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7KLV�SDSHU�GHVFULEHV�5$5(��5HXVH�$VVLVWHG�5HTXLUHPHQWV
(OLFLWDWLRQ��� D� PHWKRG� HQDEOLQJ� VRIWZDUH� UHTXLUHPHQWV
HQJLQHHUV� WR� SURFHVV� LQIRUPDO� VRIWZDUH� UHTXLUHPHQWV
HIIHFWLYHO\�� 5$5(¶V� REMHFW� LV� WR� DVVLVW� DQDO\VWV� LQ
WUDQVIRUPLQJ�UHTXLUHPHQWV�H[SUHVVHG�LQ�QDWXUDO�ODQJXDJH
LQWR�D�FRPSUHKHQVLYH�FROOHFWLRQ�RI�ULJRURXV�VSHFLILFDWLRQV
WKDW� FDQ� EH� XVHG� DV� D� VWDUWLQJ� SRLQW� LQ� VRIWZDUH
GHYHORSPHQW�� +RZHYHU�� XQOLNH� RWKHU� DSSURDFKHV� WR
PDQDJLQJ�UHTXLUHPHQWV�GRFXPHQWV��5$5(�IRFXVHV�RQ�WKH
DSSOLFDWLRQ� RI� UHXVH�LQWHQVLYH� PHWKRGV� RI� GHDOLQJ� ZLWK
UHTXLUHPHQWV� GRFXPHQWV�� WKHLU� FRQWHQWV� DQG� VWUXFWXUH�
DQG�WKH�SURFHVVHV�LQYROYHG�LQ�WKH�DQDO\VLV�DQG�UHILQHPHQW
RI� UHTXLUHPHQWV� WH[WV�� 7KH� 5$5(� PHWKRG� FLUFXPVFULEHV
DQ� LWHUDWLYH� SURFHVV� RI� SODQQLQJ�� JDWKHULQJ� DQG
HODERUDWLRQ��DQDO\VLV��UHILQHPHQW��DGDSWDWLRQ�� LQWHJUDWLRQ
DQG� YDOLGDWLRQ� RI� UHTXLUHPHQWV� WH[WV�� 7KH� SDSHU� DOVR
GHVFULEHV� WKH� RSHUDWLRQ� RI� ,',20� �,QIRUPDO� 'RFXPHQW
,QWHUSUHWHU�� 2UJDQLVHU� DQG� 0DQDJHU��� D� UHTXLUHPHQWV
PDQDJHPHQW�WRRO�WKDW�VXSSRUWV�WKH�5$5(�PHWKRG�

���,QWURGXFWLRQ

2QH�RI�WKH�PDLQ�SUREOHPV�LQ�VRIWZDUH�GHYHORSPHQW�LV�WKH
DEVHQFH�RI�DGHTXDWH�PHWKRGV�DQG�WRROV�IRU�WKH�FRPSXWHU�
DVVLVWHG� SURFHVVLQJ� RI� HDUO\� VRIWZDUH� UHTXLUHPHQWV�� L�H�
WKHLU�DFTXLVLWLRQ��DQDO\VLV��PRGHOOLQJ�DQG�YDOLGDWLRQ��7KLV

VLWXDWLRQ�LV�FRPPRQO\�EODPHG�RQ�WKH�ZLGHVSUHDG�SUDFWLFH
RI�HQFRGLQJ�UHTXLUHPHQWV�LQ�QDWXUDO�ODQJXDJH�>DV�LPSOLHG
E\�VRPH�HDUO\�VWDQGDUGV��H�J��,(((��������������@��6XFK
LQIRUPDO� PHWKRGV� RI� UHTXLUHPHQWV� VSHFLILFDWLRQ� DUH
IUHTXHQWO\�FULWLFLVHG�E\�GHYHORSHUV�DQG�UHVHDUFKHUV�IRU�WKH
SRWHQWLDO� DPELJXLW\� DQG� LQFRPSOHWHQHVV� RI� WKH� UHVXOWLQJ
UHTXLUHPHQW� VSHFLILFDWLRQV� >�@�� ,Q� RXU� YLHZ�� WKH�PHWKRGV
RI�GHDOLQJ�ZLWK�WKH�GHILFLHQFLHV�RI�LQIRUPDO�UHTXLUHPHQWV
GRFXPHQWV�DUH�VWLOO� LQ� WKH�HDUO\�VWDJH�RI� UHVHDUFK� >����SS
�����@�� &RQVLGHULQJ� WKH� GLIILFXOWLHV� DVVRFLDWHG� ZLWK� WKH
LQIRUPDO� UHTXLUHPHQWV�GRFXPHQWV�� WKH�PDMRULW\�RI�&$6(
SURYLGHUV�� WXUQHG� WR� H[SUHVVLQJ� V\VWHP� DQG� VRIWZDUH
UHTXLUHPHQWV�ZLWK� WKH�XVH�RI�GLDJUDPV� >DV� UHFRPPHQGHG
E\� WKH�QHZ�656�VWDQGDUGV�� H�J��0,/�67'����� ����@�DQG
PDWKHPDWLFDO� QRWDWLRQV� >H�J�� =�� 9'0�� 6SHF� RU� /DUFK� �
��@�� )RUPDO� VSHFLILFDWLRQV� DUH� FODLPHG� WR� EH� PRUH
DFFXUDWH�� SUHFLVH� DQG� XQDPELJXRXV�� DQG� DUH� FDSDEOH� RI
ULJRURXV�� DQG� LQ� VRPH� FDVHV� DOVR� DXWRPDWHG�� DQDO\VLV� RI
VSHFLILFDWLRQV� IRU�FRQVLVWHQF\��FRPSOHWHQHVV�� UHDOLVDELOLW\
DQG�FRUUHFWQHVV�>��@�

5HJDUGOHVV� RI� WKH� EHQHILWV� RIIHUHG� E\� WKH� IRUPDO
VSHFLILFDWLRQ� PHWKRGV�� QDWXUDO� ODQJXDJH� LV� VWLOO� WKH
SUHIHUUHG� IRUP�RI�H[SUHVVLRQ�E\�QRQ�WHFKQLFDOO\�RULHQWHG
FXVWRPHUV� >�@�� ,Q� YLHZ� RI� WKH� QHHG� IRU� WKH� HIIHFWLYH
FRPPXQLFDWLRQ�EHWZHHQ�WKH�FXVWRPHUV�DQG�GHYHORSHUV�� LW
LV�UHFRJQLVHG�WKDW�ZULWLQJ�VRIWZDUH�UHTXLUHPHQWV�LQ�QDWXUDO
ODQJXDJH� ZLOO� UHPDLQ� LQ� XVH� IRU� WKH� IRUHVHHDEOH� IXWXUH�
'XULQJ�WKH������:RUNVKRS�RQ�5HTXLUHPHQWV�(QJLQHHULQJ
DQG� 5DSLG� 3URWRW\SLQJ� �KHOG� E\� WKH� 8�6�� $UP\
&RPPXQLFDWLRQV�(OHFWURQLFV� &RPPDQG� &HQWHU��� WKH



SDUWLFLSDQWV� GHEDWHG� WKLV� YHU\� LVVXH�� ,Q� WKHLU� FRQFOXVLRQV
>��� S� ��@�� WKH\� VWDWHG� WKDW� WKH� VSHFLILFDWLRQ� ODQJXDJH
VKRXOG�VHUYH� WKH�UHTXLUHPHQWV�HQJLQHHULQJ�SURFHVV� UDWKHU
WKDQ�GULYLQJ�LW��7KH\�QRWHG�WKDW�ZKLOVW�LW�LV�GHVLUDEOH�WR�XVH
IRUPDO� H[SUHVVLRQ� RI� UHTXLUHPHQWV� LQ� WKH� ODWHU� VWDJHV� RI
WKHLU� SURFHVVLQJ�� LW� LV� DOVR� FULWLFDO� WKDW� WKH� DFWXDO� XVHUV
GHILQH�WKH�UHTXLUHPHQWV��$V�LW�LV�QRW�UHDOLVWLF�WR�H[SHFW�WKH
XVHUV� WR� OHDUQ� FRPSOH[� IRUPDOLVPV�� KHQFH�� WKH�ZRUNVKRS
SDUWLFLSDQWV� SRLQWHG� RXW�� FXVWRPHUV� VKRXOG� XVH� WKH
QRWDWLRQ�WKH\�DUH�PRVW�IDPLOLDU�ZLWK��L�H��QDWXUDO�ODQJXDJH�

,Q� RXU� YLHZ�� WKH� SUREOHP� RI� UHTXLUHPHQWV� IRUPDOLW\
FDQ�EH�VWDWHG�VXFFLQFWO\�DV�IROORZV���

7KH�VSHFLILFDWLRQ�YHKLFOH� VKRXOG�EH� LQIRUPDO�HQRXJK
WR� DOORZ� DQ� XQWUDLQHG� FXVWRPHU� WR� XQGHUVWDQG� ZKDW
V\VWHP� IXQFWLRQV� ZLOO� EH� GHOLYHUHG� XSRQ� WKH� V\VWHP
FRPSOHWLRQ��DQG�VXIILFLHQWO\�IRUPDO�WR�DOORZ�D�V\VWHP
GHVLJQHU�WR�KDYH�XQDPELJXRXV�VWDWHPHQW�RI�FXVWRPHU
UHTXLUHPHQWV�WKDW�FDQ�EH� LPSOHPHQWHG�DQG�YDOLGDWHG
LQ�LWV�ZLGHVW�VHQVH�

7KLV� FRQIOLFW� RI� LQIRUPDOLW\� DQG� ULJRXU� LQ� WKH
PDQLSXODWLRQ� RI� ZULWWHQ� VRIWZDUH� UHTXLUHPHQWV
VSHFLILFDWLRQV� DWWUDFWHG� DQG� UHVXOWHG� LQ� GHYHORSPHQWDO�
PHWKRGRORJLFDO�DQG� UHVHDUFK�HIIRUWV� OHDGLQJ� WR� D� QXPEHU
RI�SURSRVHG�VROXWLRQV�WR�WKH�SUREOHP��H�J�

♦� 8VLQJ� H[HFXWDEOH� SURWRW\SHV� WR� YDOLGDWH� XVHU
UHTXLUHPHQWV�>��@�

♦� 5HO\LQJ�RQ�-$'�VHVVLRQV�WR�HQKDQFH�FRPPXQLFDWLRQ
EHWZHHQ�SURMHFW�VWDNHKROGHUV�>��@�

♦� 7UDLQLQJ�FOLHQWV�LQ�WKH�XVH�RI�IRUPDO�PHWKRGV�>��@�
♦� *UDGXDO�UHILQHPHQW�RI�LQIRUPDO�GRFXPHQWV� LQWR� WKHLU

IRUPDO�YHUVLRQV�>��@�
♦� *HQHUDWLRQ�RI� IRUPDO� VSHFLILFDWLRQV� IURP�GRFXPHQWV

ZULWWHQ�LQ�QDWXUDO�ODQJXDJH�>������@�
♦� *HQHUDWLRQ� RI� � QDWXUDO� ODQJXDJH� QDUUDWLYHV� IURP

IRUPDO�VSHFLILFDWLRQV��>��@�
♦� 8VH�RI�³UHDGDEOH´�IRUPDO�VSHFLILFDWLRQV�>��@�
♦� 6\QWKHVLV� RI� VRFLR�RUJDQLVDWLRQDO� DQG� IRUPDO

WHFKQLTXHV�>��@�
♦� $SSOLFDWLRQ� RI� NQRZOHGJH�EDVHG� WHFKQLTXHV� WR

UHTXLUHPHQWV�DQDO\VLV�>H�J�������@��HWF�

7KHUH�DUH�DOVR�PDQ\�FRPPHUFLDOO\�DYDLODEOH�UHTXLUHPHQWV
PDQDJHPHQW� V\VWHP� WKDW� FDQ� EH� XVHG� WR� HIIHFWLYHO\
PDQDJH� D� ODUJH� FROOHFWLRQ� RI� VRIWZDUH� UHTXLUHPHQWV�� H�J�
&$66(76�� &25(�� &UDGOH�6((�� 5''�� 570�
5HTXLVLWH352��6/$7(�RU�;WLH�57� >��@��7\SLFDOO\�� VXFK
V\VWHPV� DXWRPDWH� PDQ\� RI� WKH� ODERXU�LQWHQVLYH� WDVNV
FRPPRQO\� UHTXLUHG� RI� WKH� UHTXLUHPHQWV� HQJLQHHUV�� H�J�
VFDQQLQJ� WH[W� GRFXPHQWV�� UHTXLUHPHQWV� FODVVLILFDWLRQ�
VWRUDJH� DQG� DOORFDWLRQ�� PDQDJLQJ� UHTXLUHPHQWV
WUDFHDELOLW\�� FRQILJXUDWLRQ� PDQDJHPHQW�� JURXS� VXSSRUW�
HWF��)HZ�RI�WKH�UHTXLUHPHQWV�PDQDJHPHQW�WRROV�GHDO�ZLWK

WKH�SUREOHP�RI�SURFHVVLQJ�LQIRUPDO�VRIWZDUH�UHTXLUHPHQWV
RU�IUHH�IRUP�WH[W�GRFXPHQWV�

5$5(� �5HXVH�$VVLVWHG� 5HTXLUHPHQWV� (OLFLWDWLRQ��

RIIHUV� \HW� DQRWKHU�PHWKRG�RI� KDQGOLQJ� LQIRUPDO� VRIWZDUH
UHTXLUHPHQWV�� L�H�� E\� DFWLYH� UHXVH� RI� UHTXLUHPHQWV
VSHFLILFDWLRQV�� WKHLU�FRPSRQHQWV��DQDO\VLV�DQG�UHILQHPHQW
WHFKQLTXHV� DQG� SURFHVVHV�� DQG� RWKHU� GHYHORSPHQW� ZRUN�
SURGXFWV� LQ� WKH� SURFHVV� RI� UHTXLUHPHQWV� HOLFLWDWLRQ� >�@�
'XH� WR� WKH� FRPSOH[LW\� RI� UHTXLUHPHQWV� HOLFLWDWLRQ� WDVNV�
5$5(� DOVR� UHTXLUHV� WKH� XWLOLVDWLRQ� RI� D� VSHFLDO�SXUSRVH
UHTXLUHPHQWV� PDQDJHPHQW� WRRO� �� ,',20� �,QIRUPDO
'RFXPHQW� ,QWHUSUHWHU�� 2UJDQLVHU� DQG� 0DQDJHU��� ,',20
SURYLGHV� WKH� IXQFWLRQV� RI� D� W\SLFDO� ZRUG�SURFHVVLQJ
V\VWHP�>�@��EXW�LW�DOVR�DVVLVWV�GHYHORSHUV�LQ�WKH�SURGXFWLRQ
RI�TXDOLW\�UHTXLUHPHQWV�GRFXPHQWV��DQG�WKH�LGHQWLILFDWLRQ�
DQDO\VLV�� UHILQHPHQW�DQG�UHXVH�RI� UHTXLUHPHQWV�FRQWDLQHG
LQ�VXFK�GRFXPHQWV�

2XU�DSSURDFK� LV�PRWLYDWHG�E\� WKH�EHOLHIV� WKDW� �VRPH
DUH�QRZ�ZLGHO\�DFFHSWHG����

♦� 6RIWZDUH�GHYHORSHUV�FDQ�EH�PDGH�PRUH�SURGXFWLYH�E\
DSSO\LQJ� UHXVH� WHFKQLTXHV� DW� WKH� HDUOLHVW� VWDJHV� RI
VRIWZDUH�GHYHORSPHQW��H�J��UHTXLUHPHQWV�HQJLQHHULQJ�

♦� 5HTXLUHPHQWV� HQJLQHHULQJ� FDQ� EH� PDGH� PRUH
HIIHFWLYH� E\� UHXVLQJ� VSHFLILFDWLRQ� DQG� GHVLJQ
FRPSRQHQWV� GXULQJ� DQDO\VLV� DQG� UHILQHPHQW� RI
LQIRUPDO�UHTXLUHPHQWV�

$QG�RI�SDUWLFXODU�VLJQLILFDQFH�LV�WKH�YLHZ�WKDW���

♦� :KHQHYHU� UHXVDEOH� FRPSRQHQWV� DUH� QRW� GLUHFWO\
DYDLODEOH�� WKHQ� UHXVH� RI� GHYHORSPHQW� SURFHVVHV�
ZKLFK� OHDG� WR� WKH� DQDO\VLV� RI� VLPLODU� UHTXLUHPHQWV
GRFXPHQWV��FRXOG�DOVR�EH�XVHG�WR�EHWWHU�IDFLOLWDWH�WKH
UHTXLUHPHQWV�HOLFLWDWLRQ�WDVNV�

���,QWHJUDWLQJ�5HTXLUHPHQWV�DQG�5HXVH

7KH� UHXVH� RI� VRIWZDUH� SURGXFWV� DQG� WKHLU� FRPSRQHQWV� LQ
WKH� HDUOLHVW� SKDVHV� RI� VRIWZDUH� GHYHORSPHQW� OLIH�F\FOH
�6'/&��KDV�EHHQ�DUJXHG�DV�KDYLQJ�D�YHU\�SRVLWLYH�LPSDFW
RQ�VRIWZDUH�SURMHFWV�YLD���

♦� EHWWHU�XWLOL]DWLRQ�RI�DYDLODEOH�UHVRXUFHV�>��@�

♦� HQFRXUDJHPHQW� RI� V\VWHPDWLF� UHXVH� DFURVV� WKH� HQWLUH
VRIWZDUH�OLIH�F\FOH�>�@�

♦� LPSURYHPHQW�LQ�WKH�TXDOLW\�RI�VSHFLILFDWLRQV�>��@�

♦� GHYHORSPHQWDO�DVVLVWDQFH�HDUO\�LQ�WKH�OLIH�F\FOH�>��@�

������������������������������ ����������������������������

�� $OVR�NQRZQ�DV�6R'$��6RIWZDUH�'HVLJQHU
V�$LGH���DQ�LQWHJUDO�SDUW
RI� D� K\SHUWH[W�EDVHG� &$6(� HQYLURQPHQW� GHYHORSHG� E\� $PGDKO
$XVWUDOLDQ� ,QWHOOLJHQW� 7RROV� 3URJUDPPH� DW� /D� 7UREH� 8QLYHUVLW\

>+\SHU&$6(����@�



♦� HDVLHU�UHXVH�RI�WKH�RWKHU�OLIH�F\FOH�SURGXFWV�>��@��HWF�
7KH� SRWHQWLDO� EHQHILWV� RI� HDUO\� UHXVH� KDYH� DWWUDFWHG

PDQ\�UHVHDUFK�SURMHFWV�WKDW�ORRN�LQ�GHSWK�DW�WKH�LVVXHV�RI
UHTXLUHPHQWV� UHXVH� >H�J�� ��� ���� ��@�� 6LPLODUO\�� 5$5(
,',20� DOVR� SODFHV� VWURQJ� HPSKDVLV� RQ� GHYHORSPHQW� RI
PHWKRGV� DQG� WHFKQLTXHV� WR� VXSSRUW� UHXVH� RI� VRIWZDUH
UHTXLUHPHQWV�� VSHFLILFDWLRQV� DQG� KLJK�OHYHO� GHVLJQV�� 7KH
PDLQ� GLIIHUHQFH� EHWZHHQ� RXU� DSSURDFK� DQG� WKRVH� E\
RWKHUV�� LV� LQ�RXU�EHOLHI�WKDW� WKH�SURFHVVHV�RI� UHTXLUHPHQWV
HQJLQHHULQJ�DQG� WKRVH�RI� VRIWZDUH� UHXVH�FDQ�FRQYHUJH� WR
IRUP� D� FRPSOHWH� DQG� FRKHVLYH� IUDPHZRUN� RI� HDUO\
GHYHORSPHQWDO� DFWLYLWLHV�� )XUWKHUPRUH�� WKLV� DSSURDFK
RIIHUV� YHQXH� IRU� DGGUHVVLQJ� WKH� LVVXH� RI� FURVV�GRPDLQ
LVRPRUSKLVP�� 7KLV� IXQGDPHQWDO� DVVXPSWLRQ� LV� EDVHG� RQ
RXU� REVHUYDWLRQ� WKDW� LQ� WKH� SURFHVV� RI� UHTXLUHPHQWV
HQJLQHHULQJ�� DQG� HVSHFLDOO\� UHTXLUHPHQWV� HOLFLWDWLRQ
SKDVH��DQDO\VWV�HQJDJH�LQ�EHKDYLRXU�WKDW�LV�DOVR�W\SLFDO�IRU
VRIWZDUH�UHXVH��&I��)LJXUH����

5$5(� DGGUHVVHV� WKH� JRDOV� RI� ERWK� UHTXLUHPHQWV
HQJLQHHULQJ� �SODQQLQJ�� JDWKHULQJ�� DQDO\VLV�� UHILQHPHQW�
YDOLGDWLRQ�� LQWHJUDWLRQ� DQG� HODERUDWLRQ� RI� UHTXLUHPHQWV�
DQG� WKRVH� RI� VRIWZDUH� UHXVH� �SODQQLQJ�� DQDO\VLV�
RUJDQLVDWLRQ�DQG�V\QWKHVLV�RI�DUWHIDFWV��� UHO\LQJ�XSRQ� WKH
VLPLODULWLHV�EHWZHHQ�WKHVH�WZR�

,',20�DFWLYHO\� VXSSRUWV� DOO� RI� WKH�5$5(� DFWLYLWLHV
ZLWK�WRROV�WKDW�IDFLOLWDWH�WKH�WDVNV�DVVRFLDWHG�ZLWK�VRIWZDUH
UHXVH� DQG� UHTXLUHPHQWV� SURFHVVLQJ�� 7KLV� LV� DFKLHYHG� E\
DSSO\LQJ� WHFKQLTXHV� GUDZQ� IURP� WKH� DUHDV� RI� QDWXUDO
ODQJXDJH� SURFHVVLQJ� �UHVWULFWHG� QDWXUDO� ODQJXDJH�
OH[LFRQV�� JUDPPDUV� DQG� SDUVHUV��� NQRZOHGJH
UHSUHVHQWDWLRQ��VHPDQWLF�QHWZRUNV�DQG�GRPDLQ�PDSSLQJ��
LQIRUPDWLRQ� UHWULHYDO� �IDFHWHG� FODVVLILFDWLRQ� DQG� DIILQLW\
DQDO\VLV��� GDWDEDVHV� �UHODWLRQDO� '%06� DQG� 64/��

K\SHUWH[W� �OLQNLQJ� DQG� QDYLJDWLRQ�� DQG� WH[W� HGLWLQJ� DQG
IRUPDWWLQJ��WHPSODWHV��IRUPV�DQG�VW\OH�VKHHWV��

���7KH�5$5(�,',20�3URFHVV

2XU� JRDO� LV� WR� SURYLGH� DQ� LQWHJUDWHG� DSSURDFK� WR
UHTXLUHPHQWV� UHXVH� FRQVLVWLQJ� RI� UHXVH�DVVLVWHG� PHWKRGV
�5$5(�� DQG� WRROV� �,',20�� SURYLGHV� DQ� HIIHFWLYH
WHFKQRORJLFDO� EULGJH� EHWZHHQ� UHTXLUHPHQWV� HQJLQHHULQJ
DQG�VRIWZDUH�UHXVH��/HW�XV�EULHIO\�GLVFXVV�WKH�PDLQ�SKDVHV
RI�5$5(�,',20�SURFHVVLQJ�

�����3ODQQLQJ��*DWKHULQJ�DQG�(ODERUDWLRQ

&UHDWLRQ�DQG�WKH�VXEVHTXHQW�HODERUDWLRQ�RI�D�5$5(�,',20

GRFXPHQW� LQYROYHV� ILOOLQJ� LQ� D� UHTXLUHPHQWV� GRFXPHQW
WHPSODWH�� VR� WKDW� WKH� UHVXOWLQJ� GRFXPHQW� FRQIRUPV� WR� D
SUH�SODQQHG� VWUXFWXUH�� VW\OH�� IRUP� DQG� FRQWHQWV�� 7H[W
FRPSRVLWLRQ� LQ� VXFK� WHPSODWH�EDVHG� HGLWLQJ� LV� VLPSOLILHG
DV�WKH�V\VWHP�DXWRPDWLFDOO\�SRVLWLRQV�DQG�FRPSRVHV�HQWLUH
GRFXPHQW� VHFWLRQV�� XVHV� GHIDXOW� WH[W� ZKHUH� DSSURSULDWH�
VW\OHV�GRFXPHQW�SDUDJUDSKV�DFFRUGLQJ�WR�SUH�GHILQHG�WH[W
DWWULEXWHV��DQG�JXLGHV�WKH�XVHU�DV�WR�WKH�H[SHFWHG�FRQWHQWV
RI�HGLWHG�SRUWLRQV�RI�WH[W�

$�VDPSOH�GRFXPHQW�WHPSODWH�FRQIRUPV�ODUJHO\�WR�WKH
,(((�6WDQGDUG� ��������� >��@� DQG� GHILQHV� WKH� IROORZLQJ
DVSHFWV�RI�WKH�GRFXPHQWV�SURGXFHG�ZLWK�5$5(�,',20���

♦� GRFXPHQW�VWUXFWXUH�DQG�SDUWV�RI�LWV�FRQWHQWV�

♦� WH[W�VW\OHV�IRU�KHDGLQJV��FRQWHQWV�DQG�DQQRWDWLRQV�

♦� WKH� V\QWD[� DQG� VHPDQWLFV� RI� WKH� WH[W� VWLOO� WR� EH
LQVHUWHG�LQWR�D�WHPSODWH�

$� IUDJPHQW�RI�D�GRFXPHQW�SURGXFHG�ZLWK� WKH�XVH�RI� WKLV
WHPSODWH�� WKH� &RPPRGLW\� 3DJLQJ� 6\VWHP� UHTXLUHPHQWV
VSHFLILFDWLRQ� >��@� LV� VKRZQ� LQ� 7DEOH� ��� 7KH� IUDJPHQW
VKRZV�WKH�VHOHFWHG�VHFWLRQV�DQG�SDUDJUDSKV�UHODWHG�WR�WKH
³2EVHUYH�6FKHGXOH�)XQFWLRQ´��7KH�VHOHFWHG�WH[W�IUDJPHQW
SURYLGHV� DQ� H[FHOOHQW� H[DPSOH� RI� WKH� FRPSOH[LW\� LQ
GHWHFWLQJ� DQG� WUDFNLQJ� UHTXLUHPHQWV� VLPLODULW\� DQG
UHODWLRQVKLSV� WKDW� PD\� H[LVW� HYHQ� ZLWKLQ� D� VLQJOH
UHTXLUHPHQWV� GRFXPHQW�� 7KH� VWDQGDUG� UHTXLUHPHQWV
RXWOLQH� OHDGV� WR� UHSOLFDWLRQ� RI� VRPH� RI� WKH� LQIRUPDWLRQ
DFURVV� WKH� GRFXPHQW�� ILUVW�� LQ� D� YHU\� FXUVRU\� PDQQHU�� LQ
WKH�RYHUYLHZ�DQG�SURGXFW�UHTXLUHPHQWV�IXQFWLRQV�VHFWLRQV
DQG� ODWHU�� LQ� PXFK� JUHDWHU� GHSWK�� LQ� WKH� IXQFWLRQDO
UHTXLUHPHQWV� VHFWLRQ�� 'LIIHUHQW� DVSHFWV� RI� WKH� VDPH
UHTXLUHPHQW� DUH� LQWURGXFHG� DFURVV� WKH� HQWLUH� GRFXPHQW
�VHH�WKH�VHFRQG�FROXPQ�RI�WKH�WDEOH���DW�GLIIHUHQW�OHYHO�RI
DEVWUDFWLRQ� DQG� IRUPDOLW\�� 1HLWKHU� WKH� VWDQGDUG� WKH
GRFXPHQW� IROORZV�� WKH� UHTXLUHPHQWV� VWUXFWXUH�� RU� LQ� IDFW
LWV� WHUPLQRORJ\� DQG� V\QWD[� FDQ� KHOS� WKH� UHDGHU� RI� WKH
GRFXPHQW� WR� LGHQWLI\� WKH� UHODWLRQVKLSV� EHWZHHQ� GLIIHUHQW
SDUWV�RI�WKLV�GRFXPHQW�

5HSRVLWRU\�6WUXF

6WRUDJH

,QWHJUDWLRQ

&ODVVLILFDWLRQ
/H[LFRQ�'HI�

*UDPPDU�'HI�

7HPSODWH�'HI�

$GDSWDWLRQ

&RPSRVLWLRQ

6HOHFWLRQ

'RPDLQ�0DSSLQJ

&KDUDFWHULVDWLRQ

5HSUHVHQWDWLRQ

&RPSRVLWLRQ

*DWKHULQJ�
(ODERUDWLRQ

,GHQWLILFDWLRQ

$QDO\VLV

5HWULHYDO

,QWHJUDWLRQ�
$GDSWDWLRQ

9LVXDOLVDWLRQ

1DYLJDWLRQ

9DOLGDWLRQ

5HILQHPHQW

5HTXLUHPHQWV�(QJLQHHULQJ 5HTXLUHPHQWV�5HXVH

3ODQQLQJ�	
'RPDLQ�$QDO\VLV

6HDUFK

Figure 1: Processing stages in the RARE method



7UDGLWLRQDOO\�� WKH� WDVN� RI� UHTXLUHPHQWV� GRFXPHQW
DQDO\VLV� LV� OHIW� LQ� LWV� HQWLUHW\� XS� WR� WKH� VNLOO� RI� D
UHTXLUHPHQWV� HQJLQHHU�� KLV� RU� KHU� H[SHULHQFH� ZLWK� WKH
HOLFLWDWLRQ�WHFKQLTXHV��NQRZOHGJH�RI�WKH�SUREOHP�GRPDLQ�

DQG�RI�FRXUVH�WKH�\HDUV�RI�SUDFWLFDO�H[SHULHQFH�LQ�GHDOLQJ
ZLWK� SUREOHPV� RI� WKLV� NLQG��1HYHUWKHOHVV�� HYHQ� WKH�PRVW
H[SHULHQFHG�DQDO\VWV�PD\�KDYH� LQVXUPRXQWDEOH�SUREOHPV
KDQGOLQJ� YHU\� ODUJH� DQG� FRPSOH[� UHTXLUHPHQWV

5� 6HOHFWHG�UHTXLUHPHQWV $VSHFW�,QWURGXFHG
� � ,1752'8&7,21
� ��� &36�6&23(
� •� 7KH�VFKHGXOH�VHW�E\�7601�IRU�XSGDWLQJ�FRPPRGLW\�LQIRUPDWLRQ�FDQ�FKDQJH�DW�DQ\WLPH��VR

WKH�VRIWZDUH�PXVW�DFFRPPRGDWH�WKHVH�FKDQJHV�
VFKHGXOH�YDULDELOLW\

� •� 7KLV�VRIWZDUH�PXVW�DOVR�OLPLW�WKH�QXPEHU�RI�PHVVDJHV�VHQW�GXULQJ�SHDN�KRXUV�RI�WKH�GD\� VFKHGXOH�RSWLPLVDWLRQ
� •� 7KH� VRIWZDUH� PXVW� EH� IOH[LEOH� HQRXJK� WR� KDQGOH� VFKHGXOH� FKDQJHV� ZKLOH� SHUIRUPLQJ� LWV

IXQFWLRQV�LQ�D�FRVW�HIIHFWLYH�PDQQHU�
VFKHGXOH�YDULDELOLW\
VFKHGXOH�RSWLPLVDWLRQ

� � *(1(5$/�'(6&5,37,21
� ��� 352'8&7�3(563(&7,9(
� •� 7KH�VRIWZDUH�ZLOO�GHILQH�DQ�DFFHVV� VFKHGXOH� IRU�ERWK� LQIRUPDWLRQ�VHUYLFHV��7601�DQG� WKH

0LFUR3DJH�
VFKHGXOLQJ�VHUYLFHV

� •� 7KH�VFKHGXOH�ZLOO�GHWHUPLQH�ZKHQ�7601�KDV�PDGH�DQ�XSGDWH�>«@� VFKHGXOH�REMHFWLYHV
�� •� >7KH�VRIWZDUH�ZLOO@�GHILQH�D�VFKHGXOH�IRU�VHQGLQJ�DQG�UHFHLYLQJ�FRPPRGLW\�LQIRUPDWLRQ� VFKHGXOH�FRQWHQWV

VFKHGXOH�HYHQWV
�� ��� 352'8&7�5(48,5(0(176�)81&7,216
�� ����� 6(7�6&+('8/(�)81&7,21
�� •� >���@�WKLV�VRIWZDUH�VKDOO�UHFRQILJXUH�WKH�V\VWHP�LQ�WKH�HYHQW�RI�D�VFKHGXOH�FKDQJH�E\�HLWKHU�RI

WKH�WZR�VHUYLFHV�
VFKHGXOH�YDULDELOLW\

�� ����� 2%6(59(�6&+('8/(�)81&7,21
�� •� 7KH� REVHUYH� VFKHGXOH� IXQFWLRQ� ZLOO� FRQWURO� ZKHQ� WKH� V\VWHP� VHQGV� RU� UHFHLYHV� DQ\

LQIRUPDWLRQ�
VFKHGXOH�HYHQWV
IROORZLQJ�VFKHGXOH

�� •� 7KLV� VRIWZDUH� VKDOO� XVH� WKH� VFKHGXOH� VHW� XS�E\� WKH� VHW� VFKHGXOH� IXQFWLRQ� DQG� WKH� V\VWHP
V
LQWHUQDO� FORFN� WR� GHWHUPLQH� WKH� DSSURSULDWH� WLPH� WR� REWDLQ� FRPPRGLW\� LQIRUPDWLRQ� IURP
7601�RU�WR�VHQG�XSGDWHV�WR�0LFUR3DJH�

IROORZLQJ�VFKHGXOH
VFKHGXOH�XVH

�� •� 7KLV�IXQFWLRQ�FRQWUROV�WKH�UHDO�WLPH�DFWLYLWLHV�RI�WKH�V\VWHP� IROORZLQJ�VFKHGXOH
�� ��� 63(&,),&�5(48,5(0(176
�� ��� )81&7,21$/�5(48,5(0(176
�� ����� 6(7�6&+('8/(�)81&7,21
�� •� >6HW�VFKHGXOH�IXQFWLRQ�VHQGV�WKH�VFKHGXOH�WR@�REVHUYH�VFKHGXOH�IXQFWLRQ� IROORZLQJ�VFKHGXOH
�� ����� 2%6(59(�6&+('8/(�)81&7,21 IXQFWLRQ�QDPH
�� •� 7KH� REVHUYH� VFKHGXOH� IXQFWLRQ� XVHV� WKH� VFKHGXOH� DQG� LQSXWV� IURP� WKH� V\VWHP� FORFN� WR

GHWHUPLQH�WKH�EHVW�WLPH�WR�VHQG�DQG�UHFHLYH�LQIRUPDWLRQ�
VFKHGXOLQJ�HYHQWV

�� •� 7KH�7601�XSGDWH�VFKHGXOH�ZLOO�EH�VWULFWO\�IROORZHG� IROORZLQJ�VFKHGXOH
�� •� $V� VRRQ� DV� D� FRPPRGLW\� XSGDWH� LV� DYDLODEOH�� WKLV� IXQFWLRQ� ZLOO� DFWLYDWH� WKH� UHFHLYH

FRPPRGLW\�LQIRUPDWLRQ�IXQFWLRQ�WR�REWDLQ�WKH�XSGDWH�
UHFHLYLQJ�HYHQWV

�� •� 7KLV�IXQFWLRQ�ZLOO�DOVR�GHWHUPLQH�WKH�DSSURSULDWH�WLPH�WR�VHQG�WKH�XSGDWH�WR�WKH�0LFUR3DJH
E\�XVLQJ�WKHLU�SHDN�DQG�RII�SHDN�KRXUV�DV�D�UHIHUHQFH�

IROORZLQJ�VFKHGXOH
VHQGLQJ�HYHQWV

�� •� 7KH�JRDO�LV�WR�OLPLW�WKH�QXPEHU�RI�XQQHFHVVDU\�XSGDWHV�VHQW�WR�0LFUR3DJH�WR�UHGXFH�FRVWV� VFKHGXOH�RSWLPLVDWLRQ
VFKHGXOH�REMHFWLYHV

�� ����� )250$7�3$*(5�0(66$*(6�)81&7,21
�� •� >)RUPDW� SDJHU� PHVVDJHV� IXQFWLRQ� VHQGV� 1XPEHUBRIB0HVVDJHV� WR@� REVHUYH� VFKHGXOH

IXQFWLRQ�
IROORZLQJ�VFKHGXOH

�� ��� 3(5)250$1&(�5(48,5(0(176
�� •� 2EVHUYH�VFKHGXOH�IXQFWLRQ���7KLV�IXQFWLRQ�ZLOO�GHWHFW�D�FRPPRGLW\�XSGDWH�E\�7601�ZLWKLQ

����PLOOLVHFRQGV�
IROORZLQJ�VFKHGXOH
VFKHGXOLQJ�FRQVWUDLQWV

�� $33(1',;�&�
�� •� 6FKHGXOH� VFKHGXOH�GDWD
�� WKH�DFFHVV�VFKHGXOH�IRU�ERWK�7601�DQG�0LFUR3DJH��WKH�VFKHGXOH�GHILQHV�ZKHQ

FRPPRGLW\�XSGDWHV�DUH�DYDLODEOH�DQG�WKH�EHVW�WLPH�WR�DFFHVV�0LFUR3DJH
VFKHGXOH�HYHQWV
UHFHLYLQJ�LQIRUPDWLRQ
VHQGLQJ�LQIRUPDWLRQ

�� ��^�#6FKHGXOHB7\SH���>&RPPRGLW\B8SGDWHB7LPH�_�0LFUR3DJHB$FFHVVB'HILQLWLRQ@�`����

Table 1: Tracking software requirements (note that the highlighted area denotes the main focus of this
example, i.e. all remaining paragraphs are related to this section)



VSHFLILFDWLRQV�� 5$5(� ,',20�� KRZHYHU�� FDQ� DVVLVW� WKH
UHTXLUHPHQWV� HQJLQHHUV� E\� SURYLGLQJ� WKHP� ZLWK� WKH
VWUXFWXUH�WR�WKH�DQDO\VLV�WDVN�DQG�E\�JXLGLQJ�WKHP�WKURXJK
WKH�DQDO\VLV�SURFHVV��,Q�DGGLWLRQ�� WKH�DQDO\WLF�FDSDELOLWLHV
RI� FRQYHQWLRQDO� FRPSLOHU�ZULWLQJ� DQG� LQIRUPDWLRQ
UHWULHYDO� DUH� EURXJKW� WR� EDUH� WR� DXWRPDWH� SDUWV� RI� WKLV
SURFHVV�

�����$QDO\VLV�DQG�5HILQHPHQW�RI�5HTXLUHPHQWV

5$5(� ,',20� LQWHUSUHWV� UHTXLUHPHQWV� WH[WV� ZLWK� D� VLPSOH
'&*�SDUVHU�>��@��7KH�SDUVHU�YHULILHV�WKH�GRFXPHQW�V\QWD[
DQG� VHPDQWLFV�� DQG� VHDUFKHV� IRU� WH[WXDO� UHIHUHQFHV� WR
UHXVDEOH� VSHFLILFDWLRQV�GHVFULEHG� LQ� VRPH�RWKHU�� UHIHUHQW�
GRFXPHQWV�� ,Q� WKH� SURFHVV�� WKH� V\VWHP� KLJKOLJKWV� LOO�
VWUXFWXUHG� SKUDVHV� DQG� DOORZV� WKHLU� FRUUHFWLRQ�� $W� WKLV
HDUO\�SRLQW�LQ�WKH�DQDO\VLV�SURFHVV��UHTXLUHPHQWV�HQJLQHHUV
PD\� EH� IRUFHG� WR� UHSKUDVH� FHUWDLQ� UHTXLUHPHQWV� WR� XQLI\
WKH� WHUPLQRORJ\� DFURVV� WKH� HQWLUH� GRFXPHQW�� WR� VSOLW
FRPSRVLWH�VHQWHQFHV�LQWR�VLPSOHU�H[SUHVVLRQ�RI�LQGLYLGXDO
UHTXLUHPHQWV��RU�WR�PRYH�FHUWDLQ�UHTXLUHPHQWV�WR�GLIIHUHQW
VHFWLRQV��5HIRUPXODWLRQ�RI� WKH�GRFXPHQW�PD\� EH� FDUULHG
RXW� XQWLO� VXFK� D� WLPH� WKDW� WKH� V\VWHP� LV� VDWLVILHG� WKDW� DOO
UHTXLUHPHQWV�KDYH�EHHQ�HQWHUHG�LQ�DSSURSULDWH�VHFWLRQV�RI
WKH� GRFXPHQW� DQG� KDYH� EHHQ� H[SUHVVHG� LQ� D� VLPSOH
ODQJXDJH�� $V� WKH� UHVXOW� RI� WKLV� DQDO\VLV� 5$5(� ,',20

FRPSOHWHV�WKH�IROORZLQJ�WDVNV�

��� ,W� LGHQWLILHV�LQ�WKH�GRFXPHQW�UHIHUHQFHV�WR�DOO�NQRZQ
GRPDLQ� FRQFHSWV�� LQGLYLGXDO� UHTXLUHPHQWV� DQG
UHODWLRQVKLSV�EHWZHHQ�WKHP��(�J�

7KLV� VRIWZDUH� ZLOO� H[WUDFW� WKH� FXUUHQW� SULFH�� KLJK�
ORZ�� DQG� FKDQJH� LQ� SULFH� IRU� HDFK� RI� WKH
FRPPRGLWLHV�

��� 7KH� LGHQWLILHG� WH[WXDO� UHIHUHQFHV� DUH� VXEVHTXHQWO\
UHSUHVHQWHG�LQ�D�VHPDQWLF�QHWZRUN�>��@��(�J�

H[WUDFW

SULFHFKDQJH FRPPRGLW\

FXUUHQW KLJK ORZ

��� 7KH�VHPDQWLF�QHWZRUN�LV�WKHQ�SURFHVVHG� WR�QRPLQDWH
D� QXPEHU� RI� NH\ZRUGV� �LQ� WKH� RUGHU� RI� WKHLU
LPSRUWDQFH�WR�WKH�UHTXLUHPHQW��WKDW�EHVW�FKDUDFWHULVH
WKH�UHTXLUHPHQWV�WH[W��(�J�

.H\ZRUG :HLJKWV
H[WUDFW ���
SULFH ���
FKDQJH ���
FRPPRGLW\ ���

$� FROOHFWLRQ� RI� FKDUDFWHULVWLF� NH\ZRUGV� SURYLGHV� DQ
LQGH[�VHDUFKDEOH�E\�GRPDLQ�WHUPV��&I��7DEOH����

3DUDJUDSK�,G 3DUDJUDSK�7H[W 'RPDLQ .H\�� .H\�� .H\�� .H\�� .H\��

��� ����� � 6(7�6&+('8/(�)81&7,21 FSV GHILQH IXQFWLRQ VHW VFKHGXOH
��� ����� � 7KH�VHW�VFKHGXOH�IXQFWLRQ�GHILQHV�WKH�DFFHVV

WLPHV�IRU�ERWK�7601�DQG�0LFUR3DJH�
FSV GHILQH DFFHVV WLPH 7601 0LFUR3DJH

��� ����� � 7KH�DFFHVV�VFKHGXOH�IRU�7601�DQG
0LFUR3DJH�ZLOO�EH�UHDG�IURP�DQ�RSHUDWRU�DQG
UHWDLQHG�E\�&36�

FSV UHDG VFKHGXOH DFFHVV RSHUDWRU UHWDLQ

��� ����� � 7KH�DFFHVV�VFKHGXOH�ZLOO�FRQWDLQ�WLPHV�LQ
ZKLFK�7601�XSGDWHV�FRPPRGLW\�LQIRUPDWLRQ
DQG�0LFUR3DJH
V�SHDN�RII�SHDN�KRXUV�

FSV FRQWDLQ VFKHGXOH DFFHVV 7601 XSGDWH

��� ������� � ,13876 FSV PHWD LQSXW
��� ������� � 6FKHGXOH���6RXUFH��2SHUDWRU FSV LQSXW VFKHGXOH RSHUDWRU
��� ������� � 352&(66,1*�5(48,5(0(176 FSV PHWD SURFHVV
��� ������� � :+,/(��QRW�HQG�RI�VFKHGXOH�LQSXW�'2 FSV UHSHDW LQSXW VFKHGXOH HQG
��� ������� � 5($'�VFKHGXOH�UHFRUG FSV UHDG VFKHGXOH W\SH
��� ������� � ,16(57�VFKHGXOHBW\SH�LQWR�6&+('8/( FSV LQVHUW VFKHGXOH W\SH
��� ������� � &$6(�VFKHGXOHBW\SH�RI��6WRFN�0DUNHW

6FKHGXOH�
FSV VHOHFW VFKHGXOH W\SH VWRFN

PDUNHW
��� ������� � ,16(57�FRPPRGLW\BXSGDWHBWLPH�LQWR

6&+('8/(���0LFUR3DJH�6FKHGXOH�
FSV LQVHUW FRPPRGLW\ XSGDWH WLPH 0LFUR3DJH

��� ������� � ,16(57�SHDNBKRXUV�LQWR�6&+('8/( FSV LQVHUW SHDN KRXU VFKHGXOH
��� ������� � ,16(57�RIIBSHDN�KRXUV�LQWR�6&+('8/( FSV LQVHUW RII�SHDN KRXU VFKHGXOH
��� ������� � (1'�&$6( FSV PHWD HQG
��� ������� � &/26(�WKH�VFKHGXOH�ILOH� FSV FORVH VFKHGXOH ILOH
��� ������� � 2873876 FSV PHWD RXWSXW
��� ������� � 6FKHGXOH���'HVWLQDWLRQ���2EVHUYH�6FKHGXOH

)XQFWLRQ
FSV RXWSXW VFKHGXOH REVHUYH VFKHGXOH IXQFWLRQ

Table 2: Requirement characterisation



��� 7KH� QRPLQDWHG� SUREOHP� GRPDLQ� NH\ZRUGV� DUH
PDSSHG�ZLWK�WKH�XVH�RI�D�GRPDLQ�PDSSLQJ�WKHVDXUXV
LQWR� D� QXPEHU� RI� WHUPV� GUDZQ� IURP� WKH� VROXWLRQ
GRPDLQ��H�J�

:RUG )DFHW )DFHW�9DOXH
H[WUDFW IXQFWLRQ JHW
SULFH GDWD QXPEHU
FKDQJH IXQFWLRQ FKDQJH
FKDQJH IXQFWLRQ H[FKDQJH
FKDQJH HQYLURQPHQW FKDQJH
FRPPRGLW\ GDWD UHFRUG

��� 7KH�IDFHWHG�FODVVLILFDWLRQ�VFKHPH�>��@�LV�WKHQ�XVHG�WR
JHQHUDWH�DQ�DIILQLW\�TXHU\�>�@�DJDLQVW�D� UHSRVLWRU\�RI
UHXVDEOH� VRIWZDUH� DUWHIDFWV� �&I�� 7DEOH� ��� WR� UHWULHYH
DQG� SULRULWLVH� PDWFKLQJ� GHVLJQ� DUWHIDFWV� DQG
UHTXLUHPHQWV��&I��7DEOH�����,Q�WKH�SURFHVV��WKH�DQDO\VW
PD\�H[SDQG�RU�FRUUHFW�WKH�JHQHUDWHG�TXHU\��H�J�

)DFHW 9DOXH
IXQFWLRQ JHW
GDWD QXPEHU
GRPDLQ FSV
PHWKRG DQ\
HQYLURQPHQW FKDQJH
ORFDWLRQ KDUG�GLVN
WLPH DFFHSWDEOH
W\SH IXQFWLRQ

��� 0XOWLSOH� LQWHUSUHWDWLRQV� RI� FRQFHSWV� DSSHDULQJ� LQ
UHTXLUHPHQWV� GRFXPHQWV� PXVW� EH� UHVROYHG� DQG
UHILQHG�EHIRUH�WKHLU�FRPSOHWH�IRUPDOLVDWLRQ��7KH�XVHU

LV� DOORZHG� WR� EURZVH� WKURXJK� WKH� WH[W� RI
UHTXLUHPHQWV�� DQDO\VLQJ� WKH� SUHVHQWHG� OLVWV� RI
SRVVLEOH� UHTXLUHPHQWV� LQWHUSUHWDWLRQV�� DQG� VHOHFWLQJ
WKH� V\VWHP� VXJJHVWLRQV�ZKLFK� EHVW� UHIOHFW� KLV� RU� KHU
QHHGV� �&I��7DEOH�����5HILQHPHQW�FDQGLGDWHV� DUH� WKHQ
VHOHFWHG� IURP� DPRQJVW� UHXVDEOH� GHVLJQ� DQG
VSHFLILFDWLRQ� DUWHIDFWV�� WKDW� KDG� EHHQ� SUHYLRXVO\
HQWHUHG�� DQDO\VHG� DQG� UHILQHG�� KHQFH� FODVVLILHG� DQG
LQGH[HG�LQ�WKH�SURFHVV�DV�ZHOO��(�J�

$UWHIDFW $UWHIDFW $IILQLW\
��� JHW�IURP�FROOHFWLRQ ������
�� QH[W�LQ�FROOHFWLRQ ������
�� SUHYLRXV�LQ�FROOHFWLRQ ������
�� ILUVW�LQ�FROOHFWLRQ ������
�� ODVW�LQ�FROOHFWLRQ ������
�� ILOH�SDWK ������
�� DGG�WR�FROOHFWLRQ ������

��� 1RWH� DOVR� WKDW� FODVVLILHG� DQG� UHILQHG� UHTXLUHPHQWV
VWDWHPHQWV� DUH� VXEVHTXHQWO\� HQWHUHG� LQWR� DQ� DUWHIDFW
UHSRVLWRU\� IRU� IXWXUH� UHIHUHQFH�� UHWULHYDO� DQG
QDYLJDWLRQ�

�����,QWHJUDWLRQ�$GDSWDWLRQ�DQG�9DOLGDWLRQ

7KH� SURFHVV� RI� UHTXLUHPHQWV� UHILQHPHQW� UHVXOWV� LQ� D
FROOHFWLRQ�RI� K\SHUWH[W� OLQNV� IURP� LQIRUPDO� UHTXLUHPHQWV
LQWR�FRPSRQHQWV�RI�UHXVDEOH�VSHFLILFDWLRQV�DQG�GHVLJQV�WR
IDFLOLWDWH� WUDFHDELOLW\� RI� WKH� DQDO\VHG� UHVXOWV� EDFN� WR� WKH
VRXUFH�UHTXLUHPHQWV��7R�FRPSOHWH�WKH�SURFHVV�RI�UHTXLUH�
PHQWV�IRUPDOLVDWLRQ��WKH�DQDO\VW�PXVW�GHULYH�D�PRUH�VWUXF�

QR DUWHIDFW GHVFULSWLRQ IXQFWLRQ GDWD GRPDLQ PHWKRG HQYLURQ ORFDWLRQ WLPH W\SH
� DUUD\ 'HILQHV�DQ�DUUD\�LQGH[HG

E\�QXPEHUV
DJJUHJDWH DUUD\ V\VWHP VWHS PDFKLQH PHPRU\ YHU\�IDVW GDWD

� FROOHFWLRQ
OHQJWK

5HWXUQV�WKH�QXPEHU�RI
FROOHFWLRQ�LWHPV

FRXQW FROOHFWLRQ V\VWHP WUDYHUVH PDFKLQH GHYLFH DQ\ IXQFWLRQ

�� GHOHWH�IURP
FROOHFWLRQ

'HOHWHV�DQ�LWHP�LQ�D
FROOHFWLRQ

GHOHWH FROOHFWLRQ V\VWHP VHTXHQFH PDFKLQH GHYLFH DQ\ IXQFWLRQ

�� FRS\ &RSLHV�DQ�REMHFW FRS\ GDWD V\VWHP WUDYHUVH PDFKLQH GHYLFH DQ\ IXQFWLRQ
�� GLVSOD\ 'LVSOD\V�DQ\�LQIRUPDWLRQ

WR�WKH�XVHU
GLVSOD\ GDWD V\VWHP VWUXFWXUH XVHU PRQLWRU IDVW IXQFWLRQ

�� ZLQGRZ :LQGRZ�IRU�UHDGLQJ�RU
ZULWLQJ�LQIR

LQWHUDFW GDWD V\VWHP VWUXFWXUH XVHU PRQLWRU IDVW PRGXOH

�� PHVVDJH ,QIRUPDWLRQ�GLVSOD\HG�WR
WKH�XVHU

GLVSOD\ WH[W V\VWHP VWUXFWXUH XVHU PRQLWRU IDVW PRGXOH

��� JHW�IURP
FROOHFWLRQ

5HWULHYHV�DQ�LWHP�IURP�D
FROOHFWLRQ

JHW FROOHFWLRQ V\VWHP VWHS PDFKLQH GHYLFH IDVW IXQFWLRQ

��� UHT����REWDLQ
FRPPRGLW\
LQIRUPDWLRQ
7601�ZLUH

7KURXJKRXW�WKH�GD\��WKH
VRIWZDUH�ZLOO�REWDLQ
FRPPRGLW\�LQIRUPDWLRQ
IURP�7601�ZLUH�VHUYLFH�

UHFHLYH UHFRUG FSV DQ\ VHUYHU QHWZRUN DQ\ UHTXLUHPHQW

��� UHT���
WUDQVIRUP
SULFH�FKDQJH
PHVVDJH�SDJHU

,W�ZLOO�WUDQVIRUP�SULFH
FKDQJHV�LQWR�PHVVDJHV
XQGHUVWDQGDEOH�WR�WKH
SDJHUV�

IRUPDW QXPEHU FSV WUDQVIRUP FKDQJH PRQLWRU IDVW UHTXLUHPHQW

Table 3: Artefacts and requirements classification



WXUHG� DQG� ULJRURXV
GRFXPHQW� IURP� LWV
LQIRUPDO� YHUVLRQ�
7KH� SURFHVV� WDNHV
DGYDQWDJH� RI� UHXVH
LQIRUPDWLRQ� FRQ�
WDLQHG� LQ� WKH� OLQNV�
WR� DLG� WKH� WUDQVIRU�
PDWLRQ�RI� LQIRUPDO
UHTXLUHPHQWV� LQWR
IUDJPHQWV� RI� PRUH
IRUPDO� VSHFLILFD�
WLRQV� WKDW� DUH� WKH
EDVLV� RI� UHXVH�
6SHFLILFDWLRQV
FRXOG� IXUWKHU� EH
HGLWHG�� FRUUHFWHG
DQG� FRPSOHWHG� E\
WKH� DQDO\VW� WR
UHIOHFW�WKH�LQWHQGHG
PHDQLQJ� RI� WKH
LQIRUPDO� UH�
TXLUHPHQWV�
)LQDOO\�� WKH
VSHFLILFDWLRQ� IUDJPHQWV� DUH� LQWHJUDWHG� LQWR� D� FRQWLQXRV
VSHFLILFDWLRQ�GRFXPHQW�

2QFH� WKH� LQWHU�� DQG� LQWUD�GRFXPHQW� OLQNV� KDYH� EHHQ
HVWDEOLVKHG�� 5$5(� ,',20� DOORZV� HDV\� QDYLJDWLRQ
EHWZHHQ�WHPSODWHV��GRFXPHQWV��DQG�WKHLU�FRPSRQHQWV��DQG
XQGHU� +\SHU&$6(� >�@�� WR� RWKHU� SURMHFW� DUWHIDFWV�� $SDUW
IURP�VLPSOH�GRFXPHQW� UHDGLQJ� DQG�EURZVLQJ�� QDYLJDWLRQ
PD\� DOVR� DVVLVW� WKH� XVHU� LQ� YDOLGDWLQJ� FXUUHQW
LQWHUSUHWDWLRQ� DQG� IRUPDOLVDWLRQ� RI� UHTXLUHPHQWV� WH[WV�
7KLV� LV� DFKLHYHG� E\� MXVWLI\LQJ� 5$5(� ,',20� GHFLVLRQV
OHDGLQJ�WR�FHUWDLQ�WH[W�LQWHUSUHWDWLRQV�ZKLFK�VKRZ�WKH�XVHU
DOO�RI�WKH�OH[LFDO��JUDPPDWLFDO�DQG�VHPDQWLF�FXHV�WKDW�OHDG
WR�WKH�IRUPXODWLRQ�RI�UHTXLUHPHQWV�VSHFLILFDWLRQ�

���6XPPDU\�DQG�&RQFOXVLRQV

7KLV� SDSHU� LQYHVWLJDWHG� WKH� SRVVLELOLW\� RI� LPSURYLQJ� WKH
SURFHVV�RI�UHTXLUHPHQWV�HOLFLWDWLRQ�IURP�LQIRUPDO�WH[WV�E\
LGHQWLI\LQJ�DQG�HODERUDWLQJ�UHIHUHQFHV�WR�UHXVDEOH�VSHFLIL�
FDWLRQV�� 7KH� SDSHU� DOVR� GHVFULEHG� WKH� UHXVH�DVVLVWHG� UH�
TXLUHPHQWV� HOLFLWDWLRQ�SURFHVV� �5$5(�� DQG� D� WRRO� WKDW� LV
FDSDEOH�RI�IDFLOLWDWLQJ�WKLV�SURFHVV��,',20��

:KHQ�DGRSWHG��5$5(�,',20�FDQ�KHOS�UHTXLUHPHQWV
HQJLQHHUV�LQ�WKH�ODERULRXV�WDVN�RI�DQDO\VLQJ�DQG�PRGHOOLQJ
NQRZOHGJH� FRQWDLQHG� LQ� YROXPHV� RI� SODLQ�(QJOLVK� VRIW�
ZDUH�UHTXLUHPHQWV�GRFXPHQWV��7KH�5$5(�,',20�PHWK�
RGV�DUH�EDVHG�RQ�D�FRQMHFWXUH� WKDW�HDUO\� LGHQWLILFDWLRQ�RI
UHXVH� SRWHQWLDO� LQ� VRIWZDUH� GHYHORSPHQW� FRXOG� VLJQLIL�
FDQWO\�HQKDQFH�WKH�HIIHFWLYHQHVV�DQG�HIILFLHQF\�RI�WKH�GH�

YHORSPHQW� WDVNV�
,Q� WKH� SXUVXLW� RI
WKLV� JRDO�� ZH� SUR�
SRVHG� DQG� LPSOH�
PHQWHG� D� VFKHPH
WKDW� FRPELQHV
QDWXUDO� ODQJXDJH
SURFHVVLQJ� ZLWK
WKH�IDFHWHG�FODVVLIL�
FDWLRQ� RI� VRIWZDUH
UHTXLUHPHQWV��&RQ�
VHTXHQWO\�� 5$5(
LV�DEOH� WR� LQWHUSUHW�
FODVVLI\�� DQDO\VH
DQG�UHILQH�LQIRUPDO
UHTXLUHPHQWV�WH[WV�

:H� DUH� FXU�
UHQWO\�FRQGXFWLQJ�D
VHULHV� RI� H[SHUL�
PHQWV� DLPHG� DW
GHWHUPLQLQJ� WKH
HIIHFWLYHQHVV� RI
SURIHVVLRQDO� DQG

QRYLFH� GHYHORSHUV� HTXLSSHG� ZLWK� 5$5(� ,',20�� +RZ�
HYHU�� DV� WKH� JURXS� XQGHU� VWXG\� LV� TXLWH� ODUJH� �RYHU� ���
VXEMHFWV��WKH�FRPSUHKHQVLYH�UHVXOWV�DUH�QRW�\HW�DYDLODEOH�
7KH� SUHOLPLQDU\� �DQG� DW� WKLV� VWDJH� LQIRUPDO�� UHVXOWV� RE�
WDLQHG�VR�IDU�DUH�SURPLVLQJ�

5()(5(1&(6
�� %RUJLGD�� $��� 6�� *UHHQVSDQ�� DQG� -�� 0\ORSRXORV� �������

�.QRZOHGJH� UHSUHVHQWDWLRQ� DV� WKH� EDVLV� IRU� UHTXLUHPHQWV
VSHFLILFDWLRQV���,(((�&RPSXWHU��S��������

�� &DVWDQR�� 6�� DQG�9��'H�$QWRQHOOLV� �������� �7KH� )��5HXVH
(QYLURQPHQW� IRU� 5HTXLUHPHQWV� (QJLQHHULQJ��� $&0
6,*62)7�6RIWZDUH�(QJLQHHULQJ�1RWHV���������S��������

�� &PX�6HL� �������� 5HTXLUHPHQW� (QJLQHHULQJ� DQG� $QDO\VLV�
7HFKQLFDO� 5HSRUW� &08�6(,����75����� 6RIWZDUH
(QJLQHHULQJ� ,QVWLWXWH�� &DUQHJLH� 0HOORQ� 8QLYHUVLW\�
3LWWVEXUJK��3HQQV\OYDQLD�

�� &\EXOVNL�� -�/�� �������� ,QWURGXFWLRQ� WR� VRIWZDUH� UHXVH�
5HVHDUFK� 5HSRUW� ������ 7KH� 8QLYHUVLW\� RI� 0HOERXUQH�
'HSDUWPHQW�RI�,QIRUPDWLRQ�6\VWHPV��0HOERXUQH�

�� &\EXOVNL�� -�/�� �������� �5HXVH�RI� HDUO\� OLIH�F\FOH� DUWHIDFWV�
UHXVLQJ� UHTXLUHPHQWV�ZLWK� D�ZRUG� SURFHVVRU"�� LQ�:,65���
2KLR�6WDWH�8QLYHUVLW\��&ROXPEXV��2KLR��86$��S��&\EXOVNL�
����

�� &\EXOVNL�� -�/��� 5�'�%�� 1HDO�� $�� .UDP�� DQG� -�&�� $OOHQ
�������� �5HXVH� RI� (DUO\� /LIH�&\FOH� $UWLIDFWV�
:RUNSURGXFWV�� 0HWKRGV� DQG� 7RROV��� $QQDOV� RI� 6RIWZDUH
(QJLQHHULQJ�����7R�DSSHDU�

�� &\EXOVNL�� -�/�� DQG� .�� 5HHG� �������� �$� K\SHUWH[W�EDVHG
VRIWZDUH� HQJLQHHULQJ� HQYLURQPHQW��� ,(((� 6RIWZDUH�� �����
S��������

Table 4: Affinity analysis and requirements refinement (actual
screen) - the highlighted line represents the selected refinement



�� 'DYLV��$�0����������6RIWZDUH�5HTXLUHPHQWV��$QDO\VLV�DQG
6SHFLILFDWLRQ�� (QJOHZRRG� &OLIIV�� 1HZ� -HUVH\�� 3UHQWLFH
+DOO�

�� )UDNHV�� :�� DQG� 6�� ,VRGD� �������� �6XFHVV� IDFWRUV� RI
V\VWHPDWLF�UHXVH���,(((�6RIWZDUH���������S��������

��� )XFKV�� 1�(��� +�)�� +RIPDQQ�� DQG� 5�� 6FKZLWWHU� �������
6SHFLI\LQJ� /RJLF� 3URJUDPV� LQ� &RQWUROOHG� 1DWXUDO
/DQJXDJH�� ������� 'HSDUWPHQW� RI� &RPSXWHU� 6FLHQFH�
8QLYHUVLW\�RI�=XULFK�

��� )XJLQL�� 0�*��� 2�� 1LHVWUDV]�� DQG� %�� 3HUQLFL� �������
�$SSOLFDWLRQ� GHYHORSPHQW� WKURXJK� UHXVH�� WKH� ,WKDFD� WRROV
HQYLURQPHQW���$&0�6,*2,6�%XOOHWLQ���������S��������

��� *D]GDU�� *�� DQG� &�� 0HOOLVK� �������� 1DWXUDO� /DQJXDJH
3URFHVVLQJ� LQ� 352/2*��:RNLQJKDP�� (QJODQG�� $GGLVRQ�
:HVOH\�3XE��&R�

��� +DOO��$�����������6HYHQ�0\WKV�RI�)RUPDO�0HWKRGV���,(((
6RIWZDUH��S��������

��� +VLD�� 3��� $�� 'DYLV�� DQG� '�� .XQJ� �������� �6WDWXV� 5HSRUW�
5HTXLUHPHQWV�(QJLQHHULQJ���,(((�6RIWZDUH��S��������

��� ,(((� �������� *XLGH� WR� 6RIWZDUH� 5HTXLUHPHQW
6SHFLILFDWLRQV�� 6WG� ���������� 7KH� ,QVWLWXWH� RI� (OHFWULFDO
DQG�(OHFWURQLFV�(QJLQHHUV��,QF�

��� -RKQVRQ��:�/��DQG�'�5��+DUULV����������6KDULQJ�DQG�UHXVH
RI� UHTXLUHPHQWV� NQRZOHGJH��� LQ� �WK� $QQXDO� .QRZOHGJH�
%DVHG� 6RIWZDUH� (QJLQHHULQJ� &RQIHUHQFH�� 6\UDFXVH�� 1HZ
<RUN��86$��,(((�&RPSXWHU�6RFLHW\�3UHVV��S��������

��� -RQHV�� '�$��� '�0�� <RUN�� -�)�� 1DOORQ�� -�� 6LPSVRQ�� DQG
,�5�:�� *URXS� �������� �)DFWRUV� ,QIOXHQFLQJ� 5HTXLUHPHQW
0DQDJHPHQW� 7RROVHW� 6HOHFWLRQ��� LQ� )LIWK� $QQXDO
6\PSRVLXP� RI� WKH� 1DWLRQDO� &RXQFLO� RQ� 6\VWHPV
(QJLQHHULQJ�� ,QWHUQDWLRQDO� &RXQFLO� RQ� 6\VWHPV
(QJLQHHULQJ��XUO��KWWS���ZZZ�LQFRVH�RUJ�OLE�UPWRROV�KWPO�

��� .DQJ�� .�&��� 6�� &RKHQ�� 5�� +ROLEDXJK�� -�� 3HUU\�� DQG� $�6�
3HWHUVRQ� �������� $� 5HXVH�%DVHG� 6RIWZDUH� 'HYHORSPHQW
0HWKRGRORJ\�� 7HFKQLFDO� 5HSRUW� &08�6(,����65���
6RIWZDUH�(QJLQHHULQJ�,QVWLWXWH�

��� 0DLGHQ��1��DQG�$��6XWFOLIIH����������7KH�DEXVH�RU� UH�XVH�
ZK\� FRJQLWLYH� DVSHFWV� RI� VRIWZDUH� UH�XVDELOLW\� DUH
LPSRUWDQW��� LQ� 6RIWZDUH� 5H�XVH�� 8OWHFKW� ������ /�� 'XVLQN
DQG� 3�� +DOO�� (GLWRUV�� 6SULQJHU�9HUODJ�� /RQGRQ�� 8�.�� S�
��������

��� 0,/�67'����� �������� 0,/�67'����� 2YHUYLHZ� DQG
7DLORULQJ� *XLGHERRN�� 5HSRUW� 0,/�67'������ -RLQW
/RJLVWLFV� &RPPDQGHUV�� -RLQW� 3ROLF\� &RRUGLQDWLQJ� *URXS
RQ�&RPSXWHU�5HVRXUFHV�0DQDJHPHQW��:DVKLQJWRQ��'&�

��� 3DUQDV�� '�/�� DQG� -�� 0DGH\� �������� �)XQFWLRQDO
GRFXPHQWDWLRQ�IRU�FRPSXWHU�V\VWHPH�HQJLQHHULQJ���LQ���WK
,QW�� &RQI�� RQ� 6RIWZDUH� (QJLQHHULQJ�� %DOWLPRUH�� 7XWRULDO
1RWHV�

��� 3RXOLQ��-�����������,QWHJUDWHG�VXSSRUW�IRU�VRIWZDUH�UHXVH�LQ
FRPSXWHU�DLGHG� VRIWZDUH� HQJLQHHULQJ� �&$6(���� $&0
6,*62)7�6RIWZDUH�(QJLQHHULQJ�1RWHV���������S��������

��� 3ULHWR�'LD]�� 5�� �������� �,PSOHPHQWLQJ� IDFHWHG
FODVVLILFDWLRQ� IRU� VRIWZDUH� UHXVH��� &RPPXQLFDWLRQV� RI
$&0���������S��������

��� 5HXEHQVWHLQ�� +�%�� DQG� 5�&�� :DWHUV� �������� �7KH
UHTXLUHPHQWV� DSSUHQWLFH�� $Q� LQLWLDO� VFHQDULR��� LQ� �WK
,QWHUQDWLRQDO� :RUNVKRS� RQ� 6RIWZDUH� 6SHFLILFDWLRQV� DQG
'HVLJQ��,(((�&RPSXWHU�6RFLHW\�3UHVV��S����������

��� 6DHNL�� 0��� +�� +RUDL�� DQG� +�� (QRPRWR� �������� �6RIWZDUH
GHYHORSPHQW�SURFHVV�IURP�QDWXUDO�ODQJXDJH�VSHFLILFDWLRQV��
LQ���WK� ,QWHUQDWLRQDO�&RQIHUHQFH� RQ� 6RIWZDUH�(JLQHHULQJ�
3LWWVEXUJK��3HQQV\OYDQLD��,(((�&RPSXWHU�3UHVV��S��������

��� 6DOHN��$���3�*��6RUHQVRQ��-�3��7UHPEOD\��DQG�-�0��3XQVKRQ
���������7KH�5(9,(:�V\VWHP��)URP�IRUPDO�VSHFLILFDWLRQV
WR�QDWXUDO�ODQJXDJH���LQ�7KH�)LUVW�,QWHUQDWLRQDO�&RQIHUHQFH
RQ� 5HTXLUHPHQWV� (QJLQHHULQJ�� &RORUDGR� 6SULQJV�
&RORUDGR��,(((�&RPSXWHU�6RFLHW\�3UHVV��S����������

��� 6DQQHOOD�� '�� �������� �$� VXUYH\� RI� IRUPDO� VRIWZDUH
GHYHORSPHQW� PHWKRGV��� LQ� 6RIWZDUH� (QJLQHHULQJ�� $
(XURSHDQ�3HUVSHFWLYH��5�+��7KD\HU�DQG�$�'��0F*HWWULFN�
(GLWRUV�� ,(((� &RPSXWHU� 6RFLHW\� 3UHVV�� /RV� $ODPLWRV�
&DOLIRUQLD��S����������

��� 6XWFOLIIH�� $�� DQG� 1�� 0DLGHQ� �������� �$VVLVWLQJ
UHTXLUHPHQWV� DQDO\VLV� WKURXJK� VSHFLILFDWLRQ� UHXVH��� LQ
:RUNVKRS� RQ� 1H[W� *HQHUDWLRQ� &$6(�7RROV�
1RRUGZLMNHUKRXW��1HWKHUODQGV�

��� 6ZDWPDQ�� 3�$��� '�&�� )RZOHU�� DQG� 0�&�<�� *DQ� �������
�([WHQGLQJ� WKH� XVHIXO� DSSOLFDWLRQ� GRPDLQ� IRU� IRUPDO
PHWKRGV��� LQ� =� 8VHU� :RUNVKRS�� 6SULQJHU�9HUODJ�� 1HZ
<RUN��1<��S����������

��� 9RQN��5����������3URWRW\SLQJ��7KH�(IIHFWLYH�8VH�RI�&$6(
7HFKQRORJ\��(QJOHZRRG�&OLIIV��1�-���3UHQWLFH�+DOO�,QW�

��� :LONLQVRQ�� 5�7�� �������� �6RIWZDUH� UHTXLUHPHQWV
VSHFLILFDWLRQ� IRU� WKH� &RPPRGLW\� 3DJLQJ� 6\VWHP��� LQ
6WDQGDUGV�� *XLGHOLQHV�� DQG� ([DPSOHV� RQ� 6\VWHP� DQG
6RIWZDUH�5HTXLUHPHQWV�(QJLQHHULQJ��0��'RUIPDQ�DQG�5�+�
7KD\HU�� (GLWRUV�� ,(((� &RPSXWHU� 6RFLHW\� 3UHVV�� /RV
$ODPLWRV��&DOLIRUQLD��S����������

��� :RRG�� -�� DQG�'�� 6LOYHU� �������� -RLQW� $SSOLFDWLRQ�'HVLJQ�
1HZ�<RUN��-RKQ�:LOH\�	�6RQV�

��� :RRGV�� :�$�� �������� �8QGHUVWDQGLQJ� VXEVXPSWLRQ� DQG
WD[RQRP\�� $� IUDPHZRUN� IRU� SURJUHVV��� LQ� 3ULQFLSOHV� RI
6HPDQWLF�1HWZRUNV��([SORUDWLRQV� LQ� WKH�5HSUHVHQWDWLRQ�RI
.QRZOHGJH�� -�)�� 6RZD�� (GLWRU�� 0RUJDQ� .DXIPDQQ� 3XE��
,QF���6DQ�0DWHR��&DOLIRUQLD��S��������

��� <RQH]DNL�� 1�� �������� �1DWXUDO� ODQJXDJH� LQWHUIDFH� IRU
UHTXLUHPHQWV� VSHFLILFDWLRQ��� LQ� -DSDQHVH� 3HUVSHFWLYHV� LQ
6RIWZDUH� (QJLQHHULQJ�� <�� 0DWVXPRWR� DQG� <�� 2KQR�
(GLWRUV��$GGLVRQ�:HVOH\�3XEOLVKLQJ�&RPSDQ\��6LQJDSRUH�
S��������


