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&RXUVH�'HYHORSPHQW�7HDP
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&RXUVH�&RRUGLQDWRU %DVKLU�02+$00('��3K�'��
'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH
)87�0LQQD��1LJHULD�

,QVWUXFWLRQDO�'HVLJQHUV 2OXZROH�&DOHE�)$/2'(��3K�'��
%XVKUDK�7HPLWRSH�2-2<(��0UV��
&HQWUH�IRU�2SHQ�'LVWDQFH�	�H�/HDUQLQJ�
)87�0LQQD��1LJHULD

2'/�([SHUWV $PRVD� ,VLDND� *$0%$5,� �3K�'��
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/DQJXDJH�(GLWRUV &KLQHQ\H�3ULVFLOOD�8=2&+8.:8��0UV��
0XEDUDN�-DPLX�$/$%('(

&HQWUH�'LUHFWRU $ELRGXQ�0XVD�$,%,18��3K�'��
&HQWUH�IRU�2SHQ�'LVWDQFH�	�H�/HDUQLQJ
)87�0LQQD��1LJHULD�
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&37�����6WXG\�*XLGH

,QWURGXFWLRQ

&37�����+DUGZDUH�6\VWHP�DQG�0DLQWHQDQFH�LV�D���FUHGLW�XQLW�FRXUVH�IRU�VWXGHQWV�
VWXG\LQJ�WRZDUGV�DFTXLULQJ�D�%DFKHORU�RI�6FLHQFH�LQ�DQ\�ILHOG��7KH�FRXUVH�LV�GLYLGHG�
LQWR���PRGXOHV�DQG���VWXG\�XQLWV��,W�ZLOO�ILUVW�WDNH�D�EULHI�UHYLHZ�RI�FRPSXWHU�V\VWHPV�
SDUWV�DQG�WKHLU�YDULRXV�IXQFWLRQV���1H[W��WKH�PDLQWHQDQFH�WHFKQLTXHV�DSSURDFKHV�DQG�
WRROV��GLDJQRVWLFV�WHFKQLTXHV��V\VWHP�DVVHPEO\�DQG�LQVWDOODWLRQV�DUH�FDUHIXOO\�WUHDWHG��
7KHUHDIWHU��WKH�GLIIHUHQW�PHWKRGV�RI�WURXEOHVKRRWLQJ�DQG�UHSDLU�RI�FRPSXWHU�V\VWHPV�
DQG� DFFHVVRULHV�� ZKLFK� ZLOO� HQDEOH� WKH� UHDGHU�� KDYH� SURSHU� XQGHUVWDQGLQJ� RI�
&RPSXWHU�KDUGZDUH�DQG�V\VWHP�PDLQWHQDQFH��DUH�WUHDWHG�LQ�GHWDLO�

7KH�FRXUVH�JXLGH�WKHUHIRUH�JLYHV�\RX�DQ�RYHUYLHZ RI�ZKDW�&37�����LV�DOO�DERXW��WKH�
WH[WERRNV�DQG�RWKHU PDWHULDOV�WR�EH�UHIHUHQFHG��ZKDW�\RX�H[SHFW�WR�NQRZ�LQ�HDFK�XQLW��
DQG�KRZ�WR�ZRUN�WKURXJK�WKH�FRXUVH�PDWHULDO�

5HFRPPHQGHG�6WXG\�7LPH

7KLV�FRXUVH�LV�D���FUHGLW�XQLW�FRXUVH�KDYLQJ���VWXG\�XQLWV��<RX�DUH WKHUHIRUH�HQMRLQHG�
WR�VSHQG�DW�OHDVW���KRXUV�LQ�VWXG\LQJ�WKH�FRQWHQW�RI�HDFK�VWXG\�XQLW�

:KDW�<RX�$UH�$ERXW�WR /HDUQ�LQ 7KLV�&RXUVH

7KH�RYHUDOO�DLP�RI�WKLV�FRXUVH��&37�����LV�WR�LQWURGXFH�\RX�WR�FRPSXWHU�KDUGZDUH�DQG�
LWV�SDUWV��WKHLU�IXQFWLRQV�DQG�KRZ�WR�GHWHFW�SUREOHPV��$W�WKH�HQG�RI�WKLV�FRXUVH�\RX�ZLOO�

L� .QRZ�WKH�EDVLFV�RI�FRPSXWHU�KDUGZDUH�DQG�LWV�SDUWV

LL� .QRZ�WKH�IXQFWLRQV�RI�YDULRXV�SDUWV�RI�WKH�FRPSXWHU�KDUGZDUH

LLL� .QRZ�EDVLF�PDLQWHQDQFH�WHFKQLTXHV

LY� %H�DEOH�WR�GHWHFW�IDXOWV�LQ�FRPSXWHU�KDUGZDUH

Y� .QRZ�WKH�PDMRU�UROHV�RI�FRPSXWHU�KDUGZDUH�LQ�FRPSXWHU�VFLHQFH

&RXUVH�$LPV

+DUGZDUH� V\VWHP� DQG� PDLQWHQDQFH� LV� GHVLJQHG� IRU� SHRSOH� ZKR� ZDQW� D� WKRURXJK�
XQGHUVWDQGLQJ�RI�3&�KDUGZDUH�DQG�KRZ� WKHLU�3&�V\VWHPV�ZRUN��(DFK�VHFWLRQ� IXOO\�
H[SODLQV�FRPPRQ�DQG�QRW�VR�FRPPRQ�SUREOHPV��ZKDW�FDXVHV�WKH�SUREOHPV��DQG�KRZ�
WR�KDQGOH�SUREOHPV�ZKHQ�WKH\�DULVH�

&RXUVH�2EMHFWLYHV

,W� LV� LPSRUWDQW� WR�QRWH� WKDW�HDFK�XQLW�KDV�VSHFLILF�REMHFWLYHV��6WXGHQWV�VKRXOG�VWXG\�
WKHP�FDUHIXOO\�EHIRUH�SURFHHGLQJ�WR�VXEVHTXHQW�XQLWV��7KHUHIRUH��LW�PD\�EH�XVHIXO�WR�
UHIHU�WR�WKHVH�REMHFWLYHV�LQ�WKH�FRXUVH�RI�\RXU�VWXG\�RI�WKH�XQLW�WR�DVVHVV�\RXU�SURJUHVV��



LY

<RX�VKRXOG�DOZD\V�ORRN�DW�WKH�XQLW�REMHFWLYHV�DIWHU�FRPSOHWLQJ�D�XQLW��,Q�WKLV�ZD\��\RX�
FDQ�EH�VXUH�WKDW�\RX�KDYH�GRQH�ZKDW�LV�UHTXLUHG�RI�\RX�E\�WKH�HQG�RI�WKH�XQLW�

+RZHYHU��EHORZ�DUH�RYHUDOO�REMHFWLYHV�RI�WKLV�FRXUVH��2Q�FRPSOHWLQJ�WKLV�FRXUVH��\RX�
VKRXOG�EH�DEOH�WR�

�L�� *HW�D�VLPSOH�LGHD�RI�KRZ�D�FRPSXWHU�V\VWHP�ZRUNV
�LL�� 'HILQH�WKH�KDUGZDUH
�LLL�� *LYH�D�EULHI�H[SODQDWLRQ�RI�EDVLF�KDUGZDUH�FRPSRQHQWV�
�LY�� .QRZ�\RXU�LQSXW�DQG�RXWSXW�GHYLFHV�DQG�KRZ�WKH\�GLIIHU
�Y�� 8QGHUVWDQG�WKH�YDULRXV�W\SHV�RI�VRIWZDUH
�YL�� .QRZ�DQ�RYHUEXLOG�D�FRPSXWHU�V\VWHP
�YLL�� ,GHQWLI\�WKH�PDMRU�FRPSRQHQWV�QHHGHG�WR�EXLOG�WKH�FRPSXWHU�V\VWHP
�YLLL�� ([SORUH�KRZ� WR�FKRRVH�EHWZHHQ� WKH�GLIIHUHQW�PDNHV�DQG�PRGHOV�RI�GLIIHUHQW�

KDUGZDUH�FRPSRQHQWV�
�L[�� ,QVWDOO�VRIWZDUH�DQG�WHVW�WKH�FRPSOHWHG�V\VWHP
�[�� .QRZ�WKH�SXUSRVH�RI�VRIWZDUH�XSGDWHV
�[L�� .QRZ�WKH�SURFHVV�QHHGHG�WR�SHUIRUP�XSGDWHV

:RUNLQJ�7KURXJK�7KLV�&RXUVH

7R�FRPSOHWH�WKLV�FRXUVH��\RX�DUH�UHTXLUHG�WR�VWXG\�DOO�WKH�XQLWV��WKH�UHFRPPHQGHG�WH[W�
ERRNV�� DQG� RWKHU� UHOHYDQW� PDWHULDOV�� (DFK� XQLW� FRQWDLQV� VRPH� VHOI�DVVHVVPHQW�
H[HUFLVHV�DQG�WXWRU�DVVLJQPHQWV��DQG�DW�VRPH�SRLQW�LQ�WKHVH�FRXUVHV��\RX�UHTXLUHG�WR�
VXEPLW� WKH� WXWRU�PDUNHG�DVVLJQPHQWV��7KHUH� LV�DOVR� ILQDO�H[DPLQDWLRQ�DW� WKH�HQG�RI�
WKHVH�FRXUVHV��6WDWHG�EHORZ�DUH�WKH�FRPSRQHQW�RI�WKHVH�FRXUVHV�DQG�ZKDW�\RX�KDYH�
WR�GR�

&RXUVH�0DWHULDOV

7KH�PDMRU�FRPSRQHQWV�RI�WKH�FRXUVH�DUH�

���&RXUVH�*XLGH

���6WXG\�8QLWV

���7H[W�%RRNV

���$VVLJQPHQW�)LOH

���3UHVHQWDWLRQ�6FKHGXOH

6WXG\�8QLWV

7KHUH�DUH���VWXG\�XQLWV�DQG���0RGXOHV�LQ�WKLV�FRXUVH��7KH\�DUH�

02'8/(����,1752'8&7,21�72�&20387(5�6<67(0

81,7����&RPSXWH�6\VWHP�3DUWV�

02'8/(����6<67(0�$66(0%/<�$1'�,167$//$7,216

81,7����&RPSXWHU ,QVWDOODWLRQ�DQG�&RQILJXUDWLRQ
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02'8/(����0$,17(1$1&(�7(&+1,48(6�

81,7����&RPSXWHU�0DLQWHQDQFH

81,7����7URXEOHVKRRWLQJ�DQG�5HSDLU�RI�&RPSXWHU�6\VWHPV

5HFRPPHQGHG�7H[WV

7KH�IROORZLQJ�WH[WV�DQG�,QWHUQHW�UHVRXUFH�OLQNV�ZLOO�EH�RI�HQRUPRXV�EHQHILW�WR�\RX�LQ�
OHDUQLQJ�WKLV�FRXUVH�

�� KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�&RPSXWHUBKDUGZDUH
�� KWWS���ZZZ�FRPSXWHUKRSH�FRP�LVVXHV�FK�������KWPZDUH
�� KWWS���ZZZ�WHFKQRORJ\VWXGHQW�FRP�FRPSV�FRPS���KWP
�� KWWS���HQ�ZLNLSHGLD�RUJ�Z�LQGH[�SKS"WLWOH &RPSXWHUBSRUWB�KDUGZDUH�	ROGLG ����

�����
�� KWWS���HFRPSXWHUQRWHV�FRP�IXQGDPHQWDO�LQSXW�RXWSXW�DQG�PHPRU\�ZKDW�DUH�WKH�

GLIIHUHQW�W\SHV�RI�UDP�H[SODLQ�LQ�GHWDLO
�� KWWS���ZZZ�GHVNWRSFODVV�FRP�HGXFDWLRQ�FRPSXWHU�LW�ZKDW�LV�VRIWZDUH�GHVFULEH�

GLIIHUHQW�FDWHJRULHV�W\SHV�RI�VRIWZDUH�KWPO
�� KWWS���IRUIUHHHGXFDWLRQ�EORJVSRW�FRP���������ZKDW�DUH�GLIIHUHQW�W\SHV�RI�

LQSXW�KWPO

$VVLJQPHQW�)LOH

7KH�DVVLJQPHQW�ILOH�ZLOO�EH�JLYHQ�WR�\RX�LQ�GXH�FRXUVH��,Q�WKLV�ILOH��\RX�ZLOO�ILQG�DOO�WKH�
GHWDLOV�RI�WKH�ZRUN�\RX�PXVW�VXEPLW�WR�\RXU�WXWRU�IRU�PDUNLQJ��7KH�PDUNV�\RX�REWDLQ�
IRU� WKHVH�DVVLJQPHQWV�ZLOO� FRXQW� WRZDUGV� WKH� ILQDO�PDUN� IRU� WKH�FRXUVH��$OWRJHWKHU��
WKHUH�DUH�WXWRU�PDUNHG�DVVLJQPHQWV�IRU�WKLV�FRXUVH�

3UHVHQWDWLRQ�6FKHGXOH

7KH�SUHVHQWDWLRQ�VFKHGXOH�LQFOXGHG�LQ�WKLV�FRXUVH�JXLGH�SURYLGHV�\RX�ZLWK�LPSRUWDQW�
GDWHV� IRU� FRPSOHWLRQ� RI� HDFK� WXWRU� PDUNHG� DVVLJQPHQW�� <RX� VKRXOG� WKHUHIRUH�
HQGHDYRXU�WR�PHHW�WKH�GHDGOLQHV�

$VVHVVPHQW

7KHUH�DUH�WZR�DVSHFWV�WR�WKH�DVVHVVPHQW�RI�WKLV�FRXUVH��)LUVW��WKHUH�DUH�WXWRU�PDUNHG�
DVVLJQPHQWV��DQG�VHFRQG�� WKH�ZULWWHQ�H[DPLQDWLRQ��7KHUHIRUH��\RX�DUH�H[SHFWHG� WR�
WDNH�QRWH�RI�WKH�IDFWV�� LQIRUPDWLRQ�DQG�SUREOHP�VROYLQJ�JDWKHUHG�GXULQJ�WKH�FRXUVH��
7KH�WXWRU�PDUNHG�DVVLJQPHQWV�PXVW�EH�VXEPLWWHG�WR�\RXU�WXWRU�IRU�IRUPDO�DVVHVVPHQW��
LQ�DFFRUGDQFH�WR�WKH�GHDGOLQH�JLYHQ��7KH�ZRUN�VXEPLWWHG�ZLOO�FRXQW�IRU�����RI�\RXU�
WRWDO�FRXUVH�PDUN�

$W� WKH� HQG� RI� WKH� FRXUVH�� \RX�ZLOO� QHHG� WR� VLW� IRU� D� ILQDO� ZULWWHQ� H[DPLQDWLRQ�� 7KLV�
H[DPLQDWLRQ�ZLOO�DFFRXQW�IRU�����RI�\RXU�WRWDO�VFRUH���<RX�ZLOO�EH�UHTXLUHG�WR�VXEPLW�
VRPH�DVVLJQPHQWV�E\�XSORDGLQJ WKHP�WR�&37�����SDJH�RQ�WKH�X�OHDUQ�SRUWDO�



YL

7XWRU�0DUNHG�$VVLJQPHQW��70$�

7KHUH�DUH�70$V� LQ� WKLV�FRXUVH��<RX�QHHG� WR�VXEPLW�DOO� WKH�70$V��7KH�EHVW����ZLOO�
WKHUHIRUH�EH�FRXQWHG��:KHQ�\RX�KDYH�FRPSOHWHG�HDFK�DVVLJQPHQW��VHQG�WKHP�WR�\RXU�
WXWRU�DV�VRRQ�DV�SRVVLEOH�DQG�PDNH�FHUWDLQ�WKDW�LW�JHWV�WR�\RXU�WXWRU�RQ�RU�EHIRUH�WKH�
VWLSXODWHG�GHDGOLQH��,I�IRU�DQ\�UHDVRQ�\RX�FDQQRW�FRPSOHWH�\RXU�DVVLJQPHQW�RQ�WLPH��
FRQWDFW�\RXU�WXWRU�EHIRUH�WKH�DVVLJQPHQW�LV�GXH�WR�GLVFXVV�WKH�SRVVLELOLW\�RI�H[WHQVLRQ��
([WHQVLRQ�ZLOO�QRW�EH�JUDQWHG�DIWHU�WKH�GHDGOLQH��XQOHVV�RQ�H[WUDRUGLQDU\�FDVHV�

)LQDO�([DPLQDWLRQ�DQG *UDGLQJ

7KH�ILQDO�H[DPLQDWLRQ�IRU�&37�����ZLOO�ODVW�IRU�D�SHULRG�RI���KRXUV�DQG�KDV�D�YDOXH�RI�
����RI�WKH�WRWDO�FRXUVH�JUDGH��7KH�H[DPLQDWLRQ�ZLOO�FRQVLVW�RI�TXHVWLRQV�ZKLFK�UHIOHFW�
WKH�VHOI�DVVHVVPHQW�TXHVWLRQV�DQG�WXWRU�PDUNHG�DVVLJQPHQWV�WKDW�\RX�KDYH�SUHYLRXVO\�
HQFRXQWHUHG��)XUWKHUPRUH��DOO�DUHDV�RI�WKH�FRXUVH�ZLOO�EH�H[DPLQHG��,W�ZRXOG�EH�EHWWHU�
WR�XVH�WKH�WLPH�EHWZHHQ�ILQLVKLQJ�WKH�ODVW�XQLW�DQG�VLWWLQJ�IRU�WKH�H[DPLQDWLRQ��WR�UHYLVH�
WKH�HQWLUH�FRXUVH��<RX�PLJKW�ILQG�LW�XVHIXO�WR�UHYLHZ�\RXU�70$V�DQG�FRPPHQW�RQ�WKHP�
EHIRUH�WKH�H[DPLQDWLRQ��7KH�ILQDO�H[DPLQDWLRQ�FRYHUV�LQIRUPDWLRQ�IURP�DOO�SDUWV�RI�WKH�
FRXUVH�

3UDFWLFDO�6WUDWHJLHV�IRU :RUNLQJ�7KURXJK�7KLV�&RXUVH

��� 5HDG�WKH�FRXUVH�JXLGH�WKRURXJKO\

��� 2UJDQL]H�D�VWXG\�VFKHGXOH��5HIHU�WR�WKH�FRXUVH�RYHUYLHZ�IRU�PRUH�GHWDLOV��1RWH�
WKH�WLPH�\RX�DUH�H[SHFWHG�WR�VSHQG�RQ�HDFK�XQLW�DQG�KRZ�WKH�DVVLJQPHQW�UHODWHV�
WR�WKH�XQLWV��,PSRUWDQW�GHWDLOV��H�J��GHWDLOV�RI�\RXU�WXWRULDOV�DQG�WKH�GDWH�RI�WKH�ILUVW�
GD\�RI�WKH�VHPHVWHU�DUH�DYDLODEOH��<RX�QHHG�WR�JDWKHU�WRJHWKHU�DOO�WKLV�LQIRUPDWLRQ
LQ�RQH�SODFH�VXFK�DV�D�GLDU\��D�ZDOO�FKDUW�FDOHQGDU�RU�DQ�RUJDQL]HU��:KDWHYHU�
PHWKRG� \RX� FKRRVH�� \RX� VKRXOG� GHFLGH� RQ� DQG� ZULWH� LQ� \RXU� RZQ� GDWHV� IRU�
ZRUNLQJ�RQ�HDFK�XQLW�

��� 2QFH�\RX�KDYH�FUHDWHG�\RXU�RZQ�VWXG\�VFKHGXOH��GR�HYHU\WKLQJ�\RX�FDQ�WR�VWLFN�
WR�LW��7KH�PDMRU�UHDVRQ�WKDW�VWXGHQWV�IDLO�LV�WKDW�WKH\�JHW�EHKLQG�ZLWK�WKHLU�FRXUVH�
ZRUNV��,I�\RX�JHW� LQWR�GLIILFXOWLHV�ZLWK�\RXU�VFKHGXOH��SOHDVH�OHW�\RXU�WXWRU�NQRZ�
EHIRUH�LW�LV�WRR�ODWH�IRU�KHOS�

��� 7XUQ�WR�8QLW���DQG�UHDG�WKH�LQWURGXFWLRQ�DQG�WKH�OHDUQLQJ�RXWFRPHV�IRU�WKH�XQLW�

��� $VVHPEOH�WKH�VWXG\�PDWHULDOV��,QIRUPDWLRQ�DERXW�ZKDW�\RX�QHHG�IRU�D�XQLW�LV�JLYHQ�
LQ�WKH�WDEOH�RI�FRQWHQW�DW�WKH�EHJLQQLQJ�RI�HDFK�XQLW��<RX�ZLOO�DOPRVW�DOZD\V�QHHG�
ERWK�WKH�VWXG\�XQLW�\RX�DUH�ZRUNLQJ�RQ�DQG�RQH�RI�WKH�PDWHULDOV�UHFRPPHQGHG�
IRU�IXUWKHU�UHDGLQJV��RQ�\RXU�GHVN�DW�WKH�VDPH�WLPH�

��� :RUN�WKURXJK�WKH�XQLW��WKH�FRQWHQW�RI�WKH�XQLW�LWVHOI�KDV�EHHQ�DUUDQJHG�WR�SURYLGH�
D� VHTXHQFH� IRU� \RX� WR� IROORZ�� $V� \RX� ZRUN� WKURXJK� WKH� XQLW�� \RX� ZLOO� EH�
HQFRXUDJHG�WR�UHDG�IURP \RXU�VHW�ERRNV�



YLL

��� .HHS� LQ�PLQG� WKDW�\RX�ZLOO� OHDUQ�D� ORW�E\�GRLQJ�DOO� \RXU�DVVLJQPHQWV�FDUHIXOO\��
7KH\�KDYH�EHHQ�GHVLJQHG�WR�KHOS�\RX�PHHW�WKH�REMHFWLYHV�RI�WKH�FRXUVH�DQG�ZLOO�
KHOS�\RX�SDVV�WKH�H[DPLQDWLRQ�

��� 5HYLHZ�WKH�REMHFWLYHV�RI�HDFK�VWXG\�XQLW�WR�FRQILUP�WKDW�\RX�KDYH�DFKLHYHG�WKHP�

,I�\RX�DUH�QRW�FHUWDLQ�DERXW�DQ\�RI�WKH�REMHFWLYHV��UHYLHZ�WKH�VWXG\�PDWHULDO�DQG�FRQVXOW�
\RXU�WXWRU�

��� :KHQ�\RX�DUH�FRQILGHQW�WKDW�\RX�KDYH�DFKLHYHG�D�XQLW¶V�REMHFWLYHV��\RX�FDQ�VWDUW�
RQ�WKH�QH[W�XQLW��3URFHHG�XQLW�E\�XQLW� WKURXJK�WKH�FRXUVH�DQG�WU\�WR�SDFH�\RXU�
VWXG\�VR�WKDW�\RX�FDQ�NHHS�\RXUVHOI�RQ�VFKHGXOH�

���� :KHQ�\RX�KDYH�VXEPLWWHG�DQ�DVVLJQPHQW�WR�\RXU�WXWRU�IRU�PDUNLQJ��GR�QRW�ZDLW�
IRU�LWV�UHWXUQ�EHIRUH�VWDUWLQJ�RQ�WKH�QH[W�XQLW��.HHS�WR�\RXU�VFKHGXOH��:KHQ�WKH�
DVVLJQPHQW�LV�UHWXUQHG��SD\�SDUWLFXODU�DWWHQWLRQ�WR�\RXU�WXWRU¶V�FRPPHQWV��ERWK�
RQ�WKH�WXWRU�PDUNHG�DVVLJQPHQW�IRUP�DQG�DOVR�ZULWWHQ�RQ�WKH�DVVLJQPHQW��&RQVXOW�
\RX�WXWRU�DV�VRRQ�DV�SRVVLEOH�LI�\RX�KDYH�DQ\�TXHVWLRQV�RU�SUREOHPV�

���� $IWHU�FRPSOHWLQJ WKH�ODVW�XQLW��UHYLHZ�WKH�FRXUVH�DQG�SUHSDUH�\RXUVHOI�IRU�WKH�ILQDO�
H[DPLQDWLRQ�� &KHFN� WKDW� \RX� KDYH� DFKLHYHG� WKH� XQLW� REMHFWLYHV� �OLVWHG� DW� WKH�
EHJLQQLQJ�RI�HDFK�XQLW��DQG�WKH�FRXUVH�REMHFWLYHV��OLVWHG�LQ�WKLV�FRXUVH�JXLGH��

7XWRUV�DQG 7XWRULDOV

7KHUH�DUH�IHZ�KRXUV�RI�WXWRULDO�SURYLGHG�LQ�VXSSRUW�RI�WKLV�FRXUVH��<RX�ZLOO�EH�QRWLILHG�
RI�WKH�GDWHV��WLPH�DQG�ORFDWLRQ�WRJHWKHU�ZLWK�WKH�QDPH�DQG�SKRQH�QXPEHU�RI�\RXU�WXWRU�
DV�VRRQ�DV�\RX�DUH�DOORFDWHG�D�WXWRULDO�JURXS��<RXU�WXWRU�ZLOO�PDUN�DQG�FRPPHQW�RQ�
\RXU�DVVLJQPHQWV��NHHS�D�FORVH�ZDWFK�RQ�\RXU�SURJUHVV�DQG�RQ�DQ\�GLIILFXOWLHV�\RX�
PLJKW�HQFRXQWHU�DQG�SURYLGH�DVVLVWDQFH�WR�\RX�GXULQJ�WKH�FRXUVH��<RX�PXVW�PDLO�\RXU�
WXWRU�PDUNHG�DVVLJQPHQW�WR�\RXU�WXWRU�ZHOO�EHIRUH�WKH�GXH�GDWH��$W�OHDVW�WZR�ZRUNLQJ�
GD\V�DUH�UHTXLUHG�IRU�WKLV�SXUSRVH��7KH\�ZLOO�EH�PDUNHG�E\�\RXU�WXWRU�DQG�UHWXUQHG�WR�
\RX�DV�VRRQ�DV�SRVVLEOH��

'R�QRW�KHVLWDWH�WR�FRQWDFW�\RXU�WXWRU�E\�WHOHSKRQH��H�PDLO�RU�GLVFXVVLRQ�ERDUG�LI�\RX�
QHHG� KHOS�� 7KH� IROORZLQJ� PLJKW� EH� FLUFXPVWDQFHV� LQ� ZKLFK� \RX� ZRXOG� ILQG� KHOS�
QHFHVVDU\��FRQWDFW�\RXU�WXWRU�LI�

L� <RX�GR�QRW�XQGHUVWDQG�DQ\�SDUW�RI�WKH�VWXG\�XQLWV�RU�WKH�DVVLJQHG�UHDGLQJV�

LL� <RX�KDYH�GLIILFXOW\�ZLWK�WKH�VHOI�WHVW RU�H[HUFLVH�

LLL� <RX� KDYH� TXHVWLRQV� RU� SUREOHPV� ZLWK� DQ� DVVLJQPHQW�� ZLWK� \RXU� WXWRU¶V�
FRPPHQWV�RQ�DQ�DVVLJQPHQW�RU�ZLWK�WKH�JUDGLQJ�RI�DQ�DVVLJQPHQW�

<RX�VKRXOG�HQGHDYRXU�WR�DWWHQG�WKH�WXWRULDOV��7KLV�LV�WKH�RQO\�RSSRUWXQLW\�WR�KDYH�IDFH�
WR�IDFH�FRQWDFW�ZLWK�\RXU�WXWRU�DQG�DVN�TXHVWLRQV�ZKLFK�DUH�DQVZHUHG�LQVWDQWO\��<RX�
FDQ�UDLVH�DQ\�SUREOHP�HQFRXQWHUHG�LQ�WKH�FRXUVH�RI�\RXU�VWXG\��7R�JDLQ�WKH�PD[LPXP�
EHQHILW�IURP�WKH�FRXUVH�WXWRULDOV��KDYH�VRPH�TXHVWLRQV�KDQG\�EHIRUH�DWWHQGLQJ�WKHP��
<RX�ZLOO�OHDUQ�D�ORW�IURP�SDUWLFLSDWLQJ�DFWLYHO\�LQ�GLVFXVVLRQV�

*22'/8&.�
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81,7����7URXEOHVKRRWLQJ�DQG�5HSDLU�RI�&RPSXWHU�6\VWHPV««««««««�««���



�

0RGXOH��
,QWURGXFWLRQ�WR�

&RPSXWHU�6\VWHP

8QLW��� &RPSXWHU�6\VWHP�3DUWV
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8QLW��
&RPSXWHU�6\VWHP�3DUW

&RQWHQW

��� ,QWURGXFWLRQ

��� /HDUQLQJ�2XWFRPHV

��� /HDUQLQJ &RQWHQWV

��� %DVLF�FRPSXWHU�NQRZOHGJH

��� 7KH�KDUGZDUH

����� KDUGZDUH�V\VWHPV�DQG�FRPSRQHQWV

����� 'LIIHUHQWLDWLQJ�,QSXW�DQG�RXWSXW�GHYLFHV

��� 7KH�6RIWZDUH

����� 2YHUYLHZ�RI�6RIWZDUH�W\SHV�DQG�FDWHJRULHV

��� &RQFOXVLRQ

��� 6XPPDU\

��� 7XWRU�0DUNHG�$VVLJQPHQWV�DQG�0DUNLQJ�6FKHPH

��� 5HIHUHQFHV�)XUWKHU�5HDGLQJ��)XUWKHU�UHDGLQJV
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��� ,QWURGXFWLRQ

7KH� VWXG\� RI� KDUGZDUH� V\VWHP� PDLQWHQDQFH� LV� DQ� LPSRUWDQW� SDUW� RI� WKH� FRUH� RI�
&RPSXWHU� 6FLHQFH�� )URP� FRXUVH� &37� ���� ZH� KDYH� EHHQ� H[SRVHG� WR� KLVWRU\� RI�
FRPSXWLQJ�� ZKHUHE\�ZH� KDYH� WKH� SULYLOHJH� WR� NQRZ� KRZ� FRPSXWHU� FDPH� DERXW� LWV�
FRPSRQHQWV�� LQSXW� DQG� RXWSXW� GHYLFHV� %XW� WKH� VWXG\� RI� WKH� KDUGZDUH� V\VWHP�
PDLQWHQDQFH�LV�D�YLWDO�LVVXH�WKDW�FDQQRW�EH�OHIW�RXW�DV�LW�SOD\V�D�PDMRU�UROH�LQ�FRPSXWLQJ��

,Q� WKLV�VWXG\��XQLW�\RX�ZLOO� OHDUQ� LQWHQVLYHO\�V\VWHP�KDUGZDUH�� WKH�GLIIHUHQW�EHWZHHQ�
LQSXW�DQG�RXWSXW�GHYLFHV��WKH�V\VWHP�VRIWZDUH�DQG�KRZ�LW�LV�GLIIHUHQW�IURP�WKH�KDUGZDUH�
V\VWHPV�

��� /HDUQLQJ�2XWFRPHV

$W�WKH�HQG�RI�WKLV�XQLW��\RX�VKRXOG�EH�DEOH�WR�

�� *HW�D�VLPSOH�LGHD�RI�KRZ�D�FRPSXWHU�V\VWHP�ZRUNV

�� 'HILQH�WKH�KDUGZDUH

�� *LYH�D�EULHI�H[SODQDWLRQ�RI�EDVLF�KDUGZDUH�FRPSRQHQWV�

�� .QRZ�\RXU�LQSXW�DQG�RXWSXW�GHYLFHV�DQG�KRZ�WKH\�GLIIHU

�� 8QGHUVWDQG�WKH�YDULRXV�W\SHV�RI�VRIWZDUH�

��� /HDUQLQJ�&RQWHQW�

��� %DVLF�&RPSXWHU�7HFKQLFDO�.QRZOHGJH

+RZ�D�&RPSXWHU�ZRUNV

$�FRPSXWHU�LV�D�IDEXORXV�LQVWUXPHQW�WKDW�WXUQV�KXPDQ�LQSXWV�LQWR�HOHFWURQLF�LQIRUPDWLRQ�
WKDW�LW�WKHQ�FDQ�VWRUH�RU�VKDUH�GLVWULEXWH�WKURXJK�YDULRXV�RXWSXW�GHYLFHV���$�FRPSXWHU�
SHUIRUPV� �LI� LQVWUXFWHG� WR� GR� VR�� WKH� VWHSV� VKRZQ� LQ� WKH� GLDJUDP� EHORZ�� XVLQJ�
LQIRUPDWLRQ�WKDW�D�XVHU�SURYLGHV��VXFK�DV�D�W\SHG�VHQWHQFH��

)XUWKHU�3URFHVVLQJ
,I�LQVWUXFWHG�WR�GR�VR��WKH�
LQIRUPDWLRQ�LV�HGLWHG RU�HQKDQFHG�
ZLWK�LQSXW�IURP�WKH�XVHU

,QSXW�
9LD�NH\ERDUG��
PRXVH�RU�
PLFURSKRQH

3URFHVVLQJ
7KH�LQIRUPDWLRQ�LV�GLJLWL]HG��
EHFRPLQJ�D�VLPSOH�FRGH�
WKDW�WKH FRPSXWHU�FDQ�VWRUH

6WRUDJH
7KH�LQIRUPDWLRQ�LV�
VWRUHG�DV�D�SDUW�RI�WKH�
FRPSXWHU¶V�PHPRU\

2XWSXW
,QIRUPDWLRQ� LV� VKDUHG� YLD�
PRQLWRU��SULQWHU��VSHDNHUV�RU�
SURMHFWRU
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$OO�RI�WKH�HTXLSPHQW��KDUGZDUH��DQG�WKH�LQVWUXFWLRQV��VRIWZDUH��QHHGHG�WR�FRPSOHWH�
WKH�DERYH�VWHSV�DUH�GHVFULEHG�LQ�WKH�QH[W�VHFWLRQ�

$PD]LQJO\��WKH�LQIRUPDWLRQ�WKDW�WKH�XVHU�LQSXWV�LQWR�D�FRPSXWHU�LV�SURFHVVHG�VR�WKDW�LW�
EHFRPHV� D� VLPSOH� FRGH� PDGH� XS� RI� RQO\� WZR� GLJLWV�� ]HUR� DQG� RQH�� � )RU� DOO� LWV�
FRPSOH[LW\��D�FRPSXWHU�LV�RQO\�DEOH�WR�KDQGOH�WKHVH�WZR�FKRLFHV���7KLV�LV�EHFDXVH�LW�LV�
EDVHG�RQ�HOHFWULFDO�VLJQDOV�WKDW�KDYH�RQO\�WZR�RSWLRQV��VXFK�DV�HLWKHU�RQ�RU�RII����%XW�
FRPSXWHUV�FRPSHQVDWH�IRU�WKLV�YHU\�VLPSOH�FRGH�E\�XVLQJ�LW�LQ�KXJH�TXDQWLWLHV���

$�VLQJOH�XQLW�RI�WKLV�]HUR�RQH�FRGH�LV�FDOOHG�D�ELW���*URXSLQJ���ELWV�WRJHWKHU�PDNHV�D�
XQLW�RI� LQIRUPDWLRQ�FDOOHG�D�E\WH���7\SLQJ�D�VLQJOH�SDJH�RI�W\SHG�WH[W�RQ�D�FRPSXWHU�
UHTXLUHV�D�PLQLPXP�RI�DERXW����NLORE\WHV�����.%�RU��������E\WHV��RI�LQIRUPDWLRQ�WR�EH�
VWRUHG���*RRG�TXDOLW\�GLJLWDO�SKRWRJUDSKV�DUH�XVXDOO\���PHJDE\WH����0%�RU�����������
E\WHV��RU�ODUJHU���6R�D�FRPSXWHU�LV�D�YHU\�³EXV\´�PDFKLQH�LQGHHG�

��� +DUGZDUH

+DUGZDUH LV�WKH�FROOHFWLRQ�RI�DOO�WKH�SDUWV�\RX�FDQ�SK\VLFDOO\�WRXFK��:H�FDQ�DOVR�GHILQH�
LW�DV�WKH�SK\VLFDO�SDUWV�RU�FRPSRQHQWV�RI�D�FRPSXWHU�V\VWHP��

����� 7KH EDVLF�KDUGZDUH�SDUWV�DUH�EULHIO\�GHVFULEHG�DV�IROORZV�

&RPSXWHU�FDVH� 7KH�FRPSXWHU�FDVH�LV�D�SODVWLF�RU�PHWDO�HQFORVXUH�WKDW�KRXVHV�PRVW�
RI�WKH�FRPSRQHQW�RI�D�FRPSXWHU�V\VWHP��,W�KDV�DWWDFKPHQW�SRLQWV��VORWV�DQG�VFUHZV�
WKDW�DOORZ�WKHVH�SDUWV�WR�EH�ILWWHG�RQWR�WKH�FDVH���7KH�FDVH�LV�DOVR�VRPHWLPHV�FDOOHG�
WKH�&38��VLQFH�LW�KRXVHV�WKH�&38��FHQWUDO�SURFHVVLQJ�XQLW�RU�SURFHVVRU�
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7KH DERYH�GLDJUDP�LV�KRZ�D�V\VWHP�FDVLQJ�ORRNV�OLNH��3OHDVH�UHPHPEHU�WKDW�LW�FRPHV�
LQ�YDULRXV�VKDSHV�DQG�VL]HV��GHSHQGLQJ�RQ�WKH�W\SH�\RX�ZDQW�

3RZHU� 6XSSO\� 3URYLGHV� HOHFWULFDO� SRZHU� WR� PRWKHUERDUG�� GLVN� GULYHV�� DQG�
RFFDVLRQDOO\�WR�WKH�PRQLWRU�DOVR� 7KH SRZHU�VXSSO\�XQLW�EXLOW�LQWR�D�SHUVRQDO�FRPSXWHU�
FRQYHUWV� WKH� LQSXW�$&�YROWDJH� WR�GLIIHUHQW�'&�YROWDJHV��6RPH�FRPSRQHQWV� UHFHLYH�
WKHLU� VXSSO\� GLUHFWO\� IURP� WKH� 368�� RWKHUV� LQGLUHFWO\� E\� ZD\� RI� FLUFXLWU\� RQ� WKH�
PRWKHUERDUG�

,W�KDV�D�IDQ�RQ�LW�WR�FRRO�WKH�FRPSXWHU� 7KH�SRZHU�VXSSO\�LV�XVHG�WR�FRQQHFW�DOO�RI�WKH�
SDUWV�RI� WKH�FRPSXWHU�� ,W� LV�XVXDOO\� LV� IRXQG�DW� WKH�EDFN�RI� WKH�FRPSXWHU�FDVH��7KH�
GLDJUDP�EHORZ�JLYHV�\RX�DQ�LGHD�RI�KRZ�D�SRZHU�VXSSO\�ORRNV�OLNH�

0RWKHUERDUG� 7KH�PRWKHUERDUG�LV�D�ODUJH�HOHFWURQLF�ERDUG�WKDW�LV�XVHG�WR�FRQQHFW�WKH�
SRZHU�VXSSO\�WR�YDULRXV�RWKHU�HOHFWURQLF�SDUWV��DQG�WR�KROG�WKHVH�SDUWV�LQ�SODFH�RQ�WKH�
FRPSXWHU�� � 7KH� FRPSXWHU¶V� PHPRU\� �5$0�� GHVFULEHG� EHORZ�� DQG� SURFHVVRU� DUH�
DWWDFKHG�WR�WKH�PRWKHUERDUG���$OVR�IRXQG�RQ�WKH�PRWKHUERDUG�LV�WKH�%,26��%DVLF�,QSXW�
DQG�2XWSXW�6\VWHP��FKLS�WKDW�LV�UHVSRQVLEOH�IRU�VRPH�IXQGDPHQWDO�RSHUDWLRQV�RI�WKH�
FRPSXWHU��VXFK�D�V�OLQNLQJ�KDUGZDUH�DQG�VRIWZDUH���

7KH�PRWKHUERDUG�DOVR�FRQWDLQV�D�VPDOO�EDWWHU\��WKDW� ORRNV�OLNH�D�ZDWFK�EDWWHU\��DQG�
WKH�FKLSV�WKDW�ZRUN�ZLWK�LW�WR�VWRUH�WKH�V\VWHP�WLPH�DQG�VRPH�RWKHU�FRPSXWHU�VHWWLQJV�

0RWKHUERDUGV�DUH�WKH�PRVW�LPSRUWDQW�SDUW�RI�D�FRPSXWHU�XQLW��DOWKRXJK�WKHUH�DUH�PDQ\

0DQXIDFWXUHUV�EXW�HDFK�NHHS�WR�D�VWDQGDUG�OD\RXW�WR�HQVXUH�WKDW�WKHLU�PRWKHUERDUGV�
DUH� FRPSDWLEOH� ZLWK� D� UDQJH� RI� DFFHVVRULHV� DQG� FRPSRQHQWV� EHORZ� GHVFULEHV� WKH�
PRWKHUERDUG�
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%HORZ�LV�WKH�EULHI�H[SODQDWLRQ�RI�VRPH�RI�WKH�SDUWV�RI�D�PRWKHUERDUG�

�����KHDGHU�DQG�86%�KHDGHU��7KH������KHDGHU�DQG�86%�KHDGHU�LV�D�SLQ�FRQQHFWLRQ�
IRXQG�RQ�D�FRPSXWHU�PRWKHUERDUG�WKDW�DOORZ�DGGLWLRQDO������DQG�86%�

&RQQHFWLRQV�WR�EH�DGGHG�WR�WKH�FRPSXWHU�IRU H[DPSOH��LI�\RX�ZDQWHG�WR�DGG�DGGLWLRQDO�
86%�FRQQHFWLRQV�WR�WKH�IURQW�RI�\RXU�FRPSXWHU�D�86%�DGG�RQ�FRXOG�EH�DGGHG�LQWR�RQH�
RI�WKH�GULYH�ED\V�DQG�FRQQHFWHG�WR�WKH�86%�KHDGHU��7KH�SLFWXUH�VKRZV�DQ�H[DPSOH�RI�
ZKDW�WKH������DQG�86%�KHDGHUV�ORRN�OLNH�RQ�D�FRPSXWHU�PRWKHUERDUG��$V�FDQ�EH�VHHQ�
LQ�WKH�SLFWXUH��ERWK�WKH������DQG�86%�KHDGHUV�KDYH�QLQH�SLQV�DQG�FORVHO\�UHVHPEOH�
HDFK�RWKHU�

(YHU\�PRWKHUERDUG�LV�GLIIHUHQW��WKH������RU�86%�KHDGHU�RQ�\RXU�PRWKHUERDUG�PD\�
RQO\�KDYH�IRXU�RU�ILYH�SLQV�

&DXWLRQ� 3OXJJLQJ�D �����KHDGHU�FDEOH�LQWR�WKH�86%�KHDGHU�FRQQHFWLRQ�RU�WKH�86%�
KHDGHU�FDEOH�LQWR�D������FRQQHFWLRQ�ZLOO�GDPDJH�D�PRWKHUERDUG��$OZD\V�FRQVXOW�\RXU�
PRWKHUERDUG�PDQXIDFWXUHU�PDQXDO�EHIRUH�FRQQHFWLQJ�DQ\WKLQJ� WR� WKH������RU�86%�
KHDGHU��%HORZ�LV�D�GLDJUDP�WKDW�VKRZV�KRZ�LW�ORRNV�OLNH�
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$7;� VW\OH� FRQQHFWRU� 7KLV� LV� D� UHSODFHPHQW� IRU� WKH� ROGHU� 3�DQG� 3�� $7� VW\OH�
FRQQHFWRU��,W�LV�RQH�RI�WKH�ODUJHVW�FRQQHFWRUV�LQVLGH�D�FRPSXWHU��,W�FRQQHFWV�D�SRZHU�
VXSSO\�WR�DQ�$7;�VW\OH�PRWKHUERDUG�

1RWH� ZLWK�WKH�LQWURGXFWLRQ�RI�$7;����WKLV�FDEOH�LV�QRZ�D���SLQ�FDEOH�DQG�QR�ORQJHU�D
���SLQ�FDEOH��$V�VHHQ�LQ�WKH�SLFWXUHV��WKH�FDEOH�KDV�D�VPDOO�FOLS�RQ�WKH�WRS�RI�WKH�FDEOH�
WKDW�VKRXOG�VQDS�DQG�KROG�WKH�FDEOH�LQ�SODFH��7KLV�FDEOH�LV�DOVR�NH\HG��ZKLFK�PHDQV�LW�
RQO\�FRQQHFWV�LQ�RQH�GLUHFWLRQ�

&DSDFLWRU� $�FDSDFLWRU�LV�D�FRPSRQHQW�PDGH�RI�WZR�RU�VHWV�RI�WZR�FRQGXFWLYH�SODWHV�
ZLWK�D�WKLQ�LQVXODWRU�EHWZHHQ�WKHP�DQG�ZUDSSHG�LQ�D�FHUDPLF�DQG�SODVWLF�FRQWDLQHU��
:KHQ�WKH�FDSDFLWRU�UHFHLYHV�D�GLUHFW�FXUUHQW��'&���D�SRVLWLYH�FKDUJH�EXLOGV�XS�RQ�RQH�
RI�WKH�SODWHV��RU�VHW�RI�SODWHV��ZKLOH�D�QHJDWLYH�FKDUJH�EXLOGV�XSRQ�WKH�RWKHU��

7KLV�FKDUJH��ZKLFK�LV�PHDVXUHG�LQ�PLFURIDUDGV�RQ�D�FRPSXWHU�FDSDFLWRU��UHPDLQV�LQ�
WKH�FDSDFLWRU�XQWLO�LW�LV�GLVFKDUJHG��7KH�ILUVW�LPDJH�LV�DQ�H[DPSOH�RI�ZKDW�D�FDSDFLWRU�
PD\�ORRN�OLNH�RQ�D�FRPSXWHU�PRWKHUERDUG��$QRWKHU FRPPRQ�W\SH�RI�FDSDFLWRU�LV�DQ�
HOHFWURO\WLF�FDSDFLWRU��ZKLFK�LV�D�KLJKHU�FDSDFLWDQFH�FDSDFLWRU�LQ�D�VPDOOHU�SDFNDJH��



�

7KH�VHFRQG�SLFWXUH� LV�D�FDSDFLWRU� WKDW�FDQ� IDLO�DQG�ZKHQ� WKH\�GR�� LW�FDQ�FDXVH� WKH�
FRPSXWHU�RU� WKH�FRPSRQHQW� WR�PDOIXQFWLRQ�� ,Q� WKH�FDVH�RI� D�PRWKHUERDUG��ZKHQ�D�
PRWKHUERDUG�FDSDFLWRU�IDLOV�WKH�FRPSXWHU�ZLOO�QR�ORQJHU�ERRW��DQG�WKH�FDSDFLWRU�QHHGV�
WR�EH�UHSODFHG�RU�DQHZ�PRWKHUERDUG�QHHGV�WR�EH�SXW�LQ�WKH�FRPSXWHU�

7KH�SLFWXUH�EHORZ�LV�DQ�H[DPSOH�RI�DQ�$%,7�93��PRWKHUERDUG�ZLWK�EORZQ�FDSDFLWRUV�
DQG�RQH�H[DPSOH�RI�KRZ�D�FDSDFLWRU�PD\�IDLO��%ORZQ�FDSDFLWRUV�FDQ�EH�UHSODFHG��EXW�
IRU�PRVW�XVHUV�UHSODFLQJ�WKH�PRWKHUERDUG�LV�RIWHQ�WKH�HDVLHVW�VROXWLRQ�

&026� $OWHUQDWLYHO\� UHIHUUHG� WR� DV� D� 5HDO�7LPH� &ORFN� �57&��� 1RQ�9RODWLOH� 5$0�
�195$0�� RU� &0265$0�� &026� LV� VKRUW� IRU� &RPSOHPHQWDU\� 0HWDO�2[LGH�
6HPLFRQGXFWRU��&026� LV�D�QRQ�ERDUG��EDWWHU\�SRZHUHG�VHPLFRQGXFWRU� FKLS� LQVLGH�
FRPSXWHUV�WKDW�VWRUHV�LQIRUPDWLRQ��7KLV�LQIRUPDWLRQ�UDQJHV�IURP�WKH�V\VWHP�WLPH�DQG�
GDWH�WR�V\VWHP�KDUGZDUH�VHWWLQJV�IRU�\RXU�FRPSXWHU��7KH�SLFWXUH�VKRZV�DQ�H[DPSOH�
RI�WKH�PRVW�FRPPRQ�&026�FRLQ�FHOO�EDWWHU\�XVHG�WR�SRZHU�WKH�&026�PHPRU\�

7KH� &026� VWRUHV� DOO� WKH� EDVLF� LQIRUPDWLRQ� RQ� WKH� FRPSXWHU� V\VWHP�� 7KH� EDWWHU\�
FKDUJHV�XS�ZKHQ� WKH�FRPSXWHU� LV� WXUQHG�RQ�� ,I� WKH�EDWWHU\�ZDV� WR�EH� UHPRYHG� WKH�
VWDQGDUG�LQIRUPDWLRQ�KHOG�LQ�WKH�&026��VXFK�LQIRUPDWLRQ�UHJDUGLQJ�WKH�KDUG�GULYH�ZLOO�
QHHG�UHIUHVKLQJ��$Q�LQGLFDWRU�RI�D�EDWWHU\�ORVLQJ�LWV�FKDUJH�LV�WKDW�LW�ZLOO�QRW�NHHS�WLPH�
DFFXUDWHO\�

+RZ�ORQJ�GRHV�WKH�&026�EDWWHU\�ODVW"

7KH�VWDQGDUG�OLIHWLPH�RI�D�&026�EDWWHU\�LV�DURXQG����<HDUV��+RZHYHU��WKHVH�FDQ�YDU\�
GHSHQGLQJ�RQ�WKH�XVH�DQG�HQYLURQPHQW�LQ�ZKLFK�WKH�FRPSXWHU�UHVLGHV��,I�WKH�EDWWHU\�
IDLOV��WKH�V\VWHP�VHWWLQJV��GDWH��DQG�WLPH�ZLOO�QRW�EH�VDYHG�ZKHQ�WKH�FRPSXWHU�LV�WXUQHG�
RII�XQWLO�LW�KDV�EHHQ�UHSODFHG�
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&026�%$77(5<�

&RLO� 6KRUW�IRU�HOHFWURPDJQHWLF�FRLO��LV�FRQGXFWRU�ZLUH VXFK�DV�FRSSHU�LQ�D�F\OLQGULFDO�
IRUP�DURXQG�DQ�LURQ�FRUH WKDW�FUHDWHV�DQ�LQGXFWRU�RU�HOHFWURPDJQHW�WR�VWRUH PDJQHWLF�
HQHUJ\��&RLOV�DUH�RIWHQ�XVHG�WR�UHPRYH�SRZHU VSLNHV�DQG�GLSV�IURP�SRZHU��7KH�SLFWXUH�
LV�DQ�H[DPSOH�RI DQ�LQGXFWRU�RQ�D�FRPSXWHU�PRWKHUERDUG�

,QGXFWRU�FRLO

&'�,1� $OWHUQDWLYHO\�UHIHUUHG�WR�DV�WKH�RSWLFDO�GULYH�DXGLR�FRQQHFWRU� WKH�&'�,1�LV�D�
IRXU�SLQ�FRQQHFWRU�IRXQG�RQ�D�FRPSXWHU VPRWKHU ERDUG RU�VRXQG�FDUG�WKDW�FRQQHFWV�
DQ�RSWLFDO�GULYH�VWXGLR��7KH�SLFWXUH�VKRZV�D�EODFN�IRXU�SLQ�FRQQHFWRU�DQG�DQ H[DPSOH�
RI�ZKDW�WKLV�FRQQHFWRU�ORRNV�OLNH�RQ�D�FRPSXWH PRWKHUERDUG�

$Q�H[DPSOH�RI�KRZ�WKLV�FRQQHFWRU�FRXOG�EH�XVHG�LV�FRQQHFWLQJ�WKH IRXU�SLQ�ZLUH�IURP�
WKH�EDFN�RI�D�&'�520�GULYH�WR�WKH�FRQQHFWLRQ�RQ�WKH�PRWKHUERDUG��DOORZLQJ WKH�XVHU�
WR�OLVWHQ�WR�DQ�DXGLR�&'�

2SWLFDO�GULYH�DXGLR�FRQQHFWRU��&'�,1�
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)ORSS\�FDEOH� 7KLV LV�D�ULEERQ�FDEOH�IRXQG�LQ�3&�FRPSXWHUV�WKDW DOORZ�RQH�RU�PRUH�
IORSS\�GLVN GULYHV�WR�EH�FRQQHFWHG�WR�D FRPSXWHU��$V�FDQ�EH�VHHQ��WKLV�FDEOH�DOORZV�D�
GHVNWRS FRPSXWHU�WR�KDYH�WZR�IORSS\�GULYHV�FRQQHFWHG�WR�RQH�IORSS\ FRQWUROOHU�

%HFDXVH�IORSS\�GULYHV�GR�QRW�KDYH�D�PDVWHU�RU�VODYH MXPSHU��WKH�GULYHV�DUH�GHILQHG�
E\�FDEOH�VHOHFW��ZKLFK�FDQ EH�LGHQWLILHG�E\�ORRNLQJ�IRU�WKH�FDEOH�WZLVW�DV�VKRZQ�LQ�WKH
SLFWXUHV��/LNH�DQ�,'(�FDEOH��PRVW�IORSS\�FDEOHV�DOVR�KDYH D�UHG�VWULS�DORQJ�RQH�VLGH�RI�
WKH�ULEERQ�FDEOH�WR� LQGLFDWH�SLQ�RQH��7RGD\�� LI�DQ\�IORSS\�GULYH� LV� LQ�WKH�FRPSXWHU� LW
ZRXOG�EH�FRQQHFWHG�WR��'ULYH�$���DQG�WKH�HQG�FDEOH FRQQHFWHG�WR�WKH�PRWKHUERDUG�

&RPSXWHU�IORSS\�GULYH�FDEOH�

+HDW�VLQN� $�KHDW�VLQN LV�DQ�HOHFWURQLF�GHYLFH�
WKDW�LQFRUSRUDWHV�HLWKHU�D IDQ�RU�D�SHOWLHU�GHYLFH�
WR�NHHS�D�KRW�FRPSRQHQW�VXFK�DV�D SURFHVVRU�
FRRO��7KHUH�DUH�WZR�KHDW�VLQN�W\SHV��DFWLYH�DQG
SDVVLYH�

$FWLYH�KHDW�VLQNV�XWLOL]H�SRZHU�DQG�DUH�XVXDOO\�
D�IDQ�W\SH�RU VRPH�RWKHU�SHOWLHU�FRROLQJ�GHYLFH��

,I�\RX�DUH�ORRNLQJ�WR�SXUFKDVH DQ�DFWLYH�KHDW�VLQN��LW�LV�UHFRPPHQGHG�WKDW�\RX�SXUFKDVH�
IDQ� VZLWFK EDOO�EHDULQJ� PRWRUV� WKDW� RIWHQ� ODVW� PXFK� ORQJHU� WKDQ� VOHHYH� EHDULQJV��
6RPHWLPHV�WKHVH�W\SHV�RI KHDW�VLQNV�DUH�UHIHUUHG�WR�DV�D�+6)��ZKLFK�LV�VKRUW�IRU�KHDW�
VLQN�DQG�IDQ�

3DVVLYH� KHDW� VLQNV DUH� ����� UHOLDEOH�� DV� WKH\� KDYH� QR�PHFKDQLFDO� FRPSRQHQWV��
3DVVLYH� KHDW� VLQNV DUH� PDGH� RI� DQ� DOXPLQXP�ILQQHG� UDGLDWRU� WKDW� GLVVLSDWHV� KHDW�
WKURXJK� FRQYHFWLRQ�� )RU� SDVVLYH� KHDW VLQNV� WR� ZRUN� WR� WKHLU� IXOO� FDSDFLW\�� LW� LV�
UHFRPPHQGHG�WKDW�WKHUH�LV�D�VWHDG\�DLU�IORZ�PRYLQJ�DFURVV WKH�ILQV��7KH�DERYH�SLFWXUH�
LV�DQ�H[DPSOH�RI�D�KHDW�VLQN�WKDW�LV�ERWK�DFWLYH�DQG�SDVVLYH�

+HDW�VSUHDGHUV�DUH�DQRWKHU�QDPH�IRU�KHDW�VLQNV�DQG�FRPPRQO\�XVHG�WR�GHVFULEH�WKH�
FRYHUV�RQ FRPSXWHU�PHPRU\�WKDW�KHOSV�GLVVLSDWH�WKH�KHDW�SURGXFHG�E\�WKH�PHPRU\�
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,&� $OWHUQDWLYHO\� UHIHUUHG� WR� DV� D� EDUH� FKLS�� PRQROLWKLF� LQWHJUDWHG� FLUFXLW�� RU�
PLFURFKLS��,&�LV�VKRUW�IRU�,QWHJUDWHG�&LUFXLW�RU�,QWHJUDWHG�&KLS��7KH�,&�LV�D�SDFNDJH�
FRQWDLQLQJ�PDQ\�FLUFXLWV��SDWKZD\V��WUDQVLVWRUV��DQG�RWKHU HOHFWURQLF�FRPSRQHQWV�DOO�
ZRUNLQJ�WRJHWKHU�WR�SHUIRUP�D�SDUWLFXODU�IXQFWLRQ�RU�D�VHULHV�RI�IXQFWLRQV��,QWHJUDWHG�
FLUFXLWV�DUH� WKH�EXLOGLQJ�EORFNV�RI�FRPSXWHU�KDUGZDUH��7KH�SLFWXUH� LV�DQH[DPSOH�RI�
ZKDW�DQ�,QWHJUDWHG�&LUFXLW�PD\�ORRN�OLNH�RQ�D�FLUFXLW�ERDUG�WRGD\�

,QWHJUDWHG�FLUFXLW

,'(� 7KLV�LV�DOVR�NQRZQ�DV�,QWHJUDWHG�'ULYH�(OHFWURQLFV RU�,%0�'LVF�(OHFWURQLFV��,'(�
LV�PRUH�FRPPRQO\ NQRZQ�DV�$7$�RU�3DUDOOHO�$7$��3$7$���,W�LV�D�VWDQGDUG�LQWHUIDFH�IRU�
,%0�FRPSDWLEOH�KDUG GULYHV�DQG�&'�RU�'9'�GULYHV�� ,'(� LV�GLIIHUHQW� WKDQ�6&6,�DQG�
(QKDQFHG�6PDOO�'HYLFH ,QWHUIDFH��(6',��EHFDXVH�LWV�FRQWUROOHUV�DUH�RQ�HDFK�GULYH��
PHDQLQJ�WKH�GULYH�FDQ�FRQQHFW GLUHFWO\�WR�WKH�PRWKHUERDUG�RU�FRQWUROOHU��,'(�DQG�LWV�
XSGDWHG�VXFFHVVRU��(QKDQFHG�,'( �(,'(���DUH�FRPPRQ�GULYH�LQWHUIDFHV�IRXQG�LQ�,%0�
FRPSDWLEOH�FRPSXWHUV��

%HORZ�LV�D SLFWXUH�RI�WKH�,'(�FRQQHFWRU�RQ�WKH�EDFN�RI�D�KDUG�GULYH��D�SLFWXUH�RI�ZKDW�
DQ�,'(�FDEOH ORRNV�OLNH��DQG�WKH�,'(�FKDQQHOV�LW�FRQQHFWV�WR�RQ�WKH�PRWKHUERDUG�

���3LQ�,'(�,'&�&RQQHFWRU�DQG�FDEOH�

-XPSHU� 7KLV DOORZV�WKH�FRPSXWHU�WR�FORVH�DQ�HOHFWULFDO FLUFXLW��DOORZLQJ�WKH�HOHFWULFLW\�
WR�IORZ�FHUWDLQ VHFWLRQV�RI�WKH�FLUFXLW�ERDUG��-XPSHUV�FRQVLVW�RI�D�VHW RI�VPDOO�SLQV�WKDW�
FDQ�EH�FRYHUHG�ZLWK�D�VPDOO�SODVWLF ER[��MXPSHU�EORFN���%HORZ�WKH� LOOXVWUDWLRQ�� LV�D�
SLFWXUH�RI�ZKDW WKH�MXPSHUV�PD\�ORRN�OLNH�RQ�\RXU�PRWKHUERDUG�
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,Q WKLV�H[DPSOH��WKH�MXPSHU�LV�WKH�ZKLWH�EORFN�FRYHULQJ WZR�RI�WKH�WKUHH�JROG�SLQV��1H[W�
WR�WKH�SLQV�LV�D

6LONVFUHHQ� GHVFULSWLRQ� RI� HDFK� RI� WKH� SLQ� VHWWLQJV�� LQ WKH� SLFWXUH� MXPS� SLQV� ���� IRU�
1RUPDO�PRGH������IRU FRQ�ILJ�PRGH��DQG�ZKHQ�RSHQ�WKH�FRPSXWHU�LV�LQ UHFRYHU\�PRGH�

-XPSHUV� DUH� XVHG� WR� FRQILJXUH� WKH� VHWWLQJV� IRU� FRPSXWHU� SHULSKHUDOV� VXFK� DV� WKH�
PRWKHUERDUG�� KDUG GULYHV�� PRGHPV�� VRXQG� FDUGV�� DQG� RWKHU� FRPSRQHQWV�� )RU�
H[DPSOH��LI�\RXU�PRWKHUERDUG�VXSSRUWV�HGLQWUXVLRQ�GHWHFWLRQ��D�MXPSHU�FDQ�EH�VHW�WR�
HQDEOH�RU�GLVDEOH�WKLV�IHDWXUH�

,Q�WKH�SDVW��EHIRUH�3OXJ�DQG�3OD\��MXPSHUV�ZHUH�XVHG�WR�DGMXVW�GHYLFH�UHVRXUFHV��VXFK�
DV�FKDQJLQJ ZKDW�,54�WKH�GHYLFH�LV�XVLQJ��7RGD\��PRVW�XVHUV�ZLOO�QRW�QHHG�WR�DGMXVW�
DQ\�MXPSHUV�RQ�WKHLU PRWKHUERDUG�RU�H[SDQVLRQ�FDUGV��8VXDOO\��\RX�DUH�PRVW�OLNHO\�WR�
HQFRXQWHU�MXPSHUV�ZKHQ�LQVWDOOLQJ D�QHZ�GULYH��VXFK�DV�D�KDUG�GULYH��$V�FDQ�EH�VHHQ�
LQ�WKH�SLFWXUH�EHORZ��$7$��,'(��KDUG�GULYHV�KDYH MXPSHUV�ZLWK�WKUHH�VHWV�RI�WZR�SLQV��
0RYLQJ�D�MXPSHU�EHWZHHQ�HDFK�WZR�SLQV�ZLOO�FKDQJH�WKH�GULYH IURP�PDVWHU�GULYH��VODYH�
GULYH��RU�FDEOH�VHOHFW�

&RPSXWHU�MXPSHU

0HPRU\�VORW� 7KLV�LV�DOVR�FDOOHG�D PHPRU\�VRFNHW��RU�5$0�VORW�� LW� LV�ZKDW�DOORZV�
FRPSXWHU� PHPRU\� �5$0� WR� EH� LQVHUWHG� LQWR� WKH� FRPSXWHU�� 'HSHQGLQJ� RQ� WKH�
PRWKHUERDUG�� WKHUH� PD\� EH� �� WR� �PHPRU\� VORWV� �VRPHWLPHV� PRUH� RQ� KLJK�HQG�
PRWKHUERDUGV��DQG�LV�ZKDW�GHWHUPLQHV�WKH W\SH�RI�5$0�XVHG�ZLWK�WKH�FRPSXWHU��7KH�
PRVW� FRPPRQ� W\SHV� RI� 5$0� DUH� 6'5$0� DQG ''5� IRU� GHVNWRS� FRPSXWHUV� DQG�
62',00�IRU�ODSWRS�FRPSXWHUV��HDFK�KDYLQJ�YDULRXV W\SHV�DQG�VSHHGV��,Q�WKH�SLFWXUH�
EHORZ��LV�DQ�H[DPSOH�RI�ZKDW�PHPRU\�VORWV�PD\�ORRN�OLNH LQVLGH�D�GHVNWRS�FRPSXWHU��
,Q� WKLV�SLFWXUH�� WKHUH�DUH� WKUHH�RSHQ�DYDLODEOH� VORWV� IRU� WKUHH�PHPRU\ VWLFNV��:KHQ
EX\LQJ�D�QHZ�FRPSXWHU�RU�PRWKHUERDUG��SD\�FORVH�DWWHQWLRQ�WR�WKH�W\SHV�RI�5$0�WKH
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PHPRU\�VORWV��VR�\RX�DUH�IDPLOLDU�ZLWK�ZKDW�W\SH�RI�5$0�WR�EX\�IRU�\RXU�FRPSXWHU��,W�
LV� DOVR LPSRUWDQW� WR� QRWH� KRZ�PDQ\� DYDLODEOH� PHPRU\� VORWV� DUH� DYDLODEOH� LQ� \RXU�
FRPSXWHU��,W�LV�QRW�WRR�FRPPRQ�IRU�FRPSXWHUV�WR�KDYH�DOO�PHPRU\�VORWV�RFFXSLHG��ZKLFK�
PHDQV�LI�\RX�ZDQWHG�WR XSJUDGH�\RXU�FRPSXWHU�PHPRU\�VRPH�RU�DOO�RI�WKH�PHPRU\�
ZRXOG�QHHG�WR�EH�UHPRYHG�ILUVW�

&RPSXWHU�PHPRU\�VORWV�

1RUWKEULGJH� $OWHUQDWLYHO\�UHIHUUHG�WR�DV�WKH�3$&��3&,�$*3�&RQWUROOHU���WKH�QRUWK�
EULGJH� LV� DQ� LQWHJUDWHG� FLUFXLW UHVSRQVLEOH� IRU� FRPPXQLFDWLRQV� EHWZHHQ� WKH� &38�
LQWHUIDFH��$*3��DQG�WKH�PHPRU\��8QOLNH�WKH�6RXWKEULGJH�WKH�1RUWK�EULGJH�LV�GLUHFWO\�
FRQQHFWHG�WR�WKHVH�FRPSRQHQWV�DQG�DFWV�OLNH�D��EULGJH��IRU�WKH�6RXWKEULGJH�FKLS�WR�
FRPPXQLFDWH�ZLWK�WKH�&38��5$0��DQG�JUDSKLFV�FRQWUROOHU��

7RGD\��WKH�QRUWK�EULGJH�LV�D�VLQJOH�FKLS�WKDW�LV�QRUWK RI�WKH�3&,�EXV� KRZHYHU��HDUO\�
FRPSXWHUV�PD\�KDYH�KDG�XS�WR�WKUHH�VHSDUDWH�FKLSV�WKDW�PDGH�XS�WKH�QRUWK�EULGJH��
7KH�QRUWK�EULGJH�LV�XVXDOO\�VOLJKWO\�ODUJHU�WKDQ�WKH�VRXWK�EULGJH�DQG�LV�WKH�FORVHVW�WR�
WKH�&38�DQG�PHPRU\��:KHQ�WKH�&38�QHHGV�GDWD�IURP�5$0��D�UHTXHVW�LV�VHQW�WR�WKH�
QRUWK�EULGJH�PHPRU\�FRQWUROOHU�

$IWHU�WKH�UHTXHVW�KDV�EHHQ�UHFHLYHG��LW�UHVSRQGV�ZLWK�KRZ�ORQJ�WKH�SURFHVVRU�QHHG�WR�
ZDLW� WR� UHDG� WKH PHPRU\� RYHU� WKH� IURQW� VLGH� EXV� �)6%��� +RZHYHU� VRPH� UHVHQW�
PRWKHUERDUG�GRHV�QRW�FRPH�ZLWK�D�QRUWK�EULGJH�

3�� 7KH�3��FRQQHFWRU�LV�D���9�SRZHU�VXSSO\�FDEOH�OLNH�WKDW VKRZQ�LQ�WKH�SLFWXUH�XVHG�
ZLWK�PRWKHUERDUGV�WKDW�KDYH�DQ ,QWHO 3HQWLXP���SURFHVVRU��7KH�3��FDEOH�KDV�WZR�EODFN�
ZLUH�WKDW�VHUYH�DV�D�JURXQG�DQG�WZR�\HOORZ�ZLUHV�WKDW�DUH���9'&�

3��&RQQHFWRU
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5$,'� 6KRUW�IRU�5HGXQGDQW�$UUD\�RI�,QH[SHQVLYH�'LVNV��5$,'�LV DQ�DVVRUWPHQW�RI�KDUG�
GULYHV�FRQQHFWHG�DQG�VHWXS�LQ�ZD\V WR�KHOS�SURWHFW�RU�VSHHG�XS�WKH�SHUIRUPDQFH�RI�D�
FRPSXWHU
V�GLVN�VWRUDJH��5$,'�LV�FRPPRQO\�XVHG�RQ VHUYHUV�DQG�KLJK�SHUIRUPDQFH�
FRPSXWHUV�

6�3',)� 7KLV�LV�DOVR�FDOOHG 6RQ\�DQG�3KLOOLSV�'LJLWDO�,QWHUFRQQHFW�)RUPDW��WKH�6�3',)�
RU� 63',)� LQWHUIDFH� WUDQVPLWV� GLJLWDO� DXGLR� LQ� D FRPSUHVVHG� IRUP� EHWZHHQ� DXGLR�
HTXLSPHQW�DQG�KRPH�WKHDWHU V\VWHPV��7KH�6�3',)�LQWHUIDFH�FDQ�XWLOL]H�D�FRD[LDO�FDEOH�
RU�D ILEHU�RSWLF�FDEOH�WR�WUDQVPLW�WKH�DXGLR��&RPPRQ�HTXLSPHQW�WR�XVH WKLV�LQWHUIDFH�LV�
'9'�3OD\HUV�DQG�&'�3OD\HUV��FRQQHFWLQJ�WR�D KRPH�WKHDWHU�V\VWHP�IRU�'ROE\�'LJLWDO�
RU�'76�VXUURXQG�VRXQG��

+LJK�TXDOLW\�VRXQG�FDUGV�DQG�ODSWRSV�DOVR�KDYH�WKLV�FRQQHFWRU��,Q�WKH�ILUVW�SLFWXUH�LV DQ�
H[DPSOH�RI�ZKDW�WKH�63',)�FRQQHFWRU�PD\�ORRN�OLNH�RQ�\RXU�FRPSXWHU�PRWKHUERDUG�

7KH�DXGLR� WUDQVPLWWHG� LV� WKURXJK�WKH�6�3',)� LQWHUIDFH� LV�GHILQHG�E\� WKH ,(&�������
VWDQGDUG��,Q�WKH�VHFRQG�SLFWXUH�WR�WKH�ULJKW��LV�DQ�H[DPSOH�RI�D ILEHU�RSWLF�FRQQHFWLRQ�
RQ�WKH�EDFN�RI�DXGLR�HTXLSPHQW�

0RWKHUERDUG�63',)�FRQQHFWLRQ

6$7$� 7KH�IXOO�QDPH�IRU�6$7$�LV 6HULDO $7$��6$7$�����ZDV�ILUVW�UHOHDVHG�LQ�$XJXVW�
����DQG� LV� D� UHSODFHPHQW� IRU� WKH� 3DUDOOHO� $7$� LQWHUIDFH� XVHG� LQ� ,%0 FRPSDWLEOH�
FRPSXWHUV��6HULDO $7$�LV�FDSDEOH�RI�GHOLYHULQJ����*ESV�������0%SV��RI�SHUIRUPDQFH�
WR�HDFK�GULYH�ZLWKLQ�D�GLVN DUUD\��,W�KDV�WKH�EHQHILW�RI�EHLQJ�EDFNZDUGV�FRPSDWLEOH�ZLWK
$7$ DQG�$7$3,�GHYLFHV��DQG�RIIHUV�D�WKLQ��VPDOO�FDEOH�VROXWLRQ��DV VHHQ�LQ�WKH�SKRWR�
EHORZ��

7KLV�FDEOH�KHOSV�PDNH�D�PXFK HDVLHU�FDEOH� URXWLQJ�DQG�RIIHUV�EHWWHU�DLUIORZ� LQ� WKH�
FRPSXWHU ZKHQ�FRPSDUHG�WR� WKH�HDUOLHU� ULEERQ�FDEOHV�XVHG�ZLWK�$7$ GULYHV� 6$7$�
DOVR�VXSSRUWV�H[WHUQDO�GULYHV�WKURXJK�([WHUQDO�6$7$�PRUH FRPPRQO\�NQRZQ�DV�H�
6$7$��(�6$7$�RIIHUV�PDQ\�PRUH�DGYDQWDJHV ZKHQ�FRPSDUHG�WR�RWKHU�VROXWLRQV��)RU�
H[DPSOH��LW�LV�KRW�VZDSSDEOH� VXSSRUWV�IDVWHU�WUDQVIHU�VSHHGV�ZLWK�QR�ERWWOHQHFN�LVVXHV�
OLNH�86%�DQG )LUH :LUH��DQG�VXSSRUWV�GLVN�GULYH�WHFKQRORJLHV�VXFK�DV�6�0�$�5�7�

+RZHYHU�� H�6$7$� GRHV� KDYH� VRPH� GLVDGYDQWDJHV� VXFK� DV� QRW GLVWULEXWLQJ� SRZHU�
WKURXJK�WKH�FDEOH� OLNH�86%��ZKLFK�PHDQV�GULYHV�UHTXLUH DQ�H[WHUQDO�SRZHU�VRXUFH��
7KH�H�6$7$�FDEOH�DOVR�VXSSRUWV�D�PD[LPXP OHQJWK�RI�XS�WR��P��%HFDXVH�RI� WKHVH�
GLVDGYDQWDJHV� GRQ
W� SODQ� RQ� H�6$7$ EHFRPLQJ� WKH� RQO\� H[WHUQDO� VROXWLRQ� IRU�
FRPSXWHUV�
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6RFNHW� :KHQ� UHIHUULQJ� WR� D� SURFHVVRU�� D�&38�VRFNHW�RU�SURFHVVRU VRFNHW� LV� D�
FRQQHFWLRQ�WKDW�DOORZV�WKH�FRPSXWHU�SURFHVVRUVWR�EH�FRQQHFWHG�WR�D�PRWKHUERDUG� )RU�
H[DPSOH�� WKH 6RFNHW� ���� LV� DQ� H[DPSOH� RI� VXFK� D� VRFNHW�� 7KH� SLFWXUH VKRZV� DQ�
H[DPSOH�RI�ZKDW�D�VRFNHW�PD\�ORRN�OLNH�RQ�DQRWKHU ERDUG��$OWKRXJK�WKHUH�KDYH�EHHQ�
FRPSXWHUV�WKDW XVHG�WKH�VORW�SURFHVVRU��PRVW�FRPSXWHUV�WRGD\�DQG�LQ�WKH SDVW�KDYH�
XVHG�VRFNHW�SURFHVVRUV�

6RFNHW�����3*$���

6\VWHP� SDQHO� FRQQHFWRU� $OWHUQDWLYHO\� UHIHUUHG� WR� DV� WKH� I�SDQHO� RU� IURQW� SDQHO�
FRQQHFWRU��WKH�V\VWHP�SDQHO�FRQQHFWRU�RU�V\VWHP�SDQHO KHDGHU�FRQWUROV�D�FRPSXWHU�



��

SRZHU� EXWWRQ�� UHVHW� EXWWRQ�� DQG� OHG¶V�� 7KH�6\VWHP� SDQHO� FDEOHV�� DV� VKRZQ� LQ� WKH�
SLFWXUH�DUH�WZR�ZLUH�FDEOHV�WKDW�DUH�FRORU�FRGHG�WR�KHOS�LGHQWLI\�ZKHUH�WKH\�FRQQHFW�WR�
WKH�PRWKHUERDUG�V\VWHP SDQHO�FRQQHFWRU�

7KH�EODFN�RU�ZKLWH�ZLUH�LV�WKH�JURXQG��*1'��ZLUH�DQG�WKH�FRORUHG�ZLUH�LV�WKH�SRZHUHG�
ZLUH��7KH�FDEOHV��FRORUV��DQG�FRQQHFWLRQV�YDU\�GHSHQGLQJ�RQ�WKH�FRPSXWHU�FDVH�DQG�
PRWKHU ERDUG \RX�KDYH��KRZHYHU��WKLV�JHQHUDOO\�LQFOXGH�WKH�FDEOHV PHQWLRQHG�EHORZ�

�� +''�/('��,'(�/('��� 7KH�/('�DFWLYLW\�OLJKW�IRU�WKH�KDUG�GULYH��7KLV�LV�WKH�/('�
WKDW�IODVKHV�DV�LQIRUPDWLRQ�LV�EHLQJ�ZULWWHQ�DQG�UHDG�IURP�WKH�KDUG�GULYH�

�� 3RZHU�/('��3/('��� 7KH�/('�SRZHU�OLJKW��ZKLFK�LQGLFDWHV�ZKHQ�WKH�FRPSXWHU�
LV�RQ��RII��RU�LQ�6WDQGE\�

�� 3RZHU�6:��3:56:��� &RQWUROV�WKH�SRZHU�EXWWRQ�WKDW�DOORZV�\RX�WR�WXUQ�RQ�
DQG�RII�WKH�FRPSXWHU�

�� 5HVHW�6:�� +DQGOHV�WKH�UHVHW�EXWWRQ�WR�UHVWDUW�WKH�FRPSXWHU�

�� 6SHDNHU�� 7KH�LQWHUQDO�VSHDNHU�XVHG�WR�VRXQG�WKH�EHHS�QRLVHV�\RX�KHDU�IURP�
\RXU�FRPSXWHU�ZKHQ�LW�LV�ERRWLQJ�

3OHDVH� QRWH� WKDW� ZLWK� PRVW� FRPSXWHU�PRWKHUERDUGV�� WKH� V\VWHP� SDQHO� FDEOHV� DUH�
FRQQHFWHG�GLUHFWO\�WR�WKH�PRWKHUERDUG��+RZHYHU��VRPH�PRWKHUERDUG�PDQXIDFWXUHUV�
VXFK�DV�$686�LQFOXGH�D�4�&RQQHFWRU ZLWK�WKH�PRWKHUERDUG��:LWK�D�4�&RQQHFWRU��WKH�
XVHU� FDQ� FRQQHFW� WKH� V\VWHP� SDQHO� FDEOHV� DZD\� IURP� WKH�PRWKHUERDUG� DQG� WKHQ�
FRQQHFW�WKH�4�&RQQHFWRU�WR�WKH�PRWKHUERDUG�

6\VWHP�3DQHO�FDEOH�DQG�FRQQHFWRU



��

6WDQGRXW� 6RPHWLPHV�UHIHUUHG� WR�DV�D�VWDQGRII�DQG�VSDFHU��VWDQGRXWV� LV�D�VPDOO�
PHWDO�RU�SODVWLF�VFUHZV�WKDW�DWWDFKHV�WR�D�FRPSXWHU�FDVH�DQG�KROGV�WKH�PRWKHUERDUG�
WR�WKH�FDVH��7KH�SLFWXUH�KHOSV�JLYH�DQ�H[DPSOH�RI�D�VWDQGRXW��,Q�WKLV�SLFWXUH�EHORZ��WKH�
OHIW�VWDQGRXW�KDV�DV�FUHZ�LQVHUWHG�LQ�WKH�KROH�WR�KHOS�GHPRQVWUDWH�KRZ�LW�ZRUNV��7KH�
PRWKHUERDUG�ZRXOG�EH�SODFHG�EHWZHHQ�WKH�VWDQGRXW�DQG�WKH�VFUHZ�

)XVH��7KLV� DFW� DV� D�PLQL� FLUFXLW� EUHDNHU�� D� IXVH LV� D� UHVLVWRU� ZLWK� D� ORZ� WROHUDQFH�
GHVLJQHG�WR�IDLO�LI�H[FHVVLYH�FXUUHQW�IORZV�WKURXJK�DQ�HOHFWURQLF�GHYLFH�

0RWKHUERDUG�FDVH�VWDQGRXW

&DVH� IDQ�7KLV� LV� DOVR� UHIHUUHG� WR� DV� D� V\VWHP� IDQ�� D� FDVH� IDQ� LV� ORFDWHG� LQVLGH� D�
FRPSXWHU��DWWDFKHG�WR�WKH�IURQW�RU�EDFN�RI�LWV�FDVH��&DVH�)DQV�KHOS�EULQJ�FRRO�DLU�LQWR�
DQG�EORZ�KRW�DLU�RXW�RI� WKH�FDVH��7KH\�DUH�DYDLODEOH� LQ�D�ZLGH�YDULHW\�RI�VL]HV��EXW�
��PP����PP��DQG ���PP����FP��ZLWK�D�ZLGWK�RI���PP�DUH�WKH�PRVW�FRPPRQ��%HORZ�
LV�DQ�H[DPSOH�RI�KRZ�D�FRPSXWHU�FDVH�IDQ�PD\�ORRN�

([SDQVLRQ� 6ORW� 7KLV� LV� DOVR� FDOOHG� D� EXV� VORW� RU� H[SDQVLRQ� SRUW� $Q�
H[SDQVLRQ�VORW�LV�DQ�RSHQLQJ�ORFDWHG�LQVLGH�D�FRPSXWHU�RQ�WKH�PRWKHUERDUG
RU�ULVHU�ERDUG�WKDW�DOORZV�DGGLWLRQDO�ERDUGV�WR�EH�FRQQHFWHG��)RU�H[DPSOH��
LI�\RX�ZDQWHG�WR�LQVWDOO�D�QHZ�YLGHR�FDUG�LQ�WKH�FRPSXWHU�\RX
G�SXUFKDVH�D�
YLGHR�H[SDQVLRQ�FDUG�DQG�LQVWDOO�WKDW�FDUG�LQWR�WKH�FRPSDWLEOH�H[SDQVLRQ�
VORW�

0RVW�FRPSXWHUV�KDYH�H[SDQVLRQ�VORWV�RQ�WKH�PRWKHUERDUG�WKDW�DOORZ�\RX�
WR�DGG�YDULRXV�W\SHV�RI�H[SDQVLRQ�FDUGV��

6RXQGFDUG��7KH VRXQGFDUG� DOVR FDOOHG DQ DXGLR FDUG� LV UHVSRQVLEOH IRU ZKDW
\RX�KHDU�LQ WKH�VSHDNHU VRUH KHDGSKRQHV� 0RVW PRWKHUERDUG GLVKHYHOV
LQWHJUDWHG VRXQG� EXW \RX FDQ� XSJUDGH WR D GHGLFDWHG VRXQG FDUG IRU
KLJKHU�TXDOLW\ VRXQG�
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1HWZRUN FDUG� 7KH QHWZRUN FDUG�DOORZV \RXU�FRPSXWHU WR FRPPXQLFDWH RYHU�
DQ�QHWZRUN DQG DFFHVV WKH ,QWHUQHW� ,W�FDQ�HLWKHU FRQQHFW ZLWK DQ�(WKHUQHW
FDEOH RU WKURXJK KDUG�ZLUHOHVV FRQQHFWLRQ �RIWHQ FDOOHG :L�)L�� 0DQ\ PRWKHU
ERDUGV VKDYH EXLOW�LQQDWH RU FRQQHFWLRQV� DQG�DQ�QHWZRUN FDUG FDQ DOVR�EH
DGGHG WR DQ H[SDQVLRQ VORW�

%OXHWRRWK� FDUG� %OXHWRRWK LV WHFKQRORJ\ IRU ZLUHOHVV FRPPXQLFDWLRQ RYHU
VKRUW GLVWDQFHV� ,W
V RIWHQ XVHG LQ FRPSXWHUV� WR� FRPPXQLFDWH ZLWK
ZLUHOHVV NH\ERDUGV� PLFH� DQG SULQWHUV� ,W
V RIWHQ EXLOW LQ WR WKHP RWKHU
ERDUG RU LQFOXGHG�LQ D ZLUHOHVV QHWZRUN FDUG��)RU FRPSXWHUV WKDW GRQ
W KDYH
%OXHWRRWK� 86% DGDSWHU� FDOOHG D GRQJOH� FDQ EH�SXUFKDVHG�

'LS�6ZLWFK� $�GLS�VZLWFK LV�D�VHW�RI�VPDOO�VZLWFKHV�LQ�D�GXDO�LQ�OLQH�SDFNDJH��',3��WKDW�
LV�XVHG�WR�FKDQJH�WKH�RSHUDWLQJ�PRGH�RI�D�GHYLFH��'LS�VZLWFKHV�DUH�XVHG�WR�FRQILJXUH�
FRPSXWHU�SHULSKHUDOV�VXFK�DV�KDUG�GULYHV��PRGHPV��VRXQG�FDUGV��DQG�PRWKHUERDUGV��
7KH\�DUH�RIWHQ�XVHG�DV�DQ DOWHUQDWLYH�WR�MXPSHUV�EHFDXVH�WKH\�DUH�HDVLHU�WR�RSHUDWH�
DQG� OHVV� OLNHO\� WR� JHW� ORVW�� 7RGD\�� GLS� VZLWFKHV� DUH� OHVV� FRPPRQ� EHFDXVH� PRVW�
FRPSXWHUV� XWLOL]H� 3OXJ�DQG�3OD\�� VR� KDUGZDUH� QR� ORQJHU� UHTXLUHV� PDQXDO�
FRQILJXUDWLRQ�

3URFHVVRU� 7KH�SURFHVVRU�LV�WKH PDLQ�³EUDLQ´�RI�D�FRPSXWHU�V\VWHP���,W�SHUIRUPV�DOO�
RI� WKH� LQVWUXFWLRQV� DQG� FDOFXODWLRQV� WKDW� DUH� QHHGHG� DQG� PDQDJHV� WKH� IORZ� RI�
LQIRUPDWLRQ�WKURXJK�D�FRPSXWHU���,W� LV�DOVR�FDOOHG�WKH�&38��FHQWUDO�SURFHVVLQJ�XQLW���
DOWKRXJK�WKLV�WHUP�FDQ�DOVR�EH�XVHG�WR�GHVFULEH�D�FRPSXWHU�FDVH�DORQJ�ZLWK�DOO�RI�WKH�
KDUGZDUH�IRXQG�LQVLGH�LW���

$QRWKHU�QDPH�IRU�WKH�SURFHVVRU�LV�D�FRPSXWHU�³FKLS´�DOWKRXJK�WKLV�WHUP�FDQ�UHIHU�WR�
RWKHU�OHVVHU�SURFHVVRUV��VXFK�DV�WKH�%,26����3URFHVVRUV�DUH�FRQWLQXDOO\�HYROYLQJ�DQG�
EHFRPLQJ� IDVWHU� DQG� PRUH� SRZHUIXO�� � 7KH� VSHHG� RI� D� SURFHVVRU� LV� PHDVXUHG� LQ�
PHJDKHUW]��0+]��RU�JLJDKHUW]��*+]����

³%HHS�%HHS´
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$Q�ROGHU�FRPSXWHU�PLJKW�KDYH�D�SURFHVVRU�ZLWK�D�VSHHG�RI������0+]��HTXLYDOHQW�WR���
*+]��RU� ORZHU��EXW�SURFHVVRUV�ZLWK�VSHHGV�RI�RYHU���*+]�DUH�QRZ�FRPPRQ�� 2QH�
SURFHVVRU�FRPSDQ\��,QWHO��PDGH�D�SRSXODU�VHULHV�RI�SURFHVVRUV�FDOOHG�3HQWLXP���0DQ\�
UHFRQGLWLRQHG�FRPSXWHUV�FRQWDLQ�3HQWLXP�,,��3HQWLXP�,,,�DQG�3HQWLXP���SURFHVVRUV��
ZLWK�3HQWLXP���EHLQJ�WKH�IDVWHVW�RI�WKHVH�

3OHDVH�QRWH�WKDW�WKH�SURFHVVRU�FRPHV�LQ�GLIIHUHQW�VKDSHV�DQG�VL]HV�GHSHQGLQJ�RQ�LWV�
PDQXIDFWXUHU��

5DQGRP�$FFHVV�0HPRU\� �� 5$0�� WKLV LV�DOVR� FDOOHG� WKH�&RPSXWHU�0HPRU\�� 7KH�
5HDG� DQG� ZULWH� �5�:��PHPRU\� RI� D� FRPSXWHU� LV� FDOOHG� 5$0�� 7KH� 8VHU� FDQ� ZULWH�
LQIRUPDWLRQ�WR�LW�DQG�UHDG�LQIRUPDWLRQ�IURP�LW� :LWK�5DP�DQ\�ORFDWLRQ�FDQ�EH�UHDFKHG�
LQ�D�IL[HG��DQG�VKRUW��DPRXQW�RI�WLPH�DIWHU�VSHFLI\LQJ�LWV�DGGUHVV�

7KH�5$0�LV�D�YRODWLOH�PHPRU\��LW�PHDQV�LQIRUPDWLRQ�ZULWWHQ�WR�LW�FDQ�EH�DFFHVVHG�DV�
ORQJ�DV�SRZHU�LV�RQ��$V�VRRQ�DV�WKH�SRZHU�LV�RII��LW�FDQQRW�EH�DFFHVVHG���6R�WKLV�PHDQV�
5$0� FRPSXWHU� PHPRU\� HVVHQWLDOO\� HPSW\�5$0� KROGV� GDWD� DQG� SURFHVVLQJ�
LQVWUXFWLRQV�WHPSRUDULO\�XQWLO�WKH�&38 QHHGV�LW�

5$0� LV� FRQVLGHUHG� ³UDQGRP� DFFHVV´� EHFDXVH� \RX� FDQ� DFFHVV� DQ\� PHPRU\� FHOO�
GLUHFWO\� LI�\RX�NQRZ� WKH� URZ�DQG�FROXPQ� WKDW� LQWHUVHFW�DW� WKDW�FHOO��5$0� LV�PDGH� LQ�
HOHFWURQLF�FKLSV�PDGH�RI�VR�FDOOHG�VHPLFRQGXFWRU�PDWHULDO�� MXVW� OLNH�SURFHVVRUV�DQG�
PDQ\�RWKHU�W\SHV�RI�FKLSV��,Q�5$0��WUDQVLVWRUV�PDNH�XS�WKH�LQGLYLGXDO�VWRUDJH�FHOOV�
ZKLFK�FDQ�HDFK�³UHPHPEHU´�DQ�DPRXQW�RI�GDWD��IRU�H[DPSOH����RU���ELWV�± DV�ORQJ�DV�
WKH�3& LV�VZLWFKHG�RQ��3K\VLFDOO\��5$0�FRQVLVWV�RI�VPDOO�HOHFWURQLF�FKLSV�ZKLFK�DUH�
PRXQWHG�LQ�PRGXOHV��VPDOO�SULQWHG�FLUFXLW�ERDUGV���7KH�PRGXOHV�DUH� LQVWDOOHG� LQ�WKH�
3&¶V�PRWKHUERDUG�XVLQJ�VRFNHWV�± WKHUH�DUH�W\SLFDOO\������RU���RI�WKHVH��

7KHUH�DUH�WZR�EDVLF�W\SHV�RI�5$0�

�L��'\QDPLF�5DP

�LL��6WDWLF�5$0
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'\QDPLF�5$0�� ORVHV� LWV�VWRUHG� LQIRUPDWLRQ� LQ�D�YHU\�VKRUW WLPH��IRU�PLOOL�VHF���HYHQ�
ZKHQ�SRZHU�VXSSO\�LV�RQ��'�5$0¶�LV FKHDSHU�	�ORZHU�

6LPLODU� WR� D� PLFURSURFHVVRU� FKLS� LV� DQ� ,QWHJUDWHG� &LUFXLW� �,&� PDGH� RI� PLOOLRQV� RI�
WUDQVLVWRUV�DQG�FDSDFLWRUV� ,Q�WKH�PRVW�FRPPRQ�IRUP�RI�FRPSXWHU�PHPRU\��'\QDPLF�
0HPRU\�&HOO�UHSUHVHQWV�D�VLQJOH�ELW�RI�GDWD��7KH�FDSDFLWRU KROGV�WKH�ELW�RI�LQIRUPDWLRQ�
± D���RU�D����7KH�WUDQVLVWRU�DFWV DV�D�VZLWFK�WKDW�OHWV�WKH�FRQWURO�FLUFXLWU\�RQ�WKH�PHPRU\�
FKLS UHDG�WKH�FDSDFLWRU�RU�FKDQJHV�LWV�VWDWH��$�FDSDFLWRU�LV�OLNH�D VPDOO�EXFNHW�WKDW�LV�
DEOH� WR� VWRUH� HOHFWURQV�� 7R� VWRUH� D� �� LQ� WKH PHPRU\� FHOO�� WKH� EXFNHW� LV� ILOOHG� ZLWK�
HOHFWURQV�

7R�VWRUH�D����LW�LV�HPSWLHG��7KH�SUREOHP�ZLWK�WKH�FDSDFLWRU¶V EXFNHW�LV�WKDW�LW�KDV�D�OHDN��
,Q�D�PDWWHU�RI�D�IHZ�PLOOLVHFRQGV�D IXOO�EXFNHW�EHFRPHV�HPSW\��7KHUHIRUH��IRU�G\QDPLF�
PHPRU\ WR�ZRUN��HLWKHU� WKH�&38�RU� WKH�0HPRU\�&RQWUROOHU�KDV� WR FRPH�DORQJ�DQG�
UHFKDUJH�DOO�RI�WKH�FDSDFLWRUV�KROGLQJ�LW EHIRUH�WKH\�GLVFKDUJH��7R�GR�WKLV��WKH�PHPRU\�
FRQWUROOHU UHDGV� WKH� PHPRU\� DQG� WKHQ� ZULWHV� LW� ULJKW� EDFN�� 7KLV� UHIUHVK RSHUDWLRQ�
KDSSHQV�DXWRPDWLFDOO\�WKRXVDQGV�RI�WLPHV�SHU VHFRQG�

&RPSXWHU�520��$ JRRG H[DPSOH RI 520 LQ�WKH FRPSXWHU LV WKH FRPSXWHU %,26��D
3520 FKLS�WKDW�VWRUHV WKH SURJUDPPLQJ QHHGHG�WR�EHJLQ�WKH LQLWLDO FRPSXWHU VWDUWXS�
SURFHVV��8VLQJ D QRQ�YRODWLOH�VWRUDJH LV WKH RQO\�ZD\�WR�EHJLQ�WKH�VWDUWXS�SURFHVV IRU
FRPSXWHUV DQG�RWKHU GHYLFHV WKDW XVH D VLPLODU VWDUWXS�SURFHVV��520 FKLSV DUH DOVR�
XVHG�LQ�JDPLQJ V\VWHP FDUWULGJHV��OLNH WKH�RULJLQDO 1LQWHQGR��*DPH ER\��6HJD *HQHVLV��
DQG�D QXPEHU RI RWKHUV��7KH JDPH FDUWULGJH�VWRUHV WKH JDPH SURJUDPPLQJ RQ�D 520
FKLS�WKDW LV UHDG�E\�WKH JDPH FRQVROH ZKHQ�WKH�FDUWULGJH LV LQVHUWHG�LQWR�WKH FRQVROH�

7KH ROGHVW 520�W\SH VWRUDJHPHGLD FDQ�EH GDWHG�EDFN�WR������ZLWK�GUXP
PHPRU\��7RGD\��520�W\SH VWRUDJH PHGLD LV VWLOO XVHG�DQG�FRQWLQXHV WR�EH
LPSURYHG�XSRQ�IRU EHWWHU�SHUIRUPDQFH DQG�VWRUDJH FDSDFLW\�

+DUG�GULYH� 7KH KDUG� GULYH RQ \RXU� FRPSXWHU LV ZKHUH WKH VRIWZDUH LV
LQVWDOOHG��DQG LW
V DOVR�ZKHUH \RXU GRFXPHQWV DQG RWKHU ILOHV DUH VWRUHG�
7KH KDUG GULYH LV ORQJ�WHUP�VWRUDJH� ZKLFK�PHDQV WKH GDWD LV VWLOO VDYHG HYHQ
LI \RX WXUQ WKH FRPSXWHU RIIHU XQSOXJ LW�

:KHQ�\RX UXQ�D SURJUDP RU RSHQ D ILOH� WKH�FRPSXWHU FRSLHV VRPH RI WKH
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GDWD IURP�WKH KDUG�GULYH RQ WR WKH 5$0� :KHQ�\RX VDYH D ILOH� WKH GDWD LV
FRSLHG EDFN�WR WKH�KDUG�GULYH� 7KH IDVWHU WKH KDUG GULYH LV� WKH�IDVWHU \RXU�
FRPSXWH�FDQ VWDUWXS DQG�ORDG SURJUDPV��7KH�GLDJUDP�EHORZ�VKRZV�KRZ�D�
KDUG�GULYH�ORRNV�OLNH�

3HULSKHUDO�KDUGZDUH� 3HULSKHUDO�KDUGZDUH�LV�WKH�QDPH�IRU�WKH�FRPSXWHU�FRPSRQHQWV�
WKDW�DUH�QRW�IRXQG�ZLWKLQ�WKH�FRPSXWHU�FDVH���7KLV�LQFOXGHV�LQSXW�GHYLFHV�VXFK�DV�D�
PRXVH��PLFURSKRQH DQG�NH\ERDUG��ZKLFK�FDUU\�LQIRUPDWLRQ�IURP�WKH�FRPSXWHU�XVHU�
WR�WKH�SURFHVVRU��DQG�RXWSXW�GHYLFHV�VXFK�DV�D�PRQLWRU��SULQWHU�DQG�VSHDNHUV��ZKLFK�
GLVSOD\�RU�WUDQVPLW�LQIRUPDWLRQ�IURP�WKH�FRPSXWHU�EDFN�WR�WKH�XVHU�

&RPSXWHU� 3RUWV�� 7KH� SHULSKHUDO� KDUGZDUH� PHQWLRQHG� DERYH� PXVW� DWWDFK� WR� WKH�
FRPSXWHU�VR� WKDW� LW�FDQ� WUDQVPLW� LQIRUPDWLRQ� IURP� WKH�XVHU� WR� WKH�FRPSXWHU� �RU�YLFH�
YHUVD��� �7KHUH�DUH�D�YDULHW\�RI�SRUWV�SUHVHQW�RQ�D�FRPSXWHU� IRU� WKHVH�DWWDFKPHQWV���
7KHVH�SRUWV�KDYH�JUDGXDOO\�FKDQJHG�RYHU�WLPH�DV�FRPSXWHUV�KDYH�FKDQJHG�WR�EHFRPH�
IDVWHU�DQG�HDVLHU�WR�ZRUN�ZLWK���3RUWV�DOVR�YDU\ ZLWK�WKH�W\SH�RI�HTXLSPHQW�WKDW�FRQQHFWV�
WR�WKH�SRUWV���$�FRPSXWHU�ODE�PDQDJHU�VKRXOG�EHFRPH�IDPLOLDU�ZLWK�WKH�PRVW�FRPPRQ�
SRUWV��DQG�WKHLU�XVHV���DV�GHVFULEHG�EHORZ�

6HULDO�3RUW�7KLV�SRUW�IRU�XVH�ZLWK���SLQ�FRQQHFWRUV�LV�QR�ORQJHU�FRPPRQO\�XVHG��EXW�LV�
IRXQG�RQ�PDQ\�ROGHU�FRPSXWHUV���,W�ZDV�XVHG�IRU�SULQWHUV��PLFH��PRGHPV�DQG�D�YDULHW\�
RI�RWKHU�GLJLWDO�GHYLFHV�

3DUDOOHO�3RUW�7KLV�ORQJ�DQG�VOHQGHU�SRUW� LV�DOVR�QR�ORQJHU�FRPPRQO\�XVHG��EXW�ZDV�
WKH�PRVW�FRPPRQ�ZD\�RI�DWWDFKLQJ�D�SULQWHU� WR�D�FRPSXWHU�XQWLO� WKH� LQWURGXFWLRQ�RI�
86%�SRUWV��VHH�EHORZ��� �7KH�PRVW�FRPPRQ�SDUDOOHO�SRUW�KDV�KROHV� IRU����SLQV��EXW�
RWKHU�PRGHOV�ZHUH�DOVR�PDQXIDFWXUHG���

9*$� 7KH�9LGHR�*UDSKLFV�$UUD\�SRUW�LV�IRXQG�RQ�PRVW�FRPSXWHUV�WRGD\�DQG�LV�XVHG�
WR�FRQQHFW�YLGHR�GLVSOD\�GHYLFHV�VXFK DV�PRQLWRUV�DQG�SURMHFWRUV���,W�KDV�WKUHH�URZV�
RI�KROHV��IRU�D����SLQ�FRQQHFWRU�

36�����8QWLO�UHFHQWO\��WKLV�W\SH�RI�SRUW�ZDV�FRPPRQO\�XVHG�WR�FRQQHFW�NH\ERDUGV�DQG�
PLFH�WR�FRPSXWHUV���0RVW�GHVNWRS�FRPSXWHUV�KDYH�WZR�RI�WKHVH�URXQG�SRUWV�IRU�VL[�SLQ�
FRQQHFWRUV��RQH�IRU�WKH�PRXVH�DQG�RQH�IRU�WKH�NH\ERDUG���

86%� 7KH�8QLYHUVDO�6HULDO�%XV�LV�QRZ�WKH�PRVW�FRPPRQ�W\SH�RI�SRUW�RQ�D�FRPSXWHU���
,W�ZDV�GHYHORSHG�LQ�WKH�ODWH�����V�DV�D�ZD\�WR�UHSODFH�WKH�YDULHW\�RI�SRUWV�GHVFULEHG�
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DERYH�� � ,W� FDQ�EH�XVHG� WR� FRQQHFW�PLFH�� NH\ERDUGV��SULQWHUV��DQG�H[WHUQDO� VWRUDJH�
GHYLFHV�VXFK�DV�'9'�5:�GULYHV�DQG�IODVK GULYHV���,W�KDV�JRQH�WKURXJK�WKUHH�GLIIHUHQW�
PRGHOV��86%������86%�����DQG�86%�������ZLWK�86%�����EHLQJ�WKH�IDVWHVW�DW�VHQGLQJ�
DQG�UHFHLYLQJ�LQIRUPDWLRQ���2OGHU�86%�GHYLFHV�FDQ�EH�XVHG�LQ�QHZHU�PRGHO�86%�SRUWV��

756�756��WLS��ULQJ�DQG�VOHHYH��SRUWV�DUH�DOVR�NQRZQ�DV�SRUWV�IRU�PLQL�MDFNV�RU�DXGLR�
MDFNV���7KH\�DUH�FRPPRQO\�XVHG�WR�FRQQHFW�DXGLR�GHYLFHV�VXFK�DV�KHDGSKRQHV�DQG�
PLFURSKRQHV�WR�FRPSXWHUV�

(WKHUQHW� 7KLV�SRUW��ZKLFK�ORRNV�OLNH�D�VOLJKWO\�ZLGHU�YHUVLRQ�RI�D�SRUW�IRU�D�SKRQH�MDFN��
LV�XVHG�WR�QHWZRUN�FRPSXWHUV�YLD�FDWHJRU\����&$7���QHWZRUN�FDEOH���$OWKRXJK�PDQ\�
FRPSXWHUV�QRZ�FRQQHFW�ZLUHOHVVO\��WKLV�SRUW�LV�VWLOO�WKH�VWDQGDUG�IRU�ZLUHG�QHWZRUNHG�
FRPSXWHUV���6RPH�FRPSXWHUV�DOVR�KDYH�WKH�QDUURZHU�SRUW�IRU�DQ�DFWXDO�SKRQH�MDFN���
7KHVH�DUH�XVHG�IRU�PRGHP�FRQQHFWLRQV�RYHU�WHOHSKRQH�OLQHV�

6HULDO�3RUW��OHIW�

3DUDOOHO�3RUW��ULJKW�

36���3RUWV

9*$�3RUW

756� �PLQL�MDFN��
3RUWV

86%�3RUWV

86%�3RUWV

3KRQH�0RGHP�-DFNV��WRS�

(WKHUQHW�3RUW��ERWWRP�

�ĂĐŬ�ŽĨ��ĞƐŬƚŽƉ��ŽŵƉƵƚĞƌ�^ŚŽǁŝŶŐ�WŽƌƚƐ
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6HOI�$VVHVVPHQW�([HUFLVH�V�

�� /LVW�� GLIIHUHQW�FRPSRQHQWV�RI�D�FRPSXWHU�V\VWHP��DQG�H[SODLQ�WKHP�LQ�\RXU�
RZQ�XQGHUVWDQGLQJ��

�� <RX�FDQ�XVH�D�SK\VLFDO�GHVNWRS�RSHQ�LW�DQG�WU\�WR�LGHQWLI\�WKH�WKLQJ�\RX�FDQ�
VHH"

6HOI�$VVHVVPHQW�$QVZHU�V�

7KH�WHQ�GLIIHUHQW�FRPSRQHQW�RI�FRPSXWHU�V\VWHP�WKHUH�DUH�DV�IROORZV�

�� 0RWKHUERDUG� LV�RQH�RI�WKH�PRVW�HVVHQWLDO�SDUWV�RI�D�FRPSXWHU�V\VWHP��,W�KROGV�
WRJHWKHU�PDQ\�RI�WKH�FUXFLDO�FRPSRQHQWV�RI�D�FRPSXWHU��LQFOXGLQJ�WKH�FHQWUDO�
SURFHVVLQJ�XQLW��PHPRU\�DQG�FRQQHFWRUV�IRU�LQSXW�DQG�RXWSXW�GHYLFHV���

�� &HQWUDO�3URFHVVLQJ�8QLW� LV�D�EUDLQ�RI�D�FRPSXWHU�ZKHUH�PRVW�FDOFXODWLRQV�
WDNH�SODFH��

�� 0HPRU\� LV�D�WHPSRUDU\�VWRUDJH�DUHD��,W�KROGV�WKH�GDWD�DQG�LQVWUXFWLRQ�WKDW�
WKH�FHQWUDO�SURFHVVLQJ�XQLW�QHHG�EHIRUH�D�SURJUDP�FDQ�EH�UXQ� WKH�SURJUDP�LV�
ORDGHG�IURP�VRPH�VWRUDJH�PHGLXP�LQWR�WKH�PHPRU\��

�� 9LGHR�DQG�6RXQG�&DUG� LV�D�SLHFH�RI�KDUGZDUH� WKDW� WXUQV�GLJLWDO�GDWD� LQWR�
DQDORJ�VRXQG�ZDYH�WKDW�\RX�KHDU�

�� 1HWZRUN�,QWHUIDFH�&DUG� LV�FRPSXWHU�KDUGZDUH�WKDW�FRPSRQHQW�WKDW�FRQQHFWV�
D�FRPSXWHU�WR�QHWZRUN��

����� ,QSXW�DQG�RXWSXW�GHYLFHV�

7KLV�LV�WKH�ILUVW�DQG�ODVW�RI�WKH�IRXU�VWDJHV�RI�FRPSXWLQJ� ,QIRUPDWLRQ�LV�LQSXWWHG�WR�WKH�
FRPSXWHU� IURP�H[WHUQDO�VRXUFHV�VXFK�DV�D�NH\ERDUG��FDPHUD��PLFURSKRQH��DQG�VR�
IRUWK� DQG� WKHQ� LW� LV� SURFHVVHG�� 7KH� GDWD� LV� VWRUHG�� HLWKHU� WHPSRUDULO\�� RU� PRUH�
SHUPDQHQWO\�

7KH�GDWD� LV�RXWSXWWHG�LQ�D�IRUP�WKDW�KXPDQV�FDQ�XQGHUVWDQG��VXFK�DV�WH[W��JUDSKV��
SLFWXUHV�� DQG� VRXQGV� ,QSXW� GHYLFHV� DUH� XVHG� WR� HQWHU� GDWD� DQG� LQVWUXFWLRQV� LQWR�
FRPSXWHU�PHPRU\�IURP�H[WHUQDO�ZRUOG��([DPSOHV� LQFOXGH��.H\ERDUG��0RXVH��7UDFN�
EDOO��7UDFN�3DG��-R\�VWLFN��7RXFK�6FUHHQ��/LJKW�SHQ��7RXFK�6FUHHQ��6FDQQHU��'LJLWDO�
&DPHUD��0LFURSKRQH��*UDSKLFV�WDEOHW��7KH\�SHUIRUP�WKUHH�PDLQ�IXQFWLRQV

������� 7\SHV�RI�LQSXW�GHYLFHV

7KH�NH\ERDUG� 7KLV�LV�WKH�PRVW�FRPPRQ�GHYLFH�IRU�SURYLGLQJ�LQIRUPDWLRQ��,Q�RUGHU�WR�
EH� DEOH� WR� SURFHVV� DQG� PDQLSXODWH� GDWD�� WKH� LQIRUPDWLRQ� PXVW� EH� LQSXWWHG� DQG�
SUHVHQWHG�LQ�D�GLJLWDO�IRUPDW�WKDW�WKH�FRPSXWHU�FDQ�XQGHUVWDQG�DQG�SURFHVV��%HORZ�LV�
D�SLFWXUH�RI�KRZ�D�NH\ERDUG�ORRNV�OLNH�
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7KH�PRXVH��0RXVH�LV�DQ�LQSXW�GHYLFH�XVHG�WR�FRQWURO�PRWLRQ�RI�SRLQWHU�RQ�VFUHHQ��$�
PRXVH�KDV�WZR�RU�WKUHH�EXWWRQV�FDOOHG�/HIW��5LJKW�DQG�0LGGOH�EXWWRQ��%XWWRQV�DUH�XVHG�
WR�SHUIRUP�GLIIHUHQW�IXQFWLRQV��,W�KDV�D�UXEEHU�RU�PHWDO�EDOO�LQVLGH LWV�ERG\��0RXVH�LV�
UROOHG� RYHU� D� IODW� VXUIDFH� FDOOHG�PRXVH� SDG�� 7KH�PRYHPHQW� RI� EDOO� LV� GHWHFWHG� E\�
LQWHUQDO�FLUFXLWV�RI�PRXVH��7KHVH�FLUFXLWV�FRQYHUW� WKLV�PRYHPHQW� LQWR�GLJLWDO�VLJQDOV��
ZKLFK�DUH�VHQW�WR�FRPSXWHU��0RXVH�LV�XVHG�LQ�JUDSKLFDO�DSSOLFDWLRQV� ,W�LV�DOVR�XVHG�IRU�
SOD\LQJ�YLGHR�JDPHV�RQ�FRPSXWHU�

7UDFN�%DOO� 7UDFN�%DOO�LV�DQ�LQSXW�GHYLFH�OLNH�D�PRXVH��,W�LV�XVHG�LQ�/DS�WRS�FRPSXWHUV�
WR�FRQWURO�PRWLRQ�RI�SRLQWHU�RQ�VFUHHQ��,W�LV�D�SRLQWLQJ�GHYLFH�OLNH�XSVLGH�GRZQ�PRXVH��
,W�KDV�D�EDOO�RQ�LWV�XSSHU�VLGH��7KLV�EDOO�LV�PRYHG�E\�ILQJHUV�RU�WKXPE�DQG�WKH�SRLQWHU�
PRYHV�DFFRUGLQJO\�RQ�VFUHHQ�

7UDFN�3DG� 7UDFN�SDG�LV�D�SRLQWLQJ�LQSXW�GHYLFH��,W� LV�XVHG�LQ�/DS�WRS�FRPSXWHUV�WR�
FRQWURO�PRWLRQ�RI�SRLQWHU�RQ�VFUHHQ��7UDFN�SDG�LV�D�VWDWLRQDU\�LQSXW�GHYLFH��,W�KDV�D�IODW�
VXUIDFH�RI�����WR���VTXDUH�LQFK��)LQJHU�LV�PRYHG�RQ�WKLV�VXUIDFH�WR�PRYH�SRLQWHU�RQ�
VFUHHQ�
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-R\�VWLFN� -R\VWLFN�LV�DQ�LQSXW�GHYLFH�XVHG�WR�SOD\�JDPHV�RQ�FRPSXWHU��,W�LV�XVHG�WR�
FRQWURO�PRWLRQ�RI�DQ�REMHFW�TXLFNO\�LQ�JDPH�ZLWK�WKH�KHOS�RI�D�KDQG�KHOG�VWLFN��7KLV�
VWLFN�FDQ�EH�PRYHG�IRUZDUG��EDFNZDUG�RU�VLGHZD\V��7KLV�VWLFN�LV�PRXQWHG�RQ�D�EDOO��
:KHQ�VWLFN�LV�PRYHG�WKH�EDOO�LV�PRYHG�DQG�VLJQDOV�DUH�VHQW�WR�WKH�FRPSXWHU�

/LJKW�3HQ� /LJKW�SHQ�LV�DQ�LQSXW�GHYLFH�FRQVLVWLQJ�RI�D�VSHFLDO�SHQ�WKDW�LV�FRQQHFWHG�
WR�D�FRPSXWHU
V�PRQLWRU��7KH�XVHU�SRLQWV�DW�WKH�VFUHHQ�ZLWK�WKH�SHQ�DQG�VHOHFWV�LWHPV�
RU� FKRRVHV� FRPPDQGV�HLWKHU� E\� SUHVVLQJ�D� FOLS� RQ� WKH� VLGH� RI� WKH� OLJKW� SHQ�RU� E\�
SUHVVLQJ�WKH�OLJKW�SHQ�DJDLQVW�WKH�VXUIDFH�RI�WKH�VFUHHQ��WKH�HTXLYDOHQW�RI�SHUIRUPLQJ�
D�PRXVH�FOLFN��

0LFURSKRQH� 0LFURSKRQH�LV�DQ�LQSXW�GHYLFH�XVHG�WR�HQWHU�VRXQGV�LQWR�WKH�FRPSXWHU��
:H�FDQ�UHFRUG�VRXQGV�LQ�FRPSXWHU�ZLWK�WKH�KHOS�RI�PLFURSKRQH�DQG�VRXQG�FDUG�

6FDQQHU� 6FDQQHU�LV�DQ�LQSXW�GHYLFH��,W�LV�XVHG�WR�VDYH�SLFWXUHV�RU�WH[W�RQ�SDSHU�LQWR�
FRPSXWHU�PHPRU\��,W�FRQYHUWV�SLFWXUH�RU�WH[W�RQ�SDSHU�LQ�WR�ELQDU\�IRUP�DQG�VDYHV�LW�LQ�
FRPSXWHU�PHPRU\��:LWK�WKH�KHOS�RI�VFDQQHU� ZH�PD\�VDYH�RXU�WLPH�WR�W\SH�D� ORW�RI�
WH[W��

)RU�H[DPSOH� LI�ZH�KDYH�D�ERRN�DQG�ZLVK�WR�HQWHU�WKH�ZKROH�WH[W�RI�ERRN�LQ�WR�FRPSXWHU�
,W�ZLOO�EH�D�ORQJ��WHGLRXV�DQG�WLPH�FRQVXPLQJ�MRE��%XW�LI�ZH�XVH�D�VFDQQHU��ZH�FDQ�GR�
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WKLV�ZLWK�LQ�OHVV�WLPH��:H�FDQ�VFDQ�HDFK�SDJH�RI�ERRN��(GLWLQJ�RI�WKH�VFDQQHG�WH[W�LV�
DOVR�SRVVLEOH��6R�RXU�MRE�ZLOO�EHFRPH�YHU\�HDV\�ZLWK�WKH�KHOS�RI�D�VFDQQHU�

*UDSKLFV�WDEOHW���GLJLWL]HU� $�JUDSKLFV�WDEOHW�FRQVLVWV�RI�D�VSHFLDO�SHQ�FDOOHG�VW\OXV�
DQG�D�IODW�SDG��7KH�LPDJH�LV�FUHDWHG�RQ�WKH�PRQLWRU�VFUHHQ�DV�WKH�XVHU�GUDZV�LW�RQ�WKH�
SDG�ZLWK�WKH�KHOS�RI�VW\OXV��VSHFLDO�SHQ���*UDSKLFV�WDEOHW�LV�DOVR�FDOOHG�D�GLJLWL]HU DV�
VKRZ�EHORZ�

7RXFK�6FUHHQ� ,Q�$70�DQG�LQ�ODWHVW�VPDUW�SKRQHV��WRXFK�VFUHHQ�LV�XVHG�WR�UHFHLYH�
LQSXW�IURP�WKH�XVHU��7KH�XVHU�HQWHUV�GDWD�E\�WKH�WRXFK�RI�KLV�ILQJHU�RQ�GLIIHUHQW�PHQX�
RSWLRQV�RU�LFRQV�SUHVHQW�RQ�WRXFK�VFUHHQ�

'LJLWDO� &DPHUD� $� GLJLWDO� FDPHUD� LV� RQH� RI� WKH� ODWHVW� LQSXW� GHYLFHV��:H� FDQ� WDNH�
SLFWXUHV�ZLWK�WKH�KHOS�RI�GLJLWDO�FDPHUD��7KHVH�SLFWXUHV�DUH�VDYHG�RQ�GLJLWDO�FDPHUD
V�
LQWHUQDO�PHPRU\��7KHUH�LV�QR�QHHG�RI�D�ILOP�UROH�DV�XVHG�LQ�WUDGLWLRQDO�FDPHUDV��/DWHU�
RQ�ZH�FDQ�HDVLO\� LQSXW� WKHVH�SLFWXUHV�ZLWK� WKH�KHOS�RI�D�GDWD�FDEOH� LQWR�FRPSXWHU
V�
PHPRU\��/DWHVW�GLJLWDO�FDPHUDV�FDQ�WDNH�VWLOO�VQDSVKRWV�DQG�FDQ�UHFRUG�YLGHR�DV�ZHOO�



��

2XWSXW�GHYLFHV��2XWSXW�GHYLFHV�DUH�XVHG�WR�GLVSOD\�UHVXOWV RI�SURFHVVLQJ�WR�WKH�XVHU�
:KHQ WKH�GDWD�KDV�EHHQ�SURFHVVHG�DQG�PDQLSXODWHG�LQVLGH�WKH�FRPSXWHU��LW�LV�RIWHQ�
FRQYHUWHG� IURP� LWV�GLJLWDO� IRUP�DQG�RXWSXW� WR�D�GHYLFH�DV� LQIRUPDWLRQ� LQ�D�ZD\� WKDW�
KXPDQV�FDQ�XQGHUVWDQG 7KH\�SHUIRUP�WKH�IROORZLQJ�IXQFWLRQV�

5HFHLYH� UHVXOWV� IURP�PHPRU\� &RQYHUW� GDWD� LQWR�KXPDQ� UHDGDEOH� IRUP�DQG 'LVSOD\�
UHVXOWV�WR�WKH�XVHU�

([DPSOHV�LQFOXGH��0RQLWRU��SULQWHU��SORWWHU��VSHDNHU��DQG�PXOWLPHGLD�SURMHFWRU�

0RQLWRU� $ PRQLWRU�GLVSOD\V�WKH�WH[W�DQG�JUDSKLFV�JHQHUDWHG�E\�WKH�FRPSXWHU��LW LV�WKH�
PRVW�FRPPRQO\�XVHG�RXWSXW�GHYLFH�XVHG�WR�GLVSOD\�UHVXOWV�RI�SURFHVVLQJ��,W�KDV�D�79�
OLNH� VKDSH�� 3LFWXUHV� RQ� PRQLWRU� DUH� IRUPHG� ZLWK� SLFWXUH� HOHPHQWV� FDOOHG� 3,;(/��
0RQLWRUV�PD\�EH�0RQRFKURPH�WKDW�ZLOO�GLVSOD\�UHVXOWV�LQ�%ODFN�	�:KLWH��&RORU�0RQLWRUV
DUH�DOVR�DYDLODEOH��7KH\�GLVSOD\� UHVXOWV� LQ�PXOWL� FRORUV��0RQLWRU�SURGXFHV�VRIW� FRS\�
RXWSXW�� 7KHUH� DUH� WZR� W\SHV� RI� PRQLWRUV� WKH\� DUH� VKRZQ� LQ� WKH� GLDJUDP� EHORZ�

/&'�0RQLWRU &75�0RQLWRU

3ULQWHUV�� 7KH� SULQWHU� SURGXFHV� D� SDSHU� FRS\� RI� LQIRUPDWLRQ JHQHUDWHG� E\� WKH�
FRPSXWHU��:H�FDQ�DOVR�VD\�WKDW�WKH\�DUH�XVHG�WR�SURGXFH�D�KDUG�FRS\�RXWSXW��7KH\�
SULQW� SURFHVVLQJ� UHVXOWV� RQ� SDSHU�� 3ULQWHUV� DUH� GLYLGHG� LQWR� WZR� PDLQ� FDWHJRULHV�
ā ,PSDFW�3ULQWHUV

ā 1RQ�,PSDFW�SULQWHUV

,PSDFW�3ULQWHUV� 7KHVH�SULQWHUV�SULQW�ZLWK�VWULNLQJ�RI�KDPPHUV�RU�SLQV�RQ�ULEERQ��)RU�
H[DPSOH� 'RW�0DWUL[�SULQWHU�DQG�GDLV\�ZKHHO�SULQWHUV�DUH�LPSDFW�SULQWHUV�
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1RQ�,PSDFW�3ULQWHUV��7KHVH�SULQWHUV�GR�QRW�XVH�VWULNLQJ�PHFKDQLVP�IRU�SULQWLQJ��7KH\�
XVH�HOHFWURVWDWLF�DQG�ODVHU�WHFKQRORJ\��4XDOLW\�DQG�VSHHG�RI�WKHVH�SULQWHUV�LV�EHWWHU�
WKDQ� ,PSDFW� SULQWHUV�� )RU� H[DPSOH� /DVHU� SULQWHU� DQG� ,QNMHW� SULQWHUV� DUH� QRQ�LPSDFW�
SULQWHUV��7KH\�SULQW�GRFXPHQWV�LQ�EODFN�DQG�ZKLWH�RU�LQ�FRORUHG�GHSHQGLQJ�RI�WKH�W\SH�
X�JHW�

6SHDNHUV� 6SHDNHU�SURGXFHV�VRXQG�RXWSXW��:H�FDQ�OLVWHQ�UHFRUGHG�YRLFHV��VRXQGV�
RU�PXVLF�ZLWK�WKH�KHOS�RI�VSHDNHU��6SHDNHU�SURGXFHV�VRXQG�RXWSXW�ZLWK�WKH�KHOS�RI�
VRXQG�FDUG�

3ORWWHU� 3ORWWHUV�DUH�XVHG�WR�GUDZ�GLIIHUHQW�GHVLJQV�RI�EXLOGLQJV�RU�LQWHUQDO�VWUXFWXUH�RI�
PDFKLQHV��0RVWO\�(QJLQHHUV�DQG�$UFKLWHFWV�XVH�SORWWHUV
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0XOWLPHGLD�3URMHFWRU��0XOWLPHGLD�SURMHFWRU�LV�XVHG�WR�SURGXFH�FRPSXWHU�RXWSXW�RQ�D�
ELJ�VFUHHQ��7KHVH�DUH�XVHG�LQ�PHHWLQJ�URRPV�RU�LQ�FODVVURRPV�RIHGXFDWLRQDO�LQVWLWXWHV�

0XOWLPHGLD�3URMHFWRU

6HOI�$VVHVVPHQW�([HUFLVH �6$(���

�� 'LIIHUHQWLDWH�EHWZHHQ�LQSXW�DQG�RXWSXW�GHYLFHV�DQG�JLYH�H[DPSOHV�

6HOI�$VVHVVPHQW�$QVZHU�V�

'HSHQGLQJ� RQ� WKH� LQWHUDFWLRQ�� D� GHYLFH� FDQ� EH� ERWK� UHIHUUHG� DV� DQ� LQSXW�RXWSXW�
GHYLFH��$Q�LQSXW�GHYLFH�LV�D�FRPSRQHQW�XVHG�WR�IHHG�LQIRUPDWLRQ�WR�FRPSXWHU��ZKHUH�
DQ�RXWSXW�GHYLFH�JLYHV�SURFHVVHG�LQIRUPDWLRQ�EDFN�WR�WKH�XVHU��

��� 6RIWZDUH

$�VHW�RI�LQVWUXFWLRQV�JLYHQ�WR�FRPSXWHU�WR�VROYH�D�SUREOHP�LV�FDOOHG�VRIWZDUH��6RIWZDUH�
LV�DOVR�NQRZQ�DV SURJUDP��&RPSXWHU�VRIWZDUH�VSHFLILHV�D�VHTXHQFH�RI�RSHUDWLRQV�WR�
EH�SHUIRUPHG�E\�FRPSXWHU��$�FRPSXWHU ZRUNV�DFFRUGLQJ�WR�WKH�LQVWUXFWLRQV�ZULWWHQ�LQ�
VRIWZDUH�

7\SHV�RI�6RIWZDUH

6RIWZDUH�FDQ�EH�GLYLGHG�LQWR�WKH�IROORZLQJ�FDWHJRULHV�

L� 6\VWHP�VRIWZDUH�

LL� $SSOLFDWLRQ�VRIWZDUH

��� 6\VWHP� 6RIWZDUH� 7KLV� LV� D� VHW� RI� SURJUDPV� XVHG� WR� FRQWURO� DQG PDQDJH� WKH�
RSHUDWLRQV� RI� FRPSXWHU� KDUGZDUH�� ,W� FRQWUROV� WKH� XVDJH� DQG� DOORFDWLRQ� RI� GLIIHUHQW�



��

KDUGZDUH FRPSRQHQWV��,W�HQDEOHV�DSSOLFDWLRQ�SURJUDPV�WR�H[HFXWH�SURSHUO\��,W�FRQWUROV�
WKH�EDVLF�RSHUDWLRQV�DV�IROORZV�

L� 6DYLQJ�GDWD�RQ�GLVN

LL� 0DNLQJ�FRPSXWHU�WR�ZRUN�IRU�XV

LLL� 3ULQWLQJ�D�GRFXPHQW�HWF�

([DPSOHV�RI�6\VWHP�6RIWZDUH

6RPH�H[DPSOHV�RI�V\VWHP�VRIWZDUH�DUH�DV�IROORZV�

L� 2SHUDWLQJ�6\VWHP

LL� 8WLOLW\�3URJUDPV

LLL� 'HYLFH�'ULYHUV

��� $SSOLFDWLRQ� 6RIWZDUH� $SSOLFDWLRQ� VRIWZDUH� LV� XVHG� WR� SHUIRUP� YDULRXV�
DSSOLFDWLRQV� RQ� WKH� FRPSXWHU�� ,W� KHOSV� D� FRPSXWHU� XVHU� WR SHUIRUP� VSHFLILF� WDVNV��
3HRSOH� XVH� DSSOLFDWLRQ� VRIWZDUH� DFFRUGLQJ� WR� WKHLU� QHHGV�� ,W� LV� DOVR� NQRZQ� DV
DSSOLFDWLRQ�SDFNDJH�

&DWHJRULHV�RI�$SSOLFDWLRQ�6RIWZDUH

7KH�PDLQ�FDWHJRULHV�RI�DSSOLFDWLRQ�VRIWZDUH�DUH�DV�IROORZV�

D��&XVWRPL]HG�6RIWZDUH

&XVWRPL]HG�VRIWZDUH�LV�D�W\SH�RI�DSSOLFDWLRQ�VRIWZDUH�WKDW�LV�GHVLJQHG�IRU�D�SDUWLFXODU�
FXVWRPHU�RU RUJDQL]DWLRQ��,W�LV�GHYHORSHG�WR�PHHW�WKH�H[DFW�UHTXLUHPHQWV�RI�D�SDUWLFXODU�
FXVWRPHU� RU� RUJDQL]DWLRQ�� &XVWRPL]HG� VRIWZDUH� FDQ� EH� GHYHORSHG� E\� VLQJOH�
SURJUDPPHU�RU�D�WHDP�RI�SURJUDPPHUV��7KH�FRVW�RI FXVWRPL]HG�VRIWZDUH�LV�PRUH�WKDQ�
SDFNDJHG�VRIWZDUH�

([DPSOH

6RIWZDUH� WKDW� LV� GHYHORSHG� IRU� D� SDUWLFXODU� XQLYHUVLW\� LV� DQ� H[DPSOH� RI� FXVWRPL]HG�
VRIWZDUH�

E��3DFNDJH�6RIWZDUH

3DFNDJH�VRIWZDUH� LV�D�W\SH�RI�DSSOLFDWLRQ�VRIWZDUH�WKDW� LV�GHYHORSHG�IRU�VDOH�WR�WKH�
JHQHUDO�SXEOLF��,W�LV�DOVR NQRZQ�DV�RII�± WKH�± VKHOI�VRIWZDUH��,W�HQDEOHV�WKH�SHRSOH�WR�
SHUIRUP� GDLO\� DFWLYLWLHV�� 3DFNDJH� VRIWZDUH� LV� QRUPDOO\� GHYHORSHG� E\� H[SHUW�
SURJUDPPHUV�

([DPSOHV

6RPH�H[DPSOHV�RI�SDFNDJH�VRIWZDUH�DUH�DV�IROORZV�

L� :RUG�SURFHVVRU�VXFK�DV�06�ZRUG�
LL� 6SUHDGVKHHW�VXFK�DV�06�H[FHO�DQG�/RWXV�����HWF�
LLL� 'DWDEDVH�VRIWZDUH�VXFK�DV�06�DFFHVV�DQG�2UDFOH�HWF�
LY� *UDSKLFV�VRIWZDUH�VXFK�DV�&RUHO'UDZ�DQG�$GREH�3KRWRVKRS�HWF�
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6\VWHP�6RIWZDUH� $SSOLFDWLRQ�6RIWZDUH

,W�LV�JHQHUDO�SXUSRVH�VRIWZDUH LW�LV�VSHFLILF�SXUSRVH�VRIWZDUH

,W�LV�XVHG�WR�PDQDJH�FRPSXWHU�
UHVRXUFHV

,W�LV�XVHG�WR�VROYH�SDUWLFXODU�SUREOHPV�

,W�H[HFXWHV�DOO�WKH�WLPH�LQ�
FRPSXWHU

,W�H[HFXWHV�DV�DQG�ZKHQ�UHTXLUHG�

7KH�QXPEHU�RI�V\VWHP�VRIWZDUH�LV�
OHVV�WKDQ $SSOLFDWLRQ�VRIWZDUH�

7KH�QXPEHU�RI�DSSOLFDWLRQ�VRIWZDUH�LV�PXFK
PRUH�WKDQ�V\VWHP�VRIWZDUH

6\VWHP�VRIWZDUH�LV�HVVHQWLDO�IRU�
FRPSXWHU 7R�ZRUN�

$SSOLFDWLRQ�VRIWZDUH�LV�QRW�HVVHQWLDO�IRU�D
&RPSXWHU�WR�ZRUN�

6HOI�$VVHVVPHQW�([HUFLVH�V�

�� :KLFK�RI�WKH�IROORZLQJ�LV�QRUPDOO\�FODVVLILHG�DV�DSSOLFDWLRQ�VRIWZDUH"
D� :RUG�SURFHVVLQJ�VRIWZDUH
E� )LOH�PDQDJHPHQW�
F� :HE�EURZVHU�
G� 2SHUDWLQJ�V\VWHP�
H� 0XOWLPHGLD�VRIWZDUH�
I� 'LVN�RSHUDWLQJ�V\VWHP�

�� /LVW�WKH�GLIIHUHQW�W\SHV�RI�VRIWZDUH�WKDW�\RX�NQRZ�

6HOI�$VVHVVPHQW�$QVZHUV�

�� :RUG�SURFHVVLQJ VRIWZDUH��ZHE�EURZVHU�DQG�PXOWLPHGLD�VRIWZDUH�DUH� WKH�
DSSOLFDWLRQ� VRIWZDUH�� WKLV� LV� EHFDXVH� DV� VWDWHG� ³DSSOLFDWLRQ VRIWZDUH� DUH�
VRIWZDUH¶V�RU�JURXS�RI�SURJUDP�WKDW�GHVLJQHG IRU�WKH�HQG�XVHU�WR�SHUIRUPHG�
VSHFLILF�WDVN��:KLOH�V\VWHP�VRIWZDUH�LQFOXGHV�SURJUDP�WKDW�DUH�GHGLFDWHG�WR�
PDQDJLQJ�WKH�FRPSXWHU�LWVHOI�����

D� :RUG�SURFHVVLQJ�VRIWZDUH�DOORZV�XVHU�WR�FUHDWH�GRFXPHQW�DQG�SHUIRUP�
FDOFXODWLRQ��([DPSOH��06�ZRUG��ZRUG�SDG�HWF��

E� 0XOWLPHGLD�VRIWZDUH�DOORZV�XVHU�WR�FUHDWH� LPDJH��DXGLR�HWF��([DPSOH��
5HDO�SOD\HU��0HGLD�SOD\HU�HWF�

F� :HE� EURZVHU� LV� VRIWZDUH� WKDW� LV� UXQ� IURP� LQWHUQHW�� ([DPSOH�� RQOLQH�
JDPHV��YLUXV�SURWHFWLRQ�VRIWZDUH�HWF�

�� 7KH�WZR�W\SHV�RI�VRIWZDUH¶V�WKDW�,�NQRZ�WKH\�DUH�DV�IROORZV�

D� 6\VWHP�VRIWZDUH�

E� $SSOLFDWLRQ�VRIWZDUH�
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����&RQFOXVLRQ

,Q� WKLV� XQLW� \RX� KDYH� JRWWHQ� WKH� RYHUYLHZ� RI� FRPSXWHU� KDUGZDUH�� WKH� GHWDLOHG�
H[SODQDWLRQ�RI�WKH�PRWKHUERDUG�DV�ZHOO�DV�WKH�RWKHU�FRPSRQHQWV�RI�WKH�KDUGZDUH��WKH�
GLIIHUHQW�W\SHV�RI�LQSXW�DQG�RXWSXW�GHYLFHV��DQG�WKH�VRIWZDUH�LQ�EULHI��7KHVH�VHUYHV�DV�
LQWURGXFWLRQ�WR�WKLV�FRXUVH�WLWOH�+DUGZDUH�V\VWHPV�DQG�PDLQWHQDQFH�

����6XPPDU\

,Q�WKLV�0RGXOH��6WXG\�8QLW����WKH�IROORZLQJ�DVSHFWV�KDYH�EHHQ�GLVFXVVHG�

�� 7KH�GLIIHUHQW�W\SHV�RI�D�FRPSXWHU�KDUGZDUH�DQG�VRIWZDUH�

�� ,QSXW�DQG�RXWSXW�GHYLFHV�

�� &RPSRQHQWV�RI�D�FRPSXWHU�V\VWHP�

��� 7XWRU�0DUNHG�$VVLJQPHQW��70$�

2SHQ�D�V\VWHP�SUHIHUDEO\�\RXU�RZQ�GHVNWRS�DQG�WDNH�D�FORVH�ORRN�RI�WKH�PRWKHUERDUG�

/LVW�DQG�H[SODLQ�WKH�GLIIHUHQW�FRPSRQHQW�RI�WKH�PRWKHUERDUG�

��� 5HIHUHQFHV�)XUWKHU�5HDGLQJ��)XUWKHU�UHDGLQJ

KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�&RPSXWHUBKDUGZDUH

KWWS���ZZZ�FRPSXWHUKRSH�FRP�LVVXHV�FK�������KWPZDUH

KWWS���ZZZ�WHFKQRORJ\VWXGHQW�FRP�FRPSV�FRPS���KWP

KWWS���HQ�ZLNLSHGLD�RUJ�Z�LQGH[�SKS"WLWOH &RPSXWHUBSRUWB�KDUGZDUH�	ROGLG �������
��

KWWS���HFRPSXWHUQRWHV�FRP�IXQGDPHQWDO�LQSXW�RXWSXW�DQG�PHPRU\�ZKDW�DUH�WKH�
GLIIHUHQW�W\SHV�RI�UDP�H[SODLQ�LQ�GHWDLO

KWWS���ZZZ�GHVNWRSFODVV�FRP�HGXFDWLRQ�FRPSXWHU�LW�ZKDW�LV�VRIWZDUH�GHVFULEH�
GLIIHUHQW�FDWHJRULHV�W\SHV�RI�VRIWZDUH�KWPO

KWWS���IRUIUHHHGXFDWLRQ�EORJVSRW�FRP���������ZKDW�DUH�GLIIHUHQW�W\SHV�RI�LQSXW�KWPO


