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2EMHFW�'DWDEDVHV�DV2EMHFW�'DWDEDVHV�DV
'DWD�6WRUHV�IRU�+(3'DWD�6WRUHV�IRU�+(3

'LUN�'�OOPDQQ'LUN�'�OOPDQQ
&(51��,7�$6'�	�5'��&(51��,7�$6'�	�5'��

Dirk.Duellmann@cern.Dirk.Duellmann@cern.chch

7KH�5'���3URMHFW7KH�5'���3URMHFW

■■ 6WDUWHG�LQ������WR�ILQG�VROXWLRQV�WR�SUREOHPV�RI6WDUWHG�LQ������WR�ILQG�VROXWLRQV�WR�SUREOHPV�RI
/+&�GDWD�PDQDJHPHQW/+&�GDWD�PDQDJHPHQW
±± (QRUPRXV�GDWD�YROXPHV�	�UDWHV��SURMHFW�OLIHWLPH(QRUPRXV�GDWD�YROXPHV�	�UDWHV��SURMHFW�OLIHWLPH

■■ 3URSRVHG�VROXWLRQV�EHLQJ�DGRSWHG�E\�3URSRVHG�VROXWLRQV�EHLQJ�DGRSWHG�E\�FXUUHQWFXUUHQW
H[SHULPHQWVH[SHULPHQWV
±± 2EMHFWLYLW\�2EMHFWLYLW\�'%'%��	�+366	�+366

■■ ,Q�������VHYHUDO�H[SHULPHQWV�ZLOO�VWDUW�VWRULQJ,Q�������VHYHUDO�H[SHULPHQWV�ZLOO�VWDUW�VWRULQJ
a�������7%�\HDU�DW�a�������7%�\HDU�DW�XSWR�XSWR���0%�VHFRQG��0%�VHFRQG

■■ 6LPLODU�SUREOHP�WR�/+&��EXW�6LPLODU�SUREOHP�WR�/+&��EXW�WRGD\�WRGD\�

+LJK�(QHUJ\�3K\VLFV+LJK�(QHUJ\�3K\VLFV

■■ 6WXG\�RI�6WXG\�RI�IXQGDPHQWDO�FRQVWLWXHQWVIXQGDPHQWDO�FRQVWLWXHQWV�RI�PDWWHU�RI�PDWWHU
DQG�DQG�IRUFHVIRUFHV�EHWZHHQ�WKHP�EHWZHHQ�WKHP

■■ TXDUNV��HOHFWURQV��QHXWULQRV��SKRWRQ��=TXDUNV��HOHFWURQV��QHXWULQRV��SKRWRQ��=����:��:����HWF���HWF�

±± +LJKHU�DQG�KLJKHU�HQHUJLHV�DUH�UHTXLUHG�WR�GHOYH+LJKHU�DQG�KLJKHU�HQHUJLHV�DUH�UHTXLUHG�WR�GHOYH
GHHSHU�DQG�GHHSHU�LQWR�PDWWHUGHHSHU�DQG�GHHSHU�LQWR�PDWWHU

■■ L�H��ODUJHU��PRUH�SRZHUIXO��PRUH�H[SHQVLYHL�H��ODUJHU��PRUH�SRZHUIXO��PRUH�H[SHQVLYH
±± 1R�ORQJHU�DIIRUGDEOH�E\�LQGLYLGXDO�FRXQWULHV1R�ORQJHU�DIIRUGDEOH�E\�LQGLYLGXDO�FRXQWULHV

&(51&(51

■■ &RQVHLO�(XURSHHQ&RQVHLO�(XURSHHQ�SRXU�OD�SRXU�OD�5HFKHUFKH�1XFOHDLUH�5HFKHUFKH�1XFOHDLUH

■■ (VWDEOLVKHG�LQ�����(VWDEOLVKHG�LQ�����

■■ ³³NLFNVWDUWNLFNVWDUW´́�UHVHDUFK�LQ�(XURSH�UHVHDUFK�LQ�(XURSH

■■ &XUUHQWO\�IXQGHG�E\����(XURSHDQ�&RXQWULHV&XUUHQWO\�IXQGHG�E\����(XURSHDQ�&RXQWULHV

■■ 1H[W�PDLQ�UHVHDUFK�SURJUDP�1H[W�PDLQ�UHVHDUFK�SURJUDP�

//DUJH�DUJH�++DGURQDGURQ��&&ROOLGHUROOLGHU

■■ 6WDUWXS��6WDUWXS������������GDWD�WDNLQJ���GDWD�WDNLQJ�a��a���\HDUV�\HDUV



��

/(3�&KDUDFWHULVWLFV/(3�&KDUDFWHULVWLFV

■■ &LUFXPIHUHQFH�RI�WKH�DFFHOHUDWRU�&LUFXPIHUHQFH�RI�WKH�DFFHOHUDWRU� �������NP�������NP
■■ 'HSWK�RI�WKH�WXQQHO�KRXVLQJ�/(3�'HSWK�RI�WKH�WXQQHO�KRXVLQJ�/(3� ����WR������P����WR������P
■■ $OLJQPHQW�DFFXUDF\���������$OLJQPHQW�DFFXUDF\��������� ����PP����PP
■■ 6SHHG�RI�H�6SHHG�RI�H�����H�H��������� ������NP�K�EHORZ�OLJKW�VSHHG������NP�K�EHORZ�OLJKW�VSHHG

±± RYHU�������F\FOHV���VHFRQGRYHU�������F\FOHV���VHFRQG
■■ /(3�FDQ�GHWHFW�/(3�FDQ�GHWHFW�

±± WKH�RUELW�RI�WKH�PRRQ�WKH�RUELW�RI�WKH�PRRQ�
±± KHDY\�UDLQIDOO�KHDY\�UDLQIDOO�
±± FKDQJLQJ�ZDWHU�OHYHOV�LQ�/DNH�*HQHYD�FKDQJLQJ�ZDWHU�OHYHOV�LQ�/DNH�*HQHYD�
±± WKH�*HQHYD�3DULV�7*9�WKH�*HQHYD�3DULV�7*9�

■■ /+&�ZLOO�FROOLGH�SURWRQV�LQ�WKH�VDPH�WXQQHO/+&�ZLOO�FROOLGH�SURWRQV�LQ�WKH�VDPH�WXQQHO

LEP/LHC

Switzerland

France

SPS

$/,&($/,&(

■■ +HDY\�LRQ�H[SHULPHQW�DW+HDY\�LRQ�H[SHULPHQW�DW
/+&/+&

■■ 6WXG\LQJ�XOWUD�UHODWLYLVWLF6WXG\LQJ�XOWUD�UHODWLYLVWLF
QXFOHDU�FROOLVLRQVQXFOHDU�FROOLVLRQV

■■ 5HODWLYHO\�VKRUW�UXQQLQJ5HODWLYHO\�VKRUW�UXQQLQJ
SHULRGSHULRG
±± RQOLQH���PRQWK�\HDURQOLQH���PRQWK�\HDU
±± ��3%�PRQWK��3%�PRQWK

■■ ([WUHPHO\�KLJK�GDWD�UDWHV([WUHPHO\�KLJK�GDWD�UDWHV
±± ���*%�V���*%�V

$7/$6$7/$6

■■ *HQHUDO�SXUSRVH�/+&*HQHUDO�SXUSRVH�/+&
H[SHULPHQWH[SHULPHQW

■■ +LJK�'DWD�UDWHV�+LJK�'DWD�UDWHV�
±± ���0%�VHFRQG���0%�VHFRQG

■■ +LJK�'DWD�YROXPH+LJK�'DWD�YROXPH
±± �3%�\HDU�3%�\HDU

■■ 7HVW�EHDP�SURMHFWV�XVLQJ7HVW�EHDP�SURMHFWV�XVLQJ
2EMHFWLYLW\�'%�LQ�SUHSDUDWLRQ�2EMHFWLYLW\�'%�LQ�SUHSDUDWLRQ�
±± &DOLEUDWLRQ�GDWDEDVH&DOLEUDWLRQ�GDWDEDVH
±± ([SHFW����*%�UDZ�DQG([SHFW����*%�UDZ�DQG

DQDO\VLV�GDWDDQDO\VLV�GDWD

&06&06

■■ *HQHUDO�SXUSRVH�/+&*HQHUDO�SXUSRVH�/+&
H[SHULPHQWH[SHULPHQW

■■ 'DWD�UDWHV�RI����0%�VHFRQG'DWD�UDWHV�RI����0%�VHFRQG
■■ 'DWD�YROXPH�RI��3%�\HDU'DWD�YROXPH�RI��3%�\HDU

■■ 7ZR�WHVW�EHDPV�SURMHFWV7ZR�WHVW�EHDPV�SURMHFWV
EDVHG�RQ�2EMHFWLYLW\EDVHG�RQ�2EMHFWLYLW\
VXFFHVVIXOO\�FRPSOHWHG�VXFFHVVIXOO\�FRPSOHWHG�

■■ 'DWDEDVH�XVHG�LQ�WKH'DWDEDVH�XVHG�LQ�WKH
FRPSOHWH�FKDLQ�FRPSOHWH�FKDLQ�
7HVW�EHDP�'$4��5H�7HVW�EHDP�'$4��5H�
FRQVWUXFWLRQ�DQG�$QDO\VLVFRQVWUXFWLRQ�DQG�$QDO\VLV



��

/+&E/+&E

■■ 'HGLFDWHG�H[SHULPHQW'HGLFDWHG�H[SHULPHQW
ORRNLQJ�IRU�&3�ORRNLQJ�IRU�&3�
YLRODWLRQ�LQ�WKH�%�YLRODWLRQ�LQ�WKH�%�
PHVRQ�V\VWHP�PHVRQ�V\VWHP�

■■ /RZHU�GDWD�UDWHV/RZHU�GDWD�UDWHV
WKDQ�RWKHU�/+&WKDQ�RWKHU�/+&
H[SHULPHQWV�H[SHULPHQWV�

■■ 7RWDO�GDWD�YROXPH7RWDO�GDWD�YROXPH
DURXQG����7%�\HDU�DURXQG����7%�\HDU�

7KH�/DUJH�7KH�/DUJH�+DGURQ�&ROOLGHU+DGURQ�&ROOLGHU

■■ &XUUHQWO\�XQGHU�FRQVWUXFWLRQ��GDWD�a����&XUUHQWO\�XQGHU�FRQVWUXFWLRQ��GDWD�a����
■■ ��ODUJH�³H[SHULPHQWV´��UXQ�IRU�a���\HDUV��ODUJH�³H[SHULPHQWV´��UXQ�IRU�a���\HDUV

±± a�����SHRSOH��a����LQVWLWXWHV��a���FRXQWULHVa�����SHRSOH��a����LQVWLWXWHV��a���FRXQWULHV

Time interval ATLAS/CMS ALICE

1 second 100 MB 1.6 GB

1 minute 6 GB 100 GB

1 hour 360 GB 6 TB

1 day 8.6 TB 140 TB

1 week 60 TB 1 PB

1 month 260 TB

1 year (100 days) 1 PB

Total LHC (20 yrs) 100 PB

+(3�'DWD�0RGHOV+(3�'DWD�0RGHOV

■■ +(3�GDWD�PRGHOV�DUH�FRPSOH[�+(3�GDWD�PRGHOV�DUH�FRPSOH[�
±± 7\SLFDOO\�KXQGUHGV�RI�VWUXFWXUH7\SLFDOO\�KXQGUHGV�RI�VWUXFWXUH
W\SHV��FODVVHV�W\SHV��FODVVHV�

±± 0DQ\�UHODWLRQV�EHWZHHQ�WKHP0DQ\�UHODWLRQV�EHWZHHQ�WKHP
±± 'LIIHUHQW�DFFHVV�SDWWHUQV'LIIHUHQW�DFFHVV�SDWWHUQV

■■ /+&�H[SHULPHQWV�UHO\�RQ/+&�H[SHULPHQWV�UHO\�RQ
22�WHFKQRORJ\22�WHFKQRORJ\
±± 22�DSSOLFDWLRQV�GHDO�ZLWK22�DSSOLFDWLRQV�GHDO�ZLWK
QHWZRUNVQHWZRUNV�RI�REMHFWV�RI�REMHFWV

±± 3RLQWHUV��RU�UHIHUHQFHV��DUH3RLQWHUV��RU�UHIHUHQFHV��DUH
XVHG�WR�GHVFULEH�UHODWLRQVXVHG�WR�GHVFULEH�UHODWLRQV

(YHQW(YHQW

7UDFN/LVW7UDFN/LVW

7UDFNHU7UDFNHU &DORU&DORU��

7UDFN7UDFN
7UDFN7UDFN7UDFN7UDFN

7UDFN7UDFN
7UDFN7UDFN

+LW/LVW+LW/LVW

+LW+LW+LW+LW+LW+LW+LW+LW+LW+LW

'DWD�0DQDJHPHQW�DW�/+&'DWD�0DQDJHPHQW�DW�/+&

■■ /+&�H[SHULPHQWV�ZLOO�VWRUH�KXJH�GDWD�DPRXQWV/+&�H[SHULPHQWV�ZLOO�VWRUH�KXJH�GDWD�DPRXQWV
±± ��3%�RI�GDWD�SHU�H[SHULPHQW�DQG�\HDU��3%�RI�GDWD�SHU�H[SHULPHQW�DQG�\HDU
±± ����3%�RYHU�WKH�ZKROH�OLIHWLPH����3%�RYHU�WKH�ZKROH�OLIHWLPH

■■ 'LVWULEXWHG��KHWHURJHQHRXV�HQYLURQPHQW'LVWULEXWHG��KHWHURJHQHRXV�HQYLURQPHQW
±± 6RPH�����LQVWLWXWHV�GLVWULEXWHG�ZRUOG�ZLGH6RPH�����LQVWLWXWHV�GLVWULEXWHG�ZRUOG�ZLGH
±± �1HDUO\��DQ\�DYDLODEOH�KDUGZDUH�SODWIRUP�1HDUO\��DQ\�DYDLODEOH�KDUGZDUH�SODWIRUP
±± 'DWD�DW�UHJLRQDO�FHQWHUV"'DWD�DW�UHJLRQDO�FHQWHUV"

■■ ([LVWLQJ�VROXWLRQV�GR�QRW�VFDOH([LVWLQJ�VROXWLRQV�GR�QRW�VFDOH
±± 6ROXWLRQ�VXJJHVWHG�E\�5'���6ROXWLRQ�VXJJHVWHG�E\�5'���
2'%06�FRXSOHG�WR�D�0DVV�6WRUDJH�6\VWHP2'%06�FRXSOHG�WR�D�0DVV�6WRUDJH�6\VWHP

■■ H�J��2EMHFWLYLW\�'%�FRXSOHG�WR�+366H�J��2EMHFWLYLW\�'%�FRXSOHG�WR�+366

)HDWXUHV�RI�+(3�'DWD)HDWXUHV�RI�+(3�'DWD

JJ'DWD�LV�HVVHQWLDOO\�UHDG�RQO\'DWD�LV�HVVHQWLDOO\�UHDG�RQO\
JJ6PDOO�QXPEHU�RI�FRQFXUUHQW�XVHUV��������6PDOO�QXPEHU�RI�FRQFXUUHQW�XVHUV��������
JJ9HU\�ORZ�WUDQVDFWLRQ�UDWH9HU\�ORZ�WUDQVDFWLRQ�UDWH
JJ&DQ�DFFHSW�GDWD�ORVV���&DQ�DFFHSW�GDWD�ORVV���

MM'DWD�YROXPHV�DQG�UDWHV��XS�WR����3%�����*%�V�'DWD�YROXPHV�DQG�UDWHV��XS�WR����3%�����*%�V�
MM)XOO\�GLVWULEXWHG)XOO\�GLVWULEXWHG
MM3URMHFW�/LIHWLPH��a���\HDUV�3URMHFW�/LIHWLPH��a���\HDUV�

3K\VLFV�'DWD�3URFHVVLQJ�7DVNV3K\VLFV�'DWD�3URFHVVLQJ�7DVNV

■■ 5HFRQVWUXFWLRQ�5HFRQVWUXFWLRQ�
±± VXSSRUW�PXOWLSOH�ZULWHUV��VXSSRUW�PXOWLSOH�ZULWHUV�����������������ILOWHU�IDUP��ILOWHU�IDUP�FSX¶VFSX¶V��
±± VXSSRUW�DJJUHJDWH�GDWD�UDWHV�VXIILFLHQW�WR�NHHS�XS�ZLWK�DFTXLVLWLRQVXSSRUW�DJJUHJDWH�GDWD�UDWHV�VXIILFLHQW�WR�NHHS�XS�ZLWK�DFTXLVLWLRQ
±± ���0%�V���0%�V�IRU�$7/$6�&06���IRU�$7/$6�&06�����*%�V���*%�V�IRU�$/,&(�IRU�$/,&(

■■ $QDO\VLV�$QDO\VLV�
±± VXSSRUW�PXOWLSOH�UHDGHUV��aVXSSRUW�PXOWLSOH�UHDGHUV��a�������³HIIHFWLYH´�XVHUV��³HIIHFWLYH´�XVHUV�
±± GDWD�YROXPHV�DQG�UDWHV�KDUG�WR�SUHGLFW�DW�WKLV�WLPHGDWD�YROXPHV�DQG�UDWHV�KDUG�WR�SUHGLFW�DW�WKLV�WLPH
±± DVVXPH�DJJUHJDWH�GDWD�UDWHV�DVVXPH�DJJUHJDWH�GDWD�UDWHV�≤≤�UHFRQVWUXFWLRQ�UHFRQVWUXFWLRQ

■■ 6LPXODWLRQ�6LPXODWLRQ�
±± 9HU\�&38�LQWHQVLYH�SURFHVV9HU\�&38�LQWHQVLYH�SURFHVV
±± 1R�³VSHFLDÓ �UHTXLUHPHQWV1R�³VSHFLDÓ �UHTXLUHPHQWV
±± 6XIILFLHQW�WR�VDWLVI\�UHTXLUHPHQWV�RI�UHFRQVWUXFWLRQ�DQG�DQDO\VLV6XIILFLHQW�WR�VDWLVI\�UHTXLUHPHQWV�RI�UHFRQVWUXFWLRQ�DQG�DQDO\VLV
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5HFRQVWUXFWLRQ5HFRQVWUXFWLRQ

■■ 'XULQJ�SDVW���\HDUV��1$���KDYH�SHUIRUPHG�VHYHUDO'XULQJ�SDVW���\HDUV��1$���KDYH�SHUIRUPHG�VHYHUDO
SURGXFWLRQSURGXFWLRQ�UHFRQVWUXFWLRQ�UXQV�XVLQJ�2EMHFWLYLW\��UHFRQVWUXFWLRQ�UXQV�XVLQJ�2EMHFWLYLW\�'%'%
±± LQLWLDOO\�RQ�WKH�LQLWLDOO\�RQ�WKH�0HLNR0HLNR�&6�����&6����+\SHU6SDUF+\SHU6SDUF�603��603�
±± SRUWHG�WR�17��ZULWLQJ�ZLWK���0%�VHFSRUWHG�WR�17��ZULWLQJ�ZLWK���0%�VHF

■■ 1HZ�1HZ�SURGXFWLRQSURGXFWLRQ�VFKHGXOH�QRZ�VFKHGXOH�QRZ
±± UHSURFHVVLQJ�RI�H[LVWLQJ�GDWDUHSURFHVVLQJ�RI�H[LVWLQJ�GDWD
±± '$4�WHVWV�ZLWK�QHZ�73&�DQG���0%�VHF�5DWH'$4�WHVWV�ZLWK�QHZ�73&�DQG���0%�VHF�5DWH

■■ 3URGXFWLRQ3URGXFWLRQ�GHPRQVWUDWLRQ�RI�SDUDOOHO�ZULWLQJ�LQWR�2'%06�GHPRQVWUDWLRQ�RI�SDUDOOHO�ZULWLQJ�LQWR�2'%06
■■ 3URGXFWLRQ3URGXFWLRQ�GHPRQVWUDWLRQV�DOVR�PDGH�LQ�&06�7HVW�%HDPV�GHPRQVWUDWLRQV�DOVR�PDGH�LQ�&06�7HVW�%HDPV
■■ 'DWD�9ROXPHV�LQ�'DWD�9ROXPHV�LQ�������*%������*%�UDQJH�UDQJH

7KH�5'���&ROODERUDWLRQ7KH�5'���&ROODERUDWLRQ

■■ $1/��'��$1/��'��0DORQ0DORQ
■■ %1/��0��%1/��0��3XUVFKNH3XUVFKNH
■■ &DOWHFK��-��&DOWHFK��-��%XQQ%XQQ��+��1HZPDQ��5��:LONLQVRQ��+��1HZPDQ��5��:LONLQVRQ
■■ '(6<��0��'(6<��0��*DVWKXEHU*DVWKXEHU
■■ 8�8��+HLGHOEHUJ�+HLGHOEHUJ��$��3IHLIIHU��$��3IHLIIHU
■■ /%1/��'��/%1/��'��4XDUULH4XDUULH
■■ .(.��<��0RULWD.(.��<��0RULWD
■■ .UDNRZ��6��.UDNRZ��6��-DJLHOVNL-DJLHOVNL
■■ 0,7��$��0,7��$��.OLPHQWRY.OLPHQWRY
■■ 2UVD\2UVD\��&����&��$UQDXOW$UQDXOW��$����$��6FKDIIHU6FKDIIHU
■■ 6/$&��-��6/$&��-��%HFOD%HFOD��*��&RVPR��*��&RVPR
■■ 7$7$��6�7$7$��6��%DQHUMHH�%DQHUMHH
■■ 7XIWV��6��7XIWV��6��5ROOL5ROOL��.����.��6OLZD6OLZD
■■ (7+=��$��(7+=��$��+DVDQ+DVDQ
■■ 8��9HQLFH��(��8��9HQLFH��(��&DUJQHO&DUJQHO

■■ &(51�&(51�
(��(��$UGHULX$UGHULX��5LEHUD5LEHUD
3��3��%LQNR%LQNR
-��-��&RQGH&RQGH
'��'��'�OOPDQQ'�OOPDQQ
%��%��)HUUHUR)HUUHUR��0HUOLQR0HUOLQR
*��*��)ROJHU)ROJHU
.��.��+ROWPDQ+ROWPDQ
9��9��,QQRFHQWH,QQRFHQWH
5��5��.QDS.QDS
0��0��1RZDN1RZDN
-��-��6KLHUV6KLHUV
/��/��6LOYHVWULV6LOYHVWULV
/��/��7XXUD7XXUD
,��,��:LOOHUV:LOOHUV

3URMHFW�6WDJHV3URMHFW�6WDJHV

èè 'HYHORS�FRPSOHWH�OLVW�RI�UHTXLUHPHQWV��HYDOXDWH�H[LVWLQJ'HYHORS�FRPSOHWH�OLVW�RI�UHTXLUHPHQWV��HYDOXDWH�H[LVWLQJ
SDFNDJHV��OLPLWHG�SURWRW\SLQJ��a��PRQWKV�SDFNDJHV��OLPLWHG�SURWRW\SLQJ��a��PRQWKV�
±± 0DUFK���1RYHPEHU�����0DUFK���1RYHPEHU�����
±± ,QWHULP�5HYLHZ�1RYHPEHU�����,QWHULP�5HYLHZ�1RYHPEHU�����

�� 'HWDLOHG�SURWRW\SLQJ�DQG�HYDOXDWLRQ��SURWRW\SH�DSSOLFDWLRQV�'HWDLOHG�SURWRW\SLQJ�DQG�HYDOXDWLRQ��SURWRW\SH�DSSOLFDWLRQV�
FRPSDULVRQV�ZLWK�HVWDEOLVKHG�PHWULFV�HWF�FRPSDULVRQV�ZLWK�HVWDEOLVKHG�PHWULFV�HWF�
±± 1RYHPEHU��������$SULO�����1RYHPEHU��������$SULO�����
±± 5HYLHZV�LQ�6SULQJ������������	�����5HYLHZV�LQ�6SULQJ������������	�����

�� ,PSOHPHQWDWLRQ�SKDVH,PSOHPHQWDWLRQ�SKDVH
±± 0D\������0D\������
±± 3URGXFWLRQ�6HUYLFHV��2XWVWDQGLQJ�5	'�,VVXHV3URGXFWLRQ�6HUYLFHV��2XWVWDQGLQJ�5	'�,VVXHV

:K\�DQ�2'%06":K\�DQ�2'%06"

■■ .H\�UHTXLUHPHQWV�FRXOG�QRW�EH�PHW�E\�ODQJXDJH.H\�UHTXLUHPHQWV�FRXOG�QRW�EH�PHW�E\�ODQJXDJH
H[WHQVLRQV��OLJKW�ZHLJKW�REMHFW�PDQDJHUVH[WHQVLRQV��OLJKW�ZHLJKW�REMHFW�PDQDJHUV

■■ 6WURQJ�UHTXLUHPHQW�IRU�FRQVLVWHQW�LQWHUIDFH6WURQJ�UHTXLUHPHQW�IRU�FRQVLVWHQW�LQWHUIDFH
±± ³7KH�2'0*�ODQJXDJH�ELQGLQJV�DUH�EDVHG�RQ�RQH�IXQGDPHQWDO³7KH�2'0*�ODQJXDJH�ELQGLQJV�DUH�EDVHG�RQ�RQH�IXQGDPHQWDO

SULQFLSOH��WKH�SURJUDPPHU�VKRXOG�SHUFHLYH�WKH�ELQGLQJ�DV�DSULQFLSOH��WKH�SURJUDPPHU�VKRXOG�SHUFHLYH�WKH�ELQGLQJ�DV�D
VLQJOH�ODQJXDJH�IRU�H[SUHVVLQJ�ERWK�GDWDEDVH�DQG�SURJUDPPLQJVLQJOH�ODQJXDJH�IRU�H[SUHVVLQJ�ERWK�GDWDEDVH�DQG�SURJUDPPLQJ
RSHUDWLRQV��QRW�WZR�VHSDUDWH�ODQJXDJHV�ZLWK�DUELWUDU\RSHUDWLRQV��QRW�WZR�VHSDUDWH�ODQJXDJHV�ZLWK�DUELWUDU\
ERXQGDULHV�EHWZHHQ�WKHP�´ERXQGDULHV�EHWZHHQ�WKHP�´

JJ 8VH�RI�DQ�2EMHFWLYLW\�8VH�RI�DQ�2EMHFWLYLW\�'%�'%�IHGHUDWLRQ�PHW�RXU�PDLQIHGHUDWLRQ�PHW�RXU�PDLQ
UHTXLUHPHQWVUHTXLUHPHQWV
±± (QKDQFHPHQWV�UHTXLUHG�EXW��DSSDUHQWO\��VXIILFLHQW�IOH[LELOLW\�LQ(QKDQFHPHQWV�UHTXLUHG�EXW��DSSDUHQWO\��VXIILFLHQW�IOH[LELOLW\�LQ

DUFKLWHFWXUH�WR�DFFRPPRGDWH�WKHVHDUFKLWHFWXUH�WR�DFFRPPRGDWH�WKHVH

2EMHFW�3HUVLVWHQF\2EMHFW�3HUVLVWHQF\

■■ 3HUVLVWHQF\3HUVLVWHQF\
±± 2EMHFWV�UHWDLQ�WKHLU�VWDWH�EHWZHHQ�WZR�SURJUDP2EMHFWV�UHWDLQ�WKHLU�VWDWH�EHWZHHQ�WZR�SURJUDP
FRQWH[WVFRQWH[WV

■■ 6WRUDJH�HQWLW\�LV�D�FRPSOHWH�REMHFW6WRUDJH�HQWLW\�LV�D�FRPSOHWH�REMHFW
±± 6WDWH�RI�DOO�GDWD�PHPEHUV6WDWH�RI�DOO�GDWD�PHPEHUV
±± 2EMHFW�FODVV2EMHFW�FODVV

■■ 22�/DQJXDJH�6XSSRUW22�/DQJXDJH�6XSSRUW
±± $EVWUDFWLRQ$EVWUDFWLRQ
±± ,QKHULWDQFH,QKHULWDQFH
±± 3RO\PRUSKLVP3RO\PRUSKLVP
±± 3DUDPHWHULVHG�7\SHV��7HPSODWHV�3DUDPHWHULVHG�7\SHV��7HPSODWHV�

22�/DQJXDJH�%LQGLQJ22�/DQJXDJH�%LQGLQJ

■■ 8VHU�KDV�WR�GHDO�ZLWK�FRS\LQJ�EHWZHHQ�SURJUDP8VHU�KDV�WR�GHDO�ZLWK�FRS\LQJ�EHWZHHQ�SURJUDP
DQG�,�2�UHSUHVHQWDWLRQV�RI�WKH�VDPH�GDWDDQG�,�2�UHSUHVHQWDWLRQV�RI�WKH�VDPH�GDWD
±± 8VHU�KDV�WR�WUDYHUVH�WKH�LQ�PHPRU\�VWUXFWXUH8VHU�KDV�WR�WUDYHUVH�WKH�LQ�PHPRU\�VWUXFWXUH
±± 8VHU�KDV�WR�ZULWH�DQG�PDLQWDLQ�VSHFLDOLVHG�FRGH�IRU8VHU�KDV�WR�ZULWH�DQG�PDLQWDLQ�VSHFLDOLVHG�FRGH�IRU
,�2�RI�HDFK�QHZ�FODVV�VWUXFWXUH�W\SH,�2�RI�HDFK�QHZ�FODVV�VWUXFWXUH�W\SH

■■ 7LJKW�/DQJXDJH�%LQGLQJ7LJKW�/DQJXDJH�%LQGLQJ
±± 2'%06�DOORZ�WR�2'%06�DOORZ�WR�XVH�SHUVLVWHQW�REMHFWV�GLUHFWO\�DVXVH�SHUVLVWHQW�REMHFWV�GLUHFWO\�DV
YDULDEOHVYDULDEOHV�RI�WKH�22�ODQJXDJH�RI�WKH�22�ODQJXDJH

±± &����-DYD�DQG�6PDOOWDON��KHWHURJHQHLW\�&����-DYD�DQG�6PDOOWDON��KHWHURJHQHLW\�

■■ ,�2�RQ�GHPDQG,�2�RQ�GHPDQG
±± 1R�H[SOLFLW�VWRUH�	�UHWULHYH�FDOOV1R�H[SOLFLW�VWRUH�	�UHWULHYH�FDOOV



��

$�&RGH�([DPSOH$�&RGH�([DPSOH

Collection<Event> events;           // an event collection
Collection<Event>::iterator evt;  // a collection iterator

// loop over all events in the input collection

for(evt = events.begin();  evt != events.end(); evt++)
{
// access the first track in the tracklist
d_Ref<Track> aTrack;

     aTrack  = evt->tracker->trackList[0];

// print the charge of all its hits
for (int i = 0; i < aTrack->hits.size(); i++)

cout  << aTrack->hits[i]->charge

                        << endl;
}

(YHQW(YHQW

7UDFN/LVW7UDFN/LVW

7UDFNHU7UDFNHU &DORU&DORU��

7UDFN7UDFN
7UDFN7UDFN7UDFN7UDFN

7UDFN7UDFN
7UDFN7UDFN

+LW/LVW+LW/LVW

+LW+LW+LW+LW+LW+LW+LW+LW+LW+LW

&RQFXUUHQW�$FFHVV&RQFXUUHQW�$FFHVV

■■ 6XSSRUW�IRU�PXOWLSOH�FRQFXUUHQW�ZULWHUV6XSSRUW�IRU�PXOWLSOH�FRQFXUUHQW�ZULWHUV
±± H�J��0XOWLSOH�SDUDOOHO�GDWD�VWUHDPVH�J��0XOWLSOH�SDUDOOHO�GDWD�VWUHDPV
±± H�J��)LOWHU�RU�UHFRQVWUXFWLRQ�IDUPVH�J��)LOWHU�RU�UHFRQVWUXFWLRQ�IDUPV
±± H�J��'LVWULEXWHG�VLPXODWLRQH�J��'LVWULEXWHG�VLPXODWLRQ

■■ 'DWD�FKDQJHV�DUH�SDUW�RI�D�7UDQVDFWLRQ'DWD�FKDQJHV�DUH�SDUW�RI�D�7UDQVDFWLRQ
±± $&,'��$WRPLF��&RQVLVWHQW��,VRODWHG��'XUDEOH$&,'��$WRPLF��&RQVLVWHQW��,VRODWHG��'XUDEOH

■■ $FFHVV�LV�FR�RUGLQDWHG�E\�D�ORFN�VHUYHU$FFHVV�LV�FR�RUGLQDWHG�E\�D�ORFN�VHUYHU
±± 052:��0XOWLSOH�5HDGHU��2QH�:ULWHU�SHU�FRQWDLQHU052:��0XOWLSOH�5HDGHU��2QH�:ULWHU�SHU�FRQWDLQHU
�2EMHFWLYLW\�'%��2EMHFWLYLW\�'%�

2EMHFWLYLW\�'%�$UFKLWHFWXUH2EMHFWLYLW\�'%�$UFKLWHFWXUH

■■ $UFKLWHFWXUDO�/LPLWDWLRQV��2,'�VL]H���E\WHV$UFKLWHFWXUDO�/LPLWDWLRQV��2,'�VL]H���E\WHV
■■ ��.�GDWDEDVHV��.�GDWDEDVHV
■■ ��.�FRQWDLQHUV�SHU�GDWDEDVH��.�FRQWDLQHUV�SHU�GDWDEDVH
■■ ��.�ORJLFDO�SDJHV�SHU�FRQWDLQHU��.�ORJLFDO�SDJHV�SHU�FRQWDLQHU

±± �*%�FRQWDLQHUV�IRU���N%�SDJH�VL]H�*%�FRQWDLQHUV�IRU���N%�SDJH�VL]H
±± ���*%�FRQWDLQHUV�IRU��N%�SDJH�VL]H���*%�FRQWDLQHUV�IRU��N%�SDJH�VL]H

■■ ��.�REMHFW�VORWV�SHU�SDJH��.�REMHFW�VORWV�SHU�SDJH
■■ 7KHRUHWLFDO�OLPLW��������3%7KHRUHWLFDO�OLPLW��������3%

±± DVVXPLQJ�GDWDEDVH�ILOHV�RI����7%DVVXPLQJ�GDWDEDVH�ILOHV�RI����7%

■■ 5'���PRGHO�DVVXPHV����3%5'���PRGHO�DVVXPHV����3%
±± DVVXPLQJ�GDWDEDVH�ILOHV�RI����*%DVVXPLQJ�GDWDEDVH�ILOHV�RI����*%
±± H[WHQVLRQ�RU�UH�PDSSLQJ�RI�2,'�KDYHH[WHQVLRQ�RU�UH�PDSSLQJ�RI�2,'�KDYH

EHHQ�UHTXHVWHGEHHQ�UHTXHVWHG

)HGHUDWLRQ)HGHUDWLRQ

'DWDEDVH'DWDEDVH

&RQWDLQHU&RQWDLQHU

3DJH3DJH

2EMHFW2EMHFW

6FDODELOLW\�7HVWV6FDODELOLW\�7HVWV

■■ &UHDWHG�IHGHUDWLRQV�RI�&UHDWHG�IHGHUDWLRQV�RI��7%�7%
±± OLPLWHG�E\�DYDLODEOH�GLVN�VSDFH������OLPLWHG�E\�DYDLODEOH�GLVN�VSDFH������
±± $��7%�IHGHUDWLRQ�UHTXLUHV�RQO\�$��7%�IHGHUDWLRQ�UHTXLUHV�RQO\�������'%V'%V�RI��RI���*%��*%�HDFK��HDFK�

■■ &UHDWHG�IHGHUDWLRQV�XS�WR�OLPLW�RI�&UHDWHG�IHGHUDWLRQV�XS�WR�OLPLW�RI��������GDWDEDVHV�GDWDEDVHV
■■ 7HVWHG�LQGLYLGXDO�GDWDEDVHV�XS�WR�7HVWHG�LQGLYLGXDO�GDWDEDVHV�XS�WR���*%��*%

±± GDWDEDVH�VL]H�³OLPLWHG´�E\�GDWDEDVH�VL]H�³OLPLWHG´�E\�ILOHV\VWHPILOHV\VWHP
±± SUDFWLFDO�OLPLWV��QHWZRUN��VWDJLQJ��VXJJHVW�����*%�PD[LPXP�VL]HSUDFWLFDO�OLPLWV��QHWZRUN��VWDJLQJ��VXJJHVW�����*%�PD[LPXP�VL]H

■■ 1XPHURXV�SURGXFWLRQ�IHGHUDWLRQV�RI�1XPHURXV�SURGXFWLRQ�IHGHUDWLRQV�RI�������*%������*%
±± !��N�GDWDEDVHV!��N�GDWDEDVHV

■■ 3ODQV�IRU������LQFOXGH�VHYHUDO�IHGHUDWLRQV�RI�3ODQV�IRU������LQFOXGH�VHYHUDO�IHGHUDWLRQV�RI����7%����7%�
■■ (QKDQFHPHQW�UHTXHVWV�IRU�VFDODELOLW\�XS�WR����3%�(QKDQFHPHQW�UHTXHVWV�IRU�VFDODELOLW\�XS�WR����3%�

±± PXOWL�ILOH�GDWDEDVHVPXOWL�ILOH�GDWDEDVHV

6FDODELOLW\�7HVWV�,,6FDODELOLW\�7HVWV�,,

■■ /+&�([SHULPHQWV�SUHGLFW�VRPH�/+&�([SHULPHQWV�SUHGLFW�VRPH���������
³HIIHFWLYH�VLPXOWDQHRXV�LQWHUDFWLYH�XVHUV´³HIIHFWLYH�VLPXOWDQHRXV�LQWHUDFWLYH�XVHUV´

■■ H�J��H�J�������DQDO\VLV�JURXSV��HDFK�ZLWK��DQDO\VLV�JURXSV��HDFK�ZLWK������������PHPEHUV�PHPEHUV
■■ &DQ�DQ�2'%06�VXSSRUW�a&DQ�DQ�2'%06�VXSSRUW�a�������FRQFXUUHQW�DQDO\VHV"�FRQFXUUHQW�DQDO\VHV"
■■ $�VLPXODWLRQ�ZDV�SHUIRUPHG�RQ�WKH�&DOWHFK�([HPSODU$�VLPXODWLRQ�ZDV�SHUIRUPHG�RQ�WKH�&DOWHFK�([HPSODU

±± ����FOLHQWV�UHDG�REMHFWV�����FOLHQWV�UHDG�REMHFWV���.%��.%�LQ�VL]H��FRPSXWH��LQ�VL]H��FRPSXWH������V�����V�SHU�REMHFW�SHU�REMHFW
±± ����FOLHQWV�UHDG�REMHFWV�����FOLHQWV�UHDG�REMHFWV����.%���.%�LQ�VL]H��FRPSXWH��LQ�VL]H��FRPSXWH����V���V�SHU�REMHFW�SHU�REMHFW
±± ����FOLHQWV�UHDG�REMHFWV�����FOLHQWV�UHDG�REMHFWV����.%���.%�LQ�VL]H��FRPSXWH��LQ�VL]H��FRPSXWH���V��V�SHU�REMHFW�SHU�REMHFW

■■ 6LPXODWLRQ�VKRZHG�QR�GHJUDGDWLRQ�LQ�SHUIRUPDQFH�ZLWK�XS6LPXODWLRQ�VKRZHG�QR�GHJUDGDWLRQ�LQ�SHUIRUPDQFH�ZLWK�XS
WR�WR��������FRQFXUUHQW�DQDO\VHV�FRQFXUUHQW�DQDO\VHV

JJ �������HIIHFWLYH�VLPXOWDQHRXV�XVHUV�DFKLHYDEOH�WRGD\�HIIHFWLYH�VLPXOWDQHRXV�XVHUV�DFKLHYDEOH�WRGD\
■■ :LWKRXW:LWKRXW�XVLQJ��XVLQJ�'%�'%�SDUWLWLRQV��UHSOLFDWLRQ�HWF�SDUWLWLRQV��UHSOLFDWLRQ�HWF�

1DYLJDWLRQDO�$FFHVV1DYLJDWLRQDO�$FFHVV

■■ 8QLTXH�2EMHFW�,GHQWLILHU��2,'��SHU�REMHFW8QLTXH�2EMHFW�,GHQWLILHU��2,'��SHU�REMHFW
±± 'LUHFW�DFFHVV�WR�DQ\�REMHFW�LQ�WKH�GLVWULEXWHG�VWRUH'LUHFW�DFFHVV�WR�DQ\�REMHFW�LQ�WKH�GLVWULEXWHG�VWRUH
±± 1DWXUDO�H[WHQVLRQ�RI�WKH�SRLQWHU�FRQFHSW1DWXUDO�H[WHQVLRQ�RI�WKH�SRLQWHU�FRQFHSW

■■ 2,'V2,'V�DOORZ�WR�LPSOHPHQW�QHWZRUNV�RI�DOORZ�WR�LPSOHPHQW�QHWZRUNV�RI
SHUVLVWHQW�REMHFWV��³DVVRFLDWLRQV´�SHUVLVWHQW�REMHFWV��³DVVRFLDWLRQV´�
±± &DUGLQDOLW\����������Q��Q�P&DUGLQDOLW\����������Q��Q�P
±± XQLXQL��RU��RU�EL�EL�GLUHFWLRQDO��UHIHUHQWLDO�LQWHJULW\���GLUHFWLRQDO��UHIHUHQWLDO�LQWHJULW\��

■■ 7UDQVSDUHQW�XVH�RI�2,'V�WKURXJK�³VPDUW�7UDQVSDUHQW�XVH�RI�2,'V�WKURXJK�³VPDUW�
SRLQWHUV´SRLQWHUV´

'DWDEDVH�'DWDEDVH� &RQW&RQW���� 3DJH�3DJH� 6ORW�6ORW�



��

3K\VLFDO�0RGHO�DQG�/RJLFDO�0RGHO3K\VLFDO�0RGHO�DQG�/RJLFDO�0RGHO

���3K\VLFDO�PRGHO�PD\�EH�FKDQJHG�WR�RSWLPLVH�SHUIRUPDQFH�3K\VLFDO�PRGHO�PD\�EH�FKDQJHG�WR�RSWLPLVH�SHUIRUPDQFH
���([LVWLQJ�DSSOLFDWLRQV�FRQWLQXH�WR�ZRUN�([LVWLQJ�DSSOLFDWLRQV�FRQWLQXH�WR�ZRUN

3DJH�6HUYHU�	�&RQWDLQHU�/RFNLQJ3DJH�6HUYHU�	�&RQWDLQHU�/RFNLQJ

■■ 2EMHFWLYLW\�'%2EMHFWLYLW\�'%
±± 3DJH�H[FKDQJH�EHWZHHQ�FOLHQW�DQG�VHUYHU3DJH�H[FKDQJH�EHWZHHQ�FOLHQW�DQG�VHUYHU

■■ 3DJH�GRHV�FRQWDLQ�QRW�RQO\�UHTXHVWHG�GDWD3DJH�GRHV�FRQWDLQ�QRW�RQO\�UHTXHVWHG�GDWD
■■ ,Q�FDVH�RI�JRRG�FOXVWHULQJ��LW�FRQWDLQV�RWKHU�REMHFWV�WKDW�ZLOO,Q�FDVH�RI�JRRG�FOXVWHULQJ��LW�FRQWDLQV�RWKHU�REMHFWV�WKDW�ZLOO
EH�UHTXHVWHG�VRRQEH�UHTXHVWHG�VRRQ

±± 6HUYHU�RQO\�³NQRZV´�DERXW�,�2�SDJHV6HUYHU�RQO\�³NQRZV´�DERXW�,�2�SDJHV
■■ 7KLQ�VHUYHU��IDW�FOLHQW7KLQ�VHUYHU��IDW�FOLHQW
■■ ,PSURYHG�VFDODELOLW\,PSURYHG�VFDODELOLW\

±± /RFNLQJ�RQ�FRQWDLQHU�OHYHO/RFNLQJ�RQ�FRQWDLQHU�OHYHO
■■ $OO�REMHFWV�LQ�RQH�FRQWDLQHU�DUH�ORFNHG�DW�RQFH$OO�REMHFWV�LQ�RQH�FRQWDLQHU�DUH�ORFNHG�DW�RQFH
■■ ,PSURYHG�VFDODELOLW\�DQG�SHUIRUPDQFH,PSURYHG�VFDODELOLW\�DQG�SHUIRUPDQFH

2EMHFW�&OXVWHULQJ2EMHFW�&OXVWHULQJ

■■ *RDO��7UDQVIHU�RQO\�³XVHIXO´�GDWD*RDO��7UDQVIHU�RQO\�³XVHIXO´�GDWD
±± IURP�GLVN��SDJH��VHUYHU�WR�FOLHQW�FDFKHIURP�GLVN��SDJH��VHUYHU�WR�FOLHQW�FDFKH
±± IURP�WDSH�WR�GLVNIURP�WDSH�WR�GLVN

■■ 3K\VLFDOO\�FOXVWHU�REMHFWV�DFFRUGLQJ�WR�PDLQ3K\VLFDOO\�FOXVWHU�REMHFWV�DFFRUGLQJ�WR�PDLQ
DFFHVV�SDWWHUQVDFFHVV�SDWWHUQV
±± &OXVWHULQJ�E\�W\SH&OXVWHULQJ�E\�W\SH

■■ H�J��7UDFN�REMHFWV�DUH�³DOZD\V´�DFFHVVHG�ZLWK�WKHLU�+LWVH�J��7UDFN�REMHFWV�DUH�³DOZD\V´�DFFHVVHG�ZLWK�WKHLU�+LWV

■■ 0DLQ�DFFHVV�SDWWHUQV�PD\�FKDQJH�RYHU�WLPH0DLQ�DFFHVV�SDWWHUQV�PD\�FKDQJH�RYHU�WLPH
±± 3HUIRUPDQFH�PD\�SURILW�IURP�UH�FOXVWHULQJ3HUIRUPDQFH�PD\�SURILW�IURP�UH�FOXVWHULQJ
±± &OXVWHULQJ�RI�LQGLYLGXDO�REMHFWV&OXVWHULQJ�RI�LQGLYLGXDO�REMHFWV

■■ H�J��$OOH�J��$OO�+LJJV�+LJJV�HYHQWV�VKRXOG�UHVLGH�LQ�RQH�ILOH�HYHQWV�VKRXOG�UHVLGH�LQ�RQH�ILOH
±± ILUVW�VWXGLHV�RQ�DXWRPDWLF�ILUVW�VWXGLHV�RQ�DXWRPDWLF�UHFOXVWHULQJUHFOXVWHULQJ

&OXVWHULQJ�RQ�D�/DUJHU�6FDOH&OXVWHULQJ�RQ�D�/DUJHU�6FDOH

■■ 2EMHFWLYLW\�OLPLWV�FRQWDLQHUV�WR���N�ORJLFDO�SDJHV2EMHFWLYLW\�OLPLWV�FRQWDLQHUV�WR���N�ORJLFDO�SDJHV
±± DERXW�����*%�IRU��N%�SDJH�VL]HDERXW�����*%�IRU��N%�SDJH�VL]H
6LPSOH�VWUDWHJ\�6LPSOH�VWUDWHJ\�
±± FKHFN�FRQWDLQHU�VL]H�ZKHQ�D�QHZ�REMHFW�LV�FUHDWHGFKHFN�FRQWDLQHU�VL]H�ZKHQ�D�QHZ�REMHFW�LV�FUHDWHG
±± FUHDWH�D�QHZ�FRQWDLQHU�LI�WKH�FXUUHQW�RQH�DSSURDFKHV�WKH�OLPLWFUHDWH�D�QHZ�FRQWDLQHU�LI�WKH�FXUUHQW�RQH�DSSURDFKHV�WKH�OLPLW
±± PDQDJH�D�PDQDJH�D�SHUVLVWHQWSHUVLVWHQW�OLVW�RI�FRQWDLQHUV�OLVW�RI�FRQWDLQHUV

■■ 2EMHFWLYLW\�ORFNV�RQ�FRQWDLQHU�OHYHO2EMHFWLYLW\�ORFNV�RQ�FRQWDLQHU�OHYHO
±± $YRLG�ORFN�FRQWHQWLRQ�LQ�PXOWL�SURFHVVRU�HQYLURQPHQWV$YRLG�ORFN�FRQWHQWLRQ�LQ�PXOWL�SURFHVVRU�HQYLURQPHQWV
6LPSOH�VWUDWHJ\�6LPSOH�VWUDWHJ\�
±± DVVLJQ�RQH�FRQWDLQHU�SHU�SURFHVVDVVLJQ�RQH�FRQWDLQHU�SHU�SURFHVV
±± PDQDJH�WKH�OLVW�RI�FRQWDLQHUV�DV�RQH�ORJLFDO�FRQWDLQHUPDQDJH�WKH�OLVW�RI�FRQWDLQHUV�DV�RQH�ORJLFDO�FRQWDLQHU

$�'LVWULEXWHG�)HGHUDWLRQ$�'LVWULEXWHG�)HGHUDWLRQ

$SSOLFDWLRQ$SSOLFDWLRQ
2EM\�&OLHQW2EM\�&OLHQW

2EM\�6HUYHU2EM\�6HUYHU 2EM\2EM\
/RFN�6HUYHU/RFN�6HUYHU 2EM\�6HUYHU2EM\�6HUYHU

+366�&OLHQW+366�&OLHQW
+366�6HUYHU+366�6HUYHU

$SSOLFDWLRQ$SSOLFDWLRQ
2EM\�&OLHQW2EM\�&OLHQW 2EM\�6HUYHU2EM\�6HUYHU

$SSOLFDWLRQ�+RVW$SSOLFDWLRQ�+RVW $SSOLFDWLRQ�	�'LVN�6HUYHU$SSOLFDWLRQ�	�'LVN�6HUYHU

'LVN�6HUYHU'LVN�6HUYHU 'DWD�6HUYHU'DWD�6HUYHU
FRQQHFWHG�WR�+366FRQQHFWHG�WR�+366

0DVV�6WRUDJH�,QWHUIDFH0DVV�6WRUDJH�,QWHUIDFH

■■ &OHDU�IURP�HDUO\�GD\V�RI�5'���WKDW�DQ�LQWHUIDFH�WR&OHDU�IURP�HDUO\�GD\V�RI�5'���WKDW�DQ�LQWHUIDFH�WR
DQ�066�ZDV�UHTXLUHGDQ�066�ZDV�UHTXLUHG
±± FDQQRW�DVVXPH�WKDW�PXOWL�3%�GLVN�IDUPV�ZLOO�EHFDQQRW�DVVXPH�WKDW�PXOWL�3%�GLVN�IDUPV�ZLOO�EH
DIIRUGDEOH�DQG�RU�PDQDJHDEOHDIIRUGDEOH�DQG�RU�PDQDJHDEOH

■■ +366+366�KDV�HPHUJHG�DV�WKH�³066�RI�FKRLFH´�LQ�WKH�KDV�HPHUJHG�DV�WKH�³066�RI�FKRLFH´�LQ�WKH
+(3�FRPPXQLW\+(3�FRPPXQLW\

■■ $Q�HYDOXDWLRQ�RI�2EMHFWLYLW\�$Q�HYDOXDWLRQ�RI�2EMHFWLYLW\�'%�'%�DQG�+366DQG�+366
DUFKLWHFWXUHV�VXJJHVWHG�WKDW�PRVW�DSSURSULDWHDUFKLWHFWXUHV�VXJJHVWHG�WKDW�PRVW�DSSURSULDWH
LQWHUIDFH�ZRXOG�EH�EHWZHHQ�WKH�2EMHFWLYLW\�LQWHUIDFH�ZRXOG�EH�EHWZHHQ�WKH�2EMHFWLYLW\�'%'%
VHUYHU�DQG�+366�FOLHQW�$3,VHUYHU�DQG�+366�FOLHQW�$3,

■■ $�SURWRW\SH�RI�VXFK�DQ�LQWHUIDFH�KDV�EHHQ$�SURWRW\SH�RI�VXFK�DQ�LQWHUIDFH�KDV�EHHQ
SURGXFHG�DQG�LV�LQ�WHVW�DW�&DOWHFK��&(51�DQG�6/$&SURGXFHG�DQG�LV�LQ�WHVW�DW�&DOWHFK��&(51�DQG�6/$&



��

'DWD�5HSOLFDWLRQ'DWD�5HSOLFDWLRQ

■■ 2EMHFWV�LQ�D�UHSOLFDWHG�'%�H[LVWV�LQ�DOO�UHSOLFDV2EMHFWV�LQ�D�UHSOLFDWHG�'%�H[LVWV�LQ�DOO�UHSOLFDV
±± 0XOWLSOH�SK\VLFDO�FRSLHV�RI�WKH�VDPH�REMHFW0XOWLSOH�SK\VLFDO�FRSLHV�RI�WKH�VDPH�REMHFW
±± &RSLHV�DUH�NHSW�LQ�V\QF�E\�WKH�GDWDEDVH&RSLHV�DUH�NHSW�LQ�V\QF�E\�WKH�GDWDEDVH

■■ (QKDQFH�SHUIRUPDQFH(QKDQFH�SHUIRUPDQFH
±± &OLHQWV�DFFHVV�D�ORFDO�FRS\�RI�WKH�GDWD&OLHQWV�DFFHVV�D�ORFDO�FRS\�RI�WKH�GDWD

■■ (QKDQFH�DYDLODELOLW\(QKDQFH�DYDLODELOLW\
±± 'LVFRQQHFWHG�VLWHV�PD\�FRQWLQXH�WR�ZRUN�RQ�D�ORFDO�UHSOLFD'LVFRQQHFWHG�VLWHV�PD\�FRQWLQXH�WR�ZRUN�RQ�D�ORFDO�UHSOLFD

6LWH��6LWH��
6LWH��6LWH�� 6LWH��6LWH��

:LGH�$UHD�1HWZRUN:LGH�$UHD�1HWZRUN

:K\�5HSOLFDWH":K\�5HSOLFDWH"

■■ ,QFUHDVHG�IDXOW�WROHUDQFH,QFUHDVHG�IDXOW�WROHUDQFH
±± FULWLFDO�UHVRXUFHV�DUHFULWLFDO�UHVRXUFHV�DUH

GXSOLFDWHG�LQ�PRUH�WKDQGXSOLFDWHG�LQ�PRUH�WKDQ
RQH�ORFDWLRQRQH�ORFDWLRQ

±± XVHUV�FDQ�FRQWLQXH�WR�ZRUNXVHUV�FDQ�FRQWLQXH�WR�ZRUN
HYHQ�LI�:$1�LV�GRZQ�RUHYHQ�LI�:$1�LV�GRZQ�RU
RQH�³LPDJH´�XQDYDLODEOHRQH�³LPDJH´�XQDYDLODEOH

■■ ,QFUHDVHG�SHUIRUPDQFH,QFUHDVHG�SHUIRUPDQFH
±± DFFHVV�WR�IUHTXHQWO\�XVHGDFFHVV�WR�IUHTXHQWO\�XVHG

REMHFWV�FDQ�EH�VDWLVILHGREMHFWV�FDQ�EH�VDWLVILHG
IURP�D�ORFDO�UHSOLFD�IURP�D�ORFDO�UHSOLFD�
DYRLGLQJ�:$1�QHWZRUNDYRLGLQJ�:$1�QHWZRUN
WUDIILFWUDIILF

■■ 'DWD�&ROOHFWLRQ'DWD�&ROOHFWLRQ
±± H�J��³H�J��³FHQWUDOLVDWLRQFHQWUDOLVDWLRQ´�RI´�RI

VLPXODWHG�HYHQWV�JHQHUDWHG�DWVLPXODWHG�HYHQWV�JHQHUDWHG�DW
RXWVLGH�LQVWLWXWHVRXWVLGH�LQVWLWXWHV

■■ 'DWD�'LVWULEXWLRQ'DWD�'LVWULEXWLRQ
±± WDJ�REMHFWV��DQDO\VLV�REMHFWV�WDJ�REMHFWV��DQDO\VLV�REMHFWV�

FDOLEUDWLRQ�	�SURGXFWLRQ�GDWDFDOLEUDWLRQ�	�SURGXFWLRQ�GDWD
èè &DOLEUDWLRQ�'DWD&DOLEUDWLRQ�'DWD

±± W\SLFDOO\�³UHSOLFDWHG´�WR�a��W\SLFDOO\�³UHSOLFDWHG´�WR�a��
RXWVLGH�LQVWLWXWHV��RXWVLGH�LQVWLWXWHV��FI�FI�+(3'%�+(3'%�

�� $QDO\VLV�'DWD$QDO\VLV�'DWD
±± 8VH�2'%06�WR�PDLQWDLQ8VH�2'%06�WR�PDLQWDLQ

FRKHUHQW�³FRSLHV´�DW�UHJLRQDOFRKHUHQW�³FRSLHV´�DW�UHJLRQDO
FHQWUHVFHQWUHV

5HSOLFDWLRQ�7HVWV5HSOLFDWLRQ�7HVWV

■■ 3UHYLRXV�WHVWV�RI�UHSOLFDWLRQ��EDVHG�RQ�D�SUH�UHOHDVH��ZHUH3UHYLRXV�WHVWV�RI�UHSOLFDWLRQ��EDVHG�RQ�D�SUH�UHOHDVH��ZHUH
OLPLWHG�WR�17�DQG�WKH�/$1OLPLWHG�WR�17�DQG�WKH�/$1

■■ +DYH�QRZ�H[WHQGHG�WKHVH�WHVWV�WR�17�$OSKD��,QWHO����8QL[+DYH�QRZ�H[WHQGHG�WKHVH�WHVWV�WR�17�$OSKD��,QWHO����8QL[
�'(&��+3��,%0��6*,��6XQ���ODUJH�QXPEHUV�RI�LPDJHV��������'(&��+3��,%0��6*,��6XQ���ODUJH�QXPEHUV�RI�LPDJHV�������
DQG�WKH�:$1��&(51�&DOWHFK�DQG�WKH�:$1��&(51�&DOWHFK�

■■ 5HSOLFDWLRQ�IXQFWLRQV�FRUUHFWO\�LQ�WKHVH�HQYLURQPHQWV5HSOLFDWLRQ�IXQFWLRQV�FRUUHFWO\�LQ�WKHVH�HQYLURQPHQWV
■■ 1HHG�DSSURSULDWH�QHWZRUN�EDQGZLGWK1HHG�DSSURSULDWH�QHWZRUN�EDQGZLGWK
■■ 1HHG�WR�XQGHUVWDQG�ZKHQ�UHSOLFDWLRQ�LV�DSSURSULDWH1HHG�WR�XQGHUVWDQG�ZKHQ�UHSOLFDWLRQ�LV�DSSURSULDWH

±± FDOLEUDWLRQ�GDWDEDVHV��WDJ�GDWDEDVHV��FROOHFWLRQV�HWF�FDOLEUDWLRQ�GDWDEDVHV��WDJ�GDWDEDVHV��FROOHFWLRQV�HWF�
■■ (QKDQFHPHQW�UHTXHVWV�LQFOXGH�³WDSH�UHSOLFDWLRQ´(QKDQFHPHQW�UHTXHVWV�LQFOXGH�³WDSH�UHSOLFDWLRQ´
MMQHHG�DOVR�LQFUHDVHG�UHOLDELOLW\�	�EXJ�IL[HV��9�"�QHHG�DOVR�LQFUHDVHG�UHOLDELOLW\�	�EXJ�IL[HV��9�"�

5HSOLFDWLRQ�:LWK�0DQ\�,PDJHV5HSOLFDWLRQ�:LWK�0DQ\�,PDJHV
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Calibration DB

5HSOLFDWLRQ��3UREOHPV5HSOLFDWLRQ��3UREOHPV

MM0DLQ�SUREOHP�FRQFHUQV�)DXOW�7ROHUDQW�2SWLRQ0DLQ�SUREOHP�FRQFHUQV�)DXOW�7ROHUDQW�2SWLRQ
�)72��)72�

■■ $OO$OO�SDUWLWLRQV�PXVW�EH�RQOLQH�IRU�FDWDORJ�DQG�RU�VFKHPD�FKDQJHV�SDUWLWLRQV�PXVW�EH�RQOLQH�IRU�FDWDORJ�DQG�RU�VFKHPD�FKDQJHV
■■ 5XOHV�RXW�SURGXFWLRQ�XVH5XOHV�RXW�SURGXFWLRQ�XVH
■■ 3ODQV�WR�XVH�'52�TXRUXP�PHFKDQLVP�LQ�9��"�3ODQV�WR�XVH�'52�TXRUXP�PHFKDQLVP�LQ�9��"�

■■ 2XWVWDQGLQJ�HQKDQFHPHQW�UHTXHVW�WR�SHUPLW2XWVWDQGLQJ�HQKDQFHPHQW�UHTXHVW�WR�SHUPLW
³RIIOLQH´��H�J��WDSH��UHSOLFDWLRQ³RIIOLQH´��H�J��WDSH��UHSOLFDWLRQ

■■ IRU�EXON�GDWD�WUDQVIHUIRU�EXON�GDWD�WUDQVIHU

■■ 2XWVWDQGLQJ�FKRLFH�RI�³EHVW´�UHPRWH�LPDJH2XWVWDQGLQJ�FKRLFH�RI�³EHVW´�UHPRWH�LPDJH
■■ H�J��LPDJHV�DW�VUY��H�J��LPDJHV�DW�VUY��FHUQFHUQ��FKFK��VUY����VUY��IQDOIQDO��JRYJRY
■■ :KHUH�GRHV�DQ�DSSOLFDWLRQ�RQ�XVU��:KHUH�GRHV�DQ�DSSOLFDWLRQ�RQ�XVU��FHUQFHUQ��FK�FK�UHDG�IURP"UHDG�IURP"
■■ :KDW�DERXW�XVU��:KDW�DERXW�XVU��DQODQO��JRYJRY""

2EMHFW�9HUVLRQLQJ2EMHFW�9HUVLRQLQJ

V1

V2a

V2c

V2b

V3a

V3c

V3b

V4a

V4c

V4b

V5a V6a

- default version

■■ 0DLQWDLQ�PXOWLSOH�YHUVLRQV�RI�D�VLQJOH�³ORJLFDO´�REMHFW0DLQWDLQ�PXOWLSOH�YHUVLRQV�RI�D�VLQJOH�³ORJLFDO´�REMHFW
■■ ([DPSOH��9HUVLRQV�RI�FDOLEUDWLRQ�GDWD�LQ�WKH([DPSOH��9HUVLRQV�RI�FDOLEUDWLRQ�GDWD�LQ�WKH�%D%DU�%D%DU�FDOLEUDWLRQ�'%�FDOLEUDWLRQ�'%

SDFNDJHSDFNDJH
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7KH�2'0*�6WDQGDUG7KH�2'0*�6WDQGDUG

■■ 6WDQGDUGLVH�RQ6WDQGDUGLVH�RQ
±± 'DWD�GHILQLWLRQ�ODQJXDJH�2'/'DWD�GHILQLWLRQ�ODQJXDJH�2'/
±± 'DWD�LQWHUFKDQJH�IRUPDW�2,)'DWD�LQWHUFKDQJH�IRUPDW�2,)
±± /DQJXDJH�ELQGLQJ�IRU�&����-DYD�DQG/DQJXDJH�ELQGLQJ�IRU�&����-DYD�DQG�6PDOO7DON�6PDOO7DON

■■ *RDO��6LPSOLI\�FRGH�PLJUDWLRQ�IURP�RQH�GDWDEDVH*RDO��6LPSOLI\�FRGH�PLJUDWLRQ�IURP�RQH�GDWDEDVH
YHQGRU�WR�DQRWKHUYHQGRU�WR�DQRWKHU
±± 0RVW�IUHTXHQWO\�XVHG�$3,�HOHPHQWV�DUH�FRYHUHG�E\0RVW�IUHTXHQWO\�XVHG�$3,�HOHPHQWV�DUH�FRYHUHG�E\
WKH�2'0*�����VWDQGDUG�WKH�2'0*�����VWDQGDUG�

±± 3HUIRUPDQFH�DQG�WKH�IHDWXUH�VHW�RI�GLIIHUHQW�2'%063HUIRUPDQFH�DQG�WKH�IHDWXUH�VHW�RI�GLIIHUHQW�2'%06
SURGXFWV�GLIIHUV�VLJQLILFDQWO\��SURGXFWV�GLIIHUV�VLJQLILFDQWO\��

■■ $Q\�ODUJH�VFDOH�PLJUDWLRQ�ZLOO�VWLOO�UHTXLUH�D$Q\�ODUJH�VFDOH�PLJUDWLRQ�ZLOO�VWLOO�UHTXLUH�D
VLJQLILFDQW�HIIRUW�VLJQLILFDQW�HIIRUW�

''/�5HVWULFWLRQV''/�5HVWULFWLRQV

■■ 3HUVLVWHQW�FODVVHV�PD\�QRW�3HUVLVWHQW�FODVVHV�PD\�QRW�
�FRQWDLQ�RWKHU�SHUVLVWHQW�FODVVHV�FRQWDLQ�RWKHU�SHUVLVWHQW�FODVVHV�DV�GDWD�PHPEHUV�DV�GDWD�PHPEHUV

■■ 7KH\�PD\�FRQWDLQ�UHIHUHQFHV�WR�RWKHU�SHUVLVWHQW�FODVV�WKRXJK7KH\�PD\�FRQWDLQ�UHIHUHQFHV�WR�RWKHU�SHUVLVWHQW�FODVV�WKRXJK
■■ /DWH��PXOWLSOH���LQKHULWDQFH�IURP�GB2EMHFW�KHOSV�WR�NHHS/DWH��PXOWLSOH���LQKHULWDQFH�IURP�GB2EMHFW�KHOSV�WR�NHHS
WUDQVLHQW�DQG�SHUVLVWHQW�FODVVHV�LQ�V\QFWUDQVLHQW�DQG�SHUVLVWHQW�FODVVHV�LQ�V\QF

�FRQWDLQ�&���SRLQWHUV�FRQWDLQ�&���SRLQWHUV�RU�UHIHUHQFHV�RU�UHIHUHQFHV
■■ 1HLWKHU�GLUHFWO\�QRU�WKURXJK�HPEHGGHG�FODVVHV1HLWKHU�GLUHFWO\�QRU�WKURXJK�HPEHGGHG�FODVVHV
■■ UHSODFH�&���SRLQWHUV�E\�GDWDEDVH�VPDUW�SRLQWHUVUHSODFH�&���SRLQWHUV�E\�GDWDEDVH�VPDUW�SRLQWHUV

❷❷ LV�WKH�PRUH�LQWUXVLYH�FKDQJHLV�WKH�PRUH�LQWUXVLYH�FKDQJH
■■ 7\SH�GHFODUDWLRQV7\SH�GHFODUDWLRQV��RI�SRLQWHUV�UHIHUHQFLQJ�SHUVLVWHQWRI�SRLQWHUV�UHIHUHQFLQJ�SHUVLVWHQW
REMHFWV�REMHFWV�KDYH�WR�EH�FKDQJHGKDYH�WR�EH�FKDQJHG�IRU�DOO�FOLHQWV�RI�D�SHUVLVWHQW�IRU�DOO�FOLHQWV�RI�D�SHUVLVWHQW
FDSDEOH�FODVV�FDSDEOH�FODVV�

■■ &RGH�WKDW�&RGH�WKDW�XVHVXVHV�WKHVH�YDULDEOHV�VWD\V�XQWRXFKHG��WKHVH�YDULDEOHV�VWD\V�XQWRXFKHG�

6FKHPD�+DQGOLQJ6FKHPD�+DQGOLQJ

■■ 'HILQLWLRQV�RI�SHUVLVWHQW'HILQLWLRQV�RI�SHUVLVWHQW
FDSDEOH�FODVVHV�PDGH�LQFDSDEOH�FODVVHV�PDGH�LQ
��''/''/�ILOHV�ILOHV

■■ RRGGO[RRGGO[�SURFHVVRU�SURFHVVRU
JHQHUDWHV�DSSURSULDWHJHQHUDWHV�DSSURSULDWH
KHDGHUV�	�VRXUFH�FRGHKHDGHUV�	�VRXUFH�FRGH
±± 6FKHPD�LV�DGGHG�WR6FKHPD�LV�DGGHG�WR

IHGHUDWHG�GDWDEDVHIHGHUDWHG�GDWDEDVH
■■ $SSOLFDWLRQV�DUH�EXLOW�XVLQJ$SSOLFDWLRQV�DUH�EXLOW�XVLQJ

JHQHUDWHG�ILOHV�DQG�WKHJHQHUDWHG�ILOHV�DQG�WKH
2EMHFWLYLW\�OLEUDU\2EMHFWLYLW\�OLEUDU\

6FKHPD�(YROXWLRQ6FKHPD�(YROXWLRQ

■■ (YROYH�WKH�REMHFW�PRGHO�RYHU�WKH�H[SHULPHQW�OLIHWLPH(YROYH�WKH�REMHFW�PRGHO�RYHU�WKH�H[SHULPHQW�OLIHWLPH
±± PLJUDWH�H[LVWLQJ�GDWD�DIWHU�VFKHPD�FKDQJHVPLJUDWH�H[LVWLQJ�GDWD�DIWHU�VFKHPD�FKDQJHV
±± PLQLPLVH�LPSDFW�RQ�H[LVWLQJ�DSSOLFDWLRQVPLQLPLVH�LPSDFW�RQ�H[LVWLQJ�DSSOLFDWLRQV

■■ 6XSSRUWHG�RSHUDWLRQV6XSSRUWHG�RSHUDWLRQV
±± DGG��PRYH�RU�UHPRYH�DWWULEXWHV�ZLWKLQ�FODVVHVDGG��PRYH�RU�UHPRYH�DWWULEXWHV�ZLWKLQ�FODVVHV
±± FKDQJH�LQKHULWDQFH�KLHUDUFK\FKDQJH�LQKHULWDQFH�KLHUDUFK\

■■ 0LJUDWLRQ�RI�H[LVWLQJ�2EMHFWV0LJUDWLRQ�RI�H[LVWLQJ�2EMHFWV
±± LPPHGLDWH��DOO�REMHFWV�DUH�FRQYHUWHG�XVLQJ�DQ�XSJUDGHLPPHGLDWH��DOO�REMHFWV�DUH�FRQYHUWHG�XVLQJ�DQ�XSJUDGH
DSSOLFDWLRQDSSOLFDWLRQ

±± OD]\��REMHFWV�DUH�XSJUDGHG�DV�WKH\�DUH�DFFHVVHGOD]\��REMHFWV�DUH�XSJUDGHG�DV�WKH\�DUH�DFFHVVHG

'DWD�$QDO\VLV�6FHQDULR'DWD�$QDO\VLV�6FHQDULR

■■ +XQGUHGV�RI�3K\VLFLVW�ZRUOG�ZLGH�ZLOO+XQGUHGV�RI�3K\VLFLVW�ZRUOG�ZLGH�ZLOO
±± VHOHFW�HYHQWV�EDVHG�RQ�PXOWLSOH�LQWHUYDO�TXHULHV�RQVHOHFW�HYHQWV�EDVHG�RQ�PXOWLSOH�LQWHUYDO�TXHULHV�RQ
HYHQW�SURSHUWLHVHYHQW�SURSHUWLHV

■■ PXOWL�GLPHQVLRQDOPXOWL�GLPHQVLRQDO�TXHU\���2���������GLPHQVLRQV�TXHU\���2���������GLPHQVLRQV
■■ VRPH�SURSHUWLHV�DUH�VRPH�SURSHUWLHV�DUH�XVHU�GHULYHGXVHU�GHULYHG
■■ OLVW�RI�SURSHUWLHV�GLIIHUVOLVW�RI�SURSHUWLHV�GLIIHUV�EHWZHHQ�GLIIHUHQW�DQDO\VLV�W\SHV�EHWZHHQ�GLIIHUHQW�DQDO\VLV�W\SHV
■■ LQWHUYDO�GHILQLWLRQ�FKDQJHVLQWHUYDO�GHILQLWLRQ�FKDQJHV�IUHTXHQWO\�IUHTXHQWO\

±± QDYLJDWH�WR�VSHFLILF�GHWHFWRU�LQIRUPDWLRQQDYLJDWH�WR�VSHFLILF�GHWHFWRU�LQIRUPDWLRQ
■■ VDPSOH�DQG�VWRUH�GLVWULEXWLRQV�RI�SURSHUWLHVVDPSOH�DQG�VWRUH�GLVWULEXWLRQV�RI�SURSHUWLHV
■■ GHILQHGHILQH�DQG�VWRUH��DQG�VWRUH�QHZ�SHUVLVWHQW�W\SHVQHZ�SHUVLVWHQW�W\SHV�IRU�WKHLU�SULYDWH�IRU�WKHLU�SULYDWH
DQDO\VLV�REMHFWVDQDO\VLV�REMHFWV

1WXSOH1WXSOH�YHUVXV�YHUVXV�7DJ'%�7DJ'%�0RGHO�0RGHO

Event Data Files Ntuple File

Ad hoc
extraction prg.

Object Association 

Federated DB of Event & Tag
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3XUSRVH�RI�8VLQJ�7DJV3XUSRVH�RI�8VLQJ�7DJV

■■ 7DJV�DUH�PDLQO\�XVHG�WR�VSHHGXS�VHOHFWLRQV7DJV�DUH�PDLQO\�XVHG�WR�VSHHGXS�VHOHFWLRQV
±± 7DJ�GDWD�LV�PXFK�EHWWHU�FOXVWHUHG�WKDQ�WKH�RULJLQDO7DJ�GDWD�LV�PXFK�EHWWHU�FOXVWHUHG�WKDQ�WKH�RULJLQDO
GDWDGDWD

■■ $�FROOHFWLRQ�RI�7DJV�GHILQHV�DQ�(YHQW�&ROOHFWLRQ$�FROOHFWLRQ�RI�7DJV�GHILQHV�DQ�(YHQW�&ROOHFWLRQ
±± LQ�IDFW��WDJ�FROOHFWLRQV�DUH�RQO\�D�VSHFLDO�FDVH�RI�DQLQ�IDFW��WDJ�FROOHFWLRQV�DUH�RQO\�D�VSHFLDO�FDVH�RI�DQ
HYHQW�FROOHFWLRQHYHQW�FROOHFWLRQ

■■ 7DJ�DWWULEXWHV�PD\�EH�7DJ�DWWULEXWHV�PD\�EH�YLVXDOLVHG�YLVXDOLVHG�LQWHUDFWLYHO\LQWHUDFWLYHO\
±± ZLWKRXW�WKH�QHHG�WR�ZULWH�DQ\�FRGHZLWKRXW�WKH�QHHG�WR�ZULWH�DQ\�FRGH

■■ $VVRFLDWLRQ�WR�WKH�(YHQW�PD\�EH�XVHG�WR$VVRFLDWLRQ�WR�WKH�(YHQW�PD\�EH�XVHG�WR
QDYLJDWH�WR�DQ\�RWKHU�SDUW�RI�WKH�(YHQWQDYLJDWH�WR�DQ\�RWKHU�SDUW�RI�WKH�(YHQW
±± HYHQ�IURP�DQ�LQWHUDFWLYH�HYHQ�IURP�DQ�LQWHUDFWLYH�YLVXDOLVDWLRQ�YLVXDOLVDWLRQ�SURJUDPSURJUDP

3URGXFWLRQ��3URGXFWLRQ���%D%DU�%D%DU

■■ %D%DU%D%DU�DW�6/$&��GXH�WR�VWDUW�WDNLQJ�DW�6/$&��GXH�WR�VWDUW�WDNLQJ
GDWD�LQ�GDWD�LQ���������

■■ 2EMHFWLYLW\�'%�LV�XVHG�WR�VWRUH2EMHFWLYLW\�'%�LV�XVHG�WR�VWRUH
HYHQW��VLPXODWLRQ��FDOLEUDWLRQ�DQGHYHQW��VLPXODWLRQ��FDOLEUDWLRQ�DQG
DQDO\VLV�GDWDDQDO\VLV�GDWD

■■ ([SHFWHG�DPRXQW�([SHFWHG�DPRXQW����7%�\HDU���7%�\HDU��
PDMRULW\�RI�VWRUDJH�PDQDJHG�E\PDMRULW\�RI�VWRUDJH�PDQDJHG�E\
+366+366

■■ 0RFN�'DWD�&KDOOHQJH���0RFN�'DWD�&KDOOHQJH���
±± 3URGXFWLRQ�RI�����0LOOLRQ�HYHQWV�LQ3URGXFWLRQ�RI�����0LOOLRQ�HYHQWV�LQ

$XJXVW�6HSWHPEHU$XJXVW�6HSWHPEHU
±± 3DUWO\�GLVWULEXWHG�WR�UHPRWH3DUWO\�GLVWULEXWHG�WR�UHPRWH

LQVWLWXWHVLQVWLWXWHV
■■ &RVPLF�UXQV�VWDUWLQJ�LQ�2FWREHU&RVPLF�UXQV�VWDUWLQJ�LQ�2FWREHU

3URGXFWLRQ���&(5(6�1$��3URGXFWLRQ���&(5(6�1$��

■■ +HDY\�LRQ�H[SHULPHQW�DW�WKH+HDY\�LRQ�H[SHULPHQW�DW�WKH
636636

■■ 6WXG\�RI�H�H��SDLUV�LQ�UHODWLYLVWLF6WXG\�RI�H�H��SDLUV�LQ�UHODWLYLVWLF
QXFOHDU�FROOLVLRQVQXFOHDU�FROOLVLRQV

■■ 6XFFHVVIXO�XVH�RI�2EMHFWLYLW\�'%6XFFHVVIXO�XVH�RI�2EMHFWLYLW\�'%
IURP�D�UHFRQVWUXFWLRQ�IDUP����IURP�D�UHFRQVWUXFWLRQ�IDUP����
0HLNR�&6��QRGHV�0HLNR�&6��QRGHV�

■■ ([SHFW�WR�ZULWH�([SHFW�WR�ZULWH����7%���7%�RI�UDZ�RI�UDZ
GDWD�GXULQJ����GD\V�RI�GDWDGDWD�GXULQJ����GD\V�RI�GDWD
WDNLQJWDNLQJ

■■ 5HFRQVWUXFWHG�DQG�ILOWHUHG�GDWD5HFRQVWUXFWHG�DQG�ILOWHUHG�GDWD
ZLOO�EH�VWRUHG�XVLQJ�WKHZLOO�EH�VWRUHG�XVLQJ�WKH
2EMHFWLYLW\�SURGXFWLRQ�VHUYLFH�2EMHFWLYLW\�SURGXFWLRQ�VHUYLFH�

&203$66&203$66

■■ &203$66�H[SHFWV�WR�EHJLQ�IXOO&203$66�H[SHFWV�WR�EHJLQ�IXOO
GDWD�WDNLQJ�LQ������ZLWK�DGDWD�WDNLQJ�LQ������ZLWK�D
SUHOLPLQDU\�UXQ�LQ������SUHOLPLQDU\�UXQ�LQ������

■■ 6RPH�6RPH����7%���7%�RI�UDZ�GDWD�ZLOO�EH�RI�UDZ�GDWD�ZLOO�EH
DFTXLUHG�SHU�\HDU�DW�UDWHV�XS�WRDFTXLUHG�SHU�\HDU�DW�UDWHV�XS�WR
��0%�VHFRQG��0%�VHFRQG��

■■ $QDO\VLV�GDWD�LV�H[SHFWHG�WR�EH$QDO\VLV�GDWD�LV�H[SHFWHG�WR�EH
VWRUHG�RQ�GLVN��UHTXLULQJ�VRPHVWRUHG�RQ�GLVN��UHTXLULQJ�VRPH
����7%����7%�RI�GLVN�VSDFH��RI�GLVN�VSDFH�

■■ 6RPH�6RPH����FRQFXUUHQW�XVHUV���FRQFXUUHQW�XVHUV�DQG�DQG
PDQ\�SDVVHV�WKURXJK�WKH�GDWD�DUHPDQ\�SDVVHV�WKURXJK�WKH�GDWD�DUH
H[SHFWHG�H[SHFWHG�

■■ 5HO\�RQ�WKH�2EMHFWLYLW\�SURGXFWLRQ5HO\�RQ�WKH�2EMHFWLYLW\�SURGXFWLRQ
VHUYLFH�DW�&(51VHUYLFH�DW�&(51

6XPPDU\6XPPDU\

■■ 2'%06�EDVHG�GDWD�VWRUHV�SURYLGH2'%06�EDVHG�GDWD�VWRUHV�SURYLGH
±± D�VLQJOH�ORJLFDO�YLHZD�VLQJOH�ORJLFDO�YLHZ�RI�FRPSOH[�REMHFW�PRGHOV�RI�FRPSOH[�REMHFW�PRGHOV
±± LQWHJUDWLRQ�ZLWK�LQWHJUDWLRQ�ZLWK�PXOWLSOH�22�ODQJXDJHVPXOWLSOH�22�ODQJXDJHV
±± VXSSRUW�IRU�VXSSRUW�IRU�SK\VLFDO�FOXVWHULQJSK\VLFDO�FOXVWHULQJ��RI�GDWDRI�GDWD
±± VFDOLQJ�XS�WR�VFDOLQJ�XS�WR�3%�GLVWULEXWHG�GDWD�VWRUHV3%�GLVWULEXWHG�GDWD�VWRUHV
±± VHDPOHVV�VHDPOHVV�LQWHJUDWLRQ�ZLWK�066LQWHJUDWLRQ�ZLWK�066�OLNH�+366�OLNH�+366

■■ $GRSWHG�E\�D�ODUJH�QXPEHU�RI�+(3�H[SHULPHQWV$GRSWHG�E\�D�ODUJH�QXPEHU�RI�+(3�H[SHULPHQWV
±± HYHQ�)2575$1�EDVHG�H[SHULPHQWV�HYDOXDWHHYHQ�)2575$1�EDVHG�H[SHULPHQWV�HYDOXDWH
2EMHFWLYLW\�'%�IRU�DQDO\VLV�DQG�GDWD�FRQVHUYDWLRQ2EMHFWLYLW\�'%�IRU�DQDO\VLV�DQG�GDWD�FRQVHUYDWLRQ

■■ (QWHULQJ�SURGXFWLRQ�SKDVH�DW�&(51�QRZ(QWHULQJ�SURGXFWLRQ�SKDVH�DW�&(51�QRZ
±± 2EMHFWLYLW\�VHUYLFH�KDV�EHHQ�VHW�XS�IRU�$7/$6��&06�2EMHFWLYLW\�VHUYLFH�KDV�EHHQ�VHW�XS�IRU�$7/$6��&06�
&203$66�DQG�1$��&203$66�DQG�1$��


