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2.2 Agent
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2.3 Data Management Services
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2.4 Configuration Service
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2.5 Monitoring and Accounting Services
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3.1 Pull Scheduling

���
MO�-�>��89%�.$&@�(�2�(�A�#�� è�%�£§»���¬¤«¯k�]�]¾Q¯�§3#b&c').���#^').$&��
�� è�]�y¾��	�»¥	¤«�I¼qª«®Q³¨�:XÂnH.��2�J�2=5�7&C`L&@�]�$#b�
'v%�#1�A�(�7��'1�7=
�0/I'1.$�u���@�$=5��#�%�#)��Ò
�7*:'Ai è�lÀP6�!#)��8Å`	.$��*b.p���
MO�-���R��#1�
#)�c`O�u.��A&�?���+�/��,�D')��#)8u�t���a%�.$�,+��@�1��%�.0/{�!�@#o=5�A�(��<�������<
<@�����7#1�2*]=5�2�
')#1����"5')�7=C*���89%�"5'b&c'1�����6&�+-�1/5�
')��8u�7i j�fclmXâ�À'
&@=5?��5*�&�'1�A�u�,8989�7=���&�'1��+�/Ç"$�(����<Z*���89%�"5')�,�$<�#1�A�(�@"�#b*:�7�
&@�V'1.��7/Z�R�7*:�@89�I&�?c&��,+2&���+���P�#)&�'1.��7#V'1.$&��Ç&�'('1�789%5'1����<
<@+,�@�$&�+	�@%5'1��89���)&c')�,�@�$�9���^&�+�+UÒ
���$�9�c?@��#u&�+�+O#)�7�1��"�#b*:�A��X
����'1.��Q�����6=5��#H&�%�%$#1��&�*b.eP�`	.��2*b.o`L��`	��+,+ *7&�+�+6').��º¾Q¯�¶·¶
%$&�#)&@=5��<�8IP�*���89%�"5')�,��<]#)�7�1��"$#)*��7�^#)�7}�"��7�('�*:�@89%�"5'1����<
'b&��1�0�3��/V&����$��"��$*��,�$<�').�����#�&�?c&���+2&�����+,�,'
/�X����u*:�@�@')#)&@�
'3&



¾Q¯�¢¬�9%$&�#)&@=5��<�8�.$&���&o�)*b.��7=5"$+,�7#-`	.��2*b.J89�����,'1�@#)�O'1.��
�
'b&c'1�q����&�+,+\}�"���"$�7��&��$=v&��)�(��<��$�3Ò
���$��')��}�"���"$�7�^&�����'
`	���1.��7�7X
à$��#e¾'¯�¢¬�V�1*b.��A=5"�+��,�$<9'1�u`L��#)�RP�&�+,+e'1.��Q���5�!�@#18u&c')�,�@�

*:���6*:��#)������<	').��L�1/5�
')��8;���7�7=��W'1���R��8u&�=��L&�?c&���+2&���+���&c'
�����3%$+�&@*:��&��$=a&c'W�@���3')�,89�@XW����&	+2&�#)<��@P��!�A=5��#b&c')�7= P�<@#1�2=
���0?0�,#)����89�7�@'�'1.��2�U�2������'1�7�q��89%�#b&�*_')��*7&�+5&��\���5�!�@#18u&c')�,�@�
89&�/u�R�^"��$&�?c&���+2&���+���P0���$*:�@#1#)�7*:'7P0��#H��"�'H����=�&�'1�@X3K3?��7�
���V��'I���]&�?c&��,+2&���+���P3Ò
���â&�+�+,�5*�&�'1�����Ñ*���89%�+��:45�,'
/|<�#)�c`O�
}@"6&�=5#b&c')��*7&�+�+,/O`	�,'1.^').��3�0"�8q�6�7#e����Ò
���6�e&��$=^#)�7�1��"$#)*��7�7P
`	.���#)�I��?��7#1/Z%6���1�1�,�$+,�J&�+,+��5*�&c')�,�@�Ç*���8q���,�6&c'1�����D8q"$�
'
�6�u�7?�&�+,"6&c'1�A=J')�J�(�7+,�A*_'�&��v�@%5'1��8u&�+��)*b.��7=�"�+,�@XuÆ|.���+,�
'1.��7#1�O&�#1�	�43u*��,�7��'3.���"�#)�2�
')��*O&�%�%�#)�@&@*b.��7��'1.6&c'����u%�#b&�*_�
'1�2*:�q&�%�%�#)�@&@*b.I&��]��%5')�,8u&�+��1��+�"5'1�����WPR�1"$*b.J&�+�<��@#1�,'1.$89�
<����$��#b&�+�+,/u#)�7}�"���#1�^*:�@89%�+,��'1�a&��6=�"$%o')�t=�&c')�����5�!�@#18u&c�
'1�����Z#)��<�&�#b=5����<v�1/5�
')��8 �(')&c')��P�&��$=Ç&�#)�t'
/0%��2*�&�+�+�/�=5�:�
�(��<����A=Ç'1���@%6�7#)&�'1�J�@�|.���89�@<����$����"6�t*:�@8V%$"5'1����<Z#)�:�
�(�@"�#)*��7�L`	�,'1.Bk7f65�7�kAf
8^}�"���"��A=QÒ
�@�$�7X
���-&9#)�7�1"�+,'-����'1.��2�7P­¾'¯�¢¦�u�1*b.��A=5"�+��,�$<u�,�J&9<@#1�2=s���5�

?���#)����89����'Q.$&@�a%�#)�c?��7�p')�J�6�o%�#1�@��+���8u&c')��*�X�wL/x*����5�
'1#b&��('7P@'1.��^�-�
M-�-�C������'1#b&�+ �0�7#1?0�2*:�7�L�1�,89%�+�/989&��,��'b&����
}@"$��"��A�Q���O%$#1����#)��')���1�7=�Ò
�@�$��E[�(�7���1�7*:'1�����Zj5X�kAGQ&��$=�&�+��
+,�5*�&�'1�s'1.$�].��,<@.��7�('u%�#)�,�@#1�,'
/IÒ
���D`	.��2*b.D89&�')*b.��A�V'1.��
#1�A�(�@"�#)*���Þ �]%�#)���$+���XänH.��C�����6=5��#xgJ&c'b*b.�8u&��0�,�$<Ñ+����
��#)&�#1���7�R�F&@*:��+,�,')&�'1�A�e').�����=5/0�$&�89�2*�=5���$���,'1�����a����#1�A�(�@"�#)*��
&�?�&��,+2&��$�,+���'
/@Po&��Z��%�%R�@�1�7=Á')�>').��C')#)&@=5��')�,�@�$&�+o�$&c'b*b.
�(/5�('1��8 `	.��2*b.C*:�@�@'b&����$�t}�"��7"��7��*:���6�(�2�
')�,�$<����Q�(')&c')��*
*b.$&�#b&�*:'1��#)�2�
')��*7�7i j�È�lmX
nH.$�Å%�#1�7?0�,�@"$�(+�/Ä=5�93t*:"�+,'�'b&��1�Ä���;=5��'1��#)89�,�$�,��<

`	.���#)�x�!#1�7��*:��89%�"�'1����<D#1�A�(�@"�#)*��7�s�:45�2�
'J�2�]���c` =5�2�
�
'1#)�,��"�'1�7=o'1�V').��a+,�5*7&�+ �O<@����')�aE[�(�7�^�1�7*:'1�����Ij5X j�G�`	.��2*b.
.$&�?��V&��x"�%x'1�]=�&c')�q?0����`�����').��u+��0*7&�+U�1/0�('1�78��(')&c')��X
nH.���*:�7��'1#b&�+�gJ&�')*b.�8u&��@��#��5��#)?��2*:�U�@��+�/�*:�@89%$&�#)�7� �@���:�
���5�À�����p#1�A}@"$�,#)��89����'b��PO`	�,'1.�&�#)��"��6=0�m#)���$�,�|�@�Ñ�7&@*b.
���V'1.��]Ò
�@�;}@"$��"��A�]"���'1��+��,'J�$�$=$�p&xÒ
���â`	.��2*b.;*�&��
#1"��B�@�B'1.$&�'�#1�A�(�@"�#b*:��XI�0���$*:�aÒ
�@�$�Q&�#1�u<@#1�@"�%6�A=x�,��'1�
}@"$��"��A���$&@�(�A={����*:��8989����#1�A}�"��,#)��89�7�@'b��P�').���`L��#b�('
*�&��1�J�2�t').$&c's�7&@*b.C�O<��7��'�Ò
���Ñ#1�A}@"$�7�('o`	�,+�+��6�B*:�@8q�
%$&�#)�7=Q&�<@&��,�$�('��A&�*b.V}@"$��"��L���$*���Pc`	.��7#1��'1.��H�0"�8q�6�7#����
}@"$��"��A�W�2��8�"$*b.q+,�A�1�W'1.$&��Q').��L'1��'b&�+��0"�8��R��#\���R}@"$��"��A=
Ò
���$�7X

wL��'1.V+,�@��<^89&�')*b.�����<�'1��89�O&��$=�'1.$�	#1�2�(�a���@Ò
�@�V�(')&�#(�
?�&�'1�����s*�&����6�a&�?@���2=5�7=t'1.�#)��"�<@.t').��^"$�(�����\&��s&�%�%�#)���
%�#1�2&c')�VY�%5')�,89�2�(�7#-')�o89�c?��vÙ(�R�7�('-��'bÚ�PHÙ1�(')&�#1?0����<@Ú$P$��#
Ù(.���<�.5�À%�#)�,�@#1�,'
/5ÚOÒ
�@�$�	')�9'1.����!#1�@��'O���\'1.��V&�%�%$#1�@%�#1�2&c')�
}@"$��"��@XÑnH.��2�9�!#1�7�7�9').��]8u&c'b*b.Ç�@%6�7#)&�'1�������!#1�@8Ä���A*_�
�7�)�1&�#1��+,/I*:�@�$�1��=5�7#1����<s&�+�+�').���Ò
���$��`	�,'1.����p').��9�(/5�('1��8IX
�-��#1�7%6�@#(')�7=]�7+��1��`	.��7#1��i�kAfAlmPR').����^&�+,+��c`O�-&o8V�,40'1"�#)�����
�
'b&��$=�&�#)=�&��$=I*�"$�
')��8×�)*b.��A=5"�+��,��<u&�+,<@��#)��').�8u��X
à���<�"�#)� r �1.��c`O��'1.$�V8u&�')*b.v'1��8V�A���!��#HÒ
�@�$�^=5"�#)�,��<

�W�����J�a�Lf�d6X2:�æ6;y���U').��a')�,89�Q').��2�-�@%6�7#)&�'1�����s')&����7�
+,�A�1��'1.$&��t���$���1�7*:�@�$=u�7?����o`	��').t'1�7�$�L��� ').���"$�)&��6=������
}@"$��"��A=�Ò
���$�7P�'1.��@"$�1&��$=������ #1"$��������<OÒ
�@�$��P0&��6=t=5�
<7���$�
�����0�,'1�A��#)�7}�"��A�
')�,��<oÒ
���$�V*:�@�$*:"$#1#)����'1+�/�Xv���Z*:�@89%$&�#)���
�(�@�eP�').����\�H�ÇM	�7�1��"�#b*:��w�#)���@��#3E[MOw	G #)�7}�"���#1�A�e�(�7?��7#)&�+
�(�A*:���6=��V'1�Z�1��?@��#b&�+	89����"�'1�7�u'1�Z�)*b.��7=�"�+,�9Ò
�@�$�7PL`	�,'1.
����+�/o&u�1�,��<@+,�a"6�(�7#-&�*7*:�7�)�1�,��<q'1.$��MOw�P$&��6=I����'1.��Q�@#(�
=5��#	����k7f68�7�kAf>=a}�"���"$�7=I&��$=�#)"���������<�Ò
���$�7X

0

12122

mode:       0.25s

total jobs: 59174

0.
05

s

0.
25

s

0.
5s

0.
75

s

2s 7s 30
s

20
7s

jo
bs

match time (s) (non−linear scale)

�\�!���$�:�@?�¡A �¶7¤F³(²V¤�£2·Q¥Oµ7£2¦
¤�§(£CB)¨�¤�£!º7©�»bº7§ED�F'GHF�F�FJI_º�B)¦Hµ7¨�§)¹
£2©�ª�«a¯KFL&

3.2 Lightweight Modular Agents
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3.3 Instant Messaging for Grid Services
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3.4 Fault Tolerance
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4.2 OGSA and OGSI
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4.3 Development and Deployment Environ-
ment
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4.4 Data Challenge 2004
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4.5 Integration with LCG
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