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$ 6HOI 'HVFULELQJ 'DWD 7UDQVIHU 0HWKRGRORJ\
IRU ,76 $SSOLFDWLRQV

6XEPLWWHG WR ,((( 7.'( �������

'�-� 'DLOH\ '� 0H\HUV

$EVWUDFW

7KH ZLGH YDULHW\ RI UHPRWH VHQVRUV XVHG LQ LQWHOOLJHQW WUDQVSRUWDWLRQ V\VWHPV �,76� DSSOLFDWLRQV �ORRSV�
SUREH YHKLFOHV� UDGDU� FDPHUDV� HWF�� KDV FUHDWHG D QHHG IRU JHQHUDO PHWKRGV E\ ZKLFK GDWD FDQ EH VKDUHG
DPRQJ DJHQFLHV DQG XVHUV ZKR RZQ GLVSDUDWH FRPSXWHU V\VWHPV�

,Q WKLV SDSHU ZH SUHVHQW D PHWKRGRORJ\ WKDW GHPRQVWUDWHV WKDW LW LV SRVVLEOH WR FUHDWH� HQFRGH� DQG
GHFRGH D VHOI�GHVFULELQJ GDWD VWUHDP XVLQJ� ��� H[LVWLQJ GDWD GHVFULSWLRQ ODQJXDJH VWDQGDUGV� ��� SDUVHUV WR
HQIRUFH ODQJXDJH FRPSOLDQFH� ��� D VLPSOH FRQWHQW ODQJXDJH WKDW oRZV RXW RI WKH GDWD GHVFULSWLRQ ODQJXDJH�
DQG ��� DUFKLWHFWXUH QHXWUDO HQFRGHUV DQG GHFRGHUV EDVHG RQ $61���

.H\ZRUGV

6HOI GHVFULELQJ GDWD� $61��� ,QWHOOLJHQW WUDQVSRUWDWLRQ V\VWHPV

,� ,QWURGXFWLRQ

7KH ZLGH YDULHW\ RI UHPRWH VHQVRUV XVHG LQ LQWHOOLJHQW WUDQVSRUWDWLRQ V\VWHPV �,76� DSSOL�

FDWLRQV �ORRSV� SUREH YHKLFOHV� UDGDU� FDPHUDV HWF�� KDV FUHDWHG D QHHG IRU JHQHUDO PHWKRGV

E\ ZKLFK GDWD FDQ EH VKDUHG DPRQJ DJHQFLHV DQG XVHUV ZKR RZQ GLVSDUDWH FRPSXWHU V\VWHPV�

6XFK GDWD VKDULQJ UHTXLUHV WKDW WKH VHQGHU DQG UHFLSLHQW RI WKH GDWD DJUHH RQ D PHWKRG IRU

WUDQVIHU� 7R GDWH� PRVW V\VWHPV FRQVWUXFWHG IRU WKLV SXUSRVH HLWKHU ODFN JHQHUDOLW\ RU DUH

OLPLWHG WR GDWD WUDQVIHUV RI D VSHFLnF W\SH >�@� >�@� >�@� RU WKH\ DUH VR JHQHUDO DQG FRPSOH[ DV

WR EH YHU\ GLpFXOW WR LPSOHPHQW >�@� 7KH ZRUN SUHVHQWHG LQ WKLV SDSHU LV DLPHG DW FUHDWLQJ

D JHQHUDO PHFKDQLVP IRU VHOI�GHVFULELQJ GDWD WUDQVIHUV RI GDWD VWUHDPV WKDW DUH SURGXFHG E\

D VHW RI UHPRWH VHQVRUV WKDW FKDQJH LQ QXPEHU DQG W\SH DV D IXQFWLRQ RI WLPH� :H SUHVHQW

RXU VHOI�GHVFULELQJ GDWD WUDQVIHU FRQFHSW LQ WKH FRQWH[W RI ,QWHOOLJHQW 7UDQVSRUW 6\VWHPV

DSSOLFDWLRQV� KRZHYHU RXU DSSURDFK LV DSSOLFDEOH WR D YDULHW\ RI GDWD W\SHV DQG VHQVRUV�

6HOI�GHVFULELQJ GDWD WUDQVIHU UHTXLUHV LQIRUPDWLRQ DERXW WKH PHDQLQJ RI WKH GDWD WR EH

LQFOXGHG DV SDUW RI WKH WUDQVIHU�>�@ 7KLV PHWD�GDWD PXVW LQFOXGH DOO LQIRUPDWLRQ QHHGHG WR

7KLV ZRUN ZDV VXSSRUWHG LQ SDUW E\ D VHULHV RI FRQWUDFWV ZLWK WKH )HGHUDO +LJKZD\ $GPLQLVWUDWLRQ DQG WKH :DVK�
LQJWRQ 6WDWH 'HSDUWPHQW RI 7UDQVSRUWDWLRQ
$XWKRU WR ZKLFK FRUUHVSRQGHQFH LV WR EH VHQW� %R[ ������� 'HSDUWPHQW RI (OHFWULFDO (QJLQHHULQJ� 8QLYHUVLW\ RI

:DVKLQJWRQ� 6HDWWOH :$ ������ GDLOH\#HH�ZDVKLQJWRQ�HGX� ����� ��������
'HSDUWPHQW RI (OHFWULFDO (QJLQHHULQJ� 8QLYHUVLW\ RI :DVKLQJWRQ� 6HDWWOH :$ �����
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LQWHUSUHW WKH DFWXDO GDWD VWUHDP� )RU H[DPSOH� WKH WLPH�LQYDULDQW SURSHUWLHV RI D UHPRWH

VHQVRU WKDW PLJKW EH UHOHYDQW LQFOXGH LWV ORFDWLRQ� WKH XQLWV RI PHDVXUHPHQW� WKH SUHFLVLRQ RI

LWV PHDVXUHPHQWV� DQG VR IRUWK� ,Q DGGLWLRQ� D GHVFULSWLRQ RI WKH DOJRULWKP XVHG WR H[WUDFW

WKH GHVLUHG LQIRUPDWLRQ IURP WKH GDWD LV UHTXLUHG�

$Q\ VXFFHVVIXO PHWKRGRORJ\ WKDW SURYLGHV VHOI�GHVFULELQJ GDWD WUDQVIHUV PXVW PHHW WKH

IROORZLQJ FULWHULD�

�� 7KH WUDQVIHU LQFOXGHV DOO LQIRUPDWLRQ �PHWD�GDWD� QHHGHG WR LQWHUSUHW WKH GDWD WRJHWKHU

ZLWK WKH GDWD LWVHOI� ,I WKLV UHTXLUHPHQW LV PHW� WKH GDWD WUDQVIHU LV VHOI�GHVFULELQJ�

�� 7KH WUDQVIHU PHWKRG FDQ EH DSSOLHG WR D EURDG FDWHJRU\ RI GDWD W\SHV DQG SURFXUHPHQW

PHWKRGV� 7KLV LV D UHTXLUHPHQW IRU GDWD W\SH LQGHSHQGHQFH RI WKH GDWD WUDQVIHU PHWKRG�

�� 7KH WUDQVIHU PHWKRG LV DSSOLFDEOH WR D ZLGH YDULHW\ RI FRPSXWLQJ HQYLURQPHQWV� 7KLV LV

D UHTXLUHPHQW IRU SRUWDELOLW\ DQG JHQHUDO DSSOLFDELOLW\ RI WKH GDWD WUDQVIHU PHWKRG�

6WULFWO\� RQO\ WKH nUVW UHTXLUHPHQW QHHG EH PHW WR TXDOLI\ WKH GDWD WUDQVIHU DV VHOI�GHVFULELQJ�

WKH HmHFW RI WKH RWKHU UHTXLUHPHQWV LV WR HQKDQFH WKH JHQHUDOLW\ RI D WUDQVIHU PHWKRG� 7KHUH

DUH D YDULHW\ RI SURSRVHG GDWD WUDQVIHU PHFKDQLVPV WKDW WUDQVIHU WKH GDWD DQG PHDQLQJ�>�@� >�@�

>�@� >�@� >�@� >�@ 0DQ\ RI WKH GDWD VKDULQJ PHWKRGV XVHG WR GDWH KDYH LQYROYHG WKH FRQVWUXFWLRQ

RI FXVWRP VRIWZDUH WKDW ?XQGHUVWDQGV� WKH PHDQLQJ RI WKH GDWD WR EH WUDQVIHUUHG IRU HDFK

FODVV RI GDWD WUDQVIHU�>�@� >�@ 6XFK PHWKRGV IDLO WKH VHFRQG DQG WKLUG FULWHULD OLVWHG DERYH�

7KH\ IDLO WKH VHFRQG FULWHULRQ EHFDXVH WKH WUDQVIHU LV VSHFLnF WR RQH W\SH RI GDWD� 7KH\ IDLO

WKH WKLUG FULWHULRQ XQOHVV WKH FXVWRP VRIWZDUH LV ZULWWHQ LQ D YHU\ SRUWDEOH PDQQHU�

Data Dictionary Data DataData

)LJ� �� 'DWD PRGHO IRU VHOI�GHVFULELQJ GDWD WUDQVIHUV�

:H SUHVHQW D QHZ DSSURDFK WR VROYLQJ WKH VHOI�GHVFULELQJ GDWD WUDQVIHU SUREOHP� 2XU GDWD

WUDQVIHU PHWKRG VHULDOL]HV D GDWD GHVFULSWLRQ LQ WKH IRUP RI D GDWD GLFWLRQDU\ ZLWK WKH DFWXDO

GDWD WR EH WUDQVIHUUHG� 2XU GDWD GHVFULSWLRQ PDNHV XVH RI WKH SRZHU RI GDWDEDVH TXHU\

ODQJXDJHV WR HDVH WKH WDVN RI FRQVWUXFWLQJ D 'DWD 'LFWLRQDU\ WR FRQWDLQ WKH QHFHVVDU\ PHWD�

GDWD� 'DWDEDVH ODQJXDJHV DUH ZHOO VXLWHG IRU WKH WDVN DW KDQG EHFDXVH WKH\ DUH GHVLJQHG

IRU WKH GHVFULSWLRQ DQG FDWHJRUL]DWLRQ RI GDWD� 7KLV GDWD GLFWLRQDU\ LV WKH LQLWLDO SDUW RI

D 6'' WUDQVIHU DQG WKH DFWXDO VHQVRU GDWD LV VHULDOL]HG DIWHU WKH GDWD GLFWLRQDU\ DV VKRZQ

LQ )LJXUH �� $ 6'' WUDQVIHU LV FRPSRVHG RI RQH GDWD GLFWLRQDU\ DQG D FRQWLQXRXV VWUHDP
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RI VHQVRU GDWD� $ 6'' WUDQVIHU HQGV ZKHQ D QHZ GDWD GLFWLRQDU\ LV WUDQVIHUUHG� :H DUH

SURSRVLQJ WKH 6'' WUDQVIHU PHWKRG SUHVHQWHG KHUH DV D UREXVW PHFKDQLVP IRU GLVWULEXWLQJ

,76 GDWD WR ,QIRUPDWLRQ 6HUYLFH 3URYLGHUV �,63
V��� :H DUH DZDUH RI WZR RWKHU HmRUWV WR

SURGXFH VWDQGDUGV IRU FRPPXQLFDWLRQ RI WUDQVSRUWDWLRQ UHODWHG GDWD� 7KH\ DUH WKH 1DWLRQDO

7UDQVSRUWDWLRQ &RPPXQLFDWLRQV IRU ,76 3URWRFRO �17&,3� DQG WKH 7UDQVSRUWDWLRQ 1HWZRUN

3URnOH RI WKH 6SDWLDO 'DWD 7UDQVIHU 6WDQGDUG �713�� 7KHVH VWDQGDUGV ZHUH GHVLJQHG WR PHHW

VLJQLnFDQWO\ GLmHUHQW QHHGV� WKRXJK ERWK DUH GHVLJQHG WR VROYH WKH SUREOHP RI VWDQGDUGL]HG

GDWD FRPPXQLFDWLRQ� 7KH 6'' SDUDGLJP SUHVHQWHG KHUH LV UHODWHG WR DVSHFWV RI ERWK 17&,3

DQG 713�

7KH nUVW UHODWHG VWDQGDUG LV WKH 1DWLRQDO 7UDQVSRUWDWLRQ &RPPXQLFDWLRQV IRU ,76 3URWRFRO

�17&,3�� 17&,3 LV D IDPLO\ RI FRPPXQLFDWLRQV SURWRFROV �$� %� &� (� GHYHORSHG IRU UHDO

WLPH FRPPXQLFDWLRQ EHWZHHQ D PDVWHU FRQWUROOHU DQG nHOG GHYLFHV VXFK DV WUDpF VLJQDO

FRQWUROOHUV� HQYLURQPHQWDO VHQVRU VWDWLRQV� G\QDPLF PHVVDJH VLJQV� KLJKZD\ DGYLVRU\ UDGLR�

FORVHG FLUFXLW WY� DQG IUHHZD\ UDPS PHWHUV�>��@ )RU H[DPSOH� WKH FODVV % SURWRFRO LV GHVLJQHG

IRU GLUHFW FRPPXQLFDWLRQ EHWZHHQ D PDVWHU FRQWUROOHU DQG RQH RU PRUH nHOG GHYLFHV FRQQHFWHG

E\ D FRPPXQLFDWLRQV FDEOH XVLQJ ORZ�VSHHG GDWD WUDQVPLVVLRQ �RQ WKH RUGHU RI ���� EDXG��

7KH WDUJHW DSSOLFDWLRQ LV WKH FRQWURO RI WUDpF VLJQDO PDQDJHPHQW V\VWHPV� 7KH VWDQGDUG

FRYHUV ERWK WKH UXOHV RI WUDQVPLVVLRQ DQG WKH IRUPDW DQG PHDQLQJ RI D VHW RI VWDQGDUGL]HG

PHVVDJHV WR EH WUDQVPLWWHG�

17&,3 LV EDVLFDOO\ DQ H[WHQVLRQ RI WKH 6LPSOH 1HWZRUN 0DQDJHPHQW 3URWRFRO �6013��>��@

,W H[WHQGV WKH PDQDJHPHQW LQIRUPDWLRQ EDVH KLHUDUFKLFDO QDPH�VSDFH GHnQHG �XVLQJ $61�� >��@�

IRU XVH ZLWK 6013 WR LQFOXGH QRGHV GHYRWHG WR WKH 17&,3� *URXSV RI REMHFWV GHnQHG LQ

WKLV WUHH VWUXFWXUHG QDPH�VSDFH DUH UHIHUUHG WR DV 0,%V� DQG UHSUHVHQW WKH VHW RI REMHFWV �LQ

WKH REMHFW RULHQWHG GHVLJQ VHQVH� WKDW DUH QHHGHG WR HmHFW WKH GHVLUHG FRQWURO RU LQIRUPD�

WLRQ WUDQVIHU RSHUDWLRQV� ,W LV LQWHQGHG IRU PDQ\ W\SHV RI WUDQVSRUWDWLRQ GHYLFHV HDFK ZLWK

GLmHUHQW GDWDEDVH UHTXLUHPHQWV� &RQWURO RU GDWD H[FKDQJH LV HmHFWHG E\ PRGLnFDWLRQ RI WKH

REMHFWV LQ WKH 0,% DVVRFLDWHG ZLWK WKH GHYLFH�V� EHLQJ FRQWUROOHG� 7KLV PRGLnFDWLRQ XVHV

WKH JHW�VHW SDUDGLJP RI WKH 6103 WR FKDQJH WKH YDOXHV RI REMHFWV LQ WKH 0,%� 7KH UHVXOWLQJ

DFWLRQ GHSHQGV RQ WKH SURJUDPPLQJ RI WKH FRQWUROOHG GHYLFHV�

17&,3 LV GHVLJQHG WR VWDQGDUGL]H WKH FRQWURO RI WUDpF PDQDJHPHQW GHYLFHV VXFK DV WUDpF

�6HH WKH ,76 1DWLRQDO $UFKLWHFWXUH VWXG\ IRU PRUH LQIRUPDWLRQ RQ ,63
V >��@� >��@
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OLJKW FRQWUROOHUV� 7KH PHWKRG XVHV D GDWD GLFWLRQDU\� WKH PDQDJHPHQW LQIRUPDWLRQ EDVH

�0,%�� DV D UHSRVLWRU\ RI LQIRUPDWLRQ XVHG WR FRQWURO WKH H[WHUQDO GHYLFHV� 7KH UHVSRQVH

RI D GHYLFH WR VRPH FKDQJH WR LWV 0,% LV GHWHUPLQHG E\ VRIWZDUH UHVLGHQW DW WKH GHYLFH�

8QGHU WKDW SDUDGLJP� WR UHTXHVW GDWD IURP D VHQVRU� D PDQDJHPHQW DSSOLFDWLRQ PRGLnHV WKH

VHQVRU
V 0,% LQ D ZD\ WKDW DOORZV WKH PDQDJHPHQW DSSOLFDWLRQ WR REWDLQ WKH VHQVRU GDWD�

17&,3 LV D FRQWURO SURWRFRO ZKLFK XVHV D JOREDOO\ DJUHHG XSRQ VHW RI REMHFWV� 7R EH HmHF�

WLYH� WKH FRQWURO�PDQDJHPHQW VRIWZDUH WKDW XVHV WKH JHW�VHW RSHUDWLRQV QHHGV WR XQGHUVWDQG

KRZ WKH VRIWZDUH ZLWKLQ WKH GHYLFHV UHDFWV WR FKDQJHV LQ WKH 0,%� 6R WKHUH PXVW EH DQ D

SULRUL DJUHHPHQW RQ VRIWZDUH IXQFWLRQV DV ZHOO DV REMHFW GHnQLWLRQV�

)URP DQ 17&,3 SHUVSHFWLYH 6'' WUDQVIHUV FDQ EH FDVW DV D FRPSRXQG REMHFW IRU LQIRUPD�

WLRQ WUDQVIHU ZLWKRXW D SULRUL LQIRUPDWLRQ DERXW WKH GDWD WR EH VKDUHG� 7KXV 6'' LV WDUJHWHG

DW LQIRUPDWLRQ WUDQVIHU DQG QRW FRQWURO� 7KH FRQWURO IXQFWLRQ RI 17&,3 FDQ EH XVHG WR LQL�

WLDWH RU WHUPLQDWH 6'' WUDQVIHUV� 7KH GDWD GLFWLRQDU\ FRPSRQHQWV DQG WKH DFWXDO GDWD FDQ

EH GHFODUHG DV REMHFWV DQG DQ $61�� FRPSRXQG REMHFW FDQ EH FUHDWHG� &KDQJHV LQ WKH 0,%

VWUXFWXUH ZRXOG WKHQ LQLWLDWH RU WHUPLQDWH D 6'' WUDQVIHU XVLQJ WKH 6013 SDUDGLJPV� 7KH

6'' WUDQVIHU FRXOG EH LPSOHPHQWHG HLWKHU E\ YLHZLQJ WKH 0,% DV D FRQWURO WKDW LQLWLDWHV

DQ RXW RI EDQG GDWD WUDQVIHU DV LQ >��@ RU WKH 0,% FRXOG DFWXDOO\ FRQWDLQ WKH FRPSRQHQWV

RI 6'' DV REMHFWV� 6'' WUDQVIHUV OHYHUDJH 17&,3 LQ WKDW 6'' KDV DQ DJUHHG XSRQ GDWD

GHVFULSWLRQ ODQJXDJH WKDW LQFOXGHV PHWKRGV WR GHVFULEH DQG H[WUDFW WKH HOHPHQWV RI GDWD

IURP D GDWD VWUHDP ZLWKRXW WKH QHHG IRU D JUHDW GHDO RI D SULRUL NQRZOHGJH� )RU H[DPSOH� LW

LV SRVVLEOH WR FUHDWH DQ DSSOLFDWLRQ WKDW ZRXOG RSHUDWH LQ D -DYD HQYLURQPHQW DQG WKDW FRXOG

REWDLQ WKH PHWKRGV IURP WKH GDWD GLFWLRQDU\ LQ WKH IRUP RI -DYD ODQJXDJH HOHPHQWV DQG KDYH

WKRVH PHWKRGV RSHUDWH GLUHFWO\ RQ WKH GDWD VWUHDP� FUHDWLQJ DQ DXWRPDWHG WUDQVIHU RI GDWD

ZLWK RQO\ 64/ DQG -DYD DV WKH UHTXLUHG D SULRUL NQRZOHGJH�

7KH VHFRQG UHODWHG VWDQGDUG LV WKH 7UDQVSRUWDWLRQ 1HWZRUN 3URnOH �713� RI WKH 6SDWLDO

'DWD 7UDQVIHU 6WDQGDUG �),36 ���� WKDW LV GHVLJQHG IRU XVH ZLWK JHRJUDSKLF YHFWRU GDWD

WKDW KDV QHWZRUN WRSRORJ\� 7KH 713 DOORZV WUDQVIHUV RI VSDWLDO GDWD WKDW FDQ EH UHSUH�

VHQWHG E\ YHFWRU REMHFWV ZKLFK FRPSULVH D QHWZRUN RU SODQDU JUDSK� 7KH 713 GDWD W\SHV

DUH QRGHV DQG OLQNV EHWZHHQ QRGHV HDFK RI ZKLFK PD\ KDYH DVVRFLDWHG DWWULEXWHV� 7KHVH DV�

VRFLDWHG DWWULEXWHV PD\ EH PXOWL�YDOXHG� DQG WKHUHIRUH FRXOG EH XVHG WR FRQYH\ WLPH�YDU\LQJ

LQIRUPDWLRQ DVVRFLDWHG ZLWK D QRGH RU D OLQN�
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7KH 713 SURYLGHV D PHFKDQLVP IRU GHnQLQJ DQ H[WHUQDO GDWD GLFWLRQDU\ PRGXOH WKDW

QHHG QRW EH LQFOXGHG LQ HDFK WUDQVIHU� WKHUHE\ UHGXFLQJ WKH DPRXQW RI RYHUKHDG WKDW PXVW

EH GHYRWHG WR VHQGLQJ D GLFWLRQDU\ PRGXOH IRU PXOWLSOH WUDQVIHUV WKDW XVH WKH VDPH GLFWLRQDU\�

7KRXJK LW ZDV QRW GHVLJQHG VSHFLnFDOO\ IRU WKH SXUSRVH RI WUDQVIHUULQJ ODUJH DPRXQWV RI

WLPH�YDU\LQJ GDWD� WKH 6'76�713 FRXOG EH XVHG WR WUDQVIHU WLPH�YDU\LQJ GDWD IURP D VHW RI

UHPRWH VHQVRUV E\ UHSUHVHQWLQJ WKH WLPH�LQYDULDQW LQIRUPDWLRQ DERXW WKH VHQVRUV �ORFDWLRQ�

VHQVRU W\SH� HWF� DV VLQJOH YDOXHG DWWULEXWHV RI WKH QRGHV WKDW PDNH XS WKH QHWZRUN DQG WKH

WLPH�YDU\LQJ GDWD ZRXOG EH UHSUHVHQWHG DV PXOWL�YDOXHG DWWULEXWHV IXQFWLRQDOO\ GHSHQGHQW

RQ WLPH� ,I WKH WLPH GHSHQGHQW DWWULEXWHV DUH LVRODWHG LQWR D VHSDUDWH WDEOH IURP WKH WLPH

LQYDULDQW LQIRUPDWLRQ LW ZRXOG EH SRVVLEOH WR VHQG WKH PRGXOH FRQWDLQLQJ WLPH�LQYDULDQW GDWD

nUVW� DQG FRQWLQXH ZLWK WKH ?RSHQ�HQGHG� WLPH�YDU\LQJ PRGXOH XQWLO QR PRUH WLPH�YDU\LQJ

GDWD ZDV GHVLUHG DW WKH UHFHLYLQJ HQG� 7KRXJK SRVVLEOH� WUDQVIHU RI ODUJH DPRXQWV RI WLPH�

YDU\LQJ GDWD XVLQJ WKH 6'76�713 KDV WZR GLVDGYDQWDJHV� ��� WKH GDWD VWUHDP PXVW EH

LQWHUSUHWHG EHIRUH WUDQVIHU DQG SODFHG LQWR WKH DSSURSULDWH DWWULEXWH WDEOHV� SRVVLEO\ DW D

VLJQLnFDQW FRVW LQ UHTXLUHG EDQGZLGWK DQG ��� WKH RYHUDOO GHVLJQ RI 6'76�713 GRHV QRW

UHDOO\ LQFOXGH WKH QRWLRQ RI D WUDQVIHU RI LQGHWHUPLQDWH OHQJWK� 2XU PHWKRG PDNHV D FOHDU

GLVWLQFWLRQ EHWZHHQ WLPH�LQYDULDQW GDWD �WKH GDWD GLFWLRQDU\ FRQWHQWV� DQG WLPH�YDU\LQJ GDWD

�WKH DFWXDO GDWD VWUHDP�� DQG DOORZV IRU D PRUH HpFLHQW WUHDWPHQW RI WKH DFWXDO GDWD VWUHDP�

,,� 'DWD 0RGHO

,Q WKH ZRUN SUHVHQWHG KHUH WKH GDWD WR EH WUDQVIHUUHG LV PRGHOHG DV KDYLQJ WZR FRP�

SRQHQWV� ��� WKH GDWD GLFWLRQDU\� DQG ��� WKH DFWXDO VHQVRU GDWD� 7KHVH WZR FRPSRQHQWV�

WUDQVIHUUHG VHULDOO\� HmHFW D 6'' WUDQVIHU� 7KH 'DWD 'LFWLRQDU\ FRPSRQHQW LV FHQWUDO WR RXU

VHOI�GHVFULELQJ GDWD WUDQVIHU PHWKRG� ,Q RXU PRGHO WKH 'DWD 'LFWLRQDU\ LV FRPSULVHG RI WZR

SDUWV� ��� 'LFWLRQDU\ 6FKHPD DQG ��� 'LFWLRQDU\ &RQWHQWV� 7KHVH WZR SDUWV SURYLGH WKH

QHFHVVDU\ GHVFULSWLRQ RI WKH GDWD WR PDNH LW XVHIXO WR D FOLHQW� DQG DUH GHVFULEHG LQ WKH QH[W

VHFWLRQV�

$� 'LFWLRQDU\ 6FKHPD

7KH nUVW SDUW RI RXU 'DWD 'LFWLRQDU\ LV WKH 'LFWLRQDU\ 6FKHPD� 7KLV LV PHWD GDWD WKDW

VSHFLnHV WKH VFKHPD RI WKH GDWD GHVFULSWLRQ �H�J� D VHQVRU KDV D QDPH� SRVLWLRQ� DQG XQLWV
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RI PHDVXUH DQG WKH SRVLWLRQ LV VSHFLnHG LQ ODWLWXGH DQG ORQJLWXGH�� 7KH GLFWLRQDU\ VFKHPD

LV D SURYLGHU�GHnQHG GDWDEDVH VFKHPD ZULWWHQ LQ D VXEVHW RI (QWU\ /HYHO 64/���� >��@ :H

FKRVH (QWU\ /HYHO 64/��� EHFDXVH LW LV IXOO\ UHODWLRQDO DQG WKH UHODWLRQDO PRGHO FDQ UHSUHVHQW

DQ DUELWUDU\ VHW RI GDWD�>��@ 7KH 6'' PRGHO SUHVHQWHG KHUH DOORZV IRU WKH FRQVWUXFWLRQ RI

DQ\ VFKHPD WKDW 64/ DOORZV� DQG WKLV JXDUDQWHHV D SRZHUIXO GDWD GHVFULSWLRQ ODQJXDJH� ,Q

WKH 'LFWLRQDU\ 6FKHPD� WKH GDWD SURYLGHU VKRXOG LQFOXGH VXpFLHQW LQIRUPDWLRQ DERXW WKH

DFWXDO GDWD WR DOORZ D UHFLSLHQW WR LQWHUSUHW WKDW GDWD� %HFDXVH WKH VXpFLHQF\ RI WKH GDWD

GLFWLRQDU\ LV GHSHQGHQW RQ LWV DXWKRU� LW LV FOHDU WKDW WKH GDWD GLFWLRQDU\ FRQFHSW DOORZV

IRU VHOI�GHVFULELQJ GDWD WUDQVIHU� EXW GRHV QRW HQVXUH WKDW DQ\ JLYHQ GDWD WUDQVIHU LV LQ IDFW

VHOI�GHVFULELQJ� ,W ZRXOG VHHP GLpFXOW� LI QRW LPSRVVLEOH WR PDNH VXFK DQ DVVXUDQFH LQ DQ

DXWRPDWHG V\VWHP� ,W LV� KRZHYHU� SRVVLEOH WR DXWRPDWH WKH YHULnFDWLRQ WKDW WKH VFKHPD

SURYLGHG FRQIRUPV WR WKH GDWD GHVFULSWLRQ ODQJXDJH�

$V SDUW RI WKH 6'' WUDQVIHU PHWKRG ZH KDYH FUHDWHG D VFKHPD SDUVHU ZKLFK LV XVHG WR

YHULI\ WKH GDWD GLFWLRQDU\ VFKHPD GHnQLWLRQ� 7KH ODQJXDJH DFFHSWHG E\ WKH SDUVHU LV D VXEVHW

RI HQWU\ OHYHO 64/��� WKDW DOORZV GHnQLWLRQ RI VFKHPDV� WDEOHV� HWF� EXW GRHV QRW LQFOXGH DQ\

RI WKH TXHU\ SURFHVVLQJ IDFLOLWLHV RI D FRPSOHWH GDWDEDVH ODQJXDJH� 2XU LQWHQW LQ GHnQLQJ WKH

VFKHPD ODQJXDJH LV WR SURYLGH VXpFLHQW SRZHU IRU WKH GHnQLWLRQ RI D GDWD GLFWLRQDU\ ZKLOH

VLPXOWDQHRXVO\ PDNLQJ WKH ODQJXDJH VLPSOH HQRXJK WKDW LW LV HDV\ WR OHDUQ�

7KH VFKHPD SDUVHU LV XVHG LQ WZR ZD\V E\ RXU VHOI�GHVFULELQJ GDWD WUDQVIHU SURWRFRO� )LUVW�

WKH VHQGLQJ DSSOLFDWLRQ XVHV WKH SDUVHU WR YHULI\ WKDW D XVHU�SURYLGHG VFKHPD GHnQLWLRQ LV

YDOLG� 7KH VHFRQG XVH RI WKH SDUVHU LV WKH FRQVWUXFWLRQ RI D SDUVH WUHH WKDW LV VXEVHTXHQWO\

XVHG WR YHULI\ WKDW WKH GLFWLRQDU\ FRQWHQWV DUH FRPSDWLEOH ZLWK WKH GHnQHG GLFWLRQDU\ VFKHPD�

7KH UHFHLYLQJ DSSOLFDWLRQ XVHV WKH SDUVHU DJDLQ WR YHULI\ WKDW WKH UHFHLYHG GLFWLRQDU\ VFKHPD

LV D YDOLG RQH� DQG FRQVWUXFWV D SDUVH WUHH WKDW LV XVHG WR FUHDWH DQG YHULI\ GLFWLRQDU\ FRQWHQWV

nOH�

7KH SDUVH WUHH LV D PHPRU\�UHVLGHQW GDWD VWUXFWXUH WKDW LV FRQVWUXFWHG IURP WKH VFKHPD

GHnQLWLRQ� 7KH WUHH LV LPSOHPHQWHG DV D ?OHIWPRVW FKLOG� ULJKW VLEOLQJ� GDWD VWUXFWXUH LQ ZKLFK

WKH GHVFHQGDQWV RI D QRGH DUH UHSUHVHQWHG DV D OLQNHG OLVW RI QRGHV RUGHUHG IURP OHIWPRVW FKLOG

WR ULJKWPRVW FKLOG� $ QRGH KDV WZR DVVRFLDWHG OLQNHG OLVWV� D VLEOLQJV OLVW DQG D GHVFHQGDQWV

OLVW� )LJXUH � VKRZV DQ H[DPSOH SDUVH WUHH DQG WKH OLVW VWUXFWXUH XVHG WR LQVWDQWLDWH WKDW

WUHH�
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)LJ� �� 3DUVH WUHH VWUXFWXUH DW WRS DQG LWV OHIWPRVW FKLOG� ULJKW VLEOLQJ UHSUHVHQWDWLRQ DW ERWWRP�

7KH SDUVH WUHH LV XVHG GXULQJ VFKHPD YHULnFDWLRQ WR IDFLOLWDWH FHUWDLQ VHPDQWLF FKHFNV WKDW

PXVW EH SHUIRUPHG� )RU H[DPSOH� QR WZR WDEOHV PD\ KDYH WKH VDPH QDPH ZLWKLQ WKH VDPH

VFKHPD� DQG QR WZR FROXPQV ZLWKLQ WKH VDPH WDEOH PD\ KDYH WKH VDPH QDPH� :KHQ D QDPH

LV HQFRXQWHUHG� LW LV LQVHUWHG LQWR WKH SDUVH WUHH� DQG FKHFNHG IRU XQLTXHQHVV DW WKDW WLPH� $Q

DGGLWLRQDO FKHFN WKDW PXVW EH SHUIRUPHG LV WR HQVXUH WKDW WKH FROXPQV QDPHG LQ D IRUHLJQ

NH\ UHIHUHQFH DUH FRPSDWLEOH EHWZHHQ WKH UHIHUHQFLQJ DQG UHIHUHQFHG WDEOHV� 7KH SDUVH WUHH

FRQWDLQV VXpFLHQW LQIRUPDWLRQ WR PDNH VXFK FKHFNV� DQG LV RUJDQL]HG VR WKDW WKH FKHFNV FDQ

EH SHUIRUPHG HpFLHQWO\�

7KH VWUXFWXUH RI WKH VFKHPD ODQJXDJH LV VXFK WKDW WKH PD[LPXP GHSWK RI WKH SDUVH WUHH

LV IRXU� )XUWKHU� DW HDFK OHYHO� WKH QRGHV DUH RI D VSHFLnF W\SH� 7KH IRXU W\SHV� LQ RUGHU RI

LQFUHDVLQJ GHSWK LQ WKH SDUVH WUHH DUH FDWDORJ� VFKHPD� WDEOH� DQG FROXPQ� )RU HQWU\ OHYHO

64/���� WKH FDWDORJ DQG VFKHPD QRGHV DUH QRW UHDOO\ QHHGHG� VLQFH RQO\ RQH RI HDFK FDQ

H[LVW� $ VLQJOH VFKHPD QRGH FRXOG EH XVHG DV WKH URRW RI WKH SDUVH WUHH� :H FKRVH WKH ��OHYHO

WUHH LPSOHPHQWDWLRQ PDNH LW HDVLHU WR H[WHQG WR KLJKHU OHYHOV RI 64/��� FRQIRUPDQFH �ZKLFK

DOORZV PXOWLSOH VFKHPDV DQG FDWDORJV��
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%� 'LFWLRQDU\ &RQWHQWV

7KH VHFRQG SDUW RI WKH GDWD GLFWLRQDU\ LV WKH 'LFWLRQDU\ &RQWHQWV� 7KH GLFWLRQDU\ FRQWHQWV

LV WKH LQIRUPDWLRQ DERXW WKH DFWXDO GDWD VWUHDP WKDW FDQ EH XVHG WR FRQVWUXFW D GDWDEDVH

GHVFULELQJ WKH VWDWLF LQIRUPDWLRQ DERXW WKH VHQVRUV IRU WKLV GDWD WUDQVIHU� 7KLV LV WKH FRP�

SRQHQW WKDW FRQWDLQV SDUWLFXODU YDOXHV IRU WKH GHVFULSWLRQ RI HDFK VHQVRU �H�J� VHQVRU RQH

LV DW ������ GHJ ORQJLWXGH� ����� GHJ ODWLWXGH DQG PHDVXUHV UDLQIDOO LQ LQFKHV�� :H GHnQH D

&RQWHQWV /DQJXDJH DQG DVVRFLDWHG SDUVHU WR IDFLOLWDWH YHULnFDWLRQ WKDW WKH VFKHPD FRQWHQWV

DUH FRPSDWLEOH ZLWK WKH VFKHPD LQWR ZKLFK WKH\ DUH WR EH SODFHG� $ FRQWHQWV SDUVHU UHF�

RJQL]HV WKH ODQJXDJH XVHG WR GHVFULEH WKH FRQWHQWV RI WKH GDWD GLFWLRQDU\� 7KH ODQJXDJH LV

GHVLJQHG WR DOORZ VSHFLnFDWLRQ RI WKH WDEOH DQG FROXPQV LQWR ZKLFK D VHW RI GDWD WXSOHV DUH

WR EH LQVHUWHG�

7KH FRQWHQWV ODQJXDJH LV IDLUO\ VLPSOH� $ GDWD GLFWLRQDU\ nOH FRQVLVWV RI D VHULHV RI WDEOH

HQWULHV� (DFK WDEOH HQWU\ LV RI WKH IROORZLQJ IRUP�

7$%/( �WDEOH QDPH!

&2/801 ��FROXPQ QDPH �!� ��� � �FROXPQ QDPH Q!�

�GDWD IRU FROXPQ QDPH �!� ��� � �GDWD IRU FROXPQ QDPH Q! �

��� RQH WXSOH IRU HDFK URZ WR EH LQVHUWHG LQWR WKH WDEOH

�GDWD IRU FROXPQ QDPH �!� ��� � �GDWD IRU FROXPQ QDPH Q! �

7KH SDUVHU HQVXUHV WKLV IRUPDW� DQG HQVXUHV WKDW WKH W\SH RI GDWD VXSSOLHG LQ HDFK WXSOH

PDWFKHV WKH GDWD W\SH GHFODUHG IRU LWV FRUUHVSRQGLQJ FROXPQ�

2Q WKH VHQGLQJ HQG RI D GDWD WUDQVIHU� WKH FRQWHQWV SDUVHU LV XVHG WR YHULI\ WKDW WKH

FRQWHQWV nOH VXSSOLHG E\ D GDWD SURYLGHU LV FRPSDWLEOH ZLWK WKH GLFWLRQDU\ VFKHPD LQ XVH�

2Q WKH UHFHLYLQJ HQG� WKH FRQWHQWV SDUVHU LV XVHG WR YHULI\ WKDW WKH GDWD LQ WKH FRQWHQWV nOH

DUH FRPSDWLEOH ZLWK WKH VFKHPD GXULQJ 64/ FRPPDQG JHQHUDWLRQ�

&� 'DWD 7UDQVIHU

7KH RYHUDOO DUFKLWHFWXUH RI RXU V\VWHP IRU VHOI�GHVFULELQJ GDWD WUDQVIHU LV VKRZQ LQ )LJXUH ��

7KLV VWUXFWXUH LV LQGHSHQGHQW RI WKH DFWXDO GDWD VWUHDP LQYROYHG� 7KH GDWD WUDQVIHU LV D

VHULDOL]HG VWUHDP GLYLGHG LQWR IUDPHV� 7KH nUVW IUDPH RI D WUDQVIHU FRQWDLQV WKH 'LFWLRQDU\

6FKHPD� 7KH VHFRQG IUDPH FRQWDLQV WKH 'LFWLRQDU\ &RQWHQWV� VXEVHTXHQW IUDPHV FRQWDLQ
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)LJ� �� $Q RYHUYLHZ RI WKH VWUXFWXUH RI RXU V\VWHP IRU VHOI�GHVFULELQJ GDWD WUDQVIHUV�

WKH PRVW UHFHQWO\ DYDLODEOH VHW RI GDWD IURP WKH GDWD VRXUFH� 7KH LPSOHPHQWDWLRQ RI D

VHOI�GHVFULELQJ GDWD WUDQVIHU WDNHV WKH IRUP RI D WUDQVPLWWHU DQG D UHFHLYHU�

'� 7UDQVPLWWHU

)LJXUH � VKRZV WKH FRPSRQHQWV QHFHVVDU\ WR FRQVWUXFW DQG WUDQVPLW D VWUHDP RI VHOI

GHVFULELQJ GDWD� 7KH 6'' WUDQVPLWWHU YHULnHV WKH FRPSOLDQFH RI WKH VFKHPD XVLQJ WKH

VFKHPD SDUVHU� ZKLFK FUHDWHV D SDUVH WUHH DV D E\SURGXFW RI WKH FRPSOLDQFH FKHFN� 7KLV

SDUVH WUHH LV WKHQ XVHG E\ WKH FRQWHQWV SDUVHU WR YHULI\ WKDW WKH FRQWHQWV FRPSOLHV ZLWK

WKH VFKHPD� ,I ERWK WKH VFKHPD WKH FRQWHQWV DUH LQ FRPSOLDQFH WKH\ DUH VHULDOL]HG LQ WKH

RUGHU VFKHPD� FRQWHQWV� DQG WKH DFWXDO VHQVRU GDWD� 7UDQVIHU RI WKH GLFWLRQDU\ DQG GDWD

EHWZHHQ FRPSXWHU V\VWHPV LV DFFRPSOLVKHG E\ HQFRGLQJ WKH GDWD DFFRUGLQJ WR WKH %DVLF

(QFRGLQJ 5XOHV �%(5� GHnQHG IRU WKH $61�� VWDQGDUG� $V D EORFN RI GDWD LV UHFHLYHG� LW LV

HQFRGHG DQG VHQW WR DOO FOLHQWV XVLQJ WKH UHGLVWULEXWRU PHWKRGRORJ\ GHWDLOHG LQ >��@� ,Q RXU

DSSOLFDWLRQ� WKH GDWD LV D VWUHDP RI E\WHV� DQG WKH LQIRUPDWLRQ LV H[WUDFWHG XVLQJ DOJRULWKPV

VSHFLnHG LQ WKH 'DWD 'LFWLRQDU\� 7KLV PHFKDQLVP DOORZV IRU D YHU\ JHQHUDO WUDQVIHU WKDW LV

HDV\ WR HQFRGH� EXW ZKLFK UHTXLUHV SURJUDPPLQJ HmRUW WR EH GHYRWHG WR GDWD H[WUDFWLRQ E\

WKH WUDQVIHU UHFLSLHQW�
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%(5 HQFRGLQJ RI WKH VHOI�GHVFULELQJ GDWD VWUHDP LQYROYHV WKUHH W\SHV� GDWD� VFKHPD� DQG

FRQWHQWV� (DFK RI WKHVH W\SHV LV HQFRGHG DFFRUGLQJ WR WKH %(5 VWDQGDUG �,62 �������>��@�
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)LJ� �� 6HOI�GHVFULELQJ GDWD WUDQVPLWWHU�

:H XVH WKH $61�� ?$SSOLFDWLRQ� FODVV ZLWK WKH ?SULPLWLYH� HQFRGLQJ� XVLQJ WDJ QXPEHUV

�� �� DQG � WR GHQRWH VFKHPD� FRQWHQWV DQG GDWD� UHVSHFWLYHO\� 2XU LGHQWLnHUV DUH WKHUHIRUH

HQFRGDEOH LQ RQH RFWHW� :H HQFRGH WKH ?VFKHPD� DQG ?FRQWHQWV� W\SHV DV ,$� VWULQJV� DQG

WKH ?GDWD� W\SH LV XQFKDQJHG GXULQJ HQFRGLQJ� $Q $61�� W\SH GHFODUDWLRQ RI RXU W\SHV LV�

'LFWLRQDU\6FKHPD �� >$33/,&$7,21 �@ ,$�6WULQJ

'LFWLRQDU\&RQWHQWV �� >$33/,&$7,21 �@ ,$�6WULQJ

'DWD �� >$33/,&$7,21 �@ 2&7(7 675,1*
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)LJ� �� 7KH GHWDLOHG VWUXFWXUH RI WKH 6'' 5HFHLYHU DSSOLFDWLRQ�

7KH WDJ QXPEHU QHHGV WR EH XQLTXH DFURVV WKH IDPLO\ RI SURWRFROV XVLQJ WKHVH WKUHH GDWD

W\SHV� )RU H[DPSOH� LI XVHG ZLWK WKH 17&,3 IDPLO\ RI SURWRFROV WKH 17&,3 VWDQGDUGV

GRFXPHQW ZRXOG QHHG WR GHGLFDWH WKUHH W\SHV WR D 6'' WUDQVIHU IDFLOLW\�

7KH VHULDOL]HU LQ nJXUH � VHQGV D W\SH� OHQJWK� DQG YDOXH WR WKH %(5 (QFRGHU� 7KH %(5

(QFRGHU HQFRGHV WKHVH YDOXHV DV WKH DSSURSULDWH KHDGHU� OHQJWK E\WHV DQG FRQWHQWV E\WHV

DFFRUGLQJ WR WKH $61�� GHnQLWLRQ DERYH�

(� 6'' 5HFHLYHU

7KH 6'' 5HFHLYHU LV D FOLHQW DSSOLFDWLRQ WKDW FRQYHUWV IURP WKH GDWD WUDQVIHU VWUHDP

IRUPDW EDFN WR WKUHH GDWD VHWV� VFKHPD� FRQWHQWV� DQG GDWD� 7KH VWUXFWXUH RI WKH UHFHLYHU�

DV VKRZQ LQ )LJXUH �� LV SDUDOOHO WR WKDW RI WKH WUDQVPLWWHU LQ )LJXUH �� 7KH %(5 GHFRGHU

WDNHV DQ 6'' GDWD VWUHDP DV DQ LQSXW� %(5 GHFRGHV WKH GDWD VWUHDP� DQG SURYLGHV D
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)LJ� �� 6WUXFWXUH RI RXU VHULDOL]HG GDWD VWUHDP IRU VHOI�GHVFULELQJ GDWD WUDQVIHUV�

GHFRGHG VHULDO GDWD VWUHDP WKDW KDV WKH VWUXFWXUH GHVFULEHG LQ )LJXUH �� 7KH %(5 7\SH

'HPXOWLSOH[RU UHFHLYHV D VHULDO GDWD VWUHDP IURP WKH %(5 'HFRGHU DQG LW XVHV WKH %(5 W\SH

nHOG WR GLVWULEXWH WKH VFKHPD DQG FRQWHQWV WR WKH DSSURSULDWH SDUVHU� 7KH SDUVHU FRPSRQHQWV

RI WKH UHFHLYHU DUH LGHQWLFDO WR WKRVH RI WKH WUDQVPLWWHU� 7KH VFKHPD FRPSRQHQW LV VHQW WR

D VFKHPD SDUVHU WKDW YHULnHV 64/��� FRPSOLDQFH DQG FUHDWHV D SDUVH WUHH IRU XVH E\ WKH

FRQWHQWV SDUVHU� 7KH FRQWHQWV DUH VHQW WR WKH FRQWHQWV SDUVHU ZKLFK YHULnHV WKH FRQWHQWV

DJDLQVW WKH VFKHPD� 7KH RXWSXWV RI WKHVH WZR SDUVHUV DUH WKH YHULnHG VFKHPD DQG FRQWHQWV

XVHG WR GHVFULEH WKH G\QDPLF VHQVRU GDWD� :LWK WKH DUULYDO RI WKH GDWD GLFWLRQDU\ VFKHPD�

GDWD GLFWLRQDU\ FRQWHQWV� DQG WKH VHQVRU GDWD D VHOI�GHVFULELQJ GDWD WUDQVIHU LV FRPSOHWH�

,Q RXU LPSOHPHQWDWLRQ ZH KDYH DGGHG DQ 64/ JHQHUDWRU DV VKRZQ DW WKH WRS RI )LJXUH ��

7KH 64/ *HQHUDWRU FUHDWHV D VHULHV RI 64/ ,16(57 FRPPDQGV IURP WKH GLFWLRQDU\ VFKHPD

DQG GLFWLRQDU\ FRQWHQWV� (DFK GDWD WXSOH LQ WKH FRQWHQWV nOH ZLOO EH UHSUHVHQWHG E\ DQ

,16(57 VWDWHPHQW LQ WKH 64/ RXWSXW nOH� 7KH FRPPDQGV� ZKHQ XVHG DV LQSXW WR DQ 64/

GDWDEDVH HQJLQH� ZLOO FUHDWH DQG nOO D GDWDEDVH WKDW LQVWDQWLDWHV WKH GDWD GLFWLRQDU\� :H

LQFOXGH WKLV VWHS DV D SUDFWLFDO PDWWHU IRU WKH HQJLQHHULQJ XVHUV RI WKH 6'' SDUDGLJP� VR

WKDW WKH UHVXOW RI D 6'' WUDQVIHU LV D GDWD EDVH ZLWK ZKLFK DQ HQJLQHHU FDQ LQWHUDFW DQG D

ELQDU\ VWUHDP RI G\QDPLF VHQVRU GDWD� 7KH SUDFWLFDOLW\ RI WKLV SDUDGLJP LV GHPRQVWUDWHG

XVLQJ DQ ,76 H[DPSOH LQ WKH QH[W VHFWLRQ�
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,,,� ,76 ([DPSOH

7KH :DVKLQJWRQ 6WDWH 'HSDUWPHQW RI 7UDQVSRUWDWLRQ �:6'27� RSHUDWHV D 7UDpF 0DQ�

DJHPHQW 6\VWHP �706� WR FROOHFW GDWD IURP WUDpF VHQVRUV LQ WKH FHQWUDO 3XJHW 6RXQG UHJLRQ�

DQG WKLV 706 WUDpF GDWD LV WKH IRFXV IRU WKLV ,76 DSSOLFDWLRQ RI 6''� 7KH GDWD IURP WKH

706 FRQVLVWV RI WKUHH SDUWV� WKHUH DUH ��� VHQVRU GDWD ZKLFK LV ELQDU\ GDWD UHSUHVHQWLQJ PHD�

VXUHV RI WUDpF FRQGLWLRQV �H�J� VSHHG� oRZ� RFFXSDQF\�� ���LQIRUPDWLRQ DERXW WKH ORFDWLRQ

DQG W\SH RI HDFK VHQVRU �H�J� PLOH PDUNHU� ODWLWXGH� ORQJLWXGH� FDOLEUDWLRQ�� DQG ��� OLVWV RI

SUHVHQWO\ DYDLODEOH VHQVRUV� 7KH VHQVRU GDWD FRPHV IURP LQGXFWDQFH ORRS GHWHFWRUV SODFHG DW

{ ���� ORFDWLRQV LQ WKH 6HDWWOH PHWURSROLWDQ DUHD� DQG WKH OLVW RI VHQVRUV�GHWHFWRUV SUHVHQWO\

DYDLODEOH FKDQJHV VORZO\ ZLWK WLPH �H�J� HYHU\ IHZ KRXUV�� 7KLV G\QDPLF OLVW RI DYDLODEOH VHQ�

VRUV PDNHV XS WKH G\QDPLF FRPSRQHQW RI WKH GDWD GLFWLRQDU\ FRQWHQWV� 7KH QDPH� ORFDWLRQ�

PHDVXUHPHQW W\SH� HWF� PDNH XS WKH VWDWLF FRPSRQHQW RI WKH GDWD GLFWLRQDU\ FRQWHQWV�

)LJXUH � SURYLGHV GHWDLOV DERXW RXU ?WPV�VGG� DSSOLFDWLRQ� ZKLFK FRQYHUWV OHJDF\ 706

GDWD WR RXU VHOI�GHVFULELQJ WUDQVIHU IRUPDW� 7KH DSSOLFDWLRQ FDQ EH GLYLGHG LQWR D ?OHJDF\�

FRPSRQHQW DQG D ?VWDQGDUG� FRPSRQHQW� 7KH OHJDF\ FRPSRQHQW LV GHSHQGHQW RQ WKH VSHFLnF

GDWD VRXUFH� WKH VWDQGDUG FRPSRQHQW GRHV QRW FKDQJH IURP RQH VRXUFH WR DQRWKHU� $V LQ

WKH JHQHULF WUDQVPLWWHU FDVH WKH VHOI�GHVFULELQJ GLFWLRQDU\ FRQWHQWV nOH LV YHULnHG DJDLQVW WKH

GLFWLRQDU\ VFKHPD E\ WKH VWDQGDUG FRPSRQHQW RI WPV�VGG� 7KH VFKHPD LV YHULnHG E\ WKH

6FKHPD 3DUVHU� ZKLFK FRQVWUXFWV D PHPRU\�UHVLGHQW SDUVH WUHH WKDW LV XVHG E\ WKH &RQWHQWV

3DUVHU GXULQJ WKH SURFHVV RI SDUVLQJ DQG YHULI\LQJ WKH GLFWLRQDU\ FRQWHQWV nOH� ,I YHULnFDWLRQ

RI ERWK nOHV VXFFHHGV� WKH\ DUH WUDQVPLWWHG WR WKH %(5 (QFRGHU�

2SHUDWLRQDOO\� ZKHQ WKH 706 DSSOLFDWLRQ LV VWDUWHG D EORFN RI PHWD�GDWD LV UHWULHYHG IURP

WKH 706 DV DQ ,76 )UDPH �DV VKRZQ DW WKH WRS RI )LJXUH ��� 7KH PHWD�GDWD EORFN UHFHLYHG

IURP WKH 706 'DWD 6WUHDP UHSUHVHQWV WKDW SDUW RI WKH GLFWLRQDU\ FRQWHQWV WKDW LV VXEMHFW

WR UHODWLYHO\ IUHTXHQW FKDQJH� 7R FRQVWUXFW D FRPSOHWH GLFWLRQDU\ FRQWHQWV nOH� WKH WPV�GGF

IXQFWLRQ FRPELQHV WKH FRQWHQWV RI D 6WDWLF 'DWD )LOH�V� ZLWK WKH LQIRUPDWLRQ LQ WKH PHWD�

GDWD EORFN WR FRQVWUXFW D FRPSOHWH 'LFWLRQDU\ &RQWHQWV )LOH� 7KH 'DWD 'LFWLRQDU\ LV WKHQ

WUDQVPLWWHG LQ WZR SDUWV� WKH 'LFWLRQDU\ 6FKHPD� DQG WKH 'LFWLRQDU\ &RQWHQWV�

,Q WKLV H[DPSOH WKH GDWD GLFWLRQDU\ HPERGLHV WKH QRWLRQ RI VWDWH� LQ WKDW WKH VHQVRU

GDWD VWUHDP KDV DQ XQDPELJXRXV LQWHUSUHWDWLRQ RQFH WKH GDWD GLFWLRQDU\ LV SUHVHQW DQG LV
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)LJ� �� $Q RYHUYLHZ RI WKH VWUXFWXUH RI RXU H[DPSOH DSSOLFDWLRQ IRU VHOI�GHVFULELQJ GDWD WUDQVIHUV�

PHDQLQJOHVV RWKHUZLVH� :KHQHYHU D EORFN RI PHWD�GDWD LV UHFHLYHG IURP WKH 706 'DWD

6RXUFH LQGLFDWLQJ WKDW D FKDQJH LQ WKH QXPEHU� W\SH� RU DYDLODELOLW\ RI ORRS GHWHFWRUV KDV

WDNHQ SODFH D QHZ GDWD GLFWLRQDU\ LV FUHDWHG� 7KH WUDQVPLVVLRQ RI WKLV QHZ 'DWD 'LFWLRQDU\

VLJQDOV WKH HQG RI RQH 6'' WUDQVIHU DQG WKH EHJLQQLQJ RI DQRWKHU �RU LQ RWKHU ZRUGV� D

FKDQJH RI VWDWH�� 7UDQVIHU RI WKH 'DWD 'LFWLRQDU\ RFFXUV ZKHQ D FOLHQW nUVW FRQQHFWV� DQG

VXEVHTXHQWO\ ZKHQHYHU D EORFN RI PHWD�GDWD LV UHFHLYHG LQ WKH 706 GDWD VWUHDP� 2QFH

WKH 'DWD 'LFWLRQDU\ KDV EHHQ VHQW WR D FOLHQW� WKH DFWXDO GDWD LV WUDQVPLWWHG DV LW EHFRPHV
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DYDLODEOH �LQ RXU DSSOLFDWLRQ� D QHZ EORFN RI VHQVRU GDWD DUULYHV HYHU\ WZHQW\ VHFRQGV��

7KH 6'' PHWKRGRORJ\ GHVFULEHG KHUH LV EHLQJ GHSOR\HG IRU ,76 WUDYHOHU LQIRUPDWLRQ DS�

SOLFDWLRQV LQ WKH 6HDWWOH PHWURSROLWDQ DUHD� ,QIRUPDWLRQ VHUYLFH SURYLGHUV FDQ FRQQHFW WR WKH

UHJLRQDO ,76 EDFNERQH WR REWDLQ

,9� &RQFOXVLRQV

,Q WKLV SDSHU ZH SUHVHQW D PHWKRGRORJ\ WKDW SURYLGHV D IUDPHZRUN WR FUHDWH� HQFRGH� DQG

GHFRGH D VHOI�GHVFULELQJ GDWD VWUHDP� &OLHQWV RI WKHVH GDWD VWUHDPV FDQ LQWHUSUHW WKH GHWDLOHG
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