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��7LHU
&�6

1�7LHU

&�6

0RELOH

'HYLFHV

+HDG�2IILFH
6HUYHUV

:HE 	
7KLQ�&OLHQW
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■ QR QHZ UHODWLRQDO FRQFHSWV (e.g., normalization)� EXVLQHVV�UXOH GULYHQ

■ HYHU\ VLWH D SHHU� XSGDWH�DQ\ZKHUH ³MXVW DV JRRG DV KHDG RIILFH´

■ HYHU\ VLWH DXWRQRPRXV� DOO WUDQVDFWLRQV ORFDO� QR SRLQW RI IDLOXUH
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�� 0DMRU $UFKLWHFWXUDO $OWHUQDWLYHV

�� $V\QFKURQRXV 7UDQVDFWLRQ 0RGHO

0DMRU 5HTXLUHPHQWV�

�� &RQIOLFW 3UHYHQWLRQ DQG +DQGOLQJ

�� 'DWD 6XEVHW 0DQDJHPHQW $SSURDFKHV

�� 7UDQVIRUPDWLRQ DQG 0DSSLQJ 2YHUYLHZ
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&DSWXUH 4XHXH

6285&(

&DSWXUH4XHXH4XHXH$SSO\

7$5*(7 6285&(

◆ �D�N�D� 0HVVDJH�%DVHG� 6RXUFH�7DUJHW�

◆ +DV H[LVWHG LQ VRPH IRUP VLQFH DW OHDVW PLG�����V

◆ 0DMRU $GYDQWDJHV�

■ &DQ EH EXLOW RQ WRS RI H[LVWLQJ H�PDLO� )73�
DQG RWKHU PHVVDJH�EDVHG WUDQVSRUWV
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$SSO\4XHXH

7$5*(7

&DSWXUH 4XHXH
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◆ 0DMRU ,VVXHV�

■ 5HOLDELOLW\� 0DQ\ SRLQWV RI IDLOXUH� IXOO�TXHXH SUREOHPV

■ ,QWHJULW\� ³&RQIOLFW FKDVLQJ´ DQG UHVROXWLRQ SUREOHPV

■ 3UHGLFWDELOLW\� )RRWSULQW� '\QDPLF TXHXHV DUH XQERXQGHG�
DQG LQHIILFLHQW EHFDXVH GDWD LV GXSOLFDWHG

■ 5REXVWQHVV� 6FDODELOLW\� ³4XHXH SHU SDUWQHU´ HQIRUFHV
KXE�DQG�VSRNH PRGHOV� SUHYHQWV G\QDPLF ORDG EDODQFLQJ
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◆ 0DMRU ,VVXHV�
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4XHXHOHVV 5HSOLFDWLRQ

'DWDEDVH 'DWDEDVH5HSO 5HSO

2
◆ 0DMRU ,VVXHV�

■ )RU D GDWDEDVH WR EH UHSOLFDWHG UHTXLUHV WKDW DW OHDVW RQH
SDUWQHU UHSOLFDWLRQ SURFHVV PXVW EH SLQJDEOH

4XHXHOHVV 5HSOLFDWLRQ

'DWDEDVH 'DWDEDVH5HSO 5HSO

2
◆ 0DMRU $GYDQWDJHV�

■ 5HOLDELOLW\� 1R IXOO�TXHXH SUREOHPV� QR ³UHVWDUW´ RYHUKHDG

■ ,QWHJULW\� 5HSOLFDWLRQ RSHUDWHV RQ OLYH GDWD� QRW VWDOH GDWD

■ 3UHGLFWDELOLW\� )RRWSULQW� )L[HG� GDWD QHYHU GXSOLFDWHG

■ 5REXVWQHVV� 6FDODELOLW\� &RQWDLQV DOO LQIRUPDWLRQ UHTXLUHG
WR V\QFKURQL]H QHW FKDQJHV ZLWK DQ\ SDUWQHU� DOORZV G\QDPLF
ORDG EDODQFLQJ� FOXVWHULQJ� DXWRPDWLF UHSOLFDWLRQ IDLORYHU

■ +HWHURJHQHRXV� 'RHVQ¶W GHSHQG RQ ORJV

◆ 0DMRU $GYDQWDJHV�

■ 5HOLDELOLW\� 1R IXOO�TXHXH SUREOHPV� QR ³UHVWDUW´ RYHUKHDG

■ ,QWHJULW\� 5HSOLFDWLRQ RSHUDWHV RQ OLYH GDWD� QRW VWDOH GDWD

■ 3UHGLFWDELOLW\� )RRWSULQW� )L[HG� GDWD QHYHU GXSOLFDWHG

■ 5REXVWQHVV� 6FDODELOLW\� &RQWDLQV DOO LQIRUPDWLRQ UHTXLUHG
WR V\QFKURQL]H QHW FKDQJHV ZLWK DQ\ SDUWQHU� DOORZV G\QDPLF
ORDG EDODQFLQJ� FOXVWHULQJ� DXWRPDWLF UHSOLFDWLRQ IDLORYHU

■ +HWHURJHQHRXV� 'RHVQ¶W GHSHQG RQ ORJV

4XHXHOHVV 5HSOLFDWLRQ

'DWDEDVH 'DWDEDVH5HSO 5HSO

2
◆ 0DMRU $GYDQWDJHV�

■ 5HOLDELOLW\� 1R IXOO�TXHXH SUREOHPV� QR ³UHVWDUW´ RYHUKHDG

■ ,QWHJULW\� 5HSOLFDWLRQ RSHUDWHV RQ OLYH GDWD� QRW VWDOH GDWD

■ 3UHGLFWDELOLW\� )RRWSULQW� )L[HG� GDWD QHYHU GXSOLFDWHG

■ 5REXVWQHVV� 6FDODELOLW\� &RQWDLQV DOO LQIRUPDWLRQ UHTXLUHG
WR V\QFKURQL]H QHW FKDQJHV ZLWK DQ\ SDUWQHU� DOORZV G\QDPLF
ORDG EDODQFLQJ� FOXVWHULQJ� DXWRPDWLF UHSOLFDWLRQ IDLORYHU

■ +HWHURJHQHRXV� 'RHVQ¶W GHSHQG RQ ORJV

4XHXHOHVV 5HSOLFDWLRQ

'DWDEDVH 'DWDEDVH5HSO 5HSO
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3$JHQGD

6FRSH DQG 2EMHFWLYHV

.H\ &RQFHSWV�

�� 0RWLYDWLRQ� :K\ 5HSOLFDWLRQ"

�� 0DMRU $UFKLWHFWXUDO $OWHUQDWLYHV

�� $V\QFKURQRXV 7UDQVDFWLRQ 0RGHO

0DMRU 5HTXLUHPHQWV�

�� &RQIOLFW 3UHYHQWLRQ DQG +DQGOLQJ

�� 'DWD 6XEVHW 0DQDJHPHQW $SSURDFKHV

�� 7UDQVIRUPDWLRQ DQG 0DSSLQJ 2YHUYLHZ

6XPPDU\

6LQJOH�8VHU 6\VWHP3

◆ )XOO ,VRODWLRQ�

■ $&,'� 1HHG RQO\ WKH FRQVLVWHQW ³XQLW RI ZRUN´ FRQFHSW �
GXUDELOLW\� XVHU DOZD\V UXQV DW IXOO LVRODWLRQ

■ 6LQJOH V\VWHP LPDJH WR DOO XVHUV� EHFDXVH RQO\ RQH XVHU

6LQJOH
6\VWHP
,PDJH
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0XOWL�8VHU 6\VWHP3

◆ ,QWURGXFHV ³,VRODWLRQ /HYHOV´�

■ $&,'� 1HHG WR VHOHFW DSSURSULDWH LVRODWLRQ OHYHO

■ 7UDGHRII� FRQFXUUHQF\ YV� VLQJOH V\VWHP LPDJH

■ $SSURSULDWH OHYHO FKRVHQ E\ EXVLQHVV UHTXLUHPHQWV

■ 6HULDOL]DEOH QRW XVHG LQ PRVW UHDO�ZRUOG V\VWHPV�
4� :K\ QRW"

6LQJOH
6\VWHP
,PDJH

'HFUHDVLQJO\
&RQVLVWHQW
,PDJH

VHULDOL]DEOH
UHSHDWDEOH UHDG
UHDG FRPPLWWHG
UHDG XQFRPPLWWHG

0XOWL�8VHU 6\VWHP3

◆ :H DOUHDG\ OLYH ZLWK LQFRQVLVWHQW LPDJHV�

■ (IIHFWV RI P\ WUDQVDFWLRQ QRZ GHSHQG� QRW MXVW RQ P\ FKRVHQ
LVRODWLRQ OHYHO� EXW RQ RWKHU WUDQVDFWLRQV¶ LVRODWLRQ OHYHOV«
DQG HYHQ WKLQJV OLNH WKHLU SHUIRUPDQFH � H[HFXWLRQ VSHHG

■ :H OLYH ZLWK D UHDO GHJUHH RI LQGHWHUPLQDF\� \HW GRQ¶W ORVH
DQ\ VOHHS« ZK\ QRW" :H NQRZ KRZ WR UHDVRQ � PHDVXUH

■ 1RWH� 66, H[LVWV HYHQ DW ³UHDG XQFRPPLWWHG´ LI QR FRQIOLFW

6LQJOH
6\VWHP
,PDJH

'HFUHDVLQJO\
&RQVLVWHQW
,PDJH
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UHSHDWDEOH UHDG
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UHDG XQFRPPLWWHG

0XOWL�'DWDEDVH 6\VWHP3
6LQJOH
6\VWHP
,PDJH

'HFUHDVLQJO\
&RQVLVWHQW
,PDJH

,QFUHDVLQJ
3URSDJDWLRQ

7LPH

◆ ,QWURGXFHV ³+RUL]RQ´�

■ $&,'� ([WHQVLRQ RI LVRODWLRQ OHYHO FRQFHSW

■ $V LVRODWLRQ OHYHOV DUH WR PXOWLXVHU V\VWHPV�
VR KRUL]RQ LV WR PXOWLGDWDEDVH V\VWHPV

■ 6DPH WUDGHRII� FRQFXUUHQF\ YV� VLQJOH V\VWHP LPDJH

■ $SSURSULDWH OHYHO FKRVHQ E\ EXVLQHVV UHTXLUHPHQWV

0XOWL�'DWDEDVH 6\VWHP3
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&RQVLVWHQW
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VLQJOH VHUYHU� RU �3&
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³PXOWL�PDVWHU�´ XSGDWH�DQ\ZKHUH

KXE�DQG�VSRNH

ORJ UHSOD\QHW FKDQJH
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◆ 4� +RZ WR 5HSOD\ 6LWH %¶V /RJ"

■ 7%�� "

✦ $OORZ" �EXW FRXOG EH ;' RQ *  7
$�
�

■ 7%�� "

✦ 'HQ\" �QRW $&,'� 7
%�

PXVW EH GXUDEOH�

✦ &RQWLQXH ZLWK 7
%�
" �RU QHHG WR VHQG µVRPHWKLQJ¶ EDFN WR %"�

✦ UHSO OHDYHV GEV LQ LQFRQVLVWHQW VWDWH«
DFWLYHO\ GLYHUJHV GEV� LQVWHDG RI FRQYHUJLQJ�

■ 7
%�
� "

✦ $OORZ" �EXW FRXOG EH ;' RQ 7
%�
�

6LWH $

'DWDEDVH

6LWH %

'DWDEDVH

7$�� *+,

7$�� -./

7$�� 012 7%�� '()

7%�� -;<

7%�� 567

"

5HSOLFDWLRQ 7UDQVDFWLRQV

◆ 0DMRU &DVHV�
■ QHHG WR VSHFLI\ WUDQVDFWLRQV UHSOLFDWLRQ LV WR XVH�

XVLQJ EXVLQHVV UXOHV H[SUHVVHG L�W�R� WDEOHV�NH\V

■ UHFRUGV ZLWKLQ VDPH WDEOH�
✦ FDQRQLFDO SUREOHP� 'HELW�&UHGLW �LQVHUWV�

✦ FDQRQLFDO SUREOHP� $FFRXQW %DODQFH �XSGDWHV�

■ UHODWHG UHFRUGV LQ PXOWLSOH WDEOHV�
✦ FDQRQLFDO SUREOHP� ,QYRLFH�/LQH,WHP

✦ PRUH JHQHUDOO\� REMHFW�UHODWLRQDO UHSUHVHQWDWLRQV

■ LQYHQWRU\ OHYHO SUREOHP �D�N�D� $%0��
WLFNHW VDOHV SUREOHP �D�N�D� XQLTXH�LWHPV��
�� DOORZ XSGDWH�DQ\ZKHUH� PDQDJH H[SRVXUH ZLWK KRUL]RQV
�SUDFWLFDO� VDPH UHDVRQLQJ DV QRQ�VHULDOL]DEOH LVR� OHYHOV�

�D� DFWLYLW\ DW RQO\ RQH VLWH �LQHOHJDQW�
�E� HQWHU µUHTXHVWV�¶ IXOILOOHG E\ VLQJOH VLWH � SURS� VSHHG�

3



H2-99-476: Replication Technical Overview

5

4$JHQGD

6FRSH DQG 2EMHFWLYHV

.H\ &RQFHSWV�

�� 0RWLYDWLRQ� :K\ 5HSOLFDWLRQ"

�� 0DMRU $UFKLWHFWXUDO $OWHUQDWLYHV

�� $V\QFKURQRXV 7UDQVDFWLRQ 0RGHO

0DMRU 5HTXLUHPHQWV�

�� &RQIOLFW 3UHYHQWLRQ DQG +DQGOLQJ

�� 'DWD 6XEVHW 0DQDJHPHQW $SSURDFKHV

�� 7UDQVIRUPDWLRQ DQG 0DSSLQJ 2YHUYLHZ

6XPPDU\

0RWLYDWLQJ ([DPSOH�

7KH &DQRQLFDO &XVWRPHU 7DEOH

9 99 9

8 8

1DPH $GGU &LW\ =LS &WU\ 3\PW 5DWLQJ /LPLW1DPH $GGU &LW\ =LS &WU\ 3\PW 5DWLQJ /LPLW

◆ 0DMRU $GYDQWDJHV�

■ (IILFLHQF\� /RZ �LQ IDFW� RSWLPDO� QHWZRUN RYHUKHDG

■ (DVH RI 8VH� 1R IDOVH FROOLVLRQV

■ ,QWHJULW\� 1R PLVVHG�XQUHSRUWHG FROOLVLRQV� GDWD WKDW VKRXOG
FKDQJH WRJHWKHU ZLOO FKDQJH WRJHWKHU �IXQF� GHSHQGHQFLHV�

4

0DMRU &RQIOLFW ,VVXHV

◆ ,QVHUW &RQIOLFWV�

■ NH\ XQLTXHQHVV� *8,'V

■ IDW *8,'V YV� ³/8,'�OLNH´ *8,'V

◆ 2WKHU 6LQJOH�5HFRUG &RQIOLFWV�

■ UHFRUG� YV� ILHOG� YV� IUDJPHQW�OHYHO UHSOLFDWLRQ

■ DJJUHJDWHG�FDOFXODWHG YDOXHV

◆ 0XOWL�5HFRUG &RQIOLFWV�

■ SHUVLVWHQW REMHFW�OLNH VWUXFWXUHV

■ DELOLW\ WR VHOHFW RQH FRPSHWLQJ LPDJH� HYHQ LI QR

LQGLYLGXDO UHFRUGV�IUDJPHQWV DUH LQ FRQIOLFW

4 5$JHQGD

6FRSH DQG 2EMHFWLYHV

.H\ &RQFHSWV�

�� 0RWLYDWLRQ� :K\ 5HSOLFDWLRQ"

�� 0DMRU $UFKLWHFWXUDO $OWHUQDWLYHV

�� $V\QFKURQRXV 7UDQVDFWLRQ 0RGHO

0DMRU 5HTXLUHPHQWV�

�� &RQIOLFW 3UHYHQWLRQ DQG +DQGOLQJ

�� 'DWD 6XEVHW 0DQDJHPHQW $SSURDFKHV

�� 7UDQVIRUPDWLRQ DQG 0DSSLQJ 2YHUYLHZ

6XPPDU\

&RPPRQ $SSURDFKHV5:ULWLQJ &XVWRP 64/ �:+(5( FODXVHV��

■ SHU WDEOH� SHU VLWH �1[0�

■ QRW DOO SURGXFWV VXSSRUW MRLQV

2EMHFW�%DVHG $SSURDFKHV

2EMHFW�%DVHG 6XEVHWWLQJ

&XVW

+LVW&UHGLW$FFW

$'HWO 7UDQV

7'HWO

&WU\

2II 3URG

3ULFH

5
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&XVW

3URG

3ULFH

+LVW&UHGLW$FFW

$'HWO 7UDQV

7'HWO

&WU\

2II

&XVW

+LVW&UHGLW$FFW

$'HWO 7UDQV

7'HWO

&WU\

2II 3URG

3ULFH

2EMHFW�%DVHG 6XEVHWWLQJ5 6WDUW� 1R VXEVFULSWLRQV

142 - J. Charest
217 - W. Gates
330 - A. Palmer
401 - L. Haney

. . .

84006239
93050403
93072677
96193414

. . .

97005567

1 - Canada
2 - USA

3 - Australia

. . .

&WU\

&XVW
$FFW

12 - New York
29 - Toronto
37 - Montreal
44 - Sydney

. . .

2II

550 - N. Peart

98717696
99656643
99700174

5

6XEVFULEH� &DQDGD

142 - J. Charest
217 - W. Gates
330 - A. Palmer
401 - L. Haney

. . .

84006239
93050403
93072677
96193414
97005567

1 - Canada
2 - USA

3 - Australia

. . .

&WU\

&XVW
$FFW

12 - New York
29 - Toronto
37 - Montreal
44 - Sydney

. . .

2II

550 - N. Peart

98717696
99656643

29 - Toronto
37 - Montreal

142 - J. Charest

550 - N. Peart

. . .

99700174

401 - L. Haney

5 6XEVFULEH� &XVWRPHU ����

84006239
93050403
93072677
96193414
97005567

$FFW

98717696
99656643

93050403

99656643

. . .

99700174

1 - Canada
2 - USA

3 - Australia

. . .

&WU\

. . .

142 - J. Charest
217 - W. Gates
330 - A. Palmer
401 - L. Haney

&XVW12 - New York
29 - Toronto
37 - Montreal
44 - Sydney

. . .

2II

550 - N. Peart

29 - Toronto
37 - Montreal

142 - J. Charest

550 - N. Peart
401 - L. Haney
550 - N. Peart

97005567

◆ 0DMRU $GYDQWDJHV�

■ (IILFLHQF\� 0LQLPDO DQG FRPSOHWH ORFDO
GDWDEDVHV� PLQLPXP QHWZRUN WUDIILF

■ (DVH RI 8VH� 1R µ'%$ IRU HYHU\ VLWH¶

■ ,QWHJULW\� 5HODWLRQDOO\ LQWDFW VOLFHV RI
LQIRUPDWLRQ� EXVLQHVV UXOH�GULYHQ

5

6$JHQGD

6FRSH DQG 2EMHFWLYHV

.H\ &RQFHSWV�

�� 0RWLYDWLRQ� :K\ 5HSOLFDWLRQ"

�� 0DMRU $UFKLWHFWXUDO $OWHUQDWLYHV

�� $V\QFKURQRXV 7UDQVDFWLRQ 0RGHO

0DMRU 5HTXLUHPHQWV�

�� &RQIOLFW 3UHYHQWLRQ DQG +DQGOLQJ

�� 'DWD 6XEVHW 0DQDJHPHQW $SSURDFKHV

�� 7UDQVIRUPDWLRQ DQG 0DSSLQJ 2YHUYLHZ

6XPPDU\

&RPPRQ 5HTXLUHPHQWV6%DVLF )LHOG 7\SH 0DSSLQJ�

■ W\SH PDSSLQJ� 'RXEOH ←→ 1XPHULF������

■ W\SH FRQYHUVLRQ� 9DUFKDU���� ←→ ,QWHJHU

,QWUD�5HFRUG 7UDQVIRUPDWLRQ�

■ �)LUVW1DPH�/DVW1DPH� ←→ 1DPH

0XOWLSOH�5HFRUG 7UDQVIRUPDWLRQ�

■ UROOXSV� DJJUHJDWLRQV

■ GHQRUPDOL]DWLRQ� VWDU VFKHPDV �ZDUHKRXVLQJ�

1RWH�

■ 1R LQKHUHQW UHDVRQ ZK\ DOO RI WKH DERYH

FDQQRW EH GRQH ELGLUHFWLRQDOO\
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$SSOLFDWLRQ ,QWHJUDWLRQ�

9LD 0LGGOHZDUH �H�J�� &25%$� &20��6
6FKHPD �

$SS �

◆ 0DMRU ,VVXHV�

■ &RVW� (IIRUW� ,QWUXVLYH� W\SLFDOO\ UHTXLUHV VLJQLILFDQW
DSSOLFDWLRQ FKDQJHV� KLJKO\ FXVWRPL]HG� QRW HDVLO\ UHXVDEOH

■ 5HOLDELOLW\� ,QWHJULW\� 'DWD ODJ� PXOWLSOH SRLQWV RI IDLOXUH�
WKH VRXUFH�WDUJHW PRGHO LQ DQRWKHU JXLVH

6FKHPD �

$SS �

Capture

Apply

Capture

Apply

$SSOLFDWLRQ ,QWHJUDWLRQ�

9LD 5HSOLFDWLRQ6
6FKHPD �

$SS �

◆ 0DMRU $GYDQWDJHV�

■ &RVW� (IIRUW� 1RQLQWUXVLYH� QR DSSOLFDWLRQ FXVWRPL]DWLRQ�
UHXVDEOH� VROYHV ³WKH LPSRUWDQW ���´ RI LQWHJUDWLRQ
�H�J�� KDYH \RX WULHG FKDQJLQJ IOLJKW VHDWLQJ WKURXJK D ³SDUWQHU´ ODWHO\"�

■ 5HOLDELOLW\� ,QWHJULW\� 1R GDWD ODJ� LQKHUHQWO\ ELGLUHFWLRQDO�
EXVLQHVV UXOH�GULYHQ

6FKHPD �

$SS �

5HSO 5HSO

6FRSH DQG 2EMHFWLYHV

.H\ &RQFHSWV�

�� 0RWLYDWLRQ� :K\ 5HSOLFDWLRQ"

�� 0DMRU $UFKLWHFWXUDO $OWHUQDWLYHV

�� $V\QFKURQRXV 7UDQVDFWLRQ 0RGHO

0DMRU 5HTXLUHPHQWV�

�� &RQIOLFW 3UHYHQWLRQ DQG +DQGOLQJ

�� 'DWD 6XEVHW 0DQDJHPHQW $SSURDFKHV

�� 7UDQVIRUPDWLRQ DQG 0DSSLQJ 2YHUYLHZ

6XPPDU\

$JHQGD $Q ´,GHDOµ 'LVWULEXWHG 6\VWHP

��7LHU
&�6

1�7LHU

&�6

0RELOH

'HYLFHV

+HDG�2IILFH
6HUYHUV

:HE 	
7KLQ�&OLHQW

5HODWLRQDO 7UDQVSRUW /D\HU

■ QR QHZ UHODWLRQDO FRQFHSWV (e.g., normalization)� EXVLQHVV�UXOH GULYHQ

■ HYHU\ VLWH D SHHU� XSGDWH�DQ\ZKHUH ³MXVW DV JRRG DV KHDG RIILFH´

■ HYHU\ VLWH DXWRQRPRXV� DOO WUDQVDFWLRQV ORFDO� QR SRLQW RI IDLOXUH

■ DXWRPDWLF� WUDQVSDUHQW� MXVW DGG D GDWDEDVH ZKHUHYHU QHHGHG

■ DOO XVHU¶V IDYRULWH WRROV� -DYD�9%�+70/�;�&���3HUO�'HOSKL�«�

��WLHU�1�WLHU�:HE�:LQ���8QL[«� 2/73�2/$3�'66�UHSRUWLQJ«


