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$EVWUDFWLRQ�DQG�GHVLJQ

:KDW�LV�GHVLJQ��DQG�ZK\�GR�\RX
QHHG�RQH"

7KH�LGHDV�LQ�WKLV�OHFWXUH

� 'HVLJQ�LV
± KLJK�OHYHO�DEVWUDFWLRQ

± ZKDW�LV�OHIW�ZKHQ�\RX�UHPRYH�WKH
LPSOHPHQWDWLRQ�GHWDLOV

± PRUH�DUW�WKDQ�VFLHQFH

� ,W�LV�SRVVLEOH²DQG�LPSRUWDQW²WR�WKLQN
DERXW�GHVLJQ�DQG�LPSOHPHQWDWLRQ
LQGHSHQGHQWO\

6XPPDU\�RI�ODVW�ZHHN

� :H�VWDUWHG�ZLWK�D�SUREOHP
� :H�GHVLJQHG�D�VROXWLRQ�WR�WKDW�SUREOHP
� :H�LPSOHPHQWHG�WKDW�VROXWLRQ�LQ

± WZR�GLIIHUHQW�ZD\V

± WZR�GLIIHUHQW�ODQJXDJHV

� 7KH�LPSOHPHQWDWLRQV�VKDUH�NH\
DEVWUDFWLRQV

:KDW�DUH�WKH�NH\
DEVWUDFWLRQV"

� :H�YLHZ�WKH�LQSXW�DV�D�VWUHDP�RI
WRNHQV�

� (DFK�WLPH�ZH�UHDG�D�WRNHQ��ZH�FKHFN
ZKHWKHU�LW�ZLOO�ILW�RQ�WKH�OLQH��LI�QRW��ZH
ZULWH�WKH�OLQH�RQ�WKH�RXWSXW�DQG�FOHDU�LW
ILUVW�

� 7KH�DERYH�ZRUN�LV�GRQH�LQ�D�IXQFWLRQ
FDOOHG�UHIRUPDW�

+RZ�PLJKW�ZH�GHVFULEH�D
GHVLJQ"

� 'HVFULEH�HDFK�FRPSRQHQW��LQFOXGLQJ
± ZKDW�LW�LV�VXSSRVHG�WR�GR

± ZKDW�DUH�LWV�LQSXWV�DQG�RXWSXWV

± ZKDW�VWDWH�LQIRUPDWLRQ�WKH�FRPSRQHQW
PDLQWDLQV��DQG�ZKDW�LW�GRHV

0DFKLQH�UHDGDEOH�GHVFULSWLRQV

� ,Q�VRPH�ODQJXDJHV��\RX�FDQ�VD\�TXLWH�D
ELW�DERXW�D�FRPSRQHQW�E\�ZULWLQJ
LQFRPSOHWH�FRGH
± ,Q�&����\RX�FDQ�ZULWH�FODVV�GHILQLWLRQV�DQG
QRW�LPSOHPHQW�WKH�PHPEHU�IXQFWLRQV

± ,Q�0/��\RX�FDQ�ZULWH�VLJQDWXUHV�DQG�QRW
ZULWH�FRUUHVSRQGLQJ�VWUXFWXUHV

� :H�ZLOO�ORRN�DW�HDFK�ODQJXDJH�LQ�WXUQ
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7KH�7RNHQ�FODVV

� :H�ZLOO�LJQRUH�WKH�SULYDWH�GDWD
� HQXP�7RNW\SH�^
����:25'��%5($.��(1'
`�

� FODVV�7RNHQ�^
SXEOLF�
����7RNHQ�LVWUHDP
��
����7RNW\SH�W\SH���FRQVW�
����VWULQJ�ZRUG���FRQVW�
`�

7KH�/LQH�FODVV

� $JDLQ��ZH�ZLOO�LJQRUH�WKH�SULYDWH�GDWD
� FODVV�/LQH�^
SXEOLF�
����/LQH�LQW��
����YRLG�UHVHW���
����ERRO�FDQILW�VWULQJ��FRQVW�
����YRLG�DSSHQG�VWULQJ��
����YRLG�SULQW�RVWUHDP
��FRQVW�
`�

7KH�UHIRUPDW�IXQFWLRQ

� +HUH��ZH�ZLOO�LJQRUH�ZKDW�WKH�IXQFWLRQ
DFWXDOO\�GRHV��DQG�MXVW�GHFODUH�LW
� YRLG�UHIRUPDW
���������LVWUHDP
��RVWUHDP
��LQW��

,V�VXFK�D�GHVFULSWLRQ�D�GHVLJQ"

� 1RW�H[DFWO\²LW�VD\V�PRUH�DERXW�WKH
LPSOHPHQWDWLRQ�WKDQ�ZH¶G�OLNH²EXW
± ,W�SURYLGHV�YDOXDEOH�FRQWH[W�IRU�GHVLJQ

± ,W�JLYHV�LQIRUPDWLRQ�LQ�D�IRUP�WKDW�FDQ�EH
FKHFNHG
� :H�FDQ�FRPSLOH�WKHVH�WKUHH�GHFODUDWLRQV�DV
VKRZQ��HLWKHU�LQGHSHQGHQWO\�RU�WRJHWKHU

� :H�FDQ�DOVR�FRPSLOH��EXW�QRW�UXQ��WKH�IXOO
GHILQLWLRQ�RI�WKH�UHIRUPDW�IXQFWLRQ��JLYHQ�RQO\
WKHVH�LQFRPSOHWH�FODVV�GHILQLWLRQV

0DFKLQH�FKHFNDEOH
GHVFULSWLRQV�LQ�0/

� :H�FDQ�ZULWH�VLJQDWXUHV�ZLWKRXW�WKH
FRUUHVSRQGLQJ�VWUXFWXUHV

� :H�FDQ�HYHQ�FRPSLOH�FRGH�WKDW�XVHV
RQO\�WKH�VLJQDWXUHV

7KH�72.(1�VLJQDWXUH

� VLJQDWXUH�72.(1� 
��VLJ
����GDWDW\SH�7RNW\SH� 
��������:25'�RI�VWULQJ�_�%5($.�_�(1'

YDO�FRQVWUXFW��7H[W,2�LQVWUHDP��!�7RNW\SH
��HQG
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7KH�/,1(�VLJQDWXUH

� VLJQDWXUH�/,1(� 
��VLJ
����W\SH�7�
����YDO�FRQVWUXFW��LQW��!�7
����YDO�UHVHW��7��!�7
����YDO�FDQILW��7�
�VWULQJ��!�ERRO
����YDO�DSSHQG��7�
�VWULQJ��!�7
����YDO�SULQW��7�
�7H[W,2�RXWVWUHDP��!�XQLW
��HQG

8VLQJ�WKH�GHVLJQ�OHYHO
GHVFULSWLRQ

� IXQFWRU�5HIRUPDW�VWUXFWXUH�/���/,1(
�����������������VWUXFWXUH�7���72.(1�� 
��VWUXFW

�IXQ�UHIRUPDW�LVWUP��RVWUP��Q�� 
�����
�GHILQLWLRQ�RI�UHIRUPDW�
�

��HQG

� 7KH�LGHD�LV�WKDW�D�IXQFWRU�OHWV�XV�ZULWH
SURJUDPV�WKDW�NQRZ�RQO\�DERXW�WKH
VLJQDWXUHV�RI�WKH�GDWD�WKH\�XVH

7KH�5HIRUPDW�IXQFWRU�LQ�IXOO
GHWDLO

� IXQFWRU�5HIRUPDW�VWUXFWXUH�/���/,1(��VWUXFWXUH�7��72.(1�� 
��VWUXFW
����IXQ�UHIRUPDW�LVWUP��RVWUP��Q�� 
������OHW�IXQ�I�O�� 
��������FDVH�7�FRQVWUXFW�LVWUP��RI
����������7�%5($.� !
�������������/�SULQW�O��RVWUP���7H[W,2�RXWSXW�RVWUP���?Q���
�������������I�/�UHVHW�O���
��������_�7�:25'�Z�� !
������������LI�/�FDQILW�O��Z�
������������WKHQ�I�/�DSSHQG�O��Z��
������������HOVH��/�SULQW�O��RVWUP���I�/�DSSHQG�/�UHVHW�O���Z���
��������_�7�(1'� !
������������/�SULQW�O��RVWUP�
������LQ�I�/�FRQVWUXFW�Q��
����HQG
��HQG

+RZ�HOVH�PLJKW�ZH�GHVFULEH
RXU�GHVLJQ"

LQSXW

UHIRUPDW

RXWSXW

8VH�D�VNHWFK�WR�GHVFULEH�WKH
PDMRU�FRPSRQHQWV�DQG�WKH

LQIRUPDWLRQ�IORZ�EHWZHHQ�WKHP

(YHQ�VXFK�D�PLQLPDO�GHVLJQ�LV
XVHIXO

� )URP�RXU�OLWWOH�GLDJUDP��ZH�FDQ�VHH�WKDW
± $OO�LQSXW�JRHV�LQWR�UHIRUPDW�DQG�QRZKHUH
HOVH

± $OO�RXWSXW�FRPHV�IURP�UHIRUPDW�DQG
QRZKHUH�HOVH

� :KDW�HOVH�FDQ�ZH�VHH"

:KDW�HOVH�PLJKW�ZH�VD\�DERXW
WKH�GHVLJQ"

� 7KH�RYDOV�LQ�RXU�GLDJUDP�UHSUHVHQW
SDUWV�RI�WKH�SURJUDP

� 7KH�DUURZV�UHSUHVHQW�GDWD�IORZ
� ,W�LV�HDV\�WR�WKLQN�DERXW�WKH�SURSHUWLHV
RI�WKH�RYDOV

� :KDW�DERXW�SURSHUWLHV�RI�WKH�DUURZV"
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:KDW�GRHV�DQ�DUURZ�PHDQ"

� 'DWD�PRYHV�IURP�RQH�SDUW�RI�D�V\VWHP
WR�DQRWKHU�«

� «�LQ�RQH�GLUHFWLRQ�RU�ERWK�«
� «�DFFRUGLQJ�WR�D�SDUWLFXODU�IRUPDW

± RU�VWUXFWXUH

± RU�SURWRFRO

6R�ZH�PLJKW�ODEHO�WKH�DUURZV
DOVR

LQSXW

UHIRUPDW

RXWSXW

VWUHDP�RI�WRNHQV

VWUHDP�RI�OLQHV

&RPSOHPHQWDU\�WRROV

� &ODVV�GHILQLWLRQV��VLJQDWXUHV��PDNH
FRQFUHWH�VRPH�RI�WKH�NH\�DEVWUDFWLRQV
LQ�WKH�SURJUDP

� 6LPSOH�GLDJUDPV�VKRZ�KRZ�WKHVH
DEVWUDFWLRQV�UHODWH�WR�HDFK�RWKHU

� %RWK�FDQ�EH�PDGH�PRUH�FRQFUHWH�DV�WKH
GHVLJQ�SURJUHVVHV

$�ODUJHU�GHVLJQ�H[DPSOH

� ,�ZRUN�LQ�D�EXLOGLQJ�ZLWK�KXQGUHGV�RI
SHRSOH��KHQFH
± KXQGUHGV�RI�FRPSXWHUV

± GR]HQV�RI�SULQWHUV

� +RZ�PLJKW�ZH�RUJDQL]H�D�SULQWLQJ
V\VWHP�IRU�VXFK�D�EXLOGLQJ"

'HVLUDEOH�SURSHUWLHV�IRU�D
SULQWLQJ�V\VWHP

� (DV\�WR�XVH��IRU�H[DPSOH�
± $�XVHU�RI�DQ\�FRPSXWHU�VKRXOG�EH�DEOH�WR
SULQW�RQ�DQ\�SULQWHU�WKDW�WKH�FRPSXWHU�LV
HTXLSSHG�WR�KDQGOH

± 7KH�V\VWHP�VKRXOG�EH�UHOLDEOH

� (DV\�WR�DGPLQLVWHU��IRU�H[DPSOH�
± $GGLQJ�RU�UHPRYLQJ�SULQWHUV�DQG
FRPSXWHUV�VKRXOG�EH�HDV\

$�YHU\�KLJK�OHYHO�GHVLJQ

FRPSXWHU

SULQWHU

SULQWHU SULQWHU

FRPSXWHU

FRPSXWHU

FRPSXWHU

FRPSXWHU

QHWZRUN
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,V�WKLV�D�JRRG�GHVLJQ"

� <HV��DV�IDU�DV�LW�JRHV
� %XW�LW�GRHVQ¶W�JR�YHU\�IDU

:K\�LV�LW�D�JRRG�GHVLJQ"

� ,W�FDSWXUHV�LPSRUWDQW�DVSHFWV�RI�KRZ
ZH�ZRXOG�OLNH�SULQWHUV�WR�EHKDYH
± :H�GRQ¶W�FRQQHFW�SULQWHUV�WR�FRPSXWHUV�
LQVWHDG�ZH�FRQQHFW�WKHP�WR�³WKH�QHWZRUN´

± 1HLWKHU�FRPSXWHUV�QRU�SULQWHUV�FDUH�DERXW
HDFK�RWKHU¶V�GHWDLOV��RU�WKH�GHWDLOV�RI�KRZ
WKH�QHWZRUN�ZRUNV

:KDW�GHWDLOV�PLJKW�ZH�ILOO�LQ"

� +RZ�WR�KDQGOH�FRQWHQWLRQ�IRU�SULQWHUV
± DUELWUDWLRQ"

± VSRROLQJ"

� :KDW�SURWRFRO�ZH�XVH�WR�WDON�WR�SULQWHUV
± 3RVW6FULSW"

± 7&3�,3"

� :H�ZLOO�ORRN�RQO\�DW�WKH�FRQWHQWLRQ
SUREOHP

+RZ�PLJKW�ZH�KDQGOH�SULQWHU
FRQWHQWLRQ"

� 'R�QRWKLQJ
± 3ULQWHUV�GHVLJQHG�IRU�QHWZRUN
HQYLURQPHQWV�W\SLFDOO\�DOORZ�RQO\�RQH
FRPSXWHU�DW�D�WLPH�WR�WDON�WR�WKHP

� +DYH�D�VSRROLQJ�V\VWHP��RU�PDQ\��
± (DFK�SULQWHU�KDV�D�FRPSXWHU�GHVLJQDWHG�WR
UHFHLYH�LQSXW�IRU�WKDW�SULQWHU

± 7KH�FRPSXWHU�UHVROYHV�FRQWHQWLRQ�IRU�WKDW
SULQWHU

2XU�UHYLVHG�GHVLJQ

FRPSXWHU

SULQWHU

SULQWHU SULQWHU

FRPSXWHU

FRPSXWHU

FRPSXWHU

FRPSXWHU

QHWZRUN

3URSHUWLHV�RI�WKLV�GHVLJQ

� ,W�FDQ�VROYH�WKH�FRQWHQWLRQ�SUREOHP
± DV�ORQJ�DV�ZH�GR�VRPHWKLQJ�DERXW�D
VSRROLQJ�V\VWHP

� ,W�LV�OHVV�UHOLDEOH�WKDQ�WKH�SUHYLRXV
GHVLJQ
± LI�D�VSRROLQJ�FRPSXWHU�IDLOV��LW�LVRODWHV�WKH
FRUUHVSRQGLQJ�SULQWHU

� ,W�KDV�EHFRPH�KDUGHU�WR�DGPLQLVWHU
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:KHQFH�WKH�DGPLQLVWUDWLYH
GLIILFXOWLHV"

� 3ULQWHUV�QR�ORQJHU�FRQQHFW�WR�WKH
QHWZRUN��LQVWHDG��WKH\�FRQQHFW�WR
FRPSXWHUV
± 7KHUH�PLJKW�EH�GLVWDQFH�OLPLWDWLRQV

± &KDQJLQJ�D�VSRROHU�UHTXLUHV�PRYLQJ�FDEOHV

± +RZ�GR�FRPSXWHUV�WDON�WR�SULQWHUV�LI�QRW
WKURXJK�D�QHWZRUN"

0DNLQJ�WKH�GHVLJQ�PRUH
SUDFWLFDO

� :H�FDQ�VWLOO�DVVRFLDWH�D�VSRROLQJ
FRPSXWHU�ZLWK�HYHU\�SULQWHU�«

� «�EXW�ZH�FDQ�OHW�WKH�FRPSXWHU�WDON�WR
WKH�SULQWHU�RYHU�WKH�QHWZRUN�DQ\ZD\

2XU�UHYLVHG�UHYLVHG�GHVLJQ

FRPSXWHU

SULQWHU

SULQWHU SULQWHU

FRPSXWHU

FRPSXWHU

FRPSXWHU

FRPSXWHU

QHWZRUN

:KDW�PLJKW�ZH�GR�QH[W"

� )LJXUH�RXW�KRZ�D�VSRROHU�ZRUNV
� 7KLQN�DERXW�KRZ�FRPSXWHUV�ILQG
SULQWHUV

� +RZ�PLJKW�ZH�JR�DERXW�VROYLQJ�WKHVH
SUREOHPV"

8VH�FDVHV

� $Q�LQFUHDVLQJO\�SRSXODU�LGHD�LQ�VRIWZDUH
GHVLJQ�LV�WKH�QRWLRQ�RI�XVH�FDVHV�
± 7KLQN�DERXW�ZD\V�LQ�ZKLFK�\RXU�GHVLJQ
PLJKW�EH�XVHG

± 7UDFN�WKH�LQIRUPDWLRQ�IORZ�WKURXJK�WKH
GHVLJQ��QRWLQJ�ZKDW�KDSSHQV�DW�HDFK�VWDJH

± 8VH�ZKDW�\RX�OHDUQ�WR�UHILQH�WKH�GHVLJQ

([DPSOH�RI�D�XVH�FDVH

� 8VHU�RI�FRPSXWHU�$�ZDQWV�WR�SULQW�RQ
SULQWHU�%��VSRROHG�RQ�FRPSXWHU�&

� :KDW�KDSSHQV�ZKHQ�ZH�WU\�WKLV"
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8VH�FDVH�GLDJUDP

FRPSXWHU

SULQWHU

SULQWHU SULQWHU

FRPSXWHU

FRPSXWHU

FRPSXWHU

FRPSXWHU

QHWZRUN

$
&

%

:KDW�FDQ�ZH�OHDUQ�IURP�WKLV
H[DPSOH"

� :KDWHYHU�ZH�ZDQW�WR�SULQW�PDNHV�WZR
WULSV�WKURXJK�WKH�QHWZRUN�
± RQH�IURP�FRPSXWHU�$�WR�FRPSXWHU�&

± RQH�IURP�FRPSXWHU�&�WR�SULQWHU�%

� ,V�WKLV�D�SUREOHP"
± 1RW�LI�WKH�QHWZRUN�LV�IDVW�HQRXJK«

± «DQG�D�QHWZRUN�VKRXOG�EH�PXFK�IDVWHU
WKDQ�D�SULQWHU��ULJKW"

)LQGLQJ�D�SHUIRUPDQFH
SUREOHP

� :KHQ�LV�D�QHWZRUN�VORZHU�WKDQ�D
SULQWHU"

� :KHQ�LW�LV�FRQQHFWHG�E\�D�WHOHSKRQH
OLQH���:H�KDYH�IDLOHG�WR�DFFRXQW�IRU�WKH
IDFW�WKDW�SDUWV�RI�WKH�QHWZRUN�DUH�LQ
SHRSOH¶V�KRPHV�

� 6XSSRVH��IRU�H[DPSOH��WKDW�FRPSXWHU�$
DQG�SULQWHU�%�DUH�ERWK�LQ�P\�KRXVH«

$�XVHU�FHQWULF�YLHZ�RI�WKH
V\VWHP

0\�FRPSXWHU

0\�SULQWHU
KXE

PRGHP

+RZ�PLJKW�ZH�VROYH�WKLV
SUREOHP"

� 0DNH�P\�FRPSXWHU�VSRRO�IRU�P\�SULQWHU
± 7KLV�PLJKW�IDLO�LI�RWKHU�DVSHFWV�RI�WKH
GHVLJQ�UHTXLUH�VSRROHUV�WR�EH�DOZD\V�XS

� +DYH�WZR�VSRROHUV�IRU�P\�SULQWHU��2QH
IRU�PH��DQG�RQH�IRU�HYHU\RQH�HOVH
± 7KLV�ZLOO�ZRUN�PRVW�RI�WKH�WLPH��EXW�WKH
SULQWHU�PLJKW�KDYH�WR�UHVROYH�FRQWHQWLRQ

� (LWKHU�FKRLFH�DIIHFWV�WKH�ZKROH�GHVLJQ

7KH�PRUDO�RI�WKH�VWRU\

� 'HVLJQ�PDWWHUV�
� <RX�FDQ�OHDUQ�D�ORW�DERXW�GHVLJQ��HYHQ
ZLWK�VLPSOH�WRROV��E\�H[SHULPHQWLQJ

� <RX�FDQ�JHW�WKH�FRPSXWHU�WR�KHOS�\RX
E\�ZULWLQJ�KLJK�OHYHO�SDUWV�RI�WKH
SURJUDP�DQG�FRPSLOLQJ�LW²HYHQ�LI�\RX
FDQ¶W�UXQ�LW
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+RPHZRUN��GXH�0RQGD\�

� 'HVLJQ�D�V\VWHP�WR�VXSSRUW�FDVKLHUV�LQ
D�FRQYHQLHQFH�VWRUH

� 7KH�GHVLJQ�VKRXOG�EH�GHWDLOHG�HQRXJK
WR�PDNH�LW�FOHDU�KRZ�WR�KDQGOH�VHYHUDO
XVXDO�DQG�XQXVXDO�XVH�FDVHV«

� «EXW�LW�VKRXOG�QRW�EH�PRUH�GHWDLOHG
WKDQ�QHFHVVDU\��QR�PRUH�WKDQ�WZR
SDJHV�RU�VR�

([DPSOHV�RI�XVXDO�XVH�FDVHV

� $�FXVWRPHU�FRPHV�LQ��EX\V�VRPH�LWHPV�
DQG�SD\V�ZLWK�FDVK�RU�D�FUHGLW�FDUG

� $�FDVKLHU�JRHV�RQ�GXW\��DQG�VD\V�KRZ
PXFK�FDVK�LV�LQ�WKH�UHJLVWHU�

� $�FDVKLHU�JRHV�RII�GXW\��KRZ�PXFK�FDVK
VKRXOG�EH�LQ�WKH�UHJLVWHU"

([DPSOHV�RI�XQXVXDO�XVH
FDVHV

� $�FXVWRPHU�EX\V�VRPH�LWHPV��DQG
± SD\V�IRU�SDUW�RI�WKH�RUGHU�ZLWK�D�FUHGLW�FDUG
DQG�WKH�UHVW�ZLWK�FDVK��RU

± GLVFRYHUV�D�FDVK�VKRUWDJH�DQG�OHDYHV�VRPH
LWHPV�EHKLQG�DIWHU�WKH\¶YH�EHHQ�UXQJ�XS

� $�FXVWRPHU�ZDQWV�WR�UHWXUQ�DQ�LWHP
� $�FDVKLHU�ZDQWV�WR�WUDQVIHU�VRPH�FDVK
WR�DQRWKHU�FDVKLHU

:KDW�WR�KDQG�LQ

� $Q�RYHUDOO�GHVFULSWLRQ�RI�WKH�V\VWHP
� )RU�HDFK�FRPSRQHQW�

± :KDW�LQIRUPDWLRQ�LV�VWRUHG�WKHUH

± +RZ�LW�FRQQHFWV�ZLWK�RWKHU�FRPSRQHQWV

± :KDW�LQIRUPDWLRQ�JRHV�RYHU�WKH
FRQQHFWLRQV

� ([DPSOHV�RI�XVH�FDVHV�LW�KDQGOHV��DQG
KRZ�LW�KDQGOHV�WKHP


