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$EVWUDFW�
8VHUV�KDYH�ORQJ�ZDQWHG�V\VWHPV�WKDW�DUH�UREXVW�DQG�FDQ�RSHUDWH�ZLWK�D�PLQLPXP�RI�GRZQ�WLPH��,Q�DQ�
HIIRUW�WR�KHOS�UHDOL]H�WKDW�JRDO�G\QDPLFDOO\�ORDGDEOH�NHUQHO�PRGXOHV��'/.0��ZHUH�LQWURGXFHG�WR�+3�8;�LQ�
UHOHDVH��������,QLWLDOO\��GHYLFH�GULYHU�DQG�SVHXGR�GULYHU�PRGXOHV�ZHUH�VXSSRUWHG��:LWK�WKH�DGYHQW�RI�+3�
8;���L�Y���VXSSRUW�IRU�ILOH�V\VWHP�G\QDPLFDOO\�ORDGDEOH�NHUQHO�PRGXOHV�ZLOO�EH�DYDLODEOH��7KLV�ZKLWH�
SDSHU�H[DPLQHV�WKDW�FDSDELOLW\�DQG�SURYLGHV�LQIRUPDWLRQ�RQ�FUHDWLQJ�DQG�FRQILJXULQJ�V\VWHPV�ZLWK�
G\QDPLFDOO\�ORDGDEOH�ILOH�V\VWHPV�VXFK�WKDW�D�FRVWO\�UHERRW�FDQ�EH�DYRLGHG�ZKHQ�ILOH�V\VWHP�NHUQHO�FRGH�
QHHGV�WR�EH�XSGDWHG����

,QWURGXFWLRQ�
7KH�G\QDPLFDOO\�ORDGDEOH�NHUQHO�PRGXOH��'/.0��IHDWXUH�ZDV�LQWURGXFHG�WR�+3�8;�LQ�UHOHDVH��������$W�LWV�
LQWURGXFWLRQ�RQO\�GHYLFH�GULYHU�DQG�SVHXGR�GULYHU�PRGXOHV�ZHUH�VXSSRUWHG��'ULYHUV�FRXOG�EH�ZULWWHQ�LQ�
VXFK�D�ZD\�WKDW�WKH\�ZRXOG�EH�EURXJKW�LQWR�WKH�UXQQLQJ�NHUQHO�RQO\�ZKHQ�QHHGHG��7KLV�´ORDGLQJµ�FRXOG�
EH�GRQH�E\�DQ�DGPLQLVWUDWRU�RU�DXWRPDWLFDOO\��GHSHQGLQJ�RQ�FRQILJXUDWLRQ��:KLOH�LQ�XVH�WKH�GULYHU�
UHPDLQHG�ORDGHG�LQ�WKH�UXQQLQJ�NHUQHO��:KHQ�WKH�GULYHU�ZDV�QR�ORQJHU�QHHGHG�LW�FRXOG�EH�´XQORDGHGµ�RU�
UHPRYHG�IURP�WKH�NHUQHO�IUHHLQJ�YDOXDEOH�PHPRU\�VSDFH��7KLV�DOVR�KDG�WKH�VLGH�HIIHFW�RI�EHLQJ�DEOH�WR�
UHSODFH�FHUWDLQ�PRGXOHV�ZLWKRXW�QHHGLQJ�WR�UHERRW�WKH�PDFKLQH��2QH�FRXOG�VLPSO\�UHSODFH�WKH�REMHFW�
FRGH�RI�WKH�'/.0�DQG�UHORDG�ZLWK�D�QHZHU�YHUVLRQ��
)LOH�V\VWHPV�DUH�H[FHOOHQW�FDQGLGDWHV�IRU�WKLV�WHFKQRORJ\�DV�E\�GHVLJQ��7KH\�DUH��E\�GHVLJQ��YHU\�PRGXODU�
DQG�XVH�D�YLUWXDO�ILOH�V\VWHP��9)6��LQIUDVWUXFWXUH��7KH\�DOVR�LQWHUIDFH�WR�WKH�NHUQHO�WKURXJK�D�VZLWFK�WDEOH��
&RPPDQGV��H�J���PRXQW��XPRXQW��HWF���WKDW�SHUIRUP�RSHUDWLRQV�RQ�WKH�ILOH�V\VWHP�DFFHVV�WKH�ILOH�V\VWHP�
FRGH�XVLQJ�V\VWHP�FDOOV�WKDW�WKHQ�FDOO�IXQFWLRQV�LQ�WKH�ILOH�V\VWHP�VZLWFK�WDEOH��&HUWDLQ�IXQFWLRQV�LQ�WKLV�WDEOH�
FDQ�EH�UHSODFHG�E\�IXQFWLRQV�LQ�WKH�'/.0�LQIUDVWUXFWXUH�WKDW�ZRXOG�IRUFH�PRGXOHV�WR�EH�ORDGHG�ZKHQ�WKH\�
DUH�QHHGHG��)LJXUH���VKRZV�WKH�ILOH�V\VWHP�FRQILJXUDWLRQ�SULRU�WR�ORDGLQJ�WKH�DFWXDO�ILOH�V\VWHP�PRGXOH��
7KH�LQWHUQDO�ILOH�V\VWHP�VZLWFK�WDEOH�FRQWDLQV�D�SRLQWHU�WR�WKH�URXWLQH�LQ�WKH�NHUQHO�WKDW�IRUFHV�WKH�PRGXOH�WR�
EH�ORDGHG�ZKHQ�WKH�XVHU�LQYRNHV�WKH�PRXQW�V\VWHP�FDOO��
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Infrastructure 

Routine to Auto 
Load File System 

�
)LJXUH����)LOH�V\VWHP�VZLWFK�WDEOH�FRQILJXUDWLRQ�EHIRUH�ORDGLQJ�
7KLV�'/.0�URXWLQH�LV�UHVSRQVLEOH�IRU�JHWWLQJ�WKH�PRGXOH�LQWR�WKH�UXQQLQJ�NHUQHO�DQG�FDOOLQJ�WKH�ILOH�V\VWHP�ORDG�URXWLQH�
WR�JHW�WKH�VZLWFK�WDEOH�ILOOHG�ZLWK�SRLQWHUV�WR�WKH�UHDO�ILOH�V\VWHP�FRGH��)LJXUH���VKRZV�WKH�ILOH�VZLWFK�WDEOH�DIWHU�WKH�
ORDG�KDV�FRPSOHWHG��7KH�PRGXOH·V�ORDG�URXWLQH�KDV�LQVWDOOHG�WKH�SURSHU�RSHUDWLRQV�SRLQWHUV�LQ�WKH�ILOH�V\VWHP�VZLWFK�
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WDEOH��7KH�ILOH�V\VWHP�LV�WKHQ�PRXQWHG�DQG�QRUPDO�RSHUDWLRQV�FDQ�WDNH�SODFH��,QWHUQDOO\�D�FRXQW�LV�NHSW�RI�DQ\�
UHIHUHQFHV�WR�WKH�ILOH�V\VWHP�VR�WKDW�LW�FDQQRW�EH�XQORDGHG�XQWLO�WKDW�FRXQW�LV�]HUR��7KLV�LV�DQ�LPSRUWDQW�SRLQW�WR�
UHPHPEHU�ZKHQ�SODQQLQJ�\RXU�ILOH�V\VWHP·V�OD\RXW�EHFDXVH�WKH�PRGXOH�FDQQRW�EH�UHSODFHG�XQWLO�WKH�ILOH�V\VWHP�LV�
XQPRXQWHG��:KHQ�WKH�PRGXOH�LV�XQORDGHG��WKH�PRXQW�URXWLQH�SRLQWHU�LQ�WKH�VZLWFK�WDEOH�LV�DJDLQ�UHSODFHG�ZLWK�WKH�
SRLQWHU�WR�WKH�URXWLQH�WR�DXWR�ORDG�WKH�ILOH�V\VWHP���
�
�
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File System 
Switch Table 

mount 

mount 
system call 

Mount Routine for 
Loadable File 

System 

�
)LJXUH����)LOH�V\VWHP�VZLWFK�WDEOH�DIWHU�ORDG�FRPSOHWH�
0RGXOHV�FDQ�DOVR�EH�GHPDQG�ORDGHG�RU�OLQNHG�VWDWLFDOO\�LQWR�WKH�NHUQHO��´'HPDQG�ORDGLQJµ�PHDQV�WKDW�WKH�PRGXOH�
ZLOO�EH�ORDGHG��XVXDOO\�E\�DQ�DGPLQLVWUDWRU��SULRU�WR�LWV�XVH��,W�FDQ�EH�XQORDGHG�MXVW�DV�DQ�DXWR�ORDGHG�PRGXOH�FDQ�EH��
:KHQ�PRGXOHV�DUH�OLQNHG�VWDWLFDOO\��WKH�NHUQHO�PXVW�DOZD\V�EH�UHEXLOW�DQG�WKH�PDFKLQH�UHERRWHG�WR�FKDQJH�DQ\�ILOH�
V\VWHP�FRGH��
�

&UHDWLQJ�D�)LOH�6\VWHP�/RDGDEOH�0RGXOH�
7R�FUHDWH�D�ILOH�V\VWHP�ORDGDEOH�PRGXOH�VHYHUDO�WKLQJV�QHHG�WR�EH�GRQH��5RXWLQHV�PXVW�EH�DGGHG�WR�WKH�
ILOH�V\VWHP�WR�VXSSRUW�ORDGLQJ�DQG�XQORDGLQJ��&KDQJHV�WR�WKH�NHUQHO�FRQILJXUDWLRQ�PRGXOH�PHWDGDWD�QHHG�
WR�EH�PDGH�WR�HQDEOH�WKH�ORDGDEOH�PRGXOH�IHDWXUH��DQG�ILQDOO\��WKH�PRGXOH�QHHGV�WR�EH�SODFHG�LQ�WKH�
SURSHU�ORFDWLRQ�WR�EH�LQFOXGHG�LQ�WKH�UXQQLQJ�NHUQHO��
)LOH�6\VWHP�&RGH�&KDQJHV��
$GGLQJ�WKH�'/.0�IHDWXUH�UHTXLUHV�WKH�DGGLWLRQ�RI�ORDG�DQG�XQORDG�URXWLQHV�DQG�D�ZUDSSHU�VWUXFWXUH�WR�WKH�
ILOH�V\VWHP�FRGH��)LJXUH���VKRZV�WKH�UHODWLRQVKLS�RI�WKH�ZUDSSHU�VWUXFWXUH�DQG�WKH�GDWD�VWUXFWXUHV�UHTXLUHG�
E\�WKH�'/.0�LQIUDVWUXFWXUH��$V�FDQ�EH�VHHQ��FHUWDLQ�VWUXFWXUHV�DUH�GHILQHG�LQ�WKH�ORDGDEOH�PRGXOH�ZKLOH�
RWKHUV�DUH�GHILQHG�E\�WKH�NHUQHO�DQG�WKH�NHUQHO�FRQILJXUDWLRQ�WRROV��
�
�
�
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load 

unload 
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�
)LJXUH����'/.0�ZUDSSHU�DQG�UHODWHG�NHUQHO�VWUXFWXUHV�
7KH�ZUDSSHU�VWUXFWXUH�VHUYHV�DV�DQ�HQWU\�SRLQW�XVHG�E\�WKH�'/.0�LQIUDVWUXFWXUH�WR�ILQG�WKH�ORDG�DQG�
XQORDG�URXWLQHV�DQG�RWKHU�GDWD�ZLWKLQ�WKH�ILOH�V\VWHP�FRGH��([DPSOH���LOOXVWUDWHV�D�VDPSOH�'/.0�ZUDSSHU�
DQG�LWV�UHTXLUHG�VWUXFWXUHV��
�
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�
�)LOH�V\VWHP�'/.0�ZUDSSHU�
��
�LQFOXGH��V\V�PRGGHIV�K!�����
�5HTXLUHG�KHDGHU�ILOH�
��
�LQFOXGH��V\V�PRGBFRQI�K!���
�5HTXLUHG�KHDGHU�ILOH�
��
�LQFOXGH��V\V�PRGBYIV�K!�����
�5HTXLUHG�KHDGHU�ILOH�
��
�
H[WHUQ�VWUXFW�PRGBFRQIBGDWD�FGIVBFRQIBGDWD���
�'HILQHG�E\�NHUQHO�FRQILJXUDWLRQ�WRROV�
��
�
�
�3URWRW\SHV�
��
VWDWLF�LQW�FGIVBORDG����
VWDWLF�LQW�FGIVBXQORDG����
�
�
��
��5HTXLUHG�VWUXFWXUHV�IRU�'/.0�LQIUDVWUXFWXUH���

��
VWDWLF�VWUXFW�PRGBW\SHBGDWD�FGIVBPRGBW\SHBGDWD� �^�

´&')6�²�/RDGDEOH�&'�ILOH�V\VWHPµ����
�'HVFULSWLYH�FKDUDFWHU�VWULQJ�
��
18//���
�0RGXOH�W\SH�VSHFLILF�SULYDWH�GDWD��NHUQHO�FRQILJ�WRROV�FRQWUROOHG��
��

`��
VWDWLF�VWUXFW�PRGOLQN�FGIVBPRGOLQN>@� �^�

^	PRGBIVBRSV���������������������������
�7\SH�VSHFLILF�PRGXOH�RSHUDWLRQV�
��
�YRLG�
�	FGIVBPRGBW\SHBGDWD`����
�.HUQHO�FRQILJXUDWLRQ�GDWD�
��
^18//��18//`�

`��
�
�
�5HTXLUHG�'/.0�ZUDSSHU�VWUXFWXUH�
��
VWUXFW�PRGZUDSSHU�FGIVBZUDSSHU� �^�

02'5(9���������������
�'/.0�LQIUDVWUXFXUH�UHYLVLRQ�QXPEHU�
��
FGIVBORDG���������������
�0RGXOH�ORDG�URXWLQH�
��
FGIVBXQORDG������������
�0RGXOH�XQORDG�URXWLQH�
��
18//���������������������
�1RW�VXSSRUWHG��0XVW�DOZD\V�EH�18//�
���
	FGIVBFRQIBGDWD����
�&RQILJXUDWLRQ�VSHFLILF�GDWD��NHUQHO�FRQILJ�WRROV�FRQWUROOHG��
��
FGIVBPRGOLQN����������
�7\SH�VSHFLILF�PRGXOH�RSHUDWLRQV�
��

`��
([DPSOH����6DPSOH�'/.0�ZUDSSHU�VWUXFWXUHV�
�7KH�ZUDSSHU�LQFOXGHV�WKH�UHTXLUHG�KHDGHU�ILOHV�DQG�SURWRW\SHV�IRU�'/.0��7KHQ�IROORZV�WKH�
´PRGBW\SHBGDWDµ�DQG�´PRGOLQNµ�GDWD�VWUXFWXUHV�FRQWDLQLQJ�LQIRUPDWLRQ�XVHG�E\�WKH�'/.0�LQIUDVWUXFWXUH��
7KH�LQIRUPDWLRQ�LQ�WKH�´PRGBW\SHBGDWDµ�VWUXFWXUH�VKRXOG�EH�FKDQJHG�WR�UHIOHFW�\RXU�ILOH�V\VWHP��7KH�
´PRGBFRQIBGDWDµ�VWUXFWXUH�LV�GHILQHG�E\�WKH�NHUQHO�FRQILJXUDWLRQ�WRROV�DQG�FRQWDLQV�LQIRUPDWLRQ�XVHG�E\�
WKH�'/.0�LQIUDVWUXFWXUH��7KH�´PRGOLQNµ�GDWD�VWUXFWXUH�FRQWDLQV�D�SRLQWHU�WR�WKH�PRGXOH�W\SH�VSHFLILF�
RSHUDWLRQV�WKDW�DUH�XVHG��E\�WKH�LQIUDVWUXFWXUH��WR�ORDG��XQORDG�DQG�SHUIRUP�RWKHU�RSHUDWLRQV�RQ�WKLV�
PRGXOH�W\SH��7KH�´PRGZUDSSHUµ�GDWD�VWUXFWXUH�SURYLGHV�SRLQWHUV�WR�\RXU�ILOH�V\VWHP�VSHFLILF�ORDG�DQG�
XQORDG�URXWLQHV�DQG�OLQNV�WR�WKH�RWKHU�UHTXLUHG�VWUXFWXUHV�XVHG�E\�'/.0��
$OO�'/.0�PRGXOHV�PXVW�SURYLGH�ORDG�DQG�XQORDG�URXWLQHV��7KHVH�URXWLQHV�DUH�VLPSOH�DQG�SURYLGH�DQ�HQWU\�
SRLQW�IRU�WKH�'/.0�LQIUDVWUXFWXUH�WR�LQLWLDWH�WKH�ILOH�V\VWHP�LQLWLDOL]DWLRQ�URXWLQHV��([DPSOH���LOOXVWUDWHV�D�
VDPSOH�ORDG�DQG�XQORDG�URXWLQH�IRU�DQ�H[LVWLQJ�'/.0�ILOH�V\VWHP�PRGXOH��7KH�ZUDSSHU�DOVR�LQFOXGHV�DQ�
HQWU\�IRU�D�KDOW�URXWLQH��7KLV�URXWLQH�LV�QRW�VXSSRUWHG�DQG�PXVW�DOZD\V�EH�QXOO��
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�
�'/.0�ORDG�DQG�XQORDG�URXWLQHV�
��
�LQFOXGH��V\V�PRGGHIV�K!�������
�5HTXLUHG�KHDGHU�ILOH�
��
�LQFOXGH��V\V�PRGBFRQI�K!�����
�5HTXLUHG�KHDGHU�ILOH�
��
�LQFOXGH��V\V�PRGBYIV�K!�������
�5HTXLUHG�KHDGHU�ILOH�
��
�
VWDWLF�LQW�
FGIVBORDG�YRLG�
W\SHBVSHFLILFBGDWD��
^�
������������
�*HW�PRGXOH�W\SH�VSHFLILF�SULYDWH�GDWD�²�QDPH�DQG�LG
��

IVPRGBVSHFBW��
FGIVBW\SHBVSHFLILFBGDWD� ��IVPRGBVSHFBW�
�W\SHBVSHFLILFBGDWD��
�
��
�,QVWDOO�WKH�FGIV�VSHFLILF�YIV�RSHUDWLRQV�LQ�WKH�ILOH�V\VWHP�VZLWFK�WDEOH�
��
LI�LQVWDOOBYIV�FGIVBW\SHBVSHFLILFBGDWD�!IVQDPH��	FGIVBYIVRSV���

FGIVBW\SHBVSHFLILFBGDWD�!IVBLG��  �����^�
�
�,QVWDOODWLRQ�LQ�YIV�VZLWFK�WDEOH�IDLOHG��IDLO�ORDG��UHWXUQ�QRQ�]HUR�QXPEHU�
��
UHWXUQ��HUUQR�IURP�V\V�HUUQR�K!���

`�
�
�&DOO�WKH�ILOH�V\VWHP�LQLWLDOL]DWLRQ�URXWLQHV�
��
FGIVBLQLW����
�
�
�$OZD\V�UHWXUQ�]HUR�RQ�VXFFHVV�
��
UHWXUQ�����

`�
VWDWLF�LQW�
FGIVBXQORDG�YRLG�
W\SHBVSHFLILFBGDWD��
^�
�����������
�*HW�PRGXOH�W\SH�VSHFLILF�SULYDWH�GDWD�²�QDPH�DQG�LG
��

IVPRGBVSHFBW��
FGIVBW\SHBVSHFLILFBGDWD� ��IVPRGBVSHFBW�
�W\SHBVSHFLILFBGDWD��
�
�
�)UHH�DQ\�DOORFDWHG�UHVRXUFHV�DQG�XQUHJLVWHU�WXQDEOHV�KHUH
��
�
�
��
��
�5HPRYH�WKH�FGIV�VSHFLILF�RSHUDWLRQV�DQG�UHVWRUH�WKH�DXWR�ORDG�URXWLQH�WR�WKH��
��
�ILOH�V\VWHP�VZLWFK�WDEOH��
��
��
LI�XQLQVWDOOBYIV�FGIVBW\SHBVSHFLILFBGDWD�!IVQDPH��  �����^�

�
�8QLQVWDOO�IDLOHG��IDLO�XQORDG��UHWXUQ�QRQ�]HUR�QXPEHU�
��
UHWXUQ��HUUQR�IURP�V\V�HUUQR�K!���

`�
�
�
�$OZD\V�UHWXUQ�]HUR�RQ�VXFFHVV�
��
UHWXUQ�����

`�
([DPSOH����6DPSOH�ILOH�V\VWHP�'/.0�ORDG�DQG�XQORDG�URXWLQHV�
,Q�ERWK�URXWLQHV�WKH�'/.0�LQIUDVWUXFWXUH�SDVVHV�ILOH�V\VWHP�VSHFLILF�GDWD�FRQVLVWLQJ�RI�WKH�ILOH�V\VWHP�QDPH�DQG�WKH�ILOH�
V\VWHP�LGHQWLILFDWLRQ�QXPEHU��'HWDLOV�RQ�WKLV�GDWD�DUH�SURYLGHG�EHORZ�LQ�WKH�GLVFXVVLRQ�RI�WKH�PRGXOH�PHWDGDWD�ILOH��,Q�
WKH�ORDG�URXWLQH�WKH�FDOO�WR�´LQVWDOOBYIVµ�SRSXODWHV�WKH�ILOH�V\VWHP�VZLWFK�WDEOH�ZLWK�WKH�HQWULHV�UHTXLUHG�E\�WKH�ILOH�
V\VWHP��LQ�WKLV�FDVH�FGIV��,I�WKLV�URXWLQH�IDLOV��WKH�ORDG�VKRXOG�EH�IDLOHG��2QFH�WKH�ILOH�V\VWHP�RSHUDWLRQV�KDYH�EHHQ�
LQVWDOOHG��WKH�PRGXOH�FDQ�EH�LQLWLDOL]HG�E\�FDOOLQJ�WKH�ILOH�V\VWHP�LQLWLDOL]DWLRQ�URXWLQHV���
�
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:KHQ�WKH�XQORDG�URXWLQH�LV�FDOOHG��DQ\�DOORFDWHG�UHVRXUFHV��L�H���PHPRU\��ORFNV��HWF���VKRXOG�EH�GH�DOORFDWHG��7KH�
URXWLQH�´XQLQVWDOOBYIVµ�LV�WKHQ�FDOOHG�WR�UHPRYH�WKH�ILOH�V\VWHP�RSHUDWLRQV�DQG�UHVWRUH�WKH�DXWR�ORDG�URXWLQH�LQ�WKH�ILOH�
V\VWHP�VZLWFK�WDEOH��
�
5HPHPEHU��\RX�DUH�DOZD\V�UHTXLUHG�WR�LQFOXGH�\RXU�ILOH�V\VWHP�LQVWDOO�URXWLQH��7KLV�URXWLQH�LV�XVHG�WR�LQVWDOO�WKH�ILOH�
V\VWHP�LI�LW�LV�VWDWLFDOO\�OLQNHG�LQWR�WKH�NHUQHO��7KLV�VKRXOG�DOUHDG\�H[LVW�LQ�\RXU�ILOH�V\VWHP��
�
)LOH�6\VWHP�0RGXOH�0HWDGDWD�
�
:LWK�+3�8;�UHOHDVH���L�Y���QHZ�NHUQHO�FRQILJXUDWLRQ�WRROV�DQG�SURFHGXUHV�ZHUH�LQWURGXFHG��2QH�RI�WKHVH�FKDQJHV�
ZDV�WKH�LQFOXVLRQ�RI�D�PHWDGDWD�ILOH�IRU�HDFK�NHUQHO�FRPSRQHQW��ZKLFK�GHVFULEHV�WKDW�FRPSRQHQW·V�FKDUDFWHULVWLFV��
([DPSOH���VKRZV�D�VDPSOH�PHWDGDWD�ILOH�IRU�D�ORDGDEOH�ILOH�V\VWHP��
��
�
�&')6�PRGXOH�PHWDGDWD�ILOH�
��
PRGXOH�FGIV�^�

YHUVLRQ�������������������������������
�0RGXOH�YHUVLRQ�QXPEHU�
��
GHVF�´&'�)LOH�6\VWHPµ������������
�0RGXOH�GHVFULSWLRQ�
��
W\SH�ILOHV\V����������������������������
�0RGXOH�W\SH�
��
VWDWHV�DXWR�ORDGHG�VWDWLF���������
�/RDG�VWDWHV�PRGXOH�VXSSRUWV�
��
ORDGWLPHV�UXQ������������������������
�:KHQ�FDQ�PRGXOH�EH�ORDGHG�
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([DPSOH����6DPSOH�ILOH�V\VWHP�PRGXOH�PHWDGDWD�ILOH�
$V�\RX�FDQ�VHH��LQ�WKLV�H[DPSOH�WKH�PHWDGDWD�ILOH�LV�ZULWWHQ�LQ�D�V\QWD[�VLPLODU�WR�¶&·��7KH�´YHUVLRQµ�ILHOG�LQGLFDWHV�WKH�
YHUVLRQ�RI�WKH�ORDGDEOH�PRGXOH��+3�8;�����L�Y���VXSSRUWV�IXOO�PRGXOH�YHUVLRQLQJ��1HZ�PRGXOHV�W\SLFDOO\�VWDUW�ZLWK�D�
YHUVLRQ�QXPEHU�RI�¶�����·���7KH�´GHVFµ�ILHOG�VKRXOG�LQFOXGH�D�GHVFULSWLYH�WLWOH�IRU�WKH�ILOH�V\VWHP��7KH�´W\SHµ�ILHOG�
VSHFLILHV�WKH�PRGXOH�W\SH�DV�D�ILOH�V\VWHP�W\SH��7KH�´VWDWHVµ�ILHOG�LQGLFDWHV�ZKDW�VWDWHV�WKH�PRGXOH�LV�FDSDEOH�RI�
VXSSRUWLQJ��,Q�WKH�H[DPSOH��WKH�PRGXOH�LV�FDSDEOH�RI�EHLQJ�DXWR�ORDGHG��GHPDQG�ORDGHG��DQG�FDQ�EH�OLQNHG�VWDWLFDOO\�
LQWR�WKH�NHUQHO��7KH�ILUVW�HQWU\�LV�WKH�GHIDXOW�FDSDELOLW\��7KH�´ORDGWLPHVµ�ILHOG�VSHFLILHV�ZKHQ�LQ�WKH�ERRW�SURFHVV�WKH�
PRGXOH�FDQ�EH�ORDGHG��$�YDOXH�RI�¶UXQ·�LQGLFDWHV�WKH�PRGXOH�FDQ�EH�ORDGHG�DW�XVHU�VSDFH�ERRW��JHQHUDOO\�ZKHQ�WKH�
¶UF·�VFULSWV�DUH�UXQ��RU�DQ\WLPH�DIWHU�WKDW��,I�\RXU�ILOH�V\VWHP�FDQ�EH�XQORDGHG��WKH�´XQORDGDEOHµ�NH\ZRUG�VKRXOG�
DSSHDU��7KH�´LQLWIXQFµ�ILHOG�VSHFLILHV�ZKHQ�DQG�KRZ�WKH�ILOH�V\VWHP�VKRXOG�EH�LQLWLDOL]HG�ZKHQ�LW�LV�VWDWLFDOO\�OLQNHG�LQWR�
WKH�NHUQHO��
�
7KHUH�DUH�RWKHU�ILHOGV�DQG�NH\ZRUGV�WKDW�FDQ�EH�XVHG�LQ�WKH�PHWDGDWD�ILOH��)LOH�V\VWHP�WXQDEOHV�ZRXOG�DSSHDU�KHUH�
DQG�VRPH�ILOH�V\VWHPV�PD\�KDYH�FDSDELOLWLHV��QRW�VKRZQ�LQ�WKH�H[DPSOH��WKDW�ZRXOG�UHTXLUH�GLIIHUHQW�NH\ZRUGV��
&RQVXOW�WKH�GHYHORSHU�GRFXPHQWDWLRQ�IRU�IXUWKHU�GHWDLOV��
�

&RQILJXULQJ�D�)LOH�6\VWHP�/RDGDEOH�0RGXOH�
2QFH�WKH�ORDGDEOH�ILOH�V\VWHP�KDV�EHHQ�EXLOW��LW�PXVW�EH�FRQILJXUHG�RQ�D�UXQQLQJ�V\VWHP���
%RRWDEOH�NHUQHOV�DQG�WKHLU�DVVRFLDWHG�GDWD�DQG�PRGXOHV�UHVLGH�LQ�¶�VWDQG·�RQ�D�UXQQLQJ�V\VWHP��7KH\�DUH�
VWRUHG�LQ�GLUHFWRULHV�FRUUHVSRQGLQJ�WR�WKHLU�FRQILJXUDWLRQ·V�QDPHV��7KLV�DOORZV�GLIIHUHQW�NHUQHO�
FRQILJXUDWLRQV�WR�EH�VWRUHG�LQ�¶�VWDQG·�XQGHU�GLIIHUHQW�QDPHV��7KH�NHUQHOV�ORDGDEOH�PRGXOHV�DUH�VWRUHG�
ZLWKLQ�WKHVH�FRQILJXUDWLRQ�GLUHFWRULHV��
$OO�QHZ�ORDGDEOH�PRGXOHV�PXVW�EH�GHOLYHUHG�WR�¶�XVU�FRQI�PRG·�RQ�WKH�UXQQLQJ�V\VWHP��7KH�QDPH�XVHG�
IRU�\RXU�PRGXOH�PXVW�FRUUHVSRQG�WR�WKH�SUHIL[�XVHG�LQ�\RXU�ZUDSSHU�GDWD�VWUXFWXUH��H�J���¶FGIV·�ZDV�WKH�
SUHIL[�XVHG�LQ�WKH�PRGXOH�ZUDSSHU�GDWD�VWUXFWXUHV�DQG�WKH�ORDG�DQG�XQORDG�URXWLQHV�LQ�RXU�H[DPSOH��2XU�
PRGXOH�QDPH�ZRXOG�WKHQ�EH�¶FGIV·�DQG�GHOLYHUHG�WR�WKLV�GLUHFWRU\���7KH�NHUQHO�FRQILJXUDWLRQ�WRROV�ORRN�LQ�
WKLV�ORFDWLRQ�ZKHQ�FRQILJXULQJ�ORDGDEOH�PRGXOHV��2QFH�WKH�QHZ�PRGXOH�LV�SODFHG�KHUH�WKH�IROORZLQJ�
VHTXHQFH�RI�VWHSV�ZLOO�JHW�WKH�PRGXOH�FRQILJXUHG�LQ�WKH�UXQQLQJ�NHUQHO��RU�DQRWKHU�FRQILJXUDWLRQ�LI�
GHVLUHG���&GIV�LV�XVHG�KHUH�DV�DQ�H[DPSOH��
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��� 8QPRXQW�WKH�ILOH�V\VWHP��
��� 5XQ��NFPRGXOH�²F��FRQILJXUDWLRQ!��V�FGIV XQXVHG�
��� 5XQ��NFPRGXOH�²F��FRQILJXUDWLRQ!��V�FGIV DXWR�

7KH�QHZ�PRGXOH�LV�QRZ�DYDLODEOH�LQ�\RXU�FRQILJXUDWLRQ��,I�WKH�FRQILJXUDWLRQ�VSHFLILHG�LV�WKH�FXUUHQW�ERRWHG�
FRQILJXUDWLRQ��RU�LI�WKH�FRQILJXUDWLRQ�VSHFLILFDWLRQ�LV�OHIW�RXW��WKH�PRGXOH�LV�DYDLODEOH�IRU�LPPHGLDWH�XVH��
6WHS���UHPRYHV�WKH�PRGXOH�¶FGIV·�IURP�WKH�FRQILJXUDWLRQ��7KLV�HIIHFWLYHO\�PHDQV�WKHUH�LV�QR�FGIV�LQ�WKH�
FRQILJXUDWLRQ��6WHS���FRSLHV�WKH�QHZ�FGIV�PRGXOH�IURP�¶�XVU�FRQI�PRG·�DQG�SODFHV�LW�LQ�WKH�VSHFLILHG�
FRQILJXUDWLRQ�GLUHFWRU\��,W�DOVR�SRSXODWHV�WKH�ILOH�V\VWHP�VZLWFK�WDEOH�ZLWK�D�SRLQWHU�WR�WKH�PRGXOH�DXWR�ORDG�
URXWLQH��,I�ZH�ZDQWHG�WR�ORDG�WKH�PRGXOH�LPPHGLDWHO\�ZH�FRXOG�XVH�WKH�¶ORDGHG·�NH\ZRUG�UDWKHU�WKDQ�
¶DXWR·��:H�FDQ�DOVR�VSHFLI\�WKDW�WKH�PRGXOH�EH�OLQNHG�VWDWLFDOO\�LQWR�WKH�NHUQHO�E\�XVLQJ�WKH�¶VWDWLF·�
NH\ZRUG��7KLV�UHTXLUHV�D�UHEXLOG�DQG�UHERRW�RI�WKH�NHUQHO��
�

3ODQQLQJ�)LOH�6\VWHP�/D\RXW�RQ�0DFKLQHV�ZLWK�/RDGDEOH�)LOH�6\VWHP�0RGXOHV�
$OWKRXJK�ORDGDEOH�ILOH�V\VWHP�PRGXOHV�SURYLGH�D�JUHDW�GHJUHH�RI�IOH[LELOLW\��WKHUH�DUH�VRPH�SRLQWV�WKDW�
QHHG�WR�EH�FRQVLGHUHG�ZKHQ�FRQILJXULQJ�WKH�ILOH�V\VWHP�OD\RXW�RQ�V\VWHPV��

o )LOH�V\VWHP�PRGXOHV�FDQQRW�EH�UHSODFHG�ZLWKRXW�UHERRWLQJ�XQOHVV�WKH\�FDQ�EH�XQPRXQWHG��
7KLV�PHDQV�WKDW�LI�\RXU�¶�URRW·�RU�¶�VWDQG·�ILOH�V\VWHP�W\SH�LV�WKH�VDPH�W\SH�DV�WKH�PRGXOH�\RX�
DUH�UHSODFLQJ��\RX�FDQQRW�GR�WKLV�ZLWKRXW�UHERRWLQJ�WKH�PDFKLQH��

o 0RGXOH�GHSHQGHQFLHV�FDQ�KDYH�DQ�HIIHFW�RQ�ZKHWKHU�D�UHERRW�LV�QHHGHG��)RU�H[DPSOH��LI�
DQRWKHU�ORDGDEOH�PRGXOH�WKDW�FDQQRW�EH�XQORDGHG�KDV�D�GHSHQGHQF\�RQ�\RXU�PRGXOH��\RXUV�
FDQQRW�EH�UHSODFHG�ZLWKRXW�UHERRWLQJ�WKH�PDFKLQH��

:KHQ�SODQQLQJ�WKH�ILOH�V\VWHP�OD\RXW�RQ�D�PDFKLQH��FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�KDYLQJ�WKH�¶�URRW·�
DQG�¶�VWDQG·�ILOH�V\VWHP�D�GLIIHUHQW�W\SH�WKDQ�WKH�ILOH�V\VWHP�XVHG�WR�VWRUH�WKH�ZRUNLQJ�VHW�RI�GDWD��)RU�
H[DPSOH��WKLV�LV�HDV\�WR�DFFRPSOLVK�RQ�V\VWHPV�WKDW�KDYH�D�VSHFLDOL]HG�ILOH�V\VWHP�IRU�D�GDWDEDVH�
DSSOLFDWLRQ��7KH�¶�URRW·�DQG�¶�VWDQG·�ZRXOG�EH�GLIIHUHQW�WKDQ�WKH�GDWD�ILOH�V\VWHP��7KH�GDWD�ILOH�V\VWHP�
PRGXOH�FRXOG�EH�UHSODFHG�ZLWKRXW�UHERRWLQJ�WKH�PDFKLQH��,W�ZRXOG�EH�XQPRXQWHG��LWV�PRGXOH�PDUNHG�
¶XQXVHG·�DQG�WKH�QHZ�PRGXOH�FRSLHG�WR�WKH�V\VWHP�DQG�FRQILJXUHG�LQWR�WKH�UXQQLQJ�NHUQHO�FRQILJXUDWLRQ��
7KH�ILOH�V\VWHP�WKHQ�RQO\�QHHGV�WR�EH�UH�PRXQWHG���
7KLV�LV�DOVR�XVHIXO�ZKHQ�GHEXJJLQJ�D�QHZ�ILOH�V\VWHP��2QH�FRXOG�FRQILJXUH�WKH�V\VWHP�VR�WKDW�WKH�ILOH�
V\VWHP�XQGHU�WHVW�LV�QRW�¶�URRW·�RU�¶�VWDQG·��7KLV�ZRXOG�VLJQLILFDQWO\�UHGXFH�GHEXJ�WLPH�DV�\RX�FDQ�UHSODFH�
WKH�PRGXOH�ZLWK�D�QHZ�PRGXOH�ZLWKRXW�UHERRWLQJ�WKH�PDFKLQH��$OO�VWDQGDUG�GHEXJJLQJ�WRROV��H�J���NZGE��
HWF���ZRUN�ZLWK�ORDGDEOH�ILOH�V\VWHP�PRGXOHV�DQG�FDQ�EH�XVHG�IRU�WURXEOHVKRRWLQJ�\RXU�FRGH��
,WDQLXP��EDVHG�V\VWHPV�VXSSRUW�HDUO\�ERRW�ORDGLQJ�RI�G\QDPLFDOO\�ORDGDEOH�NHUQHO�PRGXOHV��7KLV�DOORZV�
ILOH�V\VWHP�PRGXOHV�WR�EH�ORDGHG�GXULQJ�V\VWHP�LQLWLDOL]DWLRQ��)LOH�V\VWHP�W\SHV�WKDW�DUH�XVHG�IRU�¶�URRW·�
DQG�¶�VWDQG·�FDQ�EH�PDGH�ORDGDEOH��+RZHYHU��UHSODFHPHQW�RI�WKHVH�PRGXOHV�VWLOO�UHTXLUHV�D�V\VWHP�
UHERRW��EXW�QRW�D�NHUQHO�UHEXLOG����

6XPPDU\�
:H�KDYH�VKRZQ�WKDW�ZLWK�PLQRU�FRGH�FKDQJHV�DQG�WKH�QHZ�NHUQHO�FRQILJXUDWLRQ�WRROV�LW�LV�PXFK�HDVLHU�WR�
FRQILJXUH�ORDGDEOH�ILOH�V\VWHP�PRGXOHV�LQWR�WKH�NHUQHO��:LWK�VRPH�SODQQLQJ�RI�WKH�ILOH�V\VWHP�OD\RXW��LW�LV�
SRVVLEOH�WR�DYRLG�D�WLPH�FRQVXPLQJ�UHERRW�ZKHQ�XSGDWLQJ�ILOH�V\VWHP�FRGH���

)RU�PRUH�LQIRUPDWLRQ�
KWWS���ZZZ�KS�FRP�SURGXFWV��XQL[�RSHUDWLQJ�LQIROLEUDU\�ZKLWHSDSHUV�
.HUQHO�&RQILJXUDWLRQ�FKDSWHU�RI�WKH�'ULYHU�'HYHROSPHQW�*XLGH��+3�8;���L�Y��



��
�

+3�8;���L�UHOHDVH�QDPHV�DQG�UHOHDVH�LGHQWLILHUV�
:LWK�+3�8;���L��+3�GHOLYHUV�D�KLJKO\�DYDLODEOH��VHFXUH��DQG�PDQDJHDEOH�RSHUDWLQJ�V\VWHP�WKDW�PHHWV�WKH�
GHPDQGV�RI�HQG�WR�HQG�,QWHUQHW�FULWLFDO�FRPSXWLQJ��+3�8;���L�VXSSRUWV�HQWHUSULVH��PLVVLRQ�FULWLFDO��DQG�WHFKQLFDO�
FRPSXWLQJ�HQYLURQPHQWV��+3�8;���L�LV�DYDLODEOH�RQ�ERWK�3$�5,6&�V\VWHPV�DQG�,WDQLXP�EDVHG�V\VWHPV��
(DFK�+3�8;���L�UHOHDVH�KDV�DQ�DVVRFLDWHG�UHOHDVH�QDPH�DQG�UHOHDVH�LGHQWLILHU��7KH�XQDPH�����FRPPDQG�ZLWK�WKH�
�U�RSWLRQ�UHWXUQV�WKH�UHOHDVH�LGHQWLILHU��7KH�IROORZLQJ�WDEOH�VKRZV�WKH�UHOHDVHV�DYDLODEOH�IRU�+3�8;���L��
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