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$�VFDODEOH�ILOH�EDVHG�GDWD�
VWRUH�IRU�IRUHQVLF�DQDO\VLV
)ODYLR�&UX]��$QGUHDV�0RVHU��0LFKDHO�&RKHQ



*55

Ɣ 'LVWULEXWHG�,QFLGHQW�5HVSRQVH�)UDPHZRUN
ż $JHQW�UXQQLQJ�RQ�FOLHQW�PDFKLQHV
ż 6HUYHU�FROOHFWV�LQIRUPDWLRQ�IURP�DJHQWV�UXQQLQJ�

UHPRWHO\�DQG�VWRUHV�LW�LQ�WKH�GDWD�VWRUH
Ɣ $�ODUJH�QXPEHU�RI�PDFKLQHV�LPSOLHV�KXJH�

DPRXQWV�RI�IRUHQVLF�GDWD



*55�2YHUYLHZ



$))��2EMHFW�6SDFH
Ɣ $))��LV�DQ�REMHFW�VWRUH�DEVWUDFWLRQ
Ɣ 0DGH�RI�PDQ\�REMHFWV�

ż 2EMHFW��DII���&���D��I���IV�RV�ERRW�LQL
ż $Q�REMHFW�KDV�D�VHW�RI�DWWULEXWHV
ż $WWULEXWH��VHW�RI�SDLUV��YDOXH��WLPHVWDPS�

Ɣ $))��QDPHVSDFH�XQLYHUVH�LV�DVVXPHG�WR�EH�LQFRPSOHWH
ż $))��REMHFWV�FDQQRW�EH�HQXPHUDWHG
ż :H�PXVW�VWRUH�UHIHUHQFHV�WR�FKLOGUHQ�RI�REMHFWV�DV�

DQ�DWWULEXWH�RI�WKH�REMHFW



'DWD�6WRUH�5HTXLUHPHQWV

Ɣ 6LQJOH�REMHFW�DFFHVV
Ɣ 6XSSRUW�IRU�ERWK�V\QFKURQRXV�DQG�DV\QFKURQRXV�

RSHUDWLRQV
Ɣ 2EMHFW�ORFNLQJ
Ɣ &RQFXUUHQW��PXOWL�SURFHVV�DQG�PXOWL�WKUHDGHG
Ɣ 7LPH�VWDPSHG�DWWULEXWHV



'DWD�6WRUH

Ɣ 'XH�WR�WKH�FKDUDFWHULVWLFV�RI�$))���PRVW�NH\�YDOXH�
³1R64/´�WHQG�WR�EH�D�JRRG�ILW

Ɣ $YDLODEOH�RSWLRQV�LQ�*55�
ż 0RQJR��REMHFWV�DV�GRFXPHQWV�
ż 0\64/��VLQJOH�WDEOH�ZKHUH�HDFK�URZ�UHSUHVHQWV�

D�WLPHVWDPSHG�YDOXH�
Ɣ 7KRVH�GDWD�VWRUHV�KDYH�VKRZQ�VRPH�SHUIRUPDQFH�

SUREOHPV



64/LWH�'DWD�6WRUH

Ɣ 3DUWLWLRQ�WKH�$))��REMHFW�VSDFH�LQWR�VHYHUDO�
ILOHV
ż (DFK�ILOH�PD\�KDYH�PXOWLSOH�REMHFWV
ż $WWULEXWHV�RI�D�VLQJOH�REMHFW�DUH�VWRUHG�LQ�D�

VLQJOH�ILOH
Ɣ )LOHV�DUH�LQGHSHQGHQW�GDWDEDVHV�VLQFH�HDFK�

RSHUDWLRQ�RQO\�ZRUNV�ZLWK�DQ�REMHFW
Ɣ *UDQXODULW\�FDQ�EH�FXVWRPL]HG



*UDQXODULW\��3DWK�&RQILJXUDWLRQ
Ɣ DII���&���D��I���IV�RV�ERRW�LQL

ż &���D��I���VTOLWH
Ɣ DII���&���D��I���IV�RV�FPG�H[H

ż &���D��I���VTOLWH
Ɣ DII���EOREV��DI����D

ż EOREV��DI����D�VTOLWH
Ɣ 3DWKLQJ�FRQILJXUDWLRQ�

ż �"3�SDWK!&?�?^����?`"���_��
����2QH�ILOH�SHU�FOLHQW
ż �"3�SDWK!EOREV�>A�@���
���2QH�ILOH�SHU�EORE
ż �"3�SDWK!KXQWV�>A�@���
���2QH�ILOH�SHU�KXQW
ż �"3�SDWK!>A�@���
���2QH�ILOH�SHU�WRS�OHYHO�GLUHFWRU\



64/LWH�'DWD�6WRUH



'LUHFWRU\�RI�ILOHV



'LVWULEXWHG�GDWD�VWRUH

Ɣ :KLOH�WKH�64/LWH�GDWD�VWRUH�KDV�JUHDW�
SHUIRUPDQFH��LW�ZLOO�QRW�VFDOH�ZHOO�EHFDXVH�
DOO�WKH�VHUYHU�SURFHVVHV�PXVW�UXQ�RQ�D�
VLQJOH�PDFKLQH
ż $�VLQJOH�PDFKLQH�FDQ�RQO\�KROG�VR�
PXFK�GDWD

Ɣ 3DUWLWLRQ�WKH�64/LWH�ILOHV�DFURVV�1�VHUYHUV



3DUWLWLRQLQJ�WKH�GLUHFWRU\



$UFKLWHFWXUH



0DSSLQJ�$))��REMHFWV

Ɣ :H�QHHG�WR�PDS�REMHFWV�WR�GDWD�VHUYHUV
ż 6ROYHG�SUREOHP��REMHFWV�WR�ILOHV
ż :H�QHHG�WR�PDS�ILOHV�WR�GDWD�VHUYHUV



&RQVLVWHQW�KDVKLQJ

Ɣ 6HUYHU�KDVK�VSDFH�UDQJHV�IURP���WR���

���
Ɣ µDII���&���D��I���IV�RV�ERRW�LQL¶��!�µ&���D��I���VTOLWH¶
Ɣ KDVK�µ&���D��I���VTOLWH¶���!��[��������



+RZ�LV�WKH�PDSSLQJ�FRQILJXUDWLRQ�XVHG"

Ɣ 'DWD�0DVWHU�
ż 6WDUWXS��FKHFN�LI�PDSSLQJ�FRQILJXUDWLRQ�H[LVWV

Ŷ &UHDWH�LW�LI�WKDW�LV�QRW�WKH�FDVH
Ɣ 'DWD�6HUYHU�

ż 5HDG�PDVWHU�ORFDWLRQ
ż 5HJLVWHU�ZLWK�PDVWHU�DQG�UHFHLYH�PDSSLQJ�FRQILJXUDWLRQ

Ɣ &OLHQW�
ż 5HDG�OLVW�RI�VHUYHUV
ż $VN�D�UDQGRP�VHUYHU�IRU�WKH�PDSSLQJ
ż 0DVWHU�KDV�D�OLPLWHG�UROH



'DWD�6WRUH�2YHUYLHZ



0LFUR�%HQFKPDUNV

Ɣ 0HDVXUHG�WKH�SHUIRUPDQFH�RI�WKH�QHZ�
GDWD�VWRUH�XVLQJ�PLFUR�EHQFKPDUNV
ż %HQFKPDUN�VFULSW�SHUIRUPV�D�VHTXHQFH�
RI�GDWD�VWRUH�RSHUDWLRQV

Ɣ 8VHG�WZR�VFHQDULRV



����2EMHFWV�ZLWK�IHZ�DWWULEXWHV



����2EMHFWV�ZLWK�PDQ\�DWWULEXWHV



(QG�WR�(QG�%HQFKPDUNV

Ɣ ([HFXWH�VHYHUDO�³IORZV´�RQ�PXOWLSOH�FOLHQWV�
UXQQLQJ�RQ�D�VLQJOH�PDFKLQH

Ɣ :H�PHDVXUHG�WKH�VFDODELOLW\�RI�WKH�GDWD�
VWRUHV�E\�LQFUHDVLQJ�WKH�QXPEHU�RI�
ż :RUNHUV
ż )URQWHQG�VHUYHUV
ż 'DWD�VHUYHUV



(QG�WR�(QG�%HQFKPDUNV



(QG�WR�(QG�%HQFKPDUNV



8VLQJ�WKH�'DWD�6WRUH�ZLWK�165/

Ɣ 165/�LV�D�OLEUDU\�RI�KDVKHV�RI�ILOHV�IURP�
NQRZQ�VRIWZDUH�SDFNDJHV

Ɣ *55�FDQ�GH�GXSOLFDWH�ILOHV�IURP�PXOWLSOH�
FOLHQWV

Ɣ ,GHD��XVH�WKH�165/�GDWDVHW�WR�DYRLG�VWRULQJ�
ZHOO�NQRZQ�ILOHV
ż 1HHG�WR�SRSXODWH�WKH�GDWD�VWRUH�ZLWK�WKH�165/�

OLEUDU\



6WRULQJ�WKH�165/�OLEUDU\

Ɣ 1HZ�$))��REMHFW�WKDW�UHSUHVHQWV�D�165/�
ILOH��DII���ILOHV�QVUO�VKD��KDVK

Ɣ 8VH�WKH���FKDUDFWHUV�RI�WKH�VKD��KDVK�IRU�
WKH�SDWK�FRQILJXUDWLRQ
ż ����VTOLWH�«�III�VTOLWH�������[���0%�ILOHV

Ɣ 7RRN���KRXUV�WR�LPSRUW�DQG�ILOHV�DUH�HDVLO\�
UH�VKDUGHG�LI�QHHGHG



8VLQJ�WKH�165/�OLEUDU\�RQ�:LQGRZV��

6WDWLVWLF :LWK�165/ :LWKRXW�165/

)LOHV�IRXQG ���� ����

)LOHV�VNLSSHG ���� �

)LOHV�IHWFKHG ��� ����

'DWD�VWRUH�VL]H ���0% ���0%

&OLHQW�VHQW ���0% ���0%

&OLHQW�UHFHLYHG �0% �0%

&OLHQW�WLPH ���V ���V



7KDQNV�IRU�\RXU�WLPH�

)ODYLR�&UX]
�IPIHUQDQ#FV�FPX�HGX!
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$XWKHQWLFDWLRQ

Ɣ 'DWD�VHUYHUV�XVH�DQ�XVHUQDPH�SDVVZRUG�ZKHQ�
UHJLVWHULQJ�ZLWK�WKH�PDVWHU

Ɣ $IWHU�GDWD�VHUYHU�UHJLVWUDWLRQ��WKH�PDVWHU�DOVR�
VHQGV�WKH�HQFU\SWHG�FOLHQW�FUHGHQWLDOV�WR�WKH�
GDWD�VHUYHU

Ɣ &OLHQW�FUHGHQWLDOV�DUH�D�VHW�RI��XVHU��SDVVZRUG��
SHUPLVVLRQV�



6FDODELOLW\�5HVXOWV



6HUYHU�SURFHVVHV

Ɣ 6HUYHU�SURFHVVHV�VKDUH�WKH�GDWD�VWRUH�DQG�
DUH�DOORZHG�WR�PDQLSXODWH�LW�
ż )URQWHQG�VHUYHU
ż :RUNHU��XVHG�E\�WKH�VHUYHU�WR�SHUIRUP�WDVNV�

UHWULHYHG�IURP�D�GDWD�VWRUH�TXHXH
ż (QUROOHU��VSHFLDO�ZRUNHU�UHVSRQVLEOH�IRU�WKH�LQLWLDO�

HQUROOPHQW�RI�FOLHQWV
ż $GPLQ�8,��XVHU�LQWHUIDFH�WKDW�DOORZV�XVHUV�WR�LQWHUDFW�

ZLWK�WKH�V\VWHP



'DWD�6WRUH�2SHUDWLRQV
Ɣ 0XOWL6HW�VXEMHFW��YDOXHV��V\QF��UHSODFH�
Ɣ 0XOWL5HVROYH5HJH[�VXEMHFW��SUHGLFDWHBUHJH[��

WLPHVWDPS�
Ɣ 0XOWL5HVROYH�VXEMHFW��SUHGLFDWHV��WLPHVWDPS�
Ɣ 'HOHWH6XEMHFW�VXEMHFW�
Ɣ 'HOHWH$WWULEXWHV�VXEMHFW��SUHGLFDWHV��VWDUW��HQG��V\QF�
Ɣ 'HOHWH$WWULEXWHV5HJH[�VXEMHFW��UHJH[HV�
Ɣ 7UDQVDFWLRQ�VXEMHFW��OHDVHBWLPH�
Ɣ )OXVK��
Ɣ 6L]H��



6TOLWH�'DWD�6WRUH



$V\QFKURQRXV�5HTXHVWV
Ɣ (DFK�FOLHQW�PD\�FUHDWH�XS�WR�1�FRQQHFWLRQV�WR�HDFK�

GDWD�VHUYHU
Ɣ :KHQ�D�GDWD�VWRUH�UHTXHVW�LV�PDGH��ZH�SLFN�WKH�

FRQQHFWLRQ�ZLWK�WKH�OHDVW�QXPEHU�RI�SHQGLQJ�UHTXHVWV
Ɣ ,I�UHTXHVW�LV�V\QFKURQRXV��ZH�ZULWH�LW�WR�WKH�VRFNHW�DQG�

ZDLW�XQWLO�ZH�UHFHLYH�D�UHSO\
Ɣ ,I�UHTXHVW�LV�DV\QFKURQRXV��ZH�GR�QRW�ZDLW�IRU�D�

UHVSRQVH



7KUHDGLQJ

Ɣ 'DWD�VHUYHUV�FUHDWH�RQH�WKUHDG�SHU�FOLHQW�
FRQQHFWLRQ

Ɣ ,PSURYHG�&38�XWLOL]DWLRQ�VLQFH�QHWZRUN�,�2�
DQG�GDWD�VWRUH�,�2�WDNHV�WLPH

Ɣ 7KH�*,/�PD\�VWLOO�EHFRPH�D�SUREOHP�VLQFH�
HDFK�GDWD�VHUYHU�FDQ�RQO\�XVH�RQH�FRUH�DW�D�
WLPH
ż 6ROXWLRQ��XVH�PRUH�GDWD�VHUYHUV



��ZRUNHU



��ZRUNHUV



��ZRUNHUV



3XVK�%HQFKPDUNV��7LPH�



5H�EDODQFLQJ

Ɣ 7ZR�SKDVH�FRPPLW�
ż 'DWD�VHUYHUV�VHQG�ILOHV�WR�WDUJHW�GDWD�VHUYHUV

Ŷ 6HQW�ILOHV�DUH�NHSW�LQ�WHPSRUDU\�VWRUDJH
Ŷ $QG�WKDW�DOVR�LQFOXGHV�OLVW�RI�ILOHV�WR�UHPRYH

ż $OO�GDWD�VHUYHUV�DSSO\�WKH�WUDQVDFWLRQ
Ŷ 0RYH�ILOHV�WR�UHDO�SODFHV
Ŷ 'HOHWH�XQQHHGHG�ILOHV

Ɣ (YHQ�LI�WKH�VHFRQG�SKDVH�IDLOV��ZH�FDQ�DOZD\V�
UHVXPH�WKH�SURFHVV
ż UHFRYHU��WUDQVDFWLRQ�LG!



&RPPXQLFDWLRQ

Ɣ 0RVWO\�XVLQJ�+773��H[FHSW�IRU�WKH�WKH�GDWD�
VWRUH�UHTXHVWV

Ɣ $IWHU�WKH�LQLWLDO�KDQGVKDNH��FOLHQW�DQG�VHUYHU�
³XSJUDGH´�WR�D�VLPSOH�VRFNHW�SURWRFRO��ZKLFK�
DOORZV�PXOWLSOH�UHTXHVWV�DW�RQFH�DQG�IDVWHU�
VHULDOL]DWLRQ
ż SURWRFRO�EXIIHUV



%OREV



%OREV



(QG�WR�(QG�%HQFKPDUNV��6L]H�



0DQDJHU



(QG�WR�(QG�%HQFKPDUNV



5H�VKDUGLQJ

Ɣ :KDW�LI�ZH�ZDQW�WR�DGG�PRUH�GDWD�VHUYHUV"
ż 1HHG�QHZ�PDSSLQJ�FRQILJXUDWLRQ
ż 1HHG�WR�PRYH�ILOHV�EHFDXVH�VRPH�RI�WKHP�ZLOO�EH�LQ�

WKH�ZURQJ�VHUYHU
Ɣ 0DQDJHU�VROYHV�WKLV�SUREOHP

ż &UHDWHV�QHZ�PDSSLQJ�FRQILJXUDWLRQ
ż )LOHV�DUH�PRYHG�DXWRPDWLFDOO\�IURP�VHUYHU�WR�VHUYHU
ż 2QO\�ZRUNV�LQ�³RIIOLQH´�PRGH



$GGLQJ�QHZ�VHUYHU



5HPRYLQJ�GDWD�VHUYHUV

Ɣ 7R�GHOHWH�D�VHUYHU��ZH�ILUVW�UH�EDODQFH�
DQG�VHW�WKH�WDUJHW�VHUYHU�KDVK�UDQJH�WR�
>[��[>
ż $IWHUZDUGV�LW�LV�MXVW�D�PDWWHU�RI�VWRSSLQJ�WKH�

VHUYHU�DQG�UHPRYLQJ�WKH�VHUYHU�IURP�WKH�
FRQILJXUDWLRQ



����)HZ�REMHFWV�DQG�PDQ\�DWWULEXWHV


