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6RIWZDUH PDLQWHQDQFH

X0DQDJLQJ WKH SURFHVVHV RI

V\VWHP FKDQJH

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH �

2EMHFWLYHV

X 7R GLVFXVV GLIIHUHQW W\SHV RI VRIWZDUH

PDLQWHQDQFH DQG WKH PDLQWHQDQFH SURFHVV

X 7R H[SODLQ WKH G\QDPLFV RI SURJUDP HYROXWLRQ

X 7R VXJJHVW D QXPEHU RI WHFKQLFDO DQG QRQ�

WHFKQLFDO IDFWRUV ZKLFK DIIHFW PDLQWHQDQFH FRVWV

X 7R H[SODLQ KRZ VRPH FRPSOH[LW\ PHWULFV PD\ EH

XVHG WR SUHGLFW PDLQWHQDQFH UHTXLUHPHQWV



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH �

7RSLFV FRYHUHG

X 7KH PDLQWHQDQFH SURFHVV

X 6\VWHP GRFXPHQWDWLRQ

X 3URJUDP HYROXWLRQ G\QDPLFV

X 0DLQWHQDQFH FRVWV

X 0DLQWDLQDELOLW\ PHDVXUHPHQW

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH �

X 0RGLI\LQJ D SURJUDP DIWHU LW KDV EHHQ

SXW LQWR XVH

X 0DLQWHQDQFH PDQDJHPHQW LV FRQFHUQHG

ZLWK SODQQLQJ DQG SUHGLFWLQJ WKH SURFHVV

RI FKDQJH

X &RQILJXUDWLRQ PDQDJHPHQW LV WKH

PDQDJHPHQW RI SURGXFWV XQGHUJRLQJ

FKDQJH� &RYHUHG LQ WKH IROORZLQJ FKDSWHU

6RIWZDUH PDLQWHQDQFH



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH �

X 7KH V\VWHP UHTXLUHPHQWV DUH OLNHO\ WR FKDQJH

ZKLOH WKH V\VWHP LV EHLQJ GHYHORSHG EHFDXVH

WKH HQYLURQPHQW LV FKDQJLQJ� 7KHUHIRUH D

GHOLYHUHG V\VWHP ZRQ
W PHHW LWV UHTXLUHPHQWV�

X 6\VWHPV DUH WLJKWO\ FRXSOHG ZLWK WKHLU

HQYLURQPHQW� :KHQ D V\VWHP LV LQVWDOOHG LQ DQ

HQYLURQPHQW LW FKDQJHV WKDW HQYLURQPHQW DQG

WKHUHIRUH FKDQJHV WKH V\VWHP UHTXLUHPHQWV�

X 6\VWHPV 0867 EH PDLQWDLQHG WKHUHIRUH LI

WKH\ DUH WR UHPDLQ XVHIXO LQ DQ HQYLURQPHQW

0DLQWHQDQFH LV LQHYLWDEOH

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH �

X &RUUHFWLYH PDLQWHQDQFH

� &KDQJLQJ D V\VWHP WR FRUUHFW GHILFLHQFLHV LQ WKH

ZD\ PHHWV LWV UHTXLUHPHQWV

X $GDSWLYH PDLQWHQDQFH

� &KDQJLQJ D V\VWHP WR PHHW QHZ UHTXLUHPHQWV

X 3HUIHFWLYH PDLQWHQDQFH

� &KDQJLQJ D V\VWHP WR PDNH LW PHHW LWV

UHTXLUHPHQWV PRUH HIIHFWLYHO\

7\SHV RI PDLQWHQDQFH
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'LVWULEXWLRQ RI PDLQWHQDQFH HIIRUW
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�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH �

(YROYLQJ V\VWHPV

X ,W LV XVXDOO\ PRUH H[SHQVLYH WR DGG IXQFWLRQDOLW\

DIWHU D V\VWHP KDV EHHQ GHYHORSHG UDWKHU WKDQ

GHVLJQ WKLV LQWR WKH V\VWHP
� 0DLQWHQDQFH VWDII DUH RIWHQ LQH[SHULHQFHG DQG XQIDPLOLDU

ZLWK WKH DSSOLFDWLRQ GRPDLQ

� 3URJUDPV PD\ EH SRRUO\ VWUXFWXUHG DQG KDUG WR XQGHUVWDQG

� &KDQJHV PD\ LQWURGXFH QHZ IDXOWV DV WKH FRPSOH[LW\ RI WKH

V\VWHP PDNHV LPSDFW DVVHVVPHQW GLIILFXOW

� 7KH VWUXFWXUH PD\ EH GHJUDGHG GXH WR FRQWLQXDO FKDQJH

� 7KHUH PD\ EH QR GRFXPHQWDWLRQ DYDLODEOH WR GHVFULEH WKH

SURJUDP
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X 0DLQWHQDQFH KDV D SRRU LPDJH DPRQJVW

GHYHORSPHQW VWDII DV LW LV QRW VHHQ DV FKDOOHQJLQJ

DQG FUHDWLYH

X 0DLQWHQDQFH FRVWV LQFUHDVH DV WKH VRIWZDUH LV

PDLQWDLQHG

X 7KH DPRXQW RI VRIWZDUH ZKLFK KDV WR EH PDLQWDLQHG

LQFUHDVHV ZLWK WLPH

X ,QDGHTXDWH FRQILJXUDWLRQ PDQDJHPHQW RIWHQ PHDQV

WKDW WKH GLIIHUHQW UHSUHVHQWDWLRQV RI D V\VWHP DUH RXW

RI VWHS

0DLQWHQDQFH PDQDJHPHQW

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

X 5HODWH VRIWZDUH GHYHORSPHQW WR RUJDQL]DWLRQDO

JRDOV � PDLQWHQDQFH UDWLRQDOH

X 5HODWH UHZDUGV WR RUJDQL]DWLRQDO SHUIRUPDQFH

X ,QWHJUDWH PDLQWHQDQFH ZLWK GHYHORSPHQW

X &UHDWH D GLVFUHWLRQDU\ SUHYHQWDWLYH PDLQWHQDQFH

EXGJHW

X 3ODQ IRU PDLQWHQDQFH HDUO\ LQ WKH GHYHORSPHQW

SURFHVV

X 3ODQ WR H[SHQG HIIRUW RQ SURJUDP PDLQWDLQDELOLW\

6WDII PRWLYDWLRQ
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7KH PDLQWHQDQFH SURFHVV

X 0DLQWHQDQFH LV WULJJHUHG E\ FKDQJH UHTXHVWV

IURP FXVWRPHUV RU PDUNHWLQJ UHTXLUHPHQWV

X &KDQJHV DUH QRUPDOO\ EDWFKHG DQG

LPSOHPHQWHG LQ D QHZ UHOHDVH RI WKH V\VWHP

X 3URJUDPV VRPHWLPHV QHHG WR EH UHSDLUHG

ZLWKRXW D FRPSOHWH SURFHVV LWHUDWLRQ EXW WKLV LV

GDQJHURXV DV LW OHDGV WR GRFXPHQWDWLRQ DQG

SURJUDPV JHWWLQJ RXW RI VWHS
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6\VWHP GRFXPHQWDWLRQ

X 5HTXLUHPHQWV GRFXPHQW

X 6\VWHP DUFKLWHFWXUH GHVFULSWLRQ

X 3URJUDP GHVLJQ GRFXPHQWDWLRQ

X 6RXUFH FRGH OLVWLQJV

X 7HVW SODQV DQG YDOLGDWLRQ UHSRUWV

X 6\VWHP PDLQWHQDQFH JXLGH
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'RFXPHQW SURGXFWLRQ

X 6WUXFWXUH GRFXPHQWV ZLWK RYHUYLHZV

OHDGLQJ WKH UHDGHU LQWR PRUH GHWDLOHG

WHFKQLFDO GHVFULSWLRQV

X 3URGXFH JRRG TXDOLW\� UHDGDEOH PDQXDOV �

WKH\ PD\ KDYH WR ODVW �� \HDUV

X 8VH WRRO�JHQHUDWHG GRFXPHQWDWLRQ

ZKHQHYHU SRVVLEOH
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X 3URJUDP HYROXWLRQ G\QDPLFV LV WKH VWXG\ RI WKH

SURFHVVHV RI V\VWHP FKDQJH

X $IWHU PDMRU HPSLULFDO VWXG\� /HKPDQ DQG %HODG\

SURSRVHG WKDW WKHUH ZHUH D QXPEHU RI µODZV¶

ZKLFK DSSOLHG WR DOO V\VWHPV DV WKH\ HYROYHG

X 7KHUH DUH VHQVLEOH REVHUYDWLRQV UDWKHU WKDQ ODZV�

7KH\ DUH DSSOLFDEOH WR ODUJH V\VWHPV GHYHORSHG

E\ ODUJH RUJDQLVDWLRQV� 3HUKDSV OHVV DSSOLFDEOH LQ

RWKHU FDVHV

3URJUDP HYROXWLRQ G\QDPLFV
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/HKPDQ¶V ODZV
/DZ 'HVFULSWLRQ

&RQWLQXLQJ FKDQJH $ SURJUDP WKDW LV XVHG LQ D UHDO�ZRUOG HQYLURQPHQW
QHFHVVDULO\ PXVW FKDQJH RU EHFRPH SURJUHVVLYHO\ OHVV
XVHIXO LQ WKDW HQYLURQPHQW�

,QFUHDVLQJ FRPSOH[LW\ $V DQ HYROYLQJ SURJUDP FKDQJHV� LWV VWUXFWXUH WHQGV
WR EHFRPH PRUH FRPSOH[� ([WUD UHVRXUFHV PXVW EH
GHYRWHG WR SUHVHUYLQJ DQG VLPSOLI\LQJ WKH VWUXFWXUH�

/DUJH SURJUDP HYROXWLRQ 3URJUDP HYROXWLRQ LV D VHOI�UHJXODWLQJ SURFHVV�
6\VWHP DWWULEXWHV VXFK DV VL]H� WLPH EHWZHHQ UHOHDVHV
DQG WKH QXPEHU RI UHSRUWHG HUURUV DUH DSSUR[LPDWHO\
LQYDULDQW IRU HDFK V\VWHP UHOHDVH�

2UJDQLVDWLRQDO VWDELOLW\ 2YHU D SURJUDP¶V OLIHWLPH� LWV UDWH RI GHYHORSPHQW LV
DSSUR[LPDWHO\ FRQVWDQW DQG LQGHSHQGHQW RI WKH
UHVRXUFHV GHYRWHG WR V\VWHP GHYHORSPHQW�

&RQVHUYDWLRQ RI
IDPLOLDULW\

2YHU WKH OLIHWLPH RI D V\VWHP� WKH LQFUHPHQWDO FKDQJH
LQ HDFK UHOHDVH LV DSSUR[LPDWHO\ FRQVWDQW�
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X 8VXDOO\ JUHDWHU WKDQ GHYHORSPHQW FRVWV �� WR

��� GHSHQGLQJ RQ WKH DSSOLFDWLRQ�

X $IIHFWHG E\ ERWK WHFKQLFDO DQG QRQ�WHFKQLFDO

IDFWRUV

X ,QFUHDVHV DV VRIWZDUH LV PDLQWDLQHG�

0DLQWHQDQFH FRUUXSWV WKH VRIWZDUH VWUXFWXUH VR

PDNHV IXUWKHU PDLQWHQDQFH PRUH GLIILFXOW�

X $JHLQJ VRIWZDUH FDQ KDYH KLJK VXSSRUW FRVWV

�H�J� ROG ODQJXDJHV� FRPSLOHUV HWF��

0DLQWHQDQFH FRVWV
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'HYHORSPHQW�PDLQWHQDQFH FRVWV
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'HYHORSPHQW FRVWV 0DLQWHQDQFH FRVWV

�
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X 0RGXOH LQGHSHQGHQFH
� ,W VKRXOG EH SRVVLEOH WR FKDQJH RQH PRGXOH ZLWKRXW DIIHFWLQJ

RWKHUV

X 3URJUDPPLQJ ODQJXDJH
� +LJK�OHYHO ODQJXDJH SURJUDPV DUH HDVLHU WR PDLQWDLQ

X 3URJUDPPLQJ VW\OH
� :HOO�VWUXFWXUHG SURJUDPV DUH HDVLHU WR PDLQWDLQ

X 3URJUDP YDOLGDWLRQ DQG WHVWLQJ
� :HOO�YDOLGDWHG SURJUDPV WHQG WR UHTXLUH IHZHU FKDQJHV GXH WR

FRUUHFWLYH PDLQWHQDQFH

0DLQWHQDQFH FRVW IDFWRUV
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X 'RFXPHQWDWLRQ
� *RRG GRFXPHQWDWLRQ PDNHV SURJUDPV HDVLHU WR XQGHUVWDQG

X &RQILJXUDWLRQ PDQDJHPHQW
� *RRG &0 PHDQV WKDW OLQNV EHWZHHQ SURJUDPV DQG WKHLU

GRFXPHQWDWLRQ DUH PDLQWDLQHG

X $SSOLFDWLRQ GRPDLQ
� 0DLQWHQDQFH LV HDVLHU LQ PDWXUH DQG ZHOO�XQGHUVWRRG

DSSOLFDWLRQ GRPDLQV

X 6WDII VWDELOLW\
� 0DLQWHQDQFH FRVWV DUH UHGXFHG LI WKH VDPH VWDII DUH

LQYROYHG ZLWK WKHP IRU VRPH WLPH

0DLQWHQDQFH FRVW IDFWRUV

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

0DLQWHQDQFH FRVW IDFWRUV

X 3URJUDP DJH
� 7KH ROGHU WKH SURJUDP� WKH PRUH H[SHQVLYH LW LV WR PDLQWDLQ

�XVXDOO\�

X ([WHUQDO HQYLURQPHQW
� ,I D SURJUDP LV GHSHQGHQW RQ LWV H[WHUQDO HQYLURQPHQW� LW PD\

KDYH WR EH FKDQJHG WR UHIOHFW HQYLURQPHQWDO FKDQJHV

X +DUGZDUH VWDELOLW\
� 3URJUDPV GHVLJQHG IRU VWDEOH KDUGZDUH ZLOO QRW UHTXLUH WR

FKDQJH DV WKH KDUGZDUH FKDQJHV
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X &DQ XVH &2&202 PRGHO IRU PDLQWHQDQFH

FRVW HVWLPDWLRQ

X %DVHG RQ � RI SURJUDP LQVWUXFWLRQV FKDQJHG

SHU \HDU �$&7�

X 6LPSOLVWLFDOO\� PDLQWHQDQFH FRVWV DUH GLUHFWO\

SURSRUWLRQDO WR GHYHORSPHQW FRVWV

X 0XOWLSOLHUV OLNH GHYHORSPHQW PXOWLSOLHUV EXW

ZLWK GLIIHUHQW YDOXHV

0DLQWHQDQFH FRVW HVWLPDWLRQ

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

X &2&202 DSSURDFK LV VLPSOLVWLF

EHFDXVH RI QRQ�WHFKQLFDO IDFWRUV

X &2&202 DSSURDFK FDQ EH XVHG WR

GHFLGH ZKDW DQG ZKDW NLQG RI UHVRXUFHV

VKRXOG EH GHYRWHG WR PDLQWHQDQFH

0DLQWHQDQFH SODQQLQJ
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0DLQWHQDQFH�GHYHORSPHQW HIIRUW

X 5HSODFH ZLWK SRUWUDLW VOLGH

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

X 0HDVXUHPHQWV RI SURJUDP FKDUDFWHULVWLFV

ZKLFK ZRXOG DOORZ PDLQWDLQDELOLW\ WR EH

SUHGLFWHG

X (VVHQWLDOO\ WHFKQLFDO� KRZ FDQ WHFKQLFDO IDFWRUV

DERYH EH TXDQWLILHG

X $Q\ VRIWZDUH FRPSRQHQWV ZKRVH PHDVXUHPHQWV DUH RXW

RI OLQH ZLWK RWKHU FRPSRQHQWV PD\ EH H[FHVVLYHO\

H[SHQVLYH WR PDLQWDLQ� 3HUKDSV SHUIHFWLYH PDLQWHQDQFH

HIIRUW VKRXOG EH GHYRWHG WR WKHVH FRPSRQHQWV

0DLQWHQDQFH PHWULFV



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

X &RQWURO FRPSOH[LW\ &DQ EH PHDVXUHG E\

H[DPLQLQJ WKH FRQGLWLRQDO VWDWHPHQWV LQ WKH

SURJUDP

X 'DWD FRPSOH[LW\ &RPSOH[LW\ RI GDWD VWUXFWXUHV

DQG FRPSRQHQW LQWHUIDFHV�

X /HQJWK RI LGHQWLILHU QDPHV /RQJHU QDPHV LPSO\

UHDGDELOLW\

X 3URJUDP FRPPHQWV 3HUKDSV PRUH FRPPHQWV

PHDQ HDVLHU PDLQWHQDQFH

0DLQWHQDQFH PHWULFV

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

X &RXSOLQJ +RZ PXFK XVH LV PDGH RI RWKHU

FRPSRQHQWV RU GDWD VWUXFWXUHV

X 'HJUHH RI XVHU LQWHUDFWLRQ 7KH PRUH XVHU ,�2�

WKH PRUH OLNHO\ WKH FRPSRQHQW LV WR UHTXLUH

FKDQJH

X 6SHHG DQG VSDFH UHTXLUHPHQWV 5HTXLUH WULFN\

SURJUDPPLQJ� KDUGHU WR PDLQWDLQ

0DLQWHQDQFH PHWULFV



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

3URFHVV PHWULFV

X 1XPEHU RI UHTXHVWV IRU FRUUHFWLYH PDLQWHQDQFH

X $YHUDJH WLPH UHTXLUHG IRU LPSDFW DQDO\VLV

X $YHUDJH WLPH WDNHQ WR LPSOHPHQW D FKDQJH

UHTXHVW

X 1XPEHU RI RXWVWDQGLQJ FKDQJH UHTXHVWV

X ,I DQ\ RU DOO RI WKHVH LV LQFUHDVLQJ� WKLV PD\

LQGLFDWH D GHFOLQH LQ PDLQWDLQDELOLW\

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

X /RJ PDLQWHQDQFH HIIRUW RQ D SHU FRPSRQHQW

EDVLV

X &KRRVH VHW RI SRVVLEOH PHWULFV ZKLFK PD\ EH

UHODWHG WR PDLQWHQDQFH

X $VVHVV SRVVLEOH PHWULFV IRU HDFK PDLQWDLQHG

FRPSRQHQWV

X /RRN IRU FRUUHODWLRQ EHWZHHQ PDLQWHQDQFH

HIIRUW DQG PHWULF YDOXHV

0DLQWHQDQFH PHWULFV



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

.H\ SRLQWV

X 7KUHH W\SHV RI PDLQWHQDQFH DUH SHUIHFWLYH�

DGDSWLYH DQG FRUUHFWLYH

X 0DLQWHQDQFH FRVWV XVXDOO\ H[FHHG GHYHORSPHQW

FRVWV IRU ODUJH� ORQJ�OLIHWLPH V\VWHPV

X ,QYHVWLQJ HIIRUW LQ PDLQWDLQDELOLW\ LV WKHUHIRUH

OLNHO\ WR EH FRVW�HIIHFWLYH LQ WKH ORQJ�WHUP

X 'RFXPHQWDWLRQ VKRXOG LQFOXGH UHTXLUHPHQWV�

GHVLJQ DQG YDOLGDWLRQ GRFXPHQWV

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

.H\ SRLQWV

X /HKPDQ¶V ODZV RI SURJUDP HYROXWLRQ G\QDPLFV

KDYH EHHQ GHULYHG IURP HPSLULFDO REVHUYDWLRQ

X 7HFKQLFDO DQG QRQ�WHFKQLFDO IDFWRUV DIIHFW

PDLQWHQDQFH FRVWV

X &RPSOH[LW\ PHWULFV PD\ EH XVHIXO LQ ILQGLQJ

FRPSRQHQWV ZKLFK FDXVH PDLQWHQDQFH SUREOHPV


