
3 & � & O L Q L F � ' L D J Q R V W L F � 6 R I W Z D U H

3 & � & O L Q L F � % X U Q � , Q 3 D J H �

3&�&/,1,&�%851�,1�)($785(6
x %DVLF�&RQILJXUDWLRQ�5HSRUWx 5XJJHG�6\VWHP�'LDJQRVWLF�7HVWVx ([DFWLQJ�6\VWHP�%HQFKPDUN�7HVWVx %DVLF�8WLOLWLHVx 5REXVW�&RQWH[W�6HQVLWLYH�+HOS�

x /LIHWLPH�)UHH�7HFKQLFDO�6XSSRUWx 3HUIRUPDQFH�*XDUDQWHHx (DV\�WR�8VH�0HQX�6\VWHPx 6HOI�%RRW�	�'26x 6DYHV�7LPH�	�0RQH\
7KH�,GHDO�)DFWRU\�3&�%XUQ�,Q�6WUHVV�7HVW�3URJUDP ² 3&�&OLQLF�%XUQ�,Q�LV�D�VXLWH�RI�3&�WHVW�DQG�UHSRUWLQJ�IXQFWLRQV�LQ�RQH�VHOI�ERRWLQJ�VRIWZDUH�SDFNDJH�LQWHQGHG�IRU�3&�EXLOGHUV�DQG�DVVHPEO\�WHFKQLFLDQV���%DVHG�RQ�D�VXLWH�RI�SURSULHWDU\��KLJK�OHYHO�WHVWV�DQG�XWLOLWLHV�GHYHORSHG�RULJLQDOO\�IRU�,QWHO��3&�&OLQLF�FRQWDLQV�WHFKQRORJ\�WKDW�KDV�ZLWKVWRRG�SLFN\�ILHOG�WHVWLQJ�VLQFH��������,W�KDV�EHHQ�PDVVLYHO\�HQKDQFHG�RYHU�WKH�\HDUV�WR�VWD\�DEUHDVW�RI�DGYDQFLQJ�WHFKQRORJ\���,W�FRQWDLQV�3&�0DJD]LQH�(GLWRU
V�&KRLFH�$ZDUG�:LQQLQJ�,QIR6SRWWHU�'LVFRYHU\�(QJLQH�WHFKQRORJ\���3&�&OLQLF�KDV�KHOSHG�WKRXVDQGV�XSRQ�WKRXVDQGV�RI�GLVFULPLQDWLQJ�3&�WHFKQLFLDQV�VDYH�WLPH�DQG�PRQH\�WURXEOHVKRRWLQJ�V\VWHP�SUREOHPV�DQG�VWUHVV�WHVWLQJ�V\VWHPV�EHIRUH�GHOLYHULQJ�WKHP�WR�FXVWRPHUV���&KHFN�RXW�WKHVH�SURIHVVLRQDO�IHDWXUHV�

x &RPSOHWH�&RPSXWHU�'LDJQRVWLFV��VLQJOH�WHVW�DQG�EDWFK�PRGH��IRU�3&�0DQXIDFWXUHUV�DQG�DVVHPEO\�WHFKQLFLDQV�² ([FHOOHQW�IRU�IDFWRU\�VWUHVV�WHVWLQJ�EHIRUH�VKLSSLQJ�FRPSXWHUV�WR�FXVWRPHU�x 3URYLGHV�%DVLF 6\VWHP�&RQILJXUDWLRQ�LQIRUPDWLRQ�LGHQWLILHV�LQVWDOOHG�KDUGZDUH���([FHOOHQW�IRU�5HSDLU�DQG�:DUUDQW\�5HFRUGV���)DEXORXV�IRU�SURYLQJ�ZKDW�LV�LQVLGH�WKH�V\VWHP�ZLWKRXW�KDYLQJ�WR�UHPRYH�WKH�FRYHUx 7HVW�DOO�PDMRU�VWDQGDUG�,%0�FRPSDWLEOH�3&�$7�FRPSRQHQWV���&38��LQFOXGLQJ�PXOWLSOH�&38V���0RWKHUERDUG��0HPRU\��'LVN�'ULYHV��&'�520�'ULYHV��6RXQG��9LGHR��6HULDO�3DUDOOHO�86%�3RUWV��.H\ERDUG��0RXVH��-R\VWLFN���7HVWV�DUH�JURXSHG�E\�GHYLFH���<RX�PD\�UXQ�WKHP�LQ�PXOWLSOH�SDVVHV�RU�IRU�VSHFLILF�WLPH�SHULRGV�DQG�ORJ�VXPPDU\�RU IXOO�UHVXOWV�WR�SULQWHU�RU�ILOH���([FHOOHQW�IRU�ILHOG�HQJLQHHUV��EHQFK�WHFKQLFLDQV��DQG�IDFWRU\�EXUQ�LQ�WHVWLQJ���3URYHQ�GLDJQRVWLFV�JLYH�\RX�FRQILGHQFH�\RXU�V\VWHP�LV�IXQFWLRQLQJ�SURSHUO\�x %DVLF�%HQFKPDUN�7HVWV�RI�&38��0DWK��9LGHR��+DUG�'ULYH��DQG�&'�520��UXQV�LQ�FRQWLQXRXV�ORRSV�WR�VKRZ�\RX�KRZ�WKH�V\VWHP�LV�SHUIRUPLQJ��DQG�DOORZ�\RX�WR�GHWHFW�SHUIRUPDQFH�ERWWOHQHFNV�LQ�WKH�V\VWHP�x 8WLOLWLHV�OHW�\RX�YHULI\�KDUG�GULYH�IRUPDWWLQJ�DQG�EDVLF�LQWHJULW\��DQG�H[HUFLVH�UHPRWH�RU�ORFDO�VHULDO�GHYLFHV��x &RPSUHKHQVLYH�&RQWH[W�6HQVLWLYH�+HOS��&RDFKHV��5HSDLU�7LSV��DQG�PDQXDO�EXLOW�LQ�WR�KHOS�\RX�ILQG�ZKDW�\RX�QHHG�WR�NQRZ�ZKHQ�\RX�QHHG�LW�E\�SUHVVLQJ�RQH�RU�WZR�NH\V���.HHSV�\RX�RULHQWHG��HIIHFWLYH�ZLWKRXW�VHDUFKLQJ�IRU�D�PDQXDO�
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x 3URYLGHV�VROLG�UHOLDELOLW\�WR�UHGXFH�ZDUUDQW\�FRVWV�E\�EXUQLQJ�LQ��VWUHVV�WHVWLQJ��V\VWHPV�VR�WKH\�IDLO�LQ�WKH�IDFWRU\��QRW�DW�WKH�FXVWRPHU�ORFDWLRQ�x )UHH�OLIHWLPH�VXSSRUW�LQFOXGHG�
5XQV�RQ�$OO�6WDQGDUG�3&�W\SH�6\VWHPV � 3&�&OLQLF�UXQV�LQ����.�RQ�,%0�VWDQGDUG�3&��;7��$7��36����(,6$��3&,��9/%������������3HQWLXP��3HQWLXP�3UR��3HQWLXP�,,��3HQWLXP�,,,��3HQWLXP�,9��$0'�.��.��.��$WKORQ��&\UL[��[����[���0HGLD*;��:LQ&KLS��DQG�FORQHV�XQGHU�'26�������LQFOXGLQJ�:LQGRZV��������������DQG�0(���6HOI�ERRWV�DQG�UXQV�RQ�V\VWHPV�WKDW�KDYH�81,;��/,18;��26����:LQGRZV�17������;3�ORDGHG��EXW�GRHV�QRW�UXQ�XQGHU�WKRVH�RSHUDWLQJ�V\VWHPV�
(DV\�7R�8VH�DQG�,QVWUXFWLRQDO � 3&�&OLQLF�RSHUDWHV�LQWXLWLYHO\�IURP�XVHU�IULHQGO\�PHQXV��FRQWH[W�VHQVLWLYH�KHOS��DQG�PRXVH�RU�NH\ERDUG�FRQWURO���3&�&OLQLF�%XUQ�,Q�SURYLGHV�WKH�IROORZLQJ�PDMRU�RSHUDWLRQV�

x 8VHU�,QWHUIDFHR 0HQX�GULYHQ�² KRW�NH\V��FXUVRU�NH\V��RU�PRXVH�FOLFNV�VHOHFW�LWHPV��(6&�NH\�JRHV�WR�SUHYLRXV�LWHPR 8VHU�FRQILJXUDEOH�VFUHHQ�FRORUVR &RQWH[W�VHQVLWLYH�KHOS�V\VWHP�R 6HWXS�SURJUDP�DOORZV�XVHU�WR�PDNH�EDFNXS�FRSLHVR 6FDQV�LWV RZQ�ILOHV�IRU�YLUXVHV�WR�JLYH�XVHU�SHDFH�RI�PLQGx &RQILJXUDWLRQR 6XSSRUWV�,6$��(,6$��0&$��3&0&,$��3&,��$*3�EXVHVR 6KRZV�EDVLF�KDUGZDUH�FRQILJXUDWLRQ�VFUHHQ�RI�LQVWDOOHG�GHYLFHVR 'LVSOD\V�SK\VLFDO�DQG�ORJLFDO�)$7�IRUPDWWHG�GULYH�LQIRUPDWLRQ�R 'LVSOD\V�KDUG�GULYH�PDQXIDFWXUHU��PRGHO��VHULDO��R 6DYHV�DQG�UHVWRUHV�HQWLUH�&026�5$0�FRQWHQWVR 6DYHV�DQG�UHVWRUHV�0DVWHU�%RRW�5HFRUG��0%5�R 6DYHV�DQG�UHVWRUHV�/RJLFDO�'ULYH�%RRW�5HFRUGV��/%5�R 'LVSOD\V�+DUG�'ULYH�FRQWHQWV�E\�+HDG��&\OLQGHU��6HFWRU��RU�/%$�6HFWRUR (GLWV�FRPPRQ�&026�5$0�DUHDR 'HWHFWV�3HQWLXP�)ORDWLQJ�'LYLGH�DQG�RWKHU�GHVLJQ�IODZVx 'LDJQRVWLFVR &RQWDLQV�GR]HQV�RI�PHQX�LWHPV�WKDW�UXQ�WKRXVDQGV�RI�WHVWVR 7HVWV�DOO�,%0�3&�$7�VWDQGDUG�FRPSRQHQWVR 7HVWV�DUH�RUJDQL]HG�LQ�JURXSV���� 6\VWHP��PRWKHUERDUG�DQG�VLQJOH�PXOWLSOH�&38V�� 0HPRU\��PDLQ��FDFKH��YLGHR�� 9LGHR��GLVSOD\�DGDSWHU�DQG�PRQLWRU�� )L[HG�'LVN��LQFOXGLQJ�QRQ�GHVWUXFWLYH�ZULWH�WHVWV�



3 & � & O L Q L F � ' L D J Q R V W L F � 6 R I W Z D U H

3 & � & O L Q L F � % X U Q � , Q 3 D J H �

� )ORSS\�'LVN� &RPSDFW�'LVN��&'�� 6HULDO�&RQWUROOHUV��LQFOXGLQJ�0RGHP�� 3DUDOOHO�&RQWUROOHUV��LQFOXGLQJ�3ULQWHUV�� .H\ERDUG� 0RXVH� -R\VWLFN� 6RXQG�&DUG�DQG�6SHDNHU��6RXQG�%ODVWHU�&RPSDWLEOH�� <HDU������DQG�5HDO�7LPH�&ORFN�6\QFKURQLFLW\� 86%��8QLYHUVDO�6HULDO�%XV��3RUW�&LUFXLWU\R $OORZV�XVHU�WR�VHOHFW�ZKLFK�WHVWV�WR�UXQ�ZLWKLQ�D�JURXSR 5XQV�VHOHFWHG�WHVWV�LQGLYLGXDOO\�ZLWKLQ�JURXS�RU�LQ�EXUQ�LQ�EDWFK�PRGHR 2QFH�VHW�XS�DQG�LQLWLDWHG��WHVWV�UXQ�XQDWWHQGHG��DQG�FDQ�HYHQ�UHWXUQ�WR�'26�ZKHQ�ILQLVKHG�R $OORZV�XVHU�WR�VDYH�EDWFK�WHVW�VHWWLQJV�LQ�ILOH�DQG�VSHFLI\�ZKLFK�EDWFK�ILOH�WR�XVH�IURP�FRPPDQG�OLQH�R $OO�WHVWV�UXQ�LQ�VHTXHQFH�IRU�QXPEHU�RI�SDVVHV��DPRXQW�RI�WLPH SHU�WHVW��RU�DPRXQW�RI�WLPH�IRU�HQWLUH�EDWFK�RU�JURXS�RI�WHVWV�R $OORZV�PDQ\�XVHU�FRQILJXUDEOH�7HVW�6HWWLQJV�LWHPV�VXFK�DV�� :KLFK�GHYLFHV�WR�WHVW� 5DQJH�RI�PHPRU\�WR�WHVW� 6HULDO�3RUW�%DXG�5DWHV�WR�XVH� :KHUH�WR�ORJ�UHVXOWV�DQG�ZKDW�WR�SXW�LQ�ORJ� :KHWKHU�WR�H[LW�IURP�WKH�SURJUDP�DIWHU�ILQLVKLQJ�WHVWV� $PRXQW�RI�WLPH��XS�WR����������KRXUV��RU�QXPEHU�RI�SDVVHV�WR�UXQ�WHVWV� 3OXV�PXFK�PRUH�R ,I�WHVWV�IDLO��IORSS\�GULYH�OLJKW�EOLQNV�UDSLGO\��DQG�ODUJH��UHG�)$,/�PHVVDJH�LV�GLVSOD\HG�RQ�PRQLWRU��DOORZLQJ�IDFWRU\�WHFKQLFLDQV�WR�EH�DOHUWHG�WR�IDLOXUHV�IURP�DFURVV�WKH�URRP�x %HQFKPDUNVR 6KRZV�SHUIRUPDQFH�RU�UDZ�VSHHG�R 7HVWV�&38��PDWK��YLGHR��KDUG�GULYH��&'�520�GULYHR 5XQV�WKURXJK�DOO�WHVWV�LQ�FRQWLQXRXV�SDVVHVx 5HVXOWV�/RJR /RJV�UHVXOWV�WR�GLVN�RU�SULQWHUR $OORZV�XVHU�WR�SULQW�RU�VDYH�WR�ILOH�WKH�FRQWHQWV�RI�DQ\�VFUHHQ�R /RJV�GHWDLOHG�WHVW�UHVXOWV�RU�MXVW�D�WHVW�VXPPDU\�WR�SULQWHU�RU�ILOHx 8WLOLWLHVR (GLWV�FRQILJXUDWLRQ�ILOHV��&21),*�6<6��$872(;(&�%$7��HWF��R 7HUPLQDO�WHVW�H[HUFLVHV�DWWDFKHG�PRGHPV�DQG�RWKHU�VHULDO�GHYLFHVR &KHFNV�ILOH�V\VWHP�LQWHJULW\��)$7�VWUXFWXUHV�RQO\�
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R 6FDQV�KDUG�GULYH�IRU�DOORFDWLRQ�HUURUVx &RQWH[W�VHQVLWLYH�+HOS�6\VWHPR 3UHVV�)��DW�DQ\�WLPH�WR�JHW�KHOS�WKDW�WHOOV�ZKDW�WKH�FXUUHQWO\�VHOHFWHG�LWHP�GRHVR $OW�)��DW�DQ\�WLPH�WR�JHW�D�FRDFK�WKDW�WHOOV�KRZ�WR�XVH�WKH�FXUUHQWO\�VHOHFWHG�LWHPR &WUO�)��RQ�DQ\�WHVW�LWHP�WR�GLVSOD\�D�WLS�WKDW�H[SODLQV�KRZ�WR�UHSDLU�DQ�DVVRFLDWHG�IDLOXUH�R )��ZKHQ�RQH�RI�WKH�DERYH�LV�GLVSOD\HG�FDXVHV�WKH�LQGH[�RU�KHOS��FRDFKHV��RU�WLSV�WR�EH�GLVSOD\HG�R 8VHU�PD\�VHDUFK�IRUZDUG�DQG�EDFNZDUG�IRU�DQ\�WH[W�LQ�WKH�KHOS�V\VWHP�R ,QFOXGHV�RYHU�����SULQWHG�SDJHV�RI�LQIRUPDWLRQ�R 8VHU�PD\�SULQW�GLVSOD\HG�KHOS�LQIRUPDWLRQ�R &RPSOHWH�PDQXDO�EXLOW�LQ�
%DWFK�0RGH�7HVWLQJ � 3&�&OLQLF�%XUQ�LQ�DOORZV�\RX�WR�WHVW�WKH�FRPSXWHU�E\�WHVW�JURXSV�7HVW�JURXSV�LQFOXGH�0RWKHUERDUG��0HPRU\��9LGHR��)L[HG�'LVN��&'��)ORSS\�'LVN��9LGHR��6HULDO��3DUDOOHO��86%��<HDU�������0RXVH��-R\VWLFN��DQG�.H\ERDUG�
<RX�PD\�UXQ�DQ\�JURXS�RU�LQGLYLGXDOO\�VHOHFWHG�WHVWV�LQ�D�JURXS�LQ�VLQJOH�RU�PXOWLSOH�SDVVHV�IRU�HLWKHU�DQ�DPRXQW�RI�WLPH�SHU�WHVW��DPRXQW�RI�WLPH�IRU�WKH�JURXS��RU�QXPEHU�RI�SDVVHV�IRU�HDFK�WHVW��7HVW�WLPH�FDQ�EH�XS�WR�����KRXUV��IRXU�GD\V�SOXV�IRXU�KRXUV��
<RX�PD\�DOVR�VHOHFW�%DWFK�0RGH�WHVWLQJ�DQG�VDYH�WKH�WHVW�SDUDPHWHUV�LQ�D�EDWFK�PRGH�ILOH�%DWFK�PRGH�WHVWLQJ�LV�DOVR�FDOOHG��EXUQ�LQ��WHVWLQJ�EHFDXVH�LW�UXQV�FRQWLQXRXVO\�IRU�D�ORQJ�WLPH�DQG�KHDWV�XS�WKH�FLUFXLWU\��%DWFK�PRGH�WHVWV�FDQ�VLPXODWH�D�PRQWK�RI�QRUPDO�RSHUDWLRQ�LQ�MXVW�D�IHZ�KRXUV�RI�LQWHQVLYH�H[HUFLVLQJ�
:KHQ�FUHDWLQJ�D�EDWFK�PRGH�ILOH��\RX�FDQ�VHOHFW�DQ\�WHVW�LQ�DQ\�JURXS��VHOHFW�ZKLFK�GHYLFHV�DUH�WHVWHG��H�J���ZKLFK�KDUG�GULYHV�LI�\RX�KDYH�PXOWLSOH�GULYHV���VHOHFW�WKH�DPRXQW�RI�WLPH�RU�SDVVHV�IRU�WKH�WHVWV��HOHFW�WR�H[LW�WKH�SURJUDP�DQG�UHWXUQ�WR�WKH�RSHUDWLQJ�V\VWHP�ZKHQ�WHVWLQJ�LV�GRQH��VR�DV�WR�UXQ�RWKHU�IXQFWLRQV�LQ�$872(;(&�%$7��IRU�H[DPSOH���DQG�HOHFW�WKH�GHVWLQDWLRQ�RI�WKH�WHVW�ORJ��IXOO�ORJ�RU�MXVW�VXPPDU\��WR�JR�WR�SULQWHU�RU�ILOH����
$Q�LPSRUWDQW�IHDWXUH�IRU�V\VWHPV�EXLOGHUV�ZKR�EXUQ�LQ�D�ORW�RI�V\VWHPV�DW�RQFH�LV�WKH�G\QDPLF�WHVW�UHVXOW�GLVSOD\���7KH�VRIWZDUH�FDQ�EH�VHW�WR�KDOW�RQ�D�IDLOXUH�RU�UXQ�FRQWLQXRXVO\���,I�D�IDLOXUH�GRHV�QRW�ORFN�XS�WKH�V\VWHP��WKHQ�WKH�PRQLWRU��LI�DWWDFKHG��ZLOO�GLVSOD\�D�ODUJH��UHG�)$,/�PHVVDJH��DQG�WKH�IORSS\�GULYH�/('�ZLOO�
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IODVK�UDSLGO\���7KLV�ZLOO�DOHUW�D�WHFKQLFLDQ�DFURVV�WKH�URRP�WKDW�D�IDLOXUH�KDV�RFFXUUHG�
%DWFK�0RGH�WHVWLQJ�LV�D�YHU\�SRZHUIXO�ZD\�WR�EXUQ�LQ�WHVW�D�V\VWHP�DIWHU�UHSDLU�RU�EHIRUH�VKLSSLQJ�D�QHZ�V\VWHP�WR�D�FXVWRPHU��IRU�LW�SURYRNHV�DQ\�LPPLQHQW��LQIDQW�PRUWDOLW\��IDLOXUHV�ZKLOH�LQ�WKH�VKRS��UDWKHU�WKDQ�LQ�WKH FXVWRPHU
V�KRPH�RU�RIILFH��DQG�LW�WKHUHE\�UHGXFHV�ZDUUDQW\�FRVWV�IRU�ERWK�WKH�FXVWRPHU�DQG�3&�WHFKQLFLDQ�RU�EXLOGHU�
)XOO�/RJJLQJ�RI�&RQILJXUDWLRQ�DQG�7HVW�5HVXOWV � 3&�&OLQLF�SURYLGHV�WKRURXJK�ORJ�IHDWXUHV�WR�UHFRUG�\RXU�WHVW�UHVXOWV�DQG�FRQILJXUDWLRQ�LQIRUPDWLRQ���/RJ�WR�WKH�SULQWHU�GLUHFWO\��WR�D�GLVN�ILOH�RI�FKRLFH��RU�MXVW�WR�LQWHUQDO�PHPRU\���(OHFW�WR�ORJ�RQO\�WKH�WHVWLQJ�VXPPDU\�VKRZLQJ�QXPEHU�RI�SDVVHV�DQG�QXPEHU�RI�IDLOXUHV�IRU�HDFK�WHVW��RU�HDFK�LWHUDWLRQ�RI�HDFK�WHVW�LQ�D�EDWFK�PRGH�EXUQ�LQ�WHVW�VHTXHQFH��SOXV�WKH�VXPPDU\���%HFDXVH�\RX�FDQ�ORJ�FRQILJXUDWLRQ�LQIRUPDWLRQ��\RX�KDYH�D�KDQG\�UHFRUG�WR�XVH�WR�YHULI\�WKH�FXVWRPHU
V�V\VWHP�LI�LW�LV�UHWXUQHG�IRU�VHUYLFH���6HH�D�VDPSOH�DQQRWDWHG�EDWFK�PRGH�EXUQ�LQ�7HVW�/RJ�
:K\�\RX�VKRXOG�EX\�3&�&OLQLF %XUQ�,Q ² :H�KDYH�PDQ\�JUDWLILHG�DQG�SUHVWLJLRXV�FXVWRPHUV�ZKR�UHO\�RQ�3&�&OLQLF�GD\�LQ�DQG�GD\�RXW�WR�KHOS�WKHP�WHVW�DQG�WURXEOHVKRRW�FRPSXWHU�SUREOHPV���%HFDXVH�WKH�%XUQ�,Q�YHUVLRQ�LV�DYDLODEOH�XQGHU�VSHFLDO�YROXPH�OLFHQVLQJ��PDQXIDFWXUHUV�ILQG�LW�WR�EH SURIRXQGO\�FRVW�HIIHFWLYH�ZD\�WR�SUHSDUH�V\VWHPV�IRU�GHOLYHU\�WR�FXVWRPHUV�
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