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����� 56��� ([WHUQDO 0RGXOH� 6&$'$ VHWXS � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 0HWHR��� 6XSSO\ LQFO� 0RGHP � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� (OHFWULFDO &RQQHFWLRQ 3ODQ� $QHPRPHWHU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� (OHFWULFDO &RQQHFWLRQ 3ODQ� $QHPRPHWHU � 3UHFLSLWDWLRQ YLD 0����� � � � � � � � � � � � � � � ���

���� (OHFWULFDO &RQQHFWLRQ 3ODQ� 3URSHOOHU $QHPRPHWHU *LOO � � � � � � � � � � � � � � � � � � � � � � ���

���� (OHFWULFDO &RQQHFWLRQ 3ODQ� :LQG 9DQH 327 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� (OHFWULFDO &RQQHFWLRQ 3ODQ� :LQG 9DQH 705 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� (OHFWULFDO &RQQHFWLRQ 3ODQ� %DURPHWULF 3UHVVXUH 6HQVRU � � � � � � � � � � � � � � � � � � � � � � ���

���� (OHFWULFDO &RQQHFWLRQ 3ODQ� 7HPSHUDWXUH 6HQVRU DQG 7HPSHUDWXUH +XPLGLW\ 6HQVRU � � � � � � ���

���� (OHFWULFDO &RQQHFWLRQ 3ODQ� 3UHFLSLWDWLRQ 6HQVRU � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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/LVW RI 7DEOHV

��� 0HWHR��� IHDWXUH RYHUYLHZ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 0HQX RI WKH :HE ,QWHUIDFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 0RGEXV (QGLDQQHVV IRU 6&$'$ 6HUYHU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� &KDQQHO &RGHV IRU 0HWHR��� 6WUHDP 0DS � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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��� 0HQX� &KDQQHOV�(YDOXDWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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��� 0HQX� &KDQQHOV�&RXQWHU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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��� 0HQX� &KDQQHOV�6ZLWFKHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� 0HQX� &KDQQHOV�,QWHUQDO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� $QDORJ &KDQQHOV RI 0HWHR��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3DUDPHWHUV IRU WKH FRQኲJXUDWLRQ RI SRWHQWLRPHWULF ZLQG YDQHV � � � � � � � � � � � � � � � � � ���

���� 3DUDPHWHUV IRU WKH FRQኲJXUDWLRQ RI EDURPHWULF SUHVVXUH VHQVRUV � � � � � � � � � � � � � � � � ���

���� 3DUDPHWHUV IRU WKH FRQኲJXUDWLRQ RI WHPSHUDWXUH KXPLGLW\ VHQVRUV � � � � � � � � � � � � � � � ���

���� 3DUDPHWHUV IRU WKH FRQኲJXUDWLRQ RI S\UDQRPHWHUV � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3DUDPHWHUV IRU WKH FRQኲJXUDWLRQ RI 'HOWD�7 6XQVKLQH 631� � � � � � � � � � � � � � � � � � � � � ���

���� &RXQWHU &KDQQHOV RI 0HWHR��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 2YHUYLHZ $QHPRPHWHUV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� 3DUDPHWHUV IRU WKH FRQኲJXUDWLRQ RI SUHFLSLWDWLRQ VHQVRUV � � � � � � � � � � � � � � � � � � � � � ���

����� 'LJLWDO &KDQQHOV RI 0HWHR��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� &RPSDULVRQ RI :LQG 9DQH $FFXUDF\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 3DUDPHWHUV IRU WKH FRQኲJXUDWLRQ RI ZLQG YDQHV 705 � � � � � � � � � � � � � � � � � � � � � � � ���

����� $QDORJ &XUUHQW &KDQQHOV RI 0HWHR��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 0HWHR��� VXSSRUWHG 56��� VHQVRUV �RWKHUV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

k ���� $PPRQLW 0HDVXUHPHQW *PE+ [L



���� 6SHFLኲFDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� (OHFWULFDO VSHFLኲFDWLRQV RI DQDORJ DQG GLJLWDO LQSXWV � � � � � � � � � � � � � � � � � � � � � � � � ���

���� (OHFWULFDO VSHFLኲFDWLRQV RI DQDORJ DQG GLJLWDO RXWSXWV � � � � � � � � � � � � � � � � � � � � � � � ���

���� (OHFWULFDO VSHFLኲFDWLRQV RI WKH �9 RXWSXW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� (OHFWULFDO VSHFLኲFDWLRQV RI WKH 56��� ,QWHUIDFH � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� (OHFWULFDO VSHFLኲFDWLRQV RI WKH SRZHU VXSSO\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� (OHFWULFDO &KDUDFWHULVWLFV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� (OHFWULFDO &KDUDFWHULVWLFV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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���� &U\SWRJUDSKLFDO 6RIWZDUH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO � � ���

&KDSWHU �

,QWURGXFWLRQ

��� 2SHQLQJ 5HPDUNV

0HWHR��� GDWD ORJJHUV IURP $PPRQLW DUH SURIHVVLRQDO PHDVXULQJ GHYLFHV ZKLFK UHFRUG PHWHRURORJLFDO GH�
WDLOV LQ RUGHU WR IRUHFDVW WKH ZLQG HQHUJ\ SRWHQWLDO RI D VLWH� 7KH GDWD ORJJHUV FDQ EH XVHG ኳH[LEO\ DQG
DUH ZHOO�VXLWHG IRU D ZLGH UDQJH RI DSSOLFDWLRQV� 7KH LPSOHPHQWHG VWDQGDUGV RI PHDVXUHPHQW HYDOXDWLRQ
DQG GDWD VHFXULW\ PHHW WKH UHTXLUHPHQWV RI SURIHVVLRQDO VSHFLDOLVWV� +RZHYHU� \RX FRQYHQLHQWO\ FRQኲJXUH
VHQVRUV� VWDWLVWLFV DQG WKH FRPPXQLFDWLRQ YLD WKH XVHU�IULHQGO\ ZHE LQWHUIDFH�

%HIRUH LQVWDOODWLRQ UHDG WKH PDQXDO FDUHIXOO\� 3OHDVH UHPHPEHU WKDW WLPH VSHQW QRZ VHWWLQJ XS WKH GDWD
ORJJHU SURSHUO\� PLJKW VDYH \RX IURP ORVLQJ YDOXDEOH GDWD�

:H UHFRPPHQG FRQኲJXULQJ DQG WHVWLQJ VHQVRUV DQG FRPPXQLFDWLRQ EHIRUH WKH PHDVXULQJ HTXLSPHQW LV
LQVWDOOHG RQ WKH PDVW�

:H KRSH \RX ኲQG WKLV PDQXDO FOHDU DQG HDV\ WR XQGHUVWDQG� ,I \RX KDYH DQ\ FRPPHQWV RU VXJJHVWLRQV�
SOHDVH OHW XV NQRZ�

��� 2YHUYLHZ RI 0HWHR���

'HSHQGLQJ RQ WKH PRGHO� 0HWHR��� R኱HUV XS WR �� VLJQDO FKDQQHOV� 7KHUH DUH XS WR �� DQDORJ GL኱HUHQWLDO
YROWDJH LQSXWV� XS WR � DQDORJ FXUUHQW LQSXWV� )XUWKHUPRUH 0HWHR��� FRPSULVHV XS WR �� FRXQWHU LQSXWV DQG
XS WR � GLJLWDO FKDQQHOV�

,Q DGGLWLRQ 0HWHR��� LV DEOH WR VXSSRUW XS WR � VPDUW VHQVRUV YLD 56��� LQWHUIDFH�

,Q JHQHUDO WKH 0HWHR��� LV GLYLGHG LQ WZR PDLQ XQLWV� $ FRPPXQLFDWLRQ XQLW DQG D PHDVXULQJ XQLW� 7KH
FRPPXQLFDWLRQ XQLW R኱HUV � 86% VORWV WR FRQQHFW D 3&� PRGHP� PHPRU\ VWLFN� D ZHE FDP YLD (WKHUQHW� RU
:L)L� $ VWDQGDUG 56��� VORW LV DOVR DYDLODEOH� 7KLV EDVLF FRQFHSW LV GHSLFWHG LQ GHWDLO LQ )LJXUHb����

k ���� $PPRQLW 0HDVXUHPHQW *PE+ �



'LVSOD\/('�/LJKWV &RPPXQLFDWLRQ�8QLW

3RZHU�6XSSO\

%XWWRQV

0HDVXULQJ�8QLW 56���

)LJXUH ���� 2YHUYLHZ RI 0HWHR���/

��� 0HWHR��� 6HULHV

7KH 0HWHR��� VHULHV GL኱HUV PDLQO\ LQ WKH QXPEHU RI LQSXW DQG RXWSXW FKDQQHOV DQG LQ WKH PHDVXUHPHQW
GDWD VWRUDJH FDSDFLW\� 6RPH EDVLF LQIRUPDWLRQ DERXW WKH GL኱HUHQW PRGHOV �0HWHR���6� 0HWHR���0 DQG
0HWHR���/� LV VKRZQ LQ 7DEOHb����

)HDWXUH 0HWHR���6 0HWHR���0 0HWHR���/

,QSXW FKDQQHOV

&RXQWHUV � � ��
'LJLWDO � � �
$QDORJ �8� � � ��
$QDORJ �,� � � �
56���� 8S WR � VHQVRUV

2XWSXW
FKDQQHOV

6ZLWFKHV � � �
56���� � IRU 6&$'$

0HPRU\ 6L]H 6RXUFH 'DWD � *%\WH � *%\WH � *%\WH
&69 'DWD ! �� 0%\WH

&RQQHFWLYLW\ 86% � 86% KRVW� � 86% GHYLFH
56���� � IRU VHULDO PRGHP

'LVSOD\ DQG NH\V /& GLVSOD\ ZLWK EDFNOLJKW �� OLQHV HDFK ZLWK ��
FKDUDFWHUV�� ኲYH NH\V

3RZHU VXSSO\ � � �� 9 �'&�

7DEOH ���� 0HWHR��� IHDWXUH RYHUYLHZ

)LQG EHORZ DQ RYHUYLHZ RI WKH WHUPLQDOV� 7KH ZKLWH DUHDV LQGLFDWH DYDLODEOH FRQQHFWRUV�

� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
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)LJXUH ���� 0HWHR���/ 7HUPLQDO

)LJXUH ���� 0HWHR���0 7HUPLQDO

)LJXUH ���� 0HWHR���6 7HUPLQDO

k ���� $PPRQLW 0HDVXUHPHQW *PE+ �



��� 7KH 7ZR 6\VWHPV RI 0HWHR���

0HWHR��� FRQVLVWV RI WZR EDVLF V\VWHPV� WKH 0HDVXUHPHQW $QG 5HFRUGLQJ 6\VWHP �0$56� DQG WKH &RQᆅJ�
XUDWLRQ� (YDOXDWLRQ DQG &RPPXQLFDWLRQ 6\VWHP �&(&6��

3RZHU�6XSSO\FRQ¿JXUDWLRQ

H�J��86%�PRGHP

&(&6���&RQ¿JXUDWLRQ��(YDOXDWLRQ�DQG�&RPPXQLFDWLRQ�6\VWHP

/&�'LVSOD\ .H\V

6\VWHP�6WRUDJH�IRU�
VRIWZDUH�DQG�VWDWLVWLFV�

�&69�¿OHV�

56����6ODYH

86%�%

(WKHUQHW���56���

86%�$

0$56���0HDVXULQJ�$QG�5HFRUGLQJ�6\VWHP

5HDO�7LPH�&ORFN�
�57&���EDWWHU\�EXIIHUHG

&XUUHQW�6RXUFHV

0HDVXUHPHQW�,QSXWV

6ZLWFKHV

56����0DVWHU

6RXUFH�'DWD�6WRUDJH 3RZHU�6\VWHP

UHDG�GDWD

ZULWH�GDWD

H�J��0RGHP�RU�URXWHU

3&

6&$'$�PDVWHU

56����VHQVRUV

H�J��5HODLV

$QDORJ�DQG�GLJLWDO�VHQVRUV

H�J��37����

0HWHR���

)LJXUH ���� %ORFN GLDJUDP RI 0HWHR���

)RU PHDVXULQJ DQG UHFRUGLQJ GDWD� RQO\ 0$56 LV QHHGHG� 0$56 LV GHVLJQHG WR ZRUN ZLWK PLQLPDO SRZHU
FRQVXPSWLRQ� ,W FRQWUROV WKH DQDORJ GDWD ORJJHU KDUGZDUH� PHDVXUHPHQW FKDQQHOV DQG GDWD VWRUDJH� ,W KDV
QR DFFHVV WR WKH GLVSOD\ RU WR WKH GHYLFHV WKDW FRXOG EH FRQQHFWHG YLD 86% DQG 56�����

7R XVH FRQQHFWHG GHYLFHV DQG WR RSHUDWH WKH GLVSOD\ RU WKH ZHE LQWHUIDFH� &(&6 KDV WR EH VWDUWHG� &(&6
LV D IXOO\ RSHUDWLRQDO HPEHGGHG /LQX[஠ FRPSXWHU� 6WDUWLQJ LW� DOORZV WKH XVH RI 0HWHR���
V IHDWXUHV� EXW
LQFUHDVHV SRZHU FRQVXPSWLRQ�

7R VDYH SRZHU GXULQJ D PHDVXUHPHQW FDPSDLJQ� &(&6 LV XVXDOO\ SRZHUHG GRZQ DQG RQO\ 0$56 LV UXQQLQJ�
0$56 VWDUWV ZKHQ WKH SRZHU FRQQHFWRU LV SOXJJHG LQ�

7KH ERRWLQJ SURFHVV RI WKH 0$56 VRIWZDUH LV LQGLFDWHG E\ WKH LOOXPLQDWLRQ RI WKH WZR ORZHU /('V �UHG DQG
\HOORZ�� %RWK /('V ZLOO WXUQ R኱ ZKHQ WKH 0$56 LV VWDUWHG VXFFHVVIXOO\�

&(&6 FDQ EH VWDUWHG HLWKHU PDQXDOO\ RU DXWRPDWLFDOO\� 7R PDQXDOO\ VWDUW &(&6� SUHVV WKH PLGGOH EXWWRQ RI
WKH NH\ERDUG DQG KROG LW IRU D IHZ VHFRQGV XQWLO WKH GLVSOD\ WXUQV RQ� $ PDQXDO VWDUW RI &(&6 LV QHFHVVDU\
WR FRQኲJXUH 0HWHR����

� k ���� $PPRQLW 0HDVXUHPHQW *PE+
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/DWHU RQ� GXULQJ D PHDVXUHPHQW FDPSDLJQ� &(&6 ZLOO EH VWDUWHG E\ 0$56 DFFRUGLQJ WR WKH FRQኲJXUHG
WLPH VFKHGXOH� IRU H[DPSOH WR VHQG HPDLOV� $IWHU VFKHGXOHG DFWLRQV KDYH EHHQ H[HFXWHG� &(&6 WXUQV R኱
DXWRPDWLFDOO\ WR ORZHU SRZHU FRQVXPSWLRQ�

����� &(&6� 6ZLWFK RQ � Rሯ EHKDYLRXU

&(&6 LV FRQኲJXUHG WR UXQ IRU �� PLQXWHV EHIRUH LW DXWRPDWLFDOO\ VZLWFKHV R኱� :KHQ WKH WLPH LV H[SLUHG DQG
DQ DFWLRQ LV VWLOO UXQQLQJ� H�J�� VHQGLQJ DQ HPDLO� WKH V\VWHP ZLOO ZDLW XQWLO WKH DFWLRQ LV ኲQLVKHG DQG ZLOO
VZLWFK R኱ DIWHUZDUGV� 7KH UHPDLQLQJ WLPH LV GLVSOD\HG LQ WKH VWDWXV ER[ �VHH 6HFWLRQb���� RI WKH 0HWHR���
ZHE LQWHUIDFH�

1RWH
3OHDVH QRWH� :LWK HYHU\ XVHU DFWLRQ� H�J� FOLFN LQ WKH ZHE LQWHUIDFH RU SUHVVLQJ D EXWWRQ RQ WKH
NH\ERDUG� WKH UHPDLQLQJ WLPH ZLOO EH UHVHW WR �� PLQXWHV�

)RU 6&$'$ RSHUDWLRQ &(&6 KDV WR UXQ SHUPDQHQWO\� 0HWHR��� R኱HUV D &(&6 SRZHU PRGH� ZKLFK FDQ EH
FRQኲJXUHG YLD ZHE LQWHUIDFH �6\VWHP$GPLQLVWUDWLRQ� RU RYHU WKH GLVSOD\ RI WKH GDWD ORJJHU� ,I &(&6 SRZHU
PRGH LV DFWLYDWHG� LW ZLOO EH GLVSOD\HG LQ WKH VWDWXV ER[ �VHH 6HFWLRQb���� LQ WKH ZHE LQWHUIDFH ZLWK WKH LQኲQLW\
V\PERO �ಊ� DV ZHOO DV RQ WKH 0HWHR��� GLVSOD\ ZLWK WKH ZRUG $OZD\V�

1RWH
7KH &(&6 SRZHU PRGH LV VZLWFKHG R኱ E\ GHIDXOW�

,I SRZHU VXSSO\ LV GLVFRQQHFWHG DQG WKH GDWD ORJJHU VKXWV GRZQ ZKLOH &(&6 ZDV UXQQLQJ LQ WKH &(&6 SRZHU
PRGH� LW ZLOO VWDUW DXWRPDWLFDOO\ DV VRRQ DV SRZHU LV DYDLODEOH DJDLQ�

,PSRUWDQW
3OHDVH QRWH� :KHQ &(&6 LV FRQኲJXUHG WR EH SHUPDQHQWO\ VZLWFKHG RQ� \RX FDQQRW PDQXDOO\ VKXW
GRZQ WKH V\VWHP E\ SUHVVLQJ WKH PLGGOH EXWWRQ RQ WKH GDWD ORJJHU�

��� 'DWD 6WRUDJH

&(&6 DQG 0$56 ERWK KDYH DFFHVV WR WKH FRPPRQPHDVXUHPHQW GDWD VWRUDJH �VKDUHG VRXUFH GDWD PHPRU\��
,W LV SRVVLEOH WR YLHZ RU GRZQORDG WKH VRXUFH GDWD YLD WKH ZHE LQWHUIDFH� VHH 6HFWLRQb����

1RWH
)RU RSWLPDO UHFRUGLQJ RI WKH GDWD� LW LV UHFRPPHQGHG WR IRUPDW WKH GDWD VWRUDJH EHIRUH VWDUWLQJ D
QHZ PHDVXUHPHQW FDPSDLJQ� )RUPDWWLQJ LV D YHU\ IDVW SURFHVV� ZKLFK RQO\ WDNHV D IHZ PLOOLVHF�
RQGV DQG FDQ EH SHUIRUPHG YLD WKH ZHE LQWHUIDFH XQGHU WKH PHQX 6\VWHP→ $GPLQLVWUDWLRQ� )RU
IXUWKHU GHWDLOV VHH 6HFWLRQb����

k ���� $PPRQLW 0HDVXUHPHQW *PE+ �



��� 8VHU ,QWHUIDFHV

7KHUH DUH WZR ZD\V WR FRQWURO DQG FRQኲJXUH WKH GDWD ORJJHU� YLD ZHE LQWHUIDFH RU E\ XVLQJ WKH EXWWRQV
RI 0HWHR���� 7KH VHFRQG PHWKRG LV RQO\ LQWHQGHG IRU FKHFNLQJ DQG WHVWLQJ� VLQFH WKLV FRQWURO PHQX GRHV
QRW SURYLGH DV PDQ\ SRVVLELOLWLHV WR FRQኲJXUH 0HWHR���� +RZHYHU� WKH ZHE LQWHUIDFH R኱HUV DOO DYDLODEOH
FRQኲJXUDWLRQ RSWLRQV DQG LV UHFRPPHQGHG IRU WKH FRQኲJXUDWLRQ RI WKH GHYLFH� 7R XVH WKH ZHE LQWHUIDFH D
7&3�,3 FRQQHFWLRQ YLD (WKHUQHW RU 86% LV UHTXLUHG�

7KDQNV WR LWV ZHE LQWHUIDFH� 0HWHR��� FDQ DOVR EH RSHUDWHG YLD ,QWHUQHW ZLWK PRELOH GHYLFHV� L�H� VPDUW�
SKRQH� WDEOHW 3&�

1RWH
7KH 0HWHR��� ZHE LQWHUIDFH ZLOO EH DFFHVVHG YLD +7736 FRQQHFWLRQ� ZKLFK XVHV KLJK�JUDGH HQ�
FU\SWLRQ �$(6����� ��� ELW�� 7KLV FRQQHFWLRQ FDQQRW EH GHFU\SWHG XVLQJ WRGD\
V WHFKQRORJLHV�

��� &RPPXQLFDWLRQ 0HWKRGV DQG 5HTXLUHG 'HYLFHV

'HSHQGLQJ RQ WKH SURMHFW� 0HWHR��� R኱HUV YDULRXV PHWKRGV IRU FRPPXQLFDWLRQ DQG GDWD UHWULHYDO� $OO
DYDLODEOH PHWKRGV DUH FRPPRQO\ XVHG DV ZHOO DV HDV\ WR KDQGOH DQG WR FRQኲJXUH� ,Q RUGHU WR VHW XS WKH
FRQQHFWLRQ WR 0HWHR���� GHYLFHV OLNH (WKHUQHW FDEOH RU PRGHP DUH QHFHVVDU\ DV VKRZQ LQ WKH IROORZLQJ
WDEOH�

0HWKRG �
$FWLRQ

&RQሰJXUD�
WLRQ

6RIWZDUH
8SGDWH

'DWD
'RZQORDG

5HTXLUHG
'HYLFHV &RPPHQW

0HWHR���
�6WDQG�
DORQH�

QR �RQO\ D
IHZ VHWWLQJV
FDQ EH
FKDQJHG�

QR QR �
8VLQJ WKH GLVSOD\ �VHH
6HFWLRQb��� DQG
&KDSWHUb���

86%
PHPRU\
VWLFN

QR QR \HV
86%
PHPRU\
VWLFN

0DQXDO GDWD GRZQORDG
RQ SUH�FRQኲJXUHG 86%
PHPRU\ VWLFN �VHH
6HFWLRQb�����

/$1 \HV
\HV
�,QWHUQHW
DFFHVV
UHTXLUHG�

\HV �'DWD
WUDQVIHU YLD
HPDLO�
)73�6&3�
$PPRQLW25
RU PDQXDO
GDWD
GRZQORDG
YLD ZHE
LQWHUIDFH�

86%
(WKHUQHW
DGDSWHU DQG
(WKHUQHW
FDEOH

5HFRPPHQGHG IRU LQLWLDO
FRQኲJXUDWLRQ DQG
VRIWZDUH XSGDWHV �VHH
6HFWLRQb�����

:�/$1 \HV QR
\HV
�'RZQORDG
YLD ZHE
LQWHUIDFH�

86% :�/$1
VWLFN

5HFRPPHQGHG RQ VLWH
IRU PDLQWHQDQFH �VHH
6HFWLRQb�����

3RLQW�WR�
3RLQW
(WKHUQHW

\HV QR
\HV
�'RZQORDG
YLD ZHE
LQWHUIDFH�

86%
(WKHUQHW
DGDSWHU DQG
(WKHUQHW
FDEOH

3& KDV WR EH FRQኲJXUHG
�VHH 6HFWLRQb�����

86% \HV QR
\HV
�'RZQORDG
YLD ZHE
LQWHUIDFH�

86% �$�%�
FDEOH

%DFNXS DFFHVV� 'ULYHU
ኲOH PLJKW EH UHTXLUHG
�VHH 6HFWLRQb�����
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO � � ���

0HWKRG �
$FWLRQ

&RQሰJXUD�
WLRQ

6RIWZDUH
8SGDWH

'DWD
'RZQORDG

5HTXLUHG
'HYLFHV &RPPHQW

0RGHP
DFFHVV
�*60 �
'LUHFWLRQDO
5DGLR �
6DWHOOLWH�

\HV
\HV
�,QWHUQHW
DFFHVV
UHTXLUHG�

\HV �'DWD
WUDQVIHU YLD
HPDLO�
)73�6&3�
$PPRQLW25
RU PDQXDO
GDWD
GRZQORDG
YLD ZHE
LQWHUIDFH�

0RGHP

7KDQNV WR WKH WXQQHO
VHUYHU GHVLJQ D VWDQGDUG
6,0 FDUG FDQ EH XVHG LQ
D *60 PRGHP� 7KH
WXQQHO VHUYHU PDQDJHV
,3 DGGUHVVHV� 6,0 FDUG
ZLWK VWDWLF ,3 DGGUHVV LV
QRW QHFHVVDU\� �VHH
6HFWLRQb����

6&$'$ RYHU
56���
�0RGEXV
578�

QR QR
\HV
�0RGEXV
SURWRFRO�

�
0RGEXV UHJLVWHU PDS
KDV WR EH FRQኲJXUHG IRU
GDWD UHWULHYDO �VHH
6HFWLRQb�����

6&$'$ RYHU
(WKHUQHW
�0RGEXV
7&3�,3�

QR QR
\HV
�0RGEXV
SURWRFRO�

�
0RGEXV UHJLVWHU PDS
KDV WR EH FRQኲJXUHG IRU
GDWD UHWULHYDO �VHH
6HFWLRQb�����
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO � � ���

&KDSWHU �

*HWWLQJ 6WDUWHG ZLWK 0HWHR���

��� ,QWURGXFWLRQ

%HIRUH \RX VWDUW ZRUNLQJ ZLWK 0HWHR���� WKH GDWD ORJJHU KDV WR EH FRQQHFWHG WR WKH SRZHU VXSSO\� ,Q WKH
PRPHQW 0HWHR��� LV FRQQHFWHG WR WKH SRZHU VXSSO\ WKH ORZHU /(' OLJKWV WXUQ RQ DQG LQGLFDWH WKDW WKH 0HD�
VXUHPHQW $QG 5HFRUGLQJ 6\VWHP �0$56� LV ERRWLQJ� %RWK /('V WXUQ R኱� ZKHQ 0$56 LV VXFFHVVIXOO\ VWDUWHG
DQG UXQQLQJ� 7R DFFHVV WKH ZHE LQWHUIDFH WKH VHFRQG V\VWHP &RQኲJXUDWLRQ� (YDOXDWLRQ DQG &RPPXQLFDWLRQ
6\VWHP �&(&6� KDV WR EH VWDUWHG� 3UHVV WKH PLGGOH EXWWRQ RI 0HWHR���
V NH\ERDUG DQG KROG LW XQWLO WKH
GLVSOD\ WXUQV RQ �VHH 6HFWLRQb�����

,Q RUGHU WR HQWHU WKH ZHE LQWHUIDFH LW LV QHFHVVDU\ WR HVWDEOLVK D 7&3�,3 FRQQHFWLRQ EHWZHHQ +RVW 3& DQG
0HWHR���� 7KH HDVLHVW ZD\ LV WR FRQQHFW WKH GDWD ORJJHU YLD 86%�(WKHUQHW DGDSWHU WR \RXU ORFDO /$1 �VHH
6HFWLRQb����� $QRWKHU RSWLRQ LV D SRLQW�WR�SRLQW FRQQHFWLRQ EHWZHHQ \RXU 3& DQG 0HWHR��� YLD 86% �VHH
6HFWLRQb���� ZLWK D VWDQGDUG 86% ��� $�% FDEOH �WKH VDPH W\SH RI FDEOH LV W\SLFDOO\ XVHG WR FRQQHFW D 86%
SULQWHU WR D 3&� RU YLD (WKHUQHW �VHH 6HFWLRQb���� ZLWK VWDQGDUG (WKHUQHW FDEOH DQG 86%�(WKHUQHW DGDSWHU�

/$1�&RQQHFWLRQ


�'+&3�6HUYHU��$XWRPDWLF�DVVLJQPHQW
���RI�,3�QHWZRUN�SDUDPHWHUV

(WKHUQHW�FDEOH

86%�(WKHUQHW��DGDSWHU
�&RQQHFW�WR�86%�$�SRUW�

RI�0HWHR����

&RPSDQ\�/$1�SRUW

&RPSDQ\�1HWZRUN��/$1�
'+&3�6HUYHU


&RPSDQ\�/$1�SRUW

(WKHUQHW�FDEOH

)LJXUH ���� $FFHVVLQJ 0HWHR��� YLD /$1 �VHH 6HFWLRQb����

k ���� $PPRQLW 0HDVXUHPHQW *PE+ �



86%�$�%�FDEOH

&RQQHFW�WR�86%�%�SRUW
&RQQHFW�WR�86%�$�SRUW

86%�$�%�&RQQHFWLRQ

)RU�:LQGRZV70�3&V�D�GULYHU�éOH�LV�UHTXLUHG�

)LJXUH ���� $FFHVVLQJ 0HWHR��� YLD 86% �VHH 6HFWLRQb����

,PSRUWDQW
,I \RX HVWDEOLVK D FRQQHFWLRQ YLD 86%� D GULYHU ኲOH PLJKW EH QHHGHG IRU :LQGRZV 3&V� 7KH
GULYHU ኲOH FDQ EH GRZQORDGHG IURP WKH $PPRQLW ZHEVLWH LQ VHFWLRQ 6XSSRUW→ 6RIWZDUH �KWWS�
��ZZZ�DPPRQLW�FRP�VXSSRUW�GRZQORDGV�����VRIWZDUH�6RIWZDUH�� )RU IXUWKHU GHWDLOV UHIHU WR
6HFWLRQb����

3RLQW�WR�3RLQW�(WKHUQHW�&RQQHFWLRQ

(WKHUQHW�FDEOH

&RQQHFW�WR�(WKHUQHW�SRUW�
RI�3&

86%�(WKHUQHW��DGDSWHU
�&RQQHFW�WR�86%�$�SRUW�
RI�0HWHR����

)LJXUH ���� $FFHVVLQJ 0HWHR��� YLD 3RLQW�WR�3RLQW (WKHUQHW &RQQHFWLRQ �VHH 6HFWLRQb����

1RWH
$IWHU KDYLQJ FRQኲJXUHG 0HWHR��� IRU :�/$1� WKH GDWD ORJJHU ZHE LQWHUIDFH FDQ EH DFFHVVHG E\
XVLQJ D :�/$1 VWLFN �VHH 6HFWLRQb�����

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

��86%�$�SRUWV ��86%�%�SRUW

)LJXUH ���� 86% SRUWV RI 0HWHR���/

7KLV FKDSWHU H[SODLQV KRZ WR FRQQHFW 0HWHR��� ZLWK D 3& YLD /$1� SRLQW�WR�SRLQW (WKHUQHW RU 86% IRU WKH
LQLWLDO FRQኲJXUDWLRQ�

7LS
:H UHFRPPHQG FRQQHFWLQJ 0HWHR��� YLD (WKHUQHW WR \RXU ORFDO /$1� ,W LV WKH HDVLHVW PHWKRG� QR
DGGLWLRQDO GULYHU ኲOH LV QHHGHG DQG XSGDWHV FDQ EH SHUIRUPHG LPPHGLDWHO\�

��� &RQQHFWLQJ 0HWHR��� YLD (WKHUQHW WR \RXU /RFDO /$1

,Q RUGHU WR FRQQHFW 0HWHR��� ZLWK \RXU 3& YLD (WKHUQHW� ERWK GHYLFHV KDYH WR EH FRQQHFWHG WR \RXU ORFDO
QHWZRUN� <RXU FRPSXWHU VKRXOG EH FRQQHFWHG YLD /$1 RU :�/$1 WR \RXU QHWZRUN� 7R FRQQHFW 0HWHR��� WR
WKH QHWZRUN� DQ 86%�(WKHUQHW DGDSWHU LV QHHGHG� &RQQHFW WKH 86% VLGH RI WKH DGDSWHU ZLWK WKH GDWD ORJJHU
DQG SOXJ LQ WKH (WKHUQHW FDEOH RQ WKH RWKHU VLGH� ,I \RX KDYH RQO\ RQH (WKHUQHW SRUW LQ \RXU RኴFH� XVH D
VZLWFK RU D KXE WR KDYH PRUH (WKHUQHW SRUWV DYDLODEOH�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



/$1�&RQQHFWLRQ


�'+&3�6HUYHU��$XWRPDWLF�DVVLJQPHQW
���RI�,3�QHWZRUN�SDUDPHWHUV

(WKHUQHW�FDEOH

86%�(WKHUQHW��DGDSWHU
�&RQQHFW�WR�86%�$�SRUW�

RI�0HWHR����

&RPSDQ\�/$1�SRUW

&RPSDQ\�1HWZRUN��/$1�
'+&3�6HUYHU


&RPSDQ\�/$1�SRUW

(WKHUQHW�FDEOH

)LJXUH ���� $FFHVVLQJ 0HWHR��� YLD /$1

7R VHH WKDW 0HWHR��� KDV EHHQ FRQQHFWHG VXFFHVVIXOO\� XVH WKH EXWWRQV RQ WKH GDWD ORJJHU WR QDYLJDWH
WKURXJK WKH PHQX� ,Q WKH &RPPXQLFDWLRQ→ 'HYLFHV→ /$1→ (WKHUQHW PHQX \RX FDQ ኲQG D FRQQHF�
WLRQ OLVW ZKLFK GLVSOD\V DOO DYDLODEOH FRQQHFWLRQV� ,I $FWLYH LV GLVSOD\HG� WKH FRQQHFWLRQ ZDV VXFFHVVIXOO\
HVWDEOLVKHG�

1RWH
7KH 0HWHR��� GLVSOD\ DOZD\V VKRZV DW OHDVW RQH (WKHUQHW FRQQHFWLRQ � HYHQ LI QR GHYLFH LV FRQ�
QHFWHG� 7KLV (WKHUQHW LWHP UHIHUV WR D VWDQGDUG 86% FRQQHFWLRQ� ZKLFK ZLOO EH GLVSOD\HG ZLWK
8QDYDLODEOH� LI QR GHYLFH LV FRQQHFWHG� 6R LI \RX FRQQHFW 0HWHR��� YLD (WKHUQHW WR \RXU ORFDO
/$1� D VHFRQG (WKHUQHW LWHP ZLOO EH GLVSOD\HG ZKLFK LV $FWLYH�

%\ RSHQLQJ WKLV PHQX LWHP �FOLFN RQ WKH ULJKW EXWWRQ RI WKH GDWD ORJJHU NH\ERDUG�� \RX FDQ EURZVH IRU WKH
FRQQHFWLRQ SURSHUWLHV VXFK DV ,3 DGGUHVV� ZKLFK ZDV DXWRPDWLFDOO\ DVVLJQHG WR WKH GDWD ORJJHU E\ '+&3
VHUYHU� 7R DFFHVV WKH ZHE LQWHUIDFH� \RX KDYH WR VWDUW D ZHE EURZVHU DQG HQWHU KWWSV��� DQG WKH ,3 DGGUHVV
IURP WKH GDWD ORJJHU GLVSOD\ H�J� KWWSV�����������������

7LS
3OHDVH XVH 0R]LOOD )LUHIR[ �KWWS���ZZZ�PR]LOOD�FRP�� DV \RXU ZHE EURZVHU WR DFFHVV 0HWHR����
2WKHU PRGHUQ ZHE EURZVHUV� LQFOXGLQJ PRELOH ZHE EURZVHUV� VKRXOG ZRUN DV ZHOO� EXW DUH QRW
V\VWHPDWLFDOO\ WHVWHG E\ $PPRQLW�

$IWHU HQWHULQJ WKH DGGUHVV LQ \RXU ZHE EURZVHU D FRQኲUPDWLRQ SURPSW PD\ DSSHDU� &OLFN , XQGHUVWDQG WKH
ULVNV DQG SUHVV $GG ([FHSWLRQ�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+

http://www.mozilla.com/


'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

)LJXUH ���� )LUHIR[ &RQQHFWLRQ 8QWUXVWHG DOHUW SDJH

,Q WKH QH[W VWHS GRZQORDG WKH FHUWLኲFDWH E\ FOLFNLQJ RQ *HW &HUWLᆅFDWH DQG &RQᆅUP 6HFXULW\ ([FHSWLRQ WR
DFFHVV WKH 0HWHR��� ZHE LQWHUIDFH� ,Q RUGHU WR VDYH WKH H[FHSWLRQ 3HUPDQHQWO\ VWRUH WKLV H[FHSWLRQ VKRXOG
EH FKHFNHG�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



)LJXUH ���� $GG 6HFXULW\ ([FHSWLRQ

,PSRUWDQW
,Q RUGHU WR SUHYHQW PLVXVH RI WKH FHUWLኲFDWH� $PPRQLW GHOLEHUDWHO\ GLG QRW VWRUH WKH VHFXULW\
FHUWLኲFDWH RQ HDFK GDWD ORJJHU� $IWHU GRZQORDGLQJ WKH FHUWLኲFDWH \RX FDQ YHULI\ LWV YDOLGLW\�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

���� ���� ���	 
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)LJXUH ���� 0HWHR��� ZHE LQWHUIDFH LQLWLDO VFUHHQ

,PSRUWDQW
,Q RUGHU WR XVH DOO IXQFWLRQV RI WKH ZHE LQWHUIDFH SOHDVH DFWLYDWH -DYD6FULSW DQG &RRNLHV LQ RXU
ZHE EURZVHU�

3OHDVH JR WR &KDSWHUb� WR SURFHHG ZLWK WKH FRQኲJXUDWLRQ�

��� &RQQHFWLQJ 0HWHR��� ZLWK \RXU :LQGRZV �஠� :LQGRZV
9LVWD஠ RU :LQGRZV ;3஠ 3& YLD 86%

0HWHR��� UHTXLUHV D VWDQGDUG 51',6 86% GULYHU IURP 0LFURVRIW஠ &RUSRUDWLRQ� :LWK WKLV� LW VKRXOG EH DX�
WRPDWLFDOO\ UHFRJQLVHG DQG LQVWDOOHG� ,I DQ\ LQFRPSDWLELOLW\ SUREOHPV RFFXU� SOHDVH UHIHU WR 6HFWLRQb������
2WKHUZLVH SURFHHG WR 6HFWLRQb������

86%�$�%�FDEOH

&RQQHFW�WR�86%�%�SRUW
&RQQHFW�WR�86%�$�SRUW

86%�$�%�&RQQHFWLRQ

)RU�:LQGRZV70�3&V�D�GULYHU�éOH�LV�UHTXLUHG�

)LJXUH ���� $FFHVVLQJ 0HWHR��� YLD 86% &RQQHFWLRQ

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



����� 6WDQGDUG 51',6 86% 'ULYHU

6WDUW 0HWHR��� DQG FRQQHFW WKH 86%�% VLGH RI WKH FDEOH WR WKH GDWD ORJJHU DQG WKH 86%�$ WR WKH FRPSXWHU�
:LQGRZV ZLOO ኲQG WKH QHZ KDUGZDUH DQG ZLOO DXWRPDWLFDOO\ VHDUFK IRU DSSURSULDWH VRIWZDUH� $IWHU D IHZ
VHFRQGV WKH 86% (WKHUQHW�51',6 *DGJHW LV LQVWDOOHG DQG UHDG\ WR XVH�

)LJXUH ����� :LQGRZV 'ULYHU 6RIWZDUH ,QVWDOODWLRQ

,I WKH LQVWDOODWLRQ GRHV QRW VWDUW DXWRPDWLFDOO\� RSHQ WKH 'HYLFH 0DQDJHU� ULJKW FOLFN RQ WKH GHYLFH� VHOHFW
8SGDWH 'ULYHUV DQG 6HDUFK DXWRPDWLFDOO\ IRU XSGDWHG GULYHU VRIWZDUH� $FFHVV WR WKH ,QWHUQHW LV UHTXLUHG IRU
WKLV VWHS�

)LJXUH ����� :LQGRZV 'ULYHU 8SGDWH ,QVWDOODWLRQ

2QFH WKH VRIWZDUH LQVWDOODWLRQ LV FRPSOHWHG� D QHZ 51',6�(WKHUQHW *DGJHW GHYLFH ZLOO DSSHDU RQ WKH 1HW�
ZRUN DGDSWHUV OLVW LQ WKH 'HYLFH 0DQDJHU�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

)LJXUH ����� :LQGRZV 'HYLFH 0DQDJHU

7KH ORFDO FRQQHFWLRQ LV HVWDEOLVKHG� $Q ,3 DGGUHVV LV DXWRPDWLFDOO\ DVVLJQHG WR WKH GDWD ORJJHU� ZKLFK FDQ EH
IRXQG RQ LWV GLVSOD\ E\ DFFHVVLQJ WKH 86% FRQQHFWLRQ XQGHU WKH PHQX &RPPXQLFDWLRQ→ 'HYLFHV→ /$1
→ (WKHUQHW XQGHU ,3�1HWPDVN� 7R VWDUW XVLQJ 0HWHR��� MXVW W\SH WKH DGGUHVV LQ \RXU ZHE EURZVHU� H�J�
KWWSV������������������ 7KH DGGUHVV DOZD\V VWDUWV ZLWK ��������� WKH UHPDLQLQJ SDUW LV UDQGRP�

7LS
3OHDVH XVH 0R]LOOD )LUHIR[ �KWWS���ZZZ�PR]LOOD�FRP�� DV \RXU ZHE EURZVHU WR DFFHVV 0HWHR����
2WKHU PRGHUQ ZHE EURZVHUV� LQFOXGLQJ PRELOH ZHE EURZVHUV� VKRXOG ZRUN DV ZHOO� EXW DUH QRW
V\VWHPDWLFDOO\ WHVWHG E\ $PPRQLW�

,PSRUWDQW
,Q RUGHU WR XVH DOO IXQFWLRQV RI WKH ZHE LQWHUIDFH SOHDVH DFWLYDWH -DYD6FULSW DQG &RRNLHV LQ RXU
ZHE EURZVHU�

$IWHU HQWHULQJ WKH DGGUHVV LQ \RXU ZHE EURZVHU D FRQኲUPDWLRQ SURPSW PD\ DSSHDU� &OLFN , XQGHUVWDQG WKH
ULVNV DQG SUHVV $GG ([FHSWLRQ�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��

http://www.mozilla.com/


)LJXUH ����� )LUHIR[ &RQQHFWLRQ 8QWUXVWHG DOHUW SDJH

,Q WKH QH[W VWHS GRZQORDG WKH FHUWLኲFDWH E\ FOLFNLQJ RQ *HW &HUWLᆅFDWH DQG &RQᆅUP 6HFXULW\ ([FHSWLRQ WR
DFFHVV WKH 0HWHR��� ZHE LQWHUIDFH� ,Q RUGHU WR VDYH WKH H[FHSWLRQ 3HUPDQHQWO\ VWRUH WKLV H[FHSWLRQ VKRXOG
EH FKHFNHG�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

)LJXUH ����� $GG 6HFXULW\ ([FHSWLRQ

,PSRUWDQW
,Q RUGHU WR SUHYHQW PLVXVH RI WKH FHUWLኲFDWH $PPRQLW GHOLEHUDWHO\ GLG QRW VWRUH WKH VHFXULW\ FHU�
WLኲFDWH RQ HDFK GDWD ORJJHU� $IWHU GRZQORDGLQJ WKH FHUWLኲFDWH \RX FDQ YHULI\ LWV YDOLGLW\�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��
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)LJXUH ����� 0HWHR��� ZHE LQWHUIDFH LQLWLDO VFUHHQ

����� 'ULYHU 8SGDWH

:KHQ LQVWDOOLQJ 0HWHR��� IRU WKH ኲUVW WLPH GULYHU FRPSDWLELOLW\ SUREOHPV PD\ RFFXU� $ QHZ 51',6�(WKHUQHW
*DGJHW GHYLFH VKRXOG DSSHDU LQ WKH 'HYLFH 0DQDJHU XQGHU 1HWZRUN $GDSWHUV� EXW D ZDUQLQJ VLJQ �!� �
LQGLFDWHV WKDW WKH KDUGZDUH GULYHU VRIWZDUH ZDV QRW FRUUHFWO\ LQVWDOOHG�

,Q WKLV FDVH SOHDVH GRZQORDG WKH GULYHU ኲOH IURP WKH $PPRQLW ZHEVLWH� 7KHUHIRUH� JR WR KWWS���ZZZ�
DPPRQLW�FRP�� RSHQ WKH 6XSSRUW SDJH DQG EURZVH WR WKH VRIWZDUH VHFWLRQ XQGHU 'RZQORDGV� $IWHU GRZQ�
ORDGLQJ WKH 0HWHR��� GULYHU ኲOH� H[WUDFW WKH =,3 ኲOH DQG VDYH WKH 0HWHR����LQI ኲOH�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+

http://www.ammonit.com/
http://www.ammonit.com/


'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

)LJXUH ����� 1HZ 86% (WKHUQHW�51',6 *DGJHW LQ 'HYLFH 0DQDJHU

5LJKW FOLFN RQ WKH GHYLFH DQG VHOHFW 8SGDWH 'ULYHU 6RIWZDUH���� $Q XSGDWH ZL]DUG RSHQV� &OLFN RQ %URZVH
P\ FRPSXWHU IRU GULYHU VRIWZDUH�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



)LJXUH ����� 8SGDWH 'ULYHU 6RIWZDUH GLDORJ ER[

/RFDWH DQG VHOHFW WKH 0HWHR����LQI ኲOH GRZQORDGHG IURP $PPRQLW
V ZHEVLWH�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

)LJXUH ����� 8SGDWH 'ULYHU 6RIWZDUH GLDORJ ER[

1RWH
'XULQJ WKH LQVWDOODWLRQ RI WKH GULYHUV� :LQGRZV PD\ VKRZ D ZDUQLQJ PHVVDJH� �:LQGRZV FDQ
W
YHULI\ WKH SXEOLVKHU RI WKLV GULYHU VRIWZDUH�� ,I WKLV KDSSHQV� VHOHFW �,QVWDOO WKLV GULYHU VRIWZDUH
DQ\ZD\� WR FRPSOHWH WKH LQVWDOODWLRQ�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



)LJXUH ����� :LQGRZV 6HFXULW\ $GYLVRU\

7KH GULYHU VRIWZDUH IRU 0HWHR��� VKRXOG QRZ EH FRUUHFWO\ LQVWDOOHG� 7KH ZDUQLQJ VLJQ �!� � VKRXOG EH JRQH
DQG WKH QDPH RI WKH GHYLFH LQ +DUGZDUH 0DQDJHU VKRXOG KDYH FKDQJHG IURP 51',6�(WKHUQHW *DGJHW WR
$PPRQLW 0HWHR����

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

)LJXUH ����� :LQGRZV 'HYLFH 0DQDJHU

��� &RQQHFWLQJ0HWHR��� WR \RXU:LQGRZV �஠3& YLD SRLQW�
WR�SRLQW (WKHUQHW FRQQHFWLRQ

,Q RUGHU WR FRQQHFW 0HWHR��� ZLWK \RXU :LQGRZV �஠ 3& DQ 86%�(WKHUQHW DGDSWHU �VHH )LJXUHb���� DQG D
VWDQGDUG (WKHUQHW FDEOH DUH UHTXLUHG� 1R DGGLWLRQDO GULYHU ኲOH LV QHHGHG IRU D GLUHFW SRLQW�WR�SRLQW FRQQHF�
WLRQ YLD (WKHUQHW�

3RLQW�WR�3RLQW�(WKHUQHW�&RQQHFWLRQ

(WKHUQHW�FDEOH

&RQQHFW�WR�(WKHUQHW�SRUW�
RI�3&

86%�(WKHUQHW��DGDSWHU
�&RQQHFW�WR�86%�$�SRUW�
RI�0HWHR����

)LJXUH ����� $FFHVVLQJ 0HWHR��� YLD 3RLQW�WR�3RLQW (WKHUQHW &RQQHFWLRQ

%HIRUH \RX FRQQHFW WKH GHYLFHV� \RXU 3& KDV WR EH FRQኲJXUHG WR XVH D VWDWLF ,3 DGGUHVV� 7R GR VR� RSHQ
WKH 1HWZRUN DQG 6KDULQJ &HQWHU LQ WKH &RQWURO 3DQHO RI \RXU FRPSXWHU DQG FOLFN RQ /$1 &RQQHFWLRQ �VHH
)LJXUHb������

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



)LJXUH ����� 1HWZRUN DQG 6KDULQJ &HQWHU RI :LQGRZV �஠

7R FRQኲJXUH WKH /$1 FRQQHFWLRQ� FOLFN RQ 3URSHUWLHV �)LJXUHb����� LQ WKH /$1 &RQQHFWLRQ 6WDWXV ZLQGRZ�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

)LJXUH ����� /$1 &RQQHFWLRQ 6WDWXV

6HOHFW ,QWHUQHW 3URWRFRO 9HUVLRQ � �7&3�,3Y�� DQG RSHQ WKH 3URSHUWLHV RI WKH ,QWHUQHW SURWRFRO DV VKRZQ LQ
)LJXUHb����

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



)LJXUH ����� 3URSHUWLHV RI /$1 &RQQHFWLRQ

&KRRVH 8VH WKH IROORZLQJ ,3 DGGUHVV DQG HQWHU WKH IROORZLQJ ,3 DGGUHVV ������������ DV VKRZQ LQ )LJ�
XUHb����� %\ SUHVVLQJ WKH 7$% EXWWRQ WKH 6XEQHW PDVN ZLOO EH ኲOOHG DXWRPDWLFDOO\� :LWK 2. \RX VDYH WKH
FRQኲJXUDWLRQ�

,PSRUWDQW
,I \RX GR QRW KDYH WKH ULJKWV WR FRQኲJXUH WKH VHWWLQJV� SOHDVH DVN \RXU V\VWHP DGPLQLVWUDWRU�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

)LJXUH ����� 3URSHUWLHV RI ,QWHUQHW 3URWRFRO

$IWHU KDYLQJ FRQኲJXUHG WKH /$1 FRQQHFWLRQ� \RX FDQ FRQQHFW \RXU 3& ZLWK 0HWHR��� XVLQJ DQ 86%�(WKHUQHW
DGDSWHU DQG D VWDQGDUG (WKHUQHW FDEOH� 6ZLWFK RQ 0HWHR��� E\ SUHVVLQJ WKH PLGGOH EXWWRQ RI WKH NH\ERDUG�

1RZ 0HWHR��� KDV WR EH FRQኲJXUHG IRU WKH SRLQW�WR�SRLQW (WKHUQHW FRQQHFWLRQ� 3OHDVH RSHQ WKH &RPPX�
QLFDWLRQ→ 'HYLFHV→ /$1→ (WKHUQHW PHQX DQG VHOHFW (WKHUQHW �2ᆈLQH�� 1RZ PRYH WR 8VH '+&3 DQG
SUHVV WKH ULJKW EXWWRQ RQ WKH 0HWHR��� NH\ERDUG XQWLO 1R LV GLVSOD\HG DV VKRZQ LQ )LJXUHb����� 8VH '&+3
LV FRQኲJXUHG RQ <HV E\ GHIDXOW WR VXSSRUW WKH VWDQGDUG /$1 �VHH 6HFWLRQb���� FRQQHFWLRQ YLD (WKHUQHW�
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)LJXUH ����� 0HWHR��� GLVSOD\ ZLWK GHDFWLYDWHG '+&3

)LQDOO\ RSHQ \RXU EURZVHU �H�J� 0R]LOOD )LUHIR[� DQG HQWHU KWWSV����������������� ZKHUHDV �������������
LV WKH SUHFRQኲJXUHG ,3 DGGUHVV RI HDFK 0HWHR��� GDWD ORJJHU� $IWHUZDUGV D FRQኲUPDWLRQ SURPSW DSSHDUV�
3OHDVH FOLFN , 8QGHUVWDQG WKH ULVNV DQG SUHVV $GG ([FHSWLRQ DV VKRZQ LQ )LJXUHb�����

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



)LJXUH ����� 0R]LOOD )LUHIR[ &RQQHFWLRQ 8QWUXVWHG $OHUW 3DJH

,Q WKH QH[W VWHS GRZQORDG WKH FHUWLኲFDWH E\ FOLFNLQJ RQ *HW &HUWLᆅFDWH DQG &RQᆅUP 6HFXULW\ ([FHSWLRQ WR
DFFHVV WKH 0HWHR��� ZHE LQWHUIDFH� ,Q RUGHU WR VDYH WKH H[FHSWLRQ 3HUPDQHQWO\ VWRUH WKLV H[FHSWLRQ VKRXOG
EH FKHFNHG�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

)LJXUH ����� $GG 6HFXULW\ ([FHSWLRQ

$IWHU FRQኲUPLQJ WKH FHUWLኲFDWH WKH 0HWHR��� ORJLQ SDJH LV VKRZQ� 3OHDVH XVH WKH ORJLQ GHWDLOV \RX UHFHLYHG
WR HQWHU WKH ZHE LQWHUIDFH� 7R SURFHHG ZLWK WKH FRQኲJXUDWLRQ JR WR &KDSWHUb��

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



)LJXUH ����� 0HWHR��� ZHE LQWHUIDFH LQLWLDO VFUHHQ

7LS
8VLQJ WKLV SRLQW�WR�SRLQW FRQQHFWLRQ �ZLWKRXW ,QWHUQHW DFFHVV� WKH PRGHP FRQQHFWLRQ FDQ EH
WHVWHG� H�J�� GRHV WKH PRGHP VHQG HPDLOV�

1RWH
3OHDVH GR QRW IRUJHW WR UHVHW WKH /$1 FRQኲJXUDWLRQ RQ \RXU 3& �,QWHUQHW SURWRFRO SURSHUWLHV� DQG
WR HQDEOH '+&3 RQ 0HWHR��� �LI QHHGHG��

��� 8VLQJ %RQMRXU

)RU:LQGRZV 9LVWD DQG ODWHU YHUVLRQV� WKLV SURFHGXUH FDQ EH VLPSOLኲHG E\ LQVWDOOLQJ WKH VRIWZDUH %RQMRXU 3ULQW
6HUYLFHV IRU:LQGRZV IURP$SSOH �KWWS���VXSSRUW�DSSOH�FRP�NE�'/����� ,W SURYLGHV DXWRPDWLF UHVROXWLRQ
RI FRPSXWHU KRVW QDPHV DQG WKH GDWD ORJJHU FDQ QRZ EH DFFHVVHG YLD LWV VHULDO QXPEHU� 8QIRUWXQDWHO\� RXU
WHVWV KDYH UHYHDOHG WKDW WKLV VRIWZDUH FDXVHV SUREOHPV ZKHQ LQVWDOOHG RQ :LQGRZV ;3�

:DUQLQJ
'R QRW XVH %RQMRXU ZLWK :LQGRZV ;3� DV LW PLJKW FDXVH FRPPXQLFDWLRQ SUREOHPV�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+

http://support.apple.com/kb/DL999
http://support.apple.com/kb/DL999


'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

$IWHU WKH LQVWDOODWLRQ RI %RQMRXU 3ULQW 6HUYLFHV MXVW W\SH WKH VHULDO QXPEHU DV IROORZV LQ \RXU ZHE EURZVHU
KWWSV���'QQQQQQ�ORFDO ZLWK 'QQQQQQ DV \RXU GDWD ORJJHUV VHULDO QXPEHU� 7KH XQWUXVWHG FRQQHFWLRQ DOHUW
SDJH ZLOO DSSHDU WKLV WLPH DV ZHOO DQG VKRXOG EH DFFHSWHG DV GHVFULEHG LQ 6HFWLRQb������
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)LJXUH ����� 0HWHR��� ZHE LQWHUIDFH LQLWLDO VFUHHQ

��� 8VLQJ 0HWHR��� ZLWK /LQX[

5HFRPPHQGHG LV DQ\ XS�WR�GDWH /LQX[ GLVWULEXWLRQ ZLWK LQVWDOOHG 1HWZRUN 0DQDJHU �KWWS���SURMHFWV�
JQRPH�RUJ�1HWZRUN0DQDJHU�� �DW OHDVW YHUVLRQ ����� VXFK DV 'HELDQ ���� 8EXQWX ����� RU ODWHU� &RQኲJXUH
WKH 51',6�(WKHUQHW *DGJHW WR XVH OLQN�ORFDO DQG FRQQHFW WKH 0HWHR��� ZLWK WKH 3&� <RX VKRXOG EH DEOH WR
DFFHVV WKH 0HWHR��� ZLWK \RXU ZHE EURZVHU QRZ�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��

http://projects.gnome.org/NetworkManager/


�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

&KDSWHU �

/RJLQ DW 0HWHR���

��� /RJLQ 2SWLRQV

2QFH \RX DFFHVV WKH ORJLQ SDJH RI WKH GDWD ORJJHU RYHU WKH ZHE LQWHUIDFH� \RX PD\ ORJ LQWR RQH RI IRXU
DFFRXQWV� ZKLFK KDYH GL኱HUHQW DFFHVV ULJKWV� *XHVW� 9LHZHU� 8VHU RU $GPLQ�
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)LJXUH ���� /RJLQ 6FUHHQ

7KH RULJLQDO SDVVZRUG IRU HDFK DFFRXQW LV HQFORVHG LQ WKH GDWD ORJJHU
V PDQXDO� 7KH SDVVZRUGV DUH XQLTXH
IRU HDFK 0HWHR���� $OO SDVVZRUGV FDQ EH FKDQJHG �&KDQJH 3DVVZRUGV�� E\ WKH DGPLQLVWUDWRU�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



$FFRXQW 3HUPLVVLRQV

*XHVW
ૹ /RRN DW DOO FRQኲJXUDWLRQ SDJHV

ૹ /RRN DW OLYH GDWD

9LHZHU
ૹ $OO RI WKH DERYH

ૹ 'RZQORDG PHDVXUHPHQW GDWD

8VHU
ૹ $OO RI WKH DERYH

ૹ &RQኲJXUH WKH GDWD ORJJHU

$GPLQ

ૹ $OO RI WKH DERYH

ૹ &KDQJH WKH QDPH RI WKH GDWD ORJJHU

ૹ 8SJUDGH WKH GDWD ORJJHU VRIWZDUH

7DEOH ���� $FFRXQWV DQG SHUPLVVLRQV

7KH 0HWHR��� ZHE LQWHUIDFH LV DYDLODEOH LQ VHYHQ ODQJXDJHV� &KLQHVH� (QJOLVK� )UHQFK� *HUPDQ� 3RUWXJX
HVH� 6SDQLVK� DQG 7XUNLVK�

,PSRUWDQW
,Q RUGHU WR XVH DOO IXQFWLRQV RI WKH ZHE LQWHUIDFH SOHDVH DFWLYDWH -DYD6FULSW DQG &RRNLHV LQ RXU
ZHE EURZVHU�

$IWHU ORJLQ WZR OLQNV DUH VKRZQ LQ WKH XSSHU ULJKW FRUQHU�

+HOS &OLFN KHUH WR DFFHVV RQOLQH KHOS�
/RJRXW &OLFN KHUH WR FORVH WKH VHVVLRQ� ZKHQ DFFHVV WR WKH GDWD ORJJHU LV QR ORQJHU QHHGHG�

8QGHU WKHVH OLQNV WKH DFFRXQW \RX DUH ORJJHG LQWR �*XHVW� 9LHZHU� 8VHU RU $GPLQ� LV VKRZQ� IROORZHG E\
WKH VHULDO QXPEHU RI WKH GDWD ORJJHU�

:DUQLQJ
3OHDVH EH DZDUH WKDW GXH WR VHFXULW\ UHDVRQV LW LV QRW SRVVLEOH WR UHVHW WKH SDVVZRUGV� )XUWKHU�
PRUH� LI \RX FKDQJH WKH $GPLQ SDVVZRUG DQG IRUJHW LW� WKHUH LV QR ZD\ WR UHFRYHU LW� QRW HYHQ IRU
$PPRQLW� ,Q WKLV FDVH� \RX VKRXOG VHQG WKH GDWD ORJJHU WR $PPRQLW� VR WKDW ZH FDQ UHVWRUH WKH
RULJLQDO SDVVZRUGV�

��� *OREDO &RQWURO (OHPHQWV

$IWHU ORJLQ WKH 6WDWXV %R[ DSSHDUV LQ WKH XSSHU OHIW FRUQHU RI WKH VFUHHQ� ,W DOZD\V VKRZV WKH PRVW LPSRUWDQW
LQIRUPDWLRQ DQG FRQWURO RSWLRQV�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���
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PHDVXUHPHQW�GDWD�LV�UHFRUGHG�
FRQ¿�JXUDWLRQ�LV�VDYHG

PHDVXUHPHQW�GDWD�LV�QRW�
VDYHG�WR�PHPRU\�

FRQ¿�JXUDWLRQ�KDV�EHHQ�FKDQJHG

)LJXUH ���� 0HWHR��� 6WDWXV %R[ GLVSOD\LQJ 6WDWXV RI 5HFRUGLQJ

7KH 6WDWXV %R[ GLVSOD\V ZKHWKHU 0HWHR��� LV UHFRUGLQJ GDWD DQG ZKHWKHU WKH FXUUHQW FRQኲJXUDWLRQ LV VDYHG�
<RX FDQ VZLWFK RQ RU R኱ UHFRUGLQJ KHUH DQG VDYH WKH FRQኲJXUDWLRQ DIWHU KDYLQJ PDGH DQ\ FKDQJHV�

1RWH
,I \RX VZLWFK 5HFRUGLQJ RQ� WKH &RQILJXUDWLRQ ZLOO EH VDYHG DXWRPDWLFDOO\� EHFDXVH UHFRUGLQJ
FDQQRW ZRUN ZLWKRXW D VDYHG FRQኲJXUDWLRQ�

,PSRUWDQW
,I \RX VZLWFK 5HFRUGLQJ R኱� QR PHDVXUHPHQW GDWD ZLOO EH VDYHG WR PHPRU\� 7KH PHDVXUHPHQW
LV VWLOO JRLQJ RQ DQG \RX ZLOO EH DEOH WR VHH OLYH GDWD� EXW \RX FDQQRW JHQHUDWH &69 ኲOHV DQG \RX
ZLOO QRW EH DEOH WR DFFHVV PHDVXUHG GDWD DIWHUZDUGV�
,I &RQILJXUDWLRQ LV QRW VDYHG� \RX KDYH FKDQJHG WKH FRQኲJXUDWLRQ DQG WKH FKDQJHG FRQኲJXUD�
WLRQ LV DFWLYH� <RX PXVW VDYH WKH FRQኲJXUDWLRQ WR XVH WKH QHZ FRQኲJXUDWLRQ SHUPDQHQWO\� ,I \RX
GR QRW VDYH WKH FRQኲJXUDWLRQ� \RXU VHWWLQJV ZLOO EH ORVW DIWHU GLVFRQQHFWLQJ WKH SRZHU VXSSO\�
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WXQQHO�FRQQHFWLRQ�YLD�PRGHP
������PLQ�XQWLO�&(&6�VKXWV�GRZQ�

RQH�DFWLYH�DFWLRQ

FRQQHFWLRQ�YLD�(WKHUQHW
&(&6�SHUPDQHQWO\�VZLWFKHG�RQ�

WZR�DFWLYH�DFWLRQV

)LJXUH ���� 0HWHR��� 6WDWXV %R[ GLVSOD\LQJ &RQQHFWLRQ DQG 3RZHU 0RGH

7KH 0HWHR��� 6WDWXV %R[ GLVSOD\V KRZ \RX DUH DFFHVVLQJ WKH GDWD ORJJHU �&RQQHFWLRQ�� H�J�� WXQQHO FRQ�
QHFWLRQ YLD PRGHP RU XVLQJ (WKHUQHW ZLWKRXW WXQQHO LQ WKH RኴFH� $GGLWLRQDOO\� WKH ZHE LQWHUIDFH LQIRUPV
DERXW WKH UHPDLQLQJ WLPH XQWLO VKXW GRZQ RU ZKHWKHU &(&6 LV FRQኲJXUHG WR UXQ SHUPDQHQWO\ �5HPDLQLQJ��
,Q EUDNHWV WKH QXPEHU RI UXQQLQJ DFWLRQV DUH GLVSOD\HG� H�J�� RQOLQH DFFHVV RU XSORDG RI &69 ኲOH�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



��� 0HQX RI WKH :HE ,QWHUIDFH

7KH PHQX RI WKH 0HWHR��� ZHE LQWHUIDFH FRQVLVWV RI IRXU PDLQ PHQX LWHPV� 6\VWHP� 0HDVXUHPHQW� (YDOX�
DWLRQ DQG &RPPXQLFDWLRQ� (DFK PHQX LWHP LV H[SODLQHG LQ WKH IROORZLQJ FKDSWHUV �6HH &KDSWHUb� WR &KDS�
WHUb���

0HQX 6XEPHQX ,WHP

6\VWHP

,QIRUPDWLRQ
$GPLQLVWUDWLRQ
8SJUDGH
'LVSOD\
:HE &DPHUD
6ZLWFKHV
6\VWHP /RJ

0HDVXUHPHQW
6HQVRUV
&KDQQHOV
(YDOXDWLRQ

'DWD
/LYH
6WDWLVWLFV
6RXUFH

&RPPXQLFDWLRQ

6FKHGXOH
(�0DLO
2QOLQH
)73�6&3
6&$'$
/$1
:/$1
0RGHP

7DEOH ���� 0HQX RI WKH :HE ,QWHUIDFH

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

&KDSWHU �

6\VWHP &RQሰJXUDWLRQ

��� 6\VWHP ,QIRUPDWLRQ

7KLV SDJH JLYHV DQ RYHUYLHZ RI LPSRUWDQW V\VWHP SURSHUWLHV� VXFK DV GDWD ORJJHU W\SH� VHULDO QXPEHU�
DYDLODEOH PHPRU\� VRIWZDUH YHUVLRQV DQG QXPEHU RI FKDQQHOV�

���� ���� ���	 
� ���
���
� ���� ����

���
 ������������������������������� ���������

���� !�"�#�
$%����&��&'������(

!�""��&���� ���������
)�����&�#���� 	

��
�
*#����&� &�������� 
�
������
��������

�
���������
�
������
��������
�
�������
��������
�
��������
�
���������
�
������
%���+�&���#�&��������  
������
��������
�
���������
 
�������
,��������&������� �
���!�!�����
 
����
�����


�"���#����!��


$���!����
!�""��&���� ��
�����
�
��%�&%
'
()*+�
%��
-%. )����%

� �,�
(���%
���,
-���%
'��,
)�#���&����&�����"� 
&'
.�
�,
/�.�'0
�����
�������
1������%
�

 ��2
)�����&�����"� )����%
�'��,�
(���%

' �,
-���%
�&��,
)� �	���&+������ 
.�
���.

��'&
/��
�������2
����������&+������ �'�

/#�����&����������� 3�!��
/
&�.
'�.
�.��2�
3�!��
/
'&.���.

.
'&2

$*���(/�����&����

0�����&��� �"#������& ���

���������% 4� )	����&�  

*��5���������% ����� )�+�

*���������% 6��������)�����

��!������% 7

)�����&,� ��������

�"���!
8�5��!�����
%�������������
0�"����
'������
1��&/�����
)	������
)�����&!�"

�������!���
)������
/�������
�+��#�����

	���
!�+�
)���������
)�#���

*�!!���������
)����#��
�2.���
3�����
��4�)/4
)/%'%
!%*
1!%*
.����

'�	�����&�#�����&��� �"#������

��$�( ��"���� ����5�� 4���#"#6� ����7��� '�#���� �8�
7� 9&:���2:��:&%������&.���#������&
���
			������������

GRZQORDG���XSORDG�RI�FRQ¿�JXUDWLRQ�¿�OHV

)LJXUH ���� 6\VWHP ,QIRUPDWLRQ 3DJH

8QGHU &XUUHQW FRQQHFWLRQV DOO FXUUHQW ORJLQV DUH GLVSOD\HG ZLWK ,3 DGGUHVV� H�J�� YLD /$1� :�/$1� 86% RU
7XQQHO� ,I D FRQQHFWLRQ KDV EHHQ HVWDEOLVKHG YLD WXQQHO �VHH DOVR 6HFWLRQb����� WKH OHWWHU 7 DIWHU WKH ,3
DGGUHVV LQGLFDWHV WKH WXQQHO�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



8VH 'RZQORDG &XUUHQW &RQᆅJXUDWLRQ WR GRZQORDG WKH FRQኲJXUDWLRQ ኲOH� 7KH FRQኲJXUDWLRQ ኲOH LV DQ ,1,
ኲOH �KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�,1,BILOH�� ZKLFK LV D ZLGHO\�XVHG ኲOH IRUPDW� 7KLV ኲOH FRQWDLQV
FRQኲJXUDWLRQ VHWWLQJV UHODWHG WR PRGHP� (WKHUQHW� VHUYHU XSORDG� HPDLO� GDWD HYDOXDWLRQ� 6&$'$ DV ZHOO DV
DFWLYDWHG FKDQQHOV DQG VHQVRUV� %\ VDYLQJ D FRQኲJXUDWLRQ ኲOH� WKH FRQኲJXUDWLRQ FDQ TXLFNO\ EH XSORDGHG
DQG H኱HFWLYHO\ DSSOLHG WR RWKHU GDWD ORJJHUV� 7KH ኲOH QDPH LV FRQILJ�'QQQQQQ�W[W ZLWK 'QQQQQQ DV WKH
VHULDO QXPEHU RI WKH GDWD ORJJHU�

:DUQLQJ
%H FDUHIXO ZLWK XSORDGLQJ D FKDQJHG ,1, ኲOH WR WKH GDWD ORJJHU� ,QFRQVLVWHQFLHV FDQ OHDG WR PDO�
IXQFWLRQV RI WKH GDWD ORJJHU�

��� 6\VWHP $GPLQLVWUDWLRQ

7KLV SDJH FRQWDLQV GL኱HUHQW DGPLQLVWUDWLRQ DVSHFWV RI WKH GDWD ORJJHU� 2QO\ XVHUV ORJJHG LQ DV $GPLQ FDQ
DFFHVV WKH FRPSOHWH IXQFWLRQDOLW\ RI WKLV VHFWLRQ� ,I \RX DUH ORJJHG LQ DV 8VHU� 9LHZHU RU *XHVW� \RX FDQQRW
FKDQJH DQ\WKLQJ KHUH�
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HQWHU�GDWD��ORJJHU�QDPH

FOLFN�KHUH�WR�V\QFKURQL]H�GDWH�
DQG�WLPH�ZLWK�173�VHUYHUV

VZLWFK�RQ�&(&6�
VXEV\VWHP�SHUPDQHQWO\

)LJXUH ���� 6\VWHP $GPLQLVWUDWLRQ 3DJH �����

/RJJHU 1DPH� %\ JLYLQJ HDFK 0HWHR��� D QDPH� WKH GDWD ORJJHUV FDQ EH LGHQWLኲHG PRUH TXLFNO\� 7KH
QDPH DSSHDUV LQ WKH VRXUFH GDWD ኲOHV KHDGHU� RQ $PPRQLW25 �KWWS���RU�DPPRQLW�FRP�� DQG LQ WKH
FRQILJ�W[W ኲOH�

1RWH
7KH GDWD ORJJHU VHULDO QXPEHU LV WKH PRVW LPSRUWDQW ,' WR LGHQWLI\ WKH GDWD ORJJHU� 8VH WKH
/RJJHU 1DPH WR FRPELQH WKH GDWD ORJJHU ZLWK D VLWH� H�J�� %HUOLQ 7HVW /RJJHU�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+

http://en.wikipedia.org/wiki/INI_file
http://en.wikipedia.org/wiki/INI_file
http://or.ammonit.com/


'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

&(&6 3RZHU 0RGH &(&6 LV FRQኲJXUHG WR UXQ IRU �� PLQXWHV EHIRUH LW VZLWFKHV R኱ DXWRPDWLFDOO\� 7KH
&(&6 SRZHU PRGH LV VZLWFKHG R኱ E\ GHIDXOW�

,Q RUGHU WR NHHS &(&6 UXQQLQJ� H�J�� IRU 6&$'$ ZLQG IDUPPRQLWRULQJ� 0HWHR��� R኱HUV WKH &(&6 SRZHU
PRGH� 7KLV PRGH SUHYHQWV WKH DXWRPDWLF VKXWGRZQ RI &(&6� ,W FDQ EH FRQኲJXUHG YLD ZHE LQWHUIDFH
�6\VWHP→ $GPLQLVWUDWLRQ� RU E\ XVLQJ WKH GLVSOD\ �6WDWXV→ &(&6� RI WKH GDWD ORJJHU� %HIRUH DQ\
FKDQJHV RI WKH &(&6 PRGH YLD GLVSOD\ FDQ EH PDGH� SHUPLVVLRQV KDYH WR EH GHኲQHG LQ WKH ZHE
LQWHUIDFH �6\VWHP→ 'LVSOD\ �VHH 6HFWLRQb����� ,I &(&6 SRZHU PRGH LV DFWLYDWHG� LW ZLOO EH GLVSOD\HG
LQ WKH VWDWXV ER[ LQ WKH ZHE LQWHUIDFH ZLWK WKH LQኲQLW\ V\PERO �ಊ� DV ZHOO DV RQ WKH 0HWHR��� GLVSOD\
ZLWK WKH ZRUG $OZD\V�

1RWH
,I WKH SRZHU VXSSO\ IRU WKH 0HWHR��� LV GLVFRQQHFWHG ZKLOH &(&6 LV UXQQLQJ LQ WKH &(&6
SRZHU PRGH &(&6 ZLOO UHVWDUW DXWRPDWLFDOO\ DIWHU WKH 0HWHR��� LV SRZHUHG DJDLQ�

,PSRUWDQW
:KHQ &(&6 LV FRQኲJXUHG WR EH SHUPDQHQWO\ VZLWFKHG RQ� \RX FDQQRW VKXW GRZQ WKH V\VWHP
E\ SUHVVLQJ WKH PLGGOH EXWWRQ RQ WKH GDWD ORJJHU�

,I WKH &(&6 KDV WR EH UHVWDUWHG� FOLFN RQ 5HVWDUW &(&6�

,I \RX ZLVK WR VKXWGRZQ WKH &(&6� H�J� GXULQJ UHPRWH DFFHVV� FOLFN RQ 6KXWGRZQ &(&6�

,PSRUWDQW
7KH 0$56 �IRU PHDVXULQJ DQG UHFRUGLQJ� FRQWLQXHV ZLWKRXW VWRSSLQJ GXULQJ WKH UHVWDUW�
<RX ZLOO QRW ORRVH DQ\ PHDVXUHPHQW GDWD XQOHVV WKH UHFRUGLQJ LV H[SOLFLWO\ VZLWFKHG R኱ RU
WKH SRZHU VXSSO\ KDV EHHQ GLVFRQQHFWHG� )RU IXUWKHU GHWDLOV DERXW WKH V\VWHPV UHIHU WR
6HFWLRQb����

'DWH DQG 7LPH� 7LPH V\QFKURQL]DWLRQ RI WKH GDWD ORJJHU LV D SULPDU\ FRQFHUQ� ,Q RUGHU WR V\QFKURQL]H
GDWH DQG WLPH DXWRPDWLFDOO\ WR 173 VHUYHUV� VHOHFW 6HW GDWD DQG WLPH DXWRPDWLFDOO\� $GGLWLRQDOO\ WKH
WLPH ]RQH KDV WR EH VHW�

,I GDWH DQG WLPH VKRXOG EH VHW PDQXDOO\� HQWHU GDWH �GDWH IRUPDW <<<<�00�''� DQG WLPH �WLPH IRUPDW
KK�PP�VV� LQ WKH DSSURSULDWH ኲHOGV� 'DWH DQG WLPH IRUPDW ZLOO EH FKHFNHG ZKLOH W\SLQJ WKH YDOXHV�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��
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HQWHU�SDVVSKUDVH�WR�HQDEOH
86%�0HPRU\�&RS\

FKDQJH�SDVVZRUGV�
IRU�XVHU�UROHV

GHOHWH�DOO�PHDVXUHPHQW�GDWD

DW�OHDVW���FKDUDFWHUV

HQWHU�85/�RI��FDPHUD�WR�
DWWDFK�SKRWRV�WR�GDWD

SHUIRUP�D�IDFWRU\�UHVHW

)LJXUH ���� 6\VWHP $GPLQLVWUDWLRQ 3DJH �����

&KDQJH 3DVVZRUGV� 8VHU SDVVZRUGV FDQ EH FKDQJHG KHUH� 7R GR VR� VHOHFW WKH XVHU QDPH �UROH� IURP WKH
GURS�GRZQ OLVW DQG HQWHU WKH QHZ SDVVZRUG�

,PSRUWDQW
3OHDVH EH DZDUH WKDW GXH WR VHFXULW\ UHDVRQV LW LV QRW SRVVLEOH WR UHVHW SDVVZRUGV� ,I \RX
ORRVH D PRGLኲHG $GPLQ SDVVZRUG� WKHUH LV QR ZD\ WR UHFRYHU LW� QRW HYHQ IRU $PPRQLW� ,Q
WKLV FDVH� \RX KDYH WR VHQG WKH GDWD ORJJHU WR EDFN WR WKH PDQXIDFWXUHU� 2QO\ $PPRQLW LV
DEOH WR UHVWRUH WKH RULJLQDO SDVVZRUGV�

&DPHUD ,PDJH 85/ ,I RQH RU PRUH SKRWRV VKRXOG EH WDNHQ E\ DQ RXWGRRU FDPHUD� \RX KDYH WR HQWHU WKH
85/ RI WKH SKRWR LQ WKH ZHE LQWHUIDFH� 7KH 85/ GHSHQG RQ WKH LQVWDOOHG FDPHUD� H�J�� KWWS���[[[ RU
KWWSV���[[[� ,Q GRLQJ VR 0HWHR��� ZLOO DWWDFK D SKRWR WR WKH PHDVXUHPHQW GDWD�

,PSRUWDQW
&RQQHFW WKH FDPHUD WR RQH RI WKH 86%�$ SRUWV RI 0HWHR���� ,I QHFHVVDU\� XVH DQ 86%�
(WKHUQHW DGDSWHU� 3OHDVH FRQኲJXUH ERWK GHYLFHV� 0HWHR��� DQG FDPHUD� IRU VWDWLF ,3 DG�
GUHVV� ,Q RUGHU WR FRQኲJXUH WKH FDPHUD� XVH WKH VRIWZDUH GHOLYHUHG ZLWK WKH FDPHUD� 7KH
VWDWLF ,3 DGGUHVV RI 0HWHR��� FDQ EH FRQኲJXUHG LQ WKH &RPPXQLFDWLRQ→ /$1 PHQX �VHH
6HFWLRQb�����

1RWH
,I WKH FDPHUD VKRXOG EH XVHG IRU VXUYHLOODQFH� D VWHDG\ SRZHU VXSSO\ KDV WR EH FRQQHFWHG�

(PHUJHQF\ 86% 0HPRU\ &RS\ 0HWHR��� R኱HUV WKH SRVVLELOLW\ WR GRZQORDG FUHDWHG &69 ኲOHV ZLWK PHD�
VXUHPHQW GDWD �VWDWLVWLFV VHH 6HFWLRQb���� RQ DQ 86% PHPRU\ VWLFN ZKLFK LV FRQQHFWHG WR WKH GDWD
ORJJHU� %HIRUH \RX XVH WKLV IXQFWLRQ� GDWD ORJJHU DQG 86% PHPRU\ VWLFN KDYH WR EH FRQኲJXUHG�
3OHDVH FUHDWH D 7;7 ኲOH QDPHG NH\ኲOH�W[W� ZKLFK KDV WR EH VDYHG RQ WKH 86% PHPRU\ VWLFN \RX XVH IRU
GRZQORDGLQJ WKH &69 ኲOHV� 7KLV 7;7 ኲOH PXVW LQFOXGH WKH GDWD ORJJHU VHULDO QXPEHU DQG D SDVVZRUG�
H�J�� '������ SDVVSKUDVH� 7KH 7;7 ኲOH LV QHFHVVDU\ WR SUHYHQW XQDXWKRUL]HG GDWD GRZQORDG�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

1RWH
7KH SDVVSKUDVH IRU WKH 86% VWLFN VKRXOG KDYH DW OHDVW � FKDUDFWHUV�

7KH SDVVSKUDVH KDV WR EH HQWHUHG LQ WKH ኲHOG VKRZQ LQ )LJXUHb����
<RX FDQ XVH RQH 86% PHPRU\ VWLFN IRU VHYHUDO GDWD ORJJHUV� 7R GR VR� HQWHU OLQH E\ OLQH WKH GHWDLOV RI
WKH GDWD ORJJHUV� H�J�� ኲUVW OLQH '������ SDVVSKUDVH� VHFRQG OLQH '������ SDVVSKUDVH� WKLUG OLQH
'������ SDVVSKUDVH�
0HWHR��� KDV WR EH VZLWFKHG RQ IRU GRZQORDG� ,I WKH 86% PHPRU\ VWLFN LV FRQኲJXUHG FRUUHFWO\� LW
ZLOO EH UHFRJQL]HG E\ WKH GDWD ORJJHU� ,I WKH SDVVSKUDVH \RX HQWHUHG LQ WKH ZHE LQWHUIDFH DQG LQ WKH
NH\ኲOH�W[W GRHV QRW PDWFK� GDWD GRZQORDG LV QRW SRVVLEOH�
0HWHR��� VKRZV LQ LWV GLVSOD\ KRZ PDQ\ &69 ኲOHV DUH GRZQORDGHG� :KHQ WKH GRZQORDG LV ኲQLVKHG�
WKH GDWD ORJJHU PHQX LV VKRZQ DQG WKH 86% PHPRU\ VWLFN FDQ EH GLVFRQQHFWHG�
8VLQJ WKLV IXQFWLRQ� DOZD\V DOO DYDLODEOH &69 ኲOHV DUH FRSLHG WR WKH 86% PHPRU\ VWLFN� $OO &69 ኲOHV
DUH FRPSUHVVHG WR NHHS WKH ኲOH DV VPDOO DV SRVVLEOH�

5HVHW 'DWD� ,Q RUGHU WR GHOHWH DOO PHDVXUHPHQW GDWD LQ RQH VWHS� FOLFN RQ 'HOHWH DOO PHDVXUHPHQW GDWD�
7KH XVHU ZLOO EH DVNHG WR DSSURYH D FRQኲUPDWLRQ SURPSW�
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)LJXUH ���� 'HOHWLQJ $OO 0HDVXUHPHQW 'DWD

,PSRUWDQW
5HFRUGLQJ VWRSV DIWHU GHOHWLQJ PHDVXUHPHQW GDWD� 6WDUW UHFRUGLQJ E\ FOLFNLQJ 6ZLWFK RQ LQ
WKH VWDWXV ER[�

,Q RUGHU WR UHVHW DOO FRQኲJXUDWLRQV DQG GHOHWH DOO PHDVXUHPHQW GDWD WR WKH FRQGLWLRQ RQ GHOLYHU\� FOLFN
RQ )DFWRU\ UHVHW� GHOHWH DOO GDWD� 7KH XVHU ZLOO EH DVNHG WR DSSURYH D FRQኲUPDWLRQ SURPSW EHIRUH WKH
UHVHW LV SHUIRUPHG�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��
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)LJXUH ���� )DFWRU\ 5HVHW

1RWH
$IWHU SHUIRUPLQJ D IDFWRU\ UHVHW� UHFRUGLQJ VWRSV� 5HFRUGLQJ FDQ EH VWDUWHG DIWHU DW OHDVW
RQH VHQVRU KDV EHHQ FRQኲJXUHG�

��� 8SJUDGH 'DWD /RJJHU 6RIWZDUH

7KH GHYHORSPHQW RI 0HWHR��� LV LQ FRQVWDQW SURFHVV� $PPRQLW LV FRQWLQXDOO\ DGGLQJ QHZ IHDWXUHV WR WKH
GDWD ORJJHU DFFRUGLQJ WR XVHU QHHGV�

1RWH
,Q RUGHU WR SHUIRUP D VRIWZDUH XSJUDGH� WKH GDWD ORJJHU KDV WR EH FRQQHFWHG WR WKH ,QWHUQHW YLD
PRGHP RU /$1� ,W LV QRW VXኴFLHQW WR FRQQHFW 0HWHR��� WR D 3& RYHU 86%� EHFDXVH D 3& LV QRW
QHFHVVDULO\ FRQኲJXUHG WR ZRUN DV D URXWHU�

,PSRUWDQW
<RX KDYH WR EH ORJJHG LQ DV $GPLQ WR SHUIRUP DQ XSJUDGH�

8SGDWH GDWD ORJJHU VRIWZDUH OLVW� ,Q WKLV VWHS WKH GDWD ORJJHU EURZVHV IRU XSGDWHV DQG GLVSOD\V WKH
QXPEHU RI DYDLODEOH VRIWZDUH SDFNDJHV� %HORZ WKH SURJUHVV EDU WKH FXUUHQWO\ LQVWDOOHG YHUVLRQ LV
GLVSOD\HG� WKH ODWHVW YHUVLRQ GHVFULEHV WKH DYDLODEOH XSJUDGH�
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

1RWH
7KH QHZ VRIWZDUH LWVHOI ZLOO QRW EH GRZQORDGHG DQG LQVWDOOHG� 7KH VRIWZDUH YHUVLRQ LV QRW
FKDQJHG LQ WKLV VWHS�
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EURZVH�IRU�VRIWZDUH�XSGDWHV

SDFNDJHV�WR�GRZQORDG

)LJXUH ���� 6\VWHP 8SJUDGH

8SJUDGH 'DWD /RJJHU 6RIWZDUH� 7KH VRIWZDUH XSJUDGH FDQ HDVLO\ EH SHUIRUPHG E\ SUHVVLQJ WKH 8S�
JUDGH GDWD ORJJHU VRIWZDUH EXWWRQ� 1RZ WKH VRIWZDUH SDFNDJHV ZLOO EH GRZQORDGHG DQG LQVWDOOHG�
$IWHU WKH LQVWDOODWLRQ LV FRPSOHWHG� WKH &(&6 LV UHVWDUWHG�

1RWH
,Q ROGHU ኲUPZDUH YHUVLRQV WKH GDWD ORJJHU KDV WR EH UHVWDUWHG DIWHU WKH XSJUDGH� 3UHVV WKH
5HVWDUW GDWD ORJJHU EXWWRQ�

,PSRUWDQW
'HSHQGLQJ RQ WKH LQVWDOOHG ኲUPZDUH YHUVLRQ� WKH VRIWZDUH SDFNDJHV DUH QHHGHG IRU WKH XS�
JUDGH FDQ EH ODUJH� 6R WKH GRZQORDG DQG LQVWDOODWLRQ SURFHVV FDQ WDNH VRPH WLPH GHSHQGLQJ
RQ WKH VSHHG RI \RXU ,QWHUQHW FRQQHFWLRQ�
,Q UDUH FDVHV WKH SURJUHVV EDU LQ WKH 0HWHR��� ZHE LQWHUIDFH PD\ VHHP WR KDYH VWRSSHG�
:DLW� ,I WKH SURJUHVV EDU GRHV QRW PRYH IRU D FHUWDLQ WLPH� ZH UHFRPPHQG UHVWDUWLQJ WKH
XSJUDGH SURFHVV�
'R QRW GLVFRQQHFW WKH SRZHU VXSSO\ RU UHERRW WKH V\VWHP GXULQJ WKH ZKROH XSJUDGH SURFHVV�
:H UHFRPPHQG UHIUHVKLQJ WKH EURZVHU SDJH DW OHDVW HYHU\ �� PLQ WR NHHS WKH FRQQHFWLRQ�
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VWDUW�GRZQORDG�DQG�LQVWDOODWLRQ

SURJUHVV�RI�LQVWDOODWLRQ

SURJUHVV�RI�GRZQORDG

)LJXUH ���� 6\VWHP 8SJUDGH

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



��� 7KH 'LVSOD\ 3DJH

7KH GLVSOD\ SDJH VKRZV� ZKDW FDQ EH VHHQ RQ WKH /&'�
,Q RUGHU WR JLYH XVHUV ZLWKRXW DFFHVV WR WKH ZHE LQWHUIDFH WKH FKDQFH RI FRQኲJXULQJ WKH GDWD ORJJHU� SHU�
PLVVLRQV RI GLVSOD\ XVHUV FDQ EH VHOHFWHG� H�J�� VZLWFK RQ UHFRUGLQJ RU �GH��DFWLYDWH :�/$1�
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FRQWHQW�RI�0HWHR����GLVSOD\

VHOHFW�SHUPLVVLRQV�RI�GLVSOD\�XVHUV

)LJXUH ���� 'LVSOD\ 3DJH

1RWH
7R YLHZ WKH GLVSOD\ LQ WKH ZHE LQWHUIDFH� LW LV DGYLVHG WR HQDEOH -DYD6FULSW LQ \RXU ZHE EURZVHU�

��� 8VLQJ D 86% :HEFDP

,W LV SRVVLEOH WR FRQQHFW D 86% ZHEFDP WR RQH RI WKH WZR 86%�$ VORWV RI WKH 0HWHR��� GDWD ORJJHU�
,Q WKH &RPPXQLFDWLRQ→ (�0DLO VXEPHQX \RX FDQ FKRRVH WR DWWDFK DQ LPDJH WDNHQ E\ WKH ZHEFDP WR DQ
HPDLO�

��� &RQሰJXULQJ 6ZLWFKHV

6ZLWFKHV FDQ EH XVHG WR RSWLPL]H WKH SRZHU FRQVXPSWLRQ RI WKH PHDVXUHPHQW V\VWHP� 0RVW VHQVRUV GR QRW
QHHG WR EH VXSSOLHG ZLWK SRZHU FRQWLQXRXVO\ DQG FDQ EH VZLWFKHG R኱ GXULQJ WKH WLPH ZKHQ QRPHDVXUHPHQW
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

YDOXHV DUH UHFRUGHG� %XW LW LV LPSRUWDQW WR IROORZ WKH VHQVRUV VSHFLኲFDWLRQV� 0RVW VHQVRUV QHHG D ULVH WLPH
WR JHW UHDG\ IRU PHDVXUHPHQW�

1RWH
3OHDVH UHIHU WR &KDSWHUb�� IRU PRUH LQIRUPDWLRQ DERXW SK\VLFDOO\ FRQQHFWLQJ WKH VXSSO\ E\ XVLQJ
D VZLWFK�

0HWHR���/ GDWD ORJJHU SURYLGHV HLJKW VZLWFKHV LQWHQGHG IRU WKH IROORZLQJ WDVNV�

ૹ 6ZLWFK RQ�R኱ WKH PRGHP SRZHU VXSSO\ �RSWLRQDO�
ૹ 7RJJOH RQ�R኱ WKH VXSSO\ RI VHYHUDO H[WHUQDO GHYLFHV HVSHFLDOO\ VHQVRUV

1RWH
3OHDVH QRWH WKDW D VZLWFK VHOHFWHG IRU D VHQVRU LQ WKH 6HQVRU +HOSHU RU IRU FRQኲJXULQJ WKHPRGHP
LV QRW DYDLODEOH IRU IXUWKHU VHQVRU FRQኲJXUDWLRQV�

7R GHኲQH WKH VZLWFK SUHWLPH YLD ZHE LQWHUIDFH IRU WKH LQSXW FKDQQHOV SOHDVH UHIHU WR 6HFWLRQb������

7R WRJJOH WKH SRZHU VXSSO\ YLD ZHE LQWHUIDFH D VZLWFK FRUUHVSRQGLQJ WR WKH PRGHP KDV WR EH VHOHFWHG
IURP WKH 2QOLQH &RQኲJXUDWLRQ SDJH DFFRUGLQJ WR )LJXUHb����� 7KH RQOLQH FRQኲJXUDWLRQ LV ORFDWHG LQ WKH
&RPPXQLFDWLRQ→ 2QOLQH PHQX�

7R WRJJOH RQH RU PRUH RI WKH VZLWFKHV LQGLYLGXDOO\� JR WR WKH 6\VWHP→ 6ZLWFKHV PHQX�
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HOHFWULFDO�VZLWFK�
QXPEHU

ODEHO�RI�FRUUH�
VSRQGLQJ�GHYLFH

VHOHFW�DFWLRQ

FXUUHQW�VWDWH

)LJXUH ���� 6ZLWFK &RQኲJXUDWLRQ

+HDWLQJ FRQWURO 7KH KHDWLQJ FRQWURO LV GHVLJQHG WR WXUQ RQ RU R኱ VZLWFKHV DFFRUGLQJ WR PHDVXUHG WHP�
SHUDWXUH DQG KXPLGLW\ YDOXHV� ,Q RUGHU WR XVH WKLV IXQFWLRQ� VHOHFW D VZLWFK DV ZHOO DV D WHPSHUDWXUH
DQG D KXPLGLW\ VHQVRU IURP WKH GURSGRZQ OLVW� 2QO\ DFWLYH VHQVRUV DQG IUHH VZLWFKHV DUH OLVWHG�
7KH KHDWLQJ LV VZLWFKHG 2Q� ZKHQ WKH WHPSHUDWXUH LV EHWZHHQ ���r& ��� �r& DQG WKH KXPLGLW\ LV KLJKHU
WKDQ ���� $SDUW IURP WKDW WKH VZLWFK LV 2II�
7KH VWDWH RI WKH VHOHFWHG VZLWFK LV UHYLHZHG DFFRUGLQJ WR WKH VWDWLVWLFV LQWHUYDO FRQኲJXUHG LQ WKH
&RPPXQLFDWLRQ→ 6&$'$ PHQX� H�J� �� PLQ� ,I WKH DERYH PHQWLRQHG FULWHULDV PDWFK� WKH VWDWH RI
WKH VZLWFK FKDQJHV DXWRPDWLFDOO\�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��
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VHOHFW�VZLWFK�IRU�KHDWLQJ

VHOHFW�FRQ¿�JXUHG�WHPSHUDWXUH�VHQVRU

VHOHFW�FRQ¿�JXUHG�KXPLGLW\�VHQVRU

)LJXUH ����� +HDWLQJ &RQWURO

��� 9LHZLQJ WKH 6\VWHP /RJ

7R REVHUYH V\VWHP SURFHVVHV DQG WKHLU IXQFWLRQDOLW\ DV ZHOO DV SRWHQWLDO HUURU RFFXUUHQFHV 0HWHR��� JHQ�
HUDWHV WHPSRUDU\ ORJ ኲOHV�

:KHQ &(&6 LV SRZHUHG RQ� D QHZ ORJ ኲOH LV FUHDWHG� %\ FOLFNLQJ RQ 'RZQORDG LW LV SRVVLEOH WR VDYH WKH ORJ
ኲOH DV D WH[W ኲOH RQ WKH FRQQHFWHG FRPSXWHU�

0$56 HUURUV DUH LQGLFDWHG E\ WKH UHG /(' �VHFRQG IURP ERWWRP�� $ GHWDLOHG OLVW FRQWDLQLQJ HUURU FRGHV LV
UHSRUWHG EHORZ 0HDVXUHPHQW DQG 5HFRUGLQJ (UURUV� %\ FOLFNLQJ RQ 5HVHW 0HDVXUHPHQW (UURUV WKH OLVW RI
HUURUV FDQ EH GHOHWHG�

1RWH
7KH OLVW RI V\VWHP ORJ HQWULHV DQG WKH 0$56 HUURU FRGHV FDQ EH LPSRUWDQW IRU $PPRQLW HQJLQHHUV
WR ORFDWH HUURUV LQ WKH GDWD ORJJHU�
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UHVHW�PHDVXUHPHQW�HUURUV

)LJXUH ����� 6\VWHP /RJ 3DJH �'HOHWLQJ 0HDVXUHPHQW (UURUV�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

&KDSWHU �

0HDVXUHPHQW

��� 6HQVRU &RQሰJXUDWLRQ

����� 'LሯHUHQFH EHWZHHQ 6HQVRUV DQG &KDQQHOV

7R KDYH D EHWWHU XQGHUVWDQGLQJ RI WKH VHQVRU PDQDJHPHQW� LW LV LPSRUWDQW WR NQRZ WKH GL኱HUHQFH EHWZHHQ
VHQVRUV DQG FKDQQHOV�
,Q JHQHUDO� D VHQVRU LV DQ HOHFWUR�PHFKDQLFDO GHYLFH ZKLFK UHFRUGV SK\VLFDO YDOXHV� 7KH SK\VLFDO YDOXHV
DUH WUDQVIRUPHG LQWR DQ HOHFWULFDO YDOXH E\ WKH VHQVRU� )RU H[DPSOH� ZLQG VSHHG FDQ EH WUDQVIRUPHG LQWR D
IUHTXHQF\� 7R PDS WKHVH HOHFWULFDO YDOXHV RQ WKH FRUUHVSRQGLQJ SK\VLFDO YDOXHV DQ HYDOXDWLRQ SURFHVV KDV
WR EH SHUIRUPHG�
$ VHQVRU PD\ EH FRQQHFWHG WR PRUH WKDQ RQH HOHFWULFDO FKDQQHO RI 0HWHR���� 7KH QXPEHU RI HOHFWULFDO
FKDQQHOV XVHG GHSHQGV RQ WKH NLQG RI VHQVRU DQG DOVR RQ WKH NLQG RI HOHFWULFDO ZLULQJ RI WKH VHQVRU� )RU
H[DPSOH� D ZLQG YDQH 327 �SRWHQWLRPHWHU� PD\ XVH WKH WZR DQDORJ FKDQQHOV $� DQG $�� $QRWKHU H[DPSOH
LV WKH S\UDQRPHWHU 'HOWD�7 61� WKDW HPLWV WZR DQDORJ YROWDJH VLJQDOV DQG RQH GLJLWDO VWDWXV VLJQDO� 7KH WZR
DQDORJ RXWSXW VLJQDOV KDYH WR EH FRQQHFWHG WR WZR DQDORJ YROWDJH FKDQQHOV DQG WKH GLJLWDO VWDWXV VLJQDO
KDV WR EH FRQQHFWHG WR RQH GLJLWDO LQSXW�
7KH HYDOXDWLRQ SURFHVV RI WKH PHDVXUHG YDOXHV LV GRQH E\ WKH VRIWZDUH RI WKH 0HWHR��� GDWD ORJJHU� %RWK
SLHFHV RI GDWD DUH VDYHG� WKH PHDVXUHG SK\VLFDO YDOXH DW HYHU\ FKDQQHO DQG WKH HYDOXDWHG YDOXH� 6RPH
W\SLFDO IRUPXODV DUH GLVSOD\HG EHORZ�
0RVW DQHPRPHWHUV GHOLYHU D UHFWDQJOH SXOVH RXWSXW VLJQDO ZLWK D IUHTXHQF\ SURSRUWLRQDO WR WKH LQVWDQW
VSHHG� &RQQHFWLQJ LW WR D FRXQWHU LQSXW �L�H� &� WR &���� LWV IUHTXHQF\ ZLOO EH PHDVXUHG� )RU WKH HYDOXDWLRQ
RI ZLQG VSHHG D OLQHDU IRUPXOD ZLOO EH DSSOLHG XVLQJ VORSH DQG R኱VHW YDOXHV JLYHQ LQ WKH FRQኲJXUDWLRQ RI
WKH 0HDVXUHPHQW→ 6HQVRUV VXEPHQX�

vZLQG = RIIVHW+ VORSH · Cx

(TXDWLRQ ���� /LQHDU (TXDWLRQ

7KH RXWSXW VLJQDO RI PDQ\ S\UDQRPHWHUV LV DQ DQDORJ YROWDJH� 7R PHDVXUH DQG UHFRUG WKLV VLJQDO WKH RXWSXW
RI WKH S\UDQRPHWHU VKRXOG EH FRQQHFWHG WR DQ DQDORJ YROWDJH LQSXW �L�H� $� WR $���� 7R LQWHUSUHW WKH YDOXH
RI WKH DSSDUHQW VRODU UDGLDWLRQ WKH PHDVXUHG YDOXH LV LQWHUQDOO\ GLYLGHG E\ WKH VSHFLኲF VHQVLWLYLW\ RI WKLV
VHQVRU� ,Q WKLV FDVH VHQVLWLYLW\ PXVW EH FRQኲJXUHG�

����� &RQሰJXULQJ 6HQVRUV

,Q WKH VXEPHQX 0HDVXUHPHQW→ 6HQVRUV VHQVRUV FDQ EH DGGHG DQG EDVLF SDUDPHWHUV FDQ EH FRQኲJXUHG
E\ XVLQJ WKH 6HQVRU +HOSHU �VHH 6HFWLRQb������� 7KH UHVXOW LV D OLVW RI VHQVRUV ZLWK PDLQ SURSHUWLHV� 7ZR

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



EXWWRQV YLVLEOH RQ WKH ULJKW VLGH RI HDFK URZ DOORZ D XVHU WR &KDQJH RU WR 'HOHWH WKH VHQVRU FRQኲJXUDWLRQ�
7R PDNH FKDQJHV WR DQ H[LVWLQJ FRQኲJXUDWLRQ� \RX FOLFN RQ WKH &KDQJH EXWWRQ� 7KH 6HQVRU +HOSHU RSHQV
DQG LV UHDG\ IRU PDNLQJ WKH QHFHVVDU\ FKDQJHV�

7KH ኲUVW FROXPQ RI WKH VHQVRU GHኲQLWLRQV RYHUYLHZ VKRZV ZKLFK VHQVRUV DUH DFWLYH� %\ WLFNLQJ R኱ WKH
FKHFNER[ \RX FDQ GHDFWLYDWH D VHQVRU�

���� ���� ���	 
� ���
���
� ���� ����

���
 ������������������������������������������

 ���!� �"���"���"���"���"���"���"���"���"���"���"���"���"���"���"���"���"���"���"���"���"���"���"���"���"���"���"���"���"���"�� #����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#����#���� $����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$����$���� ���%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�����%�� &�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(��&�����'(�� )���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)���)��� *�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*�������*������� *���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%�*���%� +�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����+�����
 ��������� ���' ��������� 
������

 ���������
����� �'� *� *���%� +�����

 ��������� ���
��
 ���������


������
 ���������

,,�� �'� *- *���%� +�����

 ��������� $�����
 ���������


������
 ���������

.��� �'� */ *���%� +�����

 ��������� #�	' ��������� 
������
 ���������

���� �'� *0 *���%� +�����

1���'���� ���'1���'���� �����'1���'����
��'����'&�����
&"������

����� �'� +� *���%� +�����

1���'���� ���
��'1���'���� �����'1���'����
��'����'&�����
&"������

,,�� �'� +- *���%� +�����

1���'���� #�	'1���'���� �����'1���'����
��'����'&�����
&"������

.��� �'� +/ *���%� +�����

�"%��������� �"%��������� 
������'�"%��2
������' ���!�'34

���� �'�  .5' 6 *���%� +�����

��������� ��������� ����������
4�������'&�����
 �6�

���� �'�  � *���%� +�����

4"��������� )�������� 4"���������
*$4��

��� �'�  � *���%� +�����

7��������� 7��������� �����'7���������
 ���������'/+

.� �'� $� *���%� +�����

&�!�

 ��'������

7���

+�����'���'�������

����������	�
���
��

 ��'�'���'�8'�"�����'�������5'��������%'��"'�9�����%'�����

&�������'*������':+�%����'1���'�����;

#�%��"'*������': ����%'1���'�����;

��
���
<�8��������
 �������������
7�%����
+�����"
1��'*�����
&	������
&"����'#�%

���
�����
�
��

��

*�������
�!��������

����
#�!�
&���������
&�����

�����
������

&�������
�2$���
=�����
��4�&*4
&* + 
# (
1# (
$����

DGG�VHQVRU�ZLWK�6HQVRU�+HOSHU

FKRRVH�W\SLFDO�FDELQHW�VHW

DFWLYDWH���GHDFWLYDWH�
VHQVRU

VHQVRU�W\SH VHQVRU�ODEHO

VHQVRU�
PRGHO

VHQVRU�
VHULDO�QR�

PHDVXUHPHQW�
UDWH

FKDQJH���GHOHWH�
FRQ¿�JXUDWLRQ

LQVWDOODWLRQ�
KHLJKW

VHQVRU�
FKDQQHO

GHOHWH�DOO�VHQVRUV�LQ�RQH�VWHS

)LJXUH ���� 6HQVRU 'HኲQLWLRQV

%HORZ WKH VHQVRU GHኲQLWLRQV RYHUYLHZ \RX FDQ ኲQG IRXU EXWWRQV� 6DYH� $GG VHQVRU� 8QGR DQG 'HOHWH DOO
VHQVRUV�

6DYH� $IWHU GHDFWLYDWLQJ � DFWLYDWLQJ WKH FKHFNER[ LQ WKH ኲUVW FROXPQ RI WKH VHQVRU GHኲQLWLRQV RYHUYLHZ
\RX KDYH WR VDYH WKH FKDQJHG VWDWXV E\ FOLFNLQJ RQ WKH 6DYH EXWWRQ� )XUWKHUPRUH� WKH DFWLYDWLRQ
� GHDFWLYDWLRQ FKDQJHV WKH FRQኲJXUDWLRQ DQG VZLWFKHV R኱ UHFRUGLQJ� VR WKH FRQኲJXUDWLRQ KDV WR EH
DFWLYDWHG DQG UHFRUGLQJ KDV WR EH VZLWFKHG RQ LQ WKH VWDWXV ER[ �VHH 6HFWLRQb����

$GG VHQVRU� ,I \RX ZDQW WR DGG D VHQVRU� FOLFN RQ $GG VHQVRU WR RSHQ WKH 6HQVRU +HOSHU�

8QGR� &OLFN RQ WKLV EXWWRQ WR XQGR \RXU ODVW DFWLRQ�

'HOHWH DOO VHQVRUV ,I DOO VHQVRUV VKRXOG EH GHOHWHG� H�J� DIWHU D FRPSOHWHG PHDVXUHPHQW FDPSDLJQ� \RX
FDQ FOLFN RQ 'HOHWH DOO VHQVRUV WR UHPRYH DOO VHQVRUV IURP WKH FRQኲJXUDWLRQ LQ RQH VWHS�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

1RWH
%\ FOLFNLQJ RQ D FROXPQ KHDGOLQH LQ WKH VHQVRU GHኲQLWLRQV RYHUYLHZ \RX FDQ VRUW WKH VHOHFWHG
FROXPQ LQ DVFHQGLQJ RU GHVFHQGLQJ RUGHU�

:DUQLQJ
$GGLQJ RU GHOHWLQJ D VHQVRU VZLWFKHV R኱ UHFRUGLQJ DQG OHDYHV WKH QHZ FRQኲJXUDWLRQ XQVDYHG� %\
FOLFNLQJ RQ 6ZLWFK RQ� UHFRUGLQJ ZLOO EH DFWLYDWHG DQG WKH FRQኲJXUDWLRQ ZLOO EH VDYHG DXWRPDWLFDOO\
LQ RQH VWHS�

����� 6HQVRU +HOSHU

,Q RUGHU WR VLPSOLI\ WKH FRQኲJXUDWLRQ RI VHQVRUV� 0HWHR��� R኱HUV D 6HQVRU +HOSHU LQ WKH 0HDVXUHPHQW
→ 6HQVRUV VXEPHQX� 7KH 6HQVRU +HOSHU LV D ZL]DUG ZKLFK JXLGHV \RX WKURXJK WKH VHQVRU FRQኲJXUDWLRQ� ,W
FDQ EH VWDUWHG E\ FOLFNLQJ RQ $GG VHQVRU RU &KDQJH�

1RWH
7KH 6HQVRU +HOSHU DOVR VWDUWV E\ FOLFNLQJ RQ &KDQJH LQ VXEPHQX 0HDVXUHPHQW→ &KDQQHOV DQG
LQ VXEPHQX 0HDVXUHPHQW→ (YDOXDWLRQ�

7KH VHQVRU KHOSHU SURYLGHV D OLVW RI YDULRXV VHQVRU W\SHV �H�J�� DQHPRPHWHU� ZLQG YDQH� EDURPHWULF SUHVVXUH
VHQVRU� HWF�� ZLWK FRPPRQ PRGHOV� ,I WKH VHQVRU LV JLYHQ LQ WKH OLVW� WKH DSSURSULDWH FKDQQHO VHWWLQJV IRU
HDFK W\SH DUH VHOHFWHG DXWRPDWLFDOO\ DV VKRZQ LQ )LJXUHb���� 'HSHQGLQJ RQ WKH VHQVRU IXUWKHU VHWWLQJV FDQ
EH FRQኲJXUHG� H�J� ,QVWDOODWLRQ +HLJKW� /DEHO� 6HULDO 1XPEHU� HWF� $GGLWLRQDOO\� PHDVXUHPHQW UDWH�
FKDQQHO DV ZHOO DV VZLWFK DQG VZLWFK SUHWLPH �LI QHFHVVDU\� FDQ EH VHOHFWHG RU FKDQJHG�

1RWH
7KH VHQVRU KHOSHU R኱HUV RQO\ FKDQQHOV DQG VZLWFKHV ZKLFK DUH QRW DOUHDG\ XVHG IRU RWKHU VHQ�
VRUV�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��
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VHOHFW�VHQVRU�W\SH

FKRRVH�VHQVRU�IURP�D�OLVW�
RI�FRPPRQ�PRGHOV

HQWHU�YDOXHV�IURP�
FDOLEUDWLRQ�SURWRFRO

VHOHFW�PHDVXUHPHQW�UDWH

DVVLJQ�FKDQQHO�V��IRU�
VHOHFWHG�VHQVRU

VDYH�DQG�DGG�QH[W�VHQVRU

VDYH�DQG�¿�QLVK�FRQ¿�JXUDWLRQ

)LJXUH ���� 6HQVRU +HOSHU ZLWK 6HQVRU 6HWWLQJV

,PSRUWDQW
)RU PDQ\ VHQVRUV VORSH DQG R኱VHW YDOXHV DUH SUH�FRQኲJXUHG DFFRUGLQJ WR WKH PDQXIDFWXUHU
V
LQIRUPDWLRQ� &DUHIXOO\ FKHFN WKH YDOXHV� ,I FDOLEUDWHG VHQVRUV DUH LQVWDOOHG� XVH WKH VORSH DQG
R኱VHW YDOXHV LQGLFDWHG LQ WKH FDOLEUDWLRQ SURWRFRO RI WKH VHQVRU�

,I WKH GHVLUHG VHQVRU LV QRW JLYHQ LQ WKH OLVW� LW LV SRVVLEOH WR FRQኲJXUH WKH VHQVRU PDQXDOO\� ,Q WKLV FDVH
VHOHFW 2WKHU 6HQVRU LQ WKH 6HQVRU +HOSHU� $IWHUZDUGV FKRRVH EHWZHHQ DQDORJ FXUUHQW� DQDORJ YROWDJH�
FRXQWHU LQSXW RU VWDWXV LQSXW�

����� 7\SLFDO &DELQHW 6HWV

,Q RUGHU WR VDYH WLPH FRQኲJXULQJ WKH PHDVXUHPHQW V\VWHP� SUH�FRQኲJXUHG W\SLFDO FDELQHW VHWV FDQ EH
DGGHG� %\ FKRRVLQJ RQH RI WKH FDELQHW VHWV WKH FXUUHQW FRQኲJXUDWLRQ ZLOO EH UHSODFHG� %RWK FDELQHW VHWV
RQO\ GL኱HU LQ WKH W\SH RI ZLQG YDQHV�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

6WDQGDUG &DELQHW �'LJLWDO :LQG 9DQHV�� 6WDQGDUG FRQኲJXUDWLRQ ZLWK ZLQG YDQHV 705
/HJDF\ &DELQHW �3RWHQWLRPHWHU :LQG 9DQHV�� &RQኲJXUDWLRQ ZLWK ZLQG YDQHV 327 DQG RQH GLJLWDO ZLQG

YDQH 705
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)LJXUH ���� 7\SLFDO &DELQHW 6HWV

��� 0HDVXUHPHQW &KDQQHOV

,Q WKH 0HDVXUHPHQW→ &KDQQHOV VXEPHQX D WDEOH LV VKRZQ ZKLFK GLVSOD\V DOO FRQQHFWHG FKDQQHOV ZLWK
GHWDLOV VXFK DV ODEHO� YDOXH� UDWH� UDQJH� SURWRFRO DQG VHOHFWHG VZLWFK� ,Q RUGHU WR PRGLI\ VHQVRU VHWWLQJV�
FOLFN RQ &KDQJH WR VWDUW WKH 6HQVRU +HOSHU �VHH DOVR 6HFWLRQb�������
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FKDQQHO�LG

VHQVRU�ODEHO

FXUUHQW�YDOXH
PHDVXUH�
PHQW�UDQJH

XVHG�
SURWRFRO

PHDVXULQJ�
XQLW

PHDVXUH�
PHQW�UDWH

VZLWFK�
DFWLYH

XVHG�
VZLWFK�

VZLWFK�
SUHWLPH

FKDQJH
VHWWLQJV

0RGEXV�
DGGUHVV

)LJXUH ���� 0HDVXUHPHQW &KDQQHOV 2YHUYLHZ

1RWH
%\ FOLFNLQJ RQ D FROXPQ KHDGOLQH LQ WKH PHDVXUHPHQW FKDQQHOV RYHUYLHZ� \RX FDQ VRUW WKH VH�
OHFWHG FROXPQ LQ DVFHQGLQJ RU GHVFHQGLQJ RUGHU�

��� &RQሰJXULQJ WKH (YDOXDWLRQ

,Q WKH 0HDVXUHPHQW→ (YDOXDWLRQ VXEPHQX WKH VHWWLQJV IRU GDWD HYDOXDWLRQ DUH FRQኲJXUHG� $ WDEOH GLVSOD\V
WKH FRQኲJXUHG VHQVRUV ZLWK WKHLU SDUDPHWHUV� ,I WKH VHWWLQJV VKRXOG EH PRGLኲHG� FOLFN RQ &KDQJH WR VWDUW
WKH 6HQVRU +HOSHU �VHH DOVR 6HFWLRQb�������

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��
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FXUUHQW�
YDOXH

PHDVXULQJ�
XQLW

VHQVRU�
VORSH�YDOXH

FRQ¿�JXUHG
FKDQQHO

VHQVRU�
RIIVHW�YDOXH

FKDQJH�
VHWWLQJV

VHQVRU�ODEHO
VHQVLWLYLW\�
�UDGLDWLRQ�

)LJXUH ���� 6FUHHQVKRW RI WKH &RQኲJXUDWLRQ IRU WKH (YDOXDWLRQ

1RWH
%\ FOLFNLQJ RQ D FROXPQ KHDGOLQH LQ WKH HYDOXDWLRQ FRQኲJXUDWLRQ RYHUYLHZ \RX FDQ VRUW WKH VH�
OHFWHG FROXPQ LQ DVFHQGLQJ RU GHVFHQGLQJ RUGHU�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

&KDSWHU �

'DWD (YDOXDWLRQ

��� ,QWURGXFWLRQ

$V VRRQ DV 5HFRUGLQJ LQ WKH VWDWXV ER[ �VHH 6HFWLRQb���� LV VZLWFKHG RQ� 0HWHR��� UHFRUGV DQG VWRUHV PHD�
VXUHPHQW GDWD� ,Q RUGHU WR FKHFN FXUUHQW GDWD� WKH ZHE LQWHUIDFH R኱HUV WKH SRVVLELOLW\ WR KDYH D FORVHG ORRN
DW OLYH GDWD �VHH 6HFWLRQb����� $GGLWLRQDOO\� LW LV SRVVLEOH WR GRZQORDG PHDVXUHPHQW GDWD �VHH 6HFWLRQb���
DQG 6HFWLRQb���� DQG FRQኲJXUH WKH VWDWLVWLFV ZKLFK ZLOO EH VDYHG DV &69 ኲOH�

��� /LYH 'DWD 3DJH

7KLV SDJH VKRZV WKH FXUUHQWO\ PHDVXUHG GDWD� 7KH GDWD LV SUHVHQWHG LQ D WDEOH DQG LQ D OLQH FKDUW�

%\ FOLFNLQJ WKH 6WDUW EXWWRQ FXUUHQWO\ PHDVXUHG YDOXHV DUH GLVSOD\HG� ,Q RUGHU WR VWRS GLVSOD\LQJ OLYH GDWD
FOLFN RQ 6WRS�

7KH WDEOH VKRZV WKH WRWDO DPRXQW RI DYDLODEOH GDWD� ,Q FRPSDULVRQ� WKH OLQH FKDUW FDQ EH FXVWRPL]HG E\
FKRRVLQJ VHQVRUV DQG FRQQHFWHG FKDQQHOV�

1RWH
7R GLVSOD\ OLYH GDWD LQ D FKDUW� LW LV QHFHVVDU\ WR HQDEOH -DYD6FULSW LQ \RXU ZHE EURZVHU�

��� 6WDWLVWLFV 'DWD

,Q RUGHU WR FRQኲJXUH VWDWLVWLFV DQG &69 ኲOHV� JR WR WKH 'DWD→ 6WDWLVWLFV PHQX� +HUH \RX FDQ�

ૹ GHኲQH W\SH DQG LQWHUYDO RI WKH VWDWLVWLFV
ૹ GHFLGH KRZ RIWHQ D &69 ኲOH VKRXOG EH FUHDWHG�

&OLFN RQ 6HOHFW VWDWLVWLFV XQGHU &RQᆅJXUH VWDWLVWLFV WR FUHDWH WKH VWDWLVWLFV� H�J�� DYHUDJH� PD[LPXP� PLQ�
LPXP� VWDQGDUG GHYLDWLRQ� FRXQW� VXP DQG PHGLDQ� <RX GHFLGH E\ WLFNLQJ FKHFNER[HV IRU HDFK HYDOXDWRU
� FKDQQHO� ZKLFK YDOXH VKRXOG EH FDOFXODWHG� $GGLWLRQDOO\� 0HWHR��� GLVSOD\V LQWHUQDO FXUUHQW DQG LQWHUQDO
YROWDJH LQ WKH &69 ኲOHV�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



1RWH
0HWHR��� DXWRPDWLFDOO\ VXJJHVWV WKH VWDQGDUG VWDWLVWLFV� L�H� WKH GDWD ORJJHU FDOFXODWHV IRU YHF�
WRULDO YDOXHV �ZLQG GLUHFWLRQ� DYHUDJH� VWDQGDUG GHYLDWLRQ DQG FRXQW� $GGLWLRQDO VWDWLVWLFV FDQ EH
VHOHFWHG PDQXDOO\�
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)LJXUH ���� 6WDWLVWLFV &RQኲJXUDWLRQ 3DJH

3UHVV 6DYH WR ኲQLVK WKH FRQኲJXUDWLRQ RI VWDWLVWLFDO YDOXHV�
)XUWKHU GHWDLOV KDYH WR EH FRQኲJXUHG WR FDOFXODWH WKH VWDWLVWLFV DQG WR FUHDWH WKH &69 ኲOH�
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FOLFN�KHUH�WR�VHOHFW�WKH�VWDWLVWLFV

VHOHFW�VWDWLVWLFV�LQWHUYDO

VHOHFW�VWDWLVWLFV�ERXQGDU\

)LJXUH ���� 6WDWLVWLFV 'DWD 'RZQORDG 3DJH

6WDWLVWLFV ,QWHUYDO� 'HኲQHV LQ ZKLFK LQWHUYDO� VWDWLVWLFV ZLOO EH FDOFXODWHG� $OO FXUUHQW GDWD WKDW KDV EHHQ
FROOHFWHG VLQFH WKH ODVW HYDOXDWLRQ ZLOO EH FRQVLGHUHG WR JHQHUDWH QHZ DJJUHJDWH GDWD�

)LOH ,QWHUYDO� 'HWHUPLQHV KRZ RIWHQ D QHZ DJJUHJDWH GDWD ኲOH LQ &69 IRUPDW ZLOO EH FUHDWHG� 6HOHFWLQJ
+RXUO\ SURGXFHV RQH ኲOH SHU KRXU WKDW LQFOXGHV GDWD IURP WKH ODVW KRXU� 'DLO\ JHQHUDWHV RQO\ RQH ኲOH
SHU GD\� HWF�
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

,I &69 ኲOHV KDYH EHHQ FUHDWHG� DOO ኲOHV DUH OLVWHG RQ WKH SDJH� $ WDEOH VKRZV WKH &69 ኲOHV ZLWK WKH VWDUW
DQG HQG WLPH RI WKH VWDWLVWLF DV ZHOO DV LWV ኲOH VL]H� &KHFNER[HV LQGLFDWH ZKHWKHU WKH ኲOH KDV EHHQ VHQW E\
HPDLO RU XSORDGHG XVLQJ )73 RU 6&3� 7KH ODWHVW ኲOH LV GLVSOD\HG RQ WRS RI WKH OLVW�

1RWH
$OO &69 ኲOHV XSORDGHG WR $PPRQLW25 DUH PDUNHG ZLWK D WLFNHG FKHFNER[ LQ WKH 6&3 FROXPQ�

%\ FOLFNLQJ RQ WKH ኲOH QDPH� WKH VHOHFWHG &69 ኲOH FDQ LPPHGLDWHO\ EH GRZQORDGHG� ,I \RX ZDQW WR KDYH
D GHWDLOHG ORRN RQ WKH VRXUFH GDWD� FOLFN RQ WKH DUURZ LQ WKH 6RXUFH FROXPQ� $ QHZ ZLQGRZ RSHQV� ZKLFK
VKRZV WKH DYDLODEOH GDWD DFFRUGLQJ WR WKH FRQኲJXUHG VWDWLVWLFV� ,I� IRU H[DPSOH� WKH VWDWLVWLFV LQWHUYDO LV ��
PLQ DQG WKH ኲOH LQWHUYDO LV KRXUO\� � ኲOHV DUH DYDLODEOH�

7R GHOHWH D ኲOH� FOLFN RQ WKH 'HOHWH EXWWRQ RQ WKH ULJKW VLGH RI HDFK URZ� ,Q RUGHU WR QDYLJDWH WKURXJK DOO
DYDLODEOH ኲOHV� XVH WKH DUURZV XQGHU WKH WDEOH� 7KH DUURZV DUH PDUNHG ZLWK 2OGHVW� %DFN� )RUZDUG DQG
/DWHVW� ,I DOO &69 ኲOHV VKRXOG EH GHOHWHG LQ RQH VWHS� FOLFN RQ 'HOHWH DOO VWDWLVWLFV�

7R FUHDWH D QHZ &69 ኲOH FOLFN RQ 8SGDWH QRZ� $IWHUZDUGV� 0HWHR��� EXLOGV D QHZ ኲOH ZLWK WKH PHDVXUHPHQW
GDWD WKDW KDV EHHQ JDWKHUHG VLQFH WKH ODVW &69 ኲOH� 7KLV IXQFWLRQ FDQ EH LPSRUWDQW � IRU H[DPSOH� DIWHU
FKDQJLQJ WKH HYDOXDWLRQ LQWHUYDO�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��
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.��./�0/�0!��������!1!.��./�0/�0!.2�34�34 53.� 6 #�����

.��./�0/��!��������!1!.��./�0/��!.2�34�34 52�� 6 #�����

.��./�0/�5!��������!1!.��./�0/�5!.2�34�34 5�4� 6 #�����

.��./�0/�3!��������!1!.��./�0/�3!.2�34�34 5270 6 #�����

.��./�0/�7!��������!1!.��./�0/�7!.2�34�34 577� 6 #�����

.��./�0/�2!��������!1!.��./�0/�2!.2�34�34 53.� 6 #�����

.��./�0/�.!��������!1!.��./�0/�.!.2�34�34 5�73 6 #�����

.��./�0/��!��������!1!.��./�0/��!.2�34�34 5��2 6 #�����

.��./��/2�!��������!1!.��./��/2�!.2�34�34 35�0 6 #�����

.��./��/2�!��������!1!.��./��/2�!.2�34�34 55�4 6 #�����

.��./��/.4!��������!1!.��./��/.4!.2�34�34 30�7 6 #�����

.��./��/.0!��������!1!.��./��/.0!.2�34�34 3��5 6 #�����

.��./��/.�!��������!1!.��./��/.�!.2�34�34 5�.3 6 #�����

.��./��/.5!�5��3�7�!1!.��./��/.5!.2�34�34 2�2� 6 #�����

.��./��/.5!�3�32�3.!1!.��./��/.5!�3�33�24 �274 6 #�����

�����!�!��!�5!�8!2�

,�"8�%&��!����������

��������	
 �� *	����!�88

���
�	�������
 ����� *�9�

����������
 ���������������

��������	
 �

*���������!#���!#�	"����

������
:"8�������"
(���"��������"
 �%����
#�����;
<��!,�����
*	������
*;����!$�%

�����������
*�"����
,��""���
�9��&����"

����
$�9�
����������
*�&���

�������������
*����&��
�/=���
>"��"�
��-�*,-
*,(#(
$(?
<$(?
=����

@@ @ A AA

*�����!����������

QDYLJDWH�WR�
ROGHVW�¿�OHV

QDYLJDWH�WR�
ROGHU�¿�OHV

QDYLJDWH�WR�
QHZHU�¿�OHV

QDYLJDWH�WR�
ODWHVW�¿�OHV

FUHDWH�QHZ�
&69�¿�OH

¿�OH�VL]H�
LQ�E\WH

SHUIRUPHG�DFWLRQ

FOLFN�RQ�¿�OH�QDPH�
WR�GRZQORDG

QDYLJDWH�WR�FRUUHVSRQGLQJ�
VRXUFH�GDWD

GHOHWH�¿�OH

GHOHWH�DOO�¿�OHV

)LJXUH ���� 6WDWLVWLFV 'DWD 'RZQORDG 3DJH

1RWH
,I \RX ZDQW WR GRZQORDG &69 ኲOHV PDQXDOO\ RQ VLWH� \RX FDQ XVH D 86% PHPRU\ VWLFN� )RU IXUWKHU
GHWDLOV VHH 6HFWLRQb����

����� 7KH &69 )LOH )RUPDW

0HWHR��� VWRUHV PHDVXUHPHQW GDWD LQ VWDQGDUG &RPPD�6HSDUDWHG 9DOXH IRUPDW ZLWK DSSHQGHG LQIRUPDWLRQ
LQ LQL ኲOH IRUPDW� 7KH &69 ኲOH LV GRFXPHQWHG LQ 5)& ���� �KWWS���WRROV�LHWI�RUJ�KWPO�UIF����� DQG
ZHOO H[SODLQHG� H�J�� LQ :LNLSHGLD �KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�&RPPD�VHSDUDWHGBYDOXHV�� ,QL ኲOHV
DUH GHVFULEHG H�J� LQ :LNLSHGLD �KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�,1,BILOH� DV ZHOO� &69 ኲOHV FDQ HDVLO\
EH UHDG E\ PDQ\ SURJUDPV DQG VRIWZDUH WRROV� DV LV WKH LQL ኲOH IRUPDW�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+

http://tools.ietf.org/html/rfc4180
http://en.wikipedia.org/wiki/Comma-separated_values
http://en.wikipedia.org/wiki/INI_file


'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

1RWH
,Q DOPRVW DOO FDVHV� WKH &69 ኲOHV FUHDWHG E\ 0HWHR��� DUH FRPSUHVVHG XVLQJ *18 J]LS �KWWS���
ZZZ�J]LS�RUJ�� ZLWK WKH W\SLFDO ኲOH H[WHQVLRQ �J]� J]LS FRPSUHVVHG ኲOHV FDQ EH XQFRPSUHVVHG
RQ DOO RSHUDWLQJ V\VWHPV� VHH H�J� :LNLSHGLD �KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�*]LS� IRU IXUWKHU
GHWDLOV�

������� $PPRQLW 0HWHR��� VSHFLሰF GHWDLOV

7KH PHDVXUHPHQW GDWD ኲOHV RI WKH 0HWHR��� XVH WKH � �FRPPD� DV ኲHOG VHSDUDWRU� � �GRXEOH TXRWH� IRU
HPEHGGLQJ FRPPDV LQ WH[WXDO VWULQJV DQG 87)�� DV FKDUDFWHU VHW�

7KH VWDWLVWLFV ኲOHV JHQHUDWHG E\ 0HWHR��� GDWD ORJJHUV DUH VWUXFWXUHG LQ WZR SDUWV� WKH GDWD LQ VWDQGDUG
&69 IRUPDW DQG DGGLWLRQDO LQIRUPDWLRQ LQ VR�FDOOHG LQL ኲOH IRUPDW� %RWK SDUWV DUH VHSDUDWHG E\ RQH HPSW\
OLQH�

��������� 'DWD SDUW �&69 IRUPDW�

7KH &69 SDUW VWDUWV ZLWK D KHDGHU OLQH� 7KLV OLQH LV D FRPPD�VHSDUDWHG OLVW RI WKH VWDWLVWLFV IRU HDFK
DFWLYH FKDQQHO DQG HYDOXDWRU� 7KH ኲUVW LWHP RI WKH OLVW LV WKH GDWD�WLPH HQWU\� IROORZHG E\ WKH HYDOXD�
WRU VWDWLVWLFV ZKLFK KDYH WKH IRUP 6HQVRU�(YDOXDWLRQ�6WDWLVWLF �H�J�� $QHPRPHWHU�ZLQGBVSHHG�$YJ RU
:LQG9DQH��ELW�ZLQGBGLUHFWLRQ�&RXQW�� 7KHUHDIWHU� WKH FKDQQHO VWDWLVWLFV DUH GLVSOD\HG LQ WKH IRUP &KDQQHO�
6WDWLVWLF �H�J�� $��$YJ RU &��6WG'HY��

7KH VWDWLVWLFV FDQ LQGLYLGXDOO\ EH VHOHFWHG SHU VHQVRU LQ WKH 'DWD→ 6WDWLVWLFV PHQX�

&XUUHQWO\� 0HWHR��� R኱HUV WKH IROORZLQJ VWDWLVWLFV� $YJ� 0LQ� 0D[� 6WG'HY� &RXQW� 0HGLDQ� DQG 6XP�

$FFRUGLQJ WR WKH FRQኲJXUHG VWDWLVWLFV LQWHUYDO� 0HWHR��� FDOFXODWHV WKH VWDWLVWLFV� (DFK WLPH SHULRG LV UHS�
UHVHQWHG LQ D OLQH RI WKH &69 ኲOH� 7KH YDOXHV DUH JHQHUDOO\ GHFLPDO QXPEHUV� XVLQJ D SRLQW ��� DV GHFLPDO
PDUN�

/DQJXDJH VHWWLQJV RI WKH ORJJHU GR QRW KDYH DQ LQኳXHQFH RQ WKH &69 ኲOH� ,Q WKH ኲUVW FROXPQ RI WKH &69
ኲOH WKH GDWHWLPH IRU HDFK VWDWLVWLF LV JLYHQ� 'DWH DQG WLPH DUH VLPLODU WR ,62����� ZLWK PLOOLVHFRQGV� H�J��
���������� �������������

7KH GDWH DQG WLPH YDOXHV DUH DOZD\V WKH ORFDO WLPH RI WKH GDWD ORJJHU� 7KH WLPH]RQH LV VWDWHG LQ WKH VHFRQG
SDUW RI WKH ኲOH�

��������� ,QIRUPDWLRQ SDUW �,QL ሰOH IRUPDW�

7KH LQIRUPDWLRQ SDUW FRQWDLQV ORJJHU LQIRUPDWLRQ DV ZHOO DV VHQVRU GHWDLOV OLNH LQVWDOODWLRQ KHLJKW� VORSH DQG
R኱VHW YDOXHV� DV ZHOO DV XQLW DQG VHQVRU QDPH�

7KH LQIRUPDWLRQ SDUW LV LQFOXGHG LQ HYHU\ ኲOH� ,W FDQ EH IRXQG EHORZ WKH VWDWLVWLFDO GDWD� 7KH RYHUDOO IRUPDW
RI WKH FRQኲJXUDWLRQ LV WKH IROORZLQJ�

>6HFWLRQ �@
NH\� YDOXH
NH\� YDOXH
>6HFWLRQ �@
NH\� YDOXH

$OO VHFWLRQ QDPHV� NH\V DQG YDOXHV DUH FDVH�VHQVLWLYH DQG PD\ FRQWDLQ XQLFRGH FKDUDFWHUV LQ 87)�� HQFRG�
LQJ� :KLOH VHFWLRQV DQG YDOXHV PD\ FRQWDLQ VSDFHV� NH\V ZLOO QRW� (DFK VHFWLRQ LV XQLTXH� HDFK NH\ LV XQLTXH
ZLWKLQ LWV VHFWLRQ� 1HLWKHU WKH RUGHU RI VHFWLRQV QRU WKH RUGHU RI HQWULHV ZLWKLQ WKH VHFWLRQV DUH VLJQLኲFDQW
RU JXDUDQWHHG�

ૹ >6\VWHP@� 6HULDO QXPEHU DQG W\SH RI WKH GDWD ORJJHU� WKH QDPH ZKLFK KDV EHHQ DVVLJQHG E\ WKH XVHU�
WLPH]RQH LQ WKH IRUPDW 87&�[[�[[ RU 87&�[[�[[� DV ZHOO DV WKH YHUVLRQ RI WKH ኲUPZDUH RI WKH GDWD ORJJHU

ૹ >(YDOXDWLRQ@ LQGLFDWHV ኲOHBLQWHUYDO DQG VWDWBLQWHUYDO �VHH DOVR 6HFWLRQb�����

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��

http://www.gzip.org/
http://en.wikipedia.org/wiki/Gzip


ૹ >$GMXVWPHQW@� &6� DQG &6� DUH WKH FDOLEUDWLRQ YDOXHV IRU WKH FXUUHQW VRXUFH RI 0HWHR���� 7KH YDOXHV
DUH IRU LQIRUPDWLRQDO SXUSRVH RQO\�

ૹ >&RXQWHUV@� 7KH PHDVXUHPHQWBSHULRG IRU FRXQWHU FKDQQHOV LV LQGLFDWHG LQ VHFRQGV� LQ JHQHUDO �V� )RU
WKLV WLPH SHULRG WKH QXPEHU RI SXOVHV LV FRXQWHG�

ૹ >0DVWHU@� UDWH RI 56��� LV JLYHQ LQ V� PLQ RU K� EDXGUDWH IRU 56��� ZLWKRXW XQLW�

ૹ >6HQVRU�(YDOXDWRU@

૪ VWDWLVWLF� /LVW RI VWDWLVWLFV ZKLFK DUH FDOFXODWHG IRU WKH VHQVRU� H�J�� DYHUDJH� PLQ� PD[�

૪ XQLW� 8QLW IRU WKH GDWD� H�J�� P�V�

૪ VHQVRUBODEHO� 1DPH ZKLFK KDV EHHQ HQWHUHG E\ WKH XVHU LQ WKH VHQVRU FRQኲJXUDWLRQ�

૪ VHQVRUBKHLJKW� ,QVWDOODWLRQ KHLJKW ZKLFK KDV EHHQ HQWHUHG E\ WKH XVHU LQ WKH VHQVRU FRQኲJXUDWLRQ�

૪ VHQVRUBW\SH� ,QGLFDWHV WKH W\SH RI WKH VHQVRU� H�J�� DQHPRPHWHU�

૪ VHQVRUBPRGHO� 7KH PRGHO RI WKH VHQVRU� H�J�� 7KLHV )LUVW &ODVV $GYDQFHG�

૪ IRUPXOD� 7KH W\SH RI IRUPXOD XVHG WR FRQYHUW WKH HOHFWULFDO YDOXHV� H�J�� OLQHDU�

૪ IRUPXODBSDUDPV� 3DUDPHWHUV ZKLFK DUH UHIHUHQFHG WR LQ WKH IRUPXOD� LQFOXGLQJ UHODWHG FKDQQHOV DQG
HYDOXDWRU SDUDPHWHUV� H�J�� $� $� YDUBRIIVHW YDUBVORSH� 9DOXHV RI WKH SDUDPHWHUV DUH GLVSOD\HG LQ
WKH OLQHV EHORZ WKH IRUPXOD SDUDPHWHUV� H�J�� YDUBR኱VHW� YDUBVORSH� YDUBSHULRG� YDUBVHQVLWLYLW\�

ૹ >&KDQQHO@

૪ VWDWLVWLF� /LVW RI VWDWLVWLFV ZKLFK DUH FDOFXODWHG IRU WKH FKDQQHO�VHQVRU� )RU HDFK VWDWLVWLF D FROXPQ LV
GLVSOD\HG LQ WKH XSSHU SDUW RI WKH &69 ኲOH�

૪ XQLW� 8QLW RI WKH FDOFXODWHG GDWD�

૪ UDWH� &RQኲJXUHG UDWH IRU WKH FKDQQHO ZLWK XQLW �QRW DSSOLFDEOH IRU 0DVWHU FKDQQHOV��

૪ UDQJH� &RQኲJXUHG UDQJH IRU DQDORJ YROWDJH FKDQQHOV �$[� ZLWK XQLW�

૪ SURWRFRO� 3URWRFRO ZKLFK LV XVHG IRU GLJLWDO FKDQQHOV �'[��

������� &69 LPSRUW LQ /LEUH2ሲFH RU 2SHQ2ሲFH

7LS
8VH /LEUH2ኴFH �KWWS���ZZZ�OLEUHRIILFH�RUJ�� &DOF RU 2SHQ2ኴFH�RUJ �KWWS���ZZZ�
RSHQRIILFH�RUJ� &DOF� 7KHVH DUH IUHH� SURIHVVLRQDO VSUHDGVKHHW SURJUDPV� WR SURFHVV \RXU &69
ኲOHV�

7KH UHFRPPHQGHG VHWWLQJV WR LPSRUW WKH &69 ኲOH DUH VKRZQ LQ )LJXUHb����

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+

http://www.libreoffice.org/
http://www.openoffice.org


'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

)LJXUH ���� /LEUHRኴFH &69�ኲOH LPSRUW VHWWLQJV

������� &69 ,PSRUW LQ 0LFURVRIW ([FHO ����

'HSHQGLQJ RQ WKH YHUVLRQ RI 0LFURVRIW ([FHO WKH SURFHGXUH FDQ EH VOLJKWO\ GL኱HUHQW� ,Q JHQHUDO ZH UHFRP�
PHQG XVLQJ WKH LPSRUW DVVLVWDQW RI 0LFURVRIW ([FHO�

1RWH
3OHDVH VDYH &69 ኲOHV DOZD\V LQ D GLUHFWRU\� 7KH GHVFULEHG SURFHVV LQ 0LFURVRIW ([FHO GRHV QRW
ZRUN ZKHQ \RX WU\ RSHQLQJ ኲOHV ZKLFK DUH DWWDFKHG WR HPDLOV�

�� /DXQFK 0LFURVRIW ([FHO DQG RSHQ WKH 2SWLRQV ZLQGRZ ZKLFK FDQ EH IRXQG LQ WKH )LOH PHQX� 2SHQ
WKH $GYDQFHG PHQX� ,Q WKH (GLWLQJ RSWLRQV VHFWLRQ SOHDVH GHVHOHFW 8VH V\VWHP VHSDUDWRUV DQG XVH �
�GRW� DV GHFLPDO VHSDUDWRU DQG � �FRPPD� DV 7KRXVDQGV VHSDUDWRU� 6HH ኲJXUH )LJXUHb����

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



)LJXUH ���� 0LFURVRIW ([FHO ���� &69 ,PSRUW ���

�� $IWHU VHWWLQJ WKH RSWLRQV LQ 0LFURVRIW ([FHO FOLFN RQ WKH 'DWD WDE DV VKRZQ LQ )LJXUHb���� ,Q RUGHU WR
LPSRUW WKH &69 ኲOH FOLFN RQ )URP 7H[W LQ WKH JURXS *HW ([WHUQDO 'DWD� ORFDWH DQG GRXEOH�FOLFN WKH ኲOH
\RX ZDQW WR LPSRUW� 1RZ IROORZ WKH LQVWUXFWLRQV LQ WKH 7H[W ,PSRUW :L]DUG�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

)LJXUH ���� 0LFURVRIW ([FHO ���� &69 ,PSRUW ���

�� ,Q WKH ኲUVW VWHS RI WKH ZL]DUG FKRRVH 'HOLPLWHG DV 2ULJLQDO GDWD W\SH DQG VHOHFW 8QLFRGH �87)��� IRU
WKH ኲOH RULJLQ� 6HH )LJXUHb����

)LJXUH ���� 0LFURVRIW ([FHO ���� &69 ,PSRUW ���

�� ,Q QH[W VWHS GHኲQH &RPPD DV GHOLPLWHU DQG � DV WH[W TXDOLኲHU DV VKRZQ LQ )LJXUHb����

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



)LJXUH ���� 0LFURVRIW ([FHO ���� &69 ,PSRUW ���

�� ,Q WKH ODVW VWHS RI WKH ZL]DUG� VHOHFW 7H[W IRU WKH GDWD IRUPDW FROXPQV� 6HH )LJXUHb����

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

)LJXUH ���� 0LFURVRIW ([FHO ���� &69 ,PSRUW ���

�� %\ FOLFNLQJ RQ )LQLVK WKH ኲOH RSHQV LQ \RXU VHOHFWHG VKHHW� 6HH )LJXUHb�����

)LJXUH ����� 0LFURVRIW ([FHO ���� &69 ,PSRUW ���

�� ,Q RUGHU WR FKDQJH WKH FHOO IRUPDW RI WKH GDWH DQG WLPH FROXPQV IURP WH[W WR GDWH WLPH IRUPDW� KLJKOLJKW
WKH FROXPQ�V� DQG RSHQ )RUPDW &HOOV LQ WKH 1XPEHUV JURXS RQ WKH +RPH WDE� 6HOHFW &XVWRP DQG HQWHU
<<<�00�'' KK�PP�VV���� DV VKRZQ LQ )LJXUHb�����

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



)LJXUH ����� 0LFURVRIW ([FHO ���� )RUPDW &HOOV

������� &69 ,PSRUW LQ 0LFURVRIW ([FHO ����

,PSRUWLQJ &69 ኲOHV LQ 0LFURVRIW ([FHO ���� LV VLPLODU WR WKH LPSRUW LQ 0LFURVRIW ([FHO ����� %HIRUH WKH
LPSRUW FDQ VWDUW WKH &69 ኲOH KDV WR EH VDYHG ORFDOO\ RQ D 3&�

$W ኲUVW 0LFURVRIW ([FHO KDV WR EH ODXQFKHG DQG WKH RSWLRQV KDYH WR EH PRGLኲHG� 2SHQ WKH 2SWLRQV ZLQGRZ�
ZKLFK FDQ EH IRXQG LQ WKH ([WUDVPHQX� 2Q WKH WDE ,QWHUQDWLRQDO GHVHOHFW 8VH V\VWHP VHSDUDWRUV DQG LQVHUW
� �GRW� IRU GHFLPDO VHSDUDWRU DQG � �FRPPD� IRU 7KRXVDQGV VHSDUDWRU� 6HH )LJXUHb�����

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

)LJXUH ����� 0LFURVRIW ([FHO ���� 2SWLRQV

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



)LJXUH ����� 6HWWLQJ 0LFURVRIW ([FHO ���� 2SWLRQV

$IWHU VHWWLQJ WKH RSWLRQV� RSHQ WKH 'DWD PHQX DQG JR WR ,PSRUW ([WHUQDO 'DWD DQG VHOHFW ,PSRUW 'DWD�
%URZVH IRU WKH &69 ኲOH DQG RSHQ LW� 7KH 7H[W ,PSRUW :L]DUG VWDUWV�

)LJXUH ����� /DXQFKLQJ WKH 0LFURVRIW ([FHO ���� 7H[W ,PSRUW :L]DUG

1RZ IROORZ WKH LQVWUXFWLRQ RI WKH 7H[W ,PSRUW :L]DUG DV GHVFULEHG LQ 6HFWLRQb��������

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

��� $FFHVV WR 6RXUFH 'DWD

6RXUFH GDWD FRQWDLQV DOO HOHFWULFDOO\ PHDVXUHG YDOXHV QHLWKHU LQWHUSUHWHG QRU ZLWK DQ\ VWDWLVWLFDO HYDOXDWLRQ
DSSOLHG� ,I VRXUFH GDWD LV DYDLODEOH DQG WKH XVHG VHQVRUV DUH NQRZQ� LW LV SRVVLEOH WR UH�HYDOXDWH D FRPSOHWH
PHDVXUHPHQW FDPSDLJQ�

,PSRUWDQW
6RXUFH GDWD LV RQO\ UHFRUGHG� ZKHQ UHFRUGLQJ LV VZLWFKHG RQ�

7KH VRXUFH GDWD VWRUDJH LV RUJDQL]HG DV D ULQJ EX኱HU� ZKLFK PHDQV WKDW WKH ROGHVW GDWD ZLOO EH RYHUZULWWHQ
ZKHQ WKH VWRUDJH LV ኲOOHG HQWLUHO\� )RU FRPSDFWQHVV UHDVRQV GDWD LV VDYHG LQ D ELQDU\ IRUPDW DQG FDQQRW EH
UHDG GLUHFWO\� +RZHYHU� \RX FDQ YLHZ RU GRZQORDG GDWD�
,Q RUGHU WR QDYLJDWH WKURXJK WKH VRXUFH GDWD XVH WKH DUURZV XQGHU WKH WDEOH WR PRYH IRUZDUG DQG EDFN LQ
WKH YDOXH VHULHV� %\ FOLFNLQJ RQ WKH OLWWOH DUURZ LQ WKH PLGGOH WKH DPRXQW RI URZV GLVSOD\HG LQ WKH WDEOH ZLOO
EH GRXEOHG ZLWK HDFK FOLFN� -XPS WR DQRWKHU PHQX DQG EDFN WR 6RXUFH 'DWD WR UHVHW WKH WDEOH WR ��� URZV
�GHIDXOW��
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QDYLJDWH�WR�
ROGHU�GDWD

QDYLJDWH�WR�
QHZHU�GDWD

GRZQORDG�GDWD�IURP�
VHOHFWHG�GDWD�VHW�WR�
ODWHVW�GDWD�VHW

GRZQORDG�DOO��
VRXUFH�GDWD

HQODUJH�WKH�GLVSOD\HG�
URZV�LQ�WKH�WDEOH

QDYLJDWH�WR�
WKH�VWDUW

)LJXUH ����� 6FUHHQVKRW RI 6RXUFH 'DWD

%\ XVLQJ WKH 'RZQORDG $OO EXWWRQ� DOO RI WKH VRXUFH GDWD WKDW KDV EHHQ UHFRUGHG VR IDU FDQ EH GRZQORDGHG�
7KH GDWD IRUPDW LV &69� EXW LQ D VLPSOHU IRUP WKDQ XVHG IRU HYDOXDWLRQ GDWD� $V VXFK� WKH GRZQORDG GDWD
YROXPH GRHV QRW FRUUHVSRQG WR WKH YROXPH� XVHG RQ WKH GDWD ORJJHU VWRUDJH�

:DUQLQJ
7KH YROXPH RI GRZQORDGHG VRXUFH GDWD FDQ EH KXJH� H�J�� D ኲOOHG � *% PHPRU\ FDQ OHDG WR D ��
*% &69 ኲOH�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

&KDSWHU �

&RPPXQLFDWLRQ

'HSHQGLQJ RQ WKH XVDJH RI 0HWHR���� VHYHUDO FRPPXQLFDWLRQ PHWKRGV DUH DYDLODEOH�

GSM 

Directional  
Radio 

Satellite 

Measurement Campaign Wind Farm Monitoring Maintenance (Site) Configuration (Office) 

Ethernet Ethernet 

USB 

W-LAN 

RS485 

Ethernet 

USB 

W-LAN 

USB 

)LJXUH ���� 'DWD 7UDQVPLVVLRQ ZLWK 0HWHR���

7KH 0HWHR��� ZHE LQWHUIDFH FDQ EH DFFHVVHG E\ PHDQV RI DQ 86%�(WKHUQHW DGDSWHU LQ D /$1� XVLQJ D 86%
:�/$1 VWLFN IRU :�/$1� DV ZHOO DV XVLQJ DPRGHP IRU *60�*356� GLUHFWLRQDO UDGLR RU VDWHOOLWH FRPPXQLFDWLRQ
RU MXVW FRQQHFWLQJ LW WR D 3& ZLWK D VWDQGDUG 86% FDEOH� 7R GRZQORDG PHDVXUHPHQW GDWD� D SUH�FRQኲJXUHG
86% PHPRU\ VWLFN FDQ EH XVHG� DV ZHOO �VHH 6HFWLRQb�����
$IWHU VXFFHVVIXO FRQQHFWLRQ WKH GHYLFH LV VKRZQ RQ WKH GDWD ORJJHU GLVSOD\ XQGHU WKH PHQX &RPPXQLFDWLRQ�
86% DQG (WKHUQHW FRQQHFWLRQV DUH GLVSOD\HG LQ PHQX &RPPXQLFDWLRQ→ 'HYLFHV→ /$1→ (WKHUQHW� D
FRQQHFWHG PRGHP LQ PHQX &RPPXQLFDWLRQ→ 'HYLFHV→ 0RGHP� :�/$1 SDUDPHWHUV DUH GLVSOD\HG LQ
PHQX &RPPXQLFDWLRQ→ 'HYLFHV→ :/$1�

1RWH
$OWKRXJK QR (WKHUQHW�86% GHYLFH LV FRQQHFWHG� 0HWHR��� GLVSOD\V RQH XQDYDLODEOH (WKHUQHW
FRQQHFWLRQ� ZKLFK UHIHUV WR WKH 86%�% VORW� $V VRRQ DV \RX FRQQHFW 0HWHR��� YLD 86% ZLWK \RXU
FRPSXWHU WKH GLVSOD\HG FRQQHFWLRQ ZLOO FKDQJH WR DFWLYH�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



2QFH WKH FRQQHFWLRQ KDV EHHQ HVWDEOLVKHG� IXUWKHU VHWWLQJV FDQ EH FRQኲJXUHG YLD WKH ZHE LQWHUIDFH� 7KHUH
DUH GL኱HUHQW ZD\V WR FROOHFW GDWD IURP 0HWHR����

ૹ (PDLO
ૹ )73�6&3 VHUYHU XSORDG �DOVR $PPRQLW25 LQVWDOODWLRQ RQ FXVWRPHU
V VHUYHU�
ૹ $PPRQLW25 XSORDG �$PPRQLW25 DFFRXQW LV UHTXLUHG�
ૹ 'LUHFW GRZQORDG YLD ZHE LQWHUIDFH
ૹ 'LUHFW GRZQORDG IURP GDWD ORJJHU RQ 86% PHPRU\ VWLFN

'DWD WUDQVPLVVLRQ EHWZHHQ 0HWHR��� DQG 3& FDQ EH SDVVLYH �RQH�ZD\� RU DFWLYH �WZR�ZD\�� 3DVVLYH FRP�
PXQLFDWLRQ PHDQV 0HWHR��� VHQGV &69 ኲOHV E\ HPDLO RU XSORDGV GDWD YLD )73�6&3� 2QFH WKH DFWLRQV DUH
FRQኲJXUHG� QR IXUWKHU LQWHUDFWLRQ LV QHHGHG� $FWLYH FRPPXQLFDWLRQ LPSOLHV DQ DFWLRQ E\ WKH RSHUDWRU� H�J��
DFFHVVLQJ WKH ZHE LQWHUIDFH ZKLOH 0HWHR��� LV RQOLQH� ,I D PRGHP LV XVHG� \RX DFFHVV 0HWHR��� YLD D WXQQHO
VHUYHU�

Active Communication Passive Communication 

� Online Access via Tunnel Server 
� Meteo-40 Configuration 
� Data Download via Web Interface 

� Email CSV files 
� Data Upload via FTP / SCP  

)LJXUH ���� 3DVVLYH YV� $FWLYH &RPPXQLFDWLRQ ZLWK 0HWHR���

7KH VHWWLQJV FDQ EH HDVLO\ FRQኲJXUHG YLD WKH 0HWHR��� ZHE LQWHUIDFH LQ WKH &RPPXQLFDWLRQ→ 6FKHGXOH
PHQX �VHH DOVR 6HFWLRQb����� &69 ኲOHV DUH VWRUHG RQ WKH GDWD ORJJHU DQG FDQ GLUHFWO\ EH GRZQORDGHG�
DXWRPDWLFDOO\ EH VHQW YLD HPDLO DV ZHOO DV DXWRPDWLFDOO\ EH XSORDGHG WR DQ 6&3�)73 VHUYHU�

,Q RUGHU WR FRQኲJXUH WKH VHWWLQJV IRU HDFK PHWKRG RI FRPPXQLFDWLRQ XVH WKH PHQX LWHPV� (PDLO� 2QOLQH�
)73�6&3� /$1� :�/$1 DQG 0RGHP�

:H UHFRPPHQG XVLQJ RXU RQOLQH SODWIRUP $PPRQLW25 WR DFFHVV� PDQDJH� PRQLWRU DQG GLVSOD\ PHDVXUH�
PHQW GDWD� 7R UHJLVWHU DQG VWDUW XVLQJ $PPRQLW25� SOHDVH VHQG DQ HPDLO WR VXSSRUW#DPPRQLW�FRP�

��� &RQሰJXULQJ WKH &RPPXQLFDWLRQ 6FKHGXOH

$FWLRQV DUH SURFHVVHV WKDW WKH GDWD ORJJHU SHUIRUPV DFFRUGLQJ WR WKH VHWWLQJV LQ PHQX &RPPXQLFDWLRQ
→ 6FKHGXOH� 0HWHR��� WXUQV RQ RQH PLQXWH EHIRUH DQ DFWLRQ WDNHV SODFH DQG ZLOO VWD\ VZLWFKHG RQ DV ORQJ
DV WKH DFWLRQ LV UXQQLQJ� 7KH VWDWXV ER[ LQ WKH ZHE LQWHUIDFH LQIRUPV DERXW WKH QXPEHU RI UXQQLQJ DFWLRQV�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

1RWH
,I WKH &(&6 SRZHU PRGH LQ WKH 6\VWHP→ $GPLQLVWUDWLRQ PHQX LV DFWLYDWHG� 0HWHR��� GRHV QRW
VZLWFK R኱ DXWRPDWLFDOO\� 3OHDVH UHIHU WR 6HFWLRQb����� IRU IXUWKHU GHWDLOV�

(PDLO $Q HPDLO ZLWK WKH &69 ኲOHV LV VHQW� ,I QHFHVVDU\� &69 VWDWLVWLFV ኲOHV DUH JHQHUDWHG DXWRPDWLFDOO\
EHIRUH VHQGLQJ HPDLO�

)73�6&3 &69 ኲOHV DUH VHQW XVLQJ )73 RU 6&3 �LQFOXGLQJ $PPRQLW25�� ,I QHFHVVDU\� &69 ኲOHV DUH JHQHUDWHG
DXWRPDWLFDOO\ EHIRUH WUDQVIHU�

2QOLQH 7KH 0HWHR��� ZHE LQWHUIDFH FDQ EH DFFHVVHG RYHU WKH ,QWHUQHW� ,I FRQኲJXUHG� D WXQQHO FRQQHFWLRQ
LV HVWDEOLVKHG�

2QO\ JHQHUDWH &69 ,I &69 ኲOHV VKRXOG QRW EH WUDQVIHU YLD HPDLO RU )73�6&3� VHOHFW WKLV RSWLRQ WR JHQHUDWH
&69 ኲOHV IRU WKH PDQXDO GRZQORDG YLD ZHE LQWHUIDFH RU RQ 86% PHPRU\ VWLFN� $FFRUGLQJ WR WKH
FRQኲJXUHG VWDWLVWLFV �VHH 6HFWLRQb����� 0HWHR��� JHQHUDWHV &69 ኲOHV RQ WKH VHOHFWHG GD\V WR WKH
VFKHGXOHG WLPHV�
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DFWLYDWH�DQ�
DFWLRQ

QXPEHU�RI�DF�
WLRQV�SHU�GD\

VWDUW�WLPH�RI�
DQ�DFWLRQ LQWHUYDO�EHWZHHQ�

VWDUWV�RI�VXFFHV�
VLYH�DFWLRQVGD\V�WKH�DFWLRQ�VKRXOG�EH�SHUIRUPHG

GXUDWLRQ�RI�
RQOLQH�WLPH

VWDUW�RI�WKH�
QH[W�DFWLRQ

SHUIRUP�DQ�DF�
WLRQ�LPPHGLDWHO\

W\SH�RI�DFWLRQ

WLPH�HODSVHG�RI�
RQOLQH�SHULRG

VDYH�FRQ¿�JXUDWLRQ

)LJXUH ���� &RQኲJXULQJ WKH 6FKHGXOH

&RQኲJXULQJ WKH VFKHGXOH LQFOXGHV GHኲQLQJ WKH EHKDYLRXU GXULQJ D GD\ DQG VHOHFWLQJ RQ ZKLFK ZHHNGD\V DQ
DFWLRQ VKRXOG EH SHUIRUPHG� (DFK DFWLRQ VWDUWV SHUIRUPLQJ DW LWV 6WDUW 7LPH DQG ZLOO EH UHSHDWHG DFFRUGLQJ
WR WKH GHኲQHG ,QWHUYDO XQWLO WKH QXPEHU RI DFWLRQV �4XDQWLW\� LV DFKLHYHG RU D QHZ GD\ EHJLQV ��������

:HHNGD\V %\ WLFNLQJ WKH FKHFNER[HV� \RX GHFLGH RQ ZKLFK ZHHNGD\V DQ DFWLRQ VKRXOG EH SHUIRUPHG�
6WDUW 7LPH� 'HWHUPLQHV WKH WLPH RI GD\ ZKHQ WKH ኲUVW DFWLRQ VKRXOG VWDUW� ,I WKHUH LV QR 6WDUW WLPH GHኲQHG�

0HWHR��� ZLOO VFKHGXOH WKH ኲUVW DFWLRQ IRU ������ ��� KRXU IRUPDW� (QWHU �����ZKHQ WKH DFWLRQ VKRXOG
VWDUW DW � S�P��
7KH 6WDUW 7LPH KDV WR EH HQWHUHG DFFRUGLQJ WR WKH IROORZLQJ WLPH IRUPDW� KK�PP�

'XUDWLRQ �2QO\ DSSOLHV IRU 2QOLQH�� 'HኲQHV WKH OHQJWK RI WLPH �KK�PP� WKH GDWD ORJJHU LV FRQQHFWHG WR
WKH ,QWHUQHW� 7KH GXUDWLRQ EHJLQV ZLWK HYHU\ VWDUW RI DQ DFWLRQ� �([DPSOH� 6WDUW WLPH ������ 'XUDWLRQ
������ 4XDQWLW\ �� ,QWHUYDO ����� PHDQV WKDW WKH GDWD ORJJHU ZLOO EH RQOLQH DW �� D�P� )RU WZR KRXUV�
$W � S�P� 0HWHR��� JRHV RQOLQH IRU WZR PRUH KRXUV� $QG ኲQDOO\ WKH GDWD ORJJHU LV RQOLQH EHWZHHQ �
DQG � S�P���
7KH 'XUDWLRQ KDV WR EH HQWHUHG DFFRUGLQJ WR WKH IROORZLQJ WLPH IRUPDW� KK�PP�

4XDQWLW\� 6SHFLኲHV WKH QXPEHU RI DFWLRQV WKDW VKRXOG EH SHUIRUPHG GXULQJ D GD\� 2QFH D ZHHNGD\ KDV
EHHQ VHOHFWHG WR SHUIRUP WKH DFWLRQ� WKH 4XDQWLW\ LV VHW WR �� $IWHU FKDQJLQJ WKH 4XDQWLW\ WR D QXPEHU
KLJKHU WKDQ �� DQ ,QWHUYDO FDQ EH HQWHUHG� 7KH ODVW DFWLRQ ZLOO EH H[HFXWHG DW WKH ODWHVW DW PLGQLJKW�
HYHQ LI WKH XVHU
V GHኲQHG QXPEHU RI DFWLRQV KDV QRW EHHQ DFKLHYHG�
7KH 4XDQWLW\ KDV WR EH HQWHUHG DV LQWHJHU� H�J�� � RU ��

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



,QWHUYDO� 'HWHUPLQHV WKH WLPH EHWZHHQ WKH VWDUWV RI WZR VXFFHVVLYH DFWLRQV� 7KH ,QWHUYDO FDQ EH HQWHUHG
RQFH WKH 4XDQWLW\ RI DQ DFWLRQ ZDV VHW WR D KLJKHU QXPEHU WKDQ �� (QWHULQJ ����� PHDQV WKDW WKH
DFWLRQ ZLOO EH SHUIRUPHG KRXUO\� HQWHULQJ ����� PHDQV WKDW WKHUH LV RQO\ RQH DFWLRQ SHU GD\ SRVVLEOH�
7KH ,QWHUYDO KDV WR EH HQWHUHG DFFRUGLQJ WR WKH IROORZLQJ WLPH IRUPDW� KK�PP�

1H[W� 0HWHR��� VKRZV WKH WLPH ZKHQ WKH QH[W DFWLRQ VKRXOG EH SHUIRUPHG� 'DWH DQG WLPH DUH GLVSOD\HG
LQ WKH FROXPQ 1H[W�

%\ GHVHOHFWLQJ WKH FKHFNER[ LQ FROXPQ $FWLYH DQ DFWLRQ FDQ EH GHDFWLYDWHG� H�J�� ZKHQ DQ DFWLRQ LV WHP�
SRUDULO\ QRW QHHGHG�

,PSRUWDQW
,Q RUGHU WR SHUIRUP DQ DFWLRQ LPPHGLDWHO\ SUHVV WKH EXWWRQ 5XQ QRZ�

:KLOH 0HWHR��� LV RQOLQH� WKH WLPH HODSVHG LV VKRZQ LQ WKH ODVW FROXPQ DV SHUFHQWDJH YDOXH� 2WKHUZLVH� WKH
5XQ QRZ EXWWRQ FDQ EH FOLFNHG WR FRQQHFW 0HWHR��� LPPHGLDWHO\ WR WKH ,QWHUQHW�

1RWH
3OHDVH FRQVLGHU WKH WLPH VHWWLQJV IRU VHQGLQJ HPDLOV DQG XSORDGLQJ &69 ኲOHV YLD )73�6&3� 'XULQJ
QLJKW KRXUV WKH EDWWHU\
V HQHUJ\ PLJKW EH WRR ORZ WR VHQG RU XSORDG ODUJH ኲOHV�

'R QRW IRUJHW WR VDYH \RXU PRGLኲFDWLRQV LQ WKH FRPPXQLFDWLRQ VFKHGXOH� :LWKRXW VDYLQJ WKH SUHYLRXV
YDOXHV ZLOO EH UHVHW�

��� &RQሰJXULQJ (PDLO 3DUDPHWHUV

,Q RUGHU WR UHFHLYH PHDVXUHPHQW GDWD YLD HPDLO� 0HWHR��� KDV WR EH FRQQHFWHG WR WKH ,QWHUQHW �YLD PRGHP�
DQG \RX KDYH WR FRQኲJXUH WKH VHWWLQJV LQ PHQX &RPPXQLFDWLRQ→ (PDLO�

,PSRUWDQW
$Q HPDLO FDQ LQFOXGH XS WR �� DWWDFKPHQWV�

3OHDVH GHኲQH 6073 VHUYHU� XVHUQDPH� SDVVZRUG DQG VHQGHU
V HPDLO DGGUHVV� 0HWHR��� DOORZV HQWHULQJ
RQH RU PRUH UHFLSLHQWV XQGHU 7R DQG &F� 3OHDVH XVH D VHPLFRORQ ��� WR VHSDUDWH WKH HPDLO DGGUHVVHV�
$FFRUGLQJ WR WKH VHWWLQJV LQ WKH &RPPXQLFDWLRQ→ 6FKHGXOH PHQX �VHH 6HFWLRQb���� DQ HPDLO ZLOO EH VHQW
WR WKH VSHFLኲHG DFFRXQW LQFOXGLQJ D &69 ኲOH� 7KH &69 ኲOH FRQWDLQV WKH PHDVXUHPHQW GDWD WKDW KDV EHHQ
FROOHFWHG VLQFH WKH ODVW HPDLO�

,I D ZHE FDP LV FRQQHFWHG WR WKH GDWD ORJJHU� DQ LQVWDQW SLFWXUH FDQ EH DWWDFKHG WKDW LV WDNHQ D PRPHQW
EHIRUH WKH HPDLO LV VHQW�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���
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HQWHU�VHUYHU�DQG�DFFRXQW�GHWDLOV

HQWHU�VHQGHUV¶�DQG�
UHFLSLHQWV¶�GHWDLOV

WHVW�HPDLO�VHWWLQJV
WLFN�KHUH�WR�DWWDFK�DQ�LPDJH

)LJXUH ���� &RQኲJXULQJ (PDLO 3DUDPHWHUV

,PSRUWDQW
'R QRW IRUJHW WR VDYH WKH VHWWLQJV� %\ FOLFNLQJ WKH EXWWRQ 6DYH DQG VHQG WHVW HPDLO WKH
FRQኲJXUDWLRQ FDQ EH FKHFNHG�

1RWH
,Q RUGHU WR WHVW WKH HPDLO IXQFWLRQ� WKH GDWD ORJJHU PXVW EH FRQQHFWHG WR WKH ,QWHUQHW YLD PRGHP�
/$1 RU :�/$1� ,W LV QRW VXኴFLHQW WR FRQQHFW 0HWHR��� WR D 3& YLD 86%� EHFDXVH D 3& LV QRW
QHFHVVDULO\ FRQኲJXUHG DV URXWHU�

2Q WKH 6WDWLVWLFV 'DWD 'RZQORDG SDJH LQ WKH 'DWD→ 6WDWLVWLFV PHQX DOO &69 ኲOHV� ZKLFK KDYH EHHQ VHQW YLD
HPDLO� DUH PDUNHG ZLWK D WLFNHG FKHFNER[� 6HH DOVR 6HFWLRQb����

��� &RQሰJXULQJ 2QOLQH $FFHVV

0HWHR��� FDQ RQO\ EH DFFHVVHG LI LW LV SRZHUHG�RQ DQG DQ ,QWHUQHW FRQQHFWLRQ KDV EHHQ HVWDEOLVKHG� ,Q
RUGHU WR FRQኲJXUH SHULRGV IRU RQOLQH DFFHVV� JR WR PHQX &RPPXQLFDWLRQ→ 6FKHGXOH�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



,PSRUWDQW
0HWHR��� KDV WR EH FRQQHFWHG WR D WXQQHO VHUYHU �H�J�� $PPRQLW 7XQQHO 6HUYHU VHH )LJXUHb����
WR REWDLQ D XQLTXH VXEGRPDLQ� 7KLV ZD\ WKH *60 PRGHP FDQ EH HTXLSSHG ZLWK D VWDQGDUG
6,0 FDUG ZLWK G\QDPLF ,3 DGGUHVV� 7KH WXQQHO VHUYHU PDQDJHV WKH VXEGRPDLQV� 8VHUV DFFHVV
WKH 0HWHR��� ZHE LQWHUIDFH �ZKHQ RQOLQH� E\ HQWHULQJ LWV VXEGRPDLQ� H�J�� KWWSV���VXEGRPDLQ�
WXQQHO�DPPRQLW�FRP� $GGLWLRQDOO\� WKH WXQQHO EHWZHHQ GDWD ORJJHU DQG VHUYHU LV HQFU\SWHG DQG
WKHUHIRUH FDQQRW EH HDYHVGURSSHG RQ E\ DQ\RQH HOVH�

7R DFFHVV 0HWHR��� YLD WKH ,QWHUQHW D WXQQHO FRQQHFWLRQ � WXQQHO VHUYHU KDV WR EH FRQኲJXUHG LQ PHQX
&RPPXQLFDWLRQ→ 2QOLQH� <RX FDQ VHOHFW WKH $PPRQLW WXQQHO� \RXU RZQ WXQQHO �ORJLQ DQG SRUW KDYH WR
EH HQWHUHG� RU QR WXQQHO� LI \RX XVH 0HWHR��� IRU WHVWLQJ SXUSRVHV LQ \RXU RኴFH�

���� ���� ���	 
� ���
���
� ���� ����

���
 �������������������������������������������

����  �!���
"#����$��$%������&

������

$'�$������

$#������$������
(���$��!!��$���$��$��������$�����!�$��������%��������������������������)$	���$�������

$*�����$������

������$�++�,�

*���������$ �!

#������-.$���/���$
�0$"+��$����������$��!$���0)$���$+��$�����������$����&�
�1*�

2�3�

����	
���
 �� 2	����$�++

�������	�����
 ����
 2�3�

����������
 ������

���������
 �

-�����

������
4�+��������
#�������������
5�!����
%�����0
6��$*�����
2	������
20����$ �!

�����	�����
2������
*�������
�3��������

����
 �3�
2���������
2�����

�������������
2�������
�71���
������
��8�2*8
2*#%#
 #'
6 #'
1����

������$��!���
��!!��>%�������������������������

������$�����
�

%�	�����$22�$?�0

��"�& ��!���� ����9�� 8����!�:� ����;��� %������ <$=���7=��=$#������$1����������$
���
			������������

VHOHFW�WXQQHO�W\SH

HQWHU�SURMHFW�NH\�WR�GLVSOD\�RQOLQH�SHULRGV�LQ�$PPRQLW25

PRGLI\�VXEGRPDLQ�RI�0HWHR����RQ�$PPRQLW�7XQQHO�6HUYHU

)LJXUH ���� &RQኲJXULQJ WKH 2QOLQH $FFHVV

0HWHR��� R኱HUV WKUHH WXQQHO RSWLRQV �VHH )LJXUHb�����

1R 7XQQHO� &DQ EH VHOHFWHG� ZKHQ \RX XVH D 6,0 FDUG ZLWK VWDWLF ,3 DGGUHVV RU ZKHQ \RX DUH GLUHFWO\
FRQQHFWHG ZLWK WKH GDWD ORJJHU YLD (WKHUQHW RU 86%�

$PPRQLW WXQQHO� %\ XVLQJ WKH $PPRQLW 7XQQHO 6HUYHU �VHH )LJXUHb���� \RX FDQ DFFHVV WKH GDWD ORJJHU
V
ZHE LQWHUIDFH E\ XVLQJ WKH GLVSOD\HG OLQN �H�J�� KWWSV���'QQQQQQ�WXQQHO�DPPRQLW�FRP� LQ PHQX &RP�
PXQLFDWLRQ→ 2QOLQH�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

&XVWRP WXQQHO� 3OHDVH HQWHU 7XQQHO ORJLQ DQG 7XQQHO SRUW�

7XQQHO Dሲ[ :LWK WKH 7XQQHO Dᆇ[ \RX FDQPRGLI\ WKH VXEGRPDLQ RI WKH GDWD ORJJHU RQ WKH $PPRQLW WXQQHO�
$IWHU VDYLQJ WKH 7XQQHO Dᆇ[ WKH QHZ VXEGRPDLQ LV GLVSOD\HG XQGHU WKH $PPRQLW WXQQHO RSWLRQV�

&RPPXQLFDWLRQ
7KH�GDWD�FRPPXQLFDWLRQ�EHWZHHQ�0HWHR����DQG�\RXU�FRPSXWHU�
LV�FDUULHG�RXW�YLD�+7736�FRQQHFWLRQ�DQG���RU�HPDLO��VDWHOOLWH�RU�
YLD�GLUHFW� LQWHUIDFH��0HWHR����FDQ�EH�FRQQHFWHG�GLUHFWO\� WR� WKH�
$PPRQLW�7XQQHO�6HUYHU�WR�NHHS�D�é�[HG�,3�DGGUHVV��VHH�SLFWXUH�
EHORZ���6R�WKHUH�LV�QR�QHHG�WR�XVH�DQ�H[SHQVLYH�VSHFLDO�6,0�FDUG���
0RUHRYHU��WKH�WXQQHO�EHWZHHQ�GDWD�ORJJHU�DQG�VHUYHU�LV�HQFU\S�
WHG�DQG�WKHUHIRUH�FDQQRW�EH�HDYHVGURSSHG�E\�DQ\RQH�HOVH��

:H�DUH�XVLQJ�86%�PRGHPV�LQ�DGGLWLRQ�WR�VHULDO�PRGHPV��9DUL�
RXV�PRGHPV�KDYH�EHHQ�WHVWHG�LQ�RUGHU�WR�UHFRPPHQG�WKH�EHVW�
V\VWHP�IRU�\RX�DQG�\RXU�UHJLRQ�

6RIWZDUH
%DVHG�RQ�WKH�LQWHJUDWHG�/LQX[�V\VWHP�WKH�GDWD�ORJJHU�SURYLGHV�
D�PD[LPXP�RI�ê�H[LELOLW\�DQG�DGDSWDELOLW\���$IWHU�FRQQHFWLQJ�0H�
WHR����ZLWK�86%�RU�PRGHP�WR�\RXU�3&�� WKH�Yg^kZgh�d[�i]Z�YViV�
ad\\Zg�VgZ�VjidbVi^XVaan�^chiVaaZY�VcY�ndj�XVc�hiVgi�XdcÄ�\jg^c\��
7KHUH�LV�QR�QHHG�WR�LQVWDOO�DQ\�RWKHU�VRIWZDUH���L]Zc�ndj�VgZ�jh"
^c\�V�L^cYdlh�deZgVi^c\�hnhiZb!�ndj�bVn�cZZY�V�hZeVgViZ�Yg^kZg�
Ä�aZ#�Ndj�XVc�YdlcadVY�i]^h�Ä�aZ�[gdb�i]Z�hjeedgi�hZXi^dc�d[�djg�lZW"
h^iZ#���

'DWD�6HFXULW\��DYDLODEOH�LQ�2FWREHU������
7R�HQVXUH�VHFXUH�GDWD�FRPPXQLFDWLRQ��0HWHR����XVHV�
WKH�2SHQ3*3�VWDQGDUG�WR�HQFU\SW�DQG�VLJQ�PHDVXUH�
PHQW�GDWD�E\�XWLOL]LQJ�SXEOLF�NH\�FU\SWRJUDSK\��7KHUH�

IRUH�$PPRQLW� LQVWDOOV� RQ�HDFK�0HWHR����D�XQLTXH�SULYDWH�NH\��
$OO� FRPPXQLFDWLRQ� é�OHV� VHQW� E\� 0HWHR���� DUH� DXWRPDWLFDOO\�
HQFU\SWHG�DQG�VLJQHG�ZLWK�LWV�LQGLYLGXDO�SULYDWH�NH\��,Q�RUGHU�WR�
GHFU\SW�WKHVH�é�OHV��$PPRQLW�SURYLGHV�D�SXEOLF�NH\��$IWHU�YHULé��
FDWLRQ�RI�SULYDWH�DQG�SXEOLF�NH\�DFFHVV�WR�WKH�RULJLQDO�PHDVXUH�
PHQW�GDWD�LV�JUDQWHG��7KXV�$PPRQLW�egZkZcih�YViV�bVc^ejaVi^dc�
VcY�ZchjgZh�i]Vi�dcan�Vji]dg^oZY�jhZgh�XVc�VXXZhh� i]Z�kVajVWaZ�
bZVhjgZbZci�YViV�

,Q�DGGLWLRQ��0HWHR����RIIHUV�hZkZgVa�VXXZhh�g^\]ih��L�H��IRU�DGPLQ�
LVWUDWRU��XVHU��YLHZHU�DQG�JXHVW�

$PPRQLW�'DWD�/RJJHU�0HWHR���

$IWHU�KDYLQJ�SUHVHQWHG�WKH�QHZ�GDWD�ORJJHU�0HWHR����DW�VHYHUDO�HYHQWV�ZH�FDQ�ê�QDOO\�DQQRXQFH�WKDW�WKH�Ä�ghi�YViV�ad\\Zgh�l^aa�WZ�
YZa^kZgZY�Vi�i]Z�WZ\^cc^c\�d[�?jan��,I�\RX�NQRZ�0HWHR�����\RX�ZLOO�EH�HQWKXVLDVWLF�DERXW�0HWHR�����:H�KDYH�GHYHORSHG�D�FRPSOHWHO\�
QHZ�GDWD�ORJJHU�JHQHUDWLRQ��1HDUO\�HYHU\WKLQJ�KDV�EHHQ�LPSURYHG��VRIWZDUH��KDUGZDUH��FRPPXQLFDWLRQ��PDLQWHQDQFH�DQG�D�ORW�
PRUH�

$OWKRXJK�0HWHR����LV�D�VWDWH�RI�WKH�DUW�DQG�
KLJK�SHUIRUPLQJ�GDWD�ORJJHU�� LW� LV�kZgn�ZVhn�
id� ^chiVaa� VcY� id� deZgViZ�� <RX� RQO\� KDYH� WR�
FRQQHFW�0HWHR����ZLWK�\RXU�3&�DQG�\RX�FDQ�
VWDUW�FRQé�JXULQJ��7KDQNV�WR�WKH�XVHU�IULHQG�

O\�ZHE�LQWHUIDFH��\RX�DUH�DEOH�WR�RSHUDWH�0HWHR����YLD�,QWHUQHW�
DOVR�ZLWK�\RXU�PRELOH�GHYLFHV�� L�H��VPDUWSKRQH��WDEOHW�3&��0H�
WHR����HQDEOHV�\RX�WR�FKHFN�\RXU�PHDVXUHPHQW�V\VWHP�DURXQG�
WKH�FORFN�DQ\ZKHUH�\RX�DUH��

0HWHR����PHHWV�WKH�KLJK�VWDQGDUGV�RI�0($61(7�6LWH�$VVHVV�
PHQW�1RUP��L�H��WUDQVSDUHQF\���7KH�NH\�LV�GLJLWDO�VLJQDWXUH��'DWD�
PDQLSXODWLRQ�LV�SUHYHQWHG�LQ�WKLV�ZD\�

+DUGZDUH�	�&RQQHFWLRQV
(YHQ�DW�é�UVW�VLJKW��0HWHR����LV�LPSUHVVLYH��/HWÙV�WDNH�
D�FORVHU�ORRN��'HSHQGLQJ�RQ�WKH�W\SH�\RX�FDQ�XVH�XS�WR�
���FKDQQHOV��IRU�GHWDLOV�VHH�WDEOH�RQ�SDJH�����$�VSHFLDO�
IHDWXUH�LV�56������L^i]�ZVX]�BZiZd")%�ndj�XVc�XdccZXi�

je�id�-�hbVgi�hZchdgh�VYY^i^dcVaan���0RUHRYHU��WKH�GDWD�ORJJHU�RI�
IHUV���86%�VORWV�WR�FRQQHFW�3&��PRGHP��PHPRU\�VWLFN��(WKHUQHW��
:L)L�RU�D�ZHE�FDP��$�VWDQGDUG�56�����VORW�LV�DYDLODEOH��WRR�

0HWHR����LV�D�YjVa"egdXZhhdg�bVX]^cZ�ZKLFK�LQFOXGHV�D�VXEV\V�
WHP� IRU�PHDVXUHPHQW�DQG� UHFRUGLQJ�DQG�D� VHFRQG�VXEV\VWHP�
IRU� FRQé�JXUDWLRQ�� HYDOXDWLRQ� DQG� FRPPXQLFDWLRQ�� 7KH� VHFRQG�
VXEV\VWHP�LV�D�IXOO\�RSHUDWLRQDO�HPEHGGHG�/LQX[�FRPSXWHU���

'XH� WR� WKH�GXDO�SURFHVVRU�GHVLJQ�ZH�FDQ�JXDUDQWHH�DQ�HIIHF�
WLYH�DQG�ê�H[LEOH�V\VWHP�ZLWK�ORZ�SRZHU�FRQVXPSWLRQ��7KH�/LQX[�
V\VWHP�LV�RQO\�UXQQLQJ�ZKHQ�WKH�PRGHP�LV�DFWLYH��:H�FDOFXODWHG�
WKDW�D����:�VRODU�SDQHO�ZLOO�UHOLDEO\�UXQ�DQ�HQWLUH�W\SLFDO�PHD�
VXUHPHQW�V\VWHP�

0HWHR����RIIHUV�XS�WR���*%�PHPRU\�WR�UHFRUG�WKH�FRPSOHWH��V�
PHDVXUHPHQW�GDWD��DSSUR[����\HDU�ZLWK�W\SLFDO�QXPEHU�RI�VHQ�
VRUV��� ,Q�RUGHU� WR�EDFN�XS� WKH�FROOHFWHG�GDWD� \RX�FDQ�VDYH� WKH�
PHDVXUHPHQW� GDWD�� L�H�� YLD� DXWRPDWLF� GDLO\� )73� XSORDG� RU� YLD�
HPDLO�XVLQJ�WKH�PRGHP�

�

&RPPXQLFDWLRQ�EHWZHHQ�0HWHR����DQG�3&�YLD�$PPRQLW�7XQQHO�6HUYHU

$PPRQLW
7XQQHO

$PPRQLW�7XQQHO�6HUYHU�
�SURYLGHV�DQ�,3�DGGUHVV��
DW�ZKLFK�WKH�ORJJHU�FDQ�EH�
UHDFKHG�RQ�WKH�,QWHUQHW�

$FFHVV�YLD�GLUHFW�LQWHUIDFH��L�H��86%�VORW�

$FFHVV�YLD�+7736�
FRQQHFWLRQ

)LJXUH ���� &RPPXQLFDWLRQ EHWZHHQ 0HWHR��� DQG 3& YLD $PPRQLW 7XQQHO 6HUYHU

,PSRUWDQW
3OHDVH QRWH WKDW 0HWHR��� FDQ RQO\ EH DFFHVVHG YLD WXQQHO VHUYHU� ZKHQ WKH GDWD ORJJHU LV RQOLQH�
7KH RQOLQH WLPH LV FRQኲJXUHG LQ WKH &RPPXQLFDWLRQ→ 6FKHGXOH PHQX�

,I 0HWHR��� LV FRQኲJXUHG IRU WKH $PPRQLW 7XQQHO 6HUYHU DQG \RXU GDWD ORJJHU LV FXUUHQWO\ QRW RQOLQH� WKH
IROORZLQJ SDJH �VHH ኲJ )LJXUHb���� ZLOO EH GLVSOD\HG�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



)LJXUH ���� &RPPXQLFDWLRQ YLD $PPRQLW 7XQQHO �FORVHG WXQQHO�

����� &RQQHFWLRQ /RJ

,I \RX KDYH DQ $PPRQLW25 DFFRXQW �RQ $PPRQLW VHUYHU�� \RX FDQ PRQLWRU WKH RQOLQH WLPHV RI \RXU 0HWHR�
��� ,Q RUGHU WR YLHZ WKH FRQQHFWLRQV DV VKRZQ LQ )LJXUHb���� HQWHU WKH 3URMHFW NH\� ZKLFK LV GLVSOD\HG
$PPRQLW25�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

)LJXUH ���� &RQQHFWLRQ /RJ LQ $PPRQLW25

1RWH
,Q RUGHU WR PRQLWRU PHDVXUHPHQW GDWD LQ $PPRQLW25� $PPRQLW25 KDV WR EH FRQኲJXUHG LQ WKH
&RPPXQLFDWLRQ→ )73�6&3 PHQX� (QWHULQJ WKH $PPRQLW25 3URMHFW NH\ LQ &RPPXQLFDWLRQ→
2QOLQH PHQX LPSOLHV RQO\ WKH PRQLWRULQJ RI WKH FRQQHFWLRQ� QR PHDVXUHPHQW GDWD LV VHQW WR
$PPRQLW25�

��� &RQሰJXULQJ 6&3 DQG )73 3DUDPHWHUV

%\ XVLQJ )73�6&3 \RX FDQ XSORDG &69 ኲOHV WR D VHUYHU RI \RXU FKRLFH � UHTXLUHPHQW� 0HWHR��� KDV WR EH
FRQQHFWHG WR WKH ,QWHUQHW� H�J�� YLD PRGHP�

7KH XSORDG FRPSULVHV DOO FROOHFWHG &69 ኲOHV ZKLFK KDYH EHHQ JHQHUDWHG VLQFH WKH ODVW SHUIRUPDQFH RI WKLV
DFWLRQ� ,I LW LV WKH ኲUVW XSORDG� 0HWHR��� XSORDGV DOO &69 ኲOHV � QR PDWWHU KRZ PDQ\ &69 ኲOHV KDYH DOUHDG\
EHHQ JHQHUDWHG� 7KH VHTXHQFH RI DFWLRQV FDQ EH FRQኲJXUHG LQ PHQX &RPPXQLFDWLRQ→ 6FKHGXOH� )RU
IXUWKHU GHWDLOV SOHDVH UHIHU WR 6HFWLRQb����

0HWHR��� R኱HUV WKUHH PHWKRGV WR XSORDG GDWD WKDW FDQ EH FRQኲJXUHG LQ PHQX &RPPXQLFDWLRQ→ )73�6&3
�VHH DOVR 6HFWLRQb�����

$PPRQLW25 7KH PHDVXUHPHQW GDWD ZLOO VHFXUHO\ EH XSORDGHG WR WKH $PPRQLW25 VHUYHU� <RX FDQ FRQYH�
QLHQWO\ PRQLWRU \RXU PHDVXUHPHQW V\VWHP� XVLQJ SORWV DQG ኲOWHUV�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



,PSRUWDQW
,I \RX XVH DQ $PPRQLW25 LQVWDOODWLRQ RQ \RXU VHUYHU� VHOHFW 6&3 DQG HQWHU \RXU VHUYHU
GHWDLOV�

,I \RX VHOHFW $PPRQLW25� DQ $PPRQLW25 SURMHFW NH\ KDV WR EH HQWHUHG� 7KLV NH\ FDQ EH IRXQG LQ WKH
FRUUHVSRQGLQJ $PPRQLW25 SURMHFW DQG LV XVHG WR XSORDG WKH GDWD WR WKH VHOHFWHG SURMHFW�
2Q WKH 6WDWLVWLFV 'DWD 'RZQORDG SDJH LQ WKH 'DWD→ 6WDWLVWLFV PHQX DOO &69 ኲOHV� ZKLFK KDYH EHHQ
XSORDGHG WR $PPRQLW25� DUH PDUNHG ZLWK D WLFNHG FKHFNER[ LQ WKH 6&3 FROXPQ� 6HH DOVR 6HFWLRQb����

1RWH
7R XVH WKH RQOLQH SODWIRUP� DQ $PPRQLW25 DFFRXQW LV QHHGHG� 3OHDVH VHQG DQ HPDLO WR
VXSSRUW#DPPRQLW�FRP WR UHJLVWHU�
,Q RUGHU WR ZRUN SURSHUO\ ZLWK $PPRQLW25� SOHDVH UHIHU WR WKH $PPRQLW25 PDQXDO ZKLFK
FDQ EH GRZQORDGHG IURP WKH $PPRQLW ZHEVLWH �KWWS���ZZZ�DPPRQLW�FRP�SURGXFWV�
VRIWZDUH��� 6HH DOVR )LJXUHb����
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VHOHFW�$PPRQLW25

HQWHU�SURMHFW�NH\��GLVSOD\HG�RQ�$PPRQLW25�

)LJXUH ���� &RQኲJXULQJ WKH 6&3 )LOH 8SORDG WR $PPRQLW25

6&3 7KH ኲOH XSORDG YLD 6&3 WR \RXU VHUYHU �\RXU $PPRQLW25 LQVWDOODWLRQ� LV HQFU\SWHG ZLWK 56$ ���� ELW�
(QWHU VHUYHU DGGUHVV� XVHUQDPH� SDVVZRUG DQG GLUHFWRU\ WR HQDEOH WKH ኲOH XSORDG�

,PSRUWDQW
,I \RX KDYH DQ $PPRQLW25 LQVWDOODWLRQ RQ \RXU VHUYHU� VHOHFW WKH 6&3PHWKRG DQG HQWHU WKH
$PPRQLW25 3URMHFW NH\� GLVSOD\HG LQ WKH SURMHFW RQ $PPRQLW25� LQ WKH 'LUHFWRU\�

2Q WKH 6WDWLVWLFV 'DWD 'RZQORDG SDJH LQ WKH 'DWD→ 6WDWLVWLFV PHQX DOO &69 ኲOHV� ZKLFK KDYH EHHQ
XSORDGHG YLD 6&3� DUH PDUNHG ZLWK D WLFNHG FKHFNER[ LQ WKH 6&3 FROXPQ� 6HH DOVR 6HFWLRQb����

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

)73 6HOHFW WKLV RSWLRQ WR XSORDG ኲOHV WR \RXU )73 VHUYHU� (QWHU VHUYHU DGGUHVV� XVHUQDPH� SDVVZRUG DQG
GLUHFWRU\ WR HQDEOH WKH ኲOH XSORDG�
2Q WKH 6WDWLVWLFV 'DWD 'RZQORDG SDJH LQ WKH 'DWD→ 6WDWLVWLFV PHQX DOO &69 ኲOHV� ZKLFK KDYH EHHQ
XSORDGHG YLD )73� DUH PDUNHG ZLWK D WLFNHG FKHFNER[ LQ WKH )73 FROXPQ� 6HH DOVR 6HFWLRQb����

1RWH
7KH ኲOH XSORDG YLD )73 LV QRW HQFU\SWHG�
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VHOHFW�XSORDG�PHWKRG

HQWHU�GLUHFWRU\�RQ�VHUYHU��¿�OH�SDWK�

HQWHU�VHUYHU�GHWDLOV

)LJXUH ����� &RQኲJXULQJ WKH )73�6&3 3DUDPHWHUV

,PSRUWDQW
3OHDVH 6DYH \RXU FRQኲJXUDWLRQ� 7KH HQWHUHG YDOXHV DUH UHVHW DIWHU PRYLQJ WR DQRWKHU SDJH�

7LS
,I \RX DUH XVLQJ :LQGRZV஠� \RX PLJKW WU\ WKH )LOH=LOOD �KWWS���ILOH]LOOD�SURMHFW�RUJ� )73
VHUYHU� $IWHU GRZQORDGLQJ DQG LQVWDOOLQJ WKH VRIWZDUH� \RX KDYH WR DGG D QHZ XVHU� (QWHU WKH
DSSURSULDWH ኲHOGV DQG VHOHFW WKH IROGHU \RX ZDQW WR VKDUH� ,W LV DOVR LPSRUWDQW WR FRQኲJXUH :LQ�
GRZV஠ )LUHZDOO E\ DGGLQJ DQ H[FHSWLRQ IRU WKH FRUUHVSRQGLQJ SRUW ��� IRU )73� DQG WKH )LOH=LOOD
VHUYHU LQWHUIDFH�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��
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��� &RQሰJXULQJ /$1 3DUDPHWHUV

,I \RX ZDQW WR FRQQHFW WKH GDWD ORJJHU WR D /$1� XVH DQ 86% (WKHUQHW DGDSWHU� %\ FRQQHFWLQJ WKH 86% (WKHU�
QHW DGDSWHU WR RQH RI WKH 86%�$ SRUWV RI 0HWHR���� WKH QHWZRUN FRQQHFWLRQ ZLOO EH DXWRPDWLFDOO\ UHFRJQL]HG�
,Q RUGHU WR DFFHVV WKH ZHE LQWHUIDFH� HQWHU WKH DVVLJQHG ,3 DGGUHVV KWWSV���[[[�[[[�[[�[[ LQ \RXU ZHE
EURZVHU� 7KH ,3 DGGUHVV FDQ EH IRXQG RQ WKH GDWD ORJJHU GLVSOD\ E\ VHOHFWLQJ WKH FRUUHVSRQGLQJ GHYLFH
DW WKH PHQX &RPPXQLFDWLRQ→ 'HYLFHV→ /$1→ (WKHUQHW� 3OHDVH UHIHU WR 6HFWLRQb��� DQG &KDSWHUb� IRU
PRUH LQIRUPDWLRQ DERXW WKH ORJLQ�

$ WDEOH LQ PHQX &RPPXQLFDWLRQ→ /$1 GLVSOD\V ZKLFK GHYLFHV DUH FRQQHFWHG� H�J�� 86% DQG � RU (WKHUQHW
ZLWK LWV VWDWH� ,3 DGGUHVV DQG SURGXFW �LI DYDLODEOH��
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GHDFWLYDWH�'+&3�WR�FRQ¿�JXUH�D�VWDWLF�,3�DGGUHVV

VHOHFW�D�VZLWFK�IRU�%*$1�PRGHP

WLFN�KHUH�WR�HVWDEOLVK�RQOLQH�FRQQHFWLRQ��ZKHQ�&(&6�LV�RQ�

DYDLODEOH�/$1�FRQQHFWLRQV

)LJXUH ����� &RQኲJXULQJ /$1 SDUDPHWHUV

7KH FKHFNER[ /$1 RQOLQH� ZKHQ &(&6 LV RQ LV DFWLYH E\ GHIDXOW� 6R 0HWHR��� LV RQOLQH DV VRRQ DV WKH GDWD
ORJJHU LV FRQQHFWHG WR /$1 YLD (WKHUQHW�

8VH '+&3 IRU ZLUHG QHWZRUN LV DFWLYH E\ GHIDXOW� 7KXV 0HWHR��� DXWRPDWLFDOO\ REWDLQV DQ ,3 DGGUHVV IURP
WKH VHUYHU� ,I 8VH '+&3 IRU ZLUHG QHWZRUN LV DFWLYH� WKH ኲHOGV EHORZ DUH GLVDEOHG�

3OHDVH UHIHU WR &KDSWHUb� IRU PRUH GHWDLOHG LQIRUPDWLRQ DERXW ORFDO FRPPXQLFDWLRQ YLD (WKHUQHW DQG 86%�

����� &RQሰJXULQJ D 6WDWLF ,3 DGGUHVV

,Q RUGHU WR FRQኲJXUH D VWDWLF ,3 DGGUHVV� GHVHOHFW 8VH '+&3 IRU ZLUHG QHWZRUN DQG HQWHU ,3 DGGUHVV� '16
VHUYHU� *DWHZD\ DQG 6XEQHW PDVN�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+
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GHDFWLYDWH�'+&3�WR�FRQ¿�JXUH�D�VWDWLF�,3�DGGUHVV

HQWHU�VWDWLF�,3�DGGUHVV�DQG�IXUWKHU�VHUYHU�VHWWLQJV

)LJXUH ����� &RQኲJXULQJ D 6WDWLF ,3 $GGUHVV

����� &RQሰJXULQJ D %*$1 6DWHOOLWH 0RGHP

,I \RX XVH D %*$1 VDWHOOLWH PRGHP IRU FRPPXQLFDWLRQ� ZKLFK LV FRQQHFWHG YLD (WKHUQHW WR 0HWHR���� \RX
KDYH WR VHOHFW D /$1 VZLWFK IURP WKH GURSGRZQ OLVW� +HQFH SULRU WR D VFKHGXOHG DFWLRQ� WKH PRGHP FDQ EH
VXSSOLHG YLD D 0HWHR��� VZLWFK �VHH 6HFWLRQb�����

,Q RUGHU WR FRQኲJXUH WKH %*$1 VDWHOOLWH PRGHP� SOHDVH UHIHU WR WKH VRIWZDUH SURYLGHG E\ LWV PDQXIDFWXUHU�

��� &RQሰJXULQJ :�/$1

,Q RUGHU WR EH PRUH ኳH[LEOH� H�J�� WR FRQQHFW \RXU FRPSXWHU ZLWK WKH GDWD ORJJHU RQ VLWH ZLWKRXW FOLPELQJ
XS WKH PHW PDVW� 0HWHR��� VXSSRUWV :�/$1� 7R XVH WKLV IXQFWLRQ� \RX QHHG D :�/$1 86% VWLFN ZKLFK ZLOO
EH SOXJJHG LQWR RQH RI WKH 86%�$ SRUWV RI 0HWHR����

%HIRUH \RX VWDUW XVLQJ WKH :�/$1 IXQFWLRQ� 0HWHR��� KDV WR EH FRQኲJXUHG� $W ኲUVW FRQQHFW WKH GDWD ORJJHU
YLD (WKHUQHW RU 86% ZLWK \RXU FRPSXWHU DQG DFFHVV WKH ZHE LQWHUIDFH �VHH &KDSWHUb��� ,Q PHQX &RPPXQL�
FDWLRQ→ :/$1 WKH FKHFNER[ $FWLYDWH :�/$1 KDV WR EH WLFNHG� $FFRUGLQJ WR \RXU ORFDO QHWZRUN 0HWHR���
DVVLJQV DQ ,3 DGGUHVV DQG GLVSOD\V 1HWPDVN� 1HWZRUN DV ZHOO DV )LUVW DGGUHVV DQG /DVW DGGUHVV RI \RXU
QHWZRUN� 7KH HQWHUHG 3DVVSKUDVH VKRXOG KDYH DW OHDVW HLJKW FKDUDFWHUV� &OLFN RQ 6DYH WR ኲQLVK \RXU FRQ�
ኲJXUDWLRQ�

,PSRUWDQW
3OHDVH QRWH GRZQ RU FRS\ WKH DVVLJQHG ,3 DGGUHVV� DV \RX QHHG WKLV ,3 DGGUHVV WR DFFHVV WKH
0HWHR��� ZHE LQWHUIDFH YLD :�/$1�

1RWH
'XH WR VHFXULW\ UHDVRQV WKH SDVVSKUDVH IRU :�/$1 DFFHVV PXVW KDYH DW OHDVW HLJKW FKDUDFWHUV�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��
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SDVVSKUDVH�IRU�0HWHR�����:�/$1

DFWLYDWH�:�/$1

,3�DGGUHVV�IRU�:�/$1�DFFHVV

DW�OHDVW���FKDUDFWHUV

)LJXUH ����� &RQኲJXULQJ :�/$1 3DUDPHWHUV

$IWHU KDYLQJ ኲQLVKHG WKH FRQኲJXUDWLRQ LQ WKH 0HWHR��� ZHE LQWHUIDFH� DFWLYDWH WKH :�/$1 IXQFWLRQ RI \RXU
FRPSXWHU DQG VHDUFK 0HWHR��� DPRQJ WKH DYDLODEOH :�/$1V� <RX UHFRJQL]H WKH GDWD ORJJHU E\ LWV VHULDO
QXPEHU� (VWDEOLVK WKH :�/$1 FRQQHFWLRQ DQG HQWHU WKH 3DVVSKUDVH \RX KDYH FUHDWHG EHIRUH� %\ HQWHULQJ
WKH ,3 DGGUHVV� ZKLFK ZDV GLVSOD\HG EHIRUH �VHH )LJXUHb������ \RX FDQ DFFHVV WKH 0HWHR��� ZHE LQWHUIDFH
YLD :�/$1�

1RWH
,I \RX DUH DOUHDG\ FRQQHFWHG WR D :�/$1� D VHFRQG :�/$1 FRQQHFWLRQ FRXOG FDXVH SUREOHPV�

��� &RQሰJXULQJ WKH 0RGHP

9LD PRGHP 0HWHR��� FDQ EH FRQQHFWHG WR WKH ,QWHUQHW WR SHUIRUP WKH VFKHGXOHG DFWLRQV� <RX FDQ FRQQHFW
*60�*356 PRGHPV� %*$1 VDWHOOLWH PRGHPV RU ,ULGLXP VDWHOOLWH PRGHPV� *60�*356 PRGHPV DQG ,ULGLXP
VDWHOOLWH PRGHPV DUH FRQኲJXUHG YLD WKH 0HWHR��� ZHE LQWHUIDFH LQ WKH &RPPXQLFDWLRQ→ 0RGHP PHQX�

1RWH
,Q RUGHU WR FRQኲJXUH WKH %*$1 VDWHOOLWH PRGHP� XVH WKH VRIWZDUH SURYLGHG E\ WKH PDQXIDFWXUHU�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

,PSRUWDQW
:H UHFRPPHQG ኲUVW FRQኲJXULQJ WKH PRGHP LQ WKH ZHE LQWHUIDFH EHIRUH FRQQHFWLQJ WKH PRGHP
WR WKH GDWD ORJJHU�

7LS
3OHDVH KDYH WKH 38. FRGH DYDLODEOH WR FUHDWH D QHZ 6,0 FDUG 3,1 FRGH YLD WKH 0HWHR��� ZHE
LQWHUIDFH� LI \RXU 6,0 FDUG KDV EHHQ ORFNHG DIWHU HQWHULQJ D ZURQJ 6,0 FDUG 3,1 FRGH� 6HH DOVR
6HFWLRQb������

2Q WKH XSSHU SDUW RI WKH FRQኲJXUDWLRQ SDJH \RX FDQ VHH WKH SURSHUWLHV RI WKH FRQQHFWHG PRGHP� H�J��
VLJQDO VWUHQJWK� RSHUDWRU� ,3 DGGUHVV DQG VXSSRUWHG EDQGV� ,I WKHUH LV QR PRGHP FRQQHFWHG� WKH ኲHOGV DUH
HPSW\�
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VHW�$31�DQG�SURYLGHU�GHWDLOV��
ZLWK��WKH�KHOS�RI�D�ZL]DUG

XVH�WKHVH�¿�HOGV�
WR�FUHDWH�D�QHZ�3,1

HVWDEOLVK�RQOLQH�FRQQHFWLRQ��
ZKHQ�&(&6�LV�UXQQLQJ

VHOHFW�PRGHP�VZLWFK

)LJXUH ����� 0RGHP &RQኲJXUDWLRQ

1RZ ኲOO LQ WKH UHTXLUHG LQIRUPDWLRQ DQG � RU XVH WKH 3URYLGHU +HOSHU �VHH 6HFWLRQb�������

1XPEHU� 'HSHQGLQJ RQ \RXU SURYLGHU WKH SKRQH QXPEHU RI WKH *356 � 8076 RU VDWHOOLWH VHUYLFH KDV WR
EH HQWHUHG� H�J�� 
���� ,I \RX DUH XVLQJ D GLUHFW SRLQW�WR�SRLQW FRQQHFWLRQ �7&3�,3 FRQQHFWLRQ ZLWKRXW
*356 RU 8076�� HQWHU WKH SKRQH QXPEHU LQ WKH FRUUHVSRQGLQJ ኲHOG�

$31 �$FFHVV 3RLQW 1DPH�� (QWHU WKH $31 RI WKH *356�8076 QHWZRUN ZKLFK FDQ EH UHTXHVWHG IURP WKH
SURYLGHU RU FDQ EH IRXQG LQ WKH ,QWHUQHW� &'0$ GRHV QRW UHTXLUH DQ $31�
,I \RX GR QRW NQRZ WKH $31 RI \RXU RSHUDWRU� XVH RXU 3URYLGHU KHOSHU WR VHW $31 DQG SURYLGHU GHWDLOV
DXWRPDWLFDOO\ RU DVN \RXU SURYLGHU IRU WKH GHWDLOV� 6HH 6HFWLRQb������

8VHUQDPH� (QWHU WKH XVHUQDPH IRU WKH $31� LI DSSOLFDEOH�
8VHUQDPH ZLOO DXWRPDWLFDOO\ EH VHW E\ VHOHFWLQJ WKH $31 YLD 3URYLGHU KHOSHU�

3DVVZRUG� (QWHU WKH SDVVZRUG IRU WKH FKRVHQ $31�
3DVVZRUG ZLOO DXWRPDWLFDOO\ EH VHW E\ VHOHFWLQJ WKH $31 YLD 3URYLGHU KHOSHU�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



0RGHP RQOLQH� WKHQ &(&6 LV RQ 7KH FKHFNER[ LV DFWLYDWHG E\ GHIDXOW� 7KXV WKH PRGHP HVWDEOLVKHV DQ
RQOLQH FRQQHFWLRQ DV VRRQ DV WKH &(&6 LV VZLWFKHG RQ �DXWRPDWLFDOO\ RU PDQXDOO\��

,I WKH FKHFNER[ LV GHDFWLYDWHG� WKH PRGHP LV RQO\ VZLWFKHG RQ DFFRUGLQJ WR WKH GHኲQHG DFWLRQV LQ WKH
VFKHGXOH �VHH 6HFWLRQb�����

1RWH
3OHDVH QRWH WKDW WKH GHIDXOW VHWWLQJ ZLWK DFWLYDWHG FKHFNER[ LQFUHDVHV SRZHU FRQVXPSWLRQ
� GHSHQGLQJ RQ PRGHP W\SH DQG ORFDWLRQ RI QH[W WUDQVPLWWLQJ PDVW�

0RGHP VZLWFK� $ VZLWFK LV XVHG WR FRQWURO WKH SRZHU VXSSO\ RI WKH PRGHP� 3OHDVH DVVLJQ D VZLWFK IRU
WKH SRZHU VXSSO\ IURP WKH 0RGHP VZLWFK FRPER ER[�

1RWH
3OHDVH QRWH WKDW WKH VZLWFK FRQኲJXUHG IRU WKH PRGHP VXSSO\ LV QRW DYDLODEOH IRU VHQVRU
FRQኲJXUDWLRQ�

,PSRUWDQW
,I \RX XVH D %*$1 VDWHOOLWH PRGHP� \RX KDYH WR DVVLJQ D VZLWFK IRU WKH /$1 FRQQHFWLRQ LQ
WKH &RPPXQLFDWLRQ→ /$1PHQX �VHH DOVR 6HFWLRQb�������

3,1� 3,1 FRGH RI WKH XVHG 6,0 FDUG LV UHTXLUHG�

$IWHU FRQQHFWLQJ D PRGHP� LW ZLOO EH VKRZQ LQ WKH 0HWHR��� GLVSOD\ LQ PHQX &RPPXQLFDWLRQ→ 'HYLFHV
→ 0RGHP� 8VH WKH ULJKW NH\ERDUG EXWWRQ WR QDYLJDWH WR WKH PRGHP SURSHUWLHV� $GGLWLRQDOO\� \RX FDQ VHH
WKH SURSHUWLHV VXFK DV VWDWH� VLJQDO VWUHQJWK DQG EDQGV LQ WKH WDEOH �VHH )LJXUHb����� GLVSOD\HG LQ WKH ZHE
LQWHUIDFH LQ PHQX &RPPXQLFDWLRQ→ 0RGHP�

%\ FOLFNLQJ RQ 6DYH \RX ኲQLVK WKH PRGHP FRQኲJXUDWLRQ� ,Q RUGHU WR WHVW WKH PRGHP FRQQHFWLRQ� DFWLYDWH
WKH 0RGHP SHUPDQHQW RQOLQH PRGH� $IWHU VXFFHVVIXO FRQQHFWLRQ RI WKH PRGHP� WKH VWDWH LQ WKH RYHUYLHZ
FKDQJHV WR $FWLYH DQG IXUWKHU FRQQHFWLRQ GHWDLOV ZLOO EH GLVSOD\HG�

7KHPRGHP FRQQHFWLRQ FDQ EH FORVHG E\ GHDFWLYDWLQJ WKH0RGHP RQOLQH� ZKHQ &(&6 LV RQPRGH� ,I QR DFWLRQ
LV UXQQLQJ� WKH PRGHP FRQQHFWLRQ LV FORVHG LPPHGLDWHO\� 2U \RX GLVFRQQHFW WKH PRGHP IURP 0HWHR����

����� 8VLQJ WKH 3URYLGHU +HOSHU

,Q RUGHU WR VXSSRUW XVHUV FRQኲJXULQJ PRGHP VHWWLQJV� 0HWHR��� R኱HUV D SURYLGHU ZL]DUG� ZKLFK FDQ EH
VWDUWHG E\ FOLFNLQJ RQ 8VH SURYLGHU KHOSHU� $IWHU FKRRVLQJ FRQWLQHQW DQG FRXQWU\ WKH ZL]DUG VKRZV DYDLODEOH
SURYLGHUV DQG $31V� 6HOHFW DQ $31 DQG FOLFN RQ )LQLVK WR VDYH \RXU VHWWLQJV� $31� XVHUQDPH DQG SDVVZRUG
DUH GLVSOD\HG LQ WKH PRGHP FRQኲJXUDWLRQ� 7KH UHPDLQLQJ ኲHOGV OLNH 3,1 FRGH DQG QXPEHU VWLOO KDYH WR EH
ኲOOHG WR ኲQLVK WKH PRGHP FRQኲJXUDWLRQ�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+
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DYDLODEOH�$31V���&'0$V

)LJXUH ����� 0HWHR��� 3URYLGHU +HOSHU

������� &RQሰJXULQJ DQ ,ULGLXP 6DWHOOLWH 0RGHP YLD 3URYLGHU +HOSHU

,I \RX XVH DQ ,ULGLXP VDWHOOLWH PRGHP� SOHDVH VHOHFW LQ WKH 3URYLGHU +HOSHU IRU FRQWLQHQW $OO� +HQFH DOO WKH
RWKHU YDOXHV DUH SUHFRQኲJXUHG� L�H�� QXPEHU� XVHUQDPH DQG SDVVZRUG�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��
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VHOHFW�$OO�IRU�
,ULGLXP�FRPPXQLFDWLRQ

)LJXUH ����� &RQኲJXULQJ D ,ULGLXP 6DWHOOLWH 0RGHP

����� 7ZR :D\V WR (VWDEOLVK DQ 2QOLQH &RQQHFWLRQ YLD 0RGHP

$FFRUGLQJ WR WKH DFWLRQV VFKHGXOHG LQ WKH &RPPXQLFDWLRQ→ 6FKHGXOH PHQX� 0HWHR��� KDV WR HVWDEOLVK DQ
RQOLQH FRQQHFWLRQ� 7R GR VR� WKH &(&6 RI 0HWHR��� KDV WR EH VZLWFKHG RQ �VHH DOVR 6HFWLRQb����� 0HWHR���
R኱HUV WZR SRVVLELOLWLHV WR VHW XS RU FRQWURO WKH RQOLQH FRQQHFWLRQ YLD PRGHP XVLQJ WKH FKHFNER[ 0RGHP
RQOLQH� ZKHQ &(&6 LV RQ�

0RGHP LV RQOLQH WR SHUIRUP D VFKHGXOHG DFWLRQ $Q RQOLQH FRQQHFWLRQ LV HVWDEOLVKHG� ZKHQ LW LV QHHGHG
IRU DQ DFWLRQ� L�H� VHQGLQJ HPDLOV� XSORDGLQJ ኲOHV RU UHPRWH DFFHVV RI WKH ZHE LQWHUIDFH DFFRUGLQJ WR
WKH VFKHGXOH �VHH DOVR 6HFWLRQb�����

0RGHP LV RQOLQH� ZKHQ &(&6 LV UXQQLQJ �LQGHSHQGHQW RI VFKHGXOHG DFWLRQV� $Q RQOLQH FRQQHFWLRQ
YLD PRGHP LV HVWDEOLVKHG DV VRRQ DV WKH &(&6 �VHH DOVR 6HFWLRQb���� RI 0HWHR��� LV DFWLYDWHG� HLWKHU
PDQXDOO\ RU DFFRUGLQJ WR WKH VFKHGXOH LQ PHQX &RPPXQLFDWLRQ→ 6FKHGXOH� 7KH FRQQHFWLRQ ZLOO EH
FORVHG ZKHQ WKH &(&6 LV VZLWFKHG R኱�
%\ GHIDXOW WKH0RGHP RQOLQH� ZKHQ &(&6 LV RQ FKHFNER[ LV DFWLYDWHG DQG WKH PRGHP RQO\ JRHV RQOLQH�
ZKHQ &(&6 LV UXQQLQJ�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

,PSRUWDQW
3OHDVH QRWH WKDW WKH GHIDXOW VHWWLQJ ZLWK DFWLYDWHG FKHFNER[ LQFUHDVHV SRZHU FRQVXPSWLRQ
� GHSHQGLQJ RQ PRGHP W\SH DQG ORFDWLRQ RI QH[W WUDQVPLWWLQJ PDVW�

,I WKH &(&6 SRZHU PRGH �VHH 6HFWLRQb���� LV DFWLYDWHG� WKH PRGHP LV SHUPDQHQWO\ RQOLQH�
7KH PRGH LV LQGHSHQGHQW IURP WKH /$1 RQOLQH PRGH�

����� 5HVHW 3,1 &RGH RI /RFNHG 6,0 &DUG

,I \RX KDYH HQWHUHG D ZURQJ 3,1 FRGH DQG \RXU 6,0 FDUG KDV EHHQ ORFNHG� \RX FDQ XVH D 38. FRGH WR
FUHDWH D QHZ 3,1 FRGH� $W WKH HQG RI WKH PRGHP FRQኲJXUDWLRQ \RX FDQ ኲQG WKH DSSURSULDWH ኲHOGV �VHH
)LJXUHb������ &OLFN RQ 6DYH WR VDYH WKH QHZ 3,1 FRGH� ZKLFK ZLOO DXWRPDWLFDOO\ LQVHUWHG LQ WKH 3,1 FRGH ኲHOG
IRU WKH PRGHP FRQኲJXUDWLRQ�

����� &RQQHFWLQJ D 0RGHP WR 0HWHR���

:H UHFRPPHQG WHVWLQJ WKH PRGHP FRQQHFWLRQ EHIRUH ኲQDO LQVWDOODWLRQ LQ WKH ኲHOG�

,PSRUWDQW
,Q RUGHU WR DYRLG 3,1 FRQኳLFWV ZH UHFRPPHQG ኲUVW FRQኲJXULQJ WKH PRGHP LQ WKH ZHE LQWHUIDFH LQ
PHQX &RPPXQLFDWLRQ→ 0RGHP EHIRUH FRQQHFWLQJ WKH PRGHP WR WKH GDWD ORJJHU�

%HIRUH FRQQHFWLQJ WKH PRGHP WR 0HWHR��� LQVHUW WKH 6,0 FDUG LQWR WKH PRGHP� $IWHUZDUGV WKH PRGHP FDQ
EH SURYLGHG ZLWK SRZHU DQG FRQQHFWHG WR WKH GDWD ORJJHU� ,I WKH PRGHP KDV EHHQ VXFFHVVIXOO\ UHFRJQL]HG�
0HWHR��� VKRZV WKH FRQQHFWLRQ LQ LWV GLVSOD\ &RPPXQLFDWLRQ→ 'HYLFHV→ 0RGHP�

����� ,QIRUPDWLRQ RQ 0RGHP 6LHUUD :LUHOHVV $LUOLQH )DVWEDFN ([WHQG
('*( );7���

,I \RX DUH XVLQJ WKH PRGHP 6LHUUD :LUHOHVV $LU/LQH )DVWEDFN ([WHQG ('*( );7���� VOLGH WKH 6,0 FDUG LQWR
WKH PRGHP DV VKRZQ LQ )LJXUHb�����

,PSRUWDQW
,W LV YHU\ LPSRUWDQW WKDW \RX ORFN WKH 6,0 FDUG VORW DIWHU LQVHUWLQJ WKH 6,0 FDUG LQWR WKH PRGHP�
,I WKH 6,0 FDUG LV QRW SURSHUO\ SODFHG� FRQQHFWLRQ SUREOHPV PD\ RFFXU�

,Q RUGHU WR FXVWRPL]H WKH IUHTXHQF\ EDQGV RI WKH PRGHP� FRQQHFW WKH PRGHP GLUHFWO\ WR \RXU FRPSXWHU YLD
86%� ,I \RX DUH XVLQJ D :LQGRZV஠3& DQG WKH PRGHP LV QRW GLVSOD\HG LQ WKH 'HYLFH 0DQDJHU XQGHU 0RGHP�
\RX UHTXLUH D GULYHU ኲOH� ZKLFK FDQ EH GRZQORDGHG IURP WKH 6LHUUD :LUHOHVV �KWWS���ZZZ�VLHUUDZLUHOHVV�
FRP�� ZHEVLWH� 2Q /LQX[஠� LQ JHQHUDO QR GULYHU ኲOH QHHGV WR EH LQVWDOOHG�

$IWHU FRQQHFWLQJ WKH PRGHP WR \RXU 3&� JR WR WKH 'HYLFH 0DQDJHU �VHH )LJXUHb�����DQG RSHQ WKH SURSHUWLHV
RI WKH PRGHP E\ GRXEOH�FOLFNLQJ RQ WKH PRGHP�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��
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FRQQHFWHG�PRGHP

)LJXUH ����� 'HYLFH 0DQDJHU

*R WR WKH 0RGHP WDE �VHH )LJXUHb����� WR JHW WKH QDPH RI WKH 3RUW� WR ZKLFK WKH PRGHP LV FRQQHFWHG�
&KDQJH WKH 0D[LPXP 3RUW 6SHHG WR ����� EDXGUDWH� 6DYH \RXU FKDQJHV�

&20�SRUW

FKDQJH�EDXGUDWH

)LJXUH ����� 0RGHP 3URSHUWLHV

7R VZLWFK IURP RQH VXSSRUWHG EDQG WR DQRWKHU� \RX FDQ FRQኲJXUH \RXU PRGHP ZLWK WKH KHOS RI $7 FRP�
PDQGV�

$7�:0%6 � �WR VZLWFK WR �������� 0+]�
$7�:0%6 � �WR VZLWFK WR �������� 0+]�
$7�:0%6 � �WR VZLWFK WR ����������������� 0+]�

,Q RUGHU WR FXVWRPL]H WKH IUHTXHQF\ EDQGV� D VWDQGDUG WHUPLQDO SURJUDP OLNH 3X77< �KWWS���ZZZ�SXWW\�
RUJ�� FDQ EH XVHG� 2SHQ WKH SURJUDP DQG HQWHU WKH SRUW QDPH DV 6HULDO OLQH DQG ����� IRU WKH 6SHHG
DV VKRZQ LQ )LJXUHb����� 2SHQ WKH FRPPDQG ZLQGRZ �VHH )LJXUHb����� RI WKH SURJUDP� ,Q RUGHU WR WHVW
WKH FRQQHFWLRQ HQWHU DW DQG SUHVV (QWHU� ,I 2. LV VKRZQ� WKH FRQQHFWLRQ LV ኲQH DQG \RXU FDQ FKDQJH WKH
IUHTXHQF\ EDQGV ZLWK WKH DERYH PHQWLRQHG $7 FRPPDQGV�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

HQWHU�&20�SRUW�DQG�VSHHG

)LJXUH ����� 3X77< &RQኲJXUDWLRQ

)LJXUH ����� 3X77< &RPPDQG :LQGRZ

,PSRUWDQW
3OHDVH UHVWDUW WKH PRGHP DIWHU PRGLኲFDWLRQ�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



)LJXUH ����� ,QVHUWLQJ 6,0 &DUG LQWR PRGHP )DVWEDFN ([WHQG ('*( );7���

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

&KDSWHU �

6&$'$

��� &RQሰJXULQJ 0HWHR��� IRU 6&$'$

0HWHR��� FDQ EH XVHG WR PRQLWRU SHUIRUPDQFH DQG SURGXFWLRQ RI ZLQG IDUPV E\ SURYLGLQJ UHOLDEOH PHWHR�
URORJLFDO GDWD� 7R LQWHJUDWH WKH GDWD ORJJHU LQ D 6&$'$ V\VWHP� 0HWHR��� VXSSRUWV WKH VWDQGDUGV 0RGEXV
7&3�,3 DQG 0RGEXV 578 SURWRFROV�
,Q RUGHU WR LQWHJUDWH 0HWHR��� LQ \RXU 6&$'$ V\VWHP� 0HWHR��� KDV WR EH FRQQHFWHG YLD 56��� 6 �VODYH�
RU (WKHUQHW DQG WKH &RQኲJXUDWLRQ� (YDOXDWLRQ DQG &RPPXQLFDWLRQ 6\VWHP �&(&6� KDV WR EH SHUPDQHQWO\
VZLWFKHG RQ� )RU 6&$'$ RSHUDWLRQ� 0HWHR��� R኱HUV WKH &(&6 SRZHU PRGH� ZKLFK FDQ EH FRQኲJXUHG YLD ZHE
LQWHUIDFH �6\VWHP→ $GPLQLVWUDWLRQ� VHH 6HFWLRQb���� RU RYHU WKH GLVSOD\ �6WDWXV→ &(&6� VHH 6HFWLRQb����
RI WKH GDWD ORJJHU� ,I &(&6 SRZHU PRGH LV DFWLYH� LW ZLOO EH GLVSOD\HG LQ WKH VWDWXV ER[ DW WKH ZHE LQWHUIDFH
ZLWK WKH LQኲQLW\ V\PERO �ಊ� DV ZHOO DV RQ WKH 0HWHR��� GLVSOD\ ZLWK WKH ZRUG $OZD\V� &(&6 SRZHU PRGH LV
VZLWFKHG R኱ E\ GHIDXOW�
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VZLWFK�RQ�&(&6�
VXEV\VWHP�SHUPDQHQWO\

)LJXUH ���� &RQኲJXULQJ &(&6 SRZHU PRGH IRU 6&$'$

,I SRZHU VXSSO\ LV GLVFRQQHFWHG DQG WKH GDWD ORJJHU VKXWV GRZQ ZKLOH &(&6 ZDV UXQQLQJ LQ WKH &(&6 SRZHU
PRGH� LW ZLOO DXWRPDWLFDOO\ VWDUW DV VRRQ DV SRZHU LV DYDLODEOH DJDLQ�

,PSRUWDQW
3OHDVH QRWH� :KHQ &(&6 LV FRQኲJXUHG WR EH SHUPDQHQWO\ VZLWFKHG RQ� \RX FDQQRW PDQXDOO\ VKXW
GRZQ WKH V\VWHP E\ SUHVVLQJ WKH PLGGOH EXWWRQ RQ WKH GDWD ORJJHU�

1RWH
7KH &(&6 LV D IXOO\ HPEHGGHG /LQX[஠ FRPSXWHU �VHH DOVR 6HFWLRQb����� 3OHDVH EH DZDUH WKDW
0HWHR��� KDV D KLJKHU SRZHU FRQVXPSWLRQ ZKHQ WKH &(&6 LV VZLWFKHG RQ�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��



6&$'$ SDUDPHWHUV FDQ EH FRQኲJXUHG LQ WKH &RPPXQLFDWLRQ→ 6&$'$ PHQX� 7R DFWLYDWH 6&$'$ IRU 0HWHR�
�� VHOHFW WKH FKHFNER[ $FWLYDWH 6&$'$ VHUYHU�

���� ���� ���	 
� ���
���
� ���� ����

���
 ������������������������������������������

����  �!���
"#����$��$%������&

$#���'���$()#%#$���'��

()#%#$��������
*�����$�)+

�)+$����
,�-

#���	��$������$.+$�������
---�---�--�--

*�����$����$��
�

/(012,$���'�$��������
34��$���

(��������$�����'��
��$���

(�'�

��������	
 �� (	����$�55

���
�	�������
 ����� (�'�

����������
 ���������������

��������	
 �

()#%#

������
.�5��������
#�������������
6�!����
%�����7
8��$)�����
(	������
(7����$ �!

�����������
(������
)�������
�'��������

����
 �'�
(���������
(�����

�������������
(�������
�0*���
9�����
��+�()+
�����
 #:
8 #:
*����

����$*�����$��!�����$���

����$*���90;-$������$���

��"�& ��!���� ����<�� +����!�=� ����>��� %������ �?�
>� @$-���0-��-$#������$*����������$
���
			������������

VHOHFW��6&$'$�SURWRFRO�
�0RGEXV�578���0RGEXV�7&3�

RSHQ�HGLWDEOH�0RGEXV�UHJLVWHU�PDS

VHOHFW�VWDWLVWLFDO�LQWHUYDO

)LJXUH ���� &RQኲJXULQJ 6&$'$ 3DUDPHWHUV

6HOHFW D VWDWLVWLFV LQWHUYDO WR FDOFXODWH WKH HYDOXDWLRQV�

,PSRUWDQW
7KH VWDWLVWLFV LQWHUYDO FRQኲJXUHG LQ WKH 'DWD→ 6WDWLVWLFVPHQX LV QRW XVHG IRU 6&$'$ DSSOLFDWLRQV�
7KH VWDWLVWLFV LQWHUYDO IRU 6&$'$ PRQLWRULQJ KDV WR EH HQWHUHG KHUH�

'HSHQGLQJ RQ WKH 6&$'$ V\VWHP ZKHUH 0HWHR��� LV WR EH LQWHJUDWHG� D SURWRFRO IRU GDWD UHWULHYDO PXVW EH
XVHG�

0RGEXV 578 RYHU 56��� 6 �VODYH� ,I \RX DUH XVLQJ WKH 0RGEXV 578 SURWRFRO� D 0RGEXV 8QLW ,' DQG D
56��� EDXGUDWH KDYH WR EH VHOHFWHG�
6RPH 6&$'$ FOLHQWV UHTXLUH D KDOI GXSOH[ ���ZLUH� 56��� LQWHUIDFH� 7R FRQYHUW WKH ��ZLUH 56���
VLJQDO LQWR D ��ZLUH �KDOI GXSOH[� VLJQDO� WKH 537����B����� LQGXVWULDO JUDGH PRGXOH FDQ EH XVHG �VHH
6HFWLRQb�������

1RWH
3OHDVH QRWH� LI \RX DUH XVLQJ PRUH WKDQ RQH 0HWHR��� GDWD ORJJHU LQ \RXU 6&$'$ V\VWHP�
HDFK GDWD ORJJHU UHTXLUHV D XQLTXH 0RGEXV 8QLW ,' DQG DOO GDWD ORJJHUV KDYH WR XVH WKH
VDPH 56��� EDXGUDWH�

0RGEXV 7&3 RYHU (WKHUQHW %\ VHOHFWLQJ 0RGEXV 7&3 D 7&3 SRUW KDV WR EH HQWHUHG� 7KH GHIDXOW YDOXH
LV ���� $V D VHFXULW\ PHDVXUH� LI DQ ,3 DGGUHVV LV HQWHUHG DW ኲHOG $OORZHG FOLHQW ,3 DGGUHVV� RQO\ WKH
FOLHQW ZLWK WKH VSHFLኲHG ,3 DGGUHVV FDQ UHTXHVW GDWD IURP 0HWHR���� 7KH GHIDXOW YDOXH LV ��������
ZKLFK DOORZV DQ\ FOLHQW DFFHVVLQJ WKH GDWD�

�� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO �� � ���

1RWH
0DNH VXUH \RXU 0RGEXV 7&3 FOLHQW LV DGGUHVVLQJ WKH 0RGEXV��� 6&$'$ VHUYHU ZLWK WKH
XQLW ,' FRQኲJXUHG� 7KH GHIDXOW YDOXH LV �� 7KH XQLW LGHQWLኲFDWRU LV XVHG LQ 0RGEXV 7&3
RQO\ IRU URXWLQJ SXUSRVH ZKHQ DGGUHVVLQJ D GHYLFH RQ D 02'%86� RU 02'%86 VHULDO OLQH
VXEQHWZRUN� EXW WKH 0RGEXV 7&3 VHUYHU LV VWLOO VHQVLWLYH WR WKLV� )RU IXUWKHU GHWDLOV VHH
02'%86 0HVVDJLQJ RQ 7&3�,3 ,PSOHPHQWDWLRQ *XLGH 9���E UHFRPHQGDWLRQV DW 7KH 0RGEXV
2UJDQL]DWLRQ �KWWS���ZZZ�PRGEXV�RUJ���

7R FRQQHFW 0HWHR��� WR D ኲEHU RSWLF� DQ LQGXVWULDO PHGLD FRQYHUWHU ������%DVH7 WR ���%DVH); ����
WR ��r&� FDQ EH XVHG� 7KH (WKHUQHW LQWHUIDFH VKRXOG EH SURSHUO\ FRQኲJXUHG ZLWK D ኲ[HG ,3 DGGUHVV�
5HIHU WR 6HFWLRQb��� IRU IXUWKHU GHWDLOV�

0(7(2��� 6WUHDP 8VHG IRU VWUHDPLQJ 0HWHR��� GDWD� $ 0HWHR��� VWUHDP PDS KDV WR EH FRQኲJXUHG�
5HIHU WR 6HFWLRQb����� IRU IXUWKHU GHWDLOV�

6DYH \RXU VHWWLQJV� 2WKHUZLVH� WKH FRQኲJXUDWLRQ LV UHVHW WR WKH SUHYLRXV YDOXHV DIWHU PRYLQJ WR DQRWKHU
SDJH�

����� 0HWHR��� DQG 0RGEXV

:LWK LWV FRQኲJXUDEOH 0RGEXV 5HJLVWHU 0DS� 0HWHR��� LV GHVLJQHG WR RSHUDWH LQ PRVW H[LVWLQJ 6&$'$ V\V�
WHPV� ,W DOORZV WKH RSHUDWRU WR GHኲQH DW 0HWHR��� 0RGEXV VHUYHU ZKLFK PHDVXUHPHQW GDWD DUH VWRUHG DQG
ZKHUH� /LYH GDWD RI DOO DFWLYH FKDQQHOV DQG VZLWFKHV DV ZHOO DV VWDWLVWLFDO GDWD FDQ EH VHOHFWHG� 'DWD ORJ�
JHU
V LQWHUQDO YDOXHV DSSHDU DW WKH 0RGEXV UHJLVWHUV WDEOH XQGHU �,QW� 9ROWDJH �9��� �,QW� &XUUHQ �P$�� DQG
�,QW� 7HPSHUDWXUH �r&��� $ WLPH VWDPS WR WKH OLYH GDWD ��/LYH 'DWH�7LPH�� DQG D GL኱HUHQW WLPH VWDPS FRQ�
WDLQLQJ WKH HQG WLPH RI WKH HYDOXDWLRQ LQWHUYDO IRU VWDWLVWLFDO GDWD ��6WDWLVWLFV 'DWH�7LPH�� DUH DOVR DYDLODEOH�
5HJLVWHUV DGGUHVVHV PXVW EH EHWZHHQ � DQG ������

0HDVXUHPHQW YDOXHV DUH UHSUHVHQWHG DFFRUGLQJ WR ,((( ��� VWDQGDUG LQ ELQDU\�� IRUPDW ����ELW VLQJOH
SUHFLVLRQ ELQDU\ ኳRDWLQJ SRLQW�� VWRUHG LQ WZR VXEVHTXHQW ���ELW 0RGEXV UHJLVWHUV�

'DWH�WLPH YDOXHV� L�H� \HDU� PRQWK� GD\� KRXU� PLQXWH� DQG VHFRQG� DV ZHOO DV VZLWFKHV VWDWH DUH UHSUHVHQWHG
DV GHFLPDO YDOXHV� VWRUHG LQ RQH ���ELW 0RGEXV UHJLVWHU HDFK�

0RGEXV (QGLDQQHVV IRU 6&$'$ 6HUYHU $FFRUGLQJ WR 0RGEXV $SSOLFDWLRQ 3URWRFRO 9����E� WKH 0RGEXV
SURWRFRO LV D 
ELJ�(QGLDQ
 SURWRFRO� �0RGEXV XVHV D 
ELJ�(QGLDQ
 UHSUHVHQWDWLRQ IRU DGGUHVVHV DQG GDWD
LWHPV� 7KLV PHDQV WKDW ZKHQ D QXPHULFDO TXDQWLW\ ODUJHU WKDQ D VLQJOH E\WH LV WUDQVPLWWHG� WKH PRVW
VLJQLኲFDQW E\WH LV VHQW ኲUVW�� 0HWHR��� HQGLDQQHVV FDQ EH FRQኲJXUHG E\ WKH XVHU YLD ZHE LQWHUIDFH
DQG LV VHW E\ GHIDXOW WR 
ELJ�HQGLDQ
 E\WH RUGHU DQG 
ELJ�HQGLDQ
 UHJLVWHUV RUGHU UHSUHVHQWDWLRQ �KLJK
E\WH ኲUVW� KLJK ZRUG ኲUVW�� )RU H[DPSOH IRU YDOXH ���������H���� WKH UHSUHVHQWDWLRQ ZRXOG EH�

5HSUHVHQWDWLRQ %\WH (QGLDQQHVV :RUG (QGLDQQHVV
$(�� ���� %LJ �KLJK E\WH ኲUVW� %LJ �KLJK ZRUG ኲUVW�
���� $(�� %LJ �KLJK E\WH ኲUVW� /LWWOH �ORZ ZRUG ኲUVW�
��$( ���� /LWWOH �ORZ E\WH ኲUVW� %LJ �KLJK ZRUG ኲUVW�
���� ��$( /LWWOH �ORZ E\WH ኲUVW� /LWWOH �ORZ ZRUG ኲUVW�

7DEOH ���� 0RGEXV (QGLDQQHVV IRU 6&$'$ 6HUYHU

0RGEXV UHJLVWHU DGGUHVV LQWHUSUHWDWLRQ )RU KLVWRULFDO UHDVRQV� VRPH GHYLFHV XVH D VWDUWLQJ R኱VHW WR
UHIHU WR 0RGEXV UHJLVWHU DGGUHVVHV� GHSHQGLQJ RQ WKH IXQFWLRQ FRGH XVHG WR UHDG WKH GDWD� 7KDW
PHDQV� D 0RGEXV FOLHQW PD\ XVH IRU H[DPSOH 0RGEXV DGGUHVV ����� WR UHDG 0RGEXV LQSXW UHJLVWHU
��� DQG PRGEXV DGGHVV ����� WR UHDG 0RGEXV KROGLQJ UHJLVWHU ���� 7R FRQኲJXUH WKH 0HWHR���
0RGEXV UHJLVWHU WDEOH� WKH VHOHFWHG GDWD QHHG WR EH FRQኲJXUHG ZLWK D XQLTXH UHJLVWHU DGGUHVV EHWZHHQ
� DQG ������ LQGHSHQGHQWO\ RI WKH IXQFWLRQ FRGH WKDW ZLOO EH XVHG WR UHDG LW�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ��

http://www.modbus.org/
http://www.modbus.org/


���� ���� ���	 
� ���
���
� ���� ����

���
 �����������������������������������

�	�� �!�������"#$%���& '�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(�'�(� )(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(��)(�� *��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�(*��+�( ,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-�,�-� ,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.�,�.� *��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*��*�� ,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-,����-
������(������-�����/�-�����-��������0�1�-��*�����"���& � �� $2� $�� �3�

������(������-�(�-�0�1�-��+�������-�"4& �� 2� $5� $$� �6�

,��-���������������-�������7!�������0��������7�"8& #� ��� #�� $3� ���

,��-���������������-�������7!�������0�������������"49& $5 55 #�5 $#5 �:5

,��-�����������������-���0�)���;��������"����& ## ��# #�# $3# ��#

,��-����-�!��!�0�;�����������-�"��& ���

)��"�&

)2�"�&

)���"�&

9��"<&

95�"<&

+�

<-��������!��"�& 6� �$�

<-���9����-��"�)&

<-���������������"49& 65 �$5

=-�� �!������"�:%���& >��� ,�-�� +�7 ���� ,�-��� *���-�
'�(��+�������� 36 3: 3� 32 35 6�

*����������+�������� ��6 ��: ��� ��2 ��5 �$�

*	������

,�������7����-���--���
��!�"�������!-�?���-��?����&

,������	�����-���--���
��!�"�������!-�?���-��?����&

*�(�

������
<-?�������-
)���-��������-
@�!����
+�����7
1���9�����
*	������
*7�����'�!

����	
�����
*�-����
9��--���
�(�������-

����
'�(�
*���������
*�����


���	��������
*�������
�%,���
=-��-�
��;�*9;
�
���
')A
1')A
,����

���
����*9)+)

DFWLYH�FKDQQHOV���
HYDOXDWHG�GDWD
�WZR�UHJLVWHUV�UHTXLUHG�

WLPHVWDPS���VZLWFKHV
�RQH�UHJLVWHU�UHTXLUHG�

UHJLVWHUV�IRU�
OLYH�DQG�DJJUHJDWHG�GDWD

UHJLVWHUV�IRU�
WLPHVWDPS�DQG�VZLWFKHV

0RGEXV�HQGLDQQHVV

)LJXUH ���� 6&$'$ 0RGEXV 5HJLVWHU 7DEOH

/LYH GDWD GHVFULEHV LQVWDQWO\ PHDVXUHG GDWD RI WKH DFWLYH FKDQQHOV �$Q� &Q� 'Q� 0Q� HWF�� DQG VZLWFKHV �6Q�
DV ZHOO DV LQVWDQWO\ HYDOXDWHG GDWD �7RS $QHPRPHWHU :LQG 6SHHG �P�V�� 3UHFLSLWDWLRQ �PP�� HWF���

$JJUHJDWHG RU VWDWLVWLFDO GDWD� WKH HYDOXDWLRQ LQWHUYDO IRU VWDWLVWLFV FDOFXODWLRQ DQG JHQHUDWLRQ RI QHZO\
DJJUHJDWHG GDWD KDV WR EH GHኲQHG RYHU WKH 0HWHR��� ZHE LQWHUIDFH LQ &RPPXQLFDWLRQ→ 6&$'$PHQX� 7KH
IROORZLQJ VWDWLVWLFV DUH DYDLODEOH� DYHUDJH �VFDODU RU YHFWRULDO�� PLQLPXP� PD[LPXP� VWDQGDUG GHYLDWLRQ�
PHGLDQ DQG VXP �IRU VWDWXV VLJQDOV�� 6WDWLVWLFV FDQ EH DSSOLHG ERWK WR FKDQQHOV DQG WR HYDOXDWHG GDWD�

,Q RUGHU WR FRQኲJXUH WKH 0RGEXV VODYH DGGUHVV RI WKH GDWD ORJJHU IRU VHULDO VXEQHWZRUNV JR WR WKH &RPPXQL�
FDWLRQ→ 6&$'$PHQX� )RU IXUWKHU GHWDLOV DERXW 0RGEXV VHH� ZZZ�PRGEXV�RUJ �KWWS���ZZZ�PRGEXV�RUJ��

����� 5HSODFLQJ 0HWHR��� 'DWD /RJJHUV XVHG IRU 6&$'$

7R HQVXUH FRPSDWLELOLW\ ZLWK $PPRQLW 0HWHR��� GDWD ORJJHUV� 0HWHR��� R኱HUV VHULDO VWUHDPLQJ YLD 56���
6 �VODYH� SRUW� 6R 0HWHR��� FDQ HDVLO\ UHSODFH RSHUDWLQJ 0HWHR��� GDWD ORJJHUV LQ 6&$'$ V\VWHPV�

$IWHU DFWLYDWLQJ 0HWHR��� IRU 6&$'$ LQ PHQX &RPPXQLFDWLRQ→ 6&$'$� VHOHFW0(7(2��� 6WUHDP DV 6&$'$
SURWRFRO DQG WKH UHTXLUHG 56��� EDXGUDWH ������ ����� RU ������� 7&3 SRUW� $OORZHG FOLHQW ,3 DGGUHVV DQG
0RGEXV 8QLW ,' GR QRW KDYH WR EH ኲOOHG� WKH ኲHOGV DUH GLVDEOHG IRU 0HWHR��� VWUHDPLQJ� )LQDOO\� VDYH \RXU
VHWWLQJV E\ FOLFNLQJ RQ WKH 6DYH EXWWRQ�
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VHOHFW��0(7(2����675($0

VHOHFW�56����EDXGUDWH

FRQ¿�JXUH�0(7(2����VWUHDP�PDS

VHOHFW�VWDWLVWLFDO�LQWHUYDO

)LJXUH ���� &RQኲJXULQJ 0HWHR��� IRU 0HWHR��� VWUHDPLQJ

,Q RUGHU WR VHW XS 0HWHR��� IRU 0HWHR��� VWUHDPLQJ D 6WUHDP0DS KDV WR EH FRQኲJXUHG� ZKLFK FDQ EH RSHQHG
E\ FOLFNLQJ RQ (GLW 0(7(2��� VWUHDP PDS� 7KH VWUHDP PDS GLVSOD\V DOO DFWLYH FKDQQHOV DQG HYDOXDWHG
GDWD� 7R UHWULHYH GDWD� VSHFLDO FRGHV KDYH WR HQWHUHG �XQOLNH 0RGEXV UHJLVWHU PDS��� 5HIHU WR 7DEOHb��� DQG
7DEOHb��� DV ZHOO DV WKH H[DPSOH LQ )LJXUHb����
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6HQVRU &RGH 8QLW ([DPSOH
$QHPRPHWHU V ��� P�V $QHPRPHWHU �  V�

$QHPRPHWHU �  V�
:LQG 9DQH G GHJUHH :LQG 9DQH �  G�

:LQG 9DQH �  G�
8OWUDVRQLF
�KRUL]RQWDO ZLQG
VSHHG�

X ���� P�V

8OWUDVRQLF �ZLQG
GLUHFWLRQ� X GHJUHH
8OWUDVRQLF
�YHUWLFDO ZLQG
VSHHG�

X ���� P�V

+XPLGLW\ K � )UHO +XPLGLW\ �  K�
+XPLGLW\ �  K�

7HPSHUDWXUH W ��� . 7HPSHUDWXUH �  W�
7HPSHUDWXUH �  W�

$LU 3UHVVXUH E K3D
%DURPHWULF 3UHVVXUH
6HQVRU �  E�
%DURPHWULF 3UHVVXUH
6HQVRU �  E�

3\UDQRPHWHU U :�Pt 3\UDQRPHWHU �  U�
3\UDQRPHWHU �  U�

3UHFLSLWDWLRQ S ��� PP�PLQ
$QDORJ 9ROWDJH Y ��� P9 $QDORJ 9ROWDJH �  Y�

$QDORJ 9ROWDJH �  Y�
&RXQWHU ,QSXW F ��� +] &RXQWHU ,QSXW �  F�

&RXQWHU ,QSXW �  F�
6WDWXV ,QSXW L � RQ 6WDWXV ,QSXW �  L�

6WDWXV ,QSXW �  L�
,QW�
7HPSHUDWXUH WL r& � �� WL
,QW� 9ROWDJH Y[ 9 Y[
,QW� &XUUHQW LF P$ LF

7DEOH ���� &KDQQHO &RGHV IRU 0HWHR��� 6WUHDP 0DS

9DOXH &RGH
$YHUDJH D
6WDQGDUG 'HYLDWLRQ V
0LQLPXP L
0D[LPXP [

7DEOH ���� 6WDWLVWLF &RGHV IRU 0HWHR��� 6WUHDP 0DS
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&OLFN RQ 6DYH WR ኲQLVK WKH FRQኲJXUDWLRQ�
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

&KDSWHU �

8VLQJ WKH 'LVSOD\

7KH /& GLVSOD\ RI 0HWHR��� ZLWK EDFNJURXQG OLJKW LV DEOH WR VKRZ � OLQHV HDFK ZLWK �� FKDUDFWHUV� ,Q RUGHU
WR QDYLJDWH WKURXJK WKH PHQX RU WR SHUIRUP DQ DFWLRQ� XVH WKH EXWWRQV RQ WKH ULJKW VLGH RI WKH GLVSOD\�

)LJXUH ���� 8VH RI WKH 0HWHR��� EXWWRQV

�� 3UHVV WKLV EXWWRQ IRU D IHZ VHFRQGV WR VZLWFK 0HWHR��� �&(&6� RQ RU R኱�

�� 1DYLJDWH LQWR D VXEPHQX RU SHUIRUP DQ DFWLRQ�

�� 6FUROO GRZQ LQ WKH PHQX OLVW�

�� /HDYH WKH VXEPHQX� UHWXUQ WR WKH SUHYLRXV PHQX�

�� 6FUROO XS LQ WKH PHQX OLVW�

1RWH
$IWHU FRQQHFWLQJ 0HWHR��� WR WKH SRZHU VXSSO\ WKH WZR ORZHU /(' OLJKWV �UHG DQG \HOORZ� WXUQ RQ
IRU D IHZ VHFRQGV� :KHQ WKH /(' OLJKWV WXUQ R኱� 0HWHR��� LV UHDG\ DQG FDQ EH VZLWFKHG RQ�

��� $VVLJQLQJ 3HUPLVVLRQV WR 'LVSOD\ 8VHUV

,Q RUGHU WR DYRLG WKDW VHWWLQJV DUH DFFLGHQWDOO\ PRGLኲHG E\ D GLVSOD\ XVHU� H�J�� ZKHQ PHDVXUHPHQW GDWD
LV GRZQORDGHG RQ D 86% PHPRU\ VWLFN� \RX FDQ DVVLJQ SHUPLVVLRQV WR GLVSOD\ XVHUV� 7KH FRQኲJXUDWLRQ LV
GRQH LQ WKH 6\VWHP→ 'LVSOD\ PHQX �VHH DOVR 6HFWLRQb�����

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���



��� /(' /LJKWV

0HWHR��� KDV IRXU /(' OLJKWV QH[W WR LWV GLVSOD\� 7KH WZR XSSHU /(' OLJKWV KDYH QRW \HW EHHQ DVVLJQHG D
IXQFWLRQ� 7KH WZR ORZHU /(' OLJKWV �UHG DQG \HOORZ� WXUQ RQ� ZKHQ 0HWHR��� LV FRQQHFWHG WR D SRZHU VXSSO\
DQG WXUQ R኱ DV VRRQ DV 0HWHR��� LV UHDG\ WR EH VZLWFKHG RQ� +RZHYHU� WKH ORZHU /(' OLJKWV VKRZ�

5HG �WKLUG IURP WKH WRS� ,QGLFDWHV HUURUV LQ PHDVXULQJ RSHUDWLRQ� )RU GHWDLOV VHH WKH HUURU OLVW LQ WKH
GLVSOD\ 6\VWHP→ (UURUV→ (UURU /LVW�

<HOORZ �ORZHU /(' OLJKW� ,QGLFDWHV WKDW 56���� VHQVRUV DUH FRQQHFWHG� $FFRUGLQJ WR WKH 0RGEXV SURWRFRO
WKH /(' OLJKW EOLQNV ZKHQ D PHDVXUHPHQW LV PDGH�

��� 1DYLJDWLQJ WKURXJK WKH 'LVSOD\ 0HQX

7KH GLVSOD\ PHQX RI 0HWHR��� LQFOXGHV IRXU PDLQ PHQX LWHPV DQG VHYHUDO VXEPHQX LWHPV� 7KH PDLQ PHQX
LWHPV DUH 6\VWHP� 6WDWXV� &KDQQHO DQG &RPPXQLFDWLRQ�

,Q RUGHU WR MXPS LQWR D VXEPHQX RU WR SHUIRUP DQ DFWLRQ SUHVV WKH ULJKW EXWWRQ� 7R UHWXUQ WR WKH SUHYLRXV
PHQX XVH WKH OHIW EXWWRQ� %\ SUHVVLQJ WKH XSSHU RU WKH ORZHU EXWWRQ \RX FDQ QDYLJDWH XS DQG GRZQ WKH
PHQX OLVW� )RU IXUWKHU GHWDLOV VHH )LJXUHb����

��� 0HQX� 6\VWHP

6XEPHQX 6XEPHQX ,WHP 'HVFULSWLRQ

,QIRUPDWLRQ
/RJJHU

7\SH
6HULDO 1XPEHU �'[[[[[[�
&KDQQHOV

9HUVLRQ 6RIWZDUH YHUVLRQ
%RRWORDGHU YHUVLRQ

0HPRU\
5$0 LQFOXGLQJ
� RI PHPRU\ XVHG
6RXUFH 0HPRU\ LQFOXGLQJ
� RI PHPRU\ XVHG

7LPH DQG 'DWH &ORFN 'LVSOD\V GDWH DQG WLPH

6HW &ORFN

6HWV GDWH DQG WLPH RQ
0HWHR��� DFFRUGLQJ WR 173
VHUYHU WLPH DQG 7LPH =RQH
GHኲQHG LQ WKH ZHE LQWHUIDFH
DW PHQX 6\VWHP
→ $GPLQLVWUDWLRQ

(UURUV (UURU /LVW 'LVSOD\V WKH HUURU OLVW
&OHDU /LVW &OHDUV WKH HUURU OLVW

7DEOH ���� 0HQX� 6\VWHP

��� 0HQX� 6WDWXV

7KH 6WDWXV PHQX LQFOXGHV WKH LQIRUPDWLRQ VKRZQ LQ WKH VWDWXV ER[ RI WKH 0HWHR��� ZHE LQWHUIDFH �VHH
6HFWLRQb��� DOVR�� ,Q RUGHU WR VZLWFK UHFRUGLQJ RQ � R኱ RU WR VDYH WKH FRQኲJXUDWLRQ SUHVV WKH ULJKW QDYLJDWLRQ
EXWWRQ QH[W WR WKH GLVSOD\�

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

6XEPHQX ,WHP 'HVFULSWLRQ
5HP� 7LPH ,QIW\ �LI &(&6 SRZHU PRGH LV DFWLYH�

5HPDLQLQJ WLPH LQ PP�VV

5HFRUGLQJ
2Q
2኱ �QR UHFRUGLQJ� H�J� DIWHU FKDQJLQJ
WKH FRQኲJXUDWLRQ�

&RQኲJXUDWLRQ 6DYHG
8QVDYHG �WKH FRQኲJXUDWLRQ ZDV FKDQJHG�

&(&6 :KHQ QHHGHG
$OZD\V �LI &(&6 SRZHU PRGH LV DFWLYH�

(WKHUQHW 2QOLQH
2ኵLQH

0RGHP 2QOLQH
2ኵLQH

7XQQHO $FWLYH
,QDFWLYH

-REV 1XPEHU RI FXUUHQWO\ UXQQLQJ DFWLRQV

7DEOH ���� 0HQX� 6WDWXV

��� 0HQX� &KDQQHOV

7KH PHQX FKDQQHOV FRQWDLQV VHYHQ VXEPHQXV� (YDOXDWLRQV� $QDORJ 9ROWDJH� $QDORJ &XUUHQW� &RXQWHU�
'LJLWDO /LQHV� 6ZLWFKHV DQG ,QWHUQDO� ,Q RUGHU WR VHW � VHH WKH YDOXHV SUHVV WKH ULJKW EXWWRQ XQWLO WKH
UHTXLUHG YDOXH DSSHDUV LQ WKH GLVSOD\�

6XEPHQX 3URSHUW\

(YDOXDWLRQV
'LVSOD\V FXUUHQW YDOXHV RI WKH HYDOXDWLRQ�
H�J� ZLQG VSHHG� ZLQG GLUHFWLRQ�
WHPSHUDWXUH HWF�

7DEOH ���� 0HQX� &KDQQHOV�(YDOXDWLRQV

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���



6XEPHQX 6XEPHQX ,WHP 3URSHUW\ 5DQJH RI 9DOXHV
$QDORJ $�
�'HSHQGLQJ RQ WKH
GDWD ORJJHU W\SH
0HWHR��� R኱HUV �� �
RU �� DQDORJ YROWDJH
FKDQQHOV�

0HDVXUHPHQW 6WDWH 2Q RU 2II
9DOXH 'LVSOD\V WKH FXUUHQW

YDOXH

6HWWLQJV 5DQJH ���9� �������9� �9�
��9

5DWH
���V ��� ��V
�PLQ ��� ��PLQ
�K

6ZLWFK
6WDWH 2Q RU 2II

,'

6HOHFW WKH
DSSURSULDWH VZLWFK�
'HSHQGLQJ RQ WKH
GDWD ORJJHU W\SH�
0HWHR�� R኱HUV �� �
RU � VZLWFKHV�

7LPH
���V ��� ��V
�PLQ ��� ��PLQ
�K

7DEOH ���� 0HQX� &KDQQHOV�$QDORJ 9ROWDJH

6XEPHQX 6XEPHQX ,WHP 3URSHUW\ 5DQJH RI 9DOXHV
$QDORJ $&�
�'HSHQGLQJ RQ WKH
GDWD ORJJHU W\SH
0HWHR��� R኱HUV
QRQH� � RU � DQDORJ
FXUUHQW LQSXW
FKDQQHOV��

0HDVXUHPHQW 6WDWH 2Q RU 2II
9DOXH 'LVSOD\V WKH FXUUHQW

YDOXH
6HWWLQJV 5DQJH �P$� ��P$� ���P$

5DWH
���V ��� ��V
�PLQ ��� ��PLQ
�K

6ZLWFK
6WDWH 2Q RU 2II

,'

6HOHFW WKH
DSSURSULDWH VZLWFK�
'HSHQGLQJ RQ WKH
GDWD ORJJHU W\SH�
0HWHR�� R኱HUV �� �
RU � VZLWFKHV�

7LPH
���V ��� ��V
�PLQ ��� ��PLQ
�K

7DEOH ���� 0HQX� &KDQQHOV�$QDORJ &XUUHQW

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

6XEPHQX 6XEPHQX ,WHP 3URSHUW\ 5DQJH RI 9DOXHV
&RXQWHU &�
�'HSHQGLQJ RQ WKH
GDWD ORJJHU W\SH
0HWHR��� R኱HUV ���
RU �� FRXQWHUV��

0HDVXUHPHQW 6WDWH 2Q RU 2II
9DOXH 'LVSOD\V WKH FXUUHQW

YDOXH�

6HWWLQJV 5DWH
�V ��� ��V
�PLQ ��� ��PLQ
�K

6ZLWFK
6WDWH 2Q RU 2II

,'

6HOHFW WKH
DSSURSULDWH VZLWFK�
'HSHQGLQJ RQ WKH
GDWD ORJJHU W\SH�
0HWHR��� R኱HUV �� �
RU � VZLWFKHV�

7LPH
���V ��� ��V
�PLQ ��� �� PLQ
�K

7DEOH ���� 0HQX� &KDQQHOV�&RXQWHU

6XEPHQX 6XEPHQX ,WHP 3URSHUW\ 5DQJH RI 9DOXHV
'LJLWDO '�
�'HSHQGLQJ RQ WKH
GDWD ORJJHU W\SH
0HWHR��� R኱HUV ���
RU � GLJLWDO
FKDQQHOV��

0HDVXUHPHQW 6WDWH 2Q RU 2II
9DOXH 'LVSOD\V WKH FXUUHQW

YDOXH

6HWWLQJV 5DWH
���V ��� ��V
�PLQ ��� ��PLQ
�K

7\SH
1RQH
7KLHV��ELW
7KLHV�ELW
6WDWXV

6ZLWFK
6WDWH 2Q RU 2II

,'

6HOHFW WKH
DSSURSULDWH VZLWFK�
'HSHQGLQJ RQ WKH
GDWD ORJJHU W\SH�
0HWHR�� R኱HUV �� �
RU � VZLWFKHV�

7LPH
���V ��� ��V
�PLQ ��� ��PLQ
�K

7DEOH ���� 0HQX� &KDQQHOV�'LJLWDO /LQHV

6XEPHQX 5DQJH RI 9DOXHV
6� �'LVSOD\V D OLVW RI VZLWFKHV� 'HSHQGLQJ
RQ WKH GDWD ORJJHU W\SH 0HWHR��� R኱HUV ��
� RU � VZLWFKHV�

2Q RU 2II

7DEOH ���� 0HQX� &KDQQHOV�6ZLWFKHV

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���



6XEPHQX 3URSHUW\
9ROWDJH 'LVSOD\V WKH FXUUHQW YDOXH
&XUUHQW 'LVSOD\V WKH FXUUHQW YDOXH
7HPSHUDWXUH 'LVSOD\V WKH FXUUHQW YDOXH

7DEOH ���� 0HQX� &KDQQHOV�,QWHUQDO

��� 0HQX� &RPPXQLFDWLRQ

6XEPHQX 6XEPHQX ,WHP 3URSHUW\ 'HVFULSWLRQ

'HYLFHV

0RGHP
3URGXFW 1DPH �RQO\
ZKHQ D PRGHP LV
FRQQHFWHG�

4XDOLW\� GLVSOD\V
VLJQDO VWUHQJWK
6WDWXV�
2IIOLQH
$FWLYH
7\SH� LQGLFDWHV
FRQQHFWLRQ PRGH� L�H�
*60
5; %\WHV� GLVSOD\V
VXP RI E\WHV UHFHLYHG
7; %\WHV� GLVSOD\V
VXP RI E\WHV
WUDQVIHUUHG

/$1

(WKHUQHW �86%�

6WDWH � ,QWHUIDFH
6WDWH� $FWLYH
RU 8QDYDLODEOH
,QWHUIDFH� XVE
,3 � 1HWPDVN� GLVSOD\V
,3 DGGUHVV DQG VXEQHW
PDVN
5RXWHV� GLVSOD\V
URXWHU RU JDWHZD\
DGGUHVV
0$& � 6SHHG� GLVSOD\V
0$& DGGUHVV RI WKH
GDWD ORJJHU DQG WKH
WUDQVPLVVLRQ UDWH

(WKHUQHW �QHWZRUN
FRQQHFWLRQ�

6WDWH � ,QWHUIDFH
6WDWH� $FWLYH
,QWHUIDFH� HWK
,3 � 1HWPDVN� GLVSOD\V
,3 DGGUHVV DQG VXEQHW
PDVN
'16 6HUYHUV� GLVSOD\V
'16 VHUYHU DGGUHVVHV
5RXWHV� GLVSOD\V
URXWHU RU JDWHZD\
DGGUHVV
0$& � 6SHHG� GLVSOD\V
0$& DGGUHVV RI WKH
GDWD ORJJHU DQG
WUDQVPLVVLRQ UDWH
8VH '+&3� <HV � 1R
�FDQ EH VHOHFWHG XVLQJ
WKH NH\ERDUG�

:/$1 $FWLYH � ,QDFWLYH
,3 $GGUHVV

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

6XEPHQX 6XEPHQX ,WHP 3URSHUW\ 'HVFULSWLRQ

$FWLYDWLRQ

0RGHP� :KHQ QHHGHG
RU 3HUPDQHQW �FDQ EH
VHOHFWHG XVLQJ WKH
NH\ERDUG�
/$1� :KHQ QHHGHG RU
3HUPDQHQW �FDQ EH
VHOHFWHG XVLQJ WKH
NH\ERDUG�
:/$1� $FWLYH RU 1RW
DFWLYH

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

&KDSWHU ��

6HQVRUV

'HSHQGLQJ RQ WKH GDWD ORJJHU W\SH� 0HWHR��� R኱HUV XS WR �� FKDQQHOV� 7R EH PRUH SUHFLVH 0HWHR���
SURYLGHV LQSXWV IRU WKH IROORZLQJ PHDVXUDQGV�

ૹ $QDORJ 9ROWDJH

ૹ $QDORJ &XUUHQW

ૹ 3XOVH �&RXQWHU�

ૹ 'LJLWDO �VHULDO DQG VWDWXV�

ૹ 56��� �PDVWHU� WR FRQQHFW YDULRXV W\SHV RI VHQVRUV�

6HH DOVR 6HFWLRQb����

1RWH
,I WKH VHQVRU� \RX ZDQW WR FRQQHFW� LV QRW OLVWHG LQ WKLV PDQXDO� UHIHU IRU WHFKQLFDO GHWDLOV DQG
FRQQHFWLRQ SODQV WR WKH GDWDVKHHWV RQ RXU ZHEVLWH �ZZZ�DPPRQLW�FRP �KWWS���ZZZ�DPPRQLW�
FRP�� RU FRQWDFW RXU VDOHV WHDP ����������������� RU LQIR#DPPRQLW�FRP��

���� &RQQHFWLQJ 6HQVRUV WR $QDORJ 9ROWDJH &KDQQHOV

0HWHR��� FRPSULVHV GL኱HUHQWLDO YROWDJH LQSXWV WR HOLPLQDWH FRPPRQ PRGH GLVWXUEDQFHV� )XUWKHUPRUH�
GL኱HUHQWLDO LQSXWV FDQ EH KHOSIXO WR DYRLG JURXQG ORRSV�

<RX FDQ ኲQG WKH DQDORJ YROWDJH FKDQQHOV �$[� RQ WKH ORZHU OHIW VLGH RI WKH PHDVXULQJ XQLW �VHH 6HFWLRQb�����
)RU H[DPSOH� SRWHQWLRPHWHU ZLQG YDQHV� EDURPHWULF SUHVVXUH VHQVRUV� WHPSHUDWXUH KXPLGLW\ VHQVRUV RU
S\UDQRPHWHUV FDQ EH FRQQHFWHG WR DQDORJ YROWDJH FKDQQHOV� 7KH DYDLODEOH YROWDJH UDQJHV DUH s���9�
s�9� s��9 DQG ���9 WR ���9� 7KH UDQJH ���9 WR ���9 LV LQWHQGHG DV D KLJK UHVROXWLRQ UDQJH IRU 37����
WHPSHUDWXUH VHQVRU� )RU IXUWKHU HOHFWULFDO GHWDLOV UHIHU WR 6HFWLRQb�����

&KDQQHO 0HWHR���6 0HWHR���0 0HWHR���/
$QDORJ 9ROWDJH
&KDQQHOV � � ��

7DEOH ����� $QDORJ &KDQQHOV RI 0HWHR���

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���
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������ :LQG 9DQHV ZLWK 3RWHQWLRPHWHU

:LQG YDQHV LQGLFDWH WKH KRUL]RQWDO ZLQG GLUHFWLRQ� 7KH HYDOXDWLRQ RI WKH ZLQG GLUHFWLRQ HQDEOHV WKH EHVW
SRVVLEOH SRVLWLRQLQJ RI ZLQG WXUELQHV� ,W LV HVVHQWLDO WKDW D ZLQG YDQH FRYHUV DQ HQWLUH ���r GHJUHH UDGLXV �
ZLWKRXW QRUWK JDS�

5HIHU WR )LJXUHb���� IRU WKH FRQQHFWLRQ GLDJUDP�

,Q RUGHU WR GHWHUPLQH WKH ZLQG GLUHFWLRQ ZLWK SRWHQWLRPHWULF ZLQG YDQHV� H�J�� 7KLHV )LUVW &ODVV DQG 7KLHV
&RPSDFW� WKRVH ZLQG YDQHV KDYH WR EH FRQQHFWHG WR WZR DQDORJ YROWDJH FKDQQHOV �$[�$\� H�J�� $��$��� $\
LQGLFDWHV WKH WRWDO YROWDJH �8$\�� $[ LQGLFDWHV WKH SDUWLDO YROWDJH �8$[�� 7KH IROORZLQJ HTXDWLRQ VKRZV WKH
FDOFXODWLRQ RI WKH ZLQG GLUHFWLRQ �'��

'[r] =
8$\[9]
8$[[9]

· ���r+ RIIVHW[r]

(TXDWLRQ ����� &DOFXODWLRQ RI WKH :LQG 'LUHFWLRQ �'�

7KH 2IIVHW >r@ KDV WR EH ኲOOHG� ZKHQ WKH ZLQG YDQHV KDV QRW EHHQ SUHFLVHO\ DOLJQHG WR WKH 1RUWK� H�J� ZKHQ
WKH ZLQG YDQHV KDV EHHQ DOLJQHG WR WKH PDVW� 7KH R኱VHW VSHFLኲHV WKH DQJOH EHWZHHQ 1RUWK DQG WKH SRLQW
WKH ZLQG YDQH KDV EHHQ DOLJQHG WR�

7KH 2IIVHW IRU HDFK ZLQG YDQH FDQ EH FRQኲJXUHG LQ WKH 6HQVRU +HOSHU �VHH 6HFWLRQb�������

6HQVRU 2UGHU�1R 2ሯVHW
7KLHV )LUVW &ODVV 6�����+ �r �LI DOLJQHG WR WKH 1RUWK�
7KLHV &RPSDFW 6����� � 6�����+ �r �LI DOLJQHG WR WKH 1RUWK�

7DEOH ����� 3DUDPHWHUV IRU WKH FRQኲJXUDWLRQ RI SRWHQWLRPHWULF ZLQG YDQHV

,PSRUWDQW
,I SRWHQWLRPHWULF ZLQG YDQHV� H�J�� 7KLHV )LUVW &ODVV �7KLHV 3URGXFW ,'� ��������������� 7KLHV &RP�
SDFW �7KLHV 3URGXFW ,'� ������������� � ���������������� 9HFWRU :���3�9HFWRU :���3�/� 15*
����3� DUH LQVWDOOHG� SURWHFWLRQ UHVLVWRUV DUH QHHGHG� $VN IRU WKH $PPRQLW �9 H[WHUQDO PRGXOH
�2UGHU�1R� 0������� 6HH 6HFWLRQb�����

1RWH
)RU WHFKQLFDO GHWDLOV DQG HOHFWULFDO FKDUDFWHULVWLFV RI VHQVRUV UHIHU WR WKH GDWD VKHHWV� ZKLFK FDQ
EH GRZQORDGHG IURP WKH $PPRQLW ZHEVLWH �KWWS���ZZZ�DPPRQLW�FRP���

������ %DURPHWULF 3UHVVXUH 6HQVRUV

%DURPHWULF SUHVVXUH VHQVRUV PHDVXUH WKH DLU SUHVVXUH� $LU SUHVVXUH DQG DLU WHPSHUDWXUH VKRXOG EH HYDOX�
DWHG IRU DQ DFFXUDWH ZLQG VLWH DVVHVVPHQW� ,W LV UHFRPPHQGHG WR LQFOXGH DQ DLU SUHVVXUH VHQVRU DV SDUW RI
D PHDVXULQJ V\VWHP�

%DURPHWULF SUHVVXUH VHQVRUV� H�J�� $%��� $%��� DQG 9DLVDOD 37%���� KDYH WR EH FRQQHFWHG WR DQDORJ YROW�
DJH FKDQQHOV �$[�� 5HIHU WR )LJXUHb���� IRU WKH FRQQHFWLRQ GLDJUDP�

7KH RXWSXW VLJQDO �8� IURP WKH EDURPHWULF SUHVVXUH VHQVRU LV SURSRUWLRQDO WR WKH DLU SUHVVXUH �3��

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

3[PEDU] = VORSH[PEDU/9] · 8[9] + RIIVHW[PEDU]

(TXDWLRQ ����� &DOFXODWLRQ RI $LU 3UHVVXUH �3�

6ORSH DQG 2IIVHW DUH LQWHUQDO SDUDPHWHUV RI WKH VHQVRU� ZKLFK DUH LPSRUWDQW WR FDOFXODWH WKH DLU SUHVVXUH
LQ K3D� %RWK YDOXHV DUH SUH�FRQኲJXUHG LQ WKH 6HQVRU +HOSHU �VHH 6HFWLRQb�������

6HQVRU 2UGHU�1R 6ORSH 2ሯVHW
$PPRQLW $%�� 6����� �� PEDU�9 ��� PEDU
$PPRQLW $%��� 6����� ��� PEDU�9 ��� PEDU

9DLVDOD 37%���
6����� IRU 37% �����
6����� IRU 37% �����
6����� IRU 37% �����

�� PEDU�9 ��� PEDU

7DEOH ����� 3DUDPHWHUV IRU WKH FRQኲJXUDWLRQ RI EDURPHWULF SUHVVXUH VHQVRUV

,PSRUWDQW
,I \RX LQVWDOO FDOLEUDWHG VHQVRUV� HQWHU WKH YDOXHV JLYHQ LQ WKH FDOLEUDWLRQ SURWRFRO�

0HWHR��� VDYHV DOO HOHFWULFDOO\ PHDVXUHG YDOXHV LQ 9 WR WKH VRXUFH GDWD �6HFWLRQb����� 7KH FDOFXODWHG DLU
SUHVVXUH YDOXH LQ K3D LV VDYHG LQ WKH &69 ኲOH �VHH 6HFWLRQb���������

1RWH
7KH &69 ኲOH FRQWDLQV IRU DOO DFWLYH FKDQQHOV WKH HOHFWULFDO YDOXHV DFFRUGLQJ WR WKH FKRVHQ VWDWLVWLFDO
LQWHUYDO�

1RWH
)RU WHFKQLFDO GHWDLOV DQG HOHFWULFDO FKDUDFWHULVWLFV RI VHQVRUV UHIHU WR WKH GDWD VKHHWV� ZKLFK FDQ
EH GRZQORDGHG IURP WKH $PPRQLW ZHEVLWH �KWWS���ZZZ�DPPRQLW�FRP���

������ 7HPSHUDWXUH +XPLGLW\ 6HQVRUV

7HPSHUDWXUH VHQVRUV PHDVXUH WKH DLU WHPSHUDWXUH� ZKLOH KXPLGLW\ VHQVRUV PHDVXUH WKH DLU KXPLGLW\� %RWK
VHQVRUV DUH RIWHQ DSSOLHG LQ FRPELQDWLRQ WR UHGXFH FRVW�

7HPSHUDWXUH KXPLGLW\ VHQVRUV� H�J�� *DOOWHF $FWLYH .3� *DOOWHF $FWLYH 73� KDYH WR EH FRQQHFWHG WR DQDORJ
YROWDJH FKDQQHOV �$[�� 5HIHU WR )LJXUHb���� IRU WKH FRQQHFWLRQ GLDJUDP�

7KH RXWSXW VLJQDO �8� IURP WKH WHPSHUDWXUH VHQVRU LV SURSRUWLRQDO WR WKH WHPSHUDWXUH �7� LQ r&�

7[r&] = VORSH[r&/9] · 8[9] − RIIVHW[r&]

(TXDWLRQ ����� &DOFXODWLRQ RI 7HPSHUDWXUH �7�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���

http://www.ammonit.com/


7KH RXWSXW VLJQDO �8� IURP WKH KXPLGLW\ VHQVRU LV SURSRUWLRQDO WR WKH KXPLGLW\ �5+� LQ ��

5+[�] = VORSH[�/9] · 8[9]

(TXDWLRQ ����� &DOFXODWLRQ RI +XPLGLW\ �5+�

6ORSH DQG 2IIVHW DUH LQWHUQDO SDUDPHWHUV RI WKH VHQVRU� ZKLFK DUH LPSRUWDQW WR FDOFXODWH WHPSHUDWXUH �7�
LQ r& DQG KXPLGLW\ �5+� LQ �� %RWK YDOXHV DUH SUH�FRQኲJXUHG LQ WKH 6HQVRU +HOSHU �VHH 6HFWLRQb�������

6HQVRU 2UGHU�1R 6ORSH 2ሯVHW
*DOOWHF $FWLYH .3
�7HPSHUDWXUH �
+XPLGLW\�

6����� �����9 �+XPLGLW\�
���r&�9 �7HPSHUDWXUH�

�� �+XPLGLW\�
���r&�7HPSHUDWXUH�

*DOOWHF $FWLYH 73
�7HPSHUDWXUH� 6����� ���r&�9 ���r&

7DEOH ����� 3DUDPHWHUV IRU WKH FRQኲJXUDWLRQ RI WHPSHUDWXUH KXPLGLW\ VHQVRUV

,PSRUWDQW
,I \RX LQVWDOO FDOLEUDWHG VHQVRUV� HQWHU WKH YDOXHV JLYHQ LQ WKH FDOLEUDWLRQ SURWRFRO�

0HWHR��� VDYHV DOO HOHFWULFDOO\ PHDVXUHG YDOXHV LQ 9 WR WKH VRXUFH GDWD �6HFWLRQb����� 7KH FDOFXODWHG YDOXHV
IRU WHPSHUDWXUH �r&� DQG KXPLGLW\ ��� DUH VDYHG LQ WKH &69 ኲOH �VHH 6HFWLRQb���������

1RWH
7KH &69 ኲOH DOVR FRQWDLQV IRU DOO DFWLYH FKDQQHOV WKH HOHFWULFDO YDOXHV DFFRUGLQJ WR WKH FKRVHQ
VWDWLVWLFDO LQWHUYDO�

1RWH
)RU WHFKQLFDO GHWDLOV DQG HOHFWULFDO FKDUDFWHULVWLFV RI VHQVRUV UHIHU WR WKH GDWD VKHHWV� ZKLFK FDQ
EH GRZQORDGHG IURP WKH $PPRQLW ZHEVLWH �KWWS���ZZZ�DPPRQLW�FRP���

������ 3\UDQRPHWHUV

3\UDQRPHWHUV PHDVXUH WKH JOREDO UDGLDWLRQ� 7KH\ DUH DOVR XVHG DV UHIHUHQFH LQVWUXPHQWV WKDQNV WR WKHLU
PHDVXUHPHQW SUHFLVLRQ� 7KH XVH RI WKLV VHQVRU LV FUXFLDO IRU PHDVXUHPHQWV ZLWK VRODU�SRZHUHG DSSOLFDWLRQV�
3\UDQRPHWHUV� H�J�� &03 VHULHV RI .LSS 	 =RQHQ� KDYH WR EH FRQQHFWHG WR DQDORJ YROWDJH FKDQQHOV �$[��
3OHDVH UHIHU WR )LJXUHb����� IRU WKH FRQQHFWLRQ GLDJUDP�
7KH RXWSXW VLJQDO �8� IURP WKH S\UDQRPHWHU LV SURSRUWLRQDO WR WKH JOREDO UDGLDWLRQ �5� LQ :�Pt�

5[:/Pt] = VORSH[:/Pt/9] · 8[9]

(TXDWLRQ ����� &DOFXODWLRQ RI 6RODU 5DGLDWLRQ �5�

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

6ORSH LV DQ LQWHUQDO SDUDPHWHU RI WKH VHQVRU� ZKLFK LV LPSRUWDQW WR FDOFXODWH WKH UDGLDWLRQ LQ :�Pt� 7KH
YDOXH LV SUH�FRQኲJXUHG LQ WKH 6HQVRU +HOSHU �VHH 6HFWLRQb�������

6HQVRU 2UGHU�1R 6ORSH 2ሯVHW
.LSS 	 =RQHQ &03� 6����� ������ :�Pt�9 � :�Pt
.LSS 	 =RQHQ &03� 6����� ������ :�Pt�9 � :�Pt
.LSS 	 =RQHQ
&03�� 6����� ������ :�Pt�9 � :�Pt
+XNVHኳX[
3\UDQRPHWHU /3 �� 6����� ��������� :�Pt�9 � :�Pt
+XNVHኳX[
3\UDQRPHWHU 65 � 6����� ��������� :�Pt�9 � :�Pt

7DEOH ����� 3DUDPHWHUV IRU WKH FRQኲJXUDWLRQ RI S\UDQRPHWHUV

,PSRUWDQW
,I \RX LQVWDOO FDOLEUDWHG S\UDQRPHWHUV� HQWHU WKH YDOXHV JLYHQ LQ WKH FDOLEUDWLRQ SURWRFRO�
,I WKH YDOXH LQ WKH FDOLEUDWLRQ SURWRFRO LV JLYHQ DV 6HQVLWLYLW\� WKH 6ORSH YDOXH KDV WR EH FDOFX�
ODWHG�

6ORSH[[:/Pt]/9] =
�

6HQVLWLYLW\[͐9/[:/Pt]]
· ���

(TXDWLRQ ����� &DOFXODWLRQ RI 6ORSH EDVHG RQ 6HQVLWLYLW\

,I WKH 6HQVLWLYLW\ LV JLYHQ LQ ́9�>:�Pt@� LW KDV WR EH FRQYHUWHG WR >:�Pt@�9 IRU WKH 6ORSH YDOXH�
7KXV WKH UHVXOW RI WKH IRUPXODU KDV WR EH PXOWLSOLHG E\ ��� �IURP ͐9 WR 9��
)RU ([DPSOH� ,I WKH 6HQVLWLYLW\ LV ����� ͐9�>:�Pt@� WKH FDOFXODWHG 6ORSH LV ����� >:�Pt@�9�

0HWHR��� VDYHV DOO HOHFWULFDOO\ PHDVXUHG YDOXHV LQ ́9 WR WKH VRXUFH GDWD �6HFWLRQb����� 7KH FDOFXODWHG
YDOXHV IRU VRODU UDGLDWLRQ DUH VDYHG LQ WKH &69 ኲOH �VHH 6HFWLRQb���������

1RWH
7KH &69 ኲOH DOVR FRQWDLQV IRU DOO DFWLYH FKDQQHOV WKH HOHFWULFDO YDOXHV DFFRUGLQJ WR WKH FKRVHQ
VWDWLVWLFDO LQWHUYDO�

1RWH
)RU WHFKQLFDO GHWDLOV DQG HOHFWULFDO FKDUDFWHULVWLFV RI VHQVRUV UHIHU WR WKH GDWD VKHHWV� ZKLFK FDQ
EH GRZQORDGHG IURP WKH $PPRQLW ZHEVLWH �KWWS���ZZZ�DPPRQLW�FRP���

�������� 3\UDQRPHWHU� 'HOWD�7 6XQVKLQH 631 �

7KH S\UDQRPHWHU 'HOWD�7 6XQVKLQH 631 � PHDVXUHV JOREDO �WRWDO� DQG GL኱XVH LUUDGLDQFH LQ :�Pt� ,W SURYLGHV
� DQDORJXH YROWDJH RXWSXWV �$[� IRU JOREDO DQG GL኱XVH UDGLDWLRQ� DQG � GLJLWDO RXWSXW �'[� IRU VXQVKLQH
GXUDWLRQ�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���
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6RODU ,UUDGLDQFH 6ORSH 2ሯVHW
*OREDO 6RODU ,UUDGLDQFH ���� :�Pt�9 � :�Pt
'L኱XVH 6RODU ,UUDGLDQFH ���� :�Pt�9 � :�Pt

7DEOH ����� 3DUDPHWHUV IRU WKH FRQኲJXUDWLRQ RI 'HOWD�7 6XQVKLQH 631�

7KH RUGHU QXPEHU IRU 'HOWD�7 6XQVKLQH 631 � LV 6������

1RWH
)RU WHFKQLFDO GHWDLOV DQG HOHFWULFDO FKDUDFWHULVWLFV RI VHQVRUV UHIHU WR WKH GDWD VKHHWV� ZKLFK FDQ
EH GRZQORDGHG IURP WKH $PPRQLW ZHEVLWH �KWWS���ZZZ�DPPRQLW�FRP���

���� &RQQHFWLQJ 6HQVRUV WR &RXQWHU &KDQQHOV

7KH FRXQWHU FKDQQHOV �&� DUH RQ WKH ULJKW VLGH RI WKH DQDORJ YROWDJH FKDQQHOV �VHH 6HFWLRQb����� )RU H[DPSOH�
DQHPRPHWHUV DQG SUHFLSLWDWLRQ VHQVRUV FDQ EH FRQQHFWHG WR FRXQWHU FKDQQHOV� )RU IXUWKHU HOHFWULFDO GHWDLOV
UHIHU WR 6HFWLRQb�����

&KDQQHO 0HWHR���6 0HWHR���0 0HWHR���/
&RXQWHU &KDQQHOV � � ��

7DEOH ����� &RXQWHU &KDQQHOV RI 0HWHR���

������ $QHPRPHWHUV

$QHPRPHWHUV PHDVXUH WKH KRUL]RQWDO ZLQG VSHHG �YHORFLW\�� 7KLV SDUDPHWHU LV FUXFLDO IRU DQ\ ZLQG VLWH DV�
VHVVPHQW� &XS DQHPRPHWHUV DUH WKH JHQHUDO VWDQGDUG W\SH RI DQHPRPHWHU� 7KH\ DUH UREXVW DQG UHVLVWDQW
WR WXUEXOHQFH DQG VNHZ ZLQGV FDXVHG E\ PDVWV DQG WUDYHUVHV� (DFK DQHPRPHWHU VKRXOG EH LQGLYLGXDOO\
FDOLEUDWHG DQG HTXLSSHG ZLWK D FHUWLኲHG FDOLEUDWLRQ UHSRUW DFFRUGLQJ WR LQWHUQDWLRQDO VWDQGDUGV �H�J� 0($6�
1(7�� $W OHDVW WZR DQHPRPHWHUV KDYH WR EH LQVWDOOHG RQ D PHW PDVW� 0RVW DQHPRPHWHUV FDQ EH HTXLSSHG
ZLWK HOHFWURQLFDOO\ UHJXODWHG KHDWLQJ�

3OHDVH UHIHU WR WKH $PPRQLW ZHEVLWH �KWWS���ZZZ�DPPRQLW�FRP�� WR OHDUQ PRUH DERXW DQHPRPHWHU EH�
KDYLRXU DQG DFFXUDF\�

$QHPRPHWHUV DUH FRQQHFWHG WR FRXQWHU FKDQQHOV �&[�� 5HIHU WR )LJXUHb���� IRU WKH FRQQHFWLRQ GLDJUDP�

7KH ZLQG VSHHG �9� LV GHWHUPLQHG E\ WKH OLQHDU IXQFWLRQ RI WKH IUHTXHQF\ RXWSXW �,��

9[P/V] = VORSH[P] · ,[�/V] + RIIVHW[P/V]

(TXDWLRQ ����� &DOFXODWLRQ RI :LQG 6SHHG �9�

)RU ZLQG DVVHVVPHQW FDPSDLJQV LV LW UHTXLUHG WR SHUIRUP DQ LQGLYLGXDO 0($61(7 FDOLEUDWLRQ RI HDFK DQHPRPH�
WHU LQ D ZLQG WXQQHO WHVW WR DFKLHYH RSWLPDO DFFXUDF\ DQG SUHFLVLRQ� $IWHU FDOLEUDWLRQ XVH WKH YDOXHV IRU VORSH
DQG R኱VHW DFFRUGLQJ WR WKH FDOLEUDWLRQ SURWRFRO�

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

6HQVRU 2UGHU�1R
7KLHV )LUVW &ODVV $GYDQFHG 6����� � 6�����+
9HFWRU /��� )LUVW &ODVV 6����� � 6�����+
7KLHV &RPSDFW 6����� � 6�����+
:LQGVHQVRU �5LVº� 3����$ 6�����
9DLVDOD $QHPRPHWHU :$$��� 6�����+

7DEOH ����� 2YHUYLHZ $QHPRPHWHUV

,PSRUWDQW
,I \RX SODQ WR LQVWDOO DQHPRPHWHU 15*���+ �+DOO (኱HFW�� DQHPRPHWHU 5LVº 3����$ �5HHG VZLWFK��
DQHPRPHWHU 7KLHV �LI RSHQ GUDLQ LV XVHG�� \RX KDYH WR LPSOHPHQW WKH $PPRQLW �9 H[WHUQDO PRG�
XOH �2UGHU�1R� 0������� 6HH 6HFWLRQb�����

1RWH
)RU WHFKQLFDO GHWDLOV DQG HOHFWULFDO FKDUDFWHULVWLFV RI VHQVRUV UHIHU WR WKH GDWD VKHHWV� ZKLFK FDQ
EH GRZQORDGHG IURP WKH $PPRQLW ZHEVLWH �KWWS���ZZZ�DPPRQLW�FRP���

������ 3UHFLSLWDWLRQ 6HQVRUV �5DLQ *DXJH�

3UHFLSLWDWLRQ VHQVRUV DUH GHVLJQHG WR PHDVXUH WKH TXDQWLW\ DQG LQWHQVLW\ RI SUHFLSLWDWLRQ VWULNLQJ WKH HDUWK૰V
VXUIDFH� 3UHFLSLWDWLRQ LV EHVW PHDVXUHG ZLWK D WLSSLQJ EXFNHW GHYLFH� 3UHFLSLWDWLRQ� FROOHFWHG RYHU D VXUIDFH
RI ��� FPt� LV FRQGXFWHG WKURXJK DQ LQኳRZ VLHYH LQWR D WLSSLQJ EXFNHW� :KHQ WKH EXFNHW KDV FROOHFWHG � FPt
 ��� PP RI SUHFLSLWDWLRQ� LW WLSV RYHU� 7KLV PHDVXUHPHQW SULQFLSOH LV EDVHG RQ WKH ૳*XLGH WR 0HWHRURORJLFDO
,QVWUXPHQWV 1R �� :02૴� 3UHFLSLWDWLRQ VHQVRUV DUH W\SLFDOO\ DSSOLHG IRU PHWHRURORJLFDO DVVHVVPHQWV�
3UHFLSLWDWLRQ VHQVRUV� H�J�� <RXQJ SUHFLSLWDWLRQ VHQVRU� KDYH WR FRQQHFWHG WR FRXQWHU FKDQQHOV �&[�� 3OHDVH
UHIHU WR )LJXUHb���� IRU WKH FRQQHFWLRQ GLDJUDP�
7KH RXWSXW VLJQDO �,� IURP WKH VHQVRU LV SURSRUWLRQDO WR WKH SUHFLSLWDWLRQ TXDQWLW\ �1��

1͐P = VORSH[͐P/SXOVH] · ,[SXOVH]

(TXDWLRQ ����� &DOFXODWLRQ RI 3UHFLSLWDWLRQ 4XDQWLW\ �1�

6ORSH LV DQ LQWHUQDO SDUDPHWHU RI WKH VHQVRU� ZKLFK LV LPSRUWDQW WR FDOFXODWH WKH SUHFLSLWDWLRQ TXDQWLW\
DFFRUGLQJ WR WKH PHDVXUHPHQW UDWH VHW LQ WKH VHQVRU FRQኲJXUDWLRQ� 7KH YDOXH LV SUH�FRQኲJXUHG LQ WKH
6HQVRU +HOSHU �VHH 6HFWLRQb�������

6HQVRU 2UGHU�1R 6ORSH 2ሯVHW
7KLHV 3UHFLSLWDWLRQ
6HQVRU 6�����+ ��� PP�, � PP
<RXQJ 3UHFLSLWDWLRQ
6HQVRU 6����� � 6�����+ ��� PP�, � PP

7DEOH ����� 3DUDPHWHUV IRU WKH FRQኲJXUDWLRQ RI SUHFLSLWDWLRQ VHQVRUV

,PSRUWDQW
,I \RX LQVWDOO FDOLEUDWHG VHQVRUV� HQWHU WKH YDOXHV JLYHQ LQ WKH FDOLEUDWLRQ SURWRFRO�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���

http://www.ammonit.com/


0HWHR��� VDYHV DOO HOHFWULFDOO\ PHDVXUHG YDOXHV LQ 3XOVH WR WKH VRXUFH GDWD �6HFWLRQb����� 7KH FDOFXODWHG
YDOXHV DUH VDYHG LQ WKH &69 ኲOH �VHH 6HFWLRQb���������

1RWH
7KH &69 ኲOH DOVR FRQWDLQV IRU DOO DFWLYH FKDQQHOV WKH HOHFWULFDO YDOXHV DFFRUGLQJ WR WKH FKRVHQ
VWDWLVWLFDO LQWHUYDO�

,PSRUWDQW
,I \RX SODQ WR LQVWDOO SUHFLSLWDWLRQ VHQVRU 7KLHV �7KLHV 3URGXFW ,'� ������������� � ��������������
RU <RXQJ� \RX KDYH WR LPSOHPHQW WKH $PPRQLW �9 H[WHUQDO PRGXOH �2UGHU�1R� 0������� 6HH
6HFWLRQb�����

1RWH
)RU WHFKQLFDO GHWDLOV DQG HOHFWULFDO FKDUDFWHULVWLFV RI VHQVRUV UHIHU WR WKH GDWD VKHHWV� ZKLFK FDQ
EH GRZQORDGHG IURP WKH $PPRQLW ZHEVLWH �KWWS���ZZZ�DPPRQLW�FRP���

���� &RQQHFWLQJ 6HQVRUV WR 'LJLWDO &KDQQHOV

,Q RUGHU WR FRQQHFW IRU H[DPSOH VHULDO ZLQG YDQHV 0HWHR��� R኱HUV XS WR � GLJLWDO FKDQQHOV �'�� 7KH GLJLWDO
FKDQQHOV DUH LQ WKH PLGGOH RI WKH PHDVXULQJ XQLW QH[W WR WKH FRXQWHU FKDQQHOV �VHH 6HFWLRQb����� )RU IXUWKHU
HOHFWULFDO GHWDLOV UHIHU WR 6HFWLRQb�����

&KDQQHO 0HWHR���6 0HWHR���0 0HWHR���/
'LJLWDO &KDQQHOV � � �

7DEOH ������ 'LJLWDO &KDQQHOV RI 0HWHR���

������ :LQG 9DQHV 705

$PPRQLW UHFRPPHQGV WR LQVWDOO GLJLWDO ZLQG YDQHV 705 WR GHWHUPLQH WKH ZLQG GLUHFWLRQ� :LQG YDQHV 705
GHOLYHU PRUH SUHFLVH PHDVXUHPHQW YDOXHV WKDQ ZLQG YDQHV 327 DQG DUH OHVV VXVFHSWLEOH WR IDLOXUH EHFDXVH
RI WKHLU VROLG VWDWH GHVLJQ� $PPRQLW R኱HUV ZLQG YDQH 7KLHV )LUVW &ODVV 705 ���ELW VHULDO�V\QFKURQ DQG ZLQG
YDQH 7KLHV &RPSDFW 705 ���ELW VHULDO�V\QFKURQ�

:LQG 9DQH $FFXUDF\
7KLHV &RPSDFW 705 s �r
7KLHV &RPSDFW 327 s �r
7KLHV )LUVW &ODVV 705 s ���r
7KLHV )LUVW &ODVV 327 s �r

7DEOH ������ &RPSDULVRQ RI :LQG 9DQH $FFXUDF\

(DFK ZLQG YDQH 705 UHTXLUHV RQH GLJLWDO FKDQQHO ZKHUHDV SRWHQWLRPHWHU ZLQG YDQHV UHTXLUH WZR DQDORJ
YROWDJH FKDQQHOV HDFK� %\ LQVWDOOLQJ ZLQG YDQHV 705 LQVWHDG RI ZLQG YDQHV 327� DQDORJ YROWDJH FKDQQHOV
DUH DYDLODEOH IRU RWKHU DQDORJ VHQVRUV� H�J�� EDURPHWULF SUHVVXUH VHQVRU� WHPSHUDWXUH RU KXPLGLW\ VHQVRUV�

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+

http://www.ammonit.com/


'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

7LS
&RQVLGHULQJ D PHDVXUHPHQW V\VWHP ZLWK ZLQG YDQHV 705 D VPDOOHU 0HWHR��� PRGHO ZLWK OHVV
FKDQQHOV FDQ EH VXኴFLHQW � IRU H[DPSOH 0HWHR���6 ZLWK �� FKDQQHOV �� DQDORJ YROWDJH FKDQQHOV�
� FRXQWHU FKDQQHOV DQG � GLJLWDO FKDQQHOV��

6HQVRU 2UGHU�1R
7KLHV )LUVW &ODVV 6�����+
7KLHV &RPSDFW 6����� � 6�����+

7DEOH ������ 3DUDPHWHUV IRU WKH FRQኲJXUDWLRQ RI ZLQG YDQHV 705

,PSRUWDQW
,I \RX SODQ WR LQVWDOO ZLQG YDQH 7KLHV )LUVW &ODVV 705 �7KLHV 3URGXFW ,'� �������������� RU 7KLHV
&RPSDFW 705 �7KLHV 3URGXFW ,'� ������������� � ��������������� \RX FDQ RSWLRQDOO\ LPSOHPHQW
WKH $PPRQLW �9 H[WHUQDO PRGXOH �2UGHU�1R� 0������� 6HH 6HFWLRQb�����

1RWH
)RU WHFKQLFDO GHWDLOV DQG HOHFWULFDO FKDUDFWHULVWLFV RI VHQVRUV UHIHU WR WKH GDWD VKHHWV� ZKLFK FDQ
EH GRZQORDGHG IURP WKH $PPRQLW ZHEVLWH �KWWS���ZZZ�DPPRQLW�FRP���

������ 3UHFLSLWDWLRQ 0RQLWRUV

3UHFLSLWDWLRQ PRQLWRUV GHWHUPLQH WKH EHJLQQLQJ DQG WKH HQG RI SUHFLSLWDWLRQ DQG WKH GXUDWLRQ RI WKH SHULRG
RI SUHFLSLWDWLRQ� 7KH VHQVRU GHOLYHUV VWDWXV RXWSXW� L�H� SUHFLSLWDWLRQ RQ RU SUHFLSLWDWLRQ R኱�

,PSRUWDQW
,I \RX SODQ WR LQVWDOO SUHFLSLWDWLRQ PRQLWRU 7KLHV �7KLHV 3URGXFW ,'� ��������������� \RX KDYH WR
LPSOHPHQW WKH $PPRQLW �9 H[WHUQDO PRGXOH �2UGHU�1R� 0������� 6HH 6HFWLRQb�����

���� &RQQHFWLQJ 6HQVRUV WR $QDORJ &XUUHQW

7KH GDWD ORJJHU W\SHV 0HWHR���0 DQG 0HWHR���/ R኱HU DQDORJ FXUUHQW FKDQQHOV� 0HWHR���/ SURYLGHV WZR
FRQQHFWRUV� 0HWHR���0 RQH� %DURPHWULF SUHVVXUH VHQVRUV FDQ EH FRQQHFWHG WR WKHVH FKDQQHOV WKDW R኱HU D
FXUUHQW UDQJH RI �P$� ��P$ DQG ���P$� )RU IXUWKHU HOHFWULFDO GHWDLOV UHIHU WR 6HFWLRQb�����

&KDQQHO 0HWHR���6 0HWHR���0 0HWHR���/
$QDORJ &XUUHQW
&KDQQHOV � � �

7DEOH ������ $QDORJ &XUUHQW &KDQQHOV RI 0HWHR���

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���
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���� &RQQHFWLQJ 6HQVRUV WR 56��� 0

$OO GDWD ORJJHU W\SHV RI 0HWHR��� R኱HU D 56��� 0 �PDVWHU� VORW WR FRQQHFW XS WR HLJKW VPDUW VHQVRUV� )RU
IXUWKHU HOHFWULFDO GHWDLOV UHIHU WR 6HFWLRQb�����

:KHQ DGGLQJ DQ 56��� VHQVRU LQ WKH 0HDVXUHPHQW→ 6HQVRUV PHQX� D �VHOHFWDEOH� FKDQQHO QDPH EHWZHHQ
0� DQG 0� LV DVVLJQHG WR WKH VHQVRU� 6XELQGH[HV� H�J�� 0�B�� 0�B�� DUH FUHDWHG IRU PHDVXUHG GDWD DQG
HYDOXDWLRQV� ,Q WKH 0HDVXUHPHQW→ (YDOXDWLRQ PHQX WKH HYDOXDWLRQV DUH GLVSOD\HG� %RWK PHDVXUHG YDOXHV
DQG HYDOXDWHG GDWD DUH LQFOXGHG LQ WKH &69 ኲOHV DQG FDQ EH VHHQ LQ WKH 'DWD→ /LYH PHQX�

7KH IROORZLQJ 56��� VHQVRUV DUH VXSSRUWHG� 3OHDVH UHPHPEHU WKDW PRVW 56��� VHQVRUV KDYH WR EH FRQ�
ኲJXUHG EHIRUH XVH� 7KLV FRQኲJXUDWLRQ KDV DOVR EH DSSOLHG ZKHQ DGGLQJ WKH VHQVRUV WR 0HWHR�� LQ WKH
0HDVXUHPHQW→ 6HQVRUV PHQX�

,PSRUWDQW
:H UHFRPPHQG DQ RSHUDWLRQ EDXGUDWH RI ����� %DXG RU KLJKHU WR DFKLHYH SROOLQJ HDFK VHQVRU LQ
OHVV WKDQ ��� V� 3OHDVH QRWH WKDW WKH VHOHFWHG EDXGUDWH DQG PHDVXUHPHQW UDWH DUH DSSOLHG WR DOO
56��� VHQVRUV FRQQHFWHG WR WKH EXV� ,W LV LPSRUWDQW WKDW HDFK VHQVRU LV FRQኲJXUHG ZLWK D XQLTXH
56��� DGGUHVV LQ WKH EXV�

6HQVRU
W\SH

6HQVRU
PRGHO 'HVFULSWLRQ &KDQQHOV DQG

(YDOXDWHG GDWD
6HQVRU
V SUHYLRXV

FRQሰJXUDWLRQ QHHGHG

8OWUDVRQLF

7KLHV
8OWUDVRQLF
$QHPRPH�
WHU
�'

�B���[B[[B[[[�
7HOHJUDP �

0[B�� :LQG VSHHG� 0[B��
:LQG GLUHFWLRQ� 0[B��
$FRXVWLF YLUWXDO
WHPSHUDWXUH

%DXGUDWH� $GGUHVV� +DOI
GXSOH[ PRGH� VFDODU
DYHUDJLQJ RYHU � V

8OWUDVRQLF

7KLHV
8OWUDVRQLF
$QHPRPH�
WHU
�'

�B����B[[B[[[�
7HOHJUDP �

0[B�� :LQG VSHHG
D]LPXW� 0[B�� :LQG
GLUHFWLRQ D]LPXW� 0[B��
:LQG VSHHG HOHYDWLRQ�
0[B�� $FRXVWLF YLUWXDO
WHPSHUDWXUH

%DXGUDWH� $GGUHVV� +DOI
GXSOH[ PRGH� VFDODU
DYHUDJLQJ RYHU � V

8OWUDVRQLF

10($ �
7KLHV
8OWUDVRQLF
$QHPRPH�
WHU
&RPSDFW

6HQVRUV
VXSSRUWLQJ
10($
VWDQGDUG�
)RU H[DPSOH
7KLHV
�B���[B[[B[[[�
7HOHJUDP �

0[B�� :LQG GLUHFWLRQ�
0[B�� :LQG VSHHG

10($ �ZKHQ QHHGHG��
%DXGUDWH� $GGUHVV� +DOI
GXSOH[ PRGH� VFDODU
DYHUDJLQJ RYHU � V

8OWUDVRQLF /X኱W 9HQWXV
9���$

/X኱W 9HQWXV
�'
8OWUDVRQLF
9(1786�
9���$�80%
�0RGEXV
UHJLVWHUV ��
DQG ���

0[B�� :LQG GLUHFWLRQ�
0[B�� :LQG VSHHG

%DXGUDWH� $GGUHVV�
0RGEXV SURWRFRO� SDULW\
QRQH� VFDODU DYHUDJLQJ
RYHU � V

8OWUDVRQLF /X኱W
:6�6HULHV

/X኱W
:HDWKHU
VWDWLRQ
:6[�80%
�0RGEXV
UHJLVWHUV ���
��� ��� ��
DQG ���

0[B�� 5HODWLYH KXPLGLW\
�DFW��� 0[B�� 5HO� DLU
SUHVVXUH �DFW��� 0[B��
:LQG GLUHFWLRQ IDVW�
0[B�� DLU WHPSHUDWXUH r&
�DFW��� 0[B�� :LQG VSHHG
IDVW P�V

%DXGUDWH ��������
$GGUHVV� 0RGEXV
SURWRFRO� SDULW\ QRQH�
VFDODU DYHUDJLQJ RYHU � V

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

6HQVRU
W\SH

6HQVRU
PRGHO 'HVFULSWLRQ &KDQQHOV DQG

(YDOXDWHG GDWD
6HQVRU
V SUHYLRXV

FRQሰJXUDWLRQ QHHGHG

8OWUDVRQLF
*LOO
:LQGPDVWHU
3UR �'

*LOO
$QHPRPH�
WHU 8OWUD �'�
0RGH �

0[B�� :LQG GLUHFWLRQ
D]LPXW� 0[B�� :LQG
VSHHG D]LPXW� 0[B��
:LQG VSHHG HOHYDWLRQ

%DXGUDWH ����� �%���
$GGUHVV �GHIDXOW 4��
DYHUDJLQJ LQDFWLYH �*���
VDPSOLQJ UDWH �� +] �3���
3ROODU SROOHG �0��� 2XWSXW
IRUPDW &69 �2��

8OWUDVRQLF *LOO :LQG
2EVHUYHU �'

*LOO
$QHPRPH�
WHU 8OWUD �'�
0RGH �

0[B�� :LQG GLUHFWLRQ
D]LPXW� 0[B�� :LQG
VSHHG D]LPXW

%DXGUDWH ����� �%���
$GGUHVV �GHIDXOW $��
DYHUDJLQJ LQDFWLYH �*���
VDPSOLQJ UDWH �� +] �3���
3ROODU SROOHG �0��� 2XWSXW
IRUPDW &69 �2��

6HQVRU W\SH 6HQVRU PRGHO 'HVFULSWLRQ
&KDQQHOV DQG
(YDOXDWHG

GDWD

6HQVRU
V
SUHYLRXV

FRQሰJXUDWLRQ
QHHGHG

3RZHU 0HWHU *'���� 3RZHU
0HWHU

*'����
0XOWL�IXQFWLRQ
3RZHU $QDO\]HU
�0RGEXV
UHJLVWHUV �� WR
���

0[B�� $FWLYH
SRZHU� 0[B��
3RZHU IDFWRU�
0[B�� 5HDFWLYH
SRZHU� 0[B��
$SSDUHQW SRZHU

%DXGUDWH
��������
$GGUHVV

:LQG 9DQH
:LQG YDQH
7KLHV )LUVW &ODVV
56���

�B����B[�B���
0[B�� :LQG
VSHHG� 0[B��
:LQG GLUHFWLRQ

%DXGUDWH�
$GGUHVV� +DOI
GXSOH[ PRGH

:LQG 9DQH
7KLHV :LQG
9DQH � %LWV
3DUDOOHO YLD ,&3
,����

,&3 &21 ,����
56��� 0RGXOH
WR FRQQHFW WZR
7KLHV ��ELW
SDUDOOHO ZLQG
YDQHV

0[B�� :LQG
GLUHFWLRQ YDQH
',� a ',��
0[B�� :LQG
GLUHFWLRQ YDQH
',� a ',��

6DPH
FRQኲJXUDWLRQ DV
IRU 0HWHR���
%DXGUDWH
������ $GGUHVV
�� &KHFNVXP
GLVDEOHG� 3DULW\
�1�

%DURPHWULF
3UHVVXUH 6HQVRU

%DURPHWHULF
3UHVVXUH 6HQVRU
7KLHV 56���

�B����B��B[[[�
7HOHJUDPP �

0[B�� $LU
SUHVVXUH� 0[B��
7HPSHUDWXUH

%DXGUDWH�
$GGUHVV

7DEOH ������ 0HWHR��� VXSSRUWHG 56��� VHQVRUV �RWKHUV�

7LS
)RU PRUH LQIRUPDWLRQ DERXW 7KLHV DFRXVWLF YLUWXDO WHPSHUDWXUH VHH VHQVRU
V PDQXDO�

������ 7KLHV 8OWUDVRQLF &RQሰJXUDWLRQ 2SWLRQV

%HIRUH \RX FRQQHFW 7KLHV VHQVRUV WR 0HWHR���� WKH\PXVW EH FRQኲJXUHG� $PPRQLW R኱HUV VRPH FRQኲJXUDWLRQ
RSWLRQV RQ SXUFKDVH�

2UGHU 1R� ����P��K��U��

ૹ 
P
 LV IRU VHQVRU PRGHO�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���



� ૪ 86 �' FRPSDFW
� ૪ 86 �'
� ૪ 86 �'

ૹ 
K
 LV IRU KHDWLQJ 
�
� ૪ VWDQGDUG
� ૪ 37& +HDWLQJ VWDLQOHVV�VWHDO FDSV
� ૪ OLNH � SOXV DGGLWLRQDVO FKDVVLV KHDWLQJ ���9�

 IRU 86 �'�
� ૪ VWDQGDUG
� ૪ H[WUHPH FRQGLWLRQV

ૹ 
U
 LV IRU 56��� FRQኲJXUDWLRQ�
� ૪ %DXG UDWH ���� ��1�� ௾ IRU 0HWHR��
� ૪ %DXG UDWH ����� ��1�� ௾ IRU 0HWHR��

6WDQGDUG VHWWLQJV�

ૹ +DOI GXSOH[
ૹ �1�
ૹ +HDWLQJ RQ
ૹ $QDORJ RXWSXWV �����9
ૹ :LQG VSHHG VFDOH �����P�V

6SHFLDO VHWWLQJV �KDYH WR EH LQFOXGHG ZKHQ RUGHULQJ WKH GHYLFH��

ૹ )XOO GXSOH[
ૹ +HDWLQJ R኱
ૹ $',2 VSHFLDO XVH
ૹ $QDORJ RXWSXWV P$
ૹ $QDORJ RXWSXWV UDQJH �����9 ������P$

������ /XሯW 80% &RQሰJXUDWLRQ 7RRO

%HIRUH \RX FRQQHFW /X኱W VHQVRUV WR 0HWHR���� \RX KDYH WR FRQኲJXUH WKH VHQVRUV� 3OHDVH GRZQORDG DQG LQ�
VWDOO WKH VRIWZDUH 80%�&RQኲJ�7RRO �KWWS���ZZZ�OXIIW�FRP�HQ�VXSSRUW�GRZQORDGV�VRIWZDUH�"VXEFDWHJRU\� 
��� DQG IROORZ WKH QH[W VWHSV�

�� 3RZHU R኱ WKH VHQVRU�
�� &RQQHFW VHQVRU
V $�� %� WR \RXU FRPSXWHU XVLQJ 56��� WR 86% RU 56��� DGDSWHU�
�� 6WDUW &RQኲJ�6RIWZDUH�80% DQG VHWXS FRQQHFWLRQ LQ PHQX (GLW�&RQQHFWLRQ VHWWLQJV�
�� ,Q RUGHU WR FRQኲJXUH WKH VHQVRU� VZLWFK DOO VHQVRUV WHPSRUDULO\ WR 80% SURWRFRO LQ PHQX 2SWLRQV
�IROORZ LQVWUXFWLRQV��

�� $GG QHZ VHQVRU LQ PHQX (GLW�6HQVRU� 6HOHFW WKH DSSURSULDWH W\SH IURP WKH OLVW DQG ,' �GHIDXOW ��� 'R
QRW H[LW WKLV PHQX� SUHVV &RQኲJXUH WR DFFHVV VHQVRU FRQኲJXUDWLRQ�

�� /RDG SURኲOH IURP VHQVRU �SUHVV EXWWRQ DJDLQ LI LW GRHV QRW UHVSRQG�� 6HOHFW WDE ZLWK VHQVRU
V W\SH
QDPH DQG FRQኲJXUH DV GHVFULEHG LQ WKH XSSHU WDEOH�

�� 6WRUH SURኲOH RQ VHQVRU WR DSSO\ WKH FRQኲJXUDWLRQ FKDQJHV WR WKH VHQVRU� $OVR VWRUH SURኲOH RQ GLVN WR
NHHS D FRS\ RI VHQVRU
V FRQኲJXUDWLRQ�

�� &ORVH FRQኲJXUDWLRQ SURJUDP� GLVFRQQHFW DQG SRZHU R኱ WKH VHQVRU� &RQQHFW WKH VHQVRU WR WKH ORJJHU
DQG SRZHU RQ WKH VHQVRU�

�� $GG WKH VHQVRU WR ORJJHU
V VHQVRUV OLVW LQ PHQX 0HDVXUHPHQW�6HQVRUV� DSSO\LQJ WKH VDPH FRQኲJXUD�
WLRQ�

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

������ *LOO :LQG &RQሰJXUDWLRQ 7RRO

%HIRUH *LOO VHQVRUV DUH FRQQHFWHG WR 0HWHR���� \RX KDYH WR FRQኲJXUH WKH VHWWLQJV� 3OHDVH GRZQORDG DQG
LQVWDOO *LOO :LQG &RP �KWWS���ZZZ�JLOO�FR�XN�PDLQ�VRIWZDUH�KWPO� DQG IROORZ WKH QH[W VWHSV�

8VH WKH :L]DUG WRRO WR FKDQJH IURP WKH GHIDXOW FRQኲJXUDWLRQ DOO SDUDPHWHUV VSHFLኲHG LQ WKH XSSHU WDEOH�

�� 'R QRW IRUJHW WR ኲQDOO\ VDYH WKH FRQኲJXUDWLRQ UHSRUW LQ PHQX 7RROV�
�� &ORVH FRQኲJXUDWLRQ SURJUDP� GLVFRQQHFW DQG SRZHU R኱ WKH VHQVRU� &RQQHFW WKH VHQVRU WR WKH ORJJHU
DQG SRZHU RQ WKH VHQVRU�

�� $GG WKH VHQVRU WR ORJJHU
V VHQVRUV OLVW LQ PHQX 0HDVXUHPHQW�6HQVRUV� DSSO\LQJ WKH VDPH FRQኲJXUD�
WLRQ�

1RWH
3OHDVH QRWLFH WKDW DQ\ ZLQG PDJQLWXGH ORZHU WKDQ GHኲQHG E\ VHQVRU
V SDUDPHWHU . �GHIDXOW �����
P�V� ZLOO KDYH WKH ZLQG GLUHFWLRQ RPLWWHG�

,PSRUWDQW
3OHDVH QRWLFH WKDW *LOO :LQGPDVWHU VHQVRUV GR QRW VXSSRUW FRQQHFWLQJ PRUH WKDQ RQH XQLW LQ D
EXV�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���

http://www.gill.co.uk/main/software.html
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

&KDSWHU ��

7HFKQLFDO 'DWD

���� 6SHFLሰFDWLRQ

3URSHUW\ 6SHFLሰFDWLRQ
+RXVLQJ 'LPHQVLRQV ���[���[��PP
:HLJKW ���J
3URWHFWLRQ ,3��
7HPSHUDWXUH ��� ��� ���r& �RSHUDWLRQ�

��� ��� ���r& �GLVSOD\ UHDGDEOH�

0HPRU\
0HWHR���6� �*%
0HWHR���0� �*%
0HWHR���/� �*%

'DWH )RUPDW <<<<�00�''
7LPH )RUPDW KK�PP�VV

&ORFN

%X኱HUHG UHDO WLPH FORFN
$FFXUDF\� ��� ��� ���r& �s���SSP��
� ��� ���r& �s�SSP�
�9 /LWKLXP %XWWRQ &HOO &5�����
DSSUR[� ��� P$K� RSHUDWLQJ WLPH !� \HDUV

3RZHU 6XSSO\ 1R LQWHUQDO VXSSO\� �VHH 7DEOHb�����

7DEOH ����� 6SHFLኲFDWLRQ

,PSRUWDQW
0HWHR��� KDV QR LQWHUQDO VXSSO\ EDWWHU\� ([WHUQDO SRZHU VXSSO\ LV HVVHQWLDO IRU SURSHU RSHUDWLRQ�
7DEOHb���� FRQWDLQV WKH FKDUDFWHULVWLFV RI WKH YROWDJH VXSSO\ DQG WKH FXUUHQW FRQVXPSWLRQ RI WKH
GDWD ORJJHU�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���



4x  threaded  inserts  for  mounƟng
metric  screw  thread:  M5
screw-­‐in-­‐depth:  10  mm

)LJXUH ����� 0RXQWLQJ WKUHDGV GLPHQVLRQV�

���� (OHFWULFDO &KDUDFWHULVWLFV

7KH YDOXHV JLYHQ LQ WKH WDEOHV 7DEOHb���� WR 7DEOHb���� FRQWDLQ WKH VSHFLኲFDWLRQV RI WKH GLJLWDO DQG DQDORJ
LQSXWV DQG RXWSXWV� 7KH JLYHQ YDOXHV DUH VSHFLኲHG IRU D WHPSHUDWXUH UDQJH RI ��� WR ���r&�

1RWH
$OO LQSXWV DQG RXWSXWV DUH SURWHFWHG DJDLQVW RYHUYROWDJH DQG HOHFWURVWDWLF GLVFKDUJH� $OO YROWDJH
RXWSXWV RI WKH GDWD ORJJHU DUH IXVHG E\ DQ VHOI�UHVHWWLQJ HOHFWURQLF IXVH� )XUWKHUPRUH� WKH SRZHU
VXSSO\ FRPSULVHV DQ LQYHUVH�SRODULW\ SURWHFWLRQ�

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

&KDQQHO 3URSHUW\ 6SHFLሰFDWLRQ

$QDORJ 9ROWDJH �'L኱HUHQWLDO
,QSXWV�

&KDQQHOV
$� ��� $�� �0HWHR���/�
$� ��� $� �0HWHR���0�
$� ��� $� �0HWHR���6�

$YDLODEOH 9ROWDJH 5DQJHV
�'&�

s���9� s�9� s��9 DQG ���9
��� ���9

,QWHUQDO 5HVROXWLRQ �%LW�
�� ELW �5DQJH� s���9�
�� ELW �5DQJH� s�9�
�� ELW �5DQJH� s��9�
�� ELW �5DQJH� ���9 ������9�

,QWHUQDO 5HVROXWLRQ �9ROWDJH�
��� w9 �5DQJH� s���9�
�� w9 �5DQJH� s�9�
��� w9 �5DQJH� s��9�
��� w9 �5DQJH� ���9 ������9�

,QSXW ,PSHGDQFH � 0̽
,QSXW 9ROWDJH PLQ� ���9

PD[� ���9
0D[LPXP 0HDVXUHPHQW
)UHTXHQF\ � +]

$QDORJ &XUUHQW �'L኱HUHQWLDO
,QSXWV�

&KDQQHOV $&� ��� $&� �0HWHR���/�
$&� �0HWHR���0�

$YDLODEOH &XUUHQW 5DQJHV
�'&� s�P$� s��P$� s���P$

0HDVXUHPHQW (UURU
� ���� �5DQJH� s�P$�
� ����� �5DQJH� s��P$�
� ����� �5DQJH� s���P$�

5HVROXWLRQ �%LWV� �� ELW �s�P$�� �� ELWV
�s��P$� s���P$�

,QSXW ,PSHGDQFH �6KXQW� ��� ̽
0D[LPXP ,QSXW &XUUHQW ��� P$
0D[LPXP ,QSXW 9ROWDJH ����9

0D[LPXP 0HDVXUHPHQW
)UHTXHQF\ �+]

&RXQWHU �1RQ�'L኱HUHQWLDO
,QSXWV�

&KDQQHOV
&� ��� &�� �0HWHR���/�
&� ��� &� �0HWHR���0�
&� ��� &� �0HWHR���6�

)UHTXHQF\ 5DQJH
�77/�/HYHO� �+] ��� ��N+]
)UHTXHQF\ 5HVROXWLRQ � ��� +]
9ROWDJH 7KUHVKROG �I ! � +]� ����9
,QSXW 9ROWDJH PLQ� ���9

PD[� ���9

'LJLWDO �6HULDO ,QSXW �
2XWSXW�

&KDQQHOV
'� ��� '� �0HWHR���/�
'� ��� '� �0HWHR���0�
'� ��� '� �0HWHR���6�

,QSXW 9ROWDJH 5DQJH �+LJK
6WDWH� �9 ��� ��9
,QSXW 9ROWDJH 5DQJH �/RZ
6WDWH� ����9 ��� ���9
,QSXW 5HVLVWDQFH ೑ �� N̽

6ZLWFKHV

&KDQQHOV
6� ��� 6� �0HWHR���/�
6� ��� 6� �0HWHR���0�
6� ��� 6� �0HWHR���6�

6ZLWFK 9ROWDJH 5DQJH �9 ��� ��9
0D[� &XUUHQW &RQWLQXRXV
6ZLWFK ��� P$
3HDN 6ZLWFK &XUUHQW �� V� ��� P$
6ZLWFK 2Q 5HVLVWDQFH � ��� P̽
6ZLWFK 2኱ 5HVLVWDQFH ! �� 0̽

7DEOH ����� (OHFWULFDO VSHFLኲFDWLRQV RI DQDORJ DQG GLJLWDO LQSXWV
k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���



&KDQQHO 3URSHUW\ 6SHFLሰFDWLRQ
6ZLWFKHV (OHFWULFDO &KDQQHOV 6� ��� 6�

'LJLWDO &ORFN 2XWSXW

(OHFWULFDO &KDQQHOV '� ��� '�
+LJK 6WDWH �9
/RZ 6WDWH �9
2XWSXW 5HVLVWDQFH ��� ̽
0LQLPDO /RDG 5HVLVWDQFH ��� ̽

7DEOH ����� (OHFWULFDO VSHFLኲFDWLRQV RI DQDORJ DQG GLJLWDO RXWSXWV

,PSRUWDQW
7KH VZLWFKHV VHFWLRQ RI WKH 0HWHR��� FRPSULVHV �9 RXWSXWV WR VXSSO\ SHULIHULFDO GHYLFHV LQVLGH
WKH VWHHO FDELQHW RI WKH PHDVXUHPHQW VHWXS� 7KH �9 VXSSO\ LV QRW LQWHQGHG WR VXSSO\ VHQVRUV
FRQQHFWHG ZLWK ORQJ FDEOHV GXH WR WKH ULVN RI GDPDJH FDXVHG E\ OLJKWQLQJ VWULNH�
7KH �9 RXWSXWV SURYLGH DQ HOHFWURQLF FXUUHQW OLPLWHU DQG DQ RYHUYROWDJH SURWHFWLRQ�

3URSHUW\ 6SHFLሰFDWLRQ
0D[� RXWSXW YROWDJH ��� 9
0LQ� RXWSXW YROWDJH ��� 9
0D[� RXWSXW FXUUHQW SHU RXWSXW WHUPLQDO �� P$

7DEOH ����� (OHFWULFDO VSHFLኲFDWLRQV RI WKH �9 RXWSXW

3URSHUW\ 6SHFLሰFDWLRQ
6HULDO LQWHUIDFH SRUW 0DOH ��SLQ 56��� FRQQHFWRU IRU FRQQHFWLRQ

WR VHULDO PRGHP
0D[LPDO %DXGUDWH ������ %DXG

7DEOH ����� (OHFWULFDO VSHFLኲFDWLRQV RI WKH 56��� ,QWHUIDFH

,PSRUWDQW
0HWHR��� KDV QR LQWHUQDO VXSSO\ EDWWHU\� ([WHUQDO SRZHU VXSSO\ LV HVVHQWLDO IRU SURSHU RSHUDWLRQ�
7DEOHb���� FRQWDLQV WKH FKDUDFWHULVWLFV RI WKH YROWDJH VXSSO\ DQG WKH FXUUHQW FRQVXPSWLRQ RI WKH
GDWD ORJJHU�

3RZHU 6XSSO\ 3URSHUW\ 6SHFLሰFDWLRQ
6XSSO\ 9ROWDJH ,QSXW �ZLWK
5HYHUVH 9ROWDJH 3URWHFWLRQ�

6XSSO\ 9ROWDJH 5DQJH �9 �'&� ��� ��9 �'&�
3HDN 6XSSO\ 9ROWDJH ��� V� ��9 �'&�

&XUUHQW &RQVXPSWLRQ

$YHUDJH &XUUHQW
&RQVXPSWLRQ # ��9 �'&�
GXULQJ PHDVXUHPHQW

� �� P$ �3 � ��� P:�

$YHUDJH &XUUHQW
&RQVXPSWLRQ # ��9 �'&�
GXULQJ FRPPXQLFDWLRQ

� �� P$ �3 � ��� P:�

$YHUDJH &XUUHQW
&RQVXPSWLRQ # ��9 �'&�
ZLWK GLVSOD\ LOOXPLQDWLRQ

� ��� P$ �3 � � :�

7DEOH ����� (OHFWULFDO VSHFLኲFDWLRQV RI WKH SRZHU VXSSO\
�7KH IUHTXHQF\ UHVROXWLRQ GHSHQGV RQ WKH SHULRG WLPH VHWWLQJ� /RQJHU SHULRG WLPH VHWWLQJ UHVXOWV LQ KLJKHU UHVROXWLRQ�

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

&KDSWHU ��

$FFHVVRULHV

���� ([WHUQDO 0RGXOH �9 6XSSO\ �0������

7R SRZHU VHQVRUV UHTXLULQJ �9 IRU WKH XVH ZLWK 0HWHR���� WKH H[WHUQDO PRGXOH 0����� FDQ EH DSSOLHG�
$PPRQLW VXJJHVWV WKH XVH RI WKLV PRGXOH IRU WKH VHQVRUV JLYHQ LQ WKH OLVW EHORZ� ,Q JHQHUDO WKH 0�����
PRGXOH SURYLGHV GL኱HUHQW SXOO�XS RU SXOO�GRZQ UHVLVWRUV DQ DOVR D �9 RXWSXW ZLWK DFWLYH FXUUHQW OLPLW�

�� 3RWHQWLRPHWULF ZLQG YDQHV ��P$�� WZR SURWHFWLRQ UHVLVWRUV� H�J��

ૹ :LQG YDQH 7KLHV &RPSDFW ��N� �7KLHV 3URGXFW ,'� �������������� � ��������������� ௾ VHH 6HF�
WLRQb������

ૹ :LQG YDQH 9HFWRU :���3 ��N� ௾ VHH 6HFWLRQb������
ૹ 2SWLRQDO� $QHPRPHWHU 15* ���+ �+DOO (኱HFW�� $QHPRPHWHU 5LVº 3����$ �5HHG VZLWFK� ௾ VHH
6HFWLRQb������

�� 3RWHQWLRPHWULF ZLQG YDQHV ���P$�� WZR SURWHFWLRQ UHVLVWRUV� H�J��

ૹ :LQG YDQH 7KLHV )LUVW &ODVV ��N� �7KLHV 3URGXFW ,'� �������������� ௾ VHH 6HFWLRQb������
ૹ :LQG YDQH 9HFWRU :���3�/ ��N� ௾ VHH 6HFWLRQb������
ૹ :LQG YDQH 15* ����3 ���N� ௾ VHH 6HFWLRQb������

�� &RXQWHU� VZLWFK RU RSHQ�FROOHFWRU� SXOO�XS UHVLVWRU ��N��� H�J��

ૹ 3UHFLSLWDWLRQ VHQVRU 7KLHV �7KLHV 3URGXFW ,'� ������������� � �������������� ௾ VHH 6HFWLRQb������
ૹ 3UHFLSLWDWLRQ VHQVRU <RXQJ ௾ VHH 6HFWLRQb������
ૹ $QHPRPHWHU 15* ���+ �+DOO (኱HFW� ௾ VHH 6HFWLRQb������
ૹ $QHPRPHWHU 5LVº 3����$ �5HHG VZLWFK� ௾ VHH 6HFWLRQb������
ૹ $QHPRPHWHU 7KLHV �LI RSHQ GUDLQ RXWSXW LV XVHG� ௾ VHH 6HFWLRQb������

�� 'LJLWDO LQSXW � VWDWXV� SXOO�GRZQ UHVLVWRU ���N�� H�J��

ૹ &RQWURO VZLWFK
ૹ 3UHFLSLWDWLRQ PRQLWRU 7KLHV �7KLHV 3URGXFW ,'� �������������� ௾ VHH 6HFWLRQb������

�� 6XSSO\� VWDELOLVHG DQG DFWLYHO\ IXVHG �9 � ���P$ RXWSXW� H�J��

ૹ $& DGDSWHU IRU 15* DQHPRPHWHU
ૹ 2SWLRQDO� :LQG YDQH 7KLHV )LUVW &ODVV 705 �7KLHV 3URGXFW ,'� ��������������� :LQG YDQH 7KLHV
&RPSDFW 705 �7KLHV 3URGXFW ,'� ������������� � �������������� ௾ VHH 6HFWLRQb������

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���



1 2 3

64 5

8 97

1210 11

17.5mm

Metal foot catch

Earth Contact

3, 6:   Thies Vane First Class (10mA)

4:       Pull Down (10k)

5:       Pull Up (6k8)

1
0
0
 m

m

Ammonit M83501

1, 2:   Thies Vane Compact (1mA)

8, 9:    +5V/110mA Output (fused with PTC)

10:      GND

11:      +9V ... +24V Supply

12:      GND

(Supply Fuse: T0.8A time lag)

7:        GND

)LJXUH ����� �9 ([WHUQDO 0RGXOH� 3LQ $VVLJQPHQW

3DUDPHWHU 3LQ 0LQ 0D[
6XSSO\ YROWDJH '& �� �9 ��9
2XWSXW YROWDJH �� � ���9 ���9
2XWSXW FXUUHQW �ͥ  ��r&� ���P$
&XUUHQW OLPLW 3LQ � DQG � �� � �P$
&XUUHQW OLPLW 3LQ � DQG � �� � ��P$
2SHUDWLQJ WHPSHUDWXUH ���r& ���r&
4XLHVFHQW FXUUHQW �P$ # ��9
*URXQG �� �� ���
)XVH 7���D �WLPH ODJ�� � [ ��PP

7DEOH ����� (OHFWULFDO &KDUDFWHULVWLFV

ૹ 6XSSO\ ZLWK IXVH 7���$ �WLPH ODJ�

ૹ +RXVLQJ GLPHQVLRQV �ZLGWK [ KHLJKW [ GHSWK�� ���� [ ��� [ ���PP

ૹ 0RXQWLQJ RQ ',1�UDLO ��� [ ���PP�

ૹ 7HUPLQDO� ZLUH FURVV VHFWLRQ IURP ���� WR ���PPt

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

6k8

470R

470R

5k1

5k1

10k

2

4

1

6

3

5

12

10

5V / 1mA

5V / 1mA

5V / 10mA

5V / 10mA

Pull Up

Pull Down

PTC

Supply: 9V ... 24V

11

5V

Fuse

Earth Contact

7

GND

8

9
5V Out

)LJXUH ����� �9 ([WHUQDO 0RGXOH� 3ULQFLSOH RI 2SHUDWLRQ

Analog
Meteo40

Voltage

A y

10kΩ

k2  Ω

1kΩ

11

A

B x

x

, yB

9V ... 24V

S

E

W

Wind Vane

M83501
1/2/3/6 (5V)

)LJXUH ����� �9 ([WHUQDO 0RGXOH� 3URWHFWLRQ UHVLVWRU IRU SRWHQWLRPHWULF ZLQG YDQH ��N�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���



5V

CNT

Counter
Sensor

Supply 9V ... 24V

6k8

11

M83501

512

)LJXUH ����� �9 ([WHUQDO 0RGXOH� &RXQWHU LQSXW ZLWK SXOO�XS UHVLVWRU �RSHQ FROOHFWRU�

5V

Sensor

Supply 9V ... 24V

11

6k8

Counter

CNT

M83501

512

)LJXUH ����� �9 ([WHUQDO 0RGXOH� &RXQWHU LQSXW ZLWK SXOO�XS UHVLVWRU �VZLWFK RXWSXW�

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

5V

6k8

Supply 9 ... 24V

11

M83500

Sensor

CNT

Counter

9 5

)LJXUH ����� �9 ([WHUQDO 0RGXOH� &RXQWHU LQSXW ZLWK SXOO�XS UHVLVWRU ��9 VXSSO\ IRU VHQVRU�

5V

Digital In

Status (on/off)

12

4

11
Supply 9 ... 24V

9

M83500

10k

)LJXUH ����� �9 ([WHUQDO 0RGXOH� 'LJLWDO LQSXW ZLWK SXOO�GRZQ UHVLVWRU

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���



5V

Vane

TMR

CLK

Digital In

(12V)

12

4

11
Supply 9 ... 24V

9

M83500

10k

)LJXUH ����� �9 ([WHUQDO 0RGXOH� 'LJLWDO LQSXW ZLWK SXOO�GRZQ UHVLVWRU �GLJLWDO ZLQG YDQH 7KLHV
705�

���� ([WHUQDO 0RGXOH 56��� �0������

ૹ %LDVLQJ UHVLVWRU IRU 56��� EXV ����த��FRQኲJXUDEOH ZLWK MXPSHUV�
ૹ 56��� EXV WHUPLQDWLRQ ����த� �VZLWFKDEOH ZLWK MXPSHUV�
ૹ 2YHU�YROWDJH SURWHFWLRQ IRU DOO 56��� EXV OLQHV
ૹ $ VWDELOLVHG DQG DFWLYHO\ IXVHV �9 � ���P$ RXWSXW IRU JHQHUDO SXUSRVHV
ૹ 3URWHFWHG ZLWK IXVH 7���$ �WLPH�ODJ�
ૹ +RXVLQJ GLPHQVLRQV �ZLGWK [ KHLJKW [ GHSWK�� ���� [ ��� [ ���PP
ૹ 2SHUDWLQJ WHPSHUDWXUH� ���r& ��� ���r&

13:   A −

14:   Supply

15:   B +

16:   GND

9:     RxD −

10:   TxD +

11:   RxD +

12:   TxD −

9

1413

10 12

1615

111 2 3

5 6 7

4

8

1:   TxD −

2:   TxD +

3:   RxD +

4:   RxD −

5:   5V Out

6:   GND

7:   B +

8:   A −

Metall foot catch

Earth contact22.5mm

1
1
0
m

m

)LJXUH ����� 56��� ([WHUQDO 0RGXOH� 3LQ $VVLJQPHQW

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

3DUDPHWHU 0LQ 7\SH 0D[
6XSSO\ YROWDJH �9 ��9
4XLHVFHQW FXUUHQW ���P$ ��P$
)XVH 7���$ �WLPH�ODJ�

�� [ ��PP�
2XWSXW YROWDJH ���9 ���9 ���9
2XWSXW FXUUHQW �ͥ  
��r&� ���P$
%XV WHUPLQDWLRQ ���த
%LDVLQJ UHVLVWRUV ���த

7DEOH ����� (OHFWULFDO &KDUDFWHULVWLFV

1RWH
)RU IXUWKHU GHWDLOV DERXW WKH 56��� H[WHUQDO PRGXOH UHIHU WR WKH GDWD VKHHW RQ WKH $PPRQLW
:HEVLWH �KWWS���ZZZ�DPPRQLW�FRP���

-XPSHU 'HVFULSWLRQ 56����0 �0DVWHU� 56����6 �6ODYH�
-3� 3XOO�XS %� RQ
-3� 7HUPLQDWLRQ %��$� R኱
-3� 3XOO�GRZQ $� RQ
-3� 3XOO�XS 5[' � R኱
-3� 7HUPLQDWLRQ 5[' R኱
-3� 3XOO�GRZQ 5[' � R኱
-3� 3XOO�XS 7[' � R኱
-3� 7HUPLQDWLRQ 7[' R኱
-3� 3XOO�GRZQ 7[' � R኱

7DEOH ����� -XPSHU 6HWWLQJV

������ 56����0 �0DVWHU�

+DOI GXSOH[ LQWHUIDFH ���ZLUH�

7KH SXUSRVH RI WKH 56��� H[WHUQDO PRGXOH LV WR SURYLGH D XQLYHUVDO LQWHUIDFH IRU GL኱HUHQW W\SHV RI 56���
VHQVRUV RI GL኱HUHQW PDQXIDFWXUHUV� ,Q RUGHU WR KDYH WKLV ኳH[LELOLW\� ELDVLQJ UHVLVWRUV ����த� IRU WKH %� OLQH
DQG WKH $� OLQH DUH LQFOXGHG LQ WKH PRGXOH� )LJXUHb����� VKRZV WKH KDOI GXSOH[ 56��� LQWHUIDFH ZLWK WKH
PRGXOH ZRUNLQJ RQ OLQHV %� DQG $��

7R KDYH DFWLYH ELDVLQJ UHVLVWRUV� MXPSHUV -3� DQG -3� DUH VHW E\ GHIDXOW�

$GGLWLRQDOO\ D WHUPLQDWLRQ UHVLVWRU RI ���த PD\ EH VHW YLD MXPSHU -3�� 7KLV LV QRW QHHGHG LQ FRQMXQFWLRQ
ZLWK 0HWHR���� 7KHUHIRUH� WKH PRGXOH LV GHOLYHUHG ZLWK DQ RSHQ MXPSHU -3��

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���

http://www.ammonit.com/
http://www.ammonit.com/


120 Ohm

Sensor

RS485

RS485 M

B+

Jumper: Termination

Jumper: Pull−Up

Jumper: Pull−Down

680 Ohm

120 Ohm

680 Ohm

JP2

JP3

JP1

M83550

Internal 5V

Supply

Meteo−40

A−
TXD−/RXD−

TXD+/RXD+

if available

14

7 15

138

6 / 16

Master

)LJXUH ������ 56��� ([WHUQDO 0RGXOH� 56����0 �0DVWHU� KDOI GXSOH[ LQWHUIDFH�

8S WR � VHQVRUV FDQ EH FRQQHFWHG �VHH )LJXUHb�������

Master
120 Ohm

120 Ohm

Sensor 1Sensor 8 Sensor 2

Termination

Resistor

RS485 M
Jumper: Termination

Jumper: Pull−Up

Jumper: Pull−Down

680 Ohm

680 Ohm

JP2

JP3

JP1

Internal 5V

M83550

120 Ohm

Supply

A−

B+

Meteo−40

14

15

13

7

8TXD−/RXD−

TXD+/RXD+

6 / 16

)LJXUH ������ 56��� ([WHUQDO 0RGXOH� ([DPSOH IRU XS WR HLJKW 56��� VHQVRUV

������ 56����6 �6ODYH� � 6&$'$ VHWXS �IXOO GXSOH[�

)XOO GXSOH[ LQWHUIDFH ���ZLUH� � 6&$'$

)LJXUHb����� VKRZV WKH VHWXS RI D 6&$'$ V\VWHP� 7KH 0HWHR��� GDWD ORJJHU LV FRQQHFWHG WR WKH 6&$'$
FOLHQW YLD WKH IXOO GXSOH[ LQWHUIDFH �6ODYH��

,I ELDVLQJ RQ WKH IXOO GXSOH[ �6ODYH� LQWHUIDFH LV QHHGHG� WKH MXPSHUV -3�� -3�� -3� DQG -3� KDYH WR EH VHW
DGGLWLRQDOO\�

8S WR HLJKW VHQVRUV FDQ EH FRQQHFWHG WR WKH KDOI GXSOH[ LQWHUIDFH �0DVWHU� RI WKH 0HWHR����

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

120 Ohm

RxD−

RxD+

Sensor 1

RS485

Sensor 2

RS485

Sensor 8

RS485

RS485 M

B+

RS485 S

SCADA

Client

2

1

3

4

Jumper: Termination

Jumper: Pull−Up

Jumper: Pull−Down

680 Ohm

120 Ohm

680 Ohm

Jumper: Termination

Jumper: Pull−Up

Jumper: Pull−Down

680 Ohm

120 Ohm

680 Ohm

JP9

JP8

JP7

JP6

JP5

JP4

Internal 5V

Jumper: Termination

Jumper: Pull−Up

Jumper: Pull−Down

680 Ohm

120 Ohm

680 Ohm

JP2

JP3

JP1

Internal 5V

M83550

A−

TxD−

TxD+

Meteo−40

15

13

7

8

6/16

9

11

12

10

14

Supply

Master

Termination

Resistor

Slave

120 Ohm

Master

)LJXUH ������ 56��� ([WHUQDO 0RGXOH� 56����6 �6ODYH� IXOO GXSOH[ LQWHUIDFH�

������ 6&$'$ 6HWXS �KDOI GXSOH[�

+DOI GXSOH[ ���ZLUH� 6&$'$ FOLHQW

)LJXUHb����� VKRZV D 6&$'$ VHWXS XVLQJ D KDOI GXSOH[ LQWHUIDFH DW WKH 6&$'$ FOLHQW�

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���



,Q RUGHU WR FRQQHFW WKH 6&$'$ FOLHQW WR WKH 0HWHR��� VODYH LQWHUIDFH� DQ DGGLWLRQDO FRQYHUWHU �H�J� &RPP�
)URQW 537����B������ KDV WR EH DSSOLHG�

7KH FRQYHUWHU FDQ EH VXSSOLHG E\ WKH �9 RXWSXW RI WKH PRGXOH �3LQ ���

7KH PDVWHU LQWHUIDFH KDV WKH VDPH VHWXS DV VKRZQ LQ )LJXUHb������

120 Ohm

Sensor 1

RS485

Sensor 2

RS485

Sensor 8

RS485

RxD−

RxD+

RS485 M

B+

RS485 S

SCADA

Client

A−

B+

Jumper: Termination

Jumper: Pull−Up

Jumper: Pull−Down

680 Ohm

120 Ohm

680 Ohm

JP2

JP3

JP1

M83550

15

13

7

8

6/16

A−

TxD−

TxD+

Meteo−40

RX+

RX−

TX−

TX+

RX+

TX+

145

5V Out

Internal 5V

GND5VDC

Supply

Converter

Master

Termination

Resistor

Slave
Master

120 Ohm

)LJXUH ������ 56��� ([WHUQDO 0RGXOH� 6&$'$ VHWXS

:KHQ XVLQJ WKH &RPP�)URQW 537����B����� H[HUQDO GHYLFH� LWV MXPSHUV PXVW EH VHW DV IROORZV�
��ZLUH� �� �� � 21� � 2))
��ZLUH� �� �� �� � 2))

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

&KDSWHU ��

(OHFWULFDO &RQQHFWLRQ 3ODQV

7KH IROORZLQJ FRQQHFWLRQ SODQV H[SODLQ KRZ WR FRQQHFW 0HWHR��� ZLWK SRZHU VXSSO\� VHQVRUV DQG RWKHU
SHULSKHU\�

1RWH
6LQFH 0HWHR��� LV GHVLJQHG WR EH YHU\ ኳH[LEOH� YDULRXV VHQVRUV FDQ EH FRQQHFWHG WR WKH GDWD
ORJJHU� ,I WKH VHQVRU� \RX ZDQW WR FRQQHFW� LV QRW OLVWHG LQ WKLV PDQXDO� UHIHU IRU WHFKQL�
FDO GHWDLOV DQG FRQQHFWLRQ SODQV WR WKH GDWDVKHHWV RQ RXU ZHEVLWH �ZZZ�DPPRQLW�FRP �KWWS�
��ZZZ�DPPRQLW�FRP�� RU FRQWDFW RXU VDOHV WHDP ����������������� RU LQIR#DPPRQLW�FRP��

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���

http://www.ammonit.com
mailto:info@ammonit.com
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

)LJXUH ����� (OHFWULFDO &RQQHFWLRQ 3ODQ� $QHPRPHWHU

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���



)LJXUH ����� (OHFWULFDO &RQQHFWLRQ 3ODQ� $QHPRPHWHU � 3UHFLSLWDWLRQ YLD 0�����

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

)LJXUH ����� (OHFWULFDO &RQQHFWLRQ 3ODQ� 3URSHOOHU $QHPRPHWHU *LOO

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���



)LJXUH ����� (OHFWULFDO &RQQHFWLRQ 3ODQ� :LQG 9DQH 327

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

)LJXUH ����� (OHFWULFDO &RQQHFWLRQ 3ODQ� :LQG 9DQH 705

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���



)LJXUH ����� (OHFWULFDO &RQQHFWLRQ 3ODQ� %DURPHWULF 3UHVVXUH 6HQVRU

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

)LJXUH ����� (OHFWULFDO &RQQHFWLRQ 3ODQ� 7HPSHUDWXUH 6HQVRU DQG 7HPSHUDWXUH +XPLGLW\ 6HQVRU

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���



)LJXUH ����� (OHFWULFDO &RQQHFWLRQ 3ODQ� 3UHFLSLWDWLRQ 6HQVRU

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

)LJXUH ������ (OHFWULFDO &RQQHFWLRQ 3ODQ� 3\UDQRPHWHU

k ���� $PPRQLW 0HDVXUHPHQW *PE+ ���



��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

&KDSWHU ��

&U\SWRJUDSKLFDO 6RIWZDUH

$PPRQLW LPSOHPHQWHG FHUWDLQ VWDQGDUG FU\SWRJUDSKLFDO VRIWZDUH WR SURWHFW VHQVLWLYH PHDVXUHPHQW GDWD�
1RQH RI WKH DOJRULWKPV DUH GHYHORSHG E\ $PPRQLW� $OO FU\SWRJUDSKLFDO VRIWZDUH XVHG RQ 0HWHR��� LV IUHH
VRIWZDUH� ,WV VRXUFH FRGH LV DYDLODEOH IRU HYHU\ERG\ WR VWXG\ DQG FKHFN IRU VHFXULW\ SUREOHPV�
&XUUHQWO\ WKH IROORZLQJ LV HQFU\SWHG�

ૹ $FFHVV WR 0HWHR��� YLD ZHE LQWHUIDFH RYHU +7736 ZLWK KLJK�JUDGH HQFU\SWLRQ �$(6����� ��� ELW NH\V�
ૹ $OO GDWD VHQW DQG UHFHLYHG YLD WKH 0HWHR��� ZHE LQWHUIDFH� H�J� GDWD GRZQORDG
ૹ 'DWD XSORDG YLD 6&3 �56 ���� ELW� WR $PPRQLW25 RU \RXU RZQ VHUYHU

,Q WKH QHDU IXWXUH ZH ZLOO HQFU\SW HPDLOV� ZKLFK DUH VHQW E\ WKH GDWD ORJJHU�

1RWH
7KHUH LV QR HQFU\SWLRQ� ZKHQ GDWD LV XSORDGHG YLD )73 WR D VHUYHU� 0RUHRYHU� WKH GDWD VWRUHG RQ
0HWHR��� LV QRW HQFU\SWHG� %XW RQO\ FRPSXWHU VSHFLDOLVWV ZLWK LQVLGH NQRZOHGJH FRXOG EH DEOH WR
DFFHVV WKH GDWD�

6RIWZDUH RU 3URWRFRO 'HVFULSWLRQ $OJRULWKPV

+7736

$OO DFFHVV WR WKH XVHU
LQWHUIDFH RI WKH ORJJHU LV
GRQH YLD +7736� D
FRPELQDWLRQ RI +773 ZLWK
66/�7/6� DV LPSOHPHQWHG LQ
2SHQ66/�

$(6� %ORZኲVK� &DPHOOLD�
6(('� &$67����� '(6� ,'($�
5&�� 5&�� 5&�� 7ULSOH '(6�
*267 ��������� 0'�� 0'��
6+$��� 6+$��� 5,3(0'�����
0'&��� *267 5 ���������
56$� '6$� 'LኴH૪+HOOPDQ
NH\ H[FKDQJH� (OOLSWLF FXUYH�
*267 5 ����������

66+

7KH FRQQHFWLRQ WR WKH
$PPRQLW WXQQHO VHUYHU �RU
DQ\ WXQQHO VHUYHU RI \RXU
FKRLFH� LV UHDOLVHG ZLWK DQ
66+ UHYHUVH WXQQHO�

�'(6� %ORZኲVK� &$67����
$UFIRXU� $(6� 56$

*QX3*
*QX3* LV XVHG WR GLJLWDOO\
VLJQ DQG HQFU\SW
PHDVXUHPHQW GDWD�

&$67�� &DPHOOLD� 7ULSOH '(6�
$(6� %ORZኲVK� 7ZRኲVK�
(O*DPDO� 56$ 5,3(0'�����
0'�� 6+$��� 6+$��� 7LJHU�
'6$� 56$

7DEOH ����� &U\SWRJUDSKLFDO 6RIWZDUH
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

&KDSWHU ��

0DLQWHQDQFH DQG &DUH

,Q RUGHU WR HQVXUH WKDW \RXU 0HWHR��� GDWD ORJJHU ZRUNV SURSHUO\� LW LV LPSRUWDQW WKDW \RX PDLQWDLQ DQG
KDQGOH WKH GHYLFH ZLWK FDUH�

,PSRUWDQW
,I DQ HUURU RFFXUV DQG WKH $PPRQLW VXSSRUW WHDP QHHGV WR EH FRQWDFWHG� GRZQORDG WKH FRQኲJX�
UDWLRQ ኲOH �FRQኲJ�'[[[[[[�W[W LQ PHQX 6\VWHP→ ,QIRUPDWLRQ� DQG WKH V\VWHP ORJ �V\VORJ�W[W LQ
PHQX 6\VWHP→ 6\VWHP /RJ� DQG VHQG ERWK RQ UHTXHVW WR $PPRQLW�

���� 2SHUDWLRQ DQG 6WRUDJH

7KH GDWD ORJJHU FDQ EH D኱HFWHG E\ H[WUHPH WHPSHUDWXUH DQG KXPLGLW\ FRQGLWLRQV� 0HWHR��� LV GHVLJQHG WR
RSHUDWH SURSHUO\ DW WHPSHUDWXUHV EHWZHHQ ���r& DQG ���r& LQ QRQ�FRQGHQVLQJ HQYLURQPHQWV� 7KH GLVSOD\
LV UHDGDEOH EHWZHHQ ���r& DQG ���r&�
2Q VLWH WKH GDWD ORJJHU KDV WR EH LQVWDOOHG LQ D UREXVW DQG ZHDWKHUSURRI FDELQHW �VHH DOVR DW WKH $PPRQLW
ZHEVLWH �KWWS���ZZZ�DPPRQLW�FRP���� 7KH FDELQHW SURWHFWV WKH GDWD ORJJHU DJDLQVW ZHDWKHU DQG FRQ�
GHQVDWLRQ GDPDJH� WKHIW DQG YDQGDOLVP� ,I KXPLGLW\ WROHUDQFH LV H[FHHGHG DQG PRLVWXUH SHQHWUDWHV WKH
HOHFWURQLFV RI 0HWHR��� FDQ EH GDPDJHG� 8VHUV DUH UHVSRQVLEOH IRU H኱HFWLYH KXPLGLW\ FRQWURO�
+DQGOH 0HWHR��� ZLWK FDUH� GR QRW GURS LW� DQG DYRLG PHFKDQLFDO VKRFNV DQG YLEUDWLRQV WR SUHYHQW WKH
HOHFWURQLFV IURP EHLQJ GDPDJHG� 'R QRW RSHQ RU EUHDN WKH 0HWHR��� KRXVLQJ RU DQ\ RI WKH VORWV� $YRLG
SHUPDQHQW SUHVVXUH RQ WKH GDWD ORJJHU�
7R HQVXUH WKDW 0HWHR��� RSHUDWHV SURSHUO\� LQVWDOO RQO\ HTXLSPHQW� H�J�� VHQVRUV� DGDSWHUV DQG FDEOHV�
ZKLFK LV XQGDPDJHG DQG DSSURYHG E\ $PPRQLW� 3OHDVH FRQWDFW XV� LI DQ\ TXHVWLRQV RFFXU�

���� 2YHUYROWDJH � /LJKWQLQJ 3URWHFWLRQ

$PPRQLW R኱HUV OLJKWQLQJ DQG RYHUYROWDJH SURWHFWLRQ GHYLFHV IRU '& DQG $& ORZ�YROWDJH VXSSOLHV RI FRP�
SRQHQWV DQG PHDVXULQJ V\VWHPV� HQVXULQJ SURWHFWLRQ RI GDWD DQG VLJQDO OLQHV DQG SRZHU FDEOHV� 7KH VXUJH
SURWHFWLRQ FDEOH FODPS LV LQVWDOOHG LQ WKH VWHHO FDELQHW LQVWHDG RI D UHJXODU XQSURWHFWHG FDEOH FODPS� :H
R኱HU VHYHUDO W\SHV RI VXUJH SURWHFWLRQ GHYLFHV� GL኱HULQJ LQ QXPEHU RI SLQV DQG YROWDJH OHYHOV� $OWKRXJK WKH
LQVWDOODWLRQ RI RYHUYROWDJH SURWHFWLRQ GHYLFHV LV QRW PDQGDWRU\� ZH KLJKO\ UHFRPPHQG LW� DV XQSURWHFWHG
OLJKWQLQJ FDQ OHDG WR D WRWDO EUHDNGRZQ RI WKH HQWLUH PHDVXULQJ V\VWHP� 2YHUYROWDJH SURWHFWLRQ LV VWURQJO\
DGYLVHG DW IUHHVWDQGLQJ PHDVXULQJ VWDWLRQV RU ZKHQ DLUFUDIW REVWDFOH OLJKWV DUH DSSOLHG�

������ *URXQGLQJ RI 6HQVRUV

���
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

&KDSWHU ��

)UHTXHQWO\ $VNHG 4XHVWLRQV

3OHDVH ኲQG LQ WKLV FKDSWHU D VXPPDU\ RI IUHTXHQWO\ DVNHG TXHVWLRQV�

,I \RX GR QRW ኲQG WKH DQVZHU WR \RXU VSHFLኲF TXHVWLRQ LQ WKLV FKDSWHU� SOHDVH FRQWDFW WKH $PPRQLW VXSSRUW
WHDP�

���� /RFDO &RPPXQLFDWLRQ

4XHVWLRQ $QVZHU

7KH 0HWHR��� GLVSOD\ GRHV QRW
VKRZ DQ\WKLQJ�

7KH GLVSOD\ LV VZLWFKHG R኱� 3UHVV WKH PLGGOH EXWWRQ RI \RXU GDWD
ORJJHU DQG KROG LW XQWLO WKH GLVSOD\ WXUQV RQ� 5HIHU WR &KDSWHUb��
7KH DPELHQW WHPSHUDWXUH LV EHORZ ���r&� 7KH FU\VWDOV RI WKH /&'
JRW VWXFN�

, FDQQRW FRQኲJXUH 0HWHR���
XVLQJ WKH EXWWRQV�

<RX GR QRW KDYH SHUPLVVLRQ WR FRQኲJXUH WKH GDWD ORJJHU� 6HH
6HFWLRQb����

7KH UHG /(' OLJKW LV WXUQHG RQ�
:KDW GRHV LW LQGLFDWH"

,W LQGLFDWHV WKDW DQ HUURU LQ WKH PHDVXULQJ RSHUDWLRQ RFFXUHG� )RU
GHWDLOV VHH 6\VWHP→ 6\VWHP /RJ LQ WKH ZHE LQWHUIDFH RU 6\VWHP
→ (UURUV→ (UURU /LVW LQ WKH GLVSOD\ PHQX�

7KH \HOORZ /(' OLJKW EOLQNV�
:KDW GRHV LW LQGLFDWH"

,W LQGLFDWHV WKDW DW OHDVW RQH 56��� VHQVRU LV FRQQHFWHG�
$FFRUGLQJ WR WKH 0RGEXV SURWRFRO WKH \HOORZ /(' OLJKW EOLQNV
ZKHQ D PHDVXUHPHQW LV WDNHQ�

, GR QRW KDYH D 86% (WKHUQHW
DGDSWHU DYDLODEOH� +RZ FDQ ,
FRQQHFW 0HWHR��� WR WKH /$1"

$V 0HWHR��� KDV QR (WKHUQHW SRUW� D 86% (WKHUQHW DGDSWHU LV
UHTXLUHG� 8VH WKH 86% (WKHUQHW DGDSWHU LQFOXGHG LQ WKH GHOLYHU\�

0HWHR��� LV FRQQHFWHG WR WKH
/$1� $IWHU HQWHULQJ WKH ,3
DGGUHVV RI 0HWHR��� LQ P\
EURZVHU� , UHFHLYH DQ HUURU
PHVVDJH�

ૹ 0HWHR��� LV VZLWFKHG R኱� 7KH ZHE LQWHUIDFH FDQ RQO\ EH DFFHVV
ZKHQ 0HWHR��� LV VZLWFKHG RQ� UHS� WKH &(&6 KDV WR EH RQ�

ૹ 0DNH VXUH� 0HWHR��� DQG \RXU 3& DUH ZLWKLQ WKH VDPH /$1�
ૹ $ VWDWLF ,3 DGGUHVV LV FRQኲJXUHG� ZKLFK GRHV QRW H[LVW LQ \RXU
FXUUHQW /$1� &RQQHFW WKH GDWD ORJJHU YLD 86% DQG FKDQJH WKH
/$1 VHWWLQJV� 6HH 6HFWLRQb����

0HWHR��� LV FRQQHFWHG YLD 86%
WR D :LQGRZV 3& DQG LV QRW
UHFRJQL]HG�

'RZQORDG DQG LQVWDOO WKH UHTXLUHG GULYHU ኲOH� 6HH 6HFWLRQb����

:KLFK FDEOH , KDYH XVH WR
FRQQHFW 0HWHR��� WR P\ 3&"

8VH D VWDQGDUGV 86%�$�% FDEOH� WKH VDPH FDEOH XVHG WR FRQQHFW
SULQWHUV RU RWKHU GHYLFHV�
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���� 5HPRWH &RPPXQLFDWLRQ

������ 0RGHP

4XHVWLRQ $QVZHU

$IWHU FRQኲJXULQJ DQG
FRQQHFWLQJ WKH PRGHP 6LHUUD
:LUHOHVV );7���� WKH FRQQHFWLRQ
FDQQRW EH HVWDEOLVKHG�

ૹ 0DNH VXUH WKH 6,0 FDUG LV QRW EURNHQ� 7KH 6,0 FDUG VKRXOG EH
LQVHUWHG SURSHUO\ DQG WKH 6,0 FDUG VORW RI WKH PRGHP KDV WR
EH ORFNHG �VHH 6HFWLRQb�������

ૹ &KHFN WKH SRZHU VXSSO\ RI WKH PRGHP� $ VPDOO UHG OLJKW
LQGLFDWHV WKDW WKH PRGHP LV UXQQLQJ�

ૹ 0DNH VXUH WKDW \RX FRQኲJXUHG WKH 6,0 FDUG
V SURYLGHU GHWDLOV
LQ WKH SURYLGHU VHWWLQJV� 8VH WKH 3URYLGHU KHOSHU �VHH
6HFWLRQb������� LI \RX DUH XQVXUH� ,I \RXU SURYLGHU LV QRW JLYHQ
LQ WKH OLVW� DVN \RXU SURYLGHU IRU WKH GHWDLOV� L�H� $31� XVHUQDPH
DQG SDVVZRUG�
:H UHFRPPHQG GRXEOHFKHFNLQJ WKH SURYLGHU GHWDLOV�

ૹ 0DNH VXUH WKDW WKH XVHG 6,0 FDUG KDV QRW EHHQ ORFNHG E\
HQWHULQJ D ZURQJ 3,1 FRGH� <RX FDQ FUHDWH D QHZ 3,1 FRGH YLD
WKH 0HWHR��� ZHE LQWHUIDFH� WKH 38. FRGH LV UHTXLUHG�

ૹ 0DNH VXUH WKDW \RX XVH D 6,0 FDUG � UDWH� ZKLFK VXSSRUWV
PRELOH ,QWHUQHW�

$Q ,QWHUQHW FRQQHFWLRQ LV DOZD\V
HVWDEOLVKHG� ZKHQ , VZLWFK RQ
WKH &(&6 RI 0HWHR���� 7KH
PRGHP VKRXOG RQO\ EH RQOLQH�
ZKHQ GDWD KDV WR EH VHQW�

'HVHOHFW WKH FKHFNER[ 0RGHP RQOLQH� ZKHQ &(&6 LV RQ LQ WKH
&RPPXQLFDWLRQ→ 0RGHP PHQX� 7KXV WKH PRGHP RQO\
HVWDEOLVKHV DQ RQOLQH FRQQHFWLRQ� ZKHQ DQ DFWLRQ �H�J�� XSORDG
GDWD� HPDLO GDWD RU RQOLQH DYDLODELOLW\� LV VFKHGXOHG�

+RZ GR , FRQQHFW D %*$1
VDWHOOLWH PRGHP"

$V %*$1 PRGHPV DUH FRQQHFWHG YLD (WKHUQHW� \RX UHTXLUH DQ
86% (WKHUQHW DGDSWHU DQG \RX KDYH WR DVVLJQ D /$1 VZLWFK �VHH
6HFWLRQb����� 7KH PRGHP LWVHOI KDV WR EH FRQኲJXUHG XVLQJ WKH
VRIWZDUH SURYLGHG E\ LWV PDQXIDFWXUHU�

������ $PPRQLW 7XQQHO

4XHVWLRQ $QVZHU

$IWHU HQWHULQJ WKH 85/ RI WKH
WXQQHO FRQQHFWLRQ� D PHVVDJH LV
GLVSOD\HG ZKLFK VWDWHV WKDW WKH
WXQQHO LV QRW UHVSRQGLQJ�

ૹ <RXU GDWD ORJJHU LV �FXUUHQWO\� QRW FRQQHFWHG WR WKH ,QWHUQHW�
7KH GDWD ORJJHU KDV QRW EHHQ FRQኲJXUHG WR EH RQOLQH IRU WKLV
WLPH� 0HWHR��� HVWDEOLVKHV DQ ,QWHUQHW FRQQHFWLRQ IRU WKH
SHULRGV FRQኲJXUHG LQ WKH VFKHGXOH �VHH 6HFWLRQb�����

7LS
,I \RX XVH $PPRQLW25 WR PRQLWRU \RXU GDWD ORJJHU�
\RX FDQ FKHFN ZKHQ WKH ORJJHU LV VFKHGXOHG WR EH
RQOLQH�

ૹ 7KH GDWD ORJJHU LV EXV\� H�J� SHUIRUPLQJ DQ XSJUDGH�
XSORDGLQJ ኲOHV� 7U\ WR DFFHVV WKH WXQQHO FRQQHFWLRQ D IHZ
PLQXWHV ODWHU�

ૹ $QRWKHU XVHU LV ORJJHG LQ DQG LV GRZQORDGLQJ GDWD ኲOHV� 7U\ WR
DFFHVV WKH WXQQHO FRQQHFWLRQ D IHZ PLQXWHV ODWHU�
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

4XHVWLRQ $QVZHU

7KH HQWHUHG 85/ VHHPV WR EH
ZURQJ�

$ 7XQQHO Dᆇ[ KDV EHHQ HQWHUHG� 7KXV WKH 85/ KDV EHHQ
FKDQJHG�

7LS
,I \RX XVH $PPRQLW25 WR PRQLWRU \RXU GDWD ORJJHU� \RX
FDQ DFFHVV WKH0HWHR��� ZHE LQWHUIDFH YLD WKH GLVSOD\HG
85/ LQ RXU $PPRQLW25 DFFRXQW�

���� )LUPZDUH 8SJUDGH

4XHVWLRQ $QVZHU
'R , KDYH WR EH RQ VLWH WR
SHUIRUP DQ XSJUDGH"

1R� \RX FDQ VWDUW WKH XSJUDGH YLD UHPRWH DFFHVV �WXQQHO
FRQQHFWLRQ�� H�J�� ZKHQ WKH GDWD ORJJHU LV VFKHGXOHG WR EH RQOLQH�

0\ GDWD ORJJHU LV QRW FRQQHFWHG
WR WKH ,QWHUQHW� KRZ FDQ ,
SHUIRUP DQ XSJUDGH"

,Q RUGHU WR SHUIRUP DQ XSJUDGH� WKH GDWD ORJJHU KDV WR EH
FRQQHFWHG WR WKH ,QWHUQHW�

'R , KDYH WR LQVWDOO DOO XSJUDGHV" :H UHFRPPHQG LQVWDOOLQJ DOO DYDLODEOH XSJUDGHV WR EHQHኲW IURP
QHZ IHDWXUHV DQG WR ኲ[ UHFHQW SUREOHPV�

'XULQJ WKH GRZQORDG SURFHVV
WKH FRQQHFWLRQ ZDV LQWHUUXSWHG"
'R , KDYH WR UHVWDUW WKH
GRZQORDG SURFHVV"

7KH GRZQORDGHG VRIWZDUH SDFNDJHV DUH VWRUHG RQ WKH GDWD
ORJJHU� 6WDUW WKH XSJUDGH SURFHVV DJDLQ WR FRQWLQXH WKH
GRZQORDG DQG LQVWDOODWLRQ SURFHVV� 2QFH GRZQORDGHG SDFNDJHV
GR QRW KDYH WR EH GRZQORDGHG DJDLQ�

+RZ GRHV WKH LQVWDOODWLRQ
SURFHVV D኱HFW WKH UHFRUGLQJ RI
WKH 0$56"

,I WKH 0$56 LV QRW D኱HFWHG E\ WKH XSJUDGH� WKH UHFRUGLQJ
FRQWLQXHV ZLWKRXW DQ\ LQWHUUXSWLRQ�
,I WKH 0$56 ZLOO EH XSJUDGHG� WKH UHFRUGLQJ VWRSV IRU DSSUR[� ��V
DQG FRQWLQXHV DIWHUZDUGV�

���� 'DWD� 7UDQVIHU DQG 'RZQORDG

4XHVWLRQ $QVZHU

:KLFK PHWKRGV DUH DYDLODEOH WR
WUDQVIHU GDWD ኲOHV"

ૹ 8SORDG GDWD ኲOHV YLD 6&3�)73 FRQQHFWLRQ WR D VHUYHU RI \RXU
FKRLFH RU WKH $PPRQLW25 LQVWDOODWLRQ RQ \RXU VHUYHU �VHH
6HFWLRQb�����

ૹ 8SORDG GDWD ኲOHV YLD 6&3 WR \RXU $PPRQLW25 DFFRXQW RQ WKH
$PPRQLW VHUYHU �$PPRQLW25 SURMHFW NH\ LV UHTXLUHG� VHH
6HFWLRQb�����

ૹ 6HQW GDWD ኲOHV WR DQ HPDLO DFFRXQW �VHH 6HFWLRQb�����
ૹ 0DQXDO GRZQORDG RI &69 ኲOHV YLD WKH 0HWHR��� ZHE LQWHUIDFH�
ૹ 0DQXDO GRZQORDG RI &69 ኲOHV RQ SUH�FRQኲJXUHG 86% PHPRU\
RQ VLWH �VHH 6HFWLRQb�����

,I QR ,QWHUQHW FRQQHFWLRQ LV
DYDLODEOH RQ VLWH� FDQ , GRZQORDG
GDWD ኲOHV"

<HV� \RX FDQ GRZQORDG WKH VWDWLVWLFV XVLQJ D SUH�FRQኲJXUHG 86%
PHPRU\ VWLFN� 6ZLWFK RQ WKH GDWD ORJJHU DQG SOXJ LQ WKH
SUHSDUHG 86% PHPRU\ VWLFN� $OO JHQHUDWHG &69 ኲOHV ZLOO
DXWRPDWLFDOO\ EH VDYHG RQ WKH 86% PHPRU\ VWLFN� 6HH DOVR
6HFWLRQb����
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4XHVWLRQ $QVZHU
:KDW KDSSHQV WR GDWD ኲOHV�
ZKLFK FRXOG QRW EH VHQW �
XSORDGHG DFFRUGLQJ WR WKH
VFKHGXOH WLPH� H�J�� EHFDXVH RI
FRQQHFWLRQ SUREOHPV"

)LOHV� ZKLFK KDYH QRW EHHQ VHQW DFFRUGLQJ WR WKH VFKHGXOHG WLPH�
ZLOO EH VHQW RU XSORDGHG DW WKH QH[W VFKHGXOHG DFWLRQ�

, UHFHLYH GDWD ኲOHV ZLWK WKH ኲOH
W\SH FVY�J]" +RZ GR , KDQGOH
WKHVH ኲOHV"

7KH ኲOH LV FRPSUHVVHG XVLQJ *18 J]LS �6HH 6HFWLRQb������ DQG
KDV WR EH GHFRPSUHVVHG EHIRUH \RX FDQ XVH LW� ,I \RX ZRUN ZLWK
0LFURVRIW ([FHO஠� RSHQ WKH ኲOH DV GHFULEHG LQ 6HFWLRQb�������� ,I
\RX ZRUN ZLWK /LEUH2ኴFH RU 2SHQ2ኴFH� XVH WKH VHWWLQJV
GHFULEHG LQ 6HFWLRQb��������

+RZ FDQ , RSHQ &69 ኲOHV
JHQHUDWHG E\ 0HWHR��� ZLWK
0LFURVRIW ([FHO"

,Q RUGHU WR RSHQ &69 ኲOHV ZLWK 0LFURVRIW ([FHO� WKH VHWWLQJV KDYH
WR EH DGDSWHG� /DXQFK 0LFURVRIW ([FHO DQG RSHQ WKH 2SWLRQV LQ
PHQX )LOH� 8QGHU $GYDQFHG WKH GHFLPDO DQG WKRXVDQGV
VHSDUDWRUV DUH GHኲQHG� $GDSW WKH VHWWLQJV IRU 0HWHR��� &69 ኲOHV
DV IROORZV� LI QHFHVVDU\� 'HFLPDO VHSDUDWRU KDV WR EH D GRW ����
WKRXVDQGV VHSDUDWRU KDV WR EH D FRPPD ���� ,I QHFHVVDU\�
GHVHOHFW WKH IXQFWLRQ 8VH V\VWHP VHSDUDWRUV�
&69 ኲOHV JHQHUDWHG E\ 0HWHR��� GDWD ORJJHUV XVH WKH FRPPD ���
DV ኲHOG VHSDUDWRU� GRXEOH TXRWH ��� IRU HPEHGGLQJ FRPPDV LQ
WH[WXDO VWULQJV DQG 87)�� DV FKDUDFWHU VHW� 7KHVH GHWDLOV KDYH WR
EH FRQVLGHUHG ZKHQ LPSRUWLQJ GDWD ኲOHV� ,Q RUGHU WR LPSRUW &69
ኲOHV� FOLFN RQ )URP 7H[W LQ PHQX 'DWD DQG EURZVH IRU WKH &69
ኲOH� )ROORZ WKH LQVWUXFWLRQV RI WKH LPSRUW ZL]DUG�
)RU IXUWKHU GHWDLOV UHIHU WR 6HFWLRQb��������

, KDYH DQ $PPRQLW25
LQVWDOODWLRQ RQ P\ VHUYHU� +RZ
FDQ , XSORDG WKH GDWD ኲOHV WR P\
VHUYHU"

6HOHFW LQ WKH &RPPXQLFDWLRQ→ )73�6&3 PHQX IRU PHWKRG 6&3
DQG HQWHU WKH VHUYHU VHWWLQJV DQG WKH SURMHFW NH\ IRU WKH
GLUHFWRU\�

���� 6HQVRU� &RQሰJXUDWLRQ DQG &RQQHFWLRQ

������ 6HQVRU &RQሰJXUDWLRQ

4XHVWLRQ $QVZHU

7KH VHQVRU� ZKLFK , KDYH WR
LQVWDOO� LV QRW JLYHQ LQ WKH VHQVRU
OLVW� +RZ GR , FRQኲJXUH WKH
VHQVRU"

,I WKH VHQVRU LV QRW JLYHQ LQ WKH OLVW� \RX FDQ VHOHFW 2WKHU 6HQVRU
LQ WKH 6HQVRU +HOSHU DQG FRQኲJXUH FKDQQHOV� VORSH DQG R኱VHW
YDOXHV� PHDVXUHPHQW UDWH HWF� PDQXDOO\�
,I WKH DQHPRPHWHU \RX ZDQW WR LQVWDOO LV QRW OLVWHG LQ WKH 6HQVRU
+HOSHU� VHOHFW $QHPRPHWHU IRU WKH VHQVRU W\SH DQG *HQHULF
$QHPRPHWHU IRU WKH VHQVRU� 7KH RWKHU YDOXHV KDYH WR EH
FRQኲJXUHG PDQXDOO\�
,I WKH DQDORJ ZLQG YDQH \RX ZDQW WR LQVWDOO LV QRW OLVWHG LQ WKH
6HQVRU +HOSHU� VHOHFW :LQG 9DQH IRU WKH VHQVRU W\SH DQG *HQHULF
$QDORJ :LQG 9DQH IRU WKH VHQVRU� 7KH RWKHU YDOXHV KDYH WR EH
FRQኲJXUHG PDQXDOO\�

,PSRUWDQW
2QO\ IRU WKH VHQVRUV OLVWHG LQ WKH 6HQVRU +HOSHU� $P�
PRQLW DVVXUHV WKH FRUUHFW FDOFXODWLRQ RI WKH VWDWLVWLFV�

,I \RX DUH XQVXUH KRZ WR FRQኲJXUH DQ XQOLVWHG VHQVRU� FRQWDFW
WKH $PPRQLW VXSSRUW WHDP�

, KDYH D FDOLEUDWHG VHQVRU�
:KHUH GR , HQWHU WKH FDOLEUDWLRQ
YDOXHV"

)RU HDFK FRQኲJXUHG VHQVRU \RX FDQ PRGLI\ WKH VORSH DQG R኱VHW
YDOXHV LQ WKH 6HQVRU +HOSHU�
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4XHVWLRQ $QVZHU
, KDYH WR FRQኲJXUH D
S\UDQRPHWHU� EXW LW LV RQO\ WKH
6HQVLWLYLW\ JLYHQ LQ WKH GDWD
VKHHW� &DQ , HQWHU WKLV
SDUDPHWHU IRU WKH VORSH YDOXH"

6HQVLWLYLW\ LV QRW HTXDO WR WKH VORSH YDOXH� <RX KDYH WR FDOFXODWH
WKH VORSH YDOXH XVLQJ WKH IRUPXOD GHVFULEHG LQ 6HFWLRQb�������

������ 6HQVRU &RQQHFWLRQ

4XHVWLRQ $QVZHU

:KHUH FDQ , ኲQG D SODQ WR
FRQQHFW D VHQVRU"

ૹ ,I \RX RUGHUHG WKH PHDVXUHPHQW V\VWHP LQFOXGLQJ VWHHO
FDELQHW DQG FDEOHV IURP $PPRQLW� FRQQHFWLRQ SODQV FDQ EH
IRXQG LQ WKH VWHHO FDELQHW� $GGLWLRQDOO\� WKH VHQVRU FRQQHFWLRQ
ZLWK $PPRQLW FDEOHV LV GHVFULEH LQ WKH GDWD VKHHW \RX UHFHLYH
IRU HDFK VHQVRU ERXJKW IURP $PPRQLW�

ૹ ,I \RX RUGHUHG RQO\ WKH VHQVRUV ZLWKRXW FDEOHV IURP $PPRQLW�
UHIHU WR WKH GDWD VKHHW E\ WKH VHQVRU
V PDQXIDFWXUHU� ,Q
&KDSWHUb�� LV \RX FDQ ኲQG WKH HOHFWULFDO FRQQHFWLRQ SODQV IRU
0HWHR����

, KDYH WR LQVWDOO WZR
SRWHQWLRPHWULF ZLQG YDQHV� D
EDURPHWULF SUHVVXUH VHQVRU DQG
D WHPSHUDWXUH KXPLGLW\ VHQVRU�
:KLFK ORJJHU PRGHO LV VXLWDEOH"

7KH 0HWHR���0 PRGHO R኱HUV � DQDORJ YROWDJH FKDQQHOV WR
FRQQHFW WZR SRWHQWLRPHWULF ZLQG YDQHV� D EDURPHWULF SUHVVXUH
VHQVRU DQG D WHPSHUDWXUH KXPLGLW\ VHQVRU�
,I GLJLWDO ZLQG YDQHV 705 ZRXOG EH LQVWDOOHG� ZKLFK UHTXLUH RQO\
RQH GLJLWDO FKDQQHO HDFK� WKH 0HWHR���6 PRGHO ZRXOG EH
VXLWDEOH� DV ZHOO�

1RWH
'LJLWDO ZLQG YDQHV 705 DUH PRUH SUHFLVH WKDQ SRWHQWLR�
PHWULF ZLQG YDQHV� $GGLWLRQDOO\� GLJLWDO ZLQG YDQHV 705
DUH VXEMHFW WR OHVV PHFKDQLFDO ZHDU WKDQ SRWHQWLRPH�
WHU ZLQG YDQHV WKDQNV WR WKHLU VROLG VWDWH GHVLJQ� :LQG
YDQHV 705 GR QRW KDYH PRYLQJ SDUWV� H[FHSW WKH EHDU�
LQJV� 7KXV GLJLWDO ZLQG YDQHV 705 DUH PRUH UHOLDEOH DQG
OHVV VXVFHSWLEOH WR IDLOXUH�

���� 0HDVXUHPHQW

4XHVWLRQ $QVZHU

6HQVRUV DUH FRQኲJXUHG DQG
FRQQHFWHG� EXW WKH
PHDVXUHPHQW LV QRW UHFRUGHG"

ૹ 7KH 0$56 LV WXUQHG R኱� &RQQHFW 0HWHR��� WR WKH SRZHU VXSSO\
WR WXUQ WKH 0$56 RQ�

ૹ ,Q WKH VWDWXV ER[ 5HFRUGLQJ LV VZLFKHG R኱� &OLFN 6ZLWFK RQ LQ
WKH 0HWHR��� ZHE LQWHUIDFH�

ૹ 7KH FRQኲJXUDWLRQ KDV QRW EHHQ VDYHG DIWHU WKH ODVW
PRGLኲFDWLRQ� 6DYH WKH FRQኲJXUDWLRQ DQG FOLFN 6ZLWFK RQ IRU
UHFRUGLQJ� $IWHU �� PLQ 0HWHR��� DXWRPDWLFDOO\ VWDUWV
UHFRUGLQJ�
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&KDSWHU ��

*18 *HQHUDO 3XEOLF /LFHQVH

���� 3UHDPEOH

7KH OLFHQVHV IRU PRVW VRIWZDUH DUH GHVLJQHG WR WDNH DZD\ \RXU IUHHGRP WR VKDUH DQG FKDQJH LW� %\ FRQWUDVW�
WKH *18 *HQHUDO 3XEOLF /LFHQVH LV LQWHQGHG WR JXDUDQWHH \RXU IUHHGRP WR VKDUH DQG FKDQJH IUHH VRIWZDUH
� WR PDNH VXUH WKH VRIWZDUH LV IUHH IRU DOO LWV XVHUV� 7KLV *HQHUDO 3XEOLF /LFHQVH DSSOLHV WR PRVW RI WKH )UHH
6RIWZDUH )RXQGDWLRQ
V VRIWZDUH DQG WR DQ\ RWKHU SURJUDP ZKRVH DXWKRUV FRPPLW WR XVLQJ LW� �6RPH RWKHU
)UHH 6RIWZDUH )RXQGDWLRQ VRIWZDUH LV FRYHUHG E\ WKH *18 /LEUDU\ *HQHUDO 3XEOLF /LFHQVH LQVWHDG�� <RX FDQ
DSSO\ LW WR \RXU SURJUDPV� WRR�

:KHQ ZH VSHDN RI IUHH VRIWZDUH� ZH DUH UHIHUULQJ WR IUHHGRP� QRW SULFH� 2XU *HQHUDO 3XEOLF /LFHQVHV DUH
GHVLJQHG WR PDNH VXUH WKDW \RX KDYH WKH IUHHGRP WR GLVWULEXWH FRSLHV RI IUHH VRIWZDUH �DQG FKDUJH IRU WKLV
VHUYLFH LI \RX ZLVK�� WKDW \RX UHFHLYH VRXUFH FRGH RU FDQ JHW LW LI \RX ZDQW LW� WKDW \RX FDQ FKDQJH WKH
VRIWZDUH RU XVH SLHFHV RI LW LQ QHZ IUHH SURJUDPV� DQG WKDW \RX NQRZ \RX FDQ GR WKHVH WKLQJV�

7R SURWHFW \RXU ULJKWV� ZH QHHG WR PDNH UHVWULFWLRQV WKDW IRUELG DQ\RQH WR GHQ\ \RX WKHVH ULJKWV RU WR DVN
\RX WR VXUUHQGHU WKH ULJKWV� 7KHVH UHVWULFWLRQV WUDQVODWH WR FHUWDLQ UHVSRQVLELOLWLHV IRU \RX LI \RX GLVWULEXWH
FRSLHV RI WKH VRIWZDUH� RU LI \RX PRGLI\ LW�

)RU H[DPSOH� LI \RX GLVWULEXWH FRSLHV RI VXFK D SURJUDP� ZKHWKHU JUDWLV RU IRU D IHH� \RX PXVW JLYH WKH
UHFLSLHQWV DOO WKH ULJKWV WKDW \RX KDYH� <RX PXVW PDNH VXUH WKDW WKH\� WRR� UHFHLYH RU FDQ JHW WKH VRXUFH
FRGH� $QG \RX PXVW VKRZ WKHP WKHVH WHUPV VR WKH\ NQRZ WKHLU ULJKWV�

:H SURWHFW \RXU ULJKWV ZLWK WZR VWHSV�

�� FRS\ULJKW WKH VRIWZDUH� DQG

�� R኱HU \RX WKLV OLFHQVH ZKLFK JLYHV \RX OHJDO SHUPLVVLRQ WR FRS\� GLVWULEXWH DQG�RU PRGLI\ WKH VRIWZDUH�

$OVR� IRU HDFK DXWKRU
V SURWHFWLRQ DQG RXUV� ZH ZDQW WR PDNH FHUWDLQ WKDW HYHU\RQH XQGHUVWDQGV WKDW WKHUH
LV QR ZDUUDQW\ IRU WKLV IUHH VRIWZDUH� ,I WKH VRIWZDUH LV PRGLኲHG E\ VRPHRQH HOVH DQG SDVVHG RQ� ZH ZDQW
LWV UHFLSLHQWV WR NQRZ WKDW ZKDW WKH\ KDYH LV QRW WKH RULJLQDO� VR WKDW DQ\ SUREOHPV LQWURGXFHG E\ RWKHUV
ZLOO QRW UHኳHFW RQ WKH RULJLQDO DXWKRUV
 UHSXWDWLRQV�

)LQDOO\� DQ\ IUHH SURJUDP LV WKUHDWHQHG FRQVWDQWO\ E\ VRIWZDUH SDWHQWV� :H ZLVK WR DYRLG WKH GDQJHU WKDW
UHGLVWULEXWRUV RI D IUHH SURJUDP ZLOO LQGLYLGXDOO\ REWDLQ SDWHQW OLFHQVHV� LQ H኱HFW PDNLQJ WKH SURJUDP SUR�
SULHWDU\� 7R SUHYHQW WKLV� ZH KDYH PDGH LW FOHDU WKDW DQ\ SDWHQW PXVW EH OLFHQVHG IRU HYHU\RQH
V IUHH XVH
RU QRW OLFHQVHG DW DOO�

7KH SUHFLVH WHUPV DQG FRQGLWLRQV IRU FRS\LQJ� GLVWULEXWLRQ DQG PRGLኲFDWLRQ IROORZ�
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������ 6HFWLRQ �

7KLV /LFHQVH DSSOLHV WR DQ\ SURJUDP RU RWKHU ZRUN ZKLFK FRQWDLQV D QRWLFH SODFHG E\ WKH FRS\ULJKW KROGHU
VD\LQJ LW PD\ EH GLVWULEXWHG XQGHU WKH WHUPV RI WKLV *HQHUDO 3XEOLF /LFHQVH� 7KH ૳3URJUDP૴� EHORZ� UHIHUV WR
DQ\ VXFK SURJUDP RU ZRUN� DQG D ૳ZRUN EDVHG RQ WKH 3URJUDP૴ PHDQV HLWKHU WKH 3URJUDP RU DQ\ GHULYDWLYH
ZRUN XQGHU FRS\ULJKW ODZ� WKDW LV WR VD\� D ZRUN FRQWDLQLQJ WKH 3URJUDP RU D SRUWLRQ RI LW� HLWKHU YHUEDWLP
RU ZLWK PRGLኲFDWLRQV DQG�RU WUDQVODWHG LQWR DQRWKHU ODQJXDJH� �+HUHLQDIWHU� WUDQVODWLRQ LV LQFOXGHG ZLWKRXW
OLPLWDWLRQ LQ WKH WHUP ૳PRGLኲFDWLRQ૴�� (DFK OLFHQVHH LV DGGUHVVHG DV ૳\RX૴�
$FWLYLWLHV RWKHU WKDQ FRS\LQJ� GLVWULEXWLRQ DQG PRGLኲFDWLRQ DUH QRW FRYHUHG E\ WKLV /LFHQVH� WKH\ DUH RXWVLGH
LWV VFRSH� 7KH DFW RI UXQQLQJ WKH 3URJUDP LV QRW UHVWULFWHG� DQG WKH RXWSXW IURP WKH 3URJUDP LV FRYHUHG RQO\
LI LWV FRQWHQWV FRQVWLWXWH D ZRUN EDVHG RQ WKH 3URJUDP �LQGHSHQGHQW RI KDYLQJ EHHQ PDGH E\ UXQQLQJ WKH
3URJUDP�� :KHWKHU WKDW LV WUXH GHSHQGV RQ ZKDW WKH 3URJUDP GRHV�

������ 6HFWLRQ �

<RX PD\ FRS\ DQG GLVWULEXWH YHUEDWLP FRSLHV RI WKH 3URJUDP
V VRXUFH FRGH DV \RX UHFHLYH LW� LQ DQ\ PHGLXP�
SURYLGHG WKDW \RX FRQVSLFXRXVO\ DQG DSSURSULDWHO\ SXEOLVK RQ HDFK FRS\ DQ DSSURSULDWH FRS\ULJKW QRWLFH
DQG GLVFODLPHU RI ZDUUDQW\� NHHS LQWDFW DOO WKH QRWLFHV WKDW UHIHU WR WKLV /LFHQVH DQG WR WKH DEVHQFH RI DQ\
ZDUUDQW\� DQG JLYH DQ\ RWKHU UHFLSLHQWV RI WKH 3URJUDP D FRS\ RI WKLV /LFHQVH DORQJ ZLWK WKH 3URJUDP�
<RX PD\ FKDUJH D IHH IRU WKH SK\VLFDO DFW RI WUDQVIHUULQJ D FRS\� DQG \RX PD\ DW \RXU RSWLRQ R኱HU ZDUUDQW\
SURWHFWLRQ LQ H[FKDQJH IRU D IHH�

������ 6HFWLRQ �

<RX PD\ PRGLI\ \RXU FRS\ RU FRSLHV RI WKH 3URJUDP RU DQ\ SRUWLRQ RI LW� WKXV IRUPLQJ D ZRUN EDVHG RQ WKH
3URJUDP� DQG FRS\ DQG GLVWULEXWH VXFK PRGLኲFDWLRQV RU ZRUN XQGHU WKH WHUPV RI 6HFWLRQ � DERYH� SURYLGHG
WKDW \RX DOVR PHHW DOO RI WKHVH FRQGLWLRQV�

D� <RX PXVW FDXVH WKH PRGLኲHG ኲOHV WR FDUU\ SURPLQHQW QRWLFHV VWDWLQJ WKDW \RX FKDQJHG WKH ኲOHV DQG
WKH GDWH RI DQ\ FKDQJH�

E� <RX PXVW FDXVH DQ\ ZRUN WKDW \RX GLVWULEXWH RU SXEOLVK� WKDW LQ ZKROH RU LQ SDUW FRQWDLQV RU LV GHULYHG
IURP WKH 3URJUDP RU DQ\ SDUW WKHUHRI� WR EH OLFHQVHG DV D ZKROH DW QR FKDUJH WR DOO WKLUG SDUWLHV XQGHU
WKH WHUPV RI WKLV /LFHQVH�

F� ,I WKH PRGLኲHG SURJUDP QRUPDOO\ UHDGV FRPPDQGV LQWHUDFWLYHO\ ZKHQ UXQ� \RX PXVW FDXVH LW� ZKHQ
VWDUWHG UXQQLQJ IRU VXFK LQWHUDFWLYH XVH LQ WKH PRVW RUGLQDU\ ZD\� WR SULQW RU GLVSOD\ DQ DQQRXQFHPHQW
LQFOXGLQJ DQ DSSURSULDWH FRS\ULJKW QRWLFH DQG D QRWLFH WKDW WKHUH LV QR ZDUUDQW\ �RU HOVH� VD\LQJ WKDW
\RX SURYLGH D ZDUUDQW\� DQG WKDW XVHUV PD\ UHGLVWULEXWH WKH SURJUDP XQGHU WKHVH FRQGLWLRQV� DQG
WHOOLQJ WKH XVHU KRZ WR YLHZ D FRS\ RI WKLV /LFHQVH� �([FHSWLRQ� ,I WKH 3URJUDP LWVHOI LV LQWHUDFWLYH EXW
GRHV QRW QRUPDOO\ SULQW VXFK DQ DQQRXQFHPHQW� \RXU ZRUN EDVHG RQ WKH 3URJUDP LV QRW UHTXLUHG WR
SULQW DQ DQQRXQFHPHQW��

7KHVH UHTXLUHPHQWV DSSO\ WR WKH PRGLኲHG ZRUN DV D ZKROH� ,I LGHQWLኲDEOH VHFWLRQV RI WKDW ZRUN DUH QRW GH�
ULYHG IURP WKH 3URJUDP� DQG FDQ EH UHDVRQDEO\ FRQVLGHUHG LQGHSHQGHQW DQG VHSDUDWH ZRUNV LQ WKHPVHOYHV�
WKHQ WKLV /LFHQVH� DQG LWV WHUPV� GR QRW DSSO\ WR WKRVH VHFWLRQV ZKHQ \RX GLVWULEXWH WKHP DV VHSDUDWH ZRUNV�
%XW ZKHQ \RX GLVWULEXWH WKH VDPH VHFWLRQV DV SDUW RI D ZKROH ZKLFK LV D ZRUN EDVHG RQ WKH 3URJUDP� WKH
GLVWULEXWLRQ RI WKH ZKROH PXVW EH RQ WKH WHUPV RI WKLV /LFHQVH� ZKRVH SHUPLVVLRQV IRU RWKHU OLFHQVHHV H[WHQG
WR WKH HQWLUH ZKROH� DQG WKXV WR HDFK DQG HYHU\ SDUW UHJDUGOHVV RI ZKR ZURWH LW�
7KXV� LW LV QRW WKH LQWHQW RI WKLV VHFWLRQ WR FODLP ULJKWV RU FRQWHVW \RXU ULJKWV WR ZRUN ZULWWHQ HQWLUHO\ E\ \RX�
UDWKHU� WKH LQWHQW LV WR H[HUFLVH WKH ULJKW WR FRQWURO WKH GLVWULEXWLRQ RI GHULYDWLYH RU FROOHFWLYH ZRUNV EDVHG
RQ WKH 3URJUDP�
,Q DGGLWLRQ� PHUH DJJUHJDWLRQ RI DQRWKHU ZRUN QRW EDVHG RQ WKH 3URJUDP ZLWK WKH 3URJUDP �RU ZLWK D ZRUN
EDVHG RQ WKH 3URJUDP� RQ D YROXPH RI D VWRUDJH RU GLVWULEXWLRQ PHGLXP GRHV QRW EULQJ WKH RWKHU ZRUN XQGHU
WKH VFRSH RI WKLV /LFHQVH�
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������ 6HFWLRQ �

<RXPD\ FRS\ DQG GLVWULEXWH WKH 3URJUDP �RU D ZRUN EDVHG RQ LW� XQGHU 6HFWLRQ � LQ REMHFW FRGH RU H[HFXWDEOH
IRUP XQGHU WKH WHUPV RI 6HFWLRQV � DQG � DERYH SURYLGHG WKDW \RX DOVR GR RQH RI WKH IROORZLQJ�

D� $FFRPSDQ\ LW ZLWK WKH FRPSOHWH FRUUHVSRQGLQJ PDFKLQH�UHDGDEOH VRXUFH FRGH� ZKLFK PXVW EH GLV�
WULEXWHG XQGHU WKH WHUPV RI 6HFWLRQV � DQG � DERYH RQ D PHGLXP FXVWRPDULO\ XVHG IRU VRIWZDUH
LQWHUFKDQJH� RU�

E� $FFRPSDQ\ LW ZLWK D ZULWWHQ R኱HU� YDOLG IRU DW OHDVW WKUHH \HDUV� WR JLYH DQ\ WKLUG SDUW\� IRU D FKDUJH
QR PRUH WKDQ \RXU FRVW RI SK\VLFDOO\ SHUIRUPLQJ VRXUFH GLVWULEXWLRQ� D FRPSOHWH PDFKLQH�UHDGDEOH
FRS\ RI WKH FRUUHVSRQGLQJ VRXUFH FRGH� WR EH GLVWULEXWHG XQGHU WKH WHUPV RI 6HFWLRQV � DQG � DERYH
RQ D PHGLXP FXVWRPDULO\ XVHG IRU VRIWZDUH LQWHUFKDQJH� RU�

F� $FFRPSDQ\ LW ZLWK WKH LQIRUPDWLRQ \RX UHFHLYHG DV WR WKH R኱HU WR GLVWULEXWH FRUUHVSRQGLQJ VRXUFH
FRGH� �7KLV DOWHUQDWLYH LV DOORZHG RQO\ IRU QRQFRPPHUFLDO GLVWULEXWLRQ DQG RQO\ LI \RX UHFHLYHG WKH
SURJUDP LQ REMHFW FRGH RU H[HFXWDEOH IRUP ZLWK VXFK DQ R኱HU� LQ DFFRUG ZLWK 6XEVHFWLRQ E DERYH��

7KH VRXUFH FRGH IRU D ZRUN PHDQV WKH SUHIHUUHG IRUP RI WKH ZRUN IRU PDNLQJ PRGLኲFDWLRQV WR LW� )RU DQ
H[HFXWDEOH ZRUN� FRPSOHWH VRXUFH FRGH PHDQV DOO WKH VRXUFH FRGH IRU DOO PRGXOHV LW FRQWDLQV� SOXV DQ\
DVVRFLDWHG LQWHUIDFH GHኲQLWLRQ ኲOHV� SOXV WKH VFULSWV XVHG WR FRQWURO FRPSLODWLRQ DQG LQVWDOODWLRQ RI WKH
H[HFXWDEOH� +RZHYHU� DV D VSHFLDO H[FHSWLRQ� WKH VRXUFH FRGH GLVWULEXWHG QHHG QRW LQFOXGH DQ\WKLQJ WKDW LV
QRUPDOO\ GLVWULEXWHG �LQ HLWKHU VRXUFH RU ELQDU\ IRUP� ZLWK WKH PDMRU FRPSRQHQWV �FRPSLOHU� NHUQHO� DQG VR
RQ� RI WKH RSHUDWLQJ V\VWHP RQ ZKLFK WKH H[HFXWDEOH UXQV� XQOHVV WKDW FRPSRQHQW LWVHOI DFFRPSDQLHV WKH
H[HFXWDEOH�

,I GLVWULEXWLRQ RI H[HFXWDEOH RU REMHFW FRGH LV PDGH E\ R኱HULQJ DFFHVV WR FRS\ IURP D GHVLJQDWHG SODFH�
WKHQ R኱HULQJ HTXLYDOHQW DFFHVV WR FRS\ WKH VRXUFH FRGH IURP WKH VDPH SODFH FRXQWV DV GLVWULEXWLRQ RI WKH
VRXUFH FRGH� HYHQ WKRXJK WKLUG SDUWLHV DUH QRW FRPSHOOHG WR FRS\ WKH VRXUFH DORQJ ZLWK WKH REMHFW FRGH�

������ 6HFWLRQ �

<RX PD\ QRW FRS\� PRGLI\� VXEOLFHQVH� RU GLVWULEXWH WKH 3URJUDP H[FHSW DV H[SUHVVO\ SURYLGHG XQGHU WKLV
/LFHQVH� $Q\ DWWHPSW RWKHUZLVH WR FRS\� PRGLI\� VXEOLFHQVH RU GLVWULEXWH WKH 3URJUDP LV YRLG� DQG ZLOO
DXWRPDWLFDOO\ WHUPLQDWH \RXU ULJKWV XQGHU WKLV /LFHQVH� +RZHYHU� SDUWLHV ZKR KDYH UHFHLYHG FRSLHV� RU
ULJKWV� IURP \RX XQGHU WKLV /LFHQVH ZLOO QRW KDYH WKHLU OLFHQVHV WHUPLQDWHG VR ORQJ DV VXFK SDUWLHV UHPDLQ
LQ IXOO FRPSOLDQFH�

������ 6HFWLRQ �

<RX DUH QRW UHTXLUHG WR DFFHSW WKLV /LFHQVH� VLQFH \RX KDYH QRW VLJQHG LW� +RZHYHU� QRWKLQJ HOVH JUDQWV \RX
SHUPLVVLRQ WR PRGLI\ RU GLVWULEXWH WKH 3URJUDP RU LWV GHULYDWLYH ZRUNV� 7KHVH DFWLRQV DUH SURKLELWHG E\ ODZ
LI \RX GR QRW DFFHSW WKLV /LFHQVH� 7KHUHIRUH� E\ PRGLI\LQJ RU GLVWULEXWLQJ WKH 3URJUDP �RU DQ\ ZRUN EDVHG
RQ WKH 3URJUDP�� \RX LQGLFDWH \RXU DFFHSWDQFH RI WKLV /LFHQVH WR GR VR� DQG DOO LWV WHUPV DQG FRQGLWLRQV IRU
FRS\LQJ� GLVWULEXWLQJ RU PRGLI\LQJ WKH 3URJUDP RU ZRUNV EDVHG RQ LW�

������ 6HFWLRQ �

(DFK WLPH \RX UHGLVWULEXWH WKH 3URJUDP �RU DQ\ ZRUN EDVHG RQ WKH 3URJUDP�� WKH UHFLSLHQW DXWRPDWLFDOO\
UHFHLYHV D OLFHQVH IURP WKH RULJLQDO OLFHQVRU WR FRS\� GLVWULEXWH RU PRGLI\ WKH 3URJUDP VXEMHFW WR WKHVH WHUPV
DQG FRQGLWLRQV� <RX PD\ QRW LPSRVH DQ\ IXUWKHU UHVWULFWLRQV RQ WKH UHFLSLHQWV
 H[HUFLVH RI WKH ULJKWV JUDQWHG
KHUHLQ� <RX DUH QRW UHVSRQVLEOH IRU HQIRUFLQJ FRPSOLDQFH E\ WKLUG SDUWLHV WR WKLV /LFHQVH�

������ 6HFWLRQ �

,I� DV D FRQVHTXHQFH RI D FRXUW MXGJPHQW RU DOOHJDWLRQ RI SDWHQW LQIULQJHPHQW RU IRU DQ\ RWKHU UHDVRQ �QRW
OLPLWHG WR SDWHQW LVVXHV�� FRQGLWLRQV DUH LPSRVHG RQ \RX �ZKHWKHU E\ FRXUW RUGHU� DJUHHPHQW RU RWKHUZLVH�
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WKDW FRQWUDGLFW WKH FRQGLWLRQV RI WKLV /LFHQVH� WKH\ GR QRW H[FXVH \RX IURP WKH FRQGLWLRQV RI WKLV /LFHQVH�
,I \RX FDQQRW GLVWULEXWH VR DV WR VDWLVI\ VLPXOWDQHRXVO\ \RXU REOLJDWLRQV XQGHU WKLV /LFHQVH DQG DQ\ RWKHU
SHUWLQHQW REOLJDWLRQV� WKHQ DV D FRQVHTXHQFH \RX PD\ QRW GLVWULEXWH WKH 3URJUDP DW DOO� )RU H[DPSOH� LI D
SDWHQW OLFHQVH ZRXOG QRW SHUPLW UR\DOW\�IUHH UHGLVWULEXWLRQ RI WKH 3URJUDP E\ DOO WKRVH ZKR UHFHLYH FRSLHV
GLUHFWO\ RU LQGLUHFWO\ WKURXJK \RX� WKHQ WKH RQO\ ZD\ \RX FRXOG VDWLVI\ ERWK LW DQG WKLV /LFHQVH ZRXOG EH WR
UHIUDLQ HQWLUHO\ IURP GLVWULEXWLRQ RI WKH 3URJUDP�

,I DQ\ SRUWLRQ RI WKLV VHFWLRQ LV KHOG LQYDOLG RU XQHQIRUFHDEOH XQGHU DQ\ SDUWLFXODU FLUFXPVWDQFH� WKH EDODQFH
RI WKH VHFWLRQ LV LQWHQGHG WR DSSO\ DQG WKH VHFWLRQ DV D ZKROH LV LQWHQGHG WR DSSO\ LQ RWKHU FLUFXPVWDQFHV�

,W LV QRW WKH SXUSRVH RI WKLV VHFWLRQ WR LQGXFH \RX WR LQIULQJH DQ\ SDWHQWV RU RWKHU SURSHUW\ ULJKW FODLPV
RU WR FRQWHVW YDOLGLW\ RI DQ\ VXFK FODLPV� WKLV VHFWLRQ KDV WKH VROH SXUSRVH RI SURWHFWLQJ WKH LQWHJULW\ RI
WKH IUHH VRIWZDUH GLVWULEXWLRQ V\VWHP� ZKLFK LV LPSOHPHQWHG E\ SXEOLF OLFHQVH SUDFWLFHV� 0DQ\ SHRSOH KDYH
PDGH JHQHURXV FRQWULEXWLRQV WR WKH ZLGH UDQJH RI VRIWZDUH GLVWULEXWHG WKURXJK WKDW V\VWHP LQ UHOLDQFH RQ
FRQVLVWHQW DSSOLFDWLRQ RI WKDW V\VWHP� LW LV XS WR WKH DXWKRU�GRQRU WR GHFLGH LI KH RU VKH LV ZLOOLQJ WR GLVWULEXWH
VRIWZDUH WKURXJK DQ\ RWKHU V\VWHP DQG D OLFHQVHH FDQQRW LPSRVH WKDW FKRLFH�

7KLV VHFWLRQ LV LQWHQGHG WR PDNH WKRURXJKO\ FOHDU ZKDW LV EHOLHYHG WR EH D FRQVHTXHQFH RI WKH UHVW RI WKLV
/LFHQVH�

������ 6HFWLRQ �

,I WKH GLVWULEXWLRQ DQG�RU XVH RI WKH 3URJUDP LV UHVWULFWHG LQ FHUWDLQ FRXQWULHV HLWKHU E\ SDWHQWV RU E\ FRS\�
ULJKWHG LQWHUIDFHV� WKH RULJLQDO FRS\ULJKW KROGHU ZKR SODFHV WKH 3URJUDP XQGHU WKLV /LFHQVH PD\ DGG DQ
H[SOLFLW JHRJUDSKLFDO GLVWULEXWLRQ OLPLWDWLRQ H[FOXGLQJ WKRVH FRXQWULHV� VR WKDW GLVWULEXWLRQ LV SHUPLWWHG RQO\
LQ RU DPRQJ FRXQWULHV QRW WKXV H[FOXGHG� ,Q VXFK FDVH� WKLV /LFHQVH LQFRUSRUDWHV WKH OLPLWDWLRQ DV LI ZULWWHQ
LQ WKH ERG\ RI WKLV /LFHQVH�

������� 6HFWLRQ �

7KH )UHH 6RIWZDUH )RXQGDWLRQ PD\ SXEOLVK UHYLVHG DQG�RU QHZ YHUVLRQV RI WKH *HQHUDO 3XEOLF /LFHQVH IURP
WLPH WR WLPH� 6XFK QHZ YHUVLRQV ZLOO EH VLPLODU LQ VSLULW WR WKH SUHVHQW YHUVLRQ� EXW PD\ GL኱HU LQ GHWDLO WR
DGGUHVV QHZ SUREOHPV RU FRQFHUQV�

(DFK YHUVLRQ LV JLYHQ D GLVWLQJXLVKLQJ YHUVLRQ QXPEHU� ,I WKH 3URJUDP VSHFLኲHV D YHUVLRQ QXPEHU RI WKLV
/LFHQVH ZKLFK DSSOLHV WR LW DQG ૳DQ\ ODWHU YHUVLRQ૴� \RX KDYH WKH RSWLRQ RI IROORZLQJ WKH WHUPV DQG FRQGLWLRQV
HLWKHU RI WKDW YHUVLRQ RU RI DQ\ ODWHU YHUVLRQ SXEOLVKHG E\ WKH )UHH 6RIWZDUH )RXQGDWLRQ� ,I WKH 3URJUDP
GRHV QRW VSHFLI\ D YHUVLRQ QXPEHU RI WKLV /LFHQVH� \RX PD\ FKRRVH DQ\ YHUVLRQ HYHU SXEOLVKHG E\ WKH )UHH
6RIWZDUH )RXQGDWLRQ�

������� 6HFWLRQ ��

,I \RX ZLVK WR LQFRUSRUDWH SDUWV RI WKH 3URJUDP LQWR RWKHU IUHH SURJUDPV ZKRVH GLVWULEXWLRQ FRQGLWLRQV DUH
GL኱HUHQW� ZULWH WR WKH DXWKRU WR DVN IRU SHUPLVVLRQ� )RU VRIWZDUH ZKLFK LV FRS\ULJKWHG E\ WKH )UHH 6RIWZDUH
)RXQGDWLRQ� ZULWH WR WKH )UHH 6RIWZDUH )RXQGDWLRQ� ZH VRPHWLPHV PDNH H[FHSWLRQV IRU WKLV� 2XU GHFLVLRQ
ZLOO EH JXLGHG E\ WKH WZR JRDOV RI SUHVHUYLQJ WKH IUHH VWDWXV RI DOO GHULYDWLYHV RI RXU IUHH VRIWZDUH DQG RI
SURPRWLQJ WKH VKDULQJ DQG UHXVH RI VRIWZDUH JHQHUDOO\�

������� 12 :$55$17< 6HFWLRQ ��

%(&$86( 7+( 352*5$0 ,6 /,&(16(' )5(( 2) &+$5*(� 7+(5( ,6 12 :$55$17< )25 7+( 352*5$0� 72
7+( (;7(17 3(50,77(' %< $33/,&$%/( /$:� (;&(37 :+(1 27+(5:,6( 67$7(' ,1 :5,7,1* 7+( &23<�
5,*+7 +2/'(56 $1'�25 27+(5 3$57,(6 3529,'( 7+( 352*5$0 ૳$6 ,6૴ :,7+287 :$55$17< 2) $1<
.,1'� (,7+(5 (;35(66(' 25 ,03/,('� ,1&/8',1*� %87 127 /,0,7(' 72� 7+( ,03/,(' :$55$17,(6 2)
0(5&+$17$%,/,7< $1' ),71(66 )25 $ 3$57,&8/$5 385326(� 7+( (17,5( 5,6. $6 72 7+( 48$/,7< $1'
3(5)250$1&( 2) 7+( 352*5$0 ,6 :,7+ <28� 6+28/' 7+( 352*5$0 3529( '()(&7,9(� <28 $6680(
7+( &267 2) $// 1(&(66$5< 6(59,&,1*� 5(3$,5 25 &255(&7,21�

��� k ���� $PPRQLW 0HDVXUHPHQW *PE+



'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

������� 6HFWLRQ ��

,1 12 (9(17 81/(66 5(48,5(' %< $33/,&$%/( /$: 25 $*5((' 72 ,1 :5,7,1* :,// $1< &23<5,*+7
+2/'(5� 25 $1< 27+(5 3$57< :+2 0$< 02',)< $1'�25 5(',675,%87( 7+( 352*5$0 $6 3(50,77('
$%29(� %( /,$%/( 72 <28 )25 '$0$*(6� ,1&/8',1* $1< *(1(5$/� 63(&,$/� ,1&,'(17$/ 25 &216(�
48(17,$/ '$0$*(6 $5,6,1* 287 2) 7+( 86( 25 ,1$%,/,7< 72 86( 7+( 352*5$0 �,1&/8',1* %87 127
/,0,7(' 72 /266 2) '$7$ 25 '$7$ %(,1* 5(1'(5(' ,1$&&85$7( 25 /266(6 6867$,1(' %< <28 25
7+,5' 3$57,(6 25 $ )$,/85( 2) 7+( 352*5$0 72 23(5$7( :,7+ $1< 27+(5 352*5$06�� (9(1 ,) 68&+
+2/'(5 25 27+(5 3$57< +$6 %((1 $'9,6(' 2) 7+( 3266,%,/,7< 2) 68&+ '$0$*(6�

(1' 2) 7(506 $1' &21',7,216

���� +RZ WR $SSO\ 7KHVH 7HUPV WR <RXU 1HZ 3URJUDPV

,I \RX GHYHORS D QHZ SURJUDP� DQG \RX ZDQW LW WR EH RI WKH JUHDWHVW SRVVLEOH XVH WR WKH SXEOLF� WKH EHVW ZD\
WR DFKLHYH WKLV LV WR PDNH LW IUHH VRIWZDUH ZKLFK HYHU\RQH FDQ UHGLVWULEXWH DQG FKDQJH XQGHU WKHVH WHUPV�

7R GR VR� DWWDFK WKH IROORZLQJ QRWLFHV WR WKH SURJUDP� ,W LV VDIHVW WR DWWDFK WKHP WR WKH VWDUW RI HDFK VRXUFH
ኲOH WR PRVW H኱HFWLYHO\ FRQYH\ WKH H[FOXVLRQ RI ZDUUDQW\� DQG HDFK ኲOH VKRXOG KDYH DW OHDVW WKH ૳FRS\ULJKW૴
OLQH DQG D SRLQWHU WR ZKHUH WKH IXOO QRWLFH LV IRXQG�

�RQH OLQH WR JLYH WKH SURJUDP
V QDPH DQG D EULHI LGHD RI ZKDW LW GRHV�! &RS\ULJKW �&� �\HDU! �QDPH RI
DXWKRU!

7KLV SURJUDP LV IUHH VRIWZDUH� \RX FDQ UHGLVWULEXWH LW DQG�RU PRGLI\ LW XQGHU WKH WHUPV RI WKH *18 *HQHUDO
3XEOLF /LFHQVH DV SXEOLVKHG E\ WKH )UHH 6RIWZDUH )RXQGDWLRQ� HLWKHU YHUVLRQ � RI WKH /LFHQVH� RU �DW \RXU
RSWLRQ� DQ\ ODWHU YHUVLRQ�

7KLV SURJUDP LV GLVWULEXWHG LQ WKH KRSH WKDW LW ZLOO EH XVHIXO� EXW :,7+287 $1< :$55$17<� ZLWKRXW HYHQ
WKH LPSOLHG ZDUUDQW\ RI 0(5&+$17$%,/,7< RU ),71(66 )25 $ 3$57,&8/$5 385326(� 6HH WKH *18 *HQHUDO
3XEOLF /LFHQVH IRU PRUH GHWDLOV�

<RX VKRXOG KDYH UHFHLYHG D FRS\ RI WKH *18 *HQHUDO 3XEOLF /LFHQVH DORQJ ZLWK WKLV SURJUDP� LI QRW� ZULWH WR
WKH )UHH 6RIWZDUH )RXQGDWLRQ� ,QF�� �� )UDQNOLQ 6WUHHW� )LIWK )ORRU� %RVWRQ� 0$ ���������� 86$

$OVR DGG LQIRUPDWLRQ RQ KRZ WR FRQWDFW \RX E\ HOHFWURQLF DQG SDSHU PDLO�

,I WKH SURJUDP LV LQWHUDFWLYH� PDNH LW RXWSXW D VKRUW QRWLFH OLNH WKLV ZKHQ LW VWDUWV LQ DQ LQWHUDFWLYH PRGH�

*QRPRYLVLRQ YHUVLRQ ��� &RS\ULJKW �&� \HDU QDPH RI DXWKRU *QRPRYLVLRQ FRPHV ZLWK $%62/87(/< 12
:$55$17<� IRU GHWDLOV W\SH ૳VKRZ Z૴� 7KLV LV IUHH VRIWZDUH� DQG \RX DUH ZHOFRPH WR UHGLVWULEXWH LW XQGHU
FHUWDLQ FRQGLWLRQV� W\SH ૳VKRZ F૴ IRU GHWDLOV�

7KH K\SRWKHWLFDO FRPPDQGV ૳VKRZ Z૴ DQG ૳VKRZ F૴ VKRXOG VKRZ WKH DSSURSULDWH SDUWV RI WKH *HQHUDO 3XEOLF
/LFHQVH� 2I FRXUVH� WKH FRPPDQGV \RX XVH PD\ EH FDOOHG VRPHWKLQJ RWKHU WKDQ ૳VKRZ Z૴ DQG ૳VKRZ F૴�
WKH\ FRXOG HYHQ EH PRXVH�FOLFNV RU PHQX LWHPV��ZKDWHYHU VXLWV \RXU SURJUDP�

<RX VKRXOG DOVR JHW \RXU HPSOR\HU �LI \RX ZRUN DV D SURJUDPPHU� RU \RXU VFKRRO� LI DQ\� WR VLJQ D ૳FRS\ULJKW
GLVFODLPHU૴ IRU WKH SURJUDP� LI QHFHVVDU\� +HUH LV D VDPSOH� DOWHU WKH QDPHV�

<R\RG\QH� ,QF�� KHUHE\ GLVFODLPV DOO FRS\ULJKW LQWHUHVW LQ WKH SURJUDP ૳*QRPRYLVLRQ૴ �ZKLFK PDNHV SDVVHV
DW FRPSLOHUV� ZULWWHQ E\ -DPHV +DFNHU�

�VLJQDWXUH RI 7\ &RRQ!� � $SULO ���� 7\ &RRQ� 3UHVLGHQW RI 9LFH

7KLV *HQHUDO 3XEOLF /LFHQVH GRHV QRW SHUPLW LQFRUSRUDWLQJ \RXU SURJUDP LQWR SURSULHWDU\ SURJUDPV� ,I \RXU
SURJUDP LV D VXEURXWLQH OLEUDU\� \RX PD\ FRQVLGHU LW PRUH XVHIXO WR SHUPLW OLQNLQJ SURSULHWDU\ DSSOLFDWLRQV
ZLWK WKH OLEUDU\� ,I WKLV LV ZKDW \RX ZDQW WR GR� XVH WKH *18 /LEUDU\ *HQHUDO 3XEOLF /LFHQVH LQVWHDG RI WKLV
/LFHQVH�
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

&KDSWHU ��

*ORVVDU\

$31
$FFHVV 3RLQW 1DPH

&'0$
&RGH 'LYLVLRQ 0XOWLSOH $FFHVV

&(&6
&RQኲJXUDWLRQ� (YDOXDWLRQ� DQG &RPPXQLFDWLRQ 6\VWHP

&69
&RPPD 6HSDUDWHG 9DOXHV

'+&3
'\QDPLF +RVW &RQኲJXUDWLRQ 3URWRFRO

)73
)LOH 7UDQVIHU 3URWRFRO

*18
*18
V 1RW 8QL[

*QX3*
*18 3ULYDF\ *XDUG

*3/
*HQHUDO 3XEOLF /LFHQVH

*356
*HQHUDO 3DFNHW 5DGLR 6HUYLFH

*60
*OREDO 6\VWHP IRU 0RELOH FRPPXQLFDWLRQV

+773
+\SHU7H[W 7UDQVIHU 3URWRFRO

+7736
+773 6HFXUH

,(((
,QVWLWXWH RI (OHFWULFDO DQG (OHFWURQLFV (QJLQHHUV

,3
,QWHUQHW 3URWRFRO

/$1
/RFDO $UHD 1HWZRUN

/&'
/LTXLG &U\VWDO 'LVSOD\
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/('
/LJKW�HPLWWLQJ GLRGH

/*3/
/HVVHU *HQHUDO 3XEOLF /LFHQVH

0$56
0HDVXUHPHQW $QG 5HFRUGLQJ 6\VWHP

173
1HWZRUN 7LPH 3URWRFRO

3,1
3HUVRQDO ,GHQWLኲFDWLRQ 1XPEHU

327
3RWHQWLRPHWHU � 0HDVXUHPHQW 3ULQFLSOH� H�J�� :LQG YDQH 327

51',6
5HPRWH 1HWZRUN 'ULYHU ,QWHUIDFH 6SHFLኲFDWLRQ

6&$'$
6XSHUYLVRU\ &RQWURO DQG 'DWD $FTXLVLWLRQ

6&3
6HFXUH &RS\ 3URWRFRO�3URJUDP

6,0
6XEVFULEHU ,GHQWLW\ 0RGXOH

606
6KRUW 0HVVDJH 6HUYLFH

66+
6HFXUH 6KHOO

66/
6HFXUH 6RFNHWV /D\HU

7&3�,3
7UDQVPLVVLRQ &RQWURO 3URWRFRO�,QWHUQHW 3URWRFRO

7/6
7UDQVSRUW /D\HU 6HFXULW\

705
7XQQHO 0DJQHWR 5HVLVWDQFH � 0HDVXUHPHQW 3ULQFLSOH� H�J� :LQG YDQH 705

8076
8QLYHUVDO 0RELOH 7HOHFRPPXQLFDWLRQV 6\VWHP

86%
8QLYHUVDO 6HULDO %XV

:�/$1
:LUHOHVV /RFDO $UHD 1HWZRUN
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'DWD /RJJHU 0HWHR��� 8VHU
V 0DQXDO ��� � ���

&KDSWHU ��

,QGH[

$
$FFHVV 3RLQW 1DPH� ��
$FFHVV 5LJKWV� ��� ���

$GPLQ� ��
*XHVW� ��
8VHU� ��
9LHZHU� ��

$FFHVVLQJ 0HWHR���
(WKHUQHW� �� ��
/$1� �� ��
86%� �� ��

$FFHVVRULHV� ���� ���
$GPLQ� ��
$PPRQLW 7XQQHO 6HUYHU� ��
$PPRQLW25� ��� ��� ��
$QDORJ &XUUHQW� ���
$QDORJ 9ROWDJH� ���
$QHPRPHWHUV� ��� ���� ��������
$31� ��

%
%DURPHWULF 3UHVVXUH 6HQVRUV� ���� ���
%*$1� ��
%RQMRXU 3ULQW 6HUYLFHV� ��

&
&DELQHW 6HWV� ��
&DPHUD� ��� ��
&(&6� �� �� ��� ��� ���
&KDQJH 3DVVZRUGV� ��
&KDQQHOV� ��

$QDORJ &XUUHQW� ���� ���
$QDORJ 9ROWDJH� ���� ���
&RXQWHU� ���� ���
'LJLWDO� ���� ���
56���� ���
6WDWXV� ���� ���

&RPPXQLDWLRQ 0HWKRGV� �
&RPPXQLFDWLRQ

(WKHUQHW� �� ��� ���
/$1� �� ��� ��� ���
0RGHP� ��� ��� ���
6DWHOOLWH 0RGHP� ��� ��� ��
86%� �� ��� ��� ���
:�/$1� ��� ��� ���

&RPPXQLFDWLRQ &RQኲJXUDWLRQ� ��
&RPPXQLFDWLRQ 6FKHGXOH� ��

&RQኲJXUDWLRQ
$FFHVV 3RLQW 1DPH� ��
(PDLO 3DUDPHWHUV� ��
/$1� ��
0RGHP� ��
2QOLQH $FFHVV� ��
:�/$1� ��

&RQኲJXUDWLRQ )LOH� ��
'RZQORDG� ��
)RUPDW� ��
8SORDG� ��

&RQኲJXUDWLRQ 6WDWXV� ��
&RQQHFWLRQ 3ODQV� ���
&RQQHFWLRQ 6WDWXV� ��
&RRNLH� ��� ��
&RXQWHU &KDQQHOV� ���
&U\SWRJUDSKLFDO 6RIWZDUH� ���
&69 )LOH� ��� ��� ��� ��� ��

'
'DWD (YDOXDWLRQ� ��� ��
'DWD 5HWULHYDO

/$1� �
0RGEXV 578� �
0RGEXV 73&�,3� �
0RGHP� �
86%� �
:�/$1� �

'DWD 6WRUDJH� �
'DWD 7UDQVPLVVLRQ� ��
'HELDQ� ��
'HOHWH 0HDVXUHPHQW 'DWD� ��� ��
'+&3� �� ��� ��� ��
'LJLWDO &KDQQHOV� ���
'LJLWDO :LQG 9DQHV� ���
'LVSOD\� ��� ���
'ULYHU� ��� ��

8SGDWH� ��
'\QDPLF ,3 $GGUHVV� ��

(
(OHFWULFDO &KDUDFWHULVWLFV� ���
(PDLO� ��� ��
(PDLO $WWDFKPHQWV� ��
(PHUJHQF\ 86% 0HPRU\ 6WLFN� ��
(QFU\SWLRQ� ���
(UURU /LVW� ��� ���
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(WKHUQHW� ���
(YDOXDWLRQ� ��
([WHUQDO 0RGXOHV� ���� ���

)
)DFWRU\ 5HVHW� ��� ��
)$4� ���
)LOH ,QWHUYDO� ��� ��
)LOH 8SORDG� ��

$PPRQLW25� ��
)73� ��
6&3� ��

)LOH=LOOD
)73 VHUYHU� ��

)73� ��� ��
);7���� ��

*
*LOO 8OWUDVRQLF 6HQVRUV� ���
*OREDO &RQWURO (OHPHQWV� ��
*QX3*� ���
*XHVW� ��

+
+HDWLQJ &RQWURO� ��
+7736� ���
+XPLGLW\ 6HQVRUV� ���� ���

,
,((( ���� ��
,PSRUW &69 )LOHV� ��� ��� ��
,1, )LOH� ��
,QL )LOH� ��
,QSXW &KDQQHOV� �
,QWHUQHW ([SORUHU� LL
,3 $GGUHVV� ��� ���
,ULGLXP� ��� ��

-
-DYD6FULSW� ��

/
/$1� �� ��� ��� ��� ���
/(' /LJKWV� ���
/LEUH2ኴFH &DOF� ��
/LQX[� LL� �� ��
/LYH 'DWD� ��
/RJ )LOH� ��
/RJJHU 1DPH� ��
/RJLQ� ��
/X኱W 8OWUDVRQLF 6HQVRUV� ���

0
0DLQWHQDQFH� ���
0$56� �
0HDVXUHPHQW 9DOXHV� ��
0HPRU\� �� ���
0HQX

'LVSOD\� ���
:HE ,QWHUIDFH� ��

0HWHR��� 6WUHDP 0DS� ��
0LFURVRIW ([FHO ����� ��
0LFURVRIW ([FHO ����� ��� ��

0RGEXV� ��
0RGEXV 5HJLVWHU 0DS� ��
0RGEXV 578� �� ��
0RGEXV 7&3�,3� �� ��
0RGHP� �� ��� ��� ���� ���� ���

);7���� ��
0R]LOOD )LUHIR[� LL� ��� ��

1
173 6HUYHU� ��

2
2QOLQH 3HULRG� ��
2SHQ2ኴFH &DOF� ��
2SHQ66/� ���
2XWSXW &KDQQHOV� �
2YHUYROWDJH 3URWHFWLRQ� ���

3
3KRWRV� ��
3RLQW�WR�3RLQW (WKHUQHW &RQQHFWLRQ� ��
3RWHQWLRPHWULF :LQG 9DQHV� ���� ���
3RZHU 6XSSO\� �
3UHFLSLWDWLRQ 0RQLWRUV� ���� ���
3UHFLSLWDWLRQ 6HQVRUV� ���� ���
3URMHFW .H\ �$PPRQLW25�� ��
3URYLGHU +HOSHU� ��
3\UDQRPHWHUV� ��� ���� ���

5
5DLQ *DXJH� ���
5HFRUGLQJ� ��� ���
5HJLVWHU 0DS� ��
5HVWDUW 'DWD /RJJHU� ��
51',6 86% 'ULYHU� ��
56���� ���� ���
56��� 6� ��

6
6DWHOOLWH 0RGHP� ��
6&$'$� �� �� ��� ���

&RQኲJXUDWLRQ� ��
0HWHR��� 6WUHDP 0DS� ��

6&3� ��� ��
6HQVLWLYLW\� ���
6HQVRU &RQኲJXUDWLRQ� ��
6HQVRU +HOSHU� ��� ��
6HQVRU 6HWWLQJV� ��
6HQVRUV� ��

$QHPRPHWHUV� ��� ���� ���� ��������
%DURPHWULF 3UHVVXUH 6HQVRUV� ���� ���
+XPLGLW\ 6HQVRUV� ���� ���
3UHFLSLWDWLRQ 0RQLWRUV� ���� ���� ���
3UHFLSLWDWLRQ 6HQVRUV� ���� ���� ���
3\UDQRPHWHUV� ���� ���� ���
7HPSHUDWXUH 6HQVRUV� ���� ���
8OWUDVRQLF 6HQVRUV� ��������� ���
:LQG 9DQHV� ��� ���� ���� ���� ���� ���

6LHUUD :LUHOHVV� ��
6,0 &DUG� ��� ��
6037 6HUYHU� ��
6RXUFH 'DWD� ��
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66+� ���
6WDWLF ,3 $GGUHVV� ��
6WDWLVWLFV� ��

&RQኲJXUDWLRQ� ��
6WDWLVWLFV ,QWHUYDO� ��� ��
6WDWXV �&KDQQHO�� ���
6WDWXV %R[� ��� ���
6WRUDJH 6L]H� �� ���
6WUHDP 0DS� ��
6ZLWFK� ��

&RQኲJXUDWLRQ� ��
+HDWLQJ &RQWURO� ��

6\VWHP
&(&6� �� ��
0$56� �

6\VWHP $GPLQLVWUDWLRQ� ��
6\VWHP ,QIRUPDWLRQ� ��
6\VWHP /RJ� ��

7
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