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$Q�LQFUHGLEOH�':'�WHDP�
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š 5HıQH�'UDIW�
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�����ş�����

,QWHUYLHZV�	�
VHOHFWLRQ

š ��ZHHNV�RI�
YHQGRU�
IHHGEDFN��

3ULRULWL]H�8,�
RXWFRPHV��%XLOG�
5RDGPDS��GUDIW�
VROLFLWDWLRQ

š 'UDIWHG�5)4�

š 'UDIWHG�
URDGPDS

š %XLOG�YV��EX\�
GLVFXVVLRQ

���������



)URP�UHVHDUFK�DQG�V\QWKHVLV�ĺ�SURGXFW�URDGPDS�

,Q�3URJUHVV
3URGXFW�6WUDWHJ\�	�5LVN�HYDOXDWLRQ�
8VHU�6WRU\�'HYHORSPHQW
3ULRULWL]DWLRQ�RI�LQWHQGHG�RXWFRPHV�

&RPLQJ�XS�QH[W��
5RDGPDS�ıQDOL]DWLRQ�
%XLOG�YV��%X\�$QDO\VLV

)LQDOL]HG��LQLWLDO�VROLFLWDWLRQ�
�

5HVHDUFK�3KDVH��
8VHU�,QWHUYLHZV�
6\VWHPV�0DSSLQJ
5HVHDUFK�6\QWKHVLV��



š 8VHU�([SHULHQFH�UHVHDUFK�LQYROYHV�
RQH�RQ�RQH�LQWHUYLHZV�WR�ıQG�
UHFXUULQJ�SDWWHUQV�DQG�WKHPHV�
DPRQJ�WKH�XVHU�JURXSV

š +HXULVWLF�LQ�8;�UHVHDUFK�LV�WR�
FRQGXFW�����LQWHUYLHZV�ZLWK�D�
XVHU�JURXS�WR�ıQG�����RI�WKH�
SDWWHUQV

š &RQGXFWHG����XVHU�LQWHUYLHZV�
ZLWK�VWDĳ�H[SHUWV��FODLPDQWV��
HPSOR\HUV�

0HWKRGRORJ\�

&KDUW�IURP�WKH�1LHOVHQ�1RUPDQ�*URXS
KWWSV���ZZZ�QQJURXS�FRP�DUWLFOHV�ZK\�\RX�RQO\�QHHG�WR
�WHVW�ZLWK���XVHUV�



5HVHDUFK�FRQVLGHUDWLRQV

Ɣ 7KHVH�ıQGLQJV�PD\�QRW�EH�QHZ�RU�VXUSULVLQJ�Š�WKLV�ZRUN�VHUYHV�WR�
FDSWXUH�\RXU�LQVWLWXWLRQDO�NQRZOHGJH�IRU�IXWXUH�YHQGRUV�

Ɣ ,QLWLDO�URXQG�RI�UHVHDUFK�Š�LQ�D�XVHU�FHQWHUHG�GHVLJQ�SUDFWLFH��
UHVHDUFK�LV�FRQWLQXRXV�WKURXJKRXW�WKH�ZRUN

Ɣ 7KLV�EXLOGV�XSRQ�SDVW�PRGHUQL]DWLRQ�HĳRUWV�Š�PRUH�LQYHVWLJDWLRQ�LV�
QHHGHG�WR�GHWHUPLQH�ZKDW�FDQ�EH�UHXVHG�IURP�WKRVH�HĳRUWV

Ɣ )HZHU�LQWHUYLHZV�ZLWK�FODLPDQWV�DQG�HPSOR\HUV�WKDQ�VWDĳ��



$SSURDFK�WR�
PRGHUQL]DWLRQ�



0RGXODU�SLHFHV�RI�ZRUN�
�EDODQFLQJ�FXVWRPHU�QHHGV�DQG�WHFKQLFDO�IHDVLELOLW\��
$QVZHUV��:KDW�WR�WDFNOH�ıUVW"�:KDW�WR�WXUQ�Rĳ�ıUVW"�
$QVZHUV��:KDW�GR�FODLPDQWV���VWDĳ�QHHG�PRVW"�

(QFDVHPHQW�RI�OHJDF\�GDWDEDVH�DW�WKH�KHDUW�RI
WKH�HĳRUW�
$OORZV�PRGHUQL]DWLRQ�WR�KDSSHQ�ZLWKRXW�FRPSURPLVLQJ�H[LVWLQJ�
IXQFWLRQDOLW\

7KURXJKRXW��FXOWXUDO�FKDQJH�WR�DGDSW�WR�QHZ�ZD\V
RI�ZRUNLQJ

�

�

�



0RGXODULW\

(QFDVHPHQW�RI�
OHJDF\�GDWDEDVH

&XOWXUDO�FKDQJH�WR�
DGDSW�WR�QHZ�
ZD\V�RI�ZRUNLQJ







+RZ�WR�JHW�VWDUWHG

Ɣ &RQQHFW�D�PRGHUQ�$3,�WR�'%��WR�EULGJH�FRQQHFWLYLW\�WR�WKH�
H[LVWLQJ�GDWD�RU�WKH�IXWXUH�V\VWHP

Ɣ 'HıQH�DQG�SULRULWL]H�KLJK�YDOXH�FRPSRQHQWV

Ɣ 'HVLJQ�DQG�EXLOG�D�QHZ��VWUHDPOLQHG�GDWD�PRGHO�WR�VXSSRUW�
GHYHORSPHQW�RI�WKHVH�FRPSRQHQWV

Ɣ 'RFXPHQW�PDLQIUDPH�V\VWHP��VWDUWLQJ�ZLWK�PRQHWDULHV��WR�FUHDWH�D�
PDS�RI�IXQFWLRQV�DQG�GDWD�LQWHUDFWLRQV�WR�EH�WUDQVLWLRQHG

Ɣ 8VH�IURQW�HQG�ZRUN�WR�WHVW�HQFDVHPHQW�ZKLOH�GHOLYHULQJ�YDOXH

Ɣ &KDQJH�PDQDJHPHQW�DQG�SURGXFW�OHDGHUVKLS��VWDWH�HPSOR\HHV��
WR�VXSSRUW�WKH�DERYH



0RGHUQL]DWLRQ�LV�KDUG��EXW�LW�GRHVQŖW�KDYH
WR�EH�SDLQIXO

Ɣ *DWKHU�LQIRUPDWLRQ�WR�PDNH�FRQıGHQW��LQIRUPHG�FKRLFHV

Ɣ 'HOLYHU�HDUO\��LQFUHPHQWDOO\��DQG�VDIHO\�Š�XVH�IHHGEDFN�WR�OHDUQ�
TXLFNO\�KRZ�ZHOO�WKLQJV�ZRUN�DQG�UH�DGMXVW�ZKHQ�WKH\�GRQŖW

Ɣ :LWK�HDUO\�UHVXOWV��EXLOG�HQWKXVLDVP�ZLWK�VWDNHKROGHUV�DQG�VWDĳ�

Ɣ $V�WKH�ZRUN�VROYHV�ROG�SUREOHPV��ıQG�QHZ�SUREOHPV�WR�VROYH

)URP�ZKDW�ZHŖYH�VHHQ��':'�LV�UHDG\�WR�PDNH�WKLV�D�VXFFHVV



&DXWLRQ��0RGHUQL]LQJ�V\VWHP�LV�QRW�D�VLOYHU�EXOOHW�

KWWSV���ZZZ�QHOS�RUJ�SXEOLFDWLRQ�FHQWHULQJ�ZRUNHUV�KRZ�WR�PRGHUQL]H�XQHPSOR\PHQW�LQVXUDQFH�WHFKQRORJ\�

Ɣ 'HVLJQ�DQG�EXLOG�IRU�DFKLHYLQJ�
\RXU�SURJUDPŖV�LQWHQGHG�
RXWFRPHV��QRW�WHFKQRORJ\

Ɣ 'RQŖW�UHO\�IXOO\�RQ�RWKHU�VWDWHVŖ�
GHFLVLRQV�DV�D�EOXHSULQW�IRU�:,��$�
UHFHQW�'2/�HYDOXDWLRQ�RI����VWDWHV�
IRXQG�IHZ�V\VWHPV�DFWXDOO\�
LPSURYHG�SURJUDP�SHUIRUPDQFH�
DIWHU�PRGHUQL]DWLRQ�HĳRUWV�



2SSRUWXQLWLHV�	�
ıQGLQJV



�

�

�

�,QYHVW�WLPH�LQ�GRFXPHQWLQJ�WKH�
PDLQIUDPH�V\VWHP�

%XLOG�D�EULGJH�$3,��VWUHDPOLQH�
GDWD�PRGHO�IRU�D�KLJK�SULRULW\�
DUHD�RI�IXQFWLRQDOLW\�

0DNH�VRPH�VWUDWHJLF��VPDOO�8;�
FKDQJHV�WR�H[LVWLQJ�LQWHUIDFHV�
IRU�TXLFN�ZLQV�RXWVL]HG�LPSDFW�
RQ�XVHUV�

3ULRULWL]H�VWDĳ�QHHGV�DORQJVLGH�
FODLPDQW�DQG�OHJLVODWLYH�SULRULWLHV�

�

�

8QGHUVWDQG�DQG�DXWRPDWH�PDQXDO�
ZRUNĲRZV�LQ�$63

,QYHVW�LQ�IRXQGDWLRQDO�PRGHUQ�
SUDFWLFHV�LQ�VHFXULW\��'HY2SV��
DQG�SURGXFW�RZQHUVKLS



*HQHUDO�RSHUDWLRQDO�FRQWH[W

,QWHUQDO�SUREOHP�VROYHUV�DUH�DGDSWLYH�DQG�UHVSRQVLYH�WR�UDSLGO\�
FKDQJLQJ�QHHGV�RI�SURJUDP��3KRQH�EDVHG�FRQWDFW�LV�ZLGHO\�UHSRUWHG�
DV�HĳHFWLYH�DQG�KHOSIXO��6WDĳ�LV�UHDG\�WR�PRGHUQL]H��

�

�

�

0XOWLSOH�FRPSHWLQJ��XUJHQW�SULRULWLHV�FDQ�GH�PRWLYDWH�DQG�
RYHUEXUGHQ�VWDĳ��

6WDĴQJ�FKDOOHQJHV��UHWLUHPHQW��DQG�GUDPDWLF�LQFUHDVHV�LQ�YROXPH�
KDYH�PDGH�WKH�ODVW����PRQWKV�H[WUHPHO\�FKDOOHQJLQJ��%XUQRXW�LV�D�
FRQFHUQ��DQG�WLPH�WR�WUDLQ�XS�QHZ�VWDĳ�LV�D�PDMRU�FKDOOHQJH��



&RQVLGHU�LPSDFW�RI�ŗWULDJH�PRGHŘ�IRU�
OHQJWK\�SHULRGV�RI�WLPH



³ ³ŗ>':'�VWDĳ@�ORYH�WKDW�ZHŖUH�PRYLQJ�WR�
QHZ�WHFK��WKH\ŖUH�HPEUDFLQJ�PRYLQJ�
WR�WKH�FORXG�Ř



23325781,7<���

,QYHVW�WLPH�LQ�GRFXPHQWLQJ�WKH�PDLQIUDPH�V\VWHP�

$V�DQ�LQLWLDO�HQFDVHPHQW�VWHS��GRFXPHQW�WKH�PDLQIUDPH�V\VWHP�
VWDUWLQJ�ZLWK�PRQHWDULHV�LQ�RUGHU�WR��

š 6XVWDLQDEO\�XQGHUVWDQG�GDWD�DQG�H[HFXWLRQ�ĲRZV��UHVSRQVLELOLWLHV��
DQG�UHSUHVHQWDWLRQV�IRU�VSHFLıF�8,�SURJUDP�QHHGV�

š 8QFRYHU�GHSHQGHQFLHV�IRU�LQGLYLGXDO�FRPSRQHQWV�LQ�WKH�FRGHEDVH

š ,GHQWLI\�PLJUDWLRQ�RSSRUWXQLWLHV



23325781,7<���

,QYHVW�WLPH�LQ�GRFXPHQWLQJ�WKH�PDLQIUDPH�V\VWHP�

3RWHQWLDO�DFWLRQV
š (QJDJH�UHFHQW�UHWLUHHV�WR�GRFXPHQW�WKH�VWUXFWXUH�RI�WKH�GDWD��WKH�
FRGH��DQG�KRZ�WKH\�LQWHUDFW�

š +LUH�FRQWHQW�H[SHUWV�WR�IDFLOLWDWH�WKH�GUDIWLQJ�RI�GRFXPHQWDWLRQ�

š )UHH�XS�LQ�KRXVH�RU�KLUH�&2%2/�SURJUDPPHUV�IRU�GRFXPHQWDWLRQ�
VSULQWV�



6833257,1*�),1',1*���

6WDĳ�DUH�SULPDU\�NHHSHUV�RI�LQIRUPDWLRQ��DQG�WKH\�
KDYH�OLWWOH�FDSDFLW\�WR�KHOS�RU�WUDLQ�RWKHUV��.HHSHUV�RI�
LQIRUPDWLRQ�DUH�UHWLULQJ��RU�DOUHDG\�UHWLUHG��

Ɣ ,W�LV�GLĴFXOW�DQG�WLPH�FRQVXPLQJ�WR�OHDUQ�WKH�FRGHEDVH�RU�
SURJUDP�UXOHV�DQG�RSHUDWLRQV��

Ɣ /HDUQLQJ�RQH�DUHD�RI�WKH�FRGH�GRHV�QRW�KHOS�OHDUQLQJ�RWKHU�DUHDV��
VR�NQRZOHGJH�UHPDLQV�GLVSHUVHG��



6833257,1*�),1',1*���

+LJK�OHYHO�GRFXPHQWDWLRQ�HĳRUWV�KDYH�EHHQ�
VXFFHVVIXO�LQ�VPDOOHU�FRQWH[WV�

Ɣ ,Q�RUGHU�WR�XQGHUVWDQG�GDWD�ĲRZV��766�KDV�GRFXPHQWHG�
FRPSRQHQWV�RI�WKH�PDLQIUDPH�

Ɣ 8VLQJ�D�GLVFRYHU\�VSULQW��86'5�ZDV�DEOH�WR�GRFXPHQW�WKH�
SURFHVV�ĲRZ�RI�FODLPV�WKURXJK�PRQHWDULHV�

Ɣ /RRNXS�WDEOHV�IRU�WKH�SRUWDOV�HQFRGH�NQRZOHGJH�DERXW�'%��



³ ³ŗ:KDW�ZH�KDYH�LV�FDOOHG�ELRORJLFDO�
GRFXPHQWDWLRQ�Ř�

ŗ:H�FRXOG�KDYH�KDG�WKH�UHWLUHHV�ZH�
EURXJKW�EDFN�ZRUN�DV�60(VőWR�
SURYLGH�FRGLQJ�VSHFV�Ř



23325781,7<���

,PSDFW�RQ�':'

� ,PSURYH�WUDQVSDUHQF\�DQG�VLWXDWLRQDO�DZDUHQHVV��DOORZLQJ�PRUH�
FRQıGHQW�PRGHUQL]DWLRQ�GHFLVLRQV

� 'HFUHDVH�WLPH�UHTXLUHG�WR�ıQG�DQVZHUV�DQG�WUDLQ�VWDĳ�

� 0RUH�UDSLGO\�RQERDUG�QHZ�VWDĳ�WR�SRUWIROLR�RI�LQIRUPDWLRQ�

� ,QFUHDVH�DFFXUDF\�RI�LQIRUPDWLRQŠVLQJOH�VRXUFH�RI�WUXWK��VLQJOH�
SRLQW�RI�XSGDWH�

� )XQGDPHQWDOO\�QHHGHG�WR�GHFUHDVH�PDLQIUDPH�FRPSOH[LW\



23325781,7<���

%XLOG�D�EULGJH�OD\HU��VWUHDPOLQH�GDWD�PRGHO
�
$V�D�VHFRQGDU\�HQFDVHPHQW�VWHS��
VWDUW�EXLOGLQJ�DQ�$3,�DQG�WKH�
EHJLQQLQJ�RI�D�QHZ��VWUHDPOLQHG�
GDWD�PRGHO�DV�D�EDVLV�WR�VXSSRUW�D�
SLHFH�RI�QHZ�RU�H[LVWLQJ�
IXQFWLRQDOLW\�ZKLOH�VWLOO�DOORZLQJ�
H[LVWLQJ�V\VWHPV�WR�IXQFWLRQ�

ROGQHZ

$SSOLFDWLRQV��QHZ�DQG�ROG��

$3,�OD\HU



23325781,7<���

%XLOG�D�EULGJH�OD\HU��VWUHDPOLQH�GDWD�PRGHO
�
)RU�V\VWHPV�ZLWK�VLJQLıFDQW�LVVXHV�
ZLWK�FRGH�FRPSOH[LW\�RU�GDWD�
TXDOLW\��D�FRQWUROOHG�WUDQVLWLRQ�LV�WKH�
NH\�WR�PRGHUQL]LQJ�ZLWKRXW�FULWLFDO�
RXWDJHV�RU�GDWD�ORVV�

(QFDVHPHQW�SURYLGHV�WKH�
IUDPHZRUN�IRU�WKDW�FRQWUROOHG�
WUDQVLWLRQ�

ROGQHZ

$SSOLFDWLRQV��QHZ�DQG�ROG��

$3,�OD\HU



23325781,7<���

%XLOG�D�EULGJH�OD\HU��VWUHDPOLQH�GDWD�PRGHO�
�
3RWHQWLDO�DFWLRQV

š 8VH�VWDĳ�NQRZOHGJH�WR�GUDIW�HQRXJK�RI�D�GDWD�VFKHPD
�WR�EHJLQ�
EXLOGLQJ�D�EULGJH�$3,

š %XLOG�HQFDVHPHQW�OD\HU�WR�WUDQVIRUP�GDWD�IURP�WKH�FU\SWLF�ROG�
IRUPDW�ĺ�FOHDQ�QHZ�IRUPDW

š 8VH�HQFDVHPHQW�OD\HU�WR�SURYLGH�WKH�$3,��XVLQJ�UHDG�RQO\�
FRQQHFWLRQV�WR�'%��XQWLO�WKH�PDLQIUDPH�LV�IXUWKHU�GRFXPHQWHG

š 0DWFK�H[LVWLQJ�GDWD�VWUXFWXUH�WR�XQGHUVWDQG�H[HFXWLRQ�RI�
UHFRQFLOLQJ�GDWDEDVHV


�WKLV�PD\�DOUHDG\�H[LVW�IURP�LQWHUQDO�ZRUN�RQ�SUHYLRXV�PRGHUQL]DWLRQ�SURMHFWV



6833257,1*�),1',1*��

'DWD�PRGHO�LV�XQVXVWDLQDEOH�DQG�VKRXOG�QRW�EH�
UHWDLQHG�IRU�IXWXUH�ZRUN��'DWD�PXVW�EH�UHWDLQHG��
EXW�LWV�TXDOLW\�LV�GXELRXV�

Ɣ 'DWD�LV�QRW�LQ�D�UHODWLRQDO�VWUXFWXUH�DQG�WDEOH�VWUXFWXUH�LV�QRW�GRFXPHQWHG�

Ɣ 'DWD�VWUXFWXUH�UHTXLUHV�VSHFLDO�NQRZOHGJH�WR�XQGHUVWDQG��1R�VLQJOH�KXPDQ�
SRVVHVVHV�DOO�WKLV�NQRZOHGJH���

Ɣ 4XDOLW\�DQG�FRQVLVWHQF\�RI�H[LVWLQJ�GDWD�LV�D�PDMRU�FRQFHUQ��GDWD�YDOLGDWLRQ��
DGGUHVV�IRUPDW��VVQ�IRUPDW���DQG�PDNHV�UHSRUWLQJ�DQG�%,�YHU\�GLĴFXOW��



6833257,1*�),1',1*��

6PDOO��SURWR�HQFDVHPHQW�HĳRUWV�KDYH�EHHQ�WKH�
JR�WR�VWUDWHJ\�IRU�PDNLQJ�XVH�RI�WKH�OHJDF\�GDWD

Ɣ 7KH�SRUWDOV�DUH�EXLOW�DURXQG�H[WUDFWHG�GDWD�ZLWK�ORRNXS�WDEOHV�KHOSLQJ�WUDQVODWH�
FU\SWLF�GDWD�LQWR�PRUH�XVHU�IULHQGO\�ODQJXDJH�

Ɣ %,�UHSRUWLQJ�LV�EDVHG�RQ�WUDQVIRUPHG�GDWD��:KLOH�LW�LV�FKDOOHQJLQJ�ZRUN��766�KDV�
EHHQ�WUDQVIRUPLQJ�UHSOLFDWHG�GDWD�LQ�RUGHU�WR�GR�GDWD�DQDO\VLV�DQG�SUHSDUH�UHSRUWV�

7KHVH�H[LVWLQJ�HĳRUWV�FRXOG�DOVR�WDNH�DGYDQWDJH�RI�WKH�GHHSHU�HQFDVHPHQW�SXVK��
EULQJLQJ�FXUUHQWO\�VHSDUDWH�WHDPV�FORVHU�WRJHWKHU��



³ ³ŗ7U\LQJ�WR�FRXQW�FODVVHV��ZRXOGQŖW�EH�
VXUSULVHG�WR�ıQG�������GDWDEDVH�
WDEOHV��:KDW�DUH�WKH�UHSHUFXVVLRQV�RI�
PDNLQJ�WKLV�RQH�FKDQJH"�,W�WDNHV�WLPH�
WR�OHDUQ�Ř�



















23325781,7<���

,PSDFW�RI�WKLV�ZRUN�

� 6WUHDPOLQHV�PLJUDWLRQ�RI�KLVWRULFDO�GDWDVHWV��DOORZLQJ�':'�WR�UHWDLQ�
GDWD�ZKLOH�PDNLQJ�LW�PRUH�XVDEOH

� &UHDWHV�D�YHKLFOH�IRU�FRQWUROOHG��ORZ�ULVN�WUDQVLWLRQ�E\�NHHSLQJ�
PDLQIUDPH�UXQQLQJ�ZKLOH�EXLOGLQJ�DURXQG�LW

� 4XLFNO\�SURYLGHV�GDWD�IRU�IURQW�HQG�DSSOLFDWLRQ�GHYHORSPHQW��
DOORZLQJ�WKDW�ZRUN�WR�EHJLQ��JHW�GHSOR\HG��DQG�EH�YDOLGDWHG�
HDUOLHU�WKDQ�LQ�D�ŗELJ�EDQJŘ�DSSURDFK



23325781,7<��

0DNH�VRPH�VWUDWHJLF��VPDOO�8;�FKDQJHV�WR�H[LVWLQJ�
LQWHUIDFHV�IRU�TXLFN�ZLQV�RXWVL]HG�LPSDFW�RQ�XVHUV�

�
0LQRU�FRQWHQW�LPSURYHPHQWV�WR�H[LVWLQJ�LQWHUIDFHV�EDVHG�RQ�QHHGV�
LGHQWLıHG�LQ�XVHU�UHVHDUFK�ZLOO�JR�D�ORQJ�ZD\��

š *HQHUDO�1RWLFHV��/HW�SHRSOH�NQRZ�ZKDW�WR�H[SHFW��V\QFKURQL]H�PDLO�	�
SKRQH�QRWLıFDWLRQV�ZLWK�SRUWDO�

š &ODLPDQW�SRUWDO��DQQRXQFHPHQWV�DQG�HQG�RI�DSSOLFDWLRQ�SDJH��

š (PSOR\HU�SRUWDO��FRQVLGHU�DOORZLQJ�XSORDG�RI��[OV�



23325781,7<��

0DNH�VRPH�VWUDWHJLF��VPDOO�8;�FKDQJHV�WR�H[LVWLQJ�
LQWHUIDFHV�IRU�TXLFN�ZLQV�RXWVL]HG�LPSDFW�RQ�XVHUV
� 3RWHQWLDO�DFWLRQV
š 3KRQH�EDVHG�LQWHUDFWLRQV��WKH\ŖUH�ZRUNLQJ����FRQVLGHU�VFDOH�GXULQJ�
KLJK�YROXPH�SHULRGV

š 6XSSRUW�LQ�ĲLJKW�ZRUN�WR�LPSURYH�SXEOLF�IDFLQJ�LQIRUPDWLRQ

š &RQGXFW�UHJXODU�XVDELOLW\�WHVWLQJ�ZLWK�UHDO�XVHUV�

š 7HVW�WKH�EULGJH�$3,�E\�SURYLGLQJ�WDUJHWHG�UHDO�WLPH�GDWD�WKDW�XVHUV�
IUHTXHQWO\�QHHG

ż ,QFRUSRUDWH�WKLV�GDWD�LQWR�H[LVWLQJ�SRUWDOV

ż +LUH�D�YHQGRU�WR�EXLOG�D�IUHVK�LQWHUIDFH�IRU�VWDĳ�DQG�FODLPDQWV



,PSURYLQJ�FXVWRPHU�H[SHULHQFH�E\�GHVFULELQJ�
ZKDW�ZLOO�KDSSHQ�QH[W



6833257,1*�),1',1*���

&ODLPDQW�DQG�HPSOR\HU�IDFLQJ�SRUWDOV�ZRUN�IDLUO\�ZHOO��
8VHUV�DUH�QRWLFLQJ�LPSURYHPHQWV�':'�LV�PDNLQJ��&DOO�
FHQWHU�LQWHUDFWLRQV�DUH�KHOSIXO�DQG�ŗPDUYHORXV�Ř�
Ɣ 6XUSULVH�SKRQH�FDOOV�WULJJHU�FRQFHUQ���FODLPDQWV�DQG�HPSOR\HUV�ZHUH�
VXUSULVHG�E\�81.12:1�FDOOHUV�DQG�SHUFHLYHG�LQWHUDFWLRQ�DV�VFDPPHUV
�

Ɣ )UDPLQJ��ODFN�RI�YLVXDO�KLHUDUFK\�DQG�VRPH�FRPPXQLFDWLRQ�RI�NH\�LQIRUPDWLRQ�
>DQQRXQFHPHQWV�SDJH��ZHHNO\�UHSRUWLQJ�UXOH@�LV�RYHUZKHOPLQJ�XVHUV��,Q�
VRPH�FDVHV��WULJJHUHG�UHVFLQGLQJ�DQ�DSSOLFDWLRQ�YROXQWDULO\��

Ɣ &DOO�FHQWHU�LQWHUDFWLRQV��RQFH�FRQQHFWHG��ZDV�UHSRUWHG�DV�KHOSIXO��NLQG�DQG�
ŗPDUYHORXV�Ř



³ ³ŗ6KRXOG�WKH\�EH�FDOOLQJ�PH��LV�WKLV�
UHDO"�,�GLGQ
W�NQRZ�Ř�

ŗ,�ZDV�KHVLWDQW�WR�WDON�WR�DQ\RQH��,�
GLGQ
W�JHW�DQ\�QRWLFHV�LQ�WKH�PDLO�DQG�,�
GRQ
W�NQRZ�ZKR�\RX�DUH�Ř



23325781,7<���

,PSDFW�RI�WKLV�ZRUN�

� 'HOLYHUV�LPSURYHG�H[SHULHQFH�WR�':'�FXVWRPHUV

� %XLOGV�XVHU�UHVHDUFK�DQG�XVHU�FHQWHUHG�GHVLJQ�SUDFWLFHV��ZKLFK�KHOSV�
GHıQH�ODWHU�SULRULWLHV

� 7LHV�LQ�WR�EULGJH�OD\HU�ZRUN�LQ�D�FRKHVLYH�ZD\

š 7HVWV�HQG�WR�HQG�GHOLYHU\�WR�SURGXFWLRQ�ZLWK�ORZ�ULVN��JLYLQJ�HDUO\�
IHHGEDFN�LQWR�WKH�YLDELOLW\�RI�WKLV�PRGHUQL]DWLRQ�DSSURDFK

š 3URYLGHV�DQ�RSSRUWXQLW\�WR�EXLOG�&,�&'�SLSHOLQHV��EXLOGLQJ�PRGHUQ�
WRROLQJ�DQG�EHVW�SUDFWLFHV�IRU�ODWHU�ZRUN�WR�OHYHUDJH



23325781,7<��

3ULRULWL]H�VWDĳ�QHHGV�DORQJVLGH�FODLPDQW�DQG�
OHJLVODWLYH�SULRULWLHV�
�
%DODQFH�SULRULWL]LQJ�HĳRUWV��DORQJVLGH�VWDWH�PDQGDWHV�DQG�
FODLPDQW�QHHGV��WR�LQFOXGH�VWDĳ�H[SHULHQFH��%\�UHGXFLQJ�VWDĳ�
EXUGHQ��\RX�ZLOO�DYRLG�EXUQRXW�DQG�FUHDWH�RSSRUWXQLWLHV�IRU�
HĴFLHQF\��/LPLW�QXPEHU�RI�SURJUDPV�LQWHUIDFHV�VWDĳ�PXVW�
HQJDJH�ZLWK�WR�GR�WKHLU�ZRUN��

�6PDUWHU��QRW�KDUGHU��



23325781,7<��

3ULRULWL]H�VWDĳ�QHHGV�DORQJVLGH�FODLPDQW��HPSOR\HU��
DQG�OHJLVODWLYH�SULRULWLHV�

3RWHQWLDO�DFWLRQV
š 6HHN�RXW�SURMHFWV�WKDW�DXWRPDWH�PDQXDO��VORZ�SURFHVVHV�

š %DODQFH�VWDĳ�QHHGV�DORQJ�ZLWK�FODLPDQW�QHHGV�LQ�FDOFXODWLQJ�
SULRULWLHV��$OOHYLDWLQJ�VWDĳ�EXUGHQ�ZLOO�DOOHYLDWH�FODLPDQW�EXUGHQ�

š ([LVWLQJ�RSHUDWLRQDO�VWUDWHJLHV�DQG�SULRULWLHV�KDYH�EHHQ�SRVWSRQHG�
�DJLOH�SUDFWLFHV��NQRZQ�ı[HV�SULRU�WR�SDQGHPLF���0DNH�VSDFH�WR�
UHWXUQ�WR�WKHVH�JRDOV��



6833257,1*�),1',1*6��

6WDĳ�LV�DW�FDSDFLW\��VRPH�SUH�SDQGHPLF�
RSHUDWLRQDO�JRDOV�KDYH�EHHQ�GHSULRULWL]HG��

š ,PSDFW�RI�FRPSHWLQJ�SULRULWLHV��GH�SULRULWL]DWLRQ�RI�H[LVWLQJ�
RSHUDWLRQDO�JRDOV��DJLOH�SUDFWLFHV�WXUQHG�LQWR�ŗMXVW�GR�LWŘ�

š 0DQ\�LQWHUIDFHV�WKDW�VWDĳ�QHHG�WR�XVH�LQ�RUGHU�WR�GR�ZRUN��ZH�
FRXQWHG�������DOO�EXLOW�RQ�WRS�RI�WKH�VDPH�GDWD�



³ ³ŗ:HŖUH�XVHG�WR�KDQGOLQJ���ş����FODLPV�
D�ZHHN��EXW�DUH�KDQGOLQJ�����ZLWKRXW�
DGGLWLRQDO�SHRSOH�Ř



23325781,7<��

,PSDFW�RI�WKLV�ZRUN�

� ':'�VWDĳ�KDYH�VNLOOV�DQG�DUH�DFWLYHO\�ZRUNLQJ�RQ�WKH�FXUUHQW�
SODWIRUPV�Š�VXSSRUWLQJ�WKHVH�SHRSOH�DQG�PDLQWDLQLQJ�WKHVH�VNLOOV�
SRVLWLYHO\�LPSDFWV�VXVWDLQDELOLW\�RI�PRGHUQL]DWLRQ�HĳRUWV

� :LOO�JLYH�VWDĳ�PRUH�WLPH�WR�GHOLYHU�KLJKHU�YDOXH�ZRUN��LQFOXGLQJ�
VXSSRUWLQJ�RI�PRGHUQL]DWLRQ�HĳRUWV�RU�EXVLQHVV�
LQWHOOLJHQFH�UHSRUWLQJ�



23325781,7<���

8QGHUVWDQG�DQG�DXWRPDWH�PDQXDO�ZRUNĲRZV�
LQ�$63

8VH�GDWD�DQG�DQDO\WLFV�WR�HYDOXDWH�WKH�WKLQJV�WDNLQJ�PRVW�WLPH�DQG�
LPSDFWLQJ�FODLPDQWV�PRVW���,GHQWLI\�KLJKHVW�SULRULW\�PDQXDO�SURFHVVHV�
WR�DXWRPDWH��RU�QRW��GHSHQGLQJ�RQ�OLIW��



$63�6WDĳ�KDYH�D�QXPEHU�RI�PDQXDO�ZRUNDURXQGV�
EHFDXVH�RI�WKH�JDSV�LQ�V\VWHP�IXQFWLRQ�DQG�WKH�
GLĴFXOW\�RI�PDNLQJ�XSGDWHV��7KLV�LV�WKH�ELJJHVW�
FDXVH�RI�GHOD\V�WR�FODLPDQWV�
)RU�KLJK�SULRULW\�IXQFWLRQDOLW\��WKLUG�SDUWLHV�DUH�SURFHVVLQJ�GDWD�RXWVLGH�
RI�WKH�V\VWHP��6SULQJ0/��DQG�SRUWLQJ�LW�EDFN�LQ��PDQXDOO\��

6833257,1*�),1',1*6���



³ ³ŗ:H�>$63@�DUH�WKH�HQG�RI�WKH�URSH��ZH�
DUH�WKH�RQHV�ZKR�KDQGOH�HYHU\WKLQJ�
WKDW�WKH�V\VWHP�FDQŖW�Ř



23325781,7<��

,PSDFW�RI�WKLV�ZRUN�

� 5HGXFH�WKH�GHOD\�RI�EHQHıW�SD\PHQWV�IRU�FODLPDQWV

� 6KLIW�WKH�IRFXV�RI�$63�VWDĳ�WR�KLJKHU�YDOXH�ZRUN

� $OOHYLDWH�FRVW�RI�WUDLQLQJ�UDPS�XS�WLPH�DQG�ZRUN�PDQDJHPHQW�



23325781,7<���

,QYHVW�LQ�IRXQGDWLRQDO�PRGHUQ�SUDFWLFHV�LQ�VHFXULW\��
'HYRSV��DQG�SURGXFW�RZQHUVKLS

3HRSOH�DUH�UHDG\�IRU�FKDQJH��LQFOXGLQJ�FXOWXUDO�DQG
RUJDQL]DWLRQDO�FKDQJH��7KLV�LV�DQ�RSSRUWXQLW\�WR�LQWURGXFH
0RUH�RI�WKHVH�IRXQGDWLRQDO�SUDFWLFHV�WR�\RXU�RUJDQL]DWLRQ��ORQJ�WHUP��



23325781,7<���

,QYHVW�LQ�IRXQGDWLRQDO�PRGHUQ�SUDFWLFHV�LQ�VHFXULW\��
'HYRSV��DQG�SURGXFW�RZQHUVKLS

3RWHQWLDO�DFWLRQV
š (PEHG�XVHU�FHQWHUHG�GHVLJQ�LQWR�UHTXLUHPHQWV�GHYHORSPHQW��5H�LQYHVW�
LQ�DJLOH�PHWKRGV�DQG�HPSRZHU�SURGXFW�RZQHUV��

š (VWDEOLVK�D�FURVV�GLYLVLRQ�SURGXFW�WHDP�WR�OHDG�PRGHUQL]DWLRQ�ZRUN�

š ,GHQWLI\�D�VWDWH�HPSOR\HH�OHDG�WR�GULYH�YHQGRU�HĳRUWV�DQG�SULRULWL]H�
FXVWRPHU�FHQWULF�GHVLJQ�

š ,QYROYH�VHFXULW\�HDUOLHU��DQG�LQYHVW�LQ�VHFXULW\�UHVRXUFLQJ�DQG�SURFHVV�
GRFXPHQWDWLRQ�DQG�DXWRPDWHG�WRROV�

š %XLOG�D�&,�&'�SLSHOLQH�DV�SDUW�RI�DQ\�QHZ�DSSOLFDWLRQ�GHYHORSPHQW��XVLQJ�
DXWRPDWHG�WHVWLQJ�WR�GHFUHDVH�SURGXFWLRQ�ULVNV�



6833257,1*�),1',1*6���

:KLOH�$JLOH�ZDV�LQWURGXFHG�LQ�������PRGHUQ�SURGXFW�
GHYHORSPHQW�SUDFWLFHV�KDYH�EHHQ�VHW�DVLGH�WR�GHDO�
ZLWK�WKH�KXJH�YROXPH�RI�ZRUN�

š 5HTXLUHPHQWV�DUH�GHVFULEHG�LQ�WHUPV�RI�RXWSXW�DQG�EXJ�ı[HV��'HVLUH�WR�
PRYH�WR�EXVLQHVV�GULYHQ��RXWFRPHV�IRFXVHG�IHDWXUH�GHYHORSPHQW��

š 6HFXULW\�QRW�LQYROYHG�DW�WKH�VWDUW��IRFXVLQJ�RQ�XVHU�DGPLQLVWUDWLRQ�DQG�
FRPSOLDQFH�UHSRUWLQJ�UDWKHU�WKDQ�DSSOLFDWLRQ�VHFXULW\�

š 6WHSV�WKDW�FDQ�EH�DXWRPDWHG��VXFK�DV�WHVWLQJ�DQG�GHSOR\PHQW�
DUH�VWLOO�PDQXDO��FUHDWLQJ�DGGLWLRQDO�ZRUN�DQG�LQFUHDVLQJ�ULVNV
RI�DFFLGHQWV�



³ ³ŗ3HRSOH�FKHFNLQJ�RXW�FRGH�LQ�>WKH�
GHYHORSPHQW�HQYLURQPHQW@�LV�FDXVLQJ�
FRGH�PHUJH�LVVXHV�DQG�PHDQV�ZH�DUH�
RYHUZULWLQJ�HDFK�RWKHU�Ř



23325781,7<��

,PSDFW�RI�WKLV�ZRUN�

� &XVWRPHU�H[SHULHQFH�DW�FHQWHU�RI�DOO�GHYHORSPHQW�HĳRUWV��GHOLYHULQJ�YDOXH�
PRUH�TXLFNO\�WR�HQG�XVHUV�

� &RQWLQXRXV�GHSOR\PHQW�DQG�LQWHJUDWLRQ�RI�FRGH

� $XWRPDWHG�WHVWLQJ�ZLOO�UHOLHYH�PDQXDO�SURFHVVHV�FRQGXFWHG�E\�VWDĳ��RIWHQ�
QHZ�WR�WHVWLQJ�VRIWZDUH

� $OORZV�SURJUDPPHUV�WR�ZRUN�RQ�PRUH�YDOXH�DGGHG�ZRUN�YV��GLVFRQQHFWHG�
SDWFKHV

� ,PSURYHV�WLPH�WR�GHOLYHU\�E\�PDSSLQJ�HQG�WR�HQG�SDWK�WR�SURGXFWLRQ�

� %HWWHU�HQYLURQPHQW�IRU�KLULQJ�D�PRGHUQ�YHQGRU�WHDP�



������5RDGPDS
3ULRULWL]H�RI�LQWHQGHG�
RXWFRPHV

,GHQWLI\LQJ�':'�UROHV�
�UHVRXUFH�SODQQLQJ��FKDQJH�
PDQDJHPHQW�VWUDWHJ\��
SURGXFW�RZQHUVKLS�

&RVW�HVWLPDWLRQ

,Q�WKH�QH[W���ZHHNVő��



������5RDGPDS
3ULRULWL]H�RI�LQWHQGHG�
RXWFRPHV

,GHQWLI\LQJ�':'�UROHV�
�UHVRXUFH�SODQQLQJ��FKDQJH�
PDQDJHPHQW�VWUDWHJ\��
SURGXFW�RZQHUVKLS�

&RVW�HVWLPDWLRQ

,Q�WKH�QH[W���ZHHNVő��

������&ORVH�
LQIRUPDWLRQ�JDSV
3URWRW\SH�EDVHG�RQ�RXU�
K\SRWKHVHV

6HUYLFH�EOXHSULQW

0RUH�UHVHDUFK�LQWR�RWKHU�
VWDWHV�

6\VWHP�GLDJUDPPLQJ�



������5RDGPDS
3ULRULWL]H�RI�LQWHQGHG�
RXWFRPHV

,GHQWLI\LQJ�':'�UROHV�
�UHVRXUFH�SODQQLQJ��FKDQJH�
PDQDJHPHQW�VWUDWHJ\��
SURGXFW�RZQHUVKLS�

&RVW�HVWLPDWLRQ

,Q�WKH�QH[W���ZHHNVő��

������&ORVH�
LQIRUPDWLRQ�JDSV
3URWRW\SH�EDVHG�RQ�RXU�
K\SRWKHVHV

6HUYLFH�EOXHSULQW

0RUH�UHVHDUFK�LQWR�RWKHU�
VWDWHV

6\VWHP�GLDJUDPPLQJ�

������$FTXLVLWLRQ
,GHQWLI\�ZKLFK�SLHFHV�WR�
EXLOG�DQG�RU�EX\

0DUNHW�UHVHDUFK

5)3�GH�ULVNLQJ�ZRUNVKRS�

)LQLVKLQJ�5)3V



8SFRPLQJ�PLOHVWRQHV

'H�ULVNLQJ�
$FTXLVLWLRQ�
:RUNVKRS�

š 5HıQH�'UDIW�
5)4�

š $OLJQPHQW�
DFURVV�WHDP�RQ�
URDGPDS�	�
SULRULWL]HG�
FRPSRQHQWV�

0D\����	��� �����ş�����

5HYLHZ�5)4�	�
5HOHDVH�GUDIW�IRU�
FRPPHQW�E\�
������RSHQ�IRU���
ZHHNV

)LQDO�UHYLHZ�DQG�
DGMXVWPHQWV�WR�
5)3�

�����ş�����

3XEOLVK�ıQDO�
5)3�

�����ş����� ����ş������

5HFHLYH�
TXHVWLRQV�	�
SURSRVDOV�

�����ş�����

,QWHUYLHZV�	�
VHOHFWLRQ

š ��ZHHNV�RI�
YHQGRU�
IHHGEDFN��

3ULRULWL]H�8,�
RXWFRPHV��%XLOG�
5RDGPDS��GUDIW�
VROLFLWDWLRQ

š 'UDIWHG�5)4�

š 'UDIWHG�
URDGPDS

š %XLOG�YV��EX\�
GLVFXVVLRQ

���������



7KDQN�\RX�



$SSHQGL[



��

$GDSWHG�IURP�VOLGHV�E\�*UHJ�:DONHU����)

'HY6HF2SV



'HY6HF2SV
QRXQ
$Q�HQYLURQPHQW�ZKHUH�WKH�WHFK�WHDP�
RQ�D�VRIWZDUH�SURMHFW�ZRUNV�WRJHWKHU�
WR�IDFLOLWDWH�WKH�FRQWLQXRXV�GHOLYHU\�RI�
VDIH�DQG�YDOXDEOH�VRIWZDUH�

��



��

GHYHORSPHQW��ZULWLQJ�FRGH�
VHFXULW\��PDNLQJ�VXUH�FRGH�LV�VDIH�

RSHUDWLRQV��FRGH�ZRUNLQJ�LQ�SURGXFWLRQ�



&XOWXUH�
3UDFWLFHV
7RROV

��

'HQYHU�6PDUW�&LWLHV�3URMHFW����$GDSWHG�IURP�VOLGHV�E\�*UHJ�:DONHU����)



��

1RW�DQ�XQFRPPRQ�SDWWHUQ�IRU�JRYHUQPHQW���

'HYHORSHU

6HFXULW\6\VDGPLQ

%XVLQHVV�



��

$Q�LGHDO�ZH�FDQ�ZRUN�WRZDUGV��RQH�
GD\�PHHWLQJ�HPDLO�FDOO�DW�D�WLPH���

'HYHORSHU

6HFXULW\6\VDGPLQ

%XVLQHVV�



2SHQ�FRPPXQLFDWLRQV�DQG�

NQRZOHGJH�VKDULQJ�
HQKDQFH�WUXVW�ZLWKLQ�WKH�WHDP

��

&RQWLQXRXV�IHHGEDFN�
UHVXOWV�LQ�WLJKWHU�SURFHVVHV�
WKDW�JHW�EHWWHU�DQG�EHWWHU

(PSKDVL]HV�WKH�HQWLUH�

V\VWHP��QRW�MXVW�RQH�SLHFH��
GHSDUWPHQW��RU�LQWHUHVW

([SHULPHQWDWLRQ�OHWV�XV�
OHDUQ�IURP�VXFFHVVHV�DQG�
IDLOXUHV��FRQVWDQWO\

'HY6HF2SV�FXOWXUH�Š�ZKDW�DQG�ZK\



&ROODERUDWLYH�
ZRUNVSDFHV�DQG�
FKDW�EDVHG�FRPPXQLFDWLRQ�
WRROV

��

,QFOXGH�DOO�'HY6HF2SV�
VWDNHKROGHUV�LQ�PHHWLQJV��
WRROV��FKHFN�LQV�DQG�
FRPPXQLFDWLRQV

5HJXODU�PHHWLQJV�DQG�
UHWURVSHFWLYHV�ZLWK�DOO�
'HY6HF2SV�WHDPPDWHV

([SHULPHQW�ZLWK�RQH�
'HY6HF2SV�SUDFWLFH�DW�D�WLPH��
SULRULWL]HG�DQG�FKRVHQ�E\�WKH�
WHDP

'HY6HF2SV�FXOWXUH�Š�VRPH�LGHDV�IRU�KRZ



&XOWXUH�
3UDFWLFHV
7RROV

��

'HQYHU�6PDUW�&LWLHV�3URMHFW����$GDSWHG�IURP�VOLGHV�E\�*UHJ�:DONHU����)



��'HY6HF2SV�SUDFWLFHV�
WR�DVN�\RXU�WHFKQRORJ\�
YHQGRUV�WR�XVH

��

'HQYHU�6PDUW�&LWLHV�3URMHFW����$GDSWHG�IURP�VOLGHV�E\�*UHJ�:DONHU����)



��

���7HVWLQJ



��

'RHV�LW�GR�ZKDW�LWŖV�VXSSRVHG�WR"��
'R�WKH�WKLQJV�WKDW�ZRUNHG�\HVWHUGD\�VWLOO�ZRUN�
WRGD\"

7HVWLQJ�LV�DERXW�PDNLQJ�VXUH�WKH�DSSOLFDWLRQ�GRHV�
ZKDW�LWŖV�VXSSRVHG�WR�DQG�FDWFKLQJ�EXJV�DV�HDUO\�DV�
SRVVLEOH�



��

7HVWLQJ�DSSOLFDWLRQV

� $VVHUW�ZKDW�WKH�IHDWXUHV�RI�WKH�
DSSOLFDWLRQ�VKRXOG�GR�
DVVHUW�VFUHHQ�RXWSXW� �
²+HOOR�³



��

7HVWLQJ�DSSOLFDWLRQV

� $VVHUW�ZKDW�WKH�IHDWXUHV�RI�WKH�
DSSOLFDWLRQ�VKRXOG�GR�
DVVHUW�VFUHHQ�RXWSXW� �
²+HOOR�³

� :ULWH�VRPH�FRGH�WR�LPSOHPHQW�WKRVH�
IHDWXUHV�
SXWV�²+HOOR�³



��

7HVWLQJ�DSSOLFDWLRQV

� $VVHUW�ZKDW�WKH�IHDWXUHV�RI�WKH�
DSSOLFDWLRQ�VKRXOG�GR�
DVVHUW�VFUHHQ�RXWSXW� �
²+HOOR�³

� :ULWH�VRPH�FRGH�WR�LPSOHPHQW�WKRVH�
IHDWXUHV�
SXWV�²+HOOR�³

� ([HFXWH�WKH�WHVWV�WR�PDNH�VXUH�WKH�
DSSOLFDWLRQ�GRHV�ZKDW�ZH�H[SHFW�
)LQLVKHG�LQ����V����DVVHUWLRQ
��IDLOXUHV����HUURUV



:ULWLQJ�WHVWV�RIWHQ�KHOSV�\RX�

XQGHUVWDQG�WKH�SUREOHP�
\RX�IHDWXUH�LV�WU\LQJ�WR�VROYH

��

*RRG�WHVWV�PDNH�VXUH�ı[HG�
EXJV�VWD\�ı[HG�Š�

UHJUHVVLRQ�WHVWLQJ

7HVWV�FDQ�KHOS�IXWXUH�
GHYHORSHUV�XQGHUVWDQG�ZKDW�D�
IHDWXUH�GRHV�Š�WKH\ŖUH�OLNH�

GRFXPHQWDWLRQ

6RPH�EDG�GHYHORSPHQW�KDELWV�
PDNH�WHVWLQJ�GLĴFXOW�Š�WHVWV�

HQFRXUDJH�JRRG�KDELWV

:K\�LV�WHVWLQJ�JRRG"



��

���&RQWLQXRXV�
,QWHJUDWLRQ

21(��68%+($'



��

0DNLQJ�VXUH�WKH�GLĳHUHQW�SDUWV�JR�WRJHWKHU��HDFK�
VWHS�RI�WKH�ZD\

&RQWLQXRXV�LQWHJUDWLRQ�LV�WDNLQJ�HDFK�FKDQJH��DV�LW�
KDSSHQV��DQG�FKHFNLQJ�ZKHWKHU�LW�EUHDNV�WKH�
SURGXFW���7KLV�ZD\�WKH�WHDP�NQRZV�TXLFNO\��DV�VRRQ�
DV�D�FKDQJH�LV�PDGH��UDWKHU�WKDQ�GD\V�RU�ZHHNV�
ODWHU�



��

)URP�PDQ\��RQH

VWDUW



��

)URP�PDQ\��RQH

GHYHORSHU��

VWDUW



��

)URP�PDQ\��RQH

GHYHORSHU��

GHYHORSHU��

GHYHORSHU��

VWDUW



��

)URP�PDQ\��RQH

GHYHORSHU��

GHYHORSHU��

GHYHORSHU��

VWDUW



��

)URP�PDQ\��RQH

GHYHORSHU��

GHYHORSHU��

GHYHORSHU��

VWDUW



��

)URP�PDQ\��RQH

VWDUW

GHYHORSHU��

GHYHORSHU��

GHYHORSHU��



��

)URP�PDQ\��RQH

VWDUW

GHYHORSHU��

GHYHORSHU��

GHYHORSHU��

ILQLVK



��

7KDW�ORRNV�OLNH�D�
GLVDVWHU�DERXW�WR�

KDSSHQ���



��

(YHU\WKLQJ�LV�RND\���

VWDUW

GHYHORSHU��

WHVWV



��

���DQG�LWŖV�VWLOO�RND\���

VWDUW

GHYHORSHU��

GHYHORSHU��

GHYHORSHU��

WHVWV WHVWV



��

���DQG�LWŖV�VWLOO�RND\���

VWDUW

GHYHORSHU��

GHYHORSHU��

GHYHORSHU��

WHVWV WHVWV WHVWV



��

���DQG�LWŖV�VWLOO�RND\���

VWDUW

GHYHORSHU��

GHYHORSHU��

GHYHORSHU��

WHVWV WHVWV WHVWV WHVWV



��

���DQG�LWŖV�VWLOO�RND\���

VWDUW

GHYHORSHU��

GHYHORSHU��

GHYHORSHU��

WHVWV WHVWV WHVWV WHVWV WHVWV



��

���DQG�HYHU\WKLQJ�LV�JRRG�

VWDUW

GHYHORSHU��

GHYHORSHU��

GHYHORSHU��

ILQLVK

WHVWV WHVWV WHVWV WHVWV WHVWV WHVWV



$V�FKDQJHV�DUH�PDGH��ZH�FDQ�
KDYH�DVVXUDQFHV�WKDW�
HYHU\WKLQJ�VWLOO�ZRUNV

���

'HYHORSHUV�FDQ�ZRUN�RQ�
PXOWLSOH�IHDWXUHV�
VLPXOWDQHRXVO\

7HVWV�DUHQŖW�WKH�RQO\�WKLQJ�ZH�
FDQ�&,�Š�ZH�FDQ�DOVR�FKHFNV�
IRU�VHFXULW\��FRPSOLDQFH��
DFFHVVLELOLW\��FRGH�VW\OH��
GRFXPHQWDWLRQ���

&,�UHVXOWV�DUH�XVXDOO\�RSHQ�WR�
WKH�ZKROH�WHDP�Š�HYHU\RQH�
FDQ�VHH�ZKDWŖV�JRLQJ�RQ

:K\�LV�FRQWLQXRXV�LQWHJUDWLRQ�JRRG"



���

���&RQWLQXRXV�
'HOLYHU\

21(��68%+($'



���

0DNLQJ�WKH�QHZ��XSGDWHG�DSS�DYDLODEOH�DV�RIWHQ�
DV�SRVVLEOH�

(YHU\�WLPH�VRPH�FKDQJHV�JHWV�SXOOHG�LQWR�WKH�DSS��
WKH�DSS�JHWV�GHSOR\HG�



���

7KH�GHOLYHU\

6RPHWKLQJ�FKDQJHV���



���

7KH�GHOLYHU\

6RPHWKLQJ�FKDQJHV���

���ZKLFK�LV�D�VLJQDO�
IRU�D�EXLOG�WR�VWDUW���



���

7KH�GHOLYHU\

6RPHWKLQJ�FKDQJHV���

���ZKLFK�LV�D�VLJQDO�
IRU�D�EXLOG�WR�VWDUW���

���ZKLFK�PHDQV�LW¶V�
WLPH�IRU�GHSOR\PHQW



&RQWLQXRXV�GHOLYHU\�HQDEOHV�
PXOWLSOH�ŗNLQGVŘ�RI�GHSOR\V�Š�
WHVW��VWDJLQJ��SURGXFWLRQ��HWF�

'HOLYHULHV�EHFRPH�URXWLQH�DQG�
XQH[FLWLQJ��ZKLFK�LV�D�QLFH�
FKDQJH�RI�SDFH�IRU�RSV

&KDQJHV�FDQ�EH�TXLFNO\�PDGH�
DYDLODEOH�WR�XVHUV�IRU�WKHLU�
WHVWLQJ�DQG�IHHGEDFN

���

3UREOHPV�WKDW�DUHQŖW�FRYHUHG�
E\�WHVWV�FDQ�EH�LGHQWLıHG�LQ�
GD\V�LQVWHDG�RI�ZHHNV

:K\�LV�FRQWLQXRXV�GHOLYHU\�JRRG"



���

���$XWRPDWH�



���

$Q�DXWRPDWHG�&,�&'�SURFHVV

D�GHYHORSHU�
PDNHV�D�
FKDQJH



���

$Q�DXWRPDWHG�&,�&'�SURFHVV

D�GHYHORSHU�
PDNHV�D�
FKDQJH

&,�SURFHVV�
GHWHFWV�

FKDQJH�DQG�
UXQV�WHVWV



���

$Q�DXWRPDWHG�&,�&'�SURFHVV

D�GHYHORSHU�
PDNHV�D�
FKDQJH

&,�SURFHVV�
GHWHFWV�

FKDQJH�DQG�
UXQV�WHVWV

&'�SURFHVV�
VWDUWV�D�

EXLOG�ZKHQ�
WHVWV�SDVV



���

$Q�DXWRPDWHG�&,�&'�SURFHVV

D�GHYHORSHU�
PDNHV�D�
FKDQJH

&,�SURFHVV�
GHWHFWV�

FKDQJH�DQG�
UXQV�WHVWV

&'�SURFHVV�
VWDUWV�D�

EXLOG�ZKHQ�
WHVWV�SDVV

&'�SURFHVV�
GHSOR\V�

ZKHQ�EXLOGV�
ILQLVK



���

$Q�DXWRPDWHG�&,�&'�SURFHVV

D�GHYHORSHU�
PDNHV�D�
FKDQJH

&,�SURFHVV�
GHWHFWV�

FKDQJH�DQG�
UXQV�WHVWV

&'�SURFHVV�
VWDUWV�D�

EXLOG�ZKHQ�
WHVWV�SDVV

&'�SURFHVV�
GHSOR\V�

ZKHQ�EXLOGV�
ILQLVK

7KLV�LV�
WKH�RQO\�
PDQXDO�
VWHS�



���

$Q�DXWRPDWHG�&,�&'�SURFHVV

D�GHYHORSHU�
PDNHV�D�
FKDQJH

&,�SURFHVV�
GHWHFWV�

FKDQJH�DQG�
UXQV�WHVWV

&'�SURFHVV�
VWDUWV�D�

EXLOG�ZKHQ�
WHVWV�SDVV

&'�SURFHVV�
GHSOR\V�

ZKHQ�EXLOGV�
ILQLVK

<RX�FDQ�HQIRUFH�
VSHFLILF�FRQGLWLRQV�

DW�HDFK�VWHS



&RPSXWHUV�DUH�UHDOO\�JRRG�DW�

GRLQJ�UHSHDWHG�WDVNV�WKH�
VDPH�ZD\�HDFK�WLPH��

���

$XWRPDWLRQ�FDQ�EH�DXGLWHG�IRU�

SROLF\�DQG�VHFXULW\�
FRPSOLDQFH�

$XWRPDWLRQ�VFULSWV�DUH�WUHDWHG�
OLNH�FRGH�DQG�PDLQWDLQHG�ZLWK�

YHUVLRQ�FRQWURO�

'HY��VHF��DQG�RSV�DUH�PRUH�

HĴFLHQW�

:K\�LV�DXWRPDWLRQ�JRRG"



6LGH�HĳHFW�RI�LQVLVWLQJ�
RQ�WKHVH�SUDFWLFHV���

���

'HQYHU�6PDUW�&LWLHV�3URMHFW����$GDSWHG�IURP�VOLGHV�E\�*UHJ�:DONHU����)



+HOSV�DWWUDFW�
EHVW�LQ�WKHLU�ıHOG�
WHFKQRORJ\�YHQGRUV�



&XOWXUH�
3UDFWLFHV
7RROV

���

'HQYHU�6PDUW�&LWLHV�3URMHFW����$GDSWHG�IURP�VOLGHV�E\�*UHJ�:DONHU����)



1RW�DV�LPSRUWDQW�

7KHUH�DUH�ORWV�DQG�ORWV�RI�JUHDW�WRROV�RXW�WKHUH�IRU�
LPSOHPHQWLQJ�DQ\�DOO�RI�WKHVH�'HY6HF2SV�SUDFWLFHV�

:KLFK�\RX�FKRRVH�GHSHQGV�RQ�\RXU�WHFK�VWDFN��\RXU�
SURMHFW�QHHGV��DQG�WHDP�SUHIHUHQFHV�

&KRRVLQJ�WKH�WRROV�FRPHV�ODVW�



4XHVWLRQ��
:KDW�DERXW�D�OHJDF\�V\VWHP�ZLWK�QRQH�RI�WKHVH�
WRROV�SUDFWLFHV�FXUUHQWO\�LQ�SODFH"�

���

'HQYHU�6PDUW�&LWLHV�3URMHFW����$GDSWHG�IURP�VOLGHV�E\�*UHJ�:DONHU����)



6WDUW�VPDOO��EXW�VWDUW�VRPHZKHUH�

��DXWRPDWHG�WHVW�!���DXWRPDWHG�WHVWV

��FRQWLQXRXV�LQWHJUDWLRQ�SLSHOLQH�!���SLSHOLQHV

3UDFWLFH��UHDS�WKH�EHQHıWV��DQG�UHSHDW��



4XHVWLRQ��
:KDW�NLQG�RI�WKLQJV�GRHV�WKH�VHFXULW\�WHDP�GR�LQ�
D�'HY6HF2SV�WHDP"

���

'HQYHU�6PDUW�&LWLHV�3URMHFW����$GDSWHG�IURP�VOLGHV�E\�*UHJ�:DONHU����)



,GHQWLI\�	�SULRULWL]H�VHFXULW\�LPSURYHPHQWV

&DVH�VWXG\�

'HY2SV�DQG�6HFXULW\�RQ�
D�6PDOO�7HDP�E\�$LGDQ�
)HOGPDQ����)�DOXP

https://medium.com/nycplanninglabs/devops-and-security-on-a-small-team-8709cfc5b0aa
https://medium.com/nycplanninglabs/devops-and-security-on-a-small-team-8709cfc5b0aa


%XLOG�FKHFNOLVWV�	�OLJKWZHLJKW�SURFHVVHV�

&DVH�VWXG\�

0RYLQJ�)DVW�DQG�6HFXULQJ�7KLQJV�
E\�0D[�)HOGPDQ��6ODFN

https://slack.engineering/moving-fast-and-securing-things-540e6c5ae58a


&ROODERUDWH��WHDFK�	�OHDUQ

([DPSOH��776�6ODFN����)ŖV�SDUHQW�DJHQF\�



˼�.H\�WDNHDZD\V

���

'HQYHU�6PDUW�&LWLHV�3URMHFW����$GDSWHG�IURP�VOLGHV�E\�*UHJ�:DONHU����)



���

'HY6HF2SV�HQDEOHV�
FRQWLQXRXV�GHOLYHU\�RI
YDOXDEOH��VDIH��ZRUNLQJ�VRIWZDUH��



'HY6HF2SV�LV�DERXW�D�WHDPŖV�
FXOWXUH��SUDFWLFHV��DQG�WRROV�
�LQ�PRUH�RU�OHVV�WKDW�RUGHU��

���



4XHVWLRQV�

:KDW�UHVRQDWHV�ZLWK�\RX�KHUH"

:KDW�VHHPV�VLPLODU�WR�WKH�ZD\�\RX�FXUUHQWO\�GHSOR\�
FRGH�RQ�\RXU�WHDPV"�:KDW�VHHPV�GLĳHUHQW"

:KDW�LGHDV�RU�TXHVWLRQV�GRHV�WKLV�VSDUN�IRU�\RX"


