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,PSOHPHQWDWLRQ 0HWKRG IRU,PSOHPHQWDWLRQ 0HWKRG IRU 77LPHLPH��&ULWLFDO (PEHGHG 6\VWHPV&ULWLFDO (PEHGHG 6\VWHPV

8VLQJ 6(68VLQJ 6(6 $SSURDFK$SSURDFK

+LURNL 0RULPRWR

6FKRRO RI ,QIRUPDWLRQ 6FLHQFH�

-DSDQ $GYDQFHG ,QVWLWXWH RI 6FLHQFH DQG 7HFKQRORJ\

5HEUXDU\ ��� ����

.H\ZRUG � 6(6 $SSURDFK� $VSHFW�2ULHQWHG SURJUDPPLQJ� (PEHGHG 6\VWHP�

5HDO�7LPH 2SHUDWLQJ 6\VWHP�

6\VWHPV ZKLFK DUH HPEHGGHG LQ GHYLFHV DQG FRQWUROV WKHP DUH FDOOHG HPEHGGHG

V\VWHPV�7RGD\ WKH HPEHGGHG V\VWHP DUH XVHG LQ PDQ\ DUHDV DQG WKHLU VFDOH LV

EHFRPLQJ ODUJHU DQG ODUJHU ZLWK WKH DGYDQFHV RI KDUGZDUH WHFKQRORJLHV DQG

LQFUHDVH RI VHUYLFHV RI WKH\ KDYH WR RIIHU� 7KLV PDNHV WKHLU GHYHORSHU WR VZLWFK WKHLU

GHYHORSPHQW PHWKRGV WR REMHFW�RULHQWHG PHWKRGV ZKLFK KDYH EHHQ VXFFHVVIXOO\

XVHG IRU ODUJH VFDOH LQIRUPDWLRQ V\VWHPV� +RZHYHU� GHYHORSPHQW RI HPEHGGHG

V\VWHPV UHTXLUHV WKHLU VSHFLILF QRQ�IXQFWLRQDO SURSHUWLHV WR EH WDNHQ LQWR

FRQVLGHUDWLRQ VXFK DV WLPH DQG KDUGZDUH FRQVWUDLQWV�

,Q WKLV SDSHU� , SURSRVHG D GHYHORSPHQW PHWKRG WR IDFLOLWDWH WKHVH FRQVWUDLQWV LQ

WKH ORZHU SKDVH RI WKHLU GHYHORSPHQW SURFHVV XVLQJ 6(6 DSSURDFK� 7KH 6(6

DSSURDFK LV DQ REMHFW�RULHQWHG GHYHORSPHQW PHWKRG IRU WLPH�FULWLFDO HPEHGGHG

V\VWHPV SURSRVHG E\ 7�$RNL� HW�DO� ,Q WKLV DSSURDFK� ZH FRQVWUXFW D GHVLJQ PRGHO

FDOOHG 6(6 PRGHO DQG LPSOHPHQW VRIWZDUH RQ UHDO�WLPH RSHUDWLQJ V\VWHP �5726�

XVLQJ LW� 7KH 6(6 PRGHO FRQVLVWV RI SURFHVV VHTXHQFHV ZKLFK DUH FDOOHG

V\QFKURQRXV H[HFXWLRQ VHTXHQFHV� DQG ZH UHIHU WR HDFK RI WKHP DV 6(6� +RZHYHU�

WKLV PHWKRG GRHV QRW KDYH EHHQ DSSOLHG WR SUDFWLFDO V\VWHP GHYHORSPHQWV� :H QHHG

WR DFFXPUDWH WKH H[SHULHQFHV RI GHYHORSPHQWV ZKHUH LW LV XVHG DQG PRGLI\ LW� ,Q P\

UHVHDUFK� ILUVW� , LPSOHPHQWHG D WHOHSKRQH V\VWHP RQ 5726 ZKLFK LV FRQIRUP WR ô

,7521 XVLQJ WKH 6(6 DSSURDFK� 6RIWZDUH LPSOHPHQWHG RQ 5726 FRQVLVWV RI WDVNV

DQG WKH\ DUH VFKHGXOHG EDVHG RQ SULRULWLHV DVVLJQHG WR WKHP DQG RQ RWKHU

V\QFKURQL]DWLRQ PHFKDQLVPV VXFK DV VHPDSKRUHV DQG HYHQW IODJV� 7KRXJK XVLQJ

WKH UHIHUHQFH DUFKLWHFWXUH� ZH FDQ V\VWHPDWLFDOO\ LPSOHPHQW VRIWZDUH IURP WKH 6(6

PRGHO� WKH IROORZLQJ LVVXHV KDYH WR EH VWLOO FRQVLGHUHG�



n +RZ WR EDJ 6(6V

DSSHDULQJ LQ WKH 6(6 PRGHO LQWR WDVNV�%DJJLQJ 6(6V LQWR WDVNV GHFLGHV WLPLQJ

FKDUDFWHULVWLFV RI WKH WDVNV VXFK DV GHDG OLQHV DQG DFWLYDWLRQ F\FOHV� :H KDYH WR

FRQVLGHU KRZ 6(6V VKRXOG EH EDJJHG�

n +RZ WR VFKHGXOH WDVNV�

7KH WDVNV DUH VFKHGXOHG EDVHG RQ WKHLU DVVLJQHG SULRULWLHV DQG RQ RWKHU

V\QFKURQL]DWLRQ PHFKDQLVPV� :H KDYH WR LPSOHPHQW WKH VFKHGXOLQJ VWUDWHJ\

XVLQJ WKHP DV WKH WLPLQJ FRQVWUDLQWV DUH PHW�

n +RZ WDVNV FRPPXQLFDWH�

7R GHDO ZLWK WKHVH LVVXHV� , LQFRUSRUDWHG WKH FRQFHSW RI $23�$VSHFW�2ULHQWHG

3URJUDPPLQJ� LQWR WKH 6(6 DSSURDFK� ,Q $23� DVSHFWV RI WKH V\VWHP DUH

LQGHSHQGHQWO\ SURJUDPPHG DQG WKHQ WKH\ DUH ZHDYHG ZLWK FRPSRQHQW

SURJUDPV� ,Q WKLV SDSHU� , SURSRVHG DQ DVSHFW SURJUDPPLQJ ODQJXDJH IRU HDFK

RI WKHVH WKUHH LVVXHV DQG , GHVFULEHG WKH WHOHSKRQH V\VWHP XVLQJ WKHP�

,Q WKH DVSHFW SURJUDPPLQJ ODQJXDJH IRU WKH EDJJLQJ LVVXH� ZH VSHFLI\ ZKLFK WDVN

ZH SXW D 6(6 LQ� 7KHUHIRUH� WKH DEVWUDFW V\QWD[ RI D SURJUDPPLQJ ODQJXDJH IRU WKH

EDJJLQJ DVSHFW LV GHILQHG E\ D IXQFWLRQ ZKLFK PDSV D 6(6 WR D WDVN�

,Q WKH VFKHGXOLQJ DVSHFW� ZH VSHFLI\ KRZ WR FRQWURO WDVNV XVLQJ SULRULWLHV DQG

V\QFKURQL]DWLRQ SULPLWLYHV VXFK DV ZXSBWVN� VOSBWVN� HWF� ZXSBWVN ZDNHV XS D VOHSW

WDVN� DQG VOSBWVN SXWV D WDVN WR VOHHS�

7KRXJK WKHVV SULPLWLYHV DUH XVXDOO\ VFDWWHUHG LQ VRXUFH FRGH� LQ WKH 6(6 DSSURDFK�

WKH\ DUH SXW RQO\ EHIRUH RU DIWHU H[HFXWLQJ D 6(6 EHFDXVH SURFHVVHV ZKLFK WKH 6(6

FRQVLVWV RI DUH V\QFKURQRXVO\ H[HFXWHG� ,Q WKH DVSHFW SURJUDPPLQJ ODQJXDJH IRU WKH

VFKHGXOLQJ LVVXH� IRU HDFK RI 6(6V DSSHDULQJ LQ WKH 6(6 PRGHO� ZH VSHFLI\ ZKDW

V\FKURQL]WLRQ SULPLWLYHV DUH SXW DIWHU RU EHIRUH LW�

,Q WKH DVSHFW SURJUDPPLQJ ODQJXDJH IRU WKH FRPPXQLFDWLRQ LVVXH� ZH VSHFLI\ KRZ WR

FRPPXQLFDWH EHWZHHQ WDVNV LI WKHUH LV D FRPPXQLFDWLRQ EHWZHHQ WKHP H[FOXVLRQ� 6XFK

FRPPXQLFDWLRQ LV LPSOHPHQWHG XVLQJ V\VWHP FDOOV RQ 5726 RU RWKHU SULPLWLYHV

H[LVWLQJ LQ WKH WDUJHW HQYLURQPHQW�:H GHVFULEH RQO\ KRZ WR XVH YDULDEOHV ZKLFK DUH

SDVVHG WR RWKHU 6(6V RU VKDUHG E\ WKHP LQ WKH LPSOHPHQWDWLRQ RI SURFHVVHV DQG� LQ WKLV



DVSHFW SURJUDPPLQJ ODQJXDJH� ZH VSHFLI\ KRZ WR SDVV WKHVH YDULDEOHV�


