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0DQ\� WHFKQLTXHV� DUH� DYDLODEOH� IRU� HOLFLWDWLRQ� DQG�

UHILQHPHQW� RI� UHTXLUHPHQWV� >�@�� +RZHYHU�� WKHVH� UHTXLUH�
IDFH�WR�IDFH� LQWHUDFWLRQV� WKDW� DUH� H[SHQVLYH� LQ� WLPH� DQG�
RIWHQ� UHTXLUH� FR�ORFDWLRQ�� )RU� WKHVH� UHDVRQV�� FUXFLDO�
LQWHUDFWLRQV�EHWZHHQ� HQG�XVHUV� DQG� UHTXLUHPHQWV�DQDO\VWV�
PD\�QRW�HYHQ�KDSSHQ��,Q�WKHVH�VLWXDWLRQV��RWKHU�WHFKQLTXHV�
WKDW� GR� QRW� UHTXLUH� IDFH�WR�IDFH� LQWHUDFWLRQV�� VXFK� DV�
TXHVWLRQQDLUHV��DUH�XVHG��

&RPELQLQJ�FRPPXQLFDWLRQ�ZLWK�UHIHUHQFH�WR�DQ�DUWLIDFW�
FDQ� IDFLOLWDWH� FRPPXQLFDWLRQ� E\� DOORZLQJ� ³GHVLJQ� E\�
GRLQJ´�>�@��0RUHRYHU��*OHQEHUJ�DQG�0F'DQLHO�KDYH�QRWHG�
WKDW� LQWHJUDWLQJ� VSDWLDO� DQG� OLQJXLVWLF� LQIRUPDWLRQ� LV� D�
UHTXLUHPHQW�IRU�HIIHFWLYH�FRPPXQLFDWLRQ�>�@��2WKHUV�KDYH�
DOVR�XVHG�D�FRPELQDWLRQ�RI�YLVXDO�DQG�WH[WXDO�LQIRUPDWLRQ��
+266� XVHV� YLVXDO� GHVLJQ� DUWLIDFWV� DV� WKH� IRFXV� IRU�
FRPPXQLFDWLRQ� >�@�� 9.%� XVHV� YLVXDO� REMHFWV� IRU�
LQIRUPDWLRQ�RUJDQL]DWLRQ�DQG�LQWHUSUHWDWLRQ�>�@��
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2XU� DSSURDFK� LV� WR� SURYLGH� D� VRIWZDUH� WRRO� WKDW�

FDSLWDOL]HV� RQ� WKH� ³ODQJXDJH� RI� WKH� *8,�´� FRPELQLQJ�
YLVXDO� DQG� WH[WXDO� LQIRUPDWLRQ� V\QHUJLVWLFDOO\� IRU�
FRPPXQLFDWLRQ�IDFLOLWDWLRQ��

7KH� XVH� RI� JUDSKLFDO� XVHU� LQWHUIDFHV� �*8,V�� KDV�
EHFRPH� XELTXLWRXV� WKURXJK� WKH� XVH� RI� RSHUDWLQJ� V\VWHP�
LQWHUIDFHV�VXFK�DV�0LFURVRIW�:LQGRZV�DQG�WKH�0DFLQWRVK�
26�� 7KURXJK� WKLV� LQWHUDFWLRQ� SDUDGLJP� WKH� XVDJH� RI�
ZLGJHWV� KDV� EHFRPH� VWDQGDUGL]HG� WR� WKH� SRLQW�ZKHUH� WKH�
SODFHPHQW� DQG� XVDJH� RI� ZLGJHWV� DUH� HVVHQWLDOO\� D� YLVXDO�
ODQJXDJH��WKH�ODQJXDJH�RI�WKH�*8,���

%\�XVLQJ�WKLV�ODQJXDJH��LQWHUIDFH�FRQVWUXFWLRQ�EHFRPHV�
D� ZD\� IRU� HQG� XVHUV� WR� FRPPXQLFDWH� WKHLU� GHVLUHV� DQG�
JRDOV�IRU�VRIWZDUH��(QG�XVHUV�FDQ�FRQYH\�WKLQJV�WKDW�PLJKW�

EH� WRR� GLIILFXOW� XVLQJ� VROHO\� WH[W�� ,QIRUPDWLRQ� FRQYH\HG�
RQO\�ZLWK�JUDSKLFDO� FRQVWUXFWLRQV�PD\�EH� LQVXIILFLHQW� IRU�
DGHTXDWH�FRPPXQLFDWLRQ��7KHVH�JUDSKLFDO�DUWLIDFWV�FDQ�EH�
FODULILHG�E\�DWWDFKLQJ� WH[WXDO�DUJXPHQWDWLRQ��DOORZLQJ� WKH�
VWUHQJWKV� RI� ERWK� WH[WXDO� DQG� YLVXDO� LQIRUPDWLRQ� WR�
DXJPHQW�FRPPXQLFDWLRQ��

7KH� ODQJXDJH� RI� WKH� *8,� DOORZV� FRPPXQLFDWLRQ� RI�
UHTXLUHPHQWV�WKURXJK�HQG�XVHU�GHVLJQV��7KLV�LV�YLHZHG�DV�
GHVLJQ�IRU�HOLFLWDWLRQ�UDWKHU�WKDQ�D�ILQDO�GHVLJQ���

(QG� XVHUV� ZLWK� GRPDLQ� H[SHUWLVH� RIWHQ� NQRZ� WKH�
LQIRUPDWLRQ� WKDW� D� V\VWHP� QHHGV� WR� GHDO� ZLWK� EXW� GR� QRW�
NQRZ� KRZ� WR� FRQYH\� WKLV� NQRZOHGJH� >�@�� &RQVHTXHQWO\��
WKH\�JLYH�PRUH�KLJK�OHYHO�IXQFWLRQDO�GHVFULSWLRQV�DQG�RPLW�
ZKDW�FRXOG�EH�FUXFLDO�GHWDLOV��*URXQGLQJ�HQG�XVHUV�LQ�WKH�
HQYLURQPHQW� RI� WKH� *8,� KHOSV� WKHP� WR� WKLQN� PRUH�
VSHFLILFDOO\�DERXW� WDVNV�DQG� WKH�VSHFLILF�GHWDLOV� UHODWHG�WR�
WKH�WUDQVIHU�RI�LQIRUPDWLRQ�LQWR�DQG�RXW�RI�D�FRPSXWHU���

7KLV�DSSURDFK�SURYLGHV�DQ�DOWHUQDWLYH�WR�TXHVWLRQQDLUHV�
ZKHQ� IDFH�WR�IDFH� FRPPXQLFDWLRQ� LV� LQIHDVLEOH�� ,W� LV�
LQWHQGHG�DV�D�WRRO�IRU�LQLWLDO�UHTXLUHPHQWV�JDWKHULQJ��

7KLV� DSSURDFK� FRXOG� EH� DSSOLHG� WR� VNHWFKHV� RI�
LQWHUIDFHV� RU� WR� LQWHUIDFHV� EXLOW� LQ� *8,� EXLOGLQJ�
HQYLURQPHQWV��+RZHYHU��WKH�*5&�HQYLURQPHQW��GHVFULEHG�
EHORZ�� SURPLVHV� WKH� DELOLW\� WR� DXWRPDWH� PDQ\� WLPH�
FRQVXPLQJ�DVSHFWV�RI�WKH�DQDO\VLV���
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7KH� *UDSKLFDO� 5HTXLUHPHQWV� &ROOHFWRU� �*5&�� LV� D�

VRIWZDUH�WRRO�IRU�JDWKHULQJ�UHTXLUHPHQWV�GLUHFWO\�IURP�HQG�
XVHUV�>�@��(QG�XVHUV�DUH�LQVWUXFWHG�WR�FUHDWH�WKHLU�YLVLRQ�RI�
DQ�LQWHUIDFH�IRU�D�VSHFLILF�VRIWZDUH�DSSOLFDWLRQ���

$V� *5&� XVHUV� FUHDWH� LQWHUIDFH� FRQVWUXFWV� WKH\� DUH�
FRQYH\LQJ�LQIRUPDWLRQ�LQ�WZR�ZD\V��)LUVW�WKH�FRQVWUXFWLRQ�
RI� ZLQGRZV� DQG� WKH� RUJDQL]DWLRQ� RI� ZLGJHWV� SURYLGH�
LQIRUPDWLRQ� WKURXJK� WKH� ODQJXDJH�RI� WKH�*8,� �)LJXUH�����
$UJXPHQWDWLRQ� FDQ� EH� DVVRFLDWHG�ZLWK�ZLGJHWV� UHJDUGLQJ�



ZKDW�WKH\�UHSUHVHQW�RU�GR�DORQJ�ZLWK�UDWLRQDOH�IRU�ZK\�WKH�
ZLGJHWV�ZHUH�FUHDWHG��,Q�WKLV�ZD\�XVHUV�FDQ�WDNH�DGYDQWDJH�
RI� ERWK� WH[WXDO� DQG� YLVXDO� LQIRUPDWLRQ�� SURYLGLQJ� LW� ZLWK�
WKH�PRGH�WKDW�EHVW�H[SUHVVHV�WKHLU�LQWHQWLRQV�>�@��

*5&�LV�EHLQJ�GHYHORSHG�DV�D�WZR�SDUW�V\VWHP��7KH�ILUVW�
JDWKHUV� LQWHUIDFH� FRQVWUXFWLRQV� DQG� DUJXPHQWDWLRQ� IURP�
HQG�XVHUV��7KH�VHFRQG� LV�D� WRRO� IRU�VRIWZDUH�HQJLQHHUV� WR�
XVH� IRU� DQDO\VLV� DQG� PDQDJHPHQW� RI� HQG� XVHU� JHQHUDWHG�
FRQVWUXFWLRQV�� ,W� ZLOO� DVVLVW� ZLWK� WKH� H[WUDFWLRQ� RI�
UXGLPHQWDU\� PRGHOV� DQG� UHTXLUHPHQWV� GDWD� WKDW� FDQ� EH�
H[WHQGHG� LQWR� D� FRPSOHWH� UHTXLUHPHQWV� VHW� XVLQJ� RWKHU�
HVWDEOLVKHG�WHFKQLTXHV��
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6L[� XQLYHUVLW\� VWXGHQWV� SDUWLFLSDWHG� LQ� D� VWXG\� WR�

LQYHVWLJDWH� UHTXLUHPHQWV� JDWKHULQJ� XVLQJ� *5&�� 7KH�
VWXGHQWV� FRQVWUXFWHG� DQ� LQWHUIDFH� IRU� DQ� RQOLQH� FRXUVH�
UHJLVWUDWLRQ�V\VWHP�DQG�DWWDFKHG�WH[WXDO�DUJXPHQWDWLRQ��
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7KH� WH[WXDO� GDWD� FROOHFWHG� ZLWK� *5&� ZDV� FRPSDUHG�
ZLWK�GDWD�FROOHFWHG�XVLQJ�D�PRUH�WUDGLWLRQDO�TXHVWLRQQDLUH�
>�@�� 6XUSULVLQJO\�� LW� ZDV� IRXQG� WKDW� *5&� JDUQHUHG� PRUH�
WH[WXDO� H[SUHVVLRQ� DPRQJ� VXEMHFWV� WKDQ� WKH�TXHVWLRQQDLUH�
GLG�� 2WKHU� UHVXOWV� LQFOXGHG� WKDW� TXHVWLRQQDLUHV� SURGXFHG�
PRUH�KLJK� OHYHO� IHDWXUHV�ZKHUH�*5&�SURGXFHG�PRUH�ILQH�
JUDLQHG� EHKDYLRUDO� LQIRUPDWLRQ�� 2XU� SUHYLRXV� ZRUN�
IRFXVHG� RQ� WKH� WH[WXDO� DUJXPHQWDWLRQ� ZLWK� OLWWOH�
H[DPLQDWLRQ�RI�WKH�JUDSKLFDO�FRQVWUXFWV��
�
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$QDO\VLV� RI� WKH� JUDSKLFDO� GDWD� ZDV� LQVLJKWIXO�� 8VHU�
FRQVWUXFWLRQV� JHQHUDWHG� WKURXJK� *5&� SURYLGHG�
LQIRUPDWLRQ� WKDW� VXSSRUWV� H[LVWLQJ� UHTXLUHPHQWV�
HQJLQHHULQJ� DQG� UHILQHPHQW� WHFKQLTXHV�� 7\SHV� RI�
LQIRUPDWLRQ� LGHQWLILHG� LQFOXGH�� REMHFWV�� FODVVHV�� DFWLYLW\�
GLDJUDPV��XVH�FDVHV��FRQVWUDLQWV�DQG�UDWLRQDOH�� ,Q�QR�FDVH�
ZDV� WKH� LQIRUPDWLRQ� FRPSOHWH�� EXW� SURYLGHG� D� VWDUWLQJ�

EDVLV� IRU� DGGLWLRQDO� H[SORUDWLRQ� DQG� UHILQHPHQW�� 7KH�
SRVWHU�LOOXVWUDWHV�LQIRUPDWLRQ�H[WUDFWLRQ�IURP�WKH�GDWD��

7KH� JUDSKLFDO� QDWXUH� RI� WKH�GDWD� OHQGV� LWVHOI� WR�REMHFW�
RULHQWHG�DQDO\VLV��0RUHRYHU��JUDSKLFDO�FRQVWUXFWLRQV�RIWHQ�
WUDQVODWH� HDVLO\� LQWR� JUDSKLFDO� GLDJUDPV� VXFK� DV� FODVV�
GLDJUDPV� DQG� DFWLYLW\� GLDJUDPV��7UDQVODWLRQ� LV� IDFLOLWDWHG�
E\�WKH�IDFW�WKDW�JUDSKLFDO�FRQVWUXFWLRQV�RIWHQ�KDYH�D�RQH�WR�
RQH�FRUUHVSRQGHQFH�WR�SLHFHV�LQ�WKHVH�GLDJUDPV��

7KH�DQDO\VLV�SURYLGHV�LQVLJKW�LQWR�KRZ�WKHVH�FDVHV�FDQ�
EH� JHQHUDOL]HG� IRU� DXWRPDWHG� H[WUDFWLRQ�� WKH� QH[W� PDMRU�
SKDVH� IRU� GHYHORSLQJ� WKLV� WRRO� LQWR� VRPHWKLQJ� EH\RQG� D�
UXGLPHQWDU\�*8,�GHVLJQ�WRRO��
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H[SUHVVLYH�HQRXJK�DORQH��WKH\�FDQ�EH�FRPELQHG�WR�FRQYH\�
WRJHWKHU�ZKDW�ZDV�GLIILFXOW�RU�LPSRVVLEOH�VHSDUDWHO\���
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Figure 1: End user interface construction 


