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�*LYHQ�:KHQ�7KHQ��%HKDYLRU�7HVWLQJ��)X]]�WHVWLQJ� �3HUIRUPDQFH�7HVWLQJ��
�� �� *LYHQ�:KHQ�7KHQ�� %HKDYLRU� 7HVWV�� )X]]� WHVWV��

3HUIRUPDQFH�7HVWV��
7KH� SDSHU� GHDOV� ZLWK� WKH� LVVXHV� RI� LQFUHDVLQJ� TXDOLW\� RI� PRELOH� DSSOLFDWLRQV�

XVLQJ� WHVWLQJ��$V�PDLQ� WHVWLQJ� W\SHV�XVHG�*LYHQ�:KHQ�7KHQ��%HKDYLRU�7HVWLQJ��)X]]�
WHVWLQJ�DQG�3HUIRUPDQFH�7HVWLQJ��$OO�WKHVH�WHVWLQJ�W\SHV�FRYHU�WHVWLQJ�VHSDUDWH�PRGXOHV�
RI�DSSOLFDWLRQ��WHVWLQJ�WKH�EHKDYLRU�RI�ZKROH�DSSOLFDWLRQ�DQG�WHVWLQJ�DSSOLFDWLRQ�XQGHU�
XQH[SHFWHG�FDVHV�RI�XVDJH��

.H\� ZRUGV�� WHVWLQJ�� *LYHQ�:KHQ�7KHQ�� %HKDYLRU� 7HVWV�� )X]]� WHVWV�� 3HUIRU�
PDQFH�7HVWV��

7DUJHW� VHWWLQJ��'XH� WR� JURZLQJ� QXPEHU� RI�PRELOH� DSSOLFDWLRQV� DSSHDUHG� ODVW�
WLPH��WKH�TXHVWLRQ�RI�WKHLU�TXDOLW\�KDV�EHFRPH�WKH�PDLQ�WKLQJ�WR�WKLQN�DERXW���

$FWXDO�UHVHDUFKHV�DQG� LVVXHV�DQDO\VLV��'XULQJ� ODVW� WLPH�VRPH�ELJ�FRPSDQLHV�
PDGH� WKLV� WRSLF� RQH� RI� WKH� PRVW� GLVFXVVHG� DW� WKHLU� FRQIHUHQFHV�� EXW� LW¶V� VWLOO� LVQ¶W�
FRYHUHG�HQRXJK��

8QLQYHVWLJDWHG� SDUWV� RI� JHQHUDO� PDWWHUV� GHILQLQJ�� 7KHUH� LV� D� KXJH� ODFN� RI�
ZRUNV�� GHVFULELQJ� )X]]� DQG� 3HUIRUPDQFH� WHVWLQJ� RI� PRELOH� DSSOLFDWLRQV�� 0RUHRYHU��
HYHQ� XVXDO� *LYHQ�:KHQ�7KHQ� DQG� %HKDYLRU� WHVWV� UHPDLQ� LQYHVWLJDWLRQV�� $QG� WKH�
ELJJHVW�JDS�LQ�DOO�WKHVH�LQYHVWLJDWLRQV�LQ�FRQQHFWLRQV�DOO�WKLV�GLIIHUHQW�WHVWLQJ�W\SHV�LQWR�
RQH�VWDEOH�HFRV\VWHP��

7KH� UHVHDUFK� REMHFWLYH�� 7KH� SXUSRVH� RI� WKLV� SDSHU� LV� WR� LQYHVWLJDWH� PRELOH�
DSSOLFDWLRQV�WHVWLQJ�W\SHV�DQG�WKHLU�FRPELQDWLRQ��$V�D�VROXWLRQ��WKH�DUWLFOH�ZLOO�IRFXV�RQ�
FUHDWLQJ�RQH�VLQJOH�HFRV\VWHP�RI�GLIIHUHQW�WHVWLQJ�WHFKQLTXHV�ZKLFK�FDQ�VKRZ�DV�PXFK�
DV�SRVVLEOH�EXJV�RI�PRELOH�DSSOLFDWLRQV��7KLV�DSSURDFK�ZLOO�KHOS�DOO�WKH�GHYHORSHUV�WR�
LQFUHDVH�WKH�TXDOLW\�RI�WKHLU�DSSOLFDWLRQV�DQG�UHGXFH�WKH�QXPEHU�RI�DSSOLFDWLRQ�FUDVKHV��

7KH� VWDWHPHQW� RI� EDVLF�PDWHULDOV�� ,Q� JHQHUDO�� WHVWLQJ� LV� D� SURFHVV� RI�ZULWLQJ�
VRPH�FRGH��ZKLFK�UXQV�DSS�PRGXOHV�RU�WKH�ZKROH�DSS��SHUIRUPV�VRPH�DFWLRQV��FROOHFWV�
UHVXOWV� DQG� FKHFNV� WKHLU� HTXDOLW\� WR� WKH� H[SHFWHG� UHVXOW�� SURYLGHG� E\� GHYHORSHUV� >�@��
7HVWLQJ� FDQ� EH� GLYLGHG� LQWR� VHYHUDO� W\SHV�� 7KH�PDLQ� WHVWLQJ� W\SHV�� DSSOLFDEOH� WR� WKH�
PRVW�SRSXODU�PRELOH�RSHUDWLQJ�V\VWHPV��L26�DQG�$QGURLG��DUH��

�� 8QLW� WHVWLQJ��� WHVWV� LQGLYLGXDO�SDUWV�RI�FRGH�IRU�FRUUHFWQHVV��XVLQJ�DQ�DXWRPDWHG�
WHVW�VXLWH��$�JRRG�XQLW�WHVW�DVVXUHV�WKH�IXQFWLRQDOLW\�H[SHFWLQJ�RXW�RI�WKH�XQLW�LV�FRUUHFW��$�
JRRG�XQLW�WHVW�LV�UHSHDWDEOH��IDVW��UHDGDEOH��LQGHSHQGHQW�DQG�FRPSUHKHQVLYH��

�� *LYHQ�:KHQ�7KHQ�WHVWLQJ���VLPLODU�WR�XQLW�WHVWLQJ��EXW�GHFODUHV�VWURQJ�IRUPDW�
RI�WHVW��ZKLFK�PXVW�EH�LQKHULWHG�WR�DFKLHYH�WKH�SURSHU�UHVXOW���
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�� 8,�7HVWLQJ���WDNHV�D�IORZ�WKDW�WKH�XVHU�PLJKW�IROORZ�DQG�HQVXUHV�LW�SURGXFHV�
WKH�ULJKW�RXWSXW��&DQ�EH�SHUIRUPHG�ERWK�RQ�UHDO�GHYLFHV�RU�HPXODWRUV�DQG�VLPXODWRUV��
*LYHQ�WKH�VDPH�VWDWH��WKH�8,�WHVW�DOZD\V�PXVW�SURGXFH�WKH�VDPH�RXWSXW��7KH�LQSXW�WR�
WKH�WHVW�LQ�WKH�XVHU�FOLFNV�DQG�WKH�RXWSXW�LV�WKH�VFUHHQ��

�� %HKDYLRU�WHVWLQJ���YHU\�VLPLODU�WR�8,�WHVWLQJ��EXW�LQVWHDG�RI�WHVWLQJ�WKH�ZKROH�
XVHU�IORZ��WHVW�VPDOO�XVHU�DFWLRQV��

�� )X]]� WHVWLQJ� �� XQLW� WHVWV� DQG� 8,� WHVWV� DUH� XVHU� WR� HQVXUH� WKDW� WKH� H[SHFWHG�
RXWSXW�KDSSHQV�ZKHQ�WKH�H[SHFWHG�LQSXW�LV�XVHG��+RZHYHU��XVHUV�FDQ�EH�XQSUHGLFWDEOH�
DQG�FDQ�GR�XQH[SHFWHG� WKLQJV��)RU�VXFK�FDVHV�FRPHV� WKH�IX]]� WHVWLQJ�� ,W� LQWURGXFHV�D�
UDQGRP�VWUHDP�RI�HYHQWV�LQWR�DSS�DQG�UHFRUGV�UHVXOW��,W¶V�D�VWUHVV�WHVW�ZKLFK�VLPXODWHV�
UDQGRP�SUHVVHV�RQ�WKH�VFUHHQ��7KLV�LV�YHU\�VLPLODU�WR�8,�WHVWLQJ��EXW�LW�KDV�QR�LQSXW�DQG�
LW�GRHVQ¶W�FKHFN�VRPH�GHILQHG�XVHU�IORZ��

�� 3HUIRUPDQFH� WHVWLQJ�� JDWKHUV�SHUIRUPDQFH�PHWULFV�RI� WKH� DSS� WR� HQVXUH� WKDW�
DSSOLFDWLRQ� GRHVQ¶W� WDNH� XS� GHYLFH� UHVRXUFHV�� 7KLV� PHWULFV� LQFOXGH� QHWZRUN� XVDJH��
PHPRU\�XVDJH��EDWWHU\�GUDLQ��

�� &RQWLQXRXV�,QWHJUDWLRQ�LV�D�WRRO�WR�FROOHFW�DOO� WKH�DERYH�WHFKQLTXHV�LQWR�RQH�
IORZ�� ,W� LV� D� FRPPDQG� OLQH� WRRO�� ZKLFK� LV� KRVWHG� RQ� H[WHUQDO� VHUYHU� DQG� REVHUYHV�
DSSOLFDWLRQ� UHSRVLWRU\�� :KHQ� D� GHYHORSHU� SHUIRUPV� FRPPLW�� WKLV� WRRO� WDNHV� WKH�
DSSOLFDWLRQ�IURP�WKLV�FRPPLW�DQG�SHUIRUPV�DOO�WKH�WHVWV��,I�DOO�RI�WKHP�DUH�VXFFHVV��WKHQ�
WKH�WRRO�SXVKHV�DOO�WKH�FKDQJHV�WR�UHPRWH��,Q�RWKHU�FDVH��LW�QRWLILHV�WKH�GHYHORSHU��WKDW�
VRPHWKLQJ�LV�ZURQJ�ZLWK�WKH�DSS�DQG�PXVW�EH�IL[HG�EHIRUH�SXVKLQJ�>�@���

7DEOH���LOOXVWUDWHV�DOO�WKH�WHVWLQJ�W\SHV�DQG�QDWLYH�IUDPHZRUNV��XVHG�RQ�L26�DQG�
$QGURLG�SODWIRUPV�IRU�WKHVH�W\SHV�RI�WHVWLQJ�>�@��

7DEOH���
7HVWLQJ�W\SHV�DQG�QDWLYH�IUDPHZRUNV�

7HVWLQJ�W\SH� L26�QDWLYH�IUDPHZRUN� $QGURLG�QDWLYH�IUDPHZRUN�

8QLW�WHVWLQJ� ;&7HVW� -8QLW�

*LYHQ�:KHQ�7KHQ�WHVWLQJ� �� ��

8,�WHVWLQJ� ;&8,7HVW��;FRGH��
8,�7HVW�5HFRUGHU�

(VSUHVVR��(VSUHVVR�7HVW�
5HFRUGHU�

%HKDYLRU�WHVWLQJ� �� ��

)X]]�WHVWLQJ� �� ��

3HUIRUPDQFH�WHVWLQJ� ,QVWUXPHQWV��
�RQO\�IRU�FROOHFWLQJ�GDWD��

$QGURLG�0RQLWRU��
�RQO\�IRU�FROOHFWLQJ�GDWD��

&RQWLQXRXV�,QWHJUDWLRQ� �� ��

$V� WKH� WDEOH�VKRZV��QDWLYH� WHVWLQJ�IUDPHZRUNV�RQ�HDFK�SODWIRUP�GRQ¶W�SURYLGH�
GHYHORSHUV� ZLWK� DOO� WKH� UHTXLUHG� WRROV� WR� SHUIRUPV� IXOO� PRELOH� DSSOLFDWLRQ� WHVWLQJ��
0RUHRYHU�� WKH� GRQ¶W� SURYLGH� DQ\WKLQJ� WR� SHUIRUP�*LYHQ�:KHQ�7KHQ� WHVWLQJ� DQG� DUH�
QRW�VXLWDEOH�IRU�%HKDYLRU�7HVWLQJ�>�@���
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7KH�FRUUHFW�WHVWLQJ�IUDPHZRUNV��7KH�FRUUHFW�WHVWLQJ�IUDPHZRUNV�PXVW�LQFOXGH�
DOO� WKH� UHTXLUHG� WRROV� WR� SHUIRUP� DOO� WKH� JLYHQ� WHVWLQJ� W\SHV�� 7R� DFKLHYH� WKHVH�
UHTXLUHPHQWV��ZHUH�GHYHORSHG�QH[W�IUDPHZRUNV��

7DEOH���
'HYHORSHG�IUDPHZRUNV�IRU�WHVWLQJ�

7HVWLQJ�W\SH� L26 IUDPHZRUN $QGURLG�IUDPHZRUN

8QLW WHVWLQJ� 4XLFN�1LPEOH -8QLW

*LYHQ�:KHQ�7KHQ�WHVWLQJ� 6ZLW\*:7 .RWOLQ*:7�

8,�WHVWLQJ� ;&8,7HVW� ;FRGH 8, 7HVW 5HFRUGHU (VSUHVVR� (VSUHVVR�7HVW�5HFRUGHU

%HKDYLRU�WHVWLQJ� 4XLFN�1LPEOH .RWOLQ%''�

)X]]�WHVWLQJ� 8,�$XWR0RQNH\ PRQNH\UXQQHU�

3HUIRUPDQFH�WHVWLQJ� 1HZ�5HOLF 0RELOH 1HZ 5HOLF 0RELOH

&RQWLQXRXV�LQWHJUDWLRQ� -HQNLQV� -HQNLQV

([SHULPHQWV�� 7R� FKHFN� GHYHORSHG� IUDPHZRUNV�� ZDV� GHYHORSHG� D� VPDOO� QRWHV�
DSSOLFDWLRQ��$IWHU� WKDW��RQH� LW¶V�FRS\�ZDV�FRYHUHG�E\�����XVLQJ�QDWLYH�IUDPHZRUNV�RI�
HDFK�SODWIRUP��7KH�UHDO�XVDJH�RI�WKLV�DSS�VKRZHG�WHQ�FUDVKHV�SHU�ZHHN�IRU�RQH�WKRXVDQG�
XVHUV��7KH�UHVXOW�VHHPV�WR�EH�QRW�EDG��EXW�WHVWLQJ�DSS�ZLWK�GHYHORSHG�IUDPHZRUNV�OHDGV�
WR� ���� FRGH� FRYHUDJH� DQG� RQO\� RQH� FUDVK� SHU� ZHHN� IRU� RQH� WKRXVDQG� XVHUV�� 7KH�
GLIIHUHQFH�LV�ELJ�HYHQ�DW�WKLV�SRLQW��EXW�VFDOLQJ�DSS�WR�WHQ�WKRXVDQGV�XVHUV�OHDGV�WR�RQH�
KXQGUHG� FUDVKHV� SHU� ZHHN� IRU� WKH� YHUVLRQ�� WHVWHG� E\� QDWLYH� IUDPHZRUNV�� ZKLOH� WKH�
YHUVLRQ��WHVWHG�ZLWK�GHYHORSHG�IUDPHZRUNV�DFKLHYHG�WKH�UHVXOW�RI�WHQ�FUDVKHV�SHU�ZHHN���

&RQFOXVLRQ�� � 7KH� SDSHU� KDV� GHPRQVWUDWHG� WKH� DELOLW\� RI� SURSHU� WHVWLQJ� WR�
GHFUHDVH�QXPEHU�RI� FUDVKHV�RI�PRELOH� DSSOLFDWLRQ�XS� WR� WHQ� WLPHV� HYHQ�RQ� WKH� VPDOO�
DXGLHQFH�� 7KH� GHYHORSHG� IUDPHZRUNV� FDQ� EH� XVHG� ZLWK� DQ\� DSSOLFDWLRQ� DQG� GRQ¶W�
UHTXLUHG� ORWV� RI� WLPH� WR� GHYHORS� DOO� WKH� WHVW� W\SHV�� 8VLQJ� VXFK� FRPELQDWLRQ� RI�
IUDPHZRUNV�WRJHWKHU�ZLWK�FRQWLQXRXV�LQWHJUDWLRQ�SURGXFHV�TXDOLWDWLYH�UHVXOWV���

7KHUH�DUH�VWLOO�VHYHUDO�GLUHFWLRQV�IRU�IXWXUH�ZRUN��2QH�LV�WR�GHYHORS�IUDPHZRUNV�
IRU�8,�7HVWLQJ�IRU�ERWK�SODWIRUPV�WR�GHWHFW�GLIIHUHQW�8,�EXJV�RI�DSSOLFDWLRQV��$QRWKHU�
LV�WR�LQFUHDVH�VLPSOLI\�VHWXS�RI�DOO�WKHVH�IUDPHZRUNV�DQG�FRQWLQXRXV�LQWHJUDWLRQ��7KHVH�
FKDQJHV�ZLOO�GHILQLWHO\�LPSURYH�WKH�UHVXOW��

5HIHUHQFHV�

���'DQLHO�.QRWW� ��������+DQGV�2Q�0RELOH�$SS�7HVWLQJ�� $�*XLGH� IRU�0RELOH�
7HVWHUV� DQG� $Q\RQH� ,QYROYHG� LQ� WKH� 0RELOH� $SS� %XVLQHVV�� $GGLVRQ�:HVOH\�
3URIHVVLRQDO����HGLWLRQ��0D\����������

��� 3DXO� %OXQGHOO�� 'LHJR� 7RUUHV�0LODQR� �������� $QGURLG� $SSOLFDWLRQ� 7HVWLQJ��
3DFNW�3XEOLVKLQJ���HERRNV�$FFRXQW��$SULO����������

���9LMD\�9HOX� ��������0RELOH�$SSOLFDWLRQ�3HQHWUDWLRQ�7HVWLQJ��3DFNW�3XEOLVKLQJ� ��
HERRNV�$FFRXQW��0DUFK����������

��� 0RELOH� 7HVWLQJ�� &RPSOHWH� *XLGH� WR� 7HVW� \RXU� 0RELOH� $SSV�� 8SGDWH� GDWH��
)HEUXDU\� ���� ������ 85/�� KWWSV���ZZZ�JXUX���FRP�WHVWLQJ�PRELOH�DSSV�KWPO� �DSSOLFDWLRQ�
GDWH��$SULO�����������

���



� ±� �� �
�� �© �

ª����
9LQRJUDGRY�<XULL�±�DVVRFLDWH�SURIHVVRU��'HSDUWPHQW�RI�&RPSXWHU�(QJLQHHULQJ��

1DWLRQDO�7HFKQLFDO�8QLYHUVLW\�RI�8NUDLQH�³,JRU�6LNRUVN\�.\LY�3RO\WHFKQLF�,QVWLWXWH´����
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� ©

ª��
%DLG\NRY� 0\NROD� �� VWXGHQW�� 'HSDUWPHQW� RI� &RPSXWHU� (QJLQHHULQJ�� 1DWLRQDO�

7HFKQLFDO�8QLYHUVLW\�RI�8NUDLQH�³,JRU�6LNRUVN\�.\LY�3RO\WHFKQLF�,QVWLWXWH´��
(PDLO��QEDLGLNRII#JPDLO�FRP�
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�� �� *LYHQ�:KHQ�7KHQ�� %HKDYLRU7HVWV�� )X]]� WHVWV��
3HUIRUPDQFH7HVWV��
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