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

&RQILJXUDWLRQ PDQDJHPHQW

X0DQDJLQJ WKH SURGXFWV RI

V\VWHP FKDQJH

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

2EMHFWLYHV

X 7R H[SODLQ WKH LPSRUWDQFH RI VRIWZDUH

FRQILJXUDWLRQ PDQDJHPHQW �&0�

X 7R GHVFULEH &0 SODQQLQJ

X 7R GHVFULEH NH\ &0 DFWLYLWLHV QDPHO\ FKDQJH

PDQDJHPHQW� YHUVLRQ PDQDJHPHQW DQG V\VWHP

EXLOGLQJ

X 7R GLVFXVV WKH XVH RI VRPH &0 WRROV



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

7RSLFV FRYHUHG

X &RQILJXUDWLRQ PDQDJHPHQW SODQQLQJ

X &KDQJH PDQDJHPHQW

X 9HUVLRQ DQG UHOHDVH PDQDJHPHQW

X 6\VWHP EXLOGLQJ

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

X 1HZ YHUVLRQV RI VRIWZDUH V\VWHPV DUH FUHDWHG

DV WKH\ HYROYH
� )RU GLIIHUHQW PDFKLQHV�26

� 2IIHULQJ GLIIHUHQW IXQFWLRQDOLW\

� 7DLORUHG IRU SDUWLFXODU XVHU UHTXLUHPHQWV

X &0 LV FRQFHUQHG ZLWK PDQDJLQJ HYROYLQJ

VRIWZDUH V\VWHPV
� 6\VWHP FKDQJH LV D WHDP DFWLYLW\

� &0 DLPV WR FRQWURO WKH FRVWV DQG HIIRUW LQYROYHG LQ

PDNLQJ FKDQJHV WR D V\VWHP

&RQILJXUDWLRQ PDQDJHPHQW



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

&RQILJXUDWLRQ PDQDJHPHQW

X ,QYROYHV WKH GHYHORSPHQW DQG DSSOLFDWLRQ

RI SURFHGXUHV DQG VWDQGDUGV WR PDQDJH DQ

HYROYLQJ VRIWZDUH SURGXFW

X 0D\ EH VHHQ DV SDUW RI D PRUH JHQHUDO

TXDOLW\ PDQDJHPHQW SURFHVV

X :KHQ UHOHDVHG WR &0� VRIWZDUH V\VWHPV

DUH VRPHWLPHV FDOOHG EDVHOLQHV DV WKH\ DUH

D VWDUWLQJ SRLQW IRU IXUWKHU GHYHORSPHQW

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

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

&0 VWDQGDUGV
X &0 VKRXOG DOZD\V EH EDVHG RQ D VHW RI VWDQGDUGV

ZKLFK DUH DSSOLHG ZLWKLQ DQ RUJDQLVDWLRQ

X 6WDQGDUGV VKRXOG GHILQH KRZ LWHPV DUH LGHQWLILHG�

KRZ FKDQJHV DUH FRQWUROOHG DQG KRZ QHZ

YHUVLRQV DUH PDQDJHG

X 6WDQGDUGV PD\ EH EDVHG RQ H[WHUQDO &0

VWDQGDUGV �H�J� ,((( VWDQGDUG IRU &0�

X ([LVWLQJ VWDQGDUGV DUH EDVHG RQ D ZDWHUIDOO

SURFHVV PRGHO � QHZ VWDQGDUGV DUH QHHGHG IRU

HYROXWLRQDU\ GHYHORSPHQW

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

X $OO SURGXFWV RI WKH VRIWZDUH SURFHVV PD\

KDYH WR EH PDQDJHG

� 6SHFLILFDWLRQV

� 'HVLJQV

� 3URJUDPV

� 7HVW GDWD

� 8VHU PDQXDOV

X 7KRXVDQGV RI VHSDUDWH GRFXPHQWV DUH

JHQHUDWHG IRU D ODUJH VRIWZDUH V\VWHP

&RQILJXUDWLRQ PDQDJHPHQW SODQQLQJ



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

X 6WDUWV GXULQJ WKH HDUO\ SKDVHV RI WKH SURMHFW

X 0XVW GHILQH WKH GRFXPHQWV RU GRFXPHQW

FODVVHV ZKLFK DUH WR EH PDQDJHG �)RUPDO

GRFXPHQWV�

X 'RFXPHQWV ZKLFK PLJKW EH UHTXLUHG IRU

IXWXUH V\VWHP PDLQWHQDQFH VKRXOG EH

LGHQWLILHG DQG VSHFLILHG DV PDQDJHG

GRFXPHQWV

&0 SODQQLQJ

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

X 'HILQHV WKH W\SHV RI GRFXPHQWV WR EH

PDQDJHG DQG D GRFXPHQW QDPLQJ VFKHPH

X 'HILQHV ZKR WDNHV UHVSRQVLELOLW\ IRU WKH

&0 SURFHGXUHV DQG FUHDWLRQ RI EDVHOLQHV

X 'HILQHV SROLFLHV IRU FKDQJH FRQWURO DQG

YHUVLRQ PDQDJHPHQW

X 'HILQHV WKH &0 UHFRUGV ZKLFK PXVW EH

PDLQWDLQHG

7KH &0 SODQ



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

7KH &0 SODQ

X 'HVFULEHV WKH WRROV ZKLFK VKRXOG EH XVHG WR

DVVLVW WKH &0 SURFHVV DQG DQ\ OLPLWDWLRQV

RQ WKHLU XVH

X 'HILQHV WKH SURFHVV RI WRRO XVH

X 'HILQHV WKH &0 GDWDEDVH XVHG WR UHFRUG

FRQILJXUDWLRQ LQIRUPDWLRQ

X 0D\ LQFOXGH LQIRUPDWLRQ VXFK DV WKH &0 RI

H[WHUQDO VRIWZDUH� SURFHVV DXGLWLQJ� HWF�

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

X /DUJH SURMHFWV W\SLFDOO\ SURGXFH WKRXVDQGV RI

GRFXPHQWV ZKLFK PXVW EH XQLTXHO\ LGHQWLILHG

X 6RPH RI WKHVH GRFXPHQWV PXVW EH PDLQWDLQHG

IRU WKH OLIHWLPH RI WKH VRIWZDUH

X 'RFXPHQW QDPLQJ VFKHPH VKRXOG EH GHILQHG VR

WKDW UHODWHG GRFXPHQWV KDYH UHODWHG QDPHV�

X $ KLHUDUFKLFDO VFKHPH ZLWK PXOWL�OHYHO QDPHV

LV SUREDEO\ WKH PRVW IOH[LEOH DSSURDFK

&RQILJXUDWLRQ LWHP LGHQWLILFDWLRQ



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

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

X $OO &0 LQIRUPDWLRQ VKRXOG EH PDLQWDLQHG LQ D &0

GDWDEDVH

X 6KRXOG DOORZ TXHULHV DERXW FRQILJXUDWLRQV WR EH

DQVZHUHG
� :KR KDV D SDUWLFXODU V\VWHP YHUVLRQ"

� :KDW SODWIRUP LV UHTXLUHG IRU D SDUWLFXODU YHUVLRQ"

� :KDW YHUVLRQV DUH DIIHFWHG E\ D FKDQJH WR FRPSRQHQW ;"

� +RZ PDQ\ UHSRUWHG IDXOWV LQ YHUVLRQ 7"

X &0 GDWDEDVH VKRXOG SUHIHUDEO\ EH OLQNHG WR WKH

VRIWZDUH EHLQJ PDQDJHG

&0 SODQQLQJ GDWDEDVH



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

&0 GDWDEDVH LPSOHPHQWDWLRQ

X 0D\ EH SDUW RI DQ LQWHJUDWHG HQYLURQPHQW WR

VXSSRUW VRIWZDUH GHYHORSPHQW� 7KH &0 GDWDEDVH

DQG WKH PDQDJHG GRFXPHQWV DUH DOO PDLQWDLQHG

RQ WKH VDPH V\VWHP

X &$6( WRROV PD\ EH LQWHJUDWHG ZLWK WKLV VR WKDW

WKHUH LV D FORVH UHODWLRQVKLS EHWZHHQ WKH &$6(

WRROV DQG WKH &0 WRROV

X 0RUH FRPPRQO\� WKH &0 GDWDEDVH LV PDLQWDLQHG

VHSDUDWHO\ DV WKLV LV FKHDSHU DQG PRUH IOH[LEOH

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

X 6RIWZDUH V\VWHPV DUH VXEMHFW WR FRQWLQXDO

FKDQJH UHTXHVWV

� )URP XVHUV

� )URP GHYHORSHUV

� )URP PDUNHW IRUFHV

X &KDQJH PDQDJHPHQW LV FRQFHUQHG ZLWK

NHHSLQJ PDQDJLQJ RI WKHVH FKDQJHV DQG

HQVXULQJ WKDW WKH\ DUH LPSOHPHQWHG LQ WKH

PRVW FRVW�HIIHFWLYH ZD\

&KDQJH PDQDJHPHQW



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

5HTXHVW FKDQJH E\ FRPSOHWLQJ D FKDQJH UHTXHVW IRUP

$QDO\]H FKDQJH UHTXHVW

LI FKDQJH LV YDOLG WKHQ

$VVHVV KRZ FKDQJH PLJKW EH LPSOHPHQWHG

$VVHVV FKDQJH FRVW

6XEPLW UHTXHVW WR FKDQJH FRQWURO ERDUG

LI FKDQJH LV DFFHSWHG WKHQ

UHSHDW

PDNH FKDQJHV WR VRIWZDUH

VXEPLW FKDQJHG VRIWZDUH IRU TXDOLW\ DSSURYDO

XQWLO VRIWZDUH TXDOLW\ LV DGHTXDWH

FUHDWH QHZ V\VWHP YHUVLRQ

HOVH

UHMHFW FKDQJH UHTXHVW

HOVH

UHMHFW FKDQJH UHTXHVW

7KH FKDQJH PDQDJHPHQW SURFHVV

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

X 'HILQLWLRQ RI FKDQJH UHTXHVW IRUP LV SDUW RI WKH

&0 SODQQLQJ SURFHVV

X 5HFRUGV FKDQJH UHTXLUHG� VXJJHVWRU RI FKDQJH�

UHDVRQ ZK\ FKDQJH ZDV VXJJHVWHG DQG XUJHQF\

RI FKDQJH�IURP UHTXHVWRU RI WKH FKDQJH�

X 5HFRUGV FKDQJH HYDOXDWLRQ� LPSDFW DQDO\VLV�

FKDQJH FRVW DQG UHFRPPHQGDWLRQV �6\VWHP

PDLQWHQDQFH VWDII�

&KDQJH UHTXHVW IRUP



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

&KDQJH UHTXHVW IRUP

X 5HSODFH ZLWK SRUWUDLW VOLGH

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

X $ PDMRU SUREOHP LQ FKDQJH PDQDJHPHQW LV

WUDFNLQJ FKDQJH VWDWXV

X &KDQJH WUDFNLQJ WRROV NHHS WUDFN WKH VWDWXV

RI HDFK FKDQJH UHTXHVW DQG DXWRPDWLFDOO\

HQVXUH WKDW FKDQJH UHTXHVWV DUH VHQW WR WKH

ULJKW SHRSOH DW WKH ULJKW WLPH�

X ,QWHJUDWHG ZLWK (�PDLO V\VWHPV DOORZLQJ

HOHFWURQLF FKDQJH UHTXHVW GLVWULEXWLRQ

&KDQJH WUDFNLQJ WRROV



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

X &KDQJHV VKRXOG EH UHYLHZHG E\ DQ H[WHUQDO

JURXS ZKR GHFLGH ZKHWKHU RU QRW WKH\ DUH FRVW�

HIIHFWLYH IURP D VWUDWHJLF DQG RUJDQL]DWLRQDO

YLHZSRLQW UDWKHU WKDQ D WHFKQLFDO YLHZSRLQW

X 6KRXOG EH LQGHSHQGHQW RI SURMHFW UHVSRQVLEOH

IRU V\VWHP� 7KH JURXS LV VRPHWLPHV FDOOHG D

FKDQJH FRQWURO ERDUG

X 0D\ LQFOXGH UHSUHVHQWDWLYHV IURP FOLHQW DQG

FRQWUDFWRU VWDII

&KDQJH FRQWURO ERDUG

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

X 5HFRUG RI FKDQJHV DSSOLHG WR D GRFXPHQW RU

FRGH FRPSRQHQW

X 6KRXOG UHFRUG� LQ RXWOLQH� WKH FKDQJH PDGH� WKH

UDWLRQDOH IRU WKH FKDQJH� ZKR PDGH WKH FKDQJH

DQG ZKHQ LW ZDV LPSOHPHQWHG

X 0D\ EH LQFOXGHG DV D FRPPHQW LQ FRGH� ,I D

VWDQGDUG SURORJXH VW\OH LV XVHG IRU WKH

GHULYDWLRQ KLVWRU\� WRROV FDQ SURFHVV WKLV

DXWRPDWLFDOO\

'HULYDWLRQ KLVWRU\



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

([DPSOH � GHULYDWLRQ KLVWRU\

�� 3527(86 SURMHFW �(635,7 �����
��
�� 3&/�722/6�(',7�)2506�',63/$<�$67�,17(5)$&(
��
�� 2EMHFW� 3&/�7RRO�'HVF
�� $XWKRU� *� 'HDQ
�� &UHDWLRQ GDWH� ��WK 1RYHPEHU ����
��
�� � /DQFDVWHU 8QLYHUVLW\ ����
��
�� 0RGLILFDWLRQ KLVWRU\
�� 9HUVLRQ 0RGLILHU 'DWH &KDQJH 5HDVRQ
�� ��� -� -RQHV ������� $GG KHDGHU 6XEPLWWHG WR &0
�� ��� *� 'HDQ ������ 1HZ ILHOG &KDQJH
�� UHT� �����

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

X ,QYHQW LGHQWLILFDWLRQ VFKHPH IRU V\VWHP

YHUVLRQV

X 3ODQ ZKHQ QHZ V\VWHP YHUVLRQ LV WR EH

SURGXFHG

X (QVXUH WKDW YHUVLRQ PDQDJHPHQW

SURFHGXUHV DQG WRROV DUH SURSHUO\ DSSOLHG

X 3ODQ DQG GLVWULEXWH QHZ V\VWHP UHOHDVHV

9HUVLRQ DQG UHOHDVH PDQDJHPHQW



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

X 9HUVLRQ $Q LQVWDQFH RI D V\VWHP ZKLFK LV

IXQFWLRQDOO\ GLVWLQFW LQ VRPH ZD\ IURP RWKHU

V\VWHP LQVWDQFHV

X 9DULDQW $Q LQVWDQFH RI D V\VWHP ZKLFK LV

IXQFWLRQDOO\ LGHQWLFDO EXW QRQ�IXQFWLRQDOO\

GLVWLQFW IURP RWKHU LQVWDQFHV RI D V\VWHP

X 5HOHDVH $Q LQVWDQFH RI D V\VWHP ZKLFK LV

GLVWULEXWHG WR XVHUV RXWVLGH RI WKH GHYHORSPHQW

WHDP

9HUVLRQV�YDULDQWV�UHOHDVHV

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

6\VWHP UHOHDVHV

X 1RW MXVW D VHW RI H[HFXWDEOH SURJUDPV

X 0D\ DOVR LQFOXGH
� &RQILJXUDWLRQ ILOHV GHILQLQJ KRZ WKH UHOHDVH LV FRQILJXUHG IRU

D SDUWLFXODU LQVWDOODWLRQ

� GDWD ILOHV QHHGHG IRU V\VWHP RSHUDWLRQ

� DQ LQVWDOODWLRQ SURJUDP RU VKHOO VFULSW WR LQVWDOO WKH V\VWHP RQ

WDUJHW KDUGZDUH

� HOHFWURQLF DQG SDSHU GRFXPHQWDWLRQ

X 6\VWHPV PD\ EH UHOHDVHG RQ PDJQHWLF WDSH�

IORSS\ GLVN RU &'�520



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

X 6LPSOH QDPLQJ VFKHPH XVHV D OLQHDU

GHULYDWLRQ H�J� 9�� 9���� 9���� 9���� 9��� HWF�

X $FWXDO GHULYDWLRQ VWUXFWXUH LV D WUHH RU D

QHWZRUN UDWKHU WKDQ D VHTXHQFH

X 1DPHV DUH QRW PHDQLQJIXO�

X +LHUDUFKLFDO QDPLQJ VFKHPH PD\ EH EHWWHU

9HUVLRQ LGHQWLILFDWLRQ

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

9HUVLRQ GHULYDWLRQ VWUXFWXUH

9��� 9��� 9��� 9��� 9��� 9���

9���E 9�����

9���D



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

X $WWULEXWHV FDQ EH DVVRFLDWHG ZLWK D YHUVLRQ

ZLWK WKH FRPELQDWLRQ RI DWWULEXWHV LGHQWLI\LQJ

WKDW YHUVLRQ

X ([DPSOHV RI DWWULEXWHV DUH 'DWH� &UHDWRU�

3URJUDPPLQJ /DQJXDJH� &XVWRPHU� 6WDWXV HWF�

X 0RUH IOH[LEOH WKDQ DQ H[SOLFLW QDPLQJ VFKHPH

IRU YHUVLRQ UHWULHYDO� &DQ FDXVH SUREOHPV ZLWK

XQLTXHQHVV

X 1HHGV DQ DVVRFLDWHG QDPH IRU HDV\ UHIHUHQFH

$WWULEXWHG YHUVLRQ LGHQWLILFDWLRQ

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

X 5HOHDVHV PXVW LQFRUSRUDWH FKDQJHV

IRUFHG RQ WKH V\VWHP E\ HUURUV GLVFRYHUHG

E\ XVHUV DQG E\ KDUGZDUH FKDQJHV

X 7KH\ PXVW DOVR LQFRUSRUDWH QHZ V\VWHP

IXQFWLRQDOLW\

X 5HOHDVH SODQQLQJ LV FRQFHUQHG ZLWK ZKHQ

WR LVVXH D V\VWHP YHUVLRQ DV D UHOHDVH

5HOHDVH PDQDJHPHQW



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

X 7KH LQFUHPHQWDO V\VWHP FKDQJH ZKLFK FDQ EH

LQFRUSRUDWHG LQ HDFK UHOHDVH RI WKH V\VWHP LV

DSSUR[LPDWHO\ FRQVWDQW

X ,I WRR PDQ\ QHZ IHDWXUHV DUH LQFOXGHG DW WKH

VDPH WLPH DV HUURU UHSDLUV� WKH FRVW RI

SURGXFLQJ D QHZ UHOHDVH LV VLJQLILFDQWO\

LQFUHDVHG

X ,I D UHOHDVH KDV PDQ\ FKDQJHV LQFRUSRUDWHG� LW

PXVW EH IROORZHG E\ D IXUWKHU UHOHDVH IL[LQJ

SUREOHPV LQ WKH ILUVW UHOHDVH

/HKPDQ¶V ILIWK ODZ

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

6\VWHP UHOHDVH VWUDWHJ\

(QKDQFHG

UHOHDVH

5HSDL U

UHOHDVH

5HSDLU

UHOHDVH

(QKDQFHG

UHOHDVH

5HSDL U

UHOHDVH



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

X &XVWRPHU PD\ QRW ZDQW D QHZ UHOHDVH RI WKH

V\VWHP

� 7KH\ PD\ EH KDSS\ ZLWK WKHLU FXUUHQW V\VWHP DV WKH

QHZ YHUVLRQ PD\ SURYLGH XQZDQWHG IXQFWLRQDOLW\

�H�J� :RUG ��

X 5HOHDVH PDQDJHPHQW PXVW QRW DVVXPH WKDW

DOO SUHYLRXV UHOHDVHV KDYH EHHQ DFFHSWHG�

$OO ILOHV UHTXLUHG IRU D UHOHDVH VKRXOG EH UH�

FUHDWHG ZKHQ D QHZ UHOHDVH LV LQVWDOOHG

5HOHDVH SUREOHPV

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

9HUVLRQ PDQDJHPHQW WRROV
X 9HUVLRQ DQG UHOHDVH LGHQWLILFDWLRQ

� 6\VWHPV DVVLJQ LGHQWLILHUV DXWRPDWLFDOO\ ZKHQ D QHZ YHUVLRQ

LV VXEPLWWHG WR WKH V\VWHP

X &RQWUROOHG FKDQJH�
� 2QO\ RQH YHUVLRQ DW D WLPH PD\ EH FKHFNHG RXW IRU FKDQJH�

3DUDOOHO ZRUNLQJ RQ GLIIHUHQW YHUVLRQV

X 6WRUDJH PDQDJHPHQW�
� 6\VWHP VWRUHV WKH GLIIHUHQFHV EHWZHHQ YHUVLRQV UDWKHU WKDQ DOO

WKH YHUVLRQ FRGH

X &KDQJH KLVWRU\ UHFRUGLQJ
� 5HFRUG UHDVRQV IRU YHUVLRQ FUHDWLRQ



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

X 5&6 LV D UHODWLYHO\ ROG WRRO EXW VWLOO ZLGHO\ XVHG�

X 0LQLPL]HV WKH GLVN UHTXLUHPHQWV E\ RQO\ VWRULQJ

GLIIHUHQFHV �GHOWDV� IURP D EDVH YHUVLRQ

X $SSOLHV GHOWDV WR WKH ODWHVW UHOHDVH WR UH�FUHDWH

HDUOLHU V\VWHP YHUVLRQV

X $OORZV DQ\ QDPHG YHUVLRQ RU UHOHDVH WR EH

JHQHUDWHG

X $OORZV LQGHSHQGHQW GHYHORSPHQW RI GLIIHUHQW

UHOHDVHV

5&6 � 5HYLVLRQ &RQWURO 6\VWHP

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

'HOWDV LQ 5&6

9HUVLRQ
���

9HUVLRQ
���

9HUVLRQ
���

9HUVLRQ
���

'� '� '�

&UHDWLRQGDWH



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

3DUDOOHO GHYHORSPHQW LQ 5&6

9HUVLRQ

���

9HUVLRQ

���

9HUVLRQ

���

9HUVLRQ

���

9HUVLRQ

���

9HUVLRQ

���

9HUVLRQ

���

'���

'���'���'���'���

5(/($6( �

5(/($6( �

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

5&6 OLPLWDWLRQV

X 'HVLJQHG DV D FRGH FRQWURO V\VWHP WKHUHIRUH

LQWHQGHG IRU XVH ZLWK $6&,, WH[W

X &DQQRW EH XVHG WR PDQDJH REMHFW FRGH RU RWKHU

GRFXPHQWV ZLWK QRQ�$6&,, UHSUHVHQWDWLRQV �H�J�

PXOWLPHGLD ILOHV�

X 7H[W�EDVHG XVHU LQWHUIDFH� 9HUVLRQ EURZVLQJ LV

GLIILFXOW

X 9HUVLRQ UHWULHYDO EDVHG RQ WKH QDPH UDWKHU WKDQ

WKH YHUVLRQ DWWULEXWHV



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

X ,QYROYHV WDNLQJ DOO V\VWHP FRPSRQHQWV

DQG FRPELQLQJ WKHP LQWR D VLQJOH

H[HFXWDEOH V\VWHP

X 'LIIHUHQW V\VWHPV DUH EXLOW IURP GLIIHUHQW

FRPSRQHQW FRPELQDWLRQV

X 0D\ WDNH VHYHUDO GD\V IRU ODUJH V\VWHPV

LI DOO FRPSRQHQWV DUH FRPSLOHG DQG

OLQNHG DW WKH VDPH WLPH

6\VWHP EXLOGLQJ

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

X 'R WKH EXLOG LQVWUXFWLRQV LQFOXGH DOO UHTXLUHG

FRPSRQHQWV"
� :KHQ WKHUH DUH PDQ\ KXQGUHGV RI FRPSRQHQWV PDNLQJ XS D V\VWHP� LW LV

HDV\ WR PLVV RQH RXW� 7KLV VKRXOG QRUPDOO\ EH GHWHFWHG E\ WKH OLQNHU

X ,V WKH DSSURSULDWH FRPSRQHQW YHUVLRQ

VSHFLILHG"
� $ PRUH VLJQLILFDQW SUREOHP� $ V\VWHP EXLOW ZLWK WKH ZURQJ YHUVLRQ PD\

ZRUN LQLWLDOO\ EXW IDLO DIWHU GHOLYHU\

X $UH DOO GDWD ILOHV DYDLODEOH"
� 7KH EXLOG VKRXOG QRW UHO\ RQ 
VWDQGDUG
 GDWD ILOHV� 6WDQGDUGV YDU\ IURP SODFH

WR SODFH

6\VWHP EXLOGLQJ SUREOHPV



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

X $UH GDWD ILOH UHIHUHQFHV ZLWKLQ FRPSRQHQWV

FRUUHFW"
� (PEHGGLQJ DEVROXWH QDPHV LQ FRGH DOPRVW DOZD\V FDXVHV

SUREOHPV DV QDPLQJ FRQYHQWLRQV GLIIHU IURP SODFH WR SODFH

X ,V WKH V\VWHP EHLQJ EXLOW IRU WKH ULJKW SODWIRUP
� 6RPHWLPHV PXVW EXLOG IRU D VSHFLILF 26 YHUVLRQ RU KDUGZDUH

FRQILJXUDWLRQ

X ,V WKH ULJKW YHUVLRQ RI WKH FRPSLOHU DQG RWKHU

VRIWZDUH WRROV VSHFLILHG"
� 'LIIHUHQW FRPSLOHU YHUVLRQV PD\ DFWXDOO\ JHQHUDWH GLIIHUHQW FRGH DQG WKH

FRPSLOHG FRPSRQHQW ZLOO H[KLELW GLIIHUHQW EHKDYLRXU

6\VWHP EXLOGLQJ SUREOHPV

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

6\VWHP UHSUHVHQWDWLRQ

X 6\VWHPV DUH QRUPDOO\ UHSUHVHQWHG IRU EXLOGLQJ E\

VSHFLI\LQJ WKH ILOH QDPH WR EH SURFHVVHG E\

EXLOGLQJ WRROV� 'HSHQGHQFLHV EHWZHHQ WKHVH DUH

GHVFULEHG WR WKH EXLOGLQJ WRROV

X 0LVWDNHV FDQ EH PDGH DV XVHUV ORVH WUDFN RI

ZKLFK REMHFWV DUH VWRUHG LQ ZKLFK ILOHV

X $ V\VWHP PRGHOOLQJ ODQJXDJH DGGUHVVHV WKLV

SUREOHP E\ XVLQJ D ORJLFDO UDWKHU WKDQ D SK\VLFDO

V\VWHP UHSUHVHQWDWLRQ



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

X 0RVW ZLGHO\ XVHG EXLOG WRRO RQ WKH 8QL[ V\VWHP

LV 0$.(� &RPSDUDEOH WRROV DUH DYDLODEOH RQ

RWKHU V\VWHPV

X 8VHU VSHFLILHV FRPSRQHQW GHSHQGHQFLHV DQG

0$.( DXWRPDWLFDOO\ IRUFHV UHFRPSLODWLRQ RI

UHTXLUHG ILOHV ZKHQ LW GHWHFWV WKDW WKH VRXUFH FRGH

KDV EHHQ FKDQJHG DIWHU WKH REMHFW FRGH ZDV

FUHDWHG

6\VWHP EXLOGLQJ ZLWK 0DNH

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

&RPSRQHQW GHSHQGHQFLHV

FRPS

VFDQ�R

VFDQ�F

GHIV�K

V\Q�R

V\Q�F

VHP�R

VHP�F

FJHQ�R

FJHQ�F



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

X %DVHG RQ D SK\VLFDO UDWKHU WKDQ D ORJLFDO

PRGHO RI GHSHQGHQFLHV

X 'HSHQGHQF\ VSHFLILFDWLRQV �0DNHILOHV�

TXLFNO\ EHFRPH ODUJH� FRPSOH[� KDUG WR

XQGHUVWDQG DQG H[SHQVLYH WR PDLQWDLQ

X 0$.( XVHV D VLPSOH PRGHO RI FKDQJH

EDVHG RQ ILOH XSGDWH WLPHV� 6RXUFH FRGH

FKDQJHV 1((' QRW UHTXLUH UH�FRPSLODWLRQ

0DNH SUREOHPV

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

X 0$.( GRHV QRW �HDVLO\� DOORZ YHUVLRQV RI

WRROV VXFK DV WKH FRPSLOHU WR EH VSHFLILHG

X 1RW WLJKWO\ OLQNHG WR YHUVLRQ PDQDJHPHQW

WRROV VXFK DV 5&6� 0DQXDO LQWHUYHQWLRQ LV

XVXDOO\ QHHGHG WR FKHFN RXW VRXUFH FRGH IURP

D YHUVLRQ PDQDJHPHQW V\VWHP IRU EXLOGLQJ

0DNH SUREOHPV



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

6\VWHP PRGHOOLQJ LQ 3&/

X 3&/ LV D V\VWHP PRGHOOLQJ ODQJXDJH

X 6\VWHPV DUH UHSUHVHQWHG DV IDPLOLHV ZLWK VWDEOH DQG

YDULDEOH SDUWV

X $WWULEXWH�EDVHG FRPSRQHQW LGHQWLILFDWLRQ

X &RPSRQHQW LQWHUIDFH GHILQLWLRQ

X &RPSRVLWLRQ VWUXFWXUH RI FRPSRQHQWV

X 3K\VLFDO VWUXFWXUH � PDSSLQJ RI ORJLFDO FRPSRQHQW WR

SK\VLFDO ILOHV

X &RPSRQHQW UHODWLRQVKLSV H�J� µUHTXLUHV¶ DQG

µLPSOHPHQWHG DV¶

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

/RJLFDO V\VWHP PRGHO
IDPLO\ SULQW�VHUYHU

DWWULEXWHV

PXOWLSOH�SDSHU�W\SHV� ERROHDQ �

HQG

LQWHUIDFH

SULQW  ! SULQW�ILOH �

GLVSOD\�TXHXH  ! VKRZ�SULQW�TXHXH �

GHTXHXH  ! GHOHWH�SULQW�MRE �

VHOHFW�SULQWHU  ! VHW�SULQWHU �

VHOHFW�SDSHU�W\SH  !

LI PXOWLSOH�SDSHU�W\SHV WKHQ

VHW�LQSXW�WUD\ HQGLI �

HQG



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

/RJLFDO V\VWHP PRGHO

SDUWV

35,17  ! SULQWHU�FRQWUROOHU �

48(8(  ! TXHXH�PDQDJHU �

VHOHFW�SDSHU�W\SH  !

LI PXOWLSOH�SDSHU�W\SHV WKHQ

VHW�LQSXW�WUD\ HQGLI �

HQG

SK\VLFDO

VRXUFH  ! ³SULQWBVHUYHU´ UHSRVLWRU\ ³�XVU�VUF´ �

(;(&87$%/(  ! 3ULQW�PDQ ELQDU\

³�XVU�XWLOV�ELQ´ �

HQG

HQG �� SULQW�VHUYHU

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

3&/ V\VWHP EXLOGLQJ

3&/ �ELQG 3&/

EXLOG PRGHO

9HUVLRQ

PDQDJHPHQW

V\V WHP

8QL[

0DNH

'HULYHG

V\V WHP

3&/ V\ VWHP

GHVFULS WLRQ
0DNH�JHQ 0DNH ILOH

3&/ YHUVLRQ

GHVFULS WLRQ
5HSRVLWRU\

&KHFN�RXW

ILOHV IRU EXLOGLQJ



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

6\VWHP EXLOGLQJ IURP 3&/

X 9DULDELOLW\ LV UHPRYHG IURP WKH 3&/

GHVFULSWLRQ E\ 3&/�ELQG

X 7KH V\VWHP PRGHO LV DQDO\VHG DQG

GHSHQGHQFLHV DUH LGHQWLILHG� $ PDNH ILOH LV

JHQHUDWHG

X 7KH UHTXLUHG YHUVLRQV RI FRPSRQHQWV DUH

LGHQWLILHG E\ WKHLU DWWULEXWHV DQG FKHFNHG RXW

DXWRPDWLFDOO\ IURP 5&6

X 0DNH LV FDOOHG WR EXLOG WKH V\VWHP

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

X '6(( LV DQ H[DPSOH RI D V\VWHP ZKLFK

VXSSRUWV QHWZRUNHG EXLOGLQJ
� 3DUDOOHO EXLOGLQJ RI GLIIHUHQW V\VWHP YHUVLRQV

� 3DUDOOHO FRPSLODWLRQ RQ GLIIHUHQW QHWZRUN QRGHV

� ,QWHJUDWHG VRXUFH FRGH FRQWURO DQG V\VWHP EXLOGLQJ

� &RQILJXUDWLRQ LGHQWLILFDWLRQ EDVHG RQ D V\VWHP PRGHO

FDOOHG D FRQILJXUDWLRQ WKUHDG

� 'HULYHG REMHFW PDQDJHPHQW ZKHUH DOO EXLOW REMHFWV DUH

PDLQWDLQHG XQWLO WKH\ DUH QHHGHG RU VSDFH LV H[KDXVWHG

3DUDOOHO V\VWHP EXLOGLQJ



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

X 1R DXWRPDWLF UHFRPSLODWLRQ RI REMHFW FRGH DIWHU D

VRXUFH FRGH FKDQJH �XQOLNH 0DNH�

X 2QO\ UHFRPSLOH D FRPSRQHQW ZKHQ D GHPDQG LV

PDGH IRU WKH REMHFW FRGH

X 6XSSRUWV DWWULEXWH�EDVHG YHUVLRQ LGHQWLILFDWLRQ

WKURXJK 
FRQILJXUDWLRQ WKUHDGV


X 2EMHFW FRGH UHODWHG WR VRXUFH FRGH WKURXJK

DWWULEXWHV� &RPSLOHG REMHFWV KDYH WKH VDPH

DWWULEXWH VHW DV WKHLU VRXUFHV

'6(( FKDUDFWHULVWLFV

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

X *HQHUDOO\� RQ D QHWZRUN RI ZRUNVWDWLRQV� VRPH

DUH LGOH DW DQ\ RQH WLPH

X '6(( ILQGV DQ LGOH PDFKLQH DQG EXLOGV

FRPSRQHQW RQ WKDW PDFKLQH

X /HDGV WR SHUIRUPDQFH LPSURYHPHQW RI VHYHUDO

KXQGUHG �

X 6\VWHP ZRUNV ZHOO ZKHQ D QHWZRUN LV

FRPSRVHG RI FRPPRQ SODWIRUPV VR

FRPSRQHQWV DUH LQWHUFKDQJDEOH�

3DUDOOHO EXLOGLQJ



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

1HWZRUN�RULHQWHG EXLOGLQJ

:RUNVWDWLRQ QHWZRUN

'6((

:6:6 :6 :6

6RXUFH FRGH
IRU FRPSLODWLRQ

&RPSLOHG REMHFW
FRGH

6RXUFH FRGH
YHUVLRQV

Y����

Y����

Y����

Y����

2EMHFW SRRO

Y����

Y����

Y����

Y����

3DUDOOHO FRPSLODWLRQ

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

X ,GHQWLI\ WKH YHUVLRQ WR EH EXLOW E\ VSHFLI\LQJ

LWV DWWULEXWHV �H�J� %XLOG WKH YHUVLRQ ZLWK

LGHQWLILHU DWWULEXWH� 5�� EXLOG WKH YHUVLRQ ZLWK

VWDWXV DWWULEXWH 
EHWD WHVW
 HWF��

X ,GHQWLI\ WKH YHUVLRQ RI WKH FRPSLOHU DQG

VXSSRUW WRROV DORQJ ZLWK LWV SDUDPHWHUV ZKLFK

LV WR EH XVHG LQ EXLOGLQJ D V\VWHP YHUVLRQ

&RQILJXUDWLRQ WKUHDGV



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

X ,QWHJUDWH LQIRUPDWLRQ DERXW WKH FRQILJXUDWLRQ

ZLWK WKH HQWLWLHV ZKLFK DUH WKHPVHOYHV EHLQJ

PDQDJHG�

X *HQHUDOO\ EDVHG RQ (5$ VHPDQWLF PRGHO

ZKHUH HQWLWLHV SDUWLFLSDWH LQ UHODWLRQVKLSV DQG

KDYH DVVRFLDWHG DWWULEXWHV�

X ,QFOXGH SURFHVV LQIRUPDWLRQ H�J�� DQ HQWLW\

DWWULEXWH PD\ KDYH D YDOXH ZKLFK LV D SURFHVV

GHVFULSWLRQ VKRZLQJ KRZ WKDW HQWLW\ ZDV FUHDWHG�

,QWHJUDWHG &0 GDWDEDVHV

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

X &0 WRROV PD\ EH LPSOHPHQWHG XVLQJ GDWDEDVH

TXHU\ DQG EURZVLQJ IDFLOLWLHV

X 8VLQJ SURFHVV LQIRUPDWLRQ� RWKHU WRROV VXFK DV

HGLWRUV�FRPSLOHUV HWF� FDQ EH LQWHJUDWHG DQG FDQ

DXWRPDWH YHUVLRQ FUHDWLRQ

X ,QIRUPDWLRQ GLVVHPLQDWLRQ UH YHUVLRQV DQG

FKDQJHV FDQ EH LQFRUSRUDWHG LQ WKH SURFHVV

LQIRUPDWLRQ

&0 VXSSRUW ZLWK DQ LQWHJUDWHG '%



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

X 5HO\ RQ D SRZHUIXO VHPDQWLF RU REMHFW�RULHQWHG

GDWDEDVH

X 6WRUH ERWK SURFHVV DQG SURGXFW LQIRUPDWLRQ

X 3URYLGH DQ LQWHJUDWHG VHW RI WRROV IRU

FRQILJXUDWLRQ PDQDJHPHQW

X ,QWHJUDWHG ZLWK RWKHU WRROV WKURXJK WKH

GDWDEDVH

X *UDSKLFDO XVHU LQWHUIDFH

X 6WLOO UHVHDUFK SURWRW\SHV

'DWDEDVH�RULHQWHG &0 WRROV

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

X &0 LV WKH PDQDJHPHQW RI V\VWHP FKDQJH WR

VRIWZDUH SURGXFWV

X (IIHFWLYH &0 LV HVVHQWLDO LQ ODUJH VRIWZDUH SURMHFWV

X &0 DFWLYLWLHV LQFOXGH &0 SODQQLQJ� FKDQJH

PDQDJHPHQW� V\VWHP EXLOGLQJ� DQG YHUVLRQ DQG

UHOHDVH PDQDJHPHQW

X $ IRUPDO GRFXPHQW QDPLQJ VFKHPH VKRXOG EH

HVWDEOLVKHG DQG GRFXPHQWV VKRXOG EH

PDQDJHG LQ D GDWDEDVH

.H\ SRLQWV



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

.H\ SRLQWV

X 6\VWHP UHOHDVHV VKRXOG EH SKDVHG ZLWK UHOHDVHV

IL[LQJ SUREOHPV LQWHUOHDYHG ZLWK UHOHDVHV RIIHULQJ

QHZ IXQFWLRQDOLW\

X 6\VWHP EXLOGLQJ LQYROYHV DVVHPEOLQJ FRPSRQHQWV

LQWR D V\VWHP� ,W LV DOZD\V VXSSRUWHG E\ V\VWHP

EXLOGLQJ WRROV VXFK DV 0DNH

X ,QWHJUDWHG &0 WRROV VXFK DV '6(( FRPELQH

VXSSRUW IRU V\VWHP EXLOGLQJ DQG YHUVLRQ

PDQDJHPHQW


