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�²¥³¥´É Grid-¸¨¸É¥³Ò LCG-2 ¢ ‹Ÿ�

„ ´μ μ¶¨¸ ´¨¥ ±μ³¶ÓÕÉ¥·´μ£μ ±² ¸É¥·  ‹ ¡μ· Éμ·¨¨ Ö¤¥·´ÒÌ ¶·μ¡²¥³
�ˆŸˆ, ´  ±μÉμ·μ³ ·¥ ²¨§μ¢ ´ ¢Éμ·μ° ¢ �ˆŸˆ ¢ÒÎ¨¸²¨É¥²Ó´Ò° Ô²¥³¥´É Grid-
¸¨¸É¥³Ò LCG-2. 	 ¸¸³μÉ·¥´a ±μ´Ë¨£Ê· Í¨Ö ¸¨¸É¥³Ò, ¶μ§¢μ²ÖÕÐ Ö ÔËË¥±É¨¢-
´μ¥ ¸μ¢³¥¸É´μ¥ ¨¸¶μ²Ó§μ¢ ´¨¥ ±² ¸É¥·  ± ± ²μ± ²Ó´Ò³¨ ¶μ²Ó§μ¢ É¥²Ö³¨ ‹Ÿ�,
É ± ¨ ¤·Ê£¨³¨ ¢ · ³± Ì Grid-¢ÒÎ¨¸²¥´¨° ±μ²² ¡μ· Í¨¨ ATLAS. �  ¶·¨³¥· Ì
¶μ± § ´Ò μ¸´μ¢´Ò¥ ÔÉ ¶Ò ¶μ¤£μÉμ¢±¨ ¨ ¸Î¥É  ± ± μ¡ÒÎ´ÒÌ § ¤ Î ´  ¸ ³μ³ ±² -
¸É¥·¥, É ± ¨ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ Grid, ´ Î¨´ Ö ¸ ¶μ²ÊÎ¥´¨Ö ¸¥·É¨Ë¨± Éμ¢, § ¶Ê¸± 
§ ¤ Î ¨ § ± ´Î¨¢ Ö ¶μ²ÊÎ¥´¨¥³ ·¥§Ê²ÓÉ Éμ¢. 	 ¸¸³ É·¨¢ ÕÉ¸Ö ¶¥·¸¶¥±É¨¢Ò · §-
¢¨É¨Ö ±² ¸É¥· .

	 ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ Ö¤¥·´ÒÌ ¶·μ¡²¥³ ¨³. ‚.�. „¦¥²¥¶μ¢ 
�ˆŸˆ.

‘μμ¡Ð¥´¨¥ �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2008

Dolbilov A.G., Ivanov Yu. P. P11-2008-68
Grid-System Element of LCG-2 in DLNP

We present here the description of the computer cluster at the Dzhelepov Lab-
oratory of Nuclear Problems of JINR, where the second Grid node at JINR was
realized. The conˇguration of the system, which allows effective joint usage of
cluster resources both for local users and for others within the framework of the
ATLAS collaboration is examined. Examples are given for basic stages of preparing
and running ordinary cluster jobs and with the Grid usages, starting from obtaining
CA certiˇcates, submitting jobs and retrieving the results. Perspectives of the cluster
upgrade are discussed.

The investigation has been performed at the Dzhelepov Laboratory of Nuclear
Problems, JINR.

Communication of the Joint Institute for Nuclear Research. Dubna, 2008
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ˆ¤¥Ö ¸μ¢³¥¸É´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ¢ÒÎ¨¸²¨É¥²Ó´ÒÌ ·¥¸Ê·¸μ¢ ±μ³¶ÓÕÉ¥·μ¢,
μ¡Ñ¥¤¨´¥´´ÒÌ ¢ ¸¥ÉÓ, ¶μÖ¢¨² ¸Ó, ¶μ¦ ²Ê°, μ¤´μ¢·¥³¥´´μ ¸ ¸ ³¨³ ¶μ´ÖÉ¨¥³
®±μ³¶ÓÕÉ¥·´ Ö ¸¥ÉÓ¯. ‘´ Î ²  ¡Ò²¨ · §¢¨ÉÒ ³¥Éμ¤Ò ¨ ¸¶μ¸μ¡Ò ¤²Ö ¨´-
Ëμ·³ Í¨μ´´μ£μ μ¡³¥´ : μÉ ¶·μ¸É¥°Ï¥£μ μ¡³¥´  Ë °² ³¨ (FTP) ¤μ ¸¥É¥¢ÒÌ
Ë °²μ¢ÒÌ ¸¨¸É¥³ (NFS, AFS), Ô²¥±É·μ´´aÖ ¶μÎÉ  ¨, ´ ±μ´¥Í, Web-¸¥·¢¨¸Ò,
±μÉμ·Ò¥ ¤²Ö ³´μ£¨Ì ¢μμ¡Ð¥ Ö¢²ÖÕÉ¸Ö ¸¨´μ´¨³μ³ ¶μ´ÖÉ¨Ö ®¸¥ÉÓ¯.

	 ¸¶·¥¤¥²¥´¨¥ ¢ÒÎ¨¸²¥´¨° (É. ¥. ¨¸¶μ²´Ö¥³μ£μ ±μ¤ ,   ´¥ Éμ²Ó±μ ¤ ´´ÒÌ)
¶μÖ¢¨²μ¸Ó ¶μ§¤´¥¥, ¶μ¸±μ²Ó±Ê ¶μ¤¤¥·¦±  É ±μ£μ ·μ¤  ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶Õ-
É¥·μ¢ É·¥¡Ê¥É ¤μ¢μ²Ó´μ ¡μ²ÓÏ¨Ì Ê¸¨²¨° ¤ ¦¥ ¤²Ö ±μ³¶ÓÕÉ¥·´ÒÌ ±² ¸É¥·μ¢
¸ μ¤¨´ ±μ¢μ° ¶·μÍ¥¸¸μ·´μ°  ·Ì¨É¥±ÉÊ·μ°, ´¥ £μ¢μ·Ö Ê¦¥ μ £¥É¥·μ£¥´´ÒÌ ¸¨-
¸É¥³ Ì.

�·μ¸É¥°Ï¨³ ¢ ·¨ ´Éμ³ · ¸¶·¥¤¥²¥´´ÒÌ ¢ÒÎ¨¸²¥´¨° Ö¢²Ö¥É¸Ö, ´ ¶·¨³¥·,
μ¡ÒÎ´ Ö ¶ ±¥É´ Ö ¸¨¸É¥³  (É¨¶  PBS ¨²¨ Condor), ¢ · ³± Ì ±μÉμ·μ° ¶μ²Ó-
§μ¢ É¥²Ó, ®¶μ¸É ¢¨¢¯ ¸¢μÕ § ¤ ÎÊ ¢ ®μÎ¥·¥¤Ó¯, ´¥ ¤μ²¦¥´ ¸ ³ ¡¥¸¶μ±μ¨ÉÓ¸Ö
μ Éμ³, ± ±, ±μ£¤  ¨ ´  ± ±μ° ±μ´±·¥É´μ ³ Ï¨´¥ ¡Ê¤¥É ¢Ò¶μ²´¥´μ ¥£μ § -
¤ ´¨¥. Š ± ¶· ¢¨²μ, É ±¨¥ ¸¨¸É¥³Ò ¶·¥¤¶μ² £ ÕÉ ´¥ Éμ²Ó±μ μ¤¨´ ±μ¢μ¸ÉÓ
 ¶¶ · É´μ° ¨ ¶·μ£· ³³´μ° ¸·¥¤Ò, ´μ ¨ μ¤¨´ ±μ¢μ¸ÉÓ ¸·¥¤¸É¢  ¢Éμ·¨§ Í¨¨
¶μ²Ó§μ¢ É¥²Ö, ´ ¶·¨³¥·, Î¥·¥§ ¸¨´Ì·μ´¨§ Í¨Õ ¶μ²Ó§μ¢ É¥²Ó¸±¨Ì ¤ ´´ÒÌ ´ 
¢¸¥Ì ³ Ï¨´ Ì ±² ¸É¥· . �μ³¨³μ ¤ ´´ÒÌ  ¢Éμ·¨§ Í¨¨ ´¥μ¡Ìμ¤¨³  ¨ ®¸¨´-
Ì·μ´¨§ Í¨Ö¯ Ë °²μ¢ ¶μ²Ó§μ¢ É¥²Ö (®¤μ³ Ï´ÖÖ¯ ¤¨·¥±Éμ·¨Ö ¨ ¶·.). ‚¸¥ ÔÉμ
³μ¦¥É ¡ÒÉÓ ¤μ¸É¨£´ÊÉμ ¤μ¸É ÉμÎ´μ ¶·μ¸ÉÒ³¨ ¸·¥¤¸É¢ ³¨ ´  ±² ¸É¥· Ì ³ ¸-
ÏÉ ¡  ®¶·¥¤¶·¨ÖÉ¨Ö¯, É. ¥. ¶·¨ ´ ²¨Î¨¨ Í¥´É· ²¨§μ¢ ´´μ£μ  ¤³¨´¨¸É·¨·μ-
¢ ´¨Ö. �¤´ ±μ ¡μ²¥¥ ±·Ê¶´Ò¥ ³ ¸ÏÉ ¡Ò, ´ ¶·¨³¥·, μ¡Ñ¥¤¨´¥´¨¥ ¸Î¥É´ÒÌ
·¥¸Ê·¸μ¢ ´¥¸±μ²Ó±¨Ì μ·£ ´¨§ Í¨°, É·¥¡ÊÕÉ ¸ÊÐ¥¸É¢¥´´μ£μ · ¸Ï¨·¥´¨Ö ³¥Ì -
´¨§³μ¢  ¢Éμ·¨§ Í¨¨ ¶μ²Ó§μ¢ É¥²Ö ¢ · ³± Ì É ±μ£μ ®£¨¶¥·±² ¸É¥· ¯.

‚ ¸¥·¥¤¨´¥ 1990-Ì ££. ´ Î ²¨¸Ó · §· ¡μÉ±¨ ³¥Éμ¤μ¢ · ¸¶·¥¤¥²¥´´ÒÌ ¢Ò-
Î¨¸²¥´¨°, ¶μ²ÊÎ¨¢Ï¨¥ ¢¶μ¸²¥¤¸É¢¨¨ ´ §¢ ´¨¥ ®Grid¯. ‚ · ¡μÉ Ì [1] ¨ [2],
¸Î¨É ÕÐ¨Ì¸Ö ±² ¸¸¨Î¥¸±¨³ ¢¢¥¤¥´¨¥³ ¢ Grid, ¶·¨¢¥¤¥´Ò μ¸´μ¢´Ò¥ ¶μ´ÖÉ¨Ö
¨ ¶·¨´Í¨¶Ò, ±μÉμ·Ò¥ ²¥£²¨ ¢ μ¸´μ¢Ê ÔÉμ£μ ¶μ¤Ìμ¤ . „²Ö ¨¤¥´É¨Ë¨± Í¨¨
¶μ²Ó§μ¢ É¥²Ö ¢ Grid-¸·¥¤¥ ¡Ò²μ ¶·¥¤²μ¦¥´μ ¨¸¶μ²Ó§μ¢ ÉÓ CA-¸¥·É¨Ë¨± ÉÒ
(Certiˇcate Authority), ¶·¨§´ ¢ ¥³Ò¥ ¢¸¥³¨ ®ÊÎ ¸É´¨± ³¨¯ μ¡Ñ¥¤¨´¥´¨Ö (É. ¥.
´  ¢¸¥Ì ±² ¸É¥· Ì, ¢Ìμ¤ÖÐ¨Ì ¢ Grid). �¤´ ±μ § ¤ ¢ ÉÓ ¶· ¢  ± ¦¤μ£μ ¶μ²Ó-
§μ¢ É¥²Ö ´  ± ¦¤μ³ ±² ¸É¥·¥ ´ ¶·Ö³ÊÕ ´  μ¸´μ¢¥ CA-¸¥·É¨Ë¨± Éμ¢ ¡Ò²μ
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¡Ò ¸²¨Ï±μ³ £·μ³μ§¤±μ° § ¤ Î¥°. 
Ò²μ ¢¢¥¤¥´μ ¶μ´ÖÉ¨¥ ®¢¨·ÉÊ ²Ó´μ° μ·£ -
´¨§ Í¨¨¯ (VO Å Virtual Organization) Å μ¡Ñ¥¤¨´¥´¨Ö ¶μ²Ó§μ¢ É¥²¥° (¢μ§-
³μ¦´μ, ¨§ £¥μ£· Ë¨Î¥¸±¨ · §²¨Î´ÒÌ ³¥¸É) ¢ ¥¤¨´ÊÕ £·Ê¶¶Ê. �·¨ ÔÉμ³ ·¥-
¸Ê·¸Ò (¢·¥³Ö ¸Î¥É , ¶ ³ÖÉÓ, ¤¨¸± ¨ ¶·μÎ¥¥), ¢Ò¤¥²Ö¥³Ò¥ ¶μ²Ó§μ¢ É¥²Õ ´ 
± ¦¤μ³ ±μ´±·¥É´μ³ ±² ¸É¥·¥, μ¶·¥¤¥²ÖÕÉ¸Ö VO, ¢ ±μÉμ·ÊÕ ¢Ìμ¤¨É ¶μ²Ó§μ-
¢ É¥²Ó (CA-¸¥·É¨Ë¨± É ´¥μ¡Ìμ¤¨³ ¶·¨ ¶·μ¢¥·±¥ ¶·¨´ ¤²¥¦´μ¸É¨ ± Éμ° ¨²¨
¨´μ° VO). �  ± ¦¤μ³ ±² ¸É¥·¥ ³μ£ÊÉ ¡ÒÉÓ ¸¢μ¨ ¸¶¨¸±¨ ®¶μ¤¤¥·¦¨¢ ¥³ÒÌ¯
VO ¨ ¢Ò¤¥²Ö¥³ÒÌ ¨³ ·¥¸Ê·¸μ¢. �μ³¨³μ  ¢Éμ·¨§ Í¨¨ ¡Ò²¨ ¸Ëμ·³Ê²¨·μ¢ ´Ò ¨
¶·¨´Í¨¶Ò ¶·¥¤μ¸É ¢²¥´¨Ö § ¤ Î¥ ¶μ²Ó§μ¢ É¥²Ö ± ± ¢ÒÎ¨¸²¨É¥²Ó´ÒÌ (¢·¥³¥´¨,
· §³¥·  ¢Ò¤¥²Ö¥³μ° ¶ ³ÖÉ¨ ¨ ¶·μÎ¥£μ), É ± ¨ Ë °²μ¢ÒÌ ·¥¸Ê·¸μ¢ (³¥Ì ´¨§-
³μ¢ § £·Ê§±¨ ¤ ´´ÒÌ § ¤ Î¨ ¸ Ê¤ ²¥´´μ° ³ Ï¨´Ò ´  ³ Ï¨´Ê, £¤¥ ¸μ¡¸É¢¥´´μ
¨ ¡Ê¤¥É ¶·μ¢μ¤¨ÉÓ¸Ö ¥¥ ¸Î¥É,   É ±¦¥ ¶¥·¥¤ Î¨ ·¥§Ê²ÓÉ Éμ¢ ¸Î¥É  ¢ μ¡· É´μ³
´ ¶· ¢²¥´¨¨). „²Ö ·¥ ²¨§ Í¨¨ ¢¸¥Ì ÔÉ¨Ì ¶·¨´Í¨¶μ¢ ¡Ò² É ±¦¥ ¸μ§¤ ´ ¸¶¥Í¨-
 ²Ó´Ò° ¶·μ£· ³³´Ò° ±μ³¶²¥±¸ Globus Toolkit [3]. � ¡μ· ¶·μ£· ³³ ¨ ÊÉ¨²¨É,
·¥ ²¨§ÊÕÐ¨° É ±ÊÕ ¸É·Ê±ÉÊ·Ê · ¸¶·¥¤¥²¥´´ÒÌ ¢ÒÎ¨¸²¥´¨° ¨ ¸É ¢Ï¨° ¤μ-
¶μ²´¨É¥²Ó´Ò³ (®¶·μ³¥¦ÊÉμÎ´Ò³¯) Ê·μ¢´¥³ ³¥¦¤Ê ¡ §¨¸´μ° μ¶¥· Í¨μ´´μ°
¸¨¸É¥³μ° ¨ ¶·μ£· ³³μ° ¶μ²Ó§μ¢ É¥²Ö, ¶μ²ÊÎ¨² ´ §¢ ´¨¥ ®middleware¯.

ˆ³¥´´μ ÔÉμÉ ¶μ¤Ìμ¤ ¡Ò² ¶·¨´ÖÉ ¢ –…	� ¤²Ö Ì· ´¥´¨Ö ¨ μ¡· ¡μÉ±¨ ¤ ´-
´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢ ALICE, ATLAS, CMS ¨ LHCb ´  ¸μ§¤ ¢ ¥³μ³ ±μ²² °¤¥·¥
LHC. Šμ³¶²¥±¸ ¶·μ£· ³³, μ¡¥¸¶¥Î¨¢ ÕÐ¨Ì · ¡μÉÊ Grid middleware ´  ¤¥¸ÖÉ-
± Ì ÉÒ¸ÖÎ ³ Ï¨´ ¢ ¸μÉ´ÖÌ μ·£ ´¨§ Í¨ÖÌ, ¢Ìμ¤ÖÐ¨Ì ¢ ÔÉ¨ ±μ²² ¡μ· Í¨¨, ¶μ²Ê-
Î¨² ´ §¢ ´¨¥ LCG (LHC Computing Grid). 	¥¸Ê·¸Ò LCG Grid ¤μ¸ÉÊ¶´Ò É ±¦¥
¨ Í¥²μ³Ê ·Ö¤Ê ¤·Ê£¨Ì Grid-±μ³¶²¥±¸μ¢, ¸·¥¤¨ ±μÉμ·ÒÌ ± ± ³¥¦¤Ê´ ·μ¤´Ò¥
(EGEE Å Enabling Grids for E-SciencE, OSG Å Open Science Grid ¨ ¶·.), É ±
¨ ´ Í¨μ´ ²Ó´Ò¥ ¨ ·¥£¨μ´ ²Ó´Ò¥, ´ ¶·¨³¥·, INFN Grid ¢ ˆÉ ²¨¨ [5] ¨ RDIG
(Russian Data Intensive Grid) ¢ 	μ¸¸¨¨ [6]. ‚μ§³μ¦´μ¸ÉÓ ¸Î¥É  ±μ´±·¥É´μ°
§ ¤ Î¨ ´  ²Õ¡μ° ¨§ ³ Ï¨´, ¢Ìμ¤ÖÐ¥° ¢ · §²¨Î´Ò¥ Grid-¸É·Ê±ÉÊ·Ò, ± ¦¤ Ö
¨§ ±μÉμ·ÒÌ ¨³¥¥É ¸¢μ¨ μ¸μ¡¥´´μ¸É¨, ¶·¨¢μ¤¨É ± ¶¥·¥£·Ê¦¥´´μ¸É¨ ¶·μ£· ³³-
´μ£μ ±μ³¶²¥±¸ : ´¥μ¡Ìμ¤¨³μ, ´ ¶·¨³¥·, ÊÎ¨ÉÒ¢ ÉÓ μ¸μ¡¥´´μ¸É¨ ±μ´±·¥É´μ°
¶ ±¥É´μ° ¸¨¸É¥³Ò (PBS, Condμr ¨ ¶·.), Ê¸É ´μ¢²¥´´μ° ´  ±μ´±·¥É´μ³ ¸Î¥É-
´μ³ Ô²¥³¥´É¥ Grid ¨ ³´. ¤·. ‚ ´ ¸ÉμÖÐ¨° ³μ³¥´É ¢ ± Î¥¸É¢¥ μ¸´μ¢´μ° ¢¥·¸¨¨
LCG middleware ¶·¨´ÖÉ  ·¥ ²¨§ Í¨Ö gLite [7].

‚ �ˆŸˆ · ¡μÉÒ ¶μ ¸μ§¤ ´¨Õ LCG-¸¥£³¥´É  ´ Î ²¨¸Ó ¢ 2002 £. �  ¡ §¥
¸¥·¢¥·μ¢ ‹ˆ’ ¡Ò²  ¸μ§¤ ´  Grid-¸É·Ê±ÉÊ·  ¸¥£³¥´É  JINR-LCG2: ®¢ÒÎ¨¸²¨-
É¥²Ó´Ò° Ô²¥³¥´É¯ (CE Å Computing Element), ®Ë °²μ¢Ò° Ô²¥³¥´É¯ (SE Å
Storage Element), ®¡·μ±¥· ·¥¸Ê·¸μ¢¯ (RB Å Resource Broker) ¨ ¶·μÎ¨¥ Grid-
®¸¥·¢¨¸Ò¯, ´¥μ¡Ìμ¤¨³Ò¥ ¤²Ö ¶μ²´μÍ¥´´μ£μ ËÊ´±Í¨μ´¨·μ¢ ´¨Ö ¸¥£³¥´É .

‚ ´ Î ²¥ 2004 £. ¢ ‹Ÿ� ¶μ ¨´¨Í¨ É¨¢¥ ¤¨·¥±Í¨¨ ¡Ò²  ¸μ§¤ ´  ´¥Ëμ·³ ²Ó-
´ Ö £·Ê¶¶ , ¶μ²ÊÎ¨¢Ï Ö ¢¶μ¸²¥¤¸É¢¨¨ ´ §¢ ´¨¥ LGD (LNP Grid Development),
¢ ±μÉμ·ÊÕ ¢³¥¸É¥ ¸  ¢Éμ· ³¨ ¸É ÉÓ¨ ¢μÏ²¨ Š.ˆ. ƒ·¨Í ° ¨ ‚. ƒ. �²ÓÏ¥¢¸±¨°.
‚ ·¥§Ê²ÓÉ É¥ · ¡μÉÒ ÔÉμ° £·Ê¶¶Ò ¢ ‹Ÿ� ¡Ò² ¸μ§¤ ´ ¢Éμ·μ° ¢ �ˆŸˆ ®¢ÒÎ¨-
¸²¨É¥²Ó´Ò° Ô²¥³¥´É¯ ¸¥£³¥´É  JINR-LCG2.
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‚ ¶¥·¢μ³ · §¤¥²¥ · ¸¸³μÉ·¥´Ò μ¸´μ¢´Ò¥ μ¸μ¡¥´´μ¸É¨ ±μ´Ë¨£Ê· Í¨¨ ¸μ-
§¤ ´´μ£μ ±² ¸É¥· . „ ²¥¥ ´  ¶·μ¸ÉÒÌ ¶·¨³¥· Ì ¶μ± § ´Ò ¢μ§³μ¦´μ¸É¨ ¥£μ
¨¸¶μ²Ó§μ¢ ´¨Ö ¤²Ö ¸Î¥É  ²μ± ²Ó´ÒÌ § ¤ Î (± ± μ¡ÒÎ´ÒÌ, É ± ¨ ³´μ£μ¶·μÍ¥¸-
¸μ·´ÒÌ MPI-§ ¤ ´¨°) ¢ ¶ ±¥É´μ³ ·¥¦¨³¥. �μ¸²¥ Î¥£μ · ¸¸± § ´μ μ · ¡μÉ¥
c Grid: · ¸¸³μÉ·¥´ ¢¥¸Ó ¶ÊÉÓ μÉ ¶μ²ÊÎ¥´¨Ö CA-¸¥·É¨Ë¨± É  ¶μ²Ó§μ¢ É¥²Ö
¤μ ¶μ¤£μÉμ¢±¨, § ¶Ê¸±  ¨ ¶μ²ÊÎ¥´¨Ö ·¥§Ê²ÓÉ Éμ¢ Grid-§ ¤ Î¨. ‚ § ±²ÕÎ¥´¨¨
¶μ¤¢¥¤¥´Ò ¨Éμ£¨ ¨ · ¸¸³μÉ·¥´Ò ¶ÊÉ¨ ¤ ²Ó´¥°Ï¥£μ · §¢¨É¨Ö ±² ¸É¥· .

1. ‘’�“Š’“�� Š‹�‘’…��

ˆ§´ Î ²Ó´μ ¶¥·¥¤ £·Ê¶¶μ° LGD § ¤ Î  μ¡ μ·£ ´¨§ Í¨¨ · ¸¶·¥¤¥²¥´´ÒÌ
¢ÒÎ¨¸²¥´¨° ¸É ¢¨² ¸Ó ¢ ´¥¸±μ²Ó±μ ¡μ²¥¥ μ¡Ð¥° Ëμ·³Ê²¨·μ¢±¥: ¨³¥Ö ¢ ‹Ÿ�
± ± ³¨´¨³Ê³ ´¥¸±μ²Ó±μ ¸μÉ¥´ ±μ³¶ÓÕÉ¥·μ¢ ¢ ¤μ¸É ÉμÎ´μ ´¥¶²μÌμ° ±μ´Ë¨£Ê-
· Í¨¨, ¡μ²ÓÏ¨´¸É¢μ ¨§ ±μÉμ·ÒÌ ¢ ± ¦¤Ò° ±μ´±·¥É´Ò° ³μ³¥´É ¶·μ¸Éμ ´ Ìμ-
¤ÖÉ¸Ö ¢ ¸μ¸ÉμÖ´¨¨ μ¦¨¤ ´¨Ö ¢¢μ¤  ±μ³ ´¤, · ¸¸³μÉ·¥ÉÓ ¢μ§³μ¦´Ò¥ ¸¶μ¸μ¡Ò
¨¸¶μ²Ó§μ¢ ´¨Ö ®¶·μ¸É ¨¢ ÕÐ¨Ì¯ ¸Î¥É´ÒÌ ³μÐ´μ¸É¥°. �μ¨¸±¨ ·¥Ï¥´¨Ö ÔÉμ°
§ ¤ Î¨ ¥¸É¥¸É¢¥´´Ò³ μ¡· §μ³ ¶·¨¢¥²¨ ± · ¸¸³μÉ·¥´¨Õ Grid-É¥Ì´μ²μ£¨°, ±μ-
Éμ·Ò¥ ´  ÉμÉ ³μ³¥´É ¡Ò²¨ ¤²Ö  ¢Éμ·μ¢ ¸μ¢¥·Ï¥´´μ ´μ¢Ò³ ´ ¶· ¢²¥´¨¥³
¨¸¸²¥¤μ¢ ´¨°.

‚´ Î ²¥ ¡Ò²¨ ¸¤¥² ´Ò (´ ¤μ ¶·¨§´ ÉÓ, ¤μ¸É ÉμÎ´μ ·μ¡±¨¥) ¶μ¶ÒÉ±¨ ¨¸-
¶μ²Ó§μ¢ ÉÓ ¤²Ö μ·£ ´¨§ Í¨¨ · ¸¶·¥¤¥²¥´´μ° · ¡μÉÒ ¸μ¡¸É¢¥´´μ Globus Toolkit.
�¤´ ±μ ¢¸±μ·¥ ¸É ²μ Ö¸´μ, ÎÉμ ¤²Ö ¤μ¸É¨¦¥´¨Ö ÌμÉÓ ± ±μ£μ-Éμ ¶· ±É¨Î¥¸±μ£μ
·¥Ï¥´¨Ö ¸ÉμÖ¢Ï¥° ¶·μ¡²¥³Ò ´¥μ¡Ìμ¤¨³Ò ¤μ¸É ÉμÎ´μ ¡μ²ÓÏ¨¥ ¤μ¶μ²´¨É¥²Ó-
´Ò¥ Ê¸¨²¨Ö ¶μ ¸μ§¤ ´¨Õ ·¥ ²Ó´μ · ¡μÉ ÕÐ¥£μ Grid-±μ³¶²¥±¸ . ‚³¥¸Éμ ÔÉμ£μ
¡Ò²μ ·¥Ï¥´μ ¨¸¶μ²Ó§μ¢ ÉÓ · §· ¡μÉ±¨ LCG Grid, É¥³ ¡μ²¥¥ ÎÉμ ± ± ‹Ÿ�, É ±
¨ �ˆŸˆ ¢ Í¥²μ³ ÊÎ ¸É¢ÊÕÉ ¢ Ô±¸¶¥·¨³¥´É Ì –…	�, ¢ Î ¸É´μ¸É¨, ¢ ±μ²² ¡μ-
· Í¨¨ ATLAS.

Š ± ¢¸¥ § ¤ Î¨ Ô±¸¶¥·¨³¥´Éμ¢ ´  LHC, É ± ¨ ¸ ³  ·¥ ²¨§ Í¨Ö LCG Grid
¶·¥¤¶μ² £ ÕÉ ¨¸¶μ²Ó§μ¢ ´¨¥ �‘ Linux. �¤´ ±μ ¤ ¦¥ ¶·¨¢²¥Î¥´¨¥ £μÉμ¢ÒÌ
¶ ±¥Éμ¢ ¶·μ£· ³³ ¢ ¤ ´´μ³ ¸²ÊÎ ¥ Éμ¦¥ ´¥ Ö¢²Ö¥É¸Ö É·¨¢¨ ²Ó´μ° § ¤ Î¥°.
„¥²μ ¢ Éμ³, ÎÉμ ´ ¤μ ¡Ò²μ ¸μ§¤ ÉÓ ®¸É ´¤ ·É´ÊÕ¯ ±μ´Ë¨£Ê· Í¨Õ Linux ³ -
Ï¨´Ò, ±μÉμ· Ö ¨³¥¥É ¢¸¥ ´¥μ¡Ìμ¤¨³Ò¥ ¤²Ö ¶·μË¥¸¸¨μ´ ²Ó´μ° · ¡μÉÒ ¶·μ-
£· ³³´Ò¥ ¶ ±¥ÉÒ (±μ³¶¨²ÖÉμ·Ò, ¡¨¡²¨μÉ¥±¨ ¶·μ£· ³³, É¥±¸É·μ¢Ò¥ ¶·μÍ¥¸-
¸μ·Ò, ³Ê²ÓÉ¨³¥¤¨°´Ò¥ ¸·¥¤¸É¢  ¨ É. ¤.). ˆ ¢ Éμ ¦¥ ¢·¥³Ö ÔÉμ ®· ¡μÎ¥¥ ³¥¸Éμ¯
¤μ²¦´μ ¡ÒÉÓ É ±¦¥ ¨ ®· ¡μÎ¨³ Ê§²μ³¯ (WN Å Worker Node) ¨/¨²¨ Grid-
®¨´É¥·Ë¥°¸μ³ ¶μ²Ó§μ¢ É¥²Ö¯ (UI Å User Interface) ¢ É¥·³¨´μ²μ£¨¨ LCG.
�¥·¢μ¥ (É. ¥. ¶μ²Ó§μ¢ É¥²Ó¸±¨¥ ¶·μ£· ³³Ò) É·¥¡Ê¥É Ê¸É ´μ¢±¨ ¨ ¶μ¸ÉμÖ´´μ£μ
μ¡´μ¢²¥´¨Ö ¤μ¸É ÉμÎ´μ ®¸¢¥¦¨Ì¯ ¢¥·¸¨° ± ± ¸ ³μ° μ¶¥· Í¨μ´´μ° ¸¨¸É¥³Ò,
É ± ¨ ¢¸¥Ì ¶·¨²μ¦¥´¨°. �·¨ ÔÉμ³ LCG middleware ¢μ ³´μ£μ³ ±μ´¸¥·¢ É¨¢´μ.
„μ¸É ÉμÎ´μ ¸± § ÉÓ, ÎÉμ ¡ §μ¢μ° �‘ ¤²Ö ¢¸¥Ì É¨¶μ¢ Ê§²μ¢ LCG Grid ¤μ ¸¨Ì
¶μ· Ö¢²Ö¥É¸Ö Scientiˇc Linux 3 (SL3) ¨²¨  ´ ²μ£¨Î´Ò¥ ¥³Ê ¤¨¸É·¨¡ÊÉ¨¢Ò ´ 
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μ¸´μ¢¥ Red Hat Enterprise Linux 3 (RHEL3). ‘μμÉ¢¥É¸É¢ÊÕÐ¨¥ ¥³Ê ´ ¡μ·Ò
±μ³¶¨²ÖÉμ·μ¢, ¸É ´¤ ·É´ÒÌ ¡¨¡²¨μÉ¥± ¨ ¶·¨²μ¦¥´¨° §  ¶·μÏ¥¤Ï¥¥ ¸ ³μ-
³¥´É  ¶μÖ¢²¥´¨Ö RHEL3 ¢·¥³Ö Ê¸¶¥²¨ § ³¥É´μ μ¡´μ¢¨ÉÓ¸Ö ¢ ´μ¢ÒÌ ¢¥·¸¨ÖÌ:
¢ ³ ·É¥ 2007 £. ¶μÖ¢¨² ¸Ó ¢¥·¸¨Ö RHEL5,   ¢ ³ ¥ 2007 £. Å  ´ ²μ£¨Î´ Ö ¥°
SL5. †¥² ´¨¥ ¶μ²Ó§μ¢ É¥²¥° · ¡μÉ ÉÓ ¸ ´μ¢Ò³¨ ¢¥·¸¨Ö³¨ ¶·μ£· ³³ ¢¶μ²´¥
¥¸É¥¸É¢¥´´μ, ¢ Éμ³ Î¨¸²¥ ¨ ¶μÉμ³Ê, ÎÉμ ¢ ´μ¢ÒÌ ¢¥·¸¨ÖÌ ¶μÖ¢¨² ¸Ó ¸É ¡¨²Ó´ Ö
¶μ¤¤¥·¦±  ¸μ¢·¥³¥´´ÒÌ 64-¡¨Éμ¢ÒÌ ¶·μÍ¥¸¸μ·μ¢, ¢ Éμ ¢·¥³Ö ± ± ¢ SL3 μ´ 
¥Ð¥ ¸² ¡ , ¤  ¨ ¸ ³ ¤¨¸É·¨¡ÊÉ¨¢ LCG middlware ¡ §¨·Ê¥É¸Ö ´  32-¡¨Éμ¢μ°
 ·Ì¨É¥±ÉÊ·¥ i386. ‹¨ÏÓ ¢ ´ Î ²¥ 2008 £. ¤²Ö ´¥±μÉμ·ÒÌ É¨¶μ¢ Ê§²μ¢ Grid
¶μÖ¢¨²¨¸Ó ¢¥·¸¨¨ LCG middleware (gLite 3.1) ´  ¡ §¥ SL4 ¨ ¸ ¶μ¤¤¥·¦±μ°
64-¡¨Éμ¢μ°  ·Ì¨É¥±ÉÊ·Ò.

—Éμ¡Ò ³ ±¸¨³ ²Ó´μ Ê¤μ¢²¥É¢μ·¨ÉÓ ¶μÉ·¥¡´μ¸É¨ ²μ± ²Ó´ÒÌ ¶μ²Ó§μ¢ É¥-
²¥°, ¡Ò²μ ·¥Ï¥´μ ¸¤¥² ÉÓ ¢ ± Î¥¸É¢¥ ¡ §¨¸´μ° �‘ ¤²Ö WN ¨ UI ³ Ï¨´
¢¥·¸¨Õ Scientiˇc Linux 4 (SL4) (´  ÉμÉ ³μ³¥´É ÔÉμ ¡Ò²  ¸ ³ Ö ®¸¢¥¦ Ö¯ �‘).
�É³¥É¨³, ÎÉμ ´  ±² ¸É¥·¥ ‹Ÿ� · ¡μÉ  ¸ SL4 ¢¥¤¥É¸Ö ¸ 2005 £., Éμ£¤  ± ± ¤¨¸-
É·¨¡ÊÉ¨¢Ò LCG middleware ¤²Ö WN ¨ UI ¡Ò²Ò ¸μ§¤ ´Ò ²¨ÏÓ ¢¥¸´μ° 2007 £.
–¥´É· ²Ó´Ò° ±² ¸É¥· ‹ˆ’ É ±¦¥ ¶¥·¥Ï¥² ´  SL4 ²¨ÏÓ ¢ Éμ³ ¦¥ £μ¤Ê.

�¤´μ¢·¥³¥´´μ ¡Ò²  Ê¸¨²¥´  ®§ Ð¨É ¯ ¸¨¸É¥³Ò. „²Ö  ¢Éμ·¨§ Í¨¨ ¶μ²Ó-
§μ¢ É¥²¥° ¡Ò²  ¢Ò¡· ´  ¸¨¸É¥³  Kerberos 5, ÌμÉÖ ³´μ£¨¥ ¶·¨²μ¦¥´¨Ö ¶μ¤-
¤¥·¦¨¢ ÕÉ ²¨ÏÓ ¡μ²¥¥ ®¸² ¡ÊÕ¯ ¢¥·¸¨Õ Å Kerberos 4. ’ ±μ¥ ¶μ¢ÒÏ¥´¨¥
Ê·μ¢´Ö ®¡¥§μ¶ ¸´μ¸É¨¯ ¶μÉ·¥¡μ¢ ²μ, ¢ Î ¸É´μ¸É¨, ¨ ¤μ¶μ²´¨É¥²Ó´ÒÌ Ê¸¨²¨°
¶μ ¨´É¥£· Í¨¨ ¸ Ë °²μ¢μ° ¸¨¸É¥³μ° AFS, ±μÉμ· Ö ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö Ì· ´¥´¨Ö
¤¨·¥±Éμ·¨° ¶μ²Ó§μ¢ É¥²¥°. �¡Ð¨° μ¡Ñ¥³ ¤¨¸±μ¢μ£μ ¶·μ¸É· ´¸É¢  ´  ¸μ§¤ ´-
´μ³ ¢ · ³± Ì ±² ¸É¥·  AFS-¸¥·¢¥·¥ μ±μ²μ 1,2 T¡ °É, ÎÉμ ¶μ±  ¢¶μ²´¥ ¤μ¸É -
ÉμÎ´μ ± ± ¤²Ö Ë °²μ¢ ¶μ²Ó§μ¢ É¥²¥°, É ± ¨ ¤²Ö ¶·μ£· ³³. ‡ ³¥É¨³ ¢ ¸¢Ö§¨ ¸
ÔÉ¨³, ÎÉμ ´  ¸¥£μ¤´ÖÏ´¨° ¤¥´Ó ¢ �ˆŸˆ ¥¸ÉÓ ´¥¸±μ²Ó±μ AFS-¸¥·¢¥·μ¢, ¨ ¥¸ÉÓ
¦¥² ´¨¥ μ¡Ñ¥¤¨´¨ÉÓ ¨Ì ¢ ¥¤¨´ÊÕ ¸É·Ê±ÉÊ·Ê. „²Ö AFS ¸É ´¤ ·É´Ò³ Ö¢²Ö¥É¸Ö
Kerberos 4. ˆ ¥¸²¨ ®·¥Í¥¶ÉÒ¯ ¶μ ¶¥·¥¢μ¤Ê AFS ´  Kerberos 5 ¨§¢¥¸É´Ò, Éμ
¤²Ö ¨´É¥£· Í¨¨ ¸ ¶ ±¥É´μ° ¸¨¸É¥³μ° § ¶Ê¸±  § ¤ Î PBS (·¥ ²Ó´μ Ê¸É ´μ¢²¥´ 
¥¥ ·¥ ²¨§ Í¨Ö Torque) ¶μÉ·¥¡μ¢ ² ¸Ó ³μ¤¥·´¨§ Í¨Ö ¸¨¸É¥³Ò PSR (Password
Storage and Retreive), ¨¸¶μ²Ó§Ê¥³μ° PBS ¤²Ö ¶μ²ÊÎ¥´¨Ö Éμ±¥´  AFS ´  ¢·¥³Ö
¢Ò¶μ²´¥´¨Ö ¶·μ£· ³³Ò ¶μ²Ó§μ¢ É¥²Ö ¤²Ö ¤μ¸ÉÊ¶  ± ¥£μ Ë °² ³. �·¨Ï²μ¸Ó
¤μ¡ ¢¨ÉÓ ¢ ¸É ´¤ ·É´Ò° ±μ¤ PSR ¢μ§³μ¦´μ¸ÉÓ aÊÉ¥´É¨Ë¨± Í¨¨ ¸ ¨¸¶μ²Ó§μ¢ -
´¨¥³ Kerberos 5. ‡ ³¥É¨³, ÎÉμ ¨³¥´´μ ÔÉμÉ ¢ ·¨ ´É PSR ¨ ¡Ò² ¢§ÖÉ §  μ¸´μ¢Ê
¶·¨ μ¡´μ¢²¥´¨¨ Í¥´É· ²Ó´μ£μ ±² ¸É¥·  ‹ˆ’ ¢¥¸´μ° 2007 £. ˆ§ ¶·μÎ¨Ì ³μ¤¨-
Ë¨± Í¨° ¸Éμ¨É É ±¦¥ Ê¶μ³Ö´ÊÉÓ ¨ Ê¸É ´μ¢±Ê ¸μ¢·¥³¥´´μ° ¢¥·¸¨¨ Secure Shell,
¢ ±μÉμ·μ° ¢ μÉ²¨Î¨¥ μÉ · ´´¨Ì ¢¥·¸¨° ¶μ¤¤¥·¦±  Kerberos 5 ·¥ ²¨§μ¢ ´  ¢
¶μ²´μ³ μ¡Ñ¥³¥, ÎÉμ ¶μ§¢μ²¨²μ μ¸ÊÐ¥¸É¢¨ÉÓ ®¶·μ§· Î´Ò°¯ Ë °²μ¢Ò° μ¡³¥´
³¥¦¤Ê ³ Ï¨´ ³¨ ±² ¸É¥·  (ÔÉμ ´Ê¦´μ, ¢ Î ¸É´μ¸É¨, ¤²Ö · ¡μÉÒ ¸¨¸É¥³Ò PBS)
¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¢ ± Î¥¸É¢¥ ¸·¥¤¸É¢   ¢Éμ·¨§ Í¨¨ host ®±²ÕÎ¥°¯ Kerberos 5.

�  ¢¸¥ ÔÉ¨,   É ±¦¥ ³´μ£¨¥ ¤·Ê£¨¥ ´¥Ê¶μ³Ö´ÊÉÒ¥ ³μ¤¨Ë¨± Í¨¨ ¶μÉ·¥¡μ-
¢ ²μ¸Ó ¢·¥³Ö. „  ¥Ð¥ ¨ ´¥ § ¢¨¸ÖÐ¨¥ μÉ  ¢Éμ·μ¢ Ë ±Éμ·Ò ¢´¥¸²¨ ¸¢μÕ ²¥¶ÉÊ.

4



�μ ± ± ¡Ò Éμ ´¨ ¡Ò²μ, ¢ ´ Î ²¥ ²¥É  2006 £. ®¢ÒÎ¨¸²¨É¥²Ó´Ò° Ô²¥³¥´É¯ ‹Ÿ�
´ Î ² ¸¢μÕ ¦¨§´Ó. ‚ ¶¥·¢ÊÕ μÎ¥·¥¤Ó ÔÉμ μÉ´μ¸¨É¸Ö ± ¢μ§³μ¦´μ¸É¨ · ¡μÉÒ
¶μ²Ó§μ¢ É¥²¥° ¢ μ¡ÒÎ´μ³ ²μ± ²Ó´μ³ (É. ¥. ¡¥§ ¨¸¶μ²Ó§μ¢ ´¨Ö Grid) ·¥¦¨³¥.

�  ¶¥·¢μ³ ÔÉ ¶¥ LGD-±² ¸É¥· ¸μ¸ÉμÖ² ¨§ ¸²¥¤ÊÕÐ¨Ì ³ Ï¨´ (¢¸¥ ±μ³-
¶ÓÕÉ¥·Ò μ¤´μ¶·μÍ¥¸¸μ·´Ò¥ Pentium 4, 3,0 ƒƒÍ CPU, 1 ƒ¡ °É RAM):

Œ Ï¨´  ‘¨¸É¥³  ”Ê´±Í¨¨

lgdce01 SL3 CE
lgd2 SL4 WN+UI
lgd3 SL4 WN+UI
lgd4 SL4 WN+UI
lgdafs SL4 Kerberos ¨ AFS-¸¥·¢¥·

�É³¥É¨³, ÎÉμ ²¨ÏÓ ´  μ¤´μ° ³ Ï¨´¥ lgdce01 ¡Ò²  Ê¸É ´μ¢²¥´  �‘ SL3,
ÎÉμ, ¢¶·μÎ¥³, ¢ ¤ ´´μ³ ¸²ÊÎ ¥ ´¥±·¨É¨Î´μ, ¶μ¸±μ²Ó±Ê ·¥ ²Ó´μ ¶μ²Ó§μ¢ É¥²Ó
· ¡μÉ ¥É ´  ¤·Ê£¨Ì ³ Ï¨´ Ì: ± ± ®¨´É¥·Ë¥°¸ ¶μ²Ó§μ¢ É¥²Ö¯ (UI) É ± ¨ ®· -
¡μÎ¨° Ê§¥²¯ (WN) · ¡μÉ ÕÉ ¶μ¤ SL4, É. ¥. ¢¸¥ § ¤ Î¨ ¶μ²Ó§μ¢ É¥²Ö ¢Ò¶μ²-
´ÖÕÉ¸Ö ¢ ¸·¥¤¥ SL4. ‚ ±μ´Í¥ 2006 £. ± ÔÉμ³Ê ¸¶¨¸±Ê WN+UI ¤μ¡ ¢¨²¨¸Ó
¶·¨´ ¤²¥¦ Ð¨¥ · §²¨Î´Ò³ £·Ê¶¶ ³ ‹Ÿ� ¥Ð¥ É·¨ ³ Ï¨´Ò. �´¨ ¨³¥²¨ ¡μ²¥¥
¸μ¢·¥³¥´´ÊÕ ±μ´Ë¨£Ê· Í¨Õ ´  ¡ §¥ ¤¢ÊÌ¶·μÍ¥¸¸μ·´ÒÌ Intel Xeon: proton
(3,0 ƒƒÍ, 2 ƒ¡ °É RAM) ¨ nemo (2,4 ƒƒÍ CPU, 1 ƒ¡ °É RAM) ¨§ ���”��
¨ bes3 (2,4 ƒƒÍ CPU, 512 Œ¡ °É RAM) ¨§ ���‚�.

Šμ³¶ÓÕÉ¥· lgdce01 · ¡μÉ ¥É ± ± ®¢ÒÎ¨¸²¨É¥²Ó´Ò° Ô²¥³¥´É¯ CE, μ¡¥¸-
¶¥Î¨¢ Ö, ¢ Î ¸É´μ¸É¨, · ¡μÉÊ ¶ ±¥É´μ° ¸¨¸É¥³Ò (¸¥·¢¥· Torque) ¨ ¶² ´¨·μ¢-
Ð¨±  § ¤ Î (Maui) ¤²Ö ²μ± ²Ó´ÒÌ ¶μ²Ó§μ¢ É¥²¥°. �¸É ²Ó´Ò¥ ³ Ï¨´Ò (lgd2,
lgd3...) Å ÔÉμ · ¡μÎ¨¥ ¸É ´Í¨¨ ¶μ²Ó§μ¢ É¥²Ö. �  ´¨Ì Ê¸É ´μ¢²¥´Ò ±μ³-
¶¨²ÖÉμ·Ò (C, C++, FORTRAN), ¡¨¡²¨μÉ¥±¨ ¶·μ£· ³³ CERNLIB, É¥±¸É·μ-
¢Ò¥ ¶·μÍ¥¸¸μ·Ò (TEX/LATEX, Open Ofˇce), web-¡· Ê§¥·Ò (Mozilla Seamonkey,
FireFox), ¶μÎÉ  (pine, Mozilla Thunderbird), ³Ê²ÓÉ¨³¥¤¨°´Ò¥ ¸·¥¤¸É¢  (§¢Ê± ¨
¢¨¤¥μ CD/DVD, Skype) ¨ É. ¤.

�μ³¨³μ μ¡ÒÎ´μ° · ¡μÉÒ (± ± ´  μ¡ÒÎ´μ³ desktop-±μ³¶ÓÕÉ¥·¥) ¶μ²Ó§μ-
¢ É¥²Ó ³μ¦¥É ¶μ¸Ò² ÉÓ ¸¢μ¨ § ¤ Î¨ ¨ ´  ¤²¨É¥²Ó´Ò° ¸Î¥É, ¶·¨ ÔÉμ³ ·¥ ²Ó´μ¥
¨Ì ¢Ò¶μ²´¥´¨¥ ¡Ê¤¥É ¶·μÌμ¤¨ÉÓ ´  ¸¢μ¡μ¤´μ° ³ Ï¨´¥ ±² ¸É¥· . 	 ¸¸³μÉ·¨³
É¥¶¥·Ó ´  ¶·μ¸ÉÒÌ ¶·¨³¥· Ì ¶μ¤£μÉμ¢±Ê ¨ § ¶Ê¸± ²μ± ²Ó´ÒÌ (´¥ Grid) § ¤ ´¨°
´  ±² ¸É¥·¥.

2. ‡��“‘Š ‡�„�— ‚ ��Š…’��Œ �…†ˆŒ…

�¥·¥¤ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¶ ±¥É´μ° ¸¨¸É¥³Ò ¶μ²Ó§μ¢ É¥²Õ ´¥μ¡Ìμ¤¨³μ ¸μ-
Ì· ´¨ÉÓ ¸¢μ° ¶ ·μ²Ó ¢ ¸¨¸É¥³¥ PSR. „²Ö ÔÉμ£μ ¤μ¸É ÉμÎ´μ ´ ¡· ÉÓ ±μ³ ´¤Ê
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pbspwstore ¨ ¢¢¥¸É¨ ¸¢μ° ¶ ·μ²Ó (§¤¥¸Ó ¨ ¤ ²¥¥ ¢ ¶·¨³¥· Ì ±μ´¸μ²Ó´Ò¥ ¸μ-
μ¡Ð¥´¨Ö ´¥ ¢¸¥£¤  ¡Ê¤ÊÉ ¶·¨¢μ¤¨ÉÓ¸Ö ¶μ²´μ¸ÉÓÕ):

~> pbspwstore

...
Enter your AFS password: ← ¢¢¥¤¨É¥ ¶ ·μ²Ó
...

�ÉÊ ±μ³ ´¤Ê ´ ¤μ ¢Ò§¢ ÉÓ ²¨ÏÓ μ¤¨´ · § ¶¥·¥¤ ´ Î ²μ³ · ¡μÉÒ ¸ ¶ ±¥É´μ°
¸¨¸É¥³μ°,   É ±¦¥ ¶·¨ ± ¦¤μ³ ¶μ¸²¥¤ÊÕÐ¥³ ¨§³¥´¥´¨¨ ¶μ²Ó§μ¢ É¥²¥³ ¸¢μ-
¥£μ ¶ ·μ²Ö. 
¥§ ÔÉμ£μ § ¤ Î  ¶μ²Ó§μ¢ É¥²Ö, § ¶ÊÐ¥´´ Ö ¶ ±¥É´μ° ¸¨¸É¥³μ°
PBS, ´¥ ¸³μ¦¥É ¶μ²ÊÎ¨ÉÓ ¤μ¸ÉÊ¶ ± ¥£μ Ë °² ³, · ¸¶μ²μ¦¥´´Ò³ ´  AFS-
¸¥·¢¥·¥.

�μ¸É ¢¨ÉÓ ¸¢μÕ § ¤ ÎÊ ¢ μÎ¥·¥¤Ó § ¤ ´¨° ¶μ²Ó§μ¢ É¥²Ó ³μ¦¥É ±μ³ ´¤μ°
qsub. �·£Ê³¥´Éμ³ ÔÉμ° ±μ³ ´¤Ò ¸²Ê¦¨É ¨³Ö ±μ³ ´¤´μ£μ Ë °²  (¸±·¨¶É ),
±μÉμ·Ò° ¸μ¤¥·¦¨É ¢¸Õ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ ±μ³ ´¤ ¤²Ö ¢Ò¶μ²´¥´¨Ö ¶ ±¥É-
´μ° ¸¨¸É¥³μ°; É. ¥. ÔÉμ μ¡ÒÎ´Ò° ¸±·¨¶É (´ ¶·¨³¥·, ±μ³ ´¤´ÒÌ μ¡μ²μÎ¥± sh,
bash, tcsh ¨²¨ ¤ ¦¥, ± ¶·¨³¥·Ê, perl ¨²¨ python), ¢ ±μÉμ·μ³ ¤μ¶Ê¸± ¥É¸Ö
Ê± § ´¨¥ ¤μ¶μ²´¨É¥²Ó´ÒÌ ¶ · ³¥É·μ¢ ¤²Ö ¶ ±¥É´μ° ¸¨¸É¥³Ò ¢ ¢¨¤¥ ¸É·μ±,
´ Î¨´ ÕÐ¨Ì¸Ö ¸ #PBS (¤²Ö ¡μ²ÓÏ¨´¸É¢  μ¡μ²μÎ¥± ÔÉμ, ¥¸É¥¸É¢¥´´μ, ¶·μ¸Éμ
±μ³³¥´É ·¨°),   É ±¦¥ ¨¸¶μ²Ó§μ¢ ´¨¥ ¶¥·¥³¥´´ÒÌ ¸¨¸É¥³´μ° ¸·¥¤Ò (envi-
ronment variables) ¢¨¤  PBS O name. ‘μ¡¸É¢¥´´μ ¸Î¥É § ¤ Î¨ ¨ § ±²ÕÎ ¥É¸Ö
¢ § ¶Ê¸±¥ ¶ ±¥É´μ° ¸¨¸É¥³μ° ÔÉμ£μ ¸±·¨¶É  ¢ ®¤μ³ Ï´¥° ¤¨·¥±Éμ·¨¨¯ ¶μ²Ó-
§μ¢ É¥²Ö. Š ± ¶· ¢¨²μ, name ¸μμÉ¢¥É¸É¢Ê¥É §´ Î¥´¨Õ ¸¨¸É¥³´μ° ¶¥·¥³¥´´μ°
¸·¥¤Ò ´  ³μ³¥´É § ¶Ê¸±  ±μ³ ´¤Ò qsub. � ¶·¨³¥·, §´ Î¥´¨Õ ¶¥·¥³¥´´μ°
PBS O HOME ¶·¨ ¢Ò¶μ²´¥´¨¨ § ¤ ´¨Ö ¶ ±¥É´μ° ¸¨¸É¥³μ° ¶·¨¸¢μ¥´μ §´ Î¥´¨¥
¶¥·¥³¥´´μ° HOME, É. ¥. ®¤μ³ Ï´¥° ¤¨·¥±Éμ·¨¨¯ ¶μ²Ó§μ¢ É¥²Ö, PBS O HOST Å
¨³Ö ³ Ï¨´Ò, ¸ ±μÉμ·μ° § ¶ÊÐ¥´μ § ¤ ´¨¥,   PBS O WORKDIR Å ÔÉμ ¨³Ö É¥±Ê-
Ð¥° ¤¨·¥±Éμ·¨¨, ¨§ ±μÉμ·μ° ¢Ò§¢ ´  ±μ³ ´¤  qsub, ÎÉμ Ê¤μ¡´μ ¨¸¶μ²Ó§μ¢ ÉÓ
¶·¨ § ¶Ê¸±¥ § ¤ Î ¨§ ¶μ¤¤¨·¥±Éμ·¨°.

2.1. �·μ¸É Ö § ¤ Î . 	 ¸¸³μÉ·¨³ ¶·μ¸Éμ° ¶·¨³¥·: ¢ ¤¨·¥±Éμ·¨¨ ¶μ²Ó§μ-
¢ É¥²Ö work/gamma ¥¸ÉÓ ¶·μ£· ³³  gamma.f, ±μÉμ· Ö ¨¸¶μ²Ó§Ê¥É Γ-ËÊ´±Í¨Õ
GAMMF ¨§ ¡¨¡²¨μÉ¥±¨ CERNLIB ¨ ¢Ò¤ ¥É ·¥§Ê²ÓÉ É ± ± ´  ±μ´¸μ²Ó, É ± ¨ ¢
Ë °² gamma.out:

PROGRAM GAMMA
REAL GAMMF,X,Y
EXTERNAL GAMMF
OPEN (1,FILE='gamma.out')
X = 1.5
Y = GAMMF(X)
PRINT *, X,Y
WRITE (1,*) X,Y
END
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Šμ³¶¨²¨·Ê¥³ ¶·μ£· ³³Ê c Ê± § ´¨¥³ ¶μ¤±²ÕÎ¥´¨Ö ¡¨¡²¨μÉ¥±¨ CERNLIB

~/work/gamma> g77 -o gamma gamma.f $(cernlib genlib)

¨ ¸μ§¤ ¥³ ¶·μ¸É¥°Ï¨° ¸±·¨¶É gamma.sh ¤²Ö ¥¥ § ¶Ê¸±  ¶ ±¥É´μ° ¸¨¸É¥³μ°:

cd $PBS O WORKDIR

./gamma

‘±·¨¶É ¢Ò¶μ²´Ö¥É ¶¥·¥Ìμ¤ ¢ ¤¨·¥±Éμ·¨Õ ´  ³μ³¥´É ¢Ò§μ¢  qsub (³Ò ¡Ê-
¤¥³ ¤ ²¥¥ ¶Ê¸± ÉÓ qsub ¨§ ¤¨·¥±Éμ·¨¨, £¤¥ ´ Ìμ¤¨É¸Ö ¨ ¸ ³  ¶·μ£· ³³ ) ¨
§ ¶Ê¸± ¥É ¶·μ£· ³³Ê gamma ¨§ ÔÉμ° ¤¨·¥±Éμ·¨¨. ‚³¥¸Éμ Ê± § ´¨Ö · ¡μÎ¥°
¤¨·¥±Éμ·¨¨ Î¥·¥§ ¶¥·¥³¥´´ÊÕ $PBS O WORKDIR ³μ¦´μ ¶·¨ ¦¥² ´¨¨ ¨ Ö¢´μ
Ê± § ÉÓ work/gamma, ´μ ¢ ·¨ ´É ¸ $PBS O WORKDIR ¶·¥¤¸É ¢²Ö¥É¸Ö ¡μ²¥¥ Ê´¨-
¢¥·¸ ²Ó´Ò³: ´ ¶·¨³¥·, ¶·¨ ¶¥·¥³¥Ð¥´¨¨ ¢¸¥Ì Ë °²μ¢ ¢ ¤·Ê£ÊÕ ¤¨·¥±Éμ·¨Õ
´¥ ¶μÉ·¥¡Ê¥É¸Ö ³¥´ÖÉÓ ¸μ¤¥·¦¨³μ¥ ¸±·¨¶É  gamma.sh.

’¥¶¥·Ó ¢¸¥ £μÉμ¢μ ¤²Ö μÉ¶· ¢²¥´¨Ö ÔÉμ° § ¤ Î¨ ´  ¸Î¥É. ‘É ¢¨³ ¥¥ ¢
μÎ¥·¥¤Ó § ¤ ´¨° ±μ³ ´¤μ° qsub, ±μÉμ· Ö ¶·¨ Ê¸¶¥Ï´μ³ § ¢¥·Ï¥´¨¨ ¸¢μ¥°
· ¡μÉÒ ¸μμ¡Ð ¥É ´μ³¥·, ¶μ ±μÉμ·μ³Ê ³μ¦´μ ¸²¥¤¨ÉÓ §  ¸μ¸ÉμÖ´¨¥³ § ¤ Î¨:

~/work/gamma > qsub gamma.sh
46666.lgdce01.jinr.ru
~/work/gamma >

�μ¸³μÉ·¥ÉÓ ¸É ÉÊ¸ ¢Ò¶μ²´Ö¥³ÒÌ § ¤ ´¨° ³μ¦´μ ±μ³ ´¤μ° qstat:

~/work/gamma > qstat
Job id Name User Time Use S Queue
--------------- ---------- ---------- -------- - -----
46571.lgdce01 STDIN atlas001 00:00:07 R atlas
46585.lgdce01 STDIN patl002 08:45:15 R atlas
46666.lgdce01 gamma.sh yupi 00:00:00 C serial

Š ± ¢¨¤¨³, ¢ ´ Ï¥³ ¸²ÊÎ ¥ § ¤ Î  Ê¦¥ § ¢¥·Ï¥´  (¨³¥¥É ¸É ÉÊ¸ ®‘¯, É. ¥.
Complete). ‚ ·¥§Ê²ÓÉ É¥ ¢ ¤¨·¥±Éμ·¨¨ ¶μÖ¢¨²¨¸Ó ´μ¢Ò¥ Ë °²Ò ¸ ¨³¥´ ³¨
¸±·¨¶É  ¨ ¤μ¡ ¢μÎ´Ò³ · ¸Ï¨·¥´¨¥³ .o<´μ³¥·> (¢ ´¥³ Éμ, ÎÉμ ¶¥Î É ²μ¸Ó ±μ-
³ ´¤μ° PRINT ´  stdout Å ®¸É ´¤ ·É´μ¥ Ê¸É·μ°¸É¢μ ¢Ò¢μ¤ ¯) ¨ .e<´μ³¥·>
(stderr Å ¸μμ¡Ð¥´¨Ö μ¡ μÏ¨¡± Ì, ±μÉμ·ÒÌ Ê ´ ¸ ´¥É ¨ ¶μÔÉμ³Ê ÔÉμÉ Ë °²
¶Ê¸É),   É ±¦¥ Ë °² gamma.out, ±μÉμ·Ò° ¡Ò² ¸μ§¤ ´ ¶·μ£· ³³μ°:

~/work/gamma > ls -l
total 21
-rwxr-xr-x 1 yupi lnup 16418 Oct 26 21:42 gamma
-rw-r--r-- 1 yupi lnup 187 Oct 26 21:41 gamma.f
-rw-r--r-- 1 yupi lnup 19 Oct 26 21:43 gamma.out
-rw-r--r-- 1 yupi lnup 26 Oct 26 21:40 gamma.sh
-rw------- 1 yupi lnup 0 Oct 26 21:43 gamma.sh.e46666
-rw------- 1 yupi lnup 19 Oct 26 21:43 gamma.sh.o46666
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�É  § ¤ Î  § ¢¥·Ï¨² ¸Ó ¡Ò¸É·μ, ´μ ¶·¨ ¡μ²ÓÏμ° § £·Ê§±¥ ±² ¸É¥·  ³μ-
¦¥É ¶·μ°É¨ § ³¥É´μ¥ ¢·¥³Ö ¤μ ³μ³¥´É  ¸μ¡¸É¢¥´´μ ¸Î¥É . �μ²ÊÎ¨ÉÓ ¡μ²¥¥
¤¥É ²Ó´ÊÕ ¨´Ëμ·³ Í¨Õ μ ¸É ÉÊ¸¥ ±μ´±·¥É´μ° § ¤ Î¨ ³μ¦´μ ±μ³ ´¤μ° qstat

¸ ¶ · ³¥É·μ³ ®-f¯ ¨ Ê± § ´¨¥³ ´μ³¥·  § ¤ ´¨Ö (´¨¦¥ ³Ò ¶·¨¢μ¤¨³ ²¨ÏÓ
´¥¸±μ²Ó±μ ´ Î ²Ó´ÒÌ ¸É·μ± ¸É ÉÊ¸ ):

~/work/gamma > qstat -f 46666
Job Id: 46666.lgdce01.jinr.ru

Job_Name = gamma.sh
Job_Owner = yupi@lgd2.jinr.ru
resources_used.cput = 00:00:00
resources_used.mem = 1408kb
resources_used.vmem = 8352kb
resources_used.walltime = 00:00:01
job_state = C
queue = serial
...

�·¨ ´¥μ¡Ìμ¤¨³μ¸É¨ ³μ¦´μ Ê¤ ²¨ÉÓ § ¤ ÎÊ ¨§ μÎ¥·¥¤¨ ±μ³ ´¤μ° qdel

¸ Ê± § ´¨¥³ ´μ³¥·  § ¤ ´¨Ö. �μ¤·μ¡´¥¥ μ · ¡μÉ¥ ¢¸¥Ì ÔÉ¨Ì ±μ³ ´¤ qsub,
qstat, qdel ³μ¦´μ ¶μ¸³μÉ·¥ÉÓ, ´ ¶·¨³¥·, ¸ ¶μ³μÐÓÕ ±μ³ ´¤Ò man.

2.2. „μ¶μ²´¨É¥²Ó´Ò¥ ¶ · ³¥É·Ò ¸Î¥É . „μ¶μ²´¨É¥²Ó´Ò¥ ¶ · ³¥É·Ò ¤²Ö
¶ ±¥É´μ° ¸¨¸É¥³Ò ³μ£ÊÉ ¡ÒÉÓ Ê± § ´Ò ± ± ¶ · ³¥É·Ò ±μ³ ´¤Ò qsub. � -
¶·¨³¥·, Ê± § ÉÓ, ÎÉμ § ¤ Î¥ ´Ê¦¥´ 1 Î ¸Î¥É´μ£μ ¢·¥³¥´¨ (¨ ÔÉμ ¡Ê¤¥É ÊÎÉ¥´μ
¶² ´¨·μ¢Ð¨±μ³ ¶ ±¥É´μ° ¸¨¸É¥³Ò ¶·¨ μÍ¥´±¥ ¶·¨μ·¨É¥É  § ¤ Î¨) ³μ¦´μ
±μ³ ´¤μ°
~/work/gamma > qsub -N Gamma -l cput=1:00:00 gamma.sh

’¥ ¦¥ ¸ ³Ò¥ Ê± § ´¨Ö ³μ¦´μ ¢¢¥¸É¨ ¨ ¢ ¸±·¨¶É¥ § ¤ Î¨. � ¶·¨³¥·, ¢
´ Î ²μ ¸±·¨¶É  gamma.sh ³μ¦´μ ¤μ¡ ¢¨ÉÓ ¸²¥¤ÊÕÐ¨¥ ¸É·μÎ±¨, ±μÉμ·Ò¥ ¶·¨-
¸¢μÖÉ § ¤ Î¥ ¨³Ö Gamma, Ê¸É ´μ¢ÖÉ ¨³¥´  Ë °²μ¢ stdin ¨ stdout, Ê± ¦ÊÉ
É·¥¡Ê¥³Ò¥ ·¥¸Ê·¸Ò (¢·¥³Ö ¨ ¶ ³ÖÉÓ),   É ±¦¥ ¸μμ¡Ð É ¶ ±¥É´μ° ¸¨¸É¥³¥,
±Ê¤  ¨ ¶·¨ ± ±¨Ì ¸μ¡ÒÉ¨ÖÌ μÉ¶· ¢¨ÉÓ ¶¨¸Ó³μ (§¤¥¸Ó Ê± § ´¨Ö³¨ ¤²Ö ¶ -
±¥É´μ° ¸¨¸É¥³Ò Ö¢²ÖÕÉ¸Ö ²¨ÏÓ ¸É·μ±¨, ´ Î¨´ ÕÐ¨¥¸Ö ¸ #PBS, ¸É·μ±¨ ¸
### Å ±μ³³¥´É ·¨¨ ± ± ¤²Ö ¶ ±¥É´μ° ¸¨¸É¥³Ò, É ± ¨ ¤²Ö ¨´É¥·¶·¥É Éμ· 
±μ³ ´¤):

### Set job name
#PBS -N Gamma

### Set names for 'stdout' and 'stderr' files
#PBS -o gamma-run.out
#PBS -e gamma-run.err

### Job CPU time (in seconds or [[HH:]MM:]SS)
#PBS -l cput=60

### Job memory (in b, kb, mb, gb or tb)
#PBS -l mem=400mb
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### Mail address
#PBS -M boris@jinr.ru

### Mail at job start (b) and end (e)
#PBS -m be

’¥¶¥·Ó ¶·¨ § ¶Ê¸±¥ § ¤ Î¨ ´  ¸Î¥É ¨ ¶·¨ ¥£μ μ±μ´Î ´¨¨ ¡Ê¤ÊÉ μÉ¶· ¢²¥´Ò
¶¨¸Ó³  ¶μ Ê± § ´´μ³Ê  ¤·¥¸Ê (³μ¦´μ ¶¥·¥Î¨¸²¨ÉÓ ¨ ´¥¸±μ²Ó±μ  ¤·¥¸μ¢, § -
¶¨¸ ¢ ¨Ì Î¥·¥§ § ¶ÖÉÊÕ),   ·¥§Ê²ÓÉ ÉÒ § ¶¨¸ ´Ò ¢ Ê± § ´´Ò¥ Ë °²Ò:

~/work/gamma > qsub gamma.sh
46696.lgdce01.jinr.ru
~/work/gamma > qstat
Job id Name User Time Use S Queue
--------------- ------- ---------- -------- - -----
46571.lgdce01 STDIN atlas001 00:00:07 R atlas
46585.lgdce01 STDIN patl002 14:08:33 R atlas
46696.lgdce01 Gamma yupi 00:00:00 C serial
~/work/gamma > ls -l
total 21
-rwxr-xr-x 1 yupi lnup 16418 Oct 26 21:42 gamma
-rw-r--r-- 1 yupi lnup 187 Oct 26 21:41 gamma.f
-rw-r--r-- 1 yupi lnup 19 Oct 27 03:12 gamma.out
-rw------- 1 yupi lnup 0 Oct 27 03:12 gamma-run.err
-rw------- 1 yupi lnup 19 Oct 27 03:12 gamma-run.out
-rw-r--r-- 1 yupi lnup 442 Oct 27 03:06 gamma.sh

2.3. ‡ ¶Ê¸± MPI-§ ¤ Î¨. 	 ¸¸³μÉ·¨³ É¥¶¥·Ó ¶·¨³¥· § ¶Ê¸±  ¶·μ£· ³³Ò,
¨¸¶μ²Ó§ÊÕÐ¥° MPI (Message Passing Interface), ±μÉμ· Ö É·¥¡Ê¥É ¤²Ö ¸¢μ¥°
· ¡μÉÒ μ¤´μ¢·¥³¥´´μ ´¥¸±μ²Ó±μ ¶·μÍ¥¸¸μ·μ¢. ‚ ¤¨·¥±Éμ·¨¨ work/mpi ¥¸ÉÓ
¶·μ£· ³³  multi.c, ±μÉμ· Ö ¤μ²¦´  ¡ÒÉÓ § £·Ê¦¥´  ´  ´¥¸±μ²Ó±μ ³ Ï¨´.
�·μ£· ³³  μÎ¥´Ó ¶·μ¸É : ± ¦¤Ò° § £·Ê¦¥´´Ò° ¶·μÍ¥¸¸ ²¨ÏÓ ¶¥Î É ¥É ¸¢μ°
¨´¤¥±¸ ¢ ±μ³¶²¥±¸¥ ¶·μÍ¥¸¸μ¢ ¨ ¨³Ö ³ Ï¨´Ò, ´  ±μÉμ·μ° μ´ § £·Ê¦¥´ (¨´-
Ëμ·³ Í¨Õ μ¡ ¨¸¶μ²Ó§μ¢ ´¨¨ MPI ¶·¨ · ¡μÉ¥ ¸ C, C++ ¨ FORTRAN ³μ¦´μ
´ °É¨ ´  ¸ °É¥ [8], §¤¥¸Ó ¦¥ ²¨ÏÓ μÉ³¥É¨³, ÎÉμ ´  ±² ¸É¥·¥ Ê¸É ´μ¢²¥´ 
MPI-·¥ ²¨§ Í¨Ö MPICH2):

#include "mpi.h"
#include <stdio.h>

int main(int argc, char** argv) {
FILE *F;
char buff[200];
char host[100];
int rank,size;
F = popen("hostname","r");
fscanf(F,"%s",host);
pclose(F);
MPI_Init(&argc,&argv);
MPI_Comm_rank(MPI_COMM_WORLD,&rank);
MPI_Comm_size(MPI_COMM_WORLD,&size);
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printf("I'm %d of %d at host '%s'\n",rank,size,host);
MPI_Finalize();
return 0;

}

Šμ³¶¨²¨·Ê¥³ ¶·μ£· ³³Ê

~/work/mpi > mpicc -o multi multi.c

¨ ¸μ§¤ ¥³ ¸±·¨¶É multi.sh, ¢ ±μÉμ·μ³ Ê± §Ò¢ ¥³, ÎÉμ § ¤ Î  É·¥¡Ê¥É É·¨ ³ -
Ï¨´Ò ¨ ´  ± ¦¤μ° ¶μ ¤¢  ¶·μÍ¥¸¸  (É. ¥. ¢¸¥£μ ±μ³¶²¥±¸ ¨§ Ï¥¸É¨ ¶·μÍ¥¸¸μ¢).
Cμ¡¸É¢¥´´μ § £·Ê§±  ¶·μ£· ³³Ò ´  ¢¸¥ É·¥¡Ê¥³Ò¥ ±μ³¶ÓÕÉ¥·Ò ¡Ê¤¥É ¸¤¥² ´ 
±μ³ ´¤μ° mpiexec:

### Job nodes to run

#PBS -l nodes=3:ppn=2

cd $PBS O WORKDIR

mpiexec multi

‡ ¶Ê¸± ¥³ ´  ¸Î¥É ¨ ¸³μÉ·¨³ ¸É ÉÊ¸ ¢Ò¶μ²´¥´¨Ö:

~/work/mpi > qsub multi.sh
46703.lgdce01.jinr.ru
~/work/mpi > qstat
Job id Name User Time Use S Queue
--------------- ----------- ---------- -------- - -----
46571.lgdce01 STDIN atlas001 00:00:07 R atlas
46585.lgdce01 STDIN patl002 14:50:42 R atlas
46703.lgdce01 multi.sh yupi 00:00:00 C parallel

�μ § ¢¥·Ï¥´¨¨ · ¡μÉÒ (¸É ÉÊ¸ ®C¯ Å Complete) ¢ ¤¨·¥±Éμ·¨¨ ¶μÖ¢¨² ¸Ó
¶ ·  Ë °²μ¢ (stderr Å ¶Ê¸Éμ° Ë °² ¸μμ¡Ð¥´¨Ö μ¡ μÏ¨¡± Ì ¨ stdout Å
·¥§Ê²ÓÉ É · ¡μÉÒ ¶·μ£· ³³Ò):

~/work/mpi > ls -l
total 9
-rwxr-xr-x 1 yupi lnup 5926 Oct 27 03:52 multi
-rw-r--r-- 1 yupi lnup 397 Oct 27 02:35 multi.c
-rw-r--r-- 1 yupi lnup 79 Oct 27 03:52 multi.sh
-rw------- 1 yupi lnup 0 Oct 27 03:54 multi.sh.e46703
-rw------- 1 yupi lnup 204 Oct 27 03:55 multi.sh.o46703
~/work/mpi > cat multi.sh.o46703
I'm 0 of 6 at host 'lgd3.jinr.ru'
I'm 1 of 6 at host 'lgd3.jinr.ru'
I'm 5 of 6 at host 'bes3.jinr.ru'
I'm 4 of 6 at host 'bes3.jinr.ru'
I'm 2 of 6 at host 'lgd4.jinr.ru'
I'm 3 of 6 at host 'lgd4.jinr.ru'

�É³¥É¨³, ÎÉμ ¢μ ¢¸¥Ì · ¸¸³μÉ·¥´´ÒÌ ¢ÒÏ¥ ¸²ÊÎ ÖÌ ³Ò ´¨£¤¥ ´¥ Ê± §Ò-
¢ ²¨, ¢ ± ±ÊÕ ¨³¥´´μ μÎ¥·¥¤Ó ´Ê¦´μ ¶μ¸É ¢¨ÉÓ § ¤ ´¨¥. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö
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¤²Ö ²μ± ²Ó´ÒÌ ¶μ²Ó§μ¢ É¥²¥° ¸ÊÐ¥¸É¢ÊÕÉ ¤¢¥ ¸Î¥É´Ò¥ μÎ¥·¥¤¨: serial (μ¡ÒÎ-
´Ò¥ § ¤ ´¨Ö) ¨ parallel (MPI-§ ¤ Î¨). Šμ³ ´¤  qsub ´ ¶· ¢²Ö¥É § ¤ ´¨¥
¸´ Î ²  ¢ μÎ¥·¥¤Ó batch ¨ ¤ ²¥¥ ¶ ±¥É´ Ö ¸¨¸É¥³  ¸ ³  ¢ § ¢¨¸¨³μ¸É¨ μÉ
É·¥¡μ¢ ´¨° § ¤ Î¨ (É. ¥. ¶ ³ÖÉ¨, ¢·¥³¥´¨, ±μ²¨Î¥¸É¢  ¶·μÍ¥¸¸μ·μ¢ ¨ É. ¤.)
μ¶·¥¤¥²Ö¥É ´Ê¦´ÊÕ μÎ¥·¥¤Ó. �μ³¨³μ μÎ¥·¥¤¥° ¤²Ö ²μ± ²Ó´ÒÌ § ¤ Î ´  ±² -
¸É¥·¥ ¸μ§¤ ´Ò É ±¦¥ ¨ μÎ¥·¥¤¨ ¤²Ö ¸Î¥É  § ¤ Î ¸¨¸É¥³Ò Grid, ± · ¸¸³μÉ·¥´¨Õ
· ¡μÉÒ ¢ ±μÉμ·μ° ³Ò ¸¥°Î ¸ ¨ ¶¥·¥Ìμ¤¨³.

3. ��„ƒ�’�‚Š� ˆ ‡��“‘Š ‡�„�— GRID

�·¥¦¤¥ Î¥³ ³Ò ¶¥·¥°¤¥³ ± ¶· ±É¨Î¥¸±μ° · ¡μÉ¥ ¸ Grid, ¶μ²¥§´μ μ§´ ±μ-
³¨ÉÓ¸Ö ¸ É¥³, ÎÉμ ¦¥ É ±μ¥ LCG. ‚ ¶·¨²μ¦¥´¨¨ ¤ ´ ±· É±¨° μ¡§μ· ¶μ²¥§´ÒÌ
¸¸Ò²μ± ± ± ´¥¶μ¸·¥¤¸É¢¥´´μ ¶μ LGD, É ± ¨ ¶μ Grid-¢ÒÎ¨¸²¥´¨Ö³ ¢μμ¡Ð¥.
‡¤¥¸Ó ¦¥ ³Ò μ£· ´¨Î¨³¸Ö · ¸¸³μÉ·¥´¨¥³ ¶·μÍ¥¸¸  ¸Î¥É  Grid-§ ¤ Î¨ ¢ ¸ ³ÒÌ
μ¡Ð¨Ì Î¥·É Ì.

�  ¸¥£μ¤´ÖÏ´¨° ¤¥´Ó LCG Ö¢²Ö¥É¸Ö, ¶μ ¸ÊÉ¨, ´¥¸±μ²Ó±μ Ô±²¥±É¨Î´μ°
¸¡μ·±μ° · §²¨Î´ÒÌ ¶·μ£· ³³´ÒÌ ¶ ±¥Éμ¢ ´  μ¸´μ¢¥, ± ± Ê¦¥ μÉ³¥Î ²μ¸Ó
¢ÒÏ¥, Globus Toolkit, ±μÉμ·Ò° ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö ¨¤¥´É¨Ë¨± Í¨¨ ¶μ²Ó§μ¢ -
É¥²¥° ¨ ¨Ì § ¤ ´¨°, ¤μ¸ÉÊ¶  ± Ë °² ³,   É ±¦¥ ¤²Ö ¸¡μ·  ¨´Ëμ·³ Í¨¨ μ
§ £·Ê§±¥ ±μ³¶ÓÕÉ¥·μ¢ ¨ · ¸¶·¥¤¥²¥´¨Ö § ¤ ´¨° ¶μ ³ Ï¨´ ³ · §´ÒÌ μ·£ ´¨-
§ Í¨°. ‚ ±μ´Í¥ ±μ´Íμ¢ § ¤ ´¨¥ ¶μ²Ó§μ¢ É¥²Ö ¶μ¶ ¤ ¥É ®¢ ·Ê±¨¯ Éμ° ¨²¨ ¨´μ°
¶ ±¥É´μ° ¸¨¸É¥³Ò, Ê¸É ´μ¢²¥´´μ° ´  ±² ¸É¥·¥ ³ Ï¨´. Globus Toolkit ¤ ¥É
¨ ¤·Ê£¨¥ ¢μ§³μ¦´μ¸É¨ · ¸¶·¥¤¥²¥´´μ£μ ¸Î¥É , μ¤´ ±μ ´  ¤ ´´Ò° ³μ³¥´É ¢
μ¸´μ¢´μ³ ¸Î¥É ¢ LCG ¶·μÌμ¤¨É ¶·¨³¥·´μ É ±¨³ μ¡· §μ³.

1. �μ²Ó§μ¢ É¥²Ó ´  ³ Ï¨´¥ ¸ Ê¸É ´μ¢²¥´´Ò³ ¶ ±¥Éμ³ ¶·μ£· ³³ LCG UI
(User Interface), ¨¤¥´É¨Ë¨Í¨·Ê¥É ¸¥¡Ö ¢ LCG. �·¨ ÔÉμ³ Ê¸É ´ ¢²¨¢ -
¥É¸Ö É ±¦¥ ¥£μ ¶·¨´ ¤²¥¦´μ¸ÉÓ ± ®¢¨·ÉÊ ²Ó´μ° μ·£ ´¨§ Í¨¨¯ (VO), ±
¶·¨³¥·Ê, ATLAS.

2. �μ¤£μÉμ¢²¥´´μ¥ § ¤ ´¨¥ (μ¡ÒÎ´ Ö ¨²¨ MPI-¶·μ£· ³³ ) μÉ¶· ¢²Ö¥É¸Ö ¢
Grid-¸¨¸É¥³Ê, £¤¥ ¶μ¸²¥ ¸μμÉ¢¥É¸É¢ÊÕÐ¥£μ  ´ ²¨§  (¨¸Ìμ¤Ö ¨§ É·¥¡μ-
¢ ´¨° § ¤ ´¨Ö ¨ ·¥ ²Ó´μ° § £·Ê§±¨ · §²¨Î´ÒÌ ±² ¸É¥·μ¢) ¶·¨´¨³ ¥É¸Ö
·¥Ï¥´¨¥, ´  ± ±μ° ¨³¥´´μ ®¸Î¥É´Ò° Ô²¥³¥´É¯ (CE) ¥£μ μÉ¶· ¢¨ÉÓ.

3. �μ¸ÉÊ¶¨¢ ´  ¢Ò¡· ´´Ò° CE, § ¤ ´¨¥ ¶μ¶ ¤ ¥É Ê¦¥ ¢ ²μ± ²Ó´ÊÕ μÎ¥·¥¤Ó
¤ ´´μ£μ CE, £¤¥ ¨ ¢Ò¶μ²´Ö¥É¸Ö ¸ ¶· ¢ ³¨ ¢¨·ÉÊ ²Ó´μ£μ ¶μ²Ó§μ¢ É¥²Ö ¨§
¸μμÉ¢¥É¸É¢ÊÕÐ¥° VO. � ¶·¨³¥·, ¤²Ö Î²¥´  VO ATLAS ÔÉμ ³μ¦¥É ¡ÒÉÓ
atlas007. ’ ± Ö ®¢¨·ÉÊ ²¨§ Í¨Ö¯ ¶μ²Ó§μ¢ É¥²Ö ´¥μ¡Ìμ¤¨³ , ¶μ¸±μ²Ó±Ê
·¥ ²Ó´μ¥ ¨³Ö ¶μ²Ó§μ¢ É¥²Ö ¨§¢¥¸É´μ Éμ²Ó±μ ¸¨¸É¥³¥, ¸ ±μÉμ·μ° ¡Ò²μ
μÉ¶· ¢²¥´μ Grid-§ ¤ ´¨¥,   ´  ¢¸¥Ì μ¸É ²Ó´ÒÌ CE ¥£μ, ¥¸É¥¸É¢¥´´μ, ´¥É.
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4. �μ²Ó§μ¢ É¥²Ó ³μ¦¥É ¶μ¸³μÉ·¥ÉÓ ¸É ÉÊ¸ μÉ¶· ¢²¥´´μ° § ¤ Î¨ ¨ ¶μ § -
¢¥·Ï¥´¨¨ · ¡μÉÒ § ¤ ´¨Ö § £·Ê§¨ÉÓ ¸ Ê¤ ²¥´´μ° ³ Ï¨´Ò ¶μ²ÊÎ¥´´Ò¥
Ë °²Ò ¸ ·¥§Ê²ÓÉ É ³¨ ¸Î¥É .


μ²¥¥ ¤¥É ²Ó´μ μ ¸É·Ê±ÉÊ·¥ LCG ³μ¦´μ ¶·μÎ¥¸ÉÓ ¢ ®LCG-2 User Guide¯,
£². 3. ˆ³¥´´μ ´  ÔÉμ ®·Ê±μ¢μ¤¸É¢μ ¶μ²Ó§μ¢ É¥²Ö¯ (¸³. ¶·¨²μ¦¥´¨¥) ³Ò ¨
¤ ²¥¥ ¡Ê¤¥³ ¸¸Ò² ÉÓ¸Ö ¶·¨ · ¸¸³μÉ·¥´¨¨ ±μ´±·¥É´ÒÌ ¶·¨³¥·μ¢.

�¥·¢Ò° ÔÉ ¶ ¶· ±É¨Î¥¸±μ° · ¡μÉÒ ¢ Grid LCG Å ÔÉμ ¶μ²ÊÎ¥´¨¥ ¨´¤¨¢¨-
¤Ê ²Ó´μ£μ ¶μ²Ó§μ¢ É¥²Ó¸±μ£μ CA-¸¥·É¨Ë¨± É . �· ±É¨Î¥¸±¨ ¦¥ ÔÉμ μ§´ Î ¥É
¶μ²ÊÎ¥´¨¥ ¶ ·Ò Ë °²μ¢ ¨§ ®Í¥´É·  ¸¥·É¨Ë¨± Í¨¨¯ (¨¸¶μ²Ó§Ê¥É¸Ö ¸¨¸É¥³  ¸
¤¢Ê³Ö ®±²ÕÎ ³¨¯ Å privat ¨ public). �μ²ÊÎ¨¢ ÔÉ¨ ®±²ÕÎ¨¯, ´¥μ¡Ìμ¤¨³μ § ·¥-
£¨¸É·¨·μ¢ ÉÓ¸Ö ¢ ¸¢μ¥° VO, ´ ¶·¨³¥·, ATLAS. (�μ±  ÎÉμ ¢ LCG ¶μ²Ó§μ¢ É¥²Ó
³μ¦¥É ¡ÒÉÓ Î²¥´μ³ ²¨ÏÓ μ¤´μ° VO.) ’μ²Ó±μ ¶μ¸²¥ ÔÉμ£μ ¢μ§³μ¦¥´ § ¶Ê¸±
§ ¤ ´¨° Grid. 	 ¸¸³μÉ·¨³ ¢¸¥ ÔÉ¨ ÔÉ ¶Ò ¶μ ¶μ·Ö¤±Ê.

3.1. �μ²ÊÎ¥´¨¥ ¸¥·É¨Ë¨± É  ¨ ·¥£¨¸É· Í¨Ö ¢ VO. �μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ
¤¥°¸É¢¨° ¤²Ö ¶μ²ÊÎ¥´¨Ö ¸¥·É¨Ë¨± É  ¶μ¤·μ¡´μ μ¶¨¸ ´  ´  ¸É· ´¨Í¥ CA-¸ °É 
RDIG:

http://ca.grid.kiae.ru/RDIG/certiˇcates/obtain.html

‚´¨§Ê ÔÉμ° ¸É· ´¨Î±¨ (· §¤¥² ®Ÿ ÌμÎÊ ¶μ²ÊÎ¨ÉÓ¯) ´ ¤μ ¢Ò¡· ÉÓ ¶Ê´±É
®¶μ²Ó§μ¢ É¥²Ó¸±¨° ¸¥·É¨Ë¨± É¯ ¨ § ¶μ²´¨ÉÓ ¶μÖ¢¨¢ÏÊÕ¸Ö Ëμ·³Ê. ‚ ¶Ê´±-
É¥ ®�·£ ´¨§ Í¨Ö¯ ´ ¤μ ¢Ò¡· ÉÓ ®JINR, jinr.ru¯. �μ¸²¥ § ¶μ²´¥´¨Ö Ëμ·³Ò
´ ¦ ÉÓ ±´μ¶±Ê ®„ ²¥¥¯ ¨ ¸± Î ÉÓ ¸±·¨¶É user cert-request.sh ¨ PDF-
Ë °² user cert form.pdf ¸ Î ¸É¨Î´μ § ¶μ²´¥´´Ò³ ¡² ´±μ³ § ¶·μ¸  ¸¥·É¨-
Ë¨± É . �μ²ÊÎ¥´´Ò° ¸±·¨¶É ´ ¤μ § ¶Ê¸É¨ÉÓ, ± ± ¸± § ´μ ´  ¸ °É¥ RDIG,
®´  ³ Ï¨´¥ ¸ UNIX-¸μ¢³¥¸É¨³μ° · ¡μÎ¥° ¸·¥¤μ° ¨ Ê¸É ´μ¢²¥´´Ò³ ¶ ±¥Éμ³
OpenSSL¯. �Éμ ³μ¦´μ ¸¤¥² ÉÓ ´  ²Õ¡μ° ¨§ ¶μ²Ó§μ¢ É¥²Ó¸±¨Ì ³ Ï¨´ ±² ¸É¥· 
¸ Ê¸É ´μ¢²¥´´Ò³ LCG ®¨´É¥·Ë¥°¸μ³ ¶μ²Ó§μ¢ É¥²Ö¯ (User Interface), ´ ¶·¨-
³¥·, lgd2.jinr.ru. „μ¸ÉÊ¶ ¨§¢´¥ ´  ¢¸¥ ÔÉ¨ ³ Ï¨´Ò Éμ²Ó±μ ¶μ ssh. ‘ ´¨Ì ¦¥
¢ ¤ ²Ó´¥°Ï¥³ ¨ ¡Ê¤¥É § ¶Ê¸± § ¤ ´¨° ¤²Ö ¸Î¥É  ¢ LCG.

‡ ¶Ê¸É¨É¥ ¶μ²ÊÎ¥´´Ò° ¸±·¨¶É, ´ ¶·¨³¥·, É ±:

~> sh user cert-request.sh

‚ ·¥§Ê²ÓÉ É¥ ¢ ®¤μ³ Ï´¥° ¤¨·¥±Éμ·¨¨¯ ¶μ²Ó§μ¢ É¥²Ö ¡Ê¤ÊÉ ¸μ§¤ ´Ò ¶μ¤-
¤¨·¥±Éμ·¨Ö .globus ¨ ¢ ´¥° É·¨ Ë °² : usercert.pem, userkey.pem ¨
userreq.mail. �·¨ ÔÉμ³ É ±¦¥ ¡Ê¤¥É ¢Ò¤ ´ ´  Ô±· ´ ´¥±¨° ¤²¨´´Ò° ±²ÕÎ,
¶μ¸²¥¤´¨¥ 10 Í¨Ë· ±μÉμ·μ£μ ´ ¤μ § ¶μ³´¨ÉÓ Å μ´¨ ¶μ´ ¤μ¡ÖÉ¸Ö ¤²Ö § -
¶μ²´¥´¨Ö ¡² ´±  § ¶·μ¸ . ‡ ¶μ³´¨ÉÓ ´ ¤μ ¡Ê¤¥É ¨ ¢¢¥¤¥´´Ò° ¶ ·μ²Ó: ¥¸²¨
§ ¡Ê¤¥É¥, Éμ ¶·¨¤¥É¸Ö ¶μ²ÊÎ ÉÓ ¸¥·É¨Ë¨± É § ´μ¢μ!

” °² userkey.pem Å ÔÉμ Ê¦¥ μ±μ´Î É¥²Ó´Ò° privat key. ” °²
usercert.pem ´  ÔÉμ³ ÔÉ ¶¥ ¢¸¥£μ ²¨ÏÓ ´ ¶μ³¨´ ´¨¥, ÎÉμ ´  ¥£μ ³¥¸É¥ ¤μ²-
¦¥´ ¢¶μ¸²¥¤¸É¢¨¨ ¡ÒÉÓ ¤·Ê£μ°, ¶μ²ÊÎ¥´´Ò° ¨§ Í¥´É·  ¸¥·É¨Ë¨± Í¨¨. „²Ö
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ÔÉμ£μ μÉ¶· ¢ÓÉ¥ Ë °² userreq.mail ¶μ Ô²¥±É·μ´´μ° ¶μÎÉ¥ ¢ Í¥´É· ¸¥·É¨Ë¨-
± Í¨¨, ´ ¶·¨³¥·, É ±:

~> mail rdig-cagrid.kiae.ru < userreq.mail

¨²¨ ²Õ¡μ° ¤·Ê£μ° ¶μÎÉμ¢μ° ¶·μ£· ³³μ°. ƒ² ¢´μ¥, ÎÉμ¡Ò ÔÉμÉ Ë °² ¡Ò² ¢
®É¥²¥¯ ¸μμ¡Ð¥´¨Ö, É. ¥. μÉ¶· ¢²¥´ ± ± μ¡ÒÎ´Ò° É¥±¸É,   ´¥ ¶·¨±·¥¶²¥´ ±
¶¨¸Ó³Ê (attached). —¥·¥§ ± ±μ¥-Éμ ¢·¥³Ö ¢Ò ¶μ²ÊÎ¨É¥ μÉ¢¥É, ÎÉμ ¢ Ï § ¶·μ¸
¶·¨´ÖÉ. 
Ê¤¥É É ±¦¥ ¶·¨¸² ´ ¥£μ ¸¥·¨°´Ò° ´μ³¥· (serial number) Å μ´ Éμ¦¥
´Ê¦¥´ ¤²Ö § ¶μ²´¥´¨Ö ¡² ´±  § ¶·μ¸  ¸¥·É¨Ë¨± É . C § ¶μ²´¥´´Ò³ ¡² ´-
±μ³ § ¶·μ¸  ´ ¤μ μ¡· É¨ÉÓ¸Ö ±  ¢Éμ·¨§μ¢ ´´μ³Ê ¶·¥¤¸É ¢¨É¥²Õ RDIG CA. ‚
�ˆŸˆ ÔÉμ „. �.�²¥°´¨± (‹ˆ’, ±. 406
, É¥². 6-23-02). ˆ ²¨ÏÓ Éμ²Ó±μ ¶μ¸²¥
ÔÉμ£μ μ¸É ´¥É¸Ö ¤μ¦¤ ÉÓ¸Ö, ±μ£¤  Í¥´É· ¸¥·É¨Ë¨± Í¨¨ ¸¢Ö¦¥É¸Ö ¸ μÉ¢¥É¸É¢¥´-
´Ò³ ¢ �ˆŸˆ ¨ ¶·¨Ï²¥É μÎ¥·¥¤´μ¥ ¶¨¸Ó³μ, ±μÉμ·μ¥ ´  ÔÉμÉ · § Ê¦¥ ¡Ê¤¥É
¸μ¤¥·¦ ÉÓ μ±μ´Î É¥²Ó´Ò° ¸¥·É¨Ë¨± É. Œμ¦´μ ¸μÌ· ´¨ÉÓ ¢¥¸Ó É¥±¸É ÔÉμ£μ
¶¨¸Ó³  ¨²¨ ¦¥ Ë· £³¥´É, ´ Î¨´ ÕÐ¨°¸Ö ¸

-----BEGIN CERTIFICATE-----

¨ μ± ´Î¨¢ ÕÐ¨°¸Ö

-----END CERTIFICATE-----

¢ Ë °²¥ usercert.pem, ±μÉμ·Ò° ´ ¤μ ¸±μ¶¨·μ¢ ÉÓ ¢ ¤¨·¥±Éμ·¨Õ .globus.
�μ²ÊÎ¨¢ Ë °²Ò ¸¥·É¨Ë¨± É  CA ³μ¦´μ ¶¥·¥Ìμ¤¨ÉÓ ± ÔÉ ¶Ê ·¥£¨¸É· Í¨¨

¢ VO. ‚¸Ö ¶·μÍ¥¤Ê·  ·¥£¨¸É· Í¨¨ μ¶¨¸ ´  ´  ¸É· ´¨Î±¥ –…	�

http://lcg.web.cern.ch/lcg/Users/registration/registration.html

�μ¸±μ²Ó±Ê ¶. 1 ¨ 2, Ê± § ´´Ò¥ ´  ÔÉμ° ¸É· ´¨Î±¥, μÉ´μ¸ÖÐ¨¥¸Ö ± ¶μ-
²ÊÎ¥´¨Õ ¸¥·É¨Ë¨± É , Ê¦¥ ¶·μ°¤¥´Ò, Éμ ³μ¦´μ ¸· §Ê ¶¥·¥°É¨ ± ¶. 3, É. ¥. ±
¤μ¡ ¢²¥´¨Õ ¸¥·É¨Ë¨± É  ¢ ¢ Ï ¡· Ê§¥·. �É  ¶·μÍ¥¤Ê·  μ¶¨¸ ´  ´  ¸É· ´¨Î±¥

http://lcg.web.cern.ch/lcg/Users/registration/registration.html

‚ ¶. 4 ¶·¥¤² £ ¥É¸Ö μ¶·¥¤¥²¨ÉÓ¸Ö ¸ ¢¨·ÉÊ ²Ó´μ° μ·£ ´¨§ Í¨¥°. � ¤μ ¢Ò-
¡· ÉÓ ÉÊ, § ¤ Î¨ ±μÉμ·μ° ¢Ò ¡Ê¤¥É¥ ¸Î¨É ÉÓ. �μ¸²¥ ¢Ò¡μ·  ¸μμÉ¢¥É¸É¢ÊÕÐ¥°
VO ¤²Ö ¶¥·¥Ìμ¤  ´  ¸É· ´¨Î±Ê ·¥£¨¸É· Í¨¨ ´ ¤μ ¡Ê¤¥É ¢¢¥¸É¨ ¶ ·μ²Ó ¢ Ï¥£μ
¸¥·É¨Ë¨± É  ¨ ¤ ²¥¥ § ¶μ²´¨ÉÓ μÎ¥·¥¤´ÊÕ Ëμ·³Ê. �μ¸²¥ Î¥£μ μ¸É ´¥É¸Ö ¤μ-
¦¤ ÉÓ¸Ö ¶¨¸Ó³ , ±μÉμ·μ¥ Ê¢¥¤μ³¨É μ ¢±²ÕÎ¥´¨¨ ¢ ¸ ¢ ¢Ò¡· ´´ÊÕ ¢ ³¨ VO.
�  ÔÉμÉ ÔÉ ¶ Éμ¦¥ ³μ¦¥É Ê°É¨ ´¥¸±μ²Ó±μ ¤´¥°.

Š ± ¢¨¤¨³, ¶μ²ÊÎ¥´¨¥ ¸¥·É¨Ë¨± Éμ¢ ¨ ·¥£¨¸É· Í¨Ö ¢ VO, ÎÉμ ´¥μ¡Ìμ¤¨³μ
¤²Ö · ¡μÉÒ ¢ LCG, Å ¤μ¢μ²Ó´μ ¤²¨É¥²Ó´Ò° ¶·μÍ¥¸¸. 
μ²¥¥ Éμ£μ, ¸·μ± ¨Ì ¤¥°-
¸É¢¨Ö μ£· ´¨Î¥´ (1 £μ¤). ˆ Î¥·¥§ £μ¤ É¥³, ±Éμ ·¥Ï¨É ¶·μ¤μ²¦¨ÉÓ ¢ÒÎ¨¸²¥´¨Ö
¢ LCG, ¶·¨¤¥É¸Ö ¸´μ¢  ¶μ²ÊÎ ÉÓ CA-¸¥·É¨Ë¨± ÉÒ.

�·μ°¤Ö ÔÉ ¶ ·¥£¨¸É· Í¨¨ ¢ Grid, ³μ¦´μ ´ Î¨´ ÉÓ · ¡μÉÊ ¸ LCG. �  ¶·¨-
³¥·¥ ¶·μ¸Éμ° ¶·μ£· ³³Ò, ±μÉμ· Ö ¶·μ¸Éμ ¶¥Î É ¥É É¥±¸É ®Hello, Grid!¯,
¶·μ°¤¥³ Ï £ §  Ï £μ³ ¢¥¸Ó ¶ÊÉÓ μÉ ¥¥ ¶μ¤£μÉμ¢±¨ ¨ § ¶Ê¸±  ´  ¸Î¥É ¤μ ¶μ-
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²ÊÎ¥´¨Ö Ë °²μ¢ ·¥§Ê²ÓÉ É . �μ ¸´ Î ²  ´ ¤μ ´ ÊÎ¨ÉÓ¸Ö · ¡μÉ ÉÓ ¸ ¸¥·É¨Ë¨-
± É ³¨. 
¥§ ÔÉμ£μ ¢Ò ®ÎÊ¦μ°¯ ¤²Ö LCG Å ´¨ μ¤´  ¶·μ£· ³³  Grid ´¥ ¡Ê¤¥É
· ¡μÉ ÉÓ ¸ ¢ ³¨!

3.2. � ¡μÉ  ¸ ¸¥·É¨Ë¨± É ³¨ ¶μ²Ó§μ¢ É¥²Ö. ˆÉ ±, ´  ³ Ï¨´¥ ¸ Ê¸É -
´μ¢²¥´´Ò³ UI, ´ ¶·¨³¥·, lgd2.jinr.ru ¢ ¶μ¤¤¨·¥±Éμ·¨¨ .globus ¤μ²¦´Ò
¡ÒÉÓ Ë °²Ò ¸¥·É¨Ë¨± É  ¸ Ê± § ´´Ò³¨ ¶· ¢ ³¨ ¤μ¸ÉÊ¶  (§¤¥¸Ó Ë °²
usercert.p12 Å ÔÉμ Ë °² ¸¥·É¨Ë¨± É  ¤²Ö web-¡· Ê§¥·  ¨ ´¥¶μ¸·¥¤¸É¢¥´´μ
¤²Ö § ¶Ê¸±  § ¤ Î¨ ¢ LCG ´¥ ´Ê¦¥´):

~ > ls -al .globus
total 14
drwxr-xr-x 2 yupi lnup 2048 Dec 26 2006 .
drwxr-xr-x 29 yupi root 6144 Oct 28 18:43 ..
-r--r--r-- 1 yupi lnup 2478 Dec 26 2006 usercert.p12
-r--r--r-- 1 yupi lnup 1899 Dec 26 2006 usercert.pem
-r-------- 1 yupi lnup 963 Dec 21 2006 userkey.pem

‘ ³Ò° ¶¥·¢Ò° ÔÉ ¶ · ¡μÉÒ Å £¥´¥· Í¨Ö ¶·μ±¸¨-¸¥·É¨Ë¨± É , ±μÉμ·Ò°
´¥μ¡Ìμ¤¨³ ¤²Ö · ¡μÉÒ ¢¸¥Ì μ¸É ²Ó´ÒÌ ±μ³ ´¤. ‡ ¶Ê¸± ¥³ ±μ³ ´¤Ê ¨ ¢¢μ¤¨³
¸¢μ° ¶ ·μ²Ó:

~ > grid-proxy-init
Your identity: /C=RU/O=RDIG/OU=users/OU=jinr.ru/CN=Yuri P. Ivanov
Enter Grid pass phrase for this identity:
Creating proxy ............................................ Done
Your proxy is valid until: Mon Oct 29 06:46:36 2007

�μ¸³μÉ·¥ÉÓ ¸É ÉÊ¸ ÔÉμ£μ ¸¥·É¨Ë¨± É  ³μ¦´μ ±μ³ ´¤μ°

~ > grid-proxy-info
subject : /C=RU/O=RDIG/OU=users/OU=jinr.ru/CN=Yuri P. Ivanov/

CN=proxy
issuer : /C=RU/O=RDIG/OU=users/OU=jinr.ru/CN=Yuri P. Ivanov
identity : /C=RU/O=RDIG/OU=users/OU=jinr.ru/CN=Yuri P. Ivanov
type : full legacy globus proxy
strength : 512 bits
path : /tmp/x509up_u6003
timeleft : 11:59:06

�·μ±¸¨-¸¥·É¨Ë¨± É ¤¥°¸É¢¨É¥²¥´ μ£· ´¨Î¥´´μ¥ ¢·¥³Ö (¶μ Ê³μ²Î ´¨Õ
12 Î). „μ¸·μÎ´μ ¶·¥·¢ ÉÓ ¥£μ ¤¥°¸É¢¨¥ ³μ¦´μ ±μ³ ´¤μ°

~ > grid-proxy-destroy

ˆ´Ëμ·³ Í¨Õ μ ¤μ¶μ²´¨É¥²Ó´ÒÌ ¢μ§³μ¦´μ¸ÉÖÌ · ¡μÉÒ ¸ ¶·μ±¸¨-¸¥·É¨-
Ë¨± É ³¨, ¢ Î ¸É´μ¸É¨, μ ¶μ²ÊÎ¥´¨¨ ¸¥·É¨Ë¨± É  ´  ¡μ²¥¥ ¤²¨É¥²Ó´μ¥ ¢·¥³Ö,
³μ¦´μ ´ °É¨ ¢ £². 4 (· §¤. 4.4) ¢ ®LCG-2 User Guide¯. �Éμ ´¥μ¡Ìμ¤¨³μ ¤²Ö
§ ¶Ê¸±  ¤²¨É¥²Ó´ÒÌ § ¤ ´¨°. �·¨ ÔÉμ³ ¶μÉ·¥¡Ê¥É¸Ö ¨³Ö ¶·μ±¸¨-¸¥·¢¥·  (¤²Ö
�ˆŸˆ ÔÉμ lcgpx01.jinr.ru):
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~ > myproxy-init -s lcgpx01.jinr.ru -d -n
Your identity: /C=RU/O=RDIG/OU=users/OU=jinr.ru/CN=Yuri P. Ivanov
Enter Grid pass phrase for this identity:
Creating proxy ....................................... Done
Proxy Verify OK
Your proxy is valid until: Sun Nov 4 18:55:20 2007
A proxy valid for 168 hours (7.0 days) for user /C=RU/O=RDIG/

OU=users/ OU=jinr.ru/CN=Yuri P. Ivanov now exists on
lcgpx01.jinr.ru.

„²Ö ¶·μ¸³μÉ·  ¸É ÉÊ¸  ¨ ¤μ¸·μÎ´μ° μÉ³¥´Ò ¤¥°¸É¢¨Ö ÔÉμ£μ ¸¥·É¨Ë¨± É 
¥¸ÉÓ ±μ³ ´¤Ò:

~ > myproxy-info -s lcgpx01.jinr.ru -d
username: /C=RU/O=RDIG/OU=users/OU=jinr.ru/CN=Yuri P. Ivanov

owner: /C=RU/O=RDIG/OU=users/OU=jinr.ru/CN=Yuri P. Ivanov
timeleft: 167:53:40 (7.0 days)

~ > myproxy-destroy -s lcgpx01.jinr.ru -d
Default MyProxy credential for user /C=RU/O=RDIG/OU=users/

OU=jinr.ru/CN=Yuri P. Ivanov was successfully removed.

3.3. ‡ ¶Ê¸± § ¤ ´¨Ö ¢ LCG ¨ ¶μ²ÊÎ¥´¨¥ ·¥§Ê²ÓÉ Éμ¢. ‘´ Î ²  ¸μ§¤ ¤¨³
¶·μ£· ³³Ê ¶¥Î É¨ ¸μμ¡Ð¥´¨Ö ®Hello, Grid!¯. „²Ö ´ Ï¥° Í¥²¨ ¤μ¸É ÉμÎ´μ
¸¤¥² ÉÓ, ´ ¶·¨³¥·, ¶·μ¸Éμ ¸±·¨¶É Hello.sh:

#!/bin/bash
echo Hello, Grid!

�·¨ ¦¥² ´¨¨ ³μ¦´μ, ±μ´¥Î´μ ¦¥, ¢μ¸¶μ²Ó§μ¢ ÉÓ¸Ö ¨ ²Õ¡Ò³ ¤·Ê£¨³ Ö§Ò-
±μ³ ¶·μ£· ³³¨·μ¢ ´¨Ö, £² ¢´μ¥, ÎÉμ¡Ò ¶·¨ ¥¥ § £·Ê§±¥ μ´  ¢Ò¤ ¢ ²  ´  ±μ´-
¸μ²Ó ÔÉμÉ É¥±¸É. �μ¸²¥ Î¥£μ ´ ¤μ ¸μ§¤ ÉÓ ¸μμÉ¢¥É¸É¢ÊÕÐ¥¥ ÔÉμ° ¶·μ£· ³³¥
μ¶¨¸ ´¨¥ (Job Description) ¤²Ö LCG Å Ë °² Hello.jdl, ¢ ±μÉμ·μ³ ¶¥·¥Î¨-
¸²¥´Ò É·¥¡μ¢ ´¨Ö § ¤ Î¨. �μ³¨³μ Ê± § ´¨° ´  ¸μ¶ÊÉ¸É¢ÊÕÐ¨¥ Ë °²Ò (input,
output, error)), É ³ ³μ£ÊÉ ¡ÒÉÓ, ´ ¶·¨³¥·, Ê± § ´¨Ö ´  ¸¶¥Í¨ ²¨§¨·μ¢ ´´Ò¥
¶·μ£· ³³Ò ¨ ¡¨¡²¨μÉ¥±¨, ´¥μ¡Ìμ¤¨³Ò¥ ¤²Ö ¥¥ ¢Ò¶μ²´¥´¨Ö. �μ¤·μ¡´¥¥ ¸³μ-
É·¨ ƒ². 6. ¢ ®LCG-2 User Guide¯. ‚ ´ Ï¥³ ¸²ÊÎ ¥ ÔÉμÉ Ë °² ¶·μ¸É:

Executable = "Hello.sh";
StdOutput = "Hello.out";
StdError = "Hello.err";
InputSandbox = {"Hello.sh"};
OutputSandbox = {"Hello.out","Hello.err"};

ˆÉ ±, Ê ´ ¸ ¥¸ÉÓ ± ± ¸ ³  ¶·μ£· ³³  (Ë °² Hello.sh), É ± ¨ ¥¥ μ¶¨¸ ´¨¥
(Ë °² Hello.jdl). �É¶· ¢²Ö¥³ ¥¥ ´  ¸Î¥É ±μ³ ´¤μ° (§ ³¥´¨É¥ ²¨ÏÓ  ·£Ê³¥´É
-vo dteam ´  ¸μμÉ¢¥É¸É¢ÊÕÐ¨° ¢ Ï¥° VO, ´ ¶·¨³¥·, -vo atlas):
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~ > edg-job-submit -vo dteam Hello.jdl

Selected Virtual Organisation name (from --vo option): dteam
Connecting to host lcgrb01.jinr.ru, port 7772
Logging to host lcgrb01.jinr.ru, port 9002

****************************************************************
JOB SUBMIT OUTCOME

The job has been successfully submitted to the Network Server.
Use edg-job-status command to check job current status.
Your job identifier (edg_jobId) is:

- https://lcgrb01.jinr.ru:9000/WpF1fM-SIbg8J5u3SDnT7g

*****************************************************************

‡ ¤ ´¨¥ ¡Ò²μ Ê¸¶¥Ï´μ μÉ¶· ¢²¥´μ ´  ¸Î¥É ¢ LCG, £¤¥ ¥³Ê ¡Ò² ¶·¨¸¢μ¥´
¨¤¥´É¨Ë¨± Éμ·

https://lcgrb01.jinr.ru:9000/WpF1fM-SIbg8J5u3SDnT7g ,

¶μ ±μÉμ·μ³Ê ³μ¦´μ μÉ¸²¥¦¨¢ ÉÓ ¶·μÍ¥¸¸ ¶·μÌμ¦¤¥´¨Ö § ¤ ´¨Ö ®¶μ ¨´¸É ´-
Í¨Ö³¯ ¸Î¥É . � ¶·¨³¥·, ¶μ²ÊÎ¨ÉÓ É¥±ÊÐ¨° ¸É ÉÊ¸ § ¤ ´¨Ö ³μ¦´μ ±μ³ ´¤μ°

~ > edg-job-status https://lcgrb01.jinr.ru:9000/
WpF1fM-SIbg8J5u3SDnT7g

*************************************************************
BOOKKEEPING INFORMATION:

Status info for the Job : https://lcgrb01.jinr.ru:9000/
WpF1fM-SIbg8J5u3SDnT7g

Current Status: Ready
Status Reason: unavailable
Destination: ce01.novsu.ac.ru:2119/jobmanager-lcgpbs-dteam
reached on: Tue Oct 24 20:59:12 2007
*************************************************************

‡ ¤ Î  ¶·μÌμ¤¨É Î¥·¥§ ·Ö¤ ¸μ¸ÉμÖ´¨° (¢ ¶·¨³¥·¥ ¢ÒÏ¥ Ready) ¨ ¶μ § ¢¥·-
Ï¥´¨¨ ¤μ¸É¨£ ¥É ¶μ²´μ° £μÉμ¢´μ¸É¨ (¸É ÉÊ¸ Done). ’μ²Ó±μ Éμ£¤  ³μ¦´μ ¶μ²Ê-
Î¨ÉÓ ¨ ·¥§Ê²ÓÉ É (É. ¥. § £·Ê§¨ÉÓ Ë °²Ò, ¶¥·¥Î¨¸²¥´´Ò¥ ¢ ¶ · ³¥É·¥
OutputSandbox, ± ¸¥¡¥ ´  ³ Ï¨´Ê:

~ > edg-job-get-output https://lcgrb01.jinr.ru:9000/
WpF1fM-SIbg8J5u3SDnT7g

Retrieving files from host: lcgrb01.jinr.ru
(for https://lcgrb01.jinr.ru:9000/WpF1fM-SIbg8J5u3SDnT7g)

****************************************************************
JOB GET OUTPUT OUTCOME
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Output sandbox files for the job:
- https://lcgrb01.jinr.ru:9000/WpF1fM-SIbg8J5u3SDnT7g
have been successfully retrieved and stored in the directory:
/data/jobOutput/yupi_RVDXfI4A7Bx3jCzJlj3TUw

****************************************************************

‚ ·¥§Ê²ÓÉ É¥ · ¡μÉÒ ¶μ¸²¥¤´¥° ±μ³ ´¤Ò ¶μ²ÊÎ¥´´Ò¥ ¶·¨ ¸Î¥É¥ Ë °²Ò ¡Ò²¨
§ £·Ê¦¥´Ò ´  ³ Ï¨´Ê ¶μ²Ó§μ¢ É¥²Ö (É. ¥. ¢ ´ Ï¥³ ¸²ÊÎ ¥ ¢¸¥ μ¶¨¸ ´´Ò¥ ¢
Hello.jdl Ë °²Ò ¡Ò²¨ ¶μ³¥Ð¥´Ò ¢ ¤¨·¥±Éμ·¨Õ /data/jobOutput/...):

~ > ls -l /data/jobOutput/yupi_RVDXfI4A7Bx3jCzJlj3TUw/
total 4
-rw-r--r-- 1 yupi lnup 0 Oct 25 00:48 Hello.err
-rw-r--r-- 1 yupi lnup 13 Oct 25 00:48 Hello.out

¶·¨ ÔÉμ³ ¸É ÉÊ¸ § ¤ ´¨Ö ¸É ² ®Cleared¯. ˆ ¢μÉ, ´ ±μ´¥Í, ´ Ï ·¥§Ê²ÓÉ É:

~ > cat /data/jobOutput/yupi_RVDXfI4A7Bx3jCzJlj3TUw/Hello.out
Hello, Grid!

‡�Š‹�—…�ˆ… ˆ �…�‘�…Š’ˆ‚›

®‚ÒÎ¨¸²¨É¥²Ó´Ò° Ô²¥³¥´É¯ ‹Ÿ� ¸¥£³¥´É  JINR-LCG2 · ¡μÉ ¥É Ê¦¥ ¶μ-
ÎÉ¨ ¤¢  £μ¤ . �¥·¢μ´ Î ²Ó´μ ´  ´¥³ ¶μ¤¤¥·¦¨¢ ²¸Ö ¸Î¥É § ¤ Î ¢¸¥Ì μ¸´μ¢´ÒÌ
Ô±¸¶¥·¨³¥´Éμ¢ LHC (ALICE, ATLAS, CMS ¨ LHCb). �¤´ ±μ ¢ ±μ´Í¥ 2006 £.
¡Ò²μ ¶·¨´ÖÉμ ·¥Ï¥´¨¥ μ ¸¶¥Í¨ ²¨§¨·μ¢ ´´μ³ ¥£μ ¨¸¶μ²Ó§μ¢ ´¨¨ ¤²Ö É ± ´ -
§Ò¢ ¥³ÒÌ ®±μ·μÉ±¨Ì § ¤ Î¯ (´¥ ¡μ²¥¥ 3 Î ¸Î¥É´μ£μ ¢·¥³¥´¨) ±μ²² ¡μ· Í¨¨
ATLAS. ’ ±μ¥ ·¥Ï¥´¨¥ ¡Ò²μ μ¡μ¸´μ¢ ´μ É¥³, ÎÉμ ´  ÉμÉ ³μ³¥´É ¢ ±² -
¸É¥· ¢Ìμ¤¨²μ ¢¸¥£μ Î¥ÉÒ·¥ μ¤´μ¶·μÍ¥¸¸μ·´ÒÌ WN-³ Ï¨´Ò, ÎÉμ ¶μ§¢μ²Ö²μ
μ¤´μ¢·¥³¥´´Ò° ¸Î¥É ¤μ ¢μ¸Ó³¨ § ¤ ´¨°, ¶μ¸±μ²Ó±Ê ´  ¶μ¤¤¥·¦¨¢ ÕÐ¥³ mul-
tithreading ¶·μÍ¥¸¸μ·¥ Pentium 4 ¢μ§³μ¦¥´ ÔËË¥±É¨¢´Ò° ¸Î¥É ¤¢ÊÌ § ¤ Î μ¤-
´μ¢·¥³¥´´μ. —²¥´ ³ ±μ²² ¡μ· Í¨¨ ATLAS, ¢ Î ¸É´μ¸É¨, · ¡μÉ ÕÐ¨³ ¢ ‹Ÿ�
(�.‘.†¥³ÎÊ£μ¢ ¨ ¤·.), ¡Ò²μ ´Ê¦´μ ¶Ê¸ÉÓ ¨ ´¥¡μ²ÓÏμ¥ Î¨¸²μ, ´μ ¤μ¸É ÉμÎ´μ
¤μ¸ÉÊ¶´ÒÌ ¶·μÍ¥¸¸μ·μ¢, ´¥ ¶¥·¥£·Ê¦¥´´ÒÌ ¤·Ê£¨³¨ Grid-§ ¤ ´¨Ö³¨.

	¥£Ê²Ö·´μ ¶·μ¢μ¤ÖÉ¸Ö μ¡´μ¢²¥´¨Ö ¶·μ£· ³³ ± ± ¤²Ö ¢¸¥Ì ±μ³¶μ´¥´É μ¶¥-
· Í¨μ´´μ° ¸¨¸É¥³Ò ¨ ¶·¨²μ¦¥´¨°, É ± ¨ LCG-middleware. — ¸ÉÓ μ¡´μ¢²¥-
´¨° ¨¤¥É ¢ ® ¢Éμ³ É¨Î¥¸±μ³¯ ·¥¦¨³¥, ´μ ¤²Ö ·Ö¤  ¶·μ£· ³³ (¢ Éμ³ Î¨¸²¥
¸ ³μ° ¶ ±¥É´μ° ¸¨¸É¥³Ò ¸Î¥É  § ¤ Î ¨ μ¸μ¡¥´´μ LCG-¸¨¸É¥³Ò, Ê¸É ´μ¢±  ¨
´ ¸É·μ°±  ±μÉμ·μ°, Ê¢Ò, ¢¸¥ ¥Ð¥ ¤ ²¥±¨ μÉ ¸μ¢¥·Ï¥´¸É¢ ) É·¥¡Ê¥É¸Ö ±·μ¶μ-
É²¨¢ Ö ®·ÊÎ´ Ö · ¡μÉ ¯.

‘μ§¤ ´´ Ö ±μ´Ë¨£Ê· Í¨Ö ³ Ï¨´ ±² ¸É¥· , ¢ Î ¸É´μ¸É¨ WN ¨ UI, ¶·¥¤-
¸É ¢²Ö¥É¸Ö ¢¶μ²´¥ ¸¡ ² ´¸¨·μ¢ ´´Ò³ ¢ ·¨ ´Éμ³ Linux-³ Ï¨´Ò, Ê¤μ¢²¥É¢μ-
·ÖÕÐ¨³ ¤μ¸É ÉμÎ´μ Ï¨·μ±¨³ É·¥¡μ¢ ´¨Ö³ ¶μ²Ó§μ¢ É¥²Ö ± ± ¶μ · §· ¡μÉ±¥
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¶·μ£· ³³ ¨ ¤²Ö · ¡μÉÒ ¸ desktop-¶·¨²μ¦¥´¨Ö³¨, É ± ¨ ¶μ ¸Î¥ÉÊ § ¤ Î ¢ ¶ -
±¥É´μ³ ·¥¦¨³¥, ²¨¡μ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¢μ§³μ¦´μ¸É¥° Grid.

�¡Ð¥¥ ±μ²¨Î¥¸É¢μ ®· ¡μÎ¨Ì Ô²¥³¥´Éμ¢¯ (WN) ¢ ±² ¸É¥·¥ (¤ ¦¥ ¸ ÊÎ¥Éμ³,
± ± Ê¦¥ ¡Ò²μ μÉ³¥Î¥´μ ¢ÒÏ¥, É·¥x ¤¢ÊÌ¶·μÍ¥¸¸μ·´ÒÌ ³ Ï¨´ ¢ · ¡μÎ¨Ì £·Ê¶-
¶ Ì) ¢¸¥ ¥Ð¥ ´¥¢¥²¨±μ, ÎÉμ ¶μ§¢μ²Ö¥É £μ¢μ·¨ÉÓ μ ´¥³, ¸±μ·¥¥, ± ± μ ¶·μÉμÉ¨¶¥
´μ¢μ£μ ¸Î¥É´μ£μ ±² ¸É¥·  ‹Ÿ�, ±μÉμ·Ò° ¤μ²¦¥´ ¶·¨°É¨ ´  ¸³¥´Ê ¸ÊÐ¥¸É¢Ê-
ÕÐ¥³Ê ¸É ·μ³Ê ±² ¸É¥·Ê ² ¡μ· Éμ·¨¨, ¸μ¸ÉμÖÐ¥³Ê ¨§ 10 ¤¢ÊÌ¶·μÍ¥¸¸μ·´ÒÌ
³ Ï¨´ ´  ¡ §¥ Ê¦¥ Ê¸É ·¥¢Ï¨Ì Pentium III 500 ŒƒÍ). ‚¥¸´μ° 2007 £. ¢ ‹ˆ’
¡Ò²  · ¸Ï¨·¥´  ¨ · ¤¨± ²Ó´μ μ¡´μ¢²¥´  Í¥´É· ²Ó´ Ö Î ¸ÉÓ ¸¥£³¥´É  JINR-
LCG2. ‘¥°Î ¸ ¢ ´¥£μ ¢Ìμ¤ÖÉ 60 WN ´  ¡ §¥ ¤¢ÊÌ¶·μÍ¥¸¸μ·´ÒÌ 64-¡¨Éμ¢ÒÌ
Intel Xeon. ‘¥£³¥´É ‹Ÿ� ¶μ±  ¢¸¥ ¥Ð¥ μ¦¨¤ ¥É É ±¨Ì ¶¥·¥³¥´. Š ± ¢ ·¨ ´É
¢μ§³μ¦´μ£μ · §¢¨É¨Ö ±² ¸É¥·  ¶·¥¤¸É ¢²Ö¥É¸Ö · §Ê³´Ò³ Ê¸É ´μ¢±  ¤μ¶μ²´¨-
É¥²Ó´ÒÌ ´μ¢ÒÌ WN ¢ · ¡μÎ¨Ì £·Ê¶¶ Ì ² ¡μ· Éμ·¨¨ ¶μ ¶·¨³¥·Ê Ê¦¥ Ê¶μ³Ö´Ê-
ÉÒÌ É·¥Ì ±μ³¶ÓÕÉ¥·μ¢. �² ´¨·Ê¥É¸Ö μ¡´μ¢²¥´¨¥ ¨ · ¸Ï¨·¥´¨¥ ±² ¸É¥·  ‹Ÿ�
c μ¤´μ¢·¥³¥´´Ò³ ¶¥·¥Ìμ¤μ³ ´  ¸μ¢·¥³¥´´ÊÕ 64-¡¨Éμ¢ÊÕ  ·Ì¨É¥±ÉÊ·Ê. ’ -
±μ° ¶¥·¥Ìμ¤, μ¤´ ±μ, Éμ¦¥ ´¥ ¡Ê¤¥É ¶·μ¸ÉÒ³. �´ ¸μ§¤ ¸É ¨ ´μ¢Ò¥ ¶·μ¡²¥³Ò,
¢ Î ¸É´μ¸É¨, ¤²Ö · ¡μÉÒ LCG middleware: ¢¥¤Ó ¤μ ¸¨Ì ¶μ· ¶μ²´μÍ¥´´μ° ¸¥·-
É¨Ë¨Í¨·μ¢ ´´μ° 64-¡¨Éμ¢μ° ¢¥·¸¨¨ ¤²Ö SL4 ´¥É, ÌμÉÖ ¨³¥´´μ ÔÉμÉ ¢ ·¨ ´É
 ¶¶ · É´μ° ±μ´Ë¨£Ê· Í¨¨ ¸¨¸É¥³Ò ¶μ¸É¥¶¥´´μ ¸É ´μ¢¨É¸Ö ¤μ³¨´¨·ÊÕÐ¨³.
�¤´¨³ ¨§  ¢Éμ·μ¢ (�. �.ˆ) ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¶·μ¢μ¤¨É¸Ö ¨§ÊÎ¥´¨¥ ¨ ·¥Ï¥-
´¨¥ ¢μ§´¨± ÕÐ¨Ì ¶·¨ É ±μ³ ¶¥·¥Ìμ¤¥ ¶·μ¡²¥³ ´  ¡ §¥ ±² ¸É¥·  Ê´¨¢¥·¸¨É¥É 
‚ ²Ó¶ · ¨¸μ (—¨²¨), ¢Ìμ¤ÖÐ¥£μ ¢ Grid-¸É·Ê±ÉÊ·Ê EELA [9].

	² £μ¤ ·´μ¸É¨. �¢Éμ·Ò ¶·¨§´ É¥²Ó´Ò ¸¢μ¨³ ±μ²²¥£ ³ ¶μ £·Ê¶¶¥ LGD
¨ ¸μÉ·Ê¤´¨± ³ ‹ˆ’, ¸μ§¤ ¢Ï¨³ ¸¥£³¥´É LGD-2 ¢ �ˆŸˆ, §  ¶μ³μÐÓ ¨ ¶μ¤-
¤¥·¦±Ê, ¢ μ¸μ¡¥´´μ¸É¨ ‚. ‚.Œ¨ÍÒ´Ê, ¡¥§ ¸μ¢¥Éμ¢ ¨ · §ÑÖ¸´¥´¨° ±μÉμ·μ£μ
· §· ¡μÉ±  ¨ ¶μ¤¤¥·¦±  Grid-±² ¸É¥·  ‹Ÿ� ¡Ò²¨ ¡Ò ±Ê¤  ¡μ²¥¥ É·Ê¤μ¥³-
±¨³ ¶·μÍ¥¸¸μ³. �¢Éμ·Ò ¡² £μ¤ ·´Ò ‚.�. 
¥¤´Ö±μ¢Ê §  ¶μ¸ÉμÖ´´ÊÕ ³μ· ²Ó-
´ÊÕ ¶μ¤¤¥·¦±Ê ¨ §  ³μÉ¨¢ Í¨Õ ± ´ ¶¨¸ ´¨Õ ¸ ³μ° ÔÉμ° · ¡μÉÒ,   É ±¦¥
ˆ.�. —Ê·¨´Ê §  ¶μ³μÐÓ ¢ ¶μ¤£μÉμ¢±¥ É¥±¸É  ¸É ÉÓ¨.

��ˆ‹�†…�ˆ…. ƒ„… ˆ‘Š�’œ ˆ�”��Œ�–ˆ� �� GRID

�·¨¢¥¤¥³ ¸¶¨¸μ± μ¸´μ¢´ÒÌ ¸¸Ò²μ± ± ± ¸μ¡¸É¢¥´´μ ¶μ LCG, É ± ¨ ¶μ
Grid-¢ÒÎ¨¸²¥´¨Ö³ ¢μμ¡Ð¥, ÎÉμ Éμ¦¥ ³μ¦¥É μ± § ÉÓ¸Ö ¶μ²¥§´Ò³ ¤²Ö ´ Î¨´ -
ÕÐ¨Ì · ¡μÉ ÉÓ ¸ Grid. ‚ ± Î¥¸É¢¥ ®¶·¥¤¢ ·¨É¥²Ó´μ£μ¯ ÎÉ¥´¨Ö ³μ¦´μ μ§´ -
±μ³¨ÉÓ¸Ö ¸ ³ É¥·¨ ² ³¨ ´  ¸ °É¥

http://gridcafe.web.cern.ch ,

£¤¥ μ¸´μ¢´Ò¥ ¨¤¥¨ Grid-¢ÒÎ¨¸²¥´¨° ¨§²μ¦¥´Ò ´  ¶μ¶Ê²Ö·´μ³ Ê·μ¢´¥ (μ¡§μ·
®¸ ¶É¨ÎÓ¥£μ ¶μ²¥É ¯), ÌμÉÖ ¸ ¶· ±É¨Î¥¸±μ° ÉμÎ±¨ §·¥´¨Ö μ´¨ ³ ²μ ÎÉμ ¤ ÕÉ.
�¸´μ¢´μ° ¸ °É LCG

http://lcg.web.cern.ch/lcg
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¸μ¤¥·¦¨É ¨¸Î¥·¶Ò¢ ÕÐÊÕ ¨´Ëμ·³ Í¨Õ ¶μ Ê¸É ´μ¢±¥,  ¤³¨´¨¸É·¨·μ¢ ´¨Õ ¨
¨¸¶μ²Ó§μ¢ ´¨Õ LCG. �μ²Ó§μ¢ É¥²Ö³ LCG ³μ¦´μ ´ Î ÉÓ ¸μ ¸É· ´¨Î±¨

http://lcg.web.cern.ch/lcg/users/support.html

‚ Î ¸É´μ¸É¨, §¤¥¸Ó · ¸¶μ²μ¦¥´ ¨ ®LCG-2 User Guide¯. �¥¸±μ²Ó±μ Ê¸É ·¥¢-
Ï¨³, ´μ ¢¸¥ ¦¥ ¥Ð¥ ¶μ²¥§´Ò³ Ö¢²Ö¥É¸Ö ®LCG-2 User Scenario¯ Å ±· É±μ¥
¶· ±É¨Î¥¸±μ¥ ·Ê±μ¢μ¤¸É¢μ, ¢ ±μÉμ·μ³ ´  ¶·μ¸ÉÒÌ ¶·¨³¥· Ì ¶μ± § ´μ, ± ± ¶μ-
¸² ÉÓ § ¤ ´¨¥ ¢ LCG, ¶·μ¢¥·¨ÉÓ ¥£μ ¸μ¸ÉμÖ´¨¥ ¨ ¶μ²ÊÎ¨ÉÓ Ë °²Ò ·¥§Ê²ÓÉ É .
…£μ ³μ¦´μ ´ °É¨, ´ ¶·¨³¥·, ´  ¸É· ´¨Î±¥

https://edms.cern.ch/document/498081

‚ ¶·¨´Í¨¶¥, ³μ¦´μ ´ Î ÉÓ ¸¢μÕ · ¡μÉÊ ¸ LCG, μ§´ ±μ³¨¢Ï¨¸Ó ²¨ÏÓ ¸ ÔÉ¨³
É¥±¸Éμ³. �¤´ ±μ ¤²Ö ¡μ²¥¥ £²Ê¡μ±μ£μ ¶μ´¨³ ´¨Ö ¶·¨´Í¨¶μ¢ ¨ ¢μ§³μ¦´μ¸É¥°
LCG (μ¸μ¡¥´´μ ¶·¨ ´¥μ¡Ìμ¤¨³μ¸É¨ μ¡· Ð¥´¨Ö ± ËÊ´±Í¨Ö³ Grid ¨§ ¸ ³¨Ì
¶·μ£· ³³) ¥£μ ´¥¤μ¸É ÉμÎ´μ. Œ´μ£μÎ¨¸²¥´´ÊÕ ¤μ¶μ²´¨É¥²Ó´ÊÕ ¤μ±Ê³¥´É -
Í¨Õ ³μ¦´μ ´ °É¨, ´ ¶·¨³¥·, ´  ¸ °É Ì

http://lcg.web.cern.ch/lcg/documents.html
https://gus.fzk.de/pages/docu.php

�μ¸²¥¤´ÖÖ ¸¸Ò²±  É·¥¡Ê¥É ´ ²¨Î¨Ö ¢ ¡· Ê§¥·¥ Grid-¸¥·É¨Ë¨± É  ¶μ²Ó§μ¢ É¥²Ö.
„²Ö ®¶·μ¤¢¨´ÊÉÒÌ¯ ¶μ²Ó§μ¢ É¥²¥° ³μ¦´μ ¶μ·¥±μ³¥´¤μ¢ ÉÓ ¤μ±Ê³¥´ÉÍ¨Õ

http://www.globus.org/alliance/publications/papers.php

£¤¥, ¢ Î ¸É´μ¸É¨, ³μ¦´μ ´ °É¨ · ¡μÉÒ [1] ¨ [2], ¸Î¨É ÕÐ¨¥¸Ö ®±² ¸¸¨Î¥¸±¨³¯
¢¢¥¤¥´¨¥³ ¢ Grid. �¥·¥¢μ¤Ò ÔÉ¨Ì É¥±¸Éμ¢ ´  ·Ê¸¸±¨° Ö§Ò±,   É ±¦¥ ³´μ£μ
¤·Ê£μ° ¶μ²¥§´μ° ¨´Ëμ·³ Í¨¨ ± ± ´  ·Ê¸¸±μ³, É ± ¨ ´   ´£²¨°¸±μ³ Ö§Ò± Ì
³μ¦´μ ´ °É¨ ´  ¸ °É Ì

http://grid.jinr.ru
http://www.gridclub.ru
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