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‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö μÎ¥´Ó ¢ ¦´μ° Ö¢²Ö¥É¸Ö ¶·μ¡²¥³  μ¡¥¸¶¥Î¥´¨Ö ¢Ò¸μ-
±μ£μ Ê·μ¢´Ö ´ ¤¥¦´μ¸É¨ ¨ ± Î¥¸É¢  grid-¸¥·¢¨¸μ¢. ‚ ¤ ´´μ° ¸É ÉÓ¥ μ¶¨¸Ò¢ ÕÉ¸Ö
¸É·Ê±ÉÊ·  ¨ ËÊ´±Í¨μ´ ²Ó´Ò¥ ¸¢μ°¸É¢  ¸¨¸É¥³Ò ³μ´¨Éμ·¨´£  ¸¥·¢¨¸  FTS (File
Transfer Service Å ¸¥·¢¨¸ ¶¥·¥¤ Î¨ Ë °²μ¢ Å μ¤¨´ ¨§ ¸¥·¢¨¸μ¢ gLite).

‘¨¸É¥³  · §· ¡μÉ ´  ¢ · ³± Ì ¶·μ¥±É  EGEE/WLCG ¨ ´ Í¥²¥´  ´  μ¡´ ·Ê-
¦¥´¨¥ μÏ¨¡μ± ¨ ´¥¸É ´¤ ·É´ÒÌ ¸¨ÉÊ Í¨° ¶·¨ ¶¥·¥´μ¸¥ ¤ ´´ÒÌ ¶μ FTS-± ´ ² ³.
‘¨¸É¥³  ¸μ¸Éμ¨É ¨§ É·¥Ì ±μ³¶μ´¥´É, ±μÉμ·Ò¥ ·¥ ²¨§μ¢ ´Ò · §²¨Î´Ò³ μ¡· §μ³:
¨§¢²¥Î¥´¨¥ ¨´Ëμ·³ Í¨¨ Å Perl ¨ Shel, Ì· ´¥´¨¥ ¤ ´´ÒÌ Å Mysql ¨ ¶·¥¤¸É -
¢²¥´¨¥ ¤ ´´ÒÌ Å PHP ¨ XHTML. „ ´Ò ±· É±¨¥ ¸¢¥¤¥´¨Ö μ¡ μÉÎ¥É´ÒÌ Ëμ·³ Ì.
� ¡μÉ  ¢Ò¶μ²´¥´  ¸μÉ·Ê¤´¨± ³¨ �ˆŸˆ ¨ �ˆˆŸ” Œƒ“ ¸μ¢³¥¸É´μ ¸μ ¸¶¥Í¨ -
²¨¸É ³¨ –…��.

� ¡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¡´ , 2008

Uzhinskiy �.V., Korenkov V.V. P11-2008-80
FTS Monitoring System of EGEE/WLCG Project

Nowadays it is very important to provide a high level of Grid Services per-
formance and reliability. The work describes FTS monitoring system structure and
functionality (File Transfer Service, one of the gLite services). The system was
developed in the framework of the EGEE/WLCG project. It is aimed to detect errors
and nonstandard situations at data transfer through FTS channels. The system has
three components implemented in various techniques: data mining Å Perl and Shel,
data storing Å Mysql and data representation Å PHP and XHTML. User interface
and summary reports are shortly considered. The work has been carried out by JINR
and SINP MSU researchers in collaboration with CERN.

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

Communication of the Joint Institute for Nuclear Research. Dubna, 2008



‚‚…„…�ˆ…

�μ²ÓÏμ°  ¤·μ´´Ò° ±μ²² °¤¥· (LHC Å Large Hadron Collider,
http://lhc.web.cern.ch/lhc/), ¸É·μ¨É¥²Ó¸É¢μ ±μÉμ·μ£μ ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö § ¢¥·-
Ï ¥É¸Ö ¢ –…��, Ö¢²Ö¥É¸Ö ¸ ³Ò³ ³ ¸ÏÉ ¡´Ò³ ´ ÊÎ´Ò³ ¶·μ¥±Éμ³ ´  ¶² ´¥É¥,
¨ ¶μ¸²¥ § ¶Ê¸±  μ´ ¡Ê¤¥É ¶·μ¨§¢μ¤¨ÉÓ μ±μ²μ 15 ¶¥É ¡ °É ¤ ´´ÒÌ ¥¦¥£μ¤´μ.
Šμ£¤  Ê¸±μ·¨É¥²Ó § · ¡μÉ ¥É ¢ ´μ·³ ²Ó´μ³ ·¥¦¨³¥ ¶μÉ·¥¡Ê¥É¸Ö μ¡¥¸¶¥Î¨ÉÓ
¤μ¸ÉÊ¶ ± Ô±¸¶¥·¨³¥´É ²Ó´Ò³ ¤ ´´Ò³ 5000 ÊÎ¥´ÒÌ ¨§ ¡μ²¥¥ Î¥³ 500 ¨¸¸²¥¤μ-
¢ É¥²Ó¸±¨Ì ¨´¸É¨ÉÊÉμ¢ ¨ Ê´¨¢¥·¸¨É¥Éμ¢ ¢¸¥£μ ³¨· . „²Ö ÔÉμ£μ ¸μ§¤ ¥É¸Ö ¨ ¡Ê-
¤¥É ¶μ¤¤¥·¦¨¢ ÉÓ¸Ö · ¸¶·¥¤¥²¥´´ Ö ¨´Ë· ¸É·Ê±ÉÊ·  ¤²Ö Ì· ´¥´¨Ö ¨  ´ ²¨§ 
¤ ´´ÒÌ, ÎÉμ Ö¢²Ö¥É¸Ö ±· °´¥ ¸²μ¦´μ° § ¤ Î¥°, ¢ ·¥Ï¥´¨¨ ±μÉμ·μ° μ¸μ¡ÊÕ
·μ²Ó § ´¨³ ÕÉ grid-É¥Ì´μ²μ£¨¨. ‚ ¶·μ¥±É¥, ¶μ²ÊÎ¨¢Ï¥³ ´ §¢ ´¨¥ LHC Com-
puting GRID (LCG) (¢ ¤ ²Ó´¥°Ï¥³ ¶·μ¥±É ¸É ² ´ §Ò¢ ÉÓ¸Ö WLCG, Worldwide
LHC Computing GRID, http://lcg.web.cern.ch/LCG/), ·¥Ï ÕÉ¸Ö ¢μ¶·μ¸Ò ¶μ-
¸É·μ¥´¨Ö · ¸¶·¥¤¥²¥´´μ° ¨¥· ·Ì¨Î¥¸±μ°  ·Ì¨É¥±ÉÊ·Ò ¸¨¸É¥³Ò ·¥£¨μ´ ²Ó´ÒÌ
Í¥´É·μ¢, ¢ ±μÉμ·ÒÌ ¨ ¡Ê¤¥É Ì· ´¨ÉÓ¸Ö ¨ μ¡· ¡ ÉÒ¢ ÉÓ¸Ö ¨´Ëμ·³ Í¨Ö ¸ Ê¸±μ-
·¨É¥²Ö. �¸´μ¢´ Ö § ¤ Î  ¤·Ê£μ£μ ±·Ê¶´μ£μ grid-¶·μ¥±É  Å EGEE (Enabling
Grids for E-sciencE, http://public.eu-egee.org/), É¥¸´μ ¸¢Ö§ ´´μ£μ ¸ WLCG, Å
μ·£ ´¨§μ¢ ÉÓ ³¨·μ¢Ò¥ ±μ³¶ÓÕÉ¥·´Ò¥ ·¥¸Ê·¸Ò ¢ ¥¤¨´ÊÕ μ¤´μ·μ¤´ÊÕ ¸·¥¤Ê ¤²Ö
·¥Ï¥´¨Ö ´ ÊÎ´ÒÌ § ¤ Î. ƒ² ¢´Ò³ ¶μ²Ó§μ¢ É¥²¥³ ¨´Ë· ¸É·Ê±ÉÊ·Ò EGEE Ö¢²Ö-
¥É¸Ö ¸μμ¡Ð¥¸É¢μ ÊÎ¥´ÒÌ, § ´¨³ ÕÐ¨Ì¸Ö Ë¨§¨±μ° ¢Ò¸μ±¨Ì Ô´¥·£¨° (”‚	).
�μÔÉμ³Ê Î ¸Éμ ÔÉÊ ¨´É¥£·¨·μ¢ ´´ÊÕ ¨´Ë· ¸É·Ê±ÉÊ·Ê ´ §Ò¢ ÕÉ EGEE/WLCG.
‚ · ³± Ì ¶·μ¥±É  EGEE/WLCG · §· ¡ ÉÒ¢ ¥É¸Ö ¶·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥
¶·μ³¥¦ÊÉμÎ´μ£μ ¸²μÖ (middleware) ¤²Ö ¶μ¸É·μ¥´¨Ö grid-¸¨¸É¥³ ¶μ¤ ´ §¢ -
´¨¥³ gLite (http://glite.web.cern.ch/glite/). �¸´μ¢´Ò³ ¶μ´ÖÉ¨¥³ ¢ grid Ö¢²ÖÕÉ¸Ö
grid-¸¥·¢¨¸Ò Å ÔÉμ ¸¥·¢¨¸Ò ¢Ò¸μ±μ£μ Ê·μ¢´Ö, ´¥μ¡Ìμ¤¨³Ò¥ ¶μ²Ó§μ¢ É¥²Ö³ ¨
¢¨·ÉÊ ²Ó´Ò³ μ·£ ´¨§ Í¨Ö³ ¨ ·¥ ²¨§μ¢ ´´Ò¥ ¢ ¸¥·¢¨¸´μ-μ·¨¥´É¨·μ¢ ´´μ°  ·-
Ì¨É¥±ÉÊ·¥ (Service Oriented Architecture), μ¸´μ¢ ´´μ°, £² ¢´Ò³ μ¡· §μ³, ´ 
web-¸¥·¢¨¸ Ì ¸ ¸μ¡²Õ¤¥´¨¥³ ·¥±μ³¥´¤ Í¨° ¶μ ¨´É¥·μ¶¥· ¡¥²Ó´μ¸É¨ (Web
Services Interoperability (WS-I)). ‘ÊÐ¥¸É¢ÊÕÉ grid-¸¥·¢¨¸Ò ¤²Ö ¸²¥¤ÊÕÐ¨Ì
μ¡² ¸É¥°: ¡¥§μ¶ ¸´μ¸ÉÓ, ¨´Ëμ·³ Í¨Ö ¨ ³μ´¨Éμ·¨´£, · ¡μÉ  ¸ ¤ ´´Ò³¨, Ê¶· -
¢²¥´¨¥ § ¤ ´¨Ö³¨, ¶μ³μÐÓ ¶μ²Ó§μ¢ É¥²Ö³ ¨ É. ¤.
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� ¨¡μ²¥¥ ¶·¨μ·¨É¥É´Ò³ ´ ¶· ¢²¥´¨¥³ ¢ · §¢¨É¨¨ grid-¸¥·¢¨¸μ¢ ´  ¤ ´-
´Ò° ³μ³¥´É Ö¢²Ö¥É¸Ö Ê¢¥²¨Î¥´¨¥ ¨Ì ¶·μ¨§¢μ¤¨É¥²Ó´μ¸É¨ ¨ ´ ¤¥¦´μ¸É¨, ¶μ-
¸±μ²Ó±Ê ¶μ²Ó§μ¢ É¥²¨ ÌμÉÖÉ ¨³¥ÉÓ ¸É ¡¨²Ó´Ò° ¤μ¸ÉÊ¶ ± ·¥¸Ê·¸ ³ 24 Î ¸  7
¤´¥° ¢ ´¥¤¥²Õ, ¢´¥ § ¢¨¸¨³μ¸É¨ μÉ ¶· §¤´¨±μ¢ ¨ ¢ÒÌμ¤´ÒÌ. ‘¨¸É¥³Ò ³μ´¨Éμ-
·¨´£  ³μ£ÊÉ ¶μ³μÎÓ ¢ ¤ ´´μ³ ¢μ¶·μ¸¥, ¶·¥¤μ¸É ¢²ÖÖ ± ± μ¡ÐÊÕ ¨´Ëμ·³ Í¨Õ
μ ¶·μ¨§¢μ¤¨É¥²Ó´μ¸É¨ ¨ ËÊ´±Í¨μ´¨·μ¢ ´¨¨ ¸¥·¢¨¸μ¢, É ± ¨ ¨´Ëμ·³ Í¨Õ μ¡
μÏ¨¡± Ì, ´¥¸É ´¤ ·É´ÒÌ ¸¨ÉÊ Í¨ÖÌ ¨ ®Ê§±¨Ì¯ ³¥¸É Ì.

‚ ¸μμÉ¢¥É¸É¢¨¨ ¸ μ¶·¥¤¥²¥´´μ° ¢ · ³± Ì ¶·μ¥±É  WLCG ¸Ì¥³μ°, ´¥-
μ¡· ¡μÉ ´´Ò¥ (É ± ´ §Ò¢ ¥³Ò¥ ®¸Ò·Ò¥¯) ¤ ´´Ò¥ ¡Ê¤ÊÉ Ì· ´¨ÉÓ¸Ö ´  Í¥´-
É· Ì (¸ °É Ì)∗ Tier-0 (CERN) ¨ Tier-1,   ¨Ì μ¡· ¡μÉ±  ¡Ê¤¥É ¶·μ¨§¢μ¤¨ÉÓ¸Ö
´  Í¥´É· Ì Tier-2. ‚¸¥ ÔÉ¨ Í¥´É·Ò É¥··¨Éμ·¨ ²Ó´μ · §´¥¸¥´Ò, ¶μÔÉμ³Ê ¢μ-
¶·μ¸Ò ´ ¤¥¦´μ£μ Ì· ´¥´¨Ö ¨ ¶¥·¥³¥Ð¥´¨Ö ¤ ´´ÒÌ ³¥¦¤Ê · §²¨Î´Ò³¨ ¸ °-
É ³¨ ¨³¥ÕÉ μ£·μ³´μ¥ §´ Î¥´¨¥. ‚ ¸μμÉ¢¥É¸É¢¨¨ ¸ É·¥¡μ¢ ´¨Ö³¨ ¶·μ¥±É 
EGEE/WLCG ± ¦¤Ò° ¸ °É ¤μ²¦¥´ ¨³¥ÉÓ ¸¨¸É¥³Ê Ì· ´¥´¨Ö ¤ ´´ÒÌ Castor
(http://www.castor.org/), dCache (http://www.dcache.org/) ¨²¨ DPM
(http://www.gridpp.ac.uk/wiki/Disk Pool Manager) ¨ ¸¨¸É¥³Ê Ê¶· ¢²¥´¨Ö Ì· -
´¨²¨Ð ³¨ SRM (Storage Resource Manager, http://www.gridpp.ac.uk/wiki/
SRM). �  Ë¨§¨Î¥¸±μ³ Ê·μ¢´¥ ¤ ´´Ò¥ ¢ gLite ¶¥·¥¤ ÕÉ¸Ö ¶μ¸·¥¤¸É¢μ³ ²¨¡μ
GridFTP (http://dev.globus.org/wiki/GridFTP) Å ¶·μÉμ±μ² , · §· ¡μÉ ´´μ£μ ¢
· ³± Ì ¶·μ¥±É  Globus (http://www.globus.org/), ²¨¡μ ¥£μ ³μ¤¨Ë¨± Í¨°. ‘¥·-
¢¨¸ ¶¥·¥¤ Î¨ ¤ ´´ÒÌ FTS (http://egee-jra1-dm.web.cern.ch/egee-jra1-dm/FTS/
default.htm, https://twiki.cern.ch/twiki/ bin/view/EGEE/FTS) [1] ¤μ²¦¥´ ¡ÒÉÓ
Ê¸É ´μ¢²¥´ Éμ²Ó±μ ´  ¸ °É Ì Tier-0 ¨ Tier-1. �·¥¤μ¸É ¢²ÖÖ ´ ¤¥¦´Ò° ¸¶μ¸μ¡
¶¥·¥¤ Î¨ ¤ ´´ÒÌ É¨¶  ÉμÎ± ÄÉμÎ± , FTS μ·£ ´¨§Ê¥É ¨ ±μ´É·μ²¨·Ê¥É · ¡μÉÊ
¢¸¥Ì μ¸É ²Ó´ÒÌ Ô²¥³¥´Éμ¢. �¸´μ¢´Ò¥ μ¡Ö§ ´´μ¸É¨ FTS Å μ¡¥¸¶¥Î¥´¨¥ ´ -
¤¥¦´ÒÌ ¨ Ê¤μ¡´ÒÌ ³¥Ì ´¨§³μ¢ ¶¥·¥¤ Î¨ Ë °²μ¢ É¨¶  ÉμÎ± ÄÉμÎ± , ±μ´É·μ²Ö
¨ ³μ´¨Éμ·¨´£  ¶¥·¥¤ Î, · ¸¶·¥¤¥²¥´¨Ö ·¥¸Ê·¸μ¢ ¸ °É  ³¥¦¤Ê Ô±¸¶¥·¨³¥´-
É ³¨,   É ±¦¥ Ê¶· ¢²¥´¨Ö § ¶·μ¸ ³¨ ¶μ²Ó§μ¢ É¥²¥° · §²¨Î´ÒÌ ¢¨·ÉÊ ²Ó´ÒÌ
μ·£ ´¨§ Í¨°. …¦¥¤´¥¢´μ ¤¥¸ÖÉ±¨ ÉÒ¸ÖÎ Ë °²μ¢ ¶¥·¥¤ ÕÉ¸Ö ³¥¦¤Ê · §²¨Î-
´Ò³¨ ¸ °É ³¨,   μ¡Ñ¥³Ò ¶¥·¥¤ Î ¸μ¸É ¢²ÖÕÉ ¤¥¸ÖÉ±¨ É¥· ¡ °É ¢ ¤¥´Ó. �·¨
¶μ¤μ¡´μ° ¨´É¥´¸¨¢´μ¸É¨ ¶μÉμ±μ¢ ¤ ´´ÒÌ ³μ´¨Éμ·¨´£ Ö¢²Ö¥É¸Ö μ¤´μ° ¨§ ¸ -
³ÒÌ ¶·¨μ·¨É¥É´ÒÌ § ¤ Î. �¡Ð¨¥ ¢μ¶·μ¸Ò ³μ´¨Éμ·¨´£  ¨ grid-³μ´¨Éμ·¨´£ 
¢ Î ¸É´μ¸É¨ · ¸¸³ É·¨¢ ÕÉ¸Ö ¢ [2, 3].

„μ ´¥¤ ¢´¥£μ ¢·¥³¥´¨ ´ ¡μ· ¸·¥¤¸É¢ ³μ´¨Éμ·¨´£  FTS ¢±²ÕÎ ² ¢ ¸¥¡Ö
¸²¥¤ÊÕÐ¨¥ ¢μ§³μ¦´μ¸É¨:  ´ ²¨§ μ¡Ñ¥³μ¢ ¤ ´´ÒÌ ´  ± ´ ² Ì ¸ ¨¸¶μ²Ó§μ-
¢ ´¨¥³ ¸¨¸É¥³Ò GridView (http://gridview.cern.ch/GRIDVIEW/index.php); ¶μ-
²ÊÎ¥´¨¥ μÉÎ¥É  μ ¶·μÍ¥´É¥ μÏ¨¡μ± ¶¥·¢μ£μ ¨ ¢Éμ·μ£μ ·μ¤  ¶μ ± ´ ² ³ § 
¶·μÏ¥¤Ï¨° ¤¥´Ó ¨ ´¥¤¥²Õ Å FTS Report (https://fts102.cern.ch/ftsstats/prod-

∗Tier ¸ ¸μμÉ¢¥É¸É¢ÊÕÐ¨³ ´μ³¥·μ³ Å ÔÉμ ¢ÒÎ¨¸²¨É¥²Ó´Ò° Í¥´É· μ¶·¥¤¥²¥´´μ£μ Ê·μ¢´Ö ¢
¨¥· ·Ì¨¨ Í¥´É·μ¢, ¶·¨´ÖÉμ° ¤²Ö ¶μ¸É·μ¥´¨Ö grid-¨´Ë· ¸ÉÊ±ÉÊ·Ò WLCG.
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�¨¸. 1. �¡Ð Ö ¸Ì¥³  ¸¨¸É¥³Ò ³μ´¨Éμ·¨´£ 

fts-ws/index.html),   É ±¦¥ ´¥±μÉμ·Ò¥ ¤μ¶μ²´¨É¥²Ó´Ò¥ ¢μ§³μ¦´μ¸É¨, · §· -
¡μÉ ´´Ò¥ ´  Tier-1-¸ °É Ì, ¤²Ö ¶μ²ÊÎ¥´¨Ö ¨´Ëμ·³ Í¨¨ μ É¥±ÊÐ¥³ ¸μ¸ÉμÖ´¨¨
¸¨¸É¥³Ò Å  £¥´É Ì, ´ ¸É·μ°± Ì ± ´ ²μ¢ ¨ É. ¤. Å Î¥·¥§ web-¨´É¥·Ë¥°¸.

„ ´´ Ö ¸¨¸É¥³  ³μ´¨Éμ·¨´£  ¤ ¢ ²  ´¥¤μ¸É ÉμÎ´μ ¶μ²´ÊÕ ¨´Ëμ·³ Í¨Õ
μ ¶·μ¡²¥³ Ì, ¢μ§´¨± ÕÐ¨Ì ´  ± ´ ² Ì,   É ±¦¥ ´¥ μ¡¥¸¶¥Î¨¢ ²  μ¶¥· É¨¢´μ¥
¶·¥¤μ¸É ¢²¥´¨¥ ¨´Ëμ·³ Í¨¨. ‘²μ¦¨¢Ï Ö¸Ö ¸¨ÉÊ Í¨Ö ¨´¨Í¨¨·μ¢ ²  ¸μ§¤ ´¨¥
¸¨¸É¥³Ò ³μ´¨Éμ·¨´£  ®Spider¯ [4], μ¸´μ¢´μ¥ ¶·¥¤´ §´ Î¥´¨¥ ±μÉμ·μ° Å μÉμ-
¡· ¦¥´¨¥ ¨´Ëμ·³ Í¨¨ μ¡ μÏ¨¡± Ì, ¢μ§´¨± ÕÐ¨Ì ´  ± ´ ² Ì ¶¥·¥¤ Î¨ ¤ ´-
´ÒÌ. � ¡μÉÒ ¢ ¤ ´´μ³ ´ ¶· ¢²¥´¨¨ ¶·μ¢μ¤¨²¨¸Ó ¸μÉ·Ê¤´¨± ³¨ �ˆŸˆ ¨ Œƒ“
¢ · ³± Ì ¶·μ¥±É  LCG.

‘¥·¢¨¸ FTS ¶μ¸É·μ¥´ É ±¨³ μ¡· §μ³, ÎÉμ ¨´Ëμ·³ Í¨Ö μ ¶¥·¥¤ Î Ì ¤ ´-
´ÒÌ Ì· ´¨É¸Ö ´  ¸¥·¢¥· Ì, £¤¥ Ê¸É ´μ¢²¥´Ò ® £¥´ÉÒ ¶¥·¥¤ Î¯ (transfer agent),
¢ ¢¨¤¥ og-Ë °²μ¢. Š É ²μ£¨ ¸ ¤ ´´Ò³¨ Ë °² ³¨ μÎ¨Ð ÕÉ¸Ö ¥¦¥¸ÊÉμÎ´μ (¢
¶μ²´μÎÓ). „²Ö ¶μ²ÊÎ¥´¨Ö ¨´Ëμ·³ Í¨¨ μ ¶·μ¡²¥³ Ì ´  ± ´ ² Ì É·¥¡Ê¥É¸Ö μ¡-
· ¡ ÉÒ¢ ÉÓ log-Ë °²Ò, ¸μÌ· ´ÖÉÓ ¶μ²ÊÎ¥´´Ò¥ ¤ ´´Ò¥,   É ±¦¥ ¶·¥¤μ¸É ¢²ÖÉÓ
¤μ¸ÉÊ¶´Ò° ¨´É¥·Ë¥°¸ ¤²Ö · ¡μÉÒ ¸ ´¨³¨. ’ ±¨³ μ¡· §μ³, ¤²Ö ¸¨¸É¥³Ò ³μ´¨-
Éμ·¨´£  ¡Ò²  ¢Ò¡· ´  É·¥Ì§¢¥´´ Ö  ·Ì¨É¥±ÉÊ· : ¨§¢²¥Î¥´¨¥ ¤ ´´ÒÌ Å ´ ¡μ·
¸±·¨¶Éμ¢, μÉ¢¥É¸É¢¥´´ÒÌ §  ¶¥·¥³¥Ð¥´¨¥ ¨ μ¡· ¡μÉ±Ê log-Ë °²μ¢ (·¥ ²¨§ -
Í¨Ö Å Perl, shell), Ì· ´¥´¨¥ ¤ ´´ÒÌ Å ¡ §  ¤ ´´ÒÌ ¸¨¸É¥³Ò, ·¥ ²¨§μ¢ ´´ Ö
¢ MySQL, ¨ ¶·¥¤¸É ¢²¥´¨¥ ¤ ´´ÒÌ Å ¤μ¸ÉÊ¶ ± ¨´Ëμ·³ Í¨¨ ¨§ �„ Î¥·¥§ web-
¨´É¥·Ë¥°¸ (·¥ ²¨§ Í¨Ö Å PHP, XHTML). �¡Ð Ö ¸Ì¥³  ¸¨¸É¥³Ò ¶·¥¤¸É ¢²¥´ 
´  ·¨¸. 1.
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ˆ‡‚‹…—…�ˆ… „���›• (PERL + SHELL)

�¥·¢Ò³ Ï £μ³ · ¡μÉÒ ¸±·¨¶Éμ¢ Ê·μ¢´Ö ¨§¢²¥Î¥´¨Ö ¤ ´´ÒÌ Ö¢²Ö¥É¸Ö ¶¥-
·¥³¥Ð¥´¨¥ log-Ë °²μ¢ ¸ ¸¥·¢¥·μ¢, ´  ±μÉμ·ÒÌ Ê¸É ´μ¢²¥´Ò  £¥´ÉÒ ¶¥·¥¤ Î,
´  Ê§¥², £¤¥ Ê¸É ´μ¢²¥´  ¸¨¸É¥³  ³μ´¨Éμ·¨´£ . �Î¥¢¨¤´μ, ÎÉμ μ¡· ¡μÉ±  log-
Ë °²μ¢ ³μ¦¥É ¶·μ¨§¢μ¤¨ÉÓ¸Ö ¨ ´¥¶μ¸·¥¤¸É¢¥´´μ ®´  ³¥¸É¥¯, ´μ ¤²Ö Ê³¥´ÓÏ¥-
´¨Ö ´ £·Ê§±¨ ´  ¸¥·¢¥·Ò ¡Ò²μ ·¥Ï¥´μ ¶·μ¨§¢μ¤¨ÉÓ ¢¸¥ · ¡μÉÒ ´  ¸Éμ·μ´´¨Ì
³ Ï¨´ Ì. ‡  ¢·¥³¥´´μ° ¨´É¥·¢ ² ¤²Ö ¸´ÖÉ¨Ö ¶μ± § ´¨° ¸¨¸É¥³Ò ¡Ò² ¢Ò¡· ´
μ¤¨´ Î ¸, É ± ± ± ÔÉμ ¶μ§¢μ²Ö¥É ¸¢μ¥¢·¥³¥´´μ ·¥ £¨·μ¢ ÉÓ ´  ¢μ§´¨±´μ¢¥´¨¥
¢´¥ÏÉ É´ÒÌ ¸¨ÉÊ Í¨° ¨ ¢ Éμ ¦¥ ¢·¥³Ö ´¥ ¸μ§¤ ¥É Î·¥§³¥·´μ° ´ £·Ê§±¨ ´ 
·¥¸Ê·¸Ò.

‘²¥¤ÊÕÐ¨³ ÔÉ ¶μ³ Ö¢²Ö¥É¸Ö μ¶·¥¤¥²¥´¨¥ ±μ²¨Î¥¸É¢  · §´μμ¡· §´ÒÌ
μÏ¨¡μ±, ¢μ§´¨±Ï¨Ì ´  ± ´ ²¥ ¸ 12 Î ¸μ¢ ´μÎ¨. ‘²¥¤Ê¥É § ³¥É¨ÉÓ, ÎÉμ FTS
¢§ ¨³μ¤¥°¸É¢Ê¥É ¸ · §²¨Î´Ò³¨ Ô²¥³¥´É ³¨ Ì· ´¥´¨Ö ¨ ¶¥·¥¤ Î¨ ¤ ´´ÒÌ (‘as-
tor, dCache, DPM, SRM, GridFTP), ¨ ¶μÔÉμ³Ê ¸¶¥±É· ¢μ§´¨± ÕÐ¨Ì μÏ¨¡μ±,
¶·¨¢μ¤ÖÐ¨Ì ± ´¥Ê¤ Î´μ³Ê § ¢¥·Ï¥´¨Õ ¶¥·¥¤ Î¨ ¤ ´´ÒÌ, ¤μ¢μ²Ó´μ ¢¥²¨±,
ÎÉμ ¶·¨¢¥²μ ± ´¥μ¡Ìμ¤¨³μ¸É¨ ¶·¥¤Ê¸³μÉ·¥ÉÓ ¢μ§³μ¦´μ¸ÉÓ ®¡¥§¡μ²¥§´¥´´μ-
£μ¯ ¤μ¡ ¢²¥´¨Ö ´μ¢ÒÌ μÏ¨¡μ± ¢ ¸¨¸É¥³Ê. �μ¸±μ²Ó±Ê ¢ ¤¨ £´μ¸É¨Î¥¸±μ°
¨´Ëμ·³ Í¨¨ μ¡ μÏ¨¡±¥ μ¡ÒÎ´μ ¸μ¤¥·¦¨É¸Ö Ê´¨± ²Ó´ Ö ¶¥·¸μ´¨Ë¨Í¨·μ¢ ´-
´ Ö ¨´Ëμ·³ Í¨Ö Å ¢·¥³Ö, ¤ É , ´ §¢ ´¨¥ Ë °²  ¨²¨  É·¨¡ÊÉÒ ¶μ²Ó§μ¢ -
É¥²Ö (DESTINATION error during PREPARATION phase: [FILE EXISTS] at
Tue Jul 24 13:18:28 CEST 2007 state Failed : ˇle exists), Éμ ´¥¨§¡¥¦´μ ¨¸-
¶μ²Ó§μ¢ ´¨¥ ³¥Ì ´¨§³  ®Ï ¡²μ´μ¢¯, É. ¥. μ¶·¥¤¥²¥´´ÒÌ Ê¸Éμ°Î¨¢ÒÌ Î ¸É¥°,
μ¤´μ§´ Î´μ Ì · ±É¥·¨§ÊÕÐ¨Ì ±μ´±·¥É´ÊÕ μÏ¨¡±Ê. ‚ ·¥§Ê²ÓÉ É¥ ¤²Ö Ì· ´¥-
´¨Ö · §²¨Î´ÒÌ μÏ¨¡μ± ¡Ò²  ¨¸¶μ²Ó§μ¢ ´  μÉ¤¥²Ó´ Ö É ¡²¨Í  ¢ ¡ §¥ ¤ ´´ÒÌ, ¢
±μÉμ·μ° ¸μ¤¥·¦ É¸Ö ¶μ²´Ò° ¶·¨³¥· μÏ¨¡±¨, ¥¥ É·¨ μ¸´μ¢´Ò¥ ¸μ¸É ¢²ÖÕÐ¨¥
Î ¸É¨ ¨ ¶·μÎ Ö ¨´Ëμ·³ Í¨Ö.

“¶·μÐ¥´´Ò°  ²£μ·¨É³ · ¡μÉÒ ¸±·¨¶É  ¢Ò£²Ö¤¨É ¶·¨³¥·´μ É ±: ¸±·¨¶É
¸μ¶μ¸É ¢²Ö¥É ¸μμ¡Ð¥´¨Ö μ¡ μÏ¨¡± Ì ¢ É¥±¸É¥ μÎ¥·¥¤´μ£μ Ë °²  ¸ Ï ¡²μ´ ³¨
¨§ ¡ §Ò ¤ ´´ÒÌ, ¨ ¥¸²¨ μÏ¨¡±  ´¥ ¡Ê¤¥É μ¶μ§´ ´ , Éμ μ´  μ¶·¥¤¥²Ö¥É¸Ö ± ±
· ´¥¥ ´¥¨§¢¥¸É´ Ö, ¨ ¥¥ É¥±¸É ´ ¶· ¢²Ö¥É¸Ö ¤²Ö · ¸¸³μÉ·¥´¨Ö  ¤³¨´¨¸É· Éμ·Ê.
‚ ¸²ÊÎ ¥ ¦¥ ¸μ¢¶ ¤¥´¨Ö ¸ Ï ¡²μ´μ³ ±μ²¨Î¥¸É¢μ μÏ¨¡μ± ¶μ¤μ¡´μ£μ É¨¶  ´ 
± ´ ²¥ Ê¢¥²¨Î¨¢ ¥É¸Ö ´  ¥¤¨´¨ÍÊ. ‚ ±μ´Í¥ · ¡μÉÒ ¶·μ£· ³³Ò ³Ò ¨³¥¥³
±μ²¨Î¥¸É¢μ μÏ¨¡μ± ± ¦¤μ£μ É¨¶  ´  μ¶·¥¤¥²¥´´μ³ ± ´ ²¥, ¨ μ¸É ¥É¸Ö Éμ²Ó±μ
§ ¶¨¸ ÉÓ ÔÉÊ ¨´Ëμ·³ Í¨Õ ¢ �„.

•���…�ˆ… „���›• (MYSQL)

‚ ¡ §¥ ¤ ´´ÒÌ Ì· ´¨É¸Ö ¨´Ëμ·³ Í¨Ö μ¡ ¨§¢¥¸É´ÒÌ μÏ¨¡± Ì Å ¶·¨³¥·Ò,
Ï ¡²μ´Ò (¶ ÉÉ¥·´Ò), É¨¶Ò ¨ É. ¤. �É¤¥²Ó´ Ö É ¡²¨Í  μÉ¢¥¤¥´  ¤²Ö Ì· ´¥-
´¨Ö ¨´Ëμ·³ Í¨¨ μ¡ μÉ¸²¥¦¨¢ ¥³ÒÌ ± ´ ² Ì. ‘ÊÐ¥¸É¢Ê¥É ®¨¸Éμ·¨Î¥¸± Ö¯
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É ¡²¨Í , ¢ ±μÉμ·μ° § ¶¨¸Ò¢ ÕÉ¸Ö ¸²ÊÎ ¨ ¶μÖ¢²¥´¨Ö μÏ¨¡μ± ´  ± ´ ² Ì ¸
μ¶¨¸ ´¨¥³ ¢Ò§¢ ¢Ï¨Ì ¨Ì ¶·¨Î¨´. ˆ´Ëμ·³ Í¨Ö μ ±μ²¨Î¥¸É¢¥ · §´μμ¡· §´ÒÌ
μÏ¨¡μ±, ¢μ§´¨± ÕÐ¨Ì ´  ± ´ ² Ì, Ì· ´¨É¸Ö ¶μ ¢·¥³¥´´Ò³ ¨´É¥·¢ ² ³ ¢ ´¥-
±μÉμ·μ° μ¸´μ¢´μ° É ¡²¨Í¥.

��…„‘’�‚‹…�ˆ… „���›• (PHP + XHTML)

Web-¨´É¥·Ë¥°¸ ¸¨¸É¥³Ò (¤μ¸ÉÊ¶´Ò° Éμ²Ó±μ ¶μ²Ó§μ¢ É¥²Ö³ –…��) ¶·¥¤-
¸É ¢²¥´ ´  ·¨¸. 2 ¨ ³μ¦¥É ¡ÒÉÓ ´ °¤¥´ ¶μ  ¤·¥¸ ³ http://pcitgd26.cern.ch/
channel.php ¨ http://lxb2012.cern.ch/.

�¸´μ¢´μ° ¡²μ± ¶·μ£· ³³Ò ®Monitoring tools¯ ¨³¥¥É ¸²¥¤ÊÕÐ¨¥ ´ ¸É·μ°-
±¨: ± ´ ², ¢·¥³¥´´μ° ¶¥·¨μ¤ (³μ¦¥É ¡ÒÉÓ ¶·¥¤μ¸É ¢²¥´  ¸ ³ Ö ¶μ¸²¥¤´ÖÖ
¨´Ëμ·³ Í¨Ö, ¨´Ëμ·³ Í¨Ö §  ¶μ¸²¥¤´¨¥ 24 Î ¸  ²¨¡μ §  ¢·¥³¥´´μ° ¶¥·¨μ¤ ¡μ-
²¥¥ ¸ÊÉμ±) ¨ Ëμ·³  ¢Ò¢μ¤  ·¥§Ê²ÓÉ É . ˆ´Ëμ·³ Í¨Ö ³μ¦¥É ¡ÒÉÓ ¶·¥¤¸É ¢²¥´ 
¢ ¢¨¤¥ É ¡²¨Í, £· Ë¨±μ¢, ¤¨ £· ³³,   É ±¦¥  £·¥£¨·μ¢ ´  ¶μ É¨¶Ê μÏ¨¡μ±.
�·¨³¥·Ò μÉÎ¥Éμ¢ ¢ ¸¨¸É¥³¥ ¶·¨¢¥¤¥´Ò ´  ·¨¸. 3.

Š·μ³¥ ¶·¨²μ¦¥´¨Ö, ¢Ò§¢ ¢Ï¥£μ μÏ¨¡±Ê: ‘astor, SRM, GridFTP ¨ É.¤.,
Î ¸Éμ Ê¤ ¥É¸Ö Ê¸É ´μ¢¨ÉÓ, £¤¥ ¨³¥´´μ ¶·μ¨§μÏ²  μÏ¨¡± : ´  ¸ °É¥-¨¸ÉμÎ´¨±¥,
¸ °É¥ ´ §´ Î¥´¨Ö ¨²¨ ¢ ¶·μÍ¥¸¸¥ ¶¥·¥¤ Î¨. ‚ ·¥§Ê²ÓÉ É¥  ´ ²¨§  · §²¨Î´ÒÌ
μÏ¨¡μ± ¡Ò²μ ¢Ò¤¥²¥´μ 16 · §²¨Î´ÒÌ ±² ¸¸μ¢:

®fts¯ Å μÏ¨¡±¨, ¢μ§´¨± ÕÐ¨¥ ¨§-§  ´¥¨¸¶· ¢´μ¸É¨ ¸ ³μ£μ ¸¥·¢¨¸  FTS;
®globus¯ Å μÏ¨¡±¨ c gridftp; ®user¯ Å μÏ¨¡±¨, ¢μ§´¨± ÕÐ¨¥ ¶μ ¢¨´¥ ¶μ²Ó-
§μ¢ É¥²¥°; ®tcp¯ Å μÏ¨¡±¨ ¶μ¤±²ÕÎ¥´¨Ö ± ¸¥É¨; ®t dcache¯, ®s dcache¯, ®d-
cache¯ Å μÏ¨¡±¨ d‘a¸he (®t ¯ ¨ ®s ¯ μ¡μ§´ Î ÕÉ, ´  ÎÓ¥° ¸Éμ·μ´¥ ¶·μ¨§μ-
Ï²  μÏ¨¡± , ´  ¸ °É¥-¨¸ÉμÎ´¨±¥ ¨²¨ ¸ °É¥ ´ §´ Î¥´¨Ö: t-target, s-source),

�¨¸. 2. �¡Ð¨° ¢¨¤ ¨´É¥·Ë¥°¸  ¸¨¸É¥³Ò
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�¨¸. 3. �·¨³¥·Ò μÉÎ¥Éμ¢ ¢ ¸¨¸É¥³¥

�¨¸. 4. �´ ²¨É¨Î¥¸±¨° μÉÎ¥É μ ± ´ ²¥ CERNÄIHEP

®t castor¯, ®s castor¯, ®castor¯ Å μÏ¨¡±¨ Castor, ®t dpm¯, ®s dpm¯, ®dpm¯ Å
μÏ¨¡±¨ DPM, ¨ ®t srm¯, ®s srm¯, ®srm¯ Å ±·μ³¥ μÏ¨¡μ± ´¥¶μ¸·¥¤¸É¢¥´´μ
¸ ³μ£μ SRM ¢ ¤ ´´Ò° ±² ¸¸ ¢Ìμ¤ÖÉ ¨ μÏ¨¡±¨, Ê ±μÉμ·ÒÌ ´¥ Ê¤ ²μ¸Ó ¢ÒÖ¸´¨ÉÓ
¶·¨²μ¦¥´¨¥, ¶μ¢²¥±Ï¥¥ ¨Ì ¢μ§´¨±´μ¢¥´¨¥. ˆ¸¶μ²Ó§μ¢ ´¨¥ ¶μ¤μ¡´μ° ±² ¸¸¨-
Ë¨± Í¨¨ ¡Ò²μ ´¥μ¡Ìμ¤¨³μ ¤²Ö Ê¶·μÐ¥´¨Ö  ´ ²¨§  ·¥§Ê²ÓÉ Éμ¢ ´  ´ Î ²Ó´ÒÌ
ÔÉ ¶ Ì · ¡μÉÒ, É ± ± ± ±μ²¨Î¥¸É¢μ Ï ¡²μ´μ¢ μÏ¨¡μ± ¤μ¸É ÉμÎ´μ ¢¥²¨±μ (¡μ-
²¥¥ 350), ¨ ´ ³´μ£μ Ê¤μ¡´¥¥ ¸´ Î ²  μ¶·¥¤¥²¨ÉÓ ±² ¸¸ ¶·μ¡²¥³, ¢μ§´¨± ÕÐ¨Ì
´  ± ´ ²¥,   § É¥³ ¶¥·¥Ìμ¤¨ÉÓ ± ¡μ²¥¥ ¤¥É ²Ó´Ò³ ¨¸¸²¥¤μ¢ ´¨Ö³. ’¨¶ ¶·¥¤¸É -
¢²¥´¨Ö ·¥§Ê²ÓÉ É , ¶·¨ ±μÉμ·μ³ μÏ¨¡±¨ ´  ± ´ ²¥  £·¥£¨·μ¢ ´Ò ¶μ ±² ¸¸ ³,
¢ ¸¨¸É¥³¥ ´ §Ò¢ ¥É¸Ö  ´ ²¨É¨Î¥¸±¨° μÉÎ¥É. �·¨³¥·  ´ ²¨É¨Î¥¸±μ£μ μÉÎ¥É 
¶·¥¤¸É ¢²¥´ ´  ·¨¸. 4.

„²Ö ·¥Ï¥´¨Ö ¶·μ¡²¥³ ´  ± ´ ²¥ § Î ¸ÉÊÕ ´¥μ¡Ìμ¤¨³μ §´ ÉÓ ±μ´±·¥É-
´Ò° É¨¶ μÏ¨¡±¨, ¶μÔÉμ³Ê ¢ ¸¨¸É¥³¥ ¶·¥¤Ê¸³μÉ·¥´  ¢μ§³μ¦´μ¸ÉÓ ¤¥É ²¨§¨-
·μ¢ ÉÓ  ´ ²¨É¨Î¥¸±¨° μÉÎ¥É ¶μ ²Õ¡μ³Ê ¥£μ ¶Ê´±ÉÊ, É. ¥. ¶¥·¥°É¨ μÉ μ¡Ð¥£μ
±² ¸¸  μÏ¨¡μ± ± ±μ´±·¥É´Ò³ μÏ¨¡± ³. �·¨³¥· ¶μ¤μ¡´μ£μ μÉÎ¥É  ¶·¥¤¸É -
¢²¥´ ´  ·¨¸. 5.

�¨¸. 5. �·¥¤Ò¤ÊÐ¨° μÉÎ¥É, · §¢¥·´ÊÉÒ° ¶μ ±² ¸¸Ê μÏ¨¡μ± ®t castor¯
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�¨¸. 6. �·¨³¥· ¢¸¶²Ò¢ ÕÐ¥° ¶μ¤¸± §±¨ ¸ É¥±¸Éμ³ μÏ¨¡±¨

„²Ö Ì · ±É¥·¨¸É¨±¨ μÏ¨¡μ± ¢ ¸¨¸É¥³¥ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¨Ì Ê´¨± ²Ó´Ò¥ ¨¤¥´-
É¨Ë¨± Í¨μ´´Ò¥ ´μ³¥·  id. ‘¶¨¸μ± ¢¸¥Ì μÏ¨¡μ± ¸ ¨Ì ¶μ²´Ò³ É¥±¸Éμ³ ¨ Ê´¨-
± ²Ó´Ò³¨ ´μ³¥· ³¨ ¤μ¸ÉÊ¶¥´ ¶μ  ¤·¥¸Ê http://pcitgd26.cern.ch/mistakes.php,  
¨´Ëμ·³ Í¨Ö μ ¸²ÊÎ ÖÌ ¶·μÖ¢²¥´¨Ö μÏ¨¡μ± ´  ± ´ ² Ì ¨ ¢Ò§¢ ¢Ï¨Ì ¨Ì ¶·¨-
Î¨´ Ì ³μ¦¥É ¡ÒÉÓ ´ °¤¥´  ¶μ  ¤·¥¸Ê http://pcitgd26.cern.ch/mkdb.php. „²Ö
¶μ²ÊÎ¥´¨Ö ¶μ²´μ£μ É¥±¸É  μÏ¨¡±¨ ¶μ²Ó§μ¢ É¥²Õ ¤μ¸É ÉμÎ´μ ¶·μ¸Éμ ´ ¢¥¸É¨
±Ê·¸μ· ´  ¥¥ ´μ³¥·, ¥¸²¨ É¨¶ ¶·¥¤μ¸É ¢²¥´¨Ö ·¥§Ê²ÓÉ Éμ¢ Å ®É ¡²¨ÍÒ¯ ¨²¨
® ´ ²¨É¨± ¯, ²¨¡μ ´ ¦ ÉÓ ´  ´¥£μ, ÎÉμ ¶μ¢²¥Î¥É ¶¥·¥³¥Ð¥´¨¥ ´  ¸É· ´¨ÍÊ ¸
¤¥É ²Ó´Ò³ μ¶¨¸ ´¨¥³ μÏ¨¡±¨ (¸³. ·¨¸. 6).

„μ¢μ²Ó´μ Î ¸Éμ ¶·¨ μÉ² ¤±¥ ¶·¨²μ¦¥´¨° ¨´É¥·¥¸¥´ ´¥ ¢¥¸Ó ¸¶¥±É· ¢μ§-
´¨± ÕÐ¨Ì μÏ¨¡μ±,   Éμ²Ó±μ ´¥±μÉμ·Ò¥ ¨§ ´¨Ì Å ¤²Ö ¶μ¤μ¡´ÒÌ § ¤ Î ¨ ¡Ò²
· §· ¡μÉ ´ ¤μ¶μ²´¨É¥²Ó´Ò° ³μ¤Ê²Ó ®Mistake monitoring tools¯, ¶μ§¢μ²ÖÕÐ¨°
¶μ²ÊÎ ÉÓ ¨´Ëμ·³ Í¨Õ ¶μ ±μ´±·¥É´Ò³ μÏ¨¡± ³, μÉ¸¥¨¢ Ö ¢¸¥ μ¸É ²Ó´Ò¥. � -
¡μ· ´ ¸É·μ¥± Ê ´¥£μ ¶·¨³¥·´μ É ±μ° ¦¥, ± ± ¨ Ê μ¶¨¸ ´´μ£μ ¢ÒÏ¥ ³μ¤Ê²Ö,
¸ ´¥±μÉμ·Ò³¨ ¨§³¥´¥´¨Ö³¨: ¤μ¡ ¢²¥´  ¢μ§³μ¦´μ¸ÉÓ ¢Ò¡¨· ÉÓ ±μ´±·¥É´Ò¥
μÏ¨¡±¨,   ¶·¥¤¸É ¢²¥´¨¥ ·¥§Ê²ÓÉ Éμ¢ ¢μ§³μ¦´μ Éμ²Ó±μ ¢ ¢¨¤¥ É ¡²¨Í ¨ £· -
Ë¨±μ¢. �·¨³¥· μÉÎ¥É  μ ´¥¸±μ²Ó±¨Ì μÏ¨¡± Ì ¶·¥¤¸É ¢²¥´ ´  ·¨¸. 7.

Œμ¤Ê²Ó ®Reports tool¯ ¸μ§¤ ´ ¤²Ö Ê¶·μÐ¥´¨Ö ¸μ§¤ ´¨Ö μÉÎ¥É´μ¸É¨, μ´ ¶μ-
§¢μ²Ö¥É ¸μ§¤ ÉÓ ´¥¤¥²Ó´Ò° μÉÎ¥É ¶μ μÏ¨¡± ³, ¢μ§´¨± ÕÐ¨³ ¨§-§  ¶·μ¡²¥³ ¸

�¨¸. 7. �ÉÎ¥É μ 311 ¨ 384 μÏ¨¡± Ì ´  ± ´ ²¥ CERNÄJINR §  ¶¥·¨μ¤ ¸ 01.04.08
¶μ 14.04.08
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�¨¸. 8. �ÉÎ¥É μ ´ ¨¡μ²¥¥ · ¸¶·μ¸É· ´¥´´ÒÌ μÏ¨¡± Ì ´  ± ´ ²¥ CERN-GRIDKA
¸ 1.04.2008 ¶μ 10.04.2008

�¨¸. 9. �¥°É¨´£ μÏ¨¡μ± §  ´ ¤¥²Õ ¨ ´ ¨¡μ²¥¥ Î ¸Éμ ¢¸É·¥Î ÕÐ¨¥¸Ö μÏ¨¡±¨ ¸ 10.04.08
¶μ 16.04.08

CERN Castor,   É ±¦¥ ¶μ²ÊÎ¨ÉÓ μÉÎ¥É μ ´ ¨¡μ²¥¥ · ¸¶·μ¸É· ´¥´´ÒÌ μÏ¨¡± Ì
´  μ¸É ²Ó´ÒÌ ¸ °É Ì ¸ ÊÎ¥Éμ³ ¶μ·μ£  ÎÊ¢¸É¢¨É¥²Ó´μ¸É¨ §  μ¶·¥¤¥²¥´´Ò° ¢·¥-
³¥´´μ° ¨´É¥·¢ ². ˆ¸¶μ²Ó§ÊÖ ÔÉμÉ ³μ¤Ê²Ó,  ¤³¨´¨¸É· Éμ· ³μ¦¥É ¶μ²ÊÎ¨ÉÓ ¸¶¨-
¸μ± μÏ¨¡μ± ´  ¥£μ ¸ °É¥, μÉ¡·μ¸¨¢ ·¥¤±μ ¢¸É·¥Î ÕÐ¨¥¸Ö μÏ¨¡±¨ ¨ § ´ÖÉÓ¸Ö
¢ÒÖ¸´¥´¨¥³ ¶·¨Î¨´ ¨Ì ¢μ§´¨±´μ¢¥´¨Ö. �·¨³¥· μÉÎ¥É  ¶·¥¤¸É ¢²¥´ ´  ·¨¸. 8.

�μ¸²¥¤´¨° ³μ¤Ê²Ó ®Statistic tools¯ ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö μÉμ¡· ¦¥´¨Ö μ¡Ð¥°
¨´Ëμ·³ Í¨¨ μ ¸¨¸É¥³¥ Å ±μ²¨Î¥¸É¢¥ ± ´ ²μ¢ ¨ μÏ¨¡μ± ¢ ¸¨¸É¥³¥, ± ´ ²  ¸
´ ¨¡μ²ÓÏ¨³ É¥±ÊÐ¨³ ±μ²¨Î¥¸É¢μ³ μÏ¨¡μ± ¨ É. ¤. ’ ±¦¥ ÔÉμÉ ³μ¤Ê²Ó ¶μ§¢μ-
²Ö¥É ¶μ²ÊÎ¨ÉÓ ·¥°É¨´£¨ μÏ¨¡μ± ¶μ Î ¸ÉμÉ¥ ²¨¡μ ¶μ ¸Ê³³ ·´μ³Ê ±μ²¨Î¥¸É¢Ê
´  ± ´ ² Ì §  ¶μ¸²¥¤´¨° ¤¥´Ó, ´¥¤¥²Õ ¨²¨ ¨´μ° μ¶·¥¤¥²¥´´Ò° ¢·¥³¥´´μ°
¨´É¥·¢ ². �·¨³¥· μÉÎ¥Éμ¢ ¤ ´´μ£μ ³μ¤Ê²Ö ¶·¥¤¸É ¢²¥´ ´  ·¨¸. 9.

‡�Š‹�—…�ˆ…

�·¥¤²μ¦¥´  μ¡Ð Ö ±μ´Í¥¶Í¨Ö ¸¨¸É¥³Ò ³μ´¨Éμ·¨´£  ¸¥·¢¨¸  ¶¥·¥¤ Î¨
¤ ´´ÒÌ (FTS), ¶·¥¤´ §´ Î¥´´ Ö ¤²Ö μ¡´ ·Ê¦¥´¨Ö μÏ¨¡μ± ´  ± ´ ² Ì ¶¥·¥-
¤ Î¨ ¤ ´´ÒÌ. � ¸¸³μÉ·¥´  É·¥ÌÊ·μ¢´¥¢ Ö  ·Ì¨É¥±ÉÊ·  ¸¨¸É¥³Ò. �·¥¤¸É -
¢²¥´μ ±· É±μ¥ μ¶¨¸ ´¨¥ ¨´É¥·Ë¥°¸μ¢ ¨ μÉÎ¥É´ÒÌ Ëμ·³. „ ´´ Ö ¸¨¸É¥³  ¢ ´ -
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¸ÉμÖÐ¨° ³μ³¥´É  ±É¨¢´μ ¨¸¶μ²Ó§Ê¥É¸Ö ¢ –…�� ¤²Ö ¶μ¤¤¥·¦ ´¨Ö · ¡μÉμ¸¶μ-
¸μ¡´μ¸É¨ FTS-± ´ ²μ¢. ’ ±¦¥ ¸²¥¤Ê¥É μÉ³¥É¨ÉÓ, ÎÉμ ¤ ´´Ò¥, ¶μ²ÊÎ ¥³Ò¥ ¢
·¥§Ê²ÓÉ É¥ · ¡μÉÒ · §· ¡μÉ ´´μ° ¸¨¸É¥³Ò ³μ´¨Éμ·¨´£ , ´¥μ¤´μ±· É´μ ¸¶μ-
¸μ¡¸É¢μ¢ ²¨ ¢ÒÖ¢²¥´¨Õ ¶·μ£· ³³´ÒÌ μÏ¨¡μ± ¢ · §²¨Î´ÒÌ ¶·¨²μ¦¥´¨ÖÌ.
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