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� 2EMHFW�2ULHQWHG�3URJUDPPLQJ�DQG�'HVLJQ

� 6RIWZDUH�'HYHORSPHQW�3URFHVVHV�DQG
7HFKQLTXHV

� 'HVLJQ�3DWWHUQV

� 6RIWZDUH�$UFKLWHFWXUH

:KDW�LV�6RIWZDUH�(QJLQHHULQJ"����

� 5HIHUHQFH��6RIWZDUH�HQJLQHHULQJ�$�SUDFWLWLRQHU¶V
$SSURDFK��WK�HG��5RJHU�6��3UHVVPDQ��0F*UDZ
+LOO������

� )URP�1$72�FRQIHUHQFH�LQ������
� ³>6RIWZDUH�HQJLQHHULQJ�LV@�WKH�HVWDEOLVKPHQW�DQG�XVH
RI�VRXQG�HQJLQHHULQJ�SULQFLSOHV�LQ�RUGHU�WR�REWDLQ
HFRQRPLFDOO\�VRIWZDUH�WKDW�LV�UHOLDEOH�DQG�ZRUNV
HIILFLHQWO\�RQ�UHDO�PDFKLQHV�´

:KDW�LV�6RIWZDUH�(QJLQHHULQJ"����

� HYDOXDWLRQ�RI�WKLV�GHILQLWLRQ
� GRHVQ¶W�DGGUHVV

� WHFKQLFDO DVSHFWV RI VRIWZDUH TXDOLW\

� QHHG IRU FXVWRPHU VDWLVIDFWLRQ

� WLPHO\ SURGXFW GHOLYHU\

� LPSRUWDQFH RI PHDVXUHPHQW DQG PHWULFV

� LPSRUWDQFH RI PDWXUH SURFHVV

� GRHV�SURYLGH�D�EDVHOLQH
� GRHV PHQWLRQ

� HQJLQHHULQJ SULQFLSOHV

� HFRQRP\

� UHOLDELOLW\

� HIILFLHQF\
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:KDW�LV�6RIWZDUH�(QJLQHHULQJ"����

� ,(((�6WDQGDUGV�&ROOHFWLRQ�IRU�6RIWZDUH
(QJLQHHULQJ������

� ³6RIWZDUH�HQJLQHHULQJ������7KH�DSSOLFDWLRQ�RI�D
V\VWHPDWLF��GLVFLSOLQHG��TXDQWLILDEOH�DSSURDFK�WR
WKH�GHYHORSPHQW��RSHUDWLRQ��DQG�PDLQWHQDQFH�RI
VRIWZDUH��WKDW�LV��WKH�DSSOLFDWLRQ�RI�HQJLQHHULQJ
WR�VRIWZDUH������7KH�VWXG\�RI�DSSURDFKHV�DV�LQ
����´

a quality focus

process

:KDW�LV�6RIWZDUH�(QJLQHHULQJ"����

methods

tools

Software engineering layers

6RIWZDUH�(QJLQHHULQJ�7RSLFV����

� DFFRUGLQJ�WR�6:(%2.��8QLYHUVLWp�GH�4XpEHF�j
0RQWUpDO�

� VRIWZDUH�UHTXLUHPHQWV
� VRIWZDUH�GHVLJQ

� DUFKLWHFWXUH

� GHWDLOHG GHVLJQ

� VRIWZDUH�FRQVWUXFWLRQ
� ODQJXDJHV

� WRROV

� VWDQGDUGV

� XQLW WHVWLQJ

� GHVLJQ

� VRIWZDUH�WHVWLQJ
� VRIWZDUH�PDLQWHQDQFH

6RIWZDUH�(QJLQHHULQJ�7RSLFV����

� VRIWZDUH�FRQILJXUDWLRQ�PDQDJHPHQW
� VRIWZDUH�HQJLQHHULQJ�PDQDJHPHQW
� VRIWZDUH�HQJLQHHULQJ�SURFHVV
� VRIWZDUH�HQJLQHHULQJ�WRROV�DQG�PHWKRGV

� QRWDWLRQ� YRFDEXODU\� SURFHGXUHV� HQYLURQPHQWV

� VRIWZDUH GHVLJQ WRROV

� VRIWZDUH FRQVWUXFWLRQ WRROV� HGLWRUV� FRPSLOHUV� GHEXJJHUV

� WHVWLQJ� PDLQWHQDQFH� SURFHVV FHQWHUHG WRROV

� LQVSHFWLRQ� VWDWLF DQDO\VLV WRROV

� FRQILJXUDWLRQ PDQDJHPHQW WRROV

� SURMHFW PDQDJHPHQW WRROV

� FRPPXQLFDWLRQ WRROV



6RIWZDUH�(QJLQHHULQJ�7RSLFV����

� VRIWZDUH�TXDOLW\
� GHILQLWLRQ� VWDQGDUGV

� UHODWLRQVKLS WR SURFHVV

� TXDOLW\ DVVXUDQFH

� YHULILFDWLRQ DQG YDOLGDWLRQ

� UHYLHZV DQG LQVSHFWLRQV

� WHVWLQJ

� PHWULFV
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6RIWZDUH�&RPSOH[LW\

5HIHUHQFHV

� 0HDVXULQJ�6RIWZDUH�'HVLJQ�4XDOLW\��&DUG�	
*ODVV��3UHQWLFH�+DOO������

� 2EMHFW�2ULHQWHG�$QDO\VLV�DQG�'HVLJQ�ZLWK
$SSOLFDWLRQV��QG�HG��%RRFK��$GGLVRQ�:HVOH\�
����



9LHZV�RI�FRPSOH[LW\

� FRPSXWDWLRQDO
� PDFKLQH�HIILFLHQF\

� FRJQLWLYH
� KXPDQ�LVVXHV�RI�GLIILFXOW\�DQG�XQGHUVWDQGDELOLW\

� ³7KH�FRPSOH[LW\�RI�VRIWZDUH�LV�DQ�HVVHQWLDO
SURSHUW\��QRW�DQ�DFFLGHQWDO�RQH�´��%URRNV�

0RGXODULW\

� PRVW�ZLGHO\�DFFHSWHG�TXDOLW\�REMHFWLYH�IRU
GHVLJQ�LV�PRGXODULW\
� SURGXFH�PRGXOHV��XQLWV��WKDW�DUH�DV�VHOI�FRQWDLQHG
DQG�LQGHSHQGHQW�DV�SRVVLEOH

� OLPLW�ERWK�GDWD�DQG�FRQWURO�FRQQHFWLRQV�DPRQJVW
PRGXOHV

� 3DUQDV¶V�SULQFLSOH
� LQIRUPDWLRQ KLGLQJ

� EDVHG RQ OLPLWLQJ WKH VFRSH RI FKDQJHV

0RGXOH�6WUHQJWK�&RKHVLRQ�DQG
&RXSOLQJ

� PRGXOH�VWUHQJWK�FRKHVLRQ�PHDVXUHV�³VLQJOHQHVV
RI�SXUSRVH´
� PRGXOH�SHUIRUPLQJ�RQO\�D�VLQJOH�IXQFWLRQ�KDV�WKH
JUHDWHVW�VWUHQJWK

� PRGXOH�SHUIRUPLQJ�VHYHUDO�XQUHODWHG�IXQFWLRQV�KDV
ORZ�VWUHQJWK

� PRGXOH�FRXSOLQJ�PHDVXUHV�³GHSHQGHQFH´
EHWZHHQ�PRGXOHV
� WZR�PRGXOHV�OLQNHG�RQO\�WKURXJK�GDWD�SDVVHG�LQ�D
FDOOLQJ�VHTXHQFH�DUH�WKH�ZHDNHVW�FRXSOLQJ

� VRIWZDUH�TXDOLW\�LPSURYHG�E\
� PD[LPL]LQJ�PRGXOH�VWUHQJWK
� PLQLPL]LQJ�PRGXOH�FRXSOLQJ

0RGXOH�6L]H����

� VLPSOH�DSSURDFK�WR�SURPRWLQJ�PRGXODULW\�LV�WR
OLPLW�PRGXOH�VL]H
� PDQ\�WH[WV�VXJJHVW�OLPLWLQJ�PRGXOHV�WR����WR���
VRXUFH�OLQHV�RI�FRGH

� PLOLWDU\�VWDQGDUGV�IRU�PRGXOH�VL]H�UDQJH�IURP����WR
����/2&

� VXFK�VWDQGDUGV�HDV\�WR�GHILQH�DQG�HQIRUFH
� FRQWULEXWLRQ�WR�VRIWZDUH�TXDOLW\�XQFOHDU

� VWXGLHV�KDYH�VKRZQ
� SURJUDP�VL]H�GRHV�QRW�H[KLELW�DQ\�VWURQJ�UHODWLRQ�WR
HUURU�UDWH

� SURJUDPPHU�H[SHULHQFH�SURYHV�WR�EH�EHVW�SUHGLFWRU�RI
HUURU�UDWH



0RGXOH�6L]H����

� PRGXOH�FRVW�LQ�WHUPV�RI�KRXUV�SHU�H[HFXWDEOH
VWDWHPHQW�GRHV�DSSHDU�WR�EH�UHODWHG�WR�PRGXOH
VL]H
� UHVXOWV�LQGLFDWH�ODUJHU�PRGXOHV�FRVW�OHVV��SHU
H[HFXWDEOH�VWDWHPHQW��WKDQ�VPDOOHU�RQHV

� VRPH�VDYLQJV�FRPH�IURP�GLVWULEXWLQJ�LQWHUIDFH
GHILQLWLRQ�FRVWV�RYHU�D�ODUJH�QXPEHU�RI�H[HFXWDEOH
VWDWHPHQWV

� SDUW�RI�WKHVH�VDYLQJV�FDQ�EH�ORVW�GXH�WR�LQFUHDVHG
WHVWLQJ�UHTXLUHPHQWV

6SDQ�RI�&RQWURO

� ZKHQ�D�PRGXOH�LQYRNHV�DQRWKHU�PRGXOH��LW
HVWDEOLVKHV�D�FRQWURO�FRXSOH�EHWZHHQ�WKH
PRGXOHV
� QXPEHU�RI�RWKHU�PRGXOHV�LQYRNHG�E\�D�JLYHQ�PRGXOH
GHILQHV�LWV�VSDQ�RI�FRQWURO

� UHVXOWV�LQGLFDWH�WKDW�PRGXOHV�ZLWK�ODUJHU�VSDQV
RI�FRQWURO�WHQG�WR�FRVW�PRUH�DQG�KDYH�KLJKHU
IDXOW�UDWHV

3URGXFW�(QJLQHHULQJ�ZLWK
&RPSOH[LW\�&ULWHULD

� TXDOLW\�UHODWLRQ�QHHGHG�WR�EH�FRQVLGHUHG�E\
GHVLJQHU��SURGXFDELOLW\
� GHYHORSLQJ�D�GHVLJQ�WKDW�SURYLGHV�IRU

� LPSOHPHQWDELOLW\

� PLQLPL]HV FRVW

� PLQLPL]HV HUURU LQVHUWLRQ

� PD[LPL]HV PDLQWDLQDELOLW\

� V\VWHP�GHVLJQ�SUHVFULEHV�VWUDWHJ\�IRU
LPSOHPHQWLQJ�UHTXLUHPHQWV
� GLIILFXOW\�RI�VWUDWHJ\�GHWHUPLQHV�SURSHQVLW\�RI
GHYHORSHUV�WR�PDNH�HUURUV

� V\VWHP�GHVLJQ�WHQGV�WR�EH�ILUVW�FDXVH�RI�HUURUV

� XQLW�GHVLJQ�LV�ILUVW�FDXVH�RI�SRRU�PDLQWDLQDELOLW\

$VSHFWV�RI�&RPSOH[LW\����

� UHTXLUHPHQWV�DUH�DVVLJQHG�WR�PDMRU�FRPSRQHQWV
RU�VXEV\VWHPV

� V\VWHP�GHVLJQ�FRPSOH[LW\�FDQ�EH�YLHZHG�DV
KDYLQJ�WZR�FRPSRQHQWV
� FRPSOH[LW\�FRQWDLQHG�ZLWKLQ�HDFK�SDUW�GHILQHG�E\�WKH
GHVLJQ

� FRPSOH[LW\�RI�UHODWLRQVKLSV�DPRQJ�WKH�SDUWV

� FRPSRQHQWV�RI�FRPSOH[LW\
� IXQFWLRQDO�FRPSOH[LW\
� V\VWHP�GHVLJQ�FRPSOH[LW\
� VWUXFWXUDO�FRPSOH[LW\
� GDWD�FRPSOH[LW\
� SURFHGXUDO�FRPSOH[LW\



$VSHFWV�RI�&RPSOH[LW\����

� IXQFWLRQDO�FRPSOH[LW\
� VRPH�DSSOLFDWLRQV�DUH�LQKHUHQWO\�PRUH�GLIILFXOW
�FRPSOH[��WKDQ�RWKHUV
� FRPSXWDWLRQDO IORZ G\QDPLFV

� DQDO\VLV RI QRLV\ VWRFKDVWLF GDWD

� FRPPXQLFDWLRQ OLQH KDQGOLQJ

� ODUJH GDWD VWUXFWXUH KDQGOLQJ ZLWK KDUG UHDO WLPH FRQWUDLQWV

� FRPSOH[LW\�SULPDULO\�GULYHQ�E\�QDWXUH�RI�SUREOHP
� FRQWURO�RI�FRPSOH[LW\�EH\RQG�GHVLJQHU¶V�FRQWURO
� PXVW�FRQFHQWUDWH�RQ�PLQLPL]LQJ�VXEVHTXHQW
FRPSOH[LWLHV

$VSHFWV�RI�&RPSOH[LW\����

� V\VWHP�GHVLJQ�FRPSOH[LW\
� GHFRPSRVLWLRQ�LQWURGXFHV�QHZ�RSSRUWXQLWLHV�IRU�FRPSOH[LW\
� KRZ�ZRUN�LV�GLYLGHG�XS�LQWR�PRGXOHV�GXULQJ�V\VWHP�GHVLJQ
KHDYLO\�DIIHFWV�FRPSOH[LW\�DQG�SURGXFDELOLW\

� GHVLJQHU�FDQ�LPSOHPHQW�VRPH�IXQFWLRQDOLW\�LQ�D�PRGXOH�RU
GHIHU�WKH�LPSOHPHQWDWLRQ�WR�DQRWKHU�PRGXOH
� GHIHUULQJ IXQFWLRQDOLW\ GHFUHDVHV WKH ORFDO FRPSOH[LW\ EXW LQFUHDVHV

WKH VWUXFWXUDO �LQWHUPRGXOH� FRPSOH[LW\

� ODZ RI ³LQFRPSOHWH FRQVHUYDWLRQ RI FRPSOH[LW\´

� \RX FDQ SXVK FRPSOH[LW\ DURXQG EXW \RX FDQ¶W JHW ULG RI LW

HQWLUHO\

� PRUHRYHU��DFWXDO�FRPSOH[LW\�RI�D�SRRUO\�SDUWLWLRQHG�GHVLJQ
PD\�EH�PXFK�JUHDWHU�WKDQ�WKH�PLQLPXP�SRVVLEOH
FRPSOH[LW\�FRUUHVSRQGLQJ�WR�LWV�IXQFWLRQDOLW\

$VSHFWV�RI�&RPSOH[LW\����

� VWUXFWXUDO�FRPSOH[LW\
� HPHUJHV�IURP�WKH�UHODWLRQVKLSV�DPRQJ�WKH�PRGXOHV�RI
D�V\VWHP

� WKH�PRVW�EDVLF�UHODWLRQVKLS�LV�WKH�FDOO�RI�RQH�PRGXOH
WR�DQRWKHU

� VRPH�VWXGLHV�VXJJHVW�FRPSOH[LW\�LQFUHDVHV�DV�WKH
VTXDUH�RI�WKH�FRQQHFWLRQV��IDQRXW�

� IRU�D�IL[HG�WRWDO�IDQRXW��D�V\VWHP�LQ�ZKLFK�LQYRFDWLRQV
DUH�FRQFHQWUDWHG�LQ�D�IHZ�PRGXOHV�LV�PRUH�FRPSOH[
WKDQ�RQH�LQ�ZKLFK�LQYRFDWLRQV�DUH�PRUH�HYHQO\
GLVWULEXWHG

$VSHFWV�RI�&RPSOH[LW\����

� GDWD�FRPSOH[LW\
� LQWHUQDO�FRPSOH[LW\�RI�D�PRGXOH�LV�D�IXQFWLRQ�RI�WKH
DPRXQW�RI�ZRUN�LW�PXVW�SHUIRUP

� ZRUNORDG�FRQVLVWV�RI�GDWD�LWHPV�WKDW�DUH�LQSXW�WR�RU
RXWSXW�IURP�KLJKHU�RU�SDUDOOHO�PRGXOHV

� GDWD�FRPSOH[LW\�EDVHG�URXJKO\�RQ�WKH�QXPEHU�RI�GDWD
LWHPV�EHLQJ�SURFHVVHG

� SURFHGXUDO�FRPSOH[LW\
� FRPSOH[LW\�RI�WKH�DOJRULWKP
� UHODWHG�WR�IXQFWLRQDO�FRPSOH[LW\

� GHVLJQHU OLPLWHG LQ WKH OHYHO RI FRPSOH[LW\ WKLV FDQ EH

UHGXFHG WR

� PRVW�ZLGHO\�DFFHSWHG�PHDVXUH�RI�SURFHGXUDO
FRPSOH[LW\�LV�0F&DEH¶V�F\FORPDWLF�FRPSOH[LW\
� VLPSOH FRXQW RI WKH QXPEHU RI GHFLVLRQV



0DLQWDLQDELOLW\

� D�JRRG�GHVLJQ�VKRXOG�IDFLOLWDWH�VRIWZDUH
PDLQWHQDQFH

� PDLQWDLQDELOLW\�PHDQV�WKDW�FKDQJHV�WHQG�WR�EH
FRQILQHG�WR�ORFDOL]HG�DUHDV�RI�WKH�V\VWHP�DQG
DUH�HDV\�WR�PDNH

� QDWXUDO�JRDO�IRU�GHVLJQ�LV�ORZ�FRPSOH[LW\

&RPSOH[LW\�GXH�WR�3URFHVV�3HRSOH

� SUREOHP�GRPDLQ
� ³LPSHGDQFH�PLVPDWFK´�EHWZHHQ�DSSOLFDWLRQ�GRPDLQ
SHRSOH�DQG�VRIWZDUH�GHYHORSHUV

� XQVWDWHG�DQG�GLIIHUHQW�DVVXPSWLRQV
� GLIILFXOW\�LQ�FDSWXULQJ�VRIWZDUH�UHTXLUHPHQWV
� UHTXLUHPHQWV�FKDQJH

� EHWWHU XQGHUVWDQGLQJ
� LPSDFW RI WKH FRPSXWHU RQ WKH V\VWHP LWVHOI

� FKDQJLQJ HQYLURQPHQW

� GHYHORSPHQW�SURFHVV
� WHDPV�RI�SHRSOH
� FRPPXQLFDWLRQ
� ODUJH�VRIWZDUH�V\VWHPV

%ULQJLQJ�2UGHU�WR�&KDRV

� QH[W�OHFWXUH�
� GLYLGH�DQG�UXOH
� 3DUQDV¶V�LQIRUPDWLRQ�KLGLQJ�SULQFLSOH

(/(&����

,QIRUPDWLRQ�+LGLQJ



5HIHUHQFHV

� 2EMHFW�2ULHQWHG�$QDO\VLV�DQG�'HVLJQ�ZLWK�$SSOLFDWLRQV�
�QG�HG���%RRFK��$GGLVRQ�:HVOH\������

� 6RIWZDUH�$UFKLWHFWXUH�LQ�3UDFWLFH��%DVV��&OHPHQWV�
.D]PDQ��$GGLVRQ�:HVOH\������

� ³2Q�WKH�&ULWHULD�WR�EH�8VHG�LQ�'HFRPSRVLQJ�6\VWHPV
LQWR�0RGXOHV´��'�/��3DUQDV��&RPPXQLFDWLRQV�RI�WKH
$&0��9RO����1R�����'HF������

� ³2Q�WKH�8VDELOLW\�RI�22�5HSUHVHQWDWLRQV´��$JDUZDO�
'H��6LQKD��7DQQLUX��&RPPXQLFDWLRQV�RI�WKH�$&0�
9RO����1R�����2FW������

� UHDGLQJ�
� &KDSWHUV�����RI�%RRFK�

'HFRPSRVLWLRQ

� GLYLGH�DQG�UXOH
� HVVHQWLDO�WR�GLYLGH�VRIWZDUH�V\VWHP�LQWR�VPDOOHU
DQG�VPDOOHU�SDUWV

� FRQVWUDLQW�RQ�KXPDQ�FRJQLWLRQ
� VRIWZDUH�FRGH�LV�WKHUH�WR�WHOO�D�VWRU\�WR�WKH�KXPDQ�
QRW�WR�WKH�PDFKLQH

� 3DUQDV�
� LQWHOOLJHQW�GHFRPSRVLWLRQ�GLUHFWO\�DGGUHVVHV�WKH
LQKHUHQW�FRPSOH[LW\�RI�VRIWZDUH�E\�IRUFLQJ�D�GLYLVLRQ
RI�D�V\VWHP¶V�VSDFH

([DPSOH���'HVFULSWLRQ

� .:,.�V\VWHP
� WDNHV D VHW RI WH[W OLQHV DV

LQSXW

� SURGXFHV DOO FLUFXODU VKLIWV

RI ZRUGV LQ OLQH

� DOSKDEHWL]HV UHVXOWV

� XVHG�WR�FUHDWH�LQGH[�WKDW
LV�TXLFNO\�VHDUFKDEOH

� H[DPSOH�
� LQSXW�

� $Q ,QWURGXFWLRQ WR

6RIWZDUH $UFKLWHFWXUH

� .H\ :RUG LQ &RQWH[W

� RXWSXW

� $Q ,QWURGXFWLRQ WR

6RIWZDUH $UFKLWHFWXUH

� $UFKLWHFWXUH DQ

,QWURGXFWLRQ WR 6RIWZDUH

� &RQWH[W .H\ :RUG LQ

� LQ &RQWH[W .H\ :RUG

� ,QWURGXFWLRQ WR 6RIWZDUH

$UFKLWHFWXUH DQ

� .H\ :RUG LQ &RQWH[W

� 6RIWZDUH $UFKLWHFWXUH DQ

,QWURGXFWLRQ WR

� WR 6RIWZDUH $UFKLWHFWXUH

DQ ,QWURGXFWLRQ

� :RUG LQ &RQWH[W .H\



$OJRULWKPLF�YHUVXV�2EMHFW
2ULHQWHG�'HFRPSRVLWLRQ����

� ³,Q�WKH�IXQFWLRQDO�>DOJRULWKPLF@�SDUDGLJP�
IXQFWLRQ�DQG�SURFHGXUH�DUH�SULPDU\��GDWD�DUH
RQO\�VHFRQGDU\��)XQFWLRQV�DQG�UHODWHG�GDWD�DUH
HLWKHU�FRQFHLYHG�RI�DV�LQGHSHQGHQW��RU�GDWD�DUH
DVVRFLDWHG�ZLWK�RU�DWWDFKHG�WR�WKH�IXQFWLRQDO
FRPSRQHQWV�������7KH�DQWLWKHVLV�RI�WKLV�YLHZSRLQW
LV�WKH�REMHFW�RULHQWHG�SDUDGLJP��,Q�WKLV
SDUDGLJP��GDWD�DUH�FRQVLGHUHG�SULPDU\�DQG
SURFHGXUHV�DUH�VHFRQGDU\��IXQFWLRQV�DUH
DVVRFLDWHG�ZLWK�UHODWHG�GDWD�´

$OJRULWKPLF�YHUVXV�2EMHFW
2ULHQWHG�'HFRPSRVLWLRQ����

� ERWK�YLHZV�DUH�LPSRUWDQW
� DOJRULWKPLF�YLHZ�KLJKOLJKWV�RUGHULQJ�RI�HYHQWV
� 22�YLHZ�KLJKOLJKWV�DJHQWV�WKDW�FDXVH�DFWLRQ�RU
VXEMHFWV�WKDW�DUH�DFWHG�XSRQ

� FDQQRW�FRQVWUXFW�D�FRPSOH[�V\VWHP�LQ�ERWK�ZD\V
VLPXOWDQHRXVO\
� GHFRPSRVH�HLWKHU�E\�DOJRULWKP�RU�E\�REMHFWV

� 22�SURSRQHQWV
� ILQG�JUHDW�YDOXH�LQ�EXLOGLQJ�PRGHOV�WKDW�DUH�IRFXVHG
RQ�WKLQJV�ZH�ILQG�LQ�WKH�SUREOHP�VSDFH

� LGHQWLI\�KLHUDUFKLHV��SDWWHUQV�RI�EHKDYLRXU�
� XVH�RI�DEVWUDFWLRQ��DOVR�LQ�DOJRULWKPLF�GHVLJQ�
� XVH�RI�HQFDSVXODWLRQ��DOVR�LQ�DOJRULWKPLF�GHVLJQ�

� ZKLFK�GHFRPSRVLWLRQ�\RX�XVH�LV�YHU\�GHSHQGHQW
RQ�WKH�SUREOHP�EHLQJ�VROYHG

$OJRULWKPLF�YHUVXV�2EMHFW
2ULHQWHG�'HFRPSRVLWLRQ����

� H[SHULPHQW�FRPSDULQJ�22�DQG�SURFHVV
�DOJRULWKPLF��PRGHOV�RI�D�SD\UROO�V\VWHP�DQG�D
YHKLFOH�UHJLVWUDWLRQ�V\VWHP
� XVHG�REMHFW�GLDJUDPV�DQG�PHWKRG�GHVFULSWLRQV�IRU�22
GHVLJQ�PRGHO

� XVHG�GDWD�IORZ�GLDJUDPV�DQG�GDWD�GLFWLRQDULHV�IRU
SURFHVV�RULHQWHG��32��PRGHO

� VXEMHFWV�ZHUH�XQGHUJUDGXDWH�VWXGHQWV�ZLWK�VRPH�32
EDFNJURXQG�DQG�OLWWOH�RU�QR�LQGXVWU\�H[SHULHQFH

� WUDLQHG�LQ�22�PRGHOOLQJ�FRQFHSWV�EHIRUH�H[SHULPHQW
� 32�PRGHOOLQJ�FRQFHSWV�UHYLHZHG
� HDFK�VWXGHQW�ZDV�JLYHQ�HLWKHU�D�32�PRGHO�RU�DQ�22
PRGHO�IRU�RQH�V\VWHP
� KDG WR DQVZHU � TXHVWLRQV
� VRPH RQ VWUXFWXUH� VRPH RQ EHKDYLRXU DQG VRPH RQ ERWK

$OJRULWKPLF�YHUVXV�2EMHFW
2ULHQWHG�'HFRPSRVLWLRQ����

� FRQFOXVLRQV�IURP�H[SHULPHQW
� 22�UHSUHVHQWDWLRQV�GR�QRW�DSSHDU�WR�EH�XQLYHUVDOO\
PRUH�XVDEOH�RU�OHVV�XVDEOH�WKDQ�32�PRGHOV

� H[SHULHQFHG�32�PRGHOOHUV�GR�QRW�SHUFHLYH�XVDELOLW\�RI
22�PRGHOV�WR�EH�DQ\�GLIIHUHQW�WKDQ�XVDELOLW\�RI�32
PRGHOV

� LQH[SHULHQFHG�GHYHORSHUV�ILQG�LW�HDVLHU�WR�DSSO\�22
UHSUHVHQWDWLRQV�WR�22�W\SH�WDVNV�WKDQ�WR�DSSO\�22
UHSUHVHQWDWLRQ�WR�32�W\SH�WDVNV

� $UH�22�UHSUHVHQWDWLRQV�EHWWHU�IRU�DOO�W\SHV�RI
WDVNV"
� VHULRXV�FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�WKH�QDWXUH�RI
WDVNV�LQ�WKH�GRPDLQ

� 80/�PD\�SURYLGH�QHHGHG�IOH[LELOLW\�WR�FDSWXUH
PXOWLSOH�SHUVSHFWLYHV



,QIRUPDWLRQ�+LGLQJ

� V\VWHP�PRGXODULW\�DV�GHILQHG�E\�����
� HDFK�WDVN�IRUPV�D�VHSDUDWH��GLVWLQFW�SURJUDP�PRGXOH
� LQSXWV�DQG�RXWSXWV��LQWHUIDFH��ZHOO�GHILQHG
� LQWHJULW\�RI�PRGXOH�FDQ�EH�WHVWHG�LQGHSHQGHQWO\
� VFRSH�RI�GHWDLOHG�HUURU�VHDUFKLQJ�FDQ�EH�OLPLWHG
� V\VWHP�PDLQWDLQHG�LQ�PRGXODU�IDVKLRQ

� QRWKLQJ�VDLG�DERXW�WKH�FULWHULD�WR�EH�XVHG�LQ
GLYLGLQJ�V\VWHP�LQWR�PRGXOHV

� 3DUQDV�
� FRQVLGHU�GLIILFXOW�GHVLJQ�GHFLVLRQV�RU�GHFLVLRQV�OLNHO\�WR
FKDQJH

� GHVLJQ�PRGXOH�WR�KLGH�VXFK�GHFLVLRQV�IURP�RWKHU
PRGXOHV

� PRGXOHV�GR�QRW�FRUUHVSRQG�WR�VWHSV�LQ�SURFHVVLQJ

([DPSOH���'HVFULSWLRQ

� .:,.�V\VWHP
� WDNHV D VHW RI WH[W OLQHV DV

LQSXW

� SURGXFHV DOO FLUFXODU VKLIWV

RI ZRUGV LQ OLQH

� DOSKDEHWL]HV UHVXOWV

� XVHG�WR�FUHDWH�LQGH[�WKDW
LV�TXLFNO\�VHDUFKDEOH

� H[DPSOH�
� LQSXW�

� $Q ,QWURGXFWLRQ WR

6RIWZDUH $UFKLWHFWXUH

� .H\ :RUG LQ &RQWH[W

� RXWSXW

� $Q ,QWURGXFWLRQ WR

6RIWZDUH $UFKLWHFWXUH

� $UFKLWHFWXUH DQ

,QWURGXFWLRQ WR 6RIWZDUH

� &RQWH[W .H\ :RUG LQ

� LQ &RQWH[W .H\ :RUG

� ,QWURGXFWLRQ WR 6RIWZDUH

$UFKLWHFWXUH DQ

� .H\ :RUG LQ &RQWH[W

� 6RIWZDUH $UFKLWHFWXUH DQ

,QWURGXFWLRQ WR

� WR 6RIWZDUH $UFKLWHFWXUH

DQ ,QWURGXFWLRQ

� :RUG LQ &RQWH[W .H\



3LSH�DQG�)LOWHU�$UFKLWHFWXUH
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5DQNLQJV�RI�.:,.�$UFKLWHFWXUHV
6KDUHG

'DWD

$EVWUDFW

'DWDW\SH

,PSOLFLW

,QYRF�

3LSH DQG

)LOWHU

&KDQJH LQ

DOJRULWKP

� � � �

&KDQJH LQ

GDWD

VWUXFWXUH

� � � �

FKDQJH LQ

IXQFWLRQ

� � � �

SHUIRUPDQFH � � � �

UHXVH � � � �


