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3URJUDPPLQJ ZLWK DEVWUDFW

GDWD W\SHV

:KHUH DUH ZH QRZ"

� :H KDYH D SUHOLPLQDU\ GHVLJQ IRU D OLQH�

EUHDNLQJ SURJUDP

� 7KDW SURJUDP XVHV OLQH DQG WRNHQ

DEVWUDFWLRQV� ZKLFK ZH PXVW LPSOHPHQW

� :H ZLOO GR LW LQ &��

:KDW GR ZH QHHG"

� $ 7RNHQ FODVV WR UHSUHVHQW VWULQJV RU

OLQH EUHDNV

� $ /LQH FODVV WR UHSUHVHQW D JURZLQJ

OLQH RI WH[W

� $ SURJUDP WR UHIRUPDW OLQHV RI WH[W

� *OXH WR KROG HYHU\WKLQJ WRJHWKHU

'HILQLQJ &�� FODVVHV

� :H GHILQH WKH FODVV LWVHOI�

FODVV )RR ^
SXEOLF�

�� LQWHUIDFH
SULYDWH�

�� LPSOHPHQWDWLRQ
`�

� :H WKHQ GHILQH WKH IXQFWLRQV WKDW

FRQVWLWXWH WKH LPSOHPHQWDWLRQ

DFFHVV ODEHOV

7KH 7RNHQ FODVV

FODVV 7RNHQ ^
SXEOLF�

7RNHQ�LVWUHDP
��
7RNW\SH W\SH�� FRQVW�
VWULQJ ZRUG�� FRQVW�

SULYDWH�
�� «

`�

FRQVWUXFWRU

PHPEHU IXQFWLRQV

6D\LQJ FRQVW KHUH LV
D SURPLVH WKDW FDOOLQJ WKLV
IXQFWLRQ ZLOO QRW FKDQJH WKH

YDOXH RI WKH REMHFW

+RZ ZLOO ZH LPSOHPHQW LW"

� (YHU\ WRNHQ NQRZV ZKDW W\SH LW LV

� ,I D WRNHQ UHSUHVHQWV D ZRUG� LW ZLOO

FRQWDLQ D VWULQJ

� 7KLV VWUDWHJ\ LV VRPHZKDW VLPSOLVWLF� VR

ZH ZLOO UHYLVLW LW ODWHU
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5HSUHVHQWLQJ WKH NLQG RI
WRNHQ

� (QXPHUDWHG W\SHV DUH D FRQYHQLHQW ZD\

RI XVLQJ QDPHV LQVWHDG RI PDJLF

QXPEHUV

HQXP 7RNW\SH ^

:25'� %5($.� (1'
`�

)LQLVKLQJ WKH GHILQLWLRQ

FODVV 7RNHQ ^
SXEOLF�

7RNHQ�LVWUHDP
��
7RNW\SH W\SH�� FRQVW�
VWULQJ ZRUG�� FRQVW�

SULYDWH�

VWULQJ V�
7RNW\SH W�

`�

'HILQLQJ WKH PHPEHU
IXQFWLRQV

7RNW\SH 7RNHQ��W\SH�� FRQVW
^

UHWXUQ W�
`

VWULQJ 7RNHQ��ZRUG�� FRQVW
^

DVVHUW�W\SH��   :25'��
UHWXUQ V�

`

1RZ FRPHV WKH �ILUVW� KDUG
SDUW

� 5HDGLQJ D 7RNHQ IURP DQ LQSXW VWUHDP

UHTXLUHV XV WR NQRZ KRZ LQSXW ZRUNV

² JHW�� ZLOO UHWXUQ D FKDUDFWHU RU (2)

² HRI�� ZLOO WHOO XV LI D SUHYLRXV FDOO WR JHW

UHWXUQHG (2)

² SXWEDFN�F� ZLOO OHW XV SXVK D VLQJOH

FKDUDFWHU EDFN LQWR WKH LQSXW� ZH PXVW QRW
WU\ WR SXVK (2)

� 7KHVH IXQFWLRQV DUH DOO PHPEHUV RI

LVWUHDP

7RNHQ FRQVWUXFWRU� SDUW �

7RNHQ��7RNHQ�LVWUHDP
 L�

^

LI �L�!HRI���

W  (1'�

HOVH ^

�� :H KDYH ZRUN WR GR

`

`

:KDW DUH WKH SRVVLELOLWLHV"

� :KLWH�VSDFH FKDUDFWHUV WKDW LQFOXGH WZR

RU PRUH QHZOLQHV �ZH UHWXUQ %5($.�

� =HUR RU PRUH ZKLWH�VSDFH FKDUDFWHUV

LQFOXGLQJ DW PRVW RQH QHZOLQH� WKHQ

± D QRQ�VSDFH FKDUDFWHU �ZH PXVW UHDG
FKDUDFWHUV DQG UHWXUQ :25'�� RU

± HQG RI ILOH �ZH PXVW UHWXUQ (1'�

� ,Q DOO FDVHV� ZH ZLOO UHDG RQH H[WUD FKDU
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2XU ILUVW WDVN

� 5HDG DV PDQ\ ZKLWH�VSDFH FKDUDFWHUV

DV ZH FDQ� UHPHPEHULQJ WKH ILUVW

FKDUDFWHU �RU (2)� DIWHUZDUGV� DQG

FRXQWLQJ QHZOLQHV

� :H ZLOO UHO\ RQ WKH LVVSDFH IXQFWLRQ

�IURP WKH VWDQGDUG OLEUDU\� WR WHOO LI D

FKDUDFWHU LV ZKLWH VSDFH

6FDQQLQJ ZKLWH�VSDFH
FKDUDFWHUV

LQW F  L�!JHW���
LQW QO  ��

ZKLOH �LVVSDFH�F�� ^
LI �F   ¶?Q·�

��QO�
F  L�!JHW���

`

7KLV W\SH PXVW EH LQW�
QRW FKDU� VR WKDW ZH FDQ
KROG DQ\ FKDUDFWHU DQG
VWLOO KDYH URRP IRU (2)

:KHUH DUH ZH QRZ"

� :H KDYH MXVW UHDG VRPHWKLQJ WKDW LV QRW

ZKLWH VSDFH� LW FRXOG EH

± WKH ILUVW FKDUDFWHU RI D ZRUG� RU

± (2)

� ,I ZH KDYH VHHQ ! � QHZOLQHV �L�H�� LI

QO! ��� ZH ZDQW WR GHIHU �SXVK EDFN�

ZKDWHYHU FRPHV QH[W

'HDOLQJ ZLWK ZKDW ZH VFDQQHG

LI �QO ! �� ^
W  %5($.�

LI �F � (2)�
L�!SXWEDFN�F��

` HOVH LI �F   (2)�

W  (1'�

HOVH ^

�� VWLOO PRUH ZRUN WR GR

`

5HDGLQJ D ZRUG� VWUDWHJ\

� :H NQRZ ZH KDYH D ZRUG EHFDXVH ZH

GLG QRW ILQG D SDUDJUDSK EUHDN DQG ZH

KDYH UHDG D QRQ�VSDFH FKDUDFWHU

� :H PXVW DFFXPXODWH FKDUDFWHUV XQWLO

ZH ILQG ZKLWH VSDFH RU (2)

� :H ZLOO KDYH UHDG RQH FKDUDFWHU WRR IDU�

VR ZH PXVW SXW LW EDFN

5HDGLQJ D ZRUG� FRGH

W  :25'�
GR ^

V � FKDU�F��
F  L�!JHW���

` ZKLOH �F � (2) 		
�LVVSDFH�F���

LI �F � (2)�
L�!SXWEDFN�F��
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$ QRWH RQ SXWEDFN

� (YHU\ DOWHUQDWLYH HQGHG ZLWK D FDOO WR

SXWEDFN H[FHSW WKH FDVH ZKHUH ZH

KDYH UHDG (2)

� :H FDQ WKHUHIRUH PHUJH WKH FDOOV WR

SXWEDFN LQWR RQH� DIWHU FKHFNLQJ WKDW

ZH DUH QRW WU\LQJ WR SXW EDFN (2)�

7KH UHGXFHG FRGH

LI �QO ! ��
W  %5($.�

HOVH LI �F   (2)�
W  (1'�

HOVH ^
W  :25'�
GR ^

V � FKDU�F��
F  L�!JHW���

` ZKLOH �F � (2) 		 �LVVSDFH�F���
`
LI �F � (2)�

L�!SXWEDFN�F��

7KH /LQH FODVV

FODVV /LQH ^
SXEOLF�

/LQH�LQW��
YRLG UHVHW���
ERRO FDQILW�VWULQJ� FRQVW�
YRLG DSSHQG�VWULQJ��
YRLG SULQW�RVWUHDP
� FRQVW�

SULYDWH�
VWULQJ Z�
LQW PD[�

`�

7KH /LQH FRQVWUXFWRU

/LQH��/LQH�LQW Q��

PD[�Q� ^ `

FRQVWUXFWRU LQLWLDOL]HU

QRWKLQJ HOVH WR GR

7KH UHVHW IXQFWLRQ

YRLG /LQH��UHVHW��

^

Z  ´µ�

`

7KH FDQILW IXQFWLRQ

ERRO /LQH��FDQILW�VWULQJ V� FRQVW
^

LI �Z�HPSW\���
UHWXUQ V�OHQJWK�� � PD[�

UHWXUQ �
Z�OHQJWK�� � V�OHQJWK�� � �

� � PD[�
`
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7KH DSSHQG DQG SULQW
IXQFWLRQV

YRLG /LQH��DSSHQG�VWULQJ V�
^

LI ��Z�HPSW\���
Z � ´ µ�

Z � V�
`

YRLG /LQH��SULQW�RVWUHDP
 R� FRQVW
^

LI ��Z�HPSW\���

R �� Z �� HQGO�

`

3XWWLQJ LW DOO WRJHWKHU

YRLG UHIRUPDW�LVWUHDP
 LQ� RVWUHDP
 RXW� LQW ZLGWK� ^
/LQH O�ZLGWK�� 7RNHQ W�LQ��

ZKLOH �W�W\SH�� � (1'� ^
LI �W�W\SH��   %5($.� ^

O�SULQW�RXW�� O�UHVHW���

RXW �� HQGO�

` HOVH ^
LI ��O�FDQILW�W�ZRUG���� ^

O�SULQW�RXW�� O�UHVHW���
`
O�DSSHQG�W�ZRUG����

`
W  7RNHQ�LQ��

`
O�SULQW�RXW��

`

$QG ILQDOO\� WKH PDLQ
SURJUDP���

LQW PDLQ��

^

UHIRUPDW�	FLQ� 	FRXW� ����

UHWXUQ ��

`

'HSHQGHQFLHV

� 7KH ,�2 OLEUDU\

� 7KH VWULQJ FODVV

� 7KH LVVSDFH OLEUDU\ IXQFWLRQ

3XWWLQJ LW DOO WRJHWKHU

� 7KH HDVLHVW ZD\�

± $Q �LQFOXGH IRU HDFK OLEUDU\ IDFLOLW\

± )RU HDFK FODVV�

� WKH FODVV GHILQLWLRQ

� WKH PHPEHU IXQFWLRQ GHILQLWLRQV

± )XQFWLRQV WKDW DUH QRW SDUW RI DQ\ FODVV

± )LQDOO\� WKH PDLQ IXQFWLRQ

� ,GHDOO\� ZH VKRXOG XVH PXOWLSOH ILOHV

7KRXJKWV RQ WKH SURJUDP

� :H FRXOG LPSURYH WKH SURJUDP«

� «EXW LW LV UHDVRQDEO\ DEVWUDFW� DQG

UHDVRQDEO\ VWUDLJKWIRUZDUG

� :H LQWURGXFHG WKH QRWLRQ RI DQ (1'

WRNHQ GXULQJ LPSOHPHQWDWLRQ� QRW

GXULQJ GHVLJQ
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/DQJXDJH GHSHQGHQFLHV

� $EVWUDFWLRQ LV UDUHO\ LPSRVVLEOH LQ DQ\

ODQJXDJH

± ,W PD\ UHTXLUH GLVFLSOLQH RQ WKH SDUW RI
XVHUV

± 7KHUH PD\ EH D SULFH LQ FRQYHQLHQFH RU
HIILFLHQF\

� ,Q SDUWLFXODU� ZH FDQ LPSOHPHQW WKLV

VROXWLRQ XVLQJ & LQVWHDG RI &��

2EMHFWV

� 7KLV SURJUDP XVHG REMHFWV RI /LQH DQG

7RNHQ W\SHV WR FRQWDLQ WKH VWDWH RI WKH

SURJUDP

� :H RIWHQ WKLQN RI DQ RSHUDWLRQ VXFK DV

DSSHQG DV ³DFWLQJ RQ´ DQ REMHFW

� 6XFK DFWLRQV DUH D IXQGDPHQWDO SDUW RI

REMHFW�RULHQWHG SURJUDPPLQJ

$UH REMHFWV QHFHVVDU\"

�1R��
� 7R XQGHUVWDQG WKLV FODLP EHWWHU� OHW¶V

UHYLHZ ZKDW REMHFWV DUH� DQG KRZ WKH\

GLIIHU IURP DEVWUDFW GDWD W\SHV LQ

JHQHUDO

:KDW LV DQ REMHFW"

� ,W FRQWDLQV LQIRUPDWLRQ

� 7KHUH DUH RSHUDWLRQV GHILQHG RQ LW

� ,W KDV LGHQWLW\

± 7ZR GLIIHUHQW REMHFWV FDQ FRQWDLQ LGHQWLFDO
LQIRUPDWLRQ� DQG VXSSRUW LGHQWLFDO

RSHUDWLRQV� EXW VWLOO EH GLIIHUHQW REMHFWV

:KDW LV REMHFW LGHQWLW\"

� 6XSSRVH [ DQG \ DUH QDPHV RI REMHFWV�

� +RZ FDQ ZH WHOO LI [ DQG \ DUH PHUHO\

WZR GLIIHUHQW QDPHV IRU WKH VDPH

REMHFW"

± 3HUKDSV ZH FDQ WDNH WKH DGGUHVV RI [ DQG
RI \

± 3HUKDSV ZH FDQ FKDQJH RQH RI WKHP DQG
VHH LI WKH FKDQJH LV UHIOHFWHG LQ WKH RWKHU

,GHQWLW\ DQG PXWDEOH VWDWH

� 8QOHVV \RX KDYH D ZD\ RI FKHFNLQJ WKH

LGHQWLW\ RI DQ REMHFW GLUHFWO\ �VXFK DV LWV

DGGUHVV�� WKH RQO\ ZD\ WR GHWHUPLQH LI

WZR REMHFWV DUH WKH VDPH LV WR FKDQJH

RQH DQG VHH LI WKH RWKHU FKDQJHV

� 7KHUHIRUH LPPXWDEOH REMHFWV KDYH QR

LGHQWLW\�

� ,PPXWDEOH REMHFWV DUH MXVW YDOXHV�
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)XQFWLRQDO SURJUDPPLQJ

� 7KHUH LV D VFKRRO RI WKRXJKW WKDW VD\V

WKDW PXWDEOH REMHFWV DUH HYLO� DQG DOO

FRPSXWDWLRQ VKRXOG EH GRQH ZLWK SXUH

YDOXHV

± XVXDOO\ FDOOHG IXQFWLRQDO SURJUDPPLQJ

± PDMRU ODQJXDJHV� 0/� +DVNHOO

± YHU\ LPSUHVVLYH UHVXOWV LQ WKH ODERUDWRU\

± OLPLWHG FRPPHUFLDO UHOHYDQFH VR IDU

7KH NH\ LVVXHV

� )XQFWLRQDO DQG REMHFW�RULHQWHG
SURJUDPPLQJ DUH VW\OHV RI DEVWUDFWLRQ
WKDW DGGUHVV VLPLODU SUREOHPV

± +RZ GR ZH SDUWLWLRQ D SURJUDP"

± :KDW LQIRUPDWLRQ IORZV EHWZHHQ WKH SDUWV
RI WKH SURJUDP"

± :KDW GR DXWKRUV RI RQH SDUW KDYH WR NQRZ
DERXW RWKHU SDUWV"

� 7KH\ FRPH WR YHU\ GLIIHUHQW FRQFOXVLRQV

6XPPDU\

� :H KDYH VHHQ DQ REMHFW�RULHQWHG
LPSOHPHQWDWLRQ RI WKH OLQH�EUHDNLQJ
SUREOHP�

� 2WKHU ODQJXDJHV RIIHU GLIIHUHQW WRROV IRU
DEVWUDFWLRQ
± (YHU\ ODQJXDJH RIIHUV VRPHWKLQJ

± 1R ODQJXDJH RIIHUV HYHU\WKLQJ

� 7R XVH D ODQJXDJH HIIHFWLYHO\� \RX PXVW
PDWFK LWV WRROV WR WKH SUREOHP DW KDQG

+RPHZRUN �GXH 0RQGD\�

� 6WDUW ZLWK DQ LPSOHPHQWDWLRQ RI WKH
OLQH�ILOOLQJ SURJUDP� <RX FDQ XVH RXUV
RU ZULWH \RXU RZQ

± 1RWH� 2XU YHUVLRQ QHHGV HJFV RU J�� ���

� 0RGLI\ LW WR SXW LWV RXWSXW LQ PXOWLSOH
FROXPQV� DQG WR PDNH DOO RXWSXW OLQHV
�H[FHSW IRU WKH ODVW OLQH RI D SDUDJUDSK�
H[DFWO\ WKH VDPH OHQJWK E\ H[SDQGLQJ
VSDFHV �DSSUR[LPDWHO\� HTXDOO\


