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�� :HL�&KHQ��:HL[LD�;X�� =KL\LQJ�:DQJ��4LDQJ�'RX��%DRNDQJ�=KDR�$�)RUPDOL]DWLRQ� RI�$Q�(PXODWLRQ� EDVHG�&R�'HVLJQHG�9LUWXDO�
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�� 6XGKD�0���+DULVK�*�0���1DQGDQ�$���8VKD�-�� 3HUIRUPDQFH� $QDO\VLV� RI� .HUQHO�%DVHG� 9LUWXDO�0DFKLQH� ��� ,QWHUQDWLRQDO� -RXUQDO� RI�
&RPSXWHU�6FLHQFH�DQG�,QIRUPDWLRQ�7HFKQRORJ\��������9�����3����� �����

�� 5HJLQD�3UHFLDGR�:KDW�0DQDJHG�5XQWLPH�(QYLURQPHQWV��057(V���85/� �KWWSV���VRIWZDUH�LQWHO�FRP�HQ�XV�DUWLFOHV�ZKDW�PDQDJHG�
UXQWLPH�HQYLURQPHQWV�PUWHV�PHDQ�WR�\RX�� ��������������

�� 0DQDJHG�5XQWLPH�7HFKQRORJLHV����,QWHO�7HFKQRORJ\�-RXUQDO��������9����� ����85/� �KWWSV���VRIWZDUH�LQWHO�FRP�VLWHV�GHIDXOW�ILOHV��
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FDWLRQ� QRGH� RI� DFWLYH� GDWD� WUDQV�PLVVLRQ� QHWZRUN� ��� ,QWHUQDWLRQDO� -RXUQDO� RI� ,QWHOOLJHQW� 8QPDQQHG� 6\VWHPV�� ������ �������
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8VHU�LQWHUIDFH�JHQHUDWLRQ��
EDVHG�RQ�GLVWULEXWHG�YLUWXDO�HQYLURQPHQW�WHFKQRORJ\�

��$XWKRUV�������
��5DGLRWHNKQLND�������

,�2��6KDOQHY�±�3RVW�JUDGXDWH�6WXGHQW��3URJUDPPHU���
6W��3HWHUVEXUJ�,QVWLWXWH�IRU�,QIRUPDWLFV�DQG�$XWRPDWLRQ�RI�5$6�
(�PDLO��HOLDV�VKDOQHY#JPDLO�FRP�
$�<X��$NVHQRY�±�3K�'��(QJ����6HQLRU�5HVHDUFK�6FLHQWLVW���
6W��3HWHUVEXUJ�,QVWLWXWH�IRU�,QIRUPDWLFV�DQG�$XWRPDWLRQ�RI�5$6�
(�PDLO��DBDNVHQRY#LLDV�VSE�VX�

$EVWUDFW�
7KH�LVVXH�RI�UDSLG�DQG�FRQYHQLHQW�DFFHVV�WR�D�QXPEHU�RI�LQIRUPDWLRQ�V\VWHP�LV�H[LVW��$QRWKHU�SUREOHP�LV�WKDW�WKHVH�SOHQW\�KDV�WR�EH�
LQWHJUDWHG�WR�HDFK�RWKHU�WR�EXLOG�RQH�XQLIRUP�LQIRUPDWLRQ�V\VWHP��
7KH�EDVLF�LGHD�LV�WR�FUHDWH�WHUPLQDO�WHFKQRORJ\�ZKLFK�LV�RQO\�WKH�LQWHUSUHWHU�RI�YLVXDO�SUHVHQWDWLRQ��7KHUH�LV�QR�XVH�WR�NHHS�DOJRULVPV�
DQG�EXVLQHVV�ORJLF�LQ�D�XVHU�ZRUNLQJ�GHYLFH��,W�LV�KDUG�WR�PDLQWDLQ��XSGDWH�DQG�PRVW�RI�DOO� LW�LV�LPSRVVLEOH�WR�KROG�DOO�FUHDWHG�LQIRU�
PDWLRQ�V\VWHPV�LQ�D�VLQJOH�GHYLFH��7KDW¶V�ZK\�WKH�WHUPLQDO�DFFHVV�LV�HVVHQWLDO��
7KLV�SDSHU�GHVFULEHV�G\QDPLF�JHQHUDWLRQ�RI�XVHU�LQWHUIDFH�DSSURDFK��7KH�VHUYHU�LQIUDVWUXFWXUH�NHHSV�QRW�RQO\�WKH�EXVLQHVV�ORJLF�EXW�
GHILQHV�XVHU�LQWHUIDFH��7KH�GLVWULEXWHG�YLUWXDO�HQYLURQPHQW�LQWHUDFWLRQ�WXUQHG�RXW�WR�EH�D�JRRG�VROXWLRQ�IRU�WHUPLQDO�V\VWHP�ZLWK�XVHU�
LQWHUIDFH�JHQHUDWLRQ��,Q�WKLV�UHVHDUFK�VXFFHHGHG��
3UREOHP�VWDWHPHQW��7KH� LVVXH�RI� UDSLG�DQG�FRQYHQLHQW�DFFHVV� WR�D�QXPEHU�RI� LQIRUPDWLRQ�V\VWHP�LV�H[LVW��$QRWKHU�SUREOHP�LV� WKDW
WKHVH�SOHQW\�KDV�WR�EH�LQWHJUDWHG�WR�HDFK�RWKHU�WR�EXLOG�RQH�XQLIRUP�LQIRUPDWLRQ�V\VWHP��7KH�GHYHORSPHQW�RI�PRGHUQ�LQIRUPDWLRQ�
V\VWHPV�LV�GHWHUPLQHG�E\�WKH�XUJHQW�UHTXLUHPHQWV�RI�VRFLHW\�DQG�WKH�PDUNHW��7KH�LQFUHDVLQJ�YROXPHV�RI�SURFHVVHG�LQIRUPDWLRQ��WKH�
QHHG�IRU�FRQVWDQW�DFFHVV�WR�LQIRUPDWLRQ�V\VWHPV��WKH�HPHUJLQJ�UHDOLW\�RI�DXWRQRPRXV�V\VWHPV�DJJUDYDWHV�WKH�SUREOHP�RI�LQWHUDFWLRQ�
EHWZHHQ�QHWZRUN�FRPSRQHQWV�DQG�WKHLU�PXWXDO�LQWHJUDWLRQ��(DFK�SHUVRQ�LV�DFWXDOO\�FRQVWDQWO\�LQFOXGHG�LQ�WKH�VSDFH�RI�SHUVRQDO�DQG�
FRUSRUDWH� LQIRUPDWLRQ� LQWHUDFWLRQV�� GLUHFWO\� WDNHV� SDUW� LQ� WKH� IRUPDWLRQ�RI� LQIRUPDWLRQ� IORZV�DQG�PDQDJHULDO� VLJQDOV�� LQWHUDFWV�ZLWK�
RWKHU�SDUWLFLSDQWV�LQ�WKH�V\VWHP��$V�D�VROXWLRQ�D�WHUPLQDO�DSSURDFK�ZDV�SURSRVHG�DV�D�GHYLFH�IRU�DFFHVVLQJ�WKH�LQIRUPDWLRQ�V\VWHP��
3XUSRVH��$�KXJH�QXPEHU�RI�LQIRUPDWLRQ�V\VWHPV�FUHDWHV�DQ�REVWDFOH�WR�WKHLU�VLPXOWDQHRXV�DQG�FRPIRUWDEOH�XVH��QRW�WR�PHQWLRQ�WKH
IDFW�WKDW�QRW�DOO�V\VWHPV�FDQ�ILW�LQ�RQH�GHYLFH��6HDUFK�DQG�GHYHORSPHQW�RI�D�QHZ�DSSURDFK�WR�WKH�LPSOHPHQWDWLRQ�RI�DSSOLFDWLRQV�ZLWK�
D�WHUPLQDO�LV�RQH�RI�WKH�VROXWLRQV�WR�WKH�SUREOHP�SRVHG�E\�PRGHUQ�GLJLWDO�VSDFH��
5HVXOWV��,Q�RXU�RSLQLRQ��WKH�JHQHUDWLRQ�RI�D�XVHU�LQWHUIDFH�EDVHG�RQ�WKH�XVH�RI�WHFKQRORJ\�RI�D�GLVWULEXWHG�YLUWXDO�HQYLURQPHQW�KDV�
VKRZQ�LWV�HIIHFWLYHQHVV�ERWK�DW�D�FRQFHSWXDO�OHYHO�DQG�LQ�SHUIRUPDQFH��7KH�LQWHUSUHWDWLRQ�RI�WKH�FRQWURO�FRPPDQGV�RI�WKH�YLUWXDO�PD�
FKLQH�WXUQHG�RXW�WR�EH�PRUH�HIILFLHQW�WKDQ�WKH�SURFHVVLQJ�RI�WKH�+70/�WH[W�IRUPDW��ZKLFK�PDNHV�WKLV�DSSURDFK�FRPSHWLWLYH��,Q�WKH�
SURSRVHG�DSSURDFK��WKH�XVHU�LQWHUIDFH�LV�G\QDPLFDOO\�JHQHUDWHG�EDVHG�RQ�WKH�RSHUDWLRQ�RI�WKH�DSSOLFDWLRQ�VHUYLFH�ORFDWHG�RQ�DQRWKHU�
QHWZRUN�QRGH��7KXV��WKH�XVHU�KDV�D�VLQJOH�HQWU\�SRLQW�WR�WKH�DUUD\�RI�LQIRUPDWLRQ�V\VWHPV��
3UDFWLFDO�UHOHYDQFH��7KH�SURSRVHG�VROXWLRQ�ZLOO�ILQG�LWV�DSSOLFDWLRQ�LQ�PDQ\�LQIRFRPPXQLFDWLRQ�PRELOH�V\VWHPV��HVSHFLDOO\�LQ�V\VWHPV�
XVLQJ�DFWLYH�GDWD�WHFKQRORJ\�IRU�WKHLU�UHFRQILJXUDWLRQ��

.H\ZRUGV�
/DQJXDJH�YLUWXDO�PDFKLQHV��WHUPLQDO�V\VWHPV��LQWHUIDFH�JHQHUDWLRQ��REMHFW�LQWHUDFWLRQ��FOLHQW�VHUYHU�LQWHUDFWLRQ��

7KH� SUHVHQWHG� UHVHDUFK� UHVXOWV� ZHUH� REWDLQHG� ZLWK� WKH� VXSSRUW� RI� EXGJHW� WKHPH� ���������������� DQG� 5)%5� JUDQW�
��������������
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5HIHUHQFHV�
�� '((3�+<3(57(;7��7+(�;$1$'8��02'(/��85/� �KWWS���[DQDGX�FRP�[X7KH0RGHO���GDWD�REUDVKFKHQL\D��������������
�� :HL�&KHQ��:HL[LD�;X��=KL\LQJ�:DQJ��4LDQJ�'RX��%DRNDQJ�=KDR�$�)RUPDOL]DWLRQ�RI�$Q�(PXODWLRQ�EDVHG�&R�'HVLJQHG�9LUWXDO�0DFKLQH��

)LIWK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QQRYDWLYH�0RELOH�DQG�,QWHUQHW�6HUYLFHV�LQ�8ELTXLWRXV�&RPSXWLQJ��������3����� �����
�� .XOHVKRY�6�9��� 7VYHWNRY�2�9�� $NWLYQ\H� GDQQ\H� Y� WVLIURY\NK� SURJUDPPQR�RSUHGHO\DHP\NK� VLVWHPDNK�� ,QIRUPDWVLRQQR�L]PHULWHOQ\H� L�

XSUDYO\D\XVKFKLH�VLVWHP\��������7������ ����6���� �����,Q�5XVVLDQ���
�� $OHNVDQGURY�9�9���.XOHVKRY�6�9��(WHULILNDWVL\D�L�WHUPLQDOQ\H�SURJUDPP\��,QIRUPDWVLRQQR�L]PHULWHOQ\H�L�XSUDYO\D\XVKFKLH�VLVWHP\��������

7����� �����6���� �����,Q�5XVVLDQ���
�� 6KDOQHY�,�2�� 5HDOL]DWVL\D� RELHHNWQRJR� Y]DLPRGHLVWYL\D� V� WRQNLP� NOLHQWRP� QD� RVQRYH� \D]\NRYRL� YLUWXDOQRL� PDVKLQ\�� 0DWHULDO\� ;9,� 6DQNW�

3HWHUEXUJVND\D�0H]KGXQDU��NRQI��©5HJLRQDOQD\D�LQIRUPDWLND��5,������ª��63E���632,68���� ���RNW\DEU\D�������6����� ������,Q�5XVVLDQ���
�� 6XGKD�0���+DULVK�*�0���1DQGDQ�$���8VKD�-��3HUIRUPDQFH�$QDO\VLV�RI�.HUQHO�%DVHG�9LUWXDO�0DFKLQH��,QWHUQDWLRQDO�-RXUQDO�RI�&RPSXWHU�

6FLHQFH�DQG�,QIRUPDWLRQ�7HFKQRORJ\��������9�����3����� �����
�� 5HJLQD� 3UHFLDGR� :KDW� 0DQDJHG� 5XQWLPH� (QYLURQPHQWV� �057(V��� 85/� �KWWSV���VRIWZDUH�LQWHO�FRP�HQ�XV�DUWLFOHV�ZKDW�PDQDJHG�

UXQWLPH�HQYLURQPHQWV�PUWHV�PHDQ�WR�\RX��GDWD�REUDVKFKHQL\D��������������
�� 0DQDJHG�5XQWLPH�7HFKQRORJLHV��,QWHO�7HFKQRORJ\�-RXUQDO��������9����� ����85/� �KWWSV���VRIWZDUH�LQWHO�FRP�VLWHV�GHIDXOW�ILOHV�P�G��

��D�YRO�LVV�BPDQDJHGBUXQWLPHBWHFKQRORJLHV�SGI��GDWD�REUDVKFKHQL\D��������������
�� 6KDOQHY�,�2��3RGNKRG�N�SRVWURHQL\X� UDVSUHGHOHQQ\NK�VLVWHP�QD�RVQRYH�EDODQVLURYNL�RELHHPD� LVSROQ\DHPRJR�NRGD�PH]KGX�VHWHY\PL�

X]ODPL��0DWHULDO\���L�0H]KGXQDU��QDXFKQRL�NRQI��©7HNKQRORJLFKHVND\D�SHUVSHNWLYD�Y�UDPNDNK�HYUD]LLVNRJR�SURVWUDQVWYD��QRY\H�U\QNL�L�
WRFKNL�HNRQRPLFKHVNRJR�URVWDª��������6����� ������,Q�5XVVLDQ���

��� .XOHVKRY�6�9���=D\WVHYD�$�$���$NVHQRY�$�<��7KH�FRQFHSWXDO�YLHZ�RI�XQPDQQHG�DHULDO�YHKLFOH� LPSOHPHQWDWLRQ�DV�D�PRELOH�FRPPXQLFDWLRQ�
QRGH�RI�DFWLYH�GDWD�WUDQV�PLVVLRQ�QHWZRUN��,QWHUQDWLRQDO�-RXUQDO�RI�,QWHOOLJHQW�8QPDQQHG�6\VWHPV�������� �������3����� �����

3ULQFLSOHV�RI�%XLOGLQJ�,QIRUPDWLRQ�0HDVXULQJ�6\VWHPV�IRU�9DULRXV�3XUSRVHV�

,QIRUPDWLRQ�PHDVXULQJ�DQG�&RQWURO�6\VWHPV���,QIRUPDWVLRQQR�L]PHULWHOQ\H�L�XSUDYO\D\XVKFKLH�VLVWHP\��9������ ����������3���� ��


