
���������
	������� ��������	��� �������
��� �"!$#&%('*),+.-0/�12%(3546�"12%('*798;:=<(�>+?<(1@�.�.4�AB<(4C1

D$EGF@HJILKJMNHJOQPROTSVUTMXWZY\[RFR]RM�OTY^H`_JMXF�EaFbP@HJOcYdEaHJILef[RIhg@Iai�MXF9YjSJe,Ydk2M=OTMXlC[REGOmMXi�MXF9Ymn
efSoOpYdkRM=qjrsWBt*uvSoFRSJ[ROmndwpxyMXzoOTMXM{EaF|q}[RnTEaFRM�nmn\~�F2efSoOTi�H`YmEaSoFbrsKsnTYdM�i�n

� OTEa]|��SoF2EGYdSJOmEaF2zR���F|�$�sYdM�FR]@HJ�RIGM�H`FR]�rsMXWX[2OmM{��PRP2OmS9HJW^k
�9K

��H`YTYdkRMZ� � OTS��oM

r6[2P M�OT�sEanTSoOX��xyOX����HJOm_bq}HJ_JM�O
��OmSVUTM�W�Yv[RFREhYN�����o���9�

��H�K��J�o�o�

�
�Z�Z�*�m�s�Z�

��OmS(UTMXW�Ymn�H`OmM{[RFR]RM�OT�}HNK|YmS;PROmS��sEa]RM{]REGnTYmOmEa�2[2YdM�]�PROTS6W�MXnTnmEaF2z�S��oM�O\H;�QEG]RM=HJOmMXH2���jkRM�K
HJOTM{HJEai�EaF2z�YdS��}HJOm]�HJIaIGS��QEaFRz nTMNHJi�IaM�nmn\HJW�WXMXnTnvYmS�zJIaSo�@H`IaIGK�]REGnTYmOmEa�2[2YdM�]|OTMXnTSo[ROmW�MXn��
~�F¡HJF9K¢]REancYdOmEG�R[2YmMX]¡EGF2efOdH`nTYdOT[RW�Ym[ROmM`£}Ydk2MXOmM|Ean�H¤FRMXM�]¡YdS¤i�SJFREGYmSoO;HJFR]¥i�HJFRHJzoMbYdkRM
OTMXnmSJ[ROmW�MXn�Ymk@H`YvMZ�6EancY��QEGYmkREaF|YdkRM=nTKsncYdMXi|�v¦§k2EaIaM
YmkRM�i�SoFREhYdSoOTEaFRz¨FRM�MX]Rn�SJeYdk2M � OmEa]
WXHJF�� MynTP M�WXEhg@MX]�£RYmkRM
_CEaFR]2njSJe,EaF2efSoOTi�HVYdEaSJF��?MXEGFRz¨i�SJFREGYmSoOmM�]�WNH`F|�?M
]REh�oMXOTnmM�©�efOTSoi
ncYdOmMXHJi�EaFRz¨]@HVY^H Ydk@HVYQEaFR]REGWNH`YmMXn}YmkRM{nTYdH`YdM
SJe$H¨Om[RF2FREaFRz;PROTS6W�MXnTnX£RYdS;PROTS��6EG]REaF2z¨i�MZY^HV©
]@HVY^H�H`� So[6YªYmkRMp[RnTM}SJe?H � OTEa]=nmEGYmMJ�ª�jkREanªEaF2efSoOTi�HVYdEaSJF=i�[RnTYª� M«]RMXIGEG�JMXOmM�] EaF�H2£JnTMXW�[ROmM`£
YmEai�MXIGK�i�HJFRSoOjH`WXOmSJnmnQkRM�YmMXOTSozoMXF2MXSo[RnvnTKsnTYmMXi�nX�
�jkRMbP2OmSVUTM�W�Y;MZ�6PRIGSoOmM�n¨YdkRMB]2M��oM�IaSoP2i�M�FCY�SJevHJF¬M�sYdMXF2]@HJ�RIGMbnTKsnTYmMXi|£«IGM��oM�OdHJzJEaFRz�M�s©
EGnTYdEGFRz.i�SoFREhYdSoOTEaFRz�YmMXW^kRFRSJIaSozoEGMXn�YmS®PROTS(�sEG]RM�H.]REGnTYmOmEa�2[2YdM�]�£pYdOmHJFRnmPRHJOmM�FCY�i�MNH`FRn�YmS
i�SoFREhYdSoO\OmM�nmSo[ROTWXM�n{�QEhYdkREGF�H � OmEa]�MXF9�sEaOmSJFRi�M�F9YN�{�¯PROmS`YdSJY�KsP?M Eany]2MXnmEGzoFRM�]"H`FR]�]RMZ©
�JMXIaSJP M�]�YdSB�?SJYmk�PROmS��JM�YdkRM��JH`IaEa]2EGY�KbSJe�YmkRM�i�SoFREhYdSoOTEaFRz�HJOTW^kREGYmMXWZYd[ROTM¨HJFR]�S��JMXOmW�Soi�M
YmkRM�EGi�P2IaMXi�MXF9YdH`YdEGSoF�EanTnm[RM�n��QEhYdk¤]RM��JMXIaSJPREaFRz|nmWXHJI°H`�RIaM`£ªOTSo�R[RncY � OmEG]¤nTSJe±Y��}HJOmM`�B���6©
ncYdOdH`W�YdEGSoF�H`FR]�MXF2WNHJPRnT[RI°HVYdEaSJF�SJeYmkRM�ncKsnTYdM�i²W�Soi�P SoF2MXF9YdnyW�OmMXH`YdM�H�nTYmOm[RWZYd[ROTMX]�����~^£
�QkREGIaM
Ydk2M�[RnTM�SJe�]6K6FRHJi�EGW{WXSs]RM�IGS9HJ]REGFRz�HJIaIGS(�QnjefSoOvHJF�MZ�sYdM�FR]@HJ�RIGM HJF2]�³@M�2EG�RIaM=Eai¨©
PRIGMXi�MXF9Y^HVYdEaSJF��



� �����������
	

� 1���f4����{���?) %�4s) %�8 �

� ' 8�%������j'*+?#5<(468 �

� �X)?%�<(���ª#,7J%('f�?) �
� � � �jkRM � OTEa]�HJF2]�i�SoFREhYdSoOTEaFRz����=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� �
� � � r6MXW�[ROmEhY�K �=���=�=���{�=���=���=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �
� � � xyEancYdOmEG�R[2YmMX] �=�=���{�=���=���=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �
� � � ��OmSVUTM�W�Y���HJF@H`zoMXi�MXF9Y ���=���=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �

� � �R� � �v]R]REhYdEaSJF@HJI���OTSVUTMXWZY��}SJFRnTYmOdHJEGFCYmn ���=�=���=���=�=���=�{���=���=�=���=���=� � �
� � � r6[Ri�i�H`OTK�SJe$�vEai�n��{�=���=���=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �

! " 4$#5'f4&% �('
�6� � ~�F9YdOmSs]R[RWZYdEGSoF �=�=���{�=���=���=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� �*)
�6� � +\MZ�sEaM���SJe,�}SoOmM{�,MXW^kRFRSJIaSozoEGMXn �=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� �*)
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�2� ) � � rsMXWX[2OmM�r6S6W^_`M�Ymn��5HNKoM�O �=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� ) �
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�2� . � � �v]@HJP2YmEaFRz¨YmkRM�r6MXOc�6IGM�YmnQYmS;[RnmM�rRr�� �=�=���=���=�=���=�{���=���=�=���=���=� . �
�2� . � � rs[Ri�i�HJOcKBSJe$��OmSJYmSJY�KsP M�� �=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� 1 �
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�R� � � � �}SJi�P@H`OmEanTSoFbSJe$D@MNH`Ym[ROmM�n\YmS�rsP M�WXEGgRWNH`YmEaSoF ���=�=���=�{���=���=�=���=���=� 1 �
�R� � � � �\FREG�JMXOTndHJI5x
H`YdH�rsYdSoOTM �=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� 1 �
�R� � � � ��HV�6Eai [Ri ��W�WXMXP6Y^HJ�RIGM��,HVYdMXF2WXEaM�n�t*�jEai�MXIGEaFRM�nmndw=�=���=�{���=���=�=���=���=� 1 �
�R� � � � �v[2YdSJi�H`YmEaW �\S6]2M�xyEGnmW�S(�JMXOcKb~�nmnT[RMXn �=�=���=���=�=���=�{���=���=�=���=���=� 1 �
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�R� � ��F@H`IGKsnmEGnjSJeDªEaF@HJI ��OTW^kREGYmMXW�Ym[ROmM ���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� 1$.
�R� � ��JH`Ia[@H`YmEaSoF�SJe���OmS(UTMXW�Y���H`F@HJzoM�i�M�FCY �=�{���=�=���=���=�=���=�{���=���=�=���=���=� 1$.
�R� � r6[Ri�i�H`OTK ���=�=���{�=���=���=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� 1 1
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¦"SoOm_¥���=���=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� �9�
�6� � ��OmSVUTM�W�Y +\MZ³@MXWZYdEGSoFRn �=���=���=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� �o�
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A :�<(���,#,7J%�/�1R! � 12%�1 �ª1@8�4 � �
��� � r�� �.xyMZg@FREGYmEaSoF2npefSoOpYdkRM=��OmSs]R[RWZY���HJP|x
H`Y^H`�@HJnmM ���=�=���=�{���=���=�=���=���=� � 1

��� � � � �ªHJ�RIGM
nTYmOm[RWZYd[ROTM=efSoOpYdHJ�RIGM�� PROTS6]2[RW�Ymn	�¢�=���=���=�=���=�{���=���=�=���=���=� � 1
��� � � � �ªHJ�RIGM=rsYdOT[RW�Ym[ROmM{efSoOj�ªHJ�RIGM�� PROTS6]2[RW�Y i�HJP2PREaFRzJn	� ���=�{���=���=�=���=���=� � 1

��� �0�$�RH`i�PRIGM�
yEGM��QnQSJe,YdkRM=x
H`YdHJ�@HJnTM �=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �
��� �6� � x
HVY^H�
yEGM�� efOmSoi �$HJ�2IaM�� PROmSs]R[RWZYdn	� �=�=���=���=�=���=�{���=���=�=���=���=� � �
��� �6� � x
HVY^H�
yEGM����$HJ�2IaM�� PROmSs]R[RWZY i�H`PRPREaF2zon	�����=���=�=���=�{���=���=�=���=���=� � �
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q�� � r�� �.xyMZg@FREGYmEaSoF2npefSoOpYdkRM��\FREG�JMXOmnmHJI5x
H`YdH;rsYdSoOTM=x
H`Y^HJ�RHJnmM �=�{���=���=�=���=���=� � �J�

q�� � � � �ªHJ�RIGM=rsYdOT[RW�Ym[ROmM{efSoOj�ªHJ�RIGM�� [R]2] EaFR]RM���{���=���=�=���=�{���=���=�=���=���=� � �J�
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q�� � � � �ªHJ�RIGM
nTYmOm[RWZYd[ROTM=efSoOpYdHJ�RIGM�� [R]2] ]@H`Y^H�� �=���=���=�=���=�{���=���=�=���=���=� � �J�
q�� � �$�RH`i�PRIGM�
yEGM��QnQSJe,YdkRM=x
H`YdHJ�@HJnTM �=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � � �

q�� �6� � x
HVY^H�
yEGM�� efOmSoi �$HJ�2IaM�� [R]R] EaF2]RMZ���R�=�=���=���=�=���=�{���=���=�=���=���=� � � �
q�� �6� � x
HVY^H�
yEGM����$HJ�2IaM�� [R]R] ]@H`YdH �®�=�{���=�=���=���=�=���=�{���=���=�=���=���=� � � �

� ��� %�4C<V)51 ���L1$#21":y1R7��61R+>468 ��� �
��� � �$�6YmMXOTF@HJI,�oHN�`H��ªHJW^_VHJzoMXn;�=���=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �J�

� ���?#5<V7o4"�����,4 ��� �
x � � zoOmEG]RWXIGEaM�FCYmnX� HN�jY{���v�jY �}IGEaM�FCY{�=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �`�
x � � zoOmEG]RWXIGEaM�FCYmnX� nmM�OT�sIaMZY{�¦.M��R~�F9YdMXOce*HJWXM ���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �`�
x � ��zoOmEG]RWXIGEaM�FCYmnX� HJPRPRIGM�Y
���\�jYd�vPRPRIaMZY �}IGEaMXF9Y �{���=�=���=���=�=���=�{���=���=�=���=���=� � � �
x � � zoOmEG]RWXIGEaM�FCYmnX� WXIGE$� �}IaE �=���=���=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � � �
x � � zoOmEG]Ri�SoFREGYmSoO\�}�|SoFREGYmSoO^rsMXOT�sIGM�Y ���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � � �
x � ) SoOmz2� zoOTEa]�� nm[2PRP SJOTY
��xyMX�2[Rz����=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � � �
x � . SoOmz2� zoOTEa]�� nm[2PRP SJOTY
�«rsYmOmEaF2z9�$HJEGOB�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � � �
x � 1 SoOmz2� zoOTEa]�� nm[2PRP SJOTY
��~�FR]RM�2�$HJEGO �=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � � �
x � ��SoOmz2� zoOTEa]�� i�]RnX� Omzoi���� � OTEa]>r6M�WX[ROTEGY�K ���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � � �
x � � ��SoOmz2� zoOTEa]�� i�]RnX� Omzoi���� +\zoi����y[RMXOcK��=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � � )
x � � � SoOmz2� zoOTEa]�� i�]Rny����]Rn �=���=���=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �J�
x � � �vSoOmz2� zoOTEa]�� i�]Rny����]Rn � OTEa]>rsMXWX[2OmEGY�K��=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �V�
x � � ��SoOmz2� zoOTEa]�� i�]Rny����]Rn � OTEa]@x
HVY^H �=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � � .
x � � �ySoOmz2� zoOTEa]�� i�SoFREGYmSoO\����SoFREhYdSoOdr6WNHJF �=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �J�
x � � �vSoOmz2� zoOTEa]�� i�SoFREGYmSoOX� HJzoM�F9Y�����zJMXF9Y^�$�6WXM�P2YdEGSoF �=�=���=���=�=���=�{���=���=�=���=���=� � � �
x � � ) SoOmz2� zoOTEa]�� i�SoFREGYmSoO\��r6WNHJF2FRMXO �=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � � �
x � �*. SoOmz2� zoOTEa]�� i�SoFREGYmSoO\����SoFREhYdSoOd��HJF@HJzJMXO �=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �o�
x � � 1 SoOmz2� zoOTEa]�� WXIGEaM�FCY��«��SoFREhYdSoO �}SoFRFRM�W�YdEGSoF �=�{���=�=���=���=�=���=�{���=���=�=���=���=� � � �
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x � � ��SoOmz2� zoOTEa]�� WXIGEaM�FCYX� HN�jY
���vFREai � OdHJPRk§�=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � � .
x � �`��SoOmz2� zoOTEa]�� WXIGEaM�FCYX� HN�jY
���|SoFREGYmSoOm~�F9YmMXOTe*H`WXM �{���=�=���=���=�=���=�{���=���=�=���=���=� � � �
x � � � SoOmz2� zoOTEa]�� WXIGEaM�FCYX� HN�jY
� � OmEG]R�,OmMXM ���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �J�
x � �J�vSoOmz2� zoOTEa]�� WXIGEaM�FCYX� HN�jY
���\S6]2M �=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �`�
x � �`��SoOmz2� zoOTEa]�� WXIGEaM�FCYX� HN�jY
���,OmM�M����=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �`�
x � �V�ySoOmz2� zoOTEa]�� WXIGEaM�FCYX� HN�jY
���|SoFREGYmSoOm~�F9YmMXOTe*H`WXM FRS`YdOmM�M ���=���=�=���=�{���=���=�=���=���=� � � )
x � � �vSoOmz2� zoOTEa]�� WXIGEaM�FCYX� nTnmIª�«��OTSoi�EGnmW�[RSo[Rnmu\YmYmPRn^�|MXnmnmHJzoM �=���=�=���=�{���=���=�=���=���=� � � �
x � � ) SoOmz2� zoOTEa]�� WXIGEaM�FCYX� nTnmIª�«��OTSoi�EGnmW�[RSo[RnmuvSoncYdF@HJi�M	
�M�OmEhg@MXO �=�=���=�{���=���=�=���=���=� �*) �
x � � . SoOmz2� zoOTEa]�� WXIGEaM�FCYX� nTnmIª�«��OTSoi�EGnmW�[RSo[Rn�� �J� �`�ªOT[RnTY^��HJF@HJzJMXO �=���=�{���=���=�=���=���=� �*) �
x � � 1 SoOmz2� zoOTEa]�� PRIG[RzoEaF2nX� i�Ss]R[RIGMXnX� PROTS6W�i�SoFL� nTMXOmEaHJIaEGnmM�]|�«��EG� �=�=���=�{���=���=�=���=���=� �*) �
x � � ��SoOmz2� zoOTEa]�� PRIG[RzoEaF2nX� i�Ss]R[RIGMXnX� PROTS6W�i�SoFL� nTMXOmEaHJIaEGnmM�]|�«��EG�R~�i�PRI �=�{���=���=�=���=���=� �*) �
x � �J��SoOmz2� zoOTEa]�� PRIG[RzoEaF2nX� i�Ss]R[RIGMXnX� PROTS6W�i�SoF|�«��SoFREhYdSoO ���=���=�=���=�{���=���=�=���=���=� �*) �
x � � � SoOmz2� zoOTEa]�� PRIG[RzoEaF2nX� i�Ss]R[RIGMXnX� nmF2i�P��}�|SoFREGYmSoO �=�=���=���=�=���=�{���=���=�=���=���=� �*) .
x � �o�vSoOmz2� zoOTEa]�� PRIG[RzoEaF2nX� i�Ss]R[RIGMXn\�}�|SoFREGYmSoOdxyMZe ���=�=���=���=�=���=�{���=���=�=���=���=� �/. �
x � �J��SoOmz2� zoOTEa]�� PRIG[RzoEaF2nX� i�Ss]R[RIGMXn\�«x
HVY^H9rsYmSoOmMXxyM�e �=�=���=���=�=���=�{���=���=�=���=���=� �/. �
x � �`�ySoOmz2� zoOTEa]�� PRIG[RzoEaF2nX� i�Ss]R[RIGMXn\�}rsMXWX[2OmEGY�K6xyMZe ���=�=���=���=�=���=�{���=���=�=���=���=� �/. �
x � � �vSoOmz2� zoOTEa]�� PRIG[RzoEaF2nX� i�Ss]R[RIGMXnX� IaSsWNH`I&����OTS6]2[RW�Y^��HJP ���=���=�=���=�{���=���=�=���=���=� �/. �
x � � ) SoOmz2� zoOTEa]�� PRIG[RzoEaF2nX� i�Ss]R[RIGMXnX� OmM�i�S`YdM=����SoFREhYdSoO �=���=���=�=���=�{���=���=�=���=���=� �/. �
x � � . SoOmz2� zoOTEa]�� PRIG[RzoEaF2nX� i�Ss]R[RIGMXnX� OmM�i�S`YdM=��r6MXW�[ROmEhY�K �=���=���=�=���=�{���=���=�=���=���=� �/. �
x � � 1 SoOmz2� zoOTEa]�� PRIG[RzoEaF2nX� i�Ss]R[RIGMXn\�«��OTS6]R[2W�Y��HJP@xyM�e"�=���=���=�=���=�{���=���=�=���=���=� �/. .
x � � ��SoOmz2� zoOTEa]�� PRIG[RzoEaF2nX� i�Ss]R[RIGMXnX� UTWXEhefnv��rsMXWX[2OmEGY�K����=�=���=���=�=���=�{���=���=�=���=���=� �/. .
x � �o��SoOmz2� zoOTEa]�� PRIG[RzoEaF2n�����Ia[RzJEaF@xyMZe �=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� �/. 1
x � � � SoOmz2� zoOTEa]�� PRIG[RzoEaF2n�����Ia[RzJEaF>��H`F@HJzoM�O ���=�{���=�=���=���=�=���=�{���=���=�=���=���=� �/. 1
x � �9�vSoOmz2� zoOTEa]�� nmM�WX[ROTEGY�K���r6MXW�[ROmEhY�KR��HJF@HJzoM�O �=�{���=�=���=���=�=���=�{���=���=�=���=���=� �*1 �
x � �o��PROmSsWXi�SoF�����OmSsWXi�SoF>r6M�OT�JMXO �=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� �*1 )
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� � � � �sEaOTYm[@HJIL�sEGM�� S`eH;[RnmM�OQEaF9YdM�OdHJWZYdEaF2z;�QEhYdk|H � OTEa] ���=�=���=�{���=���=�=���=���=� �
� � � ��kCKsnTEaWNH`I��6EGM���SJeH � OmEa]¢�=���=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �

�6� � �jkRM � IGSo�R[RnQu\MNHJOcYT©�q}MNH`Yv�|SoFREGYmSoOmEGFRz efOdH`i�MZ�}SoOT_��=���=�=���=�{���=���=�=���=���=� �o�
�6� � �jkRM � H`FRzoIaEaH�WXIG[RnTYmMXOQi�SoFREGYmSoOmEGFRz�ncKsnTYdM�i ���=�=���=���=�=���=�{���=���=�=���=���=� �J�
�6� � �jkRM=HJOmW^k2EGYdM�W�Ym[ROmM{SJeªYdkRM=x{r � � OTEa]���SoFREhYdSoOp��OTSJYdS`Y�K6P?M ���=�{���=���=�=���=���=� � �
�6� � �}Soi�P@HJOmEGnmSoFbS`eªefMXH`Yd[ROTMXn\SJeªOmM��sEGM��«MX]�i�SoFREhYdSoOTEaFRz�nTKsnTYmMXi�n �=�{���=���=�=���=���=� � )

�2� � �jkRM{]RMXnTEazoF�
 EGi�P2IaMXi�MXF9YdH`YdEGSoFBPROTS6W�MXnmn|�{���=�=���=���=�=���=�{���=���=�=���=���=� �9�
�2� � �}IaEGMXF9YQz9H`YmM��}H�KBEaF9YdM�OdHJWZYdEaSJF �=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� �o�
�2� � � HVYdM��}HNKbOmM�lC[RMXncY�PROTS6W�MXnTnmEaF2z �=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� �J�
�2� � ��F�HJ�RncYdOdH`W�YQi�SoFREGYmSoO ���=���=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� �9�
�2� � ~�FREGYmE°HJILHJOmW^k2EGYdM�W�Ym[ROmM �=���=���=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � �
�2� ) �jkRM=��OmSsWXi�SoF�]RMXnTEazoF|nmP?MXW�EGg@WXH`YdEGSoF ���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � )
�2� . �jkRM{zoOdH`PRkREaWXHJILYmOmMXM{OT[RFRFREGFRz;EaF|H��oH��`H;�,¦§��HJPRPRIGEaWXH`YdEGSoF �=�{���=���=�=���=���=� �J�
�2� 1 ��FREGi�HVYdMX]bzJOdHJPRk|WXIaHJnmnjOT[RFRFREGFRz;EaF|HJF|�,¦§� �QEaFR]2S(� �=�=���=�{���=���=�=���=���=� � �
�2� � ��OTW^kREGYmMXW�Ym[ROmM
�QEhYdk�WXIGEaMXF9YQW�S6]RM{OTMX[RnTM�kREGzokRIGEazok9YdM�]¡�=���=�=���=�{���=���=�=���=���=� � �
�2� � � ��[2YmSoi�H`YdEGWyFRSs]RM
]REanTWXS��oM�OTK �=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � )
�2� � � �jkRM{PRk9KsnmEaWXHJI5nmEhYdMXn �{�=���=���=�=���=���=�{���=�=���=���=�=���=�{���=���=�=���=���=� � .
�2� � � uv�j�Q� W�Soi�i�[RFREaWXH`YdEGSoF��QEhYdkbg@OmMZ�pH`IaI�Yd[2FRFRMXIGIaEGFRz �=���=�=���=�{���=���=�=���=���=� � 1

.
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�2� � � �ªSonTnmEG�RIaM
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� � OTEa];WXSJFRnmEGnTYdn�SJeLH
efMX]RM�OdH`YmEaSoF;SJeLFRM�Y��«SoOm_`MX]BOTMXnTSo[ROmW�MXn�Y�K6P2EaWNH`IaIGK=efSo[RF2]�EGF;�sEGOTYd[RHJI@zoOmSJ[RPRnX�$�jkRM
� OmEa];WXHJF�PROTS��6EG]RMvH�z9H`YmM��}HNK¨YdS�nT[R�Ri�EGY�W�Soi�P2[2Y^H`YmEaSoFRHJIVUTSo�Rn«HJFR]�SJYdk2MXO��}SoOT_>£s�QkREGW^k��QEGIaI@�?MvOT[RF
SoF�OmM�nmSo[ROTWXM�npHJIGIaSsWNH`YmMX]¨�9K;OmM�i�SJYmMjSoO�IaSsWNHJI2nmW^kRM�]R[RIaM�Omn���~ Y�WXHJF��?MjYdkRSJ[Rzok9Y«HJ� SJ[2Y«HJn�zoEG�sEaF2z=[2nmMXOTn
HJW�WXMXnTn}YdS H�zoIGSo�@HJIR�sEaOcYd[@H`I?W�Soi�PR[2YdM�OX���jkREGn}i�HJ_JM�n}�?M�YTYdMXO«[RnmM�SJe�Ydk2M�WXSJi�PR[6YdMXO ©��@H`nmMX]�OmMXnTSo[ROTWXMXn�£
�QkREGW^k�i�HNK�ncY^HJFR]�Ea]RIGM�H`FR]�[RFR]2MXO�[6YdEaIGE���MX]�£>HJF2]�HJIaIGS��Qn\nTk@HJOTEaFRz�SJe�P?S(�«MXOcef[RI$OTMXnTSo[ROmW�MXn;tfnm[RW^k H`n
nm[2P M�O\W�Soi�PR[2YdEGFRz;PRI°HVYmefSoOTi�ndwZ�$���sEaOcYd[@H`IL�sEaM���SJeªSoFRM{[RnmM�OQEaF9YdM�OdHJWZYdEaF2z;�QEhYdk|H � OTEa]�EanjnTkRS��QF�EGF
D$EGzo[ROmM � � � �

User

Network

One use for a Grid: A user submits work and the
system will complete the task and returns the results.

Grid

D$EazJ[ROmM � � � �����sEaOcYd[@H`IL�sEaM���SJe$H;[2nmMXO\EaF9YmMXOdH`W�YdEGFRz �QEGYmk|H � OmEG]

�jkRM � OTEa]bEhYdnmM�IGe,FRM�MX]RnvH¨i�M�W^k@HJFREGnmi efSoOji�SoFREhYdSoOTEaFRz2�q«Kbi�SoFREhYdSoOTEaFRz��}M{i�MNHJF��

� ���}H�KBSJe$zoH`YdkRM�OmEGFRz;]@H`Y^H;HJ�?So[2YjYmkRM{nTYdH`YdM{SJe,YdkRM � OmEG]

� ��OmSsWXM�nmnTEaFRz;YdkREGnj]@H`YdH

�
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� xyM�IaEG�JMXOTEaFRz¨EhYpYdS�HJzoM�F9YdnvHJFR]�WXIGEaMXF9YmnX£R�QkREGW^k�WXHJF�i�HJ_`M
[RnmM{YdkREGnjEaF2efSJOmi�H`YdEGSoF��

~�F�SoOm]RM�O�YmS�zoH`YdkRM�O�YdkREGn�EGF2efSoOTi�H`YmEaSoFL£V�«Mvg@OTnTY�FRM�MX]�YmS=]2MXWXEG]RMQ�Qk@H`Y«]@H`Y^H
EGn�F2MXMX]2MX]bHJF2]�efSoO��Qk@HVY
EGYQEGnj[RnmM�]��
�jkRM � OTEa]bEGnj�@HJnmEGWNHJIGIGK�i�H`]RM
[RP|SJe �

� � nmM�OmEGMXnQSJeªFRS6]2MXnj�QkREaW^k�HJOTM=WXHJP@HJ�2IaM
SJeª]RSoEGFRz¨�}SoOT_>£

� �vzoMXF9YdnQ�QkREGW^k�W�SoF9YdOmSJI�YdkRM{FRSs]RMXn�£

� ��FR]|[RnmM�OmnQ�QkRS;�pHJF9Y\YdS;i�HJ_JM
[RnTM�S`eªYmkRM{OmMXnTSo[ROTWXMXn�£

� �\M�Y��«SoOm_Cnv�Qk2EaW^k|PROmS��sEa]RMyYmkRM{EaF2efOmHJnTYmOm[RWZYd[ROTM
Ydk@H`YQIGEaFR_�YdkRM{OTMXnmSJ[ROmW�MXnQYdSozoMZYdkRM�OX�

�jkRM�nmM
WXSJi�P?SoFRM�FCYmnQHJOmMvnmkRS��QF|HJnpPRHJOTY}SJeªH�PRk9KsnmEaWXHJIL�sEaMZ� SJe � OTEa]�EaF2efOmHJnTYmOm[RWZYd[ROTMyEaFbDªEazo[ROTM � � �6�
�ªS`YdMXF9YmE°HJIGIGK�MXHJW^k®SJe«YdkRM�nmM�W�Soi�P SoF2MXF9Ydn�£$�QkREaW^k"WNHJF.� M�]REG�sEG]RMX]¤EaF9YdS�EaF2efOmHJnTYmOm[RWZYd[ROTMJ£,[RnmM�Omn¨H`FR]
OmM�nmSo[2OmWXM�n$WXHJF�zJMXFRM�OdH`YmM�]RH`Y^HQHJFR]=MNH`W^k�WXSJ[RIa]{OmM�lC[REaOTM«EhYN�LYmkRM�K=HJOTM�� SJYmk{PROmSs]R[RW�MXOmnªHJFR]=WXSJFRnm[Ri�MXOTn
SJe � OTEa]bEaF6efSoOmi�H`YdEGSoF���jk2M=Y��«S�_`M�K�WXSJFRnm[Ri�MXOTn�H`OmM
YdkRM=WXSJFCYmOmSoI5H`zoMXF9YdnvHJFR]�Ydk2M=M�FR]�[2nmMXOTnX�«�jkRM
HJzoM�F9Ydn�OmM�ls[2EaOmM�EGF2efSoOTi�H`YmEaSoF¢YdS¢�?M HJ�RIGM�YdS¬i�HJ_JM�]2MXWXEGnmEGSoFRnB�QkRM�F W�SoF9YdOmSJIaIaEGFRz"YmkRM � OmEa]L£\M�FR]
[RnTMXOmn}i�EGzok9Y«�?M�EGF9YdMXOTMXncYdMX]bEGF�i�SoFREhYdSoOTEaFRz=H�OTMXnTSo[ROmW�MyOm[2FRFREaF2z�SoFRMvSJe�YmkRMXEGO5UTSo�Rn�t*P?MXOTk@HJPRn}EaF�OTMNHJI
YdEGi�MNwZ�«�jkRMXOTM�Ean\H;FRMXM�]�YdS�PROmS��sEa]2M=YmkRM�EGF2efSoOTi�H`YmEaSoFbEGF�W�SoF9YdM�6Y��?efSJOvM�RH`i�PRIGMJ£@EheEaF6efSoOmi�H`YdEGSoFBEGn
OmM�lC[REaOTMX] EaF�HBzJEG�oM�F�YdEGi�M=efOdHJi�M HJF2]�YdkRM¨ncK6ncYdM�i ]RMXIGEG�JMXOmn�EGYyIaH`YdM`£�EGY�EanvSJe�FRSb[RnmM YmSBYdkRM;H`zoMXF9YN�
��F2SJYdkRM�O�H`nmP?MXW�YvYdS�IaSsSo_bH`Y\EGnQYmkRM=FRMXM�]�efSoOQkREancYdSoOTEaWXHJI&]@H`YdH��?HJF�HJzJMXF9Y�i�HNKbOmM�lC[REaOTM�EGF2efSoOmi�H`YmEaSoF
SoF�H�PROmMZ�6EGSo[RnyncY^H`YmM�SJe�YmkRM � OmEG]����jk2M PROmS(UTMXW�Y�efS6W�[Rn�EGn�SoF�YmkRM�EGFREGYmE°HJI&i�SoFREhYdSoOTEaFRz;SJe�YmkRM�]RH`Y^H2£
kRS��«M��oM�ObEGY�Ean�MZ�6P?MXW�YmMX] Ymk@H`Y�YmkRM�H`OmW^kREhYdMXWZYd[ROTM��«So[RIG] nm[RP2P SoOcYbH¤WXIaEGMXF9Y�WNHJP@H`�RIaM|SJe
OTMXWXSJOm]REGFRz
i�SoFREGYmSoOmEGFRz ]@HVY^H efSoOpef[2Ym[ROmM{[RnTMJ���$�RH`i�PRIGMXnQSJe,YdkREGnjEaF2efSJOmi�H`YdEGSoF��

� �JSo�2n\W�[ROmOTMXF9YdIhKbOm[2FRFREaF2z�SJF�H¨FRSs]RMJ£

� �jkRM{WXHJP@HJ�REGIaEhYdEaM�n}SJe$H;OmMXnTSo[ROTWXM�tfefSoOjM�RH`i�PRIGMJ£��p� ��nmP?MXM�]�£>i�M�i�SJOTKo£2]REanT_2w£

� � lC[RMX[2M�SJe,Y^H`nm_CnQkRMXIG]��9K�HJF�HJzoM�F9YN£

� �jkRM{FC[Ri �?MXOQSJeªOmM�nmSo[2OmWXM�n��?MXEGFRz;WXSoF9YdOTSoIaIGMX]b�9K|HJF|HJzoM�F9YN�

�jkRM;EaF6efSoOmi�H`YdEGSoF�Ymk@H`Y
WXHJF � M¨W�SoIaIGMXWZYdMX] EGnylC[REGYmM¨]REG�JMXOmnTMJ��r6SJi�M WXHJF � M¨W�SoFRnTEa]RM�OmMX]¤nTYdH`YdEGW|tfefSoO
MZ�2HJi�PRIGMJ£5YdkRM�F@HJi�M�S`ejH�F2S6]RMNwZ£5�QkREaIGM;nmSoi�M�kRHJn=YmkRM�P SJYmMXF9YdEaHJI�YdS|W^k@HJFRzJM�OdH`PREa]RIhK¢t±efSoO�M�2HJi;©
PRIGMJ£ �p� � [2ndHJzoMNwZ�"�jkRM�EaFREhYdE°H`I�ncY^HJzJMbSJeQYdkRM�i�SoFREGYmSoOmEGFRz|PROmSsWXM�nmn;Ean¨]REGnmW�S(�JMXOTEaFRz��Qk@H`Y;]RH`Y^H�EGn
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C

Graphical Client Historical Data Store Job Schedular

Grid Sites (containing collections of resources)
connected to the Grid via gateway machines

Clients / agents consuming and monitoring Grid resources

Job Submission Gateway

Internet
(Global Network)

D$EGzo[ROTM � � �6����kCKsnTEaWNH`I5�sEGM�� S`eH � OmEa]

HN�`HJEaIaHJ�RIaMvHJFR]bYmkRMXF�kRS�� EhYjWNH`F|�?Myi�SoFREhYdSoOTMX]���jk2EanjEan}FRSoF6© YdOmEh�sE°HJI £CYmkRM{PROmSJ�RIaM�i IGEaMXn«�QEGYdk2EaFBYdk2M
kRMZYdMXOTSozoM�FRMXSo[2n�F@HVYd[ROTM�SJe�Ydk2M � OmEG]��¨~ Y=Ean=HbkRM�YmMXOTSozoMXF2MXSo[Rn�i�E ��S`ep]RE��LM�OmMXF9Y�HJOTW^kREGYmMXW�Ym[ROmM�n�H`FR]
SoP?MXOmH`YdEGFRz�ncK6ncYdM�i�n �RYdkRM�OmM
Ean«FRS¨nTYdHJFR]@H`Om]�£2�Qk2EaW^kbi�MNHJFRnpH`Y}YmkRMyi�Soi�M�F9YpMNH`W^k|nTEGYmMyEan«W^kRS6SJnmEaF2z¨H
i�SoFREGYmSoOmEGFRz
i�M�Ydk2S6]�YdS�i�MXMZY}EhYdn�FRMXM�]RnX���jkREGn«EGn}H=PROmSJ�RIaM�i efSoO«F2SoF6©�IGS6WXHJI@[RnTMXOmn}SJe5H�nTEGYmMJ£6HJn�YmkRM�K
�QEaIGILPROTSo�@HJ�2IGKbFRS`YQk@HN�oM�YmkRM
YdSsSoIan}OmMXlC[REGOmM�]�£>SoOpYdkRM{_CFRS��QIaM�]RzoM=FRMXM�]RMX]|YdS;g@FR]�HJFR]|i�SJFREGYmSoO}Ydk2M
EaF6efSoOmi�H`YdEGSoF�YmkRM�K�OTMXlC[REGOmMJ�
�jkRM � OTEa]|WXSoFRW�MXP2Y�EanQYdS�PROmS��sEa]2M H¨�6EGOTYm[@HJI5WXSoi�PR[2YmEaFRz�PRIaH`YmefSoOTi����jkRM � OmEG]�nmkRSo[2Ia]�F2SJY��?M{YdEaM�]
YdS|SoFRM�PRIaH`YmefSoOTi�£5H`n=YmkRMXOTM�EGn=F2S�SoFRM�SoP?MXOmH`YdEGFRz�nTKsnTYmMXi�SoO=HJOmW^kREhYdM�W�Yd[2OmM;Ydk@H`Y�i�MXM�Ymn�H`IaIFRM�MX]Rn��
¦"MbHJOmM�IaM�e±Y=�QEGYmk®YdkRM�PROmSo�2IaMXi SJeQi�SoFREhYdSoOTEaFRz|nTKsncYdMXi�n �QkREGW^k¢HJIaI�PROmS��sEa]2MB]RE�� MXOTMXF9Y¨]@HVY^H�S��oM�O
]RE��LM�OmMXF9YvEaF9YdM�OTe*HJW�MXn��v�v�RnTYmOdHJWZYdEaF2z�Ydk2M�i�SoFREhYdSoOTEaFRz¨YdS�PROTS(�sEG]RM�ncY^HJFR]RHJOm]REGndH`YmEaSoF�H`Y�HJFRSJYmkRMXO\IaMZ�oM�I
�?M�KoSJFR]"YmkRM�EGFREGYmE°HJI,z9H`YmkRMXOTEaFRz�SJe«YdkRM�]@H`YdHbEan{OmM�ls[2EaOmM�]��brsSoIG�sEaF2zBYdkREGn=P2OmSo�RIGMXi �QEGIaI�?M�H|i�H(UTSoO
P@HJOcY¨SJeQYdk2MBPROmS(UTMXW�YX�"¦.HNK6n Ymk@H`Y¨S`YdkRM�Omn¨k@HN�oMBYmOmEGMX]®YdS�EGi�P2IaMXi�MXF9Y�kRM�YmMXOTSozoMXF2MXSo[Rn;i�SoFREhYdSoOTEaFRz
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HJIGSoFRz��QEhYdk�]RMXnTWXOTEaP2YmEaSoFRnjS`eªi�SoFREhYdSoOTEaFRz=YdM�W^kRFREalC[RM�n\�QEGIaI?� M{EGFRWXIG[R]RMX]bEGFBYdkRM
IGEGYmMXOdHVYd[ROTMyOmMZ�6EGM�� SJe
Ydk2M=P2OmSVUTM�W�YN�
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~�F9YdM�Oc©�nTEGYmM
WXSoi�i [RFREGWNH`YmEaSoF��QEGYmkREaFBYmkRM � OTEa]BEGn}Y�KsPREaWXHJIaIhK�S��JMXOpYdk2M=~�F9YmMXOmF2M�Yp©�EGY}PROmS��sEa]2MXnjYdkRM
]2Eanc©
YdOTEa�R[6YdMX]�FRM�Y��«SoOm_>£R�QkREGW^k�HJIaIGS��Qn«PRk9KsnmEGWNHJIGIGK�nmM�P@HJOmH`YdMyF2M�Y��«SoOm_CnpYdS HJW�YQH`n}SoFRMv�6EGOTYm[@HJI � OTEa]��ª�jkRM
]REGnTYdOTEa�R[6YdMX]|OmM�nmSo[2OmWXM�nv�QEhYdkREGF�YmkRM � OTEa]�i [RncY��?M�P2OmSJYmMXW�YmMX]���¦§EGYmkREaF�YdkRM{W�SoF9YdMZ�sY�SJei�SoFREhYdSoOTEaFRz
©«HJW�WXMXnTnvYmS;YmkRM=EaF2efSoOTi�HVYdEaSJF��?MXEaF2z�i�SoFREhYdSoOTMX]�i [RncY\� M{WXSJFCYmOmSoIGIaM�]���r6Soi�M
SJe$YmkRM{EaF2efSJOmi�H`YdEGSoF�EGn
IaEG_JM�IGK�YmS��?MQSJe�[2nmMQYdS=P SJYmMXF9YdEaHJIRk@H`W^_JMXOTnpSoO�P?MXSoP2IaMj�pH`FCYmEaFRz{YdS=z9HJEGF�HJWXW�MXnmn�YdS�H=nTEGYmMjSoF�YmkRM � OTEa]��
� ]REancYdOmEG�R[2YmMX]�P2I°H`YTefSoOmi S`eYdkREGnvnTE���M�EanvHJF�EaF9YdM�OmMXncYdEGFRz�EGFCYmMXIGIaMXWZYd[@H`I�Y^HJOTzoM�Y�HJnv�«MXIGI,HJnyH�P S��«MXOTef[2I
OmM�nmSo[2OmWXM{YdS�HJ�2[RnmM`�
~�F i�HJF9K WXHJnmM�nX£ � OmEG] nTEGYmMXn|HJOmM PROTSJYdM�W�YmMX]��9K gROmM��}HJIGIanX� �jkREGn�PROmS��sEa]RM�n�H¬z9HVYdM��}HNK§EaF9YdS¢Ydk2M
nmEhYdM�HJFR]�i�HNKbkREG]RM{YdkRM�FRS6]2MXnQefOmSoi YmkRM=�QEG]RMXO\~�F9YdM�OmFRMZYN� �vMZY��}SoOT_|HJ]Ri�EaFREGnTYdOmH`YdSJOmnQHJOTM=Y�KsPREGWNHJIGIGK
Eai�PRIGMXi�MXF9YdEGFRzQMXzoOTMXnmn\tfSo[2YªzoSoEGFRzCw�g@IGYmMXOmnªSoF�YmkRMXEGOªg@OTM��}HJIaIGnX£`�Qk2EaW^k¨IaEGi�EhY�Ydk2MpP SJOTYdn,YdkRM�EaO,[RnmM�Omn�WXHJF
[RnTMJ���jk2Ean\WNHJF�P2OmMXnTMXF9Y=H�P2OmSo�RIGMXi YmSBnTKsnTYmMXi ]RMXnTEazoF2MXOmnyH`YmYmMXi�P2YdEGFRz�YmSBHJIGIaS���H`WXWXM�nmn�YmSBnmM�OT�JMXOmn�£
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D$EGzo[ROmM{�6� � zoEh�oMXn\HJF�S��oM�OT�sEaMZ��SJe,YdkRM{]RM�nmEGzoF�H`FR]�EGi�P2IaMXi�MXF9YdH`YdEGSoF�PROTS6W�MXnTnX�
�ve±YmMXO5WXSJi�PRIGM�YmEaSoF{SJe6YdkRM�nmM�WXSoF2] PROmS`YdSJY�KsP?M«EhY5nmkRSo[2Ia]=� M�P SJnmnmEG�RIaM�YmSvPROTS6]2[RWXM«H\]2M�Y^H`EaIaM�]{nmP?MXWXEhg@WNH(©
YdEGSoF;efSoO�YmkRMvgRF@HJI?���RncYdOdH`W�Y � OmEG]B�|SoFREGYmSoOX�$�jkRM�EGnmnm[2MXnpEGFC�JMXncYdEazoH`YdM�]�]R[ROTEaFRz=YdkRMvEai�PRIaM�i�M�F9Y^H`YmEaSoF
SJe,YdkRM
g@OTnTY\PROTSJYdSJY�KsP?M=HJFR]�YdkRM{nTYdHJFR]6©�HJIaSJFRM
WXSoi�P?SoFRMXF9YmnQ�QEGIaI nm[RPRP?SoOcY\YmkREan��
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Component

Prototype 1

Prototype 2

Component Component Component

ComponentComponentComponentComponent

Design

Analysis

Implementation

Integration

Design

Analysis

Implementation

Integration

DªEazo[ROTM{�2� � ���jkRM{]RMXnTEazoF�
 EGi�P2IaMXi�MXF9YdH`YdEGSoFBPROTS6W�MXnmn
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�jkREGn\EGnpYdkRM{]RM�nmEGzoF�SJe$YmkRM=HJOmW^kREhYdM�W�Yd[2OmM
Ydk@HVYjYdkRM=HJOcYdM�e*H`W�YQ�QEaIGIL[RnTMJ�

� ��� ��� � �"���'�"� �)�'��"� �+� ! �

�jkRM|HJOcYdM�e*H`W�Y;[RnTMXn�H W�IaEGMXF9Y+.`nTMXOc�oMXO�P@HJOmHJ]REGzoi�� ¦§kRM�OmM�H [2nmMXO�tfWXIaEGMXF9Yw=ls[2MXOmEGMXn�H�nmEGYmMbz9H`YmM��}H�K
t*nTMXOc�oMXOdwvefSoO�EGF2efSoOTi�H`YmEaSoFL�j�jkRM z9H`YmM��}HNK�YmOdHJFRnTP@HJOTMXF9YdIhK�PROTS6W�MXnTnmMXnyYmkREanvOmM�ls[2MXnTY=H`FR]�OmMZYd[ROTFRnyYdk2M
EaF6efSoOmi�H`YdEGSoF�YmS�YmkRM{WXIGEaMXF9YX��jkREanQEGFCYmMXOmHJW�YmEaSoF�EaFbnTkRS��QF�EGF�DªEazo[ROTM{�2� �6�

Client Machine

Site Gateway

Resource Resource Resource

Internet

D$EazJ[ROmM{�2� �6� �}IGEaMXF9YQz9HVYdM��}HNK�EaF9YdM�OdHJWZYdEGSoF

�L4s<*#?4C< ��) %�4C</� 1@7o4 " 4 �L#ª'f<(46�"46)?%(8

~ Y\EanjP?SonmnTEa�RIGM{H`YjYdk2EanjnTYdHJzoM
YdS;]RMZg@FRM{�Qk@H`Y\EaF6efSoOmi�H`YdEGSoF�YmkRM{nmEhYdM
z9H`YmM��}HNK6nQ�QEaIGI�k@HN�oM{YdS;�?M=HJ�RIaM
YdS;nTMXOT�JMJ�
~ e H�lC[RMXOcK�efSoO$EaF2efSoOTi�HVYdEaSJF=WXHJFRFRS`Y�� M}ndH`YmEanTgRMX];�9K�YmkRMpz9H`YmM��}HNK �?MXWNH`[RnmMjEhYEaF9�JSoIG�JMXn�OmM�i�S`YdM}]RH`Y^H2£
Ydk2Mvz9HVYdM��}HNK;i [RncY}P@H`nmn�EGY�SoF;YdS=YdkRMQnmEhYdMjYdkRH`Y}WXHJF�k@HJFR]RIGMjYdkRM\OmM�ls[2MXnTYpHJFR]�YdOdH`FRnmP@H`OmMXF9YmIGK¨OTM�Yd[2OmF
Ydk2M=OTMXnT[RIGYmnQYmS¨YdkRM{WXIGEaM�FCYX£2Ydk2EanjEanjnTkRS��QF�EGF�DªEazo[ROTM{�2� �2�
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Request from
client

Servlet Request
Processor

Request is for
local node

Request is for
remote node

Monitor data

Pass request to
remote site

Return value to
client

Servlet Request
Processor

Request is for
local node

Monitor data
Return value to

client via gateway

Client

Site gateway the client is connected to

Other site gateway

DªEazo[ROTM{�2� �2� � HVYdM��}HNKbOmM�lC[RMXncY�PROTS6W�MXnTnmEaF2z

� IaEGnTYjSJeªOmM�PRIaEGMXnQHJF2]�lC[RM�OmEaM�nX£R�QkREGW^k�zoH`YdMZ�pHNKsnvi�HNKbPROTS6W�MXnmn��

� � IaEGnTY{SJe}nmEGYmMXn
©vM��oM�OTK"nmEhYdM;FRMXM�]Rn¨H�[RFREGls[2M�F@H`i�M;YdS|Ea]RM�F9YdEGe±K�EGY�HJFR].H � + �¡YmS|YmkRM�nTEGYmM
z9HVYdM��}HNKbnmS�EGYQWXHJF�� M=HJW�WXM�nmnmM�]��}�jk2M=EGnmnT[RM{SJe$FRHJi�EGFRz;HJFR]�]REGnmW�S(�JMXOcK�EGnjEaF9YdM�OmM�nTYdEGFRz;�R[2YQEGn
FRS`Y=YmkRM;efS6W�[Rn�S`e}Ydk2M�PROTSVUTMXWZYN�B~ Y�Ean{nm[ ��W�EaM�FCY�YdS  kRHJOm]2�QEGOmM  YmkREan{]@HVY^H�EaF9YdS|MNHJW^k.nmEGYmM;�CK
PROTS��6EG]REaF2z�H¨IGEanTYpSJe$nTEGYmM � + �&n\HJFR]|F@HJi�MXnjefSoOjMXHJW^k|z9H`YdMZ�pHNKJ�«�jkREGnQi�MXHJFRnjYdkRM�OmM{EanQH;FRM�MX]
efSoO\H�zoMXFRM�OdHJI5]@HVY^H;nTYdSJOmM{efSoOvMXHJW^k�nTEGYmM�z9HVYdM��}HNK�YdS�kRSoIa]�Ydk2Ean\EaF2efSoOTi�HVYdEaSJF�©}HJFR]�P2OmSo�@H`�RIGK
SJYmkRMXOjYmkREaFRzJnX�

� � IaEGnTYQSJe�F2S6]RM�nvzJEG�oM�F�H�nmEGYmM{F@HJi�M{©}H�zoH`YdMZ�pHNK|FRMXM�]RnvYmS�i�HJEaF9YdHJEaF�H�IaEancYQSJe$YmkRM�F2S6]RM�n�HVY
EhY  n�nTEGYmM\�QkREGW^kBWNH`F��?Mvi�SoFREhYdSoOTMX]��ª�jkRMXOTM�FRM�MX]Rn�YdS��?M\nmSoi�Mv_CEGFR]�SJeL]REanTWXS��oM�OTK�i�M�W^k@HJFREGnmi
efSoO�W�OmMNHVYdEaF2z=YmkREan�IaEGnTYX�$~ Y«i�HNK¨�?MvP?SonTnmEa�2IaMjYdS=PROmSs]R[RW�MyHJ[6YdS=]REanTWXS��oM�OTK�WXSs]RMQ�QkREaW^k�WNHJF�g@FR]
FRSs]RM�n�HVY=YmkRM�nmEGYmM;HJFR]¤OmM�WXSoOT]"YdkRH`Y{YdkRMZK WNHJF¤� M;i�SoFREhYdSoOTMX]��¨~ e«YdkREGn=EGn
FRSJY=P?SonmnTEa�RIGM YdkREGn
EGF2efSoOmi�H`YmEaSoF�WXSo[RIG]�� M{k@HJOT]2�QEaOTMX]|EaF9YdS�H¨]@H`YdH¨nTYdSJOmMJ�

� � IaEGnTYQSJe�P2OmSs]R[RW�YmnvzJEG�oM�F�H;FRS6]2M�F@H`i�M�HJFR]�H�nmEhYdM{F@HJi�M
©«YmkREan\i�MNHJFRn\OmMZYd[ROTFREaF2z�H�IaEancYQSJe
HJIGI�SJeªYdkRM{YdkREGFRzonjYdkRH`Y\WNHJF�� M{i�SoFREGYmSoOmM�]�SoF�H;FRSs]RMJ�«�jkRM�W�S6]2M{Ymk@H`Y\k@HJF2]RIaM�nvi�SoFREhYdSoOTEaFRz
SJe}H�FRS6]2MJ£5i [RncY��?M�HJ�RIGM YdSbYdOmHJFRnmIaH`YdM¨YmkRM;i�SoF2EGYdSJOynmP?MXW�EGg@W;F@HJi�MXn
efSoO
SJ�sUTMXWZYdn{Ydk@H`Y=WXHJF
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�?Mbi�SJFREGYmSoOmM�]�£EaF9YmS�H�nTY^H`FR]@HJOT]REanTMX]¢IaEGnTYN���jk2MXOmM�EGn¨H�FRMXM�] YmS�k@HN�oM|H�nTYdHJFR]@H`Om]¢F@HJi�EaFRz
W�SoF9�oMXF9YmEaSoF®efSoO{OTMXnmSJ[ROmW�MXn|t*nT[RW^k¢HJn �p� � [RndH`zoM�w{� M�WNHJ[RnTM�MXHJW^k¬FRSs]RM�i�HNK¤� M�i�SJFREGYmSoOmM�]
[RnTEaFRz�H¨]RE��LM�OmMXF9Y\PROTSJYdSsWXSoI £6�QkREGW^k�i�HNKbk@HN�oM�H¨]RE�� MXOTMXF9Y\EaF9YdM�OmF@H`I�F@HJi�EaFRz¨W�SoF9�oM�FCYmEaSoFL�

� �jkRMv�JH`Ia[RMvSJe,H i�SJFREGYmSoOmM�]�So�sUTM�W�YjzJEG�oM�FbEGYmn«F@H`i�M`£RH�FRSs]RMyFRHJi�M�HJFR]�H�nTEGYmM�F@HJi�M\©$YdkREGn}EGn
YmkRM=HJW�Ym[@HJI&i�SoFREGYmSoOmEGFRz�S`e$nTSoi�MZYdkREGFRz;SoF|H�F2S6]RM
nT[RW^k�H`n0�p� � [RndH`zoMJ�

�L4s<*#?4C< ��) %�4C</� 1@7o4 � 4��$)ª'±%('f� )

D@OmSoi²YdkREGn=�«M�WXHJF.W�OmMNHVYdMBH|IaEGnTY{SJejnTMXOc�6EGWXM�n��QkREGW^k.YdkRM�nmM�OT�JMXO P@H`OTY�SJe}YmkRM�nTEGYmM�z9HVYdM��}HNKsn i [RncY
PROTS(�sEG]RMyWXIGEaM�FCYmnX��jk2EanpEGnpH�]RMZg@FREhYdEaSJFBSJe&Ydk2MyEaF9YdM�OTe*HJW�M�YdkRH`YpW�Soi�PRH`YdEG�RIaMQWXIGEaM�FCYmn}�QEaIGI>[RnmM{HJF2]�Ydk@HVY
HJIGILWXSJi�P@HVYdEa�2IaMynTMXOT�JMXOTn�i [RncY\Eai�PRIaM�i�M�FCYX�

GetSiteList();

GetNodeList(SiteName);

GetProductList(SiteName,NodeName);

GetProductValue(SiteName,NodeName,ProductName);

�jkREGn�EanQYdk2M�I°HNKJMXO�S`e�HJ�RncYdOdH`W�YdEGSoF�Ymk@H`Y�H�W�IaEaM�F9Yv�QEGIaI&EaF9YmMXOdH`W�Y��QEhYdk��vr6EGFRWXM�H�z9HVYdM��}HNK�PRHJnmnTEaFRz�SoF
H�OTMXlC[RM�nTYyYmSbH�OTMXi�SJYdM=nmEhYdM=EanyH`W�YdEGFRz�HJnyH�WXIaEGMXF9Y\YdkREGnv]RSJ[R�RIaM�nyHJn\YdkRM�EaF9YdM�Oc© nmEGYmM{WXSoi�i [RFREGWNH`YmEaSoF
]RMZg@FREGYmEaSoFL���n«IaSoFRz�HJn}YmkREan«]RM�g@F2EGYdEGSoF�]2S6M�n}FRSJY}W^k@HJFRzJM{HJF9K�W�IaEGMXF9YjHJF2]BnmM�OT�oM�Op�QkREaW^kbEGi�P2IaMXi�MXF9Y
EGYj�QEGIaI � M=HJ�RIGMyYdS;WXSJi�i [2FREaWXH`YdMyOTMXz9H`Om]RIGMXnmnQSJe,Ydk2M=EGF9YdMXOTF@HJI��«SoOm_CEGFRzonQSJe,YdkRM{PROTSozoOdH`i��
�jkREGnHJ�RncYdOmHJW�Y$I°HNKoM�Oª�QEaIGI9i�H`_JM}EGi�P2IaMXi�MXF9YmEaFRzpYmkRM}ncK6ncYdM�i i [RW^k�MNHJnTEaMXO,efSoO5YdkRM«]RM��JMXIaSJP M�OX�xy[2OmEaF2z
Ydk2M�Eai�PRIaM�i�M�F9Y^H`YmEaSoF¢nTYdHJzoM�nBEGY�Ean�IaEa_`MXIhK¬Ydk@H`Y�YdkRM�OmM��QEGIaIQi [RIhYdEGPRIaM�]RMZ�oMXIGSoPRi�MXF9YbnTEGYdM�n�OT[RFRFREGFRz
]RE��LM�OmMXF9Y��oM�OmnmEGSoFRn�SJe�YmkRMvW�S6]2MJ�~ e�YmkRM\WXSoi�i [RFREGWNH`YmEaSoF¨EGF9YdMXOce*HJWXM\OmM�i�H`EaFRnYmkRMvnmHJi�M\YmkRM\e*H`W�Y�Ydk@HVY
Ydk2M�K�HJOTM{[RnmEGFRz;]RE�� MXOTMXF9Y\WXSs]RM
�QEaIaI FRSJY\nTYmSoP|nmEGYmMXnpefOTSoi P@HJOcYdEGWXEaPRH`YdEGFRz EaFBYmkRM{nTKsnTYmMXi|�
+QMXi�S(�sEGFRz¨YdkRM=FRMXM�]�YmS�OTMXnTKsFRW^k2OmSoFREGnmM MZ�oM�OTK|nmEhYdM=H`e±YdM�OQMNHJW^k�WXSs]RM�W^kRHJFRzoM`£?nTkRSo[RIG]�nTP M�MX]�[2P�Ydk2M
]RMZ�oMXIGSoPRi�MXF9Y\�9K�OmMX]2[RWXEGFRz¨YdkRM=HJi�So[RF9YQSJeªYdEai�My]REGnTYmOmEa�2[2YdEGFRz¨HJFR]|W^kRM�W^_sEGFRz�W�S6]2M{�JMXOTnmEaSJFRnX�

� ��� ��� � � � � �� $&� � � �
�
� ! ���� ���

�jkREGnynTKsnTYmMXi²Ean�[2nmEaF2zbH�nmEGi�P2IaM=WXIaEGMXF9YynTMXOc�oMXO
EGi�P2IaMXi�MXF9YdH`YdEGSoFbefSoO�W�Soi�i�[RFREaWXH`YdEGSoF��\~�F�SoOm]2MXOvYmS
i�HJ_JM [2nmM SJe�YmkRM ncY^HJFR]RHJOm]�g@OTM��}HJIaI,YdOmH��JMXOTndHJInTSoIa[6YdEaSJF�HJIGI,W�IaEGMXF9YynTMXOT�JMXO
W�Soi�i�[RFREaWXH`YdEGSoF��QEGIaI5�?M
�sE°H�uv�j�Q�,�Lu\�j�Q�§EGn\H�ncY^H`YmMXIaM�nmn\PROmS`YdSsWXSoI5HJF2]�Ydk2EanQnm[RP2P SoOcYdnQYdkRM=nTYdH`YdM�IaM�nmn�]2MXnmEGzoF|M�Ydk2Son\�Qk2EaW^k
Eanj�?MXEGFRz¨efSoIaIGS��}M�]��
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�jkRMp�oH��`H\nmMXOc�sIaM�Y$MXFRzJEaFRM��ªSJi�WXH`Y$P2OmS��sEa]RM�nHvP2I°H`YTefSoOmi�YmS�]RM�PRIaS�K{nTMXOT�JMXOTn�QkREaW^k WXHJF��?M}EGF9YdMXOce*HJWXM�]
�QEGYmk��sE°HBu\�j�Q�ª�&�jkRM¨i�MXW^k@H`FREaW�nySJe�YdkRM;u\�j�Q� W�Soi�i�[RFREaWXH`YdEGSoF�EGnyPROTS(�sEG]RMX]��9K��,Soi�WNH`YX�{�jkRM
Eai�PRIGMXi�MXF9Y^H`YmEaSoF;SJe,H=nmM�OT�oM�OQHJFR]�H=WXIaEGMXF9Y}�Qk2EaW^kBWXHJFb[RnmMyuv�j�Q�¬efSoO}W�Soi�i�[RFREaWXH`YdEGSoF;�QEaIaI@�?MySoF2M
SJe6YdkRM�PROmSJzoOdHJi�n&�QOmEhYmYdM�F�EGF=YmkRM�nmMXW�SoFR] ncY^HJzJM«SJe6YdkRM�]RM�nmEazJF�HJF2]�Eai�PRIGMXi�MXF9Y^H`YmEaSoFL��~ Y$EGn5Eai�P SoOcY^HJF9Y
YdS�k@HN�oM=YdkREGn\W�S6]2M=�«SoOm_CEGFRz�MXHJOmIhK�SoF�]R[2OmEaF2z�YmkRM�P2OmSVUTM�W�Yy]2M��oM�IaSoP2i�M�FCY�HJn\EGY\Ean\OmM�lC[REaOTMX]�efSJOvH`FCK
OmM�i�S`YdM
WXSJi�i [2FREaWXH`YdEGSoF��

� ��� ��� � �"���'�"� � � �
��� �"(

�jkRM�OmM;i [RncY{HJIanTSB�?M;HBnmP?MXWXEhg@WNHVYdEaSJF�efSoOv�Qk@HVY{]@H`Y^H�YmkRM¨nmM�OT�JMXO
�QEaIGIªOTMXPRIhK�YmSBYdkRM¨OTMXlC[RMXncYdn
�QEGYmk
HJFR]��Qk@H`YQefSoOTi�HVYjEGYjnTMXFR]2nvOTMXPRIGEaMXnjEGF��

�L4s<*#?4C< " 4C!�� � � 4��),'±%('*�?)

��HJW^k.S`e«YmkRM;i�MZYdkRSs]Rn{So[2YmIaEaF2MX]�EaF�YmkRM;nmMXOc�oM�O�EaF9YmMXOTe*H`WXM¨]RMZg@FREGYmEaSoF��QEGIaI$OTM�Ym[ROmF"]@H`Y^HBYmS�H�WXIGEaM�FCY
�QkREGW^k WNHJIGIan�EhYN� �jkREanBF2MXMX]2nBYdS®�?M�nTYdHJFR]@H`Om]REGnmMX] �?M�efSJOmM�W�IaEaM�F9YdnBH`OmM��QOTEGYmYmMXF§HJn�EGY��QEaIaIQ�ROTMNHJ_
WXSJi�P@HVYdEa�2EaIaEhY�K;� MZY��}M�MXF�nTMXOc�oMXOTnyHJF2]|W�IaEGMXF9YdnQEGe,EhYQEanjW^k@HJF2zoMX]|I°H`YmMXO��

GetSiteList();

Returns a list of site names.

GetNodeList(SiteName);

Returns a list of IP addresses of nodes within a site.

GetProductList(SiteName,NodeName);

Returns a list of products aviable on a node.

GetProductValue(SiteName,NodeName,ProductName);

Returns the value of a product from a node.

~�F¬MNH`W^k¥WXHJnmMBYmkRMB]@H`YdH�OmMZYd[ROTFRMX]¢�9K¬H�i�M�YmkRS6]¬EGn�SJeQYmkRMbndHJi�M�Y�KsP?MJ£�efSoO M�RH`i�PRIGM�MZ�oMXOcK¬EGYmMXi
OmMZYd[ROTFRMX]¢�9K � MZYr6EhYdM �&EGnTY(t w{EGn H�nTEGYmM�F@HJi�M�©�EGY�]RS6M�n FRSJY�i�E �"HJF9K®SJYmkRMXO=Y�KsP M�n¨SJeQ]@H`YdH2���jkREGn
i�MNHJFRn«EGY�Ean«P SJnmnmEG�RIaMQYdS�k@HN�oM��JMXOcK�nTEai�PRIaMQOmM�PRIaEGMXn�YdS�YmkRMXnTM�i�M�YmkRS6]2nX���jkRMZK�WXHJFB�?MyH�nTEai�PRIaMjYmMZ�sY
IaEGnTY}SJe,EGYdM�i�n«nmM�P@HJOdHVYdMX]|�9KbH FRMZ��IGEaFRM`�~ eªH i�MZYdkRSs]bOmMZYd[ROTFRMX]|i�Eh�6MX]B]RH`Y^H EhYp�}SJ[RIa]b�?MyOmM�lC[REaOTMX]
YdS�HJIGnmS;OmMZYd[ROTF�H`F|EG]RMXF9YmEGg@M�OQefSJOjMNHJW^k|EGYmMXi t±YdkREGnp�}SJ[RIa]|IaEG_JMXIhK��?M{]RSoFRM{[RnTEaFRz �
� �,wZ�

" 4(�f12%('*),+ %�� � � � :

� WXIaEGMXF9Y{�QEaIGI�OmMXlC[RM�nTY;H�nmP?MXW�E°HJIGIGK�efSJOmi�H`YmYmMX] �0+ ��£&�QkREGW^k"YmkRM�nTMXOc�oMXO�WNHJF"i�HJP¤YdS|MNHJW^k.SJepYdk2M
efSo[RO
i�M�YmkRSs]Rn
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� ncY^HJF2]6© HJIGSoFRM{�QOdHJP2P M�OyPROmSJzoOdHJi [2nmEaF2z�YdkRM r �y��� ]ROTEG�JMXO�WXHJF�YmMXnTY�YdkRM�Eai�PRIaM�i�M�FCYdH`YdEGSoF�EaF�HJF
EanTSoI°HVYdMX]B�}HNKo�
��nmM�[R]RSsWXSs]RM=efSJO\r �y���¡YmMXncY�H`PRP��

public class SNMPTest{

public static void main (String hostName){

Debug.out("Creating Client for " + hostname);

try{

SNMPClient testClient = new SNMPClient(hostName);

}

catch(AgentException){

Debug.out("Loading client failed");

System.exit(0);

}

Debug.out("Client loaded, fetching an OID");

String oidValue = testClient.get("1.3.6.1.2.1.1.1.0");

Debug.out("OID Value: ’" + oidValue + "’");

}

}

�jkREGn«]RM�i�SJFRnTYmOdH`YmMXn�kRS��§HJ�RncYdOdH`W�YdEGSoF�nmEai�PRIGEGg@M�nYdkRM\WXSs]RMJ���jk2MvEGFCYmMXOmHJW�YmEaSoF;�QEGYmkBr �����¬Ean��?MXEaF2z
kREG]R]RMXF�H`Yj�Qk@HVYvEGnjnTYmEaIaILH¨IaS�� IGM��oM�I�ef[RFRWZYdEaSJF|S`eªYmkRM{nTKsnTYmMXi|�
¦§kREGIaM�YmMXnTYmEaFRz¨YmkRM=r �y���¡]ROmEh�oM�OjIaSoFRz¨PRHJ[RnmM�n\�«MXOTM{So�RnmM�OT�JMX]��Qk2MXF�YdOTKsEGFRz¨YdS¨Om[2F|YmkRM
WXIGEaMXF9YpefSJO
kRSoncYdnyYmk@H`Y{]REG]�FRSJY
k@HN�JM�H`F¤r �y��� ]@HJMXi�SoF�OT[RFRFREGFRzR�=�jkRM�r �y��� �JOm]�PRHJOTY�K�WXSoi�i [RFREGWNH`YmEaSoF
WXSs]RM��pH`nªW^k@H`FRzoMX]�YdS\OmMX]2[RWXM�YdkRM�YdEGi�MYmk@H`Y5�pH`nª�}HJEGYmMX]{YdOTKsEGFRz\YmSvW�SoFRFRM�W�YªYdSQYdkRM}r �y����]@HJMXi�SoF��

//dSocket.setSoTimeout(15000); //15 seconds

dSocket.setSoTimeout(2000); //2 seconds

�jkRM\EaFREhYdEaHJI6YmEai�MXSo[2Y�S`e � �
nmM�WXSoFR]2n}PROTS6]R[2WXMX]�H=IGMXFRz`Ydk9K;P@HJ[RnTM\�Qk2MXF�YmOTKsEaFRz{YdS=WXSJFRFRMXWZY«YmS�H=kRSoncY
�QEGYmkRSo[2YyHJF¤r ����� ]@H`MXi�SoF��
�jkREGnyEanyIGEa_`MXIGKbYmSbk@HJPRP?MXF HBIGSJY��Qk2MXF�YdkRM�nTKsnTYmMXi EGn�]2KsF@HJi�EaWXHJIaIhK
IaSoHJ]REaF2z�]ROTEG�oM�OmnYmSyPROmSJ� MpF2S6]RM�nefSoO$OTMXnTSo[ROmW�MQi�SoF2EGYdSJOmnX�5�jkRM � ��nmMXW�SoFR]¨YdEGi�M�So[2YªEan]2M�g@FRM�];EaF Ydk2M
r ����� +vD ���>��IGI,r �y��� WXSoi�i [RFREGWNH`YmEaSoFB�QEhYdkREGFbYdkREGn\ncKsnTYdM�i �QEGIaILYdHJ_JM=PRIaHJWXM{S��oM�OyH �5� ��£@Ydk2M
r �����¡nmP?MXW�EGg@WXH`YdEGSoFbk@HJ]BYmS Y^HJ_`M{EaF9YdS¨H`WXWXSJ[RF9YvS`YdkRM�OpnmIGS(�«MXOji�MX]2Ea[Ri�nX��jk2M{�`HJIG[RMySJe$��nTMXWXSJFR]Rn
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��OmSs]R[RWZY �vHJi�M �y~ x �vHJi�M
EaF6efS9xyMXnTWXOmEGP2YdEGSoF �p©�� .`PROTS6W .V�oM�OmnTEaSoF.t ��OmSsWy�`HJIa[2M�w
EaF6efSC��MXi��,SJY^HJI �p©�� i�MXi�YmSJY^HJI � nTk¤t r6i�HJIGILPROTSozoOdH`iBw

�ªHJ�RIGM{�2� �6���$�RH`i�PRIGM{��OmSsWXi�SoF�PROmSs]R[RWZY\YmS �
~ x i�HJPRPREGFRzon

�}HJnyPROTS(�JMXF [RnTEaFRz�nmEai�PRIGM=YmMXnTYmn�YdSBHJIG�}HNK6n�]REanTWXS��oM�O
HJF r �����§]@HJMXi�SoF�£ M��JMXF��QkRM�F¤lC[RM�OTKsEaF2zbH
nmIGS��¡kRSJnTYN£9�QkREGW^k¨�pHJn�[RF2]RMXO�nmM�OmEGSo[Rn�IaSoHJ]�£JYmkRMjWXSs]RMQnTYmEaIaIC�«SoOm_`MX]����jkRM�OmMQi�HNK�� MQOTS6Soi YdS{OTMX]R[RW�M
Ydk2EanpYdEGi�M�So[2Ypef[2OTYdk2MXOX�
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q}MZefSoOmM�YmkRM�]2M��oM�IaSoP?MXO�WXSo[RIG]��QOmEhYdM�WXSs]RM�YdS�k@HJFR]RIGM�YmkRM IaSoHJ]REaF2z�SJe�i�[RIGYmEaPRIGM=]2OmEG�JMXOTnyEGY\�pH`n
FRMXW©
MXnTndHJOcK"YmS��QOTEGYdM�H�nTMXW�SoFR]®]ROTEG�JMXO�efSJO�H|]RE�� MXOTMXF9Y�i�SoFREhYdSoOTEaFRzbP2OmSJYmS6W�SoI �b~�F"SoOm]RM�O�kREGzokRIGEazok9Y
Ydk2M
PROTSo�RIaM�i�n�QEhYdk¨�QOmEhYdEGFRz
]ROmEh�oM�Omn�YdkRMQ]RMZ�oMXIGSoP?MXO�W^kRSonTM\YmS�EGi�PRIGMXi�MXF9Y�H{WX[2nTYdSJi i�SJFREGYmSoO$�QEGYmk;� SJYmk
H nmM�OT�JMXO\HJFR]�H�W�IaEGMXF9YN£s�QkREaW^kb�«So[RIa]BefSJOmWXM�EanmnT[RMXnpYmS¨� M�nmSoIh�oMX]b�QkRM�Fb�QOmEGYmEaFRz=YdkRM
]2OmEG�JMXOjH`�RnTYmOdHJW©
YdEGSoF|I°HNKoM�OX� ��YdkRM�Ovi�SoFREhYdSoOTEaFRz;PROTSJYdSsWXSoIGn\HJOmM=MXEhYdkRM�O\�JMXOTK�nmEGi�EGI°HJO«YdSbr��y��� SoOQYdEGi�M{WXSJFRnm[Ri�EaF2z
efSoOpYmkRM{]RM��JMXIaSJP M�OQYmS�EGi�P2IaMXi�MXF9YX�
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�jkRM�i�SoFREGYmSoO�[2nmMXn¨YmkRMbnTYdHJFR]@HJOT]¢WXIaEGMXF9Y¨nTMXOT�JMXO�P@HJOmHJ]REazJi�� �jkRM�WXIGEaM�FCY WNHJF¢MXEhYdkRM�O¨OmM�ls[2MXnTY�Ydk2M
WXSJFCYmMXF9Ydn;SJe�H�g@IGMbSoF®YdkRMbnTMXOc�oMXO�i�HJW^kREaF2MBSoO�YmkRM�OmMXnT[RIGY SJeyH`F¢HJPRPRIGEaWNHVYdEaSJF.Om[2F SJF¢YmkRMbnmM�OT�JMXO
i�HJW^kREaF2MJ�$�jk2Mj]RMXnTEazoF¨IGM��oM�OdHJzJMXnYdk2M}�sEaOTYm[@HJIsg@IaMpncKsnTYdM�i �oPROTS6W ���QkREGW^k�EGnPROTMXnmM�F9Y�SoF¨i�H`FCK � �\~ �
WXIGSoFRM�SoP?MXOdHVYdEaF2z�ncK6ncYdM�i�n�����OTS6W�kRSoIG]Rn�]6K6FRHJi�EGW�EGF2efSoOTi�H`YmEaSoF H`� So[6Y=YmkRM�ncY^H`YmM�S`epYdkRM�i�HJW^kREaF2M
�QkREGW^kbEanp_`MXP2YQ[RPBYmS¨]@H`YmMy�9K�Ydk2My_JM�OmFRM�I ���jkRM{��OmSsWXi�SoFBi�SoFREhYdSoO«HJIaIGS��Qn}OmM�i�S`YdMyH`WXWXM�nmnjYdS YmkRMXnTM
g@IGMXnªHJFR]�YmkREan,PROmS��sEa]2MXnHQ�oM�OTK�nmEai�PRIGM��}HNK{YdS�zoH`YdkRM�O$OTMXnmSJ[ROmW�M}EaF6efSoOmi�H`YdEGSoF��&�jkRM}��OmSsWXi�SoF�]RM�nmEGzoF
EanjSJ[2YdIGEaFRMy]2EaF|D$EazJ[ROmM{�2� ) �
� ��OmSsWXi�SoF WXIaEGMXF9Y{nmM�FR]Rn�H|OTMXlC[RM�nTY=YdSbYdkRM;nTMXOT�JMXO�EaF�YdkRM¨efSoOTi SJepHbP@H`Ydk¤F@HJi�MJ�¨�jk2M�i�SoFREhYdSoO
SoP?MXFRnyYmkRM�g@IGM¨HJFR]�OTM�Ym[ROmFRnyYmkRM W�SoF9YdMXF9YmnX���jk2EanyEGn��oM�OTK�nTEai�PRIaM��R[2Y
]2S6M�nyk@HN�oM;PROTSo�RIaM�i�n��{��OmSsW
OmM�PROmM�nmM�FCYmn;H�nTF@HJP®nTkRSJY S`epYdkRM�OmM�nmSo[ROTWXMBEGF2efSoOTi�H`YmEaSoF¤H`Y�H�zJEG�oM�F.YdEGi�M`£,�Qk2EaW^k®i�MNHJF2n�EhY�EGn�FRS`Y
P?SonmnTEa�RIGM\YmS i�SJFREGYmSoO�nmSoi�M�YmkREaFRz�IaEG_JM\kRS�� i�HJF9K��9KsYmMXnp�«MXOTMynmM�FCYQS��JMXOjH=FRM�Y��«SoOm_�IaEGFR_¨EaF�YdkRMyIaHJnTY
nmM�WXSoF2]���� nTEai�PRIaM nTSoIa[6YdEaSJF�Ean
YdS|HJIGIaS�� H|W�IaEaM�F9Y
YdS�WNHJIGI�Hbnmi�HJIaI$PROmSozJOdHJi²SoF¤YmkRM;nmM�OT�oM�O=�Qk2EaW^k
WNH`F�]RS;nTSoi�M{W�Soi�P2[2Y^H`YmEaSoFbSJF�YmkRM
�`HJIa[RM�nQSJe$P2OmSsW{HJFR]|OmM�Ym[ROmF�Ydk2M=OTMXnT[RIGYX�



������� ��� 
 � � 
 � 	 ��� � � ��
 ��� � � � � ��� � � � � ��� � �

Mib Implementation

Resource

Driver (On gateway)

Monitor

Procmon Client

Mib Interface

Command Execution File Reader

/proc mib/proc

ProcPoll.sh

RMI

D$EGzo[ROTM{�2� ) ���jkRM���OTS6W�i�SoFb]2MXnmEGzoF|nmP?MXWXEhg@WNHVYdEaSJF
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�jkREGnpPROmSs]R[RW�MXnjH��JMXOcK�³@M�2EG�RIaMvnTKsnTYmMXi|£2�QkREGW^kbEanpH`�RIaM\YdS PROTS6]2[RWXM
H=�oMXOcK��QEG]RMyOdH`FRzoMySJe5OTMXnTSo[ROmW�M
]@H`YdH2�
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�jkRM�PROmSJYmS�K6P?M�OTMXlC[REGOmMXn�HJF¬HJ�2nTYdOmH`YdEGSoF¤I°HNKoM�O��QkREGW^k"�QEaIGI�[RnmM�HJIaI�P?SonmnTEa�RIGM�]2OmEG�JMXOTn�YdS�i�SJFREGYmSoO{H
FRSs]RMJ��q}MZefSoOmM
YmkREanjWXHJF��?M
]RSoF2M�H;nTYdHJFR]@H`Om]|EaF9YdM�OTe*HJW�M
EanjFRM�MX]RM�]�YdS�HJW�WXMXnTn\YmkRM{i�SJFREGYmSoOp]ROTEG�oM�Omn��
��n�nTkRS��QFBHJ�?S��oMvH{]2E�� MXOmM�FRWXM\�?M�Y��«MXMXF�YdkRMQY��«S�]ROTEG�JMXOmn��QOTEGYmYmMXF�EanYmk@H`Y�YdkRMZK¨[RnTMv]RE��LM�OmM�FCY�F@H`i�M�n
efSoOjYdk2M �y~ xyn��}� I°HNKoM�OQEanQOmM�ls[2EaOmM�]|efSJO\MXHJW^k�]2OmEG�JMXOQYdS¨YdOmHJFRnTI°H`YmM�H;nTYdHJFR]@H`Om]�P2OmSs]R[RW�Y\F@H`i�M{EaF9YmS
H¨i�SJFREGYmSoOpnmP?MXW�EGg@W{F@H`i�M�t �
~ x{w�R��IGI�]ROTEG�oM�OmnQWXSJ[RIa]|nmk@H`OmM
YdkREGnpYdOmHJFRnmIaH`YdEGSoFbI°HNKJMXOX�

� � � � 1@�.4 � <V1R)ª8 �f12%('f�?) �{:=<(���ª#,7J%�/�1R!

� nTYdH`YdEGW=IGEa�ROmHJOTK�WNH`P@HJ�RIGM=S`e$i�HJPRPREGFRz �y~ x F@H`i�M�n\nTP M�WXEhg@W=YmS�H�i�SoFREhYdSoOpP2OmSJYmS6W�SoILYdS�H;PROmSs]R[RWZY
F@HJi�My�QkREGW^k�EanQH¨zoM�FRMXOTEaW{]RM�nmWXOTEaP2YmEaSoF�[RnTMX]��CKbYmkRM{nTKsnTYmMXi|�«�jk2M�i�HJPRPREGFRz¨nmk2So[RIa]��«SoOm_BEGF�� SJYmk
]REGOmMXWZYdEGSoFRnX�
�pYpYmkREan«P SoEGF9YpEaF�YdkRMyP2OmSVUTM�W�YjYdk2MXOmM�Ean}F2S¨zoMXFRM�OdHJI ]@H`YdH nTYdSJOmM�efSoO�YdkRM�nTKsnTYmMXi|���jk2M{��OTS6]2[RW�Y\��HJP
FRM�MX]RnQH��}HNK�YmS nTYmSoOmMvYdkRMyi�HJPRP2EaFRzon��$~�FBYmkRMyI°HVYdMXO�nTYdHJzoM�npSJe&Ydk2M�PROTSVUTMXWZYpYdkRM�OmMyi�HNK�� M
H�zoMXFRM�OmEGW
]@H`YdH�nTYmSoOmM�WNH`P@HJ�RIGMBSJe\kRSoIG]REaFRz�YmkREan�EaF2efSoOTi�HVYdEaSJF����jkREan¨i�[RnTY;�?Mb_JM�P2Y�EaF¬i�EaFR]¬H`n¨EGY¨i�HNK®�?M
]RM�nmEaOmHJ�RIGMyYdS;W^k@HJFRzJM=YmkRM=��OTS6]2[RW�Y���HJP�YdS;[RnTM
YdkREGn\]RH`Y^H¨nTYmSoOmM=H`Y\H¨IaH`YdM�Oj]@H`YdM`�
�jkRM���OmSs]R[RWZY���HJP [RnmM�].HBnTEai�PRIaM�OmM�I°H`YmEaSoF@H`Iª]@HVY^HJ�@H`nmM|t*�vPRP?MXFR]RE � �
wQYdS�nTYmSoOmM YmkRM �y~ x i�HJP6©
PREGFRzonX�

� �5)51@�®'*7������54 � �>1 �ª'*)5+

�,S�PROTS��6EG]RM{MZ�sYdM�FRnmEG�REaIGEGY�KJ£2YdkRM�HJ�RncYdOmHJW�Y\i�SoFREGYmSoOpWXHJF�]6K6FRHJi�EGWNHJIGIGK�IaS9H`]�YmkRM{i�SJFREGYmSoOmEGFRz ]ROTEG�oM�Omn��
�jkRM�OmM�HJOmMyY��«S�PROTSo�RIGMXi�n}YdS�nmSoIh�oM`�

� �
FRS��QEaF2z;YmkRM{F@HJi�MXnQSJe$HN�JH`EaI°H`�RIaMvi�SoF2EGYdSJOmnX£
� �&S9HJ]2EaFRz YmkRM{WXSs]RMJ�

�,S
nmEai�PRIGEGe±KyYmkRMpEaF2EGYdEaHJI9Eai�PRIGMXi�MXF9Y^H`YmEaSoF{SJe@YmkREanª]2KsF@HJi�EaW«WXSs]RMJ£9IGS9HJ]REGFRz\YmkRMpF@H`i�M�nSJe?HJF9K�]ROmEh�oMXOTn
WNH`F�� M�k@HJOT]6©�W�S6]RM�]�EGFCYmS�YmkRM HJ�2nTYdOmHJW�Y�i�SJFREGYmSoOX�j�jkREGn�W�So[RIa]�� M�HJIGYmMXOTMX]�YmS��?M�ef[RIGIGKb]6K6FRHJi�EGW�HVY
H¨I°H`YmMXOj]@HVYdMJ�
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]2KsF@HJi�EaWXHJIaIhK YdkRMbPROTSozoOmHJi i�[RnTY;W�OmMNHVYdM|H�nmP?MXW�EGg@WXH`YdEGSoF¬efSoO�Ydk2MbWXI°H`nmnmM�n;WXSoFRncYdOT[RW�YmSoOX£��QkREaW^k¢EGn
k@HJF2]RIaM�]��CK�YdkRM¨EGF9YdOmSJnmP?MXW�YmEaSoF�WXI°H`nmnmM�nX�=�ve±YmMXOyEGFRnTYdHJF9YdE°HVYdEaSJF�Ydk2M WXOTMNH`YmMX] So�sUTM�W�Y{�?MXk@HN�oM�n{EaF�Ydk2M
ndH`i�My�}HJnvHJnQSoFRM{IaS9H`]RMX]bW�SoF9�oMXF9YmEaSoF@H`IaIGKJ�
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IGEancYN��jkRM=nTYdHJzoM�n\S`eªYmkREanQPROTS6W�MXnmn\HJOTMJ�
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�2�vr6[2WXWXM�nmncef[RIaIhK�IGS9HJ]RM�]�]ROmEh�oM�Omn
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��OmSs]R[RWZY���HJP|]@H`Y^H`�@HJnmM`£

�R�Q�jkRM �y~ x F@HJi�MXn{HJOTM YdOdH`FRnmIaH`YdM�]�EaF9YdS�zoM�FRMXOTEaW¨PROTS6]R[2W�Y{F@HJi�MXn
�9K�YmkRM���OmSs]R[RW�Y���HJP.H`FR]
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zoM�FRMXOTEaWyPROTS6]2[RW�YjFRHJi�M�n}efSoO�YdkRM
]2KsF@H`i�EGW�]ROTEG�oM�OX��~�FbYdk2Ean«�}HNK�YmkRM
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i�SoFREhYdSoO}]ROmEh�oMXO��
�jkRM�WXSoi �2EaFREGFRz�S`eYdkRM=PROTS6]R[2W�YyIGEancYdnQEan\]RSoFRM�EaF�H�g@OTnTY�WXSoi�M=gROmnTY�nmM�OT�oM�i�HJF2FRMXO��j~ e�H�]2KsF@HJi�EaW
i�SoFREGYmSoO{]ROmEh�oM�O�YdOTEaMXn=YdS�OTMXzoEGnTYmMXO¨HJF®H��`HJEGI°HJ�2IaM;PROmSs]R[RWZY��QEhYdk®Ydk2M����2nTYdOmHJW�Y;��SoFREhYdSoO=�QkRMXF¬Ydk2M
PROTS6]R[2W�YQk@HJnpHJIaOTMNHJ]2K��?MXMXF�OTMXzoEGnTYdM�OmM�]|�9KBHJFRSJYmkRMXOj]ROTEG�JMXO}YmkRM
OmM�zoEancYdOdHVYdEaSJF��QEaIGI �?MyEazJFRSoOmM�]����jkREGn
WXOTMNH`YmMXn�H�nmEGi�PRIGM�EGi�PRIGMXi�MXF9Y^HVYdEaSJF.�R[2Y;WXHJF¢� MbEGi�P2OmS��oM�] �«YmkRMXOTM|W�So[RIG]¬� MbM�6YmOdH�ef[RFRWZYdEaSJF@HJIaEhY�K
YdkRH`Y;i�H`_JMXn�HJF¢EGF2efSoOmi�MX]¬]2MXWXEGnmEGSoF HJ� SJ[2Y¨�QkREaW^k i�SoFREGYmSoO�YmS [RnmMb�QkRM�F H�PROmSs]R[RWZY;�pHJn¨efSo[2FR]
i�SoOmMyYmk@HJF�SoFRW�MJ���jkREaFRzJnpYdk@H`Y\W�So[RIa]��?M
Y^HJ_`MXF|EaF9YdS�HJW�WXSo[RF9YX�

� �jkRM{nTP M�MX]�S`eH¨Y�KsPREaWXHJI�OmM�nmP?SoFRnTM=efOTSoi Ydk2M=W�I°HJnTnjSJeªi�SoF2EGYdSJOX£

� �jkRM{M �LM�W�YvSJe$i�SoFREhYdSoOTEaFRz H;OTMXnTSo[ROmW�M�SJF�H¨ncK6ncYdM�i [2nmEaF2z;YmkRM{i�SJFREGYmSoOX£

� �jkRM{FC[Ri �?MXOQSJeªPROTS6]R[2W�YdnvHJIGOmMNH`]2KBOTMXzoEGnTYdM�OmM�]|�QEhYdkbYdkRM{i�SoFREhYdSoO��
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�jkRM�r6MXOc�sIaM�YQEGnpYdkRM{nTMXOT�JMXOvEaF9YdM�OTe*HJW�M
SJe$YmkRM{nTKsnTYmMXi|�
r6M�OT�sIaMZYdnjk@HJF2]RIaM
i�M�YmkRS6]bEGF9�oSsWNH`YmEaSoFB�9KbP2OmSsWXMXnTnmEGFRz�uv�j�Q�¡OTMXlC[RMXncYdn��«��W�IaEaM�F9YjEaF9�oSJ_JMXnQi�M�YmkRS6]2n
SoF�YmkRM nTMXOT�sIGM�Yy�9K�nmM�FR]REaF2zbnmP?MXWXEaHJIaIhKBefSoOTi�H`YTYdM�]�uv�j�Q� OmM�ls[2MXnTYmnX�
�jkRM¨�oH��`H�nTMXOc�6IGM�YyefOmHJi�M��«SoOm_
PROTS(�sEG]RMXnQWXIaHJnmnTMXnQ�QkREaW^k|PROTS6W�MXnmnQYdk2MXi �2YdkREGnjWXSs]RM{EanjkREG]R]RM�F�EGF�YmkRM
efOdHJi�M��«SoOT_?�
�jkRM�OmM�HJOmM Y��«Sb�pHNKsn{YdSbMXF2WXSs]RM;]@H`Y^HB[2nmEaF2z�uv�j�Q�ª£5�,SonTY�HJF2] � M�Y � � 1 � ���ªSoncY{MXFRW�S6]RM�n{]@H`Y^HbEGF
Ydk2M�uv�j�Q� OTMXlC[RM�nTY �«YdkREGn ]@H`YdH�Ean FRS`Y¨WNHJW^k2MX] t*P@H`OTY¨SJeQYmkRMbuv�j�Q��. � � � nmP?MXW�EGg@WXH`YdEGSoF>w�¤� � MZY
OmM�lC[RMXncY�M�FRWXSs]RMXn\YdkRM{]@HVY^H¨EaFbYdk2M � + �"P@HJOTYQS`e�uv�j�Q���@Ydk2EanjWNH`F��?M{WNHJW^kRM�]�HJFR]|i�H�KBHJPRP?MNHJOQEGF
�«MX��P2OmSN�sKbIaSozJnX�
D@SoO
YdkRM�]RM��JMXIGSoP M�O��«SoOm_CEGFRz��QEhYdk®u\�j�Q�ª£ � MZY�OTMXlC[RMXncYdn;HJOTM�MXHJnmEGMXO�HJn�YmkRM�K¤WXHJF.�?M�W�OmMNHVYdMX].�CK
k@HJF2]®EaF¤YdkRM �0+ � �@HJO=SJeQH|�«MX�¬�2OmS��QnmM�OX��D@SoO{EGFRnTYdHJFRWXM`£$Ydk2Ean �0+ �¡�}So[2Ia]®P@H`nmn�YmkRM��`HJOTE°HJ�2IaMXn
YdM�nTYT�JH`OvH`FR]�S`YdkRM�OT�`HJOpYdS¨YmkRM{nmWXOTEaP2Y\EGFR]RMZ� � PRkRP|SoF�YdkRM
�j�j�{� ]RnmzR� P?SoOTYX� HJW`� [2_��«MX��nmM�OT�oM�OX�

http://www.dsg.port.ac.uk/index.php?testvar=yes&othervar=3

�pY{YdkREGn
nTYdHJzoM;EaF�Ydk2M�P2OmSVUTM�W�Y{YdkRM�OmM�Ean
FRS|WXIGEaM�FCYyEaF9YdM�OTe*HJW�M;YmSbYdkRM�nmM�OT�oM�OX£,EGY{EGn
Eai�P SoOcY^HJF9Yy�Qk2MXF
�QOmEhYdEGFRzQHJFR]{]RM��R[RzozoEGFRzjYdkRM�nTMXOc�6IGM�Y,EaF9YmMXOTe*H`WXMYdkRH`Y&YdkRM�OmM��?M«Hp�}HNKyYdSQWXOTMNH`YmM�WXSoOTOmMXWZY �0+ ��OmM�lC[RMXncYdn
efSoO}YmkRM{nmM�OT�oM�OX£@[RF9YmEaI&H �«SoOm_CEaF2z¨WXIaEGMXF9YjEGnjWXSoi�PRIaMZYdM�YmkRM
]RMZ�oMXIGSoP?MXOQWNHJF�W�OdH`e±YpYmkRM��0+ �&nj�CKBk@HJFR]��

� ��� ��� �����
� � %$ ����� �'

� �oH��`H�HJPRPRIGM�Y�PROmS��sEa]RM�n�H��pHNK YdS�PROmS��sEa]2M�]2KsF@H`i�EGW�W�SoF9YdMXF9Y�YdS�H�[RnTMXOX���jkRM�HJ]2�`HJF9Y^H`zoM�YmkRM�K
k@HN�oM¨YmSbHB]RM��JMXIGSoP M�O
S��oMXO{ncY^H`YmEaW��«MX�¤�@HJnTMX] WXIGEaM�FCYmnyEanvYdk@H`Y�YdkRM¨H`PRPRIaMZY
Om[2FRn
IaSsWNHJIGIGKbSJF"HB[2nmMXOTn
i�HJW^kREaF2MJ���jkREGnvH`IaIaS��QnpM�sYdMXF2]RMX]�ef[2FRW�YmEaSoF@H`IaEGY�K��?M�KoSJFR]|Ymk@H`Y\SJe$H¨nmMXOc�oM�OvnTEa]RM{PROTSozoOdH`i��
� �oHN�`H.H`PRPRIaMZY�W�IaEGMXF9Y�EGn�OTMXlC[REGOmMX]¥YdS.M�6PRIaSoOTM�YmkRM�P?SJYmMXF9YdEaHJIQSJe{H.W�IaEaM�F9Y�nTEa]RM�EaF9YdM�OTe*HJW�M|YmS.Ydk2M
nTKsncYdMXi|����FBHJPRPRIGM�Y�Ean�nm[R�CUTMXW�Y}YdS�ncYdOTEaW�Y«nmM�WX[ROTEGY�K�WXSJFRnTYmOdHJEGFCYmn�YmS�PROTSJYdM�W�Y«YdkRM\WXIGEaMXF9Y«i�H`W^kREaFRM`£9YdkREGn
OdH`EanmM�nQ]RMXnTEazoF�EanTnm[RM�nX�

��� !��f�?<V'*),+¤1 � �&),1@�.' 7 ��) %�4C</� 1@7o4

�jkRM�OmM�HJOmMyY��«S�ef[RF2W�YdEGSoFRnpYmk@H`YvH¨WXIaEGMXF9YjefSoOpYmkREanjncK6ncYdM�i FRMXM�]RnvYmS�P2OmS��sEa]RM`�

� ���}H�K�YdS�F@HN�6EGz9H`YmMyYdkRM{nmEhYdM�nX£@FRSs]RM{HJFR]|W^kRSsSonmM�H¨PROmSs]R[RWZYQYdS;IaSsSo_�H`YN�

� ���}H�K�YdS�]REanTPRI°HNKbH¨PROTS6]2[RW�YQ�`HJIa[2M�t*EaF|HJF�EGFCYmMXOTMXnTYmEaFRz�HJF2]�EGFCYm[REGYmEG�JM��pHNK2wZ�
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�jkRMjnTEGYdM .�F2S6]RM .�PROmSs]R[RWZY�F@HN�6EGz9H`YmEaSoF WXHJF¨�?MjOmMXP2OmMXnTMXF9YdM�]�EGF¨HyYdOmM�MJ��jk2MpefS6W�[Rn�SJe@Ydk2MjPROmSVUTM�W�Y�EGn
FRSJY�YmS�IGS6So_�EaF9YdS{kC[Ri�HJF�W�Soi�PR[2YdM�O�EaF9YdM�OdHJWZYdEaSJF �CH=ncY^HJF2]@HJOm]�nmSoIG[2YdEGSoF¨�QEaIGIR� MjefSoIGIaS��«MX];]REanTPRI°HNKsEaF2z
Ydk2MyF@HN�sEaz9H`YmEaSoFL����Ss]RMXOTF�SoP M�OdH`YmEaFRz�nTKsnTYmMXi�nQ[RnmMyzJOdHJPRk2EaWNH`I?YmOmMXM�npYdS¨F@HN�sEazoH`YdMvkREaM�OdHJOTW^kREaWXHJI ]RH`Y^H��
[RnTMXOmn�nmk2So[RIa]¢�?Mbe*HJi�EGIaEaHJO=�QEhYdk¬Ydk2M|EGF9YdMXOce*HJWXMbk2SoP MZef[RIaIhK®i�HJ_CEaFRz�YmkRM�EaF9YdM�OTe*HJW�M�EaF9Yd[REhYdEh�oMJ�.�jkRM
zoOmHJPRkREGWNHJI>YdOTMXMyi [2nTYp�?My]2KsF@H`i�EGW\©�F2S6]RM�npFRM�MX]bYdS �?MyH`]R]RMX]|H`Y}Om[RFBYmEai�M�H`n«Ydk2M�YdOTMXMyEGn}�ROTS(�QnTMX]
HJFR]�Ydk2M=nTMXOc�oMXO\OmMZYd[ROTFRn\]@H`Y^H6���jkRM{WXSoi�PRIaMZYdM�]�YmOmM�M=W�I°HJnTnQEanjnmk2S(�QF�EaF|D$EGzo[ROmMy�2� . �

D$EGzo[ROmM{�6� . ���jk2M=zJOdHJPRk2EaWNH`ILYdOTMXM{Om[RF2FREaFRz;EGF�H��oHN�`H��5¦§� H`PRPRIaEGWNH`YmEaSoF

Ab),' �.16%�4(� �b<(1R!ª3,' )5+

�yFRM��}HNK�YdS�P2IaSJY\FC[Ri�MXOmEGWNHJI5]@HVY^H�EGnvSJF�HJF�HJFREai�H`YmMX]|zoOdHJP2k��j� W�[RnTYmSoi IaEazJkCY��«MXEGzok9YvHJFREai�H`YmEaSoF
WXIaHJnmn{WXHJF ]REanTPRI°HNK�P?SoIGIaMX]�OTMXnTSo[ROmW�M�EGF2efSoOTi�H`YmEaSoF�HJn{H�IaEaF2M zoOdH`PRk�� �jkRM�WXIaHJnmn
EGi�P2IaMXi�MXF9YdH`YdEGSoF�EGn
_JM�P2Y�HJnQnmEai�PRIGM
HJnQP SJnmnmEG�RIaMyYmS�OTMX]R[2WXM=IaS9HJ]bSJF|YmkRM{WXIaEGMXF9YQi�HJW^kREaF2MJ���jkRM=Eai�PRIaM�i�M�FCYdH`YdEGSoF�S`e$Ydk2M
]2KsF@HJi�EaWQzoOmHJPRkREGFRz{Ean�nmkRS��QFBEGF¨g@zo[ROTM��2� 1 ��jk2M�Eai�PRIGMXi�MXF9Y^H`YmEaSoF��pHJn«_JM�P2YpnTEai�PRIaMQHJn�EhY«EGn�i�MXHJF9Y
HJn\HJF�MZ�2HJi�PRIGMJ£@H¨ef[RIaIhK�]2M��oM�IaSoP?MX]|WXIaHJnmnj�«So[RIG]�IaHJ� M�I YmkRM=HV�6EanQM�YmWJ�

�L1$#21.AB!,! �f49% ��4s79#5<V'f% � �X8X8N#,4s8

� nTY^H`FR]@HJOT]�HJPRPRIGM�Yv]RS��QFRIaSoHJ]RMX]�efOmSoi H;�}M���P@HJzoM�Ean\[RF�YmOm[RncYdM�]�©«YmkRM�[2nmMXO t HJF2]�WXIGEaMXF9YQ�sEaOcYd[@HJI
i�HJW^kREaF2M�wjk@HJn�F2S�Ea]2MNH��QkRH`Y�YmkRM�W�S6]RM�Ean\PROmSJzoOdHJi�i�MX]�YdS�]2SR�Q�jkRM¨�oHN�`H 
{��PROmS��sEa]RM�n�nTMXWX[2OmEGY�K
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D$EGzo[ROmMy�2� 1 ����FREGi�H`YmMX]�zoOmHJPRk�WXIaHJnmnQOm[2FRFREaF2z�EGF|HJF��,¦§���QEGFR]RS��

PROTM��oM�F9YdEaF2z�i�HJIGEaW�EaSo[RnyHJW�Ymn��9K"YmkRMBH`PRPRIaMZY�YmS�HJIGIaS�� [2F.YdOT[RnTYmMX]¢HJPRP2IaM�Y=YdS�� M�Om[RF.EaF®H�YdOT[RnTYmMX]
MXF9�sEaOTSoFRi�MXF9Y � � � � �
�jkREGn}i [RncY}�?MvYdHJ_JM�FBEaF9YmS�WXSJFRnmEG]RMXOmH`YdEGSoF��Qk2MXFb]RMZ�oMXIGSoPREGFRz HJF�HJPRPRIGM�YX��jkRMySoF2IGK;WXSs]RMQ�QkREaW^k�YdkREGn
WXIGEaM�FCY�[RnTMXn�Ymk@H`Y OTMXlC[REGOmMXn�EaF9YdM�OdHJWZYdEGSoF"�QEhYdk¬HJF9KCYdk2EaFRz�So[2YdnTEa]RM�SJepYmkRM�PROTSozoOmHJi�£ªEan{YdkRM�FRM�Y��«SoOT_
WXSJi�i [2FREaWXH`YdEGSoF��QEGYmkbYdkRM{nmM�OT�JMXOX�
�jkRM�r6[RF��oHN�JH�r6M�WX[ROTEGY�KB©«D@OmM�lC[RMXF9YdIhKb��nT_JM�] �y[RMXncYdEGSoFRn
� � � � nTYdH`YdM�n\EGF�r6MXWZYdEaSJF 1 �

"Applets are not allowed to open network connections

to any computer, except for the host that provided

the .class files. This is either the host where the

html page came from, or the host specified in the

codebase parameter in the applet tag, with codebase

taking precedence."

D@SoOyM�RH`i�PRIGMJ£�Ehe�KoSo[�YmOTK�YmSb]RSBYdk2Ean�efOTSoi H`F"H`PRPRIaMZYyYdkRH`Y
]REG]�FRSJY
SoOTEazoEGF@H`YmM=efOTSoi²YmkRM i�HJW^kREaF2M
efSsSR� W�Soi|£2EGYj�QEGIaI?e*HJEaI?�QEGYdk|H;nmM�WX[ROTEGY�KbM�2W�MXP2YmEaSoFL�

Socket s = new Socket("foo.com", 25, true);
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�jkREGn}i�MNHJFRn«Ydk@H`Y«YdkRMvWXIGEaMXF9Y}Ean}OTMXncYdOmEGW�YmMX]�YmS FRM�Y��«SoOT_�WXSJi�i [2FREaWXH`YdEGSoF�SJFRIGK;�QEGYmk�Ydk2M�kRSoncYjEGY��}HJn
]RS��QFRIGS9HJ]RM�]�efOmSoi|� �pHJOmM¨i�[RnTY
�?M�YdHJ_JM�F¤YmSBSoP?MXF�YdkRM�WXSoi�i [RFREGWNH`YmEaSoF�OmM�ls[2MXnTYmn
YdSbMZ�2HJWZYdIhK�Ydk2M
ndH`i�M � +\~}HJnjYdkRM{nmM�OT�sEaF2z�k2SonTYj©�[RnTEaFRz�HJF|~ � HJ]R]2OmMXnTnvSJOQH;k2SonTYvHJIGE°HJn��QEaIaILi�HJ_`MyYdkRM=HJP2PRIaMZYje*HJEaI
YdS;OT[RF��
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�B� ����X��� �;��� 	��¨�$�;�L� �.� 	

�jkRM=g@OmncYyi�EaIaM�nTYmSoFRM{SJe�Ydk2M�PROTSVUTMXWZY
EanQYdS�HJnmnTMXi �2IaM H;�}SJOm_CEaFRz�PROmS`YdSJY�KsP?M�SJeYmkRM�ncKsnTYdM�i��v~ Yv�QEGIaI
FRSJY��?M�ef[RIGIGK�W�Soi�P2IaE°H`FCY{�QEhYdk"YmkRM�nTP M�WXEhg@WNH`YmEaSoF"�R[2Y��QEaIaI�]2MXi�SoFRnTYmOdH`YmM�Ymk@H`Y�YdkRM�i�Ss]RMXI�efSoO{Ydk2M
nTKsncYdMXi EGnjnmSo[RF2]��

� ������� � �"����! � � � �
��!#�� �'�������� 
 �� �"!"� 	�! ���� �'�

��OmSJYmSJY�KsP M � i [RncYN�

� ��OmS��sEa]2M�H`F�H`PRPRIaMZYQWXIGEaMXF9YjYmS�HJW�WXM�nmnQYdkRM{nTKsncYdMXi|�

� +Q[RF|SoF|H`YQIaMXHJnTYjYmkROmM�M�]RE��LM�OmM�FCY\nTEGYdM�npYdS�nmEGi [RI°HVYdM
H¨zoOTEa]��

� �vIaIaS��§Ydk2M{YmOdHJF2nmP@HJOTMXF9Yvk@HJFR]RIGEaFRz¨S`e$EGFCYmMXO ©�nmEhYdM
W�Soi�i�[RFREaWXH`YdEGSoF��QEhYdkREGFBYdkRM{nmM�OT�JMXOmn��

� x�KsF@HJi�EaWXHJIaIhK�i�SoF2EGYdSJOpH¨FRSs]RMJ�

�jkRM¨�@H`nmEaW�]RMXnTEazoF�PRk2EaIaSJnmSoPRk2EaMXnv]REanTWX[RnTnmM�]¤EGF�Ydk2M¨]RMXnTEazoF�EGFCYmOmSs]R[RWZYdEaSJF��QEaIGIª�?M�efSoIGIaS��«MX]�nT[RW^k.H`n
OmSJ�R[RnTYmFRMXnTnjYdkROTSo[RzokbncY^H`YmMXIaM�nmnTFRMXnTnX���jkRM{i�HJEGF�Soi�EanTnmEGSoF�YmS YdkRMySJOmEazJEaF@HJI>nTP M�WXEGgRWNH`YmEaSoFbEGn«Ydk2M
I°HJW^_
SJeªnmM�WX[ROTEGY�Ko£@�QkREGW^k|�«So[RIG]�WXSoi�PRIaEGWNH`YmM�Ydk2M=]2MX�R[RzJzoEaFRz;SJe,Ydk2M�u\�j�Q� WXSoi�i [RF2EaWNHVYdEaSJF��

� ������� � ���
� � � � �' ���� �'�

�jkRM��@HJnmEGW�ef[2FRW�YmEaSoF@H`IaEGY�K�efSoO
YdkREGn�PROTSJYdS`Y�K6P?M�kRHJn�H`IaOmMXHJ]2K �?MXM�F®]RM��JMXIGSoP M�]¬HJn=nmM�P@HJOdHVYdM�W�Soi�P S`©
FRM�FCYmnX���jkRM�W�S6]2M;�}HJn=MZ�sYdOmHJW�YmMX].HJFR]¤nmSoOcYdMX]"EaF9YdS��oHN�`H|PRHJW^_VHJzoMXn{YdS|PROTS(�sEG]RM;nTYdOT[RW�Ym[ROmM;efSoO
Ydk2M
�y��~^�

� � � : � �*'f46)?%

� W�Soi�P SoF2MXF9Y�i�EanTnmEGFRz|efOTSoi Ydk2M�g@OTnTY ncY^HJzJMXn SJep]RM��JMXIaSJPRi�M�F9Y��}HJn¨H�u\�j�Q� W�IaEGMXF9Y{YdS�WXHJIaI�Ydk2M
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�,OdHJFRnTI°H`YmEaSoF@wZ�Q�jkREanvi�MXHJF�Ymk@H`Y�YmkRM�zoH`YdMZ�pHNK�WXSoi�PR[2YmMXOv�}HJnyF2SJY��sEanTEa�RIGM
efOmSoi Ydk2M ~�F9YdMXOTFRM�YX£LYdk2M
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� x �{rbHJz9HJEGFRnTYQS`YdkRM�Oji�HJW^k2EaFRM�nQ�QEhYdkREGFBYdkRM{nTEGYdM
�sE°H YmkRM{i�SoF2EGYdSJOmnX�

�jkRM�nmM
HJOTMyHJIGI>nTY^H`FR]@HJOT]BEanTnm[RM�n«�QkRM�FB�QOmEGYmEaFRz=WXSs]RM\�QkREaW^kbH`WXWXM�P2Ydn}[RnmM�OpEaFRP2[2Y}SJO}HJIGIaS��Qn�H�[RnTMXO«YmS
i�HJFREaP2[RI°H`YmM
YdkRM�EaFRPR[6YN��~�F�H�PROmSs]R[RWZYdEGSoF�nTKsncYdMXi YdkRM�nmM EGnmnT[RMXn��«So[RIG]�k@HN�oM YmS��?M¨HJ]R]2OmMXnTnmM�]��
~�F
Ydk2EanyPROTSJYdS`Y�K6P?M�YmkRM�K�HJOmM¨H`W^_sF2S(�QIGMX]RzJMX] �R[2Y
EGzoFRSoOTMX]�£LHJnyk@H`Om]RM�FREaFRz�HBncKsnTYdM�i Ean�HBWXSoi�PRIGEaWNHVYdMX]
PROTS6W�MXnmn\EaF9�JSoIG�sEaF2z;HJ[R]REhYdEaF2z YdkRM{WXSs]RM=HJFR]bYmkRSoOmSJ[Rzok�YdMXncYdEGFRzR�

� ��� ��� $ ��� � �' (

�jkRM�HJPRP2IaM�Y{W�IaEGMXF9Y{]RMXi�SoFRncYdOmH`YdM�n=]6K6FRHJi�EGW �sEanm[RHJIaEGndH`YmEaSoF�S`e«YmkRM;nTKsnTYmMXi|��~�F SoOT]RMXO
YmS|nTkRS�� Ydk2M
HJ�RncYdOmHJW�Y{F@HVYd[ROTM¨SJe�YdkRM¨EGFCYmMXOce*HJWXM;HJF2]�YdkRM¨P?SoOTYdHJ�REGIaEGY�K�S`e�YmkRM¨WXSJi�i [2FREaWXH`YdEGSoF�WXSs]RM`£5HJF uv�\� �
WXIGEaM�FCY«�QEaIGI?�?M�]2M��oM�IaSoP?MX]|HJn«P@HJOcYpSJe&YmkRMynmM�WXSoF2]|P2OmSJYmSJY�KsP M`���jkREanpEGF9YdMXOce*HJWXM\�QEaIGI>YdHJ_JMvYdkRM�efSJOmi SJe
nmM�OT�sIaMZY\Om[RFRF2EaFRz¨Ydk2M=nmHJi�M=W�IaEGMXF9YQWXSs]RM{HJnjYdk2M�H`PRPRIaMZY\HJFR]|]REanTPRI°HNKsEaF2z YdkRM{]@H`YdH;HJn\H¨�«MX��P@HJzoM`�
�jkREGnvW�IaEaM�F9Y\HJIanTS�HJIGIaS��Qnj]RM�i�SoF2nTYdOmH`YdEGSoF|SJe$YmkRM�ncKsnTYdM�i SoF�W�IaEaM�F9Yvi�HJW^kREGFRMXnj�QkRM�OmM�H��oHN�`H 

��EGn
FRSJY\HN�`HJEGI°HJ�RIGMJ�
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�jkREGnvnTMXWXSJFR]�PROTSJYdS`Y�K6P?M{�QEaIaIL� M=i�SJOmM
ef[RFRWZYdEaSJF@HJI�YdkRHJF|YmkRM{g@OmncYN�p~�F|SoOm]2MXOQYdS�MZ�6PRIaSJOmM=FRM���EG]RMNH`n
HJFR] YmMXncY�Eai�PRIaM�i�M�F9Y^H`YmEaSoFRn5nmHJi�M«i�MZYdkRSs]RSoIGSozJK{[RnTMX];MNH`OmIaEGMXO,SJe>WXOTMNH`YmEaFRz�nTY^H`FR]6© H`IaSoFRM�WXSJi�P?SoFRM�FCYmn
YdS¨YmMXnTY\EG]RMNHJnj�QEGIaIL�?M{[RnmM�]��

� ��� ��� � � �������������� � �� � � ������

��IGI]@H`YdH|[2nmMX]"�9K�YdkRM;nTKsncYdMXi M�2W�MXP2Y=Ydk2M�P2OmSs]R[RW�Y�i�HJP��QEaIaIª� M;ncYdSoOTMX].EGF SoFRM;]@H`YdHJ�@HJnTMJ���jkRM
YdOmHJ]REhYdEaSJF@HJI �}HNKbYdS�]RS;YdkREGn\EGnpYdS�[RnmM�H¨g2�6MX]�nTW^kRMXi�H�]RH`Y^HJ�RHJnmM
YdS�nTYmSoOmM{OTMXWXSJOm]Rn��}�jkREGnv]RSsMXnQFRS`Y
HJIGIaS�� ³RMZ�6Ea�REGIaEhY�K�YmS�HJ]2]"FRMZ�¯_CEaFR]2n�SJe«]@H`YdH��QEhYdkRSJ[2Y=W^k@HJFRzoEGFRzbYdkRM�nTYmOm[RWZYd[ROTM�S`e}Ydk2M�]RH`Y^HJ�RHJnmM`�
�jkRM P2OmSoP?SonmM�]�HJPRP2OmS9HJW^k�EanQYdS�ncYdSoOTM�YmkRM�OTMXI°HVYdEaSJFRnQ� MZY��}M�MXF�YdkRM�]@H`YdH�EaF|YdkRM�]@H`YdHJ�@HJnTM��QEGYmk�Ydk2M
]@H`YdH2���jkREGn\P2OmS��sEa]RM�nvH �}HNKbYdS�]RMXnTWXOmEG� M
YmkRM{]@H`Y^H¨�9KB�}HJIa_CEGFRz¨YdkRM{OmM�I°H`YmEaSoF2nX�

��)��54 � � 1 � �f4

�jkRMv]@H`Y^H`�@HJnmM\k@HJn�Y��«S�WXSJi�P?SoFRM�FCYmn��2H=]@HVY^H=YdHJ�RIGMvH`FR]BHJF�EaF2]RMZ�;YdHJ�RIaM`��jkRM\EaFR]2MZ��nTYmSoOmM�n}F@H`i�M�n
SJe$HJF9K�MXF9YdEhYdEGMXnj�QkREaW^k��QEaIGI��?M=ncYdSoOTM{EaFbYdkRM=]@H`YdHJ�@HJnTMJ���pYvH;IGS�� IaMZ�oM�I�YdkRM�nmM�W�So[RIG]|�?M  rCYdOmEGFRz  SJO
 x
H`YdM  ��jk2Ean�«So[RIa]��?MvH
i�SoOmMQH`�RnTYmOdHJWZY��sEGM��¥SJeLYmkRMQ]@H`Y^H`�@HJnmM`��q}M�WNHJ[RnTM\YmkREan�]RH`Y^H
nTYmSoOmMQEGn�zoSoEaF2z
YdS=�?Mv[RnTMX]BnTP M�WXEhg@WNHJIGIGK efSJO�YmkREan�ncK6ncYdM�i YmkRMvEGFR]RM��WNHJF�� M\nmMZYp[RP�YdS=WXSoF9Y^H`EaF�H�IaEGnTY�SJeLkREazJkRMXO�IaMZ�oM�I
MXF9YmEGYdEGMXn��
�jkRM=MXF9YdEhYdEGMXnpYdkRH`YQMZ�6EancYvHJOmM`�

siteName

localSiteName

siteServletUrl

nodeIp

nodeName

productName

username

userPassword

�jkRM��oHN�`H;�`HJOTE°HJ�RIGM�F@H`i�EGFRz¨WXSoF9�JMXF9YdEGSoF�EGnj[RnmM�]�YmS��?M
WXSJFRnmEGnTYdM�F9Yv�QEhYdkbYdkRM
EGi�P2IaMXi�MXF9YdH`YdEGSoF��$�vIaI
EGYmMXi�njEaFBYmkRM{]@H`Y^H`�@HJnmM=HJOTM{WXI°H`nmnmEhg@MX]|�9KbSoFRM{SJe,Ydk2MXnmM=MXF9YmEGY�KbF@H`i�M�nX�
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�jkRMy]RH`Y^H{Y^HJ�RIGMvncYdSoOTMXn}YmkRM�]RH`Y^H2£CYdk2MyOmM�I°H`YmEaSoFRn�EhY}k@H`npHJFR]BH�IaMXHJnmM\YdEGi�M`£C�Qk2EaW^kbEan�Ydk2M�WNH`W^kRM�YdEGi�M
YdS;IGEG�oM`��~ e$]@HVY^H¨� M�EaFRz;ncYdSoOTMX]�EGnj]RSsMXnQFRSJY\MZ�6PREGOmM`£>H;IGMNHJnTM
YdEai�MySJe�¨WNHJF|� M{[RnTMX]����jkRM=]@H`YdHJ�@HJnTM
Ean
ncYdSoOTEaFRz�HBYmOmMXM;]@HVY^HbnTYmOm[RWZYd[ROTM�EGF H|i�H`YdOTEh� ��~ e}HbnmEGFRzoIaM¨OTMXW�SoOm] Ean
IGS6SJ_JMX]¤HJF2]"SoF2IGK�YmkRM¨]@H`YdH
Ean¨nTkRS��QF�£}EhY¨k@HJn;FRS W�SoF9YdMZ�sYX� �jk2M�YmOmM�M|]RH`Y^H�nTYmOm[RWZYd[ROTM�i [RnTY��?MbF@HN�sEaz9H`YmMX]¢EaF¢SoOT]RMXO YmS zoEG�JM
HJF9K�]RH`Y^HBSJYmkRMXOvYdk@HJF HBOTS6S`YyFRSs]RM¨WXSJFCYmMZ�sYN�=�jkRM¨Y^H`�RIaM�kRSoIa]2n�Y��}S�OTMXI°HVYdEaSJFRnX£ SoFRM EGn�YdkRM�IaEaF2_�YmS
Ydk2M¨]@H`Y^H�WXI°H`nmn
EaF�YdkRM¨EGFR]RMZ��Y^H`�RIaM`£�HJFR]�YmkRM SJYmkRMXO
EGnyHBIaEGFR_bYdSBYmkRM¨P@HJOTMXF9Y
FRSs]RMJ�=~ Y
EGnyP SJnmnmEG�RIaM
efSoO=H�P@HJOmM�F9Y�YmS�k@HN�JM�i [RIhYdEGPRIaM�W^kREaIG]ROmM�F"�R[6Y H�W^kREaIG]"WXHJF¤SoFRIGK�k@HN�oM�SJFRM;P@HJOmM�F9YbtfSoFRM;YdS|i�HJF9K
OmM�I°H`YmEaSoF2nmkREGP>wZ���$�2HJi�PRIaM
OTMXIaH`YdEGSoFRnjHJOTM
nmkRS��QF�EaF|D$EazJ[ROmM{�2� � �6�

https://unipingu.no-ip.com:8080/
gridmonitor/Monitor

192.168.0.36

infoDescription

infoMemTotal

infoUptime

dataNumberUsers

dataCpuUsage

UniLan

192.168.0.102

infoDescription

D$EGzo[ROmM{�6� � �s����2HJi�PRIGM
WNHJW^kRM=So�sUTM�W�YmnvH`FR]|YmkRMXEGOjOmM�I°H`YmEaSoFRn

� <(1$#?4s<V8X1�}���\%(354 � 12%N1 � %��><(4

�,S�OT[RF.H�lC[RMXOcK SoF YdkRM;]@H`YdH|ncYdSoOTM�HJIaIS`e}Ydk2M�PRHJOmM�FCYmn�S`ejHbW^kREaIG] i [RnTY��?M�_CFRS��QF����jkRM�ls[2MXOTK
Ean=Om[2F¬HJn�H�nmMZY SJepnmMXlC[RM�F9YdE°H`Ijr�� � nTYdH`YdM�i�M�F9Ydn��QkREGW^k.�}HJIa_�]RS��QF.YmkRM�PRHJOmM�FCY�FRSs]RMXn�[RF9YdEaI�Ydk2M
W^kREGIa]�EanjefSo[RF2]��«�jk2Eanj�pH`nvEGi�PRIGMXi�MXF9YdM�]�[RnmEGFRz�H;nmEGi�P2IaMJ£6P S��«MXOcef[RI5OmMXW�[ROmnTEG�JM HJIGzoSoOmEhYdkRi �QkREGW^k�EGn
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EaF2WXIa[2]RMX]��?MXIaS��{�

// function to recursively query the datastore for a value

// each item on the stack is a dataId to a child

// and a linkId for the type of entity

// the last item on the stack is the child querying for

// so it has no relation link as it has no children

public static Vector recursiveGet(Stack theStack, String lastDataLinkId){

String values[] = (String[]) theStack.pop();

if(!theStack.empty()){

// run the sql for the query

Vector keyAndLease = RgmbQuery.getKey(values[0], values[1],_

lastDataLinkId);

if(!keyAndLease.isEmpty()){

// if all went well with sql set the link id for the next child

lastDataLinkId = (String) keyAndLease.get(0);

// and call self again

return recursiveGet(theStack,lastDataLinkId);

}

else{

// wasnt found, return with empty

return new Vector();

}

}

else{

// base case has been met

//return the value of the item linked with DataLinkId

return RgmbQuery.getValues(values[0],lastDataLinkId);

}

}

� ��� ��� $ � ! ���

�jkRM=]@H`YdH�ncYdSoOTM�HJIGIaS��Qn\H�IGMNHJnTM
YdEai�MyYdS��?M�nmH��JMX]��QEhYdk|M��JMXOTK|OTMXWXSJOm]��p~�F�SoOm]2MXOjYdS�[RnmM=YdkRM=WNH`W^kRM
H�IaHNKoMXO=FRM�MX]RM�]®YdS��?M�Eai�PRIaM�i�M�FCYmMX] YdkROTSo[Rzok¤�QkREaW^k®HJIaI�]@HVY^H|YmOdHN�oM�OmnTMX]��|�jkRMBH`�RnTYmOdHJWZYdEaSJF"�}HJn
HJ]R]2MX].�9K EGFRnmM�OTYdEGFRz�H|IaH�KJMXO{�?M�Y��«MXMXF®YmkRM;i�SJFREGYmSoO
]ROmEh�oM�O=i�HJF@H`zoMXO=HJFR] Ydk2M�nTMXOT�sIGM�Y=efOmSoF9Y=MXFR]L�
�jkREGn i�MXHJF9Y YdkRH`Y;HJF9K"ls[2MXOTK.efSoO�]@HVY^H��«MXF9Y¨YdkROTSo[Rzok®YmkREan�I°HNKoM�OX£�Ydk2MBW^k@HJFRzJMXn YdS�YmkRMB����~�HJOTM
So[2YmIaEGFRMX]bEGF�DªEazo[ROTM{�2� �*) �
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�jkREGn
Ean
P?SJYdM�FCYmE°HJIGIGK�HbWXSoi�PRIGMZ��EGnmnT[RMJ�¨� �?MXnTYc©�WXHJnmM;IaMXHJnmM¨YmEai�M��«So[RIa]¤MZ�6PREGOmM¨M�RH`W�YdIhK��QkRM�F"Ydk2M
]@H`YdH�IGS6SonTMXn=EaF9YdM�zoOmEhY�K HJFR]"Ean=FRS�IGSoFRzoM�O=HJWXW�[ROdH`YmMJ��� WXHJW^kRM�WNHJF®�?M�PROmSozJOdHJi�i�M�]¤YmS�H`]@HJP2Y�EGYmn
IaMXHJnmM
YmEai�MXnjYdS;YdOcK�HJFR]|zoM�Y�HJnQWXIGSonmM
YmS�YmkREanQ�?MXnTYc©�WXHJnmM�nmWXM�F@HJOTEaS�HJnQP SonTnmEG�RIaM`� �yFRM{�pHNK�EhYvWXHJF|]RS
Ydk2Ean\Ean��9K|OmM�WXSoOT]REaF2zB]@H`YdH�HJ�?So[2YvkRS�� SJe±YdM�F�H�IGMNHJnTM=YmEai�M=�}HJnyH`WXWX[2OdH`YmM¨HJFR]��9K|kRS�� i [RW^k�H`FR]
HJ]@H`P2YdEGFRzbYdkRM�IaMXHJnmM¨YdEGi�M�nyYdS�YdOcK¤HJFR]¤i�HJ_`M¨YdkRM�i i�SoOTM�HJWXW�[ROdH`YmMJ����FRSJYmkRMXO=i�M�Ydk2S6] Ean
YmS�[RnTM
kREGnTYdSJOmEaWXHJIL]RH`Y^H YdS;YdOcK�HJFR]�PROTMX]REGW�YQYdk2M=i�SoncY\HJWXW�[ROdH`YmM{IaMNH`nmM
YdEGi�MyS`eH¨PREGMXWXM{SJeª]@H`YdH2�
� ef[RIGIGK�]RM��JMXIaSJP M�]"ncK6ncYdM�i �}So[2Ia] k@HN�oM�HbIaMXHJnmM¨i�HJF@HJzJMXO��QkREGW^k¤�«So[RIG] k@HJFR]RIGM FRSJYmEGg@WXH`YdEGSoFRn�YmS
SJYmkRMXOpWXHJW^kRM�nvH`FR]�W^kRS6SJnmMyYdk2MyIaMXHJnmM�YmEai�MXn}efSJO}So�sUTM�W�YmnX��¦§EGYdk�FRS¨IaMXHJnmM
i�HJF@HJzJMXO}WXHJW^kRM
[RnTMXnQk@HJOT]
WXSs]RM�].IaMXHJnmM¨YmEai�MXn
efSoO=HJIaI$So�sUTMXWZYdn��B�jkRM�M�2HJW�Y=�`HJIa[RM¨�}HJn{�JH`OmEaM�]"]2[ROmEGFRz�]2M��oM�IaSoP2i�M�FCY��R[2Y=YdM�F
i�EaFC[2YdM�n\�}HJny[2nmMX]�efSoO�H`IaI&So�sUTM�W�YmnyMZ�6WXM�P2Y
i�SoFREhYdSoOTMX]|PROmSs]R[RWZYv�`HJIG[RMXn\�QkREaW^k��«MXOTM�nTM�Y�YmSBFRSJYv�?M
WNH`W^kRMX]��\�jkREGn\�}HJn�]2SoFRM{YdS�nTEai�PRIaEhe±K�YmMXnTYmEaFRz;Ydk2M�nTKsncYdMXi|£>YdkRM�HJ]R]REhYdEaSJF|S`eYdkRM=WNH`W^kRM EaF9YmOmSs]R[RWXM�]
HJFRS`YdkRM�O�M�IaMXi�MXF9Y�YdS�YmkRM�]RMX�R[2zozoEaF2z�MXF9�sEaOTSoFRi�MXF9YN£H�i�SoOmM;]2KsF@HJi�EaW�WNH`W^kRMBWXOTMNH`YmMXn�P SJYmMXF9YdEaHJIaIhK
k@HJOT]�YdSBYdOmHJW^_��?MXkRH��sEGSo[ROX���ªM�F i�EGFs[6YdMXn�Ean
kREGzok�MXF2So[Rzok�YdkRH`Y
YdkRM¨]2M��oM�IaSoP?MXO{H`IG�}H�Ksn
FRMZ� �Qk@HVY
�}HJnvEGFBYdkRM{WXHJW^kRM{�QkREaIGMyYdMXncYdEGFRzR�
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�jkRM\�}M��bWXIaEGMXF9Y�Ean«H�nTMXOT�sIGM�Yp�RHJnmM�]BEaF9YdM�OTe*HJW�M\YmS�YmkRM�ncK6ncYdM�i �QkREGW^kbHJIGIaS��QnX£9�sE°H=H�W�IaEaW^_VHJ�2IaM\uv�\� �
EaF9YmMXOTe*H`WXMJ£5H`WXWXM�nmn
YdSBYmkRM¨nTKsncYdMXi²�QEGYdk2So[2YyYmkRM¨FRMXM�]¤efSJO
HBWXIGEaMXF9Y
nTEa]RM¨�oH��`H 
yEGOTYm[@HJI$��HJW^kREGFRMJ���
�oM�OTK"nmEGi�PRIGM;F@HN�6EGz9H`YmEaSoF¤nTKsnTYmMXi��pHJn�[RnmM�]¬OmM�PROmM�nmMXF9YmEaFRz�YmkRM � OmEG]®HJn�H�kREGMXOmHJOmW^k9K �QkREaW^k.WXSo[RIG]
�?M=FRH��sEGz9H`YdM�]|YmkROmSJ[Rzok��«x
H`Y^H¨EGn\F2SJY\P SoIGIaM�]�efSJOQH�[RnTMXO�£?EheªYmkRM�Kb�QEGnmk|YdS;OmM�FRM���YmkRMXEGOp�6EGM���S`e$Ydk2M
nTKsncYdMXi²YdkRMZK�OmMZefOmMXnTk�YdkRM �«MX�¤P@HJzoM`���vP@HJOcY
efOmSoi YdkRM¨�?MXF2M�gRYmn=S`e}H`IaIaS�� MXHJnTK�]RMXi�SoFRncYdOdHVYdEaSJF�SJe
Ydk2M�nTKsncYdMXi�YdS�P M�SoPRIaM��QEGYmk.IaEGi�EhYdM�]¤W�SoF9YdOTSoI«S��JMXO�YmkRM�nTSJe±Y��pH`OmMbHN�`HJEaIaHJ�RIGM¨SoF"YmkRMXEGO�P?W�Ydk2M��«MX�
WXIGEaM�FCY�]RM�i�SJFRnTYmOdH`YmMXn}OTMX[RnTM�SJe YdkRM\WXIGEaM�FCY«WXSs]RM\]RM��JMXIGSoP M�]��QEhYdk�YmkRMvHJPRPRIGM�Y«WXIaEGMXF9YN� 
�MXOcK�IGEGYTYdIaM}FRM��
WXSs]RMy�}HJnQOmM�ls[2EaOmM�]bYdS;WXOTMNH`YmMyYdkRMy�«MX��WXIaEGMXF9YN£6i�SJnTYjEhYp�pH`nvu\�\� �"zJMXFRM�OdH`YmEaSoF�����nTWXOTMXMXF|nmk2SJYQSJe
Ydk2M{�«MX��WXIGEaMXF9YQEGnjnmkRS��QF�EGF�D$EazJ[ROmM{�2� �/. £2EGYQEanjEGFRWXIG[R]RM�]�efSJOjWXSoi�PRIaMZYdM�FRMXnTnX�
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Server Interface

DatastoreProduct MapperAbstract Monitor

Monitor Interface (Dynamic Class Loader)

Local Driver Local Driver Local Driver Remote Driver

Client Interface

Client Interface

Applet GUI

Site Gateway

Graphical Client

Cache

Site Gateway

Site
Gate
way
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Internet

Site Gateway

Remote User

Local Devloper

(gateway.uni.lan)

(gateway.no-ip.com)

Certificate Name: gateway.uni.lan

Signing Authority: Mat Grove

Expire Date: 25/08/2010

X509 Certificate

Certificate Name: gateway.uni.lan

Signing Authority: Mat Grove

X509 Certificate

!=

Expire Date: 25/08/2010
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Eai�PRIGMXi�MXF9Y^H`YmEaSoF�Y�KsP M�n�HJOTMJ�
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IaSsWNH`I ��OmSs]R[RW�Y^��HJP
OmM�i�S`YdM r6MXW�[ROmEhY�K
OmM�i�S`YdM ��SoFREhYdSoO
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System.setProperty("java.protocol.handler.pkgs","javax.net.ssl")
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Ydk2EanjMNH`nTKo�
~ Y\EanjEGi�P?SoOTYdHJF9YpefSoOpYmkRM=HJ]RSoP2YmEaSoF�SJe$H � OTEa]�nTKsncYdMXi Ymk@H`Y\EGYQ�?M
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Hb]RM��JMXIGSoP M�O
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CREATE TABLE products (

id int(11) NOT NULL auto_increment,

name text NOT NULL,

description text NOT NULL,

PRIMARY KEY (id),

UNIQUE KEY id (id),

KEY id_2 (id)

) TYPE=MyISAM;
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CREATE TABLE product_mappings (

id int(11) NOT NULL auto_increment,

agent text NOT NULL,

productid int(11) NOT NULL default ’0’,

oid text NOT NULL,

PRIMARY KEY (id),

KEY id (id)

) TYPE=MyISAM;
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+----+---------------------+---------------------------------------+

| id | name | description |

+----+---------------------+---------------------------------------+

| 1 | infoDescription | Name of the system |

| 2 | infoMemTotal | Total memory in the machine |

| 3 | testNull | A product that is never available |

| 4 | infoUptime | Human readable uptime of machine |

| 5 | infoCpu | Name and speed of installed processor |

| 6 | dataNumberProcesses | Number of processes running |

| 7 | dataNumberUsers | Number of users logged in |

| 8 | dataCpuUsage | The percentage of cpu time being used |

| 9 | dataEth0Received | Number of kb received from eth0 |

+----+---------------------+---------------------------------------+
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+----+---------+-----------+------------------------+

| id | agent | productid | oid |

+----+---------+-----------+------------------------+

| 1 | procmon | 1 | /proc/version |

| 2 | procmon | 2 | memtotal.sh |

| 3 | snmp | 1 | 1.3.6.1.2.1.1.1.0 |

| 4 | snmp | 2 | 1.3.6.1.2.1.25.2.2.0 |

| 5 | snmp | 3 | 4.5.6.7.8.9.9 |

| 6 | procmon | 4 | uptime.sh |

| 7 | procmon | 5 | cpuinfo.sh |

| 8 | snmp | 6 | 1.3.6.1.2.1.25.1.6.0 |

| 9 | snmp | 7 | 1.3.6.1.2.1.25.1.5.0 |

| 10 | procmon | 8 | data/cpuusage.dat |

| 11 | procmon | 9 | data/netusage_eth0.dat |

+----+---------+-----------+------------------------+
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CREATE TABLE rgma_index (

id bigint(20) NOT NULL auto_increment,

name text NOT NULL,

leasetime int(11) NOT NULL default ’0’,

PRIMARY KEY (id),

UNIQUE KEY id (id),

KEY id_2 (id)

) TYPE=MyISAM;
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CREATE TABLE rgma_data (

id bigint(20) NOT NULL auto_increment,

lexpire bigint(14) default NULL,

indexlink bigint(20) NOT NULL default ’0’,

datalink bigint(20) NOT NULL default ’0’,

data text NOT NULL,

PRIMARY KEY (id)

) TYPE=MyISAM;
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+----+----------------+

| id | name |

+----+----------------+

| 1 | siteName |

| 2 | siteServletUrl |

| 3 | nodeName |

| 4 | nodeIp |

| 5 | localSiteName |

| 6 | productName |

| 7 | userName |

| 8 | userPassword |

+----+----------------+
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+-----+----------------+-----------+----------+-------------------------------+

| id| lexpire |indexlink|datalink| data |

+---+-------------+---------+--------+----------------------------------------+

| 1|0 | 1 | 0 |UniLan |

| 2|0 | 1 | 0 |ParentsLan |

| 3|0 | 1 | 0 |DSG |

| 4|0 | 2 | 1 |https://unipingu.no-ip.com:8080/gridmo..|

| 5|0 | 2 | 2 | https://217.39.8.114:8080/gridmonitor..| |

| 6|0 | 2 | 3 | https://marge.dsg.port.ac.uk:8089/gri..|

| 7|0 | 5 | 0 |UniLan |

|775|1048676337137| 6 | 770 |dataCpuUsage |

|772|1048676337493| 6 | 770 |infoMemTotal |

|773|1048676337353| 6 | 770 |infoUptime |

|774|1048676337222| 6 | 770 |infoCpu |

|771|1048676337600| 6 | 770 |infoDescription |

|770|1048676321789| 4 | 2 |192.168.0.36 |

|768|1048676321724| 4 | 2 |192.168.0.102 |

|769|1048557860396| 6 | 768 |infoDescription |

|766|1051846246424| 6 | 752 |infoDescription |
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|765|1051846247006| 6 | 753 |dataNumberUsers |

|764|1051846246872| 6 | 753 |dataNumberProcesses |

|763|1048676288951| 6 | 753 |dataEth0Received |

|762|1048676288832| 6 | 753 |dataCpuUsage |

|761|1048676288701| 6 | 753 |infoCpu |

|760|1048676288624| 6 | 753 |infoUptime |

|759|1051846246682| 6 | 753 |infoMemTotal |

|758|1051846246471| 6 | 753 |infoDescription |

|757|1051846247156| 6 | 751 |dataNumberUsers |

|756|1051846247003| 6 | 751 |dataNumberProcesses |

|755|1051846246792| 6 | 751 |infoMemTotal |

|754|1051846246346| 6 | 751 |infoDescription |

|753|1051846255084| 4 | 1 |192.168.0.100 |

|752|1051846254436| 4 | 1 |192.168.0.103 |

|751|1051846255173| 4 | 1 |192.168.0.32 |

+---+-------------+---------+--------+----------------------------------------+
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import org.grid.client.awt.MonitorInterface;

public class AwtClient{

public static void main (String[] args){

MonitorInterface thisClient = new MonitorInterface("https://mrflibble._

uni.lan:8080");

thisClient.show();

}

}
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import java.io.*;

import java.util.*;

import javax.servlet.*;

import javax.servlet.http.*;

import org.grid.client.MonitorConnection;

public class WebInterface extends HttpServlet {

public void init(){

System.setProperty("javax.net.ssl.keyStore","/usr/java/tomcat/.keystore");

System.setProperty("javax.net.ssl.keyStorePassword","redbull");

System.setProperty("java.protocol.handler.pkgs","javax.net.ssl");
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System.out.println("Fiddled with cert system properties");

}

public void doGet(HttpServletRequest req, HttpServletResponse res) throws _

ServletException, IOException {

res.setContentType("text/html");

PrintWriter out = res.getWriter();

HttpSession session = req.getSession(true);

String userName = (String) session.getValue("userName");

String userPassword = (String) session.getValue("userPassword");

printHead(out);

String siteName = req.getParameter("s");

String nodeName = req.getParameter("n");

if(userPassword==null){

String helpUser = "";

if(userName!=null){

out.println("<font color=\"red\">Authentication failure (check user _

and password)</font><br>");

helpUser = userName;

}

out.println("<br><form action=\"./WebInterface\" method=\"POST\">");

out.println("<table>");

out.println("<tr><td>User Name:</td><td><input type=\"text\" _

name=\"un\" size=\"20\" value=\"" + helpUser + "\"> (Example _

<i>dave@BigComputingSite</i>)</td></tr>\n");

out.println("<tr><td>Password:</td><td><input type=\"password\" name=\"_

up\" size=\"20\"></td></tr>\n");

out.println("</table>");

out.println("<input type=\"submit\" name=\"l\" value=\"Log On\">");

out.println("</form>");

}

else{

MonitorConnection monitorServlet;

try {

monitorServlet = new MonitorConnection("https://localhost:8080/_

gridmonitor/Monitor", userName, userPassword);

}

catch(java.net.ConnectException e){

out.println("Can’t connect to Monitor Servlet");

return;
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}

if(siteName==null){

// display the site list

Vector sites = monitorServlet.getSiteList();

for(int pnt = 0; pnt < sites.size(); pnt++){

String site = (String) sites.get(pnt);

out.println("<a href=\"./WebInterface?s=" + site + "\">"); _

<br><br>");

out.println(site + "<br>");

out.println("</a><br>");

}

}

else{

if(nodeName==null){

// display the node list for this site

out.println("<b>" + siteName + " : : </b>Node List<br><br>");

Vector nodes = monitorServlet.getNodeList(siteName);

out.println("<table width=\"100%\">");

int cols = 0;

for(int cnt = 0; cnt < nodes.size(); cnt++){

String node = (String) nodes.get(cnt);

cols++;

if(cols==1){

out.println("<tr>");

}

out.println("<td><a href=\"./WebInterface?s=" + siteName + "&n="_

+ node + "\">");

out.println("<img src=\"/gridinterface/icons/node.png\" border=0>_

<br>");

out.println(node + "<br>");

out.println("</a></td>");

if(cols==4){

out.println("</tr>");

cols = 0;

}

}

out.println("</table>");

}

else{
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// display the products and their vaules for this node

out.println("<b>" + siteName + " : " + nodeName + " : </b>Product_

List<br><br>");

Vector products = monitorServlet.getProductList(siteName,nodeName);

out.println("<table width=\"100%\">");

int row = 0;

for(int pcnt = 0; pcnt < products.size(); pcnt++){

row++;

if(row==2){

out.println("<tr><td>");

row = 0;

}

else{

out.println("<tr bgcolor=\"#EDEDED\"><td>");

}

String product = (String) products.get(pcnt);

String productValue = monitorServlet.getProductValue(siteName,_

nodeName,product);

out.println(product + "</td><td><i>" + productValue + "</i>");

out.println("</td></tr>");

}

out.println("</table>");

}

}

}

printFoot(out);

}

private void printNodes(PrintWriter out, String siteName){

}

private void printHead(PrintWriter out){

out.println("<html>");

out.println("<head>");

out.println("<title>Distributed Grid Resource Monitor</title>");

out.println("<link rel=\"stylesheet\" href=\"/gridinterface/main.css\" _

type=\"text/css\">");

out.println("</head>");

out.println("<body bgcolor=\"dde1dd\" text=\"#000000\">");

out.println("<img border=\"0\" width=\"791\" height=\"96\" src=\"/_

gridinterface/header.png\"><br>");
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out.println("<table width=\"791\" height=\"600\" border=\"1\" _

cellpadding=\"0\" cellspacing=\"0\" bgcolor=\"white\" bordecolor=_

\"black\"><tr><td>");

out.println("<table width=\"100%\" height=\"600\"><tr><td bgcolor=\_

"#eeeeee\" width=\"134\" align=\"left\" valign=\"top\">");

out.println("<table width=\"132\" bgcolor=\"#333333\" cellpadding=\"1\"_

cellspacing=\"0\" border=\"0\"><tr><td><table width=\"132\" _

border=\"0\" cellpadding=\"0\" cellspacing=\"0\" bgcolor=_

\"#678fe3\"><tr><td width=\"132\" align=\"center\" valign=_

\"top\">");

out.println("<a href=\"/gridinterface/WebInterface\"><font color=\"_

white\">Html Interface</font></a>");

out.println("</td></tr></table></td></tr></table>");

out.println("<table height=\"2\"><tr><td></td></tr></table>");

out.println("<table width=\"132\" bgcolor=\"#333333\" cellpadding=\"1\"_

cellspacing=\"0\" border=\"0\"><tr><td><table width=\"132\" _

\"#678fe3\"><tr><td width=\"132\" align=\"center\" valign=\"top\">");

out.println("<a href=\"/gridinterface/applet/index.html\"><font _

color=\"white\">Applet Interface</font></a>");

out.println("</td></tr></table></td></tr></table>");

out.println("<table height=\"2\"><tr><td></td></tr></table>");

out.println("<table width=\"132\" bgcolor=\"#333333\" cellpadding=\"1\"_

cellspacing=\"0\" border=\"0\"><tr><td><table width=\"132\" __

#678fe3\"><tr><td width=\"132\" align=\"center\" valign=\"top\">");

out.println("<a href=\"http://homer.dsg.port.ac.uk/˜matgrove/index.php_

\"><font color=\"white\">Project Homepage</font></a>");

out.println("</td></tr></table></td></tr></table>");

out.println("</td><td align=\"left\" valign=\"top\">");

}

private void printFoot(PrintWriter out){

out.println("</td></tr></table>");

out.println("</td></tr></table>");

out.println("<a href=\"mailto:me@matthewgrove.co.uk\">Mat Grove</a>_

/font>");

out.println("</body>");

out.println("</html>");

}

public void doPost(HttpServletRequest req, HttpServletResponse res) _

throws ServletException, IOException {
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// we only use post for the log on

res.setContentType("text/html");

PrintWriter out = res.getWriter();

String userName = req.getParameter("un");

String userPassword = req.getParameter("up");

MonitorConnection monitorServlet;

try {

monitorServlet = new MonitorConnection("https://localhost:8080/_

gridmonitor/Monitor", userName, userPassword);

}

catch(java.net.ConnectException e){

out.println("Can’t connect to Monitor Servlet");

return;

}

boolean authOk = monitorServlet.getAuthenticated();

HttpSession session = req.getSession(true);

if(!authOk){

if(session.getValue("userName")!=null){

session.removeValue("userName");

}

session.putValue("userName", userName);

doGet(req, res);

}

else{

session.putValue("userName", userName);

session.putValue("userPassword", userPassword);

doGet(req, res);

}

}

}
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import org.grid.client.awt.MonitorInterface;

import java.applet.*;

public class AwtAppletClient extends Applet {

public void init(){

String serverBase;
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serverBase = "http://" + getCodeBase().getHost()+ ":" + getCodeBase()._

getPort();

MonitorInterface thisClient = new MonitorInterface(serverBase);

thisClient.show();

}

}
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import java.io.*;

import java.util.*;

import javax.servlet.*;

//import javax.servlet.http.*;

//import org.grid.client.MonitorConnection;

import org.grid.mds.MdsGridSecurity;

public class Cli{

public static void main (String[] args){

System.out.println("Testing security");

String u = "mat@UniLan";

String p = "b";

boolean b = MdsGridSecurity.authenticate("UniLan",u,p);

String s = "stuff\n";

}

}

/**

public static void main (String[] args){

MonitorConnection monitorServlet;

try {

monitorServlet = new MonitorConnection("http://localhost:8080/_

gridmonitor/Monitor");

}

catch(java.net.ConnectException e){

out("Can’t connect to Monitor Servlet",0);

return;

}

Vector sites = monitorServlet.getSiteList();

for(int pnt = 0; pnt < sites.size(); pnt++){

String site = (String) sites.get(pnt);
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out(site,0);

Vector nodes = monitorServlet.getNodeList(site);

for(int cnt = 0; cnt < nodes.size(); cnt++){

String node = (String) nodes.get(cnt);

out(node,2);

//if(site.equals("UniLan")){

Vector products = monitorServlet.getProductList(site,node);

for(int pcnt = 0; pcnt < products.size(); pcnt++){

String product = (String) products.get(pcnt);

String productValue = "";

//if(req.getParameter("withproducts")!=null){

// productValue = monitorServlet.getProductValue(site,node,_

product);

//}

out(product,4);

}

//}

}

}

}

private static void out(String v, int indent){

String it = "";

for(int i=1;i<=indent;i++){

it = it + " ";

}

System.out.println(it + " : " + v);

}

}

**/
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import java.io.*;

import java.util.*;

import javax.servlet.*;

import javax.servlet.http.*;

import org.grid.mds.MdsGridData;

import org.grid.monitor.*;
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import org.grid.security.SecurityManager;

public class MonitorServlet extends HttpServlet {

private String localSiteName;

public void init(){

localSiteName = MdsGridData.getLocalSiteName();

new MonitorScan("192.168.0",localSiteName);

}

public void doGet(HttpServletRequest req, HttpServletResponse res) throws ServletException, IOException {

// EVERY QUERY needs a username and password, all users must authenticate befor ethey can

// start to talk to this site - regardless of what they want to do here

String userName = req.getParameter("userName");

String userPassword = req.getParameter("userPassword");

boolean authOk = SecurityManager.authenticate(localSiteName, userName, _

userPassword);

if(!authOk){

PrintWriter out = res.getWriter();

out.println("Error: 403");

return;

}

if(req.getParameter("getLocalSiteName")!=null){

res.getWriter().println(localSiteName);

return;

}

if(req.getParameter("getNodeList")!=null){

String siteName=req.getParameter("siteName");

printVector(res.getWriter(), MdsGridData.getNodeList(userName, _

userPassword, localSiteName,siteName));

return;

}

if(req.getParameter("getSiteList")!=null){

printVector(res.getWriter(), MdsGridData.getSiteList());

return;

}

if(req.getParameter("getProductList")!=null){

String siteName=req.getParameter("siteName");

String nodeName=req.getParameter("nodeName");

printVector(res.getWriter(), MdsGridData.getProductList(userName, _

userPassword, localSiteName,siteName,nodeName));

return;
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}

if(req.getParameter("getProduct")!=null){

String siteName=req.getParameter("siteName");

String nodeName=req.getParameter("nodeName");

String productName=req.getParameter("productName");

res.getWriter().println(MdsGridData.getProduct(userName, userPassword,_

localSiteName, siteName,nodeName,productName));

return;

}

PrintWriter out = res.getWriter();

out.println("Fell through gets");

}

private void printVector(PrintWriter out, Vector stringData){

for(int cnt = 0; cnt < stringData.size(); cnt++){

out.println(stringData.get(cnt));

}

}

public void doPost(HttpServletRequest req, HttpServletResponse res)

throws ServletException, IOException {

doGet(req, res);

}

}
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package org.grid.support;

import java.io.*;

public class Debug{

static int debugOn = 1;

static boolean hideSQL = true;

public static void out(String msg){

if(debugOn == 1){

System.out.println("Debug: " + msg);

}

}

public static void log(boolean local, String type, String msg){

if(type.equals("SQL") && hideSQL){

return;
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}

String logOut = "Log: ";

if(local){

logOut = logOut + "local,";

}

else{

logOut = logOut + "remote,";

}

logOut = logOut + type + "," + msg;

System.out.println(logOut);

}

}
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package org.grid.support;

import java.io.*;

public class StringPair{

public String name;

public String value;

public StringPair(String s1, String s2){

name=s1;

value=s2;

}

public StringPair(String s1){

name=s1;

value="";

}

public StringPair(){

name="";

value="";

}

}
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package org.grid.support;

import java.io.*;

public class IndexPair{

public int id;

public String value;

public IndexPair(int i, String s2){

id=i;

value=s2;

}

public IndexPair(){

id=0;

value="";

}

}
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package org.grid.mds.rgmb;

import org.grid.mds.GridSecurityModule;

import java.util.*;

import org.grid.support.*;

public class GridSecurity implements GridSecurityModule{

private static Stack addPairToStack(Stack theStack, String paramOne, String paramTwo){

String params[];

params = new String[2];

params[0]=paramOne;

params[1]=paramTwo;

theStack.push(params);

return theStack;

}

public boolean authenticate(String siteName, String userName, String _

userPassword){

Debug.out("RGMB security module is going to try to authenticate _

someone");

Debug.out("Sitename: " + siteName);

Debug.out("Username: " + userName);
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Debug.out("Sitename: " + siteName);

Stack dataStack = new Stack();

dataStack = addPairToStack(dataStack, "userPassword", "");

dataStack = addPairToStack(dataStack, "userName", userName);

dataStack = addPairToStack(dataStack, "siteName", siteName);

Vector retrievedPasswordList;

String retrievedPassword = "";

Vector leaseWithData = RgmbQuery.recursiveGet(dataStack,"");

if(!leaseWithData.isEmpty()){

String values[] = (String[]) leaseWithData.get(0);

retrievedPassword = values[1];

}

if(userPassword.equals(retrievedPassword)){

Debug.out("rgmb security module thinks password is valid");

return true;

}

else{

Debug.out("rgmb security module thinks password is wrong");

return false;

}

}

}
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package org.grid.mds.rgmb;

import java.util.*;

import java.net.*;

import java.io.*;

import java.sql.*;

import org.grid.support.*;

public class RgmbQuery{

// create a lease expire time given the name of the data

private static String generateLease(String dataName){

// for now we blindly set lease times for 10 minutes

long leaseMinutes = 10;

long lease = System.currentTimeMillis() + (leaseMinutes * 1000 * 60);

String leaseExpires = String.valueOf(lease);
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return leaseExpires;

}

public static Vector recursiveGet(Stack theStack, String lastDataLinkId){

String values[] = (String[]) theStack.pop();

//System.out.println("Val1: ’" + values[0] + "’ Val2: ’" + values[1] + _

"’ link id: ’" + lastDataLinkId + "’");

if(!theStack.empty()){

Vector keyAndLease = RgmbQuery.getKey(values[0], values[1], _

lastDataLinkId);

if(!keyAndLease.isEmpty()){

lastDataLinkId = (String) keyAndLease.get(0);

return recursiveGet(theStack,lastDataLinkId);

}

else{

// wasnt found

Debug.out("recursiveGet Couldn’t get a key");

return new Vector();

}

}

else{

return RgmbQuery.getValues(values[0],lastDataLinkId);

}

}

public static void recursiveSet(Stack theStack, String lastDataLinkId, _

String dataValue){

String values[] = (String[]) theStack.pop();

//System.out.println("Val1: ’" + values[0] + "’ Val2: ’" + values[1] + _

"’ link id: ’" + lastDataLinkId + "’");

if(!theStack.empty()){

Vector keyAndLease = RgmbQuery.getKey(values[0], values[1], _

lastDataLinkId);

if(!keyAndLease.isEmpty()){

lastDataLinkId = (String) keyAndLease.get(0);

recursiveSet(theStack,lastDataLinkId, dataValue);

}

else{

// wasnt found

Debug.out("recursiveSet Couldn’t get a key");

}
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}

else{

Vector key = RgmbQuery.getKey(values[0], dataValue, lastDataLinkId);

if(key.isEmpty()){

// the node has never been cached so we need to create it

RgmbQuery.createValue(values[0], dataValue, lastDataLinkId);

}

else{

//Debug.out("Got the ID of: " + nodeName + " in site: " + siteName _

+ " and it is: " + (String) key.get(0));

String parentId = (String) key.get(0);

// the value already exists so we do an update

RgmbQuery.setValue(values[0], dataValue, parentId);

}

//return RgmbQuery.setValue(values[0],dataValue,lastDataLinkId);

}

}

// update a record when we know its ID

public static void setValue(String dataName, String data, String dataId){

String leaseExpire = generateLease(dataName);

String SQL = "UPDATE rgma_data SET rgma_data.data=’" + data + "’, _

lexpire=’" + leaseExpire + "’" +

" WHERE rgma_data.id=’" + dataId + "’";

try{

DQ(SQL);

}

catch (Exception e) {

}

}

// create a new record

public static void createValue(String dataName, String data, String _

dataLink){

String leaseExpire = generateLease(dataName);

try{

String indexLink = DQS("SELECT rgma_index.id FROM rgma_index WHERE _

rgma_index.name=’" + dataName + "’");

String SQL = " INSERT INTO ‘rgma_data‘ (‘id‘, ‘lexpire‘, ‘indexlink‘, _

‘datalink‘, ‘data‘)" +

" VALUES (’’, ’" + leaseExpire + "’, ’" + indexLink + _
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"’, ’" + dataLink + "’, ’" + data + "’)";

DQ(SQL);

}

catch (Exception e) {

}

}

// returns the Id and the lease time of one object in the dbase

public static Vector getKey(String dataName, String data, String parentId){

String SQL = "select rgma_data.id, rgma_data.lexpire from rgma_data,_

rgma_index where rgma_data.indexlink=rgma_index.id" +

" AND rgma_index.name=’" + dataName + "’ AND rgma_data._

data=’" + data + "’";

if(!parentId.equals("")){

SQL = SQL + " AND rgma_data.datalink=’" + parentId + "’";

}

try{

return DQRS(SQL);

}

catch (Exception e) {

return new Vector();

}

}

// returns one value given the parent id and the dataname (type)

public static String getValue(String dataName, String parentId){

String SQL = "select rgma_data.data from rgma_data,rgma_index where _

rgma_data.indexlink=rgma_index.id" +

" AND rgma_index.name=’" + dataName + "’ AND rgma_data._

datalink=’" + parentId + "’";

try{

return DQS(SQL);

}

catch (Exception e) {

return "";

}

}

// returns a list of value given the parent id and the dataname (type)

public static Vector getValues(String dataName, String parentId){

String SQL = "select rgma_data.lexpire, rgma_data.data from _

rgma_data,rgma_index where rgma_data.indexlink=rgma_index.id" +
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" AND rgma_index.name=’" + dataName + "’ AND rgma_data._

datalink=’" + parentId + "’";

try{

return DQR(SQL);

}

catch (Exception e) {

return new Vector();

}

}

// load the sql driver

private static void loadDriver(){

try{

Class.forName("org.gjt.mm.mysql.Driver").newInstance();

}

catch (Exception e) {

Debug.out("org.grid.mds.rgmb.Query.setValue()");

Debug.out("Couldn’t load MYSQL driver");

System.exit(1);

}

}

// execute an sql statement and return the result set

private static ResultSet executeSQL(String SQL) throws java.sql._

SQLException{

try{

// load the sql driver

loadDriver();

// Create a Connection and a Statement

Connection conn =DriverManager.getConnection("jdbc:mysql://_

127.0.0.1:3306/project", "snmp", "java");

//System.out.println("* New SQL is going to run: " + SQL);

Debug.log(true, "SQL", SQL);

Statement stmt = conn.createStatement();

// execute the query

ResultSet resultSet = stmt.executeQuery (SQL);

//System.out.println("* New SQL executed ok");

return resultSet;

}

catch (Exception e) {

System.out.println("New SQL failed");
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throw new java.sql.SQLException();

}

}

// execute sql and return 1 string value

private static String DQS(String SQL) throws java.sql.SQLException{

try{

ResultSet resultSet = executeSQL(SQL);

resultSet.next();

return resultSet.getString(1);

}

catch (Exception e) {

throw new java.sql.SQLException();

}

}

// execute sql and return a list of string values

private static Vector DQ(String SQL) throws java.sql.SQLException{

try{

ResultSet resultSet = executeSQL(SQL);

Vector data = new Vector();

while(!resultSet.isLast()){

resultSet.next();

data.add(resultSet.getString(1));

}

return data;

}

catch (Exception e) {

throw new java.sql.SQLException();

}

}

// execute sql and return a list of rows with 2 values each

private static Vector DQR(String SQL) throws java.sql.SQLException{

try{

ResultSet resultSet = executeSQL(SQL);

Vector data = new Vector();

String pair[];

while(!resultSet.isLast()){

resultSet.next();

pair = new String[2];

pair[0]=resultSet.getString(1);
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pair[1]=resultSet.getString(2);

//Debug.out("Hoiked " + pair[0] + "," + pair[1]);

data.add(pair);

}

return data;

}

catch (Exception e) {

throw new java.sql.SQLException();

}

}

// execute sql and return 1 row of values

private static Vector DQRS(String SQL) throws java.sql.SQLException{

try{

ResultSet resultSet = executeSQL(SQL);

Vector data = new Vector();

resultSet.next();

data.add(resultSet.getString(1));

data.add(resultSet.getString(2));

return data;

}

catch (Exception e) {

throw new java.sql.SQLException();

}

}

}
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package org.grid.mds;

import java.util.*;

import org.grid.mds.rgmb.RgmbQuery;

import org.grid.client.MonitorConnection;

import org.grid.support.*;

public class Mds{

public void Mds(){

}

public static boolean checkLease(Stack commands){

Vector results = RgmbQuery.recursiveGet(commands,"");
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if(!results.isEmpty()){

String[] firstValue = (String[]) results.get(0);

String lease = firstValue[0];

if(!leaseExpired(lease)){

//Debug.log(true, "lease", "hit");

return true;

}

else{

//Debug.log(true, "lease", "miss");

return false;

}

}

else{

// there were no nodes in the cache which I suppose means the lease

// is very toasted :)

Debug.log(true, "lease", "no values");

return false;

}

}

private static boolean leaseExpired(String lease){

long lExpire = Long.parseLong(lease);

// a lease set to -1 can’t expire

if((lExpire > System.currentTimeMillis()) || lExpire < 0 ){

// lease hasnt expired

//Debug.out("lease hasnt expired");

return false;

}

else{

// lease has expired

//Debug.out("lease has expired");

return true;

}

}

public static Stack addPairToStack(Stack theStack, String paramOne, _

String paramTwo){

String params[];

params = new String[2];

params[0]=paramOne;

params[1]=paramTwo;
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theStack.push(params);

return theStack;

}

private static Vector stripLeaseData(Vector leaseWithData){

Vector stripped = new Vector();

for(int cnt = 0; cnt < leaseWithData.size(); cnt++){

String values[] = (String[]) leaseWithData.get(cnt);

stripped.add(values[1]);

}

return stripped;

}

public static Vector getFromCache(Stack commands){

//Debug.out("getFromCache");

return stripLeaseData(RgmbQuery.recursiveGet(commands,""));

}

public static void setCache(Stack commands, String dataValue){

RgmbQuery.recursiveSet(commands, "", dataValue);

}

}
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package org.grid.mds;

import org.grid.mds.rgmb.*;

import org.grid.mds.local.*;

import java.util.*;

import org.grid.support.*;

import java.lang.reflect.*;

public class MdsGridSecurity{

/**

static String module = "rgmb";

private GridSecurityModule loadAgent(String className, String _

paramString1, String paramString2 ) throws Exception{

try{

// get reference to the class

Class classRef = Class.forName( className );

Constructor constr = classRef.getConstructor(null);

GridSecurityModule securityModule = (GridSecurityModule) _
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constr.newInstance(null);

return securityModule;

}

catch(java.lang.ClassNotFoundException e){

Debug.out("Couldn’t dynamically load class: " + className);

throw new Exception("");

}

catch(Exception e){

throw new Exception("");

}

}

**/

public static boolean authenticate(String localSiteName, String _

userNameSitePair, String userPassword){

// usernames take the form of user@site

// but they are stored as user in the home mds with site as the

// parent node

StringTokenizer st = new StringTokenizer(userNameSitePair, "@");

int numTokes = st.countTokens();

if(numTokes != 2){

Debug.out("THIS IS A FUCKUP - the user@site pair is munged (look _

for the @): " + userNameSitePair);

return false;

}

String userName = st.nextToken();

String siteName = st.nextToken();

org.grid.mds.jcifs.GridSecurity gs = new org.grid.mds.jcifs._

GridSecurity();

GridSecurityModule gsm = (GridSecurityModule) gs;

Debug.out("Username: " + userName);

Debug.out("Sitename: " + siteName);

Stack dataStack = new Stack();

dataStack = Mds.addPairToStack(dataStack, "userPassword", "");

dataStack = Mds.addPairToStack(dataStack, "userName", userName);

dataStack = Mds.addPairToStack(dataStack, "siteName", siteName);

Vector retrievedPasswordList;

boolean authenticatedOk = false;

if(Mds.checkLease((Stack)dataStack.clone())){
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Debug.out("Good lease");

retrievedPasswordList = Mds.getFromCache(dataStack);

if(!retrievedPasswordList.isEmpty()){

String retrievedPassword = (String) retrievedPasswordList.get(0);

//Debug.out("retrieved password: " + retrievedPassword);

if(userPassword.equals(retrievedPassword)){

Debug.out("Using cached password - password is valid");

authenticatedOk = true;

}

}

}

else{

if(siteName.equals(localSiteName)){

// its a local user so use the GSM for this site

Debug.out("Using local gsm to get password");

authenticatedOk = gsm.authenticate(siteName, userName, userPassword);

}

else{

// this user isn’t one of ours, we need to do a remote password get

// from their site, this data will be cached in the standard way

Debug.out("Going to do a remote fetch for the password");

//authenticatedOk = remote.authenticate(siteName, userName, _

userPassword);

}

if(authenticatedOk){

// password was ok so cache it

cacheUserNameAndPassword(siteName, userName, userPassword);

}

}

return authenticatedOk;

}

private static void cacheUserNameAndPassword(String siteName, String _

userName, String userPassword){

Stack dataStack = new Stack();

dataStack = Mds.addPairToStack(dataStack, "userName", "");

dataStack = Mds.addPairToStack(dataStack, "siteName", siteName);

Mds.setCache((Stack)dataStack, userName);

dataStack = Mds.addPairToStack(dataStack, "userPassword", "");

dataStack = Mds.addPairToStack(dataStack, "userName", userName);
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dataStack = Mds.addPairToStack(dataStack, "siteName", siteName);

Mds.setCache((Stack)dataStack, userPassword);

}

}
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package org.grid.mds;

import java.util.*;

import org.grid.mds.rgmb.RgmbQuery;

import org.grid.client.MonitorConnection;

import org.grid.support.*;

import org.grid.monitor.*;

public class MdsGridData{

public void MdsGridData(){

}

public static String getServletUrl(String siteName){

Vector key = RgmbQuery.getKey("siteName", siteName, "");

String siteId = (String) key.get(0);

return RgmbQuery.getValue("siteServletUrl",siteId);

}

public static String getLocalSiteName(){

return RgmbQuery.getValue("localSiteName", "0");

}

public static Vector getSiteList(){

Stack dataStack = new Stack();

dataStack = Mds.addPairToStack(dataStack, "siteName", "");

return Mds.getFromCache(dataStack);

}

public static Vector getNodeList(String userName, String userPassword, _

String localSiteName, String siteName){

Stack dataStack = new Stack();

dataStack = Mds.addPairToStack(dataStack, "nodeIp", "");

dataStack = Mds.addPairToStack(dataStack, "siteName", siteName);

Vector cachedNodeList = Mds.getFromCache((Stack)dataStack.clone());

if(Mds.checkLease((Stack)dataStack.clone())){

// lease is still good

Debug.log(true, "cache", "lease hit for getNodeList(" + siteName + ")");
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return cachedNodeList;

}

else{

Debug.log(true, "cache", "lease miss for getNodeList(" + siteName + _

")");

if(localSiteName.equals(siteName)){

// this is the local site

new MonitorScan("192.168.0",localSiteName);

return cachedNodeList;

}

else{

// we must refetch the info as the lease is up

// or the data isnt cached

try {

String siteUrl=getServletUrl(siteName);

MonitorConnection monitorServlet = new MonitorConnection(siteUrl,_

userName, userPassword);

Vector nodeList = monitorServlet.getNodeList(siteName);

Debug.log(false, "get", "getNodeList(" + siteName + ") " + siteUrl);

setNodeList(siteName, nodeList);

return nodeList;

}

catch(java.net.ConnectException e){

System.out.println("remote mds call failed for getNodeList");

e.printStackTrace(System.out);

}

return new Vector();

}

}

}

public static Vector getProductList(String userName, String userPassword,_

String localSiteName, String siteName, String nodeIp){

Stack dataStack = new Stack();

dataStack = Mds.addPairToStack(dataStack, "productName", "");

dataStack = Mds.addPairToStack(dataStack, "nodeIp", nodeIp);

dataStack = Mds.addPairToStack(dataStack, "siteName", siteName);

Vector productList;

if(Mds.checkLease((Stack)dataStack.clone())){

// lease is still good
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Debug.log(true, "cache", "lease hit for getProductList(" + siteName +_

"," + nodeIp + ")");

productList = Mds.getFromCache(dataStack);

}

else{

Debug.log(true, "cache", "lease miss for getProductList(" + siteName _

+ "," + nodeIp + ")");

MonitorManager currentMonitor = new MonitorManager(userName, _

userPassword, localSiteName, siteName, nodeIp);

productList = currentMonitor.getProductList();

}

return productList;

}

public static String getProduct(String userName, String userPassword, _

String localSiteName, String siteName, String nodeIp, String _

productName){

MonitorManager currentMonitor = new MonitorManager(userName, _

userPassword, localSiteName, siteName, nodeIp);

return currentMonitor.getValue(productName);

}

public static void setNodeList(String siteName, Vector nodeList){

Stack dataStack = new Stack();

dataStack = Mds.addPairToStack(dataStack, "nodeIp", "");

dataStack = Mds.addPairToStack(dataStack, "siteName", siteName);

for(int cnt = 0; cnt < nodeList.size(); cnt++){

String nodeIp = (String) nodeList.get(cnt);

Mds.setCache((Stack)dataStack.clone(), nodeIp);

}

}

public static void setProductList(String siteName, String nodeIp, _

Vector productList){

Stack dataStack = new Stack();

dataStack = Mds.addPairToStack(dataStack, "productName", "");

dataStack = Mds.addPairToStack(dataStack, "nodeIp", nodeIp);

dataStack = Mds.addPairToStack(dataStack, "siteName", siteName);

for(int cnt = 0; cnt < productList.size(); cnt++){

String productName = (String) productList.get(cnt);

Mds.setCache((Stack)dataStack.clone(), productName);

}
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}

}
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package org.grid.monitor;

import org.grid.mds.MdsGridData;

import java.util.Vector;

import org.grid.support.*;

public class MonitorScan implements Runnable{

private String localSiteName;

private Vector nodeList = new Vector();

private Vector scanList;

public MonitorScan(String subnet,String siteName){

scanList = new Vector();

for(int cnt=1; cnt<255; cnt++){

String host=subnet + "." + String.valueOf(cnt);

scanList.add(host);

}

localSiteName = siteName;

Thread scan = new Thread(this);

scan.start();

}

public MonitorScan(Vector ipList, String siteName){

scanList = ipList;

localSiteName = siteName;

Thread scan = new Thread(this);

scan.start();

}

public void run() {

if(scanList==null){

Debug.out("Scanner was asked to scan nothing!");

return;

}

for(int cnt = 0; cnt < scanList.size(); cnt++){

String host = (String) scanList.get(cnt);

try{

Scanner sc = new Scanner(localSiteName,host,this);
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}

catch(java.lang.OutOfMemoryError e){

// maxed out the heap????

}

}

MdsGridData.setNodeList(localSiteName,nodeList);

}

public void hostAlive(String hostIp, String hostName) {

Debug.log(true, "monitor", hostIp + " is monitorable");

nodeList.add(hostIp);

}

}
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package org.grid.monitor.agent;

public class AgentException extends Exception{

public AgentException(String message){}

}
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package org.grid.monitor;

import java.net.*;

import java.lang.Thread;

import java.util.Vector;

public class Scanner implements Runnable{

String hostIpString;

MonitorScan parent;

String localSiteName;

public Scanner(String localSite, String hostIp,MonitorScan p) {

hostIpString = hostIp;

localSiteName = localSite;

parent = p;

Thread scanner = new Thread(this);

scanner.start();

}
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public void run() {

InetAddress host = null;

try{

host = InetAddress.getByName(hostIpString);

}

catch(java.net.UnknownHostException e){

return;

}

MonitorManager monitor = new MonitorManager("internal", "boogie", _

localSiteName,localSiteName,hostIpString);

if(monitor.getProductList().size()>0){

String hostName = host.getHostName();

parent.hostAlive(hostIpString,hostName);

}

}

}
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package org.grid.monitor;

import org.grid.support.*;

import java.util.*;

import java.io.*;

import org.grid.monitor.agent.*;

import org.grid.plugins.PluginManager;

import org.grid.plugins.modules.*;

import org.grid.mds.MdsGridData;

public class MonitorManager{

private Vector agentList;

private Vector productList;

private String localSiteName;

private String monitoredSiteName = "this hasnt been set to shit yet";

private String monitoredNodeName;

private String userName;

private String userPassword;

public MonitorManager(String user, String password, String localSite, _

String site, String node){

userName = user;
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userPassword = password;

localSiteName = localSite;

monitoredSiteName = site;

monitoredNodeName = node;

productList = consolidateProductList(site,node);

}

public String getValue(String productName){

for(int cnt = 0; cnt < productList.size(); cnt++){

IndexPair thisProduct = (IndexPair) productList.get(cnt);

if(thisProduct.value.equals(productName)){

MonitorDef tmpAgent = (MonitorDef) agentList.get(thisProduct.id);

//Debug.out("--Calling " + tmpAgent.clientAgent() +" to get " + _

productName);

return tmpAgent.get(productName);

}

}

//Debug.out("Fell through looking for " + productName);

return "";

}

public Vector getProductList(){

Vector productNames = new Vector();

for(int cnt = 0; cnt < productList.size(); cnt++){

IndexPair thisProduct = (IndexPair) productList.get(cnt);

productNames.add(thisProduct.value);

}

MdsGridData.setProductList(monitoredSiteName, monitoredNodeName, _

productNames);

return productNames;

}

public int getNumberProducts(){

return productList.size();

}

private Vector consolidateProductList(String site, String host){

agentList = new Vector();

Vector combinedProducts = new Vector();

Vector addedProducts = new Vector();

String filter;

if(site.equals(localSiteName)){

filter = "!remote";
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}

else{

filter = "=remote";

}

String[] params = new String[4];

params[0] = userName;

params[1] = userPassword;

params[2] = site;

params[3] = host;

agentList = PluginManager.loadPlugins("Monitor", filter, params);

for(int cnt = 0; cnt < agentList.size(); cnt++){

MonitorDef thisAgent = (MonitorDef) agentList.get(cnt);

//Debug.out("vector has: " + thisAgent.clientAgent());

Vector pi = productList(cnt, thisAgent, host);

for(int i = 0; i < pi.size(); i++){

IndexPair p = (IndexPair) pi.get(i);

//Debug.out("Report: " + p.name + " has " + p.value);

if(!addedProducts.contains(p.value)){

addedProducts.add(p.value);

combinedProducts.add(p);

}

}

}

return combinedProducts;

}

private Vector productList(int agentIndex, MonitorDef agent, String host){

//Debug.out("capabilities for: " + agent.clientAgent());

Vector capabilities = agent.capable();

Vector productIndex = new Vector();

for(int cnt = 0; cnt < capabilities.size(); cnt++){

String product = (String) capabilities.get(cnt);

IndexPair index = new IndexPair(agentIndex, product);

productIndex.add(index);

}

return productIndex;

}

}
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package org.grid.client;

import java.util.Vector;

import java.util.Properties;

import java.io.*;

import org.grid.client.ssl.PromiscuousHttpsMessage;

import java.net.URL;

import org.grid.support.Debug;

public class MonitorConnection {

private Vector nodes;

private String servletName;

private URL servletUrl;

private String userName;

private String userPassword;

public MonitorConnection(String s, String name, String password) _

throws java.net.ConnectException{

userName = name;

userPassword = password;

servletName = s;

connect();

}

private void connect() throws java.net.ConnectException{

try {

servletUrl = new URL(servletName);

}

catch(java.net.MalformedURLException e){

Debug.out("Can’t create url for: " + servletName);

throw new java.net.ConnectException();

}

}

public Vector getSiteList(){

return getValue("getSiteList",null,null,null);

}

public Vector getNodeList(String site){

return getValue("getNodeList",site,null,null);

}

public Vector getProductList(String site, String node){

return getValue("getProductList",site,node,null);
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}

public String getProductValue(String site, String node, String product){

return getSingleValue("getProduct",site,node,product);

}

private String getSingleValue(String command, String site, String node, _

String product) {

Vector v = getValue(command, site, node, product);

return (String) v.get(0);

}

public boolean getAuthenticated(){

Vector test = getValue("",null,null,null);

if(test.size()>0){

String value = (String) test.get(0);

if(!value.equals("Error: 403")){

return true;

}

}

return false;

}

private Vector getValue(String command, String site, String node, String_

product) {

try {

PromiscuousHttpsMessage msg = new PromiscuousHttpsMessage(servletUrl);

Properties props = new Properties();

props.put("userName", userName);

props.put("userPassword", userPassword);

props.put(command, "1");

if(command!=null) props.put(command, "1");

if(site!=null) props.put("siteName", site);

if(node!=null) props.put("nodeName", node);

if(product!=null) props.put("productName", product);

String inputLine;

Vector dataV = new Vector();

BufferedReader in = new BufferedReader(new InputStreamReader(msg._

sendGetMessage(props)));

while ((inputLine = in.readLine()) != null){

dataV.add(inputLine);

}

in.close();
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//System.out.println("Retrieved: " + msg.toString());

return dataV;

}

catch (Exception e) {

e.printStackTrace();

System.out.println(e);

return new Vector();

}

}

}
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package org.grid.client.awt;

import java.awt.*;

import org.grid.support.Debug;

public class AnimGraph extends Panel implements Runnable{

public String pollSiteName="";

public String pollNodeName="";

public String pollProductName="";

private Thread thread;

private int coordCounter = 0;

private int coords[];

private int newCoord = 0;

private int numberCoords;

private int xGap;

private int lastRemovedY = 0;

private int scaleHeight;

private final static int INSET = 40;

private int frameHeight;

private int frameWidth;

private int graphHeight;

private int graphWidth;

private Image offScreenImage;

private Graphics offScreenContext;

public AnimGraph(int maxHeight, int numberOfPlots, String site, String _

node, String product){

pollSiteName=site;
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pollNodeName=node;

pollProductName=product;

scaleHeight = maxHeight;

numberCoords = numberOfPlots;

setVisible(true);

setBackground(Color.white);

}

public void run() {

Thread me = Thread.currentThread();

while (thread == me) {

try {

thread.sleep(1000);

}

catch (InterruptedException e) {

break;

}

}

thread = null;

}

public void insertData(int v){

coordCounter=coordCounter+1;

if(coordCounter*xGap>=graphWidth){

coordCounter=0;

}

newCoord=v;

repaint();

}

public void start() {

frameWidth=getWidth();

frameHeight=getHeight();

graphHeight=frameHeight-(INSET*2);

graphWidth=frameWidth-(INSET*2);

float xGapf = (float) ((float) graphWidth) / ((float) numberCoords);

xGap = (int) xGapf;
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printVal("Gap for x", xGap);

printVal("Number values", numberCoords);

printVal("Width of graph", graphWidth);

graphWidth=numberCoords*xGap;

coords = new int[numberCoords];

offScreenImage = this.createImage(frameWidth,frameHeight);

offScreenContext = offScreenImage.getGraphics();

thread = new Thread(this);

thread.setPriority(Thread.MIN_PRIORITY);

thread.start();

}

public synchronized void stop() {

thread = null;

}

private int rescale(int value){

float f = ((float) value / (float) scaleHeight);

f = f * ((float) graphHeight);

f = ((float) graphHeight) - f;

return (int) f;

}

private void printVal(String l, int v){

System.out.print(l +": ");

System.out.println(v);

}

public void paint(Graphics g){

if(offScreenContext==null){

// we are not ready to be drawn on yet

return;

}

int x1;

int y1;

int x2;

int y2;
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int highestValue = 0;

offScreenContext.clearRect(0,0,frameWidth,frameHeight);

offScreenContext.setColor(new Color(245,245,245));

offScreenContext.fillRect(INSET*2,INSET,graphWidth,graphHeight);

offScreenContext.setColor(new Color(200,200,200));

int yGuideLines = (int) ((float) ((float) graphHeight) / ((float) 10));

for(int cnt = yGuideLines;cnt<=graphHeight;cnt=cnt+yGuideLines){

offScreenContext.drawLine(INSET*2,cnt+INSET,graphWidth+(INSET*2),_

cnt+INSET);

}

//

offScreenContext.setColor(Color.blue);

int pointer = coordCounter;

coords[pointer]=newCoord;

for(int cnt=numberCoords;cnt>0;cnt--){

x1 = (INSET*2)+(cnt*xGap);

y1 = INSET+rescale(coords[pointer]);

if(coords[pointer]>highestValue){

highestValue = coords[pointer];

}

//if(coords[pointer]>0){

if(pointer>0){

if(cnt==0){

//Debug.out("This the the bit");

x2 = x1;

y2 = INSET+rescale(lastRemovedY);

//y2=0;

lastRemovedY=coords[pointer];

}

else{

//Debug.out("Other");

x2 = (INSET*2)+((cnt-1)*xGap);

y2 = INSET+rescale(coords[pointer-1]);

}

offScreenContext.drawLine(x1,y1,x2,y2);

if(pointer == coordCounter){

printVal("x1", x1);

printVal("y1", y1);
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printVal("x2", x2);

printVal("y2", y2);

}

}

if(pointer==0){

pointer=numberCoords-1;

}

else{

pointer--;

}

}

if(highestValue>scaleHeight){

scaleHeight = highestValue;

}

offScreenContext.setColor(Color.black);

offScreenContext.drawRect(INSET*2,INSET,graphWidth,graphHeight);

offScreenContext.drawRect(0,0,frameWidth-1,frameHeight-1);

g.drawImage(offScreenImage,0,0,this);

Debug.out("End paint");

}

public void update(Graphics g){

// we dont update - it would redraw the whole panel

paint(g);

}

}
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package org.grid.client.awt;

import java.awt.*;

import java.awt.event.*;

import java.util.Vector;

import javax.swing.Timer;

import org.grid.client.awt.GridTree;

import org.grid.client.MonitorConnection;

public class MonitorInterface extends Frame{
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public Label txtValue = new Label();

private Button btnPollProduct = new Button("Plot");

private MonitorConnection monitorServlet;

private GridTree gTree;

private ScrollPane treeContainer = new ScrollPane();

private AnimGraph myGraph=null;

private Timer pollTimer;

private boolean pollStarted=false;

private String lastRetSiteName="";

private String lastRetNodeName="";

private String lastRetProductName="";

public MonitorInterface(String server){

setBounds(0,0,780,520);

setResizable(false);

setLayout(null);

this.connectMonitor(server);

this.drawGui();

this.addWindowListener(

new WindowAdapter(){//anonymous class definition

public void windowClosing(WindowEvent e){

System.exit(0);//terminate the program

}

}

);

}

public void display(String productValue, String site, String node, _

String product){

txtValue.setText(productValue);

lastRetSiteName=site;

lastRetNodeName=node;

lastRetProductName=product;

if(product.startsWith("data")){

btnPollProduct.setEnabled(true);

}

else{

btnPollProduct.setEnabled(false);

}

}

private void drawGui(){
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gTree = new GridTree(monitorServlet, this);

setLayout(null);

setBackground(Color.lightGray);

add(btnPollProduct);

add(txtValue);

txtValue.setBackground(Color.white);

btnPollProduct.setBounds(690,30,50,25);

txtValue.setBounds(260,30,420,25);

txtValue.setFont(new Font("Arial",0,14));

btnPollProduct.setEnabled(false);

add(treeContainer);

treeContainer.setBounds(10,30,240,430);

//treeContainer.setLayout(null);

treeContainer.add(gTree);

gTree.setBounds(10,30,230,420);

btnPollProduct.addActionListener(new ActionListener(){

public void actionPerformed(ActionEvent event){

myGraph = new AnimGraph(100,50,lastRetSiteName,lastRetNodeName,_

lastRetProductName);

add(myGraph);

myGraph.setBounds(260,70,500,400);

myGraph.start();

pollTimer = new Timer(3000,pollProduct);

pollTimer.start();

pollStarted = true;

btnPollProduct.setEnabled(false);

}

});

}

ActionListener pollProduct = new ActionListener() {

public void actionPerformed(ActionEvent event) {

String valueString = monitorServlet.getProductValue(myGraph._

pollSiteName,myGraph.pollNodeName,myGraph.pollProductName);

int valueInt = Integer.parseInt(valueString);

myGraph.insertData(valueInt);

}

};

private void connectMonitor(String server){

try {
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monitorServlet = new MonitorConnection(server + "/gridmonitor/_

Monitor", "mat@UniLan", "beagleboy1");

}

catch(java.net.ConnectException e){

System.out.println("Can’t connect to server: " + server);

System.out.println("I can’t run without a servlet to talk to");

System.exit(0);

}

}

}
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package org.grid.client.awt;

import java.awt.*;

import java.awt.event.*;

import java.util.*;

import org.grid.client.MonitorConnection;

public class GridTree extends Canvas implements MouseListener{

public Tree dTree = new Tree("root", null);

public Image shapeNodeJoiner = null;

public Image shapeBranchJoinerPlus = null;

public Image shapeBranchJoinerMinus = null;

public Image shapeBranchIconOpen = null;

public Image shapeBranchIconClose = null;

public Image shapeNodeIcon = null;

public Image shapeContinueBar = null;

private String workingString="Working...";

public int shapeW;

public int shapeH;

public int shapeYOffset=2;

public int textH;

private MonitorInterface parent;

private MonitorConnection monitorServlet;

public GridTree(MonitorConnection servletConnection, MonitorInterface p){

parent = p;

monitorServlet = servletConnection;

setBackground(Color.white);
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Vector sites = monitorServlet.getSiteList();

for(int pnt = 0; pnt < sites.size(); pnt++){

String site = (String) sites.get(pnt);

dTree.add(true, site);

dTree.branch(pnt).add(false, workingString);

}

dTree.setOpen(true);

addMouseListener(this);

}

public void mouseClicked(MouseEvent e) {

reportMouse("Mouse clicked (# of clicks: " + e.getClickCount() + ")", e);

Node node = dTree.clickTree(e.getX(), e.getY());

if(node!=null){

//System.out.println(node.getParents());

StringTokenizer st = new StringTokenizer(node.getParents(),":");

Vector variables = new Vector(3);

variables.add(null);variables.add(null);variables.add(null);

String siteName, nodeName,productName;

int sn = 0;

while (st.hasMoreTokens()) {

variables.set(sn,st.nextToken());

sn++;

}

siteName=(String) variables.get(0);

nodeName=(String) variables.get(1);

productName=(String) variables.get(2);

System.out.println(siteName + "." + nodeName + "." + productName);

if(node.hasChild()){

node.toggleOpen();

repaint();

}

if(productName!=null){

parent.display(monitorServlet.getProductValue(siteName,nodeName,_

productName),siteName, nodeName, productName);

}

else{

Tree thisNode = (Tree) node;

if(nodeName!=null ){ //&& !thisNode.child(0).getName().equals_

(workingString)
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Vector productList = monitorServlet.getProductList(siteName,_

nodeName);

thisNode.clear();

for(int cnt=0;cnt<productList.size();cnt++){

String pn = (String)productList.get(cnt);

thisNode.add(false,pn);

}

}

else{

if(siteName!=null){

Vector nodeList = monitorServlet.getNodeList(siteName);

thisNode.clear();

for(int cnt=0;cnt<nodeList.size();cnt++){

String nn = (String)nodeList.get(cnt);

thisNode.add(true,nn);

thisNode.branch(cnt).add(false, workingString);

}

}

}

}

}

}

void reportMouse(String eventDescription, MouseEvent e) {

System.out.println(eventDescription + " x:" + String.valueOf(e.getX()) _

+ " y: " + String.valueOf(e.getY()));

}

public void mouseEntered(MouseEvent e) { }

public void mouseExited(MouseEvent e) { }

public void mousePressed(MouseEvent e) {

reportMouse("Mouse clicked (# of clicks: " + e.getClickCount() + ")", e);

Node node = dTree.clickTree(e.getX(), e.getY());

if(node!=null){

node.setColor(Color.red);

repaint();

}

}

public void mouseReleased(MouseEvent e) {

reportMouse("Mouse clicked (# of clicks: " + e.getClickCount() + ")", e);

Node node = dTree.clickTree(e.getX(), e.getY());
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if(node!=null){

node.setColor(Color.black);

repaint();

}

}

private Image createShapeNodeJoiner(){

Image offScreenImage = createImage(shapeW,shapeH);

Graphics offScreenContext = offScreenImage.getGraphics();

offScreenContext.setColor(new Color(128,128,128));

offScreenContext.drawLine(shapeW/2,0,shapeW/2,shapeH);

offScreenContext.drawLine(shapeW/2,(shapeH/2)+2,shapeW,(shapeH/2)+2);

//offScreenContext.drawRect(0,0,shapeW,shapeH);

return offScreenImage;

}

private Image createShapeBranchJoinerPlus(){

Image offScreenImage = createImage(shapeW,shapeH);

Graphics offScreenContext = offScreenImage.getGraphics();

offScreenContext.setColor(new Color(128,128,128));

offScreenContext.drawLine(shapeW/2,0,shapeW/2,shapeH);

offScreenContext.drawLine(shapeW/2,(shapeH/2)+2,shapeW,(shapeH/2)+2);

offScreenContext.setColor(Color.white);

offScreenContext.fillRect(3,5,shapeW-6,shapeH-10);

offScreenContext.setColor(Color.black);

offScreenContext.drawRect(3,5,shapeW-6,shapeH-10);

offScreenContext.drawLine((shapeW/2)-2,shapeH/2,(shapeW/2)+2,shapeH/2);

offScreenContext.drawLine(shapeW/2,(shapeH/2)-2,shapeW/2,(shapeH/2)+2);

//offScreenContext.drawRect(0,0,shapeW,shapeH);

return offScreenImage;

}

private Image createShapeBranchJoinerMinus(){

Image offScreenImage = createImage(shapeW,shapeH);

Graphics offScreenContext = offScreenImage.getGraphics();

offScreenContext.setColor(new Color(128,128,128));

offScreenContext.drawLine(shapeW/2,0,shapeW/2,shapeH);

offScreenContext.drawLine(shapeW/2,(shapeH/2)+2,shapeW,(shapeH/2)+2);

offScreenContext.setColor(Color.white);

offScreenContext.fillRect(3,5,shapeW-6,shapeH-10);

offScreenContext.setColor(Color.black);

offScreenContext.drawRect(3,5,shapeW-6,shapeH-10);
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offScreenContext.drawLine((shapeW/2)-2,shapeH/2,(shapeW/2)+2,shapeH/2);

//offScreenContext.drawRect(0,0,shapeW,shapeH);

return offScreenImage;

}

private Image createShapeContinueBar(){

Image offScreenImage = createImage(shapeW,shapeH);

Graphics offScreenContext = offScreenImage.getGraphics();

offScreenContext.setColor(new Color(128,128,128));

offScreenContext.drawLine(shapeW/2,0,shapeW/2,shapeH);

//offScreenContext.drawRect(0,0,shapeW,shapeH);

return offScreenImage;

}

private Image createShapeNodeIcon(){

Image offScreenImage = createImage(shapeW,shapeH);

Graphics offScreenContext = offScreenImage.getGraphics();

offScreenContext.setColor(new Color(128,128,128));

offScreenContext.drawLine(0,(shapeH/2)+2,shapeW,(shapeH/2)+2);

//offScreenContext.drawRect(0,0,shapeW,shapeH);

return offScreenImage;

}

private Image createShapeBranchIconOpen(){

Image offScreenImage = createImage(shapeW,shapeH);

Graphics offScreenContext = offScreenImage.getGraphics();

offScreenContext.setColor(new Color(128,128,128));

offScreenContext.drawLine(0,shapeH/2,shapeW,shapeH/2);

offScreenContext.drawLine(shapeW/2,shapeH/2,shapeW/2,shapeH);

offScreenContext.setColor(new Color(5,10,207));

//offScreenContext.fillRect(2,4,7,11);

//offScreenContext.fillRect(7,6,6,9);

offScreenContext.setColor(new Color(112,115,244));

offScreenContext.fillRect(3,5,5,9);

offScreenContext.fillRect(3,7,10,6);

offScreenContext.setColor(new Color(5,10,207));

offScreenContext.fillRect(5,6,10,6);

offScreenContext.setColor(new Color(112,115,244));

offScreenContext.fillRect(5,10,9,5);

offScreenContext.fillRect(7,9,5,5);

//offScreenContext.drawRect(0,0,shapeW,shapeH);

return offScreenImage;
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}

private Image createShapeBranchIconClose(){

Image offScreenImage = createImage(shapeW,shapeH);

Graphics offScreenContext = offScreenImage.getGraphics();

offScreenContext.setColor(new Color(128,128,128));

offScreenContext.drawLine(0,shapeH/2,shapeW,shapeH/2);

offScreenContext.drawLine(shapeW/2,shapeH/2,shapeW/2,shapeH);

offScreenContext.setColor(new Color(112,115,244));

offScreenContext.fillRect(2,4,7,11);

offScreenContext.fillRect(7,6,6,9);

//offScreenContext.drawRect(0,0,shapeW,shapeH);

return offScreenImage;

}

public void paint(Graphics g){

g.setColor (Color.black);

g.setFont(new Font("Arial",0,14));

textH = getFontMetrics (getFont ()).getHeight();

shapeH = textH + (shapeYOffset *2);

shapeW = 16;

if(shapeNodeJoiner==null){

shapeNodeJoiner = createShapeNodeJoiner();

shapeBranchJoinerPlus = createShapeBranchJoinerPlus();

shapeBranchJoinerMinus = createShapeBranchJoinerMinus();

shapeBranchIconOpen = createShapeBranchIconOpen();

shapeNodeIcon = createShapeNodeIcon();

shapeContinueBar = createShapeContinueBar();

shapeBranchIconClose = createShapeBranchIconClose();

}

int end = dTree.printTree(g,this,20,0);

}

}

/**

dTree.add(false, "1 Node");

dTree.add(true, "2 Branch");

dTree.branch(1).add(false, "1 Node");

dTree.branch(1).add(false, "2 Node");

dTree.branch(1).add(true, "3 Branch");

dTree.branch(1).branch(2).add(false, "1 Node");

dTree.branch(1).add(false, "4 Node");
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dTree.branch(1).add(false, "5 Node");

dTree.add(false, "3 Node");

dTree.add(false, "4 Node");

dTree.branch(1).setOpen(true);

dTree.branch(1).branch(2).setOpen(true);

dTree.setOpen(true);

**/
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package org.grid.client.awt;

import java.awt.*;

public class Node{

protected String nodeName;

protected Node parentName;

protected boolean visible;

protected int yPosTop = 0;

protected int yPosBot = 0;

private int yCoord = 0;

private int nodeDepth = 0;

private Color printColor = Color.black;

public Node(String name, Node parent){

nodeName=name;

parentName=parent;

}

public boolean yIsBetween(int y){

if((y <= yPosBot) && (y >= yPosTop)){

return true;

}

else{

return false;

}

}

public String getName(){

return nodeName;

}

public boolean isVisible(){

return visible;
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}

public void setOpen(boolean canBeSeen){

visible = canBeSeen;

}

public void toggleOpen(){

if(visible){

visible=false;

}

else{

visible=true;

}

}

public boolean hasChild(){

return false;

}

protected String getParents(){

String res = "";

if(parentName!=null){

res = parentName.getParents();

return res + ":" + nodeName;

}

else{

return "";

}

}

protected void setColor(Color c){

printColor = c;

}

protected int setNodePosition(int yOffset, int textH, int depth, _

GridTree canvas){

nodeDepth=depth;

yPosTop=yOffset - canvas.shapeH;

yPosBot=yOffset;

int totalPad = textH;

yCoord=yOffset;

yOffset=yOffset + canvas.shapeH;

return yOffset;

}

protected void drawNode(Graphics g, GridTree canvas){
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Color oldColor = g.getColor();

g.setColor(printColor);

String label=getName();

int relX = 0;

for(int cnt=1; cnt<nodeDepth;cnt++){

g.drawImage(canvas.shapeContinueBar,relX ,yPosTop+canvas.shapeYOffset,_

canvas);

relX = relX + canvas.shapeW;

}

if(hasChild()){

if(!visible){

g.drawImage(canvas.shapeBranchJoinerPlus,relX,yPosTop+canvas._

shapeYOffset, canvas);

relX = relX + canvas.shapeW;

g.drawImage(canvas.shapeBranchIconClose,relX ,yPosTop+canvas._

shapeYOffset, canvas);

relX = relX + canvas.shapeW;

}

else{

g.drawImage(canvas.shapeBranchJoinerMinus,relX,yPosTop+canvas._

shapeYOffset, canvas);

relX = relX + canvas.shapeW;

g.drawImage(canvas.shapeBranchIconOpen,relX ,yPosTop+canvas._

shapeYOffset, canvas);

relX = relX + canvas.shapeW;

}

}

else{

g.drawImage(canvas.shapeNodeJoiner,relX ,yPosTop+canvas.shapeYOffset,_

canvas);

relX = relX + canvas.shapeW;

g.drawImage(canvas.shapeNodeIcon,relX ,yPosTop+canvas.shapeYOffset,_

canvas);

relX = relX + canvas.shapeW;

}

relX = relX + 2;

g.drawString(label,relX,yCoord);

//g.drawLine(0,yCoord,200,yCoord);

g.setColor(oldColor);
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}

}
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package org.grid.client.awt;

import java.awt.*;

import java.util.Vector;

public class Tree extends Node{

private Vector theTree = new Vector();

public Tree(String name, Node parent){

super(name, parent);

}

public void add(boolean hasChild, String nodeName){

if(hasChild){

// this node is a branch

theTree.add(new Tree(nodeName, this));

}

else{

// this node is a value

theTree.add(new Node(nodeName, this));

}

}

public void change(int nodeNum,boolean hasChild, String nodeName){

if(hasChild){

// this node is a branch

theTree.set(nodeNum,new Tree(nodeName, this));

}

else{

// this node is a value

theTree.set(nodeNum,new Node(nodeName, this));

}

}

public Tree branch(int nodeNum){

return (Tree) theTree.get(nodeNum);

}

public Node child(int nodeNum){

return (Node) theTree.get(nodeNum);
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}

public void clear(){

theTree = new Vector();

}

public String select(int nodeNum){

Node theNode = (Node) theTree.get(nodeNum);

return theNode.getParents();

}

public String select(){

return getParents();

}

public boolean hasChild(){

if(theTree.size()>0){

return true;

}

else{

return false;

}

}

public Vector getNodeList(){

Vector nodeList= new Vector();

for(int cnt=0; cnt<theTree.size(); cnt++){

Node thisNode = (Node) theTree.get(cnt);

if(thisNode.hasChild()){

nodeList.add("+" + thisNode.getName());

}

else{

nodeList.add(thisNode.getName());

}

}

return nodeList;

}

public int printTree(Graphics g, GridTree canvas, int yOffset, int depth){

depth++;

if(visible){

for(int cnt=0; cnt<theTree.size(); cnt++){

Node thisNode = (Node) theTree.get(cnt);

if(thisNode.hasChild()){

yOffset = thisNode.setNodePosition(yOffset, canvas.textH, depth,_



� � ������
 ��� 
 � 	 � ��
 � � ����
 � � � �

canvas);

thisNode.drawNode(g,canvas);

Tree thisTree = (Tree) thisNode;

yOffset = thisTree.printTree(g,canvas,yOffset, depth);

}

else{

yOffset = thisNode.setNodePosition(yOffset, canvas.textH, depth,_

canvas);

thisNode.drawNode(g,canvas);

}

}

}

return yOffset;

}

public Node clickTree(int x, int y){

if(visible){

for(int cnt=0; cnt<theTree.size(); cnt++){

Node thisNode = (Node) theTree.get(cnt);

if(thisNode.yIsBetween(y)){

return thisNode;

}

else{

if(thisNode.hasChild()){

Tree thisTree = (Tree) thisNode;

Node childClick=thisTree.clickTree(x, y);

if(childClick!=null){

return childClick;

}

}

}

}

}

return null;

}

}
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package org.grid.client.awt;

import java.awt.*;

import java.awt.event.*;

import java.util.Vector;

import javax.swing.Timer;

import org.grid.client.MonitorConnection;

public class MonitorInterface extends Frame{

// private SiteData siteData;

private Button btnRefreshSiteData = new Button("Refresh Site Data");

private Button btnPollProduct = new Button("Poll Product");

private List lstNodes = new List(10);

private List lstProducts = new List(10);

private TextField txtValue = new TextField();

private AnimGraph myGraph;

private Timer pollTimer;

private boolean pollStarted=false;

private MonitorConnection monitorServlet;

private String siteName="UniLan";

private String nodeName;

private String productName;

private String pollNodeName;

private String pollProductName;

public MonitorInterface(String server){

setBounds(0,0,730,520);

setResizable(false);

setLayout(null);

this.drawGui();

this.connectMonitor(server);

this.addWindowListener(

new WindowAdapter(){//anonymous class definition

public void windowClosing(WindowEvent e){

System.exit(0);//terminate the program

}

}

);

}

private void connectMonitor(String server){
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try {

monitorServlet = new MonitorConnection(server + "/gridmonitor/Monitor");

}

catch(java.net.ConnectException e){

System.exit(0);

}

}

private void drawGui(){

setLayout(null);

add(btnRefreshSiteData);

add(btnPollProduct);

add(lstNodes);

add(lstProducts);

add(txtValue);

lstNodes.setBackground(Color.white);

lstProducts.setBackground(Color.white);

txtValue.setBackground(Color.white);

btnRefreshSiteData.setBounds(10,40,200,25);

btnPollProduct.setBounds(10,460,200,25);

lstNodes.setBounds(10,80,200,150);

lstProducts.setBounds(10,240,200,200);

txtValue.setBounds(220,450,500,35);

btnPollProduct.setEnabled(false);

btnRefreshSiteData.addActionListener(new ActionListener(){

public void actionPerformed(ActionEvent event){

Vector nodeList = monitorServlet.getNodeList(siteName);

lstNodes.removeAll();

lstProducts.removeAll();

txtValue.setText("");

btnPollProduct.setEnabled(false);

for(int cnt=0;cnt<nodeList.size();cnt++){

String nodeName = (String)nodeList.get(cnt);

lstNodes.add(nodeName);

}

}

});

lstNodes.addActionListener(new ActionListener(){

public void actionPerformed(ActionEvent event){

nodeName = lstNodes.getSelectedItem();



� � ������
 ��� 
 � 	 � ��
 � � ����
 � � � �

lstProducts.removeAll();

txtValue.setText("");

btnPollProduct.setEnabled(false);

Vector products = monitorServlet.getProductList(siteName,nodeName);

for(int cnt = 0; cnt < products.size(); cnt++){

lstProducts.add((String) products.get(cnt));

}

}

});

lstProducts.addActionListener(new ActionListener(){

public void actionPerformed(ActionEvent event){

productName = lstProducts.getSelectedItem();

txtValue.setText(monitorServlet.getProductValue(siteName,nodeName,_

productName));

if(productName.startsWith("data") && !pollStarted){

btnPollProduct.setEnabled(true);

}

else{

btnPollProduct.setEnabled(false);

}

}

});

btnPollProduct.addActionListener(new ActionListener(){

public void actionPerformed(ActionEvent event){

pollNodeName = nodeName;

pollProductName = productName;

myGraph = new AnimGraph(100,50);

add(myGraph);

myGraph.setBounds(220,40,500,400);

myGraph.start();

pollTimer = new Timer(3000, pollProduct);

pollTimer.start();

pollStarted = true;

btnPollProduct.setEnabled(false);

}

});

}

ActionListener pollProduct = new ActionListener() {

public void actionPerformed(ActionEvent event) {
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String valueString = monitorServlet.getProductValue(siteName,_

ollNodeName,pollProductName);

txtValue.setText(valueString);

int valueInt = Integer.parseInt(valueString);

myGraph.insertData(valueInt);

}

};

}
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package org.grid.client.ssl;

import com.oreilly.servlet.*;

import java.net.*;

import java.security.KeyManagementException;

import java.security.NoSuchAlgorithmException;

import java.security.Security;

import javax.net.ssl.*;

public class PromiscuousHttpsMessage extends HttpMessage {

public PromiscuousHttpsMessage(URL servlet) {

super(servlet);

System.out.println("PromiscuousHttpsMessage is being used");

//System.setProperty("javax.net.ssl.keyStore","/usr/java/tomcat/._

keystore");

//System.setProperty("javax.net.ssl.keyStorePassword","fuckyou");

//use our own trust manager so we can always trust

//the URL entered in the configuration.

//X509TrustManager tm = new PromiscuousX509TrustManager();

PromiscuousX509TrustManager tm = new PromiscuousX509TrustManager();

KeyManager[] km = null;

X509TrustManager[] tma = new X509TrustManager[] { tm };

try {

SSLContext sslContext = SSLContext.getInstance("TLS");

//SSLv3");

sslContext.init(km, tma, new java.security.SecureRandom());

SSLSocketFactory sf1 = sslContext.getSocketFactory();

HttpsURLConnection.setDefaultSSLSocketFactory(sf1);

HttpsURLConnection.setDefaultHostnameVerifier(new _
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PromiscuousHostnameVerifier());

}

catch (NoSuchAlgorithmException e) {

System.out.println("_Fucked1");

e.printStackTrace(System.out);

}

catch (KeyManagementException e) {

System.out.println("_Fucked2");

e.printStackTrace(System.out);

}

//SSLSetup.setDebug();

}

}
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package org.grid.client.ssl;

import javax.net.ssl.*;

public class PromiscuousHostnameVerifier implements HostnameVerifier {

public boolean verify(String hostname, SSLSession session) {

System.out.println("PromiscuousHostnameVerifier lied about ’verify’");

return true;

}

}
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package org.grid.client.ssl;

import java.security.cert.X509Certificate;

import javax.net.ssl.*;

/*

import com.sun.net.ssl.X509TrustManager;

*/

/**

* A trust manager which trusts a client and server certificates.
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* Used by SSLSetup class.

*/

public class PromiscuousX509TrustManager implements X509TrustManager {

public X509Certificate[] getAcceptedIssuers() {

System.out.println("PromiscuousX509TrustManager lied about _

’getAcceptedIssuers’");

return null;

}

public boolean isClientTrusted(X509Certificate[] chain) {

System.out.println("PromiscuousX509TrustManager lied about _

’isClientTrusted’");

return true;

}

public boolean isServerTrusted(X509Certificate[] chain) {

System.out.println("PromiscuousX509TrustManager lied about _

’isServerTrusted’");

return true;

}

public void checkServerTrusted(X509Certificate[] chain, String authType) {}

public void checkClientTrusted(X509Certificate[] chain, String authType) {}

}
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package org.grid.plugins.modules.procmon.serialised;

import java.rmi.*;

import java.util.*;

/** The RMI client will use this interface directly.

* The RMI server will make a real remote object that

* implements this, then register an instance of it

* with some URL.

*/

public interface Mib extends Remote {

public Vector getOidList() throws RemoteException;

public Vector getBulk(Vector oids) throws RemoteException;

public String get(String oidPath) throws RemoteException;

}
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package org.grid.plugins.modules.procmon.serialised;

import java.io.*;

import java.util.*;

import java.rmi.*;

import org.grid.support.Debug;

import java.rmi.server.UnicastRemoteObject;

public class MibImpl extends UnicastRemoteObject implements Mib {

private String binPath = System.getProperty("user.dir");

private Vector oidPaths;

public MibImpl() throws RemoteException {

super();

oidPaths = readMib();

Debug.out("Mib loaded");

}

private String escapeSpace(String s){

return new String(s.replaceAll(" ", "\\ "));

}

public Vector getOidList(){

return oidPaths;

}

public Vector getBulk(Vector oids){

String thisOid;

Vector results = new Vector();

for(Iterator i = oids.iterator(); i.hasNext(); ){

thisOid = (String) i.next();

results.add(get(thisOid));

}

return results;

}

private Vector readMib(){

Vector oidVect = new Vector();

FileReader fileReader;

BufferedReader buffReader;
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String readLine;

String mibFile=escapeSpace(binPath + "/mib/mib.conf");

Debug.out("Loading mib from: " + mibFile);

try{

fileReader = new FileReader(mibFile);

buffReader = new BufferedReader(fileReader);

while(buffReader.ready()){

readLine=buffReader.readLine();

//Debug.out("I read: " + readLine);

oidVect.add(readLine);

}

}

catch(IOException e){

Debug.out("Error reading mib file: " + mibFile);

}

return oidVect;

}

public String get(String oidPath){

String thisOid;

boolean knownOid = false;

for(Iterator i = oidPaths.iterator(); i.hasNext(); ){

thisOid = (String) i.next();

//Debug.out(oidPath + "? " + thisOid);

if(thisOid.equals(oidPath)){

knownOid = true;

}

}

if(knownOid){

if(oidPath.endsWith(".sh")){

Debug.out("Execute: " + oidPath);

return execute(oidPath);

}

else{

Debug.out("Read: " + oidPath);

if(oidPath.startsWith("/")){

return lineReader(oidPath);

}

else{

return lineReader(binPath + "/mib/" + oidPath);
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}

}

}

else{

Debug.out("Error unknown oid: " + oidPath);

return "";

}

}

/**

public ProductList walk(){

}

**/

private String lineReader(String file){

FileReader fileReader;

BufferedReader buffReader;

String readLine;

file=escapeSpace(file);

try{

fileReader = new FileReader(file);

buffReader = new BufferedReader(fileReader);

readLine=buffReader.readLine();

return readLine;

}

catch(IOException e){

Debug.out("Error reading file: " + file);

}

return "";

}

private String execute(String cmd){

String readLine;

String allText = "";

String cmdPath = escapeSpace(binPath + "/mib/mibscripts/" + cmd);

try {

Process ls_proc = Runtime.getRuntime().exec(cmdPath);

DataInputStream buffIn = new DataInputStream(ls_proc._

getInputStream());

while ((readLine = buffIn.readLine()) != null) {

allText = allText + "\n" + readLine;

}
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}

catch (Exception e) {

Debug.out("Error executing: " + cmdPath);

return "";

}

return allText.trim();

}

}
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package org.grid.plugins.modules.procmon;

import org.grid.plugins.modules.*;

import java.util.*;

import org.grid.monitor.agent.*;

import org.grid.support.*;

import java.net.*;

import org.grid.client.MonitorConnection;

import org.grid.mds.MdsGridData;

import java.rmi.*; // For Naming, RemoteException, etc.

import java.net.*; // For MalformedURLException

import java.io.*; // For Serializable interface

import org.grid.plugins.modules.procmon.serialised.*;

public class Monitor extends MonitorDef{

private ProcmonClient client = null;

public Monitor(String user, String pass, String site, String host) _

throws AgentException{

super(user, pass, site, host);

clientAgent="procmon";

//Debug.out(clientAgent + " dynamicaly loaded ok");

try{

client = new ProcmonClient(hostName);

}

catch(AgentException e){

//Debug.out(clientAgent + " error during constructing");

throw new AgentException("");
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}

}

protected String getOidValue(String oidName){

return client.get(oidName);

}

private class ProcmonClient{

String hostAddress;

public ProcmonClient(String host) throws AgentException{

try{

//Debug.out("ProcmonClient: Checking hostname");

InetAddress.getByName(host); // test hostname is real, class _

will fail if it doesn’t resolve

hostAddress = host;

//Debug.out("ProcmonClient: Testing first oid");

String testValue = get("/proc/version");

if(testValue.equals("")){

//Debug.out("ProcmonClient: Got test oid but value was null");

throw new AgentException("Got test oid but value was null");

}

}

catch(Exception e) {

//Debug.out("Rmi can’t connect to host: " + hostAddress);

throw new AgentException("Rmi can’t connect to host: " + hostAddress);

}

//Debug.out("ProcmonClient: Constructed ok");

}

public String get(String oid){

try{

// Get remote object and store it in remObject:

//Debug.out("ProcmonClient: Starting mib connection");

Mib remoteMib = (Mib)Naming.lookup("rmi://" + hostAddress + "/Mib");

//Debug.out("ProcmonClient: Calling remote method");

return remoteMib.get(oid);

}

catch(Exception e){

return "";

}

}

public Vector getProductList(){
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return null;

}

/**

Debug.out();

System.out.println("Getting oid list");

String thisOid;

Vector oidList = remoteMib.getOidList();

for(Iterator i = oidList.iterator(); i.hasNext(); ){

thisOid = (String) i.next();

System.out.println(" " + thisOid);

}

}

**/

}

}
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package org.grid.plugins.modules.snmp;

import org.grid.plugins.modules.*;

import java.util.*;

import org.grid.monitor.agent.*;

import org.grid.support.*;

import com.snmp.*;

import java.net.*;

public class Monitor extends MonitorDef{

private SNMPClient client;

public Monitor(String user, String pass, String site, String host) _

throws AgentException{

super(user, pass, site, host);

clientAgent="snmp";

//Debug.out(clientAgent + " dynamicaly loaded ok");

try{

client = new SNMPClient(hostName, "public");

}

catch(AgentException e){

//System.out.println(e);

throw new AgentException("");
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}

}

protected String getOidValue(String oidName){

return client.get(oidName);

}

protected Vector getBulkOidValues(Vector products){

return null;

}

private class SNMPClient {

InetAddress hostAddress = null; // Host name of agent we are going for

String snmpCommunity; // We set snmp community name once when we start

int snmpVersion = 0; // SNMPv1

String hostIp;

public SNMPClient(String host, String community) throws AgentException{

try{

snmpCommunity = community;

hostAddress = InetAddress.getByName(host); // test hostname is _

real, class will fail if it doesn’t resolve

hostIp = hostAddress.getHostAddress();

/**

String testValue = get("1.3.6.1.2.1.1.1.0");

if(testValue.equals("")){

throw new AgentException("Can’t get test oid");

}

**/

}

catch (java.net.UnknownHostException e) {

throw new AgentException("Unknown host");

}

}

public Vector getProductList(){

return null;

}

public String get(String oidName){

//Debug.out("SNMPget: " + oidName + " (" + snmpCommunity +")");

SNMPv1CommunicationInterface comInterface;

String oidValue = new String();

try{
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comInterface = new SNMPv1CommunicationInterface(snmpVersion, _

hostAddress, snmpCommunity);

try{

SNMPVarBindList newVars = comInterface.getMIBEntry(oidName);

SNMPSequence pair = (SNMPSequence)(newVars.getSNMPObjectAt(0));

SNMPObjectIdentifier snmpOID = (SNMPObjectIdentifier)pair._

getSNMPObjectAt(0);

SNMPObject snmpValue = pair.getSNMPObjectAt(1);

String typeString = snmpValue.getClass().getName();

if (typeString.equals("snmp.SNMPOctetString")){

String snmpString = snmpValue.toString();

// truncate at first null character

int nullLocation = snmpString.indexOf(’\0’);

if (nullLocation >= 0){

snmpString = snmpString.substring(0,nullLocation);

}

oidValue = snmpString;

}

else{

oidValue = snmpValue.toString();

}

return oidValue;

}

catch (SNMPGetException e){

//Debug.out("SNMP oid ’" + oidName + "’ doesn’t exist on host " _

+ hostIp);

}

catch (SNMPBadValueException e){

//Debug.out("SNMP bad value returned");

}

catch (java.io.IOException e) {

//Debug.out("SNMP time out connecting to host: " + hostIp);

}

}
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catch (java.net.SocketException e) {

//Debug.out("SNMP error connecting to host: " + hostIp);

}

return "";

}

}

}
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package org.grid.plugins.modules;

import org.grid.plugins.*;

import java.util.*;

import org.grid.support.*;

public class MonitorDef implements PluginDef{

protected String hostName;

protected String siteName;

protected String userName;

protected String userPassword;

protected Vector productCapabilities = null;

protected String clientAgent = "";

public MonitorDef(String user, String pass, String site, String host){

hostName = host;

siteName = site;

userName = user;

userPassword = pass;

}

public MonitorDef(){

}

public Class[] getParamTypes(){

try{

Class string = Class.forName("java.lang.String");

Class[] paramTypes = { string, string, string, string };

return paramTypes;

}
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catch(java.lang.ClassNotFoundException e){

e.printStackTrace();

System.exit(1);

return null;

}

}

public Vector capable(){

ProductMapDef pMap = (ProductMapDef) PluginManager.loadPlugin("ProductMap", "!remote", null);

Vector productMapList = pMap.getMap(clientAgent);

Vector productNames = new Vector();

productCapabilities = new Vector();

// now we check each oid is available and trim the map

// so the map will only contain products we can fetch

int mibSize=productMapList.size();

for(int cnt = 0; cnt < mibSize; cnt++){

StringPair map = (StringPair) productMapList.get(cnt);

// map.name = the oid (1.21.123.3.12.3)

// map.value = the product (infoCpuName)

if(getOidValue(map.name).equals("")){

//Debug.out("Agent: " + clientAgent + ": " + map.name + " removed _

from capablity");

}

else{

//Debug.out("Agent: " + clientAgent + ": " + map.name + " added to _

capablity");

productCapabilities.add(map);

productNames.add(map.value);

}

}

return productNames;

}

public String clientAgent(){

return clientAgent;

}

public String get(String productName){



� � ������
 ��� 
 � 	 � ��
 � � ����
 � ��� �

for(int cnt = 0; cnt < productCapabilities.size(); cnt++){

StringPair map = (StringPair) productCapabilities.get(cnt);

if(map.value.equals(productName)){

return getOidValue(map.name);

}

}

return "";

}

protected Vector getBulkOidValues(Vector products){

return null;

}

protected String getOidValue(String oidName){

System.out.println("Not overridden function");

return null;

}

}
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package org.grid.plugins.modules;

public class DataStoreDef {

public void printClass(){

System.out.println("I am A Data Store");

}

}
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package org.grid.plugins.modules;

import org.grid.plugins.PluginDef;

public class SecurityDef implements PluginDef{

public SecurityDef(){

}

public boolean authenticate(String siteName, String userName, String _

userPassword){

return true;

}
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public Class[] getParamTypes(){

return null;

}

}
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package org.grid.plugins.modules.local;

import org.grid.plugins.modules.*;

import java.util.*;

import java.net.*;

import java.io.*;

import java.sql.*;

import org.grid.support.*;

public class ProductMap extends ProductMapDef{

public Vector getMap(String agentClass){

Vector pMaps = new Vector();

try{

Class.forName("org.gjt.mm.mysql.Driver").newInstance();

}

catch (Exception e) {

Debug.out("Couldn’t load MYSQL driver");

}

try{

// Create a Connection and a Statement

Connection conn =DriverManager.getConnection("jdbc:mysql://_

127.0.0.1:3306/project", "snmp", "java");

Statement stmt = conn.createStatement();

ResultSet resultSet = stmt.executeQuery ("SELECT _

product_mappings.oid, products.name FROM product_mappings,_

products WHERE products.id=product_mappings.productid AND _

product_mappings.agent=’"+ agentClass + "’;");

//Debug.out("SELECT oid, value FROM test WHERE host=’" + _

hosts[cnt][0] + "’ order by stamp desc limit 0,1;");

while(!resultSet.isLast()){

resultSet.next();

StringPair map = new StringPair(resultSet.getString(1), _

resultSet.getString(2));
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pMaps.add(map);

}

}

catch (java.sql.SQLException e) {

Debug.out("Couldn’t execute sql command -" + agentClass);

System.out.println(e);

}

return pMaps;

}

}
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package org.grid.plugins.modules.remote;

import org.grid.plugins.modules.*;

import java.util.*;

import org.grid.monitor.agent.*;

import org.grid.support.*;

import java.net.*;

import org.grid.client.MonitorConnection;

import org.grid.mds.MdsGridData;

public class Monitor extends MonitorDef{

private ServletClient client = null;

public Monitor(String user, String pass, String site, String host) throws_

AgentException{

super(user, pass, site, host);

clientAgent="servlet";

//Debug.out(clientAgent + " dynamicaly loaded ok");

try{

client = new ServletClient(user, pass, site, host);

}

catch(AgentException e){

throw new AgentException("");

}

}

public Vector capable(){

return client.getProductList();
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}

protected String getOidValue(String oidName){

return client.get(oidName);

}

private class ServletClient{

String nodeName;

String siteName;

String userName;

String userPassword;

MonitorConnection monitorServlet;

public ServletClient(String user, String pass, String site, String node)_

throws AgentException{

//Debug.out("ServletClient has loaded for: " + site + "." + node);

nodeName=node;

siteName=site;

userName = user;

userPassword = pass;

try {

String siteUrl=MdsGridData.getServletUrl(siteName);

monitorServlet = new MonitorConnection(siteUrl, userName, _

userPassword);

}

catch(java.net.ConnectException e){

// couldnt connect

}

}

public Vector getProductList(){

return monitorServlet.getProductList(siteName, nodeName);

}

public String get(String productName){

return monitorServlet.getProductValue(siteName, nodeName, productName);

}

}

}
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package org.grid.plugins.modules.remote;
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import org.grid.plugins.modules.*;

import java.util.*;

import org.grid.monitor.agent.*;

import org.grid.support.*;

import java.net.*;

import org.grid.client.MonitorConnection;

import org.grid.mds.MdsGridData;

public class Security extends SecurityDef{

public boolean authenticate(String siteName, String userName, String _

userPassword){

if(testPassword(siteName, userName, userPassword)){

Debug.out("remote security module thinks password is valid");

return true;

}

else{

Debug.out("remote security module thinks password is wrong");

return false;

}

}

private static boolean testPassword(String siteName, String userName, _

String userPassword){

MonitorConnection monitorServlet;

try {

String siteUrl=MdsGridData.getServletUrl(siteName);

monitorServlet = new MonitorConnection(siteUrl, userName, _

userPassword);

return true;

}

catch(java.net.ConnectException e){

// couldnt connect

// if we cant reach the site we cant authenticate

// so this will fail

return false;

}

}

}
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package org.grid.plugins.modules;

import org.grid.plugins.PluginDef;

import java.util.Vector;

public class ProductMapDef implements PluginDef{

public Class[] getParamTypes(){

return null;

}

public Vector getMap(String agentClass){

return null;

}

}
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package org.grid.plugins.modules.jcifs;

import org.grid.plugins.modules.*;

import jcifs.UniAddress;

import jcifs.smb.SmbSession;

import jcifs.smb.SmbAuthException;

import jcifs.smb.SmbException;

import jcifs.smb.NtlmPasswordAuthentication;

import java.util.*;

import org.grid.support.*;

public class Security extends SecurityDef{

public boolean authenticate(String siteName, String userName, String _

userPassword){

if(testPassword(userName, userPassword)){

Debug.out("jcifs security module thinks password is valid");

return true;

}

else{

Debug.out("jcifs security module thinks password is wrong");

return false;

}

}

private static boolean testPassword(String userName, String userPassword){
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try{

String sambaDomainController = "mrflibble";

String sambaDomain = "does not seem to fucking matter";

UniAddress dc = UniAddress.getByName( sambaDomainController );

NtlmPasswordAuthentication auth = new NtlmPasswordAuthentication( _

sambaDomain, userName, userPassword );

SmbSession.logon( dc, auth );

return true;

}

catch( SmbAuthException sae ) {

// auth failure - bad user / pass combo

return false;

}

catch( SmbException se ) {

// samba failure - couldnt authenticate with teh server for some reason

System.out.println("Samba auth - problem contacting server");

return false;

}

catch( java.net.UnknownHostException e ) {

// samba failure - couldnt aresolv the server hostname

System.out.println("Samba auth - couldn’t resolve auth serer name");

return false;

}

}

}
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package org.grid.plugins;

public interface PluginDef {

public Class[] getParamTypes();

}
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package org.grid.plugins;

import org.grid.plugins.modules.*;
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import org.grid.support.Debug;

import java.util.*;

import java.io.*;

import java.lang.reflect.*;

import org.grid.support.*;

public class PluginManager {

private static Class[] getParamTypes(String className){

//System.out.println("Fetching param types for " + className);

className = "org.grid.plugins.modules." + className + "Def";

PluginDef loadedObject = (PluginDef) createDynamicObject(className, null, null);

if(loadedObject == null){

System.out.println("Falied to load: " + className);

System.exit(1);

return null;

}

else{

return loadedObject.getParamTypes();

}

}

public static Object loadPlugin(String className, String filter, Object[] _

params){

Vector loadedObjects = loadPlugins(className, filter, params);

if(loadedObjects.isEmpty()){

// when ever we ask for a plugin if we return nothing teh program will_

bust

// there should always be a plugin to saticfy the query

// so we stop

System.out.println("Can’t load at least one plugin using query:");

System.out.println(className + " " + filter);

System.exit(1);

return null;

}

else{

return loadedObjects.get(0);

}

}

public static Vector loadPlugins(String className, String filter, _

Object[] params){

//System.out.println("Discovering plugins");
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Vector loadedObjects = new Vector();

Class[] paramTypes = getParamTypes(className);

Vector modules = discoverPlugins(className, filter);

for(int i=0; i<modules.size();i++){

String plugin = (String) modules.get(i);

Object loadedObject = createDynamicObject(plugin, paramTypes, params);

if(loadedObject != null){

loadedObjects.add(loadedObject);

}

else{

Debug.out("Failed to load plugin: " + plugin);

}

}

if(loadedObjects.isEmpty()){

// when ever we ask for a plugin if we return nothing teh program

// will bust

// there should always be a plugin to saticfy the query

// so we stop

Debug.out("Can’t load at least one plugin using query: " + className_

+ " " + filter);

return null;

}

else{

return loadedObjects;

}

}

private static Object createDynamicObject(String className, Class[] _

paramTypes, Object[] params){

try{

//System.out.println("Trying to load: " + className);

// get reference to the class

Class classRef = Class.forName( className );

if(paramTypes == null){

params = null;

}

Constructor constr = classRef.getConstructor(paramTypes);

Object newObject = constr.newInstance(params);

if(newObject != null){

Debug.out("Dynamicaly loaded: " + className);
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}

return newObject;

}

catch(java.lang.ClassNotFoundException e){

System.out.println("Couldn’t find class: " + className);

return null;

}

catch(java.lang.Exception e){

System.out.println("Couldn’t dynamically load class: " + className);

return null;

}

}

private static boolean filterCmd(String filter, String item){

boolean result = false;

char command = filter.charAt(0);

filter = filter.substring(1);

if(command == ’!’){

if(filter.equals(item)){

result = true;

}

else{

result = false;

}

}

if(command == ’=’){

if(filter.equals(item)){

result = false;

}

else{

result = true;

}

}

return result;

}

private static Vector discoverPlugins(String classOfPlugin, String filter){

String rootPluginPath = "/usr/java/lib/classes/org/grid/plugins/modules/";

String classPathStub = "org.grid.plugins.modules.";

Vector foundModules = new Vector();
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File dir = new File(rootPluginPath);

// This filter only returns directories

FileFilter fileFilter = new FileFilter() {

public boolean accept(File file) {

return file.isDirectory();

}

};

File[] dirs = dir.listFiles(fileFilter);

for (int i=0; i<dirs.length; i++) {

// Get filename of file or directory

String dirName = dirs[i].getName();

//System.out.println("Found dir: " + dirName);

if(!filterCmd(filter, dirName)){

String pathToClass = rootPluginPath + dirName + File.separator + _

classOfPlugin;

String pathToClassFileName = pathToClass + ".class";

//System.out.println("Module to look for is:" + pathToClassFileName);

File moduleFile = new File(pathToClassFileName);

if(moduleFile.exists()){

//System.out.println("Could load: " + pathToClassFileName);

pathToClass = pathToClass.replaceAll(rootPluginPath, "");

foundModules.add(classPathStub + pathToClass.replaceAll(File._

separator, "."));

}

}

}

return foundModules;

}

}
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package org.grid.security;

import org.grid.mds.*;

import org.grid.mds.rgmb.*;

import org.grid.plugins.PluginManager;

import org.grid.plugins.modules.SecurityDef;

import java.util.*;
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import org.grid.support.*;

public class SecurityManager{

public static boolean authenticate(String localSiteName, String _

userNameSitePair, String userPassword){

// usernames take the form of user@site

// but they are stored as user in the home mds with site as the parent_

node

StringTokenizer st;

try{

st = new StringTokenizer(userNameSitePair, "@");

}

catch(java.lang.NullPointerException e){

Debug.out("THIS IS A FUCKUP - the user@site pair is munged (look for _

the @): " + userNameSitePair);

return false;

}

int numTokes = st.countTokens();

if(numTokes != 2){

Debug.out("THIS IS A FUCKUP - the user@site pair is munged (look _

for the @): " + userNameSitePair);

return false;

}

String userName = st.nextToken();

String siteName = st.nextToken();

Debug.log(true, "security", "Authenticating " + userName + "@" + _

siteName);

Stack dataStack = new Stack();

dataStack = Mds.addPairToStack(dataStack, "userPassword", "");

dataStack = Mds.addPairToStack(dataStack, "userName", userName);

dataStack = Mds.addPairToStack(dataStack, "siteName", siteName);

Vector retrievedPasswordList;

boolean authenticatedOk = false;

if(Mds.checkLease((Stack)dataStack.clone())){

//Debug.out("Good lease");

retrievedPasswordList = Mds.getFromCache(dataStack);

if(!retrievedPasswordList.isEmpty()){

String retrievedPassword = (String) retrievedPasswordList.get(0);

//Debug.out("retrieved password: " + retrievedPassword);

Debug.log(true, "security", "Cache hit: " + userName + "@" + _
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siteName);

if(userPassword.equals(retrievedPassword)){

authenticatedOk = true;

}

}

else{

Debug.log(true, "security", "Cache miss: " + userName + "@" + _

siteName);

}

}

else{

if(siteName.equals(localSiteName)){

// its a local user so use the GSM for this site

//Debug.out("Using local gsm to get password");

Vector gsms = PluginManager.loadPlugins("Security", "!remote", null);

if(gsms == null){

// we couldnt load any security authentication modules which is bad

// nothing can be locally authenticated but remote authentication

// should work we cant test these passwords so we must bail out

// and return false

Debug.out("Couldn’t load any local authentication modules");

}

else{

// we got a vector of security modules we can use

// we loop through until the password is authenticated

// this means the behaviour is all local security modules are used

// one after the other - we are combining the authentication

// methods

for(int i=0; i<gsms.size(); i++){

SecurityDef gsm = (SecurityDef) gsms.get(i);

authenticatedOk = gsm.authenticate(siteName, userName, _

userPassword);

if(authenticatedOk){

// stop the loop now

i=gsms.size();

}

}

}

}
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else{

// this user isn’t one of ours, we need to do a remote password get

// from their site, this data will be cached in the standard way

Debug.out("Going to do a remote fetch for the password");

SecurityDef gsm = (SecurityDef) PluginManager.loadPlugin_

("Security", "=remote", null);

if(gsm==null){

Debug.out("Couldn’t load the remote authentication module");

}

else{

authenticatedOk = gsm.authenticate(siteName, userName, _

userPassword);

}

}

if(authenticatedOk){

// password was ok so cache it

cacheUserNameAndPassword(siteName, userName, userPassword);

}

}

if(authenticatedOk){

Debug.log(true, "security", "Access granted for user: " + userName _

+ "@" + siteName);

}

else{

Debug.log(true, "security", "Access denied for user: " + userName _

+ "@" + siteName);

}

return authenticatedOk;

}

private static void cacheUserNameAndPassword(String siteName, _

String userName, String userPassword){

Stack dataStack = new Stack();

dataStack = Mds.addPairToStack(dataStack, "userName", "");

dataStack = Mds.addPairToStack(dataStack, "siteName", siteName);

Mds.setCache((Stack)dataStack, userName);

dataStack = Mds.addPairToStack(dataStack, "userPassword", "");

dataStack = Mds.addPairToStack(dataStack, "userName", userName);

dataStack = Mds.addPairToStack(dataStack, "siteName", siteName);

Mds.setCache((Stack)dataStack, userPassword);
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}

}
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import org.grid.support.Debug;

import org.grid.plugins.modules.procmon.serialised.*;

import java.rmi.*;

import java.rmi.registry.*;

public class ProcmonServer{

public static void main(String[] args) {

try {

Registry reg = LocateRegistry.createRegistry(1099);

MibImpl localObject = new MibImpl();

reg.rebind("Mib", localObject);

}

catch(RemoteException re) {

System.out.println("RemoteException: " + re);

}

}

}


