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�·Ì¨¶±¨´ „. �., ‡Ê²Ó± ·´¥¥¢  �. �. P10-2004-167
�·£ ´¨§ Í¨Ö · ¡µÎ¥° ¢ÒÎ¨¸²¨É¥²Ó´µ° ¸·¥¤Ò Ô±¸¶¥·¨³¥´É 
STAR ¢ �ˆŸˆ. �¥§Ê²ÓÉ ÉÒ ¨ µ¶ÒÉ · ¡µÉÒ ¶¥·¢ÒÌ ¤¢ÊÌ ²¥É

	·¨¢¥¤¥´µ µ¶¨¸ ´¨¥ µ·£ ´¨§ Í¨¨ · ¡µÎ¥° ¢ÒÎ¨¸²¨É¥²Ó´µ° ¸·¥¤Ò Ë¨§¨Î¥-
¸±µ£µ Ô±¸¶¥·¨³¥´É  STAR ¢ �ˆŸˆ. „ ´´Ò° ¶µ¤Ìµ¤, µ¸´µ¢ ´´Ò° ´  ¨¸¶µ²Ó§µ-
¢ ´¨¨ · ¸¶·¥¤¥²¥´´µ° Ë °²µ¢µ° ¸¨¸É¥³Ò ASF, ·¥ ²¨§µ¢ ´ ´  ¡ §¥ ¢ÒÎ¨¸²¨É¥²Ó-
´µ£µ ³¨´¨-±² ¸É¥·  ¢ µÉ¤¥²¥ ���‘’�� ‹”—. 	·¨¢µ¤¨É¸Ö µ¶¨¸ ´¨¥ ±² ¸É¥· ,
¶·¨´Í¨¶ ¥£µ · ¡µÉÒ ¨ ¸Ì¥³  ¶µ¸É·µ¥´¨Ö, ¶·¨³¥·Ò ¢Ò¶µ²´Ö¥³ÒÌ · ¸Î¥Éµ¢. �¥-
§Ê²ÓÉ ÉÒ · ¡µÉ, ¢Ò¶µ²´¥´´ÒÌ ´  ÔÉµ³ ±² ¸É¥·¥, Ê± §Ò¢ ÕÉ ´  Ï¨·µ±¨¥ ¢µ§³µ¦-
´µ¸É¨ ±µ´Í¥¶Í¨¨ · ¸¶·¥¤¥²¥´´ÒÌ ¢ÒÎ¨¸²¥´¨° ¢ Í¥²ÖÌ ¶·µ¤Ê±É¨¢´µ£µ ¨ ¸¢µ¥-
¢·¥³¥´´µ£µ ÊÎ ¸É¨Ö ¢ µ¡· ¡µÉ±¥,  ´ ²¨§¥ ¨ ³µ¤¥²¨·µ¢ ´¨¨ Ô±¸¶¥·¨³¥´É ²Ó´µ£µ
³ É¥·¨ ² .

� ¡µÉ  ¢Ò¶µ²´¥´  ¢ ‹ ¡µ· Éµ·¨¨ Ë¨§¨±¨ Î ¸É¨Í �ˆŸˆ.

‘µµ¡Ð¥´¨¥ �¡Ñ¥¤¨´¥´´µ£µ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤µ¢ ´¨°. „Ê¡´ , 2004

Arkhipkin D. A., Zulkarneeva Yu. R. P10-2004-167
Organization of the STAR Experiment Software Framework
at JINR. Results and Experience from the First Two Years of Work

The organization of STAR experiment software framework at JINR is described.
The approach being based on the distributed ˇle system ASF was implemented at the
NEOSTAR minicluster at LPP, JINR. An operation principle of the cluster as well
as its work description and samples of the performed analysis are also given. The
results of the NEOSTAR minicluster performance have demonstrated broad facilities
of the distributed computing concept to be employed in experimental data analysis
and high-energy physics modeling.

The investigation has been performed at the Laboratory of Particle Physics, JINR.

Communication of the Joint Institute for Nuclear Research. Dubna, 2004
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�  ¶·µÉÖ¦¥´¨¨ ·Ö¤  ²¥É Ë¨§¨±¨ �ˆŸˆ ¶·¨´¨³ ÕÉ  ±É¨¢´µ¥ ÊÎ ¸É¨¥ ¢
¸µµ·Ê¦¥´¨¨ ¤¥É¥±Éµ·  STAR ¢ BNL ¨ ¶·µ¢¥¤¥´¨¨ ¸ ¥£µ ¶µ³µÐÓÕ Ô±¸¶¥·¨³¥´-
Éµ¢ ´  ±µ²² °¤¥·¥ RHIC. �¤´ ±µ ¤²Ö ¶µ²´µÍ¥´´µ£µ ¨ ÔËË¥±É¨¢´µ£µ ÊÎ ¸É¨Ö ¢
µ¡· ¡µÉ±¥ ¨  ´ ²¨§¥ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ´¥µ¡Ìµ¤¨³µ · ¸¶µ² £ ÉÓ ·¥-
 ²Ó´Ò³¨ ¢µ§³µ¦´µ¸ÉÖ³¨ ¤²Ö ¢Ò¶µ²´¥´¨Ö ÌµÉÖ ¡Ò Î ¸É¨ ¨§ µÉ³¥Î¥´´ÒÌ ¢ÒÏ¥
§ ¤ Î, ´ Ìµ¤Ö¸Ó ´¥¶µ¸·¥¤¸É¢¥´´µ ¢ „Ê¡´¥. �Éµ µ§´ Î ¥É, ÎÉµ É ±µ° ²µ± ²Ó´Ò°
¤Ê¡´¥´¸±¨° ±² ¸É¥· ¤µ²¦¥´ µ¡¥¸¶¥Î¨¢ ÉÓ ¸²¥¤ÊÕÐ¨¥ ¢µ§³µ¦´µ¸É¨:

Ä ¤µ¸ÉÊ¶ ± ¡ §¥ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ±µ²² ¡µ· Í¨¨ STAR ¨ ¥£µ
¢ÒÎ¨¸²¨É¥²Ó´µ° ¸·¥¤¥;

Ä µ¡· ¡µÉ±Ê Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¨ ¶·µ¢¥¤¥´¨¥ · ¸Î¥Éµ¢ ¶µ ¨Ì
³µ¤¥²¨·µ¢ ´¨Õ ¢ cµµÉ¢¥É¸É¢¨¨ ¸µ ¸É ´¤ ·É ³¨, ¶·¨´ÖÉÒ³¨ ¢ ±µ²² ¡µ· Í¨¨;

Ä ¶·¥¤¸É ¢²¥´¨¥ ·¥§Ê²ÓÉ Éµ¢ ÔÉµ° µ¡· ¡µÉ±¨ ¢ ¸µµÉ¢¥É¸É¢¨¨ ¸µ ¸É ´¤ ·-
É ³¨ ±µ²² ¡µ· Í¨¨,   É ±¦¥ µ¸ÊÐ¥¸É¢²¥´¨¥ ¤·Ê£¨Ì ¤¥°¸É¢¨°;

Ä µ¡¥¸¶¥Î¥´¨¥ ¤µ¸ÉÊ¶  ¢ Í¥´É· ²Ó´Ò° ·¥¶µ§¨Éµ·¨° ¨¸Ìµ¤´ÒÌ É¥±¸Éµ¢ ±µ²-
² ¡µ· Í¨¨ STAR.

„²Ö ·¥ ²¨§ Í¨¨ Ê± § ´´ÒÌ ¢µ§³µ¦´µ¸É¥° ¡Ò² ¸µ§¤ ´ ±² ¸É¥· ‹”— STAR,
Ê¤µ¢²¥É¢µ·ÖÕÐ¨° ¢¸¥³ ÔÉ¨³ É·¥¡µ¢ ´¨Ö³. �¨¦¥ ¤ ¥É¸Ö ¥£µ ±· É±µ¥ µ¶¨¸ ´¨¥,
¶·¨´Í¨¶ · ¡µÉÒ ¨ ¸Ì¥³  ¶µ¸É·µ¥´¨Ö.

1. Š��’Šˆ… ‘‚…„…�ˆŸ � ��‘��…„…‹…���‰ ”�‰‹�‚�‰
‘ˆ‘’…Œ… AFS (ANDREW FILE SYSTEM)

‘É ´¤ ·É´Ò° ¶µ¤Ìµ¤ ± µ·£ ´¨§ Í¨¨ · ¡µÉÒ ¸ ¶·µ£· ³³´Ò³ µ±·Ê¦¥´¨¥³
±µ²² ¡µ· Í¨¨ § ±²ÕÎ ¥É¸Ö ¢ ±µ¶¨·µ¢ ´¨¨ ´¥µ¡Ìµ¤¨³ÒÌ Ë °²µ¢ ¨ ¶µ¸²¥¤ÊÕ-
Ð¥° ¸¨´Ì·µ´¨§ Í¨¨/µ¡´µ¢²¥´¨¨ ÔÉ¨Ì Ë °²µ¢ · §²¨Î´Ò³¨ ¸¶µ¸µ¡ ³¨ (rsync,
¤·Ê£¨¥ ¶·µ£· ³³Ò). „ ´´Ò° ¶µ¤Ìµ¤ ¤ ¥É ¢µ§³µ¦´µ¸ÉÓ ¸µ§¤ ´¨Ö ´¥§ ¢¨¸¨³µ°
±µ¶¨¨ ¶·µ£· ³³´µ£µ µ±·Ê¦¥´¨Ö (ÔÉµ Ìµ·µÏµ), ´µ É ±¦¥ µ´ ´ ±² ¤Ò¢ ¥É ¸Ê-
Ð¥¸É¢¥´´Ò¥ µ£· ´¨Î¥´¨Ö ´  ±µ²²¥±É¨¢´ÊÕ · ¡µÉÊ ´ ¤ Ë °² ³¨ ¨ ¨¸Ìµ¤´Ò³¨
É¥±¸É ³¨ ¶·µ£· ³³´µ£µ µ¡¥¸¶¥Î¥´¨Ö (ÔÉµ ¶²µÌµ). ‚ Î ¸É´µ¸É¨, ¶·¨Ìµ¤¨É¸Ö
¨¸± ÉÓ ¸¶µ¸µ¡ ®µ¡· É´µ° ¸¨´Ì·µ´¨§ Í¨¨¯, ±µ£¤  ¨§³¥´¥´¨Ö, ¢´¥¸¥´´Ò¥ ¢ É -
±ÊÕ ²µ± ²Ó´ÊÕ ±µ¶¨Õ, ´¥µ¡Ìµ¤¨³µ µÉ· §¨ÉÓ ¢ Í¥´É· ²Ó´µ³ Ì· ´¨²¨Ð¥, ÎÉµ
¢²¥Î¥É §  ¸µ¡µ° ¡µ²ÓÏ¨¥ É·Ê¤µ§ É· ÉÒ ´  µ·£ ´¨§ Í¨Õ ¨ ¶µ¤¤¥·¦±Ê É ±µ°
¸¨´Ì·µ´¨§ Í¨¨. ‘ ¤·Ê£µ° ¸Éµ·µ´Ò, ´¥¶µ¸·¥¤¸É¢¥´´ Ö · ¡µÉ  ¸ Í¥´É· ²Ó´Ò³
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Ì· ´¨²¨Ð¥³ ¢²¥Î¥É §  ¸µ¡µ° § ³¥¤²¥´¨¥ · ¡µÉÒ ¢¢¨¤Ê ´¨§±µ° ¸±µ·µ¸É¨ ¸¢Ö§¨
³¥¦¤Ê Ê¤ ²¥´´Ò³ ±² ¸É¥·µ³ ¨ Í¥´É· ²Ó´Ò³ Ì· ´¨²¨Ð¥³.

	·¨ µ·£ ´¨§ Í¨¨ ±µ²²¥±É¨¢´µ£µ ¤µ¸ÉÊ¶  Ë¨§¨±µ¢ ‹”— ± ¢ÒÎ¨¸²¨É¥²Ó´µ°
¸·¥¤¥ ±µ²² ¡µ· Í¨¨ STAR ¶·¨³¥´Ö¥É¸Ö ¶µ¤Ìµ¤, µ¸´µ¢ ´´Ò° ´  ¨¸¶µ²Ó§µ¢ -
´¨¨ Ï¨·µ±µ ¨§¢¥¸É´µ° · ¸¶·¥¤¥²¥´´µ° Ë °²µ¢µ° ¸¨¸É¥³Ò AFS [1]. AFS
¶µ§¢µ²Ö¥É ´ °É¨ ±µ³¶·µ³¨¸¸ ³¥¦¤Ê ¶·¥¨³ÊÐ¥¸É¢ ³¨ ²µ± ²Ó´µ° ±µ¶¨¨ ¢¸¥°
¸¨¸É¥³Ò ¨ Ê¤ ²¥´´µ° · ¡µÉµ° ¸ Í¥´É· ²Ó´Ò³ Ì· ´¨²¨Ð¥³.

Šµ´Í¥¶Í¨Ö AFS. AFS µ¡²¥£Î ¥É · ¡µÉÊ ´ ¤ Ë °² ³¨ ´¥§ ¢¨¸¨³µ µÉ Éµ£µ,
£¤¥ ÔÉ¨ Ë °²Ò · ¸¶µ²µ¦¥´Ò. 	µ²Ó§µ¢ É¥²¨ AFS ´¥ µ¡Ö§ ´Ò §´ ÉÓ ± ±µ°
¸¥·¢¥· Ì· ´¨É ¤ ´´Ò° Ë °², ¨  ¤³¨´¨¸É· Éµ·Ò ³µ£ÊÉ ¶¥·¥³¥Ð ÉÓ ¤ ´´Ò¥
¸ ³ Ï¨´Ò ´  ³ Ï¨´Ê, ´¥ ¶·¥·Ò¢ Ö ¶µ²Ó§µ¢ É¥²Ó¸±¨° ¤µ¸ÉÊ¶. 	µ²Ó§µ¢ É¥²¨
· ¡µÉ ÕÉ ¸ Ë °² ³¨, ¨¸¶µ²Ó§ÊÖ µ¤¨´ ¨ ÉµÉ ¦¥ ¶ÊÉÓ,   AFS ´ Ìµ¤¨É ´Ê¦´Ò¥
Ë °²Ò  ¢Éµ³ É¨Î¥¸±¨, É ± ¦¥ ± ± ÔÉµ ¶·µ¨¸Ìµ¤¨É ´  ²µ± ²Ó´µ° Ë °²µ¢µ°
¸¨¸É¥³¥ µ¤¨´µÎ´µ£µ ±µ³¶ÓÕÉ¥· . •µÉÖ AFS ¨ ¶·¥¤µ¸É ¢²Ö¥É Ê¤µ¡´Ò° ¤µ¸ÉÊ¶ ±
Ë °² ³, ÔÉµ ´¥ ¸µ§¤ ¥É ¶·µ¡²¥³ ¸ ¡¥§µ¶ ¸´µ¸ÉÓÕ ¤µ¸ÉÊ¶ . ‚ AFS ¨¸¶µ²Ó§Ê¥É¸Ö
¶·µ¤Ê³ ´´ Ö ¸Ì¥³  § Ð¨ÉÒ ¤ ´´ÒÌ.

Š²¨¥´É-¸¥·¢¥· ¢ÒÎ¨¸²¥´¨Ö. AFS ¨¸¶µ²Ó§Ê¥É ³µ¤¥²Ó ±²¨¥´É-¸¥·¢¥·. ‚
³µ¤¥²¨ É ±µ£µ ¢¨¤  ¥¸ÉÓ ¤¢  É¨¶  ³ Ï¨´. ‘¥·¢¥·Ò Ì· ´ÖÉ ¤ ´´Ò¥ ¨ ¢Ò¶µ²´ÖÕÉ
· §²¨Î´Ò¥ µ¶¥· Í¨¨ ¤²Ö ±²¨¥´É¸±¨Ì ³ Ï¨´. Š²¨¥´É¸±¨¥ ³ Ï¨´Ò ¢Ò¶µ²´ÖÕÉ
¢ÒÎ¨¸²¥´¨Ö ¤²Ö ¶µ²Ó§µ¢ É¥²¥° ¨ ¶·¥¤µ¸É ¢²ÖÕÉ ¤µ¸ÉÊ¶ ± ¤ ´´Ò³ ¸ ¸¥·¢¥·´ÒÌ
³ Ï¨´. �¥±µÉµ·Ò¥ ±µ³¶ÓÕÉ¥·Ò · ¡µÉ ÕÉ µ¤´µ¢·¥³¥´´µ ± ± ±²¨¥´É¸±¨¥ ¨
¸¥·¢¥·´Ò¥ ³ Ï¨´Ò.

� ¸¶·¥¤¥²¥´´ Ö Ë °²µ¢ Ö ¸¨¸É¥³ . AFS Å ÔÉµ · ¸¶·¥¤¥²¥´´ Ö Ë °²µ-
¢ Ö ¸¨¸É¥³ , ±µÉµ· Ö µ¡Ñ¥¤¨´Ö¥É Ë °²µ¢Ò¥ ¸¨¸É¥³Ò ´¥¸±µ²Ó±¨Ì ¸¥·¢¥·´ÒÌ
³ Ï¨´, ¶·¥¤µ¸É ¢²ÖÖ ²¥£±¨° ¤µ¸ÉÊ¶ ± Ë °² ³, Ì· ´ÖÐ¨³¸Ö ´  Ê¤ ²¥´´µ³
Ë °²-¸¥·¢¥·¥, ± ± ± ²µ± ²Ó´Ò³ Ë °² ³. � ¸¶·¥¤¥²¥´´ Ö Ë °²µ¢ Ö ¸¨¸É¥³ 
¨³¥¥É ¤¢  µ¸´µ¢´ÒÌ ¶·¥¨³ÊÐ¥¸É¢  ¶¥·¥¤ µ¡ÒÎ´µ° Í¥´É· ²¨§µ¢ ´´µ° Ë °²µ-
¢µ° ¸¨¸É¥³µ°.

1. 	µ¢ÒÏ¥´´ Ö ¤µ¸ÉÊ¶´µ¸ÉÓ. Šµ¶¨Ö ¶µ¶Ê²Ö·´µ£µ Ë °² , ´ ¶·¨³¥· ¨¸¶µ²-
´Ö¥³Ò° ³µ¤Ê²Ó ¶·¨²µ¦¥´¨Ö, ³µ¦¥É Ì· ´¨ÉÓ¸Ö ´  ´¥¸±µ²Ó±¨Ì ¸¥·¢¥· Ì µ¤´µ-
¢·¥³¥´´µ. ‚ÒÌµ¤ ¨§ ¸É·µÖ µ¤´µ£µ ¸¥·¢¥·  ¨²¨ ¤ ¦¥ ´¥¸±µ²Ó±¨Ì ´¥ ¶·¨¢¥¤¥É ±
¶µÉ¥·¥ ¤µ¸ÉÊ¶  ± ¤ ´´µ³Ê Ë °²Ê. ‚³¥¸Éµ ÔÉµ£µ § ¶·µ¸Ò ¶µ²Ó§µ¢ É¥²¥° ¡Ê¤ÊÉ
¶¥·¥´ §´ Î¥´Ò ¤µ¸ÉÊ¶´Ò³ ¸¥·¢¥· ³. ‚ ¸²ÊÎ ¥ Í¥´É· ²¨§µ¢ ´´µ° Ë °²µ¢µ°
¸¨¸É¥³Ò ¶µÉ¥·Ö ¸¢Ö§¨ ¸ Í¥´É· ²Ó´Ò³ Ë °²-¸¥·¢¥·µ³ µ§´ Î ¥É ¶·¥±· Ð¥´¨¥
· ¡µÉÒ ¢¸¥° ¸¨¸É¥³Ò.

2. 	µ¢ÒÏ¥´´ Ö ÔËË¥±É¨¢´µ¸ÉÓ. ‚ · ¸¶·¥¤¥²¥´´µ° Ë °²µ¢µ° ¸¨¸É¥³¥ ´ -
£·Ê§±  · ¢´µ³¥·´µ · ¸¶·¥¤¥²¥´  ³¥¦¤Ê ´¥¸±µ²Ó±¨³¨ ´¥¡µ²ÓÏ¨³¨ ¸¥·¢¥· ³¨
¢ µÉ²¨Î¨¥ µÉ ¡µ²ÓÏµ£µ (¨ µ¡ÒÎ´µ ¡µ²¥¥ ¤µ·µ£µ£µ) Ë °²-¸¥·¢¥·  Í¥´É· ²¨§µ-
¢ ´´µ° ¸¨¸É¥³Ò.

ŠÔÏ¨·µ¢ ´¨¥ ¤ ´´ÒÌ (¡ÊË¥·¨§ Í¨Ö). ˆ¸¶µ²Ó§µ¢ ´¨¥ Ë °²µ¢ ¸¨¸É¥³Ò
AFS ¢µ§³µ¦´µ Éµ²Ó±µ ¶·¨ · ¡µÉ¥ ¸ ±²¨¥´É¸±µ° AFS ³ Ï¨´Ò. Šµ£¤  § ¶· -
Ï¨¢ ¥É¸Ö Ë °², ±ÔÏ-³¥´¥¤¦¥· (Î ¸ÉÓ AFS) § ¶· Ï¨¢ ¥É ÔÉµÉ Ë °² ¸ ¶µ¤Ìµ-
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¤ÖÐ¥£µ AFS-¸¥·¢¥·  ¨ ¸µÌ· ´Ö¥É (±ÔÏ¨·Ê¥É) ²µ± ²Ó´ÊÕ ±µ¶¨Õ ÔÉµ£µ Ë °² 
´  ²µ± ²Ó´µ³ ¤¨¸±¥ ±²¨¥´É¸±µ° ³ Ï¨´Ò. 	·¨²µ¦¥´¨Ö ±²¨¥´É¸±µ° ³ Ï¨´Ò
¨¸¶µ²Ó§ÊÕÉ ¤ ´´ÊÕ ²µ± ²Ó´ÊÕ (±ÔÏ¨·µ¢ ´´ÊÕ) ±µ¶¨Õ § ¶·µÏ¥´´µ£µ Ë °² .
�Éµ Ê¢¥²¨Î¨¢ ¥É µ¡ÐÊÕ ¸±µ·µ¸ÉÓ · ¡µÉÒ, ¶µÉµ³Ê ÎÉµ ¨¸¶µ²Ó§µ¢ ÉÓ Ë °² ²µ-
± ²Ó´µ £µ· §¤µ ¡Ò¸É·¥¥, Î¥³ ¶¥·¥¸Ò² ÉÓ Ë °²Ò ¶µ ¸¥É¨ ¶·¨ ± ¦¤µ³ § ¶·µ¸¥.

’ ± ± ± ¶·¨²µ¦¥´¨Ö · ¡µÉ ÕÉ ¸ ²µ± ²Ó´µ° ±µ¶¨¥°, Éµ ´¨± ±¨Ì ¨§³¥´¥-
´¨° ¢ Í¥´É· ²Ó´µ³ Ì· ´¨²¨Ð¥ ´¥ ¶·µ¨§µ°¤¥É, ¶µ±  Ë °² ´¥ ¡Ê¤¥É § ±·ÒÉ. ‚
ÔÉµ³ ¸²ÊÎ ¥ ±ÔÏ-³¥´¥¤¦¥· ¶¥·¥¤ ¸É ¢¸¥ ¨§³¥´¥´¨Ö ´ § ¤ Ë °²-¸¥·¢¥·Ê (¸¥·¢¥-
· ³), £¤¥ µ´¨ § ³¥´ÖÉ ¸µµÉ¢¥É¸É¢ÊÕÐ¨¥ Î ¸É¨ ¶¥·¢µ´ Î ²Ó´µ£µ Ë °² .

…¸²¨ ¤µ¸ÉÊ¶ ± Ë °²-¸¥·¢¥·Ê ¶·¥±· Ð ¥É¸Ö ¶µ ± ±¨³-Éµ ¶·¨Î¨´ ³ (¶¥·¥-
¡µ¨ ¢ · ¡µÉ¥ ¸¥É¨ ¨ É. ¤.), Éµ ³µ¦´µ ¶·µ¤µ²¦ ÉÓ · ¡µÉÊ ¸ ²µ± ²Ó´Ò³ Ë °²µ³,
´µ ´¨± ±¨¥ ¨§³¥´¥´¨Ö ´¥ ¡Ê¤ÊÉ ¸µÌ· ´¥´Ò, ¶µ±  ¸¥·¢¥· ´¥ ¢µ§µ¡´µ¢¨É ¸¢µÕ
· ¡µÉÊ.

ˆÉ ±, ¢¸¥ Ë °²Ò ±µ²² ¡µ· Í¨¨ (¨¸Ìµ¤´Ò¥ É¥±¸ÉÒ ¨ ¨¸¶µ²´Ö¥³Ò¥ ³µ¤Ê²¨)
´ Ìµ¤ÖÉ¸Ö ´  ¸¥·¢¥· Ì AFS,   Ë °²Ò, § ¶· Ï¨¢ ¥³Ò¥ ¶·¨ · ¡µÉ¥ Ê¤ ²¥´´µ£µ
±² ¸É¥· , ¸µÌ· ´ÖÕÉ¸Ö ¢ ±ÔÏ¥ ²µ± ²Ó´ÒÌ ±²¨¥´É¸±¨Ì ±µ³¶ÓÕÉ¥·µ¢ ¤²Ö Ê¸±µ-
·¥´¨Ö ¤µ¸ÉÊ¶ .

’ ±¨³ µ¡· §µ³, ·¥Ï¥´Ò ¢¸¥ ¶·µ¡²¥³Ò ¸¨´Ì·µ´¨§ Í¨¨ ± ± ¶·Ö³µ°, É ± ¨
µ¡· É´µ° (· ¡µÉ  ¢¥¤¥É¸Ö ´ ¶·Ö³ÊÕ ¸ Í¥´É· ²Ó´Ò³ Ì· ´¨²¨Ð¥³), ¨ ¶·µ¡²¥³ 
³¥¤²¥´´µ£µ ¤µ¸ÉÊ¶  ± Í¥´É· ²Ó´µ³Ê ¸¥·¢¥·Ê (¶·µ³¥¦ÊÉµÎ´ Ö ¡ÊË¥·¨§ Í¨Ö
¢´ÊÉ·¥´´¨³¨ ¸·¥¤¸É¢ ³¨ Ë °²µ¢µ° ¸¨¸É¥³Ò).

2. “‘’���‚Š� ���ƒ��ŒŒ��ƒ� �Š�“†…�ˆŸ �Š‘�…�ˆŒ…�’�
STAR ‘ ��Œ�™œ� AFS �� ‚›—ˆ‘‹ˆ’…‹œ��Œ Š‹�‘’…�…

‹”— STAR

� ¡µ· ¶ ±¥Éµ¢ ¶·µ£· ³³, ´¥µ¡Ìµ¤¨³Ò° ¤²Ö · ¡µÉÒ ¸ Ô±¸¶¥·¨³¥´É ²Ó-
´Ò³¨ ¤ ´´Ò³¨ STAR ¨/¨²¨ ¨Ì ³µ¤¥²¨·µ¢ ´¨Ö, ¢±²ÕÎ ¥É ¢ ¸¥¡Ö:

• RedHat linux 8.0 (www.redhat.com);
• OpenAFS client (www.openafs.org);
• CVS client (www.cvshome.org) [2];
• MySQL server (www.mysql.com) [3].
�¥±µ³¥´¤Ê¥³µ¥ ¸·¥¤¸É¢µ · ¸¶·¥¤¥²¥´¨Ö ´ £·Ê§±¨ Å Sun Grid Engine (SGE)

(http://gridengine.sunsource.net).
‚¸¥ ±µ³¶µ´¥´ÉÒ µ¡Ð¥¤µ¸ÉÊ¶´Ò ¨ ´¥ É·¥¡ÊÕÉ ¶·¨µ¡·¥É¥´¨Ö ²¨Í¥´§¨° ¤²Ö

¨¸¶µ²Ó§µ¢ ´¨Ö.
“¸É ´µ¢±  ¶·µ£· ³³´µ£µ µ±·Ê¦¥´¨Ö ¸ ¶µ³µÐÓÕ AFS-client. �É  µ¶¥-

· Í¨Ö ¶·µ¨§¢µ¤¨É¸Ö ¸²¥¤ÊÕÐ¨³ µ¡· §µ³. �¥µ¡Ìµ¤¨³µ ¸±µ¶¨·µ¢ ÉÓ Ë °²Ò
/afs/rhic.bnl.gov/star/group/templates/cshrc ¨ /afs/rhic.bnl.gov/star/group
/templates/login ± ¸¥¡¥ ¢ ¤µ³ Ï´ÕÕ ¤¨·¥±Éµ·¨Õ ± ± .cshrc ¨ .login:

% cp /afs/rhic.bnl.gov/star/group/templates/cshrc ∼/.cshrc,
% cp /afs/rhic.bnl.gov/star/group/templates/login ∼/.login.
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	·¨ ¸²¥¤ÊÕÐ¥³ ¢Ìµ¤¥ ¶µ²Ó§µ¢ É¥²Ö ¢ ¸¨¸É¥³Ê ¶¥·¥³¥´´Ò¥ µ±·Ê¦¥´¨Ö
PATH, MANPATH, LD LIBRARY PATH ¡Ê¤ÊÉ ¢±²ÕÎ ÉÓ ¢ ¸¥¡Ö ´ ¤²¥¦ ÐÊÕ
¨´Ëµ·³ Í¨Õ STAR,   É ±¦¥ ¶µÖ¢ÖÉ¸Ö ´¥¸±µ²Ó±µ ¸¶¥Í¨Ë¨Î´ÒÌ ¤²Ö STAR
¶¥·¥³¥´´ÒÌ µ±·Ê¦¥´¨Ö (¸µ±· Ð¥´´Ò° ¸¶¨¸µ±):

Ä ROOTSYS Å ¸¨¸É¥³´ Ö ¤¨·¥±Éµ·¨Ö ROOT;

Ä STAR LEVEL Å ¢¥·¸¨Ö ¶·µ£· ³³´µ£µ µ¡¥¸¶¥Î¥´¨Ö dev/new/pro/old;

Ä STAR VERSION Å ¢¥·¸¨Ö ¡¨¡²¨µÉ¥±¨ SL98d/SL98c/SL98b/SL98a;

Ä STAR SYS Å  ·Ì¨É¥±ÉÊ·  (i386 linux2, sun4x 56, . . . );

Ä STAR LIB Å ¶ÊÉÓ ± É¥±ÊÐ¨³ ¡¨¡²¨µÉ¥± ³ STAR library;

Ä STAR BIN Å ¶ÊÉÓ ± ¨¸¶µ²´Ö¥³Ò³ ¶·µ£· ³³ ³ (StAF, geant, . . . );

Ä CVSROOT Å ·¥¶µ§¨Éµ·¨° STAR CVS;

Ä CERN ROOT Å ¶ÊÉÓ ± É¥±ÊÐ¥° ¢¥·¸¨¨ CERN library, ¨¸¶µ²Ó§Ê¥³µ° ¢
STAR.

„ ²¥¥ ´¥µ¡Ìµ¤¨³µ ¸µ§¤ ÉÓ ¸¸Ò²±Ê ¸ /opt/star ´  /afs/rhic.bnl.gov/@sys/opt
/star.

�Ê¦´µ ÊÎ¥¸ÉÓ, ÎÉµ É· ´¸²ÖÍ¨Ö ÔÉµ£µ ¶ÊÉ¨ § ¢¨¸¨É µÉ Éµ£µ, ± ± AFS
¢µ¸¶·¨³¥É '@sys' ´  ¢ Ï¥° ±²¨¥´É¸±µ° ³ Ï¨´¥. „²Ö Éµ£µ ÎÉµ¡Ò ´¥ ¶·µ-
¨§µÏ²µ µÏ¨¡±¨, ´¥µ¡Ìµ¤¨³µ Ê¸É ´µ¢¨ÉÓ ¶ · ³¥É· sysname (´ ¸É· ¨¢ ¥É¸Ö ¢
/etc/sysconˇg/afs). „²Ö É¥±ÊÐ¥£µ ¸É ´¤ ·É  STAR ÔÉµ Ê¸É ´µ¢±  RedHat 8:

AFS POST INIT=ª/usr/bin/fs sysname -newsys i386 redhat80ª.

�¥±µ³¥´¤Ê¥³Ò° · §³¥· ±ÔÏ  (¡ÊË¥· ) AFS 2 ƒ¡ °É . 	·¨ ³¥´ÓÏ¥³ · §-
³¥·¥ ¡ÊË¥·  ´ ¡²Õ¤ ÕÉ¸Ö ¶¥·¨µ¤¨Î¥¸±¨¥ § ³¥¤²¥´¨Ö · ¡µÉÒ ¢ ¸¢Ö§¨ ¸ Î ¸ÉÒ³
µ¡´µ¢²¥´¨¥³ ¤ ´´ÒÌ ¨§ Í¥´É· ²Ó´µ£µ Ì· ´¨²¨Ð  STAR.

� ¸É·µ°±  ‘VS-client. “¸É ´µ¢±  CVS client ´¨Î¥³ ´¥ µÉ²¨Î ¥É¸Ö µÉ
Ê¸É ´µ¢±¨ ¸É ´¤ ·É´µ£µ ±²¨¥´É  CVS, ¶µÔÉµ³Ê §¤¥¸Ó ´¥ · ¸¸³ É·¨¢ ¥É¸Ö. �¥-
µ¡Ìµ¤¨³ Ö ¤²Ö · ¡µÉÒ ¸ ·¥¶µ§¨Éµ·¨¥³ STAR ¶¥·¥³¥´´ Ö µ±·Ê¦¥´¨Ö CVS-
ROOT Ê¸É ´ ¢²¨¢ ¥É¸Ö  ¢Éµ³ É¨Î¥¸±¨ (¸³. ¢ÒÏ¥).

‡¥·± ²¨·µ¢ ´¨¥ ¡ §Ò ¤ ´´ÒÌ STAR (MySQL mirroring [4]). „²Ö µ¡¥¸-
¶¥Î¥´¨Ö · ¢´µ³¥·´µ° ´ £·Ê§±¨ ´  Í¥´É· ²Ó´Ò° ¸¥·¢¥· ¡ § ¤ ´´ÒÌ STAR ¨
¸ÊÐ¥¸É¢¥´´µ£µ Ê¸±µ·¥´¨Ö ¤µ¸ÉÊ¶  ± ¡ §¥ ¤ ´´ÒÌ Ìµ·µÏ¥° ¶· ±É¨±µ° Ö¢²Ö-
¥É¸Ö ¸µ§¤ ´¨¥ §¥·± ²¨·µ¢ ´´µ° µËË-² °´-¡ §Ò ¤²Ö ± ¦¤µ° · ¡µÎ¥° £·Ê¶¶Ò,
· ¡µÉ ÕÐ¥° Ê¤ ²¥´´µ.

‡¥·± ²¨·µ¢ ´¨¥ ¡ §Ò ¤ ´´ÒÌ STAR MySQL ¤µ¸É¨£ ¥É¸Ö ¸É ´¤ ·É´Ò³¨
¸·¥¤¸É¢ ³¨ MySQL. „²Ö ¸µ§¤ ´¨Ö §¥·± ²  ¸²¥¤Ê¥É µ¡· É¨ÉÓ¸Ö ± É¥±ÊÐ¥³Ê
Ô±¸¶¥·ÉÊ ¶µ ¡ § ³ ¤ ´´ÒÌ ±µ²² ¡µ· Í¨¨ STAR (´  16.10.2004 ÔÉµ Œ °±² ¤¥
”¨²²¨¶¸). ‘²¥¤Ê¥É ´ ¶µ³´¨ÉÓ, ÎÉµ ´  ± ¦¤µ° ±²¨¥´É¸±µ° ³ Ï¨´¥, ¢Ìµ¤Ö-
Ð¥° ¢ ±² ¸É¥·, ´¥µ¡Ìµ¤¨³µ Ê± § ÉÓ, £¤¥ ¨ ± ± ¸±µ´Ë¨£Ê·¨·µ¢ ´ ²µ± ²Ó´Ò°
¸¥·¢¥· ¡ § ¤ ´´ÒÌ (§¥·± ²µ). „²Ö ÔÉµ£µ ´¥µ¡Ìµ¤¨³µ Ê¸É ´µ¢¨ÉÓ ¶¥·¥³¥´´ÊÕ
µ±·Ê¦¥´¨Ö $STDB SERVERS, ¢ ±µÉµ·µ° Ê± § ÉÓ ¶ÊÉÓ ± ±µ´Ë¨£Ê· Í¨µ´´µ³Ê
XML-Ë °²Ê ¸²¥¤ÊÕÐ¥£µ Ëµ·³ É :
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#
# dbServers.xml
#
<StDbServer>
<server>your server name</server>
<host>your server name.jinr.ru</host>
<port>3306</port>
<socket>/tmp/mysql.sock</socket>
<databases>Calibrations</databases>
</StDbServer>

(¶ · ³¥É·Ò ¶µ¤¸É ¢²ÖÕÉ¸Ö ¨¸Ìµ¤Ö ¨§ ¤¥É ²¥° Ê¸É ´µ¢±¨ ¸¥·¢¥· , ¶·µ¨§¢¥¤¥´-
´µ° Ô±¸¶¥·Éµ³ STAR).

	µ¸²¥ ÔÉµ£µ ¢¸¥ MySQL-§ ¶·µ¸Ò, µÉ´µ¸ÖÐ¨¥¸Ö ± ± ²¨¡·µ¢±¥, ¡Ê¤ÊÉ ¶¥-
·¥ ¤·¥¸µ¢ ´Ò ´  ²µ± ²Ó´Ò° ¸¥·¢¥·. �µ²¥¥ ¶µ¤·µ¡´µ¥ µ¶¨¸ ´¨¥ ³µ¦´µ ´ °É¨
§¤¥¸Ó (AFS ¤µ²¦¥´ ¡ÒÉÓ Ê¦¥ ´ ¸É·µ¥´): $STAR/StDb/servers/README, £¤¥
$STAR Å ÔÉµ ¶¥·¥³¥´´ Ö µ±·Ê¦¥´¨Ö, Ê± §Ò¢ ÕÐ Ö ´  ¶·µ£· ³³´ÊÕ ¸·¥¤Ê
STAR.

’¥Ì´¨Î¥¸±¨¥ É·¥¡µ¢ ´¨Ö ± ¸±µ·µ¸É¨ · ¡µÉÒ ¸¥É¨, ´¥µ¡Ìµ¤¨³Ò¥ ¤²Ö
´µ·³ ²Ó´µ£µ ËÊ´±Í¨µ´¨·µ¢ ´¨Ö ¸¨¸É¥³Ò. „²Ö ¶µ²´µÍ¥´´µ° · ¡µÉÒ ¸ ¶·µ-
£· ³³´Ò³ µ¡¥¸¶¥Î¥´¨¥³ STAR ´¥µ¡Ìµ¤¨³µ ´¥ ³¥´¥¥ 1,5 Œ¡ °É/¸ ³¥¦¤Ê
star.bnl.gov ¨ jinr.ru. Œ¥´ÓÏ Ö ¸±µ·µ¸ÉÓ ¸¢Ö§¨ ¶·¨¢¥¤¥É ± ´¥¤µ¶Ê¸É¨³µ ¡µ²Ó-
Ï¨³ § ¤¥·¦± ³ ¢ · ¡µÉ¥ ¸ ¶·µ£· ³³´Ò³ µ¡¥¸¶¥Î¥´¨¥³.

�¥µ¡Ìµ¤¨³Ò¥ ¶ · ³¥É·Ò ±µ³¶ÓÕÉ¥·µ¢ ²µ± ²Ó´µ£µ ±² ¸É¥· . „²Ö § ¤ Î
· §· ¡µÉ±¨ ¶·µ£· ³³´µ£µ µ¡¥¸¶¥Î¥´¨Ö Ì¢ É¨É ¨ ¸ ³µ£µ ¸² ¡µ£µ ±µ³¶ÓÕÉ¥· .
„²Ö µ¡· ¡µÉ±¨ ¤ ´´ÒÌ ´¥µ¡Ìµ¤¨³µ ¨³¥ÉÓ ± ± ³¨´¨³Ê³ 256 Œ¡ °É µ¶¥· -
É¨¢´µ° ¶ ³ÖÉ¨,   ¤²Ö ¶·µ¢¥¤¥´¨Ö ³µ¤¥²¨·µ¢ ´¨Ö Œµ´É¥-Š ·²µ ± ± ³¨´¨³Ê³
512 Œ¡ °É.

	µ¸²¥ ¢Ò¶µ²´¥´¨Ö ¢¸¥Ì ¢ÒÏ¥µ¶¨¸ ´´ÒÌ ¤¥°¸É¢¨° ¶µ²Ó§µ¢ É¥²Ó ¶µ²ÊÎ ¥É
¢µ§³µ¦´µ¸ÉÓ ¶µ²´µÍ¥´´µ£µ ¨¸¶µ²Ó§µ¢ ´¨Ö ¶·µ£· ³³´µ£µ µ±·Ê¦¥´¨Ö STAR
´  ²µ± ²Ó´µ° ³ Ï¨´¥. ‘É ´µ¢ÖÉ¸Ö ¤µ¸ÉÊ¶´Ò³¨ ¤²Ö ¨¸¶µ²Ó§µ¢ ´¨Ö ¸²¥¤ÊÕÐ¨¥
µ¶¥· Í¨¨.

• ‘µ§¤ ´¨¥ ¨ ±µ³¶¨²¨·µ¢ ´¨¥ ¶·µ£· ³³ ¸ ¨¸¶µ²Ó§µ¢ ´¨¥³ ²Õ¡µ° ¢¥·¸¨¨
¶·µ£· ³³´µ£µ µ¡¥¸¶¥Î¥´¨Ö STAR.

• 	·µ¢¥¤¥´¨¥ ¶µ²´µÍ¥´´ÒÌ Œ‘-¸¨³Ê²ÖÍ¨° ¢ ¸·¥¤¥ STARsim (¡Ò¢Ï Ö
StAF).

• ˆ¸¶µ²Ó§µ¢ ´¨¥ ¢¥·¸¨¨ ROOT,  ¤ ¶É¨·µ¢ ´´µ° ¶µ¤ ´Ê¦¤Ò Ô±¸¶¥·¨³¥´É 
STAR.

• 	·Ö³µ° ¤µ¸ÉÊ¶ ± Í¥´É· ²Ó´µ³Ê CVS-·¥¶µ§¨Éµ·¨Õ ±µ²² ¡µ· Í¨¨ STAR
(¥¸²¨ ¥¸ÉÓ ¶ ·µ²Ó ¤µ¸ÉÊ¶ ).

• “¸±µ·¥´´ Ö · ¡µÉ  ¸ µËË-² °´-¡ §µ° ¤ ´´ÒÌ STAR, ¸µ¤¥·¦ Ð¥° ¢¸Õ
 ±ÉÊ ²Ó´ÊÕ ´  ¤ ´´Ò° ³µ³¥´É ¨´Ëµ·³ Í¨Õ.
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“³¥¸É´µ Ê± § ÉÓ ´  ¶·¥¨³ÊÐ¥¸É¢  ±²¨¥´É¸±µ£µ ¨¸¶µ²Ó§µ¢ ´¨Ö AFS ¶¥·¥¤
¤·Ê£¨³¨ ¸·¥¤¸É¢ ³¨ §¥·± ²¨·µ¢ ´¨Ö.

• ‚¸¥ § ¡µÉÒ ¶µ ±µ³¶¨²ÖÍ¨¨ ¨ µ¡´µ¢²¥´¨Õ ¢¥·¸¨° ¶·µ£· ³³ STAR ¢Ò-
¶µ²´Ö¥É ±µ²² ¡µ· Í¨Ö, ´¥É ´¥µ¡Ìµ¤¨³µ¸É¨ µÉ¸²¥¦¨¢ ÉÓ ¨§³¥´¥´¨Ö ¨ ¢´µ¸¨ÉÓ
¢ ²µ± ²Ó´ÊÕ ±µ¶¨Õ.

• ‚¸¥ ¨§³¥´¥´¨Ö ¤µ¸ÉÊ¶´Ò ¢ ·¥¦¨³¥ ·¥ ²Ó´µ£µ ¢·¥³¥´¨ (´¥É § ¤¥·¦¥± ¶·¨
¢´¥¸¥´¨¨ ¨§³¥´¥´¨°). AFS ¸ ³  µÉ¸²¥¦¨¢ ¥É µ¡´µ¢²¥´¨¥ Ë °²µ¢ ¨ § £·Ê¦ ¥É
¨§³¥´¥´´Ò¥ ¢¥·¸¨¨ ¸É·µ£µ ¶µ ´¥µ¡Ìµ¤¨³µ¸É¨.

• �¡¥¸¶¥Î¥´ ¶·Ö³µ° ¤µ¸ÉÊ¶ ¢ Ì· ´¨²¨Ð¥ ¨¸Ìµ¤´ÒÌ É¥±¸Éµ¢ CVS. �¥É
´¥µ¡Ìµ¤¨³µ¸É¨ ¢ ¤µ¶µ²´¨É¥²Ó´µ° ¸¨´Ì·µ´¨§ Í¨¨ ²µ± ²Ó´µ£µ Ì· ´¨²¨Ð .

• �±µ´µ³¨Ö ¤¨¸±µ¢µ£µ ¶·µ¸É· ´¸É¢ : ´  ¤¨¸±¥ Ì· ´¨É¸Ö Éµ²Ó±µ  ±ÉÊ ²Ó-
´ Ö ¨ ¨¸¶µ²Ó§Ê¥³ Ö ¢ ¤ ´´Ò° ³µ³¥´É ¨´Ëµ·³ Í¨Ö, ´¥ ´ ¤µ Ì· ´¨ÉÓ ±µ¶¨¨
¢¸¥Ì ¢¥·¸¨° ¶·µ£· ³³´µ£µ µ¡¥¸¶¥Î¥´¨Ö ¸µ ¤´Ö µ¡· §µ¢ ´¨Ö ±µ²² ¡µ· Í¨¨.

ˆ§ ¡µ²¥¥ Î¥³ 50 ¨¸¸²¥¤µ¢ É¥²Ó¸±¨Ì £·Ê¶¶, µ¡· §ÊÕÐ¨Ì ±µ²² ¡µ· Í¨Õ
STAR, ÔÉ  É¥Ì´µ²µ£¨Ö Ê¸¶¥Ï´µ µ¶·µ¡µ¢ ´  ¨ ¶·¨³¥´Ö¥É¸Ö ¢ ¸²¥¤ÊÕÐ¨Ì ¨´-
¸É¨ÉÊÉ Ì Å Î²¥´ Ì ±µ²² ¡µ· Í¨¨ STAR:

• Wayne State University, USA;
• Parallel Distributed Systems Facility, NERSC Systems, USA;
• Indiana University, USA;
• Institute of Physics, Czech Republic;
• Instituto de Fisica, San Paulo, Brasil;
• Joint Institute for Nuclear Research, Russia (���‘’��, ‹”—).

3. ��ˆŒ…�› ��	�’, ‚›��‹�…��›• ‚ ���‘’�� ‹”— �� 	�‡…
Œˆ�ˆ-Š‹�‘’…�� STAR

� Î¨´ Ö ¸ ±µ´Í  2002 £. ¶µ ´ ¸ÉµÖÐ¥¥ ¢·¥³Ö ´  ¸µ§¤ ´´µ³ ±² ¸É¥·¥ ‹”—
STAR ¡Ò²¨ ¢Ò¶µ²´¥´Ò · §²¨Î´µ£µ ·µ¤  · ¡µÉÒ, ¸¢Ö§ ´´Ò¥ ¸ µ¡· ¡µÉ±µ°
·¥ ²Ó´ÒÌ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ, ¶µ²ÊÎ¥´´ÒÌ ¢ Ô±¸¶¥·¨³¥´É Ì ¸ ¤¥É¥±-
Éµ·µ³ STAR ´  RHIC ¢ ¸¥ ´¸ Ì 2001Ä2004 £., ¸ ³µ¤¥²¨·µ¢ ´¨¥³ ·Ö¤  ¶·µ-
Í¥¸¸µ¢,   É ±¦¥ µ¸ÊÐ¥¸É¢²¥´  · §· ¡µÉ±  ¨ É¥¸É¨·µ¢ ´¨¥ ´µ¢ÒÌ ¶·µ£· ³³´ÒÌ
¶·µ¤Ê±Éµ¢ ¤²Ö ´Ê¦¤ ±µ²² ¡µ· Í¨¨ STAR. �¨¦¥ µ¶¨¸ ´Ò ¶·¨³¥·Ò ´¥±µÉµ·ÒÌ
¨§ ÔÉ¨Ì · ¡µÉ.

2002 £µ¤.
1. � ¡µÉ  ¸ ·¥ ²Ó´Ò³¨ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨ (RUN II):
• ·¥±µ´¸É·Ê±Í¨Ö ¸µ¡ÒÉ¨° ¢ AuÄAu-¸µÊ¤ ·¥´¨ÖÌ ¶·¨ 200 ƒÔ‚;
•  ¤ ¶É Í¨Ö ¶·µ£· ³³Ò ´¥°·µ´´µ° ¸¥É¨ Neuro Net ¤²Ö · §¤¥²¥´¨Ö ¸¨£´ -

²µ¢ Ô²¥±É·µ´µ¢ µÉ  ¤·µ´µ¢ ¢ Ê¸²µ¢¨ÖÌ ¨Ì ·¥£¨¸É· Í¨¨ ¸ Barrel Electromagnetic
Calorimeter (BEMC):
http://www.star.bnl.gov/cgi-bin/cvsweb.cgi/StRoot/StEmcUtil/neuralNet/.
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2. Œµ¤¥²¨·µ¢ ´¨¥ Œµ´É¥-Š ·²µ: É¥¸É¨·µ¢ ´¨¥ ´  ³¨´¨-±² ¸É¥·¥ ‹”—
STAR ¸ ¨¸¶µ²Ó§µ¢ ´¨¥³ ¶ ±¥Éµ¢ GSTAR, StAF.

3. ˆ§ÊÎ¥´¨¥ · ¡µÎ¨Ì Ì · ±É¥·¨¸É¨± SMD-¶µ¤¸¨¸É¥³Ò STAR BEMC:
http://www.star.bnl.gov/∼dmitry/UPC/.

2003 £µ¤.
1. �¡· ¡µÉ±  Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ, ¶µ²ÊÎ¥´´ÒÌ ¢ RUN III: ·¥±µ´-

¸É·Ê±Í¨Ö ¸µ¡ÒÉ¨°, ¶µ²ÊÎ¥´¨¥ ¨  ´ ²¨§ ¨´±²Õ§¨¢´ÒÌ ¸¶¥±É·µ¢ Ô²¥±É·µ´µ¢ ¸
Pt = 1,5Ä12,0 ƒÔ‚/¸, µ¡· §µ¢ ´´ÒÌ ¢ dÄAu-¸µÊ¤ ·¥´¨ÖÌ ¶·¨ 200 ƒÔ‚:
http://www.star.bnl.gov/protected/heavy/dmitry/2004/electrons/index.html.

2. Œµ¤¥²¨·µ¢ ´¨¥ Œµ´É¥-Š ·²µ:
• 200k Ô²¥±É·µ´´ÒÌ ¸µ¡ÒÉ¨°: StAF + STAR geant framework (GSTAR);
• 500k Ô²¥±É·µ´´ÒÌ ¸µ¡ÒÉ¨° (¶¨µ´Ò ¨ ¶·µÉµ´Ò): StAF + GSTAR.
3. � §· ¡µÉ±  ¨ É¥¸É¨·µ¢ ´¨¥ ¶·µ£· ³³´µ£µ µ¡¥¸¶¥Î¥´¨Ö:
• · §· ¡µÉ±  StRoot ±² ¸¸  C++ ¤²Ö ¢Ò¤¥²¥´¨Ö Ô²¥±É·µ³ £´¨É´µ£µ ¸¨£-

´ ²  ¤¥É¥±Éµ·  STAR BEMC ¨ ¥£µ ¶µ¤¸¨¸É¥³ SMD, PSD;
• · §· ¡µÉ±  STAR database online browser ¤²Ö µ¡· Ð¥´¨Ö ¨ · ¡µÉÒ ¸

¡ § ³¨ ¤ ´´ÒÌ Ê¸É ´µ¢±¨ STAR ¢ ·¥¦¨³¥ µ´-² °´: http://online.star.bnl.gov/
Browser/.

4. � §· ¡µÉ±  ¶·µ£· ³³Ò · ¡µÉÒ ¸ ¡ § ³¨ ¤ ´´ÒÌ ± ²µ·¨³¥É·  BEMC ¢
·¥¦¨³¥ µ´-² °´ (STAR BEMC database online browser):
http://www.star.bnl.gov/∼dmitry/EMC DB1.1/.

2004 £µ¤.
1. �¡· ¡µÉ±  Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ RUN III, IV: ·¥£¨¸É· Í¨Ö

³Ö£±¨Ì ¶·Ö³ÒÌ ËµÉµ´µ¢, µ¡· §ÊÕÐ¨Ì¸Ö ¢ AuÄAu- ¨ dÄAu-¸µÊ¤ ·¥´¨ÖÌ ¶·¨
200 ƒÔ‚ ³¥Éµ¤µ³ ¨Ì ±µ´¢¥·¸¨¨ ¢ £ §¥ STAR TPC (µÉ· ¡µÉ±  ³¥Éµ¤¨±¨ ¢Ò¤¥-
²¥´¨Ö ËµÉµ´µ¢): http://wnnuk107.jinr.ru/∼dmitry/.

2. Œµ¤¥²¨·µ¢ ´¨¥ Œµ´É¥-Š ·²µ GSTAR+STARsim:
• ·µ§Ò£·ÒÏ ¸µ¡ÒÉ¨° ¸ ËµÉµ´ ³¨ ¢ µ¡² ¸É¨ Pt = 20Ä100 ŒÔ‚

(http://wnnuk107.jinr.ru/∼julia/soft gammas/) ¨ Pt = 2Ä6 ƒÔ‚
(http://wnnuk107.jinr.ru/∼julia/conv study/);

• ³µ¤¥²¨·µ¢ ´¨¥ AuÄAu-¸µÊ¤ ·¥´¨° ¶·¨ 62 ¨ 200 ƒÔ‚, HIJING +
STARsim: http://www.star.bnl.gov/∼julia29/physics gamma pi0/

3. P¥±µ´¸É·Ê±Í¨Ö ·¥ ²Ó´ÒÌ ¨ ¸³µ¤¥²¨·µ¢ ´´ÒÌ ¸µ¡ÒÉ¨° ´  Ê¸É ´µ¢±¥
STAR: STAR Big Full Chain (bfc)+ root4star.

4. � §· ¡µÉ±  ¨ É¥¸É¨·µ¢ ´¨¥ ¶·µ£· ³³´µ£µ µ¡¥¸¶¥Î¥´¨Ö ¤²Ö:
• ±µ´¢¥·¸¨¨ ËµÉµ´µ¢ ´  Ô²¥³¥´É Ì ±µ´¸É·Ê±Í¨¨ STAR SVT ¨ ¢ £ §¥ ’�‘:

http://wnnuk107.jinr.ru/∼julia/conv study/ ;
• · §· ¡µÉ±¨ µËË-² °´-¶·µ£· ³³´µ£µ µ¡¥¸¶¥Î¥´¨Ö ¶µ¤¸¨¸É¥³Ò BEMC;
• Ê¸µ¢¥·Ï¥´¸É¢µ¢ ´¨Ö STAR database browser.
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‡�Š‹�—…�ˆ…

�  µ¸´µ¢¥ Éµ²Ó±µ Î ¸É¨ ·¥§Ê²ÓÉ Éµ¢ · ¡µÉ, ¨§ Ê¶µ³Ö´ÊÉµ£µ ¢ÒÏ¥ ¸¶¨¸± ,
¡Ò²¨ ¶·¥¤¸É ¢²¥´Ò ¤¢  ¸µµ¡Ð¥´¨Ö ´  ®Quark Matter¯ 2004: Ì · ±É¥·¨¸É¨±¨
STAR BEMC [4] ¨ ¨§³¥·¥´¨¥ ¨´±²Õ§¨¢´ÒÌ ¸¶¥±É·µ¢ Ô²¥±É·µ´µ¢ ¸ ¡µ²Ó-
Ï¨³¨ Pt, µ¡· §µ¢ ´´ÒÌ ¢ dÄAu-¸µÊ¤ ·¥´¨ÖÌ ¶·¨

√
s = 200 ƒÔ‚ [5]. ˆ§ ¢Ò-

Ï¥¶·¨¢¥¤¥´´ÒÌ ¶·¨³¥·µ¢ · ¡µÉ ³µ¦´µ ¢¨¤¥ÉÓ, ÎÉµ ²µ± ²Ó´Ò° ³¨´¨-±² ¸É¥·
‹”— STAR ¶·¥¤µ¸É ¢²Ö¥É Ë¨§¨± ³ �ˆŸˆ, ´ Ìµ¤ÖÐ¨³¸Ö ´¥¶µ¸·¥¤¸É¢¥´´µ
¢ „Ê¡´¥, ¤µ¸É ÉµÎ´µ Ï¨·µ±¨¥ ¢µ§³µ¦´µ¸É¨ ¤²Ö ¶·µ¤Ê±É¨¢´µ£µ ¨ ¸¢µ¥¢·¥³¥´-
´µ£µ ÊÎ ¸É¨Ö ¢ ¶·µÍ¥¸¸ Ì µ¡· ¡µÉ±¨,  ´ ²¨§  ¨ ³µ¤¥²¨·µ¢ ´¨Ö Ô±¸¶¥·¨³¥´-
É ²Ó´µ£µ ³ É¥·¨ ² , ¶µ²ÊÎ ¥³µ£µ ±µ²² ¡µ· Í¨¥° STAR.

‚ÒÏ¥µ¶¨¸ ´´ Ö É¥Ì´µ²µ£¨Ö Ê´¨¢¥·¸ ²Ó´  ¨ ¶µÉµ³Ê ¶·¨³¥´¨³  ¢ ²Õ¡µ³
Ô±¸¶¥·¨³¥´É¥, ¨¸¶µ²Ó§ÊÕÐ¥³ · ¸¶·¥¤¥²¥´´Ò¥ ¢ÒÎ¨¸²¥´¨Ö. �¸´µ¢´µ° ¥¥ ¢Ò-
¨£·ÒÏ ¸µ¸Éµ¨É ¢ Ê³¥´ÓÏ¥´¨¨ ¸²µ¦´µ¸É¨ ´ ¸É·µ°±¨ · ¡µÎ¥° ¸·¥¤Ò ¤µ ³¨-
´¨³Ê³  ¨ ¸´¨¦¥´¨¨ § É· É ´  ¶µ¤¤¥·¦±Ê ¸¨¸É¥³Ò ¢ · ¡µÎ¥³ ¸µ¸ÉµÖ´¨¨, ÎÉµ
´¥³ ²µ¢ ¦´µ ¢ ¸µ¢·¥³¥´´ÒÌ Ê¸²µ¢¨ÖÌ. ˆ¸¶µ²Ó§µ¢ ´¨¥ ÔÉµ° É¥Ì´µ²µ£¨¨ ¢
·¥Ï¥´¨ÖÌ É¨¶  GRID µ¡²¥£Î ¥É ¶·µ¡²¥³Ê Ê¸É ´µ¢±¨ ¨ µ¡´µ¢²¥´¨Ö ¶·µ£· ³-
³´µ£µ µ¡¥¸¶¥Î¥´¨Ö ´  ²µ± ²Ó´ÒÌ Ê§² Ì ¸¥É¨,   É ±¦¥ ¶· ±É¨Î¥¸±¨ ¨¸±²ÕÎ ¥É
±µ´Ë²¨±ÉÒ ¶·µ£· ³³´µ£µ µ¡¥¸¶¥Î¥´¨Ö · §²¨Î´ÒÌ ±µ²² ¡µ· Í¨°.

�² £µ¤ ·¨³ �. Ÿ. ‡Ê²Ó± ·´¥¥¢  §  ¶µ¸É ¢²¥´´ÊÕ § ¤ ÎÊ, ¶µ¤¤¥·¦±Ê · ¡µÉÒ
´  ¢¸¥Ì ¥¥ ÔÉ ¶ Ì ¨ ±µ´¸É·Ê±É¨¢´µ¥ µ¡¸Ê¦¤¥´¨¥ ·¥§Ê²ÓÉ Éµ¢.

�¢Éµ·Ò ¡² £µ¤ ·ÖÉ †¥·µ³  ‹µ·¥ (Jerome Lauret, Software and Computing
Leader at STAR BNL) ¨ Œ °±²  ¤¥ ”¨²²¨¶¸  (Michael DeFillips, Online Com-
puting and Database Leader at STAR BNL) §  ±µ´¸Ê²ÓÉ Í¨Õ ¶µ ¢µ¶·µ¸ ³ µ·£ -
´¨§ Í¨¨ ¶·µ£· ³³´µ£µ µ¡¥¸¶¥Î¥´¨Ö ¨ ¶µ³µÐÓ ¢ É¥¸É¨·µ¢ ´¨¨ ³¨´¨-±² ¸É¥· 
‹”— STAR ¢ µÉ¤¥²¥ ���‘’��.
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