
*HQHULF�LWHUDWRUV

'HDOLQJ�ZLWK�XQNQRZQ�GDWD
VWUXFWXUHV



([DPSOH�IURP�ODVW�OHFWXUH

� WHPSODWH�FODVV�;!
ERRO�ILQG�,Q6HT�;!	�V��;�[�
^
����ZKLOH��V�DYDLO����^
��������LI��V�QH[W���  �[�
������������UHWXUQ�WUXH�
����`
����UHWXUQ�IDOVH�
`

� :KHUH�GRHV�WKLV�FODVV�UHO\�RQ�LWV
DUJXPHQW�EHLQJ�GHULYHG�IURP�,Q6HT"



7KH�H[DPSOH�JHQHUDOL]HG

� ,QVWHDG�RI�UHTXLULQJ�DQ�,Q6HT��ZH�FDQ
XVH�DQ\�FODVV�ZLWK�WKH�ULJKW�SURSHUWLHV

� WHPSODWH�FODVV�6��FODVV�;!
ERRO�ILQG�6	�V��;�[�
^
����ZKLOH��V�DYDLO����^
��������LI��V�QH[W���  �[�
������������UHWXUQ�WUXH�
����`
����UHWXUQ�IDOVH�
`



,PSOLFDWLRQV

� :KHQ�ZH�ZULWH�D�WHPSODWH�IXQFWLRQ�ZLWK
D�JHQHUDO�W\SH�SDUDPHWHU��ZH�FDQ�FDOO�LW
ZLWK�DQ�DUJXPHQW�WKDW�KDV�DQ\�W\SH
ZLWK�WKH�DSSURSULDWH�SURSHUWLHV

� 7KH�FRPSLOHU�FKHFNV�WKRVH�SURSHUWLHV
GXULQJ�WHPSODWH�LQVWDQWLDWLRQ��EHIRUH
WKH�SURJUDP�UXQV

� 1R�RYHUKHDG�DW�H[HFXWLRQ�WLPH



0RUH�LPSOLFDWLRQV

� :KHQ�ZH�GHVLJQ�D�WHPSODWH�IXQFWLRQ�
ZH�FDQ�VWDUW�E\�WKLQNLQJ�DERXW�KRZ�ZH
ZRXOG�OLNH�WR�EH�DEOH�WR�XVH�WKH
DUJXPHQWV

� $IWHUZDUGV��ZH�FDQ�VHH�LI�WKHUH�LV�DQ
DYDLODEOH�W\SH�WKDW�GRHV�ZKDW�ZH�ZDQW

� ,I�QRW��ZH�FDQ�FUHDWH�RQH�RU�UHYLVH�RXU
WHPSODWH�IXQFWLRQ�GHILQLWLRQ



$Q�H[DPSOH

� :H�GHILQHG�ILQG�WR�ZRUN�ZLWK�DQ\
FODVV�WKDW�KDV�DYDLO���DQG�QH[W��
PHPEHUV

� $QRWKHU�DSSURDFK�PLJKW�EH�WR�GHILQH
ILQG�WR�ZRUN�ZLWK�EXLOW�LQ�DUUD\V��RU
W\SHV��VXFK�DV�SRLQWHUV��WKDW�DFW�LQ
FRQMXQFWLRQ�ZLWK�EXLOW�LQ�DUUD\V



0DNLQJ�ILQG�ZRUN�ZLWK�EXLOW�
LQ�DUUD\V

� WHPSODWH��FODVV�7!
ERRO�ILQG�7�WS��LQW�Q��FRQVW�7	�[�
^
����ZKLOH��Q�!����^
��������LI��WS���  �[�
������������UHWXUQ�WUXH�
����������Q�
����`
����UHWXUQ�IDOVH�
`

� :KHUH�GR�ZH�DVVXPH�WS�LV�D�SRLQWHU"



*HQHUDOL]LQJ�ILQG�WR�RWKHU
W\SHV

� WHPSODWH��FODVV�3��FODVV�7!
ERRO�ILQG�3�S��LQW�Q��FRQVW�7	�W�
^
����ZKLOH��Q�!����^
��������LI��S���  �W�
������������UHWXUQ�WUXH�
����������Q�
����`
����UHWXUQ�IDOVH�
`



:KDW¶V�JRLQJ�RQ�KHUH"

� 6D\LQJ�WKDW�S�KDV�W\SH�3��ZKHUH�3�LV�D
WHPSODWH�SDUDPHWHU��VD\V�OLWWOH�DERXW�S

� 2XU�SDUWLFXODU�YHUVLRQ�RI�ILQG�UHTXLUHV
XV�WR�EH�DEOH�WR�HYDOXDWH�S���DQG
FRPSDUH�WKH�UHVXOW�WR�W

� 7KH�UHTXLUHPHQWV�RQ�3�DUH�LPSOLFLW��DQG
FRPH�RXW�RQO\�GXULQJ�LQVWDQWLDWLRQ



+RZ�PLJKW�ZH�PDNH�WKLV
ILQG�PRUH�XVHIXO"

� :H�VKRXOG�QRW�KDYH�WR�NQRZ�WKH
QXPEHU�RI�HOHPHQWV�LQ�DGYDQFH

± ZH�PLJKW�EH�VHDUFKLQJ�LQ�D�ILOH�«

± «�RU�LQ�D�OLQNHG�OLVW�RU�VLPLODU�VWUXFWXUH

� ,QVWHDG�RI�UHWXUQLQJ�WUXH�RU�IDOVH��LW
VKRXOG�WHOO�XV�ZKHUH�WKH�YDOXH�ZDV
IRXQG��RU�UHWXUQ�IDLOXUH�VRPHKRZ



'HILQLQJ�UDQJHV�ZLWKRXW
FRXQWLQJ

� :H�QHHG�D�ZD\�WR�UHSUHVHQW�D
VHTXHQFH�HYHQ�LI�ZH�GRQ¶W�NQRZ�KRZ
ELJ�LW�LV�ZKHQ�ZH�VWDUW

� $�SDLU�RI�SRLQWHUV�WXUQV�RXW�HDVLHVW

� )ROORZLQJ�ORQJ�VWDQGLQJ�&�FRQYHQWLRQV�
ZH�XVH�D�SRLQWHUV�WR

± WKH�ILUVW�HOHPHQW�RI�WKH�VHTXHQFH

± RQH�SDVW�WKH�ODVW�HOHPHQW�RI�WKH�VHTXHQFH



$GYDQWDJHV�RI�RII�WKH�HQG
SRLQWHUV

� 7KH\�PDNH�LW�PXFK�HDVLHU�WR�UHSUHVHQW
DQG�GHWHFW�DQ�HPSW\�VHTXHQFH

± 2WKHUZLVH��WKH�HQG�SRLQWHU�PLJKW�EH�OHVV
WKDQ�WKH�EHJLQ�SRLQWHU

± ,I�WKHUH�DUH�QR�HOHPHQWV��ZH¶OO�VXUHO\�QHHG
D�SRLQWHU�WKDW�GRHVQ¶W�SRLQW�WR�DQ�HOHPHQW

� 7KH\�SURYLGH�D�FRQYHQLHQW�HUURU�UHWXUQ

� 7KH\�OHW�XV�XVH�  �WR�WHVW�IRU�WKH�HQG



:K\�LV�  �LPSRUWDQW"

� :KHQ�ZH�XVH�DQ�RUGHU�UHODWLRQ������ �
!��! ��WR�FKHFN�IRU�WKH�HQG�RI�D
VHTXHQFH��ZH�DUH�PDNLQJ�DQ
XQQHFHVVDU\�DVVXPSWLRQ

� )RU�H[DPSOH��WKH�HOHPHQWV�RI�D�OLQNHG
OLVW�GR�QRW�QHFHVVDULO\�RFFXS\�RUGHUHG
PHPRU\�ORFDWLRQV



7KH�QH[W�UHYLVLRQ�RI�ILQG

� WHPSODWH�FODVV�3��FODVV�7!
3�ILQG�3�EHJLQ��3�HQG��FRQVW�7	�W�
^
����ZKLOH��EHJLQ�� �HQG�		�EHJLQ�� �W�
����������EHJLQ�
����UHWXUQ�EHJLQ�
`

� ,I�\RX�WU\�LW�ZLWK�V\PPHWULF�ERXQGV�
\RX¶OO�VHH�ZKDW¶V�ZURQJ�ZLWK�WKHP

� 7KLV�YHUVLRQ�RI�ILQG�LV�SDUW�RI�WKH
VWDQGDUG�&���OLEUDU\



$VVXPSWLRQV�DERXW�W\SH�3

� :HOO�EHKDYHG�ZLWK�UHJDUG�WR�FRS\LQJ

� 3UHIL[����DQG��GHILQHG

� %LQDU\�� �GHILQHG



:H�FDQ�ILOO�RXW�WKH
DVVXPSWLRQV

� ,I�ZH�DUH�JRLQJ�WR�DVVXPH�SUHIL[�����ZH
VKRXOG�SUREDEO\�DVVXPH�SRVWIL[����DOVR

� 'LWWR�IRU�� �DQG�  

� ,W�DOVR�PDNHV�VHQVH�WR�DVVXPH�WKDW
S�!PHP�PHDQV�WKH�VDPH�DV��S��PHP

� 7KH�VWDQGDUG�OLEUDU\�FDOOV�DQ\�W\SH�IRU
ZKLFK�WKHVH�DVVXPSWLRQV�KROG�DQ�LQSXW
LWHUDWRU



:K\�QR�QXOO�LWHUDWRUV"

� 6XSSRVH�ZH�ZDQW�WR�XVH�ILQG�RQ�D
VLQJO\�OLQNHG�OLVW

± 'HILQH�D�FODVV�WKDW�FRQWDLQV�D�SRLQWHU

± 'HILQH����RQ�WKDW�FODVV�WR�PRYH�WKH
SRLQWHU�WR�WKH�QH[W�OLVW�HOHPHQW

� $�QXOO�LWHUDWRU�ZRXOG�WKHQ�EH�WKH�ORJLFDO
ZD\�WR�PDUN�WKH�HQG�RI�D�OLVW

� :K\�QRW�UHWXUQ�QXOO�RQ�IDLOXUH"



7KH�DQVZHU�LV�VXEWOH

� 6XSSRVH�ZH�KDYH�DQ�DOJRULWKP

± ZKRVH�LQSXW�LV�D�EHJLQ±HQG�SDLU

± ZKRVH�RXWSXW�LV�HLWKHU�LQ�WKH�>EHJLQ��HQG@
UDQJH��LQFOXGLQJ�RQH�SDVW�WKH�HQG��RU�QXOO

� 7KHUH¶V�WURXEOH�LI�QXOO�FDQ�HQG�D�OLVW�
EHFDXVH�ZH�FDQ¶W�WHOO�QXOO�IURP�HQG��

� ,I�QXOO�FDQ¶W�HQG�D�OLVW��LW�UHVWULFWV�RXU
GDWD�VWUXFWXUHV



$QRWKHU�UHDVRQ�WR�UHWXUQ�HQG

� ,I�ILQG�UHWXUQV�HQG�RQ�IDLOXUH��WKDW
WHOOV�XV�ZKHUH�WR�LQVHUW�D�QHZ�HOHPHQW
LQ�WKH�VHTXHQFH

� 6LPLODU�DUJXPHQWV�WXUQ�RXW�WR�ZRUN�ZHOO
IRU�RWKHU�DOJRULWKPV�WRR



,QSXW�LWHUDWRU�UHTXLUHPHQWV

� ,I

² S�LV�ZHOO�EHKDYHG�ZKHQ�ZH�FRS\�DQG
DVVLJQ�LW��DQG

² S��S  T��S� T����S��DQG�S���DUH�DOO
VHQVLEO\�GHILQHG��DQG

² S�!PHP�PHDQV��S��PHP

� 7KHQ�ZH�FDOO�S�DQ�LQSXW�LWHUDWRU



2XWSXW�LWHUDWRU�UHTXLUHPHQWV

� /LNH�LQSXW�LWHUDWRU�UHTXLUHPHQWV��H[FHSW
WKDW

± ZH�QHHG�QRW�EH�DEOH�WR�UHDG�WKH�YDOXH�RI
S

± ZH�PXVW�EH�DEOH�WR�HYDOXDWH�S� �T

± HDFK�GLVWLQFW�YDOXH�RI�S�PXVW�KDYH�S
DVVLJQHG�WR�H[DFWO\�RQFH



8VLQJ�LQSXW�DQG�RXWSXW
LWHUDWRUV

� WHPSODWH�FODVV�,Q��FODVV�2XW!
2XW�FRS\�,Q�EHJLQ��,Q�HQG��2XW�RXW�
^
����ZKLOH��EHJLQ�� �HQG�
��������RXW��� �EHJLQ���
����UHWXUQ�RXW�
`

� 7KLV�IXQFWLRQ�LV�SDUW�RI�WKH�&��
VWDQGDUG�OLEUDU\



$�FRS\�H[DPSOH

� FKDU�PVJ�>@� �´+HOOR�µ�
FKDU�PVJ�>@� �´ZRUOGµ�

� FKDU�PHVVDJH>���@�

� FKDU�S� �FRS\�PVJ��
���������������PVJ����VL]HRI�PVJ�����
���������������PHVVDJH��

� FRS\�PVJ���PVJ����VL]HRI�PVJ����S��

� FRXW����PHVVDJH����HQGO�



:K\�LV�WKLV�DEVWUDFWLRQ�XVHIXO"

� ,W�LV�QRW�PXFK�KDUGHU�WR�LPSOHPHQW�WKDQ
WKH�DYDLO�QH[W�DEVWUDFWLRQ

� %XLOW�LQ�SRLQWHUV�PHHW�WKH�UHTXLUHPHQWV
DV�ORQJ�DV�\RX�XVH�WKHP�WR�SRLQW�WR
FRQWLJXRXV�PHPRU\

± DOJRULWKPV�ZRUN�VPRRWKO\�RQ�EXLOW�LQ�DUUD\V

± FRGH�LV�DERXW�DV�HIILFLHQW�DV�LW�FDQ�EH



2WKHU�FDWHJRULHV�RI�LWHUDWRUV

� )RUZDUG�LWHUDWRUV�FRPELQH�WKH
SURSHUWLHV�RI�LQSXW�DQG�RXWSXW�LWHUDWRUV

± \RX�GRQ¶W�KDYH�WR�DVVLJQ�WKURXJK�HDFK
LWHUDWRU�H[DFWO\�RQFH

± \RX�FDQ�FRPH�EDFN�WR�D�SODFH�ODWHU

� %LGLUHFWLRQDO�LWHUDWRUV�DOVR�KDQGOH���

� 5DQGRP�DFFHVV�LWHUDWRUV�DOVR�DOORZ
DULWKPHWLF�ZLWK�LQWHJHUV��UHODWLRQDO�RSV



8VLQJ�ELGLUHFWLRQDO�LWHUDWRUV

� WHPSODWH�FODVV�7!
YRLG�UHYHUVH�7�EHJLQ��7�HQG�
^
����ZKLOH��EHJLQ�� �HQG��^
����������HQG�
��������LI��EHJLQ�� �HQG��^
������������VZDS�EHJLQ��HQG��
��������������EHJLQ�
��������`
����`
`



$�PRUH�FRPSDFW�YHUVLRQ

� WHPSODWH�FODVV�7!
YRLG�UHYHUVH�7�EHJLQ��7�HQG�
^
����ZKLOH��EHJLQ�� �HQG�
��������LI��EHJLQ�� ���HQG�
������������VZDS�EHJLQ����HQG��
`

� 7KLV�LV�DQRWKHU�VWDQGDUG�OLEUDU\�IXQFWLRQ



7KH�VZDS�IXQFWLRQ

� WHPSODWH�FODVV�7!
YRLG�VZDS�7	�[��7	�\�
^
����7�WHPS� �[�
����[� �\�
����\� �WHPS�
`



8VLQJ�UDQGRP�DFFHVV�LWHUDWRUV

WHPSODWH�FODVV 7� FODVV ;!
ERRO ELQDU\BVHDUFK�7 EHJLQ� 7 HQG� FRQVW ;	 [�
^

ZKLOH �EHJLQ � HQG� ^
7 PLG  EHJLQ � �HQG�EHJLQ����
LI �[   PLG�

UHWXUQ WUXH�
LI �[ � PLG�

HQG  PLG�
HOVH

EHJLQ  PLG � ��
`
UHWXUQ IDOVH�

`



,WHUDWRU�FDWHJRU\�VXPPDU\

� ,QSXW�LWHUDWRUV�FDQ�UHSUHVHQW�LQSXW�ILOHV

� 2XWSXW�LWHUDWRUV�FDQ�UHSUHVHQW�RXWSXW
ILOHV

� )RUZDUG�LWHUDWRUV�FDQ�UHSUHVHQW�VLQJO\
OLQNHG�OLVWV

� %LGLUHFWLRQDO�LWHUDWRUV�FDQ�UHSUHVHQW
GRXEO\�OLQNHG�OLVWV

� 5DQGRP�DFFHVV�LWHUDWRUV�FDQ�UHSUHVHQW
DUUD\V



+RZ�WKH�OLEUDU\�XVHV�WKHVH
DEVWUDFWLRQV

� (YHU\�OLEUDU\�GDWD�VWUXFWXUH�KDV�D
FRUUHVSRQGLQJ�LWHUDWRU�W\SH

� 0RVW�DOJRULWKPV�ZRUN�RQ�LWHUDWRUV�
UDWKHU�WKDQ�GLUHFWO\�RQ�GDWD�VWUXFWXUHV

� /LEUDU\�FRQWDLQHUV�KDYH�EHJLQ���DQG
HQG���PHPEHUV�WKDW�\LHOG�LWHUDWRUV



'LVFXVVLRQ

� 6XSSRVH�ZH�KDYH�D�IXQFWLRQ�WR�VXP�WKH
HOHPHQWV�RI�D�FRQWDLQHU

� ,Q�WKH�LQQHU�ORRS�RI�WKDW�IXQFWLRQ��WKH
FRQWDLQHU�ZLOO�DOZD\V�EH�WKH�VDPH�W\SH

� 7KHUHIRUH��LI�ZH�FDQ�SXVK�WKH�GHFLVLRQ
DERXW�WKH�W\SH�RXW�RI�WKH�ORRS��ZH�ZLOO
GHFLGH�RQFH�LQVWHDG�RI�PDQ\�WLPHV

� ,GHDOO\��ZH�ZRXOG�OLNH�WR�DYRLG�GHFLGLQJ
GXULQJ�H[HFXWLRQ�WLPH�DOWRJHWKHU



([DPSOH

� ,I�ZH�GHILQH�D�IXQFWLRQ�WKDW�WDNHV�DQ
,Q6HT�7!	�DUJXPHQW��HDFK�XVH�RI�WKDW
DUJXPHQW�UHTXLUHV�D�W\SH�GHFLVLRQ
�EHFDXVH�,Q6HT�XVHV�YLUWXDO�IXQFWLRQV
HDFK�WLPH�LW�DFFHVVHV�WKH�FRUUHVSRQGLQJ
GDWD�VWUXFWXUH�

� ,I�ZH�PDNH�LW�WDNH�D�7�GLUHFWO\��WKH
GHFLVLRQ�FDQ�EH�DW�FRPSLOH�WLPH



6KRXOG�W\SH�GHFLVLRQV�EH�DW
FRPSLOH�WLPH"

� :KHQ�WKH\�FDQ�EH��EHFDXVH�RI

± IDVWHU�SURJUDPV

± HUURUV�WKDW�\RX�VHH�LQVWHDG�RI�\RXU�XVHUV

� %XW�LW�UHTXLUHV�SODQQLQJ

± KHWHURJHQHRXV�FRQWDLQHUV

± REMHFWV�DQG�FRPPXQLFDWLRQ

� 6XFK�SUREOHPV�DUH�KDUG��DQG�ODQJXDJH
VHQVLWLYH



*HQHULF�DSSOLFDWLRQV

� ,PDJLQH�DQ�DEVWUDFWLRQ�IRU�WKH
RSHUDWLRQV�\RX�FDUH�DERXW�LQ

± D�GDWDEDVH�V\VWHP

± D�ZLQGRZ�V\VWHP

� 7KHQ��LQ�SULQFLSOH��\RX�FRXOG�ZULWH�DQ
DSSOLFDWLRQ�DV�D�WHPSODWH��RU�ORFDO
HTXLYDOHQW��WKDW�WDNHV�D�GDWDEDVH�DQG�D
ZLQGRZ�V\VWHP�DV�SDUDPHWHUV



6XPPDU\

� 3URJUDPV�GRQ¶W�DOZD\V�QHHG�WR�NQRZ
WKH�H[DFW�W\SHV�WKH\�XVH

± WKH\�PLJKW�NQRZ�WKH�W\SHV¶�SURSHUWLHV

± WKH\�PLJKW�NQRZ�VSHFLILF�RSHUDWLRQV�RQ
WKRVH�W\SHV

� 6RPH�ODQJXDJHV�OHW�\RX�IL[�WKH�W\SHV
GXULQJ�FRPSLODWLRQ��VRPH�GXULQJ
H[HFXWLRQ



6KRUWHU�VXPPDU\

� 6RPHWLPHV�LW�KHOSV�LI�\RX�GRQ¶W�NQRZ
WRR�PXFK�DERXW�ZKDW�\RX¶UH�GRLQJ



3URMHFWV

� (DFK�WHDP�ZLOO�EH�H[SHFWHG�WR
GHPRQVWUDWH�LWV�SURMHFW
± EH�SUHSDUHG�WR�DQVZHU�GHVLJQ�DQG�SURFHVV
UHODWHG�TXHVWLRQV

� (DFK�WHDP�KDV�WR�ILQG�DSSURSULDWH
FRPSXWLQJ�IDFLOLWLHV�IRU�WKH
GHPRQVWUDWLRQ�DQG�VFKHGXOH�D�PXWXDOO\
DJUHHDEOH�WLPH

� $OO�GHPRQVWUDWLRQV�GXULQJ�H[DP�ZHHN



3URMHFW�GDWHV

� ��VORWV�GD\

± ���������������

± ����������������

± ����������������

± �������������������

� 5HYLHZV�ZLOO�EH�KHOG�0RQGD\��
7KXUVGD\�������������



3URMHFW�VFKHGXOLQJ

� (PDLO�XV���FKRLFHV�E\�����

� )LQDO�VFKHGXOH�ZLOO�EH�GLVWULEXWHG�LQ
FODVV�RQ�����


