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Figure 1. The ASC project investigates as-
troph ysical phenomena involving str ong dy-
namic gravitational fields suc h as this graz-
ing collision of two neutr on star s. The sur -
faces represent the density of the stellar mat-
ter while the warping of the grid ded surface
represents the gravitational flux on the plane
of the collision.
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Figure 2. Grid por tals provide a central point
of access to widel y distrib uted Grid services.

�*���?��Û.�

�lß�ü¹å©äwß.÷{ßTáyé�äyèÄñ�èÄï�ûÌâyÞ�ß�à�êµðMr�åOäãâ9î�í{èÄï²ë$åOäyß-÷�ß!âwî©è]í��Yýlß
ë2ìµáãâZhµä9áÂâ�â9î�õOßÌî�ë�åOë$ßSïYâ�âyå�÷{ßTáyé�äyèÄñoß"âwÞ�ß$ðÕî©é!âyìµá�é�å©ë$ù
æ�ì{â9î=âyèÄå©ïoî�ílâyå®å©íÄõ®è`â²î�ïµ÷ÑÞ�å=ý è]â$èÁá2ìoáãßT÷Ññ®ç·âyÞ�ß�à�êoð âyå
áãìµæ�æoåOäãâ.âyÞ�ß$é!å©íÄíÁî�ñ?å©ä9î=âyèÄö©ß)÷�ß�ö©ßSí]åOæ�ë�ß�ïYâ.å©ü«î©áãâyäwå©æ�Þ®ç{áãèÁé�á
áãèÄë2ìµíÄî�âyèÄå©ï�é!å{÷{ßSáSÿ�Ý�Þµß-ðÕîOé�âwìµá�âyå®å©íÄõ®è`â�ÞµîOá�ñoßSß�ï²áyìµé�é�ßSáwáÂù
ü¹ì�íÄí]ç�î©æ�æ�íÄè]ßT÷²âyå�î�ý�èÄ÷{ß"ä9î�ï�ûOß-å�ü�î©æ�æ�íÄèÄéSî=âwè]åOïµá��®èÄïµé!íÄìµ÷{èÄï�û
é!åOë$æµí]ß��$î©áãâyäwå©æµÞYç{áyèÄéSî�í{æ�Þµß�ï�åOë$ßSï�å©ï�áyìµé9Þ²î©áhâyÞ�ß.ë$ßSäyûOß�ä
å�ü.ïµß�ì{âwäyåOï�áÂâ9î�ä9á�î©ïµ÷�é�å©íÄí]èÁáyè]åOïµá2å©ü.ñ�íÁî©é9õ·Þ�åOí]ßTá�ò� �èÄû©ìµäyß
�Tó!ÿ¡�Wâ)èÁá@îeë$å{÷{ìµíÄî©äÌáyèÄë2ì�íÁî=âwè]åOïÐé�å®÷�ß�ü¹ä9î�ë�ßSýlåOäyõ�÷{ßSö©ß�í]ù
å©æ?ßS÷*æ�äwè]ë²î�äwèÄí]ç�ñ®ç�âyÞµß��.ì�ë�ß�äwèÄéSî�í^��ßSíÄî�âyèÄöYè]âÂç*þ"äwå©ì�æÐî=â
âyÞ�ß¢�°îD�	rhíÁî�ïoé9õY�[ïµáãâyè]âyì{âwß«èÄï£r�å�â9áy÷µî�ë1þ"ßSäyë²î©ïYç�m z0{J��zDoDpWÿ
ðÕî©é!âyìµá�é!å©ïoáãèÁáÂâ9á
å©ü{î	¤ ¥µßTáãÞ�¦<�rý�Þ�èÁé9Þ2é!å®åOäw÷{èÄïµî�âyßSá�âyÞ�ß«îOé�âwè]öYù
è`âwè]ßTá.å©ühë�å®÷�ì�í]ßTá��:äwß!ü¹ßSäyäwßS÷eâwå�î©á£¤ âyÞ�åOäyïµá(¦?ý�Þ�èÄé9Þ¨§y÷{å²âwÞ�ß
î©é!âyìµî©íÕýÕå©äwõJ©µò� �èÄû©ìµäyßª{Yó�ÿ�Ý�Þµß,âwÞ�å©äwïµá$è]ïYâwß�äwå©æ?ß�ä9î=âyß�ö®èÄî
áÂâ9î�ïµ÷µî�ä9÷�èÄïYâyßSäãüjîOé!ßSá«î�ïµ÷²é�å©ë�ë2ì�ïµèÄéSî=âyß�÷{è]äwßSé!âyíÄç�ý�è]âyÞ�âwÞ�ß
¥µßSáyÞ�ò¹ï�å©â.ý�è]âyÞ�å©ï�ß)î©ï�å�âwÞ�ß�ä�ó�ÿÕÝ�Þ�èÁá�ë²î�õ©ßTáÕâyÞ�ß�÷{ß�öOß�íÄå©æ{ù
ë�ß�ïYâ�å©ü�âyÞµå©äwïµá�è]ïµ÷�ß�æ?ß�ïµ÷{ßSïYâ�å©üµå©ï�ß�î�ïµå�âyÞµß�ä��Tý�ÞµèÄé9Þ�èÄá�ßSáãù
áãßSïYâyèÁî�í
ü¹åOä"é�å®å©ä9÷{è]ïoî=âyèÄï�û�íÁî�äwû©ß2û©ß�åOû©ä9î�æ�ÞµèÄéSî�íÄí]ç,÷�èÄáyæoßSäwáyßS÷
äyßTáãßTî�ä9é9Þ,ûOäyåOì�æµá(��î�ïµ÷�î©í]íÄå=ý-á�ßSîOé9Þ�ûOäyåOì�æeâyå�é!åOïµé!ßSïYâyä9î=âyß
å©ï�è]âwáÕå=ý�ï,î©äyßTî@å�ü
ß��{æoßSäãâwèÄáyß©ÿ�Ý�Þ�ßÌáãßSæµî�ä9î=âwè]åOï�å�ü ´µ­®Ær¢��j¬�¢
�³­µ�=��¨µ¢ ò¹ßOÿ ûoÿ<�Õñ�íÁî©é9õÑÞµå©íÄßeåOä²Þ®ç®÷�äyå·ß�öOå©íÄì{âyèÄå©ïoáwó$î�ïo÷ º�Ê
�³­µ�=��¨µ¢ òjß©ÿ ûµÿW�2�H« k ��æµî�ä9î�íÄí]ßSí]èÁáyëi��àY�y� î©ïµ÷·æ?ß�äyü¹å©äwë�î©ïµé!ß
ë�å©ï�è]âyåOäyèÄï�ûYó�æ?ß�äwë�è`â«îOáÂâwäyåOæ�Þ®ç®áyèÁé!èÁáÂâ9á ý�è]âyÞ�÷{è<¬:ß�äwß�ïYâ�í]ßSö©ß�íÁá
å�ü�ð�êÐß��{æ?ß�äyâyèÁáãß�âwå°æµî©äãâwèÄé�è]æµî�âyß�èÄï·âyÞµß,é!å©ùW÷{ßSö©ßSí]åOæ�ë�ß�ïYâSÿ
 �ì�äyâyÞµß�äwë$åOäyßF��áyè]ïoé!ß�ðÕîOé�âwìµáÐèÄáÐ÷{èÁáÂâwäyèÄñ�ì{âwßS÷ ý�è]âyÞ âyå®å©íÁá
âyÞµî�â�áyì�æ�æ?å©äyâ,î©é�é�ßSáwá$âyåÑë�ì�í]âyèÄæ�í]ß*é!å{÷{ß�äwß�æ?åOáyè`âwå©äwè]ßTá$ü¹å©ä



å©ñ{â9î�èÄï�è]ïµûHðÕî©é�âwìµá�âwÞ�å©äwïµá(�)÷{ß�öOß�íÄå©æ?ß�ä9á�î�ïµ÷5ìµáyß�ä9á�î�íÄèÄõ©ß
é�î�ï2ßSî©áyèÄí]ç@î©é(tYì�è]äwß«ïµß�ý�âwÞ�å©äwïµá�î©á�âyÞ�ßSç@ñoßTé!åOë$ß�îrö=î�èÄíÄî©ñ�íÄß©ÿ
k ï�ß�ðÕîOé�âyìoá.âwÞ�å©äwï�âwÞµî=â@ýÕß2ß�ïoé!å©ìµäwî©û©ß2î©í]í«ðÕî©é!âyìµá�ìµáyß�ä9á
âyå"ß�ë�æ�íÄå=ç8�rü¹å©ä�èÄïµáãâwî�ïoé!ß8�©èÄá�âyÞµß[��Ý�ÝZr*âyÞ�åOäyï
ÿ�Ý�Þ�èÁá�âyÞ�åOäyï
ß�ïµî©ñ�í]ßTá°ðÕî©é�âwìµá�áãèÄë2ìµíÄî�âyèÄå©ïµá�âyå�äwì�ïHâyÞ�ßSè]ä�å=ý�ïn�.Ý�ÝZr
áãßSäyöOß�ä9á2âwå�áyì�æ�æ?å©äyâ�é!åOí]íÁî�ñ?å©ä9î=âwè]öOßeáãâyßSß�äwè]ï�û·âwÞ�äwå©ì�ûOÞ��[ï{ù
âyß�äwï�ß�â,ñ�äwå=ý-áãßSäwá²å©ü)äyìµï�ï�èÄï�û�áyè]ë�ì�íÄî�âyèÄå©ïµá�î©á,ýlßSí]í"î©á,âyå
æ�äyå=ö®èÁ÷{ßÌî©é�é�ßSáwálâyå�÷�î�âwî©áyß!â9á�î=â�äwì�ïYâyèÄë$ßOÿ

Figure 3. Diagram of the Cactus Architecture .
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3.1 Supporting Services
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Figure 5. The ASC Por tal is suppor ted by a
variety of Grid services and technologies.
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Figure 6. The ASC Por tal server-side architec-
ture and its software components.
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Figure 7. Screen shot of ASC Por tal launc hing
LCAVision with a GRAM job to view a remote
dataset.
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