$56�&E$E$/�!�1-��!oL�\@��.0� �"�m/�!Z7$���ewN/"E$!�/O7$I�/�!�1��O����ÚNv�`��H�F�O!��V7Q�@�0`�.0�;*4#
7H����2���/��H� �e��94E�?G�H*414� 9:565 ��vZ`"�$�F�O,�,����'Ss*-.;147$��!oLC84���H14.0�F� ����!h56�;7�WR�&E$E$/�!�1-��!oL
\���.F� ���
/"!-7H���T�F�O��!Z7H�0EH� ����!Q�����O�0!�14/"!�14��!�Ã®E$*
\����;7��O�0��E$��E�56q41-.;�F� ���FEc7�Ä�5Q�;7G�O��!e?G�0!�14,M*4!�1-,��H*:#
1-�H94565Q��!�Ã®9:7$56,�,oL
1-5Q,",oL&7H�V,",�,aÄ��O/�� � ��14��Ss[����$7
\�/�� �O��!o]�1456,�,h/�!a��9
7H5Q,",�14�H���;Ss��!
���;�H��2Z7�94/OSK�O�0�e��!Z7HE$,��$�&� ����!a�O��!Xw+?GBcEeÃpyfW�LßÖj<3B'Ä+I�/o]�ij9d��vZ`"�$�F�O,�,oLM14��!"9:/aE'*�\��0�
9:7$56,�,�/�!"��1456,�,�94/"EQ�O��5 `M���H���;7HEQ8-*4�e���;�&E'���Qw+�$`M���;7m`a�&Ec7H������!"�O��5 ?K�$*-14� 9:565
7 �V,�,",d��!Z7c\��F� 24��.u7G\�*4� �O��!m\39:�H��!
L-E$�;!"�m���;�j?G�$*-14� 9:5656��84*-5 ?G�H�0!�I��0,������K�F�O��!Z7$�FEH� �oL
8-*4!��O���3.0�V7$I�7$��!"�O.0�0� ����!dB)56,�.0��56��!Z7H�;���$/�!"1e������E'������P4��!�.0�0� ��/�!"�d��E3Ec7 9:!"����9:�"���3I�/
���$\39:�$7$��!oLo��9-E$E�\���!�!�E'�F� � w+`�\@���0� ��/�!�1-��! ���H14��`M��!DE'*-.;.;7$��!oL
�O�0��E$�mE'*�14/�7f\��0�m9:/"E'#
EH� ��.0�;�&E$E$.0�0� �D9:/OS@����!�Øj84���H���&94��Ss[��h�O�0�mÚNv�`��H�0�O!"�V7$`"�;`�.0�0*:7$�"��2RI�/"�$["� 2�I�/OSs[����H��!DE'���;!
\���� �O��!o]
���0��9:/aE��O�����0!�w+`�`��0.0��/�!�1mÁ"]Õ½�14��I����01:7H��!�y���14��!Z["`a���HE'7$��.;.0/�!�1m�O����1-��56��EHE$��!���!�g�9
#
7H��!�I�I����u7H��!��05 ×"94.;.0�d���;!"��� º `a���'7H�H9414/�!"1X56�u7m<+>@?�ACB)? ��� E'�F� �Z7$.0�0� ���FE'7�LG��94/����$7e���;!
?K�;!�1-,a*-!�1�56�u7m��v�`��$�F�O,�,�I�\39:�Q�V7c\394Ee.0P4!�14���Q94.0EQ56�;7Q7 �V,�,",oL@�O*O� ��84���H`�.0���0`O7m�O�;��#
E$����k+!Z7$��� EH� ���;�&� ��*�� �D���H����`�.;�F� ��/"!-7H���H�"9:.0`��O����E$�0� �D���0!"E'7$��.;.0��!"����!�×����".;���'7H*4.0��� 9:!�I
Ã³wN`�\����F� �Z/"!�1684*4!YWR�0!��05694.u#G/"!"�YWX9
èO�05694.;["`a���'7H�H9414/�!�1ZE'I����;7 ÄV]
tO*456�u7f5�/aE$ENSs��E'7$14���"9:.;7$��!X\���� �O��!�Lß��9-E$Ej���0!DØj84���$�"��94�Y�O�������0`�.0�;*47$����2�!"�0� �Z7+Ss�&Ec7$#
E'7$��.;.0`"94���0E'7�]YkN5�`M��E'7$���"��!"�O��!�kN!Z7$���HEH� ���0���O�m.0���F� �Z7$����9:`�.0��E$`"9:�hI�/�5m94� ����!�94.0E��;!
y�� 9:,"���;2mÁa] ½�56�u73�;�"�$��!dI�\����aS®94E'7384��� EH� ��56*4.0I���!"��!�(f/��H84��!oL-\�/"�H�O��!�*O� �d�O�0�fwN`�`��0.;#
��/�!�1�Áa] ¿�9:!�1-�VSs���$7$�01:7&]�w+/OSs14��7$� 9:1-��!614��14��!����;��U+94� �"�$�F� �Z7$��!".0P4!�14�3�FEc7����;���@�O�0�jij�A.M��#
�H��!"I��O���j¾M���u7H56��EHE'/�!"14��!Y�O����`a���0�O��!Y?G�;!"14,M*4!�1-,��$*-14� 9:5656�+��v�`��H�0�O,",�/�!a�d7 �V,�,",o]
��.0���0`O7j!"*�� �R!a94� ��I�/O7$� 9:1-��!oL���9-E$EjE'�F� �Y[�`M���f�O�;�eWR��EHE'/"!�14��!�I�/�yfW /�!"�YÖ�<3BN��94E'#
E$��.0`M��E$9414��!�.FPM}:7Z8



¿-æ ]hí_^Gê�ï�òKîdà�bdcRò@ð"ð-f�ëRm3òKë�f�ë_g=íÓf�ð�ãXòKó�ïkf�ëRm

500

550

600

650

700

750

800

1 10 100 1000

Ü
be

rtr
ag

un
gz

ei
t [

µs
]

Nachrichtenlänge [Bytes]

TCP Übertragung mit hybridnet
TCP Übertragung mit tcppp
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Differenz zwischen hybridpp und tcppp
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Vergleich zwischen Classic IP und AAL5

TCP/Ip zwischen SGI und SUN via Classical IP
XTI zwischen SGI und SUN via AAL5 (ATM)
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Vergleich zwischen GM und TCP/IP (mit Fehlerbalken)

Verbindung zwischen Clusterknoten und Gateway−SUN per GM
Verbindung zwischen Clusterknoten und Gateway−SUN per TCP/IP
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Nachrichtenlänge [Bytes]

Vergleich Hybridnet versus TCP/IP

von Cluster mit GM zu Gateway weiter mit TCP/IP zu SGI
von Cluster mit TCP/IP direkt zu SGI
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