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GridCom, Grid Commander: £· Ë¨Î¥¸±¨° ¨´É¥·Ë¥°¸
¤²Ö · ¡μÉÒ ¸ § ¤ Î ³¨ ¨ ¤ ´´Ò³¨ ¢ £·¨¤¥

�·μ£· ³³´Ò° ¶ ±¥É GridCom μ¡¥¸¶¥Î¨¢ ¥É  ¢Éμ³ É¨§ Í¨Õ ¤μ¸ÉÊ¶  ± § ¤ -
Î ³ ¨ ¤ ´´Ò³ ¢ £·¨¤¥. ƒ· Ë¨Î¥¸± Ö ±²¨¥´É¸± Ö Î ¸ÉÓ, ¢Ò¶μ²´¥´´ Ö ¢ ¢¨¤¥ Java-
 ¶¶²¥Éμ¢, ·¥ ²¨§Ê¥É Web-¨´É¥·Ë¥°¸ ¤μ¸ÉÊ¶  ± £·¨¤Ê Î¥·¥§ ¸É ´¤ ·É´Ò¥ ¡· Ê-
§¥·Ò. ˆ¸¶μ²´¨É¥²Ó´ Ö Î ¸ÉÓ Å Lexor (LCG Executor) Å § ¶Ê¸± ¥É¸Ö ¢ · ¡μÉÊ
¶μ²Ó§μ¢ É¥²¥³ ´  ³ Ï¨´¥ ¤²Ö ¢Ò¶μ²´¥´¨Ö £·¨¤-μ¶¥· Í¨° UI (User Interface).

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ ¨´Ëμ·³ Í¨μ´´ÒÌ É¥Ì´μ²μ£¨° �ˆŸˆ.

‘μμ¡Ð¥´¨¥ �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2011

Galaktionov V.V. P10-2011-55
GridCom, Grid Commander: Graphical Interface
for Grid Jobs and Data Management

GridCom Å the software package for maintenance of automation of access to
means of distributed system Grid (jobs and data). The client part, executed in the
form of Java-applets, realises the Web-interface access to Grid through standard
browsers. The executive part Lexor (LCG Executor) is started by the user in UI
(User Interface) machine providing performance of Grid operations.

The investigation has been performed at the Laboratory of Information Tech-
nologies, JINR.

Communication of the Joint Institute for Nuclear Research. Dubna, 2011



WLCG (Worldwide LHC Grid Computing) Å ¶·μ£· ³³´μ-¢ÒÎ¨¸²¨É¥²Ó´Ò°
±μ³¶²¥±¸ · ¸¶·¥¤¥²¥´´μ° ¢ ¶² ´¥É ·´μ³ ³ ¸ÏÉ ¡¥  ·Ì¨É¥±ÉÊ·Ò ¶·¥¤´ §´ -
Î¥´ ¤²Ö ¸¡μ· , Ì· ´¥´¨Ö ¨ μ¡· ¡μÉ±¨ £¨£ ´É¸±μ£μ μ¡Ñ¥³  ¤ ´´ÒÌ, £¥´¥·¨·Ê¥-
³ÒÌ Ê¸±μ·¨É¥²¥³ LHC (Large Hadron Collider) [1].

‚ ¤ ´´μ° ¶Ê¡²¨± Í¨¨ μ¶¨¸Ò¢ ¥É¸Ö ¶·μ£· ³³´Ò° ¶ ±¥ÉGridCom, ¶·¥¤-
´ §´ Î¥´´Ò° ¤²Ö μ¡¥¸¶¥Î¥´¨Ö  ¢Éμ³ É¨§ Í¨¨ ¤μ¸ÉÊ¶  ± ¸·¥¤¸É¢ ³ · ¸¶·¥¤¥-
²¥´´μ° ¸¨¸É¥³Ò WLCG (§ ¤ Î ³ ¨ ¤ ´´Ò³). „²Ö ¶μ´¨³ ´¨Ö ¨ ¶·¨³¥´¥´¨Ö
ÔÉμ£μ ¶ ±¥É  ´¨¦¥ ¡Ê¤ÊÉ ¶·¨¢¥¤¥´Ò μ¸´μ¢´Ò¥ ¸¢¥¤¥´¨Ö ¨ μ¸´μ¢Ò ËÊ´±Í¨μ-
´¨·μ¢ ´¨Ö ¨  ·Ì¨É¥±ÉÊ·Ò WLCG, ¨´μ£¤  ¤²Ö Ê¶·μÐ¥´¨Ö ´ §Ò¢ ¥³μ£μ ¶·μ¸Éμ
£·¨¤μ³. �μ²´μ¥ ·Ê±μ¢μ¤¸É¢μ ¤²Ö ¶μ²Ó§μ¢ É¥²Ö £·¨¤  ´ Ìμ¤¨É¸Ö ¢ ¤μ±Ê³¥´É -
Í¨¨ –…�� [2].

‚¸¥ μ¶¥· Í¨¨ ¸ § ¤ Î ³¨ ¨ ¤ ´´Ò³¨ ¢Ò¶μ²´ÖÕÉ¸Ö ¶μ²Ó§μ¢ É¥²¥³ ¢ ±μ-
³ ´¤´μ³ ·¥¦¨³¥ CLI (Command Language Interface). ƒ·μ³μ§¤±¨¥, ´¥Ê¤μ¡´Ò¥
¨ ³´μ£μ¸²μ¢´Ò¥ ±μ´¸É·Ê±Í¨¨ Ö§Ò±  Ê¶· ¢²¥´¨Ö § ¤ Î ³¨ ¨ ¤ ´´Ò³¨ (É¨¶  40-
¸¨³¢μ²Ó´ÒÌ hash-±μ¤μ¢ ¢ ¨¤¥´É¨Ë¨± Éμ· Ì § ¤ Î ¨ ´ ¨³¥´μ¢ ´¨ÖÌ Ë °²μ¢)
¶·¥¤¸É ¢²ÖÕÉ ¸μ¡μ° ¸μ¢¥·Ï¥´´μ ´¥¤·Ê¦¥¸É¢¥´´Ò° ¨´É¥·Ë¥°¸ ¶μ²Ó§μ¢ É¥²Ö ±
WLCG. �μÔÉμ³Ê μ¤´μ° ¨§ £² ¢´ÒÌ Í¥²¥° ¤ ´´μ° · ¡μÉÒ ¡Ò²μ μ¡¥¸¶¥Î¨ÉÓ ¡μ-
²¥¥ Ê¤μ¡´Ò¥ ¸·¥¤¸É¢  ¤²Ö ¶μ²Ó§μ¢ É¥²Ö ¢ Ëμ·³ É Ì Ê¦¥ ¨§¢¥¸É´ÒÌ ¸μ¢·¥³¥´-
´ÒÌ £· Ë¨Î¥¸±¨Ì ¸·¥¤¸É¢ μ¶¥·¨·μ¢ ´¨Ö ¤ ´´Ò³¨ ¨ § ¤ Î ³¨, ¢ Î ¸É´μ¸É¨ ¸
¨¸¶μ²Ó§μ¢ ´¨¥³ ¸·¥¤¸É¢ WEB-¤μ¸ÉÊ¶  ± ¶·μ£· ³³´μ³Ê μ¡¥¸¶¥Î¥´¨Õ WLCG.
� ¤μ μÉ³¥É¨ÉÓ, ÎÉμ ¶μ¤μ¡´ Ö ¶·μ¡²¥³  ·¥Ï ¥É¸Ö ¤²Ö Î ¸É´ÒÌ § ¤ Î, ± ±, ´ -
¶·¨³¥·, ¶·μ£· ³³  AtCom (Atlas Commander) ¸¶¥Í¨ ²¨§¨·μ¢ ² ¸Ó ¸Ê£Ê¡μ ¤²Ö
· ¡μÉÒ ¸ ¶ ±¥É ³¨ ¶·μ£· ³³ Ô±¸¶¥·¨³¥´É  ATLAS [4].

1. ‚‚…„…�ˆ… ‚ WLCG. ’…�Œˆ��‹�ƒˆŸ ˆ �‘��‚�›… ‘‚…„…�ˆŸ

SE (Storage Elements) Å ¢ÒÎ¨¸²¨É¥²Ó´Ò¥ ¸·¥¤¸É¢  ¤²Ö Ì· ´¥´¨Ö ¤ ´´ÒÌ,
CE (Computing Elements) Å ¢ÒÎ¨¸²¨É¥²Ó´Ò¥ ¸·¥¤¸É¢  ¤²Ö μ¡· ¡μÉ±¨ ¤ ´´ÒÌ,
WMS (Workload Management System) Å ¢ÒÎ¨¸²¨É¥²Ó´Ò¥ ¸·¥¤¸É¢  ¤²Ö ¶·¨¥³ 
¨ · ¸¶·¥¤¥²¥´¨Ö § ¤ Î ¶μ²Ó§μ¢ É¥²Ö ¨ ±μ´É·μ²Ö §  ¨Ì ¢Ò¶μ²´¥´¨¥³.

VOMS (Virtual Organization Management Service) Å ¸¨¸É¥³  μ·£ ´¨§ -
Í¨¨ ¶μ²Ó§μ¢ É¥²¥° WLCG ¢ É¥³ É¨Î¥¸±¨¥ £·Ê¶¶Ò (¢¨·ÉÊ ²Ó´Ò¥ μ·£ ´¨§ -
Í¨¨) ¨ · ¸¶·¥¤¥²¥´¨Ö ¢ÒÎ¨¸²¨É¥²Ó´ÒÌ ·¥¸Ê·¸μ¢ (±¢μÉ) ¤²Ö ¸Î¥É  § ¤ Î ¨
μ¡Ñ¥³μ¢ ¤ ´´ÒÌ. ”Ê´±Í¨¨ VOMS ¢Ò¶μ²´ÖÕÉ¸Ö VOMS-¸¥·¢¥· ³¨, ¶·¨Î¥³
μ¤¨´ VOMS-¸¥·¢¥· ³μ¦¥É μ¡¸²Ê¦¨¢ ÉÓ ´¥¸±μ²Ó±μ ¢¨·ÉÊ ²Ó´ÒÌ μ·£ ´¨§ Í¨°
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¨ μ¤´  ¢¨·ÉÊ ²Ó´ Ö μ·£ ´¨§ Í¨Ö ³μ¦¥É μ¡¸²Ê¦¨¢ ÉÓ¸Ö ´¥¸±μ²Ó±¨³¨ VOMS-
¸¥·¢¥· ³¨. �·¨³¥·Ò ´ §¢ ´¨° ¢¨·ÉÊ ²Ó´ÒÌ μ·£ ´¨§ Í¨°: dteam Å ¤²Ö · §· -
¡μÉÎ¨±μ¢ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö WLCG; alice, atlas, cms Å ¤²Ö ¶μ²Ó§μ-
¢ É¥²¥° Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ £·Ê¶¶.

gLite Å ¶·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ ¶·μ³¥¦ÊÉμÎ´μ£μ ¸²μÖ (Middleware),
μ¡¥¸¶¥Î¨¢ ÕÐ¥¥ ¢§ ¨³μ¤¥°¸É¢¨¥ (¨´É¥·Ë¥°¸) ¶μ²Ó§μ¢ É¥²Ö ¸ WLCG.

UI-³ Ï¨´  Å ±μ³¶ÓÕÉ¥·, μ¡¥¸¶¥Î¨¢ ÕÐ¨° ¤μ¸ÉÊ¶ (User Interface) ±
¸·¥¤¸É¢ ³ gLite.

ƒ·¨¤-¸¥·É¨Ë¨± É Å ®¢Ìμ¤´μ° ¡¨²¥É¯ ¶μ²Ó§μ¢ É¥²Ö ¢ WLCG, ±μÉμ·Ò°,
¸ μ¤´μ° ¸Éμ·μ´Ò, μ¤´μ§´ Î´μ ¨¤¥´É¨Ë¨Í¨·Ê¥É ¶μ²Ó§μ¢ É¥²Ö,   ¸ ¤·Ê£μ° Å
μ¡¥¸¶¥Î¨¢ ¥É ¡¥§μ¶ ¸´μ¸ÉÓ WLCG μÉ ´¥¸ ´±Í¨μ´¨·μ¢ ´´μ£μ ¤μ¸ÉÊ¶ . ƒ·¨¤-
¸¥·É¨Ë¨± É ¨³¥¥É ¤¢  Ëμ·³ É : pem-Ëμ·³ É ¤²Ö ¶·¨³¥´¥´¨Ö ¢ £·¨¤-¸·¥¤¥ ¨
Ëμ·³ É pk12 ¤²Ö ¶·¨³¥´¥´¨Ö ¢ ¸É ´¤ ·É´ÒÌ WEB-¡· Ê§¥· Ì, ¢ Î ¸É´μ¸É¨ ¤²Ö
±μ´É·μ²Ö ¤μ¸ÉÊ¶  ± ¤μ±Ê³¥´É Í¨¨ ¨ ¸¥·¢¨¸ ³ ¢ –…��. �¡μÕ¤´ Ö ±μ´¢¥·É Í¨Ö
Ëμ·³ Éμ¢ ¢Ò¶μ²´Ö¥É¸Ö ¶·μÍ¥¤Ê·μ° openssl (§ ³¥É¨³, ÎÉμ Ëμ·³ É pk12 ¶·¨-
³¥´Ö¥É¸Ö ¢ –…�� ¤²Ö μ¡²¥£Î¥´¨Ö ¶·μÍ¥¤Ê·Ò £¥´¥· Í¨¨ £·¨¤-¸¥·É¨Ë¨± Éμ¢).
‡ ¶·μÏ¥´´Ò° ¶μ²Ó§μ¢ É¥²¥³ £·¨¤-¸¥·É¨Ë¨± É ¢Ò¤ ¥É¸Ö (¶μ¤¶¨¸Ò¢ ¥É¸Ö) ¸·μ-
±μ³ ´  μ¤¨´ £μ¤ Í¥´É· ²¨§μ¢ ´´μ° ¸²Ê¦¡μ° CA (Certiˇcate Authority) ¸ ¶μ¤-
É¢¥·¦¤¥´¨¥³ ²μ± ²Ó´μ° ¸²Ê¦¡μ° RA (Registration Authority). ‘¥·É¨Ë¨± É
¸μ¤¥·¦¨É ¢ ¦´Ò°  É·¨¡ÊÉ ¥£μ ¢² ¤¥²ÓÍ  Å ¥£μ ¨³Ö ¢ Ëμ·³ É¥ SN (Subject
Name). �·¨³¥· SN ¢ Ëμ·³ É¥, ¶·¨´ÖÉμ³ ¢ RDIG:

/C=RU/O=RDIG/OU=users/OU=jinr.ru/CN=Victor Galaktionov.
„²Ö ´¥¶μ¸·¥¤¸É¢¥´´μ£μ ¢Ò¶μ²´¥´¨Ö μ¶¥· Í¨° ¸ ¤ ´´Ò³¨ ¨ § ¤ Î ³¨ ¢

WLCG ¨¸¶μ²Ó§Ê¥É¸Ö proxy-¸¥·É¨Ë¨± É, £¥´¥·¨·Ê¥³Ò° ¸ ³¨³ ¶μ²Ó§μ¢ É¥²¥³
¨ ¨³¥ÕÐ¨° μ£· ´¨Î¥´´Ò° ¸·μ± (´¥¸±μ²Ó±μ Î ¸μ¢) ¤¥°¸É¢¨Ö. Proxy-¸¥·É¨Ë¨-
± É ¸μ¶·μ¢μ¦¤ ¥É § ¤ Î¨ ¨ ¤ ´´Ò¥ ¶μ²Ó§μ¢ É¥²Ö ¢ WLCG ¨ μ¶·¥¤¥²Ö¥É ¶·¨-
´ ¤²¥¦´μ¸ÉÓ ¥£μ ± ¢¨·ÉÊ ²Ó´μ° μ·£ ´¨§ Í¨¨ ¨, ¸μμÉ¢¥É¸É¢¥´´μ, ¶· ¢  ¤μ¸ÉÊ¶ 
± ·¥¸Ê·¸ ³ £·¨¤ . Š ± ¶· ¢¨²μ, £¥´¥· Í¨Ö proxy-¸¥·É¨Ë¨± É  Ö¢²Ö¥É¸Ö ´ -
Î ²Ó´μ° ¶·μÍ¥¤Ê·μ° ¢Ìμ¦¤¥´¨Ö ¢ WLCG ¨ ¢Ò¶μ²´Ö¥É¸Ö ´  UI-³ Ï¨´¥ ±μ-
³ ´¤ ³¨ É¨¶  grid-proxy-init, voms-proxy-init, glite-voms-proxy-init.

LFC (LCG File ‘atalogue) Å ± É ²μ£ · §³¥Ð¥´´ÒÌ ¢ SE Ë °²μ¢. LFC ¤²Ö
± ¦¤μ° ¢¨·ÉÊ ²Ó´μ° μ·£ ´¨§ Í¨¨ μ¡¸²Ê¦¨¢ ¥É¸Ö μÉ¤¥²Ó´Ò³ LFC-¸¥·¢¥·μ³
(Í¥´É· ²¨§μ¢ ´´Ò³ ¨²¨ ²μ± ²Ó´Ò³). �¥±μÉμ·Ò¥ ¢¨·ÉÊ ²Ó´Ò¥ μ·£ ´¨§ Í¨¨
³μ£ÊÉ ¨³¥ÉÓ ´¥¸±μ²Ó±μ LFC-¸¥·¢¥·μ¢. �μ ÔÉμ° ¶·¨Î¨´¥ ¨³Ö LFC-¸¥·¢¥·  ´ 
UI-³ Ï¨´¥ ¤μ²¦´μ § ¤ ¢ ÉÓ¸Ö ¸ ³¨³ ¶μ²Ó§μ¢ É¥²¥³ ¢ ¶¥·¥³¥´´μ° LFC HOST.

JDL (Job Deˇnition Language) Å Ö§Ò± μ¶¨¸ ´¨Ö § ¤ Î¨ ¤²Ö WLCG. Cμ-
¤¥·¦¨É É·¥¡μ¢ ´¨Ö § ¤ Î¨ ¤²Ö ¢Ò¡μ·  ¶μÉ¥´Í¨ ²Ó´μ£μ CE ¤²Ö ¥¥ ¸Î¥É , ¶¥·¥-
Î¥´Ó ¶·μ£· ³³ ¨ ¤ ´´ÒÌ § ¤ Î¨ [3].

GUID (Grid Unique IDentiˇer) Å £¥´¥·¨·Ê¥³μ¥ Ê´¨± ²Ó´μ¥ ¨³Ö Ë °² ,
· ¸¶μ²μ¦¥´´μ£μ ¢ SE. “´¨± ²Ó´μ¸ÉÓ ¨³¥´¨ μ¡¥¸¶¥Î¨¢ ¥É¸Ö 40-§´ Î´Ò³ hash-
±μ¤μ³ ¢ ¨¤¥´É¨Ë¨± Éμ·¥ ¨³¥´¨, ÎÉμ ¶μ ¶μ´ÖÉ´Ò³ ¶·¨Î¨´ ³ § É·Ê¤´Ö¥É ¥£μ
¨¸¶μ²Ó§μ¢ ´¨¥.
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LFN (Logical File Name) Å ²μ£¨Î¥¸±μ¥ ¨³Ö Ë °² , ±μÉμ·μ¥ ¨³¥¥É ¶·μ-
¸ÉÊÕ ¨¥· ·Ì¨Î¥¸±ÊÕ ¸É·Ê±ÉÊ·Ê, ¶·¨³¥´Ö¥³ÊÕ ¢ μ¶¥· Í¨μ´´ÒÌ ¸¨¸É¥³ Ì Å
Í¥¶μÎ±Ê ¤¨·¥±Éμ·¨° ¨ ¶·μ¸Éμ£μ ¨¤¥´É¨Ë¨± Éμ· , ´ §´ Î ¥³μ£μ ¸ ³¨³ ¶μ²Ó-
§μ¢ É¥²¥³.

‘ÊÐ¥¸É¢ÊÕÉ ¨ ¤·Ê£¨¥ ´ §¢ ´¨Ö Ë °²μ¢: SURL (Storage URL) ¨ TURL
(Transport URL), ¢ Éμ° ¨²¨ ¨´μ° ¸É¥¶¥´¨ μÉ· ¦ ÕÐ¨¥ ³¥¸Éμ´ Ìμ¦¤¥´¨¥
Ë °²  ¨ ¸·¥¤¸É¢ ¤μ¸ÉÊ¶  ± ´¥³Ê, alias Å  ²ÓÉ¥·´ É¨¢´μ¥ ²μ£¨Î¥¸±μ¥ ¨³Ö
Ë °² , replica Å ±μ¶¨Ö (·¥¶²¨± ) Ë °² . �¥¶²¨±¨ Ë °²μ¢ ¤μ²¦´Ò · §³¥-
Ð ÉÓ¸Ö ´  · §´ÒÌ SE.

„ ²¥¥ ¡Ê¤ÊÉ μ¶¨¸ ´Ò ´¥±μÉμ·Ò¥ ¸É ´¤ ·É´Ò¥ É¥Ì´μ²μ£¨Î¥¸±¨¥ ¶·¨¥³Ò
¤²Ö Ê¶· ¢²¥´¨Ö § ¤ Î ³¨ ¨ ¤ ´´Ò³¨ ¢ WLCG, ±μÉμ·Ò¥ ¶μ²μ¦¥´Ò ¢ μ¸´μ¢Ê
¶·¨ ¶·μ¥±É¨·μ¢ ´¨¨ ¨ ¶·μ£· ³³¨·μ¢ ´¨¨ GridCom.

1.1. Job Management. “¶· ¢²¥´¨¥ § ¤ Î ³¨. � ¡μÉ  ¸ § ¤ Î ³¨ ¢ WLCG
¢Ò¶μ²´Ö¥É¸Ö ¢ ´¥¸±μ²Ó±μ ÔÉ ¶μ¢.

�μ¤£μÉμ¢±  § ¤ Î¨ § ±²ÕÎ ¥É¸Ö ¢ ¥¥ μ¶¨¸ ´¨¨ ´  Ö§Ò±¥ JDL ¢ É¥±¸Éμ¢μ³
Ë °²¥, ± ± ¶· ¢¨²μ, ¸ · ¸Ï¨·¥´¨¥³ ¨³¥´¨ .jdl. 	Éμ μ¶¨¸ ´¨¥ ¸μ¤¥·¦¨É
μ¸´μ¢´Ò¥ ¶ · ³¥É·Ò § ¤ Î¨:

• É¨¶ § ¤ Î¨;
• ´ §¢ ´¨¥ ¨¸¶μ²´¨É¥²Ó´μ£μ ³μ¤Ê²Ö;
• ¶¥·¥Î¥´Ó Ë °²μ¢ ¸ ¶·μ£· ³³ ³¨, ±μÉμ·Ò¥ ¸μ¸É ¢ÖÉ ¶¥·¥¤ ¢ ¥³Ò° ¢ £·¨¤

¶ ±¥É;
• ¶¥·¥Î¥´Ó Ë °²μ¢ ¸ ¤ ´´Ò³¨, ±μÉμ·Ò¥ ¡Ê¤ÊÉ ¶¥·¥¤ ¢ ÉÓ¸Ö ¢ £·¨¤ ¢ ¶ ±¥É¥

(StdInput, InputSandbox);
• ¶¥·¥Î¥´Ó Ë °²μ¢ ¤²Ö ·¥§Ê²ÓÉ Éμ¢ ¸Î¥É  § ¤ Î¨ (StdOutput, StdError,

OutputSandbox);
• ¶¥·¥Î¥´Ó £·¨¤-Ë °²μ¢, ´¥μ¡Ìμ¤¨³ÒÌ § ¤ Î¥ ¤²Ö μ¡· ¡μÉ±¨ ¤ ´´ÒÌ ¨

· §³¥Ð¥´¨Ö ·¥§Ê²ÓÉ Éμ¢ μ¡· ¡μÉ±¨ (InputData ¨ OutputData);
• ¤·Ê£¨¥ É·¥¡μ¢ ´¨Ö § ¤ Î¨ ¤²Ö ¢Ò¡μ·  ¶μ¤Ìμ¤ÖÐ¥£μ ¤²Ö ¸Î¥É  CE.
‚ ¶·¨²μ¦¥´¨¨ 1 ¶·¨¢¥¤¥´Ò ¶·¨³¥·Ò jdl-Ë °²μ¢.
‡ ¶Ê¸± § ¤ Î¨ ¨ ±μ´É·μ²Ó ¥¥ ¸μ¸ÉμÖ´¨Ö ¢Ò¶μ²´Ö¥É¸Ö ¶μ²Ó§μ¢ É¥²¥³ ¢

·¥¦¨³¥ CLI ´  UI-³ Ï¨´¥.
‡ ¶Ê¸± § ¤ Î¨: glite-wms-job-submit Äa <jdl-Ë °²>.
‡ ¤ Î  ¶¥·¥¤ ¥É¸Ö ¢ WMS, ¨ ¶μ¸²¥ Ê¸¶¥Ï´μ£μ ¸¨´É ±¸¨Î¥¸±μ£μ ¨ ¸μ-

¤¥·¦ É¥²Ó´μ£μ  ´ ²¨§  jdl-Ë °²  ¶μ²Ó§μ¢ É¥²Ó ¶μ²ÊÎ ¥É ¸²¥¤ÊÕÐ¥¥ ¸μμ¡Ð¥-
´¨¥: Connecting to the service https://lcgwms01.jinr.ru:7443/glite wms wmproxy
server, ¸ ¨³¥´¥³ WMS-¸¥·¢¥· , ¶·¨´Ö¢Ï¥£μ § ¤ ÎÊ,   É ±¦¥ ¨¤¥´É¨Ë¨± Éμ·
§ ¤ Î¨ jobID É¨¶  https://lcglb11.jinr.ru:9000/HdG Pv8WwtVoVo0HyBK0pA.

‡ ¶·μ¸ ¸μ¸ÉμÖ´¨Ö ¶¥·¥¤ ´´μ° § ¤ Î¨ ¢Ò¶μ²´Ö¥É¸Ö ±μ³ ´¤μ°

glite-wms-job-status <jobID>.

�¥·¥Î¥´Ó ¢μ§³μ¦´ÒÌ ¸μ¸ÉμÖ´¨° § ¤ Î¨ ¶·¨¢¥¤¥´ ¢ ¶·¨²μ¦¥´¨¨ 3.
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�·¨ ¶μÖ¢²¥´¨¨ ¸É ÉÊ¸  § ¤ Î¨ É¨¶  Done (Done (Success) ¨²¨ Done
(Failed)) ³μ¦´μ § É·¥¡μ¢ ÉÓ ´  UI-³ Ï¨´Ê ·¥§Ê²ÓÉ ÉÒ ¸Î¥É , μ¶¨¸ ´´Ò¥ JDL-
¶ · ³¥É· ³¨ StdError ¨ StdOut:

glite-wms-job-output <jobID> ¨²¨
glite-wms-job-output Ädir <dir name> <jobID>.

‚ ¸²ÊÎ ¥ Ê¸¶¥Ï´μ£μ ¢Ò¶μ²´¥´¨Ö ±μ³ ´¤Ò ¶μ²ÊÎ ¥³ ¸μμ¡Ð¥´¨¥ ¸ Ê± § -
´¨¥³ · §³¥Ð¥´¨Ö ·¥§Ê²ÓÉ Éμ¢ ´  UI-³ Ï¨´¥:

Output sandbox ˇles for the job:
https://lcglb11.jinr.ru:9000/HdG Pv8WwtVoVo0HyBK0pA
have been successfully retrieved and stored in the directory:
/afs/jinr.ru/user/g/gvv/glite31/gvv HdG Pv8WwtVoVo0HyBK0pA.

�¥§Ê²ÓÉ ÉÒ ¸Î¥É  § ¶¨¸Ò¢ ÕÉ¸Ö ´  UI-³ Ï¨´¥ ¢ Ê¸É ´μ¢²¥´´μ° UI-±μ´Ë¨-
£Ê· Éμ·μ³ ¤¨·¥±Éμ·¨¨ (¶¥·¢Ò° ¢ ·¨ ´É) ²¨¡μ ¢ Ê± § ´´μ° ¶μ²Ó§μ¢ É¥²¥³ ±μ-
³ ´¤¥ ¤¨·¥±Éμ·¨¨ (¢Éμ·μ° ¢ ·¨ ´É). �μ¸²¥ ÔÉμ£μ § ¤ Î  ¶·¨´¨³ ¥É ¸μ¸ÉμÖ´¨¥
Cleared.

1.2. Data Management. “¶· ¢²¥´¨¥ ¤ ´´Ò³¨. ‚ WLCG ¨¸¶μ²Ó§ÊÕÉ¸Ö
´¥¸±μ²Ó±μ É¨¶μ¢ μ¶¥· Í¨° ¸ Ë °² ³¨.

• Œ ¸¸μ¢ Ö ¶¥·¥¸Ò²±  ¤ ´´ÒÌ ¶·¨³¥´Ö¥É¸Ö ¸¶¥Í¨ ²Ó´Ò³¨ Ê¶μ²´μ³μÎ¥´-
´Ò³¨  ¤³¨´¨¸É· Éμ· ³¨ ¤²Ö ¶¥·¥³¥Ð¥´¨Ö ¡μ²ÓÏ¨Ì μ¡Ñ¥³μ¢ ¤ ´´ÒÌ ³¥¦¤Ê
μ¸´μ¢´Ò³¨ Ì· ´¨²¨Ð ³¨ ¤ ´´ÒÌ, ´ ¶·¨³¥·, ³¥¦¤Ê Tier0 ¨ Tier2. 	É  § ¤ Î 
¢Ò¶μ²´Ö¥É¸Ö ¸¥·¢¨¸μ³ FTS (File Transfer Service).

• �μ²Ó§μ¢ É¥²Ó¸±¨° Ê·μ¢¥´Ó · ¡μÉÒ ¸ Ë °² ³¨. 	É¨ μ¶¥· Í¨¨ ¢Ò¶μ²´Ö-
ÕÉ¸Ö ¤¢Ê³Ö £·Ê¶¶ ³¨ ±μ³ ´¤: lfc-* ¤²Ö · ¡μÉÒ ¸ LFC-± É ²μ£μ³ ¨ LCG Data
Management Tools (lcg util) ¤²Ö ´¥¶μ¸·¥¤¸É¢¥´´ÒÌ μ¶¥· Í¨° ¸ Ë °² ³¨ (§ -
¢¥¤¥´¨¥, ±μ¶¨·μ¢ ´¨¥, Ê¤ ²¥´¨¥ ¨ ¤·.). ‚ ¶·¨²μ¦¥´¨¨ 4 ´ Ìμ¤¨É¸Ö ¶¥·¥Î¥´Ó
μ¸´μ¢´ÒÌ μ¶· Í¨° ÔÉμ£μ Ê·μ¢´Ö.

• ‘¶¥Í¨ ²Ó´Ò° (´¨¦´¨° Ê·μ¢¥´Ó) · ¡μÉÒ ¸ Ë °² ³¨: GSIFTP
(edg-gridftp-* ¨ globus-url-copy).

1.3. �¶¥· Í¨¨ ¸ Ë °² ³¨ ¶μ²Ó§μ¢ É¥²Ó¸±μ£μ Ê·μ¢´Ö. Upload Å ±μ¶¨·μ-
¢ ´¨¥ Ë °²  ¨§ ²μ± ²Ó´μ° UI-³ Ï¨´Ò ´  SE ¢ WLCG ¨ ¢±²ÕÎ¥´¨¥ ¥£μ ¨³¥´¨
¢ LFN-Ëμ·³ É¥ ¢ LFC-± É ²μ£. �¡Ö§ É¥²Ó´Ò¥ ¶ · ³¥É·Ò ±μ³ ´¤Ò Å ´ §¢ ´¨¥
¢¨·ÉÊ ²Ó´μ° μ·£ ´¨§ Í¨¨ (¤²Ö ¶· ¢¨²Ó´μ£μ ¢Ò¡μ·  LFC-± É ²μ£ ) ¨ ¨³Ö ²μ-
± ²Ó´μ£μ Ë °²  ¢ UI-³ Ï¨´¥. �¸É ²Ó´Ò¥  É·¨¡ÊÉÒ £·¨¤-Ë °² 
(SE ¨ LFN-¨³Ö Ë °² ) Ê¸É ´ ¢²¨¢ ÕÉ¸Ö  ¢Éμ³ É¨Î¥¸±¨ (¶μ Ê³μ²Î ´¨Õ) ²¨¡μ
³μ£ÊÉ ¡ÒÉÓ μ¶·¥¤¥²¥´Ò ¶μ²Ó§μ¢ É¥²¥³. ‚ ²Õ¡ÒÌ μ¶¥· Í¨ÖÌ ¸ LFC-± É ²μ£μ³
¤μ²¦´μ ¡ÒÉÓ Ê¸É ´μ¢²¥´μ §´ Î¥´¨¥ ¶¥·¥³¥´´μ° LFC HOST.

�·¨³¥·Ò:

lcg-cr --vo dteam file:/home/doe/file1
lcg-cr --vo dteam -d lxb0710.cern.ch file:/home/doe/file1
lcg-cr --vo dteam -d lxb0710.cern.ch -l lfn:my{\_}alias1
file:/home/doe/file1
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�μ¸²¥ Ê¸¶¥Ï´μ£μ § ¢¥·Ï¥´¨Ö ±μ¶¨·μ¢ ´¨Ö Ë °²  ¢Ò¤ ¥É¸Ö ¸μμ¡Ð¥´¨¥ μ
¶·¨¸¢μ¥´¨¨ ¥³Ê ¨³¥´¨ ¢ Ëμ·³ É¥ GUID É¨¶ 

guid:baddb707-0cb5-4d9a-8141-a046659d243b

Download Å ±μ¶¨·μ¢ ´¨¥ Ë °²  ¨§ Ì· ´¨²¨Ð  SE ¢ ²μ± ²Ó´ÊÕ ´  UI-
³ Ï¨´¥ Ë °²μ¢ÊÕ ¸¨¸É¥³Ê.

�·¨³¥·Ò:

lcg-cp --vo dteam -t 100 -v lfn:/grid/dteam/doe/myfile file:/tmp/
myfile

‚ ¶·¨²μ¦¥´¨¨ 4 ´ Ìμ¤¨É¸Ö ¶¥·¥Î¥´Ó μ¸´μ¢´ÒÌ μ¶¥· Í¨° ¶μ²Ó§μ¢ É¥²Ó-
¸±μ£μ Ê·μ¢´Ö. � ¨¡μ²¥¥ Î ¸Éμ ¨¸¶μ²Ó§Ê¥³Ò¥ μ¶¥· Í¨¨ ¸ Ë °² ³¨ (±·μ³¥
¢ÒÏ¥μ¶¨¸ ´´ÒÌ):

• lfc-ls Å ¶·μ¸³μÉ· LFC-± É ²μ£ ;
• lfc-mkdir Å ¸μ§¤ ´¨¥ ¤¨·¥±Éμ·¨¨ ¢ LFC;
• lfc-rename Å ¶¥·¥¨³¥´μ¢ ´¨¥ ¤¨·¥±Éμ·¨° ¨ Ë °²μ¢;
• lfc-chmod Å ¨§³¥´¥´¨¥ ¤μ¸ÉÊ¶  ± Ë °²Ê ¨²¨ ¤¨·¥±Éμ·¨¨;
• lcg-rep Å ¸μ§¤ ´¨¥ ±μ¶¨¨ (·¥¶²¨±¨) Ë °² ;
• lcg-lr Å ¶·μ¸³μÉ· ¸¶¨¸±  ·¥¶²¨± Ë °² ;
• lcg-aa Å ¸μ§¤ ´¨¥  ²ÓÉ¥·´ É¨¢´μ£μ ²μ£¨Î¥¸±μ£μ ¨³¥´¨ Ë °²  ( ²ÓÖ¸ );
• lcg-la Å ¶·μ¸³μÉ· ¸¶¨¸±   ²ÓÖ¸μ¢.

2. JAVA-’…•��‹�ƒˆˆ, ��ˆŒ…�Ÿ…Œ›… ‚ GridCom

�·μ£· ³³Ò ¶ ±¥É  GridCom ´ ¶¨¸ ´Ò ´  Ö§Ò±¥ Java [7], ¢±²ÕÎ ÕÉ ¢
¸¥¡Ö ¶· ±É¨Î¥¸±¨ ¢¸¥ ¥£μ É¥Ì´μ²μ£¨Î¥¸±¨¥ ¢μ§³μ¦´μ¸É¨ ¨ μ¡¥¸¶¥Î¨¢ ÕÉ ³´μ-
£μ¶² ÉËμ·³¥´´μ¸ÉÓ ¨Ì ¶·¨³¥´¥´¨Ö.

Java- ¶¶²¥ÉÒ. Java- ¶¶²¥ÉÒ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¤²Ö ¢Ò¶μ²´¥´¨Ö Java-¶·μ£-
· ³³ ¢ ¡μ²ÓÏ¨´¸É¢¥ ¸É ´¤ ·É´ÒÌ WEB-¶·¨²μ¦¥´¨° Å ¡· Ê§¥·μ¢. “¸É ´μ¢± 
¶μ¤¤¥·¦±¨ Java-¶·μ£· ³³ ¢ ¡· Ê§¥· Ì JRE (Java Runtime Environment) ¢Ò¶μ²-
´Ö¥É¸Ö ¶μÎÉ¨  ¢Éμ³ É¨Î¥¸±¨. � ²¨Î¨¥ ¦¥ ¶ ±¥É  JDK (Java Development Kit),
¢±²ÕÎ ÕÐ¥£μ JRE, ¶· ±É¨Î¥¸±¨ Ö¢²Ö¥É¸Ö μ¡Ö§ É¥²Ó´Ò³ ¢ ¢ÒÎ¨¸²¨É¥²Ó´ÒÌ ¸¨-
¸É¥³ Ì μ¡Ð¥£μ ¶μ²Ó§μ¢ ´¨Ö. ‚Ò§μ¢ ¨ § £·Ê§±   ¶¶²¥Éμ¢ ´  ¶¥·¸μ´ ²Ó´μ° ³ -
Ï¨´¥ ¶μ²Ó§μ¢ É¥²Ö ¢Ò¶μ²´ÖÕÉ¸Ö ¡· Ê§¥· ³¨ ¸É ´¤ ·É´Ò³¨ ¸·¥¤¸É¢ ³¨ Ö§Ò± 
HTML. ‘·¥¤¸É¢  ¶·μ£· ³³¨·μ¢ ´¨Ö ¢ Java (±² ¸¸Ò JApplet ¨ ¨´É¥·Ë¥°¸
ActionListener) μ¡¥¸¶¥Î¨¢ ÕÉ ¶μ¤£μÉμ¢±Ê ¶·μ£· ³³ É ±μ£μ É¨¶ . ˆ¸¶μ²Ó§μ-
¢ ´¨¥  ¶¶²¥Éμ¢ μÉ±·Ò¢ ¥É ¤μ¸ÉÊ¶ ¶μ²Ó§μ¢ É¥²Õ ¨ μ¡¥¸¶¥Î¨¢ ¥É ¢Ò¶μ²´¥´¨¥
¶·μ£· ³³ ¶· ±É¨Î¥¸±¨ ²Õ¡μ° ¸²μ¦´μ¸É¨ Î¥·¥§ ¸É ´¤ ·É´Ò° WEB-¨´É¥·Ë¥°¸.
�·¨³¥· ¢Ò§μ¢  Java- ¶¶²¥É  ¤²Ö GridCom:

<applet code="appletGridCom.class" archive="GridCom.jar,
mysql.jar" width=450
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height=40>
<param Name="Log" value="0" >
<param Name="CERN" value="/C=CH/O=CERN/OU=GRID/CN=

Rod Walker" >
<param Name="RDIG" value="/C=RU/O=RDIG/OU=users/OU=jinr.ru/

CN=Ivan Petrov" >
</applet>

�μ²Ó§μ¢ É¥²Ó § ¤ ¥É ¡· Ê§¥·Ê ¢¸¥£μ ²¨ÏÓ § ¤ ´¨¥ ´  § £·Ê§±Ê HTML-¸É· ´¨ÍÒ
¸ ±μ¤ ³¨ ¢Ò§μ¢   ¶¶²¥É :
http://wwwinfo.jinr.ru/∼gvv/GridCom

JDBC. Šμ³¶μ´¥´É JDBC (Java Database Connectivity) ¸ μ¡Ñ¥±É ³¨/±² ¸-
¸ ³¨ ¡¨¡²¨μÉ¥±¨ java.sql.* μ¡¥¸¶¥Î¨¢ ¥É · ¡μÉÊ ¸μ ¸É ´¤ ·É´Ò³¨ ·¥²ÖÍ¨μ´-
´Ò³¨ ¡ § ³¨ ¤ ´´ÒÌ, ¨¸¶μ²Ó§ÊÖ ¸É ´¤ ·É´Ò¥ ¸Ì¥³Ò ¶μ¤±²ÕÎ¥´¨Ö ± ¡ § ³ ¨
¢Ò¶μ²´¥´¨Ö SQL-§ ¶·μ¸μ¢. ‚ ¤ ´´μ° ·¥ ²¨§ Í¨¨ GridCom ¨¸¶μ²Ó§Ê¥É¸Ö ¡ § 
¤ ´´ÒÌ MySQL ¨§ ¸É ´¤ ·É´μ£μ μ¡¥¸¶¥Î¥´¨Ö LINUX-±² ¸É¥·  ‹ˆ’ �ˆŸˆ.
ˆ¸¶μ²Ó§ÊÕÉ¸Ö μ¸´μ¢´Ò¥ SQL Java-±² ¸¸Ò ¨ ¨Ì ³¥Éμ¤Ò (ËÊ´±Í¨¨): Connec-
tion (³¥Éμ¤Ò getConnection(), createStatement(), close()), Statement (³¥Éμ¤Ò
executeQuery(), getStatement(), executeUpdate(), getResultSet(), close()), Pre-
paredStatement (³¥Éμ¤ prepareStatement()), Resultset (³¥Éμ¤Ò getMetaData(),
getString(), next(), getInt()), ResultSetMetaData (³¥Éμ¤Ò getColumnCount(),
getColumnLabel()).

„²Ö μ¡· ¡μÉ±¨ ´¥ÏÉ É´ÒÌ ¸¨ÉÊ Í¨° ¶·¨ ¢Ò¶μ²´¥´¨¨ SQL-§ ¶·μ¸μ¢ ¨¸-
¶μ²Ó§Ê¥É¸Ö ³¥Ì ´¨§³ ¨¸±²ÕÎ¥´¨° (¶¥·¥Ì¢ É  ¢ ·¨°´ÒÌ ¶·¥·Ò¢ ´¨°): try/catch
¨ SQLException.

‚ GridCom ¨¸¶μ²Ó§ÊÕÉ¸Ö 7 É ¡²¨Í (¤²Ö ¢¸¥Ì ¶μ²Ó§μ¢ É¥²¥°):
gridTasks Å § £μÉμ¢±¨-Ï ¡²μ´Ò § ¤ Î (templates);
gridJobExe Å É ¡²¨Í  § ¶ÊÐ¥´´ÒÌ ´  ¸Î¥É § ¤ Î;
CEstatis Å ¸É É¨¸É¨±  ¨¸¶μ²Ó§μ¢ ´¨Ö CE;
jobData Å É ¡²¨Í  ¢Ò¶μ²´¥´¨Ö μ¶¥· Í¨° ¸ ¤ ´´Ò³¨;
gridRegister Å É ¡²¨Í  § ·¥£¨¸É·¨·μ¢ ´´ÒÌ ¶μ²Ó§μ¢ É¥²¥° GridCom;
gridCMD Å É ¡²¨Í  § ¶·μ¸μ¢ ¨ ·¥§Ê²ÓÉ Éμ¢ UNIX-±μ³ ´¤;
gridJobs Å É ¡²¨Í  § ¤ Î ¸μ ¢¸¥³¨ ¨Ì  É·¨¡ÊÉ ³¨ (¸É ÉÊ¸, jobID, CE ¨ ¤·.).
‚ ± ¦¤μ° ¨§ É ¡²¨Í ¶μ²Ó§μ¢ É¥²Ó GridCom ¨¤¥´É¨Ë¨Í¨·Ê¥É¸Ö ¸ ¥£μ SN-

¨³¥´¥³ ¢ £·¨¤-¸¥·É¨Ë¨± É¥.
ˆ�ˆ Å ¨´¸É·Ê³¥´ÉÒ ¶μ²Ó§μ¢ É¥²Ó¸±μ£μ ¨´É¥·Ë¥°¸ . Š²¨¥´É¸± Ö Î ¸ÉÓ

GridCom μ¡¥¸¶¥Î¨¢ ¥É £· Ë¨Î¥¸±¨° ¨´É¥·Ë¥°¸ ¶μ²Ó§μ¢ É¥²Ö ¸ ¨¸¶μ²´¨É¥²Ó-
´μ° Î ¸ÉÓÕ ¶ ±¥É  ¸μ¢·¥³¥´´Ò³¨ ¸·¥¤¸É¢ ³¨ £· Ë¨±¨ Ö§Ò±  Java ˆ�ˆ-±μ³-
¶μ´¥´Éμ¢ awt ¨ swing (±² ¸¸Ò java.awt.* ¨ javax.swing.* ),   É ±¦¥ ¸·¥¤¸É¢ ³¨
±μ³¶μ´μ¢±¨ £· Ë¨Î¥¸±¨Ì μ¡Ñ¥±Éμ¢.

ˆ�ˆ ¸μ¤¥·¦¨É ´ ¡μ· ¨§μ¡· §¨É¥²Ó´ÒÌ ¸·¥¤¸É¢ É¨¶  μ±μ´, ±´μ¶μ±, ³¥-
Éμ±, ¶μ²¥° ¢¢μ¤ , ¸¶¨¸±μ¢ ¨ ³´μ£¨Ì ¤·Ê£¨Ì μ¡Ñ¥±Éμ¢: JFrame, JPanel, JButton,
JLabel, JTextField, JTextAreaa, JList.
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C·¥¤¸É¢  ±μ³¶μ´μ¢±¨ ˆ�ˆ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¤²Ö · §³¥Ð¥´¨Ö £· Ë¨Î¥¸±¨Ì
±μ³¶μ´¥´É ˆ�ˆ ¢ μ±´ Ì ¨ ¶ ´¥²ÖÌ. � ¨¡μ²¥¥ ¶μ¶Ê²Ö·´Ò¥ ¨§ ´¨Ì BorderLay-
out, CardLayout, BoxLayout, GridLayout.

Œ¥´Õ. ‚ ¦´¥°Ï¥° Î ¸ÉÓÕ £· Ë¨Î¥¸±μ£μ ¨´É¥·Ë¥°¸  ¶μ²Ó§μ¢ É¥²Ö Ö¢²Ö-
¥É¸Ö ¶·¨³¥´¥´¨¥ ¸·¥¤¸É¢ ¢Ò¡μ·  ¤¥°¸É¢¨° Å ³¥´Õ. ‚ GridCom ¨¸¶μ²Ó§ÊÕÉ¸Ö
³¥´Õ ´¥¸±μ²Ó±¨Ì É¨¶μ¢.

• JMenuBar Å ¢¥·Ì´ÖÖ ¶² ´±  ¤²Ö ³¥´Õ ¢ μ±´¥ É¨¶  JFrame ¸ ¶μ¸²¥-
¤ÊÕÐ¨³ ¸μ§¤ ´¨¥³ ´¨¸¶ ¤ ÕÐ¥£μ ³¥´Õ JMenu ¸ ÊÉμÎ´ÖÕÐ¨³¨ Ô²¥³¥´É ³¨
¶μ¤³¥´Õ JMenuItem ¨ JCheckBoxMenuItem.

• popup Å ¢¸¶²Ò¢ ÕÐ¥¥ ³¥´Õ ¸ Ô²¥³¥´É ³¨ ¶μ¤³¥´Õ JMenuItem. �¡-
Ð¥¶·¨´ÖÉμ ¢ £· Ë¨Î¥¸±¨Ì ¸¨¸É¥³ Ì ¢Ò§Ò¢ ÉÓ popup-³¥´Õ ¶· ¢μ° ±² ¢¨Ï¥°
±μ³¶ÓÕÉ¥·´μ° ³ÒÏ¨.

�¡· ¡μÉ±  ¸μ¡ÒÉ¨°. �¥μÉÑ¥³²¥³μ° ¨ ¸ ³μ° ¸²μ¦´μ° Î ¸ÉÓÕ ²Õ¡μ° ¨´-
É¥· ±É¨¢´μ° £· Ë¨Î¥¸±μ° ¸¨¸É¥³Ò Ö¢²Ö¥É¸Ö ·¥ ±Í¨Ö ¶·μ£· ³³ μ¡· ¡μÉÎ¨± 
¸μ¡ÒÉ¨° ´  ¶·¥¤Ê¸³μÉ·¥´´Ò¥ ¨§³¥´¥´¨Ö ¸μ¸ÉμÖ´¨Ö μ¡Ñ¥±Éμ¢ ˆ�ˆ Å ¢Ò-
¡μ· Ô²¥³¥´É  ³¥´Õ, ´ ¦ É¨¥ (±²¨± ´¨¥) £· Ë¨Î¥¸±μ° ±´μ¶±¨ ¨ ¤·. ‚ Java
¶·¥¤Ê¸³μÉ·¥´ ³¥Ì ´¨§³ É ±μ° ·¥ ±Í¨¨ ¨ ´ ¶¨¸ ´¨Ö ¶·μ£· ³³ μ¡· ¡μÉÎ¨± 
¸μ¡ÒÉ¨°:

• ´¥μ¡Ìμ¤¨³μ ¶·¨ ¸μ§¤ ´¨¨ £² ¢´μ£μ £· Ë¨Î¥¸±μ£μ μ¡Ñ¥±É  Å μ±´  É¨¶ 
JFrame Å Ê¸É ´μ¢¨ÉÓ ¢μ§³μ¦´μ¸ÉÓ ¸μ§¤ ´¨Ö ³¥Ì ´¨§³  ·¥ ±Í¨¨ ´  ¨§³¥´¥-
´¨¥ ¸É ÉÊ¸  ¨´É¥· ±É¨¢´μ£μ μ¡Ñ¥±É  ¢ ÔÉμ³ μ±´¥. 	Éμ μ§´ Î ¥É § ¤ ÉÓ É¨¶Ò
®¶·μ¸²ÊÏ¨¢ ´¨Ö¯ ¤²Ö μ¡Ñ¥±Éμ¢ ÔÉμ£μ μ±´ , É. ¥. ±² ¸¸ ¤ ´´μ£μ £· Ë¨Î¥¸±μ£μ
μ¡Ñ¥±É  ¤μ²¦¥´ ´ ¸²¥¤μ¢ ÉÓ (É¥·³¨´ μ¡Ñ¥±É´μ£μ ¶·μ£· ³³¨·μ¢ ´¨Ö) Java-
¨´É¥·Ë¥°¸ μ¡· ¡μÉÎ¨±  ¸μ¡ÒÉ¨°, ´ ¶·¨³¥·:
public class GridCom extends JFrame implements ActionListener, ItemListener

• �·¨ ¸μ§¤ ´¨¨ ±μ´±·¥É´μ£μ £· Ë¨Î¥¸±μ£μ μ¡Ñ¥±É  (±´μ¶±¨ ¨²¨ ³¥´Õ)
§ ¤ ÉÓ É¨¶ ®¶·μ¸²ÊÏ¨¢ ´¨Ö¯, ´ ¶·¨³¥·:

menuItem = new JMenuItem("dteam");
menuVO.add(menuItem);
menuItem.addActionListener(this).

• �μ¤±²ÕÎ¥´¨¥ μ¡· ¡μÉÎ¨±  ¸μ¡ÒÉ¨° ± ±μ´±·¥É´μ³Ê £· Ë¨Î¥¸±μ³Ê μ¡Ñ-
¥±ÉÊ ³μ¦¥É ¢Ò¶μ²´ÖÉÓ¸Ö ¤¢μÖ±μ: ³μ¦´μ ¤μ¡ ¢¨ÉÓ ±μ¤Ò μ¡· ¡μÉ±¨ ¶·¨ ¸μ§¤ -
´¨¨ (μ¶¨¸ ´¨¨) ÔÉμ£μ μ¡Ñ¥±É  ²¨¡μ μ·£ ´¨§μ¢ ÉÓ £·Ê¶¶μ¢ÊÕ μ¡· ¡μÉ±Ê ¸μ¡Ò-
É¨° (¤²Ö £·Ê¶¶Ò μ¡Ñ¥±Éμ¢). …¸É¥¸É¢¥´´μ, μ¡· ¡μÉ±  £·Ê¶¶μ¢ÒÌ ¸μ¡ÒÉ¨° ¡μ²¥¥
¸²μ¦´ , ¶μ¸±μ²Ó±Ê É·¥¡Ê¥É ¨¤¥´É¨Ë¨± Í¨¨ μ¡Ñ¥±É . ‚ ÔÉμ³ ¸²ÊÎ ¥ ¶¨ÏÊÉ¸Ö
¶·μ£· ³³Ò-³¥Éμ¤Ò ¸μ ¸É ´¤ ·É´Ò³¨ ¨³¥´ ³, ±μÉμ·Ò¥, ¸²¥¤ÊÖ ¶· ¢¨²Ê ¶μ-
²¨³μ·Ë¨§³ , § ³¥´ÖÕÉ ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ § £μÉμ¢±¨ ¢ μ¡Ñ¥±É Ì ®¶·μ¸²ÊÏ±¨¯,
Ê± § ´´ÒÌ ± ± ¶ · ³¥É·Ò ´ ¸²¥¤μ¢ ´¨Ö ActionListener, ItemListener ¤²Ö ¸Ê-
¶¥·±² ¸¸  JFrame (¸³. ¶·¨¢¥¤¥´´Ò° ¢ÒÏ¥ ¶·¨³¥·).
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�·¨³¥· ¤²Ö ¶¥·¢μ£μ É¨¶ :

JButton mybtn = new JButton("Do Something");
mybtn.addActionListener(

new ActionListener() {
public void actionPerformed(ActionEvent e) {

doMyAction();
}

}
).

�·¨³¥·Ò ¤²Ö ¢Éμ·μ£μ É¨¶ :

public void actionPerformed(java.awt.event.ActionEvent e) {
String Command = e.getActionCommand();

}
public void itemStateChanged(ItemEvent e) {

JMenuItem source = (JMenuItem)(e.getSource());
}
public boolean action (Event evt, Object what) {
}.

• ‘ÊÐ¥¸É¢ÊÕÉ μÉ¤¥²Ó´Ò¥ ³¥Éμ¤Ò μ¡· ¡μÉÎ¨±μ¢ ¸μ¡ÒÉ¨Ö, μÉ¸²¥¦¨¢ Õ-
Ð¨¥ ¶¥·¥³¥Ð¥´¨¥ ±Ê·¸μ·  ³ÒÏ¨: mouseEnter(), mouseExit(), mouseDown(),
mouseDrag() ¨ ¤·.

• � ¨¡μ²¥¥ ¸²μ¦´μ° Ö¢²Ö¥É¸Ö μ¡· ¡μÉ±  ¸μ¡ÒÉ¨° ¸ μ¡Ñ¥±É ³¨ É¨¶  JTable
¨ JTree (É ¡²¨ÍÒ ¨ £· Ë¨Î¥¸±¨¥ ¨§μ¡· ¦¥´¨Ö ¨¥· ·Ì¨Î¥¸±¨Ì ¸É·Ê±ÉÊ·, É ±¨Ì
± ± Ë °²μ¢ Ö ¸¨¸É¥³ ) ¢ Î ¸É´μ¸É¨ ¤²Ö ¢Ò§μ¢  popup-³¥´Õ ¶· ¢μ° ±² ¢¨Ï¥°
³ÒÏ¨.

• ‚ GridCom ·¥ ²¨§μ¢ ´μ ³´μ¦¥¸É¢μ ¨§ ¶¥·¥Î¨¸²¥´´ÒÌ ¢ÒÏ¥ É¨¶μ¢ μ¡-
· ¡μÉ±¨ ¸μ¡ÒÉ¨° ¨ ¨Ì ±μ³¡¨´ Í¨°.

’ ¡²¨ÍÒ. �·¥¤¸É ¢²¥´¨¥ ¸É·Ê±ÉÊ· ¤ ´´ÒÌ ¢ ¢¨¤¥ É ¡²¨Í JTable ¢Ò¶μ²-
´Ö¥É¸Ö Ê¦¥ Ê¶μ³¨´ ¢Ï¥°¸Ö ¢ÒÏ¥ ¶μ¤¸¨¸É¥³μ° swing (±² ¸¸ ³¨ javax.swing.*).
�¡Ñ¥±ÉÒ É¨¶  JTable μ¡¥¸¶¥Î¨¢ ÕÉ ¸μ§¤ ´¨¥ É ¡²¨Î´ÒÌ ¤ ´´ÒÌ, ¤¨´ ³¨Î¥-
¸±μ¥ ¨Ì ¨§³¥´¥´¨¥ (¤μ¡ ¢²¥´¨¥ ¨ Ê¤ ²¥´¨¥ ¸É·μ± ¨ ¸Éμ²¡Íμ¢), ¢Ò¤¥²¥´¨¥
(μ¤¨´μÎ´ Ö ¨²¨ £·Ê¶¶μ¢ Ö ¸¥²¥±Í¨Ö), · ¸Í¢¥Î¨¢ ´¨¥ Ô²¥³¥´Éμ¢ É ¡²¨ÍÒ, ¶¥-
·¥· ¸¶·¥¤¥²¥´¨¥ ¸Éμ²¡Íμ¢ ¢·ÊÎ´ÊÕ ¸ ¶μ³μÐÓÕ ³ÒÏ¨. ‚ ¦´μ° μ¸μ¡¥´´μ¸ÉÓÕ
μ¡Ñ¥±Éμ¢ ÔÉμ£μ É¨¶  Ö¢²Ö¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ ¶μ¤±²ÕÎ¥´¨Ö μ¡· ¡μÉÎ¨±μ¢ ¸μ-
¡ÒÉ¨° ¸ ¶μ³μÐÓÕ ¢¸¶²Ò¢ ÕÐ¨Ì popup-³¥´Õ. � ¤μ μÉ³¥É¨ÉÓ, ÎÉμ ¸μ§¤ ´¨¥
É ±¨Ì μ¡· ¡μÉÎ¨±μ¢ ¸μ¡ÒÉ¨° ¤²Ö μ¡Ñ¥±Éμ¢ JTable Ö¢²Ö¥É¸Ö ¡μ²¥¥ ¸²μ¦´μ°
¶·μÍ¥¤Ê·μ°, Î¥³ ¤²Ö ¢ÒÏ¥Ê¶μ³Ö´ÊÉÒÌ £· Ë¨Î¥¸±¨Ì ¸·¥¤¸É¢ ˆ�ˆ. ’ ¡²¨ÍÒ
É¨¶  JTable ¶·¨³¥´ÖÕÉ¸Ö ¤²Ö μÉμ¡· ¦¥´¨Ö μ¡Ñ¥±Éμ¢ ¢ ±μ³¶μ´¥´É¥ GridCom
®“¶· ¢²¥´¨¥ § ¤ Î ³¨¯ ¤²Ö ¨´¤¨± Í¨¨ ¸μ¸ÉμÖ´¨Ö § ¤ Î, ÎÉμ μ¸μ¡¥´´μ ¢ ¦´μ
¤²Ö ·¥¦¨³  polling Å ´ ¡²Õ¤¥´¨Ö ¤¨´ ³¨Î¥¸±μ£μ, ¡Ò¸É·μ ³¥´ÖÕÐ¥£μ¸Ö ¸μ-
¸ÉμÖ´¨Ö § ¶ÊÐ¥´´ÒÌ ¢ ¸Î¥É § ¤ Î.
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ˆ¥· ·Ì¨Î¥¸±¨¥ ¸É·Ê±ÉÊ·Ò. ‘μ¢·¥³¥´´ Ö Ë °²μ¢ Ö ¸¨¸É¥³  ¢ μ¡Ð¥-
¶·¨´ÖÉμ³ ¶·¥¤¸É ¢²¥´¨¨ ¨³¥¥É ¨¥· ·Ì¨Î¥¸±ÊÕ ¸É·Ê±ÉÊ·Ê ¸ ´¥μ¶·¥¤¥²¥´´μ°
§ · ´¥¥ £²Ê¡¨´μ° ¢²μ¦¥´¨Ö Ô²¥³¥´Éμ¢. 	²¥³¥´É ³¨ Ö¢²ÖÕÉ¸Ö ¤¨·¥±Éμ·¨¨ ¨
Ë °²Ò. ’ ±¨¥ ¸É·Ê±ÉÊ·Ò Ìμ·μÏμ μ¶¨¸Ò¢ ÕÉ¸Ö μ¡Ñ¥±É ³¨ É¨¶  JTree ¨ ¶·¥¤-
¸É ¢²ÖÕÉ¸Ö ¢ ¢¨¤¥ ¤¥·¥¢ , μÉ¤¥²Ó´Ò¥ Ô²¥³¥´ÉÒ ±μÉμ·μ£μ (¢¥É¢¨) ³μ£ÊÉ ¤¨-
´ ³¨Î¥¸±¨ § ±·Ò¢ ÉÓ¸Ö ¨²¨ μÉ±·Ò¢ ÉÓ¸Ö ´ ¦ É¨¥³ ±´μ¶±¨ ³ÒÏ¨. Š ± ¨ ¤²Ö
É ¡²¨Î´ÒÌ ¤ ´´ÒÌ, ¸μ§¤ ´¨¥ μ¡· ¡μÉÎ¨±μ¢ ¸μ¡ÒÉ¨° ¨ ¢¸¶²Ò¢ ÕÐ¥£μ popup-
³¥´Õ ¤²Ö μ¡Ñ¥±Éμ¢ JTree Ö¢²Ö¥É¸Ö ¤μ¸É ÉμÎ´μ ¸²μ¦´μ° ¶·μÍ¥¤Ê·μ°. 	É¨ μ¡Ñ-
¥±ÉÒ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¢ ±μ³¶μ´¥´É¥ GridCom ®“¶· ¢²¥´¨¥ ¤ ´´Ò³¨¯ ¤²Ö μ¡-
¸²Ê¦¨¢ ´¨Ö LFC-± É ²μ£μ¢ ¢ WLCG ¨ ± É ²μ£μ¢ ²μ± ²Ó´μ° Ë °²μ¢μ° ¸¨-
¸É¥³Ò ´  UI-³ Ï¨´¥.

Thread Å ¶ · ²²¥²Ó´Ò¥ ¶μÉμ±¨. �·μ£· ³³ , ·¥ ²¨§ÊÕÐ Ö Java-¶μÉμ±,
¤μ²¦´  ¡ÒÉÓ ¢Ò¶μ²´¥´  ¢ ¢¨¤¥ ±² ¸¸ , ´ ¸²¥¤ÊÕÐ¥£μ μ¡Ñ¥±É Thread, ²¨¡μ,
¶μ ¶·¨Î¨´¥ § ¶·¥É  ¢ Java ³´μ¦¥¸É¢¥´´μ¸É¨ ´ ¸²¥¤μ¢ ´¨Ö, ·¥ ²¨§μ¢Ò¢ ÉÓ
¸É ´¤ ·É´Ò° Java-¨´É¥·Ë¥°¸ Runnable. �·¨³¥·Ò ¤¥±² · Í¨¨ ¶·μ£· ³³ ¤²Ö
μ·£ ´¨§ Í¨¨ ¶μÉμ±μ¢: class PrimeThread extends Thread; class PrimeRun im-
plements Runnable.

�¡Ñ¥±É É¨¶  Thread ¸μ¤¥·¦¨É ´¥¸±μ²Ó±μ ³¥Éμ¤μ¢ μ·£ ´¨§ Í¨¨ ¨ ¸ÊÐ¥-
¸É¢μ¢ ´¨Ö ¶μÉμ±μ¢: start(), stop(), suspend(), resume(); ·¥£Ê²¨·μ¢ ´¨Ö ¶·¨μ-
·¨É¥Éμ¢: getPriority(), setPriority(). �¤´ ±μ ¢ ¦´¥°Ï¨³ ³¥Éμ¤μ³ ¢Ò¶μ²´¥´¨Ö
¶μÉμ±μ³  ²£μ·¨É³  § ¤ Î¨ ¶μ ¸ÊÐ¥¸É¢Ê Ö¢²Ö¥É¸Ö ³¥Éμ¤ run(). ‘Ì¥³  ¶μ¸É·μ-
¥´¨Ö É ±μ° ¶·μ£· ³³Ò-³¥Éμ¤ :

public void run() {
try {

<±μ¤Ò ¶·μ£· ³³Ò>
sleep(1000);

} catch (InterruptedException e) {}

}.

‚ ¦´ÊÕ ËÊ´±Í¨Õ ¢Ò¶μ²´Ö¥É ³¥Éμ¤ sleep() Å Ê¸É ´μ¢±  ¸¶ÖÐ¥£μ ·¥¦¨³ 
´  § ¤ ´´μ¥ ¢·¥³Ö ¤²Ö É¥±ÊÐ¥£μ ¶μÉμ± .

‚¸Ö ¨¸¶μ²´¨É¥²Ó´ Ö Î ¸ÉÓ GridCom (¸³. ´¨¦¥) ¶μ¸É·μ¥´  ¨³¥´´μ ´  ¢Ò-
¶μ²´¥´¨¨ ¶μ²Ó§μ¢ É¥²Ó¸±¨Ì § ¶·μ¸μ¢ ¢ ·¥¦¨³¥ ¶μÉμ±μ¢. ‚¸¥£μ μ·£ ´¨§μ¢ ´μ
¤¥¢ÖÉÓ ¶μÉμ±μ¢:

Merlin, Command, lcgSTATUS, lcgDataCommand,
lcgSUBMIT, lcgExecutor, lcgJobCANCEL, lcgOUTPUT,
lcgUnixCommand.

‚¸¥ μ´¨ ¢Ò¶μ²´ÖÕÉ ´¥§ ¢¨¸¨³μ ¸¢μÕ § ¤ ÎÊ ¸ · ¢´Ò³¨ ¶·¨μ·¨É¥É ³¨.
„²Ö ¢¸¥Ì ¶μÉμ±μ¢ Ê¸É ´μ¢²¥´μ ¶· ¢¨²μ ¤¨´ ³¨Î¥¸±μ£μ ¶¥·¥· ¸Î¥É  ¢·¥³¥´¨
¸¶ÖÐ¥£μ ·¥¦¨³  (¶ Ê§Ò): ¶·¨ ¶μ¢ÒÏ¥´¨¨  ±É¨¢´μ¸É¨ § ¤ Î¨ ¶μÉμ±  ¶ Ê§ 
Ê³¥´ÓÏ ¥É¸Ö ¨, ´ μ¡μ·μÉ, ¶·¨ Ê³¥´ÓÏ¥´¨¨  ±É¨¢´μ¸É¨ ¶ Ê§  Ê¢¥²¨Î¨¢ ¥É¸Ö.
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ƒ· ´¨Î´Ò¥ §´ Î¥´¨Ö ¶ Ê§ ¨ ¢¥²¨Î¨´  ¨§³¥´¥´¨Ö ¶ Ê§Ò Ê¸É ´ ¢²¨¢ ÕÉ¸Ö ¶ -
· ³¥É·¨Î¥¸±¨.

Runtime Å ¸¨¸É¥³´Ò¥ ¶·μÍ¥¸¸Ò. ’ ±¨¥ ¶·μÍ¥¸¸Ò ¸μ§¤ ÕÉ¸Ö ¤²Ö ¢Ò-
¶μ²´¥´¨Ö ±μ³ ´¤ μ¶¥· Í¨μ´´μ° ¸¨¸É¥³Ò (�‘), ¢ ±μÉμ·μ° § ¶ÊÐ¥´Ò ¢ · -
¡μÉÊ Java-¶·μ£· ³³Ò (Windows ¨²¨ UNIX). Š ¦¤μ¥ Java-¶·¨²μ¦¥´¨¥ ¨³¥¥É
¥¤¨´¸É¢¥´´Ò° ±² ¸¸ Runtime ¤²Ö ¸¢Ö§¨ ¸μ ¸·¥¤μ° (environment) �‘, ¢ ±μ-
Éμ·μ° ¢Ò¶μ²´Ö¥É¸Ö ÔÉμ ¶·¨²μ¦¥´¨¥. Œ¥Éμ¤ ÔÉμ£μ ±² ¸¸  Runtime.exec Ëμ·-
³¨·Ê¥É ¸¶¥Í¨ ²Ó´Ò° ¶·μÍ¥¸¸ (μ¡Ñ¥±É) Process, ¸¶¥Í¨Ë¨Î¥¸±¨° ¤²Ö ¤ ´´μ°
¶² ÉËμ·³Ò Å native process. ‚¥¸Ó ¸É ´¤ ·É´Ò° ¢¢μ¤/¢Ò¢μ¤ ¶·μÍ¥¸¸  (stdin,
stdout, stderr) ¶¥·¥´ ¶· ¢²Ö¥É¸Ö ·μ¤¨É¥²Ó¸±μ³Ê ¶·μÍ¥¸¸Ê Î¥·¥§ É·¨ ¶μÉμ± 
(Process.getOutputStream(), Process.getInputStream(), Process.getErrorStream()).
Œ¥Éμ¤ exec(String com) ÔÉμ£μ μ¡Ñ¥±É  £μÉμ¢¨É native process, ±μÉμ·μ³Ê ¶¥-
·¥¤ ¥É¸Ö ¥£μ ¢Ìμ¤´μ° ¶ · ³¥É· ± ± ±μ³ ´¤  ¤²Ö ¢Ò¶μ²´¥´¨Ö μ¶¥· Í¨μ´´μ°
¸¨¸É¥³¥. �·μÍ¥¸¸ § ¶Ê¸± ¥É¸Ö ¶μ ¸Ì¥³¥ try/catch ¤²Ö μ¡· ¡μÉ±¨ ¢μ§³μ¦´ÒÌ
¨¸±²ÕÎ¥´¨° ¶·¨ ¥£μ ¢Ò¶μ²´¥´¨¨. �¥§Ê²ÓÉ ÉÒ ¢Ò¶μ²´¥´¨Ö ³μ¦´μ ¶μ²ÊÎ¨ÉÓ
Î¥·¥§ ¢ÒÏ¥Ê± § ´´Ò¥ ¶μÉμ±¨ ¤ ´´ÒÌ.

�·¨³¥· ¨ ¸Ì¥³  ¢Ò¶μ²´¥´¨Ö ±μ³ ´¤:

Runtime r;
Process p;
DataInputStream in;
PrintStream out;
String currentLine;
String ERROR;
String result = "";

r = Runtime.getRuntime();
try {

String command = com;
Process p = r.exec(command);
in = new DataInputStream(p.getInputStream());
BufferedReader err = new BufferedReader( new Input

StreamReader(p.getErrorStream()));

while ((currentLine = in.readLine()) != null) {
result += currentLine + "\n";

}
in.close();
while ((currentLine = err.readLine()) != null) {

ERROR += currentLine + "\n";
}
err.close();

}catch (IOException e) {
e.printStackTrace();

}.
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3. ��•ˆ’…Š’“�� GridCom

�·μ£· ³³´Ò° ¶ ±¥É GridCom ¸μ¸Éμ¨É ¨§ ¤¢ÊÌ Î ¸É¥°: ±²¨¥´É¸±μ° Î ¸É¨
GridCom ¨ ¨¸¶μ²´¨É¥²Ó´μ° Lexor (LCG Executor).

Š²¨¥´É GridCom ´¥ É·¥¡Ê¥É Ê¸É ´μ¢±¨ ± ±¨Ì-²¨¡μ ¸¶¥Í¨ ²Ó´ÒÌ ¶·μ-
£· ³³ ´  ±μ´¥Î´ÒÌ ¶μ²Ó§μ¢ É¥²Ó¸±¨Ì ±μ³¶ÓÕÉ¥· Ì, ¢Ò¶μ²´Ö¥É¸Ö ¢ μ¶¥· Í¨-
μ´´ÒÌ ¸¨¸É¥³ Ì Windows ¨²¨ UNIX ¸É ´¤ ·É´Ò³¨ ¸¥É¥¢Ò³¨ ¶·¨²μ¦¥´¨Ö³¨-
¡· Ê§¥· ³¨, μ¡¥¸¶¥Î¨¢ ¥É ¨´É¥· ±É¨¢´μ¥ ¢§ ¨³μ¤¥°¸É¢¨¥ ¸ ¶μ²Ó§μ¢ É¥²¥³ ¢
£· Ë¨Î¥¸±μ³ ·¥¦¨³¥ c ¶·¨³¥´¥´¨¥³ Java-É¥Ì´μ²μ£¨°.

• �¶¶²¥É-¸É·Ê±ÉÊ·  ¶ ±¥É  μ¡¥¸¶¥Î¨¢ ¥É WEB-¨´É¥·Ë¥°¸ ¶μ²Ó§μ¢ É¥²Ö
± ¨¸¶μ²´¨É¥²Ó´μ° Î ¸É¨. 	É¨³ μ¡¥¸¶¥Î¨¢ ¥É¸Ö ¶μ¶Ê²Ö·´ Ö ¢ ‘¥É¨ ¶ · ¤¨£³ 
Éμ´±μ£μ ±²¨¥´É : ³¨´¨³Ê³ ´ £·Ê§±¨ ¨ ¨´¸É ²²ÖÍ¨° ¤²Ö ³ Ï¨´ ¶μÉ·¥¡¨É¥²Ö.

• ‘·¥¤¸É¢  swing ¨ awt ¨¸¶μ²Ó§ÊÕÉ¸Ö ¤²Ö ±μ´¸É·Ê¨·μ¢ ´¨Ö £· Ë¨Î¥¸±¨Ì
Ëμ·³ ¨ μ¡Ñ¥±Éμ¢.

• � §´μμ¡· §´Ò¥ ¨´É¥· ±É¨¢´Ò¥ ¸·¥¤¸É¢  (³¥´Õ, μ¡· ¡μÉÎ¨±¨ ¸μ¡ÒÉ¨°)
μ¡¥¸¶¥Î¨¢ ÕÉ ¤¨´ ³¨Î¥¸±ÊÕ ¸Ì¥³Ê Ëμ·³¨·μ¢ ´¨Ö § ¶·μ¸μ¢ ¶μ²Ó§μ¢ É¥²Ö.

• ‘·¥¤¸É¢  JDBC μ¡¥¸¶¥Î¨¢ ÕÉ μ¡³¥´ ¨´Ëμ·³ Í¨¥° ¸ ¡ §μ° ¤ ´´ÒÌ
MySQL.

• ƒ· Ë¨Î¥¸±¨¥ ¸·¥¤¸É¢  JTable ¨ JTree μ¡¥¸¶¥Î¨¢ ÕÉ ¢ ´ £²Ö¤´μ° Ëμ·³¥
¶·¥¤¸É ¢²¥´¨¥ ¤ ´´ÒÌ.

„¢¥ Î ¸É¨ ±²¨¥´É¸±μ° ¶·μ£· ³³Ò Job Management (Ê¶· ¢²¥´¨¥ § ¤ Î ³¨)
¨ Data Management (Ê¶· ¢²¥´¨¥ ¤ ´´Ò³¨) ¢Ò¶μ²´ÖÕÉ¸Ö ¢ · §´ÒÌ μ±´ Ì ¨ · -
¡μÉ ÕÉ ¸μ¢¥·Ï¥´´μ ´¥§ ¢¨¸¨³μ. �·μ£· ³³  Ëμ·³¨·Ê¥É § ¶·μ¸Ò ¶μ²Ó§μ¢ É¥²Ö
¢ ¢¨¤¥ § ¶¨¸¥° ¢ ¡ §Ê ¤ ´´ÒÌ (¸¥³ Ëμ·Ò ¨ ¤ ´´Ò¥), § ¶μ³¨´ ¥É ¢ μÎ¥·¥¤¨
¨ ¶¥·¨μ¤¨Î¥¸±¨ ¢ ·¥¦¨³¥ polling ¸± ´¨·Ê¥É ¸μ¸ÉμÖ´¨¥ § ¶·μ¸ . ‘μ¸ÉμÖ´¨¥
¸¥³ Ëμ·  ³μ¦¥É ¡ÒÉÓ ¸²¥¤ÊÕÐ¨³:

• ¥¸ÉÓ § ¶·μ¸,

• § ¶·μ¸ ¶·¨´ÖÉ,

• ¥¸ÉÓ ·¥§Ê²ÓÉ É,

• μÏ¨¡±  ¢Ò¶μ²´¥´¨Ö,

• time-out.

�¡· Ð¥´¨¥ ¶μ²Ó§μ¢ É¥²Ö ± ±²¨¥´É¸±μ° ¶·μ£· ³³¥ GridCom ¢ ¡· Ê§¥·¥:
http://wwwinfo.jinr.ru/∼gvv/GridCom.

‘¥·¢¥·´Ò° ±μ³¶μ´¥´É Lexor ¢Ò¶μ²´Ö¥É¸Ö Éμ²Ó±μ ¢ ¸¶¥Í¨ ²Ó´ÒÌ ¢ÒÎ¨¸²¨-
É¥²Ó´ÒÌ ¸¨¸É¥³ Ì ¸ ¶·μ£· ³³´Ò³ μ¡¥¸¶¥Î¥´¨¥³ ¤μ¸ÉÊ¶  ± WLCG Å ¢ UI-
³ Ï¨´ Ì. ’ ±¨³, ´ ¶·¨³¥·, Ö¢²Ö¥É¸Ö LINUX-±² ¸É¥· –ˆ‚Š ‹ˆ’ �ˆŸˆ.
Lexor ¶μ²ÊÎ ¥É § ¶·μ¸Ò ¶μ²Ó§μ¢ É¥²Ö ¨ Ëμ·³¨·Ê¥É ¨§ ´¨Ì ´ ¡μ·Ò ±μ³ ´¤ ¤²Ö
· ¡μÉÒ ¸ ²μ± ²Ó´μ° Ë °²μ¢μ° ¸¨¸É¥³μ° ¨ ¸ § ¤ Î ³¨ ¨ ¤ ´´Ò³¨ WLCG. „²Ö
ÔËË¥±É¨¢´μ£μ ËÊ´±Í¨μ´¨·μ¢ ´¨Ö ¸¥·¢¥·´ Ö ¶·μ£· ³³  ¢Ò¶μ²´Ö¥É § ¶·μ¸Ò,
¨¸¶μ²Ó§ÊÖ ¶μÉμ±μ¢Ò° ³¥Ì ´¨§³ · ¸¶ · ²²¥²¨¢ ´¨Ö ¶·μÍ¥¸¸μ¢, £·Ê¶¶¨·ÊÖ ¨Ì
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¶μ É¨¶ ³ (· ¡μÉ  ¸ § ¤ Î ³¨, ¤ ´´Ò³¨ ¨ ¤·.). ‚ Lexor ¶·¨³¥´ÖÕÉ¸Ö Java-
É¥Ì´μ²μ£¨¨:

• JDBC Å ¤²Ö · ¡μÉÒ ¸ ¡ §μ° ¤ ´´ÒÌ MySQL;
• Thread Å ¤²Ö ¢Ò¶μ²´¥´¨Ö · ¸¶ · ²²¥²¨¢ ´¨Ö ¶μÉμ±μ¢;
• Runtime Å ¤²Ö ¢Ò¶μ²´¥´¨Ö ±μ³ ´¤ �‘ Unix ¨ μ¶¥· Í¨° ¸ WLCG.
Š ¦¤Ò° ¶μÉμ± ±·μ³¥ ¢Ò¶μ²´¥´¨Ö § ¤ ´´μ° μ¶¥· Í¨¨ ¢ ·¥¦¨³¥ polling

¶·μ¢¥·Ö¥É ´ ²¨Î¨¥ ¢ ¡ §¥ ¤ ´´ÒÌ ´μ¢ÒÌ § ¶·μ¸μ¢ (¸μ¸ÉμÖ´¨¥ ¸¥³ Ëμ· ) ¤²Ö
¸¢μ¥° £·Ê¶¶Ò μ¶¥· Í¨°, ¶μ μ±μ´Î ´¨¨ ¢Ò¶μ²´¥´¨Ö μ¶¥· Í¨¨ § ¶¨¸Ò¢ ¥É ¥¥
·¥§Ê²ÓÉ ÉÒ ¢ ¡ §Ê ¤ ´´ÒÌ, ¶·μ¸É ¢²Ö¥É §´ Î¥´¨Ö ¸¥³ Ëμ·μ¢ É¨¶  ®¥¸ÉÓ ·¥-
§Ê²ÓÉ É¯ ²¨¡μ ®μÏ¨¡± ¯.

Lexor § ¶Ê¸± ¥É¸Ö ¶·μ£· ³³μ° shell-script Lexor.sh (¸³. ¶·¨²μ¦¥´¨¥ 5).
�·¨³¥·:

export GC LOC=/afs/jinr.ru/user/g/gvv/public/GridCom
glite-voms-proxy-init
$GC LOC/Lexor.sh

�·¨³¥Î ´¨Ö.
1. �¡¥ Î ¸É¨ GridCom (±²¨¥´É¸± Ö ¨ ¨¸¶μ²´¨É¥²Ó´ Ö) ´ Ìμ¤ÖÉ¸Ö ¢ ¶Ê-

¡²¨Î´μ° ¤¨·¥±Éμ·¨¨  ¢Éμ·  ¨ ¤μ¸ÉÊ¶´Ò ¤²Ö ±μ¶¨·μ¢ ´¨Ö ¨ Ê¸É ´μ¢±¨ ¢ ¸μ¡-
¸É¢¥´´μ° ¤¨·¥±Éμ·¨¨ ¤ ¦¥ ¤²Ö ´¥¨¸±ÊÏ¥´´μ£μ ¶μÉ¥´Í¨ ²Ó´μ£μ ¶μ²Ó§μ¢ É¥²Ö.

2. „²Ö ¢Ò¶μ²´¥´¨Ö μ¶¥· Í¨° GridCom ¶μ²Ó§μ¢ É¥²Ó ¤μ²¦¥´ ¨³¥ÉÓ Grid-
¸¥·É¨Ë¨± É,   ¤²Ö § ¶Ê¸±  Lexor ´  UI-³ Ï¨´¥ ¤μ²¦¥´ ¡ÒÉÓ ¸£¥´¥·¨·μ¢ ´
proxy-¸¥·É¨Ë¨± É.

� §  ¤ ´´ÒÌ. ‚ GridCom ¨¸¶μ²Ó§Ê¥É¸Ö ¡ §  ¤ ´´ÒÌ μ¡Ð¥£μ ¶μ²Ó§μ¢ -
´¨Ö MySQL ¨§ ¸É ´¤ ·É´μ£μ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö UNIX-±² ¸É¥·  ‹ˆ’
�ˆŸˆ. ‚ ¶·¨´Í¨¶¥, ¢μ§³μ¦´μ ¨¸¶μ²Ó§μ¢ ´¨¥ ²Õ¡μ° ¤·Ê£μ° ·¥²ÖÍ¨μ´´μ°
¡ §Ò ¤ ´´ÒÌ, ¶μ¸±μ²Ó±Ê Java-¸·¥¤¸É¢μ JDBC ¤²Ö ¡ § ¤ ´´ÒÌ ´¥°É· ²Ó´μ
± ¨Ì ¶·μ¨§¢μ¤¨É¥²Õ ¨ É·¥¡Ê¥É ²¨ÏÓ ´ ²¨Î¨Ö ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ¤· °¢¥·μ¢.
„²Ö MySQL JDBC-¤· °¢¥·Ò ¸μ¤¥·¦ É¸Ö ¢ ¸¢μ¡μ¤´μ · ¸¶·μ¸É· ´Ö¥³μ³ ¶ -
±¥É¥ mysql-connector-java-3.1.12-bin.jar. �·¨ § £·Ê§±¥  ¶¶²¥Éμ¢ ±²¨¥´É¸±μ°
¶·μ£· ³³Ò ´  ³ Ï¨´Ê ¶μ²Ó§μ¢ É¥²Ö ÔÉμÉ ¶ ±¥É ¸ ¤· °¢¥· ³¨ É ±¦¥ ¶¥·¥¸Ò-
² ¥É¸Ö ¸ WEB-¸¥·¢¥· .

� §  ¤ ´´ÒÌ ¢ GridCom ´¥¢¨¤¨³  ¤²Ö ¶μ²Ó§μ¢ É¥²Ö ¨ ¶·¨³¥´Ö¥É¸Ö ¤²Ö
¸¨´Ì·μ´¨§ Í¨¨ ¤¢ÊÌ ¥£μ ±μ³¶μ´¥´É ¸ ¶μ³μÐÓÕ ¸¥³ Ëμ·μ¢ ¨ μ¡³¥´  ¤ ´-
´Ò³¨ Å § ¶·μ¸μ¢ ¨ ¨Ì ·¥§Ê²ÓÉ Éμ¢, ´¥¸³μÉ·Ö ´  Éμ, ÎÉμ ¨Ì ¸μ¢³¥¸É´ Ö · -
¡μÉ  ¢Ò¶μ²´Ö¥É¸Ö ¢ ¶·¨´Í¨¶¨ ²Ó´μ  ¸¨´Ì·μ´´μ³ ·¥¦¨³¥. Š ¦¤Ò° ±μ³¶μ´¥´É
GridCom ³μ¦´μ ¢ ²Õ¡μ° ³μ³¥´É ¢·¥³¥´¨ μ¸É ´μ¢¨ÉÓ (§ ¢¥·Ï¨ÉÓ) ¨ ¶·μ¤μ²-
¦¨ÉÓ É ±¦¥ ¢ ²Õ¡μ° ³μ³¥´É ¡¥§ ¶μÉ¥·¨ ´¨É¨ ¢§ ¨³μ¤¥°¸É¢¨Ö ¨ ·¥§Ê²ÓÉ Éμ¢.
‚ ÔÉμ³ ¨ § ±²ÕÎ ¥É¸Ö ¸É ¡¨²¨§¨·ÊÕÐ Ö ·μ²Ó ¶·¨³¥´¥´¨Ö ¡ §Ò ¤ ´´ÒÌ. ‘Ê-
Ð¥¸É¢ÊÕÉ ¨ ¤·Ê£¨¥ ¨§ÖÐ´Ò¥  ²£μ·¨É³Ò ¸¨´Ì·μ´¨§ Í¨¨ ±²¨¥´É¸±¨Ì ¨ ¸¥·¢¥·-
´ÒÌ ¶·¨²μ¦¥´¨°, É ±¨¥ ± ± Web Services [6], Java RMI (Remote Method
Invocation) ¨ ¸ÊÐ¥¸É¢μ¢ ¢Ï Ö ¤μ ´¥¤ ¢´¥£μ ¢·¥³¥´¨ CORBA [5], μ¤´ ±μ ¤²Ö
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¨Ì · ¡μÉÒ É·¥¡ÊÕÉ¸Ö ´¥¶μ¤Ñ¥³´Ò¥ ¤²Ö ¶μ²Ó§μ¢ É¥²Ö £·μ³μ§¤±¨¥ ±μ´¸É·Ê±Í¨¨,
É ±¨¥ ± ± WEB-¸¥·¢¥·Ò É¨¶  Tomcat ¨²¨ ¦¥ rmiregistry (¤²Ö RMI).

�  ·¨¸. 1 ¶μ± § ´  ¸Ì¥³  ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢ GridCom.

�¨¸. 1. ‚§ ¨³μ¤¥°¸É¢¨¥ ±μ³¶μ´¥´Éμ¢ GridCom

4. “���‚‹…�ˆ… ‡�„�—�Œˆ ‚ GridCom

Š ± Ê¦¥ Ê¶μ³¨´ ²μ¸Ó ¢ÒÏ¥, Ê¶· ¢²¥´¨¥ § ¤ Î ³¨ ¢ GridCom ¢Ò¶μ²´Ö-
¥É¸Ö § £·Ê¦ ¥³Ò³ Î¥·¥§ ˆ´É¥·´¥É Java- ¶¶²¥Éμ³ (WEB-¨´É¥·Ë¥°¸) £· Ë¨Î¥-
¸±¨³¨ ¨§μ¡· §¨É¥²Ó´Ò³¨ ¸·¥¤¸É¢ ³¨ ¨ ¨´É¥· ±É¨¢´Ò³¨ § ¶·μ¸ ³¨ ¶μ²Ó§μ-
¢ É¥²Ö. ‚¸¥ μ¶¥· Í¨¨ ¸¢μ¤ÖÉ¸Ö ± ¢Ò¡μ·Ê μ¡Ñ¥±É  (μ¶¥· Í¨Ö Select) ¢ μ±´¥
(³ÒÏÓÕ), ³¨´¨³ ²Ó´Ò³ ¤¥°¸É¢¨Ö³ ¸ ´¨³ (·¥¤ ±É¨·μ¢ ´¨Õ) ¨ ± ¢Ò¡μ·Ê ¤¥°-
¸É¢¨Ö ¸ ´¨³ ¢ popup-³¥´Õ. ‚Ò¡· ´´Ò° ¶μ²Ó§μ¢ É¥²¥³ É¨¶ ¤¥°¸É¢¨Ö ´ ¤
§ ¤ Î¥° É· ´¸Ëμ·³¨·Ê¥É¸Ö ¢ ±μ³ ´¤Ò gLite, ±μÉμ·Ò¥ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ³¥Ì -
´¨§³  Runtime ¢Ò¶μ²´ÖÕÉ¸Ö ¸¥·¢¥·´Ò³ ±μ³¶μ´¥´Éμ³ Lexor ¢ μ¶¥· Í¨μ´´μ°
¸¨¸É¥³¥ UI-³ Ï¨´Ò. �¸´μ¢´Ò¥ μ¶¥· Í¨¨ ¸ § ¤ Î ³¨.

�μ¤£μÉμ¢±  § ¤ Î¨.
• ˆ¸¶μ²Ó§μ¢ ´¨¥ Ï ¡²μ´  ¸ É ¡²¨Î´Ò³¨ §´ Î¥´¨Ö³¨:
Templates → Select → Create Job.
• ’ ¡²¨Î´Ò¥ §´ Î¥´¨Ö ¢ Ëμ·³ É¥ JDL: Jobs → Select → New → Create.
• Šμ¶¨·μ¢ ´¨¥ ¨ ·¥¤ ±É¨·μ¢ ´¨¥ ¸ÊÐ¥¸É¢ÊÕÐ¥° § ¤ Î¨:
Jobs → Select → Clone/Edit → Create.
• �μ²´Ò° ´ ¡μ· JDL-μ¶¨¸ ´¨Ö: Jobs → JDL → Example → Create.
• ˆ¸¶μ²Ó§μ¢ ´¨¥ ¸ÊÐ¥¸É¢ÊÕÐ¥£μ ´  UI-³ Ï¨´¥ JDL-Ë °² : Jobs → JDL

→ UI AFS.
�¥·¥¤ Î  § ¤ Î¨ ¢ WMS (Workload Management System).
• ‚Ò¡μ· § ¤ Î¨ ¢ É ¡²¨Í¥ (Select).
• �¥·¥¤ Î  § ¤ Î¨: Jobs → Select → Submit. 	Éμ μ¤´  ¨§ ¸²μ¦´ÒÌ ¶·μ-

Í¥¤Ê· ¢ Lexor, ¶μ¸±μ²Ó±Ê ¢Ò¶μ²´Ö¥É¸Ö Ëμ·³¨·μ¢ ´¨¥ JDL-μ¶¨¸ ´¨Ö § ¤ Î¨
´  μ¸´μ¢¥ É ¡²¨Î´ÒÌ ¤ ´´ÒÌ μ ´¥°.

• ƒ·Ê¶¶μ¢ Ö ¶¥·¥¤ Î  § ¤ Î: Jobs → Submit All.
• �·μ¢¥·μÎ´ Ö (·¥¦¨³ match-list) ¶¥·¥¤ Î  § ¤ Î¨:
Jobs → Select → Math-list → Send.
• �¥§Ê²ÓÉ É ¶·μ¢¥·±¨: Jobs → Select → Math-list → Show.
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Šμ´É·μ²Ó ¸μ¸ÉμÖ´¨° § ¤ Î¨. ‘μ¸ÉμÖ´¨¥ (¸É ÉÊ¸) § ¤ Î¨ ¢Ò¸¢¥Î¨¢ ¥É¸Ö
 ¢Éμ³ É¨Î¥¸±¨ (¶μ Ê³μ²Î ´¨Õ) ¢ μ±´¥ § ¤ Î, ¶·¨ ÔÉμ³ ³μ¦´μ ¸¤¥² ÉÓ ¸²¥-
¤ÊÕÐ¥¥:

• μ¡´μ¢¨ÉÓ ¸μ¸ÉμÖ´¨Ö ¢¸¥Ì § ¤ Î ¢ μ±´¥: Jobs → Refresh;
• Ê¸É ´μ¢¨ÉÓ ¨²¨ μÉ³¥´¨ÉÓ ·¥¦¨³ polling ¤²Ö  ¢Éμ³ É¨Î¥¸±μ£μ

μ¡´μ¢²¥´¨Ö: Jobs → Polling;
• ¶μ²ÊÎ¨ÉÓ ¶μ¤·μ¡´μ¸É¨ ¸μ¸ÉμÖ´¨Ö § ¤ Î¨: Jobs → Select → View →

STATUS;
• ¨§³¥´¨ÉÓ É¨¶ ¢Ò¸¢¥Î¨¢ ¥³μ° ¨´Ëμ·³ Í¨¨ μ § ¤ Î Ì; ¨´μ£¤  ¶μ²¥§´μ

§´ ÉÓ ¨¤¥´É¨Ë¨± Éμ· § ¤ Î¨, ‘… (computing element) ¨ ¤·. Œ¥´Õ: Jobs →
Show columns;

• ¶·¥±· É¨ÉÓ ¢Ò¶μ²´¥´¨¥ ¶¥·¥¤ ´´μ° § ¤ Î¨: Jobs → Select → Cancel;
• Ê¤ ²¨ÉÓ § ¤ ÎÊ: Jobs → Select → Delete;
• Ê¤ ²¨ÉÓ ¢¸¥ § ¤ Î¨ ¢ É ¡²¨Í¥ (μÎ¨¸É¨ÉÓ É ¡²¨ÍÊ): Jobs → Delete All;
• ¶μ¸³μÉ·¥ÉÓ ¸μ¸ÉμÖ´¨¥ ¶·μÌμ¦¤¥´¨Ö § ¤ Î¨ ¢ WLCG: § ¤ ´¨¥ Ê·μ¢´Ö

¨´Ëμ·³ Í¨¨: Jobs → Select → Logging-info → N (0|1|2); ¶·μ¸³μÉ· ¸μ¸ÉμÖ´¨Ö:
Jobs → Select → Logging-info → Show.

�¥§Ê²ÓÉ ÉÒ ¸Î¥É  § ¤ Î. �μ¸²¥ Ê¸¶¥Ï´μ£μ § ¢¥·Ï¥´¨Ö § ¤ Î¨ ·¥§Ê²ÓÉ ÉÒ
¥¥ ¸Î¥É  (¢ÒÌμ¤´Ò¥ ¤ ´´Ò¥ É¨¶  stdout ¨ stderror), μ¶¨¸ ´´Ò¥ ¢ OunputSand-
box, ³μ¦´μ ¶μ²ÊÎ¨ÉÓ ±μ³ ´¤ ³¨ ³¥´Õ ¤¢ÊÌ É¨¶μ¢:

Jobs → Select → OUTPUT → get OUTPUT to: → default dir
Jobs → Select → OUTPUT → get OUTPUT to: → current dir

�¨¸. 2. �±´μ Ê¶· ¢²¥´¨Ö § ¤ Î ³¨ ¨ popup-³¥´Õ
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�μ¸³μÉ·¥ÉÓ ·¥§Ê²ÓÉ ÉÒ ¢Ò¶μ²´¥´¨Ö ÔÉ¨Ì μ¶¥· Í¨° ³μ¦´μ ±μ³ ´¤ ³¨
³¥´Õ:

Jobs → Select → OUTPUT → Show output
Jobs → Select → OUTPUT → stdError
Jobs → Select → OUTPUT → stdOutput

�·¨³¥Î ´¨¥. �μ¸²¥ ¶·¨¥³  ·¥§Ê²ÓÉ Éμ¢ ¸Î¥É  ¸μ¸ÉμÖ´¨¥ § ¤ Î¨ ¶·¨´¨-
³ ¥É §´ Î¥´¨¥ Cleared.

�  ·¨¸. 2. ¶·¨¢¥¤¥´ ¶·¨³¥· μ±´  Ê¶· ¢²¥´¨Ö § ¤ Î ³¨ ¸μ ¢¸¶²Ò¢ ÕÐ¨³
popup-³¥´Õ.

5. “���‚‹…�ˆ… „���›Œˆ ‚ GridCom

“¶· ¢²¥´¨¥ ¤ ´´Ò³¨ ¢ GridCom ¢Ò¶μ²´Ö¥É¸Ö ¢ μÉ¤¥²Ó´μ³ μ±´¥ Data
management (·¨¸. 3) ´¥§ ¢¨¸¨³μ μÉ μ±´  Ê¶· ¢²¥´¨Ö § ¤ Î ³¨. �¸´μ¢´Ò¥
É¨¶Ò μ¶¥· Í¨° ¸ ¤ ´´Ò³¨ ¢ WLCG μ¶¨¸ ´Ò ¢ÒÏ¥. Š ± ¨ ¢ ¸²ÊÎ ¥ μ±´ 
Job Management, ¢ ±²¨¥´É¸±μ° Î ¸É¨ GridCom £· Ë¨Î¥¸±¨¥ ¸·¥¤¸É¢  ¨¸¶μ²Ó-
§ÊÕÉ¸Ö ¤²Ö ¢Ò¡μ·  μ¡Ñ¥±É , É¨¶  μ¶¥· Í¨¨ ´ ¤ ´¨³ ¨ Ëμ·³¨·μ¢ ´¨Ö § ¶·μ¸ 
¢ ¨¸¶μ²´¨É¥²Ó´ÊÕ Î ¸ÉÓ Å Lexor, ¢ ±μÉμ·μ° ÔÉ¨ § ¶·μ¸Ò Ëμ·³¨·ÊÕÉ¸Ö ¢
¸¨¸É¥³Ê gLite-±μ³ ´¤ ¨ ¢Ò¶μ²´ÖÕÉ¸Ö ´  UI-³ Ï¨´¥.

” °²μ¢Ò¥ ¸¨¸É¥³Ò WLCG ¨ ²μ± ²Ó´Ò¥ Ë °²Ò ¶μ²Ó§μ¢ É¥²Ö, ± É ²μ£¨
±μÉμ·ÒÌ Ö¢²ÖÕÉ¸Ö ¨¥· ·Ì¨Î¥¸±¨³¨ ¸¨¸É¥³ ³¨, Ìμ·μÏμ ¶·¥¤¸É ¢²ÖÕÉ¸Ö ¢ ¢¨¤¥

�¨¸. 3. �±´μ Ê¶· ¢²¥´¨Ö ¤ ´´Ò³¨
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£· Ë¨Î¥¸±¨Ì ¤·¥¢μ¢¨¤´ÒÌ ¸É·Ê±ÉÊ·. �±´μ Data Management ¸μ¤¥·¦¨É ¤¢¥
£² ¢´Ò¥ ¶ ´¥²¨:

• LFC (²¥¢ Ö ¶ ´¥²Ó) Å ¤²Ö ¶·¥¤¸É ¢²¥´¨Ö ¸É·Ê±ÉÊ·Ò LFC-± É ²μ£ ;

• UI (¶· ¢ Ö ¶ ´¥²Ó) Å ¤²Ö ¶·¥¤¸É ¢²¥´¨Ö ± É ²μ£  Ë °²μ¢ ¶μ²Ó§μ¢ É¥²Ö
¢ HOME-¤¨·¥±Éμ·¨¨ ´  UI-³ Ï¨´¥.

ˆ³¥ÕÉ¸Ö É ±¦¥ ¤μ¶μ²´¨É¥²Ó´Ò¥ ¶μ²Ö ¤²Ö ÊÉμÎ´¥´¨Ö μ¶¥· Í¨°, ´ ¶·¨³¥·:

• SE Å ¤²Ö ¢Ò¡μ·  ¸¥·¢¥·  Ì· ´¥´¨Ö ¤ ´´ÒÌ (Storage Element) ¶·¨ μ¶¥-
· Í¨ÖÌ ¸μ§¤ ´¨Ö Grid-Ë °²  ¨²¨ ¥£μ ·¥¶²¨± Í¨° (±μ¶¨°);

• GUID Å ¤²Ö Ì· ´¥´¨Ö ¨³¥´¨ Ë °²  ¢ Ëμ·³ É¥ GUID, ±μÉμ·Ò° ¸ÊÐ¥-
¸É¢¥´´μ ´¥μ¡Ìμ¤¨³ ¢ ·Ö¤¥ μ¶¥· Í¨°, ´ ¶·¨³¥· ¶·¨ Ê¤ ²¥´¨¨ Ë °² .

‘É ´¤ ·É´ Ö ¸Ì¥³  μ¶¥· Í¨° ¸ Ë °² ³¨ (¤¨·¥±Éμ·¨Ö³¨):

• select Å ¢Ò¡μ· μ¡Ñ¥±É  ¢ μ¤´μ° ¨²¨ ¢ μ¡¥¨Ì ¶ ´¥²ÖÌ (¢Ò¶μ²´Ö¥É¸Ö
±μ³¶ÓÕÉ¥·´μ° ³ÒÏÓÕ);

• ¢Ò§μ¢ popup-³¥´Õ ¢ μ¤´μ° ¨§ ¶ ´¥²¥° ¤²Ö ¢Ò¡· ´´μ£μ μ¡Ñ¥±É  (¢Ò¶μ²-
´Ö¥É¸Ö ¶· ¢μ° ±² ¢¨Ï¥° ³ÒÏ¨);

• ¢Ò¡μ· μ¶¥· Í¨¨ ¢ ³¥´Õ.

�·¨³¥· ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ ¤¥°¸É¢¨° ¤²Ö μ¶¥· Í¨¨ Upload Å § £·Ê§±¨
Ë °²  ¨§ ²μ± ²Ó´μ° Ë °²μ¢μ° ¸¨¸É¥³Ò ¢ WLCG:

• ¶ ´¥²Ó LFC: μ¶¥· Í¨Ö select ¤²Ö ¤¨·¥±Éμ·¨¨ (±Ê¤  ¡Ê¤¥É § ¶¨¸ ´ Ô²¥-
³¥´É LFC-± É ²μ£ );

• ¶ ´¥²Ó UI: μ¶¥· Í¨Ö select ¤²Ö ¨¸Ìμ¤´μ£μ Ë °²  ´  UI-³ Ï¨´¥;

• ¶ ´¥²Ó UI: ¢Ò§μ¢ popup-³¥´Õ;

• ¢Ò¡μ· ³¥´Õ Upload.

�·¨³¥Î ´¨Ö.
1. „²Ö ¢Ò¡μ·  SE-¸¥·¢¥·  (Ì· ´¨²¨Ð  ¤²Ö ´μ¢μ£μ Ë °² ) ¨¸¶μ²Ó§Ê¥É¸Ö

¶μ²¥ SE. …¸²¨ ÔÉμ ¶μ²¥ ¶Ê¸Éμ¥, Éμ ¢Ò¡¨· ¥É¸Ö ¸É ´¤ ·É´Ò° ¤²Ö ¤ ´´μ£μ UI SE-
¸¥·¢¥·. ‘ ³μ¸ÉμÖÉ¥²Ó´μ ¢Ò¡· ÉÓ ¦¥² ¥³Ò° SE ³μ¦´μ ¨§ ¸¶¨¸± , ¢Ò¤ ¢ ¥³μ£μ
¶μ ±´μ¶±¥ SE hosts.

2. ‚ ´¥±μÉμ·ÒÌ ¸²ÊÎ ÖÌ ³μ¦¥É ¢Ò¤ ¢ ÉÓ¸Ö ¤¨ ²μ£μ¢μ¥ μ±´μ ¸ ¶·¥¤Ê¶·¥-
¦¤¥´¨¥³ ²¨¡μ ¶·¥¤²μ¦¥´¨¥³ ¢¢¥¸É¨ ¤μ¶μ²´¨É¥²Ó´ÊÕ ¨´Ëμ·³ Í¨Õ, ´ ¶·¨³¥·,
´μ¢μ¥ ¨³Ö Ë °²  ¶·¨ ¶¥·¥¨³¥´μ¢ ´¨¨.

“¶· ¢²¥´¨¥ ¤ ´´Ò³¨ ¢ GridCom ¢Ò¶μ²´Ö¥É ³¨´¨³ ²Ó´μ ´¥μ¡Ìμ¤¨³Ò°
´ ¡μ· ¤¥°¸É¢¨° ¸ Ë °² ³¨ LFC ¨ UI.

�¥·¥Î¥´Ó μ¶¥· Í¨° ¤²Ö Grid-Ë °²μ¢ (popup-³¥´Õ ¤²Ö ¶ ´¥²¨ LFC):

• ¤²Ö ¤¨·¥±Éμ·¨°: Add alias, Add directory, Remove, Rename;
• ¤²Ö Ë °²μ¢: Download, get GUID, get alias, Remove, Rename, add

Replica, list Replicas, del Replica, Refresh.

�¥·¥Î¥´Ó μ¶¥· Í¨° ¤²Ö ²μ± ²Ó´ÒÌ Ë °²μ¢ (popup-³¥´Õ ¤²Ö UI-¶ ´¥²¨):

Upload, View, Remove, Rename.
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‡�Š‹	—…�ˆ…

�¥·¢μ´ Î ²Ó´μ ¶ ±¥É GridCom ¶·¥¤¸É ¢²Ö² ¸μ¡μ° ±μ²²¥±Í¨Õ · §´μμ¡· §-
´ÒÌ ´ · ¡μÉμ±  ¢Éμ·  (· ¡μÉ  ¸ § ¤ Î ³¨ ¨ ¤ ´´Ò³¨ ¢ LCG), ±μÉμ·Ò¥ ¨¸-
¶μ²Ó§μ¢ ²¨¸Ó ± ± ¸·¥¤¸É¢   ¢Éμ³ É¨§ Í¨¨ É¥¸É¨·μ¢ ´¨Ö · §²¨Î´ÒÌ ±μ³¶μ-
´¥´Éμ¢ LCG ¨ gLite. 	É¨ · ¡μÉÒ ¢Ò¶μ²´Ö²¨¸Ó ¢ –…�� ¢ · ³± Ì ¶·μ¥±É 
EGEE/S�3. Š·μ³¥ Éμ£μ, Ê  ¢Éμ·  ¡Ò² μ¶ÒÉ ¶·¨³¥´¥´¨Ö ¸·¥¤¸É¢ Ö§Ò±  Java ¢
· ¸¶·¥¤¥²¥´´ÒÌ ¢ÒÎ¨¸²¨É¥²Ó´ÒÌ ¸¨¸É¥³ Ì, ¤²Ö · ¡μÉÒ ¸ ¡ § ³¨ ¤ ´´ÒÌ ¨ ¤²Ö
WEB-¶·¨²μ¦¥´¨°. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¶ ±¥É Ö¢²Ö¥É¸Ö Í¥²Ó´Ò³ ¶·μ£· ³³´Ò³
¶·μ¤Ê±Éμ³, μ¡Ñ¥¤¨´¥´´Ò³ ¥¤¨´Ò³ ¸¨´Ì·μ´¨§¨·ÊÕÐ¨³ ³¥Ì ´¨§³μ³ ¤²Ö ¥£μ
±²¨¥´É¸±μ° ¨ ¸¥·¢¥·´μ° Î ¸É¥°, ¨ ¸¢μ¡μ¤´Ò³ ¤²Ö ¶·¨³¥´¥´¨Ö ¨ · ¸¶·μ¸É· -
´¥´¨Ö.

� ¡μÉ  ¶μ¤É¢¥·¦¤¥´  ‘¢¨¤¥É¥²Ó¸É¢μ³ μ¡ μË¨Í¨ ²Ó´μ° ·¥£¨¸É· Í¨¨ ¶·μ-
£· ³³Ò ¤²Ö 	‚Œ º2006614056, § ·¥£¨¸É·¨·μ¢ ´´Ò³ ¢ ·¥¥¸É·¥ ¶·μ£· ³³ ¤²Ö
	‚Œ ”¥¤¥· ²Ó´μ° ¸²Ê¦¡Ò ¶μ ¨´É¥²²¥±ÉÊ ²Ó´μ° ¸μ¡¸É¢¥´´μ¸É¨, ¶ É¥´É ³ ¨
Éμ¢ ·´Ò³ §´ ± ³ 27 ´μÖ¡·Ö 2006 £.

�¢Éμ· ¡² £μ¤ ·¥´ Š ²³Ò±μ¢μ° ‹.�. §  ·¥¤ ±Í¨μ´´ÊÕ ¶μ³μÐÓ ¢ ¶μ¤£μ-
Éμ¢±¥ ¶Ê¡²¨± Í¨¨.
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��ˆ‹�†…�ˆ… 1.
��ˆŒ…�› ”�‰‹�‚ ‘ ��ˆ‘��ˆ…Œ ‡�„�— �� Ÿ‡›Š… JDL

1.1. �·¨³¥· ¶·μ¸É¥°Ï¥° § ¤ Î¨ Å Ë °² hello.jdl.

Executable = "/bin/echo";
Arguments = "Hello World";
StdOutput = "Message.txt";
StdError = "stderr.log";
OutputSandbox = {"Message.txt","stderr.log"}.

1.2. �·¨³¥· § ¤ Î¨ ¤²Ö ¶ · ²²¥²Ó´ÒÌ ¢ÒÎ¨¸²¥´¨° MPI Å Ë °² myMPI.jdl.

Type = "Job";
JobType = "MPICH";
CPUNumber=10;
VirtualOrganisation = "dteam";
Executable = "mpi-start-wrapper.sh";
Arguments = "mpi-test MPICH";
StdOutput = "std.out";
StdError = "std.err";
RetryCount = 3;
InputSandbox={"$HOME/gliteMPI/mpi-start-wrapper.sh",
"$HOME/gliteMPI/mpi-hooks.sh", "$HOME/gliteMPI/mpi-test.c"};
OutputSandbox = { "std.out", "std.err" };
Requirements=
other.GlueCEHostingCluster == "gridgate.cs.tcd.ie"

&& Member("MPI-START", other.GlueHostApplicationSoftware
RunTimeEnvironment)

&& Member("OPENMPI", other.GlueHostApplicationSoftware
RunTimeEnvironment).

��ˆ‹�†…�ˆ… 2. Š�Œ��„› “���‚‹…�ˆŸ ‡�„�—�Œˆ

glite-wms-job-submit -a <jdl_file>
glite-wms-job-list-match -a <jdl_file>
glite-wms-job-status <jobID>
glite-wms-job-cancel <jobID>
glite-wms-job-output <jobID>
glite-wms-job-logging-info <jobID>
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��ˆ‹�†…�ˆ… 3.
�…�…—…�œ ‚�‡Œ�†�›• ‘�‘’�Ÿ�ˆ‰ ‡�„�—ˆ ‚ WLCG

‘μ¸ÉμÖ´¨¥ § ¤ Î¨ ‡´ Î¥´¨Ö ¸μ¸ÉμÖ´¨°
SUBMITTED ‡ ¤ Î  ¶·¨´ÖÉ  ¢ WMS
WAITING ‡ ¤ Î  ¢ ¸μ¸ÉμÖ´¨¨ μ¦¨¤ ´¨Ö ¢ WMS
READY ‡ ¤ Î¥ ´ §´ Î¥´ CE
SCHEDULED ‡ ¤ Î  ¢ ¸μ¸ÉμÖ´¨¨ μ¦¨¤ ´¨Ö ´  CE
RUNNING ‡ ¤ Î  ¢Ò¶μ²´Ö¥É¸Ö
DONE ‡ ¤ Î  ¢Ò¶μ²´¥´ 
ABORTED �¢ ·¨°´μ¥ § ¢¥·Ï¥´¨¥ § ¤ Î¨ ¢ WMS
CANCELED ‡ ¤ Î  ¶·¥±· Ð¥´  ¶μ²Ó§μ¢ É¥²¥³
CLEARED �¥§Ê²ÓÉ ÉÒ ¸Î¥É  § ¤ Î¨ ¶¥·¥¤ ´Ò ´  UI-³ Ï¨´Ê

��ˆ‹�†…�ˆ… 4.
��…��–ˆˆ ‘ ”�‰‹�Œˆ ��‹œ‡�‚�’…‹œ‘Š�ƒ� “��‚�Ÿ

ƒ·Ê¶¶  ±μ³ ´¤ lfc-*:

lfc-chmod Å ¨§³¥´¥´¨¥ É¨¶  ¤μ¸ÉÊ¶  ± Ë °² ³ ¨ ¤¨·¥±Éμ·¨Ö³ ¢ LFC;
lfc-ls Å ¸μ¤¥·¦¨³μ¥ ¨²¨ ¸μ¸ÉμÖ´¨¥ Ë °²μ¢/¤¨·¥±Éμ·¨¨;
lfc-rm Å Ê¤ ²¥´¨¥ Ë °² /¤¨·¥±Éμ·¨¨;
lfc-mkdir Å ¸μ§¤ ´¨¥ ¤¨·¥±Éμ·¨¨;
lfc-rename Å ¶¥·¥¨³¥´μ¢ ´¨¥ Ë °² /¤¨·¥±Éμ·¨¨.

ƒ·Ê¶¶  ±μ³ ´¤ lcg util:

lcg-cp Å ±μ¶¨·μ¢ ´¨¥ Ë °²μ¢ ¢ WLCG;
lcg-cr Å μ¶¥· Í¨Ö Upload;
lcg-del Å Ê¤ ²¥´¨¥ Ë °²  ¨²¨ ·¥¶²¨±;
lcg-rep Å ¸μ§¤ ´¨¥ ·¥¶²¨± Ë °² ;
lcg-aa Å ¤μ¡ ¢²¥´¨¥  ²ÓÖ¸  ± Ë °²Ê ¶μ § ¤ ´´μ³Ê GUID;
lcg-ra Å Ê¤ ²¥´¨¥  ²ÓÖ¸  ¢ LFC ¶μ § ¤ ´´μ³Ê GUID;
lcg-la Å ¸¶¨¸μ±  ²ÓÖ¸μ¢ ¤²Ö § ¤ ´´μ£μ LFN, GUID ¨²¨ SURL;
lcg-lg Å § ¶·μ¸ GUID ¤²Ö § ¤ ´´μ£μ LFN ¨²¨ SURL;
lcg-lr Å ¸¶¨¸μ± ·¥¶²¨± ¤²Ö § ¤ ´´μ£μ LFN, GUID ¨²¨ SURL;
lcg-ls Å ¨´Ëμ·³ Í¨Ö μ Ë °²¥, § ¤ ´´μ³ ± ± SURL ¨²¨ LFN.
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��ˆ‹�†…�ˆ… 5. SHELL-‘Š�ˆ�’ ‡��“‘Š� LEXOR ��
UI-Œ�˜ˆ�…

#/bin/bash
if [ -z $1 ]
then
echo "Usage: Lexor.sh <vo> [0,l,2]"
exit 1

else
vo=$1

fi
if [ -z $2 ]
then

log=0
else

log=$2
fi
#Check if exists directory GridCom
d_gridcom="$HOME/GridCom"

if [ -d $d_gridcom ]; then
echo "$d_gridcom directory - exists"

else
echo "Directory $d_gridcom not exists, create it"

mkdir $d_gridcom
fi
cd $d_gridcom

pwd
export USR=`echo $USER`
export HM=`echo $HOME`

ProxyExist=`$GLITE_LOCATION/bin/glite-voms-proxy-info 2>/
dev/null | grep timeleft | wc -l`

ProxyExpired=`$GLITE_LOCATION/bin/glite-voms-proxy-info 2>/
dev/null | grep "timeleft : 0:00:00" | wc -l`

echo "ProxyExist={\$}ProxyExist, ProxyExpired={\$}ProxyExpired"
#ProxyExist=1
#ProxyExpired=0
if [ $ProxyExist -gt 0 -a $ProxyExpired -eq 0 ]; then

#nop
:

else
echo "Valid proxy is needed for Lexor execution!"
$GLITE_LOCATION/bin/glite-voms-proxy-info
if [ $ProxyExpired -gt 0 ]; then

echo "Proxy credential expired!"
fi
exit 1

fi

# Set LFC server
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# for special VO set var LFC{\_}HOST manually
setlfc="lcg-infosites --vo $vo lfc"
export LFC_HOST=`$setlfc`
export LCG_CATALOG_TYPE=lfc
echo "LFC_HOST=$LFC_HOST"
echo "LCG_CATALOG_TYPE=$LCG_CATALOG_TYPE"
lfc-ls -l /grid/$vo/V.Galakt

export CLASSPATH={\$}GC{\_}LOC/mysql-connector-java-3.1.12-bin.
jar:{\$}GC{\_}LOC/Lexor.jar

SN=`grid-proxy-info -subject`
TL=`grid-proxy-info -timeleft`

echo "VO=$vo"
echo "Subject name=$SN"
echo "Time left: $TL"
java LEXOR "$SN" $TL $vo $log $USR $HM
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