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Warning
This equipment generates, uses, and can radiate radio frequency energy and if not installed and used in accordance
with the instruction manual, may cause interference to radio communications.  It has been tested and found to comply
with the limits for a Class A computing device pursuant to CISPR-22 of FCC and international rules, which are
designed to provide reasonable protection against such interference when operated in a commercial environment.
Operation of this equipment in a residential area is likely to cause interference, in which case the user at his own
expense will be required to take whatever measures may be required to correct the interference.  The user is cautioned
that any changes or modifications not expressly approved by General DataComm void the user’s authority to operate
the equipment.

This digital apparatus does not exceed Class A limits for radio noise emissions from digital apparatus described in
the Radio Interference Regulations of the Canadian Department of Communications.

Le présent appareil numérique n’émet pas de bruits radioélectriques dépassant les limites applicables aux appareils
numériques de la classe A prescrites dans le Règlement sur le brouillage radioélectrique édicté par le ministère des
Communications du Canada.

Warranty

General DataComm warrants that its equipment is free from defects in materials and workmanship.  The warranty
period is one year from the date of shipment.  GDC's sole obligation under its warranty is limited to the repair or
replacement of the defective equipment provided it is returned to GDC, transportation prepaid, within a reasonable
period.  This warranty will not extend to equipment subjected to accident, misuse, or alterations or repair not made
by GDC or authorized by GDC in writing.  The foregoing warranty is exclusive and in lieu of all other warranties,
express or implied, including but not limited to, warranties of merchantability and fitness for purpose.

Trademarks and Patents
General DataComm, the General DataComm logo and the following are trademarks of General DataComm, Inc in
the United States and other countries: ACCULINE, ANALOOP, AUTOFRAME, BERT 901, DATACOMM
SECURE-PAK, DATALOOP, DIGIDIAL, ENmacs, FASTPRO, FIRST RESPONSE, GDC, GDC APEX,
GENERAL DATACOMM X-PRESS, GEN*NET, GEN*PAC, IMAGE*TMS, KILOMUX,  LAN*TMS,
MEGA*BRIDGE, MEGAMUX, MEGAMUX TMS,  MEGANET, MEGASPLIT, MEGASWITCH, MEGAVIEW,
NETCON, NETSWITCH, NMC, QUIKSHIPPERS, SERVI-CHECK, SERVI-SNAP, WINmacs.

ANALOOP and DATALOOP respectively are protected by U.S. patents 3,655,915 and 3,769,454.  All other products
or services mentioned in this document are identified by the trademarks, service marks, or product names as
designated by the companies who market those products.  Inquiries concerning such trademarks should be made
directly to those companies.

HP OpenView is a trademark of the Hewlett-Packard Company.

Certain technology and components protected by one or more U.S. patents:
4,841,561
5,146,472
5,048,056
5,265,151
5,291,520
5,465,273
Other patents pending. Some foreign patents may apply.

Copyright
 1996 General DataComm, Inc.  All rights reserved.
P.O. Box 1299, Middlebury, Connecticut 06762-1299 U.S.A.

This publication and the software it describes contain proprietary and confidential information.  No part of this
document may be copied, photocopied, reproduced, translated or reduced to any electronic or machine-readable
format without prior written permission of General Datacomm, Inc.

The information in this document is subject to change without notice.  General DataComm assumes no responsibility for any dam-

ages arising from the use of this document, including but not limited to, lost revenue, lost data, claims by third parties, or other dam-

ages.  If you have comments or suggestions concerning this manual, please write to Technical Publication Services or call 1-203-

758-1811.
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7KLV�PDQXDO�GHVFULEHV�KRZ�WR�LQVWDOO�DQG�FRQILJXUH�D�8$6��8QLYHUVDO�$FFHVV�6\VWHP������'��
DQG�H[SODLQV�KRZ�WR�PRQLWRU�DQG�PDQDJH�WKLV�GHYLFH���7KLV�GRFXPHQWDWLRQ�LV�ZULWWHQ�IRU�
RSHUDWRUV�DQG�LQVWDOOHUV��DQG�DVVXPHV�D�ZRUNLQJ�NQRZOHGJH�RI�GDWD�FRPPXQLFDWLRQV�HTXLSPHQW�

2UJDQL]DWLRQ

7KLV�PDQXDO�KDV�ILYH�FKDSWHUV�DQG�WKUHH�DSSHQGLFHV���7KH�LQIRUPDWLRQ�LV�DUUDQJHG�DV�IROORZV�

� &KDSWHU�����6\VWHP�'HVFULSWLRQ�LQWURGXFHV�LPSRUWDQW�FRQFHSWV�DQG�IHDWXUHV�RI�WKH�
6SHFWUD&RPP�����'��
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IXQGDPHQWDO�DSSOLFDWLRQV�DUH�JLYHQ�EHFDXVH�RI�WKH�YDULHW\�RI�VSHFLILF�FXVWRPHU�V\VWHP�
FKRLFHV�

� &KDSWHU�����2SHUDWLRQ�GHVFULEHV�WKH�IURQW�SDQHOV�RI�WKH�8$6�����'��

� &KDSWHU�����7HVWV�GHVFULEHV�H[WHUQDO�WHVWV�

� &KDSWHU�����$SSOLFDWLRQ�*XLGH�GHVFULEHV�WLPLQJ�RSWLRQV�DQG�VDPSOH�DSSOLFDWLRQV�

� $SSHQGLFHV���$SSHQGLFHV�$��%��DQG�&��FRYHU�WHFKQLFDO�FKDUDFWHULVWLFV��+'6/�FRQQHFWRU�SLQ�
DVVLJQPHQWV��DQG�LQWHUIDFH�VLJQDOV�

'RFXPHQW�&RQYHQWLRQV

/HYHO���SDUDJUDSK�KHDGHUV�LQWURGXFH�PDMRU�WRSLFV�

/HYHO���SDUDJUDSK�KHDGHUV�LQWURGXFH�VXEVHFWLRQV�RI�PDMRU�WRSLFV�

/HYHO���SDUDJUDSK�KHDGHUV�LQWURGXFH�VXEVHFWLRQV�RI�VHFRQGDU\�WRSLFV�

1RWHV�SUHVHQW�VSHFLDO�LQVWUXFWLRQV��KHOSIXO�KLQWV�RU�JHQHUDO�UXOHV�

Caution statements identify conditions or practices that can result in damage 
to the equipment or in loss of data.

NOTE
���������������������������������������������������������������������������������������������������������������������������������������������������������������*'&����5�������



LL�����������������������������������������������������������������������������������������������������������������������������������������������������������3UHIDFH������������������������������������������������
5HODWHG�3XEOLFDWLRQV

7KH�IROORZLQJ�GRFXPHQWV�KDYH�DGGLWLRQDO�LQIRUPDWLRQ�WKDW�PD\�EH�KHOSIXO�ZKHQ�XVLQJ�WKLV�
SURGXFW�

� 2SHUDWLQJ�DQG�,QVWDOODWLRQ�,QVWUXFWLRQV�IRU�6SHFWUD&RPP�6KHOI��*'&����5�������

� 2SHUDWLQJ�DQG�,QVWDOODWLRQ�,QVWUXFWLRQV�IRU�8QLYHUVDO�$FFHVV�6\VWHP��6&0�+'6/�'HYLFHV��
*'&����5����9���

� 2SHUDWLQJ�DQG�,QVWDOODWLRQ�,QVWUXFWLRQV�IRU�6SHFWUD&RPP�0DQDJHU�&DUG��*'&����5����
���

*'&�SXEOLFDWLRQ�QXPEHUV��H�J���*'&����5���������DUH�XVHG�WR�WUDFN�DQG�RUGHU�WHFKQLFDO�
PDQXDOV���3XEOLFDWLRQ�QXPEHUV�XVH�WKH�IROORZLQJ�IRUPDW��

*'&�1115QQQ�����RU�*'&�1115QQQ�9QQQ

111 LGHQWLILHV�WKH�SURGXFW�IDPLO\��H�J��8$6�

5 GHQRWHV�D�WHFKQLFDO�SXEOLFDWLRQ

QQQ D�QXPEHU�DVVLJQHG�E\�7HFKQLFDO�3XEOLFDWLRQV

��� LGHQWLILHV�D�KDUGZDUH�SURGXFW�DQG�GRHV�QRW�FKDQJH

9QQQ GHVLJQDWHV�VRIWZDUH�YHUVLRQ�DVVRFLDWHG�ZLWK�D�SURGXFW��ZKLFK�PD\�EH�
XSGDWHG�SHULRGLFDOO\

7KH�LVVXH�QXPEHU�RQ�WKH�WLWOH�SDJH�FKDQJHV�RQO\�ZKHQ�D�KDUGZDUH�PDQXDO�LV�UHYLVHG�RU�ZKHQ�D�
PDQXDO�LV�UHSULQWHG�IRU�VRPH�RWKHU�UHDVRQ��LW�GRHV�QRW�DXWRPDWLFDOO\�FKDQJH�ZKHQ�WKH�VRIWZDUH�LV�
XSGDWHG���$�QHZ�6RIWZDUH�9HUVLRQ�LV�DOZD\V�,VVXH�����2WKHU�VSHFLDOL]HG�SXEOLFDWLRQV�VXFK�DV�
5HOHDVH�1RWHV�RU�$GGHQGD�PD\�EH�DYDLODEOH�GHSHQGLQJ�RQ�WKH�SURGXFW�

*ORVVDU\�RI�7HUPV

�%�4

/LQH�FRGH�IRU�EDVLF�UDWH�,6'1�DW�WKH�8�UHIHUHQFH�SRLQW���%�4����%LQDU\���4XDWHUQDU\��LV�D�OLQH�
HQFRGLQJ�IRUPDW�WKDW�LV�VXSSRUWHG�RQ���ZLUH�LQWHUIDFHV�

$GGUHVV

$�VHTXHQFH�RI�ELWV��D�FKDUDFWHU��RU�D�JURXS�RI�FKDUDFWHUV�WKDW�LGHQWLILHV�D�QHWZRUN�VWDWLRQ��XVHU��RU�
DSSOLFDWLRQ��XVHG�PDLQO\�IRU�URXWLQJ�SXUSRVHV�

%(57

%LW�(UURU�5DWH�7HVW��RU�WHVWHU���6HH�%LW�(UURU�5DWH��

%LW�(UURU�5DWH��%(5�

7KH�SHUFHQWDJH�RI�UHFHLYHG�ELWV�WKDW�DUH�LQ�HUURU��UHODWLYH�WR�D�VSHFLILF�DPRXQW�RI�ELWV�UHFHLYHG��

XVXDOO\�H[SUHVVHG�DV�D�QXPEHU�UHIHUHQFHG�WR�D�SRZHU�RI�����H�J�����LQ�����

'DWD�6HW�5HDG\��'65�

7KH�GDWD�VHW�LV�UHDG\�WR�DFFHSW�GDWD�
*'&����5���������������������������������������������������������������������������������������������������������������������������������������������������



3UHIDFH������������������������������������������������������������������������������������������������������������������������������������������������������������LLL�����������
'LDJQRVWLFV

7HVWV�XVHG�WR�GHWHFW�PDOIXQFWLRQV�LQ�D�V\VWHP�RU�FRPSRQHQW�

'LJLWDO�/RRSEDFN��'/�

7HFKQLTXH�IRU�WHVWLQJ�WKH�GLJLWDO�SURFHVVLQJ�FLUFXLWU\�RI�D�FRPPXQLFDWLRQV�GHYLFH��PD\�EH�
LQLWLDWHG�ORFDOO\�RU�UHPRWHO\�YLD�D�WHOHFRPPXQLFDWLRQV�FLUFXLW��GHYLFH�EHLQJ�WHVWHG��HFKRHV�EDFN�D�
UHFHLYHG�WHVW�PHVVDJH��DIWHU�ILUVW�GHFRGLQJ�DQG�WKHQ�UHHQFRGLQJ�LW��WKH�UHVXOWV�RI�ZKLFK�DUH�
FRPSDUHG�ZLWK�WKH�RULJLQDO�PHVVDJH�

'7(

'DWD�7HUPLQDWLRQ�(TXLSPHQW

(�

(XURSHDQ�WHOHFRPPXQLFDWLRQV�VWDQGDUG�GHILQHG�E\�&&,77�VWDQGDUGV�*������*������DQG�*�����

+'6/

+LJK�%LW�5DWH�'LJLWDO�6XEVFULEHU�/LQH�

/RRSEDFN

'LDJQRVWLF�SURFHGXUH�XVHG�IRU�WUDQVPLVVLRQ�GHYLFHV��D�WHVW�PHVVDJH�LV�VHQW�WR�D�GHYLFH�EHLQJ�
WHVWHG��ZKLFK�LV�WKHQ�VHQW�EDFN�WR�WKH�RULJLQDWRU�DQG�FRPSDUHG�ZLWK�WKH�RULJLQDO�WUDQVPLVVLRQ��
ORRSEDFN�WHVWLQJ�PD\�EH�ZLWKLQ�D�ORFDOO\�DWWDFKHG�GHYLFH�RU�FRQGXFWHG�UHPRWHO\�RYHU�D�
FRPPXQLFDWLRQV�FLUFXLW�

/78

/LQH�7HUPLQDWLQJ�8QLW

1HWZRUN

$Q�LQWHUFRQQHFWHG�JURXS�RI�QRGHV��D�VHULHV�RI�SRLQWV��QRGHV��RU�VWDWLRQV�FRQQHFWHG�E\�
FRPPXQLFDWLRQV�FKDQQHOV��WKH�DVVHPEO\�RI�HTXLSPHQW�WKURXJK�ZKLFK�FRQQHFWLRQV�DUH�PDGH�
EHWZHHQ�GDWD�VWDWLRQV�

1RGH

$Q\�DGGUHVVDEOH�ORFDWLRQ�ZLWKLQ�D�QHWZRUN�FDSDEOH�RI�FDUU\LQJ�D��FLUFXLW��

178

1HWZRUN�7HUPLQDWLQJ�8QLW

6HOI�7HVW

$�GLDJQRVWLF�WHVW�PRGH�WR�FKHFN�PRGHP�SHUIRUPDQFH�LQ�ZKLFK�WKH�PRGHP�LV�GLVFRQQHFWHG�IURP�
WKH�WHOHSKRQH�IDFLOLW\�DQG�LWV�WUDQVPLWWHU©V�RXWSXW�LV�FRQQHFWHG�WR�LWV�UHFHLYHU©V�LQSXW��SHUPLWWLQJ�
WKH�ORRSLQJ�RI�WHVW�PHVVDJHV��RULJLQDWHG�E\�WKH�PRGHP�WHVW�FLUFXLWU\��WKURXJK�WKH�PRGHP�
�����������������������������������������������������������������������������������������������������������������������������������������������������������������*'&����5�������



LY�����������������������������������������������������������������������������������������������������������������������������������������������������������3UHIDFH������������������������������������������������
6LPSOH�1HWZRUN�0DQDJHPHQW�3URWRFRO��6103�

$�UHTXHVW�UHVSRQVH�W\SH�RI�SURWRFRO�WKDW�JDWKHUV�PDQDJHPHQW�LQIRUPDWLRQ�IURP�QHWZRUN�GHYLFHV��
$�GH�IDFWR�VWDQGDUG�SURWRFRO�IRU�QHWZRUN�PDQDJHPHQW�

6SHFWUD&RPP�0DQDJHU��6&0�

$�SULQWHG�FLUFXLW�FDUG�WKDW�LV�DQ�6103�SUR[\�DJHQW�IRU�QHWZRUN�HOHPHQWV�FRORFDWHG�ZLWK�LW�LQ�D�
6SHFWUD&RPP�6KHOI�DQG�IRU�UHPRWH�QHWZRUN�HOHPHQWV�WKDW�FRPPXQLFDWH�ZLWK�WKHP�

7HUPLQDO

$�SRLQW�LQ�D�QHWZRUN�DW�ZKLFK�GDWD�FDQ�HLWKHU�HQWHU�RU�OHDYH��D�GHYLFH��XVXDOO\�HTXLSSHG�ZLWK�D�
NH\ERDUG��RIWHQ�ZLWK�D�GLVSOD\��FDSDEOH�RI�VHQGLQJ�DQG�UHFHLYLQJ�GDWD�RYHU�D�FRPPXQLFDWLRQV�OLQN�
�,%0��

7UDQVPLVVLRQ

7KH�GLVSDWFKLQJ�RI�D�VLJQDO��PHVVDJH��RU�RWKHU�IRUP�RI�LQWHOOLJHQFH�E\�ZLUH��UDGLR��WHOHJUDSK\��
WHOHSKRQ\��IDFVLPLOH��RU�RWKHU�PHDQV��,62���D�VHULHV�RI�FKDUDFWHUV��PHVVDJHV�RU�EORFNV��LQFOXGLQJ�
FRQWURO�LQIRUPDWLRQ�DQG�XVHU�GDWD��WKH�VLJQDOLQJ�RI�GDWD�RYHU�FRPPXQLFDWLRQV�FKDQQHOV�

8QLYHUVDO�$FFHVV�6\VWHP��8$6�

7KH�8$6�LV�D�IDPLO\�RI�QHWZRUN�PDQDJHG�PHWDOOLF�ORRS�WUDQVPLVVLRQ�SURGXFWV��8$6�LV�DOVR�XVHG�
WR�UHSUHVHQW�8QDYDLODEOH�6HFRQGV�
*'&����5���������������������������������������������������������������������������������������������������������������������������������������������������



1   System Description
2YHUYLHZ

'HVLJQHG�WR�JLYH�\RX�D�FRQQHFWLRQ�EHWZHHQ�D�'7(��'DWD�7HUPLQDWLRQ�(TXLSPHQW��LQWHUIDFH�DQG�
+'6/��+LJK�%LW�5DWH�'LJLWDO�6XEVFULEHU�/LQHV���WKH�8$6��8QLYHUVDO�$FFHVV�6\VWHP������'��
RSHUDWHV�DV�HLWKHU�DQ�/78��/LQH�WHUPLQDWLQJ�8QLW��RU�DQ�178��1HWZRUN�7HUPLQDWLQJ�8QLW����$V�
D�8QLYHUVDO�$FFHVV�6\VWHP�UDFNPRXQW��LW�LV�PDQDJHG�WKURXJK�D�IURQW�SDQHO�VXSHUYLVRU\�WHUPLQDO��
KDUG�VZLWFKHV��D�VKHOI�UHVLGHQW�6&0��6SHFWUD&RPP�0DQDJHU���DQG�DQ�DVVRFLDWHG�6103�
�6LPSOH�1HWZRUN�0DQDJHPHQW�3URWRFRO��PDQDJHU��7KH�����'��LV�RIIHUHG�DV�D�WZR�+'6/�ORRS�
GHYLFH�ZLWK�D�EDQGZLGWK�RI�1[���.ESV�IRU�1�� ���WR����DQG�KDV�D�PD[LPXP�GDWD�UDWH�RI������
.ESV�

3DUW�QXPEHUV�IRU�VWDQGDUG�DQG�RSWLRQDO�HTXLSPHQW�IRU�WKH�����'��DUH�OLVWHG�LQ�7DEOH������
7HFKQLFDO�&KDUDFWHULVWLFV�DUH�OLVWHG�LQ�$SSHQGL[�$�

)HDWXUHV

7KH�8$6�����'��LQWHUIDFHV�ZLWK�\RXU�+'6/�V\VWHP�DQG�SURYLGHV�WKH�IROORZLQJ�IHDWXUHV�

� &RQILJXUDEOH�DV�HLWKHU�D�/LQH�7HUPLQDWLQJ�8QLW�RU�1HWZRUN�7HUPLQDWLQJ�8QLW�

� 6RIWZDUH�FRQILJXUDEOH�WKURXJK�IURQW�SDQHO�VXSHUYLVRU\�WHUPLQDO���+DUGZDUH�FRQILJXUDEOH�
YLD�RQ�ERDUG�MXPSHUV�DQG�VZLWFKHV�

� )XOO�1HWZRUN�0DQDJHPHQW�E\�PHDQV�RI�WKH�VKHOI�UHVLGHQW�6SHFWUD&RPP�0DQDJHU���6&0��
DQG�DQ�DVVRFLDWHG�6103�PDQDJHU�

� 2SHUDWHV�RQ�RQH�RU�WZR�+'6/�ORRSV��6XSSRUWV�1[���.ESV�FXVWRPHU�GLJLWDO�GDWD�UDWHV�
VHOHFWDEOH�IURP�1� ���WKURXJK����RYHU�RQH�ORRS��1� ���WKURXJK����RYHU�WZR�ORRSV�

� 9����'7(�LQWHUIDFH��(,$������9�����RU�;����RSWLRQDOO\�

� 7[�&ORFN�PRGHV�IRU�'7(�LQWHUIDFH�LQFOXGH�/RRSHG��([WHUQDO��DQG�,QWHUQDO�

� ,QWHUQDO�%(57�>%LW�(UURU�5DWH�7HVW��RU�7HVWHU�@�FDSDELOLW\��7KH�%(5��%LW�(UURU�5DWH��LV�D�
SHUFHQWDJH�RI�UHFHLYHG�ELWV�WKDW�DUH�LQ�HUURU�UHODWLYH�WR�D�VSHFLILF�DPRXQW�RI�UHFHLYHG�ELWV�

� /RFDO�/RRSEDFN�DQG�5HPRWH�'LJLWDO�/RRSEDFN�FDSDELOLWLHV���$�/RRSEDFN�LV�D�WHVW�
PHVVDJH�VHQW�WR�D�GHYLFH�EHLQJ�WHVWHG��ZKLFK�LV�WKHQ�VHQW�EDFN�WR�WKH�RULJLQDWRU�DQG�
FRPSDUHG�ZLWK�WKH�RULJLQDO�WUDQVPLVVLRQ��$�'LJLWDO�/RRSEDFN�WHVWV�WKH�GLJLWDO�SURFHVVLQJ�
FLUFXLWU\�RI�D�FRPPXQLFDWLRQV�GHYLFH��LW�PD\�EH�LQLWLDWHG�ORFDOO\�RU�UHPRWHO\�YLD�D�
WHOHFRPPXQLFDWLRQV�FLUFXLW

� 6XSSRUWV�9����LQEDQG�ORRSEDFN�FRQWURO�

� 5HSRUWV�PDMRU�DQG�PLQRU�%(5�DODUPV�ZKHQ�+'6/�ORRS�%(5V�H[FHHG�SUHGHWHUPLQHG�
WKUHVKROGV�
*'&�����5�������



���������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�'HVFULSWLRQ�
*'&����5�������

$SSOLFDWLRQV

3RLQW�WR�3RLQW�

7KH�����'��KDV�WZR�SRLQW�WR�SRLQW�FRQILJXUDWLRQV��6HH�)LJXUH�������RQH�ZLWK�D�EDQGZLGWK�RI�
1[���.ESV�IRU�1 ��WR�1 ����RQH�ORRS�LV�HQDEOHG��DQG�RQH�ZLWK�D�EDQGZLGWK�RI�1[���.ESV�IRU�
1 ��WR�1 ����WZR�ORRSV�DUH�HQDEOHG��

)UDFWLRQDO�*�����6HUYLFH

7KLV�DSSOLFDWLRQ�SURYLGHV�IRU�)UDFWLRQDO�*�����VHUYLFH��%DQGZLGWK�LV����.ESV�XS�WR������.ESV�
IRU�WKH�����'���*�����WLPH�VORW�DOORFDWLRQ�RQ�WKH�����*��RU�����*��LV�OHIW�MXVWLILHG�IRU�UDWHV�XS�
WR�1 ���������.ESV���,I�1 ���������.ESV��LV�GHVLUHG��WKH�����*��RU�����*��PXVW�EH�FRQILJXUHG�
LQ�XQIUDPHG�PRGH�

'LDJQRVWLFV�1HWZRUN�0DQDJHPHQW

'LDJQRVWLFV�DUH�XVHG�WR�GHWHFW�PDOIXQFWLRQV�LQ�D�V\VWHP�RU�FRPSRQHQW��2SHUDWLRQ�DQG�SDUDPHWHUV�
DUH�FRQWUROOHG�E\�VZLWFKHV�DQG�MXPSHUV�PRXQWHG�RQ�WKH�SULQWHG�FLUFXLW�FDUG��$�IURQW�SDQHO�
WHUPLQDO��SRLQW�LQ�D�QHWZRUN�DW�ZKLFK�GDWD�FDQ�HQWHU�RU�OHDYH��LQWHUIDFH�MDFN�ODEHOHG�&75/�LV�
DOVR�RIIHUHG�RQ�WKH������7KLV�WHUPLQDO�LQWHUIDFH�HQDEOHV�\RX�WR�DFFHVV�WKH�IXOO�VHW�RI�PHQX�GULYHQ�
GLDJQRVWLF�DQG�FRQILJXUDWLRQ�FRQWUROV�E\�D�VWDQGDUG�WHUPLQDO�LQWHUIDFH��$YDLODEOH�DUH�ORRSEDFN�
DQG�WHVW�SDWWHUQ�FRQWURO��DFFHVV�WR�SHUIRUPDQFH�PRQLWRULQJ��DQG�FRQILJXUDWLRQ�FRQWURO��
,QVWUXFWLRQV�IRU�XVLQJ�WKLV�WHUPLQDO�IHDWXUH�DUH�LQ�&KDSWHU����,QVWDOODWLRQ�

7KH�8$6�LV�D�IDPLO\�RI�QHWZRUN�PDQDJHG�PHWDOOLF�ORRS�WUDQVPLVVLRQ�SURGXFWV��$�VKHOI�PRXQWHG�
8$6�IDPLO\�PHPEHU�ZRUNV�ZLWK�D�VWDQGDORQH�XQLW�ORFDWHG�DW�WKH�IDU�HQG�RI�WKH�DFFHVV�ORRS��)XOO�
QHWZRUN�PDQDJHPHQW�FDSDELOLWLHV�DUH�DFKLHYHG�XVLQJ�WKH�6&0�DQG�LWV�LQWHUIDFH�WR�D�81,;�EDVHG��
ZRUNVWDWLRQ�RU�D�3&�EDVHG�6103�FRQWUROOHU�

2WKHU�DSSOLFDWLRQV�PD\�EH�IRXQG�LQ�&KDSWHU���RI�WKLV�PDQXDO�

NOTE



6\VWHP�'HVFULSWLRQ��������������������������������������������������������������������������������������������������������������������������������
)LJXUH���� �7\SLFDO�8$6�����'��$SSOLFDWLRQV

7DEOH���� (TXLSPHQW�/LVW

'HVFULSWLRQ 3DUW�1R�

8$6�����'���UDFNPRXQW� ���3�������

8$6�����'���UDFNPRXQW���;���� ���0�������

8$6�����'���UDFNPRXQW������� ���0�������

&DEOHV

,QWHUIDFH�FDEOH�5-��&�SOXJ�WR���SLQ�IHPDOH��+'6/�&75/�SRUW�WR�WHUPLQDO�FRQQHFWLRQ� ���+�������

,QWHUIDFH�FDEOH�����SLQ�$PS�FRQQHFWRU�WR�VL[���SRVLWLRQ�PRGXODU�MDFNV��(DFK�FDEOH�FDQ�
VXSSRUW�XS�WR�VL[�FDUGV��

���+�������

&DEOH�DVVHPEO\��'%���0�WR�9���) ���+�������

&DEOH�DVVHPEO\��9����VWUDLJKW�WKURXJK�0�) ���+����[[[

&DEOH�DVVHPEO\�9����VWUDLJKW�WKURXJK�0�0 ���+����[[[

$GDSWHU�FDEOH����SLQ�IHPDOH�WR����SLQ�PDOH��XVH�ZLWK�FXVWRPHU�SURYLGHG�FDEOH�IRU�56�
����HTXLSPHQW�DQG�6&�����HTXLSSHG�ZLWK�(,$�����&KDQQHO�,QWHUIDFH�&DUG��

���+�������

&DEOH�DVVHPEO\�'%���0�WR�'%���)�;����$GDSWHU ���+�������

$GDSWHU�&DEOH����SLQ�PDOH�WR����SLQ�PDOH��XVH�ZLWK�FXVWRPHU�SURYLGHG�FDEOH�IRU�
56����HTXLSPHQW�DQG�6&�����HTXLSSHG�ZLWK�(,$�����&KDQQHO�,QWHUIDFH�&DUG��

���+����[[[

+'6/�/RRS��

+'6/�/RRS��

����'�
RU

����'�
����'�9���

1;���
9���
1;���

,QWHUIDFH,QWHUIDFH

3RLQW�WR�3RLQW

+'6/�/RRS��

+'6/�/RRS�� ����'�

����*�
*����

�������

9���
1;���

,QWHUIDFH,QWHUIDFH

)UDFWLRQDO�*������6HUYLFH

RU
����*�

.ESV
*'&����5�������



���������������������������������������������������������������������������������������������������������������������������������������������6\VWHP�'HVFULSWLRQ�
7DEOH���� (TXLSPHQW�/LVW��&RQW��

6XPPDU\

7KH�8$6�����'��LV�GHVLJQHG�WR�JLYH�\RX�D�FRQQHFWLRQ�EHWZHHQ�D�'7(�LQWHUIDFH�DQG�+LJK�%LW�
5DWH�'LJLWDO�6XEVFULEHU�/LQHV��+'6/����RSHUDWLQJ�DV�HLWKHU�DQ�/78�RU�DQ�178���$V�D�8QLYHUVDO�
$FFHVV�6\VWHP�UDFNPRXQW��LW�LV�PDQDJHG�WKURXJK�D�IURQW�SDQHO�VXSHUYLVRU\�WHUPLQDO��KDUG�
VZLWFKHV��D�VKHOI�UHVLGHQW�6&0��DQG�DQ�DVVRFLDWHG�6103�PDQDJHU��7KH�����'��LV�RIIHUHG�DV�D�
WZR�+'6/�ORRS�GHYLFH�ZLWK�D�EDQGZLGWK�RI�1[���.ESV�IRU�1�� ���WR����DQG�KDV�D�PD[LPXP�GDWD�
UDWH�RI������.ESV�

:KDW©V�1H[W"

&KDSWHU���JXLGHV�\RX�WKURXJK�WKH�SURFHVV�RI�LQVWDOOLQJ�DQG�XVLQJ�WKH�����'��LQ�\RXU�
FRPPXQLFDWLRQV�QHWZRUN��

(QFORVXUH�6KHOYHV 3DUW�1R�

6SHFWUD&RPP�6KHOI�06���0RGHO��������9GF���,QFOXGHV�WZR���VORW��GXDO�5-���=RQH�
��FRQQHFWRU�SDQHOV�

���0�������

6SHFWUD&RPP�6KHOI�06���0RGHO������������9DF���,QFOXGHV�WZR���VORW��GXDO�5-���
=RQH���FRQQHFWRU�SDQHOV�

���0�������

6SHFWUD&RPP�6KHOI�06���0RGHO������������9DF��,QWHUQDWLRQDO���,QFOXGHV�WZR���
VORW��GXDO�5-���=RQH���FRQQHFWRU�SDQHOV�

���0�������
*'&����5�������



2   Installation
2YHUYLHZ

7KLV�FKDSWHU�JXLGHV�\RX�WKURXJK�WKH�SURFHVV�RI�LQVWDOOLQJ�DQG�XVLQJ�WKH�����'��LQ�\RXU�
FRPPXQLFDWLRQV�QHWZRUN���,I�WKLV�LV�\RXU�ILUVW�H[SHULHQFH�XVLQJ�WKLV�XQLW��UHYLHZ�&KDSWHU���WR�
HQVXUH�WKDW�\RX�XQGHUVWDQG�WKH�NH\�IHDWXUHV�DQG�WKH�SURFHVV�RI�LQVWDOOLQJ�DQG�XVLQJ�WKH�XQLW�LQ�
\RXU�QHWZRUN�

8QSDFNLQJ�DQG�+DQGOLQJ

,QVSHFW�WKH�XQLW�IRU�GDPDJH��LI�DQ\�LV�REVHUYHG��QRWLI\�WKH�VKLSSHU�LPPHGLDWHO\��6DYH�WKH�ER[�DQG�
SDFNLQJ�PDWHULDO��\RX�FDQ�XVH�LW�WR�UHVKLS�WKH�XQLW��LI�QHFHVVDU\�

,QVWDOODWLRQ

�� ,QVWDOO�WKH�����'��LQ�WKH�6SHFWUD&RPP�VKHOI��$OO�HOHFWULFDO�FRQQHFWLRQV�DUH�PDGH�WKURXJK�
WKH�EDFNSODQH�LQWHUIDFH��

�� 3ODFH�WKH�XQLW�LQ�D�YHQWLODWHG�DUHD�ZKHUH�WKH�DPELHQW�WHPSHUDWXUH�GRHV�QRW�H[FHHG�����)�
����&���

�� 'R�QRW�LQVWDOO�WKH�XQLW�GLUHFWO\�DERYH�HTXLSPHQW�WKDW�JHQHUDWHV�D�ODUJH�DPRXQW�RI�KHDW��VXFK�
DV�SRZHU�VXSSOLHV��

6KHOI

7R�LQVWDOO�WKH�6SHFWUD&RPP�6KHOI��UHIHU�WR�2SHUDWLQJ�DQG�,QVWDOODWLRQ�,QVWUXFWLRQV�IRU�
6SHFWUD&RPP�6KHOI��*'&����5��������

0RGXOH

<RX�FDQ�LQVWDOO�WKH�PRGXOHV�LQ�DQ\�XQXVHG�VORW�LQ�WKH�VKHOI�WKDW�KDV�WKH�=RQH���FRQQHFWRUV�
UHTXLUHG�IRU�WKH�QHWZRUN��7R�LQVWDOO�

�� :LWK�WKH�*'&�ORJR�RQ�WRS��LQVHUW�WKH�PRGXOH�LQWR�LWV�VORW�DQG�VOLGH�LW�LQ�XQWLO�LW�PDNHV�FRQ�
WDFW�

�� 3XOO�GRZQ�WKH�HMHFWRU�WDE�DQG�ILUPO\�SXVK�WKH�PRGXOH�LQ�XQWLO�LW�VHDWV�LQ�WKH�UHDU�FRQQHFWRUV�

,QVWDOO�VKHOYHV�DQG�SRZHU�VXSSOLHV�DV�GHVFULEHG�LQ�WKH�6SHFWUD&RPP�6KHOI�PDQXDO��
)DLOXUH�WR�GR�VR�PD\�UHVXOW�LQ�RYHUKHDWLQJ�DQG�VXEVHTXHQW�SRZHU�VXSSO\�VKXWGRZQ�

!

*'&����5�������



������������������������������������������������������������������������������������������������������������������������������������������,QVWDOODWLRQ
���5�������

6HWWLQJ�+DUG�2SWLRQV

6HWWLQJ�WKH�KDUG�RSWLRQV�RQ�WKH�6SHFWUD&RPP�����EDVHFDUG�PHDQV�DGMXVWLQJ�FRQILJXUDWLRQ�
VZLWFKHV�DQG�MXPSHUV�WR�PDWFK�\RXU�QHWZRUN�RSHUDWLRQ���7DEOH�����H[SODLQV�WKH�IXQFWLRQV�RI�WKH�
VZLWFKHV�DQG�MXPSHUV�DQG�)LJXUH�����VKRZV�WKHLU�ORFDWLRQ���7KH�KDUG�FRQILJXUDWLRQ�RSWLRQ�LV�
VHOHFWHG�E\�VZLWFK�6�����

0DNH�WKHVH�DGMXVWPHQWV�RQO\�RQFH��ZKHQ�ILUVW�LQVWDOOLQJ�WKH�XQLW��'R�QRW�UHSHDW�WKH�SURFHGXUH�
XQOHVV�\RX�FKDQJH�\RXU�QHWZRUN�RU�FRQQHFW�D�GLIIHUHQW�GHYLFH�WR�D�GDWD�FKDQQHO�

7DEOH���� 2SWLRQ�6HOHFWLRQ

7KH�PLFURSURFHVVRU�LQ�WKH�6SHFWUD&RPP�����UHDGV�WKH�VZLWFK�VHWWLQJV�RQO\�ZKHQ�\RX�
ILUVW�SRZHU�XS��,I�\RX�FKDQJH�WKH�VHWWLQJV�ZKLOH�WKH�SRZHU�LV�RQ��\RX�PXVW�WXUQ�WKH�
SRZHU�RII�DQG�SRZHU�XS�DJDLQ�IRU�WKH�QHZ�VHWWLQJV�WR�WDNH�HIIHFW��6RIW�RSWLRQV�WKDW�DUH�
FKDQJHG�ZKLOH�SRZHU�LV�RQ�GR�QRW�UHTXLUH�D�SRZHU�F\FOH��6RIW�RSWLRQV�DUH�VWRUHG�LQ�QRQ�
YRODWLOH�PHPRU\�DQG�GR�QRW�QHHG�WR�EH�UHVHW�DIWHU�SRZHU�LQWHUUXSWLRQ�

6ZLWFKHV 'HVFULSWLRQ

6������62)7� 2II� �6RIW���$OORZV�����'��FRQILJXUDWLRQ�FRQWURO�WKURXJK�WKH�WHUPLQDO�RU�D�
*'&�6103�PDQDJHG�8$6�

2Q� �+DUG���$OORZV�����'��FRQILJXUDWLRQ�WKURXJK�GLS�VZLWFK�VHWWLQJV�

6������1/3��

6������1/3��

$OORZV�D�����'��WR�RSHUDWH�RYHU���RU���+'6/�ORRSV�

1/3� 1/3�

6���� 6����

2Q 2II +'6/�/RRSV���DQG���(QDEOHG

2II 2Q +'6/�/RRS���(QDEOHG

2II 2II +'6/�/RRSV���DQG���(QDEOHG

2Q 2Q +'6/�/RRS���DQG���(QDEOHG

6������178� 2II� �178���7KH�����'��RSHUDWHV�DV�D�QHWZRUN�WHUPLQDWLRQ�XQLW��ORFDWHG�RQ�WKH�
XVHU�VLGH�

2Q� �/78���7KH�����'��RSHUDWHV�DV�D�OLQH�WHUPLQDWLRQ�XQLW�ORFDWHG�RQ�WKH�FHQ�
WUDO�RIILFH�VLGH��,Q�WKLV�PRGH�WKH�����'��VHUYHV�DV�WKH�PDVWHU�XQLW�ZLWK�UHVSHFW�
WR�WLPLQJ�DQG�VXSHUYLVLRQ�RI�WKH�178�

6���������6SDUH� )XWXUH�XVH�

6������&&.��
6������&&.��

6HOHFWV�WLPLQJ�
&&.� &&.��

6���� 6����

2II ��GRQ©W�FDUH�

2Q 2II

2Q 2Q

/RRSHG�

,QWHUQDO�

([WHUQDO�

7KH�'&(�WUDQVPLW�FORFN�LV�ORFNHG�WR�WKH�
'&(�UHFHLYH�FORFN�DQG�LV�GHYHORSHG�IURP�
WKH�LQFRPLQJ�+'6/�WLPLQJ�

7KH�'&(�WUDQVPLW�FORFN�LV�GHULYHG�IURP�
WKH�LQWHUQDO�FORFN�RVFLOODWRU�RI�WKH�����'��

7KH�'&(�XVHV�DQ�H[WHUQDO�WUDQVPLW�FORFN�
SURYLGHG�E\�WKH�FXVWRPHU©V�'7(��:KHQ�
H[WHUQDO�WLPLQJ�LV�VHOHFWHG�RQ�WKH�/78�
������WKH�DSSURSULDWH�WLPLQJ�RSWLRQ�QHHGV�
WR�EH�VHW�IRU�WKH�'7(��7KH�'7(�PXVW�SUR�
YLGH�WLPLQJ�WR�WKH�&KQO�([W�&ON�OHDG�

NOTE



,QVWDOODWLRQ�������������������������������������������������������������������������������������������������������������������������������������
7DEOH���� 2SWLRQ�6HOHFWLRQ��&RQW��

6ZLWFKHV 'HVFULSWLRQ

6�����¥����6SDUH� )XWXUH�XVH�

6������9���� 2II���8QLW�DFNQRZOHGJHV�9����LQEDQG�ORRSEDFN�FRGH�

2Q���8QLW�GRHV�QRW�DFNQRZOHGJH�9����ORRSEDFN�FRGH�

6������5/70� 2Q���1R�5/�WLPHRXW�

2II�����PLQXWH�5/�WLPHRXW�

6������&76��

6������&76��

&76� &76�

6���� 6����

2II 2Q �&76�RQ�LI�+'6/�LV�RSHUDWLQJ�QRUPDOO\

2Q 2II &76�WUDFNV�576

2II �2II &76�RQ�LI�+'6/�LV�RSHUDWLQJ�QRUPDOO\

2Q ��2Q &76�RQ�LI�+'6/�LV�RSHUDWLQJ�QRUPDOO\

6�����¥�6����
�&.6���¥���

6HH�7DEOH�����RQ�QH[W�SDJH�

6���������6SDUH� )XWXUH�XVH�

-XPSHUV 'HVFULSWLRQ

;���;� 0XVW�EH�LQVWDOOHG�

;� 0XVW�EH�LQVWDOOHG�

;� 0XVW�EH�LQVWDOOHG�LQ�WKH�����SRVLWLRQ�IRU�WKH����3�����9����,�)����
)RU�WKH����0���������;����,�)��DQG����0�������������,�)��
XQLWV��;����PXVW�EH�LQVWDOOHG�LQ�WKH�����SRVLWLRQ�
*'&����5�������



������������������������������������������������������������������������������������������������������������������������������������������,QVWDOODWLRQ
7DEOH���� 2SWLRQ�6HOHFWLRQ��&RQW��

'DWD�5DWH

�;���.ESV� 6���� 6���� 6���� 6���� 6���� 6����

�� 2II 2II 2II 2II 2II 2II

�� 2II 2Q 2Q 2Q 2Q 2Q

�� 2Q 2II 2II 2II 2II 2II

�� 2Q 2II 2II 2II 2II 2Q

�� 2Q 2II 2II 2II 2Q 2II

�� 2Q 2II 2II 2II 2Q 2Q

�� 2Q 2II 2II 2Q 2II 2II

�� 2Q 2II 2II 2Q 2II 2Q

�� 2Q 2II 2II 2Q 2Q 2II

�� 2Q 2II 2II 2Q 2Q 2Q

�� 2Q 2II 2Q 2II 2II 2II

�� 2Q 2II 2Q 2II 2II 2Q

�� 2Q 2II 2Q 2II 2Q 2II

�� 2Q 2II 2Q 2II 2Q 2Q

�� 2Q 2II 2Q 2Q 2II 2II

�� 2Q 2II 2Q 2Q 2II 2Q

�� 2Q 2II 2Q 2Q 2Q 2II

�� 2Q 2II 2Q 2Q 2Q 2Q

�� 2Q 2Q 2II 2II 2II 2II

�� 2Q 2Q 2II 2II 2II 2Q

�� 2Q 2Q 2II 2II 2Q 2II

�� 2Q 2Q 2II 2II 2Q 2Q

�� 2Q 2Q 2II 2Q 2II 2II

�� 2Q 2Q 2II 2Q 2II 2Q

� 2Q 2Q 2II 2Q 2Q 2II

� 2Q 2Q 2II 2Q 2Q 2Q

� 2Q 2Q 2Q 2II 2II 2II

� 2Q 2Q 2Q 2II 2II 2Q

� 2Q 2Q 2Q 2II 2Q 2II

� 2Q 2Q 2Q 2II 2Q 2Q

� 2Q 2Q 2Q 2Q 2II 2II

� 2Q 2Q 2Q 2Q 2II 2Q

� 2Q 2Q 2Q 2Q 2Q 2II

� 2Q 2Q 2Q 2Q 2Q 2Q
���5�������



,QVWDOODWLRQ�������������������������������������������������������������������������������������������������������������������������������������
(,$�����RU�;����,QWHUIDFH�&DUG

7KH�RSWLRQDO�(,$�����RU�;����,QWHUIDFH�&DUG�SURYLGHV�WKHVH�LQWHUIDFHV�IRU�WKH�'7(��7KH\�DUH�
DYDLODEOH�IDFWRU\�LQVWDOOHG��RU�DV�D�ILHOG�XSJUDGH�NLW��7KH\�SOXJ�LQWR�WKH�EDVH�FDUG�LOOXVWUDWHG�LQ�
)LJXUH�������<RX�FDQ�DOVR�UHPRYH�WKH�FDUG��V���SODFH�MXPSHUV�RQ�;$�-��DQG�;$�-���DQG�PRYH�
MXPSHU�;��WR�PDNH�WKH�EDVH�FDUG�LQWHUIDFH�DFWLYH���:KHQ�\RX�LQVWDOO�WKH�RSWLRQDO�;����,QWHUIDFH�
&DUG�LQ�WKH�DFWLYH�SRVLWLRQ��'7(�FRQWURO�RI�5HPRWH�7HUPLQDO�7HVW�DQG�/RFDO�/RRSEDFN�LV�QRW�
VXSSRUWHG���$SSHQGL[�&��GHVFULEHV�WKH�VLJQDOV�H[FKDQJHG�WKURXJK�WKH�EXVLQHVV�HTXLSPHQW�
LQWHUIDFH��2SWLRQDO�WUDQVPLW�VLJQDO�WLPLQJ��;����,QWHUIDFH�&DUG�MXPSHU�SRVLWLRQ�%7���%\WH�
7LPLQJ��LV�QRW�VXSSRUWHG�

)LJXUH���� �2SWLRQ�6ZLWFK�DQG�-XPSHU�/RFDWLRQV

(OHFWULFDO�/LQHV

7KH�IROORZLQJ�SDUDJUDSKV�GHVFULEH�WKH�SRZHU�DQG�OLQH�FRQQHFWLRQV�WR�WKH�����'��

%HIRUH�\RX�SRZHU�WKH�XQLW�XS��FKHFN�WKDW�WKH�HGJH�FRQQHFWRUV�RQ�WKH�UHDU�SDQHO�
RI�WKH�FDUG�DUH�LQVHUWHG�ILUPO\�LQ�WKHLU�UHFHSWDFOHV��ZKLFK�DUH�PRXQWHG�RQ�WKH�
UHDU�SDQHO�RI�WKH�6SHFWUD&RPP�VKHOI��VKRZQ�LQ�)LJXUH�����

;�

;�

3�

6ZLWFKHV�DQG�MXPSHUV

DUH�VKRZQ�LQ�WKHLU

IDFWRU\�GHIDXOW�SRVLWLRQV�
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/RFDWLRQ�RI�RSWLRQDO��������
(,$������;����SOXJ�LQ�FDUG
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������������������������������������������������������������������������������������������������������������������������������������������,QVWDOODWLRQ
3RZHU

7KH�����'��JHWV�LW�SRZHU�GLUHFWO\�IURP�WKH�6SHFWUD&RPP�VKHOI�

&RPPXQLFDWLRQV

6HH�)LJXUH�����IRU�LQVWUXFWLRQV�

)LJXUH���� 5HDU�3DQHO�6SHFWUD&RPP�6KHOI

=RQH��

=RQH��

=RQH��

-��-��-��-��-��-��-��-��-��-��-��-��-��-��-��-��

-��-��-��-��-��-��-��-��-��-��-��-��-��-��-��-��

-�-�-�-�-�-�-�-�-�-��-��-��-��-��-��-��

-��

-��

-��

02'(/
06��

-��

��6/27�'8$/�5-��&�;

7KLV���VORW��=RQH���FRQQHFWRU�SDQHO�KDV� WZR�5-��&�;���SRVLWLRQ

PRGXOH�MDFNV�SHU�VORW���7KH�ORZHU�MDFN�LV�IRU�WKH�+'6/�QHWZRUN���$S�

SHQGL[�%���GHVFULEHV�WKH�SLQ�RXWV�IRU�WKLV�LQWHUIDFH�

%XVLQHVV�HTXLSPHQW�FRQQHFWRUV

�'%����)�

127(��&DEOHV�DUH�FXVWRPHU�SURYLGHG�
'UDZLQJV�DUH�VKRZQ�WR�FODULI\�FDEOH�XVH��

3LQ�����UHDU�YLHZ
�ZLULQJ�VLGH�

+'6/

�

���5�������



,QVWDOODWLRQ�������������������������������������������������������������������������������������������������������������������������������������
3UHRSHUDWLRQDO�&RQILJXUDWLRQ�6HWXS

�+DUG

&RQILJXUH�WKH�XQLW�DV�IROORZV�

�� 2Q�WKH�EDVHFDUG��YHULI\�WKDW�MXPSHUV�;���;���DQG�;��DUH�LQVWDOOHG�

�� &KHFN�WKDW�;��LV�LQVWDOOHG�LQ�WKH�SURSHU�SRVLWLRQ��EDVHG�RQ�7DEOH�����

�� &KHFN�WKDW�WKH�FDUG�LV�FRQILJXUHG�DV�DQ�/78�RU�178�EDVHG�XSRQ�7DEOH������

�� 6HW�WKH�UHPDLQLQJ�VZLWFKHV�DQG�MXPSHUV�DFFRUGLQJ�WR�7DEOH�����DQG�)LJXUH������,I�6�����LV�
SODFHG�LQ�WKH�62)7�FRQILJXUDWLRQ�SRVLWLRQ��DOO�RWKHU�VZLWFK�VHWWLQJV�DUH�LJQRUHG��DQG�WKH�
XQLW�PXVW�EH�FRQILJXUHG�YLD�WKH�RSWLRQDO�WHUPLQDO�VFUHHQ��5HIHU�WR�3UHRSHUDWLRQDO�&RQILJ�
XUDWLRQ�6HWXS�6RIW��

�� &RQQHFW�WKH�'7(�LQWHUIDFH�DQG�+'6/�ORRSV�WR�WKH�QHWZRUN�FRQQHFWRUV�RQ�WKH�UHDU�SDQHO�RI�
WKH�VKHOI�

�� ,QVHUW�WKH�FDUG��178�RU�/78��LQWR�D�SUHYLRXVO\�SRZHUHG�XS�6SHFWUD&RPP�VKHOI��7KH�FDUG�
DXWRPDWLFDOO\�SHUIRUPV�LQWHUQDO�VHOI�WHVWV��

�� )ROORZ�6WHS���XQGHU�6HWXS��6RIW��

6RIW

�� )ROORZ�6WHSV���WKURXJK���DERYH��

�� &RQQHFW�D�WHUPLQDO�WR�WKH�&75/�FRQQHFWRU�RQ�WKH�IURQW�SDQHO�

�� 7R�YLHZ�WKH�WHVW�UHVXOWV�RQ�WKH�WHUPLQDO��JR�WR�WKH�9LHZ�+�6�&RQILJ�6FUHHQ�RQ�WKH�
WHUPLQDO��5HIHU�WR��&KDSWHU����6RIW�2SWLRQ�6HOHFWLRQ��IRU�GHWDLOV�LQ�FRQILJXULQJ�WKH�XQLW�XVLQJ�
WKH�VXSHUYLVRU\�WHUPLQDO�

�� $IWHU�SHUIRUPLQJ�WKH�VHOI�WHVWV��WKH�+'6/�ORRSV��/78�DQG�178��LQLWLDWH�VWDUW�XS��DQG�WKH�
+'6/�JUHHQ�/('V�VKRXOG�EOLQN��7KH�VWDUW�XS�VKRXOG�ODVW�OHVV�WKDQ���PLQXWHV��:KHQ�FRP�
SOHWH��WKH�+'6/�1250�/('V�VKRXOG�EH�RQ�DQG�WKH�+'6/�(6�/('V�VKRXOG�EH�RII��,I�
QRW��WKH�VWDUW�XS�IDLOHG��7KH�WZR�FDUGV�DXWRPDWLFDOO\�LQLWLDWH�D�QHZ�VWDUW�XS�SURFHGXUH��'XU�
LQJ�WKLV�WLPH��WKH�$/0�/('�EOLQNV�XQWLO�DOO�+'6/�VWDWXV�LQGLFDWRUV�FOHDU�

�� 'DWD�WUDQVIHU�VKRXOG�RFFXU��'7(�LQGLFDWRUV�5'�DQG�6'�VKRXOG�EH RQ��7KH�1250�/('�
VKRXOG�EH�RQ��DQG�WKH�(6�/('�VKRXOG�EH�RII��,I�QRW��UHIHU�WR�WKH�WURXEOHVKRRWLQJ�SURFHGXUH�
LQ�&KDSWHU���

6XPPDU\

,Q�WKLV�FKDSWHU�ZH�FRYHUHG�WKH�LQVWDOODWLRQ�DQG�RSWLRQLQJ�RI�WKH�����'���:H�DOVR�ZHQW�WKURXJK�WKH�
XVH�RI�WKH�����'��LQ�\RXU�FRPPXQLFDWLRQV�QHWZRUN�

:KDW©V�1H[W"

&KDSWHU���FRYHUV�WKH�RSHUDWLRQ�RI�WKH�����'���
*'&����5�������





3   Operation
2YHUYLHZ

)LJXUH�����LOOXVWUDWHV�WKH�����'��IURQW�SDQHO�DQG�H[SODLQV�WKH�IXQFWLRQ�RI�HDFK�FRQWURO�DQG�
LQGLFDWRU��&KHFN�WKH�RSHUDWLRQ�RI�WKH�XQLW�E\�PRQLWRULQJ�WKH�IURQW�SDQHO�LQGLFDWRUV�DQG�XVLQJ�WKH�
WHVW�SURFHGXUHV�SURYLGHG�LQ�&KDSWHU�����8QLW�FRQILJXUDWLRQV�IRU�W\SLFDO�DSSOLFDWLRQV�DUH�LQ�
&KDSWHU�����2QFH�WKH�RSWLRQV�DUH�VHW�DQG�WKH�FRPPXQLFDWLRQ�OLQH�SURSHUO\�FRQQHFWHG��WKH�XQLWV�
QHHG�QR�DGGLWLRQDO�RSHUDWRU�FRPPDQGV��7KH�XQLWV�DUH�WUDQVSDUHQW�WR�\RXU�QHWZRUN�DQG�
FRPPXQLFDWH�DXWRPDWLFDOO\�ZLWK�HDFK�RWKHU�DQG�ZLWK�\RXU�FRQQHFWHG�QHWZRUN�GHYLFHV��

)URQW�3DQHO

5HG�/('V�LQGLFDWH�FULWLFDO�RU�PDMRU�IDLOXUH��RU�HUURU���JUHHQ�/('V�LQGLFDWH�D�VDWLVIDFWRU\�RU�
FRPSOHWH�RSHUDWLRQ���)URP�WKHVH�GDWD�SDWK�LQGLFDWRUV��\RX�FDQ�PRQLWRU�WKUHH�GDWD�VWUHDPV�

� +'6/�/RRS���LQSXW

� +'6/�/RRS���LQSXW

� '7(�,QWHUIDFH

7ZR�LQGLFDWRUV�DUH�XVHG�IRU�HDFK�+'6/�GDWD�VWUHDP�VXFK�WKDW�D�JUHHQ�/('�PHDQV�1250�DQG�
GHQRWHV�V\VWHP�VWDWXV��D�UHG�/('�PHDQV�(6�DQG�LQGLFDWHV�GDWD�WUDQVSRUW�VWDWXV���(DFK�/('�FDQ�
EH�LQ�RQH�RI�WKUHH�VWDWHV��2Q��EOLQNLQJ��RU�2II���%OLQNLQJ�LV�DW�D���+]�UDWH����7DEOH�����VXPPDUL]HV�
WKH�RSHUDWLRQ�RI�WKH�(6�DQG�1250�LQGLFDWRUV�

7DEOH���� )URQW�3DQHO�,QGLFDWRUV

+'6/�,QGLFDWRUV

(6 1250 ,QGLFDWLRQ

2II 2Q 1RUPDO�RSHUDWLRQ

2Q 2II /26�/26:

2Q��IRU����VHF�� 2Q (6���(UURUHG�VHFRQG

2Q� %OLQN 6WDUW�XS�LQ�SURJUHVV���1R�UHVSRQVH�UHFHLYHG�IURP�PDWLQJ�XQLW�

2II %OLQN 6WDUW�XS�LQ�SURJUHVV���6LJQDO�IURP�PDWLQJ�XQLW�KDV�EHHQ�UHFHLYHG�
*'&����5�������



����������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
)RXU�/('V�DUH�DYDLODEOH�WR�LQGLFDWH�WUDQVPLW�DQG�UHFHLYH�GDWD�DW�WKH�FXVWRPHU�'7(�LQWHUIDFH��DQG�
WKH�VWDWH�RI�WKH�UHTXHVW�WR�VHQG�DQG�FDUULHU�GHWHFW�FRQWURO�OLQHV���<RX�KDYH�WKUHH�PRUH�LQGLFDWRUV�
RQ�WKH�IURQW�SDQHO�

� 2Q���,OOXPLQDWHG�ZKHQ���9�LV�DSSOLHG�WR�WKH�FDUG�

� $/0���,QGLFDWHV�LI�D�0DMRU�$ODUP�LV�SUHVHQW��,W�EOLQNV�XSRQ�WKH�GHWHFWLRQ�RI�/26��/26:��
RU�8$6�RQ�DQ\�+'6/�ORRS�

� 70���7KLV�/('�LV�RQ�GXULQJ�RQH�RI�WKH�IROORZLQJ�FRQGLWLRQV�

/RRSEDFN�LV�DFWLYDWHG�DW�WKH�ORFDO�XQLW�

/RRSEDFN�LV�DFWLYDWHG�E\�WKH�UHPRWH�XQLW�

7KH�%(5�PHWHU�KDV�EHHQ�DFWLYDWHG��RU�DQ\�VHOI�WHVW�LV�LQ�SURJUHVV�

7KH�70�/('�EOLQNV�ZKHQ�D�%(5�WHVW�LV�LQ�SURJUHVV�DQG�ELW�HUURUV�DUH�SUHVHQW�

��

)LJXUH���� �)URQW�3DQHO

2Q

+'6/

����'�

(6
�

1250

�

��

6' 5'

56 &2

70 $/0

3RZHU�LQGLFDWRU�

&XVWRPHU�WUDQVPLW�GDWD�

5HTXHVW�WR�VHQG� &XVWRPHU�UHFHLYH�GDWD�

'DWD�FDUULHU�GHWHFW�

7HVW�PRGH�LQGLFDWRU���/RRSEDFN�RU�VHOI�WHVW�

$ODUP�LQGLFDWRU�

+'6/�WUDQVSRUW�PRQLWRULQJ�
2Q���+'6/�/26�/26:
%OLQN���'HWHULRUDWHG�WUDQVSRUW
2II���1RUPDO�RSHUDWLRQ

+'6/�V\VWHP�RSHUDWLRQ�
2Q���1RUPDO�RSHUDWLRQ
%OLQN���6WDUW�XS
2II���1R�+'6/�WUDQVSRUW

0DMRU�DODUP
+'6/�ORRS�IDXOW

&75/

2SWLRQDO�WHUPLQDO FRQQHFWLRQ
*'&����5�������



2SHUDWLRQ��������������������������������������������������������������������������������������������������������������������������������������������� ���
6RIW�2SWLRQ�6HOHFWLRQ

<RX�FDQ�XVH�DQ�RSWLRQDO�WHUPLQDO��D�VWDQGDUG�$6&,,�WHUPLQDO�HTXLSSHG�ZLWK�DQ�(,$�7,$�����(�
FRPPXQLFDWLRQ�LQWHUIDFH��FRQQHFWHG�WR�WKH�&RQWURO��&75/��MDFN�RQ�WKH�IURQW�SDQHO�IRU�
FRQILJXUDWLRQ�DQG�FRQWURO�RI�WKH������

7HUPLQDO�5HTXLUHPHQWV

<RX�FDQ�XVH�DQ\�VWDQGDUG�$6&,,�WHUPLQDO��97����RU�$16,�WHUPLQDO�RU�SHUVRQDO�FRPSXWHU�
HPXODWLQJ�DQ�$6&,,�WHUPLQDO��HTXLSSHG�ZLWK�DQ�(,$�7,$�����(�FRPPXQLFDWLRQ�LQWHUIDFH�WR�
FRQWURO�WKH�����RSHUDWLRQ��7KH�IROORZLQJ�VFUHHQV�ZHUH�GHULYHG�E\�SOXJJLQJ�WKH�&200�SRUW�RI�D�
3&��XVLQJ�0LFURVRIW�:LQGRZV��WHUPLQDO�HPXODWRU�SURJUDP��LQWR�WKH�����IURQW�SDQHO�&75/�
MDFN��6HW�WKH�WHUPLQDO�FRPPXQLFDWLRQV�SDUDPHWHUV�DV�IROORZV�

� 'DWD�5DWH� ������ESV��&KDUDFWHU�)RUPDW� ���VWDUW�ELW����GDWD�ELWV��QR�SDULW\����VWRS�ELW��
KDQGVKDNH� �QRQH

� 7KH�VRIWZDUH�QHFHVVDU\�WR�UXQ�WKH�����VXSHUYLVLRQ�SURJUDP�LV�FRQWDLQHG�LQ�WKH�����

&RQWURO�3RUW�&KDUDFWHULVWLFV

7KH�FRQWURO�SRUW�KDV�DQ�(,$�7,$�����(�DV\QFKURQRXV�'&(�LQWHUIDFH��WHUPLQDWHG�LQ�DQ�5-����
FRQQHFWRU�GHVLJQDWHG�&75/�RQ�WKH�IURQW�SDQHO��7KH�FRQQHFWRU�LV�ZLUHG�DV�VKRZQ�EHORZ�

3LQ )XQFWLRQ

������� 1RW�FRQQHFWHG

� *URXQG

� 7UDQVPLW�RXWSXW��5;'�RI�WHUPLQDO�

� 5HFHLYH�LQSXW��7;'�RI�WHUPLQDO�

���� 6KRUWHG�LQWHUQDOO\

$�*'&�FDEOH�LV�DYDLODEOH�IRU�XVH�ZLWK�WKLV�FRQWURO�SRUW��5HIHU�WR�7DEOH�������

6WDUWXS�3URFHGXUH

$�PDQDJHPHQW�VHVVLRQ�DXWRPDWLFDOO\�VWDUWV�DV�VRRQ�DV�WKH�WHUPLQDO�FDEOH�LV�FRQQHFWHG�WR�WKH�
&75/�SRUW�RI�DQ�RSHUDWLQJ������7R�HQG�DQ�RQJRLQJ�PDQDJHPHQW�VHVVLRQ��GLVFRQQHFW�WKH�WHUPLQDO�
IURP�WKH�������8SRQ�SRZHU�XS��WKH�����VHQGV�WKH�RSHQLQJ�VFUHHQ��VKRZHG�LQ�)LJXUH������IROORZHG�
E\�WKH�PDLQ�PHQX�
*'&����5�������



����������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
)LJXUH���� �2SHQLQJ�6FUHHQ

6FUHHQ�2UJDQL]DWLRQ
7KH�VFUHHQ�LQFOXGHV�WKH�DUHDV�GHVFULEHG�LQ�7DEOH�����

7DEOH���� Terminal Screen Organization

)LHOG 'HVFULSWLRQ

+HDGHU /RFDWHG�DW�WKH�WRS�RI�WKH�VFUHHQ��WKH�KHDGHU�GLVSOD\V�*'&�QDPH�DQG�HTXLSPHQW�PRGHO��
IROORZHG�E\�WKH�FXUUHQW�RSHUDWLQJ�PRGH��/78�RU�178���DQG�WKH�GDWH�DQG�WLPH�VHQW�E\�
WKH�����

6WDWXV�/LQH� /RFDWHG�EHORZ�WKH�KHDGHU��WKH�VWDWXV�OLQH�LQFOXGHV�WZR�PDLQ�ILHOGV��ZKLFK�GLVSOD\�WKH�VWD�
WXV�RI�WKH�YDULRXV�����DODUPV�DQG�VWDWXV�VLJQDOV��$FWLYH�DODUP�DQG�VWDWXV�LQGLFDWRUV�DUH�
GLVSOD\HG�LQ�UHYHUVH�YLGHR�

'&(�)LHOG ,QFOXGHV�WKH�IROORZLQJ�LQGLFDWLRQV�

70��'&'��'75��576��'65

/RRS������
$ODUPV�
)LHOG

/RRS�DODUPV�ILHOG�LV�GLYLGHG�LQWR�VHYHUDO�VXE�ILHOGV��RQH�IRU�HDFK�ORRS�DQG�LQFOXGHV�WKH�
IROORZLQJ�LQGLFDWLRQV�

/26���/RVV�RI�LQSXW�VLJQDO�RQ�WKH�FRUUHVSRQGLQJ�ORRS�

8$6���8QDYDLODEOH�VHFRQGV�WKUHVKROG�IRU�WKH�FRUUHVSRQGLQJ�ORRS�LV�EHLQJ�H[FHHGHG�

/26:���/RVV�RI�V\QFKURQL]DWLRQ�ZRUG�RQ�WKH�FRUUHVSRQGLQJ�ORRS�

0$-���6HOHFWHG�PDMRU�DODUP�ELW�HUURU�UDWH�WKUHVKROG�KDV�EHHQ�H[FHHGHG��8VHG�WR�HVWLPDWH�
WKH�%(5�RI�DQ�LQGLYLGXDO������.ESV�+'6/�ORRS�

0,1���6HOHFWHG�PLQRU�DODUP�ELW�HUURU�UDWH�WKUHVKROG�KDV�EHHQ�H[FHHGHG��8VHG�WR�HVWLPDWH�
WKH�%(5�RI�DQ�LQGLYLGXDO������.ESV�+'6/�ORRS�

:RUN�$UHD 'LVSOD\V�WKH�PHQX�DQG�GLDORJ�ER[HV�

$FWLYH�
.H\V�$UHD

7KH�DFWLYH�NH\V�DUH�FRQVWDQWO\�XSGDWHG�WR�VKRZ�WKH�NH\V�DQG�NH\�FRPELQDWLRQV�\RX�FDQ�
XVH�RQ�WKH�FXUUHQW�VFUHHQ�
*'&����5�������



2SHUDWLRQ��������������������������������������������������������������������������������������������������������������������������������������������� ���
2SHUDWLQJ�3URFHGXUHV

7KH�IROORZLQJ�SURFHGXUHV�DSSO\�WR�DOO�WKH�RSHUDWLRQV�WKDW�\RX�SHUIRUP�RQ�WKH�RSWLRQDO�WHUPLQDO�

0HQX�6HOHFWLRQ�

<RX�FDQ�VHOHFW�D�PHQX�LWHP�LQ�WZR�ZD\V�

�� 0RYH�WKH�VHOHFWHG�EORFN�WR�WKH�GHVLUHG�LWHP�E\�PHDQV�RI�WKH�NH\ERDUG�DUURZV��WKHQ�SUHVV�
WKH�(QWHU�NH\�

�� 7\SH�WKH�QXPEHU�DSSHDULQJ�WR�WKH�VLGH�RI�WKH�PHQX�LWHP�

(LWKHU�DFWLRQ�RSHQV�WKH�VXE�PHQX�RU�GLDORJ�ER[�XVHG�WR�SHUIRUP�WKH�VHOHFWHG�RSHUDWLRQ�

)LHOG�1DYLJDWLRQ

7R�PRYH�IRUZDUG�DPRQJ�WKH�ILHOGV�RI�D�GLDORJ�ER[��SUHVV�WKH�'RZQ�DUURZ�NH\�(↓)��7R�PRYH�
EDFNZDUG��SUHVV�WKH�8S�DUURZ�(↑) NH\�

)LHOG�(GLWLQJ

<RX�FDQ�PRGLI\�WKH�YDOXHV�GLVSOD\HG�LQ�WKH�VFUHHQ�ILHOGV�DV�IROORZV�

�� %ULQJ�WKH�FXUVRU�WR�WKH�GHVLUHG�ILHOG��SUHVV�(QWHU�WR�GLVSOD\�DQ�RSWLRQ�PHQX�ZLWK�WKH�
DYDLODEOH�YDOXHV�

�� +LJKOLJKW�WKH�GHVLUHG�YDOXH��SUHVV�(QWHU�WR�VHOHFW�WKH�QHZ�YDOXH�DQG�FORVH�WKH�RSWLRQ�
PHQX�

�� )RU�IUHH�WH[W�ILHOGV��EULQJ�WKH�FXUVRU�WR�WKH�GHVLUHG�ILHOG�DQG�W\SH�LQ�WKH�GHVLUHG�YDOXH��

<RX�FDQ�XVH�WKH�%DFNVSDFH�DQG�'HOHWH�NH\V�WR�PDNH�FKDQJHV�RU�FRUUHFW�HUURUV��
:KHQ�GRQH��SUHVV�(QWHU�

5HVWRULQJ�'HIDXOW�9DOXHV

:KHQ�WKH�����VWRUHV�GHIDXOW�YDOXHV�IRU�SDUDPHWHUV�GLVSOD\HG�LQ�D�GLDORJ�ER[��\RX�FDQ�UHSODFH�WKH�
FXUUHQW�YDOXHV�ZLWK�WKH�GHIDXOW�YDOXHV�E\�SUHVVLQJ�&WUO�'��&WUO�'�PHDQV�KROG�GRZQ�WKH�
&WUO��FRQWURO��NH\�DQG�SUHVV�'��

6DYLQJ�9DOXHV

7R�VDYH�QHZ�SDUDPHWHU�YDOXHV�HQWHUHG�LQ�GLDORJ�ER[HV��SUHVV�&WUO�:��7KHVH�SDUDPHWHUV�DUH�
VWRUHG�LQ�QRQ�YRODWLOH�PHPRU\�IRU�XVH�XSRQ�WKH�QH[W�XQLW�SRZHU�XS�LQ�62)7�&RQILJ�PRGH�
�6�����VZLWFK�LV�VHW�WR�62)7��

4XLWWLQJ�:LWKRXW�6DYLQJ

7R�TXLW�ZLWKRXW�VDYLQJ�WKH�QHZ�SDUDPHWHU�YDOXHV�HQWHUHG�LQ�D�GLDORJ�ER[��SUHVV�(VF��<RX�FDQ�
DOVR�SUHVV�(VF�DV�QHFHVVDU\�WR�FORVH�DQ\�RSHQ�VXEPHQXV�DQG�WR�UHWXUQ�WR�WKH�PDLQ�PHQX�

5HIUHVK�

<RX�PD\�UHIUHVK�WKH�VFUHHQ�DW�DQ\�WLPH�E\�W\SLQJ�&WUO�5�

0DLQ�0HQX

7KH�0DLQ�0HQX�LV�GLVSOD\HG�LQ�)LJXUH�������7KH�PHQX�LQFOXGHV�WKUHH�RSWLRQV��GHVFULEHG�LQ�WKH�
IROORZLQJ�SDUDJUDSKV�
*'&����5�������



����������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
)LJXUH���� 0DLQ�0HQX

'LDJQRVWLFV

8VH�WKLV�RSWLRQ�WR�GLVSOD\�GLDJQRVWLF�LQIRUPDWLRQ�DQG�WR�DFWLYDWH�RU�FRQWURO�GLDJQRVWLF�IXQFWLRQV��
DV�IROORZV�

� 'LVSOD\�RI�SHUIRUPDQFH�VWDWLVWLFV�FROOHFWHG�RQ�HDFK�RI�WKH�+'6/�ORRSV�

� 'LVSOD\�+'6/�ORRS�VWDWXV�LQIRUPDWLRQ��WHFKQLFDO�GDWD�RQ�ORRS�SHUIRUPDQFH��+'6/�ORRS�
QRLVH�PDUJLQV��HWF�

� &DQFHO�WKH�VWDUW�XS�SURFHVV�

&RQILJXUDWLRQ�

8VH�WKLV�RSWLRQ�WR�FRQILJXUH�WKH�GDWD�LQWHUIDFH�DQG�+'6/�ORRS�SDUDPHWHUV��DV�IROORZV�

� 0RGLI\�WKH�+'6/�ORRS�RSHUDWLQJ�PRGH��178�RU�/78���QXPEHU�RI�ORRSV�HQDEOHG��DQG�
PDMRU�DQG�PLQRU�DODUP�WKUHVKROGV�

� 'LVSOD\�DQG�PRGLI\�WKH�LQWHUIDFH�FRQILJXUDWLRQ��7;�&ORFN�PRGH��&76�PRGH��9����RSWLRQV���
5HPRWH�/RRSEDFN�WLPH�RXW�RSWLRQV��DQG�'DWD�5DWH�

� 'LVSOD\�V\VWHP�KDUGZDUH�DQG�VRIWZDUH�GDWD�DQG�����VHOI�WHVW�UHVXOWV�

0DLQWHQDQFH

8VH�WKLV�RSWLRQ�WR�SHUIRUP�PDLQWHQDQFH�DFWLYLWLHV��DV�IROORZV�

� (QDEOH�ERWK�ORFDO�DQG�UHPRWH�V\VWHP�ORRSEDFNV�

� 7HVW�V\VWHP�SHUIRUPDQFH�XVLQJ�WKH�LQWHUQDO�����%(5�PHWHU�

� 6HW�WKH�UHDO�WLPH�FORFN�

� 5HVHW�WKH�VWDWLVWLFV�FRXQWHUV�

� 0DQXDOO\�LQLWLDWH�WKH�VWDUW�XS�SURFHVV�

� 5HVHW�WKH�������6LPXODWH�D�SRZHU�XS��

7KHVH�VFUHHQV�DUH�GHVFULEHG�LQ�&KDSWHU���XQGHU�0DLQWHQDQFH�0HQX�
*'&����5�������



2SHUDWLRQ��������������������������������������������������������������������������������������������������������������������������������������������� ���
'LDJQRVWLF�0HQX
8VH�WKH�GLDJQRVWLF�PHQX�WR�GLVSOD\�GLDJQRVWLF�LQIRUPDWLRQ��DQG�WR�DFWLYDWH�GLDJQRVWLF�IXQFWLRQV��
6HH�)LJXUH������7R�RSHQ�'LDJQRVWLFV��VHOHFW�,WHP���RQ�WKH�0DLQ�0HQX�

)LJXUH���� �'LDJQRVWLF�0HQX

7KH�IXQFWLRQV�DYDLODEOH�IURP�WKH�GLDJQRVWLF�PHQX�DUH�

� +'6/�0RQLWRULQJ

� +'6/�6WDWXV

� &DQFHO�6WDUWXS
*'&����5�������



����������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
+'6/�0RQLWRULQJ

7KH�+'6/�0RQLWRULQJ�VFUHHQ��)LJXUH������GLVSOD\V����KRXU�SHUIRUPDQFH�VWDWLVWLFV�RQ�WKH�+'6/�
ORRSV��7R�GLVSOD\�+'6/�0RQLWRULQJ��VHOHFW�,WHP���RQ�WKH�'LDJQRVWLF�PHQX�

)LJXUH���� +'6/�0RQLWRULQJ�6FUHHQ

7KH�VFUHHQ�LQFOXGHV�WKH�ILHOGV�GHVFULEHG�LQ�7DEOH�����

7DEOH���� +'6/�0RQLWRULQJ�6FUHHQ

)LHOG 'HVFULSWLRQ

&\FOLF�

3RLQWHU�
'LVSOD\V�WKH�QXPEHU�VHTXHQFH�RI�WKH�FXUUHQW����PLQXWH�LQWHUYDO�ZLWKLQ�WKH�FXUUHQW�
���KRXU�LQWHUYDO��7KH�UDQJH�LV���WR�����+'6/�HUURU�VWDWLVWLFV�(6��8$6��DQG�6(6�DUH�
UHSRUWHG�FRQVLVWHQW�ZLWK�,78�*�����

,QWHUYDO�

7LPH�
'LVSOD\V�WKH�HODSVHG�WLPH�LQ�VHFRQGV�IURP�WKH�EHJLQQLQJ�RI�WKH�FXUUHQW����PLQXWH�
LQWHUYDO��7KH�UDQJH�LV���WR�����

(6� 'LVSOD\V�WKH�QXPEHU�RI�HUURUHG�VHFRQGV�LQ�WKH�FXUUHQW����PLQXWH�LQWHUYDO�

/DVW����+U�

(6�
'LVSOD\V�WKH�QXPEHU�RI�HUURUHG�VHFRQGV�LQ�WKH�ODVW����KRXU�LQWHUYDO�

8$6� 'LVSOD\V�WKH�QXPEHU�RI�XQDYDLODEOH�VHFRQGV�LQ�WKH�FXUUHQW����PLQXWH�LQWHUYDO�

/DVW����+U�

8$6
'LVSOD\V�WKH�QXPEHU�RI�XQDYDLODEOH�VHFRQGV�LQ�WKH�ODVW����KRXU�LQWHUYDO�

6(6� 'LVSOD\V�WKH�QXPEHU�RI�VHYHUHO\�HUURUHG�VHFRQGV�LQ�WKH�FXUUHQW����PLQXWH�LQWHUYDO�

/DVW����+U�

6(6�
'LVSOD\V�WKH�QXPEHU�RI�VHYHUHO\�HUURUHG�VHFRQGV�LQ�WKH�ODVW����KRXU�LQWHUYDO�

)(%(� 'LVSOD\V�WKH�QXPEHU�RI�)DU�(QG�%ORFN�(UURUV�UHSRUWHG�E\�WKH�UHPRWH�HTXLSPHQW�
LQ�WKH�FXUUHQW����PLQXWH�LQWHUYDO�

/DVW����+U�

)(%(�
'LVSOD\V�WKH�QXPEHU�RI�)DU�(QG�%ORFN�(UURUV�UHSRUWHG�LQ�WKH�ODVW����KRXU�LQWHUYDO�
*'&����5�������



2SHUDWLRQ��������������������������������������������������������������������������������������������������������������������������������������������� ���
7R�VHOHFW�DQRWKHU�ORRS��W\SH�LWV�QXPEHU����RU���

$IWHU�YLHZLQJ�WKH�GDWD�FROOHFWHG�IRU�WKH�VHOHFWHG�ORRS�LQ�WKH�FXUUHQW����PLQXWH�LQWHUYDO��\RX�FDQ�
GLVSOD\�WKH�RWKHU����LQWHUYDOV�ZLWKLQ�WKH�FXUUHQW����KRXU�LQWHUYDO�E\�SUHVVLQJ�DQ\�NH\��H[FHSW����
������5��DQG�(VF�NH\V��7KH�GLVSOD\�LV�F\FOLF��WKDW�LV��WKH�FXUUHQW�LQWHUYDO�LV�GLVSOD\HG�DJDLQ�DIWHU�
WKH���WK�LQWHUYDO�

7R�UHVHW�WKH�+'6/�VWDWLVWLFV�FRXQWHUV��type�5��$OO�WKH�GLVSOD\HG�YDOXHV�DUH�UHVHW�WR����

7R�H[LW�DQG�UHWXUQ�WR�WKH�'LDJQRVWLFV�PHQX��SUHVV�(VF�

+'6/�6WDWXV

7KH�RSWLRQ�GLVSOD\V�WKH�+'6/�6WDWXV�VFUHHQ��ZKLFK�VKRZV�\RX�GLDJQRVWLF�LQIRUPDWLRQ�DQG�
WHFKQLFDO�GDWD�RQ�+'6/�ORRS�SHUIRUPDQFH���$�W\SLFDO�VFUHHQ�LV�VKRZQ�LQ�)LJXUH�����

)LJXUH���� �+'6/�9LHZ�6FUHHQ

7DEOH�����GHVFULEHV�WKH�ILHOGV�RQ�WKH�+'6/�6WDWXV�VFUHHQ�

3RZHULQJ�XS�WKH�����'��UHVHWV�WKH����KRXU�SHUIRUPDQFH�VWDWLVWLFV�RQ�WKH�+'6/�
ORRSV�

NOTE
*'&����5�������



�����������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
7DEOH���� +'6/�6WDWXV�6FUHHQ�)LHOGV

2SHUDWLRQ

7R�GLVSOD\�+'6/�6WDWXV��VHOHFW�,WHP���RQ�WKH�'LDJQRVWLFV�PHQX��$IWHU�YLHZLQJ�WKH�
GDWD��SUHVV�(VF�WR�H[LW�DQG�UHWXUQ�WR�WKH�'LDJQRVWLFV�PHQX�

&DQFHO�6WDUWXS

&DQFHO�6WDUWXS�LV�XVHG�WR�FDQFHO�WKH�VWDUW�XS�SURFHVV�SHUIRUPHG�E\�WKH�����XSRQ�OLQN�
LQLWLDOL]DWLRQ�DQG�ZKHQHYHU�WKH�V\QFKURQL]DWLRQ�EHWZHHQ�WZR�*'&�+'6/�XQLWV�FRQQHFWHG�LQ�D�
OLQN�LV�ORVW��7KLV�IXQFWLRQ�HQDEOHV�SDUWLDO�RSHUDWLRQ�XQGHU�IDXOW�FRQGLWLRQV�

2SHUDWLRQ

7R�VHOHFW�&DQFHO�6WDUWXS��VHOHFW�,WHP���IURP�WKH�'LDJQRVWLFV�PHQX�

)LHOG 'HVFULSWLRQ

/RRSV�([FKDQJH� ,QGLFDWHV�ZKHWKHU�WKH�+'6/�ORRSV�FDUU\LQJ�WKH�GDWD�WUDIILF�DUH�FRU�
UHFWO\�FRQQHFWHG�RU�KDYH�EHHQ�LQWHUFKDQJHG�E\�HUURU��7KLV�LQIRUPDWLRQ�
LV�DYDLODEOH�RQO\�ZKHQ�WKH�XQLW�FRQQHFWHG�LQ�D�OLQN�FDQ�H[FKDQJH�LQ�
IRUPDWLRQ�ZLWK�WKH�UHPRWH�XQLW��1RW�DSSOLFDEOH�LI�XQLW�LV�FRQILJXUHG�DV�
DQ�/78�

/RRS���7,3�5,1*�5HYHUVDO ,QGLFDWHV�ZKHWKHU�WKH�WZR�FRQGXFWRUV�RI�+'6/�/RRS���DUH�FRUUHFWO\�
FRQQHFWHG�RU�KDYH�EHHQ�LQWHUFKDQJHG�E\�HUURU��7KLV�LQIRUPDWLRQ�LV�
DYDLODEOH�RQO\�ZKHQ�WKH�XQLW�FRQQHFWHG�LQ�D�OLQN�FDQ�H[FKDQJH�LQIRU�
PDWLRQ�ZLWK�WKH�UHPRWH�XQLW��1RW�DSSOLFDEOH�LI�XQLW�LV�FRQILJXUHG�DV�DQ�
/78�

/RRS���7,3�5,1*�5HYHUVDO� ,QGLFDWHV�ZKHWKHU�WKH�WZR�FRQGXFWRUV�RI�+'6/�/RRS���DUH�FRUUHFWO\�
FRQQHFWHG�RU�KDYH�EHHQ�LQWHUFKDQJHG�E\�HUURU��7KLV�LQIRUPDWLRQ�LV�
DYDLODEOH�RQO\�ZKHQ�WKH�XQLW�FRQQHFWHG�LQ�D�OLQN�FDQ�H[FKDQJH�LQIRU�
PDWLRQ�ZLWK�WKH�UHPRWH�XQLW��1RW�DSSOLFDEOH�LI�XQLW�LV�FRQILJXUHG�DV�DQ�
/78�

/RFDO�8QLW�&/(,�6HULDO�� )RU�IXWXUH�XVH�

5HPRWH�8QLW�&/(,�6HULDO�� )RU�IXWXUH�XVH�

1RLVH�0DUJLQ 'LVSOD\V�DPRXQW�RI�DGGLWLRQDO�QRLVH�LQ�G%�ZKLFK�FDQ�EH�WROHUDWHG�EH�

IRUH�H[FHHGLQJ��;������ELW�HUURU�UDWLR��6HSDUDWH�YDOXHV�DUH�SURYLGHG�IRU�
HDFK�+'6/�ORRS�

3XOVH�$WWHQXDWLRQ 'LVSOD\V�WKH�SXOVH�DWWHQXDWLRQ��LQ�G%��PHDVXUHG�E\�WKH�VLJQDO�SURFHVV�
LQJ�FLUFXLWV�RI�WKH������6HSDUDWH�YDOXHV�DUH�SURYLGHG�IRU�HDFK�+'6/�
ORRS�IRU�WKH�ORFDO�XQLW��
*'&����5�������



2SHUDWLRQ��������������������������������������������������������������������������������������������������������������������������������������������� ����
&RQILJXUDWLRQ�0HQX

8VH�WKH�&RQILJXUDWLRQ�PHQX�WR�FRQILJXUH�WKH�GDWD�LQWHUIDFH�DQG�WKH�+'6/�ORRS�SDUDPHWHUV���7R�
RSHQ�WKH�&RQILJXUDWLRQ�PHQX��VHOHFW�,WHP���RQ�WKH�0DLQ�0HQX���)LJXUH�����GHSLFWV�
WKH�&RQILJXUDWLRQ�PHQX�

)LJXUH���� �&RQILJXUDWLRQ�0HQX

7KH�IXQFWLRQV�DYDLODEOH�IURP�WKH�&RQILJXUDWLRQ�PHQX�DUH�DV�IROORZV�

� 8QLW�&RQILJ�

� ,QWHUIDFH�&RQILJ�

� 9LHZ�+�6�&RQILJ�
*'&����5�������



�����������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
8QLW�&RQILJXUDWLRQ�6FUHHQ

6HOHFW����8QLW�&RQILJ��WR�GLVSOD\�WKH�8QLW�&RQILJXUDWLRQ�VFUHHQ�DQG�VKRZ�WKH�+'6/�
FRQILJXUDWLRQ�SDUDPHWHUV�RI�WKH�������$�W\SLFDO�VFUHHQ�LV�VKRZQ�LQ�)LJXUH������

)LJXUH���� �8QLW�&RQILJXUDWLRQ�6FUHHQ

7KH�VFUHHQ�LQFOXGHV�IRXU�ILHOGV��ZKLFK�DUH�XVHG�WR�VHOHFW�WKH�RSHUDWLQJ�PRGH�RI�WKH�����RQ�WKH�
+'6/�ORRSV�VLGH��DQG�WKH�QHWZRUN�DSSOLFDWLRQ�

� 8QLW�7\SH

� (QDEOHG�/RRSV

� 0DM�$OP�7KUHV�(Major Alarm Threshold)
� 0LQ�$OP�7KUHV�(Minor Alarm Threshold)

2SHUDWLRQ

�� 7R�GLVSOD\�WKH�8QLW�&RQILJXUDWLRQ�VFUHHQ��VHOHFW�,WHP���RQ�WKH�&RQILJXUD�
WLRQ�PHQX�

�� 7R�FKDQJH�WKH�FXUUHQW�VHOHFWLRQ�IRU�8QLW�7\SH��SUHVV�(QWHU��7KLV�GLVSOD\V�DQ�RSWLRQ�
PHQX�ZLWK�WKH�DYDLODEOH�RSWLRQV�

� /78

� 178

�� +LJKOLJKW�WKH�GHVLUHG�RSWLRQ�DQG�SUHVV�(QWHU��7KH�RSWLRQ�PHQX�FORVHV�DQG�WKH�QHZ�VHOHF�
WLRQ�DSSHDUV�LQ�WKH�VFUHHQ�

�� 7R�FKDQJH�WKH�FXUUHQW�YDOXH�RI�WKH�(QDEOHG�/RRSV�ILHOG��VHOHFW�,WHP���RQ�WKH�XQLW�
FRQILJXUDWLRQ�PHQX���$�PHQX�GLVSOD\V�WKH�QXPEHU�RI�ORRSV�ZLWK�RSWLRQV�RI���DQG���

�� +LJKOLJKW�WKH�GHVLUHG�QXPEHU�DQG�SUHVV�(QWHU�WR�VHOHFW�LW�

�� 7R�FKDQJH�WKH�FXUUHQW�PDMRU�DODUP��ELW�HUURU�UDWH�WKUHVKROG��VHOHFW�,WHP���RQ�WKH�8QLW�
&RQILJXUDWLRQ�PHQX���7KLV�YDOXH�LV�FKDQJHG�LQ�WKH�VDPH�ZD\�DV�RWKHU�XQLW�FRQILJX�

UDWLRQ�LWHPV��$YDLODEOH�VHOHFWLRQV�DUH�������������������������DQG������
*'&����5�������



2SHUDWLRQ��������������������������������������������������������������������������������������������������������������������������������������������� ����
�� 7R�FKDQJH�WKH�FXUUHQW�PLQRU�DODUP��ELW�HUURU�UDWH�WKUHVKROG��VHOHFW�,WHP���RQ�WKH�8QLW�
&RQILJXUDWLRQ�PHQX���7KLV�YDOXH�LV�FKDQJHG�WKH�VDPH�ZD\�DV�RWKHU�XQLW�FRQILJXUDWLRQ�

LWHPV��$YDLODEOH�VHOHFWLRQV�DUH�������������������������DQG������

�� $IWHU�PDNLQJ�WKH�GHVLUHG�FKDQJHV��SUHVV�&WUO�:�WR�VDYH�WKH�FKDQJHV�LQ�WKH������7R�TXLW�
DQG�FDQFHO�FKDQJHV�PDGH�LQ�WKLV�VFUHHQ��SUHVV�WKH�(VF�NH\�ZLWKRXW�SUHVVLQJ�&WUO�:�

�� 7R�H[LW�DQG�UHWXUQ�WR�WKH�FRQILJXUDWLRQ�PHQX��SUHVV�(VF�

,QWHUIDFH�&RQILJXUDWLRQ�6FUHHQ�

6HOHFWLQJ�,QWHUIDFH�&RQILJ��GLVSOD\V�'&(�,QWHUIDFH�&RQILJXUDWLRQ�SDUDPHWHUV�RI�WKH������
$�W\SLFDO�VFUHHQ�LV�VKRZQ�LQ�)LJXUH������7KH�VFUHHQ�LQFOXGHV�WKH�ILHOGV�GHVFULEHG�LQ�7DEOH�����

)LJXUH���� �,QWHUIDFH�&RQILJXUDWLRQ�6FUHHQ
*'&����5�������



�����������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
7DEOH���� ,QWHUIDFH�&RQILJXUDWLRQ�6FUHHQ

2SHUDWLRQ

7R�VHOHFW�,QWHUIDFH�&RQILJ���VHOHFW�,WHP���RQ�WKH�&RQILJXUDWLRQ�PHQX��

7R�FKDQJH�WKH�FXUUHQW�YDOXH�RI�D�SDUDPHWHU��XVH�WKH�IROORZLQJ�SURFHGXUH�

�� 0RYH�WKH�VHOHFWLRQ�EORFN�WR�WKH�GHVLUHG�OLQH�DQG�SUHVV�(QWHU�

$Q�RSWLRQ�PHQX�DSSHDUV�ZLWK�WKH�DYDLODEOH�RSWLRQV��

�� +LJKOLJKW�WKH�GHVLUHG�RSWLRQ��DQG�SUHVV�(QWHU��7KH�RSWLRQ�PHQX�FORVHV��DQG�WKH�QHZ�VH�
OHFWLRQ�DSSHDUV�LQ�WKH�FRUUHVSRQGLQJ�OLQH�

�� 7R�UHVHW�WKH�VHOHFWHG�SDUDPHWHUV�WR�WKH�GHIDXOW�YDOXHV��SUHVV�&WUO�'�

�� 7R�VDYH�FKDQJHV��SUHVV�&WUO�:�

�� 7R�TXLW�DQG�FDQFHO�WKH�FKDQJHV�PDGH�LQ�WKLV�VFUHHQ��SUHVV�(VF�

�� 7R�H[LW�DQG�UHWXUQ�WR�WKH�&RQILJXUDWLRQ�PHQX��SUHVV�(VF�

(���*������6HUYLFH�3URYLVLRQLQJ�2SWLRQV

:KHQ�WKH�����'��LV�XVHG�LQ�SRLQW�WR�SRLQW�(���(XURSHDQ�WHOHFRPPXQLFDWLRQV�VWDQGDUG�GHILQHG�
E\�,78�7�VWDQGDUGV�*������*������DQG�*������SURYLVLRQLQJ�FRQILJXUDWLRQ��DQ\�RI�WKH�WKUHH�'7(�
WLPLQJ�RSWLRQV��(;7(51$/��,17(51$/��/223('��IRXQG�LQ�WKH�,QWHUIDFH�&RQILJ��6FUHHQ�
XQGHU�7;�&ORFN�0RGH�DUH�DYDLODEOH��:KHQ�WKH�����'��LV�FRQILJXUHG�DV�D�178��HLWKHU�WKH�
(;7(51$/�RU�/223('�FRQILJXUDWLRQ�LV�XVHG��,Q�WKLV�FDVH��WKH�/78�W\SLFDOO\�LV�HLWKHU�D�����
*��RU�����*��ZLWK�LWV�(��,QWHUIDFH�&RQI��)UDPH�0RGH�VHW�XS�IRU�)5$0('��7KH�/78V�(��'6�V�
DUH�UHFRPELQHG�LQWR�D�VHOHFWDEOH�DJJUHJDWH�GDWD�UDWH��9�����(,$������;�����E\�WKH�����'���)RU�

)LHOG 'HVFULSWLRQ

7;�&ORFN�

0RGH�
'LVSOD\V�WKH�'&(�LQWHUIDFH�WUDQVPLW�WLPLQJ�VHOHFWLRQ�

/RRSHG���7KH�'&(�WUDQVPLW�FORFN�LV�ORFNHG�WR�WKH�'&(�UHFHLYH�FORFN�DQG�LV�GHYHORSHG�
IURP�WKH�LQFRPLQJ�+'6/�WLPLQJ�

([WHUQDO���7KH�'&(�LQWHUIDFH�XVHV�DQ�H[WHUQDO�FORFN�SURYLGHG�E\�\RXU�'7(��:KHQ�H[�
WHUQDO�WLPLQJ�LV�VHOHFWHG�RQ�WKH�/78�������WKH�DSSURSULDWH�WLPLQJ�RSWLRQ�QHHGV�WR�EH�
VHW�IRU�WKH�'7(��7KH�'7(�PXVW�ORRS�WLPLQJ�IURP�WKH�&KQO�5FY�&ON�OHDG�WR�WKH�&KQO�
([W�&ON�OHDG�

,QWHUQDO���7KH�'&(�WUDQVPLW�FORFN�LV�GHULYHG�IURP�WKH�LQWHUQDO�FORFN�RVFLOODWRU�RI�WKH�
����'��

&76�0RGH 2Q��&76�LV�RQ�DV�ORQJ�DV�WKH�+'6/�PRGXOH�LV�SRZHUHG�DQG�RSHUDWLQJ�QRUPDOO\�

2Q�ZLWK�576��7KH�&76�OLQH�WUDFNV�WKH�VWDWH�RI�WKH�576�OLQH�

9���5[�

0RGH
(QDEOHG��7KH�����GHWHFWV�DQG�UHVSRQGV�WR�LQEDQG�9����SURWRFRO�

'LVDEOHG��7KH�����GRHV�QRW�UHVSRQG�WR�LQEDQG�9����SURWRFRO�

5/�7LPHRXW 1RQH��5HPRWH�ORRSEDFN�UHPDLQV�RQ�LQGHILQLWHO\�

���0LQ��5HPRWH�ORRSEDFN�LV�GLVDEOHG�DIWHU����PLQXWHV�

'DWD�5DWH� 3UHVV�WKH�VSDFH�EDU�WR�LQFUHPHQW�WKH�GDWD�UDWH��SUHVV�WKH�PLQXV�NH\�WR�GHFUHPHQW�
WKH�GDWD�UDWH��6HOHFW�IURP�1 ��WR�1 ����ZKHQ�RQH�ORRS�LV�HQDEOHG�RU�1 ��WR�1 ����
ZKHQ�ERWK�ORRSV�DUH�HQDEOHG�
*'&����5�������



2SHUDWLRQ��������������������������������������������������������������������������������������������������������������������������������������������� ����
LQFUHDVLQJ�����'��DJJUHJDWH�UDWHV��WKH�����'��GDWD�LV�VRXUFHG�IURP�WKH�(��'6�V�LQ�DQ�LQFUHDVLQJ�
RUGHU��L�H����[���.ESV�LV�VRXUFHG�IURP�(��'6������[���.ESV�LV�VRXUFHG�IURP�(��'6�V���DQG����
�[���.ESV�LV�VRXUFHG�IURP�(��'6�V�������DQG����HWF��7LPH�VORW�URXWLQJ�RYHU�WKH�+'6/�ORRSV�
IROORZV�WKDW�VKRZQ�EHORZ��,Q�WKLV�FDVH��D�PD[LPXP�DJJUHJDWH�UDWH�RI���[���.ESV�LV�DYDLODEOH�
IURP�WKH�����'��178�

5RXWHG�(��WLPHVORWV�RYHU�+'6/�ORRSV�ZLWK�����*��,QWHUIDFH�&RQILJ��76���VHW�IRU�'$7$�

:LWK�WZR�ORRSV�HQDEOHG�DQG�D�����*��RU�����*��ZLWK�LWV�(��,QWHUIDFH�&RQILJ��)UDPH�0RGH�VHW�
IRU�81)5$0('��DQ�DJJUHJDWH�VLJQDO�RI������.ESV�PD\�EH�SURYLVLRQHG��+HUH��WKH�����'��
UHPRWH��9�����(,$������RU�;�����KDV�LWV�7[�&ORFN�0RGH�VHW�IRU�(;7(51$/�RU�/223('�WLPLQJ�

:LWK�RQO\�RQH�ORRS�HQDEOHG�DQG�D�����*��RU�����*��/78�ZLWK�LWV�(��,QWHUIDFH�&RQILJ��)UDPH�
0RGH�VHW�IRU�)5$0('��D�IUDFWLRQDO�(��VHUYLFH�PD\�EH�SURYLGHG�WR�WKH�UHPRWH�VLWH�YLD�D�����'��
178��7KH�(��'6�V�DUH�URXWHG�RYHU�WKH�+'6/�ORRSV�LQ�D�FRQWLJXRXV�EORFN�DQG�DUH�UHFRPELQHG�
E\�WKH�����'��LQWR�DQ�DJJUHJDWH�1[���.ESV�VLJQDO��8S�WR���[���.ESV�PD\�EH�SURYLVLRQHG�YLD�
WKH�����'��LQ�WKLV�FDVH�

/RRS�� � � � � � � �� �� �� �� �� �� �� �� �� �� ��

/RRS�� � � � � � �� �� �� �� �� �� �� �� �� �� �� I

I� �DOO�RQHV�ILOOHG
*'&����5�������



�����������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
9LHZ�+�6�&RQILJXUDWLRQ

7KH�9LHZ�+�6�&RQILJXUDWLRQ�RSWLRQ�GLVSOD\V�WKH�&RQILJXUDWLRQ�DQG�6HOIWHVW�5HVXOWV�VFUHHQ��
VKRZLQJ�KDUGZDUH�DQG�VRIWZDUH�FRQILJXUDWLRQ�GDWD�DQG�WKH�UHVXOWV�RI�WKH�ODVW�SRZHU�XS�VHOI�WHVW��
7KH�LQIRUPDWLRQ�GLVSOD\HG�RQ�WKLV�VFUHHQ�LV�LQWHQGHG�IRU�PDLQWHQDQFH�DQG�WHFKQLFDO�VXSSRUW�
JURXSV��$�W\SLFDO�VFUHHQ�LV�VKRZQ�LQ�)LJXUH������

)LJXUH����� �9LHZ�+�6�&RQILJXUDWLRQ�6FUHHQ

7KH�XSSHU�DUHD�RI�WKH�VFUHHQ�SUHVHQWV�FRQILJXUDWLRQ�GDWD���7KH�ORZHU�DUHD�SUHVHQWV�WKH�UHVXOWV�RI�
WKH�ODVW�SRZHU�RQ�VHOI�WHVW��7DEOH�����GHVFULEHV�WKH�ILHOGV�LQ�WKH�VFUHHQ�

7DEOH���� &RQILJXUDWLRQ�DQG�6HOIWHVW�5HVXOWV�6FUHHQ�)LHOGV

7KH�ODVW�SRZHU�RQ�VHOI�WHVW�UHVXOWV�DUHD�OLVWV�HDFK�����VXEV\VWHP�WHVWHG�GXULQJ�WKH�VHOI�WHVW��DQG�
WKH�VHOI�WHVW�UHVXOW��3DVV�RU�)DLO�

0DLQWHQDQFH�0HQX

5HIHU�WR�&KDSWHU���WR�SHUIRUP�PDLQWHQDQFH�DQG�WURXEOHVKRRWLQJ�

6RIWZDUH�

9HUVLRQ�
'LVSOD\V�WKH�VRIWZDUH�YHUVLRQ�RI�WKH�����

1XPEHU�RI�

/RRSV�
'LVSOD\V�WKH�QXPEHU�RI�+'6/�ORRSV�RI�WKH�����

&KHFNVXP� )LUPZDUH�FKHFNVXP�

&RQILJ�

0RGH�
'LVSOD\V�WKH�FXUUHQW�FRQILJXUDWLRQ�PRGH�RI�WKH�����

6RIW���7KH�����LV�FRQILJXUHG�XQGHU�VRIWZDUH�FRQWURO�

+DUG���7KH�����LV�FRQILJXUHG�E\�PHDQV�RI�WKH�LQWHUQDO�GLS�VZLWFKHV�DQG�MXPSHUV�
*'&����5�������



2SHUDWLRQ��������������������������������������������������������������������������������������������������������������������������������������������� ����
1HWZRUN�0DQDJHPHQW

7KH�8$6�����'��FDQ�EH�XVHG�DV�D�1HWZRUN�0DQDJHG�HOHPHQW�ZKHQ�XVHG�ZLWKLQ�D�*'&�1HWZRUN�
0DQDJHPHQW�6\VWHP��7KH�8$6�����'��PDQDJHPHQW�VRIWZDUH�FRQIRUPV�WR�WKH�0,%�
�0DQDJHPHQW�,QIRUPDWLRQ�%DVH��,,�VWDQGDUGV�VHW�RXW�IRU�6103�9HUVLRQ������5HIHU�WR�WKH�UHODWHG�
6&0�0DQDJHU�&DUG�SXEOLFDWLRQ�OLVWHG�LQ�WKH�3UHIDFH�

0,%�7DEOHV

7DEOHV�����WKURXJK�������OLVW�DQG�GHVFULEH�WKH�0,%�REMHFWV�E\�ZKLFK�DQ�6103�QHWZRUN�PDQDJHU�
FDQ�FRQILJXUH��FRQWURO��DQG�PRQLWRU�WKH�8$6�����'���(DFK�WDEOH�LV�DUUDQJHG�LQ�ILYH�FROXPQV�

� 0,%�2EMHFW��QDPH

� 6\QWD[��0,%�YDULDEOH�W\SH

� $FFHVV��UHDG�ZULWH��UHDG�RQO\��RU�ZULWH�RQO\

� (QXPHUDWLRQ��LQWHUSUHWDWLRQ�RI�VSHFLILF�SRVVLEOH�YDOXHV��RU�UDQJH�RI�SRVVLEOH�YDOXHV

� 'HVFULSWLRQ��IXQFWLRQ�RI�WKH�0,%�REMHFW

7KH�ZD\�0,%�REMHFWV�DSSHDU�RQ�WKH�VFUHHQ�DQG�KRZ�WKH\�DUH�PDQLSXODWHG�YDULHV�GHSHQGLQJ�RQ�
WKH�QHWZRUN�PDQDJHU�RU�0,%�EURZVHU�EHLQJ�XVHG��7KH�LQIRUPDWLRQ�LQ�WKHVH�WDEOHV�LV�WKHUHIRUH�
LQWHQGHG�IRU�XVH�LQ�FRQMXQFWLRQ�ZLWK�WKH�RSHUDWLQJ�LQVWUXFWLRQV�IRU�WKH�PDQDJHU�RU�EURZVHU�

�
7DEOH�������LV�D�OLVW�RI�+'6/�DODUPV�

0DQ\�6103�QHWZRUN�PDQDJHUV�DQG�0,%�EURZVHUV�DXWRPDWLFDOO\�SHUIRUP�D�
*HW�RSHUDWLRQ�LPPHGLDWHO\�IROORZLQJ�D�6HW�WR�DQ�REMHFW�WKDW�SHUPLWV�UHDG�ZULWH�
DFFHVV��,Q�WKDW�ZD\�\RX�FRQILUP�WKH�VXFFHVV�RI�WKH�ZULWH�RSHUDWLRQ��,I�\RXU�
PDQDJHU�RU�EURZVHU�GRHV�QRW�SHUIRUP�WKLV�IXQFWLRQ�DXWRPDWLFDOO\��ZH�DGYLVH�
WKDW�\RX�FRPPDQG�D�*HW�IRU�HDFK�REMHFW�\RX�6HW�

NOTE
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�����������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
7DEOH���� 9HUVLRQ�*URXS

0,%�2EMHFW 6\QWD[ $FFHVV (QXPHU�
DWLRQ

'HVFULSWLRQ

6\VWHP�0,%�
9HUVLRQ

'LVSOD\�
6WULQJ

5HDG�RQO\ ,GHQWLILHV�WKH�YHUVLRQ�RI�WKH�0,%��
7KH�IRUPDW�RI�WKH�YHUVLRQ�LV�[� �\]7��
ZKHUH�[�LGHQWLILHV�WKH�PDMRU�UHYLVLRQ�
QXPEHU��\�LGHQWLILHV�WKH�W\SRJUDSKL�
FDO�UHYLVLRQ��DQG�7�LGHQWLILHV�WKH�WHVW�
UHYLVLRQ���QRW�RQ�IRUPDO�UHOHDVH�

$FFHSWDEOH�YDOXHV�IRU�WKH�LQGLYLGXDO�
UHYLVLRQ�FRPSRQHQWV�DUH�

[�������

\�������

]�������

7��$���=

9HUVLRQ�,QGH[ 6&�LQVWDQFH 5HDG�RQO\ 7KH�LQGH[�YDOXH�WKDW�XQLTXHO\�LGHQWL�
ILHV�WKH�LQWHUIDFH�WR�ZKLFK�WKLV�HQWU\�
LV�DSSOLFDEOH��

6&�LQVWDQFH�GHILQHV�WKH�VORW��OLQH��
GURS��DQG�VXE�LGHQWLILHU��7KH�WDEOH�
GHVFULEHV�WKH�PDLQWHQDQFH�REMHFWV�
IRU�WKH�XQLW�DQG�UHIHUHQFHV�WKH�XQLW�
LQWHUIDFH�

)LUPZDUH�/HYHO 'LVSOD\�
6WULQJ

5HDG�RQO\ 7KH�YHUVLRQ�QXPEHU�RI�WKH�ILUPZDUH��
7KLV�DOORZV�WKH�SURGXFWV�WR�NQRZ�
ZKLFK�UHYLVLRQ�LV�LQVWDOOHG���7KH�UH�
OHDVHG�YHUVLRQ�QXPEHU�LV�VHTXHQFHG�
IURP��$B����$$����==��7HVW�YHUVLRQV�
DUH�QXPHULFDO�IURP����WR����

0RGHO�1XPEHU 'LVSOD\�
6WULQJ

5HDG�RQO\ 7KLV�YDULDEOH�LV�XVHG�WR�GHWHUPLQH�WKH�
W\SH�RI�FDUG�IDPLO\�LQVWDOOHG�
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2SHUDWLRQ��������������������������������������������������������������������������������������������������������������������������������������������� ����
7DEOH���� 0DLQWHQDQFH

0,%�2EMHFW 6\QWD[ $FFHVV (QXPHUDWLRQ 'HVFULSWLRQ

0DLQWHQDQFH�/LQH�
,QGH[

6&�LQVWDQFH 5HDG�RQO\ ,QGH[�YDOXH�XQLTXHO\�LGHQWLILHV�WKH�LQWHU�
IDFH�WR�ZKLFK�WKLV�HQWU\�LV�DSSOLFDEOH��

6&�LQVWDQFH�GHILQHV�WKH�VORW��OLQH��GURS��
DQG�VXE�LGHQWLILHU��7KH�WDEOH�GHVFULEHV�
WKH�PDLQWHQDQFH�REMHFWV�IRU�WKH�XQLW�DQG�
UHIHUHQFHV�WKH�XQLW�LQWHUIDFH�

6RIW�5HVHW 6&�LQVWDQFH 5HDG�ZULWH 5HVHW����

1RUP����

6XSSRUWV�WKH�DFWLRQ�RI�VRIW�UHVHWWLQJ�WKH�
XQLW��:KHQ�WKLV�REMHFW�LV�VHW�WR�UHVHW��WKH�
XQLW�SHUIRUPV�D�VRIW�UHVHW�WR�WKH�PDQDJHG�
XQLW��1RUP�FDQQRW�EH�VHW�E\�PDQDJH�
PHQW�

&RQILJ�0RGH ,QWHJHU 5HDG�RQO\ 6RIWZDUH����

+DUGZDUH����

+DUGZDUH�FRQILJXUDWLRQ�PRGH�RI�WKH�
XQLW��$�XQLW�PD\�EH�KDUGZDUH�RU�VRIWZDUH�
FRQILJXUHG�

6\VWHP�8S�7LPH 7LPH�7LFNV 5HDG�RQO\ 7KLV�YDULDEOH�LV�XVHG�WR�UHSRUW�WKH�
HODSVHG�V\VWHP�WLFN�WLPH�

8QLW�7\SH ,QWHJHU 5HDG�ZULWH /78����

178����

8VHG�WR�GHILQH�+'6/�W\SH�

/78�VHOHFWV�OLQH�WHUPLQDWLQJ�XQLW��178�
VHOHFWV�QHWZRUN�WHUPLQDWLQJ�XQLW��)RU�
����*��*���WKLV�YDULDEOH�FDQ�RQO\�EH�D�
/78�

'HIDXOW�,QLWLDWH ,QWHJHU 5HDG�ZULWH 'HIDXOW����

1RUPDO���

8VHG�WR�DOORZ�WKH�QRQ�YRODWLOH�FRQILJXUD�
WLRQ�WR�EH�VHW�WR�D�IDFWRU\�GHIDXOW�UHVHW��
1RUPDO�FDQQRW�EH�VHW�E\�PDQDJHPHQW�

'DWD�7\SH ,QWHJHU 5HDG�ZULWH 'DWD����

9RLFH����

'HILQHV�WKH�+'6/�GDWD�W\SH�DV�'DWD�IRU�
WKH�����'��

1XPEHU�RI�/RRSV

(QDEOHG

,QWHJHU 5HDG�ZULWH 2QH�/RRS����

7ZR�/RRSV����

8VHG�WR�GHILQH�WKH�+'6/�ORRS�FRQILJX�
UDWLRQ��,W�FDQ�EH�VHW�IRU�RQH�WR�WZR�ORRSV�

3ULYDWH�6WRUDJH�� 'LVSOD\�
6WULQJ

5HDG�ZULWH �6L]H������ 7KLV�YDULDEOH�LV�XVHG�IRU�JHQHUDO�SXUSRVH�
VWRUDJH�

3ULYDWH�6WRUDJH�� 'LVSOD\�
6WULQJ

5HDG�ZULWH �6L]H������ 7KLV�YDULDEOH�LV�XVHG�IRU�JHQHUDO�SXUSRVH�
VWRUDJH�

3ULYDWH�6WRUDJH�� 'LVSOD\�
6WULQJ

5HDG�ZULWH �6L]H������ 7KLV�YDULDEOH�LV�XVHG�IRU�JHQHUDO�SXUSRVH�
VWRUDJH�
*'&����5�������



�����������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
7DEOH���� 0DLQWHQDQFH��&RQW��

7DEOH���� '7(�&RQILJXUDWLRQ

0,%�2EMHFW 6\QWD[ $FFHVV (QXPHUDWLRQ 'HVFULSWLRQ

/('�6WDWXV 2FWHW�
6WULQJ

5HDG�RQO\ 2FWHW���

%LW�����QRW�XVHG

%LW�����(,$�5'

%LW�����(,$�&2

%LW�����(,$�56

%LW�����1250�(�

%LW�����(6�(�

%LW�����$/

%LW�����70

2FWHW���

%LW�����QRW�XVHG

%LW�����(,$�6'

%LW�����QRW�XVHG

%LW�����QRW�XVHG

%LW�����1250�/�

%LW�����(6�/�

%LW�����1250�/�

%LW�����(6�/�

5HWXUQV�D�ELW�ZLVH�VQDSVKRW�RI�WKH�
IURQW�SDQHO�/('�VWDWXV�

0,%�2EMHFW 6\QWD[ $FFHVV (QXPHUDWLRQ 'HVFULSWLRQ

'7(�&RQILJ
,QGH[

6&�LQVWDQFH 5HDG�RQO\ 7KH�LQGH[�YDOXH�WKDW�XQLTXHO\�
LGHQWLILHV�WKH�LQWHUIDFH�WR�ZKLFK�
WKLV�HQWU\�LV�DSSOLFDEOH��6&�LQ�
VWDQFH�GHILQHV�WKH�VORW��OLQH��GURS�

'7(�&76�
0RGH

,QWHJHU 5HDG�ZULWH )RUFHG�2Q����

2Q�:LWK�576����

&RQWUROV�WKH�IXQFWLRQ�RI�&76�

'7(�'DWD�5DWH ,QWHJHU 5HDG�ZULWH ������� 7KLV�YDULDEOH�UHSUHVHQWV�WKH�'7(�
GDWD�UDWH�LQ����.�LQFUHPHQWV�

'7(�7;�&ORFN�
6RXUFH

,QWHJHU 5HDG�ZULWH ([WHUQDO�7LPLQJ����

,QWHUQDO�7LPLQJ����

/RRS�7LPLQJ����

([WHUQDO�WLPLQJ�LQGLFDWHV�WKDW�UH�
FRYHUHG�UHFHLYH�FORFN�IURP�DQRWK�
HU�LQWHUIDFH�LV�XVHG�DV�WKH�WUDQVPLW�
FORFN�

,QWHUQDO�LQGLFDWHV�WKDW�D�ORFDO�
FORFN�VRXUFH�LV�XVHG�

/RRS�7LPLQJ�LQGLFDWHV�WKDW�WKH�UH�
FRYHUHG�UHFHLYH�FORFN�LV�XVHG�DV�
WKH�WUDQVPLW�FORFN�
*'&����5�������



2SHUDWLRQ��������������������������������������������������������������������������������������������������������������������������������������������� ����
7DEOH����� +'6/�'LDJQRVWLFV

0,%�2EMHFW 6\QWD[ $FFHVV (QXPHUDWLRQ 'HVFULSWLRQ

'LDJQRVWLF�
,QGH[

6&�LQVWDQFH 5HDG�RQO\ 7KH�LQGH[�YDOXH�WKDW�XQLTXHO\�
LGHQWLILHV�WKH�LQWHUIDFH�WR�ZKLFK�
WKLV�HQWU\�LV�DSSOLFDEOH��6&�LQ�
VWDQFH�GHILQHV�WKH�VORW��OLQH��GURS��
DQG�VXE�LGHQWLILHU��ZKLFK�LV�LQ�
WKLV�FDVH��D�QHWZRUN�LQWHUIDFH�

/RRSEDFN ,QWHJHU 5HDG�ZULWH 1R�/RRSEDFN����

/LQH�/RRS����

/RFDO�/RRS����

/LQH�DQG�/RFDO�
/RRS����

6XSSRUWV�WKH�DFWLRQ�RI�D�GLDJQRV�
WLF�ORRS�DW�WKH�SRLQW�LQGLFDWHG�

%(5�7HVW ,QWHJHU 5HDG�ZULWH ,QKLELW����

(QDEOH����

5HVHW����

6XSSRUWV�WKH�DFWLRQ�RI�ELW�HUURU�
UDWH�WHVW��:KHQ�VHW�WR�LQKLELW��QR�
%(57�WHVW�LV�LQ�SURJUHVV��:KHQ�
VHW�WR�HQDEOH��%(57�LV�LQ�
SURJUHVV��:KHQ�VHW�WR�5HVHW��WKH�
%(57�UHVXOW�LV�UHVHW�
*'&����5�������



�����������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
7DEOH����� $ODUP�7KUHVKROG�&RQILJXUDWLRQ

0,%�2EMHFW 6\QWD[ $FFHVV (QXPHUDWLRQ 'HVFULSWLRQ

$ODUP�&RQ�
ILJXUDWLRQ��
,QGH[

6&�LQVWDQFH 5HDG�RQO\ 7KH�LQGH[�YDOXH�WKDW�XQLTXHO\�
LGHQWLILHV�WKH�LQWHUIDFH�WR�ZKLFK�
WKLV�HQWU\�LV�DSSOLFDEOH��6&�LQ�
VWDQFH�GHILQHV�WKH�VORW��OLQH��GURS��
DQG�VXE�LGHQWLILHU��ZKLFK�LV�LQ�
WKLV�FDVH��D�QHWZRUN�LQWHUIDFH��LQ�
FOXGLQJ�ORRS���DQG�ORRS���

$ODUP�&RQ�
ILJXUDWLRQ�
,GHQWLILHU

2EMHFW�,GHQWL�
ILHU

5HDG�RQO\ 7KH�XQLTXH�DODUP�LGHQWLILHU�DV�
VLJQHG�WR�WKLV�DODUP�W\SH��7KH�
IRUPDW�RI�WKLV�LGHQWLILHU�LV�DQ�2E�
MHFW�,GHQWLILHU�WKDW�KDV�WKH�IROORZ�
LQJ�IRUPDW��^LVR�����RUJ�����GRG�
����LQWHUQHW�����SULYDWH�����HQWHU�
SULVHV�����JGF�������[[[��[��DODUP�
�]��\\\��\��ZKHUH�[[[��[��LV�WKH�
DGPLQLVWUDWLYHO\�DVVLJQHG�IDPLO\�
REMHFW�LGHQWLILHU���]��LV�WKH�REMHFW�
LGHQWLILHU�IRU�DODUPV�LQ�WKH�IDPLO\�
GHILQHG�0,%��DQG�\\\��\��LV�WKH�
DGPLQLVWUDWLYHO\�DVVLJQHG�DODUP�
W\SH�LGHQWLILHU�IRU�WKLV�DODUP��6HH�
H[DPSOH�EHORZ�

$ODUP�
7KUHVKROG

,QWHJHU 5HDG�ZULWH WKUHV�(������

WKUHV�(������

WKUHV�(������

WKUHV�(������

WKUHV�(������

WKUHV�(������

6HWV�WKH�0DMRU�RU�0LQRU�DODUP�
WKUHVKROG�FULWHULD�

1  3  6  1  4  498  5  2  10
��������� �

Administration Family ID

Object ID for Alarm Family

Administration Assigned Alarm
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2SHUDWLRQ��������������������������������������������������������������������������������������������������������������������������������������������� ����
7DEOH����� +'6/�'LDJQRVWLF�5HVXOWV

0,%�2EMHFW 6\QWD[ $FFHVV (QXPHUDWLRQ 'HVFULSWLRQ

'LDJQRVWLF
5HVXOWV�,QGH[

6&�LQVWDQFH 5HDG�RQO\ 7KH�LQGH[�YDOXH�WKDW�XQLTXHO\�
LGHQWLILHV�WKH�LQWHUIDFH�WR�ZKLFK�
WKLV�HQWU\�LV�DSSOLFDEOH��6&�LQ�
VWDQFH�GHILQHV�WKH�VORW��OLQH��GURS��
DQG�VXE�LGHQWLILHU��ZKLFK�LV�LQ�
WKLV�FDVH��D�QHWZRUN�LQWHUIDFH�

7HVW�([HFXWLRQ�
6WDWXV

,QWHJHU 5HDG�RQO\ ,Q�6\QF����

1RW�,Q�6\QF����

7KH�FXUUHQW�H[HFXWLRQ�VWDWXV�RI�
WKH�GLDJQRVWLF�WHVW��:KHQ�VHW�WR�,Q�
6\QF��%(57�WHVW�LV�LQ�V\QF�DQG�
%(5�UDWH�LV�YDOLG��:KHQ�VHW�WR�
1RW�,Q�6\QF��%(57�WHVW�LV�QRW�LQ�
V\QF��DQG�%(5�UDWH�LV�QRW�YDOLG�

,QWHJHU 5HDG�RQO\ ���������� 7KH�UHVXOWV�RI�WKH�ODVW�GLDJQRVWLF�
WHVW��7KLV�FDQ�EH�WKH�FXUUHQW�WHVW�
UXQQLQJ�RU�WKH�ODVW�FRPSOHWHG�
WHVW�

1RWH�WKDW�WKH�LQWHUSUHWDWLRQ�RI�
WKHVH�WHVW�UHVXOWV�PD\�EH�DIIHFWHG�
E\�WKH�YDOXH�RI�WKH�7HVW�([HFX�
WLRQ�6WDWXV�REMHFW�

'LDJQRVWLF
5HVXOW�,QWHUYDO

,QWHJHU 5HDG�RQO\ ���������� 7KLV�YDULDEOH�UHSUHVHQWV�WKH�%(5�
WHVW�LQWHUYDOV��$�WLPH�LQWHUYDO�LV�
GHILQHG�DV�WKH�WLPH�UHTXLUHG�IRU�
WUDQVPLVVLRQ�RI�D�EORFN�RI�ELWV�
*'&����5�������



�����������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
7DEOH����� +'6/�3HUIRUPDQFH

&XUUHQW�3HUIRUPDQFH�7DEOH

0,%�2EMHFW 6\QWD[ $FFHVV (QXPHUD�
WLRQ

'HVFULSWLRQ

+'6/�&XUUHQW�
,QGH[

6&�LQVWDQFH 5HDG�RQO\ 7KH�LQGH[�YDOXH�WKDW�XQLTXHO\�LGHQWLILHV�WKH�LQWHU�
IDFH�WR�ZKLFK�WKLV�HQWU\�LV�DSSOLFDEOH��6&�LQVWDQFH�
GHILQHV�WKH�VORW��OLQH��GURS��DQG�LQWHUIDFH��ZKLFK�LQ�
WKLV�FDVH��FDQ�EH�DQ�(��RU�ORRS�LQWHUIDFH�

+'6/�&XUUHQW�
(6V

*DXJH 5HDG�RQO\ 7KH�QXPEHU�RI�HUURUHG�VHFRQGV�HQFRXQWHUHG�E\�DQ�
(��RU�ORRS�LQWHUIDFH�LQ�WKH�FXUUHQW����PLQXWH�LQ�
WHUYDO�

+'6/�&XUUHQW�
6(6V

*DXJH 5HDG�RQO\ 7KH�QXPEHU�RI�VHYHUHO\�HUURUHG�VHFRQGV�HQFRXQ�
WHUHG�E\�D�ORRS�RU�(��LQWHUIDFH�LQ�WKH�FXUUHQW����
PLQXWH�LQWHUYDO�

+'6/�&XUUHQW�
8$6V

*DXJH 5HDG�RQO\ 7KH�QXPEHU�RI�GHJUDGHG�VHFRQGV�HQFRXQWHUHG�E\�
D�ORRS�RU�(��LQWHUIDFH�LQ�WKH�FXUUHQW����PLQXWH�LQ�
WHUYDO�

+'6/�&XUUHQW�
'0V

*DXJH 5HDG�RQO\ 7KH�QXPEHU�RI�GHJUDGHG�PLQXWHV�HQFRXQWHUHG�E\�
D�(��LQWHUIDFH�LQ�WKH�FXUUHQW����PLQXWH�LQWHUYDO�

+'6/�&XUUHQW�
)(%(V

*DXJH 5HDG�RQO\ 7KH�QXPEHU�RI�)DU�(QG�%ORFN�(UURUV�HQFRXQWHUHG�
E\�D�ORRS�LQWHUIDFH�LQ�WKH�FXUUHQW����PLQXWH�LQWHU�
YDO�

,QWHUQDO�3HUIRUPDQFH�7DEOH

+'6/�,QWHUYDO�
,QGH[

6&�LQVWDQFH 5HDG�RQO\ 7KH�LQGH[�YDOXH�WKDW�XQLTXHO\�LGHQWLILHV�WKH�LQWHU�
IDFH�WR�ZKLFK�WKLV�HQWU\�LV�DSSOLFDEOH��6&�LQVWDQFH�
GHILQHV�WKH�VORW��OLQH��GURS��DQG�LQWHUIDFH��ZKLFK�LQ�
WKLV�FDVH��FDQ�EH�DQ�(��RU�ORRS�LQWHUIDFH�

+'6/�,QWHUYDO�
1XPEHU

,QWHJHU 5HDG�RQO\ ������� $�QXPEHU�EHWZHHQ���DQG�����ZKHUH���LV�WKH�PRVW�
UHFHQWO\�FRPSOHWHG����PLQXWH�LQWHUYDO�DQG����LV�
WKH�OHDVW�UHFHQWO\�FRPSOHWHG����PLQXWH�LQWHUYDO�
�DVVXPLQJ�WKDW�DOO����LQWHUYDOV�DUH�YDOLG��

+'6/�,QWHUYDO�
/(6V

*DXJH 5HDG�RQO\ 7KH�QXPEHU�RI�HUURUHG�VHFRQGV�HQFRXQWHUHG�E\�D�
ORRS�RU�(��LQWHUIDFH�LQ�RQH�RI�WKH�SUHYLRXV����LQ�
GLYLGXDO����PLQXWH�LQWHUYDOV�

+'6/�,QWHUYDO�
6(6V

*DXJH 5HDG�RQO\ 7KH�QXPEHU�RI�VHYHUHO\�HUURUHG�VHFRQGV�HQFRXQ�
WHUHG�E\�D�ORRS�RU�(��LQWHUIDFH�LQ�RQH�RI�WKH�SUHYL�
RXV����LQGLYLGXDO����PLQXWH�LQWHUYDOV�

+'6/�,QWHUYDO�
8$6V

*DXJH 5HDG�RQO\ 7KH�QXPEHU�RI�XQDYDLODEOH�VHFRQGV�HQFRXQWHUHG�
E\�D�(��LQWHUIDFH�LQ�RQH�RI�WKH�SUHYLRXV����LQGL�
YLGXDO����PLQXWH�LQWHUYDOV�

+'6/�,QWHUYDO�
'0V

*DXJH 5HDG�RQO\ 7KH�QXPEHU�RI�GHJUDGHG�PLQXWHV�HQFRXQWHUHG�E\�
D�ORRS�RU�(��LQWHUIDFH�LQ�RQH�RI�WKH�SUHYLRXV����LQ�
GLYLGXDO����PLQXWH�LQWHUYDOV�

+'6/�,QWHUYDO�
)(%(V

*DXJH 5HDG�RQO\ 7KLV�YDULDEOH�UHSUHVHQWV�WKH�+'6/�ORRSV�)DU�(QG�
%ORFN�(UURUV�
*'&����5�������



2SHUDWLRQ��������������������������������������������������������������������������������������������������������������������������������������������� ����
7DEOH����� +'6/�3HUIRUPDQFH��&RQW��

7DEOH����� /RRS�(��3HUIRUPDQFH�,QWHUYDO�0DLQWHQDQFH�

7DEOH����� +'6/�6WDWXV

7RWDO�3HUIRUPDQFH�7DEOH

0,%�2EMHFW 6\QWD[ $FFHVV (QXPHUDWLRQ 'HVFULSWLRQ

+'6/�7RWDO�
,QGH[

6&�LQVWDQFH 5HDG�RQO\ 7KH�LQGH[�YDOXH�WKDW�XQLTXHO\�LGHQWLILHV�WKH�LQWHUIDFH�
WR�ZKLFK�WKLV�HQWU\�LV�DSSOLFDEOH��6&�LQVWDQFH�GHILQHV�
WKH�VORW��OLQH��GURS��DQG�LQWHUIDFH��ZKLFK�LV�LQ�WKLV�
FDVH��FDQ�EH�DQ�(��RU�ORRS�LQWHUIDFH�

+'6/�7RWDO�
(6V

*DXJH 5HDG�RQO\ 7KH�QXPEHU�RI�HUURUHG�VHFRQGV�HQFRXQWHUHG�E\�DQ�(��
RU�ORRS�LQWHUIDFH�LQ�WKH�SUHYLRXV����KRXU�LQWHUYDO�

+'6/�7RWDO�
6(6V

*DXJH 5HDG�RQO\ 7KH�QXPEHU�RI�VHYHUHO\�HUURUHG�VHFRQGV�HQFRXQWHUHG�
E\�D�ORRS�RU�(��LQWHUIDFH�LQ�WKH�SUHYLRXV����KRXU�LQ�
WHUYDO�

+'6/�7RWDO�
8$6V

*DXJH 5HDG�RQO\ 7KH�QXPEHU�RI�XQDYDLODEOH�VHFRQGV�HQFRXQWHUHG�E\�D�
ORRS�RU�(��LQWHUIDFH�LQ�WKH�SUHYLRXV����KRXU�LQWHUYDO�

+'6/�7RWDO�
'0V

*DXJH 5HDG�RQO\ 7KH�QXPEHU�RI�GHJUDGHG�PLQXWHV�HQFRXQWHUHG�E\�D��
(��LQWHUIDFH�LQ�WKH�SUHYLRXV����KRXU�LQWHUYDO�

+'6/�7RWDO�
)(%(V

*DXJH 5HDG�RQO\ 7KH�QXPEHU�RI�)DU�(QG�%ORFN�(UURUV�HQFRXQWHUHG�E\�
D�ORRS�LQWHUIDFH�LQ�WKH�SUHYLRXV����KRXU�LQWHUYDO�

0,%�2EMHFW 6\QWD[ $FFHVV (QXPHUDWLRQ 'HVFULSWLRQ

+'6/�,QWHUYDO�
0DLQWHQDQFH�,QGH[

6&�LQVWDQFH 5HDG�RQO\ 7KH�LQGH[�YDOXH�WKDW�XQLTXHO\�LGHQWLILHV�WKH�LQWHU�
IDFH�WR�ZKLFK�WKLV�HQWU\�LV�DSSOLFDEOH��6&�LQVWDQFH�
GHILQHV�WKH�VORW��OLQH��GURS��DQG�LQWHUIDFH��ZKLFK�LQ�
WKLV�FDVH��FDQ�EH�DQ�(��RU�ORRS�LQWHUIDFH�

+'6/�5HVHW�,QWHU�
YDOV

,QWHJHU 5HDG�ZULWH 1RUPDO����

5HVHW����

7KLV�YDULDEOH�LV�XVHG�WR�UHVHW�ORRS�(��SHUIRU�
PDQFH�LQWHUYDOV��:KHQ�LW�LV�VHW�WR�UHVHW��WKH�ORRS�
(��SHUIRUPDQFH�WDEOHV�DUH�VHW�WR�]HUR�

+'6/�1XPEHU�RI�
9DOLG�,QWHUYDOV

,QWHJHU 5HDG�RQO\ ������� 7KLV�YDULDEOH�LV�XVHG�WR�UHDG�WKH�QXPEHU�RI�LQWHU�
YDOV�FROOHFWHG��(DFK�LQWHUYDO�LV�DQ�LQFUHPHQW�RI����
PLQXWHV�

0,%�2EMHFW 6\QWD[ $FFHVV (QXPHUDWLRQ 'HVFULSWLRQ

+'6/�/RRS�6WDWXV�
/LQH�,QGH[

6&�LQVWDQFH 5HDG�RQO\ 7KLV�REMHFW�LGHQWLILHV�VWDWXV�SDUDPHWHUV�DVVRFL�
DWHG�ZLWK�WKH�PDQDJHG�REMHFW�

+'6/�/RRS�6WDUWXS ,QWHJHU 5HDG�ZULWH 1RUPDO����

6WDUW����

&DQFHO����

6XSSRUWV�WKH�DFWLRQ�RI�LQLWLDOL]LQJ�+'6/�ORRS�
VWDUWXS�VHTXHQFH��:KHQ�VHW�WR�VWDUW��+'6/�XQLW�
UHLQLWLDOL]HV�WKH�VWDUWXS�VHTXHQFH��6HW�WR�FDQFHO��
WKH�XQLW�DERUWV�WKH�VWDUWXS�VHTXHQFH��1RUPDO��
WKH�XQLW�RSHUDWHV�QRUPDOO\�

+'6/�/RRS�7LS�
DQG�5LQJ�5HYHUVDO�
0RGH

,QWHJHU 5HDG�RQO\ 1RUPDO����

5HYHUVHG����

6LJQDOV�WKH�ORRS�7LS�DQG�5LQJ�VWDWXV��:KHQ�QRU�
PDO��WKH�ORRS�RSHUDWHV�QRUPDOO\��:KHQ�UH�
YHUVHG��ORRS�7LS�DQG�5LQJ�KDYH�EHHQ�UHYHUVHG�

+'6/�/RRS�6LJQDO�
WR�1RLVH�0DUJLQ

,QWHJHU 5HDG�RQO\ �������� 5HSUHVHQWV�WKH�ORRS�VLJQDO�WR�QRLVH�PDUJLQ�LQ�
G%�XQLWV�
*'&����5�������



�����������������������������������������������������������������������������������������������������������������������������������������������2SHUDWLRQ
7DEOH����� +'6/�6WDWXV��&RQW��

7DEOH����� '7(�6WDWXV��'7(�,QWHUIDFH�2QO\�

0,%�2EMHFW 6\QWD[ $FFHVV (QXPHUDWLRQ 'HVFULSWLRQ

+'6/�/RRS�61�
)UDF

,QWHJHU 5HDG�RQO\ ������ 8VHG�ZLWK�WKH�+'6/�ORRSV�VLJQDO�WR�QRLVH�PDU�
JLQ�YDULDEOH�LQ�WKH�IROORZLQJ�PDQQHU�

���2QO\�WKH�YDOXHV���DQG���DUH�DOORZHG�

���7KH�YDOXH�RI�]HUR�PHDQV�+'6/�ORRSV�VLJQDO�
WR�QRLVH�PDUJLQ�LV�D�ZKROH�QXPEHU�

���7KH�YDOXH�RI�ILYH�PHDQV�+'6/�ORRS�VLJQDO�WR�
QRLVH�PDUJLQ�LV�D�UHDO�QXPEHU�DQG�WKDW�����PXVW�
EH�DGGHG�WR�LW�

+'6/�/RRS�61�
$WWHQ�6HQVH

,QWHJHU 5HDG�RQO\ 3RVLWLYH����

1HJDWLYH����

,GHQWLILHV�WKH�VHQVH�RI�WKH�+'6/�ORRS�VLJQDO�WR�
QRLVH�PDUJLQ�YDULDEOH�

+'6/�/RRS�
3XOVH

$WWHQ

,QWHJHU 5HDG�RQO\ �������� 5HSUHVHQWV�WZLFH�WKH�+'6/�ORRS�SXOVH�DWWHQXD�
WLRQ�OHYHO�LQ�G%�XQLWV�

+'6/�/RRS�
3XOVH�$WWHQ�)UDF

,QWHJHU 5HDG�RQO\ ������ 7KLV�YDULDEOH�LV�XVHG�ZLWK�WKH�+'6/�ORRS�SXOVH�
DWWHQXDWLRQ�YDULDEOH�XQGHU�WKH�IROORZLQJ�FRQGL�
WLRQV�

���2QO\�WKH�YDOXHV���DQG���DUH�DOORZHG�

���7KH�YDOXH�RI�]HUR�PHDQV�+'6/�/RRS�3XOVH�
$WWHQ�LV�D�ZKROH�QXPEHU�

���7KH�YDOXH�RI�ILYH�PHDQV�+'6/�/RRS�3XOVH�
$WWHQ�LV�D�UHDO�QXPEHU�DQG�WKDW�����PXVW�EH�DGG�
HG�WR�LW�

+'6/�/RRS�
*DLQ

,QWHJHU 5HDG�RQO\ /RZ����

+LJK����

2.����

5HSUHVHQWV�WKH�+'6/�ORRS�JDLQ�VHWWLQJ�

+'6/�/RRS�([�
FKDQJH

,QWHJHU 5HDG�RQO\ 1RUPDO����

([FKDQJH����

7KLV�YDULDEOH�LV�XVHG�WR�UHSUHVHQW�WKH�+'6/�
ORRS�VWDWXV���:KHQ�VHW�WR�QRUPDO��+'6/�ORRSV�
DUH�FRUUHFWO\�FRQQHFWHG��6HW�WR�H[FKDQJH��WKH�
+'6/�ORRS�KDV�EHHQ�LQWHUFKDQJHG�

0,%�2EMHFW 6\QWD[ $FFHVV (QXPHUDWLRQ 'HVFULSWLRQ

'7(�6WDWXV�,Q�
GH[

6&�LQVWDQFH 5HDG�RQO\ 7KH�LQGH[�YDOXH�WKDW�XQLTXHO\�LGHQWLILHV�
WKH�LQWHUIDFH�WR�ZKLFK�WKLV�HQWU\�LV�DSSOLFD�
EOH��6&�LQVWDQFH�GHILQHV�WKH�VORW��OLQH��
GURS�

'7(�'75�6WD�
WXV

,QWHJHU 5HDG�RQO\ 2II����

2Q����

'75�(,$�VWDWXV�LQGLFDWRU�

'7(�'&'�
6WDWXV

,QWHJHU 5HDG�RQO\ 2II����

2Q����

'&'�(,$�VWDWXV�LQGLFDWRU�

'7(�576�6WD�
WXV

,QWHJHU 5HDG�RQO\ 2II����

2Q����

576�(,$�LQGLFDWRU�
*'&����5�������



2SHUDWLRQ��������������������������������������������������������������������������������������������������������������������������������������������� ����
7DEOH����� +'6/�$ODUP�2EMHFW�,GHQWLILHU�'HILQLWLRQV

6XPPDU\

,Q�WKLV�FKDSWHU�ZH�FRYHUHG�WKH�RSHUDWLRQ�RI�WKH�����'���:H�FRYHUHG�WKH�����'��IURQW�SDQHO�DQG�
H[SODLQHG�WKH�IXQFWLRQ�RI�HDFK�FRQWURO�DQG�LQGLFDWRU��:H�H[SODLQHG�VRIW�RSWLRQ�VHOHFWLRQ��VFUHHQ�
RUJDQL]DWLRQ��RSHUDWLQJ�SURFHGXUHV��QHWZRUN�PDQDJHPHQW��DQG�WKH�YDULRXV�PHQXV���

:KDW©V�1H[W"

&KDSWHU���FRYHUV�ORRSEDFN�WHVWLQJ��WURXEOHVKRRWLQJ�SURFHGXUHV��DQG�WKH�0DLQWHQDQFH�0HQX�
VFUHHQV�DQG�GHVFULSWLRQV�

$ODUP�1DPH 0DVNDEOH�" $SSOLHV�7R

+'6/�1R�5HVSRQVH�$ODUP 1R 8QLW

+'6/�'LDJQRVWLF�5[�(UURU�$ODUP 1R 8QLW

+'6/�3RZHU�8S�$ODUP 1R 8QLW

+'6/�8QLW�)DLOXUH 1R 8QLW

+'6/�&KHFN�6XP�&RUUXSW 1R 8QLW

+'6/�/RVV�RI�6LJQDO� <HV /���/�

+'6/�8QDYDLODEOH�6HFRQG <HV /���/�

+'6/�(UURUHG�6HFRQG <HV /���/�

+'6/�/RVV�RI�6\QF�:RUG <HV /���/�

+'6/�0DMRU�$ODUP <HV /���/�

+'6/�0LQRU�$ODUP <HV /��/�
*'&����5�������





4   Tests
2YHUYLHZ

7KLV�FKDSWHU�GHVFULEHV�WURXEOHVKRRWLQJ�SURFHGXUHV��ORRSEDFN�WHVWLQJ��DQG�WKH�0DLQWHQDQFH�0HQX�
VFUHHQV�DQG�GHVFULSWLRQV��

7KH�����GLVSOD\V�WKH�VWDWXV�RI�WKHVH�WHVWV�WKURXJK�WKH�LQGLFDWRUV�RQ�WKH�IURQW�SDQHO��<RX�PD\�DOVR�
XVH�WKH�RSWLRQDO�WHUPLQDO�FRQQHFWHG�WR�WKH�FRQWURO�SRUW��&75/��RQ�WKH�IURQW�SDQHO�ZKLFK�SURYLGHV�
D�FRPSUHKHQVLYH�VHW�RI�IHDWXUHV�IRU�WHVWLQJ�RSHUDWLRQ�DQG�LGHQWLI\LQJ�WURXEOH�DUHDV��7KLV�FKDSWHU�
SURYLGHV�LQVWUXFWLRQV�IRU�PDQDJLQJ�WKH�����V\VWHP�ZLWK�WKLV�WHUPLQDO�DQG�WHOOV�\RX�KRZ�WR�HQDEOH�
DQG�GLVDEOH�YDULRXV�ORRSEDFNV�

,I�\RX�FDQQRW�UHVROYH�SUREOHPV�ZLWK�WKH�����'��XVLQJ�WKH�IROORZLQJ�SURFHGXUHV��SOHDVH�FRQWDFW�
*HQHUDO�'DWD&RPP�6HUYLFH�

7URXEOHVKRRWLQJ
� /('V�DUH�2))�

,I�WKH�WHUPLQDO�LV�ZRUNLQJ��FKHFN�WKH�VWDWXV�RI�YROWDJH���DQG�YROWDJH���RQ�WKH�WHUPLQDO�9LHZ��
+�6�&RQILJ�VFUHHQ��

� 6WDUW�8S�&RQWLQXRXVO\�)DLOV�

�� ,I�DQ�+'6/�UHG�(6�/('�LV�FRQWLQXRXVO\�RQ�GXULQJ�VWDUW�XS��WKH�FDUG�LV�QRW�UHFHLYLQJ�
D�VLJQDO�IURP�WKH�IDU�HQG�RI�LWV�FKDQQHO��&KHFN�WKH�ORRS�FRQQHFWLRQV�EHWZHHQ�WKH�WZR�
FDUGV��/78�DQG�178��

�� 9HULI\�WKDW�RQH�FDUG�LV�FRQILJXUHG�DV�/78�DQG�WKH�RWKHU�DV�178��

�� &KHFN�WKH�VWDWXV�RI�WKH�FDUG�LQ�WKH�9LHZ�+�6�&RQILJ�VFUHHQ�

0DLQWHQDQFH�0HQX

7KH�0DLQWHQDQFH�PHQX�LV�XVHG�WR�SHUIRUP�PDLQWHQDQFH�DQG�WURXEOHVKRRWLQJ�DFWLYLWLHV��7R�RSHQ�
WKH�0DLQWHQDQFH�PHQX��VHOHFW�,WHP���RQ�WKH�0DLQ�0HQX���)LJXUH�����LOOXVWUDWHV�WKH�
0DLQWHQDQFH�PHQX�

7KH�DFWLYDWLRQ�RI�DQ\�ORRSEDFN�GLVUXSWV�WKH�IORZ�RI�XVHU�WUDIILF�

!

*'&����5�������



�����������������������������������������������������������������������������������������������������������������������������������������������7HVWV
)LJXUH���� 0DLQWHQDQFH�0HQX

7KH�IXQFWLRQV�DYDLODEOH�IURP�WKH�0DLQWHQDQFH�PHQX�DUH�DV�IROORZV�

� /RRSEDFNV

� %(5�7HVW

� 6HW�57&

� 5HVHW�6WDWLVWLFV

� +'6/�6WDUWXS

� %RDUG�5HVHW
*'&����5�������



7HVWV������������������������������������������������������������������������������������������������������������������������������������������������
/RRSEDFN�7HVWLQJ

7KLV�IXQFWLRQ�LV�XVHG�WR�HQDEOH�GLVDEOH�ORRSEDFNV�RQ�WKH�XVHU�HTXLSPHQW�LQWHUIDFH�DQG�RQ�WKH�
+'6/�ORRSV�IRU�PDLQWHQDQFH�SXUSRVHV��7KH�+'6/�V\VWHPV�RIIHUHG�E\�*'&�SURYLGH�IRXU�W\SHV�
RI�WHVW�ORRSEDFNV��)LJXUH�����VKRZV�WKH�VLPSOLILHG�VLJQDO�SDWKV�ZKHQ�WKH�ORRSEDFNV�DUH�
FRQQHFWHG��

)LJXUH���� /RRSEDFN�6LJQDO�3DWKV

7KH�DFWLYDWLRQ�RI�DQ\�ORRSEDFN�GLVUXSWV�WKH�IORZ�RI�XVHU�WUDIILF�

/RFDO�OLQH�/RRSEDFN >���@

/RFDO�+'6/�/RRSEDFN >���@

5HPRWH�+'6/�/RFDO�/RRSEDFN >���@
QRW�DYDLODEOH

5HPRWH�'LJLWDO�/RRSEDFN >���@

9����5HPRWH�'LJLWDO�/RRSEDFN >���@

!

+'6/�/RRS��
,QWHUIDFH

+'6/�/RRS��
,QWHUIDFH

+'6/�/RRS��
,QWHUIDFH

8VHU
,QWHUIDFH

> @�
3URFHVVLQJ

+'6/
/RRS��

+'6/
/RRS��

3URFHVVLQJ

8VHU
,QWHUIDFH

> @�

+'6/�/RRS��
,QWHUIDFH

> @� > @�

> @�

[ ��� ]
*'&����5�������



�����������������������������������������������������������������������������������������������������������������������������������������������7HVWV
)LJXUH�����VKRZV�D�W\SLFDO�ORRSEDFN�VHWWLQJ�VFUHHQ�IRU�DQ�+'6/�V\VWHP�XVLQJ�D�'7(�LQWHUIDFH�

)LJXUH���� /RRSEDFN�6FUHHQ

2SHUDWLRQ

7R�DFFHVV�WKH�/RRSEDFN�IXQFWLRQ��VHOHFW�LWHP���RQ�WKH�0DLQWHQDQFH�PHQX�

7R�FKDQJH�WKH�VWDWH�RI�D�ORRSEDFN��XVH�WKH�IROORZLQJ�SURFHGXUH�

�� 7\SH�WKH�QXPEHU�RI�WKH�OLQH�RI�WKH�GHVLUHG�ORRSEDFN��7KLV�WRJJOHV�WKH�VHOHFWHG�ORRSEDFN�21�
DQG�2))��

�� 7R�H[LW�DQG�UHWXUQ�WR�WKH�0DLQWHQDQFH�PHQX��SUHVV�WKH�(VF�NH\�

/LQH�/RRSEDFN

7KH�ORFDO�OLQH�ORRSEDFN�LV�JHQHUDOO\�XVHG�WR�WHVW�WKH�FRQQHFWLRQV�EHWZHHQ�WKH�ORFDO�HTXLSPHQW�DQG�
WKH�+'6/�V\VWHP�PRGXOH�

:KHQ�WKH�ORFDO�OLQH�ORRSEDFN�LV�FRQQHFWHG��21���ORRSEDFN�>�@���WKH�GDWD�VLJQDO�UHFHLYHG�IURP�
WKH�ORFDO�XVHU�YLD�WKH�WUDQVPLW�OLQH�RI�WKH�XVHU�HTXLSPHQW�LQWHUIDFH�LV�UHWXUQHG�E\�WKH�+'6/�V\VWHP�
PRGXOH�RQ�WKH�UHFHLYH�OLQH�RI�WKDW�LQWHUIDFH��7KHUHIRUH��GXULQJ�QRUPDO�RSHUDWLRQ�WKH�ORFDO�XVHU�
HTXLSPHQW�VKRXOG�UHFHLYH�LWV�RZQ�VLJQDO�ZLWKRXW�HUURUV�

7KH�ORFDO�XVHU�WUDQVPLW�VLJQDO�LV�WUDQVSDUHQW�DQG�WKHUHIRUH�LV�VHQW�WR�WKH�UHPRWH�+'6/�V\VWHP��
KRZHYHU��WKH�VLJQDO�UHFHLYHG�IURP�WKH�UHPRWH�+'6/�V\VWHP�LV�ORVW�

)RU�WKLV�ORRSEDFN�WR�EH�IXQFWLRQDO��WKH�XQLW�PXVW�EH�FRQILJXUHG�IRU�H[WHUQDO�WLPLQJ�

+'6/�/RFDO�/RRSEDFN

7KH�ORFDO�+'6/�ORRSEDFN�LV�JHQHUDOO\�XVHG�WR�WHVW�WKH�SURSHU�RSHUDWLRQ�RI�WKH�ORFDO�+'6/�V\VWHP��
DQG�WKHUHIRUH�VKRXOG�EH�XVHG�DIWHU��QRUPDO�RSHUDWLRQ��LV�REWDLQHG��L�H���WKH�+'6/�ORRSV�PXVW�EH�
WUDLQHG�DQG�FDSDEOH�RI�WUDQVSDUHQWO\�SDVVLQJ�XVHU�GDWD��
*'&����5�������



7HVWV������������������������������������������������������������������������������������������������������������������������������������������������
:KHQ�WKH�ORFDO�+'6/�ORRSEDFN�LV�FRQQHFWHG��21���ORRSEDFN�>�@���WKH�WUDQVPLW�VLJQDO�RI�HDFK�
+'6/�ORRS�LV�UHWXUQHG�E\�WKH�+'6/�ORRS�LQWHUIDFH��V��RI�WKLV�+'6/�V\VWHP�PRGXOH�RQ�WKH�
UHFHLYH�SDWK�RI�WKH�VDPH�ORRS��7KHUHIRUH�GXULQJ�QRUPDO�RSHUDWLRQ�WKH�ORFDO�XVHU�HTXLSPHQW�VKRXOG�
UHFHLYH�LWV�RZQ�VLJQDO�ZLWKRXW�HUURUV���%RWK�ORRSV�PXVW�EH�LQ�QRUPDO�RSHUDWLRQ�IRU�WKLV�ORRSEDFN�
WR�IXQFWLRQ�SURSHUO\�

7KH�ORFDO�XVHU�WUDQVPLW�VLJQDO�LV�WUDQVSDUHQW�DQG�WKHUHIRUH�VHQW�WR�WKH�UHPRWH�+'6/�V\VWHP��
KRZHYHU�WKH�VLJQDO�UHFHLYHG�IURP�WKH�UHPRWH�+'6/�V\VWHP�LV�ORVW�

5HPRWH�+'6/�/RFDO�/RRSEDFN�� Not Currently Available.

5HPRWH�'LJLWDO�/RRSEDFN�

7KH�UHPRWH�GLJLWDO��ORRSEDFN�LV�JHQHUDOO\�XVHG�WR�WHVW�HQG�WR�HQG�WKH�SURSHU�RSHUDWLRQ�RI�WKH�
+'6/�OLQN��DQG�WKHUHIRUH�VKRXOG�EH�LQLWLDWHG�E\�WKH�/78�RQO\�DQG�XVHG�DIWHU�QRUPDO�RSHUDWLRQ�LV�
REWDLQHG�

:KHQ�WKH�UHPRWH�GLJLWDO�ORRSEDFN�LV�FRQQHFWHG��21���/RRSEDFN�>���@���WKH�GDWD�UHFHLYHG�E\�WKH�
UHPRWH�PRGXOH�IURP�WKH�ORFDO�XVHU�LV�UHWXUQHG�E\�WKH�+'6/�V\VWHP�PRGXOH�RQ�WKH�WUDQVPLW�SDWK��
EDFN�WR�WKH�ORFDO�XQLW��7KHUHIRUH��GXULQJ�QRUPDO�RSHUDWLRQ�WKH�ORFDO�XVHU�HTXLSPHQW�VKRXOG�UHFHLYH�
LWV�RZQ�VLJQDO�ZLWKRXW�HUURUV�

7KH�ORFDO�XVHU�WUDQVPLW�VLJQDO�LV�DOVR�SDVVHG�WR�WKH�UHPRWH�XVHU�HTXLSPHQW�FRQQHFWHG�WR�WKH�+'6/�
V\VWHP��KRZHYHU�WKH�VLJQDO�WUDQVPLWWHG�E\�WKH�UHPRWH�XVHU�LV�ORVW�

9����5HPRWH�/RRSEDFN

7KH�9����UHPRWH�ORRSEDFN�LV�JHQHUDOO\�XVHG�WR�WHVW�WKH�SURSHU�RSHUDWLRQ�RI�RQH�UHPRWH�WR�DQRWKHU��
<RX�VKRXOG�XVH�LW�DIWHU�QRUPDO�RSHUDWLRQ�LV�REWDLQHG��:KHQ�WKH�9����ORRSEDFN�LV�VHOHFWHG�
�ORRSEDFN�����WKH�LQLWLDWLQJ�XQLW�VHQGV�WKH�9����LQEDQG�FRGH�WR�WKH�RWKHU�UHPRWH�XQLW��8SRQ�
UHFHLYLQJ�DQ�DFNQRZOHGJPHQW�WKH�LQLWLDWLQJ�XQLW�WXUQV�LWV�70�/('�21�LQGLFDWLQJ�WKH�IDU�HQG�XQLW�
LV�LQ�WKH�ORRSEDFN�PRGH�

:KHQ�WKH�ORRSEDFN�LV�HQJDJHG��\RX�VHH�HUURU��IUHH�GDWD�UHWXUQLQJ��7KH�RWKHU�UHPRWH�XQLW�GDWD�DUH�
EORFNHG�

,Q�WKH�FDVH�ZKHQ�WKH�RWKHU�XQLW�GRHVQ
W�DFNQRZOHGJH�WKH�9����LQEDQG�ORRSEDFN�FRGH��RU�IDLOV�WR�
WUDQVPLW�WKH�DFNQRZOHGJPHQW��WKH�LQLWLDWLQJ�XQLW�FRQWLQXHV�VHQGLQJ�9����LQEDQG�FRGH�DQG�EORFNV�
GDWD�XQWLO�WKHUH�LV�D�FRUUHFW�DFNQRZOHGJPHQW��RU�WKH�ORRSEDFN�FRPPDQG�LV�WHUPLQDWHG�

7HVW�/RRSEDFNV���&RQVLGHUDWLRQV

7HVW�ORRSEDFNV�DUH�GHVLJQHG�WR�DOORZ�V\VWHPDWLF�WHVWLQJ�RI�WKH�VLJQDO�SDWKV�DORQJ�WKH�OLQN��VWDUWLQJ�
IURP�RQH�HQG�RI�WKH�OLQN��WKH��ORFDO��+'6/�PRGXOH���,Q�PRVW�VLWXDWLRQV��LQLWLDWH�WKH�ORRSEDFNV�
IURP�WKH�VLGH�VHUYLQJ�DV�WKH�/78��EHFDXVH�WKLV�DOORZV�\RX�WR�IROORZ�WKH�VLJQDO�SDWK�VWDUWLQJ�IURP�
WKH�FHQWUDO�RIILFH�DQG�FRQWLQXH�WRZDUG�WKH�HQG�XVHU�LQ�DGGLWLRQ�WR�PDLQWDLQLQJ�V\VWHP�WLPLQJ��$OO�
RI�WKH�WHVW�ORRSEDFNV�DUH�WUDQVSDUHQW�

5HFRPPHQGHG�RUGHU�RI�WHVW�DFWLYDWLRQ�LV�DV�IROORZV�

�� /LQH�ORRSEDFN�

�� +'6/�ORFDO�ORRSEDFN�

�� 5HPRWH�GLJLWDO�ORRSEDFN

�� 9����UHPRWH�GLJLWDO�ORRSEDFN�

7KLV�LV�DOVR�WKH�RUGHU�LQ�ZKLFK�WKH�ORRSEDFNV�DUH�OLVWHG�RQ�WKH�/223%$&.6�VFUHHQ�
*'&����5�������
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%(5�7HVW

7KLV�VFUHHQ�LV�XVHG�WR�SHUIRUP�ELW�HUURU�PHDVXUHPHQWV�RQ�DQ�+'6/�V\VWHP�PRGXOH�

7HVWLQJ�0HWKRG

%(5�WHVWLQJ�LV�SHUIRUPHG�E\�UHSHDWHGO\�WUDQVPLWWLQJ�D�SVHXGR�WHVW�VHTXHQFH�KDYLQJ�D�OHQJWK�RI��

���������ELWV��DQG�FRPSDULQJ�E\�PHDQV�RI�DQ�HUURU�GHWHFWRU�WKH�UHFHLYHG�VHTXHQFH��$Q\�GLIIHUHQFH�
LV�DVVXPHG�WR�EH�DQ�HUURU�DQG�LV�FRXQWHG��7R�SHUIRUP�D�PHDQLQJIXO�FRPSDULVRQ��WKH�HUURU�FRXQWLQJ�
LV�LQKLELWHG�XQWLO�WKH�HUURU�GHWHFWRU�EHFRPHV�V\QFKURQL]HG�WR�WKH�LQFRPLQJ�VHTXHQFH��'XULQJ�WKLV�
V\QFKURQL]DWLRQ��LW�LV�SRVVLEOH�WR�VHH�D�EXUVW�RI�����HUURUV�

'XULQJ�WKLV�WHVWLQJ��\RXU�WUDIILF�LV�GLVFRQQHFWHG��%(5�WHVWV�PD\�EH�SHUIRUPHG�LQ�DQ�HQG�WR�HQG�
PRGH�WKDW�UHTXLUHV�ERWK�/78�DQG�178�%(5�WHVWHUV�WR�EH�RQ��,I�WHVWLQJ�LV�LQLWLDWHG�DW�RQH�HQG��D�
ORRSEDFN�DORQJ�WKH�VLJQDO�SDWK�QHHGV�WR�EH�FRQQHFWHG��7KH�ORRSEDFN�FDQ�EH�D�SK\VLFDO�FRQQHFWLRQ�
PDGH�VRPHZKHUH�DORQJ�WKH�VLJQDO�SDWK�RU�D�WHVW�ORRSEDFN�DFWLYDWHG�DW�WKH�GHVLUHG�ORFDWLRQ�DV�
GHVFULEHG�LQ�WKH�ORRSEDFN�GHVFULSWLRQV�LQ�WKLV�FKDSWHU��$OWHUQDWLYHO\��DQ�H[WHUQDO�%(57�PD\�EH�
FRQQHFWHG�WR�WKH�UHPRWH�XQLW�WR�IDFLOLWDWH�WHVWLQJ�

7KH�PHDVXUHPHQW�LV�FDUULHG�RXW�RYHU�GLVFUHWH�LQWHUYDOV��DQ�LQWHUYDO�FRUUHVSRQGV�WR�WKH�WLPH�

UHTXLUHG�IRU�D�WUDQVPLVVLRQ�EORFN�RI�����ELWV���7KH�QXPEHU�RI�HUURUV�WKDW�DUH�GLVSOD\HG�LQ�HDFK�
LQWHUYDO�FDQ�EH�XS�WR������,I�WKH�DFWXDO�QXPEHU�RI�HUURUV�LQ�D�JLYHQ�LQWHUYDO�LV�KLJKHU��WKLV�
PD[LPXP�FRXQW�LV�FRQVLGHUHG�LQ�WKH�FDOFXODWLRQ�RI�WKH�%(5��7KH�FDOFXODWHG�%(5�LV�XSGDWHG�DW�
WKH�HQG�RI�HDFK�LQWHUYDO�

7KH�ELW�HUURU�UDWH�WHVW�PXVW�EH�GRQH�RYHU�DOO�DFWLYH�LQGLYLGXDO�+'6/�ORRSV�VLPXOWDQHRXVO\�

%(5�WHVWLQJ�FDQ�EH�SHUIRUPHG�WKURXJK�WKH�*'&�8$6�&RQWUROOHU�RU�VXSHUYLVRU\�WHUPLQDO�SRUW��
7KH�IURQW�SDQHO�/('�70�LV�RQ�ZKHQ�WKH�%(5�WHVW�LV�LQLWLDWHG��:KHQ�WKH�HUURU�GHWHFWLRQ�LV�LQ�V\QF�
DQG�GHWHFWV�QR�HUURUV��WKH�70�/('�LV�RQ��%XW�ZKHQ�WKH�HUURU�GHWHFWRU�LV�QRW�LQ�V\QF�RU�GHWHFWV�
HUURUV��WKH�70�EOLQNV�
*'&����5�������



7HVWV������������������������������������������������������������������������������������������������������������������������������������������������
7HVW�&RQILJXUDWLRQ�1RWHV

%(5

7HVW

%(5

7HVW

5HPRWH�6HOI�7HVW�

(QDEOH�UHPRWH�%(5�WHVW���%H�VXUH�\RX�KDYH�DQ�H[WHUQDO�ORRSEDFN�RU�WHVW�HTXLSPHQW�DW�WKH�PDVWHU�XQLW

WR�IDFLOLWDWH�WKLV�WHVW�

0DVWHU 5HPRWH

0DVWHU�6HOI�7HVW�

(QDEOH�PDVWHU�%(5�WHVW���%H�VXUH�\RX�KDYH�DQ�H[WHUQDO�ORRSEDFN�RU�WHVW�HTXLSPHQW�DW�WKH�UHPRWH�XQLW

WR�IDFLOLWDWH�WKLV�WHVW�

0DVWHU 5HPRWH

%(5

7HVW

6HOI�7HVW�ZLWK�5HPRWH�/RRSEDFN�

)URP�PDVWHU�XQLW��DVVHUW�5HPRWH�/RRSEDFN��5/��DQG�HQDEOH�%(5�WHVW�

%(5

7HVW

%(5

7HVW

0DVWHU 5HPRWH

0DVWHU�WR�5HPRWH�6HOI�7HVW�

(QDEOH�%(5�WHVW�RQ�ERWK�PDVWHU�DQG�UHPRWH�XQLWV�

0DVWHU 5HPRWH

%(5

7HVW

5HPRWH�� 0DVWHU

5HPRWH�6HOI�7HVW�ZLWK�9����5'/�

3ODFH�IDU�HQG�UHPRWH���LQWR�5HPRWH�/RRSEDFN�E\�VHQGLQJ�9����FRGH�DQG�WXUQ�RQ�WKH�VHOI�WHVW�RQ�WKDW

UHPRWH�����7KLV�WHVW�FDQ�EH�LQLWLDWHG�RQO\�IURP�WKH�IURQW�SDQHO�RU�VXSHUYLVRU\�WHUPLQDO���%RWK�UHPRWH

XQLWV�PXVW�EH�����RU�����W\SH�XQLWV�

5HPRWH��0DVWHU
*'&����5�������
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%(5�6FUHHQ�'HVFULSWLRQ

$�W\SLFDO�VFUHHQ�IRU�%(5�WHVWLQJ�LV�VKRZQ�LQ�)LJXUH�����

)LJXUH���� %(5�7HVW�6FUHHQ

7KH�GLDORJ�ER[�XVHG�WR�FRQWURO�%(5�WHVWLQJ�KDV�WZR�DUHDV�

� 7KH�WRS�DUHD�GLVSOD\V�%(5�UHVXOWV�

� 7KH�ERWWRP�DUHD�LV�XVHG�WR�VHOHFW�WKH�GHVLUHG�+'6/�ORRS�\RX�ZDQW�WR�SHUIRUP�WKH�WHVW�RQ��
DQG�WR�VWDUW�DQG�VWRS�%(5�PHDVXUHPHQW�

7KH�ILHOGV�RI�WKH�%(5�7HVW�GLDORJ�ER[�DUH�GHVFULEHG�LQ�7DEOH�����

7DEOH���� %(5�7HVW�6FUHHQ�)LHOGV

6WDWXV� 'LVSOD\V�WKH�FXUUHQW�VWDWXV�RI�WKH�HUURU�GHWHFWRU��6\QF���7KH�HUURU�GHWHFWRU�LV�V\QFKURQL]HG��
DQG�WKH�%(5�PHDVXUHPHQW�LV�SRVVLEOH�

2XW�RI�6\QF���7KH�HUURU�GHWHFWRU�LV�QRW�V\QFKURQL]HG��DQG�%(5�PHDVXUHPHQW�LV�LQKLELWHG�

,QWHUYDOV 'LVSOD\V�WKH�QXPEHU�RI�PHDVXUHPHQW�LQWHUYDOV�XS�WR�WKLV�SRLQW�

%(5 'LVSOD\V�WKH�%(5�FDOFXODWHG�XS�WR�WKLV�SRLQW�

/RRSEDFN 'LVSOD\V�WKH�FXUUHQW�VWDWH�RI�WKH�ORRSEDFN�DFWLYDWHG�IRU�WKH�SXUSRVH�RI�WKH�%(5�WHVW���
1RQH��1R�ORRSEDFN�KDV�EHHQ�DFWLYDWHG��,Q�WKLV�FDVH��DQ�H[WHUQDO�ORRSEDFN��H�J���D�SK\VLFDO�
ORRSEDFN�FRQQHFWLRQ��PXVW�EH�FRQQHFWHG�EHIRUH�VWDUWLQJ�WKH�%(5�WHVW���5HPRWH�/RFDO���5H�
PRWH�'LJLWDO�/RRSEDFN�LV�DFWLYDWHG�IRU�WKH�%(5�WHVW��+'6/�OLQH�ORRSEDFN�FDQ�DOVR�EH�LQL�
WLDWHG�ZLWK�D�%(5�WHVW�

([HFXWLRQ� 'LVSOD\V�WKH�QH[W�VWDWH�RI�%(5�PHDVXUHPHQW���3UHVV�WKH�63$&(%$5��WR�VWDUW���%(5�PHD�
VXUHPHQW�GLVDEOHG��3UHVV�WKH�63$&(%$5�WR�VWRS���%(5�PHDVXUHPHQW�HQDEOHG�

5HVHW�%(5 3UHVV�WKH�VSDFHEDU�WR�UHVHW�WKH�%(5�FRXQWHU�
*'&����5�������
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2SHUDWLRQ

�� 7R�GLVSOD\�WKH�%(5�7(67�VFUHHQ��VHOHFW�LWHP���RQ�WKH�0DLQWHQDQFH�PHQX�

�� 0DNH�VXUH�D�ORRSEDFN�LV�DFWLYDWHG��,I�WKH�/RRSEDFN�ILHOG�GLVSOD\V�1RQH�DQG�QR�H[WHUQDO�
ORRSEDFN�LV�FXUUHQWO\�FRQQHFWHG��FKDQJH�WKH�VWDWH�RI�WKH�ORRSEDFN�XVHG�IRU�%(5�PHDVXUH�
PHQW��0RYH�WKH�VHOHFWLRQ�EORFN�WR�WKH�/RRSEDFN�OLQH�DQG�SUHVV�WKH�VSDFHEDU�

7R�HQDEOH�GLVDEOH�%(5�WHVWLQJ�

�� 7R�VWDUW�WKH�%(5�PHDVXUHPHQW��PRYH�WKH�VHOHFWLRQ�EORFN�WR�WKH�([HFXWLRQ�ILHOG�DQG�
SUHVV�WKH�VSDFH�EDU��7KH�([HFXWLRQ�ILHOG�QRZ�VKRZV�6WRS�

�� 7R�VWRS�WKH�%(5�PHDVXUHPHQW��PRYH�WKH�VHOHFWLRQ�EORFN�WR�WKH�([HFXWLRQ�OLQH�DQG�
SUHVV�WKH�VSDFHEDU��7KH�([HFXWLRQ�ILHOG�QRZ�VKRZV�SUHVV�63$&(%$5�WR�VWDUW�

7R�H[LW�DQG�UHWXUQ�WR�WKH�0DLQWHQDQFH�PHQX��PDNH�VXUH�WKDW�%(5�WHVWLQJ�KDV�EHHQ�GLVDEOHG��
DQG�SUHVV�(6&�

6HW�57&�

7KH�6HW�57&�RSWLRQ�HQDEOHV�\RX�WR�VHW�WKH�UHDO�WLPH�FORFN�RI�WKH������$�W\SLFDO�VFUHHQ�LV�VKRZQ�
LQ�)LJXUH�����

)LJXUH���� �6HW�57&�6FUHHQ

<RX�FDQQRW�H[LW�WKH�%(5�7(67�VFUHHQ�ZKLOH�D�%(5�WHVW�LV�UXQQLQJ�

:KHQ�\RX�VWDUW�RU�VWRS�WKH�%(5�WHVW�RQ�RQH�RI�WKH�+'6/�ORRSV��WKH�RWKHU�ORRS�V��
VHH�EXUVWHG�HUURUV�RQ�LWV�GDWD�

7KH�%(5�WHVW�GHWHFWRU�V\QFKURQL]HV�DQG�VKRZV�HUURU�IUHH�IRU�DOO��V�DQG�DOO��V�
SDWWHUQ�

NOTE
*'&����5�������
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7KH�VFUHHQ�LQFOXGHV�WZR�ILHOGV�GHVFULEHG�LQ�7DEOH�����

7DEOH���� 6HW�57&�6FUHHQ�)LHOGV

2SHUDWLRQ

7R�FKDQJH�WKH�FXUUHQW�WLPH�RU�GDWH��XVH�WKH�IROORZLQJ�SURFHGXUH�

�� 0RYH�WKH�VHOHFWLRQ�EORFN�WR�WKH�GHVLUHG�OLQH�DQG�SUHVV�(QWHU�

�� 7\SH�WKH�QHZ�WLPH�RU�GDWH�LQ�WKH�IRUPDW�VHHQ�RQ�WKH�VFUHHQ��WKHQ�SUHVV�(QWHU���7KH�RSWLRQ�
PHQX�FORVHV��DQG�WKH�QHZ�WLPH�DQG�RU�GDWH�DSSHDUV�LQ�WKH�FRUUHVSRQGLQJ�OLQH�

�� 7R�VDYH�FKDQJHV��SUHVV�&WUO�:�

�� 7R�TXLW�DQG�FDQFHO�WKH�FKDQJHV�PDGH�LQ�WKLV�VFUHHQ��SUHVV�(VF�ZLWKRXW�SUHVVLQJ�&WUO�:�

�� 7R�H[LW�DQG�UHWXUQ�WR�WKH�0DLQWHQDQFH�PHQX��SUHVV�(VF�

5HVHW�6WDWLVWLF

7KH�5HVHW�6WDWLVWLFV�RSWLRQ�UHVHWV�DOO�WKH�SHUIRUPDQFH�VWDWLVWLFV�HQWULHV�RI�WKH�����

2SHUDWLRQ�

7R�LQVWUXFW�WKH�����WR�UHVHW�DOO�WKH�SHUIRUPDQFH�VWDWLVWLFV�FRXQWHUV�

�� 6HOHFW�LWHP���RQ�WKH�0DLQWHQDQFH�PHQX��<RX�VHH�D�GLDORJ�ER[�ZLWK�WZR�RSWLRQV��
<HV�DQG�1R�

�� 7R�UHVHW�WKH�VWDWLVWLFV��PRYH�WKH�VHOHFWLRQ�EORFN�WR�<HV��DQG�SUHVV�(QWHU�

�� 7R�H[LW�ZLWKRXW�UHVHWWLQJ�SUHVV�(VF��RU�PRYH�WKH�VHOHFWLRQ�EORFN�WR�1R��DQG�SUHVV�(QWHU�

+'6/�6WDUW�8S�

7KLV�RSWLRQ�LV�XVHG�WR�PDQXDOO\�LQLWLDWH�WKH�����+'6/�ORRSV�VWDUW�XS�SURFHVV��1RUPDOO\�WKLV�
SURFHVV�LV�DXWRPDWLFDOO\�SHUIRUPHG�XSRQ�OLQN�LQLWLDOL]DWLRQ�DQG�ZKHQHYHU�WKH�V\QFKURQL]DWLRQ�
EHWZHHQ�WZR�OLQNHG�����XQLWV�LV�ORVW�

7R�LQVWUXFW�WKH�����WR�SHUIRUP�WKH�VWDUW�XS�SURFHVV��VHOHFW�LWHP���RQ�WKH�0DLQWHQDQFH�PHQX�

7LPH� 'LVSOD\V�WKH�WLPH�LQ����KU�PLOLWDU\�IRUPDW�VKRZLQJ�KRXUV�PLQXWHV�VHFRQGV�UHWULHYHG�IURP�
WKH�����DW�WKH�WLPH�WKH�VFUHHQ�LV�RSHQHG��

'DWH� 'LVSOD\V�WKH�GDWH��GD\�PRQWK�\HDU��UHWULHYHG�IURP�WKH�����DW�WKH�WLPH�WKH�VFUHHQ�LV�
RSHQHG�

7KH�����LQWHUQDO�WLPH�LV�XSGDWHG�DW�WKH�LQVWDQW�\RX�SUHVV�&75/�:�

$FWLYDWLRQ�RI�WKLV�IXQFWLRQ�GLVUXSWV�WKH�WUDQVIHU�RI�GDWD�WKURXJK�WKH�OLQN�
IRU�D�VKRUW�WLPH�

NOTE

!

*'&����5�������
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%RDUG�5HVHW�

7KLV�RSWLRQ�LV�XVHG�WR�UHVHW�WKH�����

7R�UHVHW�WKH������VHOHFW�LWHP���RQ�WKH�0DLQWHQDQFH�PHQX��$IWHU�D�IHZ�VHFRQGV��WKH�RSHQLQJ�
VFUHHQ��DSSHDUV��7KH�XQLW�SHUIRUPV�WKH�VWDUW�XS�SURFHVV��DQG�GLVSOD\V�WKH�0DLQ�0HQX�

6XPPDU\

,Q�WKLV�FKDSWHU�ZH�FRYHUHG�ORRSEDFN�WHVWLQJ��WURXEOHVKRRWLQJ�SURFHGXUHV��DQG�WKH�0DLQWHQDQFH�
0HQX�VFUHHQV�DQG�GHVFULSWLRQV�

:KDW©V�1H[W"

&KDSWHU���LQFOXGHV�WLPLQJ�QRWHV�DQG�W\SLFDO�DSSOLFDWLRQV�WR�DVVLVW�\RX�LQ�FRQILJXULQJ�\RXU�V\VWHP�

7KH�DFWLYDWLRQ�RI�WKLV�IXQFWLRQ�ZLOO�GLVUXSW�WKH�WUDQVIHU�RI�GDWD�WKURXJK�
WKH�OLQN�IRU�D�VKRUW�WLPH�

!

*'&����5�������





5  Application Guide
2YHUYLHZ

7KLV�FKDSWHU�LQFOXGHV�WLPLQJ�QRWHV�DQG�W\SLFDO�DSSOLFDWLRQV�WR�DVVLVW�\RX�LQ�FRQILJXULQJ�\RXU�
V\VWHP�

7LPLQJ�2SWLRQV

+LJK�&KDQQHO�'DWD�5DWH�$SSOLFDWLRQ

7KH�OHQJWK�RI�WKH�FDEOH�FRQQHFWLQJ�\RXU�HTXLSPHQW��WKH�'7(��WR�WKH�����LV�DQ�LPSRUWDQW�IDFWRU�
ZKHQ�XVLQJ�LQWHUQDO�RU�ORRSHG�WLPLQJ�LQ�D�KLJK�GDWD�UDWH�DSSOLFDWLRQ���:LWK�LQWHUQDO�RU�ORRSHG�
WLPLQJ��WKH�����SURYLGHV�WLPLQJ�WR�WKH�'7(���7KH�FDEOH�FUHDWHV�D�GHOD\�EHWZHHQ�WKH�����FORFN�
DQG�GDWD�DUULYLQJ�IURP�WKH�'7(��:KHQ�WKLV�GHOD\�LV�WRR�JUHDW��EHFDXVH�WKH�FDEOH�LV�WRR�ORQJ�RU�
WKH�UDWH�LV�WRR�KLJK���LW�FDQ�FDXVH�HUURUV�

,I�HUURUV�RFFXU�ZLWK�'&(�WLPLQJ��\RX�FDQ�XVH�H[WHUQDO�WLPLQJ�IRU�WKH�/78�����DQG�ORRS�WLPLQJ�
IRU�WKH�178������7KLV�SHUPLWV�RSHUDWLRQ�DW�DQ\�GDWD�UDWH��UHJDUGOHVV�RI�FDEOH�OHQJWK���1RWH�WKDW�
WKH�,78�7�9����UHFRPPHQGDWLRQ�OLPLWV�FDEOH�OHQJWK�WR�DERXW����P���5HIHU�WR�)LJXUH�����DQG�
&KDSWHU�����2SHUDWLRQ�IRU�FRQILJXULQJ�WLPLQJ�RSWLRQV�

)LJXUH���� +LJK�'DWD�5DWH�$SSOLFDWLRQ

:KHQ�H[WHUQDO�WLPLQJ�LV�VHOHFWHG�RQ�WKH�/78�������WKH�DSSURSULDWH�
WLPLQJ�RSWLRQ�QHHGV�WR�EH�VHW�IRU�WKH�'7(��7KH�'7(�PXVW�ORRS�WLPLQJ�
IURP�WKH�&KQO�5FY�&ON�OHDG�WR�WKH�&KQO�([W�&ON�OHDG�

NOTE

+'6/
'7(

5HFHLYHG
7LPLQJ

5HFRYHUHG
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C     Business Equipment (DTE)
Interface Signals
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