
,QIRUPDWLRQ�6\VWHPV�DQG�950/�:RUOGV

'XãDQ�+DQXVND

GXVDQ�KDQXVND#%(67�HX�RUJ

'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH�DQG�(QJLQHHULQJ

)DFXOW\�RI�(OHFWULFDO�(QJLQHHULQJ�DQG�,QIRUPDWLRQ�7HFKQRORJ\

6ORYDN�8QLYHUVLW\�RI�7HFKQRORJ\

%UDWLVODYD���6ORYDNLD

$EVWUDFW

950/� �9LUWXDO� 5HDOLW\� 0RGHOLQJ� /DQJXDJH�� LV� G\QDPLFDOO\� JURZLQJ� DQG� XVHG� IRU� PRGHOLQJ� WKH

YLUWXDO� UHDOLW\� IRU�:RUOG�:LGH�:HE��1RZDGD\V� XVHG� YHUVLRQ�950/���� LV� ULFK� RI� HOHPHQWV�ZLWFK

DOORZ� LPSUHVVLYH� GDWD� UHSUHVHQWDWLRQ� LQ� �'� VSDFH�� EXW� LW� VWLOO� PLVVHV� VWUHDPLQJ� DQG� PXOWL�XVHU

HOHPHQWV��&RPELQDWLRQ�RI�950/�DQG�-DYD�ODQJXDJH�FUHDWHV�UHDOO\�VWURQJ�WRRO�IRU�GHYHORSPHQW�RI�WKH

G\QDPLF�YLUWXDO�ZRUOGV�DQG�RQ�OLQH�SUHVHQWDWLRQ�RI�WKH�GDWD�WDNHQ�IURP�DQ\�NLQG�RI�GDWDEDVH�

.H\ZRUGV��:RUOG�:LGH�:HE��+\SHUWH[W�0DUN�XS�/DQJXDJH��9LUWXDO�5HDOLW\�0RGHOLQJ�/DQJXDJH�

-DYD��950/�([WHUQDO�$XWKRULQJ�,QWHUIDFH�LQ�-DYD��'DWDEDVH�

��� ,QWURGXFWLRQ

,Q�WKH�DFWXDO�UDSLG�OLIHVW\OH�LV�PRUH�DQG�PRUH�LQIRUPDWLRQ�FRQFHUQHG�RQ�WKH�ZHE�SDJHV��,QWHUQHW�LV�D

JUHDW� PHGLD� IRU� LQIRUPDWLRQ� KLJKZD\�� 7KHUH� LV� DFWXDO� LQIRUPDWLRQ� RQ� WKH� ZHDWKHU�� PRQH\

WUDQVDFWLRQV��DQG�DOPRVW�HYHU\WKLQJ�RQ�:::�SDJHV�HYHU\GD\��7KLV� LQIRUPDWLRQ� LV�GLVSOD\HG� LQ� WKH

IRUP�RI�WKH�WH[W��RU�LQ�WKH�EHWWHU�FDVH��E\�SLFWXUHV�RU�WKH�WDEOHV��2QO\�VPDOO�JURXS�RI�SHRSOH�UHDOL]HV

WKH� IDFW� DQG� WKH� UHDO� QHHG� RI� �'� UHSUHVHQWDWLRQ� RI� WKH� LQIRUPDWLRQ�� DQG� �'� QDYLJDWLRQ� LQ� WKH

HQYLURQPHQW�RI�WKH�,QWHUQHW��7KLV�LV�WKH�SRLQW�ZKHUH�950/�VWHSV�LQWR�

���� +LVWRU\�RI�950/

7KH�ILUVW�YHUVLRQ�RI�950/�KDG�VHHQ�WKH�GD\�OLJKW�RQ�WKH�0D\����������950/�����ZDV�GHVLJQHG�WR

PHHW�WKH�IROORZLQJ�UHTXLUHPHQWV�

��� 3ODWIRUP�LQGHSHQGHQFH

��� ([WHQVLELOLW\

��� $ELOLW\�WR�ZRUN�ZHOO�RYHU�ORZ�EDQGZLGWK�FRQQHFWLRQV

2Q�WKH�FRQIHUHQFH�950/�����ZKLFK�WRRN�SODFH�RQ�'HFHPEHU������LQ�WKH�6XSHUFRPSXWHU�&HQWUH

LQ�6DQ�'LHJR��9$*��950/�$UFKLWHFWXUH�*URXS��KDV�SUHVHQWHG�YHUVLRQ�950/�����>�@��7KLV�YHUVLRQ

ZDV�WKH�RULJLQDO�YHUVLRQ�RI�950/�����H[WHQGHG�LQ�VRXQGV�DQG�VLPSOH�DQLPDWLRQ��EXW�LW�VWLOO�ZDV�QRW

VXLWDEOH�IRU�PXOWL�XVHU�GHYHORSPHQW��7KLV�YHUVLRQ�KDV�GLHG�YHU\�VRRQ�DQG�LW�ZDV�UHSODFHG�E\�YHUVLRQ

950/� ����� )LQDOO\� WKHUH� ZDV� FKRVHQ� 950/� ���� >�@� IURP� VL[� SURSRVDOV� RQ� WKH� FRQIHUHQFH

6,**5$3+� LQ� 1HZ� 2UOHDQV� RQ� 0DUFK� ������ 7KH� ZLQQLQJ� SURSRVDO� ZDV� 0RYLQJ� :RUOGV�� 2Q

'HFHPEHU���������950/����KDV�EHFRPH�DQ�LQWHUQDWLRQDO�VWDQGDUG�HQWLWOHG�,62�,(&��������������



���� 3UHVHQW�RI�950/

950/�ODQJXDJH�LV�YHU\�SRZHUIXO��EXW�WKH�QHHGV�H[SHFWHG�DUH�PXFK�KLJKHU�WKDQ�LW�VHUYHV��,W�LV�QRW�WKH

SUREOHP�WR�GLVSOD\�WKH�GDWD��7KH�SUREOHP�LV�WR�JHW�WKH�GDWD�LQ�WKH�IRUP�WKH\�FDQ�EH�SUHVHQWHG�LQ�WKH

YLUWXDO�VSDFH�GHVFULEHG�E\�950/��$W�WKLV�SRLQW�WKH�950/�DORQH�LV�LQVXIILFLHQW��7KHUH�LV�D�QHHG�WR

XVH�WKH�DELOLW\�RI�WKH�RWKHU�ODQJXDJHV��ZKLFK�FDQ�FRPPXQLFDWH�ZLWK�950/�DQG�ZKLFK�FDQ�H[FKDQJH

WKH� GDWD� EHWZHHQ�� 7KH� FRPELQDWLRQV� RI� ODQJXDJHV� XVHG� WRGD\� DUH� 950/� ±� -DYD6FULSW�� 950/� ±

-DYD��950/�±�64/��950/�±�&����HWF�

��� 9LUWXDO�5HDOLW\�6HDUFK�0DFKLQH

9LUWXDO� 5HDOLW\� 6HDUFK� 0DFKLQH� LV� DQ� DSSOLFDWLRQ�� ZKLFK� VHDUFKHV� WKH� GDWDEDVH� DQG� GDWD� IRXQG

SUHVHQWV�LQ��'�IRUP��7KLV�VHDUFK�HQJLQH�LV�VXLWDEOH�IRU�XVDJH�LQ�FRQQHFWLRQ�ZLWK�ZRUNLQJ�LQIRUPDWLRQ

V\VWHP�RI�WKH�FRPSDQ\��,I�WKH�LQIRUPDWLRQ�V\VWHP�DOORZV�XVLQJ�LWV�GDWD��LW�LV�DGYDQWDJHRXV�WR�XVH�LW�

,Q�WKH�FDVH�ZKHQ�WKH�FRRSHUDWLRQ�LV�LPSRVVLEOH�IRU�DQ\�UHDVRQ��VXFK�DV�VSHFLDO�GDWD�VWRUDJH�IRUPDW�

EXW�LI�WKHUH�VWLOO�LV�D�SRVVLELOLW\�WR�H[SRUW�WKH�GDWD�LQ�PRUH�JHQHUDO�IRUPDW��WKH�GDWD�FDQ�EH�H[SRUWHG

DQG�XS�GDWHG�UHJXODUO\��+RZ�IUHTXHQWO\�LV�XS�GDWH�QHHGHG�GHSHQGV�RQ�WKH�FKDUDFWHU�RI�WKH�GDWD�DQG

RQ� WKH� IUHTXHQF\� RI� GDWD� FKDQJHV�� ,I� WKHUH� LV� SHUPDQHQW� QHHG� RI� XS�GDWH�� LW� LV� EHWWHU� WR� GR� LW

DXWRPDWLFDOO\�E\�UXQQLQJ�VRPH�VFULSWV�RU�SURJUDPV�

���� 3RVVLEOH�ZD\�WR�JHW�GDWD

950/�ODQJXDJH�RIIHU�IRXU�ZD\V�WR�REWDLQ�WKH�GDWD�

��� 8VLQJ�-DYD�DSSOHW� ORFDWHG�RQ� WKH�VDPH�ZHE�SDJH��DV� LV� WKH�950/�ZRUOG��'DWD�DUH�VHQW� WR� WKH

YLUWXDO� ZRUOG� IRUP� WKH� -DYD� DSSOHW� XVLQJ� ($,� �([WHUQDO� $XWKRULQJ� ,QWHUIDFH��� 7KLV� W\SH� RI

FRPPXQLFDWLRQ�LV�XVHG�LQ�WKLV�DSSOLFDWLRQ�DQG�LV�GHVFULEHG�LQ��>�@��>��@�D�>��@��6XFK�DSSOHWV�DUH

GHYHORSHG� LQ�PDQ\� FDVHV� RQO\� IRU� RQH� SXUSRVH� DQG� WKDW¶V�ZK\� WKH\� DUH� QRW� VXLWDEOH� IRU� PRUH

JHQHUDO�XVDJH�

��� 8VLQJ� VFULSWV� RI� WKH�950/� ODQJXDJH�ZULWWHQ� LQ� -DYD�ZLWK� -'%&� LQWHUIDFH� IRU� FRPPXQLFDWLRQ

ZLWK� WKH�GDWDEDVH�� ,W� LV� GHVFULEHG� LQ� VSHFLILFDWLRQ� RI�950/����� >�@� DQG�950/���� >�@�� 7KHLU

XVDJH�KDV� WKH� VDPH� OLPLWDWLRQV� DV� WKH� SUHYLRXV� W\SH� RI� JHWWLQJ� GDWD�� 7KH� GLIIHUHQFH� LV� WKDW� WKH

FRPPXQLFDWLRQ� LV� GRQH� GLUHFWO\� LQ� 950/� DQG� WKHUH� LV� QR� QHHG� IRU� FRPPXQLFDWLRQ� EHWZHHQ

950/�DQG�-DYD�DSSOHW�RQ�WKH�ZHE�SDJH�

��� 8VLQJ�64/�DQG�-DYD�FODVV�FDOOHG�H[HFVTO�FODVV��ZKLFK�ZDV�GHYHORSHG�E\�2UDFOH��7KLV�-DYD�FODVV�LV

XVHG� LQ� 6FULSW� QRGH� DQG� LW� H[HFXWHV� 64/� VWDWHPHQWV� GHVFULEHG� LQ� >��@�� 7KLV� VROXWLRQ� LV� UHDOO\

JHQHUDO�VROXWLRQ�RI�WKH�SUHYLRXV�RQH��$GYDQWDJH�RI�WKLV�-DYD�FODVV�LV�LQ�SRVVLELOLW\�WR�XVH�DQ\�NLQG

RI�UHODWLRQDO�GDWDEDVH��QRW�2UDFOH�RQO\�

��� 950/�FDUWULGJH��ZKLFK�LV�D�SDUW�RI�2UDFOH�:HE�6HUYHU��'DWD�IURP�WKH�GDWDEDVH�ILOO�WKH�YDOXH�RI

WKH� YDULDEOHV� ±� QRGH� ILHOGV� RI� WKH� 950/� ZRUOG�� ZKLFK� KDV� EHHQ� LPSRUWHG� LQWR� WKH� GDWDEDVH

EHIRUH�� 7KLV� VROXWLRQ� RIIHU� WR� REWDLQ� WKH� GDWD� IURP� WKH� GDWDEDVH� G\QDPLFDOO\�� EXW� ILQDO� YLUWXDO

ZRUOG�LV�VWDWLF�LQ�WKH�ZD\��LI�\RX�VDYH�LW��\RX�ZLOO�VDYH�RQO\�WKH�VWDWH�RI�WKDW�WLPH��$QG�WKDW�LV�QRW

UHDOO\�G\QDPLF�

���� 9560�DSSOLFDWLRQ�VWUXFWXUH

:KROH�SURMHFW�VWUXFWXUH�FDQ�EH�GLYLGHG� LQWR� WKUHH�PDLQ�SDUWV��ZKLFK� FRPPXQLFDWH�ZLWK� HDFK�RWKHU

DQG�H[FKDQJH�WKH�GDWD��7KLV�VWUXFWXUH�LV�VKRZQ�RQ�WKH�)LJXUH���



)LJXUH����$SSOLFDWLRQ�6WUXFWXUH

:KROH�SURFHVV�RI�WKH�DSSOLFDWLRQ�LV�GLYLGHG�E\�IXQFWLRQDOLW\�LQWR�LWV� WZR�VXESURFHVVHV�DV�VKRZQ�RQ

)LJXUH���

)LJXUH����'DWD�IORZ�GLDJUDP�



���� 'DWDEDVH

'DWD� XVHG� LQ� WKLV� SURMHFW� FDPH� IURP� H[LVWLQJ�ZRUNLQJ� LQIRUPDWLRQ� V\VWHP� RI� WKH� FRPSDQ\�� ZKLFK

VWRUHV� LQIRUPDWLRQ� DERXW� FRPSXWHUV�� SULQWHUV�� ID[HV��PRGHV� DQG� WKH�RWKHU� HOHFWURQLF�GHYLFHV� LQ� WKH

FRPSDQ\��7KLV�LQIRUPDWLRQ�V\VWHP�XVHV�LW¶V�RZQ�GDWD�VWRUDJH�IRUPDW�DQG�LW�ZDV�QRW�SRVVLEOH�WR�XVH�LW

IRU�SUHVHQWDWLRQ�SXUSRVHV�GLUHFWO\��7KH�V\VWHP�RQO\�VXSSRUWV�WKH�H[SRUW�RI�WKH�GDWD�WR�WKH�WDEOH�IRUP

LQ�WKH� WH[W� IRUPDW�DQG� WKHVH�GDWD�DUH�DEOH� WR� LPSRUW� LQWR�GDWDEDVH� IRUPDW�ZLWK�PRUH�JHQHUDO�XVH�� ,

KDYH�FKRVHQ�WKH�06�$FFHVV����IRUPDW�IRU�LWV�VLPSOLFLW\�DQG�LPSUHWHQVLRQ��(PSW\�GDWDEDVH�ZDV�ILOOHG

XS� E\� GDWD� DERXW� WKH� FRPSXWHUV� DQG� WKH� SULQWHUV��$� IHZ�PRUH� WDEOHV� ZHUH� QHHGHG� WR� LQFOXGH� WKH

LQIRUPDWLRQ�DERXW��'�SUHVHQWDWLRQ�YDOXHV��OLNH�VL]H�RI�WKH�URRPV��HWF�

7KHUH�DUH� WZR� WDEOHV�ZLWK� VL]H� DQG�SRVLWLRQLQJ� LQIRUPDWLRQ� H[FHSW�RI� FRPSXWHU� DQG�SULQWHU

WDEOH��7KH�WDEOH�FDOOHG�UR]PHU\��VL]HV��FRQVLVWV�RI�WKUHH�ILHOGV��ZLGWK��OHQJWK�D�KHLJKW��,W�FRQWDLQV�RQO\

RQH�UHFRUG�ZLWFK�YDOXHV�DUH�WKH�EDVLF�URRP�VL]H�LQ�HDFK�GLPHQVLRQ��$QRWKHU�WDEOH�QHHGHG�LV�WKH�WDEOH

FDOOHG�PLHVWQRVWL��URRPV��ZKLFK�UHFRUGV�WKH�QXPEHU�RI�WKH�URRP��WKH�QXPEHU�RI�WKH�IORRU��RQ�ZKLFK

LV�WKH�URRP�ORFDWHG��[��\��DQG�]�FRRUGLQDWH�RI�WKH�FHQWHU�RI�WKH�URRP��6LUND��ZLGH��ILHOG�VSHFLILHV�KRZ

PDQ\�WLPHV�LV�WKH�URRP�ZLGHU�WKDQ�WKH�EDVLF�RQH�

)LJXUH����7DEOHV�DQG�WKHLU�UHODWLRQVKLSV

5HODWLRQV� DUH� DV� IROORZ�� 7DEOH� ³UR]PHU\´� LV� QRW� LQ� UHODWLRQVKLS� ZLWK� DQ\� RWKHU� WDEOH�� 7DEOH

³PLHVWQRVWL´� LV� ERXQGHG�ZLWK� LWV� ³FLVOR´� �QXPEHU�� ILHOG�ZLWK� WKH� WDEOH�3ULQWHU� DQG�&RPSXWHU�E\� LWV

³PLHVWQRVW´��URRP��ILHOG��1XPEHU�RI�WKH�URRP�LQ�WKH�³FLVOR´�ILHOG�RI�WKH�³PLHVWQRVWL´�WDEOH�VKRXOG�EH

XQLTXH��QXPEHU�RI� WKH�URRP�LQ� WKH�³PLHVWQRVW´� ILHOG�RI� WKH�3ULQWHU� DQG� WKH�&RPSXWHU� WDEOH� FDQ�EH

UHSHDWHG��,W�PHDQV�WKDW�RQH�FRPSXWHU�FDQQRW�EH�LQ�PRUH�WKDQ�RQH�URRP��EXW�WKHUH�PD\�EH�PRUH�WKDQ

RQH�FRPSXWHU�LQ�WKH�VDPH�URRP�



���� -DYD�$SSOHW

$SSOHW�FDQ�EH�GLYLGHG�LQWR�WKUHH�IXQFWLRQDO�SDUWV��DZW�SDUW��MGEF�RGEF�SDUW�DQG�($,�SDUW��7KHVH�WKUHH

SDUWV� ZRUN� RQ� GLIIHUHQW� DFWLYLW\� XSRQ� LWV� VSHFLILF� ILHOG� DQG� WKH\� H[FKDQJH� WKH� GDWD� EHWZHHQ� HDFK

RWKHU�

)LJXUH����3DUWV�RI�WKH�-DYD�DSSOHW

$:7�SDUW�RI�WKH�DSSOHW�LV�WKH�RQO\�YLVLEOH�SDUW��,WV�REMHFWLYH�LV�WR�GLVSOD\�WKH�XVHU�LQWHUIDFH��ZKLFK

WKH�XVHU�XVHV�WR�LQSXW�WKH�GDWD�DQG�WR�JHW�UHVXOWV�GLVSOD\HG��)URP�WKH�IXQFWLRQDO�SRLQW�RI�YLHZ��WKLV

SDUW�LV�UHVSRQVLEOH�IRU�XVHU�FRPSXWHU�FRPPXQLFDWLRQ��7KLV�FRPPXQLFDWLRQ�LV�GRQH�XVLQJ�DZW�FODVVHV�

ZKLFK� DUH� LQFOXGHG� LQ� -DYD� LQ� WKH� VWDQGDUG� LQVWDOODWLRQ�� ,QSXWV� DUH�PDGH� E\� OLVW� ER[HV� FKRLFHV� DQG

EXWWRQ�FOLFNV��DQG�WKH�RXWSXW�GDWD�DUH�VKRZQ�YLD�FKDQJLQJ�WKH�OLVW�LWHPV�LQ�WKH�OLVW�ER[HV��'HSHQGHQWO\

RQ�WKH�LQSXWV�WKH�TXHULHV�DUH�VHQW�LQWR�WKH�GDWDEDVH�DQG�WKH�UHVXOW�GDWD�DUH�SURFHHGHG��7KHVH�GDWD�DUH

XVHG�LQ�IXUWKHU�VSHFLILFDWLRQ�RI�WKH�TXHU\�RU�WKH\�DUH�VHQW�IRU�SUHVHQWDWLRQ�LQ��'�VSDFH�

-'%&�2'%&�SDUW�RI�WKH�DSSOHW�LV�QRW�YLVLEOH��DQG�LV�XVHG�IRU�FRPPXQLFDWLRQ�EHWZHHQ�WKH�DSSOHW

DQG�WKH�GDWDEDVH��&RPPXQLFDWLRQ�LV�GRQH�XVLQJ�MGEF�RGEF�GULYHU��ZKLFK�LV�D�SDUW�RI�-DYD��7KLV�SDUW

RI� WKH� DSSOHW� UHFHLYHV� WKH� GDWD� LQ� WKH� IRUP� RI� TXHULHV�� VHQGV� WKHVH� TXHULHV� LQWR� WKH� GDWDEDVH�� DQG

UHFHLYHV�WKH�GDWD�IURP�GDWDEDVH�D�VHQGV�WKHP�IRU�IXUWKHU�SURFHVVLQJ�

($,��([WHUQDO�$XWKRULQJ�,QWHUIDFH��SDUW�KDQGOHV� WKH�FRPPXQLFDWLRQ�EHWZHHQ� WKH�DSSOHW�DQG� WKH

950/�YLUWXDO�ZRUOG�ORFDWHG�DW�WKH�VDPH�ZHE�SDJH��7KLV�SDUW�RI�WKH�DSSOHW�MXVW�VHQGV�SURFHVVHG�GDWD

IRU� �'� YLVXDOL]DWLRQ� LQWR� 950/� ZRUOG� XVLQJ� ([WHUQDO� $XWKRULQJ� ,QWHUIDFH� IRU� -DYD�� 7KH� PDLQ

GLVDGYDQWDJH�RI�WKH�($,�LV�WKDW�WKH�YLUWXDO�ZRUOG�DQG�WKH�DSSOHW�KDYH�WR�EH�RQ�WKH�VDPH�ZHE�SDJH�

7KH\�FDQ�QRW�EH�RQ�GLIIHUHQW�SDJHV�RU�GLIIHUHQW�IUDPHV�

���� 950/

3DUW� RI� WKH� DSSOLFDWLRQ��ZKLFK� LV� RULHQWHG� WR� GLVSOD\� WKH� GDWD� LQ� �'� VSDFH�� LV� SUHVHQWHG� E\� YLUWXDO

UHDOLW\�RU�E\�VFHQH�RI�WKH�YLUWXDO�ZRUOG��ZKLFK�LV�FRPSRVHG�DQG�GHVFULEHG�E\�YLUWXDO�UHDOLW\�PRGHOLQJ

ODQJXDJH��950/��,W�ZDV�QHFHVVDU\�WR�XVH�950/�����RU�950/�����EHFDXVH�WKH�YLUWXDO�VFHQH�XVHG�LQ

WKH� DSSOLFDWLRQ� LV� QRW� VWDWLF�� 950/� ��� RIIHUV� JRRG� SRVVLELOLWLHV� RI� FRPELQLQJ� VWDWLF� VFHQH� ZLWK

G\QDPLF�IHDWXUHV�DQG�VXFK�ZD\�EULQJ�WKH�OLIH�LQWR�WKH�YLUWXDO�UHDOLW\��,W�VXSSRUWV�VFULSWLQJ�DV�ZHOO�DQG

WKH�LQWHUIDFH�IRU�GLIIHUHQW�ODQJXDJHV��VXFK�DV�-DYD6FULSW�RU�9UPOVFULSW�LV�DOVR�GHVLJQHG�YHU\�ZHOO�

7KH�GHVLJQ�FRQVLVWHG�RI�WZR�FRQVHTXHQW�SDUWV��PRGHOLQJ�WKH�VWDWLF�REMHFWV��ZKLFK�ZLOO�EH�GLVSOD\HG

DQG� ZULWLQJ� VFULSWV�� ZLWFK� ZLOO� KDQGOH� G\QDPLF� SUHVHQWDWLRQ� RI� WKH� IRXQG� REMHFWV� LQ� WKH� EXLOGLQJ�

7KHVH�VHDUFKDEOH�REMHFWV�DUH�G\QDPLFDOO\�FUHDWHG�DQG�GHVWUR\HG�LQ�WKH�VFHQH�JUDSK�RI�WKH�PRGHO�RI

WKH�EXLOGLQJ��7KH�FKDQJH�RI�WKH�VFHQH�LV�WKH�UHDFWLRQ�WR�WKH�REMHFW�ILQGLQJ�RU�WR�WKH�XVHU�LQWHUDFWLRQ�

7KLV�FKDQJH�FRQVLVWV�RI�WKH�G\QDPLF�FKDQJH�RI�WKH�YLHZSRLQW�RU�WKH�FKDQJH�EHWZHHQ�GLVSOD\LQJ�ZKROH

EXLOGLQJ�RU�RQH�IORRU�RQO\�



)LJXUH����950/�ZRUOG�VWUXFWXUH

7KH� ODUJH� FRPSOH[LW\� RI� WKH� SURMHFW� ZDV� H[SHFWHG�� WKHUHIRUH� WKH� SURMHFW� ZDV� EXLOG� IURP� WKH

ERWWRP�XS��7KH� VLPSOH�REMHFWV�� OLNH�SULQWHU�� FRPSXWHU��ZDOOV�� DQG�GRRUV��ZHUH� FUHDWHG� DW� ILUVW� DQG

ZHUH�WHVWHG�DV�ZHOO��/DUJHU�DQG�PRUH�FRPSOH[�REMHWV��OLNH�IORRUV�DQG�ZKROH�EXLOGLQJ�ZHUH�EXLOW�XSRQ

WKHVH�VLPSOH�RQHV�

7KH� IXQFWLRQDOLW\� EHWZHHQ� WKHVH� REMHFWV� ZDV� FUHDWHG� DW� WKH� ODVW� SKDVH�� ,W� ZDV� REMHFWV� RZQ

IXQFWLRQDOLW\�DQG�WKH�IXQFWLRQDOLW\�KDQGOLQJ�WKH�XVHU� LQWHUDFWLRQ��EHFDXVH�,�GHFLGHG� WR� OLPLW� WKH�XVHU

DFWLRQV� E\� QRW� DOORZLQJ� KLP� WR� XVH� WKH� VWDQGDUG� ZD\� RI� FRQWUROOLQJ� WKH� QDYLJDWLRQ� LQ� WKH� YLUWXDO

ZRUOG��,W�ZDV�QHFHVVDU\�WR�GHVLJQ�+&,��+XPDQ�&RPSXWHU�,QWHUIDFH���+&,�VKRXOG�EH�VLPSOH�DQG�HDV\

WR�QDYLJDWH�LQH[SHULHQFHG�XVHU�LQWXLWLYHO\�DQG�WR�JHW�WKH�XVHU�WR�OHDUQ�WKH�ZD\�RI�XVLQJ�LW�KLPVHOI��7KLV

+&,�ZDV�GHVLJQHG�RULJLQDOO\�DV�D�VWDQGDORQH�SDUW��EXW�LW�KDG�WR�EH�LPSOHPHQWHG�RQ�WKH�WRS�OHYHO�WR�EH

DFFHVVLEOH� IURP� -DYD� ($,�� )LQDOO\�� WKH� IROORZLQJ� ILOH� VWUXFWXUH� ZDV� GHVLJQHG�� 7KLV� VWUXFWXUH� LV

KLHUDUFKLF� DQG� GRHVQ¶W� FRS\� WKH� GLUHFWRU\� VWUXFWXUH�� ,W� LV� GHVLJQHG� XSRQ� FRPPRQ� DQG� GLIIHUHQW

IHDWXUHV�RI�WKH�REMHFWV�DQG�XSRQ�WKHLU�FRPSOH[LW\��,W�ZDV�QHFHVVDU\�WR�FUHDWH�WKUHH�EDVLF�HOHPHQWV��WKH
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