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+\SHUWH[W�0DUNXS�/DQJXDJH
$�PDUNXS�ODQJXDJH�XVHV�PDUNXS�FRGHV�LQWHUVSHUVHG�ZLWK�
WH[W�FRQWHQW

,Q�+70/��PDUNXS�FRGHV�DUH�FDOOHG�WDJV
7DJV�VWDUW�ZLWK����HQG�ZLWK�!��PD\�FRQWDLQ�DWWULEXWHV

([DPSOH���S�FRORU 
UHG
!

:HOO�IRUPHG�+70/�PDWFKHV�HYHU\�VWDUW�WDJ�ZLWK�DQ�HQG�WDJ
([DPSOH���L!WKLV�WH[W�LV�LWDOLFL]HG��L!



([DPSOH��+HOOR�:RUOG
��GRFW\SH�KWPO!
�KWPO!
�����KHDG!
���������WLWOH!�([DPSOH�+70/�3DJH���WLWOH!
������KHDG!
�����ERG\!
���������S!
�������������E!+HOOR��E!�
�������������L!:RUOG��L!
����������S!
������ERG\!
��KWPO!



&RPPRQ�+70/�7DJV
�GLY! 'LYLVLRQ��XVHG�WR�JURXS�SRVLWLRQ�RWKHU�HOHPHQWV�

�S! 3DUDJUDSK

�VSDQ! 6SDQ��XVHG�WR�VW\OH�WH[W�ZLWKLQ�SDUDJUDSK�

�LPJ�VUF ª! ,PDJH

�D�KUHI ª! $QFKRU��OLQN�

�XO! 8QRUGHUHG��EXOOHWHG��/LVW

�RO! 2UGHUHG��QXPEHUHG��/LVW

�OL! /LVW�LWHP��XVDEOH�RQO\�LQVLGH��XO!�RU��RO!�



7DEOH�7DJV
�WDEOH! (QFORVHV�WKH�HQWLUH�WDEOH

�WU! (QFORVHV�D�VLQJOH�URZ�LQ�WKH�WDEOH

�WK! 7DEOH�FHOO�WKDW¶V�XVHG�DV�D�KHDGHU

�WG! 7DEOH�FHOO�WKDW¶V�XVHG�DV�GDWD

7DEOHV�VKRXOG�EH�XVHG�IRU�WDEXODU�GDWD��QRW�IRUPDWWLQJ



,'�DQG�&ODVV
(YHU\�+70/�WDJ�VXSSRUWV�LG�DQG�FODVV�DWWULEXWHV

LG�PXVW�EH�XQLTXH

FODVV�FDQ�EH�XVHG�E\�PXOWLSOH�HOHPHQWV

$�VLQJOH�HOHPHQW�FDQ�KDYH�PXOWLSOH�FODVVHV

8VHG�WR�VHOHFW�HOHPHQWV�LQ�&66�DQG�-4XHU\



&DVFDGLQJ�6W\OH�6KHHWV��&66�
6HSDUDWHV�DSSHDUDQFH�IURP�FRQWHQW

8VXDOO\�ORDGHG�DV�D�VHSDUDWH�ILOH

0D\�EH�VSHFLILHG�LQ��VW\OH!�HOHPHQW

&DQ�DSSO\�GLIIHUHQW�IRUPDWWLQJ�GHSHQGLQJ�RQ�RXWSXW�GHYLFH
([DPSOH��³GHVNWRS´�VLWH�PD\�XVH�IL[HG�KHDGHU��PRELOH�VLWH�PD\�DOORZ�
KHDGHU�WR�VFUROO�RXW�RI�YLHZ

³5HVSRQVLYH�GHVLJQ´



&66�([DPSOH
6HW�GHIDXOW�IRQW�IRU�DOO�WH[W�LQ�SDJH

%2'<�^�IRQW�IDPLO\��&DOLEUL���7LPHV�1HZ�5RPDQ���VHULI��`

5HQGHU�DOO�WH[W�LQVLGH��VWURQJ!�LQ�JUHHQ
67521*�^�FRORU��JUHHQ��`

5HQGHU�HYHU\WKLQJ�ZLWK�FODVV�³KLJKOLJKW´�LQ�UHG
�KLJKOLJKW�^�FRORU���))������`

+LGH�WKH��GLY!�ZLWK�LG�³KLGHPH´
�KLGHPH�^�YLVLELOLW\��KLGGHQ��`
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-DYD6FULSW
$Q�REMHFW�RULHQWHG���IXQFWLRQDO�SURJUDPPLQJ�ODQJXDJH

,QWURGXFHG�LQ������ZLWK�1HWVFDSH�1DYLJDWRU����
3RSXODULW\�LQFUHDVHG�LQ�HDUO\�PLG�����V�ZLWK�LQWURGXFWLRQ�RI�$-$;
,QFUHDVLQJ�XVH�DV�VHUYHU�VLGH�ODQJXDJH�FLUFD�����

-DYD6FULSW�LV�QRW�-DYD
%XW�-DYD6FULSW�LV�D�UHJLVWHUHG�WUDGHPDUN�RI�2UDFOH��IRUPHUO\�6XQ�
7KH\�ZHUH�UHOHDVHG�DW�DERXW�WKH�VDPH�WLPH��1HWVFDSH�VXSSRUWHG�ERWK
2QH�HDUO\�XVH�RI�-DYD6FULSW�ZDV�LQWHUDFWLRQ�ZLWK�-DYD�DSSOHWV



-DYD6FULSW���%URZVHU
6FULSWV�FDQ�UHDFW�WR�HYHQWV��PRGLI\�'20

/LEUDULHV�VXFK�DV�-4XHU\�VLPSOLI\�WKLV�SURFHVV

/RDGHG�DQG�H[HFXWHG�G\QDPLFDOO\
(LWKHU�IURP�ILOH�RU�LQOLQH

6FULSW�H[HFXWLRQ�GHOD\V�SDJH�UHQGHULQJ

0LJKW�WU\�WR�PRGLI\�SDUWV�RI�SDJH�WKDW�KDYHQ¶W�UHQGHUHG�\HW



([DPSOH��+HOOR�:RUOG
�ERG\!
�����EXWWRQ�LG 
FOLFN0H
�RQ&OLFN 
FOLFN+DQGOHU��
!&OLFN�PH��EXWWRQ!
�����S�LG 
ILOO0H
!��S!

�����VFULSW�W\SH 
WH[W�MDYDVFULSW
!
��������IXQFWLRQ�FOLFN+DQGOHU���^
������������YDU�EXWWRQ� �GRFXPHQW�JHW(OHPHQW%\,G��FOLFN0H���
������������EXWWRQ�VW\OH�YLVLELOLW\� ��KLGGHQ��
������������YDU�SDUD� �GRFXPHQW�JHW(OHPHQW%\,G��ILOO0H���
������������SDUD�LQQHU+70/� ��+HOOR��:RUOG��
��������`
������VFULSW!
��ERG\!



-DYD6FULSW��7KH�%DG�3DUWV
/RRVHO\�W\SHG��PLQLPDO�HUURU�UHSRUWLQJ

,I�VRPHWKLQJ�GRHVQ¶W�ZRUN��ORRN�IRU�W\SR

FRQVROH�ORJ�DQG�DOHUW���DUH�\RXU�IULHQGV

7RR�HDV\�WR�FUHDWH�JOREDO�YDULDEOHV

WKLV�LV�FRQWH[W�GHSHQGHQW

³7UXWKLQHVV´�HQFRPSDVVHV�PRUH�WKDQ�\RX�PLJKW�WKLQN



-DYD6FULSW��7KH�*RRG�3DUWV
�����

������SDJHV

'RXJODV�&URFNIRUG
-DYD6FULSW�(YDQJHOLVW

³'LVFRYHUHU´�RI�-621

&UHDWRU�RI�-6/LQW

KWWS���ZZZ�FURFNIRUG�FRP��



)XQFWLRQV
7KH�XQLW�RI�PRGXODUL]DWLRQ�IRU�-DYD6FULSW�SURJUDPV

�(VWDEOLVKHV�VFRSH�IRU�YDULDEOHV�DQG�HPEHGGHG�IXQFWLRQV

³0RGXOH�SDWWHUQ´�XVHG�WR�FUHDWH�QDPHVSDFH��PLQLPL]H�JOREDO�YDULDEOHV

0D\�EH�QDPHG�RU�DQRQ\PRXV
$QRQ\PRXV�IXQFWLRQV�W\SLFDOO\�XVHG�DV�FDOOEDFNV��HYHQW�KDQGOHUV�

1DPHG�IXQFWLRQV�DUH�YLVLEOH�LQ�HQFORVLQJ�VFRSH��PD\�EH�JOREDO�



)XQFWLRQ�([DPSOHV
���QDPHG�IXQFWLRQ����FUHDWHV�YDULDEOH�²DGG³
IXQFWLRQ�DGG�[��\��^
����UHWXUQ�[���\�
`

���DQRQ\PRXV�IXQFWLRQ�DVVLJQHG�WR�YDULDEOH�²GR6RPHWKLQJ³
YDU�GR6RPHWKLQJ� �IXQFWLRQ��[��\��IQ��^
����UHWXUQ�IQ�[�\��
`

���IXQFWLRQ�LQYRFDWLRQ��SDVVLQJ�QDPHG�IXQFWLRQ�DV�SDUDPHWHU
YDU�[� �GR6RPHWKLQJ�������DGG��

���IXQFWLRQ�LQYRFDWLRQ��SDVVLQJ�DQRQ\PRXV�IXQFWLRQ�DV�SDUDPHWHU
YDU�\� �GR6RPHWKLQJ�������IXQFWLRQ�[�\��^�UHWXUQ�[��\��`��



9DULDEOHV
+ROGV�D�UHIHUHQFH�WR�VRPH�YDOXH

1XPEHU��DOO�QXPEHUV�DUH�IORDWLQJ�SRLQW�
6WULQJ
%RROHDQ��DOWKRXJK�ORWV�RI�WKLQJV�DFW�OLNH�ERROHDQV�
)XQFWLRQ��D�IXQFWLRQ¶V�QDPH�LV�DOVR�D�YDULDEOH�
$UUD\
2EMHFW
1XOO
8QGHILQHG



2EMHFWV
$�PXWDEOH��IUHH�IRUP�FROOHFWLRQ�RI�QDPH�YDOXH�SDLUV

2WKHU�ODQJXDJHV�FDOO�WKLV�D�GLFWLRQDU\�RU�KDVK

2EMHFWV�PD\�EH�QHVWHG�WR�DQ\�GHSWK

0HPEHUV�DFFHVVHG�E\�QDPH
'RW�QRWDWLRQ��IRR�EDU

%UDFNHW�QRWDWLRQ��IRR>�EDU�@

0D\�FUHDWH�SLHFHPHDO�RU�DV�REMHFW�OLWHUDO



2EMHFW�([DPSOHV
���FUHDWH�REMHFW�OLWHUDO�ZLWK�WZR�PHPEHUV
YDU�IRR� �^�[������\�����`�

���DFFHVV�YDOXH�IURP�REMHFW
YDU�]� �IRR�[���IRR>�\�@�

���DGG�QHZ�PHPEHU����D�IXQFWLRQ
IRR�DGG;� �IXQFWLRQ�]��^�UHWXUQ�WKLV�[���]�`�

���LQYRNH�IXQFWLRQ�YLD�REMHFW�UHIHUHQFH
IRR�DGG;�����



7KH�0HDQLQJ�RI�WKLV
$�UHIHUHQFH�WR�WKH�³FXUUHQW´�REMHFW

:KHQ�D�PHWKRG�LV�LQYRNHG�YLD�DQ�REMHFW�UHIHUHQFH��WKH�LQYRNLQJ�REMHFW

:KHQ�D�IXQFWLRQ�LV�LQYRNHG�E\�QDPH��VDQV�REMHFW���WKH�JOREDO�FRQWH[W

:LWKLQ�DQ�REMHFW�OLWHUDO��WKH�JOREDO�FRQWH[W

%HVW�SUDFWLFH��ZKHQ�FUHDWLQJ�REMHFWV�ZLWK�IXQFWLRQV��XVH�
³PRGXOH´�SDWWHUQ

(QVXUHV�WKDW�WKLV�LV�WKH�PRGXOH



7KH�³0RGXOH´�3DWWHUQ
2EMHFW�WKDW�H[SRVHV�GDWD�DQG�PHWKRGV��FUHDWHG�XVLQJ�
DQRQ\PRXV�IXQFWLRQ

(VWDEOLVKHV�D�QDPHVSDFH�IRU�HPEHGGHG�IXQFWLRQV

$OORZV�KLGLQJ�RI�LQWHUQDO�GDWD

6HYHUDO�YDULDQWV
&URFNIRUG�UHWXUQV�REMHFW�OLWHUDO��UHTXLUHV�LQYRNLQJ�IXQFWLRQ

$OWHUQDWLYH�XVHV�QHZ��UHOLHV�RQ�HTXLYDOHQFH�RI�REMHFW�DQG�IXQFWLRQ��GRHV�
QRW�KLGH�GDWD��EXW�LV�VOLJKWO\�OHVV�YHUERVH



0RGXOH�3DWWHUQ�([DPSOH
YDU�PRGXOH� ��IXQFWLRQ���^
����YDU�[� ����

����IXQFWLRQ�DGG;�\��^�UHWXUQ�[���\�`

����UHWXUQ�^
��������DGG;��DGG;
����`
`����

YDU�IRR� �PRGXOH�DGG;����������������
YDU�EDU� �PRGXOH�[�����������������XQGHILQHG



3URWRW\SDO�,QKHULWDQFH
(YHU\�REMHFW�KDV�D�³SURWRW\SH´�PHPEHU

7KH�GHIDXOW�SURWRW\SH�GHSHQGV�RQ�WKH�REMHFW�W\SH

&DQ�FUHDWH�QHZ�REMHFWV�ZLWK�VSHFLILF�SURWRW\SH

,I�REMHFW�GRHV�QRW�GHILQH�PHPEHU��SURWRW\SH�FKHFNHG
3URWRW\SHV�PD\�WKHPVHOYHV�KDYH�SURWRW\SHV

8SGDWHV�WR�SURWRW\SH�DIIHFW�DOO�REMHFWV�ZLWK�WKDW�SURWRW\SH
%DG�LGHD��FKDQJH�2EMHFW�SURWRW\SH��RU�6WULQJ�SURWRW\SH��«�



3URWRW\SDO�,QKHULWDQFH�([DPSOH
���FUHDWH�WKH�SURWRW\SH
YDU�SURWR� �^�[������\�����`�

���WZR�REMHFWV�WKDW�XVH�WKH�SURWRW\SH��GRQµW�GHILQH�WKHLU�RZQ�PHPEHUV
YDU�IRR� �2EMHFW�FUHDWH�SURWR��
YDU�EDU� �2EMHFW�FUHDWH�SURWR��

���DVVLJQLQJ�IRR�[�RYHUULGHV�WKH�SURWRW\SH
IRR�[� ����

���WKLV�RQO\�XSGDWHV�EDU�[��EHFDXVH�IRR�QRZ�KDV�LWV�RZQ�[�
SURWR�[� ���

���WKLV�XSGDWHV�ERWK�IRR�\�DQG�EDU�\
SURWR�\� ����



-DYD6FULSW�2EMHFW�1RWDWLRQ
$Q�REMHFW¶V�GDWD��UHSUHVHQWHG�DV�D�VWULQJ

([DPSOH��^��[��������\��������]���>��IRR����EDU��@�`

+DV�ORQJ�EHHQ�XVHG�WR�UHWXUQ�GDWD�IURP�VHUYHU
/LEUDULHV�WR�FRQYHUW�WR�IURP�-621�DYDLODEOH�IRU�PRVW�ODQJXDJHV

:LWK�ULVH�RI�-6�EDVHG�VHUYHUV��XVHG�WR�XSORDG�DV�ZHOO
7DNLQJ�RYHU�IURP�XUO�IRUP�HQFRGHG�GDWD
5HTXLUHV�H[WUD�ZRUN�RQ�³WUDGLWLRQDO´�VHUYHUV



7UXWKLQHVV�DQG�/RJLFDO�7HVWV
³7UXWKLQHVV´�LQGLFDWHV�SUHVHQFH�RI�D�YDOXH

³1RW�WUXH´�LV�OLWHUDO�IDOVH��QXOO�����RU�XQGHILQHG
LI��FRQVROH�����PD\�EH�WUXH�RU�IDOVH

LI���IDOVH������WUXH�

7ZR�WHVWV�IRU�HTXDOLW\
  �FRQYHUWV�DUJXPHQWV������  �������LV�WUXH
   �GRHV�QRW�FRQYHUW������   �������LV�IDOVH
3UHIHU�   �WR�DYRLG�VXEWOH�EXJV
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:KDW�LV�$QJXODU-6"
$�IUDPHZRUN�IRU�EXLOGLQJ�FOLHQW�VLGH�DSSOLFDWLRQV

7HPSODWLQJ
7ZR�ZD\�GDWD�ELQGLQJ
6HUYHU�SURYLGHV�VWDWLF�+70/�DQG�-621�GDWD

([WHQGV�+70/�XVLQJ�GLUHFWLYHV
0D\�EH�VSHFLILHG�DV�DWWULEXWHV�RU�QHZ�WDJV��,�SUHIHU�DWWULEXWHV�
1DPH�VWDUWV�ZLWK�³QJ´
0XOWLSOH�ZD\V�WR�VSHOO��HJ��QJ�$SS��QJ$SS��QJ�$SS�



7HUPLQRORJ\
0RGHO��DND��VFRSH�

$�³SODLQ�ROG�-DYD6FULSW�REMHFW´�FRQWDLQLQJ�GDWD�WR�EH�UHQGHUHG�RQ�SDJH
0D\�DOVR�KDYH�PHWKRGV�WKDW�LQWHUDFW�ZLWK�WKH�PRGHO

&RQWUROOHU
5HVSRQVLEOH�IRU�SRSXODWLQJ�WKH�PRGHO�ZKHQ�SDJH�YLHZ�LV�ORDGHG

9LHZ
*HQHUDO��WKH�+70/��WHPSODWH��WKDW�LV�XVHG�WR�UHQGHU�WKH�PRGHO
,Q�VLQJOH�SDJH�DSS��WKH�SDUW�RI�WKH�DSS�WKDW�XVHV�URXWLQJ��SDUWLDO�WHPSODWHV



7HUPLQRORJ\��FRQW
6HUYLFH

$�-DYD6FULSW�REMHFW�WKDW�SURYLGHV�VKDUHG�IXQFWLRQDOLW\

$QJXODU�SURYLGHV�VHYHUDO�VHUYLFHV��HJ���KWWS�

7KH�DSSOLFDWLRQ�FDQ�FUHDWH�LWV�RZQ�VHUYLFHV��XVH�GHSHQGHQF\�LQMHFWLRQ�WR�
LQVWDOO�WKHP�LQ�FRQWUROOHUV�DV�QHHGHG

0RGXOH
$�QDPHG�REMHFW�WKDW�KROGV�WKH�DSS¶V�FRQWUROOHUV��VHUYLFHV��GLUHFWLYHV��	F
$SSOLFDWLRQ�FRGH�FUHDWHV�PRGXOHV��UHJLVWHUV�WKHP�ZLWK�$QJXODU



([DPSOH
��GRFW\SH�KWPO!
�KWPO�QJ�DSS!
�����KHDG!
���������VFULSW�VUF �OLE�DQJXODU�MV�!��VFULSW!
������KHDG!
�����ERG\�QJ�FRQWUROOHU 
0\&RQWUROOHU
!
���������EXWWRQ�QJ�FOLFN 
FOLFN+DQGOHU��
�QJ�VKRZ 
VKRZ%XWWRQ
!&OLFN�PH��EXWWRQ!
���������S�QJ�KLGH 
VKRZ%XWWRQ
!^^FRQWHQW``��S!

���������VFULSW�W\SH 
WH[W�MDYDVFULSW
!
������������IXQFWLRQ�0\&RQWUROOHU��VFRSH��^
�����������������VFRSH�VKRZ%XWWRQ� �WUXH�
�����������������VFRSH�FRQWHQW� ����

�����������������VFRSH�FOLFN+DQGOHU� �IXQFWLRQ���^
���������������������VFRSH�VKRZ%XWWRQ� �IDOVH�
���������������������VFRSH�FRQWHQW� ��+HOOR��:RUOG�
����������������`
������������`
����������VFULSW!



:KDW�+DSSHQV�:KHQ�3DJH�/RDGV
�� %URZVHU�UHDGV�SDJH��H[HFXWHV�DQJXODU�MV�VFULSW

ż DQJXODU�MV�DWWDFKHV�D�³SDJH�UHDG\´�HYHQW�KDQGOHU

�� $QJXODU�H[DPLQHV�'20��GLVFRYHUV�QJ$SS�DQG�
QJ&RQWUROOHU�GLUHFWLYHV��UXQV�FRQWUROOHU
ż QJ$SS�RSWLRQDOO\�LGHQWLILHV�PRGXOH�ZKHUH�FRQWUROOHU�LV�IRXQG
ż QJ&RQWROOHU�LGHQWLILHV�FRQWUROOHU�PHWKRG��ZLWK�QR�PRGXOH��LW¶V�JOREDO

�� $QJXODU�H[DPLQHV�SDJH�IRU�WHPSODWLQJ�FRPPDQGV�DQG�
H[HFXWHV�WKHP
ż 6FRSH�RI�WHPSODWH�LV�GHILQHG�E\�QJ&RQWUROOHU



QJ$SS
'LUHFWLYH�WKDW�LGHQWLILHV�WKH�SDJH�DV�FRQWUROOHG�E\�$QJXODU

:KHQ�$QJXODU¶V�SRVW�ORDG�KDQGOHU�VHHV�DQ�QJ$SS�GLUHFWLYH��LW�VWDUWV�
SURFHVVLQJ�WKH�SDJH

2QO\�RQH�QJ$SS�PD\�DSSHDU�RQ�D�SDJH��QRUPDOO\�DGGHG�WR��KWPO!

2SWLRQDOO\�VSHFLILHV�WKH�QDPH�RI�D�PRGXOH
7KH�PRGXOH�PXVW�DOUHDG\�KDYH�EHHQ�FUHDWHG�E\�DSSOLFDWLRQ�-DYD6FULSW

7KDW�PRGXOH�ZLOO�EH�XVHG�WR�UHVROYH�FRQWUROOHU�PHWKRGV��UHVRXUFHV��	F



QJ&RQWUROOHU
$VVRFLDWHV�D�VHFWLRQ�RI�WKH�SDJH�ZLWK�VSHFLILF�PRGHO

<RX�FDQ�KDYH�PXOWLSOH�FRQWUROOHUV�RQ�RQH�SDJH����EXW�LW¶V�UDUH

,GHQWLILHV�D�IXQFWLRQ�WR�SRSXODWH�PRGHO
3UHIHUUHG��WKH�IXQFWLRQ�LV�GHILQHG�DV�SDUW�RI�DQ�H[SOLFLW�PRGXOH

)RU�SOD\WLPH�RQO\��LI�QR�PRGXOH��WKHQ�ORRNV�IRU�JOREDO�IXQFWLRQ



QJ6KRZ���QJ+LGH
6KRZV�RU�KLGHV�FXUUHQW�HOHPHQW�EDVHG�RQ�H[SUHVVLRQ

([SUHVVLRQ�YDOXDWHG�DJDLQVW�WKH�VFRSH

-DYD6FULSW�³WUXWKLQHVV´

&KDQJHV�YLVLELOLW\�RQO\��GRHV�QRW�PRGLI\�'20



QJ9LHZ
8VHG�IRU�VLQJOH�SDJH�DSSV��LGHQWLILHV�WKH�SDUW�RI�D�SDJH�
ZKHUH�D�SDUWLDO�WHPSODWH�ZLOO�EH�ORDGHG

85/�IUDJPHQW�,'��KDVKWDJ��LGHQWLILHV�URXWH
([DPSOH��KWWS���ORFDOKRVW������DSS�LQGH[�KWPO��SKRQHV

$SSOLFDWLRQ�PXVW�H[SOLFLWO\�FRQILJXUH�URXWHV
(DFK�URXWH�KDV�LWV�RZQ�FRQWUROOHU��³SDUWLDO´�WHPSODWH

5RXWHV�PD\�LQFOXGH�SDUDPHWHUV��ZKLFK�DUH�SURYLGHG�WR�FRQWUROOHU



(YHQW�8SGDWH�&\FOH
$QJXODU�FDSWXUHV�HYHQWV�IURP�DOO�HOHPHQWV�ERXQG�WR�PRGHO

:KHQ�PRGHO�FKDQJHV��$QJXODU�UHEXLOGV�DIIHFWHG�WHPSODWHV

$SSOLFDWLRQ�FRGH�FDQ�WULJJHU�UHEXLOG�ZLWK��VFRSH��DSSO\��
7KLV�LV�XVHIXO�ZKHQ�LQWHJUDWLQJ�$QJXODU�LQWR�DQ�DSSOLFDWLRQ�WKDW�DOUHDG\�
FRPPXQLFDWHV�ZLWK�VHUYHU�XVLQJ�-4XHU\�RU�RWKHU�OLEUDU\



'HSHQGHQF\�,QMHFWLRQ
$QJXODU�WUDFNV�QDPHG�REMHFWV�DQG�VXSSOLHV�WKHP�DV�
SDUDPHWHUV�WR�FRQWUROOHU�DQG�IDFWRU\�PHWKRGV

7ZR�ZD\V�WR�UHTXHVW�LQMHFWLRQ�

0XVW�XVH�ORQJ�IRUP�LI�PLQLI\LQJ�

���VKRUW�IRUP
P\0RGXOH�FRQWUROOHU�
0\&RQWUROOHU
��IXQFWLRQ��VFRSH���KWWS��^
�������ª�

���ORQJ�IRUP
P\0RGXOH�FRQWUROOHU�
0\&RQWUROOHU
��>
�VFRSH
��
�KWWS
��IXQFWLRQ�V��K��^
�������ª�



$QJXODU�DQG�/HJDF\�$SSV
$QJXODU�FDQ�WDNH�RYHU�SDUW�RI�D�SDJH��ZLWK�OHJDF\�FRGH�
KDQGOLQJ�WKH�UHVW����DSS�FDQ�PLJUDWH�WR�$QJXODU�RYHU�WLPH

,QWHUQDOO\��$QJXODU�XVHV�³-4XHU\�OLWH´
,I�DSSOLFDWLRQ�DOUHDG\�XVHV�³IXOO´�-4XHU\��$QJXODU�ZLOO�XVH�LW�WRR

7KLQJV�WR�ZDWFK�RXW�IRU�
䚔 ,I�ORDGLQJ�SDJH�IUDJPHQWV�YLD�-4XHU\��PXVW�H[SOLFLWO\�ERRWVWUDS�

$QJXODU
䚔 ,I�UHWULHYLQJ�GDWD�YLD�-4XHU\��PXVW�FDOO��VFRSH��DSSO\��
䚔 'RQ¶W�IRUJHW�GRFW\SH�



,QWUR�WR�&OLHQW�6LGH�
$SSV�:LWK�$QJXODU-6

7XWRULDO



2YHUYLHZ
$�FDWDORJ�RI�$QGURLG�SKRQHV

3URJUHVVLYHO\�HQKDQFHG��IURP�KDUGFRGHG�OLVW�RI�QDPHV��WR�
EDVLF�LQIRUPDWLRQ�UHWULHYHG�IURP�VHUYHU��WR�PXOWLSOH�YLHZV

$YDLODEOH�RQOLQH��KWWS���GRFV�DQJXODUMV�RUJ�WXWRULDO�

http://docs.angularjs.org/tutorial


7XWRULDO�:RUNVSDFH
(DFK�VWHS�LQ�WXWRULDO�KDV�LWV�RZQ�GLUHFWRU\�LQ�:RUNVSDFH

VWHS�����VWHS�����«

$OO�DSSOLFDWLRQ�ILOHV�LQ�WKH�DSS�VXEGLUHFWRU\

3DJHV�VHUYHG�E\�1RGH�MV
8QSDFN�WKH�YHUVLRQ�RI�1RGH�MV�IRU�\RXU�RSHUDWLQJ�V\VWHP�DQG�DGG�WR�SDWK

5XQ���VFULSWV�ZHE�VHUYHU�MV�LQ�WXWRULDO�GLUHFWRU\

&RQQHFW�WR�VHUYHU��KWWS���ORFDOKRVW������DSS�LQGH[�KWPO�

http://localhost:8000/app/index.html


VWHS�����+DUGFRGHG�+70/
7KLQJV�WR�QRWH�

䚔 ��GRFW\SH�KWPO!
䚔 6W\OHVKHHWV��QRW�XVHG�

7KLQJV�WR�WU\�
䚔 $GG�FODVV�WR�OLVW�LWHPV��DSSO\�VW\OH



VWHS�����6LPSOH�7HPSODWH
7KLQJV�WR�QRWH�

䚔 $QJXODU�GLUHFWLYHV��QJ�DSS��QJ�FRQWUROOHU��QJ�UHSHDW
䚔 &RQWUROOHU�WR�LQLWLDOL]H�PRGHO
䚔 0RGXOH����FRQWDLQV�FRQWUROOHU
䚔 7HPSODWLQJ��³KDQGOHEDUV´�

7KLQJV�WR�WU\�
䚔 $GG�D�SULFH�ILHOG�WR�PRGHO



VWHS�����)LOWHULQJ
7KLQJV�WR�QRWH�

䚔 %LQGLQJ�PRGHO�YDULDEOH�WR�+70/�HOHPHQW��QJ�PRGHO�
䚔 $GGHG�ILOWHU�FODXVH�WR�QJ�UHSHDW
䚔 6WDUWLQJ�WR�XVH�VW\OHV

7KLQJV�WR�WU\�
䚔 5HVWULFW�ILOWHU�WR�SKRQH�QDPH



VWHS�����*HW�'DWD�IURP�6HUYHU
7KLQJV�WR�QRWH�

䚔 �KWWS�VHUYLFH
䚔 'HSHQGHQF\�LQMHFWLRQ
䚔 $GGHG�RUGHU%\�FODXVH�WR�QJ�UHSHDW��ILOOHG�E\�+70/�GURS�GRZQ

7KLQJV�WR�WU\�
䚔 ([WUDFW�FDUULHUV�IURP�GDWD�SD\ORDG��SRSXODWH�DQRWKHU�GURS�GRZQ��XVH�

DV�ILOWHU



VWHS�����5RXWLQJ�DQG�9LHZV
7KLQJV�WR�QRWH�

䚔 $QRWKHU�-DYD6FULSW�OLEUDU\��DQJXODU�URXWH�MV
䚔 LQGH[�KWPO�QR�ORQJHU�FRQWDLQV�PDUNXS
䚔 0RGXOH��DSS�MV��QRZ�GHILQHV�URXWHV
䚔 0XOWLSOH�FRQWUROOHUV
䚔 3DUWLDO�WHPSODWHV
䚔 85/�UHZULWWHQ�ZKHQ�SDJH�ORDGV

7KLQJV�WR�WU\�
䚔 %RJXV�85/V��ZLWK�DQG�ZLWKRXW�³FDWFK�DOO´�URXWH



VWHS�����5RXWLQJ�DQG�9LHZV��FRQW
7KLQJV�WR�QRWH�

䚔 3KRQH�OLVW�OLQN�FRQVWUXFWLRQ���URXWH3DUDPV
䚔 1HZ�GDWD�UHTXHVW�IRU�HDFK�GHWDLO�SDJH
䚔 +LHUDUFKLFDO�GDWD
䚔 ,PDJHV�XVH�QJ�VUF�UDWKHU�WKDQ�VUF

7KLQJV�WR�WU\�
䚔 &DFKH�SKRQH�GDWD



VWHS�����(YHQW�+DQGOHUV
7KLQJV�WR�QRWH�

䚔 )XQFWLRQ�WR�XSGDWH�PDLQ,PDJH8UO

7KLQJV�WR�WU\�
䚔 $GG�FOLFN�KDQGOHU�WKDW�F\FOHV�PDLQ�LPDJH


