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6RIWZDUH�3URFHVV�,PSURYHPHQW6RIWZDUH�3URFHVV�,PSURYHPHQW
D�FRPPRQ�DSSURDFK�LQ�,7�$3,D�FRPPRQ�DSSURDFK�LQ�,7�$3,

*DEULHOH�&RVPR*DEULHOH�&RVPR

&(51�,7�$3,�6,&(51�,7�$3,�6,

*DEULHOH�&RVPR#*DEULHOH�&RVPR#FHUQFHUQ��FKFK

&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

�

2XWOLQH2XWOLQH

�� &RPPRQ�REMHFWLYHV&RPPRQ�REMHFWLYHV

�� &RPPRQ�PHWKRGV&RPPRQ�PHWKRGV

�� 63,��FXUUHQW�VWDWXV63,��FXUUHQW�VWDWXV
±± *($17�*($17�

±± $1$3+($1$3+(

�� 63,��DFWLRQV�SODQQHG�IRU�\HDU�����63,��DFWLRQV�SODQQHG�IRU�\HDU�����

�� &RQFOXVLRQV&RQFOXVLRQV
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&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

�

&RPPRQ�REMHFWLYHV�IRU�63,&RPPRQ�REMHFWLYHV�IRU�63,

�� 8QGHUVWDQG��GHWHUPLQH�DQG�HVWDEOLVK�DSSOLFDEOH�SURFHGXUHV8QGHUVWDQG��GHWHUPLQH�DQG�HVWDEOLVK�DSSOLFDEOH�SURFHGXUHV
WR�6RIWZDUH�GHYHORSPHQW�DQG�PDLQWHQDQFH�RI�WKH�VRIWZDUHWR�6RIWZDUH�GHYHORSPHQW�DQG�PDLQWHQDQFH�RI�WKH�VRIWZDUH
SURGXFWV�SURGXFWV�

�� 0DNH�63,�D�6RIWZDUH�3URFHVV�0DNH�63,�D�6RIWZDUH�3URFHVV�OLIH�F\FOH�GULYHQOLIH�F\FOH�GULYHQ��
⇒⇒ 3ULPDU\�OLIH�F\FOH�SURFHVVHV�3ULPDU\�OLIH�F\FOH�SURFHVVHV�

±± JXDUDQWHH�WKDW�WKH�FRGH�TXDOLW\�ZLOO�QRW�GHJUDGH�ZLWK�WLPH�JXDUDQWHH�WKDW�WKH�FRGH�TXDOLW\�ZLOO�QRW�GHJUDGH�ZLWK�WLPH�
DSSO\�63,�DFWLRQV�DVVRFLDWHG�ZLWK�D�UHJXODU�4$�DFWLYLW\DSSO\�63,�DFWLRQV�DVVRFLDWHG�ZLWK�D�UHJXODU�4$�DFWLYLW\

±± DVVXUH�WKDW�FRXSOLQJ�ZLOO�QRW�LQFUHDVH�ZLWK�WKH�JURZLQJDVVXUH�WKDW�FRXSOLQJ�ZLOO�QRW�LQFUHDVH�ZLWK�WKH�JURZLQJ
FRPSOH[LW\�RI�WKH�VRIWZDUHFRPSOH[LW\�RI�WKH�VRIWZDUH

⇒⇒ ,PSURYH�RYHUDOO�XVDELOLW\�DQG�UREXVWQHVV�RI�DSSOLFDWLRQV�,PSURYH�RYHUDOO�XVDELOLW\�DQG�UREXVWQHVV�RI�DSSOLFDWLRQV�
LPSURYH�TXDOLW\��PDLQWDLQDELOLW\�DQG�UHOLDELOLW\�RI�WKH�FRGH�LPSURYH�TXDOLW\��PDLQWDLQDELOLW\�DQG�UHOLDELOLW\�RI�WKH�FRGH�

⇒⇒ $VVXUH�FRQWLQXLW\�DQG�LQWHJUDWLRQ�RI�UHJXODU�V\VWHP�WHVWLQJ$VVXUH�FRQWLQXLW\�DQG�LQWHJUDWLRQ�RI�UHJXODU�V\VWHP�WHVWLQJ
ZLWKLQ�WKH�QRUPDO�6RIWZDUH�GHYHORSPHQW�DFWLYLW\�ZLWKLQ�WKH�QRUPDO�6RIWZDUH�GHYHORSPHQW�DFWLYLW\�

&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

�

,PSURYHPHQW�6WUDWHJ\���JRDOV,PSURYHPHQW�6WUDWHJ\���JRDOV

�� 3URFHVV�(IIHFWLYHQHVV3URFHVV�(IIHFWLYHQHVV
±± DFWLYLWLHV�SHUIRUPHG�LQ�WKH�3URFHVV�DUH�DGHTXDWH�WR�SURGXFHDFWLYLWLHV�SHUIRUPHG�LQ�WKH�3URFHVV�DUH�DGHTXDWH�WR�SURGXFH

WKH�GHVLUHG�UHVXOWV��3URFHVV�FRPSOLDQFH��IOH[LELOLW\�WKH�GHVLUHG�UHVXOWV��3URFHVV�FRPSOLDQFH��IOH[LELOLW\�

�� 3URFHVV�6WDELOLW\3URFHVV�6WDELOLW\
±± UHGXFH�SHUIRUPDQFH�YDULDWLRQ��WR�DOORZ�D�3URFHVV�WR�EHKDYHUHGXFH�SHUIRUPDQFH�YDULDWLRQ��WR�DOORZ�D�3URFHVV�WR�EHKDYH

LQ�D�SUHGLFWDEOH�ZD\��3URFHVV�FRQWURO��VXSSRUW��WUDLQLQJ�LQ�D�SUHGLFWDEOH�ZD\��3URFHVV�FRQWURO��VXSSRUW��WUDLQLQJ�

�� 3URFHVV�(IILFLHQF\3URFHVV�(IILFLHQF\
±± RSWLPL]H�WKH�DPRXQW�RI�UHVRXUFHV�QHHGHG�WR�DFKLHYH�WKHRSWLPL]H�WKH�DPRXQW�RI�UHVRXUFHV�QHHGHG�WR�DFKLHYH�WKH

UHTXLUHG�RXWFRPHV��3URFHVV�LPSURYHPHQW��DXWRPDWLRQ�UHTXLUHG�RXWFRPHV��3URFHVV�LPSURYHPHQW��DXWRPDWLRQ�

�� 3URFHVV�&DSDELOLW\3URFHVV�&DSDELOLW\
±± SURGXFH�SUHGLFWDEOH�UHVXOWV�LQ�D�SUHGLFWDEOH�PDQQHU��3URFHVVSURGXFH�SUHGLFWDEOH�UHVXOWV�LQ�D�SUHGLFWDEOH�PDQQHU��3URFHVV

PDWXULW\��RUJDQL]DWLRQDO�DOLJQPHQW�PDWXULW\��RUJDQL]DWLRQDO�DOLJQPHQW�
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&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

�

%HQHILWV�"%HQHILWV�"

�� 7KHRU\�VD\V�WKDW7KHRU\�VD\V�WKDW
ZLWKRXW�SURSHUZLWKRXW�SURSHU
HQJLQHHULQJ�HQJLQHHULQJ�
❶❶ 5HVXOWV�PD\�QRW5HVXOWV�PD\�QRW

EH�H[DFWO\�WKRVHEH�H[DFWO\�WKRVH
RQH�H[SHFWVRQH�H[SHFWV

❷❷ 5HVXOWV�REWDLQHG5HVXOWV�REWDLQHG
DUH�QRW�ZRUWK�WKHDUH�QRW�ZRUWK�WKH
WLPH�VSHQW�WRWLPH�VSHQW�WR
DFKLHYH�WKHP�DQGDFKLHYH�WKHP�DQG
VSHQW�WR�UHLWHUDWHVSHQW�WR�UHLWHUDWH
DOZD\V�RQ�WKHDOZD\V�RQ�WKH
VDPH�SUREOHPVVDPH�SUREOHPV

&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

�

%HQHILWV�"��6RPH�H[DPSOHV���%HQHILWV�"��6RPH�H[DPSOHV���
�� H[SHFWHG�UHVXOWV�DUH�H[SHFWHG�UHVXOWV�DUH�

±± UHGXFWLRQ�RI�WRWDO�RYHUUXQ�WLPHUHGXFWLRQ�RI�WRWDO�RYHUUXQ�WLPH
±± UHGXFWLRQ�RI�ILQDQFLDO�ORVV�FDXVHG�E\�RYHUUXQQLQJ�FRVW�HVWLPDWHVUHGXFWLRQ�RI�ILQDQFLDO�ORVV�FDXVHG�E\�RYHUUXQQLQJ�FRVW�HVWLPDWHV

DQG�PLVVLQJ�PLOHVWRQHVDQG�PLVVLQJ�PLOHVWRQHV

(*) from ESI (European Software Institute) Balanced IT Scorecard
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&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

�

6RIWZDUH�3URFHVVHV6RIWZDUH�3URFHVVHV
•• DocumentationDocumentation

•• Configuration ManagementConfiguration Management

•• Quality AssuranceQuality Assurance

•• TestingTesting

•• Verification & ValidationVerification & Validation

•• Joint ReviewJoint Review

•• Problem ResolutionProblem Resolution

•• Project tasks ManagementProject tasks Management

•• Risk ManagementRisk Management

•• Improvement ProcessImprovement Process

•• Process EstablishmentProcess Establishment

•• Human resource ManagementHuman resource Management

•• InfrastructureInfrastructure

•• User Support, DistributionUser Support, Distribution

Development
System Requirements
Analysis and Design
Software Design
Software Construction
Software Integration

Primary Life Cycle
Supporting Life Cycle
Management Processes
Organizational Life Cycle
User-supplier Processes

&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

�

&RPPRQ�DSSURDFK�	�PHWKRGV&RPPRQ�DSSURDFK�	�PHWKRGV
�� $GRSW�D�ZHOO�GHILQHG�SURFHVV�PRGHO�WR�DGGUHVV�6RIWZDUH$GRSW�D�ZHOO�GHILQHG�SURFHVV�PRGHO�WR�DGGUHVV�6RIWZDUH

3URFHVV�LVVXHV��63,&(��&00��«3URFHVV�LVVXHV��63,&(��&00��«

�� &KRRVH�D�OLPLWHG�VHW�RI�GRPDLQV�ZKHUH�WR�DSSO\�DQ&KRRVH�D�OLPLWHG�VHW�RI�GRPDLQV�ZKHUH�WR�DSSO\�DQ
DVVHVVPHQW�DQG�D�63,�SURJUDP�DVVHVVPHQW�DQG�D�63,�SURJUDP�
±± ,GHQWLI\�FXUUHQW�UROHV�DQG�UHVSRQVLELOLWLHV�,GHQWLI\�FXUUHQW�UROHV�DQG�UHVSRQVLELOLWLHV�
±± ,GHQWLI\�SXUSRVHV��JRDOV�DQG�SULRULWLHV�,GHQWLI\�SXUSRVHV��JRDOV�DQG�SULRULWLHV�

�� $JUHH�RQ�D�VWUDWHJ\�IRU�FKDQJLQJ�WDLORULQJ�3URFHVVHV$JUHH�RQ�D�VWUDWHJ\�IRU�FKDQJLQJ�WDLORULQJ�3URFHVVHV
±± *UDGXDOO\�DSSO\�63,�DFWLRQV�WR�FRQFHUQHG�DUHDV�*UDGXDOO\�DSSO\�63,�DFWLRQV�WR�FRQFHUQHG�DUHDV�

�� 'R�QRW�IRFXV�RQO\�RQ�WHFKQLFDO�LVVXHV��'R�QRW�IRFXV�RQO\�RQ�WHFKQLFDO�LVVXHV��
±± 4XDOLW\�RI�SURGXFWV�HPEHGGHG�LQ�WKH�NQRZOHGJH�RI�WKH�VWDII4XDOLW\�RI�SURGXFWV�HPEHGGHG�LQ�WKH�NQRZOHGJH�RI�WKH�VWDII

�� 'LUHFW�UHODWLRQ�EHWZHHQ��4XDOLW\�RI�SURGXFWV��3URFHVVHV�SURGXFLQJ'LUHFW�UHODWLRQ�EHWZHHQ��4XDOLW\�RI�SURGXFWV��3URFHVVHV�SURGXFLQJ
WKHP��3HRSOH�SHUIRUPLQJ�SURFHVVHV�WKHP��3HRSOH�SHUIRUPLQJ�SURFHVVHV�

�� 'HILQH�PHDVXUHV�WR�TXDQWLI\�LPSDFW�RI�LPSURYHPHQW'HILQH�PHDVXUHV�WR�TXDQWLI\�LPSDFW�RI�LPSURYHPHQW
±± &RQVLGHU�PRQLWRULQJ�SURJUHVV�RI�WKH�63,�SURJUDP�DQG�LWHUDWLRQ&RQVLGHU�PRQLWRULQJ�SURJUHVV�RI�WKH�63,�SURJUDP�DQG�LWHUDWLRQ

DORQJ�ZLWK�6RIWZDUH�OLIH�F\FOH�DORQJ�ZLWK�6RIWZDUH�OLIH�F\FOH�
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&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

�

2UJDQL]DWLRQDO�DOLJQPHQW2UJDQL]DWLRQDO�DOLJQPHQW

�� 8VH�GH�IDFWR�VWDQGDUG�FHUWLILHG�FKDQQHOV��SURFHVV8VH�GH�IDFWR�VWDQGDUG�FHUWLILHG�FKDQQHOV��SURFHVV
PRGHOV��IRU�VRIWZDUH�,PSURYHPHQWPRGHOV��IRU�VRIWZDUH�,PSURYHPHQW

�� &RQVXOW�H[WHUQDO�SURMHFWV�DQG�RUJDQL]DWLRQV�WR�OHDUQ&RQVXOW�H[WHUQDO�SURMHFWV�DQG�RUJDQL]DWLRQV�WR�OHDUQ
VWUHQJWKV�DQG�ZHDNQHVVHV�RI�DGRSWHG�VROXWLRQV�IRUVWUHQJWKV�DQG�ZHDNQHVVHV�RI�DGRSWHG�VROXWLRQV�IRU
VRIWZDUH�GHYHORSPHQWVRIWZDUH�GHYHORSPHQW

�� $OORZ�DGRSWLRQ�RI�NH\�VRIWZDUH�WHFKQRORJLHV�DOLJQHG$OORZ�DGRSWLRQ�RI�NH\�VRIWZDUH�WHFKQRORJLHV�DOLJQHG
ZLWK�WRROV�DQG�SURGXFWV�DYDLODEOH�LQ�WKH�RUJDQL]DWLRQZLWK�WRROV�DQG�SURGXFWV�DYDLODEOH�LQ�WKH�RUJDQL]DWLRQ

�� 3URPRWH�WUDLQLQJ�DQG�LQQRYDWLRQ�LQ�VRIWZDUH3URPRWH�WUDLQLQJ�DQG�LQQRYDWLRQ�LQ�VRIWZDUH
WHFKQRORJ\WHFKQRORJ\

&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

6RIWZDUH�3URFHVVHV6RIWZDUH�3URFHVVHV
SURFHVV�DVVHVVPHQWSURFHVV�DVVHVVPHQW

�� 'HILQH�DQ�DVVHVVPHQW�PHWKRG'HILQH�DQ�DVVHVVPHQW�PHWKRG

�� ,GHQWLI\�WKH�VFRSH�RI�WKH�DVVHVVPHQW,GHQWLI\�WKH�VFRSH�RI�WKH�DVVHVVPHQW

�� 3ODQ�WKH�DVVHVVPHQW�IRU�HDFK�LQGLYLGXDO�FRPSRQHQW3ODQ�WKH�DVVHVVPHQW�IRU�HDFK�LQGLYLGXDO�FRPSRQHQW

�� 9DOLGDWH�WKH�UHWULHYHG�LQIRUPDWLRQ9DOLGDWH�WKH�UHWULHYHG�LQIRUPDWLRQ

�� ,GHQWLI\�VWURQJ�DQG�ZHDN�DUHDV,GHQWLI\�VWURQJ�DQG�ZHDN�DUHDV

�� $UFKLYH�DQG�YHUVLRQ�WKH�UHVXOWV$UFKLYH�DQG�YHUVLRQ�WKH�UHVXOWV

�� ,GHQWLI\�SULRULWLHV�IRU�LPSURYHPHQW�IURP�WKH�ILQDO,GHQWLI\�SULRULWLHV�IRU�LPSURYHPHQW�IURP�WKH�ILQDO
DVVHVVPHQW¶V�UDWLQJVDVVHVVPHQW¶V�UDWLQJV SPICE ISO/IEC-15504-5
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&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

7KH�63,&(�,62�,(&���������PRGHO7KH�63,&(�,62�,(&���������PRGHO

�� 6LQFH�������63,&(��6RIWZDUH�3URFHVV�,PSURYHPHQW6LQFH�������63,&(��6RIWZDUH�3URFHVV�,PSURYHPHQW
DQG�&DSDELOLW\�DQG�&DSDELOLW\�G(WHUPLQDWLRQG(WHUPLQDWLRQ��GHYHORSHG�D�VWDQGDUG��GHYHORSHG�D�VWDQGDUG
IUDPHZRUN�IRU�6RIWZDUH�3URFHVV�DVVHVVPHQW�ZLWKLQIUDPHZRUN�IRU�6RIWZDUH�3URFHVV�DVVHVVPHQW�ZLWKLQ
,62��,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ�,62��,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ�

�� ,W�SURSRVHV���OHYHOV�RI�PDWXULW\��,W�SURSRVHV���OHYHOV�RI�PDWXULW\��FDSDELOLW\�OHYHOVFDSDELOLW\�OHYHOV��
IURP�³����,QFRPSOHWH´�WR�³����2SWLPL]LQJ´�IURP�³����,QFRPSOHWH´�WR�³����2SWLPL]LQJ´�
±± (DFK�OHYHO�FKDUDFWHUL]HV�WKH�OHYHO�RI�XQGHUVWDQGLQJ�DQG(DFK�OHYHO�FKDUDFWHUL]HV�WKH�OHYHO�RI�XQGHUVWDQGLQJ�DQG

FRQWURO�E\�ZKLFK�WKH�3URFHVV�LV�SHUIRUPHGFRQWURO�E\�ZKLFK�WKH�3URFHVV�LV�SHUIRUPHG
±± ,W�UHSUHVHQWV�D�VHW�RI�,W�UHSUHVHQWV�D�VHW�RI�FR�ZRUNLQJFR�ZRUNLQJ�DWWULEXWHV�SURYLGLQJ�D�PDMRU�DWWULEXWHV�SURYLGLQJ�D�PDMRU

HQKDQFHPHQW�RI�FDSDELOLW\�LQ�WKH�SHUIRUPDQFH�RI�D�3URFHVVHQKDQFHPHQW�RI�FDSDELOLW\�LQ�WKH�SHUIRUPDQFH�RI�D�3URFHVV
±± /HYHOV��/HYHOV��,QFRPSOHWH��3HUIRUPHG��0DQDJHG��(VWDEOLVKHG�,QFRPSOHWH��3HUIRUPHG��0DQDJHG��(VWDEOLVKHG�

3UHGLFWDEOH��2SWLPL]LQJ3UHGLFWDEOH��2SWLPL]LQJ

&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

7KH�*HDQW��3URMHFW���GLVWULEXWHG�GHYHORSPHQW7KH�*HDQW��3URMHFW���GLVWULEXWHG�GHYHORSPHQW
�� 0RUH�WKDQ������FODVVHV�GLVWULEXWHG�LQ����&DWHJRULHV0RUH�WKDQ������FODVVHV�GLVWULEXWHG�LQ����&DWHJRULHV

�6RIWZDUH�FRPSRQHQWV�LQ�WKH�%RRFK�WHUPLQRORJ\��6RIWZDUH�FRPSRQHQWV�LQ�WKH�%RRFK�WHUPLQRORJ\�
�� +LHUDUFKLFDO�VWUXFWXUH�RI��FRPSOH[�&DWHJRULHV+LHUDUFKLFDO�VWUXFWXUH�RI��FRPSOH[�&DWHJRULHV

�� 'HYHORSPHQW�WHDPV�RUJDQL]HG�DFFRUGLQJ�WR�GRPDLQ'HYHORSPHQW�WHDPV�RUJDQL]HG�DFFRUGLQJ�WR�GRPDLQ
&DWHJRU\�GHILQLWLRQ��IURP�WKH�GHVLJQ�&DWHJRU\�GLDJUDP&DWHJRU\�GHILQLWLRQ��IURP�WKH�GHVLJQ�&DWHJRU\�GLDJUDP

�� &HQWUDOL]HG�FRRUGLQDWLRQ�RI�GRPDLQ�&DWHJRULHV&HQWUDOL]HG�FRRUGLQDWLRQ�RI�GRPDLQ�&DWHJRULHV
±± GRPDLQ�GHFRPSRVLWLRQ��!�JHRJUDSKLFDO�ORFDWLRQGRPDLQ�GHFRPSRVLWLRQ��!�JHRJUDSKLFDO�ORFDWLRQ
±± DVVLJQPHQW�RI�UHVSRQVLELOLWLHV�DQG�6XSSRUW����OHYHOVDVVLJQPHQW�RI�UHVSRQVLELOLWLHV�DQG�6XSSRUW����OHYHOV

�� 'LVWULEXWHG�UHVRXUFHV�DQG�IXQGV'LVWULEXWHG�UHVRXUFHV�DQG�IXQGV

�� 1HHGV�IRU�GHYHORSPHQW��KRPRJHQHRXV�FRPSXWLQJ1HHGV�IRU�GHYHORSPHQW��KRPRJHQHRXV�FRPSXWLQJ
HQYLURQPHQW��PHWKRGV�DQG�WRROVHQYLURQPHQW��PHWKRGV�DQG�WRROV
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&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

$SSOLFDELOLW\�WR�*HDQW�$SSOLFDELOLW\�WR�*HDQW�
�� /DVW�6RIWZDUH�3URFHVV�DVVHVVPHQW�DSSOLHG�WR�WKH/DVW�6RIWZDUH�3URFHVV�DVVHVVPHQW�DSSOLHG�WR�WKH

*HDQW��SURMHFW��2FWREHU�������63,&(�PRGHO�*HDQW��SURMHFW��2FWREHU�������63,&(�PRGHO�

�� 1HHG�WR�XQGHUVWDQG�DQG�GHWHUPLQH�DSSOLFDEOH1HHG�WR�XQGHUVWDQG�DQG�GHWHUPLQH�DSSOLFDEOH
SURFHGXUHV�WR�VRIWZDUH�GHYHORSPHQW�DQGSURFHGXUHV�WR�VRIWZDUH�GHYHORSPHQW�DQG
PDLQWHQDQFH�LQ�WKH�³SURGXFWLRQ´�SKDVH�RI�WKHPDLQWHQDQFH�LQ�WKH�³SURGXFWLRQ´�SKDVH�RI�WKH
VRIWZDUH�SURGXFWVRIWZDUH�SURGXFW

�� &RPSOH[LW\�IDFWRUV&RPSOH[LW\�IDFWRUV
±± 'LIIHUHQW�DSSOLFDELOLW\�OHYHOV�IRU�GLIIHUHQW�&DWHJRU\�GRPDLQV'LIIHUHQW�DSSOLFDELOLW\�OHYHOV�IRU�GLIIHUHQW�&DWHJRU\�GRPDLQV
±± 'LVWULEXWHG�GHYHORSPHQW�WHDPV�DQG�UHVRXUFHV'LVWULEXWHG�GHYHORSPHQW�WHDPV�DQG�UHVRXUFHV
±± &RPSOH[�FRRUGLQDWLRQ�DQG�FRQWURO�IRU�&RPSOH[�FRRUGLQDWLRQ�DQG�FRQWURO�IRU�VXSSRUWVXSSRUW��DFWLYLWLHV��DFWLYLWLHV
±± '\QDPLF�HQYLURQPHQW'\QDPLF�HQYLURQPHQW
±± /LPLWHG�PDQSRZHU/LPLWHG�PDQSRZHU

&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

7KH�*HDQW��VWUDWHJ\7KH�*HDQW��VWUDWHJ\
�� &RQVLGHU�3URFHVV�,PSURYHPHQW�DV�D�JUDGXDO�SURFHVV&RQVLGHU�3URFHVV�,PSURYHPHQW�DV�D�JUDGXDO�SURFHVV

±± ,GHQWLI\�WKH�NH\�DUHDV�QHHGLQJ�,PSURYHPHQW��OHYHO���,GHQWLI\�WKH�NH\�DUHDV�QHHGLQJ�,PSURYHPHQW��OHYHO���
±± $YRLG�WRR�PXFK�IRUPDOLW\��ZHDNQHVVHV�DOVR�LGHQWLILHG$YRLG�WRR�PXFK�IRUPDOLW\��ZHDNQHVVHV�DOVR�LGHQWLILHG

WKURXJK�H[SHULHQFH�LQ�WKH�RUJDQL]DWLRQWKURXJK�H[SHULHQFH�LQ�WKH�RUJDQL]DWLRQ
±± $OORZ�IRU�D�FRQWLQXRXV�,PSURYHPHQW��OLIH�F\FOH�GULYHQ$OORZ�IRU�D�FRQWLQXRXV�,PSURYHPHQW��OLIH�F\FOH�GULYHQ

�� �&KRVHQ��'RPDLQV�RI�DSSOLFDELOLW\�LQ�*HDQW���&KRVHQ��'RPDLQV�RI�DSSOLFDELOLW\�LQ�*HDQW��
±± 4�$�	�2SWLPL]DWLRQ�DFWLYLW\4�$�	�2SWLPL]DWLRQ�DFWLYLW\

�� DSSOLHG�WR�WKH�VRIWZDUH�SURGXFW�LQ�HLWKHU�JOREDO�DQG�FRPSRQHQWDSSOLHG�WR�WKH�VRIWZDUH�SURGXFW�LQ�HLWKHU�JOREDO�DQG�FRPSRQHQW
GRPDLQ�UHODWHG�FRQWH[WGRPDLQ�UHODWHG�FRQWH[W

±± $QDO\VLV�	�'HVLJQ�VRIWZDUH�F\FOH$QDO\VLV�	�'HVLJQ�VRIWZDUH�F\FOH
�� LGHQWLI\�WKH�ZHOO�HVWDEOLVKHG�223�SURFHGXUH�IRU�GHYHORSPHQWLGHQWLI\�WKH�ZHOO�HVWDEOLVKHG�223�SURFHGXUH�IRU�GHYHORSPHQW
DQG�PDLQWHQDQFHDQG�PDLQWHQDQFH

±± 7HVWLQJ7HVWLQJ
�� DVVXUH�FRQVWDQW�LPSURYHPHQW�DQG�FRQWLQXLW\�WR�V\VWHP�WHVWLQJDVVXUH�FRQVWDQW�LPSURYHPHQW�DQG�FRQWLQXLW\�WR�V\VWHP�WHVWLQJ
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&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

7KH�*HDQW��VWUDWHJ\7KH�*HDQW��VWUDWHJ\
4�$�	�2SWLPL]DWLRQ4�$�	�2SWLPL]DWLRQ

�� %\�DGRSWLRQ�RI�VSHFLDOL]HG�WRROV�DQG�VFULSWV%\�DGRSWLRQ�RI�VSHFLDOL]HG�WRROV�DQG�VFULSWV
±± 0RQLWRULQJ�RI�G\QDPLF�PHPRU\�DOORFDWLRQ�DSSOLHG�WR�WHVW�EHG0RQLWRULQJ�RI�G\QDPLF�PHPRU\�DOORFDWLRQ�DSSOLHG�WR�WHVW�EHG

DSSOLFDWLRQVDSSOLFDWLRQV
±± 3HUIRUPDQFH�PRQLWRULQJ�DQG�SURILOLQJ3HUIRUPDQFH�PRQLWRULQJ�DQG�SURILOLQJ
±± 6RXUFH�FRGH�ILOWHULQJ�IRU�FRQYHQWLRQV�DQG�FRGLQJ�UXOHV�YLRODWLRQV6RXUFH�FRGH�ILOWHULQJ�IRU�FRQYHQWLRQV�DQG�FRGLQJ�UXOHV�YLRODWLRQV
±± 6RXUFH�FRGH�ILOWHULQJ�IRU�PHWULFV�DQDO\VLV6RXUFH�FRGH�ILOWHULQJ�IRU�PHWULFV�DQDO\VLV
±± 7HVW�FRYHUDJH�DQDO\VLV�RQ�WHVW�EHG�DSSOLFDWLRQV7HVW�FRYHUDJH�DQDO\VLV�RQ�WHVW�EHG�DSSOLFDWLRQV

�� 'HSOR\�³JOREDO�FRQWH[W´�DFWLYLW\�WR�D�VSHFLDOL]HG�WHDP'HSOR\�³JOREDO�FRQWH[W´�DFWLYLW\�WR�D�VSHFLDOL]HG�WHDP
±± QRW�LQYROYHG�LQ�GHYHORSPHQWQRW�LQYROYHG�LQ�GHYHORSPHQW
±± LQ�FRRUGLQDWLRQ�ZLWK�WKH�6\VWHP�7HVWLQJ�WHDPLQ�FRRUGLQDWLRQ�ZLWK�WKH�6\VWHP�7HVWLQJ�WHDP
±± EDVHG�RQ�ZULWWHQ�SURFHGXUHV�DQG�EDVHG�RQ�ZULWWHQ�SURFHGXUHV�DQG�PXWXDO�WUXVWPXWXDO�WUXVW�ZLWK�GHYHORSHUV�DQG�ZLWK�GHYHORSHUV�DQG

&RRUGLQDWRUV&RRUGLQDWRUV

�� ,PSURYH�DXWRPDWLRQ��LQWHJUDWH�ZLWK�WRROV�IRU�WHVWLQJ,PSURYH�DXWRPDWLRQ��LQWHJUDWH�ZLWK�WRROV�IRU�WHVWLQJ

&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

*HDQW���4�$�	�2SWLPL]DWLRQ�����DFWLYLWLHV*HDQW���4�$�	�2SWLPL]DWLRQ�����DFWLYLWLHV
�� $GRSWLRQ�RI�VSHFLDOL]HG�WRROV�DQG�VFULSWV$GRSWLRQ�RI�VSHFLDOL]HG�WRROV�DQG�VFULSWV

→→ 0RQLWRULQJ�RI�G\QDPLF�PHPRU\�DOORFDWLRQ0RQLWRULQJ�RI�G\QDPLF�PHPRU\�DOORFDWLRQ
��LLPSURYH�RYHUDOO�XVDELOLW\�DQG�UREXVWQHVV�RI�WKH�DSSOLFDWLRQV�DW�UXQ�WLPH�PSURYH�RYHUDOO�XVDELOLW\�DQG�UREXVWQHVV�RI�WKH�DSSOLFDWLRQV�DW�UXQ�WLPH���
⊗⊗ LGHQWLI\�WHVW�EHG�DSSOLFDWLRQVLGHQWLI\�WHVW�EHG�DSSOLFDWLRQV
⊗⊗ GHILQH�UHVSRQVLELOLWLHV��JOREDO�FRQWH[W��DVVRFLDWHG�WR�5HOHDVH�GHILQH�UHVSRQVLELOLWLHV��JOREDO�FRQWH[W��DVVRFLDWHG�WR�5HOHDVH�

?? 3HUIRUPDQFH�PRQLWRULQJ�DQG�SURILOLQJ3HUIRUPDQFH�PRQLWRULQJ�DQG�SURILOLQJ
��LPSURYH�UXQ�WLPH�SHUIRUPDQFH�DQG�DYRLG�UHGXQGDQF\�LPSURYH�UXQ�WLPH�SHUIRUPDQFH�DQG�DYRLG�UHGXQGDQF\���
⊗⊗ LGHQWLI\�WHVW�EHG�DSSOLFDWLRQV��GHILQH�UHVSRQVLELOLWLHVLGHQWLI\�WHVW�EHG�DSSOLFDWLRQV��GHILQH�UHVSRQVLELOLWLHV

→→ 6RXUFH�FRGH�ILOWHULQJ�IRU�FRQYHQWLRQV�DQG�FRGLQJ�UXOHV�YLRODWLRQV6RXUFH�FRGH�ILOWHULQJ�IRU�FRQYHQWLRQV�DQG�FRGLQJ�UXOHV�YLRODWLRQV
��LPSURYH�TXDOLW\�DQG�UHOLDELOLW\�RI�WKH�FRGH�LPSURYH�TXDOLW\�DQG�UHOLDELOLW\�RI�WKH�FRGH���
⊗⊗ �LPSOHPHQW�SURMHFW¶V�VSHFLILF�FRGLQJ�UXOHV�WR�DSSO\�WR�VFULSWV�WRRO�LPSOHPHQW�SURMHFW¶V�VSHFLILF�FRGLQJ�UXOHV�WR�DSSO\�WR�VFULSWV�WRRO

?? 6RXUFH�FRGH�ILOWHULQJ�IRU�PHWULFV�DQDO\VLV6RXUFH�FRGH�ILOWHULQJ�IRU�PHWULFV�DQDO\VLV
��LPSURYH�TXDOLW\��PDLQWDLQDELOLW\�DQG�SRUWDELOLW\�RI�WKH�FRGH�LPSURYH�TXDOLW\��PDLQWDLQDELOLW\�DQG�SRUWDELOLW\�RI�WKH�FRGH���
⊗⊗ GHILQH�UHVSRQVLELOLWLHV�DQG�PHWKRGV��LGHQWLI\�WRROVGHILQH�UHVSRQVLELOLWLHV�DQG�PHWKRGV��LGHQWLI\�WRROV

?? 7HVW�FRYHUDJH�DQDO\VLV7HVW�FRYHUDJH�DQDO\VLV
��LPSURYH�TXDOLW\�RI�WHVWLQJ�LPSURYH�TXDOLW\�RI�WHVWLQJ���
⊗⊗ LGHQWLI\�WHVW�EHG�DSSOLFDWLRQVLGHQWLI\�WHVW�EHG�DSSOLFDWLRQV
⊗⊗ LGHQWLI\�WRROV�DQG�PHWKRGV��JOREDO�FRQWH[W��DVVRFLDWH�WR�7HVWLQJ�"�LGHQWLI\�WRROV�DQG�PHWKRGV��JOREDO�FRQWH[W��DVVRFLDWH�WR�7HVWLQJ�"�
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&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

*HDQW���4�$�	�2SWLPL]DWLRQ�����DFWLRQV*HDQW���4�$�	�2SWLPL]DWLRQ�����DFWLRQV

�� &UHDWLRQ�RI��4�$�VSHFLDOL]HG�WHDP����SHRSOH��&UHDWLRQ�RI��4�$�VSHFLDOL]HG�WHDP����SHRSOH��≥≥��������
±± ³JOREDO�FRQWH[W´�DFWLYLW\�GHSOR\HG�WR�WKH�WHDP³JOREDO�FRQWH[W´�DFWLYLW\�GHSOR\HG�WR�WKH�WHDP
±± DFWLYLW\�SRVVLEO\�LQGHSHQGHQW�IURP�GHYHORSPHQWDFWLYLW\�SRVVLEO\�LQGHSHQGHQW�IURP�GHYHORSPHQW
±± DFWLYLW\�LQ�FRRUGLQDWLRQ�ZLWK�WKH�6\VWHP�7HVWLQJ�	�5HOHDVH�7HDPVDFWLYLW\�LQ�FRRUGLQDWLRQ�ZLWK�WKH�6\VWHP�7HVWLQJ�	�5HOHDVH�7HDPV
±± 7HDP¶V�UHVSRQVLELOLWLHV�7HDP¶V�UHVSRQVLELOLWLHV�

�� LGHQWLI\�4�$�WRROV��DOVR�FRQVLGHULQJ�DYDLODELOLW\�	�UHVRXUFHVLGHQWLI\�4�$�WRROV��DOVR�FRQVLGHULQJ�DYDLODELOLW\�	�UHVRXUFHV
�� VHOHFW�VHOHFW�WHVW�EHGWHVW�EHG�DSSOLFDWLRQV�DQG�FDUH�IRU�PDLQWHQDQFH�XSJUDGH�LQ�DSSOLFDWLRQV�DQG�FDUH�IRU�PDLQWHQDQFH�XSJUDGH�LQ

FROODERUDWLRQ�ZLWK�677�DQG�&DWHJRU\�&RRUGLQDWRUVFROODERUDWLRQ�ZLWK�677�DQG�&DWHJRU\�&RRUGLQDWRUV
�� SHUIRUP�D�FRPSOHWH�DQDO\VLV�HYHU\�����PRQWKV�DQG�GHOHJDWH�WRSHUIRUP�D�FRPSOHWH�DQDO\VLV�HYHU\�����PRQWKV�DQG�GHOHJDWH�WR

&DWHJRU\�&RRUGLQDWRUV�IL[HV�WR�WKH�FRGH&DWHJRU\�&RRUGLQDWRUV�IL[HV�WR�WKH�FRGH
�� LGHQWLI\�FRGLQJ�UXOHV�DQG�LPSOHPHQW�WKHP�WKURXJK�VFULSWV�WRROLGHQWLI\�FRGLQJ�UXOHV�DQG�LPSOHPHQW�WKHP�WKURXJK�VFULSWV�WRRO

�� ,GHQWLI\�UHVRXUFHV��WRROV�SHRSOH��IURP�H[WHUQDO,GHQWLI\�UHVRXUFHV��WRROV�SHRSOH��IURP�H[WHUQDO
JURXSV�LQ�WKH�&ROODERUDWLRQJURXSV�LQ�WKH�&ROODERUDWLRQ

�� ,PSURYH�DXWRPDWLRQ��LQWHJUDWH�ZLWK�WRROV�IRU�WHVWLQJ,PSURYH�DXWRPDWLRQ��LQWHJUDWH�ZLWK�WRROV�IRU�WHVWLQJ

&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

7KH�*HDQW��6WUDWHJ\�7KH�*HDQW��6WUDWHJ\�
��$QDO\VLV�	�'HVLJQ�F\FOH$QDO\VLV�	�'HVLJQ�F\FOH

*RDO*RDO����JXDUDQWHH�WKDW�WKH�FRGH�TXDOLW\�ZLOO�QRW�GHJUDGH�ZLWKJXDUDQWHH�WKDW�WKH�FRGH�TXDOLW\�ZLOO�QRW�GHJUDGH�ZLWK
WLPH��$VVXUH�D�FRKHUHQW�GHYHORSPHQW�ZKHUH�FRXSOLQJ�ZLOOWLPH��$VVXUH�D�FRKHUHQW�GHYHORSPHQW�ZKHUH�FRXSOLQJ�ZLOO
QRW�LQFUHDVH�ZLWK�WKH�FRPSOH[LW\�RI�WKH�VRIWZDUHQRW�LQFUHDVH�ZLWK�WKH�FRPSOH[LW\�RI�WKH�VRIWZDUH

�� *HQHUDO�$FWLRQV�*HQHUDO�$FWLRQV�
±± 3HULRGLFDOO\�UHYLHZ�WKH�JOREDO�FDWHJRU\�GLDJUDP3HULRGLFDOO\�UHYLHZ�WKH�JOREDO�FDWHJRU\�GLDJUDP

�� FKHFN�IRU�YLRODWLRQV�FKDQJHV�DQG�DGGLWLRQVFKHFN�IRU�YLRODWLRQV�FKDQJHV�DQG�DGGLWLRQV
�� LQIRUP�76%�RI�DQ\�DUFKLWHFWXUDO�FKDQJH�IRU�QHZ�GHYHORSPHQWVLQIRUP�76%�RI�DQ\�DUFKLWHFWXUDO�FKDQJH�IRU�QHZ�GHYHORSPHQWV

±± $FWLRQV�WR�EH�SHUIRUPHG�E\�&DWHJRU\�&RRUGLQDWRUV$FWLRQV�WR�EH�SHUIRUPHG�E\�&DWHJRU\�&RRUGLQDWRUV
�� SHULRGLFDOO\�UHYLHZ�85'��SRVVLEO\�VWDUWLQJ�IURP�³XVH�FDVHV´SHULRGLFDOO\�UHYLHZ�85'��SRVVLEO\�VWDUWLQJ�IURP�³XVH�FDVHV´
�� UHYLHZ�LGHQWLI\�DUHDV�ZKHUH�$	'�VRIWZDUH�F\FOH�QHHG�WR�EH�DSSOLHGUHYLHZ�LGHQWLI\�DUHDV�ZKHUH�$	'�VRIWZDUH�F\FOH�QHHG�WR�EH�DSSOLHG
�� UHYLHZ�FRQVLVWHQF\�RI�FRGH�ZLWK�GHVLJQUHYLHZ�FRQVLVWHQF\�RI�FRGH�ZLWK�GHVLJQ
�� VXSHUYLVH�&DWHJRU\�DFWLYLW\�DQG�RUJDQL]H�WUDLQLQJVXSHUYLVH�&DWHJRU\�DFWLYLW\�DQG�RUJDQL]H�WUDLQLQJ

→→&ROOHFW�DUFKLWHFWXUDO�GHWDLOHG�GHVLJQ�DQG�85'�GRFXPHQWV�DQG&ROOHFW�DUFKLWHFWXUDO�GHWDLOHG�GHVLJQ�DQG�85'�GRFXPHQWV�DQG
GHILQH�D�FOHDU�SURFHGXUH�IRU�PDLQWHQDQFH�DQG�XSGDWHGHILQH�D�FOHDU�SURFHGXUH�IRU�PDLQWHQDQFH�DQG�XSGDWH

→→�&XUUHQWO\�LQ�SODFH���&XUUHQWO\�LQ�SODFH��&96&96�WUHH��WUHH�GRFXPHQWVGRFXPHQWV��RQ���RQ�AFSAFS

→→��1RWLI\�6:�0DQDJHPHQW�&RRUGLQDWRU�IRU�QHZ�GLDJUDPV�GRFV�RQ�:HE1RWLI\�6:�0DQDJHPHQW�&RRUGLQDWRU�IRU�QHZ�GLDJUDPV�GRFV�RQ�:HE
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&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

*HDQW���22$'���DVVHVVPHQW�UHVXOWV*HDQW���22$'���DVVHVVPHQW�UHVXOWV
�� ,PSURYH�WUDFHDELOLW\�RU�UHTXLUHPHQWV�ZLWK�GHVLJQ,PSURYH�WUDFHDELOLW\�RU�UHTXLUHPHQWV�ZLWK�GHVLJQ

DQG�WHVW�FDVHVDQG�WHVW�FDVHV
�� 3URPRWH�LQWHUQDO�WUDLQLQJ��ERRNV��PRQLWRULQJ������3URPRWH�LQWHUQDO�WUDLQLQJ��ERRNV��PRQLWRULQJ������

±± UHTXLUHPHQWV�UHTXLUHPHQWV�↔↔�GHVLJQ��GHVLJQ�↔↔�LPSOHPHQWDWLRQ�F\FOH�LPSOHPHQWDWLRQ�F\FOH
±± GHVLJQ�PHWKRGRORJ\�DQG�&$6(�WRROVGHVLJQ�PHWKRGRORJ\�DQG�&$6(�WRROV

�� 3URYLGH�DGRSW�WRROV�IRU�ZRUN�IORZ�PDQDJHPHQW�3URYLGH�DGRSW�WRROV�IRU�ZRUN�IORZ�PDQDJHPHQW�
VL]H�	�HIIRUW�HVWLPDWLRQVL]H�	�HIIRUW�HVWLPDWLRQ
±± WUDLQLQJ�IRU�HIIHFWLYH�XVDJH�RI�WKH�WRROVWUDLQLQJ�IRU�HIIHFWLYH�XVDJH�RI�WKH�WRROV

�� 'HILQH�VWDQGDUGV�IRU�GHVLJQ�GRFXPHQWV�WR�EH'HILQH�VWDQGDUGV�IRU�GHVLJQ�GRFXPHQWV�WR�EH
SURYLGHG�DQG�SXEOLVKHG�$1'�PDLQWDLQ�WKHP��SURYLGHG�DQG�SXEOLVKHG�$1'�PDLQWDLQ�WKHP��
±± &96�&96�UHSRVLWRU\�IRU�GHVLJQ�GRFXPHQWVUHSRVLWRU\�IRU�GHVLJQ�GRFXPHQWV

�DUFKLWHFWXUDO�GHWDLOHG�VRXUFHV��85'��VSHFLILFDWLRQV�������DUFKLWHFWXUDO�GHWDLOHG�VRXUFHV��85'��VSHFLILFDWLRQV������

�� $GRSW�$GRSW�FKDQJH�PDQDJHPHQW�FKDQJH�PDQDJHPHQW��IRU�GHVLJQ�IRU�GHVLJQ
IDXOWV�XSGDWHV�GXULQJ�GHYHORSPHQW�PDLQWHQDQFHIDXOWV�XSGDWHV�GXULQJ�GHYHORSPHQW�PDLQWHQDQFH

&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

7KH�*HDQW��VWUDWHJ\�7KH�*HDQW��VWUDWHJ\�
6\VWHP�7HVWLQJ6\VWHP�7HVWLQJ

�� ,PSURYHPHQW�RI�V\VWHP�DQG�YDOLGDWLRQ�WHVWV,PSURYHPHQW�RI�V\VWHP�DQG�YDOLGDWLRQ�WHVWV
→→HVWDEOLVK�FOHDU�UHVSRQVLELOLW\�IRU�PDLQWHQDQFH�DQG�LQWHJUDWLRQHVWDEOLVK�FOHDU�UHVSRQVLELOLW\�IRU�PDLQWHQDQFH�DQG�LQWHJUDWLRQ

RI�WHVWV�LQ�WKH�QRUPDO�GHYHORSPHQW�SURFHVVRI�WHVWV�LQ�WKH�QRUPDO�GHYHORSPHQW�SURFHVV
→→�IRUPDOL]HG�LQ�UHOHDVH	WHVWLQJ�SURFHGXUHV�GRFXPHQW�IRUPDOL]HG�LQ�UHOHDVH	WHVWLQJ�SURFHGXUHV�GRFXPHQW
→→�NHHS�XSGDWHG�OLVW�ZLWK�GHVFULSWLRQV�NHHS�XSGDWHG�OLVW�ZLWK�GHVFULSWLRQV

±± UHYLHZ�DQG�SURSHUO\�GRFXPHQW�WHVWV��FKHFN�FRUUHVSRQGHQFHUHYLHZ�DQG�SURSHUO\�GRFXPHQW�WHVWV��FKHFN�FRUUHVSRQGHQFH
ZLWK�85'�DQG�XVH�FDVHVZLWK�85'�DQG�XVH�FDVHV
�� LGHQWLI\�PRVW�FRPPRQ�XVH�FDVHVLGHQWLI\�PRVW�FRPPRQ�XVH�FDVHV
�� FUHDWH�PDS�IRU�WHVWLQJ�FRYHUDJH�DQG�NHHS�LW�XSGDWHGFUHDWH�PDS�IRU�WHVWLQJ�FRYHUDJH�DQG�NHHS�LW�XSGDWHG
�� LQYROYH�FDWHJRU\�FRRUGLQDWRUVLQYROYH�FDWHJRU\�FRRUGLQDWRUV

±± DGRSW�LPSURYH�UHJUHVVLRQ�DQG�VWDWLVWLFDO�WHVWVDGRSW�LPSURYH�UHJUHVVLRQ�DQG�VWDWLVWLFDO�WHVWV
�� HVWDEOLVK�PHWKRGV�DQG�WRROVHVWDEOLVK�PHWKRGV�DQG�WRROV
�� SURYLGH�D�FOHDU�WLPH�WDEOH�IRU�GHOLYHUDEOHVSURYLGH�D�FOHDU�WLPH�WDEOH�IRU�GHOLYHUDEOHV
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&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

*HDQW���6\VWHP�7HVWLQJ���DXWRPDWLRQ*HDQW���6\VWHP�7HVWLQJ���DXWRPDWLRQ

→→ DGRSWLRQ�RI�DGRSWLRQ�RI�%RQVDL%RQVDL�WR�DXWRPDWH�WHVWLQJ�DFWLYLW\�DQG�WR�DXWRPDWH�WHVWLQJ�DFWLYLW\�DQG�&96�&96�WDJV�WDJV
VXEPLVVLRQ�WKURXJK�:HEVXEPLVVLRQ�WKURXJK�:HE
→→ V\VWHP�DOUHDG\�LQ�SURGXFWLRQ��VHH�RXU�V\VWHP�DOUHDG\�LQ�SURGXFWLRQ��VHH�RXU�WDJ�GDWDEDVHWDJ�GDWDEDVH����

→→ DGRSWLRQ�RIDGRSWLRQ�RI��/;5/;5�IRU�RQOLQH�EURZVLQJ�RI�FRGH�WKURXJK�:HE�IRU�RQOLQH�EURZVLQJ�RI�FRGH�WKURXJK�:HE
→→ ILUVW�SURWRW\SH�LPSOHPHQWHG�DQG�DYDLODEOH��.(.��75,80)�ILUVW�SURWRW\SH�LPSOHPHQWHG�DQG�DYDLODEOH��.(.��75,80)�

→→ DGRSWLRQ�RI�DGRSWLRQ�RI�7LQGHUER[7LQGHUER[�WR�DOORZ�GHYHORSHUV�DQG�WHVWHUV�WR�WR�DOORZ�GHYHORSHUV�DQG�WHVWHUV�WR
PRQLWRU�SURJUHVV�RI�V\VWHP�WHVWV�DQG�DOORZ�GLVWULEXWHG�FRQWUROPRQLWRU�SURJUHVV�RI�V\VWHP�WHVWV�DQG�DOORZ�GLVWULEXWHG�FRQWURO
→→ ILUVW�ZRUNLQJ�SURWRW\SH�DOUHDG\�DYDLODEOH�IURP�75,80)ILUVW�ZRUNLQJ�SURWRW\SH�DOUHDG\�DYDLODEOH�IURP�75,80)

�� LQWHJUDWH�4�$�DXWRPDWLRQ�WR�SURYLGH�GHYHORSHUV�D�ZD\�WRLQWHJUDWH�4�$�DXWRPDWLRQ�WR�SURYLGH�GHYHORSHUV�D�ZD\�WR
SHUIRUP�EDVLF�4�$�FKHFNV�RQ�FRGH�EHIRUH�VXEPLWWLQJ�WR�WHVWSHUIRUP�EDVLF�4�$�FKHFNV�RQ�FRGH�EHIRUH�VXEPLWWLQJ�WR�WHVW
±± LPSOHPHQWHG�VFULSWV�IRU�DXWRPDWLQJ�&:�FRGH�ILOWHULQJLPSOHPHQWHG�VFULSWV�IRU�DXWRPDWLQJ�&:�FRGH�ILOWHULQJ

&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

7KH�$1$3+(�FODVV�OLEUDU\7KH�$1$3+(�FODVV�OLEUDU\

�� 0RUH�WKDQ�����FODVVHV�GLVWULEXWHG�LQ����3DFNDJHV0RUH�WKDQ�����FODVVHV�GLVWULEXWHG�LQ����3DFNDJHV
±± ,�2�DQG�IRXQGDWLRQ�FODVVHV,�2�DQG�IRXQGDWLRQ�FODVVHV
±± +LVWRJUDPPLQJ��PLQLPL]LQJ�ILWWLQJ+LVWRJUDPPLQJ��PLQLPL]LQJ�ILWWLQJ
±± 9LVXDOL]DWLRQ9LVXDOL]DWLRQ
±± ,QWHUDFWLYH�DQDO\VLV,QWHUDFWLYH�DQDO\VLV

�� $GRSWLRQ�RI�$GRSWLRQ�RI�GH�IDFWR�GH�IDFWR�6WDQGDUGV6WDQGDUGV
±± VWULFW�FROODERUDWLRQ�ZLWK�H[WHUQDO�SURYLGHUV�DQG�SURMHFWV�VWULFW�FROODERUDWLRQ�ZLWK�H[WHUQDO�SURYLGHUV�DQG�SURMHFWV�

5'����REMHFW�SHUVLVWHQF\���1$*��QXPHULFDO�OLEUDULHV���4W5'����REMHFW�SHUVLVWHQF\���1$*��QXPHULFDO�OLEUDULHV���4W
�FXVWRP��'�JUDSKLFV���7*6��EDVLF��'�JUDSKLFV���*HDQW�������FXVWRP��'�JUDSKLFV���7*6��EDVLF��'�JUDSKLFV���*HDQW������

�� 5HTXLUHPHQWV�HOLFLWDWLRQ�DQG�VXSSRUW�IRU�D�ZLGH�XVHU5HTXLUHPHQWV�HOLFLWDWLRQ�DQG�VXSSRUW�IRU�D�ZLGH�XVHU
FRPPXQLW\��+(3�FRPPXQLW\��+(3�
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&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

$1$3+(��WKH�VWUDWHJ\$1$3+(��WKH�VWUDWHJ\

�� &KRRVH�,62�,(&�������6WDQGDUG�DV&KRRVH�,62�,(&�������6WDQGDUG�DV
PRGHO�IRU�DGGUHVVLQJ�6RIWZDUH�3URFHVVPRGHO�IRU�DGGUHVVLQJ�6RIWZDUH�3URFHVV
,PSURYHPHQW,PSURYHPHQW

�� $UHDV�RI�DSSOLFDWLRQ�RI�63,�$UHDV�RI�DSSOLFDWLRQ�RI�63,�
±± 22�$QDO\VLV�	�'HVLJQ�6RIWZDUH�F\FOH22�$QDO\VLV�	�'HVLJQ�6RIWZDUH�F\FOH

±± 7HVWLQJ7HVWLQJ

±± 4XDOLW\�$VVXUDQFH4XDOLW\�$VVXUDQFH

±± 'RFXPHQWDWLRQ'RFXPHQWDWLRQ

&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

$1$3+(��22$'�6RIWZDUH�F\FOH$1$3+(��22$'�6RIWZDUH�F\FOH

�� %DVHG�RQ�80/�HQJLQHHULQJ�PHWKRGRORJ\%DVHG�RQ�80/�HQJLQHHULQJ�PHWKRGRORJ\
±± &RPSRQHQW�EDVHG&RPSRQHQW�EDVHG���FRPPXQLFDWLRQ�GHILQHG�WKURXJK���FRPPXQLFDWLRQ�GHILQHG�WKURXJK

DEVWUDFW�LQWHUIDFHVDEVWUDFW�LQWHUIDFHV
±± 8VH�&DVH�GULYHQ8VH�&DVH�GULYHQ���V\VWHP�PRGHOHG�DFFRUGLQJ�WR���V\VWHP�PRGHOHG�DFFRUGLQJ�WR

XVDJH�VFHQDULRVXVDJH�VFHQDULRV
±± $UFKLWHFWXUH�FHQWULF$UFKLWHFWXUH�FHQWULF���V\VWHP�VWUXFWXUH�GHILQHG�E\�LWV���V\VWHP�VWUXFWXUH�GHILQHG�E\�LWV

PRVW�LPSRUWDQW�FKDUDFWHULVWLFVPRVW�LPSRUWDQW�FKDUDFWHULVWLFV
±± ,WHUDWLYH�	�LQFUHPHQWDO,WHUDWLYH�	�LQFUHPHQWDO��OLIH�F\FOH�PRGHO��OLIH�F\FOH�PRGHO

⇒⇒ �$UHD�RI�LPSURYHPHQW���$UHD�RI�LPSURYHPHQW��6RIWZDUH�FRQVWUXFWLRQ6RIWZDUH�FRQVWUXFWLRQ
±± ,PSURYH�WKH�FXUUHQW�SURGXFWLRQ�V\VWHP,PSURYH�WKH�FXUUHQW�SURGXFWLRQ�V\VWHP

�� %XLOGLQJ�HQYLURQPHQW�DQG�DXWRPDWLRQ��HVWDEOLVK%XLOGLQJ�HQYLURQPHQW�DQG�DXWRPDWLRQ��HVWDEOLVK
SURFHGXUHVSURFHGXUHV

±± (YDOXDWH�DOWHUQDWLYH�6RIWZDUH�UHOHDVH�WRROV(YDOXDWH�DOWHUQDWLYH�6RIWZDUH�UHOHDVH�WRROV
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&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

$1$3+(��7HVWLQJ�	�4$$1$3+(��7HVWLQJ�	�4$
�� ,PSURYHPHQW�RI�,PSURYHPHQW�RI�8QLW8QLW��DQG���DQG�6\VWHP�6\VWHP��WHVWLQJ�WHVWLQJ

⇒⇒ �(VWDEOLVK�DQG�GRFXPHQW�SURFHGXUHV��(VWDEOLVK�DQG�GRFXPHQW�SURFHGXUHV�
�� 0DNH�0DNH�8QLW8QLW��WHVWLQJ�D�SUH�FRQGLWLRQ�IRU�HYHU\��WHVWLQJ�D�SUH�FRQGLWLRQ�IRU�HYHU\
RIILFLDO�EXLOG�RI�D�SDFNDJHRIILFLDO�EXLOG�RI�D�SDFNDJH

�� 0DNH�0DNH�6\VWHP6\VWHP��WHVWLQJ�D�SUH�FRQGLWLRQ�IRU�HYHU\��WHVWLQJ�D�SUH�FRQGLWLRQ�IRU�HYHU\
QHZ�UHOHDVH�RI�WKH�6RIWZDUHQHZ�UHOHDVH�RI�WKH�6RIWZDUH

�� 4XDOLW\�$VVXUDQFH4XDOLW\�$VVXUDQFH
⇒⇒ �'HILQH�4$�WHVW�VXLWH��HVWDEOLVK�SURFHGXUHV�'HILQH�4$�WHVW�VXLWH��HVWDEOLVK�SURFHGXUHV

�� 0DNH�4$�D�SUH�FRQGLWLRQ�IRU�HYHU\�RIILFLDO�EXLOG0DNH�4$�D�SUH�FRQGLWLRQ�IRU�HYHU\�RIILFLDO�EXLOG
RI�D�SDFNDJHRI�D�SDFNDJH

&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

$1$3+(��'RFXPHQWDWLRQ$1$3+(��'RFXPHQWDWLRQ

⇒⇒ �*HQHUDWLRQ�RI�8VHU�0DQXDOV�*HQHUDWLRQ�RI�8VHU�0DQXDOV
±± ,PSURYH�DXWRPDWLRQ�DQG�FRQVLVWHQF\,PSURYH�DXWRPDWLRQ�DQG�FRQVLVWHQF\
EHWZHHQ�FRGH�DQG�GRFXPHQWDWLRQ��E\EHWZHHQ�FRGH�DQG�GRFXPHQWDWLRQ��E\
DGRSWLQJ�VSHFLILF�WRROVDGRSWLQJ�VSHFLILF�WRROV
�� 'R[\JHQ'R[\JHQ���IRU�6RIWZDUH�5HIHUHQFH�0DQXDO�IRU�6RIWZDUH�5HIHUHQFH�0DQXDO
�� 'RF%RRN'RF%RRN���IRU�8VHU�*XLGHV�IRU�8VHU�*XLGHV

±± $VVXUH�FRKHUHQW�DQG�XQLIRUP�IRUPDWWLQJ$VVXUH�FRKHUHQW�DQG�XQLIRUP�IRUPDWWLQJ
VW\OH��E\�GHILQLQJ�DSSURSULDWH�VW\OH��E\�GHILQLQJ�DSSURSULDWH�WHPSODWHVWHPSODWHV
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&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

&RQFOXVLRQV&RQFOXVLRQV

�� *HDQW���$1$3+(��FKDOOHQJLQJ�SURMHFWV�ZKHUH�WR*HDQW���$1$3+(��FKDOOHQJLQJ�SURMHFWV�ZKHUH�WR
DSSO\�D�6RIWZDUH�3URFHVV�,PSURYHPHQW��63,�DSSO\�D�6RIWZDUH�3URFHVV�,PSURYHPHQW��63,�
SURJUDPSURJUDP

åå 8VH�H[SHULHQFH�DQG�H[SHUWLVH�WR�LGHQWLI\�WKH�FRUUHFW8VH�H[SHULHQFH�DQG�H[SHUWLVH�WR�LGHQWLI\�WKH�FRUUHFW
DFWLRQV�WR�DSSO\�IRU�63,DFWLRQV�WR�DSSO\�IRU�63,

�� ,GHQWLI\�WKH�NH\�DUHDV�GRPDLQV�ZKHUH�63,�QHHGV�WR,GHQWLI\�WKH�NH\�DUHDV�GRPDLQV�ZKHUH�63,�QHHGV�WR
EH�DSSOLHG��8VH�D�GH�IDFWR�VWDQGDUG�DVVHVVPHQWEH�DSSOLHG��8VH�D�GH�IDFWR�VWDQGDUG�DVVHVVPHQW
PRGHO��63,&(�,62�,(&����������ZKHUHYHU�QHHGHGPRGHO��63,&(�,62�,(&����������ZKHUHYHU�QHHGHG

êê .HHS�LQ�PLQG�JRDOV�RI�63,�DQG�GRQ¶W�IRFXV�RQO\�RQ.HHS�LQ�PLQG�JRDOV�RI�63,�DQG�GRQ¶W�IRFXV�RQO\�RQ
WHFKQLFDO�LVVXHVWHFKQLFDO�LVVXHV

&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

&RQFOXVLRQV����&RQFOXVLRQV����
�� $SSO\�63,�DFWLRQV�WR�WKUHH�GLIIHUHQW�GRPDLQV�$SSO\�63,�DFWLRQV�WR�WKUHH�GLIIHUHQW�GRPDLQV�

±± 4�$�DQG�2SWLPL]DWLRQ��$QDO\VLV�	�'HVLJQ�F\FOH��7HVWLQJ��*($17��4�$�DQG�2SWLPL]DWLRQ��$QDO\VLV�	�'HVLJQ�F\FOH��7HVWLQJ��*($17��
±± 4�$��$QDO\VLV�	�'HVLJQ�F\FOH��7HVWLQJ�DQG�'RFXPHQWDWLRQ��$1$3+(�4�$��$QDO\VLV�	�'HVLJQ�F\FOH��7HVWLQJ�DQG�'RFXPHQWDWLRQ��$1$3+(�

�� 0RQLWRU�SURJUHVV�RI�63,�SURJUDP��XVH�D�FRPPRQ�DSSURDFK0RQLWRU�SURJUHVV�RI�63,�SURJUDP��XVH�D�FRPPRQ�DSSURDFK
±± LWHUDWH�QHZ�DVVHVVPHQWV�LQ�IXWXUHLWHUDWH�QHZ�DVVHVVPHQWV�LQ�IXWXUH

�� H[WHQG�DVVHVVPHQW�WR�XQFRYHUHG��RU�SDUWLDOO\�FRYHUHG��GRPDLQVH[WHQG�DVVHVVPHQW�WR�XQFRYHUHG��RU�SDUWLDOO\�FRYHUHG��GRPDLQV
�WHVWLQJ��GRFXPHQWDWLRQ��6RIWZDUH�0DQDJHPHQW��WHVWLQJ��GRFXPHQWDWLRQ��6RIWZDUH�0DQDJHPHQW�

±± WU\�LPSURYLQJ�&DSDELOLW\�OHYHOVWU\�LPSURYLQJ�&DSDELOLW\�OHYHOV
�� �WU\�WR�UHDFK�&DSDELOLW\�/HYHO���DVVHVVPHQW�"�WU\�WR�UHDFK�&DSDELOLW\�/HYHO���DVVHVVPHQW�"

�� $VVLJQ�PDQSRZHU�IRU�IXWXUH�63,�DFWLYLWLHV$VVLJQ�PDQSRZHU�IRU�IXWXUH�63,�DFWLYLWLHV
±± PHPEHU�LQ�WKH�&ROODERUDWLRQ�*URXSPHPEHU�LQ�WKH�&ROODERUDWLRQ�*URXS
±± H[WHUQDO�FRQVXOWDQF\H[WHUQDO�FRQVXOWDQF\
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&(51��*HQHYD���0DUFK������

*�&RVPR���6RIWZDUH�3URFHVV�,PSURYHPHQW��D�FRPPRQ�DSSURDFK�LQ�,7�$3,

��

5HIHUHQFHV5HIHUHQFHV

�� $1$3+(�$1$3+(�
±± KWWS���KWWS���FHUQFHUQ��FKFK��SURMSURM��DQDSKHDQDSKH�GRF��GRF�VRIWSURFVRIWSURF

�� *($17��*($17��
±± KWWS���KWWS���FHUQFHUQ��FKFK�JHDQW��PLOHVWRQHV�VRIWZDUHBSURFHVV�JHDQW��PLOHVWRQHV�VRIWZDUHBSURFHVV


