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'HVLJQ�ZLWK�5HXVH
� %XLOGLQJ�VRIWZDUH�IURP�UHXVDEOH�
FRPSRQHQWV

�

6RIWZDUH�UHXVH
� ,Q�PRVW�HQJLQHHULQJ�GLVFLSOLQHV��V\VWHPV�
DUH�GHVLJQHG�E\�FRPSRVLQJ�H[LVWLQJ�
FRPSRQHQWV�WKDW�KDYH�EHHQ�XVHG�LQ�RWKHU�
V\VWHPV

� 6RIWZDUH�HQJLQHHULQJ�KDV�IRFXVHG�RQ�
RULJLQDO�GHYHORSPHQW�EXW�LW�LV�QRZ�
UHFRJQL]HG�WKDW�WR�DFKLHYH�EHWWHU�
VRIWZDUH��PRUH�TXLFNO\�DQG�DW�ORZHU�FRVW��
ZH�QHHG�WR�DGRSW�D�GHVLJQ�SURFHVV�WKDW�LV�
EDVHG�RQ�V\VWHPDWLF�UHXVH

�5HXVH�EDVHG�VRIWZDUH�
HQJLQHHULQJ

� $SSOLFDWLRQ�V\VWHP�UHXVH
² 7KH�ZKROH�RI�DQ�DSSOLFDWLRQ�V\VWHP�PD\�EH�
UHXVHG�HLWKHU�E\�LQFRUSRUDWLQJ�LW�ZLWKRXW�
FKDQJH�LQWR�RWKHU�V\VWHPV��&276��&RPPHUFLDO�
2II�7KH�6KHOI�

� &RPSRQHQW�UHXVH
² &RPSRQHQWV�RI�DQ�DSSOLFDWLRQ�IURP�VXE�V\VWHPV�
WR�VLQJOH�REMHFWV�PD\�EH�UHXVHG

� )XQFWLRQ�UHXVH
² 6RIWZDUH�FRPSRQHQWV�WKDW�LPSOHPHQW�D�VLQJOH�
ZHOO�GHILQHG�IXQFWLRQ�PD\�EH�UHXVHG

�

5HXVH�SUDFWLFH
� $SSOLFDWLRQ�V\VWHP�UHXVH

² :LGHO\�SUDFWLFHG�DV�VRIWZDUH�V\VWHPV�DUH�
LPSOHPHQWHG�DV�DSSOLFDWLRQ�IDPLOLHV��&276�
UHXVH�LV�EHFRPLQJ�LQFUHDVLQJO\�FRPPRQ

� &RPSRQHQW�UHXVH
² 1RZ�VHHQ�DV�WKH�NH\�WR�HIIHFWLYH�DQG�
ZLGHVSUHDG�UHXVH�WKURXJK�FRPSRQHQW�EDVHG�
VRIWZDUH�HQJLQHHULQJ��+RZHYHU��LW�LV�VWLOO�
UHODWLYHO\�LPPDWXUH

� )XQFWLRQ�UHXVH
² &RPPRQ�LQ�VRPH�DSSOLFDWLRQ�GRPDLQV��H�J��
HQJLQHHULQJ��ZKHUH�GRPDLQ�VSHFLILF�OLEUDULHV�RI�
UHXVDEOH�IXQFWLRQV�KDYH�EHHQ�HVWDEOLVKHG

�

%HQHILWV�RI�UHXVH
� ,QFUHDVHG�UHOLDELOLW\

² &RPSRQHQWV�H[HUFLVHG�LQ�ZRUNLQJ�V\VWHPV
� 5HGXFHG�SURFHVV�ULVN

² /HVV�XQFHUWDLQW\�LQ�GHYHORSPHQW�FRVWV
� (IIHFWLYH�XVH�RI�VSHFLDOLVWV

² 5HXVH�FRPSRQHQWV�LQVWHDG�RI�SHRSOH
� 6WDQGDUGV�FRPSOLDQFH

² (PEHG�VWDQGDUGV�LQ�UHXVDEOH�FRPSRQHQWV
� $FFHOHUDWHG�GHYHORSPHQW

² $YRLG�RULJLQDO�GHYHORSPHQW�DQG�KHQFH�VSHHG�XS�
SURGXFWLRQ

�5HTXLUHPHQWV�IRU�GHVLJQ�ZLWK�
UHXVH

� ,W�PXVW�EH�SRVVLEOH�WR�ILQG�DSSURSULDWH�UHXVDEOH�FRPSRQHQWV
� 7KH�UHXVHU�RI�WKH�FRPSRQHQW�PXVW�EH�FRQILGHQW�WKDW�WKH�FRPSRQHQWV�ZLOO�EH�UHOLDEOH�DQG�ZLOO�EHKDYH�DV�VSHFLILHG
� 7KH�FRPSRQHQWV�PXVW�EH�GRFXPHQWHG�VR�WKDW�WKH\�FDQ�EH�XQGHUVWRRG�DQG��ZKHUH�DSSURSULDWH��PRGLILHG



�
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5HXVH�SUREOHPV
� /DFN�RI�WRRO�VXSSRUW
� 1RW�LQYHQWHG�KHUH�V\QGURPH
� 0DLQWDLQLQJ�D�FRPSRQHQW�OLEUDU\
� )LQGLQJ�DQG�DGDSWLQJ�UHXVDEOH�
FRPSRQHQWV

�

*HQHUDWRU�EDVHG�UHXVH
� 3URJUDP�JHQHUDWRUV�LQYROYH�WKH�UHXVH�RI�
VWDQGDUG�SDWWHUQV�DQG�DOJRULWKPV

� 7KHVH�DUH�HPEHGGHG�LQ�WKH�JHQHUDWRU�DQG�
SDUDPHWHUL]HG�E\�XVHU�FRPPDQGV��$�
SURJUDP�LV�WKHQ�DXWRPDWLFDOO\�JHQHUDWHG

� *HQHUDWRU�EDVHG�UHXVH�LV�SRVVLEOH�ZKHQ�
GRPDLQ�DEVWUDFWLRQV�DQG�WKHLU�PDSSLQJ�WR�
H[HFXWDEOH�FRGH�FDQ�EH�LGHQWLILHG

� $�GRPDLQ�VSHFLILF�ODQJXDJH�LV�XVHG�WR�
FRPSRVH�DQG�FRQWURO�WKHVH�DEVWUDFWLRQV

�

7\SHV�RI�SURJUDP�JHQHUDWRU
� 7\SHV�RI�SURJUDP�JHQHUDWRU

² $SSOLFDWLRQ�JHQHUDWRUV�IRU�EXVLQHVV�GDWD�SURFHVVLQJ
² 3DUVHU�DQG�OH[LFDO�DQDO\VHU�JHQHUDWRUV�IRU�ODQJXDJH�

SURFHVVLQJ
² &RGH�JHQHUDWRUV�LQ�&$6(�WRROV

� *HQHUDWRU�EDVHG�UHXVH�LV�YHU\�FRVW�HIIHFWLYH�EXW�
LWV�DSSOLFDELOLW\�LV�OLPLWHG�WR�D�UHODWLYHO\�VPDOO�
QXPEHU�RI�DSSOLFDWLRQ�GRPDLQV

� ,W�LV�HDVLHU�IRU�HQG�XVHUV�WR�GHYHORS�SURJUDPV�
XVLQJ�JHQHUDWRUV�FRPSDUHG�WR�RWKHU�FRPSRQHQW�
EDVHG�DSSURDFKHV�WR�UHXVH

��5HXVH�WKURXJK�SURJUDP�
JHQHUDWLRQ

Program generator Generated programApplication
description

Application domain
knowledge

Database

��

&RPSRQHQW�EDVHG�GHYHORSPHQW
� &RPSRQHQW�EDVHG�VRIWZDUH�HQJLQHHULQJ�
�&%6(��LV�DQ�DSSURDFK�WR�VRIWZDUH�
GHYHORSPHQW�WKDW�UHOLHV�RQ�UHXVH

� ,W�HPHUJHG�IURP�WKH�IDLOXUH�RI�REMHFW�
RULHQWHG�GHYHORSPHQW�WR�VXSSRUW�HIIHFWLYH�
UHXVH��6LQJOH�REMHFW�FODVVHV�DUH�WRR�
GHWDLOHG�DQG�VSHFLILF

� &RPSRQHQWV�DUH�PRUH�DEVWUDFW�WKDQ�REMHFW�
FODVVHV�DQG�FDQ�EH�FRQVLGHUHG�WR�EH�VWDQG�
DORQH�VHUYLFH�SURYLGHUV

��

&RPSRQHQWV
� &RPSRQHQWV�SURYLGH�D�VHUYLFH�ZLWKRXW�
UHJDUG�WR�ZKHUH�WKH�FRPSRQHQW�LV�
H[HFXWLQJ�RU�LWV�SURJUDPPLQJ�ODQJXDJH
² $�FRPSRQHQW�LV�DQ�LQGHSHQGHQW�H[HFXWDEOH�
HQWLW\�WKDW�FDQ�EH�PDGH�XS�RI�RQH�RU�PRUH�
H[HFXWDEOH�REMHFWV

² 7KH�FRPSRQHQW�LQWHUIDFH�LV�SXEOLVKHG�DQG�DOO�
LQWHUDFWLRQV�DUH�WKURXJK�WKH�SXEOLVKHG�
LQWHUIDFH

� &RPSRQHQWV�FDQ�UDQJH�LQ�VL]H�IURP�VLPSOH�
IXQFWLRQV�WR�HQWLUH�DSSOLFDWLRQ�V\VWHPV
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&RPSRQHQW�LQWHUIDFHV

Component Provides interfaceRequires interface

��

&RPSRQHQW�LQWHUIDFHV
� 3URYLGHV�LQWHUIDFH

² 'HILQHV�WKH�VHUYLFHV�WKDW�DUH�SURYLGHG�
E\�WKH�FRPSRQHQW�WR�RWKHU�FRPSRQHQWV

� 5HTXLUHV�LQWHUIDFH
² 6SHFLILHV�ZKDW�VHUYLFHV�PXVW�EH�PDGH�
DYDLODEOH�IRU�WKH�FRPSRQHQW�WR�H[HFXWH

��

3ULQWLQJ�VHUYLFHV�FRPSRQHQW

Provides interfaceRequires interface

Print

PrintService

GetQueue

Remove

Transfer

Register

Unregister

GetPDfile

PrinterInt

��

&RPSRQHQW�DEVWUDFWLRQV
� )XQFWLRQDO�DEVWUDFWLRQ�

² 7KH�FRPSRQHQW�LPSOHPHQWV�D�VLQJOH�IXQFWLRQ�VXFK�DV�D�
PDWKHPDWLFDO�IXQFWLRQ

� &DVXDO�JURXSLQJV�
² 7KH�FRPSRQHQW�LV�D�FROOHFWLRQ�RI�ORRVHO\�UHODWHG�HQWLWLHV�

WKDW�PLJKW�EH�GDWD�GHFODUDWLRQV��IXQFWLRQV��HWF�
� 'DWD�DEVWUDFWLRQV�

² 7KH�FRPSRQHQW�UHSUHVHQWV�D�GDWD�DEVWUDFWLRQ�RU�FODVV�LQ�
DQ�REMHFW�RULHQWHG�ODQJXDJH

� &OXVWHU�DEVWUDFWLRQV�
² 7KH�FRPSRQHQW�LV�D�JURXS�RI�UHODWHG�FODVVHV�WKDW�ZRUN�

WRJHWKHU
� 6\VWHP�DEVWUDFWLRQ�

² 7KH�FRPSRQHQW�LV�DQ�HQWLUH�VHOI�FRQWDLQHG�V\VWHP

��

&%6(�SURFHVVHV
� &RPSRQHQW�EDVHG�GHYHORSPHQW�FDQ�EH�
LQWHJUDWHG�LQWR�D�VWDQGDUG�VRIWZDUH�
SURFHVV�E\�LQFRUSRUDWLQJ�D�UHXVH�DFWLYLW\�LQ�
WKH�SURFHVV

� +RZHYHU��LQ�UHXVH�GULYHQ�GHYHORSPHQW��WKH�
V\VWHP�UHTXLUHPHQWV�DUH�PRGLILHG�WR�
UHIOHFW�WKH�FRPSRQHQWV�WKDW�DUH�DYDLODEOH

� &%6(�XVXDOO\�LQYROYHV�D�SURWRW\SLQJ�RU�DQ�
LQFUHPHQWDO�GHYHORSPHQW�SURFHVV�ZLWK�
FRPSRQHQWV�EHLQJ�¶JOXHG�WRJHWKHU· XVLQJ�D�
VFULSWLQJ�ODQJXDJH�

��

$Q�RSSRUWXQLVWLF�UHXVH�SURFHVV

Design
system

architecture

Specify
components

Search for
reusable

components

Incorporate
discovered
components
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'HYHORSPHQW�ZLWK�UHXVH

Search for
reusable

components

Outline
system

requirements

Modify requirements
according to
discovered

components

Search for
reusable

components

Architectural
design

Specify system
components

based on reusable
components

��

&%6(�SUREOHPV
� &RPSRQHQW�LQFRPSDWLELOLWLHV�PD\�PHDQ�WKDW�
FRVW�DQG�VFKHGXOH�VDYLQJV�DUH�OHVV�WKDQ�
H[SHFWHG

� )LQGLQJ�DQG�XQGHUVWDQGLQJ�FRPSRQHQWV
� 0DQDJLQJ�HYROXWLRQ�DV�UHTXLUHPHQWV�FKDQJH�
LQ�VLWXDWLRQV�ZKHUH�LW�PD\�EH�LPSRVVLEOH�WR�
FKDQJH�WKH�V\VWHP�FRPSRQHQWV

��

&276�SURGXFW�UHXVH
� &276�� &RPPHUFLDO�2II�7KH�6KHOI�
V\VWHPV

� &276�V\VWHPV�DUH�XVXDOO\�FRPSOHWH�
DSSOLFDWLRQ�V\VWHPV�WKDW�RIIHU�DQ�$3,�
�$SSOLFDWLRQ�3URJUDPPLQJ�,QWHUIDFH�

� %XLOGLQJ�ODUJH�V\VWHPV�E\�LQWHJUDWLQJ�&276�
V\VWHPV�LV�QRZ�D�YLDEOH�GHYHORSPHQW�
VWUDWHJ\�IRU�VRPH�W\SHV�RI�V\VWHP�VXFK�DV�
(�FRPPHUFH�V\VWHPV

��

&276�V\VWHP�LQWHJUDWLRQ�SUREOHPV
� /DFN�RI�FRQWURO�RYHU�IXQFWLRQDOLW\�DQG�

SHUIRUPDQFH
² &276�V\VWHPV�PD\�EH�OHVV�HIIHFWLYH�WKDQ�WKH\�DSSHDU

� 3UREOHPV�ZLWK�&276�V\VWHP�LQWHU�RSHUDELOLW\
² 'LIIHUHQW�&276�V\VWHPV�PD\�PDNH�GLIIHUHQW�

DVVXPSWLRQV�WKDW�PHDQV�LQWHJUDWLRQ�LV�GLIILFXOW
� 1R�FRQWURO�RYHU�V\VWHP�HYROXWLRQ

² &276�YHQGRUV�QRW�V\VWHP�XVHUV�FRQWURO�HYROXWLRQ
� 6XSSRUW�IURP�&276�YHQGRUV

² &276�YHQGRUV�PD\�QRW�RIIHU�VXSSRUW��RYHU�WKH�OLIHWLPH�
RI�WKH�SURGXFW

��

&RPSRQHQW�GHYHORSPHQW�IRU�UHXVH
� &RPSRQHQWV�IRU�UHXVH�PD\�EH�VSHFLDOO\�

FRQVWUXFWHG�E\�JHQHUDOL]LQJ�H[LVWLQJ�FRPSRQHQWV
� &RPSRQHQW�UHXVDELOLW\

² 6KRXOG�UHIOHFW�VWDEOH�GRPDLQ�DEVWUDFWLRQV
² 6KRXOG�KLGH�VWDWH�UHSUHVHQWDWLRQ
² 6KRXOG�EH�DV�LQGHSHQGHQW�DV�SRVVLEOH
² 6KRXOG�SXEOLVK�H[FHSWLRQV�WKURXJK�WKH�FRPSRQHQW�

LQWHUIDFH
� 7KHUH�LV�D�WUDGH�RII�EHWZHHQ�UHXVDELOLW\�DQG�

XVDELOLW\�
² 7KH�PRUH�JHQHUDO�WKH�LQWHUIDFH��WKH�JUHDWHU�WKH�

UHXVDELOLW\�EXW�LW�LV�WKHQ�PRUH�FRPSOH[�DQG�KHQFH�OHVV�
XVDEOH

��

5HXVDEOH�FRPSRQHQWV
� 7KH�GHYHORSPHQW�FRVW�RI�UHXVDEOH�
FRPSRQHQWV�LV�KLJKHU�WKDQ�WKH�FRVW�RI�
VSHFLILF�HTXLYDOHQWV��7KLV�H[WUD�UHXVDELOLW\�
HQKDQFHPHQW�FRVW�VKRXOG�EH�DQ�
RUJDQL]DWLRQ�UDWKHU�WKDQ�D�SURMHFW�FRVW

� *HQHULF�FRPSRQHQWV�PD\�EH�OHVV�
VSDFH�HIILFLHQW�DQG�PD\�KDYH�ORQJHU�
H[HFXWLRQ�WLPHV�WKDQ�WKHLU�VSHFLILF�
HTXLYDOHQWV
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5HXVDELOLW\�HQKDQFHPHQW
� 1DPH�JHQHUDOL]DWLRQ

² 1DPHV�LQ�D�FRPSRQHQW�PD\�EH�PRGLILHG�VR�WKDW�WKH\�DUH�
QRW�D�GLUHFW�UHIOHFWLRQ�RI�D�VSHFLILF�DSSOLFDWLRQ�HQWLW\

� 2SHUDWLRQ�JHQHUDOL]DWLRQ
² 2SHUDWLRQV�PD\�EH�DGGHG�WR�SURYLGH�H[WUD�IXQFWLRQDOLW\�

DQG�DSSOLFDWLRQ�VSHFLILF�RSHUDWLRQV�PD\�EH�UHPRYHG
� ([FHSWLRQ�JHQHUDOL]DWLRQ

² $SSOLFDWLRQ�VSHFLILF�H[FHSWLRQV�DUH�UHPRYHG�DQG�
H[FHSWLRQ�PDQDJHPHQW�DGGHG�WR�LQFUHDVH�WKH�UREXVWQHVV�
RI�WKH�FRPSRQHQW

� &RPSRQHQW�FHUWLILFDWLRQ
² &RPSRQHQW�LV�FHUWLILHG�DV�UHXVDEOH

��

5HXVDELOLW\�HQKDQFHPHQW�SURFHVV

Name
generalization

Operation
generalization

Exception
generalization

Component
certification

Reusable
component

Initial
component

��

$SSOLFDWLRQ�IDPLOLHV
� $Q�DSSOLFDWLRQ�IDPLO\�RU�SURGXFW�OLQH�LV�D�
UHODWHG�VHW�RI�DSSOLFDWLRQV�WKDW�KDV�D�
FRPPRQ��GRPDLQ�VSHFLILF�DUFKLWHFWXUH

� 7KH�FRPPRQ�FRUH�RI�WKH�DSSOLFDWLRQ�IDPLO\�
LV�UHXVHG�HDFK�WLPH�D�QHZ�DSSOLFDWLRQ�LV�
UHTXLUHG

� (DFK�VSHFLILF�DSSOLFDWLRQ�LV�VSHFLDOL]HG�LQ�
VRPH�ZD\

��

$SSOLFDWLRQ�IDPLO\�VSHFLDOL]DWLRQ
� 3ODWIRUP�VSHFLDOL]DWLRQ

² 'LIIHUHQW�YHUVLRQV�RI�WKH�DSSOLFDWLRQ�DUH�
GHYHORSHG�IRU�GLIIHUHQW�SODWIRUPV

� &RQILJXUDWLRQ�VSHFLDOL]DWLRQ
² 'LIIHUHQW�YHUVLRQV�RI�WKH�DSSOLFDWLRQ�DUH�
FUHDWHG�WR�KDQGOH�GLIIHUHQW�SHULSKHUDO�GHYLFHV

� )XQFWLRQDO�VSHFLDOL]DWLRQ
² 'LIIHUHQW�YHUVLRQV�RI�WKH�DSSOLFDWLRQ�DUH�
FUHDWHG�IRU�FXVWRPHUV�ZLWK�GLIIHUHQW�
UHTXLUHPHQWV

��

$�UHVRXUFH�PDQDJHPHQW�V\VWHP

Resource database

Resource desc. Screen spec. Report spec.

Add Delete Query Browse Admin Report

User  access Program access

��

,QYHQWRU\�PDQDJHPHQW�V\VWHPV
� 5HVRXUFH�GDWDEDVH

² 0DLQWDLQV�GHWDLOV�RI�WKH�WKLQJV�WKDW�DUH�EHLQJ�
PDQDJHG

� ,�2�GHVFULSWLRQV
² 'HVFULEHV�WKH�VWUXFWXUHV�LQ�WKH�UHVRXUFH�
GDWDEDVH�DQG�LQSXW�DQG�RXWSXW�IRUPDWV�WKDW�DUH�
XVHG

� 4XHU\�OHYHO
² 3URYLGHV�IXQFWLRQV�LPSOHPHQWLQJ�TXHULHV�RYHU�
WKH�UHVRXUFHV

� $FFHVV�LQWHUIDFHV
² $�XVHU�LQWHUIDFH�DQG�DQ�DSSOLFDWLRQ�
SURJUDPPLQJ�LQWHUIDFH
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$SSOLFDWLRQ�IDPLO\�DUFKLWHFWXUHV
� $UFKLWHFWXUHV�PXVW�EH�VWUXFWXUHG�LQ�VXFK�D�
ZD\�WR�VHSDUDWH�GLIIHUHQW�VXE�V\VWHPV�DQG�
WR�DOORZ�WKHP�WR�EH�PRGLILHG

� 7KH�DUFKLWHFWXUH�VKRXOG�DOVR�VHSDUDWH�
HQWLWLHV�DQG�WKHLU�GHVFULSWLRQV�DQG�WKH�
KLJKHU�OHYHOV�LQ�WKH�V\VWHP�DFFHVV�HQWLWLHV�
WKURXJK�GHVFULSWLRQV�UDWKHU�WKDQ�GLUHFWO\

��

$�OLEUDU\�V\VWHP

Library holdings database

Resource desc. Screen spec. Report spec.

Add Delete Query Browse Admin Report

Library user  access

Issue Return Users

��

7HVWLQJ�,VVXHV
� &RPSRQHQWV

² &RGH�PD\�QRW�EH�DYDLODEOH
� 8QLW�WHVW�WKH�FRPSRQHQW

² :KDW�GRHV�LW�PHDQ�WR�WHVW�D�FRPSRQHQW
� ,QWHJUDWLRQ�WHVWLQJ

² ,Q�WKH�FRQWH[W


