
7KH�7KH�//,*2�,*2�''DWD�DWD�$$QDO\VLVQDO\VLV
66\VWHP��\VWHP��/'$6/'$6

´$�8VHUV·�3HUVSHFWLYHµ´$�8VHUV·�3HUVSHFWLYHµ
KKeennt t BBllaacckkbbuurrnnKKeennt t BBllaacckkbbuurrnn

LLIIGGO O LLaabboorraattoorryyLLIIGGO O LLaabboorraattoorryy

CCaalliiffoorrnniia a IInnssttiittuutte e oof f TTeecchhnnoollooggyyCCaalliiffoorrnniia a IInnssttiittuutte e oof f TTeecchhnnoollooggyy

FeFebrbruuaarry y 2323rrdd, , 19991999FeFebrbruuaarry y 2323rrdd, , 19991999

LLIIGGOO--GG990019900111--0000--EELLIIGGOO--GG990019900111--0000--EE



7KH�/'$6�7HDP�7KH�/'$6�7HDP�

vv 6WXDUW�$QGHUVRQ6WXDUW�$QGHUVRQ

vv .HQW�%ODFNEXUQ.HQW�%ODFNEXUQ

vv 3KLO�3KLO�(KUHQV(KUHQV

vv 'DYH�'DYH�)DUQKDP)DUQKDP

vv ;LDR�+X;LDR�+X

vv %DUEDUD�%DUEDUD�.UDWRFKZLOO.UDWRFKZLOO

vv $OEHUW$OEHUW�/D]]DULQL�/D]]DULQL

vv:DOLG�0DMLG:DOLG�0DMLG

vv (G�(G�0DURV0DURV

vv 7RP�3ULQFH7RP�3ULQFH

vv %UXFH�6HDUV%UXFH�6HDUV

vv 5R\�:LOOLDPV5R\�:LOOLDPV



2YHUYLHZ�RI�7DON�2YHUYLHZ�RI�7DON�

vv 3ULPDU\�3XUSRVH��*RDOV�	�'HPDQGV3ULPDU\�3XUSRVH��*RDOV�	�'HPDQGV

vv 7RXU�RI�+DUGZDUH�'HVLJQ7RXU�RI�+DUGZDUH�'HVLJQ

vv 7RXU�RI�6RIWZDUH�'HVLJQ7RXU�RI�6RIWZDUH�'HVLJQ

vv 6XSSRUWLQJ�8VHUV6XSSRUWLQJ�8VHUV

vv )XUWKHU�5HDGLQJ)XUWKHU�5HDGLQJ

vv &ORVLQJ�5HPDUNV&ORVLQJ�5HPDUNV



3ULPDU\�3XUSRVH�3ULPDU\�3XUSRVH�

vv )LUVW�DQG�IRUHPRVW��WKH�/,*2�'DWD�$QDO\VLV)LUVW�DQG�IRUHPRVW��WKH�/,*2�'DWD�$QDO\VLV
6\VWHP�LV�EHLQJ�LPSOHPHQWHG�WR�GHWHFW�DQG6\VWHP�LV�EHLQJ�LPSOHPHQWHG�WR�GHWHFW�DQG
FKDUDFWHUL]H�JUDYLWDWLRQDO�ZDYHV�IURPFKDUDFWHUL]H�JUDYLWDWLRQDO�ZDYHV�IURP
DVWURSK\VLFDO�VRXUFHV�DVWURSK\VLFDO�VRXUFHV�

vv ,Q�DGGLWLRQ��WKH�/'$6�ZLOO�SHUIRUP�,Q�DGGLWLRQ��WKH�/'$6�ZLOO�SHUIRUP�
�� UDZ�IUDPH�GDWD�DUFKLYDO�UDZ�IUDPH�GDWD�DUFKLYDO�

�� GDWDEDVH�PDQDJHPHQW�IXQFWLRQV�IRUGDWDEDVH�PDQDJHPHQW�IXQFWLRQV�IRU
ºUDZ�IUDPH�GDWD�GHVFULSWRUV�

ºGLDJQRVWLF�WULJJHU�GHVFULSWRUV�

ºDQG�DVWURSK\VLFDO�ILOWHU��WHPSODWH��HYHQW�GHVFULSWRUV�

�� GDWD�	GDWD�	�PHWDGDWD�PHWDGDWD�GLVWULEXWLRQ�VHUYLFHV��GLVWULEXWLRQ�VHUYLFHV�



3ULQFLSDO�6RXUFHV�3ULQFLSDO�6RXUFHV�

vv %LQDU\%LQDU\�,QVSLUDO�,QVSLUDO�RI�&RPSDFW�6WHOODU�2EMHFWV�RI�&RPSDFW�6WHOODU�2EMHFWV
�� QHXWURQ�VWDU���QHXWURQ�VWDUQHXWURQ�VWDU���QHXWURQ�VWDU

�� EODFN�KROH���QHXWURQ�VWDUEODFN�KROH���QHXWURQ�VWDU

�� EODFN�KROH���EODFN�KROHEODFN�KROH���EODFN�KROH

vv %XUVW�(YHQWV%XUVW�(YHQWV
�� VXSHUQRYDH��UHTXLULQJ�FRLQFLGHQFH�EHWZHHQ�VLWHV�VXSHUQRYDH��UHTXLULQJ�FRLQFLGHQFH�EHWZHHQ�VLWHV�

vv 3HULRGLF�6RXUFHV3HULRGLF�6RXUFHV
�� SXOVDUV��DOO�VN\�XQOLNHO\��EXW�WDUJHWHG�VHDUFKHV�HDVLO\�FDUULHG�RXW�SXOVDUV��DOO�VN\�XQOLNHO\��EXW�WDUJHWHG�VHDUFKHV�HDVLO\�FDUULHG�RXW�

vv 2WKHUV2WKHUV
�� EODFN�KROH�ULQJ�GRZQVEODFN�KROH�ULQJ�GRZQV

�� EODFN�KROH�PHUJHUVEODFN�KROH�PHUJHUV

   VWRFKDVWLF�EDFNJURXQGVWRFKDVWLF�EDFNJURXQG

¡¡ VHUHQGLSLWRXV�GLVFRYHULHV�VHUHQGLSLWRXV�GLVFRYHULHV�

`̀  GRPLQDWH�/'$6�UHTXLUHPHQWVGRPLQDWH�/'$6�UHTXLUHPHQWV



'DWD�)ORZ�0RGHO�'DWD�)ORZ�0RGHO�



2SWLPDO�)LOWHULQJ�'HPDQGV�2SWLPDO�)LOWHULQJ�'HPDQGV�

vv &RPSXWDWLRQ�&RPSXWDWLRQ� vv 7HPSODWHV�7HPSODWHV�
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Binary Inspiral Template Compute Requirements
(estimated per interferometer with 8x overlap)
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Binary Inspiral Template Data Bank Size
(estimated per interferometer with 8x overlap)

 512 Hz Bandwidth
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4096 Hz Bandwidth



+DUGZDUH�'HVLJQ�1HHGV�+DUGZDUH�'HVLJQ�1HHGV�

vv 5HTXLUHPHQWV�5HTXLUHPHQWV�
�� �������*)/236�RI�&RPSXWH�������*)/236�RI�&RPSXWH

3HUIRUPDQFH�	�������7%�RI3HUIRUPDQFH�	�������7%�RI
XQFRPSUHVVHG�7HPSODWHVXQFRPSUHVVHG�7HPSODWHV

�� ��������PHJDELWV�SHU�VHFRQG��������PHJDELWV�SHU�VHFRQG
SRLQW�WR�SRLQWSRLQW�WR�SRLQW

�� ����*%�RI�2Q�/LQH�'LVN�&DFKH����*%�RI�2Q�/LQH�'LVN�&DFKH

�� �������7%�$UFKLYHG�'DWD�SHU�������7%�$UFKLYHG�'DWD�SHU
<HDU<HDU

�� �������*%�RI�������*%�RI�PHWDGDWD�PHWDGDWD�SHU�SHU
<HDU<HDU

�� /$1�	�:$1�1HWZRUNV/$1�	�:$1�1HWZRUNV

vv 7HFKQRORJLHV�7HFKQRORJLHV�
�� %HRZXOI��3&�%HRZXOI��3&�/LQX[/LQX[�&OXVWHUV��&OXVWHUV�

�� 6ZLWFKHG�$70�	�)DVW�6ZLWFKHG�$70�	�)DVW�
(WKHUQHW�IRU�/$1V(WKHUQHW�IRU�/$1V

�� 6&6,�+DUG�'LVN�6WRUDJH6&6,�+DUG�'LVN�6WRUDJH

�� +366��7DSHV��RSWLFDO"�+366��7DSHV��RSWLFDO"�

�� 'DWDEDVH�&DSDEOH�RI�KDQGOLQJ'DWDEDVH�&DSDEOH�RI�KDQGOLQJ
WKLV�9ROXPHWKLV�9ROXPH

�� /,*2�$70�	�)DVW�(WKHUQHW/,*2�$70�	�)DVW�(WKHUQHW
/$1V�/$1V�ZLWKZLWK�(61HW�(61HW�DQG�DQG�Y%16�Y%16
FRQQHFWLYLW\�EHWZHHQ�WKHFRQQHFWLYLW\�EHWZHHQ�WKH
2EVHUYDWRULHV�	�$UFKLYH2EVHUYDWRULHV�	�$UFKLYH



+DUGZDUH�$UFKLWHFWXUH+DUGZDUH�$UFKLWHFWXUH�RQOLQH��RQOLQH���



+DUGZDUH�$UFKLWHFWXUH+DUGZDUH�$UFKLWHFWXUH��RIIOLQHRIIOLQH����



+DUGZDUH�6WDWXV�+DUGZDUH�6WDWXV�

vv /'$6�+DUGZDUH�'HVLJQ�5HODWLYHO\�&RPSOHWH/'$6�+DUGZDUH�'HVLJQ�5HODWLYHO\�&RPSOHWH
�� 3URFXUHPHQW�EHLQJ�GHOD\HG�VWDJHG�DV�PXFK�DV�SRVVLEOH3URFXUHPHQW�EHLQJ�GHOD\HG�VWDJHG�DV�PXFK�DV�SRVVLEOH

�� 3'5�WHQWDWLYHO\�VFKHGXOHG�IRU�0DUFK���3'5�WHQWDWLYHO\�VFKHGXOHG�IRU�0DUFK���WKWK

vv :$1�WR�6LWHV�(VWDEOLVKHG:$1�WR�6LWHV�(VWDEOLVKHG
�� 7��OLQNV�DW�ERWK�+DQIRUG��:$�	�7��OLQNV�DW�ERWK�+DQIRUG��:$�	�/LYLQJVWRQ/LYLQJVWRQ��/$��/$

vv )LUVW�/$1�+DUGZDUH��$70�6ZLWFK��$UULYHG�DW�+DQIRUG)LUVW�/$1�+DUGZDUH��$70�6ZLWFK��$UULYHG�DW�+DQIRUG

vv &RPSDFW�%HRZXOI�&OXVWHU�5HFHLYHG�IURP�$/7$�7HFKQRORJLHV&RPSDFW�%HRZXOI�&OXVWHU�5HFHLYHG�IURP�$/7$�7HFKQRORJLHV
IRU�3URWRW\SLQJIRU�3URWRW\SLQJ

vv PHWDPHWD�'DWD�6HUYHU�+DUGZDUH�,GHQWLILHG�LQ�FRQMXQFWLRQ�ZLWK�'DWD�6HUYHU�+DUGZDUH�,GHQWLILHG�LQ�FRQMXQFWLRQ�ZLWK
&'6�&'6�)UDPH�%XLOGHU)UDPH�%XLOGHU

vv (VWDEOLVKLQJ�$UFKLYDO�6WRUDJH�6SHFLILFDWLRQV�LQ�FROODERUDWLRQ(VWDEOLVKLQJ�$UFKLYDO�6WRUDJH�6SHFLILFDWLRQV�LQ�FROODERUDWLRQ
ZLWK�&$&5ZLWK�&$&5



6RIWZDUH�'HVLJQ�1HHGV�6RIWZDUH�'HVLJQ�1HHGV�

vv 5HTXLUHPHQWV�5HTXLUHPHQWV�
�� 3RUWDELOLW\��3RUWDELOLW\��

º 326,;�IRU�81,;�,�2

º $16,�&�&���IRU�&RPSLOHUV

º 7&/�7.�IRU�6WHHULQJ

º 03,�IRU�3DUDOOHO�&RPSXWLQJ

º 2'%&�IRU�'DWDEDVH�&OLHQWV

�� ([WHQVLELOLW\��([WHQVLELOLW\��
º 0RGXODU�5HXVDEOH�&RGH

º 223�'HVLJQ

�� 0DLQWDLQDELOLW\��0DLQWDLQDELOLW\��
º 22�/DQJXDJHV�:KHUH�3UDFWLFDO

º &96�6RXUFH�&RGH�0DQDJHPHQW

�� )OH[LELOLW\��)OH[LELOLW\��
º &ODVV�2EMHFW�'HVLJQ

º 0RGXODU�/LEUDULHV

º 'LVWULEXWHG�3URFHVVLQJ

vv &RPSRQHQWV�&RPSRQHQWV�
�� 'DWD�)RUPDWV��'DWD�)RUPDWV��

º ,*:'�)UDPHV

º /LJKWZHLJKW��0HWDGDWD��(YHQWV�
7HPSODWHV��&RPPXQLFDWLRQV�����

�� /LEUDULHV��/LEUDULHV��
º 6XSSRUWHG�'DWD�)RUPDW�,�2

º 1XPHULFDO��))7·V��ILOWHUV��HWF��

º 326,;�	�6RFNHW�LQWHUIDFHV

�� /'$6�$3,·V��/'$6�$3,·V��
º 6XSHUYLVRUV�WR�'DWD�,�2

º &RQWURO��0RQLWRU��	�0DQDJHPHQW

º 03,�/HYHO�&RPPXQLFDWLRQV

º )LOWHULQJ�DQG�$QDO\VLV

�� 8,·V8,·V����
º 7&/�7.��:LVK�6KHOO��*8,

º 7&/�,QWHUSUHWHU�&RPPDQG�/LQH

º 7&/HW�3OXJ�LQV�WR�:HE�%URZVHUV



6WDQGDUGL]HG�'DWD�)RUPDWV�6WDQGDUGL]HG�'DWD�)RUPDWV�

vv )UDPH�)UDPH�
�� 6WUXFWXUHG��&�OLNH��)RUPDW6WUXFWXUHG��&�OLNH��)RUPDW

º 6DPSOHV�RI�WKHVH�VWUXFWXUHV�
�� $'&� 6WDWLF� 'HWHFWRU�$'&� 6WDWLF� 'HWHFWRU�

7ULJJHU� ���7ULJJHU� ���

�� 6LPXODWHG� +LVWRU\� /RJV� ���6LPXODWHG� +LVWRU\� /RJV� ���

�� -RLQWO\�'HYHORSHG�ZLWK-RLQWO\�'HYHORSHG�ZLWK
9,5*29,5*2

º /,*2�7�������%�(

º 9,5*2�63(�/$3���������

�� 2ULJLQDO�,�2�/LEUDU\�LQ�&2ULJLQDO�,�2�/LEUDU\�LQ�&

�� &���&ODVV�,�2�/LEUDU\&���&ODVV�,�2�/LEUDU\

�� 3ULPDU\�8VHV�3ULPDU\�8VHV�
º 'DWD�$FTXLVLWLRQ

º 'DWD�$UFKLYDO

º 6XEV\VWHP�IRU�'LDJQRVWLFV

vv /LJKWZHLJKW�/LJKWZHLJKW�
�� 7DJJHG��;0/�EDVHG��)RUPDW7DJJHG��;0/�EDVHG��)RUPDW

�� (DVLO\�3DUVHG�(DVLO\�3DUVHG��DQG�ZULWWHQ��DQG�ZULWWHQ�
º �LQWBV�IRUPDW ´DVFLLµ!����������

������������������LQWBV!

�� /,*2�'HILQHG�2EMHFWV/,*2�'HILQHG�2EMHFWV
º WDEOHV��Q�WXSOHWV��

º DUUD\V��PDWUL[��YHFWRU��

º YHFWRUV��WLPH�VHULHV��SRZHU�
VSHFWUD�

º 6RPH�5HYLVLRQV�H[SHFWHG

�� 8VH�&RPSOHPHQW�)UDPHV�8VH�&RPSOHPHQW�)UDPHV�
º /,*2�(YHQW�GDWD

º /,*2�0HWDGDWD

º 6SHFWUD�	�7LPH�VHULHV�GDWD

º ,QWHU�SURFHVV�&RPPXQLFDWLRQV



6RIWZDUH�$UFKLWHFWXUH6RIWZDUH�$UFKLWHFWXUH�EORFN��EORFN���
REMOTE
FILTER

API

FILTER DATABASE
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MESSAGE PASSING INTERFACE API

DATA CONDITIONING API EVENT MANAGEMENT API CONTROL / MONITOR API

LIGO DAQS TAPES
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DATA INGESTION API

LDAS DISK CACHE STATE API
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LIGO DISTRIBUTED DATA ANALYSIS MANAGER API

METADATA QUERY API

METADATA I/O LIBRARY

P
O

S
IX

FRAME DATA API

FRAME I/O LIBRARY

P
O

S
IX

EVENT DATA API

EVENT DATA I/O LIBRARY

P
O

S
IX

LIGO EVENT DATALIGO FRAME METADATA

LIGHT-WEIGHT DATA API

LIGHT-WEIGHT I/O LIBRARY

P
O

S
IX

LIGO "LIGHT-WEIGHT" DATALIGO FRAME FORMAT DATA

USER COMPUTERS

GUI API
(TCL/TK)

WEB API
(Tclets)

LDAS COMMAND LANGUAGE
API

FILTER
KERNEL

FILTER
KERNEL

FILTER
KERNEL

FILTER
KERNEL

LDAS
USERS

LDAS Software
Block Diagram



/D\HUHG�/'$6�$3,�'HVLJQ�/D\HUHG�/'$6�$3,�'HVLJQ�

vv /'$6�$3,·V�/'$6�$3,·V�
�� 7ZR�/D\HUV�7ZR�/D\HUV�

º 7&/�7.

º &�&����H[WHQGV�7&/�/DQJXDJH�

º 6:,*�8QLILHV�/D\HUV

�� *HQHULF$3,*HQHULF$3,���FRUH��FRUH��0RGXOH��0RGXOH�
º &RPPXQLFDWLRQV

�� 7&/ ��! &��7&/ ��! &��

�� $3, ��! $3,$3, ��! $3,

º &RPPRQ�7&/�SURF·V�
�� +HOS+HOS

�� /RJJLQJ/RJJLQJ

�� &RPPDQG 6RFNHW 0DQDJHPHQW&RPPDQG 6RFNHW 0DQDJHPHQW

�� 5HVRXUFH 0DQDJHPHQW5HVRXUFH 0DQDJHPHQW

º &RPPRQ�&�&���PHWKRGV�
�� 'DWD 6RFNHW 0DQDJHPHQW'DWD 6RFNHW 0DQDJHPHQW

�� ,QWHUQDO 'DWD 0DQDJHPHQW,QWHUQDO 'DWD 0DQDJHPHQW

�� &ODVV 6DYH 	 5HVWRUH&ODVV 6DYH 	 5HVWRUH

�� &XVWRP��VSHFLDOL]DWLRQ��0RGXOH&XVWRP��VSHFLDOL]DWLRQ��0RGXOH

CustomAPICustomAPI..tcltcl

CustomAPICustomAPI.so.so

genericAPIgenericAPI..tcltcl

genericAPIgenericAPI.so.so

CustomAPICustomAPI..rscrsc

genericAPIgenericAPI..rscrsc

TCL/TK Command LayerTCL/TK Command Layer

C/C++ Package LayerC/C++ Package Layer



/'$6�$3,�&RPPXQLFDWLRQV�/'$6�$3,�&RPPXQLFDWLRQV�

vv ��7\SHV�RI�6RFNHW�&RPPXQLFDWLRQV�LQ�$3,·V���7\SHV�RI�6RFNHW�&RPPXQLFDWLRQV�LQ�$3,·V�
�� 2SHUDWRU�6RFNHWV���1RUPDO�,QWHU�SURFHVV�&RPPDQGV�	�0HVVDJHV2SHUDWRU�6RFNHWV���1RUPDO�,QWHU�SURFHVV�&RPPDQGV�	�0HVVDJHV

�� (PHUJHQF\�6RFNHWV���(UURU�	�:DUQLQJ�&RPPDQGV�	�0HVVDJHV(PHUJHQF\�6RFNHWV���(UURU�	�:DUQLQJ�&RPPDQGV�	�0HVVDJHV

�� 'DWD�6RFNHWV���%LQDU\�'DWD�LQ�HLWKHU�5DZ�6WUHDPV�RU�&���2EMHFWV'DWD�6RFNHWV���%LQDU\�'DWD�LQ�HLWKHU�5DZ�6WUHDPV�RU�&���2EMHFWV

Normal Priority:Normal Priority:
Commands & MessagesCommands & Messages

Exceptional Priority:Exceptional Priority:
Errors & WarningsErrors & Warnings

Binary Data:Binary Data:
Streamed & C++ ObjectsStreamed & C++ Objects

7&/�7.�/D\HU7&/�7.�/D\HU

&�&���/D\HU&�&���/D\HU
Data SocketData Socket

Emergency SocketEmergency Socket

Operator SocketOperator Socket

&�� 6RFNHW &ODVV 2EMHFWV&�� 6RFNHW &ODVV 2EMHFWV

7&/0DVWHU ,QWHUSUHWHU7&/0DVWHU ,QWHUSUHWHU

7&/0DVWHU ,QWHUSUHWHU7&/0DVWHU ,QWHUSUHWHU
7&/0DLQ7&/0DLQ

0DVWHU ,QWHUSUHWHU0DVWHU ,QWHUSUHWHU



'LVWULEXWHG�$3,�6XSHUYLVRU�'LVWULEXWHG�$3,�6XSHUYLVRU�

vv0DQDJHU�$3,�0DQDJHU�$3,�
�� 7ZR�6XSHUYLVRU\�/D\HUV�7ZR�6XSHUYLVRU\�/D\HUV�

º 6LQJOH�´WRS�OHYHOµ�0DQDJHU

º 0XOWLSOH��������$VVLVWDQW
0DQDJHUV

�� 0DQDJHU�/D\HU�0DQDJHU�/D\HU�
º &RPPXQLFDWLRQV

�� 0DQDJHV VRFNHWV 	 TXHXHV0DQDJHV VRFNHWV 	 TXHXHV

�� ,QWHUIDFH IRU 8VHU $3,·V,QWHUIDFH IRU 8VHU $3,·V

�� 3RLQW RI FRQWDFW IRU $OO $3,·V3RLQW RI FRQWDFW IRU $OO $3,·V

º ([FHSWLRQ�0DQDJHPHQW

º /RJ�)LOH�0DQDJHPHQW

º 6\VWHP�2SHUDWRU�,QWHUIDFH

�� $VVLVWDQW�0DQDJHU�/D\HU�$VVLVWDQW�0DQDJHU�/D\HU�
º &RPPDQG�([HFXWLRQ�

�� 3DUVLQJ3DUVLQJ

�� 6FKHGXOH %XLOGLQJ6FKHGXOH %XLOGLQJ

�� &RPPDQG 6HTXHQFLQJ&RPPDQG 6HTXHQFLQJ

º 5HSRUWV�WR�0DQDJHU�/D\HU

Manager APIManager API

Command
Queue Assistant Managers

Send
Queue

Recv
Queue

Cmd Parser

Cmd Scheduler
API Command

Sequencer

CMD APICMD API
(tclsh)

GUI  APIGUI  API
(wish)

WEB APIWEB API
(tclet)

LDAS APILDAS API LDAS APILDAS API

Emergency
Socket

Emergency
Socket

Operator
Socket

Operator
Socket

Recv
Socket

Send
Socket

Emergency
Socket

Operator
Socket

Data  Sockets

Emergency
Socket

Operator
Socket



'LVWULEXWHG�'DWDEDVH�$3,�'LVWULEXWHG�'DWDEDVH�$3,�

vv0HWDGDWD0HWDGDWD�$3,��$3,�
�� 5HODWLRQDO�'DWDEDVH�5HODWLRQDO�'DWDEDVH�

º 8VLQJ�2'%&�6WDQGDUG�IRU�&DOOV

º &XUUHQWO\�'HYHORSLQJ�ZLWK�'%�

º 6HUYHU�FDQ�EH�8QL[�RU�17�%DVHG

�� 7DEOH�&RQWHQWV�7DEOH�&RQWHQWV�
º )UDPH�&KDUDFWHUL]DWLRQ�

�� 'HVFULSWRUV'HVFULSWRUV

�� 6LPSOH 6WDWLVWLFDO 6XPPDU\6LPSOH 6WDWLVWLFDO 6XPPDU\

º (YHQW�&KDUDFWHUL]DWLRQ�
�� 2SWLPDO )LOWHU 5HVXOWV2SWLPDO )LOWHU 5HVXOWV

�� $VWURSK\VLFDO SDUDPHWHUV$VWURSK\VLFDO SDUDPHWHUV

º *'6�7ULJJHU�5HVXOWV

º &'6�6WDWH�9HFWRUV

º /'$6�/RJV

�� 0HWDGDWD0HWDGDWD�4XHU\�4XHU\�6HYLFHV�6HYLFHV
º /'$6�3URFHVVLQJ�4XHULHV

º 'DWD�0LQLQJ�4XHULHV

LIGO Metadata Table(s)

Relational Database

gener icAPI .tcl

gener icAPI .so

metadataAPI.so

metadataAPI.tcl

TCL/TK Layer

C/C++ Layer

Relational Database
ServerServerServer

Application

Relational Database
ClientClientClient
API

gener icAPI .rsc

metadataAPI .rsc

TCL Script

LDAS MetadataAPI
Components

TCP/IP
Sockets

Star t-up Resource



'DWDEDVH�(YHQW�7DEOHV�'DWDEDVH�(YHQW�7DEOHV�
Event ID Start

Time
Delta
Time

IFO Site Number
Frames

Mass 1 Mass 2 SNR Confidence Ringdown
ID

Event ID Start
Time

Delta
Time

IFO Site Number
Frames

Quality
Factor

Frequency SNR Confidence Inspiral ID

Event ID Start
Time

Delta
Time

IFO Site Number
Frames

Sky
Location

Frequency Source
Name

SNR Confidence

Event
ID

IFOWA4
Time

IFOWA2
Time

IFOLA4
Time

Duration Number
Frames

Sky
Central

Sky
Radius

SNR Frequency Bandwidth

Black HoleBlack Hole Ringdown Ringdown Table Table

BinaryBinary  Inspiral Inspiral  Table Table

Periodic Source TablePeriodic Source Table  

Burst TableBurst Table

see see URL: URL: httphttp ://://wwwwww..ligoligo..caltechcaltech..eduedu/~/~xhuxhu/index./index.htmlhtml  for Event, Frame, GDS, Log,  for Event, Frame, GDS, Log, CDS CDS Table DescriptionsTable Descriptions

Event
ID

Start
Time

IFO
Site

SNR Filter
Type

Par 1
Name

Par 1
Type

Par 1
Value

Par 2
Name

Par 2
Type

Par 2
Value

… Par N
Name

Par N
Type

Par N
Value

Source Independent TableSource Independent Table



6RIWZDUH�0DSSLQJ6RIWZDUH�0DSSLQJ�RQOLQH��RQOLQH���



6RIWZDUH�0DSSLQJ6RIWZDUH�0DSSLQJ��RIIOLQHRIIOLQH����



6RIWZDUH�6WDWXV�6RIWZDUH�6WDWXV�
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RemoteFilterAPI
WebAPI
CmdLineAPI
GuiAPI

DataIngestionAPI
DiskCacheAPI
ControlMonitorAPI
EventManagerAPI
WrapperAPI
MpiAPI
DataConditioningAPI
LightWeightAPI
Meta(Event)dataAPI
FrameAPI
ManagerAPI
GenericAPI

Algorithm Library
Database Server
Light-Weight I/O Library
Frame I/O Library



)LUVW�6RIWZDUH�'HOLYHUDEOH�)LUVW�6RIWZDUH�'HOLYHUDEOH�

vv DD�UHOHDVH�6SULQJ���"�UHOHDVH�6SULQJ���"
�� /'$6�&RPSRQHQWV�WR�EH/'$6�&RPSRQHQWV�WR�EH

LQFOXGHG�LQFOXGHG�
º *HQHULF$3,

º )UDPH$3,

º 0HWD�(YHQW�GDWD$3,

º /LJKW:HLJKW'DWD$3,

º 'DWD&RQGLWLRQLQJ$3,

º 0DQDJHU$3,

º 6LPSOH�8VHU$3,

�� 6RPH�´4XLFN�/RRNµ6RPH�´4XLFN�/RRNµ
&DSDELOLWLHV&DSDELOLWLHV

�� 6XSSRUW�RI�6LWH�,QVWDOODWLRQ6XSSRUW�RI�6LWH�,QVWDOODWLRQ
$FWLYLWLHV$FWLYLWLHV

�� 3URYLGH�8VHU�%DVH�IRU�7HVWLQJ3URYLGH�8VHU�%DVH�IRU�7HVWLQJ
DQG�'HEXJJLQJ�6\VWHPDQG�'HEXJJLQJ�6\VWHP

UserAPIUserAPI

ManagerAPIManagerAPI

LightWeightDataAPILightWeightDataAPI

DataConditioningAPIDataConditioningAPI

MetaDataAPIMetaDataAPI

FrameAPIFrameAPI



/'$6�8VHU�&ODVVLILFDWLRQV�/'$6�8VHU�&ODVVLILFDWLRQV�

vv 3HUXVHUV3HUXVHUV������%URZVHUV�%URZVHUV�RI�'DWD�3URGXFWVRI�'DWD�3URGXFWV
�� &RQQHFWLRQ��0RGHP�RU�(WKHUQHW&RQQHFWLRQ��0RGHP�RU�(WKHUQHW

�� 7RROV�RI�&KRLFH��*8,�	�:HE�%URZVHU7RROV�RI�&KRLFH��*8,�	�:HE�%URZVHU

vv 8VHUV8VHUV������PHWDPHWD�'DWD�)ORZ�0DQLSXODWRUV��'DWD�)ORZ�0DQLSXODWRUV�����3HUXVHUV3HUXVHUV
�� &RQQHFWLRQ��0RGHP��(WKHUQHW��/'$6�/$1�RU�:$1&RQQHFWLRQ��0RGHP��(WKHUQHW��/'$6�/$1�RU�:$1

�� 7RROV�RI�&KRLFH��*8,�RU�&RPPDQG�/LQH�,QWHUIDFH7RROV�RI�&KRLFH��*8,�RU�&RPPDQG�/LQH�,QWHUIDFH

vv 'HYHORSHUV'HYHORSHUV���$OJRULWKP�,QIUD�VWUXFWXUH�&RGHUV���$OJRULWKP�,QIUD�VWUXFWXUH�&RGHUV
�� &RQQHFWLRQ��(WKHUQHW��/'$6�/$1�RU�:$1&RQQHFWLRQ��(WKHUQHW��/'$6�/$1�RU�:$1

�� 7RROV�RI�&KRLFH��5DZ�'DWD�RU�6RFNHWV�'LUHFWO\�LQWR�/'$6�'DWD�)ORZ7RROV�RI�&KRLFH��5DZ�'DWD�RU�6RFNHWV�'LUHFWO\�LQWR�/'$6�'DWD�)ORZ

vv 3URFHVVHV3URFHVVHV���'LVWULEXWHG�3URFHVVHV�RI�/'$6���'LVWULEXWHG�3URFHVVHV�RI�/'$6
�� &RQQHFWLRQV��/'$6�/$1��RU�:$1&RQQHFWLRQV��/'$6�/$1��RU�:$1

�� 7RROV�RI�&KRLFH��/'$6�&RPPDQG�DQG�'DWD�6RFNHWV�3URWRFROV7RROV�RI�&KRLFH��/'$6�&RPPDQG�DQG�'DWD�6RFNHWV�3URWRFROV



/'$6�8VHU�,QWHUIDFHV�/'$6�8VHU�,QWHUIDFHV�

vv 8VHU�,QWHUIDFH�PRGHO�EDVHG�RQ�7&/�7.8VHU�,QWHUIDFH�PRGHO�EDVHG�RQ�7&/�7.
�� 'RHVQ·W�SUHFOXGH�RWKHU�VRIWZDUH�ODQJXDJHV�'RHVQ·W�SUHFOXGH�RWKHU�VRIWZDUH�ODQJXDJHV�

º $Q\�HQYLURQPHQW�WKDW�FDQ�VHQG�/'$6�&RPPDQGV��SURSHUO\�IRUPDWWHG��WR
WKH�0DQDJHU$3,·V�&RPPDQG�6RFNHW�DQG�UHFHLYH�/'$6�/LJKW�:HLJKW�'DWD
)RUPDW�FDQ�EH�PDGH�WR�ZRUN�ZLWK�/'$6�

�� 3RUWDEOH�EHWZHHQ�3RUWDEOH�EHWZHHQ�8QL[8QL[���:LQGRZV���0DF�2SHUDWLQJ�6\VWHPV���:LQGRZV���0DF�2SHUDWLQJ�6\VWHPV

vv ��7\SHV�RI�8VHU�,QWHUIDFHV�%DVHG�RQ��7\SHV�RI�8VHU�,QWHUIDFHV�%DVHG�RQ
7&/�7.�WR�EH�SURYLGHG�7&/�7.�WR�EH�SURYLGHG�
�� &RPPDQG�/LQH�,QWHUIDFHV&RPPDQG�/LQH�,QWHUIDFHV���7&/�VKHOO�VFULSWV�ZKLFK�FRPPXQLFDWH�ZLWK

WKH�/'$6�0DQDJHU$3,�VRFNHWV

�� *UDSKLFDO�8VHU�,QWHUIDFHV*UDSKLFDO�8VHU�,QWHUIDFHV���7.�:LVK�VKHOO�ZLGJHWV�ZKLFK�FRPPXQLFDWH
ZLWK�WKH�/'$6�0DQDJHU$3,·V�VRFNHWV

�� :HE�%URZVHU�,QWHUIDFHV:HE�%URZVHU�,QWHUIDFHV���7&/HW�SOXJ�LQV�WKDW�GLVSOD\�ZLGJHWV�LQ�ZHE
EURZVHUV�	�FRPPXQLFDWH�ZLWK�WKH�/'$6�0DQDJHU$3,·V�VRFNHWV



´6PDUWµ�8VHU�,QWHUIDFHV�´6PDUWµ�8VHU�,QWHUIDFHV�
vv ,QLWLDO�/LPLWHG�8,,QLWLDO�/LPLWHG�8,

�� &OLHQW�6HUYHU�6RFNHW�/LQNV&OLHQW�6HUYHU�6RFNHW�/LQNV

�� 6HUYHU�VHQGV�7&/�7.�&RGH6HUYHU�VHQGV�7&/�7.�&RGH

vv )LQDO�&XVWRP�8,)LQDO�&XVWRP�8,
�� $SSHQGHG�)XQFWLRQDOLW\�WR�8,$SSHQGHG�)XQFWLRQDOLW\�WR�8,

�� 3URYLGHGV3URYLGHGV�FHQWUDOL]HG�8,�FHQWUDOL]HG�8,
&RGH�0DQDJHPHQW&RGH�0DQDJHPHQW

6RFNHW�%DVHG�
&RPPXQLFDWLRQV



/'$6�'RFXPHQWDWLRQ�/'$6�'RFXPHQWDWLRQ�

vv 2Q�WKH�:HE��/,*2�'DWD�:RUNLQJ�*URXS2Q�WKH�:HE��/,*2�'DWD�:RUNLQJ�*URXS
%XOOHWLQ�%RDUG%XOOHWLQ�%RDUG
�� KWWSKWWS������ZZZZZZ��OLJROLJR��FDOWHFKFDOWHFK��HGXHGX�aSULQFH�/'&*B�aSULQFH�/'&*BOVFOVF�/'&*��/'&*�KWPOKWPO

º /'$6�7HFKQLFDO�5HYLHZ�'RFXPHQWV

º /'$6�6RIWZDUH�*XLGHOLQHV

º /'$6�6RIWZDUH�5HTXLUHPHQWV

º /'$6�6RIWZDUH�6SHFLILFDWLRQV

º /'$6�&RGH�)RUPDWWHG�DV�+70/

º /'$6�3UHVHQWDWLRQV

º 2WKHU�8VHIXO�'RFXPHQWDWLRQ

�� /'$6�6RXUFH�&RGH�3UHVHQWDWLRQ/'$6�6RXUFH�&RGH�3UHVHQWDWLRQ
º &���WR�+70/�XVLQJ�'2&��

º 7&/�7.�WR�+70/�XVLQJ�7&/'RF

º &96�6HUYHU�WR�/'$6�6RIWZDUH�5HSRVLWRU\��SDVVZRUG�SURWHFWHG��SDVVZRUG�SURWHFWHG�



&ORVLQJ�5HPDUNV�&ORVLQJ�5HPDUNV�

vv 3ULPDU\�3XUSRVH���'HWHFWLRQ�2I3ULPDU\�3XUSRVH���'HWHFWLRQ�2I
*UDYLWDWLRQDO�:DYHV�8VLQJ�/,*2�'DWD*UDYLWDWLRQDO�:DYHV�8VLQJ�/,*2�'DWD

vv 'HVLJQ�,V�3RUWDEOH��([WHQVLEOH�'HVLJQ�,V�3RUWDEOH��([WHQVLEOH�
0DLQWDLQDEOH�	�)OH[LEOH0DLQWDLQDEOH�	�)OH[LEOH

vv 6XSSRUWV�8VHUV�$W�0XOWLSOH�/HYHOV6XSSRUWV�8VHUV�$W�0XOWLSOH�/HYHOV
�� H�J��H�J���3HUXVHUV�3HUXVHUV��8VHUV��'HYHORSHUV��3URFHVVHV��8VHUV��'HYHORSHUV��3URFHVVHV

vv 3RZHUIXO�´6PDUWµ�8VHU�,QWHUIDFHV�%DVHG3RZHUIXO�´6PDUWµ�8VHU�,QWHUIDFHV�%DVHG
2Q�7/&�7.�+DYH�%HHQ�2Q�7/&�7.�+DYH�%HHQ�3URWRW\SHG3URWRW\SHG

vv 6LJQLILFDQW�$PRXQWV�2I�&RGLQJ�6WLOO�$KHDG�6LJQLILFDQW�$PRXQWV�2I�&RGLQJ�6WLOO�$KHDG�


