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6HFRQGDU\�(GXFDWLRQ�&XUULFXOXP�
�����

&RPSXWHU�6FLHQFH�
�

*UDGHV�����DQG���� � 6XEMHFW�FRGH���Žŵ͘�ϯϯϭ �*UDGH��������Žŵ͘�ϯϯϮ �*UDGH�����

&UHGLW�KUV���������������������������������������:RUNLQJ�KUV������
�
��� ,QWURGXFWLRQ�
7KH� ZRUOG� KDV� ZLWQHVVHG� D� UDGLFDO� FKDQJH� LQ� WKH� ILHOG� RI� ,QIRUPDWLRQ� DQG� &RPPXQLFDWLRQ�
7HFKQRORJ\��,&7��LQ�UHFHQW�DQG�WKLV�SURFHVV�LV�VWLOO�JRLQJ�RQ��7KH�UHOHYDQFH�RI�FRPSXWHU�HGXFDWLRQ�
KDV�EHHQ�LQFUHDVLQJ�GD\�E\�GD\��5HDOL]LQJ�WKH�VDPH�WKH�FXUULFXOXP�RI�FRPSXWHU�VFLHQFH�IRU�*UDGHV�
���DQG����KDV�EHHQ�GHYHORSHG�DFFRUGLQJ�WR�WKH�1DWLRQDO�&XUULFXOXP�)UDPHZRUN��������7KH�VWXG\�
RI� WKLV�FRXUVH�ZLOO�KHOS� WKH�VWXGHQWV� WR�HQWHU� WKH� MRE�PDUNHW��7KLV�ZLOO�DOVR�SURYLGH�EDVLV� IRU� WKH�
VWXGHQWV�WR�SXUVXH�WKHLU�IXUWKHU�VWXG\�LQ�WKH�ILHOG��
7KLV�FXUULFXOXP�FRPSULVHV�RI�DQ�LQWURGXFWLRQ�WR�EDVLF�FRPSXWHU�V\VWHP��WKH�EDVLF�QXPEHU�V\VWHP�
DQG�%RROHDQ�ORJLF��FRPSXWHU�VRIWZDUH�DQG�RSHUDWLQJ�V\VWHP��DSSOLFDWLRQ�SDFNDJH��PXOWLPHGLD�DQG�
QHWZRUN�� ,W� DOVR� LQFOXGHV� FRQWHQWV� RI� ZHE� WHFKQRORJ\�� SURJUDPPLQJ�� LQIRUPDWLRQ� VHFXULW\� DQG�
F\EHU� ODZ�� GLJLWDO� VRFLHW\� DQG� FRPSXWHU� HWKLFV� DQG� UHFHQW� WUHQGV� LQ� ,&7��7KH� FRXUVH� LWVHOI� LV� RI�
SUDFWLFDO� QDWXUH� DQG� WKH� SHGDJRJLFDO� DSSURDFKHV� LQ� GHOLYHULQJ� WKH� FRXUVH� VKRXOG� FRQVLGHU� WKH�
EDODQFH�EHWZHHQ�WKHRU\�DQG�SUDFWLFH��7KH�VDPH�DSSOLHV�LQ�FDVH�RI�VWXGHQW�HYDOXDWLRQ�SURFHGXUH�WRR��
7KH� FXUULFXOXP� KDV� EHHQ� GLYLGHG� WR� GLIIHUHQW� VHFWLRQV�� OHYHO�ZLVH� FRPSHWHQFHV�� JUDGH�ZLVH�
OHDUQLQJ� RXWFRPHV�� VFRSH� DQG� VHTXHQFH� RI� FRQWHQWV� ZLWK� WKHLU� HODERUDWLRQ�� VRPH� LQGLFDWLRQ� WR�
OHDUQLQJ�IDFLOLWDWLRQ�SURFHVV�DQG�VWXGHQW�DVVHVVPHQW���
��� /HYHO�ZLVH�FRPSHWHQFLHV��

��� 5HODWH�SULQFLSOHV�RI�FRPSXWHU�V\VWHP�LQFOXGLQJ�LQSXW��SURFHVV��RXWSXW�DQG�VWRUDJH�GHYLFHV��
%RROHDQ�ORJLF�DQG�QXPEHU�V\VWHP��

��� 8VH�RSHUDWLQJ�V\VWHP��ZRUG�SURFHVVRU��VSUHDG�VKHHW�DQG�DSSO\�LQ�UHDO�OLIH�DQG�HGXFDWLRQDO�
FRQWH[WV��

��� 'HVLJQ�ZHEVLWH�XVLQJ�QHZ�ZHE�WHFKQRORJLHV���
��� 'HPRQVWUDWH�WKH�SURJUDPPLQJ�FRQFHSW�DQG�ORJLF�LQWR�VRIWZDUH�GHYHORSPHQW�SURFHVV���
��� 8VH�'DWDEDVH�FRQFHSW�LQ�EDVLF�64/�OHYHO���
��� $SSO\�QHWZRUNLQJ�FRQFHSW�LQWR�/$1�DQG�ZLUHOHVV�QHWZRUN���
��� 'HILQH�223V�FRQFHSW�DQG�WUDFH�WKH�UHFHQW�WUHQGV�RI�WHFKQRORJLFDO�HQKDQFHPHQW�LQ���VW�

FHQWXU\����
� �
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��� *UDGH�ZLVH�OHDUQLQJ�2XWFRPHV��
*UDGH����

6��1�� &RQWHQW�$UHD� /HDUQLQJ�RXWFRPHV�

�� &RPSXWHU�V\VWHP� ���� ,QWURGXFH�FRPSXWHU�ZLWK�LWV�FKDUDFWHULVWLFV�DQG�
DSSOLFDWLRQ��

���� 'HVFULEH�WKH�HYROXWLRQ�RI�FRPSXWHU��
���� 'HVFULEH�WKH�PHDVXUHPHQW�XQLW�RI�SURFHVVLQJ�VSHHG�DQG�

VWRUDJH�XQLW�DQG�XVH�WKHP��
���� ,QWURGXFH�6XSHU��0DLQIUDPH��0LQL�DQG�0LFURFRPSXWHUV�

DQG�FRPSDUH�WKHP��
���� ,QWURGXFH�PRELOH�FRPSXWLQJ�DQG�LWV�DSSOLFDWLRQ�DQG�XVH�LW��
���� 6NHWFK�DQG�GHVFULEH�FRPSXWHU�DUFKLWHFWXUH�DQG�

RUJDQL]DWLRQ��
���� ,GHQWLI\�DQG�H[SODLQ�WKH�FRPSRQHQWV�RI�FRPSXWHU�V\VWHP��
���� ,QWURGXFH�DQG�H[SODLQ�PLFURSURFHVVRU�DQG�EXV�V\VWHP��
���� ,QWURGXFH�DQG�H[SODLQ�SULPDU\�DQG�VHFRQGDU\�PHPRU\��
����� ,GHQWLI\�DQG�XVH�LQSXW�DQG�RXWSXW�GHYLFHV��
�����'HVFULEH�KDUGZDUH�LQWHUIDFHV�DQG�XVH�WKHP��

�� 1XPEHU�6\VWHP�
DQG�&RQYHUVLRQ�
%RROHDQ�/RJLF�

���� ,QWURGXFH�WKH�QXPEHU�V\VWHP��'HFLPDO�%LQDU\�2FWDO�
+H[DGHFLPDO�FRQYHUVLRQ�DQG�ELQDU\�FDOFXODWLRQ��

���� ,QWURGXFH�WKH�%RROHDQ�$OJHEUD��%RROHDQ�YDOXHV�DQG�WUXWK�
WDEOH��%RROHDQ�H[SUHVVLRQ�DQG�%RROHDQ�IXQFWLRQ��

���� ,QWURGXFH�DQG�H[SODLQ�/RJLF�*DWHV��
���� 'HVFULEH�/DZV�RI�%RROHDQ�$OJHEUD��

�� &RPSXWHU�
6RIWZDUH�DQG�
2SHUDWLQJ�6\VWHP�
�

���� ([SODLQ�VRIWZDUH�ZLWK�LWV�FDWHJRULHV��
���� 6WDWH�WKH�FRQFHSW�RI�RSHUDWLQJ�V\VWHP�ZLWK�LWV�IXQFWLRQV�

DQG�HW\PRORJLHV��
���� 'HVFULEH�*8,�EDVHG�RSHUDWLQJ�V\VWHP�DQG�LWV�IHDWXUHV��
���� ,QWURGXFH�GHVNWRS�DSSOLFDWLRQ�DQG�ZLQGRZV�HQYLURQPHQW��
���� &UHDWH�ILOH�DQG�IROGHUV�ZLWK�ILOH�H[SORUHU��
���� &XVWRPL]H�WKH�VWDUW�VFUHHQ�DQG�GHVNWRS��
���� ,QVWDOO�DQG�UHPRYH�WKH�GHYLFHV��
���� 0DQDJH�SDVVZRUG�DQG�SULYDF\��
���� 8VH�FRQWURO�SDQHO��V\VWHP�WRROV�DQG�DFFHVVRULHV��
�����6WDWH�WKH�FRQFHSW�RI�RSHQ�VRXUFHV�DQG�PRELOH�RSHUDWLQJ�

V\VWHP��
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����� ,QWURGXFH�/LQX[��81,;�DQG�/LQX[�GLVWULEXWLRQ��
�����([SODLQ�WKH�W\SHV�RI��PRELOH�RSHUDWLQJ�V\VWHP��

�� $SSOLFDWLRQ�
3DFNDJH�

���� 'HVFULEH�WKH�RIILFH�SDFNDJH��:RUG��3URFHVVRU��
6SUHDGVKHHW�DQG�3UHVHQWDWLRQ��DQG�DSSO\�WKHP��

���� ,QWURGXFH�WKH�GRPDLQ�VSHFLILF�WRROV��

�� 3URJUDPPLQJ�
&RQFHSWV�	�
/RJLFV�
�

���� ,QWURGXFH�WKH�SURJUDPPLQJ�ODQJXDJH�DQG�LGHQWLI\�LWV�
OHYHOV��

���� ,QWURGXFH�DQG�FRPSDUH�&RPSLOHU��,QWHUSUHWHU�DQG�
$VVHPEOHU��

���� ,QWURGXFH�6\QWD[��6HPDQWLF�DQG�5XQWLPH�HUURUV�DQG�DSSO\�
WKHP��

���� ,QWURGXFH�FRQWURO�VWUXFWXUHV�DQG�XVH�WKHP��
���� ,GHQWLI\�SURJUDPPH�GHVLJQ�WRROV�DQG�XVH�WKHP��
���� 'HVFULEH�DEVROXWH�ELQDU\��%&'��$6&,,�DQG�8QLFRGH��
���� 6WDWH�WKH�IHDWXUHV�DQG�VWUXFWXUH�RI�&�ODQJXDJH��
���� ,QWURGXFH�&�SUHSURFHVVRU�DQG�KHDGHU�ILOHV�DQG�XVH�WKHP��
���� ,QWURGXFH�FKDUDFWHU�VHW�DQG�DSSO\�LW��
�����([SODLQ�WKH�,GHQWLILHUV��.H\ZRUGV�DQG�7RNHQV��
����� ,QWURGXFH�DQG�H[SODLQ�WKH�EDVLF�GDWD�W\SHV��
����� ,QWURGXFH�FRQVWDQWV��YDULDEOHV��RSHUDWRUV�DQG�H[SUHVVLRQV�

DQG�DSSO\�WKHP��
����� ,GHQWLI\�WKH�W\SHV�RI�VSHFLILHU�DQG�DSSO\�WKHP��
����� ,GHQWLI\�WKH�VLPSOH�DQG�FRPSRXQG�VWDWHPHQWV�DQG�DSSO\�

WKHP��
����� ,QWURGXFH�,QSXW�RXWSXW��,�2��IXQFWLRQV��
����� ,QWURGXFH�6HOHFWLRQ�&RQWURO�6WDWHPHQW�DQG�,WHUDWLRQ�

&RQWURO�6WDWHPHQW��
�����'HVFULEH�DUUD\�DQG�VWULQJ�IXQFWLRQV�DQG�DSSO\�WKHP��

�� :HE�7HFKQRORJ\�
,�

���� ([SORUH�ZHE�EURZVHUV�DQG�VHDUFK�HQJLQHV��
���� 2YHUYLHZ�LQWHUQHW�DQG�ZHE�WHFKQRORJ\��
���� ([SODLQ�DQG�XVH�&RQWHQW�0DQDJHPHQW�6\VWHP��&06���
���� 'HVFULEH�ZLWK�REMHFWLYHV�DQG�VWUXFWXUH�RI�+70/��
���� 'LIIHUHQWLDWH�EHWZHHQ�WDJV�DQG�DWWULEXWHV��
���� 'HVFULEH�DQG�XVH�WKH�W\SHV�RI�WDJV�LQ�+70/��
���� ,QWURGXFH�&DVFDGLQJ�6W\OH�6KHHW��&66���GHVFULEH�LWV�W\SHV�

DQG�XVH�WKHP��

�� 0XOWLPHGLD� ���� ,QWURGXFH�DQG�DSSO\�PXOWLPHGLD��
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� ���� 'HVFULEH�WKH�FRPSRQHQWV�RI�PXOWLPHGLD��

�� ,QIRUPDWLRQ�
6HFXULW\�DQG�
&\EHU�/DZ�

���� 'HVFULEH�GLJLWDO�VRFLHW\�DQG�FRPSXWHU�HWKLFV��
���� 6WDWH�WKH�FRQFHSW�RI�LQIRUPDWLRQ�VHFXULW\�DQG�F\EHUFULPH��
���� ([SORUH�DQG�DSSO\�WKH�SURWHFWLYH�PHDVXUHV�RI�F\EHUFULPH��
���� ,GHQWLI\�NH\�DVSHFWV�LQWHOOHFWXDO�SURSHUW\�ULJKW�DQG�IROORZ�

LW��
���� 6WDWH�WKH�FRQFHSW�RI�GLJLWDO�VLJQDWXUH�DQG�XVH�LW��
���� $QDO\]H�F\EHU�ODZ�DQG�,&7�SROLF\�LQ�1HSDO�

�
*UDGH����

6��1�� &RQWHQW�$UHD� /HDUQLQJ�RXWFRPHV�

�� '%06�&RQFHSW�
�

���� ,QWURGXFH�'DWDEDVH�0DQDJHPHQW�6\VWHP��'%06��ZLWK�LWV�
DVSHFWV��

���� 6WDWH�WKH�DGYDQWDJHV�RI�XVLQJ�'%06��
���� 'HILQH�'DWD�'HILQLWLRQ�/DQJXDJH��''/��DQG�'DWD�

0DQLSXODWLRQ�/DQJXDJH��'0/���
���� ,QWURGXFH�DQG�XVH�GDWDEDVH�PRGHO��
���� 6WDWH�WKH�FRQFHSW�RI�QRUPDOL]DWLRQ��
���� &RPSDUH�EHWZHHQ�FHQWUDOL]HG�DQG�GLVWULEXWHG�GDWDEDVH��
���� ,QWURGXFH�GDWDEDVH�VHFXULW\�DQG�DSSO\�LW��

�� &RQFHSW�RI�
1HWZRUN�DQG�'DWD�
&RPPXQLFDWLRQ�

���� 'HVFULEH�WKH�FRPPXQLFDWLRQ�V\VWHP�ZLWK�LWV�EDVLF�
HOHPHQWV�DQG�PRGHO��

���� 'HVFULEH�WKH�GDWD�FRPPXQLFDWLRQ�ZLWK�LWV�HOHPHQWV�DQG�
PRGH��

���� 'HILQH�DQG�DSSO\�/$1�DQG�:$1��
���� 'HVFULEH�WUDQVPLVVLRQ�PHGLXP�DQG�XVH�LW��
���� 'HILQH�WHUPLQRORJLHV�IRU�WUDQVPLVVLRQ�LPSDLUPHQWV��
���� ,QWURGXFH�QHWZRUN�DUFKLWHFWXUH��
���� 'HILQH�EDVLF�WHUPV�DQG�WRROV�XVHG�LQ�FRPSXWHU�QHWZRUN��
���� 'HILQH�QHWZRUN�WRROV��GHYLFHV�DQG�WRSRORJLHV�DQG�XVH�

WKHP��
���� 6WDWH�WKH�FRQFHSW�RI�26,�5HIHUHQFH�0RGHO�DQG�,QWHUQHW�

3URWRFRO�$GGUHVVLQJ�

�� :HE�7HFKQRORJ\�
,,��&66��
-DYD6FULSW��3+3��

���� ,QWURGXFH�LQWHUQHW�WHFKQRORJ\��
���� ,QWURGXFH�6HUYHU�VLGH�DQG�&OLHQW�6LGH�6FULSWLQJ��
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� ���� ,QWURGXFH�DQG�XVH�MDYD�VFULSW�IXQGDPHQWDO�DQG�MDYD�VFULSW�
GDWD�W\SHV�DQG�DGG�MDYD�VFULSW�WR�+70/�SDJH��

���� ,QWURGXFH�DQG�XVH�YDULDEOHV�DQG�RSHUDWRUV�LQ�MDYD�VFULSW��
���� 8VH�IXQFWLRQV�DQG�FRQWURO�VWUXFWXUH�LQ�MDYD�VFULSW��
���� $SSO\�REMHFW�EDVHG�SURJUDPPLQJ�ZLWK�MDYD�VFULSW�DQG�

HYHQW�KDQGOLQJ���
���� ,QWURGXFH�EDVLF�SURJUDPPLQJ�FRQFHSW�LQ�3+3��
���� 8VH�RSHUDWRUV�DQG�YDULDEOHV�LQ�3+3��
���� ,QWURGXFH�DQG�XVH�GDWD�EDVH�FRQQHFWLYLW\��
����� 8VH�64/�TXHULHV�DQG�FUHDWH�64/�GDWDEDVH��

�� 3URJUDPPLQJ�,,�
�

���� 5HYLHZ�WKH�FRQFHSW�RI�&�SURJUDPPLQJ��
���� ,QWURGXFH�IXQFWLRQV�ZLWK�SURWRW\SH��FDOO�DQG�UHWXUQ�

VWDWHPHQWV��
���� 6WDWH�WKH�FRQFHSW�RI�OLEUDU\�DQG�XVHU�GHILQHG�IXQFWLRQV�DQG�

WKHLU�DGYDQWDJHV��
���� 6WDWH�WKH�FRQFHSW�RI�VWRUDJH�DQG�UHFXUVLRQ�DQG�DSSO\�WKHP��
���� ,QWURGXFH�DQG�GLIIHUHQWLDWH�EHWZHHQ�VWUXFWXUH�DQG�XQLRQ���
���� 'HILQH�SRLQWHUV�DQG�DSSO\�WKHP��
���� 6WDWH�WKH�FRQFHSW�RI�GDWD�ILOH�ZLWK�VHTXHQWLDO�DQG�UDQGRP�

ILOH��
���� $SSO\�WKH�ILOH�PDQLSXODWLRQ�IXQFWLRQ���
���� 2SHQ��UHDG��ZULWH�DQG�DSSHQG�WKH�GDWD�ILOH��

�� 223�&RQFHSW��
�

���� ,QWURGXFH�REMHFW�2ULHQWHG�3URJUDPPLQJ��223��ZLWK�
SURJUDPPLQJ�SDUDGLJPV�DQG�IHDWXUHV��

���� �6WDWH�DGYDQWDJHV�DQG�DSSOLFDWLRQV�RI�223��

�� 6RIWZDUH�3URFHVV�
0RGHO��6'/&��
6RIWZDUH�3URFHVV�
RQO\��
�

���� 6WDWH�WKH�FRQFHSW�RI�VRIWZDUH�SURMHFW��VRIWZDUH�
GHYHORSPHQW�SURFHVV�DQG�6'/&��

���� &RPSDUH�EHWZHHQ�V\VWHP�DQDO\VW�DQG�VRIWZDUH�HQJLQHHU��
���� 6WDWH�WKH�FRQFHSW�RI�V\VWHP�GHVLJQ��
���� 6KRZ�WKH�UHODWLRQ�EHWZHHQ�VRIWZDUH�DQG�TXDOLW\��
���� ([SODLQ�WKH�VRIWZDUH�GHYHORSPHQW�PRGHO��

�� 5HFHQW�7UHQGV�LQ�
,&7�

���� 'HVFULEH�WKH�UHFHQW�WUHQGV�LQ�,&7�

��� 6FRSH�DQG�6HTXHQFH�RI�&RQWHQWV��
*UDGH����

6��1�� &RQWHQW�$UHD� � (ODERUDWLRQ�RI�&RQWHQWV� � :RUNLQJ�



Secondary Education Curriculum 2076 (Computer Science)  ����

+RXU�

�� &RPSXWHU�V\VWHP� ����,QWURGXFWLRQ�RI�FRPSXWHU�
������'HILQLWLRQ��FKDUDFWHULVWLFV�DQG�

DSSOLFDWLRQ�RI�FRPSXWHU�
������(YROXWLRQ�RI�FRPSXWHU�WHFKQRORJ\�
������0HDVXUHPHQW�XQLW�RI�SURFHVVLQJ�VSHHG�

DQG�VWRUDJH�XQLW�
������6XSHU��0DLQIUDPH��0LQL�DQG�

0LFURFRPSXWHUV�
������0RELOH�&RPSXWLQJ�DQG�LWV�$SSOLFDWLRQ�

����&RPSXWHU�V\VWHP�DQG�,�2�GHYLFHV��
������&RQFHSW�RI�FRPSXWHU�DUFKLWHFWXUH�DQG�

RUJDQL]DWLRQ�
������&RPSRQHQWV�RI�FRPSXWHU�V\VWHP��LQSXW�

XQLW��RXWSXW�XQLW��SURFHVVLQJ�XQLW��
PHPRU\�XQLW�DQG�VWRUDJH�

������0LFURSURFHVVRU��EDVLF�FRQFHSWV��FORFN�
VSHHG��ZRUG�OHQJWK��FRPSRQHQWV�DQG�
IXQFWLRQV�

������%XV�6\VWHP��GDWD�EXV��DGGUHVV�EXV�DQG�
FRQWURO�EXV�

������3ULPDU\�PHPRU\��'HILQLWLRQ��5$0��
520��&DFKH��%XIIHU��W\SHV�RI�5$0�DQG�
520���

������6HFRQGDU\�0HPRU\��'HILQLWLRQ��
0DJQHWLF�'LVN��)ODVK�0HPRU\��2SWLFDO�
'LVN��([WHUQDO�6WRUDJH�'HYLFH�DQG�
PHPR�VWLFN�

������,QSXW�'HYLFHV�±�.H\ERDUG��0RXVH��
6FDQQHU��/LJKW�3HQ��205��2&5��%&5��
0,&5��6FDQQHU��7RXFK�6FUHHQ��
0LFURSKRQH�DQG�'LJLWDO�&DPHUD��

������2XWSXW�'HYLFHV��0RQLWRU��/&'��/('���
3ULQWHU��'RW�0DWUL[��,QNMHW��/DVHU���
6SHDNHU�

�������+DUGZDUH�,QWHUIDFHV��3DUDOOHO�3RUW��
6HULDO�3RUW��86%�3RUWV��+'0,�DQG�
([SDQVLRQ�6ORWV�

���

�� 1XPEHU�V\VWHP�
DQG�FRQVHUYDWLRQ�
%RROHDQ�/RJLF�

����1XPEHU�6\VWHP�DQG�FRQYHUVLRQ��
������'HFLPDO��%LQDU\��2FWDO��+H[DGHFLPDO�

1XPEHU�6\VWHP�	�FRQYHUVLRQ�

���
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������&DOFXODWLRQ�LQ�ELQDU\�DGGLWLRQ��
VXEWUDFWLRQ�

������2QH¶V�DQG�7ZR¶V�FRPSOHPHQW�PHWKRGV�
RI�ELQDU\�VXEWUDFWLRQ�

����� /RJLF�)XQFWLRQ�DQG�%RROHDQ�$OJHEUD��
������,QWURGXFWLRQ�WR�%RROHDQ�DOJHEUD�
������,QWURGXFWLRQ�WR�%RROHDQ�YDOXHV��WUXWK�

WDEOH��%RROHDQ�H[SUHVVLRQ�DQG�%RROHDQ�
IXQFWLRQ��

������/RJLF�*DWHV�±$1'��25��127��1$1'��
125��;25�DQG�;125�±�LWV�GHILQLWLRQ��
WUXWK�WDEOH��ORJLF�V\PERO��ORJLF�IXQFWLRQ��

������/DZV�RI�%RROHDQ�DOJHEUD�±�%RROHDQ�
LGHQWLWLHV��&RPSOHPHQW�/DZV��,GHQWLW\��
&RPPXWDWLYH��$VVRFLDWLYH�DQG�
'LVWULEXWLYH�

�������6WDWHPHQW�DQG�YHULILFDWLRQ�RI�/DZV�RI�
%RROHDQ�DOJHEUD�XVLQJ�WUXWK�WDEOH�

�� &RPSXWHU�
6RIWZDUH�DQG�
2SHUDWLQJ�6\VWHP�
�

����&RQFHSW�RI�6RIWZDUH�
������'HILQLWLRQ�RI�VRIWZDUH�
������&DWHJRULHV�RI�VRIWZDUH��6\VWHP��8WLOLW\��

$SSOLFDWLRQ��:HE�%DVHG��0RELOH�$SSV�
����&RQFHSW�RI�2SHUDWLQJ�6\VWHP�

���������,QWURGXFWLRQ�WR�2SHUDWLQJ�6\VWHP�
���������5ROH�RI�2SHUDWLQJ�6\VWHP�
���������)XQFWLRQV�RI�DQ�2SHUDWLQJ�6\VWHP�
��������2SHUDWLQJ�V\VWHP�WHUPLQRORJ\��

PXOWLSURJUDPPLQJ��PXOWLWDVNLQJ��
PXOWLSURFHVVLQJ�DQG�GLVWULEXWHG�

����:LQGRZV�2SHUDWLQJ�6\VWHP�
��������,QWURGXFWLRQ�WR�*8,�EDVHG�2SHUDWLQJ�

V\VWHP�DQG�LWV�IHDWXUHV�
��������:RUNLQJ�LQ�'HVNWRS�$SSOLFDWLRQ�DQG�

:LQGRZ�(QYLURQPHQW�
��������0DQDJH�)LOHV�DQG�)ROGHUV�ZLWK�)LOH�

([SORUHU�
��������&XVWRPL]H�WKH�VWDUW�VFUHHQ�DQG�GHVNWRS�
��������,QVWDOOLQJ�DQG�UHPRYLQJ�GHYLFHV�
��������0DQDJH�SDVVZRUGV�DQG�SULYDF\�OHYHOV�
��������8VH�RI�FRQWURO�SDQHO��V\VWHP�WRROV�DQG�

���
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DFFHVVRULHV�
����2SHQ�VRXUFHV�DQG�0RELOH�2SHUDWLQJ�6\VWHP�

��������&RQFHSW�RI�2SHQ�6RXUFHV�2SHUDWLQJ�
6\VWHP�

��������,QWURGXFWLRQ�WR�/LQX[�DQG�81,;�
��������/LQX[�'LVWULEXWLRQV�
��������&RQFHSW�RI�0RELOH�2SHUDWLQJ�6\VWHP�
��������7\SHV�RI�0RELOH�2SHUDWLQJ�6\VWHP��

�� $SSOLFDWLRQ�
3DFNDJH�

���� ,QWURGXFWLRQ� WR� 2IILFH� 3DFNDJH� �� :RUG�
SURFHVVRU�� 3UHVHQWDWLRQ� WRRO�� VSUHDGVKHHW�
SDFNDJH��GDWDEDVH�PDQDJHPHQW�V\VWHP���

���� ,QWURGXFWLRQ�WR�GRPDLQ�VSHFLILF�WRROV���VFKRRO�
PDQDJHPHQW� V\VWHP�� LQYHQWRU\�PDQDJHPHQW�
V\VWHP�� SD\UROO� V\VWHP�� ILQDQFLDO� DFFRXQWLQJ��
KRWHO� PDQDJHPHQW�� ZHDWKHU� IRUHFDVWLQJ�
V\VWHP��

��

�� 3URJUDPPLQJ�
&RQFHSWV�	�
/RJLFV�
�

������3URJUDPPLQJ�&RQFHSW�
������,QWURGXFWLRQ�WR�SURJUDPPLQJ�ODQJXDJHV�
������/RZ�OHYHO��+LJK�OHYHO����*/�

SURJUDPPLQJ�ODQJXDJHV����
������&RPSLOHU��,QWHUSUHWHU�DQG�$VVHPEOHU�
������6\QWD[��6HPDQWLF�DQG�5XQWLPH�HUURUV�
������&RQWURO�6WUXFWXUHV���6HTXHQFH��6HOHFWLRQ�

DQG�,WHUDWLRQ�
�������3URJUDP�'HVLJQ�WRROV�±�$OJRULWKP��

)ORZFKDUW�DQG�3VHXGRFRGH�
������$EVROXWH�ELQDU\��%&'��$6&,,�DQG�

8QLFRGH�
������&�3URJUDPPLQJ�/DQJXDJHV�

�������,QWURGXFWLRQ�DQG�IHDWXUHV�RI�&�
/DQJXDJH�

�������6WUXFWXUH�RI�&�SURJUDP�
������&�3UHSURFHVVRU�DQG�+HDGHU�)LOHV�
������&KDUDFWHU�6HW�XVHG�LQ�&�
�������8VH�RI�&RPPHQWV�
������,GHQWLILHUV��.H\ZRUGV�DQG�7RNHQV�
������%DVLF�'DWD�7\SHV�LQ�&�
�������&RQVWDQWV�DQG�9DULDEOHV�

��
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������7\SH�RI�6SHFLILHU�
�������6LPSOH�DQG�&RPSRXQG�6WDWHPHQWV�
��������2SHUDWRUV�DQG�([SUHVVLRQV��DULWKPHWLF��

UHODWLRQDO��ORJLFDO��DVVLJQPHQW��XQDU\�DQG�
FRQGLWLRQDO�RSHUDWRUV�

��������,QSXW�RXWSXW��,�2��)XQFWLRQV�
�������6HOHFWLRQ�&RQWURO�6WDWHPHQW��'HFLVLRQV�

�LI��LI�HOVH��LI�HOVH�LI��QHVWHG�DQG��VZLWFK��
�������,WHUDWLRQ�&RQWURO�6WDWHPHQW��/RRSLQJ�

�ZKLOH��GR�ZKLOH��IRU�QHVWHG��
��������$UUD\��GHILQLWLRQ��W\SHV��'�DQG��'���

PDWUL[�DGGLWLRQ�DQG�VXEWUDFWLRQ��
�������6WULQJ��GHILQLWLRQ�DQG�VWULQJ�IXQFWLRQ�

���VWUOHQ����VWUFDW����VWUFPS����VWUUHY����
VWUFS\����VWUOZU����VWUXSU���

�� :HE�7HFKQRORJ\�
,�
�

����,QWURGXFWLRQ��:HE�GHYHORSPHQW�LQWURGXFWLRQ�
����:HE�EURZVHUV�DQG�VHDUFK�(QJLQHV�
����2YHUYLHZ�RI�YDULRXV�LQWHUQHW�	�ZHE�

WHFKQRORJLHV�
����&RQWHQW�0DQDJHPHQW�6\VWHP��&06��
�����+70/��7KH�/DQJXDJH�RI�WKH�:HE�

������2EMHFWLYHV�
������6WUXFWXUH�RI�+70/�
������3XEOLVKHG�DQG�+RVWLQJ�
������+70/�7DJV�YV��$WWULEXWHV�
�������%DVLF�7DJV�RI�+70/��+70/��+($'��

7,7/(��%2'<��6HWWLQJ�WKH�)RUH�FRORU�
DQG�%DFNJURXQG�FRORU��%DFNJURXQG�
,PDJH��%DFNJURXQG�6RXQG��

������+HDGLQJ�WDJ��+��WR�+���DQG�
DWWULEXWHV�$/,*1���

������)217�WDJ�DQG�$WWULEXWHV��6L]H����WR���
/HYHOV��%$6()217��60$//��
%,*�&2/25��

������3DUDJUDSK�)RUPDWWLQJ��3��
������%UHDN�/LQH�%5�
��������&RPPHQW�LQ�+70/�����!��
��������)RUPDWWLQJ�7H[W��%��,��8��0DUN��6XS��

6XE��(0��%/2&.4827(��
35()250$77('��

��
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��������2UGHUHG�/LVW��2/��/,��7\SH�����,��$��D��
67$57�9$/8(��

��������8QRUGHUHG�/LVW���8/��%XOOHW�7\SH��
'LVF��&LUFOH��6TXDUH��'/��'7��''��

�������$''5(66�7DJ�

x� &UHDWLQJ�/LQNV��/LQN�WR�RWKHU�+70/�
GRFXPHQWV�RU�GDWD�REMHFWV�

x� /LQNV�WR�RWKHU�SODFHV�LQ�WKH�VDPH�+70/�
GRFXPHQWV�

x� /LQNV�WR�SODFHV�LQ�RWKHU�+70/�
GRFXPHQWV�

x� $QFKRU�7DJ�DQG�+\SHUOLQN��
��������7DEOHV��&UHDWLQJ�7DEOHV�XVLQJ�7+��75�

DQG�7'�WDJV�
�������)RUPV��&UHDWLQJ�IRUP�XVLQJ�7H[WER[��

UDGLR��FKHFNER[��WH[W�DUHD��EXWWRQ�
�������,QWURGXFWLRQ�WR�+70/���(OHPHQWV�

LQFOXGLQJ�DXGLR��HPEHG��VRXUFH��WUDFN�
DQG�YLGHR�DWWULEXWHV�

�������+70/���*UDSKLFV�XVLQJ�FDQYDV�DQG�
VYJ�WDJV� �

�������&RQFHSW�RI�GRPDLQ�QDPH�DQG�ZHE�
KRVWLQJ�

���� &DVFDGLQJ�6W\OH�6KHHWV� ��
������,QWURGXFWLRQ�WR�&DVFDGLQJ�6W\OH�6KHHW�

�&66��
������,QOLQH�&66�
������(PEHGGHG�&66�
������([WHUQDO�&66�

�� 0XOWLPHGLD�
�

����,QWURGXFWLRQ�WR�0XOWLPHGLD�
����&RPSRQHQW�RI�0XOWLPHGLD��7H[W��*UDSKLFV��

$XGLR��9LGHR�DQG�$QLPDWLRQ�
�����$SSOLFDWLRQ�RI�0XOWLPHGLD�

��

�� ,QIRUPDWLRQ�
6HFXULW\�DQG�
&\EHU�/DZ�
�

����'LJLWDO�VRFLHW\�DQG�FRPSXWHU�HWKLFV�
����&RQFHSW�RI�,QIRUPDWLRQ�VHFXULW\�
����&RQFHSW�RI�&\EHUFULPH�
����0DOLFLRXV�VRIWZDUH�DQG�6SDP�
����3URWHFWLRQ�IURP�F\EHUFULPH�

���
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����,QWHOOHFWXDO�3URSHUW\�5LJKW�
����&RQFHSW�RI�'LJLWDO�6LJQDWXUH���
����&RQFHSW�RI�&\EHU�/DZ�LQ�1HSDO�
����,&7�3ROLF\�LQ�1HSDO�

7RWDO� ���

�
�*UDGH����

6��1�� &RQWHQW�$UHD� &RQWHQWV� :RUNLQJ�
+RXU�

�� 'DWDEDVH�
0DQDJHPHQW�
6\VWHP�
�'%06��
�

���� ,QWURGXFWLRQ�WR�GDWD��GDWDEDVH��'DWDEDVH�
V\VWHP��'%06�

���� )LHOG��5HFRUG��2EMHFWV��3ULPDU\�.H\��$OWHUQDWH�
NH\��&DQGLGDWH�NH\�

���� $GYDQWDJHV�RI�XVLQJ�'%06�
���� ''/��'DWD�'HILQLWLRQ�/DQJXDJH��DQG�'0/�

�'DWD�0DQLSXODWLRQ�/DQJXDJH��
���� 'DWDEDVH�0RGHO��1HWZRUN�0RGHO��+LHUDUFKLFDO�

0RGHO��5HODWLRQDO�GDWDEDVH�PRGHO�
���� &RQFHSW�RI�1RUPDOL]DWLRQ���1)���1)���1)�
���� &HQWUDOL]HG�9V��'LVWULEXWHG�'DWDEDVH�
���� 'DWDEDVH��6HFXULW\�

���

�� 'DWD�
&RPPXQLFDWLR
Q�DQG�
1HWZRUNLQJ�
�

����� %DVLF�HOHPHQWV�RI�&RPPXQLFDWLRQ�6\VWHP��
���� &RQFHSW�RI�&RPPXQLFDWLRQ�6\VWHP�
���� %ORFN�'LDJUDP�RI�FRPPXQLFDWLRQ�6\VWHP��0RGHO�
����(OHPHQWV�RI�'DWD�&RPPXQLFDWLRQ�7UDQVPLVVLRQ�
����6LPSOH[��+DOI�GXSOH[�DQG�)XOO�GXSOH[�

FRPPXQLFDWLRQ�PRGH��
����&RQFHSW�RI�/$1�DQG�:$1��
����7UDQVPLVVLRQ�0HGLXP��*XLGHG�DQG�8QJXLGHG�
����7UDQVPLVVLRQ�LPSDLUPHQWV�WHUPLQRORJ\��-LWWHU��

6LQJLQJ��(FKR��&URVVWDON��'LVWRUWLRQ��1RLVH��
%DQGZLGWK��1XPEHU�RI�UHFHLYHUV��

����%DVLF�FRQFHSW�RI�1HWZRUNV�$UFKLWHFWXUH��&OLHQW�
6HUYHU�DQG�3HHU�WR�SHHU�

�����6RPH�%DVLF�7HUPV�DQG�7RRO�8VHG�LQ�&RPSXWHU�
1HWZRUN��,3�$GGUHVV��6XE�1HW�0DVN�DQG�
*DWHZD\��0$&�DGGUHVV��,QWHUQHW��,QWUDQHW��

���
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([WUDQHW�
�����1HWZRUN�7RRO��3DFNHW�WUDFHU��5HPRWH�/RJLQ��
�����1HWZRUN�&RQQHFWLQJ�'HYLFHV��1,&��0RGHP��

URXWHU��VZLWFK��
�����1HWZRUN�7RSRORJLHV��%XV��5LQJ�DQG�VWDU�WRSRORJ\��
�����%DVLF�&RQFHSW�26,�5HIHUHQFH�0RGHO��
�����,QWHUQHW�3URWRFRO�$GGUHVVLQJ�

�� :HE�
7HFKQRORJ\�
,,���
�

���� ,QWURGXFWLRQ� �
���� 6HUYHU�VLGH�DQG�&OLHQW�6LGH�6FULSWLQJ� ��
���� ,QWURGXFWLRQ�RI�LQWHUQHW�WHFKQRORJ\� ��
���� $GGLQJ�-DYD�VFULSW�WR�+70/�SDJH� ��
���� -DYD�VFULSW�IXQGDPHQWDO� ��
���� -DYD�6FULSW�'DWD�W\SHV� ��
���� 9DULDEOHV�DQG�RSHUDWRUV� ��
���� )XQFWLRQV�DQG�FRQWURO�VWUXFWXUH�LI�HOVH��LI�HOVH�

LI��VZLWFK�FDVH��IRU��ZKLOH��GR�ZKLOH�ORRS��
���� 2EMHFW�EDVHG�SURJUDPPLQJ�ZLWK�-DYD�6FULSW�

DQG�(YHQW�KDQGOLQJ��
����� ,PDJH��HYHQW�DQG�IRUP�REMHFWV� ��
����� )RUP�YDOLGDWLRQ��-4XHU\�
����� 6HUYHU�6LGH�6FULSWLQJ�XVLQJ�3+3� �
����� ,QWURGXFWLRQ�WR�3+3��+DUGZDUH�DQG�6RIWZDUH�

5HTXLUHPHQWV� ��
����� 2EMHFW�RULHQWHG�SURJUDPPLQJ�ZLWK�VHUYHU�VLGH�

VFULSWLQJ���
�����%DVLF�3+3�V\QWD[� ��
�����3+3�GDWD�W\SHV� ��
�����%DVLF�3URJUDPPLQJ�LQ�3+3� ��
����� 2SHUDWRUV��$ULWKPHWLF��ORJLFDO��FRPSDULVRQ��

RSHUDWRU�SUHFHGHQFH�� ��
�����9DULDEOHV�0DQLSXODWLRQ� ��
������'DWDEDVH�&RQQHFWLYLW\�
�����&RQQHFWLQJ�VHUYHU�VLGH�VFULSW�WR�GDWDEDVH�
�����0DNLQJ�64/�TXHULHV�
�����)HWFKLQJ�GDWD�VHWV�JHWWLQJ�GDWD�DERXW�GDWD�
�����&UHDWLQJ�64/�GDWDEDVH�ZLWK�VHUYHU�VLGH�VFULSWLQJ�

���
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�����'LVSOD\LQJ�TXHULHV�LQ�WDEOHV�

�� 3URJUDPPLQJ�
LQ�&�
�

����5HYLHZ�RI�&�SURJUDPPLQJ�FRQFHSW�
����)XQFWLRQV�

���������&RQFHSW�RI�OLEUDU\�DQG�XVHU�GHILQHG�
IXQFWLRQV�DQG�DGYDQWDJHV�

���������IXQFWLRQ�GHILQLWLRQ��SURWRW\SH��FDOO�DQG�
UHWXUQ�VWDWHPHQWV�

���������$FFHVVLQJ�D�)XQFWLRQ�E\�SDVVLQJ�YDOXHV�
���������&RQFHSW�RI�VWRUDJH��DXWRPDWLF�DQG�H[WHUQDO��
���������&RQFHSW�RI�5HFXUVLRQ��IDFWRULDO�DQG�

)LERQDFFL�SUREOHPV��
����6WUXFWXUHV�DQG�8QLRQV�

������6WUXFWXUH��'HILQLWLRQ��'HFODUDWLRQ��
,QLWLDOL]DWLRQ�DQG�6L]H�RI�6WUXFWXUH��

������$FFHVVLQJ�PHPEHU�RI�VWUXFWXUH�
������$UUD\�RI�VWUXFWXUH�
������8QLRQ��'HILQLWLRQ��'HFODUDWLRQ�
������'LIIHUHQFH�EHWZHHQ�XQLRQ�DQG�VWUXFWXUH��

����3RLQWHUV�
������'HILQLWLRQ�RI�3RLQWHU�
������$GGUHVV��	��DQG�LQGLUHFWLRQ��
��RSHUDWRU�
������3RLQWHU�([SUHVVLRQ�DQG�$VVLJQPHQW�
������&DOO�E\�YDOXHV�DQG�FDOO�E\�UHIHUHQFH�

����:RUNLQJ�ZLWK�)LOHV�
������&RQFHSW�RI�'DWD�)LOH�
������6HTXHQWLDO�DQG�5DQGRP�)LOH�
������)LOH�PDQLSXODWLRQ�IXQFWLRQ��SXWZ��JHWZ��SXWF��
JHWF��IVFDQI��ISULQWI�
�������2SHQLQJ��5HDGLQJ��:ULWLQJ�DQG�$SSHQGLQJ�
GDWD�ILOH�

���

�� 2EMHFW�
2ULHQWHG�
3URJUDPPLQJ�
�223��

����3URJUDPPLQJ�SDUDGLJPV���SURFHGXUDO��VWUXFWXUDO�DQG�
REMHFW�RULHQWHG�

����)HDWXUHV�RI�223��&ODVV��2EMHFW��3RO\PRUSKLVP�DQG�
,QKHULWDQFH�

����$GYDQWDJHV�RI�223�
�����$SSOLFDWLRQ�RI�223�

���

�� 6RIWZDUH� ���� 6RIWZDUH�3URMHFW�&RQFHSW�� ���
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3URFHVV�0RGHO�
�630���
�

���� &RQFHSW�RI�VRIWZDUH�GHYHORSPHQW�SURFHVV�
���� &RQFHSW�6'/&�OLIH�F\FOH��
���� 6\VWHP�$QDO\VW�9V�6RIWZDUH�(QJLQHHU�
���� 5HTXLUHPHQW�&ROOHFWLRQ�0HWKRGV�
���� &RQFHSW�RI�V\VWHP�GHVLJQ��
���� 6RIWZDUH�DQG�TXDOLW\��
���� 6RIWZDUH�GHYHORSPHQW�PRGHO��ZDWHUIDOO��

SURWRW\SH��DJLOH�

�� 5HFHQW�7UHQGV�
LQ�7HFKQRORJ\�
�

���� &RQFHSW�RI�$UWLILFLDO�,QWHOOLJHQFH��$,��DQG�
5RERWLFV��

���� &RQFHSW�RI�&ORXG�&RPSXWLQJ�
���� &RQFHSW�RI�%LJ�'DWD�
���� &RQFHSW�RI�9LUWXDO�5HDOLW\�
���� &RQFHSW�RI�H�FRP��H�PHGLFLQH��H�JRY��
���� &RQFHSW�RI�0RELOH�&RPSXWLQJ�
���� &RQFHSW�RI�,QWHUQHW�RI�WKLQJV��,R7��

��

� � 7RWDO� ���

�
� �
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��� 6XJJHVWHG�3UDFWLFDO�3URMHFW�$FWLYLWLHV�
D��6XJJHVWHG�3UDFWLFDO�

*UDGH����

6��1�� &RQWHQW�$UHD� 7DVNV�� :RUNLQJ�
+RXU�

�� 1XPEHU�V\VWHP�
DQG�
FRQVHUYDWLRQ�
%RROHDQ�/RJLF�

8VH�6LPXODWRU���'HPRQVWUDWH�/RJLF�*DWHV�DQG�LWV�
H[SUHVVLRQ�XVLQJ�VLPXODWRU�

��

�� &RPSXWHU�
6RIWZDUH�DQG�
RSHUDWLQJ�
V\VWHP�

:LWK�:LQGRZ�26�RU�/LQX[�SODWIRUP���
:RUNLQJ�LQ�'HVNWRS�$SSOLFDWLRQ�DQG�:LQGRZ�
(QYLURQPHQW�

x�0DQDJH�ILOHV�DQG�IROGHUV�ZLWK�ILOH�H[SORUHU�

x�&XVWRPL]H�WKH�VWDUW�VFUHHQ�DQG�GHVNWRS�
x� ,QVWDOOLQJ�DQG�UHPRYLQJ�GHYLFHV�
x�0DQDJH�SDVVZRUGV�DQG�SULYDF\�OHYHOV�

x�8VH�RI�FRQWURO�SDQHO��V\VWHP�WRROV�DQG�DFFHVVRULHV�

��

�� $SSOLFDWLRQ�
SDFNDJH�

$SSOLFDWLRQ�3DFNDJH��:RUG�3URFHVVRU��6SUHDGVKHHW��
DQG�3UHVHQWDWLRQ��
��:RUG�SURFHVVRU�

x� %DVLF�WHUPV�RI�ZRUG�SURFHVVLQJ�

x� &UHDWLQJ�GRFXPHQW�DQG�HQYLURQPHQW�

x� )RUPDWWLQJ�WH[W�DQG�SDUDJUDSKV�

x� 6SHOOLQJ�JUDPPDU��WKHVDXUXV��FRPPHQWV�

x� 0DQDJLQJ�OLVWV�DQG�WDEOHV�

x� ,QVHUWLQJ�JUDSKLF�REMHFWV�

x� &RQWUROOLQJ�SDJH�DSSHDUDQFH�

x� 3HUIRUPLQJ�D�PDLO�PHUJH�

x� 3UHSDULQJ�WR�SXEOLVK�D�GRFXPHQW�

x� /HYHOV�DQG�WDEOH�RI�FRQWHQWV�

x� ([SRUW�GRFXPHQWV��3')�
���6SUHDG�6KHHW�

x� %DVLF�IXQGDPHQWDOV�RI�6SUHDG�6KHHW�

x� (QWHULQJ�GDWD��FHOO�PDQDJH��FRQFHSW�RI�FHOO�
UHIHUHQFHV�

���
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x� )RUPDWWLQJ�D�ZRUNVKHHW�

x� &UHDWLQJ�DQG�ZRUNLQJ�ZLWK�FKDUWV�

x� 0DQDJLQJ�ZRUNERRNV�

x� *HQHUDO�IXQFWLRQV�DQG�IRUPXODV�

x� 'DWD�ILOWHU�DQG�VRUWLQJ�

x� 3LYRW�WDEOHV�DQG�SLYRW�FKDUW���

x� :RUNLQJ�ZLWK�RWKHU�REMHFWV�

x� 3ULQWLQJ�ZRUNVKHHWV�
���3UHVHQWDWLRQ�

x� %DVLF�IXQGDPHQWDO�RI�SUHVHQWDWLRQ�

x� &UHDWH�SUHVHQWDWLRQ�VOLGHV�

x� 'HVLJQ�DQG�IRUPDWWLQJ�SUHVHQWDWLRQ�

x� $QLPDWLRQ�DQG�FXVWRP�DQLPDWLRQ�

x� 7UDQVLWLRQ�RI�SUHVHQWDWLRQ�

x� :RUNLQJ�ZLWK�WDEOHV��JUDSKLFV�DQG�ZRUG�DUW�

x� :RUNLQJ�ZLWK�JUDSKV�DQG�RUJDQL]DWLRQ�
FKDUWV�

x� :RUNLQJ�ZLWK�PXOWLPHGLD�

�� 3URJUDPPLQJ�
&RQFHSWV�DQG�
/RJLFV�

,QSXW�RXWSXW��,�2��)XQFWLRQV�

x� 6HOHFWLRQ�&RQWURO�6WDWHPHQW��'HFLVLRQV��LI��LI�HOVH��
LI�HOVH�LI��QHVWHG�DQG��VZLWFK���

x� ,WHUDWLRQ�&RQWURO�6WDWHPHQW��/RRSLQJ��ZKLOH��GR�
ZKLOH��IRU�QHVWHG��

x� $UUD\��GHILQLWLRQ��W\SHV���'�DQG��'���PDWUL[�
DGGLWLRQ�DQG�VXEWUDFWLRQ��

x� 6WULQJ��GHILQLWLRQ�DQG�VWULQJ�IXQFWLRQ����VWUOHQ����
VWUFDW����VWUFPS����VWUUHY����VWUFS\����VWUOZU����
VWUXSU���

���

�� :HE�
7HFKQRORJ\�

x� 3UDFWLFHV�RQ�+70/���XVLQJ�EDVLF�7DJV�RI�+70/��
�+�!����)217!���3!���%5!����!���2/!���8/!��
�$!���LPJ!���WDEOH!���IRUP!�

x� 3UDFWLFHV�RQ�+70/���LQFOXGLQJ�DXGLR��HPEHG��
VRXUFH��WUDFN�DQG�YLGHR�DWWULEXWHV��*UDSKLFV�XVLQJ�
FDQYDV�DQG�VYJ�WDJV�

x� 3UDFWLFH�RQ�FDVFDGLQJ�6W\OH�6KHHWV�LQFOXGLQJ�
,QOLQH��(PEHGGHG��([WHUQDO�&66�

���
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�� 0XOWLPHGLD� x� *UDSKLFV��3KRWR�DQG�LPDJH�HGLWLQJ��

x� ,PDJH�FDSWXUH��UHVL]H��FURS��DGG�OD\HU��VDYH�LQ�
GLIIHUHQW�IRUPDW�

x� $XGLR�UHFRUGLQJ��HGLWLQJ�DQG�VDYH�LQ�GLIIHUHQW�
IRUPDW�XVLQJ�PRELOH��

x� 9LGHR�UHFRUGLQJ��VSLOW��VDYH�LQ�GLIIHU�IRUPDW�

���

7RWDO� ���

*UDGH����

6��1�� &RQWHQW�$UHD� 7DVNV� :RUNLQJ�
+RXUV�

�� '%06�
&RQFHSW�

�3HUIRUP�WKH�IROORZLQJ�DFWLYLWLHV�LQ�64/�
��� ,QVWDOO�ODWHVW�'%06�VRIWZDUH��0\64/�RU�

3RVWJUH64/�RU�0664/�RU�2UDFOH��
��� :RUN�ZLWK�&5($7(��'523��$/7(5�''/�64/�

VWDWHPHQW�
��� :RUN�ZLWK�6(/(&7��,16(57��83'$7(��

'(/(7(�''/�64/�VWDWHPHQW�

���

�� &RQFHSW�RI�
QHWZRUN�DQG�
GDWD�
FRPPXQLFDWLRQ�

3HUIRUP�WKH�IROORZLQJ�WDVN��
��� 'HPRQVWUDWH�,SFRQILJ��SLQJ�
��� &RQVWUXFW�WZLVWHG�SDLU�FDEOH��6WUDLJKW�WKURXJK�DQG�

FURVVRYHU��
��� 'HPRQVWUDWH�WKH�EDVLF�URXWHU�&RQILJXUDWLRQ�

�$'6/��'6/��
��� 'HPRQVWUDWH�WKH�VHUYHU�EDVHG�26��:LQGRZV�

6HUYHU�RU�/LQX[��
��� 6KDUH�ILOH��IROGHU�DQG�SULQWHU�LQ�QHWZRUN�
��� $VVLJQ�SULYDWH�,3�$GGUHVV�LQ�/$1�QHWZRUN�

���

�� :HE�
7HFKQRORJ\�,,�

3HUIRUP�WKH�IROORZLQJ�WDVN�LQ�-DYD�VFULSW�
��� )XQFWLRQV�DQG�FRQWURO�VWUXFWXUH�LI�HOVH��LI�HOVH�LI��

VZLWFK�FDVH��IRU��ZKLOH��GR�ZKLOH�ORRS�
��� (YHQW�KDQGOLQJ��
��� 3UDFWLFH�RQ�IRUP�YDOLGDWLRQ�LQ�-4XHU\�
3HUIRUP�WKH�IROORZLQJ�WDVN�LQ�3+3�
��� 6HUYHU�6LGH�6FULSWLQJ�XVLQJ�3+3�
��� %DVLF�3+3�V\QWD[�
��� 3+3�GDWD�W\SHV�

���
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��� %DVLF�3URJUDPPLQJ�LQ�3+3�
��� 2SHUDWRUV��$ULWKPHWLF��ORJLFDO��FRPSDULVRQ��

RSHUDWRU�SUHFHGHQFH��
��� 9DULDEOHV�0DQLSXODWLRQ�
��� 'DWDEDVH�&RQQHFWLYLW\�
��� 0DNLQJ�64/�TXHULHV�
��� )HWFKLQJ�GDWD�VHWV�JHWWLQJ�GDWD�DERXW�GDWD�

�� 3URJUDPPLQJ�
,,�

&�3URJUDPPLQJ�/DQJXDJHV�
��� )DFWRULDO�DQG�)LERQDFFL�SUREOHPV�
��� $UUD\��8QLRQ�DQG�6WUXFWXUH�
��� 3RLQWHUV�
��� )LOH�PDQLSXODWLRQ�IXQFWLRQ��SXWZ��JHWZ��SXWF��JHWF��

IVFDQI��ISULQWI�
��� 2SHQLQJ��5HDGLQJ��:ULWLQJ�DQG�$SSHQGLQJ�GDWD�

ILOH�

���

7RWDO� ���

E��6XJJHVWHG�SURMHFW�ZRUN�
*UDGH�ZLVH�VDPSOH�SURMHFW�ZRUNV�DUH�VXJJHVWHG�EHORZ��
*UDGH����

���� 3UHSDUH�EDVLF�FRPSXWHU�V\VWHP�GHYLFHV�DQG�SHULSKHUDO�VSHFLILFDWLRQV�RI�\RXU�SHUVRQDO�
FRPSXWHU���

���� :ULWH�D�UHSRUW�RQ��0DMRU�F\EHU�EXOO\LQJ�LQ�1HSDO��ZLWK�UHDO�H[DPSOHV�DQG�VXJJHVW�WKH�
SUHYHQWLQJ�PHDVXUHV�

���� &RQGXFW�D�VXUYH\�WR�LGHQWLI\�WKH�SRSXODU�VHDUFK�HQJLQHV��DQ\����DQG�LWV�IHDWXUHV��
���� 'HYHORS�WKH�UHDO�OLIH�SURMHFW�RQ�2IILFH�3DFNDJH�RU�ZHE�WHFKQRORJ\�

*UDGH����
���� 6WXG\�:L�)L�QHWZRUN�DYDLODEOH�LQ�\RXU�DUHD�DQG�LGHQWLI\�WKH�VHFXULW\�IHDWXUHV��
���� 3UHSDUH�D�GRFXPHQW�IRU�GDWD�FROOHFWLRQ�PHWKRG�WR�GHYHORS�VRIWZDUH�
���� &RQGXFW�D�PLQL�UHVHDUFK�WR�LGHQWLI\�PRVW�UHFHQWO\�XVHG�WHFKQRORJLHV�DQG�XVHV��

��� /HDUQLQJ�)DFLOLWDWLRQ�0HWKRG�DQG�3URFHVV��
6WXGHQWV� VKRXOG�EH� IDFLOLWDWHG� WR� OHDUQ� UDWKHU� WKDQ� MXVW� KHOSLQJ� WKHP� WR� DFFXPXODWH� LQIRUPDWLRQ���
6WXGHQW� FHQWHUHG� WHDFKLQJ�OHDUQLQJ� SURFHVV� LV� KLJKO\� HPSKDVL]HG� LQ� GHOLYHULQJ� WKLV� FRXUVH��
6WXGHQWV� DUH� VXSSRVHG� WR� DGRSW�PXOWLSOH� SDWKZD\� RI� OHDUQLQJ� VXFK� DV�� RQOLQH� VHDUFK�� ILHOG� YLVLW��
OLEUDU\�ZRUN��ODERUDWRU\�ZRUN��LQGLYLGXDO�DQG�JURXS�ZRUN��UHVHDUFK�ZRUN�HWF��ZLWK�WKH�VXSSRUW�RI�
WHDFKHU�� 6HOI�VWXG\� LV� KLJKO\� HQFRXUDJHG� DQG� OHDUQLQJ� VKRXOG� QRW� EH� FRQILQHG� WR� WKH� VFRSH� RI�
FXUULFXOXP�� 7HDFKHU� VKRXOG� NHHS� LQ� PLQG� LQWUD� DQG� LQWHU�GLVFLSOLQDU\� DSSURDFK� WR� WHDFKLQJ� DQG�
OHDUQLQJ��DV�RSSRVHG�WR�FRPSDUWPHQWDOL]DWLRQ�RI�NQRZOHGJH��6XSSRUWLYH�UROH�RI�SDUHQWV�JXDUGLDQV�
LQ� FUHDWLQJ�FRQGXFLYH�HQYLURQPHQW� IRU�SURPRWLQJ� WKH� VSLULW�RI� LQTXLU\�DQG�FUHDWLYLW\� LQ� VWXGHQWV
�
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OHDUQLQJ� LV�DQWLFLSDWHG��7KH� IROORZLQJ�PHWKRGV�DQG� WHFKQLTXHV�ZLOO�EH�DGRSWHG� LQ�GHOLYHULQJ� WKLV�
FRXUVH��

x� 3UDFWLFDO�DSSOLFDWLRQ�H[SHULPHQWDO�PHWKRGV�

x� /DERUDWRU\�EDVHG�SUDFWLFDO�ZRUNV�

x� 3URMHFW�ZRUN�PHWKRGV��5HVHDUFK�ZRUN�L�H��VXUYH\�DQG�PLQL�UHVHDUFK��LQQRYDWLYH�ZRUN�RU�
H[SHULHQWLDO�OHDUQLQJ��FRQQHFWLRQ�WR�WKHRU\�DQG�DSSOLFDWLRQ���

x� /HFWXUH��

x� ,QWHUDFWLRQ��

x� 4XHVWLRQ�DQVZHU��

x� 'HPRQVWUDWLRQV��

x� 2QOLQH�EDVHG�LQVWUXFWLRQV��

x� &RRSHUDWLYH�OHDUQLQJ��

x� *URXS�GLVFXVVLRQV��VDWHOOLWH�OHDUQLQJ�JURXS��SHHU�JURXS��VPDOO�DQG�ODUJH�JURXS���

x� 'DLO\�DVVLJQPHQW��
��� 6WXGHQW�(YDOXDWLRQ��
(YDOXDWLRQ� LV� DQ� LQWHJUDO� SDUW� RI� OHDUQLQJ� SURFHVV�� %RWK� IRUPDWLYH� DQG� VXPPDWLYH� PRGHV� RI�
HYDOXDWLRQ� DUH� HPSKDVL]HG�� )RUPDWLYH� HYDOXDWLRQ� ZLOO� EH� FRQGXFWHG� VR� DV� WR� SURYLGH� UHJXODU�
IHHGEDFN�IRU�VWXGHQWV��&ODVV�WHVWV��XQLW�WHVWV��RUDO�TXHVWLRQ�DQVZHU��KRPH�DVVLJQPHQW�HWF���DUH�VRPH�
ZD\V� RI� FRQGXFWLQJ� IRUPDWLYH� HYDOXDWLRQ�� 7KHUH� ZLOO� EH� VHSDUDWH� HYDOXDWLRQ� RI� WKHRUHWLFDO� DQG�
SUDFWLFDO� OHDUQLQJ�� 6XPPDWLYH� HYDOXDWLRQ� HPEUDFHV� LQWHUQDO� HYDOXDWLRQ� LQFOXGLQJ� HYDOXDWLRQ� RI�
SURMHFW�UHVHDUFK�ZRUN�RU�LQQRYDWLYH�ZRUN��WKHRUHWLFDO�H[DPLQDWLRQ�DQG�SUDFWLFDO�H[DPLQDWLRQ���
D��,QWHUQDO�(YDOXDWLRQ��
,QWHUQDO� HYDOXDWLRQ� LV� ERWK� IRUPDWLYH� DQG� VXPPDWLYH�� )RU� VXPPDWLYH� SXUSRVH� LW� FRYHUV� ���� RI�
WRWDO�ZHLJKWDJH��3URMHFW�ZRUN�DVVHVVPHQW�LV�WKH�LQWHUQDO�DVVHVVPHQW�RI�UHSRUWV�DQG�SUHVHQWDWLRQ�RI�
WKHLU�SURMHFW�ZRUNV�HLWKHU�LQGLYLGXDOO\�RU�JURXS�EDVLV��,Q�FDVH�RI�JURXS�SUHVHQWDWLRQ��HYHU\�PHPEHU�
RI� WKH�JURXS�VKRXOG�VXEPLW�D�VKRUW�UHIOHFWLRQ�RQ�WKH�SUHVHQWHG�UHSRUW� LQ�WKHLU�RZQ�ODQJXDJH��7KH�
FULWHULD�IRU�LQWHUQDO�HYDOXDWLRQ�DUH�JLYHQ�LQ�WKH�WDEOH���

6��1��� &ULWHULD� 0DUNV�

�� &ODVVURRP�SDUWLFLSDWLRQ��'DLO\�DWWHQGDQFH��KRPH�DVVLJQPHQW�DQG�FODVVZRUN���
SDUWLFLSDWLRQ�LQ�OHDUQLQJ��SDUWLFLSDWLRQ�LQ�RWKHU�DFWLYLWLHV��

��

�� 7ULPHVWHU�H[DP����PDUNV�IURP�HDFK�WULPHVWHU�H[DP�� ��

�� 3URMHFW�ZRUN��SURMHFW�UHSRUW�DQG�SUHVHQWDWLRQ� ���

� 7RWDO�� ���

�
E��([WHUQDO�(YDOXDWLRQ�
([WHUQDO� HYDOXDWLRQ� FRYHUV� ��� �� RI� WRWDO� ZHLJKWDJH�� ([WHUQDO� HYDOXDWLRQ� FRQVLVWV� RI� ERWK� WKH�
SUDFWLFDO�DQG�ZULWWHQ�H[DPLQDWLRQ��7KH�SUDFWLFDO�H[DPLQDWLRQ�FDUULHV�����DQG�ZULWWHQ�H[DPLQDWLRQ�
FDUULHV� ����� 3UDFWLFDO� H[DPLQDWLRQ� ZLOO� EH� FRQGXFWHG� LQ� WKH� SUHVHQFH� RI� H[DPLQHUV�� 3UDFWLFDO�
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HYDOXDWLRQ�PXVW�FRYHU�DOO�WKH�SUDFWLFDO�FRXUVH�DUHDV�DQG�WKH�FULWHULD�IRU�3UDFWLFDO�HYDOXDWLRQ�DUH�LQ�
WKH�WDEOH�JLYHQ�EHORZ��

6�1�� &ULWHULD� 0DUNV�

�� :ULWLQJ�SURFHVV�RI�JLYHQ�SUDFWLFDO�WDVN� ��

�� 'HPRQVWUDWLRQ�RI�SUDFWLFDO�WDVN� ���

�� 9LYD�YRFH� ��

7RWDO� ���

7KH�W\SHV�DQG�QXPEHU�TXHVWLRQV�IRU�ZULWWHQ�H[DPLQLDWLRQ�ZLOO�EH�DV�SHU�WKH�WHVW�VSHFLILFDWLRQ�FKDUW�
GHYHORSHG�E\�WKH�&XUULFXOXP�'HYHORSPHQW�&HQWUH��


