
'HVLJQ�YDULDWLRQV�DQG�GDWD
DEVWUDFWLRQ



$�SUREOHP

� :ULWH�D�SURJUDP�WKDW�UHDGV�WH[W�DQG
³ILOOV´�WKH�OLQHV�WR�PDNH�WKHP�URXJKO\
WKH�VDPH�OHQJWK�

� $VVXPH�WKDW�D�OLQH�ZLWK�QR�WH[W�RQ�LW
EHJLQV�D�QHZ�SDUDJUDSK�



([DPSOH

� ,QSXW�
� $V�,�ZDV�JRLQJ�GRZQ�WKH�VWDLU�
���,�VDZ�D�PDQ�ZKR�ZDVQ·W�WKHUH�

+H�ZDVQ·W�WKHUH�DJDLQ�WRGD\�
���KH�PXVW�EH�IURP�WKH�&,$�

� 2XWSXW�
� $V�,�ZDV�JRLQJ�GRZQ�WKH�VWDLU��,�VDZ
D�PDQ�ZKR�ZDVQ·W�WKHUH�

+H�ZDVQ·W�WKHUH�DJDLQ�WRGD\��KH�PXVW
EH�IURP�WKH�&,$�



+RZ�GR�ZH�DSSURDFK�VXFK�D
SUREOHP"

� 8QGHUVWDQG�WKH�SUREOHP�WKRURXJKO\

� 'HVLJQ�D�VROXWLRQ

� ,PSOHPHQW�WKH�VROXWLRQ��RIWHQ�WKH
HDVLHVW�SDUW��

� )LJXUH�RXW�ZK\�ZKDW�\RX�GLG�ZDVQ¶W
ZKDW�\RX�UHDOO\�ZDQWHG

� 5HSHDW�XQWLO�VDWLVILHG�RU�RXW�RI�WLPH



8QGHUVWDQGLQJ�WKH�SUREOHP

� 2XWSXW�OLQHV�VKRXOG�EH�URXJKO\�WKH
VDPH�OHQJWK

� ,QSXW�LV�GLYLGHG�LQWR�SDUDJUDSKV��RXWSXW
PXVW�DOVR�EH�GLYLGHG�LQWR�SDUDJUDSKV
WKDW�FRUUHVSRQG�WR�WKH�LQSXW

� :KDW�HOVH�LV�WKHUH�WR�NQRZ"
± +RZ�ORQJ�LV�³URXJKO\�WKH�VDPH�OHQJWK"´

± 'RHV�WKDW�NQRZOHGJH�GHILQH�WKH�HQWLUH
UHODWLRQVKLS�EHWZHHQ�LQSXW�DQG�RXWSXW"



+RZ�ORQJ�LV�D�OLQH"

� 7ZR�SRVVLEOH�VWUDWHJLHV�

± :KHQ�ZH�H[FHHG�D�JLYHQ�OHQJWK��VWDUW�D
QHZ�OLQH�DW�WKH�HQG�RI�WKH�FXUUHQW�ZRUG

± ,I�WKH�FXUUHQW�ZRUG�ZLOO�QRW�ILW�ZLWKLQ�WKH
JLYHQ�OHQJWK��VWDUW�D�QHZ�OLQH�ILUVW

� (DFK�DSSURDFK�KDV�DGYDQWDJHV�DQG
GLVDGYDQWDJHV



+RZ�GRHV�LQSXW�UHODWH�WR
RXWSXW"

� (YHU\�LQSXW�FKDUDFWHU�DSSHDUV�LQ�WKH
RXWSXW��H[FHSW�SRVVLEO\�IRU�ZKLWH�VSDFH
FKDUDFWHUV��VSDFHV��QHZ�OLQHV��HWF��

� :KLWH�VSDFH�PXVW�EH�UHDUUDQJHG�VR�WKDW
RXWSXW�OLQHV�DUH�WKH�ULJKW�OHQJWK

� 5HDUUDQJHPHQW�PLJKW�UHSODFH�VSDFHV�E\
QHZ�OLQHV�DQG�YLFH�YHUVD��RU�PLJKW�DGG
RU�GHOHWH�ZKLWH�VSDFH



:KDW�ZH�GRQ¶W�NQRZ

� +RZ�GR�WKH�ZKLWH�VSDFH�FKDUDFWHUV�LQ
WKH�RXWSXW�FRUUHVSRQG�WR�WKRVH�LQ�WKH
LQSXW"

± 6HYHUDO�GLIIHUHQW�FRUUHVSRQGHQFHV�DUH
SRVVLEOH

± (YHQ�LI�ZH�SLFN�RQH�FRUUHVSRQGHQFH��WKHUH
LV�QR�JXDUDQWHH�WKDW�LW�LV�WKH�ULJKW�RQH

� $�JRRG�VROXWLRQ�ZLOO�DOORZ�DOWHUQDWLYHV



6DPSOH�TXHVWLRQV�ZLWK�RSHQ
DQVZHUV

� ,I�DQ�LQSXW�OLQH�EHJLQV�ZLWK�VSDFHV�
VKRXOG�WKH�RXWSXW�OLQH�GR�VR�DV�ZHOO"
± (YHQ�DIWHU�WKH�EHJLQQLQJ�RI�D�SDUDJUDSK"

± :KDW�LI�LW�EHJLQV�ZLWK�WRR�PDQ\�VSDFHV"

� ,I�WZR�ZRUGV�KDYH�PRUH�WKDQ�RQH�VSDFH
EHWZHHQ�WKHP��VKRXOG�WKH�RXWSXW
SUHVHUYH�WKRVH�VSDFHV"
± :KDW�LI�WKH�RXWSXW�OLQH�EUHDNV�WKHUH"

± :KDW�LI�WKHUH�DUH�WRR�PDQ\�VSDFHV�WR�ILW"



7ZR�SRVVLEOH�YLHZSRLQWV

� $OO�WKH�FKDUDFWHUV�LQ�HDFK�OLQH�DUH
VLJQLILFDQW���:H�ZDQW�WR�UHDUUDQJH�WKRVH
OLQHV��FKDQJLQJ�DV�OLWWOH�DV�ZH�FDQ��WR
PHHW�WKH�OHQJWK�UHTXLUHPHQWV�

� (DFK�OLQH�FRQVLVWV�RI�ZRUGV�ZLWK�VSDFH
EHWZHHQ�WKHP���:H�ZDQW�WR�NHHS�WKH
ZRUGV��EXW�ZH�FDQ�FKDQJH�WKH�VSDFHV�

� +RZ�GR�ZH�FKRRVH�D�YLHZSRLQW"



7ZR�DSSURDFKHV�WR�GHVLJQ

� 3UHVHUYH�DV�PXFK�IOH[LELOLW\�DV�SRVVLEOH

± :KHQ�\RX�ILQG�\RX�GLG�WKH�ZURQJ�WKLQJ��LW
ZLOO�EH�HDV\�WR�FKDQJH

± 7KH�SURJUDP�LV�OLNHO\�WR�EH�FRPSOLFDWHG

� /RRN�IRU�WKH�VLPSOHVW�GHILQLWLRQV

± ,I�WKH\¶UH�ZURQJ��LW�ZLOO�EH�HDVLHU�WR�ILQG
ZKDW¶V�ULJKW

± $�VLPSOH�SURJUDP�FRVWV�OHVV�WR�WKURZ�DZD\



3UREOHPV�VKRXOG�UHIOHFW
SXUSRVHV

� 2QH�ZD\�WR�GHFLGH�ZKDW�SUREOHP�WR
VROYH�LV�WR�DVN�³+RZ�ZLOO�ZH�XVH�WKH
VROXWLRQ"´

± 5HIRUPDWWLQJ�HPDLO�PHVVDJHV

± 3UHSDULQJ�WH[W�WR�EH�SULQWHG

� 'RHV�WKH�XVDJH�VD\�DQ\WKLQJ�DERXW
ZKDW�ZH�ZDQW�WKH�SURJUDP�WR�GR"

± <HV��:H�ZDQW�WR�OLPLW�WKH�OLQH�OHQJWK



:KHQ�LQ�GRXEW��VWDUW�ZLWK
VLPSOH�GHILQLWLRQV

� 7KH\�DUH�HDVLHU�WR�ZRUN�ZLWK

� 0D\EH�WKH\�ZLOO�EH�JRRG�HQRXJK

� ,W�LV�HDVLHU�WR�PDNH�WKHP�PRUH
FRPSOLFDWHG�ODWHU�WKDQ�WR�VLPSOLI\�WKHP

� )RU�WKLV�SURJUDP��ZH�PXVW�GHILQH
± ZRUGV

± SDUDJUDSKV

± �RXWSXW��OLQHV



6LPSOH�GHILQLWLRQV�IRU�WKLV
H[DPSOH

� (YHU\�LQSXW�FKDUDFWHU�LV�HLWKHU
VLJQLILFDQW�RU�LQVLJQLILFDQW�

� $�ZRUG�LV�D�PD[LPDO�VHTXHQFH�RI�RQH�RU
PRUH�VLJQLILFDQW�FKDUDFWHUV�

� $�SDUDJUDSK�EUHDN�LV�D�PD[LPDO
VHTXHQFH�RI�LQVLJQLILFDQW�FKDUDFWHUV�WKDW
LQFOXGHV�WZR�RU�PRUH�QHZ�OLQH
FKDUDFWHUV�



'HILQLQJ�WKH�SUREOHP

� :H�FDQ�QRZ�YLHZ�WKH�LQSXW�DV�D
VHTXHQFH�RI�ZRUGV�LQWHUPL[HG�ZLWK
SDUDJUDSK�EUHDNV

� 7KH�FKDUDFWHUV�EHWZHHQ�WZR�DGMDFHQW
ZRUGV�DUH�LQWHUHVWLQJ�RQO\�LI�WKH\�DUH�D
SDUDJUDSK�EUHDN

� :H�FDQ�GHILQH�D�WRNHQ�DV�HLWKHU�D�ZRUG
RU�D�SDUDJUDSK�EUHDN



6NHWFKLQJ�WKH�VROXWLRQ
�ILQG�WKH�EXJV��

� Q� ��������
�FKDUV�ZULWWHQ�RQ�FXUUHQW�OLQH�
�
ZKLOH��ZH�FDQ�UHDG�D�WRNHQ��^
����LI��WKH�WRNHQ�LV�D�SDUDJUDSK�EUHDN��^
��������VWDUW�D�QHZ�RXWSXW�SDUDJUDSK
����`�HOVH�^
��������OZ� �OHQJWK�ZRUG�
��������LI��Q�OZ�!�PD[��^
������������VWDUW�D�QHZ�OLQH��Q� ��
��������`
��������ZULWH�WKH�ZRUG��Q�� �OZ
����`
`



:KDW�EXJV�DUH�WKHUH"

� 7KH�FRPSXWDWLRQ�Q� OZ�JLYHV�WKH
ZURQJ�DQVZHU
± 5HGHILQH�WKH�FRPSXWDWLRQ�WR�DFFRXQW�IRU
VSDFHV�EHWZHHQ�ZRUGV

� :H�QHYHU�ILQLVK�WKH�ODVW�SDUDJUDSK
± )OXVK�WKH�RXWSXW�DW�WKH�HQG



'HVLJQ�EXJV

� ,I�WKH�LQSXW�EHJLQV�RU�HQGV�ZLWK�D
SDUDJUDSK�EUHDN��VR�ZLOO�WKH�RXWSXW

± 7KLV�PD\�EH�D�EXJ�LQ�VRPHWKLQJ��EXW�LW¶V
QRW�FOHDU�WKDW�LW�LV�D�EXJ�LQ�WKH�SURJUDP

± 1HYHUWKHOHVV��ZH�IDLOHG�WR�WKLQN�DERXW�LW�LQ
RXU�GHILQLWLRQV

� :H�QHYHU�EUHDN�D�ZRUG�LQ�WKH�PLGGOH�
HYHQ�LI�WKH�ZRUG�LV�KXJH



:KHUH�GLG�WKH�EXJV�FRPH
IURP"

� :H�ZURWH�³OZ� OHQJWK�ZRUG�´�ZLWKRXW
WKLQNLQJ�DERXW�ZKHWKHU�WKDW�ZDV�ZKDW
ZH�UHDOO\�ZDQWHG

� :H�VWDUWHG�ZULWLQJ�SURJUDPV�WR�ZULWH
SDUDJUDSKV�ZLWKRXW�WKLQNLQJ�ILUVW�DERXW
ZKDW�SDUDJUDSKV�DUH

� ,Q�ERWK�FDVHV��ZH�UXVKHG�LQWR
LPSOHPHQWDWLRQ�WRR�IDVW



:KDW�FDQ�ZH�GR�GLIIHUHQWO\"

� %H�PRUH�FDUHIXO�DERXW�ZKDW�ZH�ZDQW
EHIRUH�ZH�WKLQN�DERXW�KRZ�WR�JHW�LW�

± ,I�ZH�ZDQW�WR�OLPLW�WKH�OHQJWK�RI�D�OLQH��ZH
VKRXOG�SURYH�LW¶V�SRVVLEOH�ILUVW

± ,I�ZH�DSSHQG�D�ZRUG�WR�D�OLQH��GRQ¶W
DVVXPH�WKDW�ZH�ZLOO�XVH�� �WR�NHHS�WUDFN
RI�WKH�OLQH�OHQJWK��WKDW¶V�DQ�LPSOHPHQWDWLRQ
GHWDLO



2.��ZKDW�GR�ZH�ZDQW"

� 7KH�NH\�QRWLRQV�VHHP�WR�EH

± :LOO�WKLV�ZRUG�ILW�RQ�WKH�FXUUHQW�OLQH"

± $SSHQG�D�ZRUG�WR�WKH�OLQH

± 3ULQW�D�OLQH

± 6HW�WKH�OLQH�WR�EODQN

� ,I�O�LV�D�OLQH��ZH�ZLOO�XVH�QRWDWLRQ�OLNH
O�DSSHQG�Z��WR�DSSHQG�ZRUG�Z�WR
OLQH�O



:H�KDYH�VTXLUPHG�DZD\�IURP
WKH�GHVLJQ�EXJ

� 6D\LQJ�WKDW�³ZH�ZLOO�VWDUW�D�QHZ�OLQH�LI
WKH�ZRUG�ZH�DUH�DERXW�WR�SULQW�GRHVQ¶W
ILW�RQ�WKH�FXUUHQW�OLQH´�VD\V�QRWKLQJ
DERXW�ZKHWKHU�WKH�ZRUG�ZLOO�ILW�RQ�WKH
QHZ�OLQH�

� ,I�D�VLQJOH�ZRUG�LV�ORQJHU�WKDQ�WKH�OLQH
OLPLW��WKH�RQO\�DOWHUQDWLYH�LV�WR�ILQG�ZD\V
RI�EUHDNLQJ�ZRUGV



7KH�QRW�WDW�LRQ�RI�REMHFWV

� 7KH�H[SUHVVLRQ�O�DSSHQG�Z��LV�W\SLFDO
RI�REMHFW�RULHQWHG�ODQJXDJHV

� 7KH�NH\�LGHDV�

± :H�DUH�JRLQJ�WR�RSHUDWH�RQ�REMHFW�O

± 7KH�RSHUDWLRQ�LV�FDOOHG�DSSHQG

± 7KH�RSHUDWLRQ�WDNHV�DQ�DUJXPHQW��ZKLFK�LQ
WKLV�FDVH�LV�Z

� &DOOLQJ�O�DSSHQG�Z��PLJKW�FKDQJH�O



:KDW�LV�DQ�REMHFW"

� ,W�KDV�RSHUDWLRQV�GHILQHG�RQ�LW

� ,W�KDV�VWDWH��ZKLFK�LV�W\SLFDOO\�DFFHVVLEOH
RQO\�WKURXJK�RSHUDWLRQV��UDWKHU�WKDQ
GLUHFWO\

� ,W�KDV�LGHQWLW\��LQ�WKH�VHQVH�WKDW�WZR
REMHFWV�ZLWK�HTXDO�VWDWH�DUH�VWLOO�WZR
GLIIHUHQW�REMHFWV



:LWK�WKHVH�QRWLRQV��ZH�FDQ
UHZULWH���

� O�UHVHW���
ZKLOH��ZH�FDQ�UHDG�D�WRNHQ��^
����LI��WRNHQ�LV�D�SDUDJUDSK�EUHDN��^
��������O�SULQW����O�UHVHW���
����`�HOVH�^
��������ZRUG� �WRNHQ�
��������LI���O�FDQILW�ZRUG���^
������������O�SULQW����O�UHVHW���
��������`
��������O�DSSHQG�ZRUG��
����`
`
O�SULQW���



:KHUH�DUH�ZH�QRZ"

� :H�KDYH�GHILQHG�WZR�FRQFHSWV��OLQH�DQG
WRNHQ��WKDW�DUH
± DEVWUDFW�HQRXJK�WR�EH�LQGHSHQGHQW�RI�DQ\
SDUWLFXODU�SURJUDPPLQJ�ODQJXDJH�DQG
LPSOHPHQWDWLRQ

± FRQFUHWH�HQRXJK�WKDW�ZH�FDQ�ZULWH�DQG�GLVFXVV
SURJUDPV�WKDW�XVH�WKHP

� :H�VWLOO�KDYH�DQ�LPSOHPHQWDWLRQ�MRE
DKHDG�RI�XV



$EVWUDFW�GDWD�W\SHV

� 2XU�OLQHV�DQG�WRNHQV�DUH�H[DPSOHV�RI
DEVWUDFW�GDWD�W\SHV

± 7KHLU�XVHUV�NQRZ�WKHP�E\�WKHLU�SURSHUWLHV

± 7KH�LPSOHPHQWDWLRQ�GHWDLOV�DUH�KLGGHQ

� 6RPH�ODQJXDJHV�KDYH�GLUHFW�VXSSRUW�IRU
GDWD�DEVWUDFWLRQ

� 2WKHU�ODQJXDJHV�PDNH�\RX�ZRUN�DW�LW



7\SLFDO�VXSSRUW�IRU�GDWD
DEVWUDFWLRQ

� $Q�DEVWUDFW�GDWD�W\SH�LV

± D�GDWD�VWUXFWXUH

± D�FROOHFWLRQ�RI�RSHUDWLRQV

� 7KH�LPSOHPHQWDWLRQV�RI�WKH�RSHUDWLRQV
DUH�DOORZHG�WR�NQRZ�DERXW�WKH�GDWD
VWUXFWXUH

� 7KH�XVHU�FDQQRW�JHW�DW�WKH�GDWD
VWUXFWXUH�GLUHFWO\



&���WHUPLQRORJ\

� 7KH�SDUW�RI�D�&���SURJUDP�WKDW
GHVFULEHV�DQ�DEVWUDFW�GDWD�W\SH�LV�FDOOHG
D�FODVV�GHILQLWLRQ

� 7KH�W\SH�LWVHOI�LV�FDOOHG�D�FODVV

� 2EMHFWV�DUH�LQVWDQFHV��YDULDEOHV�DQG
YDOXHV��RI�WKDW�FODVV�LQ�D�SURJUDP



+RPHZRUN�0HFKDQLFV

� $Q\�ODQJXDJH��DQ\�FRPSXWHU

� $VVLJQPHQWV�DUH�XVXDOO\�GXH�RQ�0RQGD\

� /DWH�DVVLJQPHQWV�ZLOO�QRW�EH�DFFHSWHG
XQOHVV�WKHUH�LV�D�YHU\�JRRG�UHDVRQ

� +DQG�LQ�DVVLJQPHQWV�RQ�SDSHU�
SUHIHUDEO\�VWDSOHG

� 3OHDVH�VDYH�WKH�DVVLJQPHQWV�DIWHU�\RX
JHW�WKHP�EDFN



:KDW�WR�KDQG�LQ

� 6RXUFH�FRGH��ZLWK�FRPPHQWV�

� ,QSXW��LI�DQ\

� 2XWSXW



:KDW�LV�LQ�D�SURSRVDO

� 7KH�QDPHV�RI�WKH�WHDP�PHPEHUV

� $�GHVFULSWLRQ�RI�WKH�SURMHFW

� :KDW�ZLOO�LW�³FRVW´��VFKHGXOH�

� +RZ�ZLOO�\RX�EXLOG�LW��RUJDQL]DWLRQ�

� :KDW�ZLOO�LW�EXLOG�RQ"��L�H��OLEUDULHV�DQG
RWKHU�WRROV�

� :K\�GLG�\RX�FKRRVH�WKLV�SURMHFW"



3URMHFW�'HVFULSWLRQ

� :KDW�LW�ZLOO�GR
� :KDW�HOVH�LW�ZLOO�GR�LI�\RX�KDYH�WLPH
� :K\�LW�LV�LQWHUHVWLQJ
� :KDW�LV�FKDOOHQJLQJ�DERXW�LW



3UHVHQWDWLRQV

� $�VDOHV�SLWFK�IRU�WKH�SURMHFW

� ���PLQXWHV�SHU�SUHVHQWDWLRQ��VR�WKDW
HYHU\�WHDP�JHWV�D�FKDQFH�

� ,W¶V�2.�LI�RQH�WHDP�PHPEHU�VSHDNV�IRU
WKH�WHDP

� :ULWWHQ�KDQGRXWV�DQG�RYHUKHDG�VOLGHV
�QR�PRUH�WKDQ����DUH�HQFRXUDJHG


