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Á� Ì��ã
�©êâ+nXÚ�Ä��n. �©êâ+nXÚÌ��¤3�¼���©êâi

!6�ªÚ·ÜGAUDIµe¥]�êâ��(Transient Data Store)����ª�m�=�ó�. �

�¢yL§ÄuGAUDIµe, æ^
¡�é��O�ª, Ïd��XÚkéÐ�(¹5Ú��o5.

'�c GAUDI �©êâ ¡�é� BES0êâ©Û

1 Úó

�®Ì¤(BES)´�®�K>féEÅ (BEPC)

þ��.Ï^Ì¤. §®²¤õ/3τ ìU«$1


14 c. 3�5Acp, BES/BEPCò,?UE¤

BES0/BEPC/. BEPC/ ��Ýò'BEPC. Jp

100�, �pò��1033cm−2s−1. �OïE¥��®

Ì¤ 0 Ì�Ü�kÌ¤£¿, >^þUì, �1�m

Oêì, µfOêì9��^c�. §Ì�^uτìU

«�ÔnïÄXf>�p�^ïÄ, r�p�^Ú#

Ôn�Ïé�
[1]

.

BES0 �êâ?n6§ò©�3��ê!l�

êâ?nÚÔn©Û3�Ì�Ü©
[2]

. Ù¥3��ê

Ü©Ò´ÏL>fÆÖÑ, >uÚ3�O�ÅXÚò

�K>féE�)�¯~P¹e5/¤�©êâi!

6©�, 
l�êâ?nÜ©�Ì�?Ö´r3�¼

���©¢�êâ©�?1©Û?n, �Ôn©ÛJ

øâf&E, XÄþ!Uþ!�m �Úâf«a�.

��©êâ´3��êL§Úl�êâ?nL§�ë

�Ý�, 3��êâ?n6§¥åXé­���^.

�XO�Åó��p�uÐ, pUÔn^�Eâ

®²l�5±Fortran, C�ó�Ì��(�z�§S

�OuÐ�
±C++, Java�Ì��¡�é��§S

�O. GAUDIµeÒ´ò¡�é��Og�¤õ$

^upUÔn^����;�. ¡�é��O�ª¦

�GAUDIµe'(�z§S�ó?��µePk�

õ�`:: �¬Õá5r, �­^5Ð, e��ß, �

g©²�. BES0 êâ©Ûµe´±GAUDIµe�

Ä:mu�ÎÜBES0 ¢��¦�l�êâ?n²

�. �©êâ+nXÚK´3GAUDIµeemu�

�@�©êâ?nXÚ, �OÎÜ¡�é��O�g

�, TÑÖJø
�BÚ��^r��, §Säk­

^5Ð, �Ö5�`:.

2 GAUDIµe

GAUDI´3LHCb¢��µeuÐå5�^u

muÔnêâ?n^�XÚ�ú�²�. §Jø
�

@�O�ß, ¡�é�g�$^¤Ù�NX(�, Ù

¦¢��±UìTNX(��OÚ¢y·Ü�¢��

êâ©Ûµe.

2.1 GAUDINX(�
[3]

GAUDINX(�¥�Ì�|¤Ü©±9§��

m�'XXã1 ¤«: �{�¬½^r�¬ (Algo-

rithm), A^+nì(Application Manager), ]�êâ

��(Transient data store, TDS), ÑÖ�¬(Service).

A^+nì��X��êâ?nL§�?1, ~X
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§��Û�ATéÄ=�$��¬½ö=«ÑÖ�

¬. �{�¬´êâ?n�¥%, �@��kS��

{�¬�±¢yA½�Ôn?Ö. 
ÑÖ�¬K´�

�{�¬Jø�«��½m��ÑÖ, ã1�±w�

Nõ­��ÑÖ. §��)Jø�{�¬l]�êâ

��¥��¯~êâ�ÑÖ (XEvent Data Service),

KIêâ©�Ú]�êâ���mêâ����

�ÑÖ (Persistency Service), &E�<ÑÖ (Message

Service), ����ÑÖ (Job Options Service)�.

ã 1 GAUDIµe�NX(�

]�êâ��´§S$1Ïm�õU�¬¤I¯

~êâ, &ÿì£ãêâÚ��ãÚOêâ¤���

S��m. Ïd§��3uµe$1Ïm. �§�é

�´��êâ©�(Persistent Data File), ��êâ´

3�;0�¥���êâ, Ø�6§S$1. ]�ê

â���êâ|��ª´ä., aqUnix¥�©�X

Ú. z�!:�±´��êâé�½�|êâé��

Nì. ]�êâ���±5�Ú{zS�¥�êâ6

Ä, ��~�õU�¬�mêâÚõU�¬��m�

ÍÜ, ¦��;�ª�ÀJ�\�(¹Ú�B.

2.2 GAUDIµe¥�êâ��L§

^r3GAUDIµeþ��êâ�L§Ì�´�

�êâ©�Ú]�êâ���m�êâ=�L§. 3

êâ=�L§¥, =�ÑÖ(Conversion Service)Ú=

�ì(Converter)3=�L§¥´Ø�"��. ØÓ�

êâ�;a.éAØÓ�=�ÑÖ, 
�ØÓ�êâ

a.I�ØÓ�=�ì. �Ò´`, A½�;�ª�

©�Ö�êâ�I�N^;��=�ÑÖ, 
T=�

ÑÖ��Ï�I�?nõ«êâa.
KI+n�|

=�ì. ã2£ã
^r�¬Ö�êâ©��L§.

1) Äk, ¯~êâÑÖ�¬ (Event Data Service)

���¦�, Äk3]�¯~êâ�� (Transient

Event Data Store, TDS)¥|¢¤I��êâé�.

XJêâé��c�3u]�êâ��, K�£�,

§S(å.

2) XJ¤I�êâé�Ø�3u]�¯~ê

â��¥, êâÑÖ�¬Ò¬ò��4����Ñ

Ö(Persistency Service). 
��ÑÖKKI�â¤?

n��;a.ò?Ö���Ü·�=�ÑÖ. ��=

�ÑÖÑKI+n�X��=�ì, z«=�ìKI

A½�êâa.. Ïd=�ÑÖqò?Ö�â¤?n

�êâa.��;��=�ì.

3) �X=�ìl��êâ©�¥Ö�êâ�, M

ï¤�¦�êâé�, D��òTé��£�KI§

�=�ÑÖ.

4) =�ÑÖ2òTêâé�5þ�]�¯~ê

â��, �ªêâÑÖ�¬òêâé�����£�

kcJÑ�¦��{�¬.

ã 2 GAUDIµeel�;0�Ö�êâ&E�L§

�Ö�L§����;L§Xe:

1) 3¯~?n(å�êâÑÖ�¬H{]�

¯~êâ��, Â83^r$1��©�(Job Op-

tions)¥¤�¦�;�êâé�.

2) òÂ8��ù
êâé����D���Ñ

Ö, d��ÑÖ2J��KIT�;a.�=�Ñ

Ö, =�ÑÖ2òù
êâé���©���A�=

�ì.

3) =�ìKU�½��;�ªò����Aê

âé�?1�A��ª=�, ���\�;0�¥.

3 BES000�©êâ6ÄL§

3BES0 êâ?n^�XÚ¥, ��©êâk

'�^��Ì��)�©êâ+nXÚ(Raw Data

Management System), �AkÛ, ¯~­ï, l��

Ý, ±93�êâ¼�. Xã3¤«, �©êâ�6Ä

Ì��)±eü�L§:

1) �AkÛ^���)�TDS�©êâé�Ï

L�©êâ+nXÚµC�)�©êâi!6©�.

2) ­ï^��Ú�Ý^��ÏL�©êâ+n
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XÚl¢�êâi!6©�¥ò�©êâÖÑ, ¿±

êâé��/ª�3]�¯~êâ��¥?1Ö�.

ã 3 BES0 �©êâ6Ä«¿ã

lþ¡�L§, �±�Ù/wÑ�©êâ+nX

Ú3�©êâ6Ä¥­��^ÚÌ�?Ö.

4 �©êâ+nXÚ��OÚ¢y

�©êâ+nXÚ
[4]

�)�©êâi!6�ª�

+n, ]�êâ¥¥�©êâ|��ª�+n, ±9

�©êâ=�ÑÖ. §Ì�¢yü�õU: i!6©

��êâ�ª�]�¯~êâ��¥�êâ�ª�=

�±9]�¯~êâ��¥�êâ�ª�i!6©�

�êâ�ª�=�.

4.1 �©êâi!6���ª

i!6©���©êâ´U¯~^SSü�. ã

4´�����¯~, ��d¯~ÞÚ¯~êâ|¤.

¯~ÞP¹
¯~��, runÒ, ¯~Ò, ¯~a., &

ÿì¶, ±9P¹��f&ÿìêâ �� £/�

L. ¯~êâÜ©d��f&ÿì�êâÞÚêâÜ

©|¤. z�f&ÿì�êâÞ©�ü�i, 1��

i�c�Ü©Ú��Ü©©OP¹f&ÿìI£Úê

â��, 1��i^5I£Tf&ÿìêâ�G�.

ã 4 BES0 i!6êâ�ª«¿ã

4.2 ]�êâ��¥�©êâ|��ª

]�êâ���êâ|��ª´ä.�. z�

!:�±´êâé�,��±´�
�êâé��N

ì(ObjectVector〈ContainedObject〉). ÃØ´êâé

��´êâé��Nì, §�Ñ´���I£�. ^

r�±¦^aq�é8¹½©��Ü6/�5��ê

â, ~X, XJ��Ñã5¥Eventêâé�, K�±

^“/Event”5�é.

ã 5 �©êâ3TDS¥�|��ª

ã 5 � Ñ 
 � © ê â 3 ] � ê â � � ¥ � |

��ª, Ù¥Event, DigiÑ´lDataObjecta�)

��I£�êâé�, Eventêâé��¹k¯~

Ò, run Ò � á 5, 
 Digi ê â é � � ¹ k ' u �

©êâ�á5, Xêâ´Ä5g�AkÛ�)�.

MDCDigitCol ´ C k MDCDigit é � � N ì, § ½

Â�ObjectVector〈MDCDigit〉. MDCDigitalCon-

tained ObjectU«
5, z�MDCDigité�¹k�

�MDCÂ¥&E�)ü�/�&EÚTDC/ADC�.

Ù¦&ÿì�´æ^�Ó��{�;Â¥&E. �â

±þ�(��ª, ^r�¬�±é�B/|^Gaudi

µe�êâÑÖ��¤I��©êâ.

4.3 �©êâ=�L§�O

�
¢yþãü�êâ�ª�V�=�, �©ê

â=�L§��O�¦^
7«ÑÖ, �©êâ²{


4«ØÓ���ª. ù7«ÑÖ�): Ñ\ÑÖ, Ñ

ÑÑÖ, )�ÑÖ, µCÑÖ, ]�êâÑÖ, l�/

�I£=��3�/�I£ÑÖ±93�/�I£=

��l�/�I£ÑÖ. 4«���ª�): i!6©

��ª, ü�¯~i!6�ª, ��¯~���ª, ]

�êâ¥êâé��ª.

ã6w«
V�=�L§¥êâ6Ä±93��

ã��ÑÖ¤å���^. i!6©�êâ�]�ê

â��êâ=�L§�±©¤e¡4�fL§:

1) ¯~Ñ\L§ �©êâ��±i!6/ª

�;u©�¥, dÑ\ÑÖòêâ±¯~�ü ^S
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l©�Ö�S�¥. ù�S��i!6êâ´���

��¯~êâ;

ã 6 �©êâÑÖ¥V�êâ6ÄL§

2) ¯~)�L§ Ti!6êâÏL)�ÑÖ

�±é�B/¼��Ü©�êâ, X¯~Þ, f&ÿ

ìêâÜ©�, )�ÑÖUYrù
)m�êâ�g

W\��¯~��¥, �Be�g�ÅÖ�;

3) /�I£=�L§ �
¦�©êâ�±�

;�]�êâ¥�]�êâé�¥, ��¯~��

¥��©êâ�I��
7��=�ó�, =�ó

�Ì��)ü��¡: ÏL/�I£=�ÑÖò&

ÿìü�/�l3�/�I£=�¤l�/�I

£, ±9©l�Ø 3��i¥�&ÿìü�/�Ú

TDC/ADC&E;

4) �\]�êâ¥L§ ��ÏL]�êâ�

��êâÑÖò��¯~��¥�êâ�gD���

A�]�êâ��êâé�.

Ó�/, ]�êâ��êâ=�¤i!6©�k

aq�L§. �©êâÄk´±]�êâé��/ª

�3u]�êâ��¥, ÏL]�êâ��êâÑÖ

Ö���¯~��¥; �X²L�
�ª=�X/�

I£�=�, ±9U5½�ªØ êâ�; 2dµC

ÑÖµC¤ü�¯~i!6�ª; ��2dÑÑÑÖ

U¯~^S���½�i!6©�¥�.

4.4 �©êâ=�L§�¢y

4.4.1 µCÚ)�ÑÖ
[5]

¥a�OÚ¢y

�
¼��Ð�*Ð5Ú­^5, æ^¡�é�

g�
[6]

?1�OÚ¢y, �±��: (1) ¯~±9¯~

�Ü©êâ�?n�¬z. (2) �±·^uõ«êâ

��0�, X©�, S�. (3) éf&ÿìê8kéÐ

�� 5, =�±�B/O\½~�f&ÿì�ê8.

(4) �±�âI�(¹ÀJØÓ�S�©��ª.

ã7¤«´^UMLï��ó
[7]

L���Oaã,

�O
Fragment, Header, StorageÚAllocator4�Ì

�Äa5�¤��µCÚ)�L§. Ù¥FragmentÚ

Headera^5£ã�©êâ, Fragmenta½Â��Ä

�êâ?nü�, §��Tü�êâ����ª, ¿�

±ÕáòTü�êâUý½�ªÖÑÚ�\5½��

;�m. §kü�U«a: FullEventFragmentÚSub-

detectorFragment©OKI��¯~êâÚf&ÿ

ìêâ�?n. �A/, HeaderÄa�kFullEvent-

HeaderaÚSubdetectorHeaderü�U«a.

ã 7 µCÚ)�ÑÖ¥�Äa'Xã

StorageÚAllocatorÄa�
|±õ«�;Eâ

ÚS�©�Eâ
�O�. Storagea¢y3�;0

�þ�Ö�, §k3�U«aFileStorage, GzFileSto-

rageÚRawStorage, ©OJøé©�, Ø ©�Ú�

½êâ�À«�Ö�. AllocatoraKI$^ØÓ�S

�©�Eâ. �^��Jø
{üS�©�Ú¯�S

�©�ü«S�©�Eâ, Ù¥{üS�©�´�y

�§S��, ¯�S�©�ØU�y�§S�, �´

§�±��¯�©�S��m��J. ¯�S�©�

Ì�¢y�{´: Äk©��
���S��m, |

^æÒ5+n, ��é��¦©�S��, Ò��l

æÒ¥�Ñ�¬, Ø^�S�¬Øá�º�, 
´Ø

\æÒ��­#2|^. �kæÒ¥S�¬øAØv

�, â­#�¦XÚ©�S��m.

4.4.2 ÄuGaudiµe�êâ=�L§�a�OÚ

¢y

3Gaudiµee¢y]�êâ�;Ú��êâ

�;�m�=�, I�e�3 «a�Ü�: IConver-

sionSvc, IConverter, IOpaqueAdress. 3$1L§¥,

IConversionSvcé�KI����êâ=�L§�^

|?1, §+nX�X� IConverteré�±BéØÓ

�êâa.?1�ª?n. IConverteré�KKIä

N�êâ�ª=�ó�, ~Xl IopaqueAdressé�

¥¼�êâ&E5Mï¿W¿]�êâ��¥�A�

êâé�. IOpaqueAdress�´�¤êâ=�ÑÖ¥
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Ø�"��é�. §�±3��ÑÖ, =�ÑÖ, êâ

ÑÖ�mD4&E, §�SvcType¼ê�Ï��ÑÖ

(½¤��=�ÑÖ, clId¼ê�Ï=�ÑÖ(½�

cATÀJ�=�ì, ��±�Ï=�ì¼�v
&

E5Mï¤I�]�êâé�. Ïd3�©êâL§

¥¢y
�©êâ=�ÑÖ, 4�=�ì(Ì¤£¿ê

â=�ì, þUìêâ=�ì, �1Oêìêâ=�

ì, µOêìêâ=�ì), ±9�©êâ/�ÑÖ, §

��m���Xã8¤«.

ã 8 Gaudiµee¢yêâ=�L§¥�a��ã

5 o(

��©êâ+nXÚ®²Ä��¤, ¿éÙ�


�[�u�ÚÄ��ÿÁ. ÿÁ�SN�)µêâ�

�5, Ó^�CPU]
±9$1�Ý.

3êâ��5ÿÁ¥¤¦^�êâ5g�AkÛ

�[�)�. ÿÁÄ��{: (1) ¦^�©êâ=�

ÑÖ^��é]�êâ��¥�;��©êâ?1µ

C, )¤�©êâi!6©�; (2) T�©êâi!6

©�2ÏL�©êâ=�ÑÖ^��?1)�, )¤

]�¯~êâ����©êâé�; (3) ��d�{

�¬ÖÑ, �(1)¥�êâé��'�, �ä´Ä��.

���ÿÁ(J´c�ü@êâ����, ùy²


T�©êâ+nXÚ���5.

Ó^�CPU]
±9$1�Ý�ÿÁ·�Ì�

æ^'�{, =�{�¬�êâÑ\©Oæ^ASC/

�ª©���Ö\Ú�©êâ©��ª©�²L�©

êâ+nXÚ=��Ö\, ��'�§�é�c�{

�¬$1¤E¤�K�. ·�À^ÊÏ�PCÅ��

ÿÁÅì, Ì¤£¿¯�­ïXÚ��ÿÁ�{�¬.

ÿÁ(J´ü«ØÓ��{é§S$1�CPU]


�Ó^Ú$1�Ý�K���Ø�, ùL²
�©ê

â+nXÚ��15, §3±����l�êâ?n

L§òØ¬¤�´¶.
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Raw Data Management System on GAUDI Framework *

ZHANG Xiao-Mei1) MA Qiu-Mei WANG Zhe WANG Da-Yong YOU Zheng-Yun MAO Ze-Pu

DENG Zi-Yan QIU Jin-Fa LIU Huai-Min LI Wei-Dong ZHANG Xue-Yao MAO Ya-Jun

YUAN Ye HUANG Xing-Tao JIANG Lin-Li ZANG Shi-Lei
(Institute of High Energy Physics, CAS, Beijing 100049, China)

Abstract The article describes the software package as a raw data management system which is mainly designed to

convert persistent data in the form of a packed raw event byte stream into a form suitable for storage in the Transient

Data Store of GAUDI. All its design and realizations are based on the GAUDI framework with Object-Oriented Design

Patterns in C++, so the raw data management system is feasible and extensible.

Key words GAUDI, raw data, object oriented, BES0data analysis
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