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;PHOG��'DWD�,QWHJUDWLRQ�
IRU�WKH�/LIH�6FLHQFHV�
'DWDVKHHW�
2QH�RI�WKH�PRVW�VLJQLILFDQW�UHTXLUHPHQWV�XQGHUO\LQJ�
PRGHUQ� OLIH� VFLHQFHV� UHVHDUFK� LV� V\VWHPDWLF�
LQWHJUDWLRQ�� RUJDQL]DWLRQ�� DQG� FOHDU� YLVXDO�
UHSUHVHQWDWLRQ�RI�FRPSOH[� UHVHDUFK�DQG�HQWHUSULVH�
GDWD�� 'DWD� WKDW� LV� GLVSHUVHG� WKURXJKRXW� WKH�
HQWHUSULVH�� VFDWWHUHG� DFURVV� GLVSDUDWH� SODWIRUPV��
FRPSLOHG� ZLWKLQ� VSHFLDOL]HG� DSSOLFDWLRQV� DQG�
GDWDEDVHV���
7KH�;PHOG�SODWIRUP�IRU�'DWD�,QWHJUDWLRQ�SURYLGHV�D�
FRPSHOOLQJ� GDWD�LQWHJUDWLRQ� WHFKQRORJ\� GHYLVHG�
IRU� GDWD�GULYHQ� GUXJ� GLVFRYHU\�� FOLQLFDO� WULDOV�
DQDO\VHV� DQG� NQRZOHGJH� PDQDJHPHQW� IRU� OLIH�
VFLHQFHV�DQG�SKDUPDFHXWLFDO�UHVHDUFK��
;PHOG�DOORZV�FXVWRPHUV�WR� LQWHJUDWH�GLVSDUDWH�DQG�
KHWHURJHQHRXV� IRUPV� RI� GDWD� WR� SURYLGH� WKH� EDVLV�
IRU�D�KROLVWLF�DSSURDFK�WR� UHVHDUFK�DQG�D�V\VWHPLF�
IRXQGDWLRQ� IRU� EXVLQHVV� LQWHOOLJHQFH� DQG� GDWD�
PLQLQJ�� ;PHOG� UHOLHV� RQ� LWV� DELOLW\� WR� SXW� WRJHWKHU�
SK\VLFDOO\� GLVSDUDWH� VRXUFHV� RI� GDWD� DQG� WKHQ�
DOORZLQJ� HQG�XVHUV� WR� FRQGXFW� VLQJOH�SRLQW� TXHULHV�
DFURVV� WKLV� YDVW� SRRO� RI� GDWD�� DV� WKRXJK� LW� ZHUH� D�
VLQJOH�UHVRXUFH��
7KLV� VROXWLRQ� SURYLGHV� WKH� EDVLV� IRU� LQWHJUDWLQJ� DQ\�
IRUP� RI� FRPSOH[�� XQVWUXFWXUHG� UHVHDUFK� GDWD��
;PHOG� DVVXPHV� WKDW� VXFK� GDWD� LV� ODUJHO\�
KHWHURJHQHRXV��SK\VLFDOO\�GLVSDUDWH�DQG�DYDLODEOH�
RII� GLIIHUHQW� SODWIRUPV� �IODW� ILOHV�� IWS� VLWHV�� OHJDF\�
GDWDEDVH�V\VWHPV�HWF����
%HVLGHV� LQWHJUDWLQJ� H[LVWLQJ� HQWHUSULVH� GDWD�� WKLV�
VROXWLRQ� DOVR� DOORZV� WKH� HQG� XVHUV� WR� FUHDWH� DQG�
PDLQWDLQ�WKHLU�RZQ�GDWDEDVHV�RQ�DQ�RQJRLQJ�EDVLV��
$� VLQJOH� SRLQW�� H[SUHVVLYH� TXHU\� ODQJXDJH� HQVXUHV�
WKDW� D� YDULHW\� RI� TXHULHV� FDQ� EH� LPSOHPHQWHG�
DFURVV� WKHVH�GDWD�VRXUFHV� WR�SLQSRLQW� WR�GDWD�WKDW�
PDWWHUV��VHDPOHVVO\���
%\� UHSUHVHQWLQJ� WKH�GDWD�FRQVLVWHQWO\�DQG� ORJLFDOO\�
XVLQJ� WRGD\·V� PRVW� OHJLEOH� GDWD�IRUPDW�� ;0/�� WKLV�
VROXWLRQ� PDNHV� LV� FRQGXFLYH� IRU� SURGXFWLYH� DQG�
FROODERUDWLYH�5	'��

:K\�XVH�;0/�WR�UHSUHVHQW�GDWD"�
;0/�RSHQV�WKH�GRRUV�WR�FOHDU�DQG�DSSURSULDWH�GDWD�
UHSUHVHQWDWLRQ�� 7KLV� IXQFWLRQDOLW\� DULVHV� IURP� WKH�
DELOLW\� WR� XVH� ;0/� WR� GHILQH� WKH� VWUXFWXUH� RI�
HOHPHQWV� DQG� GDWD� DQG� WKH� LQWHU�UHODWLRQVKLS� RI�
GDWD� DQG� GDWD� HOHPHQWV�� 6XFK� D� VWUXFWXUH� DOORZV�
GHYHORSHUV� WR� FUHDWH� �'� UHSUHVHQWDWLRQV� RI�
FKHPLFDO�DQG�ELRORJLFDO�VWUXFWXUHV�XVLQJ�GDWD�IURP�
D� QXPEHU� RI� VRXUFHV� RU� WR� UHSUHVHQW� FRPSOH[�
VFLHQWLILF�GDWD�LQ�D�JUDSKLFDO�IRUPDW��VHH�)LJ������
7KH�XWLOL]DWLRQ�RI�;0/�FUHDWHV�SRZHUIXO�RSSRUWXQLWLHV�
IRU� GHYHORSHUV� LQ� VHFWRUV� VXFK� DV� SKDUPDFHXWLFDO��
ELRWHFKQRORJ\�� JHQRPLFV� HWF�� � ZKHUH� FRPSOH[�
GDWD� LV� LQFUHDVLQJO\� LQWHUSUHWHG� YLVXDOO\�� 7KLV� GDWD�
UHSUHVHQWDWLRQ� IXQFWLRQDOLW\� FDQ� EH� IXOO\� FDSWXUHG�
DQG�UHQGHUHG�E\�SUREOHP�VSHFLILF�DSSOLFDWLRQV���

:KDW�PDNHV�;0/�'DWD�LQWHJUDWLRQ�DWWUDFWLYH"�
0RVW� GDWDEDVH� LQWHUDFWLRQV� DUH� GHILQHG� LQ� D�
SDUWLFXODU� SURJUDPPLQJ� ODQJXDJH�� VR� WKDW� UHVXOWV�
DUH� UHWXUQHG� LQ� WKDW� ODQJXDJH·V�QDWLYH�GDWD� W\SHV��
:KLOH� 6WDQGDUG�4XHU\� /DQJXDJH� �64/�� LV� D�ZLGHO\�
DFFHSWHG� PHWKRG� IRU� VSHFLI\LQJ� WKH� GDWDEDVH�
TXHVWLRQ�� WKHUH� LV�QRW�\HW�D� ODQJXDJH�LQGHSHQGHQW�
DQG� GDWDEDVH�QHXWUDO� VSHFLILFDWLRQ� IRU� WKH�
UHVSRQVH�� ;0/� DIIRUGV� DQ� RSSRUWXQLW\� WR� SURYLGH�
WKLV��;0/�SURYLGHV�DQ�RSHQ�VRXUFH�VROXWLRQ�IRU�GDWD�
PLJUDWLRQ� EHWZHHQ� SURJUDPPLQJ� ODQJXDJHV�� 7KLV�
SURYHV� KLJKO\� DWWUDFWLYH� LQ� D� VHFWRU� OLNH� GUXJ�
GLVFRYHU\� DQG� FOLQLFDO� VWXGLHV� FKDUDFWHUL]HG� E\� D�
ODUJH�QXPEHU�RI�KHWHURJHQHRXV�DSSOLFDWLRQV�XVLQJ�
D� QXPEHU� RI� SURJUDPPLQJ� ODQJXDJHV� WR� GHULYH�
FRPSOH[�GDWD�LQ�D�QXPEHU�RI�IRUPDWV��
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:K\�QRZ"�
9LUWXDOO\� DOO�ODUJH� DQG� PHGLXP� VL]HG�
ELRSKDUPDFHXWLFDO� FRPSDQLHV� DUH� XVLQJ� ;0/��
SULPDULO\� GULYHQ� E\� WKH� QHHG� WR� UDSLGO\� DQG� FRVW�
HIIHFWLYHO\� LQWHJUDWH� GDWD� IURP� D� QXPEHU� RI�
VRXUFHV��(LJKW\�WKUHH�SHUFHQW�RI�D�VXUYH\�SRSXODWLRQ�
LV� XVLQJ� ;0/��� 1LQHW\� VHYHQ� SHUFHQW� H[SHFW� WR� EH�
XVLQJ� LW� E\� ������ LQ� HIIHFW�PDNLQJ� ;0/� DQ� LQWHJUDO�
SDUW�RI�DOO�DSSOLFDWLRQV�DQG�GDWDEDVHV�XVHG�E\� OLIH�
VFLHQFH�RUJDQL]DWLRQV���
8VHUV� DFURVV� FOLQLFDO� WULDOV�� GUXJ� GLVFRYHU\� DQG�
UHJXODWRU\� VXEPLVVLRQV�DUH�EHFRPLQJ�PRUH� IDPLOLDU�
DQG� FRPIRUWDEOH�ZLWK� WKH� WHFKQRORJ\� DQG� E\� WKH�
HIIRUWV� RI� YDULRXV� GDWD�UHSUHVHQWDWLRQ� LQLWLDWHV� VXFK�
DV� &',6&� �&OLQLFDO� 'DWD� ,QWHUFKDQJH� 6WDQGDUGV�
&RQVRUWLXP��DQG�WR�UDLVH�DZDUHQHVV�RI�;0/�DQG�WR�
FUHDWH�DQ�LQGXVWU\�ZLGH�VWDQGDUG�RYHU�WKH�ZHE���
7KH� )'$� LQ� WKH� 8QLWHG� 6WDWHV� KDV� DOUHDG\� PDGH�
NQRZQ� LWV� GHVLUH� WR� XVH� ;0/� DV� WKH� XQGHUO\LQJ�
WHFKQRORJ\� IRU� GDWD� UHODWHG� WR� HYDOXDWLQJ� GUXJ�
DSSURYDO� DSSOLFDWLRQ����� WKHUHE\� PDWFKLQJ� WKH�
$JHQF\·V� VWUDWHJLF� GLUHFWLRQ� IRU� GDWD� VXEPLVVLRQV�
DQG� DOLJQLQJ� ZLWK� RWKHU� LQGXVWU\� LQLWLDWLYHV� VXFK� DV�
WKH� 2SHUDWLRQDO� 'DWD� 0RGHO� �2'0�� GHILQHG� E\�
&',6&��
                                                 
�� 6XUYH\�� -XQH� ������ ´;0/� LQ� SKDUPDFHXWLFDO� UHVHDUFK� DQG�
GHYHORSPHQW� SURFHVVHVµ�� 6LOLFR� 5HVHDUFK� SXEOLFDWLRQ� WLWOHG�
´H5	'� ,QVLJKWV�� $QDO\VLV� RI� FRPSXWLQJ� VWUDWHJLHV� LQ� WKH� OLIH�
VFLHQFH�UHVHDUFK�DQG�GHYHORSPHQW�SURFHVVHVµ�
��
��6WRFNEULGJH��1���)'$�3URSRVHG�(&*�,QWHUFKDQJH�6WDQGDUGV��
1RYHPEHU���WK��������
KWWS���ZZZ�IGD�JRY�FGHU�UHJXODWRU\�HUVU�(&*GDWD�KWP��
�
��/LSLFN\��5���6WRFNEULGJH��1���HW��DO���3URSRVHG�3UHVHQWDWLRQV�IRU�
WKH�0HHWLQJ�RQ����1RYHPEHU�������
KWWS���ZZZ�IGD�JRY�FGHU�UHJXODWRU\�HUVU�(&*SUHVHQWDWLRQV�KWP��

,V�WKLV�DQ�;0/�GDWDEDVH"�

1R��;PHOG�LV�D�PLGGOHZDUH�WKDW�XVHV�DQ�XQGHUO\LQJ��
VHOHFW� HQWHUSULVH� UHODWLRQDO� DQG� ;0/� GDWDEDVHV� WR�
SK\VLFDOO\� VWRUH� WKH� GDWD� WKDW� LW� LQWHJUDWHV�� 7KLV�
DOORZV� HQWHUSULVH� FXVWRPHUV� WR� KDYH� LPPHGLDWH�
DFFHVV� WR� WKH� ZHDOWK� RI� UHODWLRQDO� GDWDEDVH�
PDQDJHPHQW�WRROV��VXFK�DV�EDFNXS��UHFRYHU\�DQG�
PLUURULQJ��

&XVWRP�3DFNDJHV�EDVHG�RQ�WKLV�PLGGOHZDUH�
*HQYHD� DOVR� SURYLGHV� GHGLFDWHG� DQG� IXOO\�
LQWHJUDWHG� ZRUNEHQFKHV� IRU� GDWD�GULYHQ� GUXJ�
GLVFRYHU\� �'UXJ� 'LVFRYHU\� (QWHUSULVH� (GLWLRQ��
DEEUHYLDWHG� DV� ''((�� DQG� DJULFXOWXUDO� LQIRUPDWLFV�
UHVHDUFK� �$JULFXOWXUDO� *HQRPH� ,QIRUPDWLFV�
:RUNEHQFK��� LQ� VLOLFR� YDFFLQH� GHVLJQ� DQG�
GHYHORSPHQW� �9DFFLQRPH� ,QIRUPDWLFV�:RUNEHQFK��
WKDW� XWLOL]H� WKLV� PLGGOHZDUH� WR� LQWHJUDWH� UHOHYDQW�
GDWDEDVHV���
,Q� WKH�FDVH�RI� WKH�''((�� IRU�H[DPSOH�� WKLV� LQFOXGHV�
UHOHYDQW� JHQRPH� VHTXHQFHV�� LQFOXGLQJ� WKH�
FRPSOHWH� DQQRWDWHG� VHTXHQFH� GDWDEDVH� ��
*HQEDQN�� JHQRPHV� RI� +RPR� 6DSLHQV�� PRGHO�
RUJDQLVPV� DQG� SDWKRJHQV�� SURWHLQ� GDWDEDVHV��
SURWHLQ�VWUXFWXUH�GDWDEDVHV�HWF��
��
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/LIH�6FLHQFHV�'DWD�,QWHJUDWLRQ�ZLWK�;PHOG�
7HFKQLFDO�6SHFLILFDWLRQV�
�
'DWDEDVH�7\SHV�6XSSRUWHG�
�� )ODW�ILOH�IRUPDWV�
�� ;0/�ILOH�IRUPDWV�
�� 5HODWLRQDO� GDWDEDVH� PDQDJHPHQW� V\VWHPV�

�5'%06��
�� ,QWHJUDWLRQ�RI�ERWK�ORFDO�DQG�UHPRWH�GDWD�
7RROV�DQG�)HDWXUHV�
�� $GYDQFHG� ;0/�GDWD� LQWHJUDWLRQ� HQJLQH� ²�

;PHOG��FRPELQHG�ZLWK�JUDSKLFDO�HDVH�RI�XVH�
�� 6WDQGDUGV�EDVHG�TXHU\�DQG�VHDUFK�WRROV�
�� 3RZHUIXO��JUDSKLFDO�TXHU\�LQWHUIDFH�WR�FRUUHODWH�

DFURVV�*HQRPH��3URWHLQ�DQG�6WUXFWXUH�GDWD�
�� &RQVWUXFW� FRPSOH[� �´LPSRVVLEOHµ�� TXHULHV� XVLQJ�

JUDSKLFDO�WRROV�
�� 6LPSOLILHG�)RUP�EDVHG�TXHU\�WRROV�IRU�VFLHQWLVWV�
�� &RQVLVWHQW��;0/�UHSUHVHQWDWLRQ�RI�DOO�GDWD�
9HULILHG�'DWD�6SHFLILFDWLRQV�
�� *HQEDQN�VSHFLILFDWLRQ�IURP�1DWLRQDO�&HQWHU�IRU�

%LRWHFKQRORJ\�,QIRUPDWLRQ��1&%,���86$�
�� 6ZLVV�SURW�� 7U(0%/� DQG� ,QWHU3UR� ;0/�

VSHFLILFDWLRQV� IURP� (XURSHDQ� %LRLQIRUPDWLFV�
,QVWLWXWH��(%,��

�� 3'%0/�;0/� VSHFLILFDWLRQ� IURP� 5HVHDUFK�
&ROODERUDWRU\� IRU� 6WUXFWXUDO� %LRLQIRUPDWLFV�
�5&6%��

�� &',6&� DQG� +/�� IRUPDWV� IRU� UHSUHVHQWDWLRQ� RI�
GDWD�IURP�FOLQLFDO�WULDOV�

�� )$67$�� PXOWLSOH� )$67$� IRUPDWV� IRU� VHTXHQFH�
GDWD�

�� 0$*(�0/� LPSRUW� DQG� H[SRUW� IRU� PLFURDUUD\�
H[SHULPHQW�GDWD�

�� &RQILJXUDEOH�;0/�IRUPDWV�IRU�GDWD�H[SRUW�
6\VWHP�)HDWXUHV�
�� *HQYHD�%LRVFLHQFHV�5HIHUHQFH�$UFKLWHFWXUH�IRU�

RSWLPDO�TXHU\�SHUIRUPDQFH�
�� 6HFXUH�&OLHQW�VHUYHU�DFFHVV�
�
�
�
�

3URJUDPPLQJ�DQG�(QDEOLQJ�7RROV�
�� 3URJUDPPDEOH�GDWD�PLGGOHZDUH�
�� :�&�;4XHU\�ODQJXDJH�IRU�GDWD�TXHU\�
�� 2SWLRQDO�LQWHJUDWHG�KLJK�SHUIRUPDQFH�ZRUNIORZ�

WRRO��4XDVFDGH�
�� *UDSKLFDO� ;4XHU\� FRQVWUXFWLRQ�� ;0/�

YLVXDOL]DWLRQ���DQG�)RUP�4XHU\�FRQVWUXFWLRQ�WRROV�
+DUGZDUH�DQG�6\VWHP�6XSSRUW�
�� 6XSSRUW� IRU� 5HGKDW� /LQX[� DQG� 6XQ� 6RODULV�

RSHUDWLQJ�V\VWHPV�
�� 6\VWHP�RSWLPL]DWLRQ�IRU�PD[LPXP�SHUIRUPDQFH��
�� ´'DWD�%DQN� LQ�DQ�$SSOLDQFHµ��*HQRPDWLTXH�� LV�

QRZ� DYDLODEOH� ZLWK� VL[� NH\� SXEOLF� UHSRVLWRULHV�
SUH�LQWHJUDWHG�

6XSSRUW�DQG�6HUYLFHV�
�� 2QOLQH�GRFXPHQWDWLRQ�
�� 6\VWHP�PRQLWRULQJ��IOH[LEOH�UHDO�WLPH�QRWLILFDWLRQ��
�� 3URDFWLYH� V\VWHP� PDQDJHPHQW� IRU� LQFUHDVHG�

V\VWHP�DYDLODELOLW\�
7UDLQLQJ�
�� 2Q�VLWH�RQH�WLPH�WUDLQLQJ�RI�VFLHQWLILF�VWDII�DQG�,7�

VXSSRUW�SHUVRQQHO�
)XQFWLRQDO�FRQVXOWDQF\��2SWLRQDO��
�� 2Q�VLWH� GRPDLQ� FRQVXOWDQF\� RQ� LQWHJUDWLQJ�

IXUWKHU�GDWDEDVHV�DQG�IRU�LQWHJUDWLQJ�;PHOG�LQWR�
FXVWRP�UHVHDUFK�ZRUNIORZV�

�

� *HQYHD�%LRVFLHQFHV�
����&UDLJ�5RDG��
���������
6LQJDSRUH��������
�
3KRQH���������������
(PDLO��LQIR#*HQYHD�FRP��
�
 

������*HQYHD� %LRVFLHQFHV� 3WH� /WG�� $OO� ULJKWV� UHVHUYHG�� � 6SHFLILFDWLRQV� VXEMHFW� WR� FKDQJH�
ZLWKRXW� QRWLFH�� *HQYHD� %LRVFLHQFHV� DQG� WKH� *HQYHD� %LRVFLHQFHV� ORJR� DUH� UHJLVWHUHG�
WUDGHPDUNV�RI�*HQYHD�%LRVFLHQFHV�3WH�/WG� LQ�6LQJDSRUH�DQG�RU�RWKHU�FRXQWULHV�ZRUOGZLGH��
$OO�RWKHU�WUDGHPDUNV�PHQWLRQHG�KHUHLQ�DUH�WKH�SURSHUW\�RI�WKHLU�UHVSHFWLYH�RZQHUV���
$GDSWHG�LPDJH�´&RORUHG�7(0�RI�FRURQDYLUXVHVµ�FRXUWHV\�RI�'U�6WHYH�3DWWHUVRQ��6FLHQFH�
3KRWR�/LEUDU\��$GDSWHG�LPDJH�´&RORUHG�7(0�RI�D�FOXVWHU�RI�FRURQD�YLUXVHVµ�FRXUWHV\�RI�'U�
*RSDO�0XUWL���6FLHQFH�3KRWR�/LEUDU\��$GDSWHG�LPDJH�´&RURQDYLUXVµ�FRXUWHV\�RI�5XVVHOO�
.LJKWOH\���6FLHQFH�3KRWR�/LEUDU\� 

&KHPR,QIRUPDWLFV�
����-DODQ�66�����
������3HWDOLQJ�-D\D�
6HODQJRU�'DUXO�(KVDQ�
�
3KRQH������������������
(PDLO���LQIR#FKHPRLQIRUPDWLFV�FRP���
�
�
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