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5XOHV�IRU�3HUIRUPLQJ�'0/�2SHUDWLRQV�RQ�D�9LHZ��������
8VLQJ�WKH�:,7+�&+(&.�237,21�&ODXVH��������
'HQ\LQJ�'0/�2SHUDWLRQV��������
5HPRYLQJ�D�9LHZ��������
,QOLQH�9LHZV��������
³7RS�1´�$QDO\VLV��������
3HUIRUPLQJ�³7RS�1´�$QDO\VLV��������
([DPSOH�RI�³7RS�1´�$QDO\VLV��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� 2WKHU�'DWDEDVH�2EMHFWV
2EMHFWLYHV�������
'DWDEDVH�2EMHFWV�������
:KDW�,V�D�6HTXHQFH"�������
7KH�&5($7(�6(48(1&(�6WDWHPHQW�������
&UHDWLQJ�D�6HTXHQFH�������
&RQILUPLQJ�6HTXHQFHV�������
1(;79$/�DQG�&8559$/�3VHXGRFROXPQV�������
8VLQJ�D�6HTXHQFH��������
0RGLI\LQJ�D�6HTXHQFH��������
*XLGHOLQHV�IRU�0RGLI\LQJ�D�6HTXHQFH��������
5HPRYLQJ�D�6HTXHQFH��������
:KDW�,V�DQ�,QGH["��������
+RZ�$UH�,QGH[HV�&UHDWHG"��������
&UHDWLQJ�DQ�,QGH[��������
:KHQ�WR�&UHDWH�DQ�,QGH[��������
:KHQ�1RW�WR�&UHDWH�DQ�,QGH[��������
&RQILUPLQJ�,QGH[HV��������
)XQFWLRQ�%DVHG�,QGH[HV��������
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5HPRYLQJ�DQ�,QGH[��������
6\QRQ\PV��������
&UHDWLQJ�DQG�5HPRYLQJ�6\QRQ\PV��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� &RQWUROOLQJ�8VHU�$FFHVV
2EMHFWLYHV�������
&RQWUROOLQJ�8VHU�$FFHVV�������
3ULYLOHJHV�������
6\VWHP�3ULYLOHJHV�������
&UHDWLQJ�8VHUV�������
8VHU�6\VWHP�3ULYLOHJHV�������
*UDQWLQJ�6\VWHP�3ULYLOHJHV�������
:KDW�,V�D�5ROH"�������
&UHDWLQJ�DQG�*UDQWLQJ�3ULYLOHJHV�WR�D�5ROH��������
&KDQJLQJ�<RXU�3DVVZRUG��������
2EMHFW�3ULYLOHJHV��������
*UDQWLQJ�2EMHFW�3ULYLOHJHV��������
8VLQJ�:,7+�*5$17�237,21�DQG�38%/,&�.H\ZRUGV��������
&RQILUPLQJ�3ULYLOHJHV�*UDQWHG��������
+RZ�WR�5HYRNH�2EMHFW�3ULYLOHJHV��������
5HYRNLQJ�2EMHFW�3ULYLOHJHV��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� 64/�:RUNVKRS
:RUNVKRS�2YHUYLHZ�������

�� 'HFODULQJ�9DULDEOHV
2EMHFWLYHV�������
$ERXW�3/�64/�������
%HQHILWV�RI�3/�64/�������
3/�64/�%ORFN�6WUXFWXUH�������
%ORFN�7\SHV�������
3URJUDP�&RQVWUXFWV�������
8VH�RI�9DULDEOHV��������
+DQGOLQJ�9DULDEOHV�LQ�3/�64/��������
7\SHV�RI�9DULDEOHV��������
'HFODULQJ�3/�64/�9DULDEOHV��������
1DPLQJ�5XOHV��������
$VVLJQLQJ�9DOXHV�WR�9DULDEOHV��������
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9DULDEOH�,QLWLDOL]DWLRQ�DQG�.H\ZRUGV��������
6FDODU�'DWDW\SHV��������
%DVH�6FDODU�'DWDW\SHV��������
6FDODU�9DULDEOH�'HFODUDWLRQV��������
7KH��7<3(�$WWULEXWH��������
'HFODULQJ�9DULDEOHV�ZLWK�WKH��7<3(�$WWULEXWH��������
'HFODULQJ�%RROHDQ�9DULDEOHV��������
3/�64/�5HFRUG�6WUXFWXUH��������
/2%�'DWDW\SH�9DULDEOHV��������
%LQG�9DULDEOHV��������
5HIHUHQFLQJ�1RQ�3/�64/�9DULDEOHV��������
'%06B287387�387B/,1(��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� :ULWLQJ�([HFXWDEOH�6WDWHPHQWV
2EMHFWLYHV�������
3/�64/�%ORFN�6\QWD[�DQG�*XLGHOLQHV�������
&RPPHQWLQJ�&RGH�������
64/�)XQFWLRQV�LQ�3/�64/�������
3/�64/�)XQFWLRQV�������
'DWDW\SH�&RQYHUVLRQ�������
1HVWHG�%ORFNV�DQG�9DULDEOH�6FRSH��������
2SHUDWRUV�LQ�3/�64/��������
8VLQJ�%LQG�9DULDEOHV��������
3URJUDPPLQJ�*XLGHOLQHV��������
&RGH�1DPLQJ�&RQYHQWLRQV��������
,QGHQWLQJ�&RGH��������
'HWHUPLQLQJ�9DULDEOH�6FRSH��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� ,QWHUDFWLQJ�ZLWK�WKH�2UDFOH�6HUYHU
2EMHFWLYHV�������
64/�6WDWHPHQWV�LQ�3/�64/�������
6(/(&7�6WDWHPHQWV�LQ�3/�64/�������
5HWULHYLQJ�'DWD�LQ�3/�64/�������
0DQLSXODWLQJ�'DWD�8VLQJ�3/�64/�������
,QVHUWLQJ�'DWD�������
8SGDWLQJ�'DWD��������
'HOHWLQJ�'DWD��������
1DPLQJ�&RQYHQWLRQV��������
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&200,7�DQG�52//%$&.�6WDWHPHQWV��������
64/�&XUVRU��������
64/�&XUVRU�$WWULEXWHV��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� :ULWLQJ�&RQWURO�6WUXFWXUHV
2EMHFWLYHV�������
&RQWUROOLQJ�3/�64/�)ORZ�RI�([HFXWLRQ�������
,)�6WDWHPHQWV�������
6LPSOH�,)�6WDWHPHQWV�������
,)�7+(1�(/6(�6WDWHPHQW�([HFXWLRQ�)ORZ�������
,)�7+(1�(/6(�6WDWHPHQWV�������
,)�7+(1�(/6,)�6WDWHPHQW�([HFXWLRQ�)ORZ�������
,)�7+(1�(/6,)�6WDWHPHQWV�������
%XLOGLQJ�/RJLFDO�&RQGLWLRQV��������
/RJLF�7DEOHV��������
%RROHDQ�&RQGLWLRQV��������
,WHUDWLYH�&RQWURO��/223�6WDWHPHQWV��������
%DVLF�/RRS��������
)25�/RRS��������
:+,/(�/RRS��������
1HVWHG�/RRSV�DQG�/DEHOV��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� :RUNLQJ�ZLWK�&RPSRVLWH�'DWDW\SHV
2EMHFWLYHV�������
&RPSRVLWH�'DWDW\SHV�������
3/�64/�5HFRUGV�������
&UHDWLQJ�D�3/�64/�5HFRUG�������
3/�64/�5HFRUG�6WUXFWXUH�������
7KH��52:7<3(�$WWULEXWH�������
$GYDQWDJHV�RI�8VLQJ��52:7<3(�������
7KH��52:7<3(�$WWULEXWH��������
3/�64/�7DEOHV��������
&UHDWLQJ�D�3/�64/�7DEOH��������
3/�64/�7DEOH�6WUXFWXUH��������
&UHDWLQJ�D�3/�64/�7DEOH��������
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8VLQJ�3/�64/�7DEOH�0HWKRGV��������
3/�64/�7DEOH�RI�5HFRUGV��������
([DPSOH�RI�3/�64/�7DEOH�RI�5HFRUGV��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� :ULWLQJ�([SOLFLW�&XUVRUV
2EMHFWLYHV�������
$ERXW�&XUVRUV�������
([SOLFLW�&XUVRU�)XQFWLRQV�������
&RQWUROOLQJ�([SOLFLW�&XUVRUV�������
'HFODULQJ�WKH�&XUVRU�������
2SHQLQJ�WKH�&XUVRU�������
)HWFKLQJ�'DWD�IURP�WKH�&XUVRU��������
&ORVLQJ�WKH�&XUVRU��������
([SOLFLW�&XUVRU�$WWULEXWHV��������
&RQWUROOLQJ�0XOWLSOH�)HWFKHV��������
7KH��,623(1�$WWULEXWH��������
7KH��127)281'�DQG��52:&2817�$WWULEXWHV��������
&XUVRUV�DQG�5HFRUGV��������
&XUVRU�)25�/RRSV��������
&XUVRU�)25�/RRSV�8VLQJ�6XETXHULHV��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� $GYDQFHG�([SOLFLW�&XUVRU�&RQFHSWV
2EMHFWLYHV�������
&XUVRUV�ZLWK�3DUDPHWHUV�������
7KH�)25�83'$7(�&ODXVH�������
7KH�:+(5(�&855(17�2)�&ODXVH�������
&XUVRUV�ZLWK�6XETXHULHV�������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� +DQGOLQJ�([FHSWLRQV
2EMHFWLYHV�������
+DQGOLQJ�([FHSWLRQV�ZLWK�3/�64/�������
+DQGOLQJ�([FHSWLRQV�������
([FHSWLRQ�7\SHV�������
7UDSSLQJ�([FHSWLRQV�������
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7UDSSLQJ�([FHSWLRQV�*XLGHOLQHV�������
7UDSSLQJ�3UHGHILQHG�2UDFOH�6HUYHU�(UURUV�������
3UHGHILQHG�([FHSWLRQ��������
7UDSSLQJ�1RQ�3UHGHILQHG�2UDFOH�6HUYHU�(UURUV��������
1RQ�3UHGHILQHG�(UURU��������
)XQFWLRQV�IRU�7UDSSLQJ�([FHSWLRQV��������
7UDSSLQJ�8VHU�'HILQHG�([FHSWLRQV��������
8VHU�'HILQHG�([FHSWLRQ��������
&DOOLQJ�(QYLURQPHQWV��������
3URSDJDWLQJ�([FHSWLRQV��������
5$,6(B$33/,&$7,21B(5525�3URFHGXUH��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

$ 3UDFWLFH�6ROXWLRQV

% 7DEOH�'HVFULSWLRQV�DQG�'DWD

,QGH[
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3UHIDFH����



3UHIDFH����

3URILOH

%HIRUH�<RX�%HJLQ�7KLV�&RXUVH

%HIRUH�\RX�EHJLQ�WKLV�FRXUVH��\RX�VKRXOG�EH�DEOH�WR�XVH�D�JUDSKLFDO�XVHU�LQWHUIDFH��*8,��
5HTXLUHG�SUHUHTXLVLWHV�DUH�IDPLOLDULW\�ZLWK�GDWD�SURFHVVLQJ�FRQFHSWV�DQG�WHFKQLTXHV�

+RZ�7KLV�&RXUVH�,V�2UJDQL]HG

,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�LV�DQ�LQVWUXFWRU�OHG�FRXUVH�IHDWXULQJ�OHFWXUHV�DQG
KDQGV�RQ�H[HUFLVHV��2QOLQH�GHPRQVWUDWLRQV�DQG�ZULWWHQ�SUDFWLFH�VHVVLRQV�UHLQIRUFH�WKH
FRQFHSWV�DQG�VNLOOV�LQWURGXFHG�



3UHIDFH����

5HODWHG�3XEOLFDWLRQV

2UDFOH�3XEOLFDWLRQV

7LWOH 3DUW�1XPEHU

2UDFOH�L�6HUYHU��5HOHDVH������ $��������

2UDFOH�L�&RQFHSWV��5HOHDVH������ $��������

2UDFOH�L�64/�5HIHUHQFH�0DQXDO��5HOHDVH������ $��������

2UDFOH�L�6HUYHU�$SSOLFDWLRQ�'HYHORSHU¶V�*XLGH $��������

64/
3OXV�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH������ $��������

64/
3OXV�4XLFN�5HIHUHQFH��5HOHDVH������ $��������

3/�64/�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH������ $��������

$GGLWLRQDO�3XEOLFDWLRQV

� 6\VWHP�UHOHDVH�EXOOHWLQV

� ,QVWDOODWLRQ�DQG�XVHU¶V�JXLGHV

� UHDG�PH�ILOHV

� ,QWHUQDWLRQDO�2UDFOH�8VHU¶V�*URXS��,28*��DUWLFOHV

� 2UDFOH�0DJD]LQH



3UHIDFH����

7\SRJUDSKLF�&RQYHQWLRQV

:KDW�IROORZV�DUH�WZR�OLVWV�RI�W\SRJUDSKLFDO�FRQYHQWLRQV�XVHG�VSHFLILFDOO\�ZLWKLQ�WH[W�RU�ZLWKLQ
FRGH�

7\SRJUDSKLF�&RQYHQWLRQV�:LWKLQ�7H[W

&RQYHQWLRQ 2EMHFW�RU�7HUP ([DPSOH

8SSHUFDVH &RPPDQGV� 8VH�WKH�6(/(&7�FRPPDQG�WR�YLHZ
IXQFWLRQV� LQIRUPDWLRQ�VWRUHG�LQ�WKH�/$67B1$0(
FROXPQ�QDPHV� FROXPQ�RI�WKH�(03�WDEOH�
WDEOH�QDPHV�
3/�64/�REMHFWV�
VFKHPDV

/RZHUFDVH� )LOHQDPHV� ZKHUH� UROH LV�WKH�QDPH�RI�WKH�UROH
LWDOLF V\QWD[�YDULDEOHV� WR�EH�FUHDWHG�

XVHUQDPHV�
SDVVZRUGV

,QLWLDO�FDS 7ULJJHU�DQG $VVLJQ�D�:KHQ�9DOLGDWH�,WHP�WULJJHU�WR
EXWWRQ�QDPHV WKH�25'�EORFN�

&KRRVH�&DQFHO�

,WDOLF %RRNV��QDPHV�RI )RU�PRUH�LQIRUPDWLRQ�RQ�WKH�VXEMHFW�VHH
FRXUVHV�DQG 2UDFOH�6HUYHU�64/�/DQJXDJH�5HIHUHQFH
PDQXDOV��DQG 0DQXDO
HPSKDVL]HG
ZRUGV�RU�SKUDVHV 'R�QRW�VDYH�FKDQJHV�WR�WKH�GDWDEDVH�

4XRWDWLRQ�PDUNV /HVVRQ�PRGXOH 7KLV�VXEMHFW�LV�FRYHUHG�LQ�/HVVRQ���
WLWOHV�UHIHUHQFHG ³:RUNLQJ�ZLWK�2EMHFWV�´
ZLWKLQ�D�FRXUVH



3UHIDFH����

7\SRJUDSKLF�&RQYHQWLRQV��FRQWLQXHG�

7\SRJUDSKLF�&RQYHQWLRQV�:LWKLQ�&RGH

&RQYHQWLRQ 2EMHFW�RU�7HUP ([DPSOH

8SSHUFDVH &RPPDQGV� 64/! 6(/(&7�XVHULG

IXQFWLRQV � )520��HPS�

/RZHUFDVH� 6\QWD[�YDULDEOHV 64/! &5($7(�52/(�UROH�

LWDOLF

,QLWLDO�FDS )RUPV�WULJJHUV� )RUP�PRGXOH��25'

7ULJJHU�OHYHO��6B,7(0�48$17,7<

LWHP

7ULJJHU�QDPH��:KHQ�9DOLGDWH�,WHP

�����

/RZHUFDVH &ROXPQ�QDPHV� �����

WDEOH�QDPHV�� 2*B$&7,9$7(B/$<(5

ILOHQDPHV�� ��2*B*(7B/$<(5��
SURGBSLHBOD\HU
��
3/�64/�REMHFWV �����

64/! 6(/(&7�ODVWBQDPH

� )520�HPS�

%ROG 7H[W�WKDW�PXVW 64/'%$!��'523�86(5�VFRWW

EH�HQWHUHG�E\�D ������!��,'(17,),('�%<�WLJHU�

XVHU



&XUULFXOXP
0DS



&XUULFXOXP�0DS����

,QWHJUDWHG�/DQJXDJHV�&XUULFXOXP��&HUWLILFDWLRQ�7UDFNV

,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�FRQVLVWV�RI�WZR�PRGXOHV��64/��DQG�3/�64/�)XQGDPHQWDOV�
7KLV�LV�WKH�ILUVW�FRXUVH�WKDW�\RX�WDNH�IRU�WKH�'%$�RU�$SSOLFDWLRQ�'HYHORSHU�WUDFN��64/��FRYHUV�FUHDWLQJ
GDWDEDVH�VWUXFWXUHV�DQG�VWRULQJ��UHWULHYLQJ��DQG�PDQLSXODWLQJ�GDWD�LQ�D�UHODWLRQDO�GDWDEDVH��3/�64/
)XQGDPHQWDOV�FRYHUV�FUHDWLQJ�3/�64/�EORFNV�RI�DSSOLFDWLRQ�FRGH�

)RU�SHRSOH�ZKR�KDYH�ZRUNHG�ZLWK�RWKHU�UHODWLRQDO�GDWDEDVHV�DQG�KDYH�NQRZOHGJH�RI�64/��DQRWKHU
PRGXOH�FDOOHG�2UDFOH�64/�6SHFLILFV�LV�RIIHUHG��7KLV�PRGXOH�FRYHUV�WKH�64/�VWDWHPHQWV�WKDW�DUH�QRW�SDUW
RI�$16,�64/�EXW�DUH�VSHFLILF�WR�2UDFOH��7KLV�PRGXOH�FRPELQHG�ZLWK�3/�64/�)XQGDPHQWDOV�IRUPV
,QWURGXFWLRQ�WR�2UDFOH�IRU�([SHULHQFHG�64/�8VHUV�

,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�DQG�,QWURGXFWLRQ�WR�2UDFOH�IRU�([SHULHQFHG�64/�8VHUV�DUH
FRQVLGHUHG�HTXLYDOHQW�DQG�DIWHU�WDNLQJ�RQH�RI�WKHP��\RX�FDQ�PRYH�RQ�WR�WKH�'%$�WUDFN��)RU�WKH
$SSOLFDWLRQ�'HYHORSHU�WUDFN��\RX�PXVW�WDNH�WKH�'HYHORS�3/�64/�3URJUDP�8QLWV�FRXUVH��7KLV�FRXUVH
WHDFKHV�\RX�KRZ�WR�ZULWH�3/�64/�SURFHGXUHV��IXQFWLRQV��SDFNDJHV��DQG�WULJJHUV�

&RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

,QWHJUDWHG�/DQJXDJHV
&XUULFXOXP��&HUWLILFDWLRQ�7UDFNV

,QWURGXFWLRQ�WR�2UDFOH�
64/�DQG�3/�64/

64/�
3/�64/�

)XQGDPHQWDOV

,QWURGXFWLRQ�WR�2UDFOH
IRU�([SHULHQFHG�64/�8VHUV

2UDFOH�64/�
6SHFLILFV

3/�64/�
)XQGDPHQWDOV

RU

'%$�
WUDFN

'HYHORS�3/�64/�
3URJUDP�8QLWV

$SSOLFDWLRQ�
'HYHORSHU
WUDFN



&XUULFXOXP�0DS����

&RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

,QWHJUDWHG�/DQJXDJHV
&XUULFXOXP

,/7

��64/�IRU�(QG�8VHUV2UDFOH�64/�6SHFLILFV

�2UDFOH���*/�
3UHFRPSLOHU
:RUNVKRS

�2UDFOH���*/�
3UHFRPSLOHU
:RUNVKRS

�2UDFOH��&DOO�,QWHUIDFH�
:RUNVKRS

�2UDFOH��&DOO�,QWHUIDFH�
:RUNVKRS

64/�

3/�64/�)XQGDPHQWDOV

64/�6WDWHPHQW�7XQLQJ

'HYHORS�3/�64/�
3URJUDP�8QLWV

�([WHQGHG�'DWD�5HWULHYDO

ZLWK�64/

$GYDQFHG�3/�64/

&%7

5XOHV�DQG�*XLGHOLQHV

'LDJQRVWLFV

%DVLFV

'DWDEDVH�3URJUDPPLQJ

3URFHGXUHV��)XQFWLRQV��
DQG�3DFNDJHV

$GYDQFHG�6(/(&7�6WDWHPHQWV

64/
3OXV�DQG�5HSRUWLQJ

5HWULHYLQJ�	�)RUPDWWLQJ�'DWD

&UHDWLQJ�	�0DQDJLQJ
'DWDEDVH�2EMHFWV

%DVLF�6(/(&7�6WDWHPHQWV

������������'0/�DQG�''/

���'DWD�5HWULHYDO�7HFKQLTXHV

6HPLQDU

��$GYDQFHG�7HFKQLTXHV�
IRU�3/�64/�'HYHORSHUV

3/�64/
�%HVW�3UDFWLFHV

2UDFOH���1HZ�)HDWXUHV
������������LQ�3/�64/

2UDFOH�%XLOW�LQ
3DFNDJHV

,QWHJUDWHG�/DQJXDJHV�&XUULFXOXP

7KH�VOLGH�OLVWV�YDULRXV�PRGXOHV�DQG�FRXUVHV�WKDW�DUH�DYDLODEOH�LQ�WKH�ODQJXDJHV�FXUULFXOXP��)RU�PRVW
RI�WKHVH�PRGXOHV�DQG�FRXUVHV��WKHUH�DUH�HTXLYDOHQW�&%7V�

)RXU�VHPLQDUV�RQ�3/�64/�DUH�DOVR�RIIHUHG��$GYDQFHG�7HFKQLTXHV�IRU�3/�64/�'HYHORSHUV��3/�64/
%HVW�3UDFWLFHV��2UDFOH���1HZ�)HDWXUHV�LQ�3/�64/��DQG�2UDFOH�%XLOW�LQ�3DFNDJHV�

&RXUVH�RU�0RGXOH (TXLYDOHQW�&%7

64/� 2UDFOH�64/��%DVLF�6(/(&7�6WDWHPHQWV
2UDFOH�64/��'DWD�5HWULHYDO�7HFKQLTXHV
2UDFOH�64/��'0/�DQG�''/

2UDFOH�64/�6SHFLILFV 2UDFOH�64/�6SHFLILFV��5HWULHYLQJ�DQG�)RUPDWWLQJ�'DWD
2UDFOH�64/�6SHFLILFV��&UHDWLQJ�DQG�0DQDJLQJ�'DWDEDVH
2EMHFWV

3/�64/�)XQGDPHQWDOV 3/�64/��%DVLFV

([WHQGHG�'DWD�5HWULHYDO�ZLWK
64/

2UDFOH�64/�DQG�64/
3OXV��$GYDQFHG�6(/(&7�6WDWHPHQWV
2UDFOH�64/�DQG�64/
3OXV��64/
3OXV�DQG�5HSRUWLQJ

'HYHORS�3/�64/�3URJUDP�8QLWV 3/�64/��3URFHGXUHV��)XQFWLRQV��DQG�3DFNDJHV
3/�64/��'DWDEDVH�3URJUDPPLQJ

64/�6WDWHPHQW�7XQLQJ 64/�DQG�3/�64/�7XQLQJ��'LDJQRVWLFV
64/�DQG�3/�64/�7XQLQJ��5XOHV�DQG�*XLGHOLQHV



&XUULFXOXP�0DS����



&RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

,,

,QWURGXFWLRQ



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/��,��

/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�JDLQ�DQ�XQGHUVWDQGLQJ�RI�WKH�UHODWLRQDO�GDWDEDVH�PDQDJHPHQW�V\VWHP
�5'%06��DQG�WKH�REMHFW�UHODWLRQDO�GDWDEDVH�PDQDJHPHQW�V\VWHP��25'%06���<RX�ZLOO�DOVR�EH
LQWURGXFHG�WR�WKH�IROORZLQJ�

� 64/�VWDWHPHQWV�WKDW�DUH�VSHFLILF�WR�2UDFOH

� 64/
3OXV��ZKLFK�LV�XVHG�IRU�H[HFXWLQJ�64/�DQG�IRU�IRUPDWWLQJ�DQG�UHSRUWLQJ�SXUSRVHV

� 3/�64/��ZKLFK�LV�2UDFOH¶V�SURFHGXUDO�ODQJXDJH

,�� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2EMHFWLYHV

$IWHU�FRPSOHWLQJ�WKLV�OHVVRQ��\RX�VKRXOG�EH
DEOH�WR�GR�WKH�IROORZLQJ�

� 'LVFXVV�WKH�WKHRUHWLFDO�DQG�SK\VLFDO�DVSHFWV
RI�D�UHODWLRQDO�GDWDEDVH

� 'HVFULEH�WKH�2UDFOH�LPSOHPHQWDWLRQ�RI�WKH
5'%06�DQG�25'%06

� 'HVFULEH�QHZ�IHDWXUHV�RI�2UDFOH�L

� 'HVFULEH�KRZ�64/�DQG�3/�64/�DUH�XVHG�LQ
WKH�2UDFOH�SURGXFW�VHW

� 'HVFULEH�WKH�XVH�DQG�EHQHILWV�RI�3/�64/



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/��,��

6\VWHP�'HYHORSPHQW�/LIH�&\FOH

)URP�FRQFHSW�WR�SURGXFWLRQ��\RX�FDQ�GHYHORS�D�GDWDEDVH�E\�XVLQJ�WKH�V\VWHP�GHYHORSPHQW�OLIH�F\FOH�
ZKLFK�FRQWDLQV�PXOWLSOH�VWDJHV�RI�GHYHORSPHQW��7KLV�WRS�GRZQ��V\VWHPDWLF�DSSURDFK�WR�GDWDEDVH
GHYHORSPHQW�WUDQVIRUPV�EXVLQHVV�LQIRUPDWLRQ�UHTXLUHPHQWV�LQWR�DQ�RSHUDWLRQDO�GDWDEDVH�

6WUDWHJ\�DQG�$QDO\VLV

� 6WXG\�DQG�DQDO\]H�WKH�EXVLQHVV�UHTXLUHPHQWV��,QWHUYLHZ�XVHUV�DQG�PDQDJHUV�WR�LGHQWLI\�WKH
LQIRUPDWLRQ�UHTXLUHPHQWV��,QFRUSRUDWH�WKH�HQWHUSULVH�DQG�DSSOLFDWLRQ�PLVVLRQ�VWDWHPHQWV�DV�ZHOO
DV�DQ\�IXWXUH�V\VWHP�VSHFLILFDWLRQV�

� %XLOG�PRGHOV�RI�WKH�V\VWHP��7UDQVIHU�WKH�EXVLQHVV�QDUUDWLYH�LQWR�D�JUDSKLFDO�UHSUHVHQWDWLRQ�RI
EXVLQHVV�LQIRUPDWLRQ�QHHGV�DQG�UXOHV��&RQILUP�DQG�UHILQH�WKH�PRGHO�ZLWK�WKH�DQDO\VWV�DQG
H[SHUWV�

'HVLJQ

'HVLJQ�WKH�GDWDEDVH�EDVHG�RQ�WKH�PRGHO�GHYHORSHG�LQ�WKH�VWUDWHJ\�DQG�DQDO\VLV�SKDVH�

%XLOG�DQG�'RFXPHQW

� %XLOG�WKH�SURWRW\SH�V\VWHP��:ULWH�DQG�H[HFXWH�WKH�FRPPDQGV�WR�FUHDWH�WKH�WDEOHV�DQG
VXSSRUWLQJ�REMHFWV�IRU�WKH�GDWDEDVH�

� 'HYHORS�XVHU�GRFXPHQWDWLRQ��KHOS�WH[W��DQG�RSHUDWLRQV�PDQXDOV�WR�VXSSRUW�WKH�XVH�DQG�RSHUDWLRQ
RI�WKH�V\VWHP�

,�� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6\VWHP�'HYHORSPHQW�/LIH�&\FOH

6WUDWHJ\

DQG

$QDO\VLV
'HVLJQ

%XLOG

DQG

'RFXPHQW

7UDQVLWLRQ

3URGXFWLRQ



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/��,��

6\VWHP�'HYHORSPHQW�/LIH�&\FOH��FRQWLQXHG�

7UDQVLWLRQ

5HILQH�WKH�SURWRW\SH��0RYH�DQ�DSSOLFDWLRQ�LQWR�SURGXFWLRQ�ZLWK�XVHU�DFFHSWDQFH�WHVWLQJ��FRQYHUVLRQ�RI
H[LVWLQJ�GDWD��DQG�SDUDOOHO�RSHUDWLRQV��0DNH�DQ\�PRGLILFDWLRQV�UHTXLUHG�

3URGXFWLRQ

5ROO�RXW�WKH�V\VWHP�WR�WKH�XVHUV��2SHUDWH�WKH�SURGXFWLRQ�V\VWHP��0RQLWRU�LWV�SHUIRUPDQFH��DQG
HQKDQFH�DQG�UHILQH�WKH�V\VWHP�

1RWH��7KH�YDULRXV�SKDVHV�RI�V\VWHP�GHYHORSPHQW�OLIH�F\FOH�FDQ�EH�FDUULHG�RXW�LWHUDWLYHO\��7KLV�FRXUVH
IRFXVHV�RQ�WKH�EXLOG�SKDVH�RI�WKH�V\VWHP�GHYHORSPHQW�OLIH�F\FOH�

,�� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6\VWHP�'HYHORSPHQW�/LIH�&\FOH

6WUDWHJ\

DQG

$QDO\VLV
'HVLJQ

%XLOG

DQG

'RFXPHQW

7UDQVLWLRQ

3URGXFWLRQ



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/��,��

6WRULQJ�,QIRUPDWLRQ

(YHU\�RUJDQL]DWLRQ�KDV�VRPH�LQIRUPDWLRQ�QHHGV��$�OLEUDU\�NHHSV�D�OLVW�RI�PHPEHUV��ERRNV��GXH�GDWHV�
DQG�ILQHV��$�FRPSDQ\�QHHGV�WR�VDYH�LQIRUPDWLRQ�DERXW�HPSOR\HHV��GHSDUWPHQWV��DQG�VDODULHV��7KHVH
SLHFHV�RI�LQIRUPDWLRQ�DUH�FDOOHG�GDWD�

2UJDQL]DWLRQV�FDQ�VWRUH�GDWD�RQ�YDULRXV�PHGLD�DQG�LQ�GLIIHUHQW�IRUPDWV²IRU�H[DPSOH��D�KDUG�FRS\
GRFXPHQW�LQ�D�ILOLQJ�FDELQHW�RU�GDWD�VWRUHG�LQ�HOHFWURQLF�VSUHDGVKHHWV�RU�LQ�GDWDEDVHV�

$�GDWDEDVH�LV�DQ�RUJDQL]HG�FROOHFWLRQ�RI�LQIRUPDWLRQ�

7R�PDQDJH�GDWDEDVHV��\RX�QHHG�GDWDEDVH�PDQDJHPHQW�V\VWHPV��'%06���$�'%06�LV�D�SURJUDP�WKDW
VWRUHV��UHWULHYHV��DQG�PRGLILHV�GDWD�LQ�WKH�GDWDEDVH�RQ�UHTXHVW��7KHUH�DUH�IRXU�PDLQ�W\SHV�RI�GDWDEDVHV�
KLHUDUFKLFDO��QHWZRUN��UHODWLRQDO��DQG�PRUH�UHFHQWO\�REMHFW�UHODWLRQDO�

1RWH��2UDFOH��LV�D�UHODWLRQDO�GDWDEDVH�PDQDJHPHQW�V\VWHP�DQG�2UDFOH��LV�DQ�REMHFW�UHODWLRQDO
GDWDEDVH�PDQDJHPHQW�V\VWHP�

,�� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'DWD�6WRUDJH�RQ�'LIIHUHQW�0HGLD

(OHFWURQLF
VSUHDGVKHHW

)LOLQJ�FDELQHW

'DWDEDVH

���6$/*5$'(

����*5$'(�����/26$/�����+,6$/

�����������������������������

�����������������������������

�����������������������������

�����������������������������
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,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/��,��

5HODWLRQDO�0RGHO

7KH�SULQFLSOHV�RI�WKH�UHODWLRQDO�PRGHO�ZHUH�ILUVW�RXWOLQHG�E\�'U��(�)��&RGG�LQ�D�-XQH������SDSHU
FDOOHG�³$�5HODWLRQDO�0RGHO�RI�'DWD�IRU�/DUJH�6KDUHG�'DWD�%DQNV�´�,Q�WKLV�SDSHU��'U��&RGG�SURSRVHG
WKH�UHODWLRQDO�PRGHO�IRU�GDWDEDVH�V\VWHPV�

7KH�PRUH�SRSXODU�PRGHOV�XVHG�DW�WKDW�WLPH�ZHUH�KLHUDUFKLFDO�DQG�QHWZRUN��RU�HYHQ�VLPSOH�IODW�ILOH
GDWD�VWUXFWXUHV��5HODWLRQDO�GDWDEDVH�PDQDJHPHQW�V\VWHPV��5'%06��VRRQ�EHFDPH�YHU\�SRSXODU�
HVSHFLDOO\�IRU�WKHLU�HDVH�RI�XVH�DQG�IOH[LELOLW\�LQ�VWUXFWXUH��,Q�DGGLWLRQ��D�QXPEHU�RI�LQQRYDWLYH
YHQGRUV��VXFK�DV�2UDFOH��VXSSOHPHQWHG�WKH�5'%06�ZLWK�D�VXLWH�RI�SRZHUIXO�DSSOLFDWLRQ�GHYHORSPHQW
DQG�XVHU�SURGXFWV��SURYLGLQJ�D�WRWDO�VROXWLRQ�

&RPSRQHQWV�RI�WKH�5HODWLRQDO�0RGHO

� &ROOHFWLRQV�RI�REMHFWV�RU�UHODWLRQV�WKDW�VWRUH�WKH�GDWD

� $�VHW�RI�RSHUDWRUV�WKDW�FDQ�DFW�RQ�WKH�UHODWLRQV�WR�SURGXFH�RWKHU�UHODWLRQV

� 'DWD�LQWHJULW\�IRU�DFFXUDF\�DQG�FRQVLVWHQF\

)RU�PRUH�LQIRUPDWLRQ��VHH�(�)��&RGG��7KH�5HODWLRQDO�0RGHO�IRU�'DWDEDVH�0DQDJHPHQW�9HUVLRQ��
�5HDGLQJ��0DVV���$GGLVRQ�:HVOH\��������

,�� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

5HODWLRQDO�'DWDEDVH�&RQFHSW

� 'U��(�)��&RGG�SURSRVHG�WKH�UHODWLRQDO�PRGHO�IRU
GDWDEDVH�V\VWHPV�LQ������

� ,W�LV�WKH�EDVLV�IRU�WKH�UHODWLRQDO�GDWDEDVH�PDQDJHPHQW
V\VWHP��5'%06��

� 7KH�UHODWLRQDO�PRGHO�FRQVLVWV�RI�WKH�IROORZLQJ�

± &ROOHFWLRQ�RI�REMHFWV�RU�UHODWLRQV

± 6HW�RI�RSHUDWRUV�WR�DFW�RQ�WKH�UHODWLRQV

± 'DWD�LQWHJULW\�IRU�DFFXUDF\�DQG�FRQVLVWHQF\



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/��,��

,�� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'HILQLWLRQ�RI�D�5HODWLRQDO
'DWDEDVH

$�UHODWLRQDO�GDWDEDVH�LV�D�FROOHFWLRQ�RI�UHODWLRQV�RU
WZR�GLPHQVLRQDO�WDEOHV�

'DWDEDVH

(0312�����(1$0(������-2% ��'(3712

����������.,1*�������35(6,'(17 ��������

����������%/$.(������0$1$*(5 ��������

����������&/$5.������0$1$*(5�� ��������
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7DEOH�1DPH��(03

'(3712��'1$0(�� /2&

��������$&&2817,1*�� 1(:�<25.

��������5(6($5&+���� '$//$6

��������6$/(6������� &+,&$*2
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7DEOH�1DPH��'(37

'HILQLWLRQ�RI�D�5HODWLRQDO�'DWDEDVH

$�UHODWLRQDO�GDWDEDVH�XVHV�UHODWLRQV�RU�WZR�GLPHQVLRQDO�WDEOHV�WR�VWRUH�LQIRUPDWLRQ�

)RU�H[DPSOH��\RX�PLJKW�ZDQW�WR�VWRUH�LQIRUPDWLRQ�DERXW�DOO�WKH�HPSOR\HHV�LQ�\RXU�FRPSDQ\��,Q�D
UHODWLRQDO�GDWDEDVH��\RX�FUHDWH�VHYHUDO�WDEOHV�WR�VWRUH�GLIIHUHQW�SLHFHV�RI�LQIRUPDWLRQ�DERXW�\RXU
HPSOR\HHV��VXFK�DV�DQ�HPSOR\HH�WDEOH��D�GHSDUWPHQW�WDEOH��DQG�D�VDODU\�WDEOH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/��,��

,�� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'DWD�0RGHOV

0RGHO�RI
V\VWHP

LQ�FOLHQW¶V
PLQG

(QWLW\�PRGHO�RI
FOLHQW¶V�PRGHO

7DEOH�PRGHO
RI�HQWLW\�PRGHO

7DEOHV�RQ�GLVN

6HUYHU

'DWD�0RGHOV

0RGHOV�DUH�D�FRUQHUVWRQH�RI�GHVLJQ��(QJLQHHUV�EXLOG�D�PRGHO�RI�D�FDU�WR�ZRUN�RXW�DQ\�GHWDLOV�EHIRUH
SXWWLQJ�LW�LQWR�SURGXFWLRQ��,Q�WKH�VDPH�PDQQHU��V\VWHP�GHVLJQHUV�GHYHORS�PRGHOV�WR�H[SORUH�LGHDV�DQG
LPSURYH�WKH�XQGHUVWDQGLQJ�RI�WKH�GDWDEDVH�GHVLJQ�

3XUSRVH�RI�0RGHOV

0RGHOV�KHOS�FRPPXQLFDWH�WKH�FRQFHSWV�LQ�SHRSOH¶V�PLQGV��7KH\�FDQ�EH�XVHG�WR�GR�WKH�IROORZLQJ�

� &RPPXQLFDWH

� &DWHJRUL]H

� 'HVFULEH

� 6SHFLI\

� ,QYHVWLJDWH

� (YROYH

� $QDO\]H

� ,PLWDWH

7KH�REMHFWLYH�LV�WR�SURGXFH�D�PRGHO�WKDW�ILWV�D�PXOWLWXGH�RI�WKHVH�XVHV��FDQ�EH�XQGHUVWRRG�E\�DQ�HQG
XVHU��DQG�FRQWDLQV�VXIILFLHQW�GHWDLO�IRU�D�GHYHORSHU�WR�EXLOG�D�GDWDEDVH�V\VWHP�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/��,��

,�� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

� &UHDWH�DQ�HQWLW\�UHODWLRQVKLS�GLDJUDP�IURP
EXVLQHVV�VSHFLILFDWLRQV�RU�QDUUDWLYHV

� 6FHQDULR

± ³������$VVLJQ�RQH�RU�PRUH�HPSOR\HHV�WR�D
GHSDUWPHQW������´

± ³������6RPH�GHSDUWPHQWV�GR�QRW�\HW�KDYH
DVVLJQHG�HPSOR\HHV������´

(QWLW\�5HODWLRQVKLS�0RGHO

(03/2<((
�
� QXPEHU

 QDPH
R MRE�WLWOH

'(3$570(17
�
� QXPEHU

 QDPH
R ORFDWLRQ

DVVLJQHG�WR

FRPSRVHG�RI

(5�0RGHOLQJ

,Q�DQ�HIIHFWLYH�V\VWHP��GDWD�LV�GLYLGHG�LQWR�GLVFUHWH�FDWHJRULHV�RU�HQWLWLHV��$Q�HQWLW\�UHODWLRQVKLS��(5�
PRGHO�LV�DQ�LOOXVWUDWLRQ�RI�YDULRXV�HQWLWLHV�LQ�D�EXVLQHVV�DQG�WKH�UHODWLRQVKLSV�EHWZHHQ�WKHP��$Q�(5
PRGHO�LV�GHULYHG�IURP�EXVLQHVV�VSHFLILFDWLRQV�RU�QDUUDWLYHV�DQG�EXLOW�GXULQJ�WKH�DQDO\VLV�SKDVH�RI�WKH
V\VWHP�GHYHORSPHQW�OLIH�F\FOH��(5�PRGHOV�VHSDUDWH�WKH�LQIRUPDWLRQ�UHTXLUHG�E\�D�EXVLQHVV�IURP�WKH
DFWLYLWLHV�SHUIRUPHG�ZLWKLQ�D�EXVLQHVV��$OWKRXJK�EXVLQHVVHV�FDQ�FKDQJH�WKHLU�DFWLYLWLHV��WKH�W\SH�RI
LQIRUPDWLRQ�WHQGV�WR�UHPDLQ�FRQVWDQW��7KHUHIRUH��WKH�GDWD�VWUXFWXUHV�DOVR�WHQG�WR�EH�FRQVWDQW�

%HQHILWV�RI�(5�0RGHOLQJ

� 'RFXPHQWV�LQIRUPDWLRQ�IRU�WKH�RUJDQL]DWLRQ�LQ�D�FOHDU��SUHFLVH�IRUPDW

� 3URYLGHV�D�FOHDU�SLFWXUH�RI�WKH�VFRSH�RI�WKH�LQIRUPDWLRQ�UHTXLUHPHQW

� 3URYLGHV�DQ�HDVLO\�XQGHUVWRRG�SLFWRULDO�PDS�IRU�WKH�GDWDEDVH�GHVLJQ

� 2IIHUV�DQ�HIIHFWLYH�IUDPHZRUN�IRU�LQWHJUDWLQJ�PXOWLSOH�DSSOLFDWLRQV

.H\�&RPSRQHQWV

� (QWLW\��$�WKLQJ�RI�VLJQLILFDQFH�DERXW�ZKLFK�LQIRUPDWLRQ�QHHGV�WR�EH�NQRZQ��([DPSOHV�DUH
GHSDUWPHQWV��HPSOR\HHV��DQG�RUGHUV�

� $WWULEXWH��6RPHWKLQJ�WKDW�GHVFULEHV�RU�TXDOLILHV�DQ�HQWLW\��)RU�H[DPSOH��IRU�WKH�HPSOR\HH�HQWLW\�
WKH�DWWULEXWHV�ZRXOG�EH�WKH�HPSOR\HH�QXPEHU��QDPH��MRE�WLWOH��KLUH�GDWH��GHSDUWPHQW�QXPEHU�
DQG�VR�RQ��(DFK�RI�WKH�DWWULEXWHV�LV�HLWKHU�UHTXLUHG�RU�RSWLRQDO��7KLV�VWDWH�LV�FDOOHG�RSWLRQDOLW\�

� 5HODWLRQVKLS��$�QDPHG�DVVRFLDWLRQ�EHWZHHQ�HQWLWLHV�VKRZLQJ�RSWLRQDOLW\�DQG�GHJUHH��([DPSOHV
DUH�HPSOR\HHV�DQG�GHSDUWPHQWV��DQG�RUGHUV�DQG�LWHPV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/��,���

,��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

(QWLW\�5HODWLRQVKLS
0RGHOLQJ�&RQYHQWLRQV

(QWLW\
6RIW�ER[
6LQJXODU��XQLTXH�QDPH
8SSHUFDVH
6\QRQ\P�LQ�SDUHQWKHVHV

$WWULEXWH
6LQJXODU�QDPH
/RZHUFDVH
0DQGDWRU\�PDUNHG�ZLWK�³
´
2SWLRQDO�PDUNHG�ZLWK�³R´

8QLTXH�,GHQWLILHU��8,'�
3ULPDU\�PDUNHG�ZLWK�³�´
6HFRQGDU\�PDUNHG�ZLWK�³���´

(03/2<((
�
� QXPEHU

 QDPH
R MRE�WLWOH

'(3$570(17
�
� QXPEHU

 QDPH
R ORFDWLRQ

DVVLJQHG�WR

FRPSRVHG�RI

(QWLWLHV

7R�UHSUHVHQW�DQ�HQWLW\�LQ�D�PRGHO��XVH�WKH�IROORZLQJ�FRQYHQWLRQV�

� 6RIW�ER[�ZLWK�DQ\�GLPHQVLRQV

� 6LQJXODU��XQLTXH�HQWLW\�QDPH

� (QWLW\�QDPH�LQ�XSSHUFDVH

� 2SWLRQDO�V\QRQ\P�QDPHV�LQ�XSSHUFDVH�ZLWKLQ�SDUHQWKHVHV�����

$WWULEXWHV

7R�UHSUHVHQW�DQ�DWWULEXWH�LQ�D�PRGHO��XVH�WKH�IROORZLQJ�FRQYHQWLRQV�

� 8VH�VLQJXODU�QDPHV�LQ�ORZHUFDVH

� 7DJ�PDQGDWRU\�DWWULEXWHV��RU�YDOXHV�WKDW�PXVW�EH�NQRZQ��ZLWK�DQ�DVWHULVN��


� 7DJ�RSWLRQDO�DWWULEXWHV��RU�YDOXHV�WKDW�PD\�EH�NQRZQ��ZLWK�WKH�OHWWHU�R

5HODWLRQVKLSV

6\PERO 'HVFULSWLRQ

'DVKHG�OLQH 2SWLRQDO�HOHPHQW�LQGLFDWLQJ�³PD\�EH´

6ROLG�OLQH 0DQGDWRU\�HOHPHQW�LQGLFDWLQJ�³PXVW�EH´

&URZ¶V�IRRW 'HJUHH�HOHPHQW�LQGLFDWLQJ�³RQH�RU�PRUH´

6LQJOH�OLQH 'HJUHH�HOHPHQW�LQGLFDWLQJ�³RQH�DQG�RQO\�RQH´



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/��,���

,��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

(QWLW\�5HODWLRQVKLS
0RGHOLQJ�&RQYHQWLRQV

(QWLW\
6RIW�ER[
6LQJXODU��XQLTXH�QDPH
8SSHUFDVH
6\QRQ\P�LQ�SDUHQWKHVHV

$WWULEXWH
6LQJXODU�QDPH
/RZHUFDVH
0DQGDWRU\�PDUNHG�ZLWK�³
´
2SWLRQDO�PDUNHG�ZLWK�³R´

8QLTXH�,GHQWLILHU��8,'�
3ULPDU\�PDUNHG�ZLWK�³�´
6HFRQGDU\�PDUNHG�ZLWK�³���´

(03/2<((
�
� QXPEHU

 QDPH
R MRE�WLWOH

'(3$570(17
�
� QXPEHU

 QDPH
R ORFDWLRQ

DVVLJQHG�WR

FRPSRVHG�RI

5HODWLRQVKLSV

(DFK�GLUHFWLRQ�RI�WKH�UHODWLRQVKLS�FRQWDLQV�

� $�QDPH��IRU�H[DPSOH��WDXJKW�E\�RU�DVVLJQHG�WR

� $Q�RSWLRQDOLW\��HLWKHU�PXVW�EH�RU�PD\�EH

� $�GHJUHH��HLWKHU�RQH�DQG�RQO\�RQH�RU�RQH�RU�PRUH

1RWH��7KH�WHUP�FDUGLQDOLW\�LV�D�V\QRQ\P�IRU�WKH�WHUP�GHJUHH�

(DFK�VRXUFH�HQWLW\�^PD\�EH�_�PXVW�EH`�UHODWLRQVKLS�QDPH�^RQH�DQG�RQO\�RQH�_�RQH�RU�PRUH`�GHVWLQDWLRQ
HQWLW\�

1RWH��7KH�FRQYHQWLRQ�LV�WR�UHDG�FORFNZLVH�

8QLTXH�,GHQWLILHUV

$�XQLTXH�LGHQWLILHU��8,'��LV�DQ\�FRPELQDWLRQ�RI�DWWULEXWHV�RU�UHODWLRQVKLSV��RU�ERWK��WKDW�VHUYHV�WR
GLVWLQJXLVK�RFFXUUHQFHV�RI�DQ�HQWLW\��(DFK�HQWLW\�RFFXUUHQFH�PXVW�EH�XQLTXHO\�LGHQWLILDEOH�

� 7DJ�HDFK�DWWULEXWH�WKDW�LV�SDUW�RI�WKH�8,'�ZLWK�D�QXPEHU�V\PERO���

� 7DJ�VHFRQGDU\�8,'V�ZLWK�D�QXPEHU�VLJQ�LQ�SDUHQWKHVHV�����
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,��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

5HODWLRQDO�'DWDEDVH�7HUPLQRORJ\

�

� � �

�
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7HUPLQRORJ\�8VHG�LQ�D�5HODWLRQDO�'DWDEDVH

$�UHODWLRQDO�GDWDEDVH�FDQ�FRQWDLQ�RQH�RU�PDQ\�WDEOHV��$�WDEOH�LV�WKH�EDVLF�VWRUDJH�VWUXFWXUH�RI�DQ�5'%06��$
WDEOH�KROGV�DOO�WKH�GDWD�QHFHVVDU\�DERXW�VRPHWKLQJ�LQ�WKH�UHDO�ZRUOG²IRU�H[DPSOH��HPSOR\HHV��LQYRLFHV��RU
FXVWRPHUV�

7KH�VOLGH�VKRZV�WKH�FRQWHQWV�RI�WKH�(03�WDEOH�RU�UHODWLRQ��7KH�QXPEHUV�LQGLFDWH�WKH�IROORZLQJ�

��� $�VLQJOH�URZ�RU�WXSOH�UHSUHVHQWLQJ�DOO�GDWD�UHTXLUHG�IRU�D�SDUWLFXODU�HPSOR\HH��(DFK�URZ�LQ�D�WDEOH�
VKRXOG�EH�LGHQWLILHG�E\�D�SULPDU\�NH\��ZKLFK�DOORZV�QR�GXSOLFDWH�URZV��7KH�RUGHU�RI�URZV�LV�
LQVLJQLILFDQW��VSHFLI\�WKH�URZ�RUGHU�ZKHQ�WKH�GDWD�LV�UHWULHYHG�

��� $�FROXPQ�RU�DWWULEXWH�FRQWDLQLQJ�WKH�HPSOR\HH�QXPEHU��ZKLFK�LV�DOVR�WKH�SULPDU\�NH\��7KH�
HPSOR\HH�QXPEHU�LGHQWLILHV�D�XQLTXH�HPSOR\HH�LQ�WKH�(03�WDEOH��$�SULPDU\�NH\�PXVW�FRQWDLQ�D�YDOXH�

��� $�FROXPQ�WKDW�LV�QRW�D�NH\�YDOXH��$�FROXPQ�UHSUHVHQWV�RQH�NLQG�RI�GDWD�LQ�D�WDEOH��LQ�WKH�H[DPSOH��
WKH�MRE�WLWOH�RI�DOO�WKH�HPSOR\HHV��&ROXPQ�RUGHU�LV�LQVLJQLILFDQW�ZKHQ�VWRULQJ�GDWD��VSHFLI\�WKH�
FROXPQ�RUGHU�ZKHQ�WKH�GDWD�LV�UHWULHYHG�

��� $�FROXPQ�FRQWDLQLQJ�WKH�GHSDUWPHQW�QXPEHU��ZKLFK�LV�DOVR�D�IRUHLJQ�NH\��$�IRUHLJQ�NH\�LV�D�FROXPQ
WKDW�GHILQHV�KRZ�WDEOHV�UHODWH�WR�HDFK�RWKHU��$�IRUHLJQ�NH\�UHIHUV�WR�D�SULPDU\�NH\�RU�D�XQLTXH�NH\�LQ
DQRWKHU�WDEOH��,Q�WKH�H[DPSOH��'(3712�XQLTXHO\�LGHQWLILHV�D�GHSDUWPHQW�LQ�WKH�'(37�WDEOH�

��� $�ILHOG�FDQ�EH�IRXQG�DW�WKH�LQWHUVHFWLRQ�RI�D�URZ�DQG�D�FROXPQ��7KHUH�FDQ�EH�RQO\�RQH�YDOXH�LQ�LW�

�� $�ILHOG�PD\�KDYH�QR�YDOXH�LQ�LW��7KLV�LV�FDOOHG�D�QXOO�YDOXH��,Q�WKH�(03�WDEOH��RQO\�HPSOR\HHV�ZKR�
KDYH�D�UROH�RI�VDOHVPDQ�KDYH�D�YDOXH�LQ�WKH�&200��FRPPLVVLRQ��ILHOG�

1RWH��1XOO�YDOXHV�DUH�FRYHUHG�IXUWKHU�LQ�VXEVHTXHQW�OHVVRQV�
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,��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

5HODWLQJ�0XOWLSOH�7DEOHV

� (DFK�URZ�RI�GDWD�LQ�D�WDEOH�LV�XQLTXHO\
LGHQWLILHG�E\�D�SULPDU\�NH\��3.��

7DEOH�1DPH��(03 7DEOH�1DPH��'(37

3ULPDU\�NH\ 3ULPDU\�NH\

� <RX�FDQ�ORJLFDOO\�UHODWH�GDWD�IURP
PXOWLSOH�WDEOHV�XVLQJ�IRUHLJQ�NH\V��).��

)RUHLJQ�NH\

(0312�����(1$0(������-2% ��'(3712

����������.,1*�������35(6,'(17 ��������

����������%/$.(������0$1$*(5 ��������

����������&/$5.������0$1$*(5�� ��������

����������-21(6������0$1$*(5 ��������

'(3712��'1$0(�� /2&

��������$&&2817,1*�� 1(:�<25.

��������5(6($5&+���� '$//$6

��������6$/(6������� &+,&$*2

��������23(5$7,216� %26721

5HODWLQJ�0XOWLSOH�7DEOHV

(DFK�WDEOH�FRQWDLQV�GDWD�WKDW�GHVFULEHV�H[DFWO\�RQH�HQWLW\��)RU�H[DPSOH��WKH�(03�WDEOH�FRQWDLQV
LQIRUPDWLRQ�DERXW�HPSOR\HHV��&DWHJRULHV�RI�GDWD�DUH�OLVWHG�DFURVV�WKH�WRS�RI�HDFK�WDEOH��DQG�LQGLYLGXDO
FDVHV�DUH�OLVWHG�EHORZ��8VLQJ�D�WDEOH�IRUPDW��\RX�FDQ�UHDGLO\�YLVXDOL]H��XQGHUVWDQG��DQG�XVH�LQIRUPDWLRQ�

%HFDXVH�GDWD�DERXW�GLIIHUHQW�HQWLWLHV�LV�VWRUHG�LQ�GLIIHUHQW�WDEOHV��\RX�PD\�QHHG�WR�FRPELQH�WZR�RU�PRUH
WDEOHV�WR�DQVZHU�D�SDUWLFXODU�TXHVWLRQ��)RU�H[DPSOH��\RX�PD\�ZDQW�WR�NQRZ�WKH�ORFDWLRQ�RI�WKH�GHSDUWPHQW
ZKHUH�DQ�HPSOR\HH�ZRUNV��,Q�WKLV�VFHQDULR��\RX�QHHG�LQIRUPDWLRQ�IURP�WKH�(03�WDEOH��ZKLFK�FRQWDLQV
GDWD�DERXW�HPSOR\HHV��DQG�WKH�'(37�WDEOH��ZKLFK�FRQWDLQV�LQIRUPDWLRQ�DERXW�GHSDUWPHQWV���$Q�5'%06
HQDEOHV�\RX�WR�UHODWH�WKH�GDWD�LQ�RQH�WDEOH�WR�WKH�GDWD�LQ�DQRWKHU�E\�XVLQJ�WKH�IRUHLJQ�NH\V��$�IRUHLJQ�NH\
LV�D�FROXPQ�RU�D�VHW�RI�FROXPQV�WKDW�UHIHU�WR�D�SULPDU\�NH\�LQ�WKH�VDPH�WDEOH�RU�DQRWKHU�WDEOH�

7KH�DELOLW\�WR�UHODWH�GDWD�LQ�RQH�WDEOH�WR�GDWD�LQ�DQRWKHU�HQDEOHV�\RX�WR�RUJDQL]H�LQIRUPDWLRQ�LQ�VHSDUDWH�
PDQDJHDEOH�XQLWV��(PSOR\HH�GDWD�FDQ�EH�NHSW�ORJLFDOO\�GLVWLQFW�IURP�GHSDUWPHQW�GDWD�E\�VWRULQJ�LW�LQ�D
VHSDUDWH�WDEOH�

*XLGHOLQHV�IRU�3ULPDU\�.H\V�DQG�)RUHLJQ�.H\V

� 1R�GXSOLFDWH�YDOXHV�DUH�DOORZHG�LQ�D�SULPDU\�NH\�

� 3ULPDU\�NH\V�JHQHUDOO\�FDQQRW�EH�FKDQJHG�

� )RUHLJQ�NH\V�DUH�EDVHG�RQ�GDWD�YDOXHV�DQG�DUH�SXUHO\�ORJLFDO��QRW�SK\VLFDO��SRLQWHUV�

� $�IRUHLJQ�NH\�YDOXH�PXVW�PDWFK�DQ�H[LVWLQJ�SULPDU\�NH\�YDOXH�RU�XQLTXH�NH\�YDOXH��RU�HOVH�EH�QXOO�

� <RX�FDQQRW�GHILQH�IRUHLJQ�NH\V�ZLWKRXW�H[LVWLQJ�SULPDU\��XQLTXH��NH\V�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/��,���

3URSHUWLHV�RI�D�5HODWLRQDO�'DWDEDVH

,Q�D�UHODWLRQDO�GDWDEDVH��\RX�GR�QRW�VSHFLI\�WKH�DFFHVV�URXWH�WR�WKH�WDEOHV��DQG�\RX�GR�QRW�QHHG�WR
NQRZ�KRZ�WKH�GDWD�LV�DUUDQJHG�SK\VLFDOO\�

7R�DFFHVV�WKH�GDWDEDVH��\RX�H[HFXWH�D�VWUXFWXUHG�TXHU\�ODQJXDJH��64/��VWDWHPHQW��ZKLFK�LV�WKH
$PHULFDQ�1DWLRQDO�6WDQGDUGV�,QVWLWXWH��$16,��VWDQGDUG�ODQJXDJH�IRU�RSHUDWLQJ�XSRQ�UHODWLRQDO
GDWDEDVHV��7KH�ODQJXDJH�FRQWDLQV�D�ODUJH�VHW�RI�RSHUDWRUV�IRU�SDUWLWLRQLQJ�DQG�FRPELQLQJ�UHODWLRQV�
7KH�GDWDEDVH�FDQ�EH�PRGLILHG�E\�XVLQJ�WKH�64/�VWDWHPHQWV�

,��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

5HODWLRQDO�'DWDEDVH�3URSHUWLHV

$�UHODWLRQDO�GDWDEDVH

� &DQ�EH�DFFHVVHG�DQG�PRGLILHG�E\
H[HFXWLQJ�VWUXFWXUHG�TXHU\�ODQJXDJH
�64/��VWDWHPHQWV

� &RQWDLQV�D�FROOHFWLRQ�RI�WDEOHV�ZLWK�QR
SK\VLFDO�SRLQWHUV

� 8VHV�D�VHW�RI�RSHUDWRUV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/��,���

6WUXFWXUHG�4XHU\�/DQJXDJH

64/�DOORZV�\RX�WR�FRPPXQLFDWH�ZLWK�WKH�VHUYHU�DQG�KDV�WKH�IROORZLQJ�DGYDQWDJHV�

� (IILFLHQW

� (DV\�WR�OHDUQ�DQG�XVH

� )XQFWLRQDOO\�FRPSOHWH��64/�DOORZV�\RX�WR�GHILQH��UHWULHYH��DQG�PDQLSXODWH�GDWD�LQ�WKH�WDEOHV��

,��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&RPPXQLFDWLQJ�ZLWK�D�5'%06
8VLQJ�64/

64/!�6(/(&7�ORF�
�����)520���GHSW�

64/�VWDWHPHQW
LV�HQWHUHG

'DWDEDVH

6WDWHPHQW�LV�VHQW�WR
GDWDEDVH

/2&

�������������

1(:�<25.

'$//$6

&+,&$*2

%26721

'DWD�LV�GLVSOD\HG
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5HODWLRQDO�'DWDEDVH�0DQDJHPHQW�6\VWHP

2UDFOH�SURYLGHV�D�IOH[LEOH�5'%06�FDOOHG�2UDFOH���8VLQJ�LWV�IHDWXUHV��\RX�FDQ�VWRUH�DQG�PDQDJH�GDWD
ZLWK�DOO�WKH�DGYDQWDJHV�RI�D�UHODWLRQDO�VWUXFWXUH�SOXV�3/�64/��DQ�HQJLQH�WKDW�SURYLGHV�\RX�ZLWK�WKH
DELOLW\�WR�VWRUH�DQG�H[HFXWH�SURJUDP�XQLWV��7KH�VHUYHU�RIIHUV�WKH�RSWLRQV�RI�UHWULHYLQJ�GDWD�EDVHG�RQ
RSWLPL]DWLRQ�WHFKQLTXHV��,W�LQFOXGHV�VHFXULW\�IHDWXUHV�WKDW�FRQWURO�KRZ�D�GDWDEDVH�LV�DFFHVVHG�DQG
XVHG��2WKHU�IHDWXUHV�LQFOXGH�FRQVLVWHQF\�DQG�SURWHFWLRQ�RI�GDWD�WKURXJK�ORFNLQJ�PHFKDQLVPV�

2UDFOH�DSSOLFDWLRQV�PD\�UXQ�RQ�WKH�VDPH�FRPSXWHU�DV�WKH�2UDFOH�6HUYHU��$OWHUQDWLYHO\��\RX�FDQ�UXQ
DSSOLFDWLRQV�RQ�D�V\VWHP�ORFDO�WR�WKH�XVHU�DQG�UXQ�WKH�2UDFOH�6HUYHU�RQ�DQRWKHU�V\VWHP��FOLHQW�VHUYHU
DUFKLWHFWXUH���,Q�WKLV�FOLHQW�VHUYHU�HQYLURQPHQW��D�ZLGH�UDQJH�RI�FRPSXWLQJ�UHVRXUFHV�FDQ�EH�XVHG��)RU
H[DPSOH��D�IRUP�EDVHG�DLUOLQH�UHVHUYDWLRQ�DSSOLFDWLRQ�FDQ�UXQ�RQ�D�FOLHQW�SHUVRQDO�FRPSXWHU�ZKLOH
DFFHVVLQJ�IOLJKW�GDWD�WKDW�LV�FRQYHQLHQWO\�PDQDJHG�E\�DQ�2UDFOH�6HUYHU�RQ�D�FHQWUDO�FRPSXWHU�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�&RQFHSWV�0DQXDO��5HOHDVH���

,��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

5HODWLRQDO�'DWDEDVH
0DQDJHPHQW�6\VWHP

8VHU�WDEOHV 'DWD
GLFWLRQDU\

6HUYHU
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,��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2UDFOH���2EMHFW�5HODWLRQDO
'DWDEDVH�0DQDJHPHQW�6\VWHP

� 8VHU�GHILQHG�GDWDW\SHV�DQG�REMHFWV

� )XOO\�FRPSDWLEOH�ZLWK�UHODWLRQDO
GDWDEDVH

� 6XSSRUW�RI�PXOWLPHGLD�DQG�ODUJH�REMHFWV

� +LJK�TXDOLW\�GDWDEDVH�VHUYHU�IHDWXUHV

$ERXW�2UDFOH�

2UDFOH��LV�WKH�ILUVW�REMHFW�FDSDEOH�GDWDEDVH�GHYHORSHG�E\�2UDFOH��,W�H[WHQGV�WKH�GDWD�PRGHOLQJ
FDSDELOLWLHV�RI�2UDFOH��WR�VXSSRUW�D�QHZ�REMHFW�UHODWLRQDO�GDWDEDVH�PRGHO��2UDFOH��SURYLGHV�D�QHZ
HQJLQH�WKDW�EULQJV�REMHFW�RULHQWHG�SURJUDPPLQJ��FRPSOH[�GDWDW\SHV��FRPSOH[�EXVLQHVV�REMHFWV��DQG
IXOO�FRPSDWLELOLW\�ZLWK�WKH�UHODWLRQDO�ZRUOG�

2UDFOH��H[WHQGV�2UDFOH��LQ�PDQ\�ZD\V��,W�LQFOXGHV�VHYHUDO�IHDWXUHV�IRU�LPSURYHG�SHUIRUPDQFH�DQG
IXQFWLRQDOLW\�RI�RQOLQH�WUDQVDFWLRQ�SURFHVVLQJ��2/73��DSSOLFDWLRQV��VXFK�DV�EHWWHU�VKDULQJ�RI�UXQWLPH
GDWD�VWUXFWXUHV��ODUJHU�EXIIHU�FDFKHV��DQG�GHIHUUDEOH�FRQVWUDLQWV��'DWD�ZDUHKRXVH�DSSOLFDWLRQV�ZLOO
EHQHILW�IURP�HQKDQFHPHQWV�VXFK�DV�SDUDOOHO�H[HFXWLRQ�RI�LQVHUW��XSGDWH��DQG�GHOHWH�RSHUDWLRQV�
SDUWLWLRQLQJ��DQG�SDUDOOHO�DZDUH�TXHU\�RSWLPL]DWLRQ��2SHUDWLQJ�ZLWKLQ�WKH�1HWZRUN�&RPSXWLQJ
$UFKLWHFWXUH��1&$��IUDPHZRUN��2UDFOH��VXSSRUWV�FOLHQW�VHUYHU�DQG�:HE�EDVHG�DSSOLFDWLRQV�WKDW�DUH
GLVWULEXWHG�DQG�PXOWLWLHUHG�

2UDFOH��FDQ�VFDOH�WHQV�RI�WKRXVDQGV�RI�FRQFXUUHQW�XVHUV��VXSSRUW�XS�WR�����SHWDE\WHV��DQG�FDQ�KDQGOH
DQ\�W\SH�RI�GDWD��LQFOXGLQJ�WH[W��VSDWLDO��LPDJH��VRXQG��YLGHR��DQG�WLPH�VHULHV�DV�ZHOO�DV�WUDGLWLRQDO
VWUXFWXUHG�GDWD�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�&RQFHSWV�0DQXDO��5HOHDVH���



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/��,���

,��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2UDFOH�L��,QWHUQHW�3ODWIRUP
'DWDEDVH�IRU�,QWHUQHW�&RPSXWLQJ

)HDWXUHV
� $GYDQFHG�WRROV�WR�PDQDJH�DOO�W\SHV�RI�GDWD
RQ�:HE�VLWHV

� 0RUH�WKDQ�D�VLPSOH�UHODWLRQDO�GDWD�VWRUH��L)6

� ,QWHJUDWHG�-DYD�90�LQ�WKH�VHUYHU��-6HUYHU

� %HWWHU�SHUIRUPDQFH��VWURQJHU�VHFXULW\�
ODQJXDJH�LPSURYHPHQW

� *UHDWHU�LQWHJUDWLRQ�ZLWK�:LQGRZV�17
HQYLURQPHQW��$SS:L]DUG

$ERXW�2UDFOH�L

2UDFOH�L��WKH�GDWDEDVH�IRU�,QWHUQHW�FRPSXWLQJ��SURYLGHV�DGYDQFHG�WRROV�WR�PDQDJH�DOO�W\SHV�RI�GDWD�LQ
:HE�VLWHV�

,W�LV�PXFK�PRUH�WKDQ�D�VLPSOH�UHODWLRQDO�GDWD�VWRUH��7KH�,QWHUQHW�)LOH�6\VWHP��L)6��FRPELQHV�WKH�SRZHU
RI�2UDFOH�L�ZLWK�WKH�HDVH�RI�XVH�RI�D�ILOH�V\VWHP��,W�DOORZV�XVHUV�WR�PRYH�DOO�RI�WKHLU�GDWD�LQWR�WKH
2UDFOH�L�GDWDEDVH��ZKHUH�LW�FDQ�EH�VWRUHG�DQG�PDQDJHG�PRUH�HIILFLHQWO\��(QG�XVHUV�FDQ�HDVLO\�DFFHVV
ILOHV�DQG�IROGHUV�LQ�2UDFOH�L)6�YLD�D�YDULHW\�RI�SURWRFROV��VXFK�DV�+70/��)73��DQG�,0$3���JLYLQJ
WKHP�XQLYHUVDO�DFFHVV�WR�WKHLU�GDWD�

2UDFOH�L�LQWHU0HGLD�DOORZV�XVHUV�WR�ZHE�HQDEOH�WKHLU�PXOWL�PHGLD�GDWD²LQFOXGLQJ�LPDJH��WH[W��DXGLR�
DQG�YLGHR�GDWD��2UDFOH�L�LQFOXGHV�D�UREXVW��LQWHJUDWHG��DQG�VFDODEOH�-DYD�9LUWXDO�0DFKLQH�ZLWKLQ�WKH
VHUYHU��-VHUYHU���WKXV�VXSSRUWLQJ�-DYD�LQ�DOO�WLHUV�RI�DSSOLFDWLRQV��7KLV�HOLPLQDWHV�WKH�QHFHVVLW\�RI
UHFRPSLOLQJ�RU�PRGLI\LQJ�-DYD�FRGH�ZKHQ�LW�LV�WR�EH�GHSOR\HG�RQ�D�GLIIHUHQW�WLHU�

:LWK�WKH�QHZO\�LQWURGXFHG�UHVRXUFH�PDQDJHPHQW��WKH�'%$�FDQ�FKRRVH�WKH�EHVW�PHWKRG�WR�ILW�DQ
DSSOLFDWLRQ¶V�SURILOH�DQG�ZRUNORDG��7KH�H[WHQGHG�IHDWXUHV�RI�SDUDOOHO�VHUYHU�DQG�QHWZRUNLQJ�LPSURYHV
HDVH�RI�V\VWHP�DGPLQLVWUDWLRQ��7KH�H[WHQGHG�IXQFWLRQDOLW\�RI�DGYDQFHG�UHSOLFDWLRQ�UHVXOWV�LQ�EHWWHU
SHUIRUPDQFH�DQG�LPSURYHG�VHFXULW\��6LJQLILFDQW�QHZ�IXQFWLRQDOLWLHV�KDYH�EHHQ�DGGHG�WR�ODQJXDJHV�

2UDFOH�L�SURYLGHV�IXOO��QDWLYH�LQWHJUDWLRQ�ZLWK�0LFURVRIW�7UDQVDFWLRQ�6HUYHU��076��LQ�WKH�:LQGRZV
17�HQYLURQPHQW��$SSOLFDWLRQ�GHYHORSPHQW�LV�VLPSOLILHG�E\�WKH�2UDFOH�$SSOLFDWLRQ�:L]DUG
�$SS:L]DUG��IRU�9LVXDO�6WXGLR��ZKLFK�SURYLGHV�GHYHORSHUV�ZLWK�D�*8,�WRRO�IRU�FUHDWLQJ�D�9LVXDO�&���
9LVXDO�,QWHUGHY��RU�9LVXDO�%DVLF�DSSOLFDWLRQV�DFFHVVLQJ�GDWD�LQ�DQ�2UDFOH�GDWDEDVH�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�&RQFHSWV�0DQXDO��5HOHDVH��L�
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2UDFOH�,QWHUQHW�3ODWIRUP

2UDFOH�RIIHUV�D�FRPSUHKHQVLYH�KLJK�SHUIRUPDQFH�,QWHUQHW�SODWIRUP�IRU�H�FRPPHUFH�DQG�GDWD
ZDUHKRXVLQJ��7KLV�LQWHJUDWHG�SODWIRUP�LQFOXGHV�HYHU\WKLQJ�QHHGHG�WR�GHYHORS��GHSOR\��DQG�PDQDJH
,QWHUQHW�DSSOLFDWLRQV��7KH�2UDFOH�,QWHUQHW�3ODWIRUP�LV�EXLOW�RQ�WKUHH�FRUH�SLHFHV�

� %URZVHU�EDVHG�FOLHQWV�WR�SURFHVV�SUHVHQWDWLRQ

� $SSOLFDWLRQ�VHUYHUV�WR�H[HFXWH�EXVLQHVV�ORJLF�DQG�VHUYH�SUHVHQWDWLRQ�ORJLF�WR�EURZVHU�EDVHG
FOLHQWV

� 'DWDEDVHV�WR�H[HFXWH�GDWDEDVH�LQWHQVLYH�EXVLQHVV�ORJLF�DQG�VHUYH�GDWD

2UDFOH�RIIHUV�D�ZLGH�YDULHW\�RI�WKH�PRVW�DGYDQFHG�JUDSKLFDO�XVHU�LQWHUIDFH��*8,��GULYHQ�GHYHORSPHQW
WRROV�WR�EXLOG�EXVLQHVV�DSSOLFDWLRQV��DV�ZHOO�DV�D�ODUJH�VXLWH�RI�VRIWZDUH�DSSOLFDWLRQV�IRU�PDQ\�DUHDV�RI
EXVLQHVV�DQG�LQGXVWU\��6WRUHG�SURFHGXUHV��IXQFWLRQV��DQG�SDFNDJHV�FDQ�EH�ZULWWHQ�E\�XVLQJ�64/�
3/�64/��RU�-DYD�

,��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2UDFOH�,QWHUQHW�3ODWIRUP
&OLHQWV
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,QWHUQHW�DSSOLFDWLRQV

3UHVHQWDWLRQ�DQG
EXVLQHVV�ORJLF

%XVLQHVV�ORJLF
DQG�GDWD

$Q\�EURZVHU $Q\�)73�FOLHQW
$Q\�PDLO
FOLHQW

-DYD

64/

3/�64/
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,��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

64/�6WDWHPHQWV
6(/(&7

,16(57
83'$7(
'(/(7(

&5($7(
$/7(5
'523
5(1$0(
7581&$7(

&200,7
52//%$&.
6$9(32,17

*5$17
5(92.(

�'DWD�UHWULHYDO�

'DWD�PDQLSXODWLRQ�ODQJXDJH��'0/�

'DWD�GHILQLWLRQ�ODQJXDJH��''/�

7UDQVDFWLRQ�FRQWURO

'DWD�FRQWURO�ODQJXDJH��'&/�

64/�6WDWHPHQWV

2UDFOH�64/�FRPSOLHV�ZLWK�LQGXVWU\�DFFHSWHG�VWDQGDUGV��2UDFOH�&RUSRUDWLRQ�HQVXUHV�IXWXUH
FRPSOLDQFH�ZLWK�HYROYLQJ�VWDQGDUGV�E\�DFWLYHO\�LQYROYLQJ�NH\�SHUVRQQHO�LQ�64/�VWDQGDUGV
FRPPLWWHHV��,QGXVWU\�DFFHSWHG�FRPPLWWHHV�DUH�WKH�$PHULFDQ�1DWLRQDO�6WDQGDUGV�,QVWLWXWH��$16,�
DQG�WKH�,QWHUQDWLRQDO�6WDQGDUGV�2UJDQL]DWLRQ��,62���%RWK�$16,�DQG�,62�KDYH�DFFHSWHG�64/�DV�WKH
VWDQGDUG�ODQJXDJH�IRU�UHODWLRQDO�GDWDEDVHV�

6WDWHPHQW 'HVFULSWLRQ

6(/(&7 5HWULHYHV�GDWD�IURP�WKH�GDWDEDVH

,16(57
83'$7(
'(/(7(

(QWHUV�QHZ�URZV��FKDQJHV�H[LVWLQJ�URZV��DQG�UHPRYHV�XQZDQWHG�URZV
IURP�WDEOHV�LQ�WKH�GDWDEDVH��UHVSHFWLYHO\��&ROOHFWLYHO\�NQRZQ�DV�GDWD
PDQLSXODWLRQ�ODQJXDJH��'0/��

&5($7(
$/7(5
'523
5(1$0(
7581&$7(

6HWV�XS��FKDQJHV��DQG�UHPRYHV�GDWD�VWUXFWXUHV�IURP�WDEOHV��&ROOHFWLYHO\
NQRZQ�DV�GDWD�GHILQLWLRQ�ODQJXDJH��''/��

&200,7
52//%$&.
6$9(32,17

0DQDJHV�WKH�FKDQJHV�PDGH�E\�'0/�VWDWHPHQWV��&KDQJHV�WR�WKH�GDWD�FDQ
EH�JURXSHG�WRJHWKHU�LQWR�ORJLFDO�WUDQVDFWLRQV�

*5$17
5(92.(

*LYHV�RU�UHPRYHV�DFFHVV�ULJKWV�WR�ERWK�WKH�2UDFOH�GDWDEDVH�DQG�WKH
VWUXFWXUHV�ZLWKLQ�LW��&ROOHFWLYHO\�NQRZQ�DV�GDWD�FRQWURO�ODQJXDJH��'&/��



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/��,���

$ERXW�3/�64/

3URFHGXUDO�/DQJXDJH�64/��3/�64/��LV�2UDFOH�&RUSRUDWLRQ¶V�SURFHGXUDO�ODQJXDJH�H[WHQVLRQ�WR�64/�
WKH�VWDQGDUG�GDWD�DFFHVV�ODQJXDJH�IRU�UHODWLRQDO�GDWDEDVHV��3/�64/�RIIHUV�PRGHUQ�VRIWZDUH
HQJLQHHULQJ�IHDWXUHV�VXFK�DV�GDWD�HQFDSVXODWLRQ��H[FHSWLRQ�KDQGOLQJ��LQIRUPDWLRQ�KLGLQJ��DQG�REMHFW
RULHQWDWLRQ��DQG�VR�EULQJV�VWDWH�RI�WKH�DUW�SURJUDPPLQJ�WR�WKH�2UDFOH�6HUYHU�DQG�7RROVHW�

3/�64/�LQFRUSRUDWHV�PDQ\�RI�WKH�DGYDQFHG�IHDWXUHV�PDGH�LQ�SURJUDPPLQJ�ODQJXDJHV�GHVLJQHG
GXULQJ�WKH�����V�DQG�����V��,W�DOORZV�WKH�GDWD�PDQLSXODWLRQ�DQG�TXHU\�VWDWHPHQWV�RI�64/�WR�EH
LQFOXGHG�LQ�EORFN�VWUXFWXUHG�DQG�SURFHGXUDO�XQLWV�RI�FRGH��PDNLQJ�3/�64/�D�SRZHUIXO�WUDQVDFWLRQ
SURFHVVLQJ�ODQJXDJH��:LWK�3/�64/��\RX�FDQ�XVH�64/�VWDWHPHQWV�WR�ILQHVVH�2UDFOH�GDWD�DQG�3/�64/
FRQWURO�VWDWHPHQWV�WR�SURFHVV�WKH�GDWD�

,��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

$ERXW�3/�64/

� 3/�64/�LV�DQ�H[WHQVLRQ�WR�64/�ZLWK
GHVLJQ�IHDWXUHV�RI�SURJUDPPLQJ
ODQJXDJHV�

� 'DWD�PDQLSXODWLRQ�DQG�TXHU\�VWDWHPHQWV
RI�64/�DUH�LQFOXGHG�ZLWKLQ�SURFHGXUDO
XQLWV�RI�FRGH�
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,��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

3/�64/�(QYLURQPHQW

3/�64/
EORFN

3/�64/�HQJLQH

2UDFOH�6HUYHU

3URFHGXUDO
6WDWHPHQW
([HFXWRU

3/�64/

64/

64/�6WDWHPHQW�([HFXWRU

3/�64/
EORFN

3/�64/�(QJLQH�DQG�WKH�2UDFOH�6HUYHU

3/�64/�LV�QRW�DQ�2UDFOH�SURGXFW�LQ�LWV�RZQ�ULJKW��LW�LV�D�WHFKQRORJ\�HPSOR\HG�E\�WKH�2UDFOH�6HUYHU�DQG�E\
FHUWDLQ�2UDFOH�WRROV��%ORFNV�RI�3/�64/�DUH�SDVVHG�WR�DQG�SURFHVVHG�E\�D�3/�64/�HQJLQH��ZKLFK�PD\
UHVLGH�ZLWKLQ�WKH�WRRO�RU�ZLWKLQ�WKH�2UDFOH�6HUYHU��7KH�HQJLQH�XVHG�GHSHQGV�RQ�ZKHUH�WKH�3/�64/�LV
EHLQJ�LQYRNHG�

:KHQ�\RX�VXEPLW�3/�64/�EORFNV�IURP�D�3UR
�SURJUDP��XVHU�H[LW��64/
3OXV��RU�6HUYHU�0DQDJHU��WKH
3/�64/�HQJLQH�LQ�WKH�2UDFOH�6HUYHU�SURFHVVHV�WKHP��,W�VHSDUDWHV�RXW�WKH�64/�VWDWHPHQWV�DQG�VHQGV�WKHP
LQGLYLGXDOO\�WR�WKH�64/�VWDWHPHQWV�H[HFXWRU�

$�VLQJOH�WUDQVIHU�LV�UHTXLUHG�WR�VHQG�WKH�EORFN�IURP�WKH�DSSOLFDWLRQ�WR�WKH�2UDFOH�6HUYHU��WKXV�LPSURYLQJ
SHUIRUPDQFH��HVSHFLDOO\�LQ�D�FOLHQW�VHUYHU�QHWZRUN��3/�64/�FRGH�FDQ�DOVR�EH�VWRUHG�LQ�WKH�2UDFOH�6HUYHU
DV�VXESURJUDPV�WKDW�FDQ�EH�UHIHUHQFHG�E\�DQ\�QXPEHU�RI�DSSOLFDWLRQV�FRQQHFWHG�WR�WKH�GDWDEDVH�
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,��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7DEOHV�8VHG�LQ�WKH�&RXUVH

����(0312�(1$0(������-2%�������������0*5�+,5('$7(��������6$/������&200����'(3712

��������������������������������������������������������������������������������

����������.,1*�������35(6,'(17��������������129���������������������������������

����������%/$.(������0$1$*(5����������������0$<���������������������������������

����������&/$5.������0$1$*(5����������������-81���������������������������������

����������-21(6������0$1$*(5����������������$35���������������������������������

����������0$57,1�����6$/(60$1���������������6(3���������������������������������

����������$//(1������6$/(60$1���������������)(%���������������������������������

����������7851(5�����6$/(60$1���������������6(3���������������������������������

����������-$0(6������&/(5.������������������'(&���������������������������������

����������:$5'�������6$/(60$1���������������)(%���������������������������������

����������)25'�������$1$/<67����������������'(&���������������������������������

����������60,7+������&/(5.������������������'(&���������������������������������

����������6&277������$1$/<67����������������'(&���������������������������������

����������$'$06������&/(5.������������������-$1���������������������������������

����������0,//(5�����&/(5.������������������-$1���������������������������������

(03

'(37

���'(3712�'1$0(����������/2&

�����������������������������������

����������$&&2817,1*�����1(:�<25.

����������5(6($5&+�������'$//$6

����������6$/(6����������&+,&$*2

����������23(5$7,216�����%26721

����*5$'(�����/26$/�����+,6$/

�����������������������������

�����������������������������

�����������������������������

�����������������������������

�����������������������������

�����������������������������

6$/*5$'(

7DEOHV�8VHG�LQ�WKH�&RXUVH

7KH�IROORZLQJ�WKUHH�WDEOHV�ZLOO�EH�XVHG�LQ�WKLV�FRXUVH�

� (03�WDEOH��ZKLFK�JLYHV�GHWDLOV�RI�DOO�WKH�HPSOR\HHV

� '(37�WDEOH��ZKLFK�JLYHV�GHWDLOV�RI�DOO�WKH�GHSDUWPHQWV

� 6$/*5$'(�WDEOH��ZKLFK�JLYHV�GHWDLOV�RI�VDODULHV�IRU�YDULRXV�JUDGHV

7KH�VWUXFWXUH�DQG�GDWD�IRU�DOO�WKH�WDEOHV�LV�JLYHQ�LQ�$SSHQGL[�%�
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,��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6XPPDU\

� 5HODWLRQDO�GDWDEDVHV�DUH�FRPSRVHG�RI�UHODWLRQV�
PDQDJHG�E\�UHODWLRQDO�RSHUDWLRQV��DQG�JRYHUQHG�E\
GDWD�LQWHJULW\�FRQVWUDLQWV�

� 7KH�2UDFOH�6HUYHU�DOORZV�\RX�WR�VWRUH�DQG�PDQDJH
LQIRUPDWLRQ�E\�XVLQJ�WKH�64/�ODQJXDJH�DQG
3/�64/�HQJLQH�

� 2UDFOH��LV�EDVHG�RQ�WKH�REMHFW�UHODWLRQDO�GDWDEDVH
PDQDJHPHQW�V\VWHP�

� 7KH�2UDFOH�L�6HUYHU�LV�WKH�GDWDEDVH�IRU�,QWHUQHW
FRPSXWLQJ�

� 3/�64/�LV�DQ�H[WHQVLRQ�WR�64/�ZLWK�GHVLJQ
IHDWXUHV�RI�SURJUDPPLQJ�ODQJXDJHV�

6XPPDU\

5HODWLRQDO�GDWDEDVH�PDQDJHPHQW�V\VWHPV�DUH�FRPSRVHG�RI�REMHFWV�RU�UHODWLRQV��7KH\�DUH�PDQDJHG�E\
RSHUDWLRQV�DQG�JRYHUQHG�E\�GDWD�LQWHJULW\�FRQVWUDLQWV�

2UDFOH�&RUSRUDWLRQ�SURGXFHV�SURGXFWV�DQG�VHUYLFHV�WR�PHHW�\RXU�UHODWLRQDO�GDWDEDVH�PDQDJHPHQW
V\VWHP�QHHGV��7KH�PDLQ�SURGXFW�LV�WKH�2UDFOH�6HUYHU��ZKLFK�HQDEOHV�\RX�WR�VWRUH�DQG�PDQDJH
LQIRUPDWLRQ�E\�XVLQJ�64/�DQG�WKH�3/�64/�HQJLQH�IRU�SURFHGXUDO�FRQVWUXFWV�

64/

7KH�2UDFOH�6HUYHU�VXSSRUWV�$16,�VWDQGDUG�64/�DQG�FRQWDLQV�H[WHQVLRQV��64/�LV�WKH�ODQJXDJH�XVHG�WR
FRPPXQLFDWH�ZLWK�WKH�VHUYHU�WR�DFFHVV��PDQLSXODWH��DQG�FRQWURO�GDWD�

3/�64/

7KH�3/�64/�ODQJXDJH�H[WHQGV�WKH�64/�ODQJXDJH�E\�RIIHULQJ�EORFN�VWUXFWXUHG�SURFHGXUDO�FRQVWUXFWV
FRPELQHG�ZLWK�64/�QRQSURFHGXUDO�FDSDELOLWLHV�



&RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

��

:ULWLQJ�%DVLF
64/�6WDWHPHQWV
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/HVVRQ�$LP

7R�H[WUDFW�GDWD�IURP�WKH�GDWDEDVH��\RX�QHHG�WR�XVH�WKH�VWUXFWXUHG�TXHU\�ODQJXDJH��64/��6(/(&7
VWDWHPHQW��<RX�PD\�QHHG�WR�UHVWULFW�WKH�FROXPQV�WKDW�DUH�GLVSOD\HG��7KLV�OHVVRQ�GHVFULEHV�DOO�WKH�64/
VWDWHPHQWV�WKDW�\RX�QHHG�WR�SHUIRUP�WKHVH�DFWLRQV�
<RX�PD\�ZDQW�WR�FUHDWH�6(/(&7�VWDWHPHQWV�WKDW�FDQ�EH�XVHG�WLPH�DQG�WLPH�DJDLQ��7KLV�OHVVRQ�DOVR
FRYHUV�WKH�XVH�RI�64/
3OXV�FRPPDQGV�WR�H[HFXWH�64/�VWDWHPHQWV�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2EMHFWLYHV

$IWHU�FRPSOHWLQJ�WKLV�OHVVRQ��\RX�VKRXOG
EH�DEOH�WR�GR�WKH�IROORZLQJ�

� /LVW�WKH�FDSDELOLWLHV�RI�64/�6(/(&7
VWDWHPHQWV

� ([HFXWH�D�EDVLF�6(/(&7�VWDWHPHQW

� 'LIIHUHQWLDWH�EHWZHHQ�64/�VWDWHPHQWV
DQG�64/
3OXV�FRPPDQGV
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��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&DSDELOLWLHV�RI�64/�6(/(&7
6WDWHPHQWV

6HOHFWLRQ 3URMHFWLRQ

7DEOH�� 7DEOH��

7DEOH�� 7DEOH��
-RLQ

&DSDELOLWLHV�RI�64/�6(/(&7�6WDWHPHQWV

$�6(/(&7�VWDWHPHQW�UHWULHYHV�LQIRUPDWLRQ�IURP�WKH�GDWDEDVH��8VLQJ�D�6(/(&7�VWDWHPHQW��\RX�FDQ
GR�WKH�IROORZLQJ�

� 6HOHFWLRQ��<RX�FDQ�XVH�WKH�VHOHFWLRQ�FDSDELOLW\�LQ�64/�WR�FKRRVH�WKH�URZV�LQ�D�WDEOH�WKDW�\RX
ZDQW� UHWXUQHG�E\�D�TXHU\��<RX�FDQ�XVH�YDULRXV�FULWHULD�WR�VHOHFWLYHO\�UHVWULFW�WKH�URZV�WKDW�\RX
VHH�

� 3URMHFWLRQ��<RX�FDQ�XVH�WKH�SURMHFWLRQ�FDSDELOLW\�LQ�64/�WR�FKRRVH�WKH�FROXPQV�LQ�D�WDEOH�WKDW
\RX�ZDQW�UHWXUQHG�E\�\RXU�TXHU\��<RX�FDQ�FKRRVH�DV�IHZ�RU�DV�PDQ\�FROXPQV�RI�WKH�WDEOH�DV
\RX�UHTXLUH�

� -RLQ��<RX�FDQ�XVH�WKH�MRLQ�FDSDELOLW\�LQ�64/�WR�EULQJ�WRJHWKHU�GDWD�WKDW�LV�VWRUHG�LQ�GLIIHUHQW
WDEOHV�E\�FUHDWLQJ�D�OLQN�EHWZHHQ�WKHP��<RX�ZLOO�OHDUQ�PRUH�DERXW�MRLQV�LQ�D�ODWHU�OHVVRQ�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

%DVLF�6(/(&7�6WDWHPHQW

,Q�LWV�VLPSOHVW�IRUP��D�6(/(&7�VWDWHPHQW�PXVW�LQFOXGH�WKH�IROORZLQJ�

� $�6(/(&7�FODXVH��ZKLFK�VSHFLILHV�WKH�FROXPQV�WR�EH�GLVSOD\HG

� $�)520�FODXVH��ZKLFK�VSHFLILHV�WKH�WDEOH�FRQWDLQLQJ�WKH�FROXPQV�OLVWHG�LQ�WKH�6(/(&7�FODXVH

,Q�WKH�V\QWD[�

6(/(&7 LV�D�OLVW�RI�RQH�RU�PRUH�FROXPQV�

',67,1&7 VXSSUHVVHV�GXSOLFDWHV�


�� VHOHFWV�DOO�FROXPQV�

FROXPQ VHOHFWV�WKH�QDPHG�FROXPQ�

DOLDV JLYHV�VHOHFWHG�FROXPQV�GLIIHUHQW�KHDGLQJV�

)520�WDEOH� VSHFLILHV�WKH�WDEOH�FRQWDLQLQJ�WKH�FROXPQV�

1RWH��7KURXJKRXW�WKLV�FRXUVH��WKH�ZRUGV�NH\ZRUG��FODXVH��DQG�VWDWHPHQW�DUH�XVHG�

� $�NH\ZRUG�UHIHUV�WR�DQ�LQGLYLGXDO�64/�HOHPHQW�
)RU�H[DPSOH��6(/(&7�DQG�)520�DUH�NH\ZRUGV�

� $�FODXVH�LV�D�SDUW�RI�D�64/�VWDWHPHQW�
)RU�H[DPSOH��6(/(&7�HPSQR��HQDPH������LV�D�FODXVH�

� $�VWDWHPHQW�LV�D�FRPELQDWLRQ�RI�WZR�RU�PRUH�FODXVHV�
)RU�H[DPSOH��6(/(&7�
�)520�HPS�LV�D�64/�VWDWHPHQW�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

%DVLF�6(/(&7�6WDWHPHQW

6(/(&7 >',67,1&7@�^
��FROXPQ�>DOLDV@����`
)520 WDEOH�

� 6(/(&7�LGHQWLILHV�ZKDW�FROXPQV�

� )520�LGHQWLILHV�ZKLFK�WDEOH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

:ULWLQJ�64/�6WDWHPHQWV

8VLQJ�WKH�IROORZLQJ�VLPSOH�UXOHV�DQG�JXLGHOLQHV��\RX�FDQ�FRQVWUXFW�YDOLG�VWDWHPHQWV�WKDW�DUH�ERWK�HDV\
WR�UHDG�DQG�HDV\�WR�HGLW�

� 64/�VWDWHPHQWV�DUH�QRW�FDVH�VHQVLWLYH��XQOHVV�LQGLFDWHG�

� 64/�VWDWHPHQWV�FDQ�EH�HQWHUHG�RQ�RQH�RU�PDQ\�OLQHV�

� .H\ZRUGV�FDQQRW�EH�VSOLW�DFURVV�OLQHV�RU�DEEUHYLDWHG�

� &ODXVHV�DUH�XVXDOO\�SODFHG�RQ�VHSDUDWH�OLQHV�IRU�UHDGDELOLW\�DQG�HDVH�RI�HGLWLQJ�

� 7DEV�DQG�LQGHQWV�FDQ�EH�XVHG�WR�PDNH�FRGH�PRUH�UHDGDEOH�

� .H\ZRUGV�W\SLFDOO\�DUH�HQWHUHG�LQ�XSSHUFDVH��DOO�RWKHU�ZRUGV��VXFK�DV�WDEOH�QDPHV�DQG�FROXPQV�
DUH�HQWHUHG�LQ�ORZHUFDVH�

� :LWKLQ�64/
3OXV��D�64/�VWDWHPHQW�LV�HQWHUHG�DW�WKH�64/�SURPSW��DQG�WKH�VXEVHTXHQW�OLQHV�DUH
QXPEHUHG��7KLV�LV�FDOOHG�WKH�64/�EXIIHU��2QO\�RQH�VWDWHPHQW�FDQ�EH�FXUUHQW�DW�DQ\�WLPH�ZLWKLQ
WKH�EXIIHU�

([HFXWLQJ�64/�6WDWHPHQWV

� 3ODFH�D�VHPLFRORQ�����DW�WKH�HQG�RI�WKH�ODVW�FODXVH�

� 3ODFH�D�VODVK�RQ�WKH�ODVW�OLQH�LQ�WKH�EXIIHU�

� 3ODFH�D�VODVK�DW�WKH�64/�SURPSW�

� ,VVXH�D�64/
3OXV�581�FRPPDQG�DW�WKH�64/�SURPSW�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

:ULWLQJ�64/�6WDWHPHQWV

� 64/�VWDWHPHQWV�DUH�QRW�FDVH�VHQVLWLYH�

� 64/�VWDWHPHQWV�FDQ�EH�RQ�RQH�RU
PRUH�OLQHV�

� .H\ZRUGV�FDQQRW�EH�DEEUHYLDWHG�RU�VSOLW
DFURVV�OLQHV�

� &ODXVHV�DUH�XVXDOO\�SODFHG�RQ�VHSDUDWH
OLQHV�

� 7DEV�DQG�LQGHQWV�DUH�XVHG�WR�HQKDQFH
UHDGDELOLW\�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

6HOHFWLQJ�$OO�&ROXPQV��$OO�5RZV

<RX�FDQ�GLVSOD\�DOO�FROXPQV�RI�GDWD�LQ�D�WDEOH�E\�IROORZLQJ�WKH�6(/(&7�NH\ZRUG�ZLWK�DQ�DVWHULVN
�
���,Q�WKH�H[DPSOH�RQ�WKH�VOLGH��WKH�GHSDUWPHQW�WDEOH�FRQWDLQV�WKUHH�FROXPQV��'(3712��'1$0(�
DQG�/2&��7KH�WDEOH�FRQWDLQV�IRXU�URZV��RQH�IRU�HDFK�GHSDUWPHQW�

<RX�FDQ�DOVR�GLVSOD\�DOO�FROXPQV�LQ�WKH�WDEOH�E\�OLVWLQJ�DOO�WKH�FROXPQV�DIWHU�WKH�6(/(&7�NH\ZRUG�
)RU�H[DPSOH��WKH�IROORZLQJ�64/�VWDWHPHQW��OLNH�WKH�H[DPSOH�RQ�WKH�VOLGH��GLVSOD\V�DOO�FROXPQV�DQG�DOO
URZV�RI�WKH�'(37�WDEOH�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

�

6HOHFWLQJ�$OO�&ROXPQV

���'(3712�'1$0(����������/2&

��������������������������������������
����������$&&2817,1*�����1(:�<25.

����������5(6($5&+�������'$//$6

����������6$/(6����������&+,&$*2

����������23(5$7,216�����%26721

64/!�6(/(&7�


�����)520� GHSW�

64/!�6(/(&7�GHSWQR��GQDPH��ORF

�����)520� �GHSW�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

6HOHFWLQJ�6SHFLILF�&ROXPQV��$OO�5RZV

<RX�FDQ�XVH�WKH�6(/(&7�VWDWHPHQW�WR�GLVSOD\�VSHFLILF�FROXPQV�RI�WKH�WDEOH�E\�VSHFLI\LQJ�WKH�FROXPQ
QDPHV��VHSDUDWHG�E\�FRPPDV��7KH�H[DPSOH�RQ�WKH�VOLGH�GLVSOD\V�DOO�WKH�GHSDUWPHQW�QXPEHUV�DQG
ORFDWLRQV�IURP�WKH�'(37�WDEOH�

,Q�WKH�6(/(&7�FODXVH��VSHFLI\�WKH�FROXPQV�WKDW�\RX�ZDQW�WR�VHH��LQ�WKH�RUGHU�LQ�ZKLFK�\RX�ZDQW�WKHP
WR�DSSHDU�LQ�WKH�RXWSXW��)RU�H[DPSOH��WR�GLVSOD\�ORFDWLRQ�EHIRUH�GHSDUWPHQW�QXPEHU��\RX�XVH�WKH
IROORZLQJ�VWDWHPHQW�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

�

6HOHFWLQJ�6SHFLILF�&ROXPQV

���'(3712�/2&

�����������������������
����������1(:�<25.

����������'$//$6

����������&+,&$*2

����������%26721

64/!�6(/(&7�GHSWQR��ORF

�����)520���GHSW�

64/!�6(/(&7 ORF��GHSWQR

�����)520� GHSW�

/2&��������������'(3712����������
�����������������������
1(:�<25.���������������
'$//$6�����������������
&+,&$*2����������������
%26721�����������������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

&ROXPQ�+HDGLQJ�'HIDXOWV

&KDUDFWHU�FROXPQ�KHDGLQJ�DQG�GDWD�DV�ZHOO�DV�GDWH�FROXPQ�KHDGLQJ�DQG�GDWD�DUH�OHIW�MXVWLILHG�ZLWKLQ�D
FROXPQ�ZLGWK��1XPEHU�KHDGLQJV�DQG�GDWD�DUH�ULJKW�MXVWLILHG�

&KDUDFWHU�DQG�GDWH�FROXPQ�KHDGLQJV�FDQ�EH�WUXQFDWHG��EXW�QXPEHU�KHDGLQJV�FDQQRW�EH�WUXQFDWHG��7KH
FROXPQ�KHDGLQJV�DSSHDU�LQ�XSSHUFDVH�E\�GHIDXOW��<RX�FDQ�RYHUULGH�WKH�FROXPQ�KHDGLQJ�GLVSOD\�ZLWK
DQ�DOLDV��&ROXPQ�DOLDVHV�DUH�FRYHUHG�ODWHU�LQ�WKLV�OHVVRQ�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&ROXPQ�+HDGLQJ�'HIDXOWV

� 'HIDXOW�MXVWLILFDWLRQ

± /HIW��'DWH�DQG�FKDUDFWHU�GDWD

± 5LJKW��1XPHULF�GDWD

� 'HIDXOW�GLVSOD\��8SSHUFDVH

64/!�6(/(&7�HQDPH��KLUHGDWH��VDO

�����)520� HPS�

(1$0(������+,5('$7(��������6$/
������������������������������
.,1*����������129�������������
%/$.(���������0$<�������������
&/$5.���������-81�������������
-21(6���������$35�������������
0$57,1��������6(3�������������
$//(1���������)(%�������������
���
���URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

$ULWKPHWLF�([SUHVVLRQV

<RX�PD\�QHHG�WR�PRGLI\�WKH�ZD\�LQ�ZKLFK�GDWD�LV�GLVSOD\HG��SHUIRUP�FDOFXODWLRQV��RU�ORRN�DW�ZKDW�LI
VFHQDULRV��7KLV�LV�SRVVLEOH�XVLQJ�DULWKPHWLF�H[SUHVVLRQV��$Q�DULWKPHWLF�H[SUHVVLRQ�PD\�FRQWDLQ
FROXPQ�QDPHV��FRQVWDQW�QXPHULF�YDOXHV��DQG�WKH�DULWKPHWLF�RSHUDWRUV�

$ULWKPHWLF�2SHUDWRUV

7KH�VOLGH�OLVWV�WKH�DULWKPHWLF�RSHUDWRUV�DYDLODEOH�LQ�64/��<RX�FDQ�XVH�DULWKPHWLF�RSHUDWRUV�LQ�DQ\
FODXVH�RI�D�64/�VWDWHPHQW�H[FHSW�WKH�)520�FODXVH�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

$ULWKPHWLF�([SUHVVLRQV

&UHDWH�H[SUHVVLRQV�RQ�180%(5�DQG�'$7(
GDWD�E\�XVLQJ�DULWKPHWLF�RSHUDWRUV�

2SHUDWRU

�

�




��������������

'HVFULSWLRQ

$GG

6XEWUDFW

0XOWLSO\

'LYLGH



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

8VLQJ�$ULWKPHWLF�2SHUDWRUV

7KH�H[DPSOH�LQ�WKH�VOLGH�XVHV�WKH�DGGLWLRQ�RSHUDWRU�WR�FDOFXODWH�D�VDODU\�LQFUHDVH�RI������IRU�DOO
HPSOR\HHV�DQG�GLVSOD\V�D�QHZ�6$/�����FROXPQ�LQ�WKH�RXWSXW�

1RWH�WKDW�WKH�UHVXOWDQW�FDOFXODWHG�FROXPQ�6$/�����LV�QRW�D�QHZ�FROXPQ�LQ�WKH�(03�WDEOH��LW�LV�IRU
GLVSOD\�RQO\��%\�GHIDXOW��WKH�QDPH�RI�D�QHZ�FROXPQ�FRPHV�IURP�WKH�FDOFXODWLRQ�WKDW�JHQHUDWHG�LW²LQ
WKLV�FDVH��VDO�����

1RWH��64/
3OXV�LJQRUHV�EODQN�VSDFHV�EHIRUH�DQG�DIWHU�WKH�DULWKPHWLF�RSHUDWRU�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

�

8VLQJ�$ULWKPHWLF�2SHUDWRUV

64/!�6(/(&7�HQDPH��VDO��VDO����

�����)520 HPS�

(1$0(������������6$/���6$/����

������������������������������

.,1*��������������������������
%/$.(�������������������������

&/$5.�������������������������

-21(6�������������������������

0$57,1������������������������

$//(1�������������������������
���

���URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

2SHUDWRU�3UHFHGHQFH

,I�DQ�DULWKPHWLF�H[SUHVVLRQ�FRQWDLQV�PRUH�WKDQ�RQH�RSHUDWRU��PXOWLSOLFDWLRQ�DQG�GLYLVLRQ�DUH�HYDOXDWHG
ILUVW��,I�RSHUDWRUV�ZLWKLQ�DQ�H[SUHVVLRQ�DUH�RI�VDPH�SULRULW\��WKHQ�HYDOXDWLRQ�LV�GRQH�IURP�OHIW�WR�ULJKW�

<RX�FDQ�XVH�SDUHQWKHVHV�WR�IRUFH�WKH�H[SUHVVLRQ�ZLWKLQ�SDUHQWKHVHV�WR�EH�HYDOXDWHG�ILUVW�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2SHUDWRU�3UHFHGHQFH

� 0XOWLSOLFDWLRQ�DQG�GLYLVLRQ�WDNH�SULRULW\
RYHU�DGGLWLRQ�DQG�VXEWUDFWLRQ�

� 2SHUDWRUV�RI�WKH�VDPH�SULRULW\�DUH
HYDOXDWHG�IURP�OHIW�WR�ULJKW�

� 3DUHQWKHVHV�DUH�XVHG�WR�IRUFH
SULRULWL]HG�HYDOXDWLRQ�DQG�WR�FODULI\
VWDWHPHQWV�


 � � B



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

�

2SHUDWRU�3UHFHGHQFH

64/!�6(/(&7�HQDPH��VDO����
VDO����

�����)520���HPS�

(1$0(������������6$/���
6$/����

�������������������������������
.,1*���������������������������

%/$.(��������������������������

&/$5.��������������������������

-21(6��������������������������
0$57,1�������������������������

$//(1��������������������������

���

���URZV�VHOHFWHG�

2SHUDWRU�3UHFHGHQFH��FRQWLQXHG�

7KH�H[DPSOH�RQ�WKH�VOLGH�GLVSOD\V�WKH�QDPH��VDODU\��DQG�DQQXDO�FRPSHQVDWLRQ�RI�HPSOR\HHV��,W
FDOFXODWHV�WKH�DQQXDO�FRPSHQVDWLRQ�DV����PXOWLSOLHG�E\�WKH�PRQWKO\�VDODU\��SOXV�D�RQH�WLPH�ERQXV�RI
������1RWLFH�WKDW�PXOWLSOLFDWLRQ�LV�SHUIRUPHG�EHIRUH�DGGLWLRQ�

1RWH��8VH�SDUHQWKHVHV�WR�UHLQIRUFH�WKH�VWDQGDUG�RUGHU�RI�SUHFHGHQFH�DQG�WR�LPSURYH�FODULW\��)RU
H[DPSOH��WKH�H[SUHVVLRQ�DERYH�FDQ�EH�ZULWWHQ�DV����
VDO������ZLWK�QR�FKDQJH�LQ�WKH�UHVXOW�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

�

8VLQJ�3DUHQWKHVHV

64/!�6(/(&7�HQDPH��VDO����
�VDO�����

�����)520���HPS�

(1$0(������������6$/���
�6$/�����

��������������������������������
.,1*����������������������������

%/$.(���������������������������

&/$5.���������������������������

-21(6���������������������������
0$57,1��������������������������

���

���URZV�VHOHFWHG�

8VLQJ�3DUHQWKHVHV

<RX�FDQ�RYHUULGH�WKH�UXOHV�RI�SUHFHGHQFH�E\�XVLQJ�SDUHQWKHVHV�WR�VSHFLI\�WKH�RUGHU�LQ�ZKLFK�RSHUDWRUV
DUH�H[HFXWHG�

7KH�H[DPSOH�RQ�WKH�VOLGH�GLVSOD\V�WKH�QDPH��VDODU\��DQG�DQQXDO�FRPSHQVDWLRQ�RI�HPSOR\HHV��,W
FDOFXODWHV�WKH�DQQXDO�FRPSHQVDWLRQ�DV�PRQWKO\�VDODU\�SOXV�D�PRQWKO\�ERQXV�RI�������PXOWLSOLHG�E\
����%HFDXVH�RI�WKH�SDUHQWKHVHV��DGGLWLRQ�WDNHV�SULRULW\�RYHU�PXOWLSOLFDWLRQ�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

1XOO�9DOXHV

,I�D�URZ�ODFNV�WKH�GDWD�YDOXH�IRU�D�SDUWLFXODU�FROXPQ��WKDW�YDOXH�LV�VDLG�WR�EH�QXOO��RU�WR�FRQWDLQ�QXOO�

$�QXOO�YDOXH�LV�D�YDOXH�WKDW�LV�XQDYDLODEOH��XQDVVLJQHG��XQNQRZQ��RU�LQDSSOLFDEOH��$�QXOO�YDOXH�LV�QRW
WKH�VDPH�DV�]HUR�RU�D�VSDFH��=HUR�LV�D�QXPEHU��DQG�D�VSDFH�LV�D�FKDUDFWHU�

&ROXPQV�RI�DQ\�GDWDW\SH�FDQ�FRQWDLQ�QXOO�YDOXHV��XQOHVV�WKH�FROXPQ�ZDV�GHILQHG�DV�127�18//�RU�DV
35,0$5<�.(<�ZKHQ�WKH�FROXPQ�ZDV�FUHDWHG�

,Q�WKH�&200�FROXPQ�LQ�WKH�(03�WDEOH��\RX�QRWLFH�WKDW�RQO\�D�6$/(60$1�FDQ�HDUQ�FRPPLVVLRQ�
2WKHU�HPSOR\HHV�DUH�QRW�HQWLWOHG�WR�HDUQ�FRPPLVVLRQ��$�QXOO�YDOXH�UHSUHVHQWV�WKDW�IDFW��7XUQHU��ZKR�LV
D�VDOHVPDQ��GRHV�QRW�HDUQ�DQ\�FRPPLVVLRQ��1RWLFH�WKDW�KLV�FRPPLVVLRQ�LV�]HUR�DQG�QRW�QXOO�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

�

'HILQLQJ�D�1XOO�9DOXH
� $�QXOO�LV�D�YDOXH�WKDW�LV�XQDYDLODEOH�
XQDVVLJQHG��XQNQRZQ��RU�LQDSSOLFDEOH�

� $�QXOO�LV�QRW�WKH�VDPH�DV�]HUR�RU�D�EODQN
VSDFH�

(1$0(������-2%������� 6$/������&200

����������������������������������������
.,1*�������35(6,'(17����������

%/$.(������0$1$*(5 ����������

���

7851(5�����6$/(60$1�������������� �������
���

���URZV�VHOHFWHG�

64/!�6(/(&7�HQDPH��MRE��VDO��FRPP

�����)520���HPS�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

�

1XOO�9DOXHV
LQ�$ULWKPHWLF�([SUHVVLRQV

$ULWKPHWLF�H[SUHVVLRQV�FRQWDLQLQJ�D�QXOO
YDOXH�HYDOXDWH�WR�QXOO�

64/!�VHOHFW�HQDPH����
VDO�FRPP�
�����IURP���HPS

�����:+(5(��HQDPH 
.,1*
�

(1$0(��������
6$/�&200

����������������������
.,1*

1XOO�9DOXHV��FRQWLQXHG�

,I�DQ\�FROXPQ�YDOXH�LQ�DQ�DULWKPHWLF�H[SUHVVLRQ�LV�QXOO��WKH�UHVXOW�LV�QXOO��)RU�H[DPSOH��LI�\RX�DWWHPSW
WR�SHUIRUP�GLYLVLRQ�ZLWK�]HUR��\RX�JHW�DQ�HUURU��+RZHYHU��LI�\RX�GLYLGH�D�QXPEHU�E\�QXOO��WKH�UHVXOW�LV
D�QXOO�RU�XQNQRZQ�

,Q�WKH�H[DPSOH�RQ�WKH�VOLGH��HPSOR\HH�.,1*�LV�QRW�LQ�6$/(60$1�DQG�GRHV�QRW�JHW�DQ\
FRPPLVVLRQ��%HFDXVH�WKH�&200�FROXPQ�LQ�WKH�DULWKPHWLF�H[SUHVVLRQ�LV�QXOO��WKH�UHVXOW�LV�QXOO�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³(OHPHQWV�RI�64/�´



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'HILQLQJ�D�&ROXPQ�$OLDV

� 5HQDPHV�D�FROXPQ�KHDGLQJ

� ,V�XVHIXO�ZLWK�FDOFXODWLRQV

� ,PPHGLDWHO\�IROORZV�FROXPQ�QDPH�
RSWLRQDO�$6�NH\ZRUG�EHWZHHQ�FROXPQ
QDPH�DQG�DOLDV

� 5HTXLUHV�GRXEOH�TXRWDWLRQ�PDUNV�LI�LW
FRQWDLQV�VSDFHV�RU�VSHFLDO�FKDUDFWHUV
RU�LV�FDVH�VHQVLWLYH

&ROXPQ�$OLDVHV

:KHQ�GLVSOD\LQJ�WKH�UHVXOW�RI�D�TXHU\��64/
3OXV�QRUPDOO\�XVHV�WKH�QDPH�RI�WKH�VHOHFWHG�FROXPQ�DV
WKH�FROXPQ�KHDGLQJ��,Q�PDQ\�FDVHV��WKLV�KHDGLQJ�PD\�QRW�EH�GHVFULSWLYH�DQG�KHQFH�LV�GLIILFXOW�WR
XQGHUVWDQG��<RX�FDQ�FKDQJH�D�FROXPQ�KHDGLQJ�E\�XVLQJ�D�FROXPQ�DOLDV�

6SHFLI\�WKH�DOLDV�DIWHU�WKH�FROXPQ�LQ�WKH�6(/(&7�OLVW�XVLQJ�D�VSDFH�DV�D�VHSDUDWRU��%\�GHIDXOW��DOLDV
KHDGLQJV�DSSHDU�LQ�XSSHUFDVH��,I�WKH�DOLDV�FRQWDLQV�VSDFHV��VSHFLDO�FKDUDFWHUV��VXFK�DV���RU�����RU�LV
FDVH�VHQVLWLYH��HQFORVH�WKH�DOLDV�LQ�GRXEOH�TXRWDWLRQ�PDUNV�������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

&ROXPQ�$OLDVHV��FRQWLQXHG�

7KH�ILUVW�H[DPSOH�GLVSOD\V�WKH�QDPH�DQG�WKH�PRQWKO\�VDODU\�RI�DOO�WKH�HPSOR\HHV��1RWLFH�WKDW�WKH
RSWLRQDO�$6�NH\ZRUG�KDV�EHHQ�XVHG�EHIRUH�WKH�FROXPQ�DOLDV�QDPH��7KH�UHVXOW�RI�WKH�TXHU\�ZRXOG�EH
WKH�VDPH�ZKHWKHU�WKH�$6�NH\ZRUG�LV�XVHG�RU�QRW��$OVR�QRWLFH�WKDW�WKH�64/�VWDWHPHQW�KDV�WKH�FROXPQ
DOLDVHV��QDPH�DQG�VDODU\��LQ�ORZHUFDVH��ZKHUHDV�WKH�UHVXOW�RI�WKH�TXHU\�GLVSOD\V�WKH�FROXPQ�KHDGLQJV
LQ�XSSHUFDVH��$V�PHQWLRQHG�LQ�WKH�ODVW�VOLGH��FROXPQ�KHDGLQJV�DSSHDU�LQ�XSSHUFDVH�E\�GHIDXOW�

7KH�VHFRQG�H[DPSOH�GLVSOD\V�WKH�QDPH�DQG�DQQXDO�VDODU\�RI�DOO�WKH�HPSOR\HHV��%HFDXVH�$QQXDO
6DODU\�FRQWDLQV�VSDFHV��LW�KDV�EHHQ�HQFORVHG�LQ�GRXEOH�TXRWDWLRQ�PDUNV��1RWLFH�WKDW�WKH�FROXPQ
KHDGLQJ�LQ�WKH�RXWSXW�LV�H[DFWO\�WKH�VDPH�DV�WKH�FROXPQ�DOLDV�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

�

�

8VLQJ�&ROXPQ�$OLDVHV
64/!�6(/(&7�HQDPH�$6�QDPH��VDO�VDODU\
�����)520���HPS�

1$0(�������������6$/$5<

�����������������������

���

64/!�6(/(&7�HQDPH���1DPH��

������������VDO
����$QQXDO�6DODU\�

�����)520���HPS�

1DPH����������$QQXDO�6DODU\

���������������������������

���



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

&RQFDWHQDWLRQ�2SHUDWRU

<RX�FDQ�OLQN�FROXPQV�WR�RWKHU�FROXPQV��DULWKPHWLF�H[SUHVVLRQV��RU�FRQVWDQW�YDOXHV�WR�FUHDWH�D
FKDUDFWHU�H[SUHVVLRQ�E\�XVLQJ�WKH�FRQFDWHQDWLRQ�RSHUDWRU��__���&ROXPQV�RQ�HLWKHU�VLGH�RI�WKH�RSHUDWRU
DUH�FRPELQHG�WR�PDNH�D�VLQJOH�RXWSXW�FROXPQ�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&RQFDWHQDWLRQ�2SHUDWRU

� &RQFDWHQDWHV�FROXPQV�RU�FKDUDFWHU
VWULQJV�WR�RWKHU�FROXPQV

� ,V�UHSUHVHQWHG�E\�WZR�YHUWLFDO�EDUV��__�

� &UHDWHV�D�UHVXOWDQW�FROXPQ�WKDW�LV�D
FKDUDFWHU�H[SUHVVLRQ



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�&RQFDWHQDWLRQ
2SHUDWRU

64/!�6(/(&7 HQDPH__MRE�$6��(PSOR\HHV�

�����)520� HPS�

(PSOR\HHV

�������������������

.,1*35(6,'(17

%/$.(0$1$*(5
&/$5.0$1$*(5

-21(60$1$*(5

0$57,16$/(60$1

$//(16$/(60$1

���
���URZV�VHOHFWHG�

&RQFDWHQDWLRQ�2SHUDWRU��FRQWLQXHG�

,Q�WKH�H[DPSOH��(1$0(�DQG�-2%�DUH�FRQFDWHQDWHG��DQG�WKH\�DUH�JLYHQ�WKH�DOLDV�(PSOR\HHV��1RWLFH
WKDW�WKH�HPSOR\HH�QXPEHU�DQG�MRE�DUH�FRPELQHG�WR�PDNH�D�VLQJOH�RXWSXW�FROXPQ�

7KH�$6�NH\ZRUG�EHIRUH�WKH�DOLDV�QDPH�PDNHV�WKH�6(/(&7�FODXVH�HDVLHU�WR�UHDG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

/LWHUDO�&KDUDFWHU�6WULQJV

$�OLWHUDO�LV�FKDUDFWHU��D�QXPEHU��RU�D�GDWH�LQFOXGHG�LQ�WKH�6(/(&7�OLVW�WKDW�LV�QRW�D�FROXPQ�QDPH�RU�D
FROXPQ�DOLDV��,W�LV�SULQWHG�IRU�HDFK�URZ�UHWXUQHG��/LWHUDO�VWULQJV�RI�IUHH�IRUPDW�WH[W�FDQ�EH�LQFOXGHG�LQ
WKH�TXHU\�UHVXOW�DQG�DUH�WUHDWHG�WKH�VDPH�DV�D�FROXPQ�LQ�WKH�6(/(&7�OLVW�

'DWH�DQG�FKDUDFWHU�OLWHUDOV�PXVW�EH�HQFORVHG�ZLWKLQ�VLQJOH�TXRWDWLRQ�PDUNV��
�
���QXPEHU�OLWHUDOV�PXVW
QRW�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

/LWHUDO�&KDUDFWHU�6WULQJV

� $�OLWHUDO�LV�D�FKDUDFWHU��D�QXPEHU��RU�D
GDWH�LQFOXGHG�LQ�WKH�6(/(&7�OLVW�

� 'DWH�DQG�FKDUDFWHU�OLWHUDO�YDOXHV�PXVW
EH�HQFORVHG�ZLWKLQ�VLQJOH�TXRWDWLRQ
PDUNV�

� (DFK�FKDUDFWHU�VWULQJ�LV�RXWSXW�RQFH�IRU
HDFK�URZ�UHWXUQHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

/LWHUDO�&KDUDFWHU�6WULQJV��FRQWLQXHG�

7KH�H[DPSOH�RQ�WKH�VOLGH�GLVSOD\V�QDPHV�DQG�MREV�RI�DOO�HPSOR\HHV��7KH�FROXPQ�KDV�WKH�KHDGLQJ
(PSOR\HH�'HWDLOV��1RWLFH�WKH�VSDFHV�EHWZHHQ�WKH�VLQJOH�TXRWDWLRQ�PDUNV�LQ�WKH�6(/(&7�VWDWHPHQW�
7KH�VSDFHV�LPSURYH�WKH�UHDGDELOLW\�RI�WKH�RXWSXW�

,Q�WKH�IROORZLQJ�H[DPSOH��WKH�QDPH�DQG�VDODU\�IRU�HDFK�HPSOR\HH�LV�FRQFDWHQDWHG�ZLWK�D�OLWHUDO�WR
JLYH�WKH�UHWXUQHG�URZV�PRUH�PHDQLQJ�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�/LWHUDO�&KDUDFWHU�6WULQJV

(PSOR\HH�'HWDLOV

�������������������������

.,1*�LV�D�35(6,'(17

%/$.(�LV�D�0$1$*(5
&/$5.�LV�D�0$1$*(5

-21(6�LV�D�0$1$*(5

0$57,1�LV�D�6$/(60$1

���

���URZV�VHOHFWHG�

64/!�6(/(&7�HQDPH __
�LV�D�
__MRE�

��� ���������$6��(PSOR\HH�'HWDLOV�
�����)520���HPS�

64/!�6(/(&7�HQDPH�__
��
__
�
__
�0RQWK�VDODU\� �
__VDO�0RQWKO\�

�����)520���HPS�

0217+/<
���������������������������������������������������������������
.,1*����0RQWK�VDODU\� �����
%/$.(����0RQWK�VDODU\� �����
&/$5.����0RQWK�VDODU\� �����
-21(6����0RQWK�VDODU\� �����
0$57,1����0RQWK�VDODU\� �����
$//(1����0RQWK�VDODU\� �����
7851(5����0RQWK�VDODU\� �����
���
���URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'XSOLFDWH�5RZV

7KH�GHIDXOW�GLVSOD\�RI�TXHULHV�LV�DOO�URZV�
LQFOXGLQJ�GXSOLFDWH�URZV�

64/!�6(/(&7�GHSWQR
�����)520���HPS�

���'(3712

���������
���������

���������

���������

���������
���

���URZV�VHOHFWHG�

'XSOLFDWH�5RZV

8QOHVV�\RX�LQGLFDWH�RWKHUZLVH��64/
3OXV�GLVSOD\V�WKH�UHVXOWV�RI�D�TXHU\�ZLWKRXW�HOLPLQDWLQJ�GXSOLFDWH
URZV��7KH�H[DPSOH�RQ�WKH�VOLGH�GLVSOD\V�DOO�WKH�GHSDUWPHQW�QXPEHUV�IURP�WKH�(03�WDEOH��1RWLFH�WKDW
WKH�GHSDUWPHQW�QXPEHUV�DUH�UHSHDWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

�

(OLPLQDWLQJ�'XSOLFDWH�5RZV

(OLPLQDWH�GXSOLFDWH�URZV�E\�XVLQJ�WKH
',67,1&7�NH\ZRUG�LQ�WKH�6(/(&7�FODXVH�

64/!�6(/(&7�',67,1&7�GHSWQR
�����)520���HPS�

���'(3712

���������

���������

���������

���������

'XSOLFDWH�5RZV��FRQWLQXHG�

7R�HOLPLQDWH�GXSOLFDWH�URZV�LQ�WKH�UHVXOW��LQFOXGH�WKH�',67,1&7�NH\ZRUG�LQ�WKH�6(/(&7�FODXVH
LPPHGLDWHO\�DIWHU�WKH�6(/(&7�NH\ZRUG��,Q�WKH�H[DPSOH�RQ�WKH�VOLGH��WKH�(03�WDEOH�DFWXDOO\�FRQWDLQV
IRXUWHHQ�URZV�EXW�WKHUH�DUH�RQO\�WKUHH�XQLTXH�GHSDUWPHQW�QXPEHUV�LQ�WKH�WDEOH�

<RX�FDQ�VSHFLI\�PXOWLSOH�FROXPQV�DIWHU�WKH�',67,1&7�TXDOLILHU��7KH�',67,1&7�TXDOLILHU�DIIHFWV�DOO
WKH�VHOHFWHG�FROXPQV��DQG�WKH�UHVXOW�UHSUHVHQWV�D�GLVWLQFW�FRPELQDWLRQ�RI�WKH�FROXPQV�

���'(3712�-2%
�������������������
����������&/(5.
����������0$1$*(5
����������35(6,'(17
����������$1$/<67
������
�����URZV�VHOHFWHG�

64/!�6(/(&7�',67,1&7�GHSWQR��MRE

�����)520 �HPS�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

64/�DQG�64/
3OXV

64/�LV�D�FRPPDQG�ODQJXDJH�IRU�FRPPXQLFDWLRQ�ZLWK�WKH�2UDFOH�6HUYHU�IURP�DQ\�WRRO�RU�DSSOLFDWLRQ�
2UDFOH�64/�FRQWDLQV�PDQ\�H[WHQVLRQV��:KHQ�\RX�HQWHU�D�64/�VWDWHPHQW��LW�LV�VWRUHG�LQ�D�SDUW�RI
PHPRU\�FDOOHG�WKH�64/�EXIIHU�DQG�UHPDLQV�WKHUH�XQWLO�\RX�HQWHU�D�QHZ�VWDWHPHQW�

64/
3OXV�LV�DQ�2UDFOH�WRRO�WKDW�UHFRJQL]HV�DQG�VXEPLWV�64/�VWDWHPHQWV�WR�WKH�2UDFOH�6HUYHU�IRU
H[HFXWLRQ�DQG�FRQWDLQV�LWV�RZQ�FRPPDQG�ODQJXDJH�

)HDWXUHV�RI�64/

� &DQ�EH�XVHG�E\�D�UDQJH�RI�XVHUV��LQFOXGLQJ�WKRVH�ZLWK�OLWWOH�RU�QR�SURJUDPPLQJ�H[SHULHQFH

� ,V�D�QRQSURFHGXUDO�ODQJXDJH

� 5HGXFHV�WKH�DPRXQW�RI�WLPH�UHTXLUHG�IRU�FUHDWLQJ�DQG�PDLQWDLQLQJ�V\VWHPV

� ,V�DQ�(QJOLVK�OLNH�ODQJXDJH

)HDWXUHV�RI�64/
3OXV

� $FFHSWV�DG�KRF�HQWU\�RI�VWDWHPHQWV

� $FFHSWV�64/�LQSXW�IURP�ILOHV

� 3URYLGHV�D�OLQH�HGLWRU�IRU�PRGLI\LQJ�64/�VWDWHPHQWV

� &RQWUROV�HQYLURQPHQWDO�VHWWLQJV

� )RUPDWV�TXHU\�UHVXOWV�LQWR�D�EDVLF�UHSRUW

� $FFHVVHV�ORFDO�DQG�UHPRWH�GDWDEDVHV

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

64/�DQG�64/
3OXV�,QWHUDFWLRQ

64/
3OXV

64/�6WDWHPHQWV
%XIIHU

64/�6WDWHPHQWV

6HUYHU

4XHU\�5HVXOWV64/
3OXV
�&RPPDQGV

)RUPDWWHG�5HSRUW



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

64/�DQG�64/
3OXV��FRQWLQXHG�

7KH�IROORZLQJ�WDEOH�FRPSDUHV�64/�DQG�64/
3OXV�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

64/�6WDWHPHQWV�9HUVXV
64/
3OXV�&RPPDQGV

64/

VWDWHPHQWV

64/

� $�ODQJXDJH

� $16,�VWDQGDUG

� .H\ZRUG�FDQQRW�EH
DEEUHYLDWHG

� 6WDWHPHQWV�PDQLSXODWH
GDWD�DQG�WDEOH
GHILQLWLRQV�LQ�WKH
GDWDEDVH

64/
3OXV

� $Q�HQYLURQPHQW

� 2UDFOH�SURSULHWDU\

� .H\ZRUGV�FDQ�EH
DEEUHYLDWHG

� &RPPDQGV�GR�QRW
DOORZ�PDQLSXODWLRQ�RI
YDOXHV�LQ�WKH�GDWDEDVH

64/

EXIIHU

64/
3OXV

FRPPDQGV

64/
3OXV

EXIIHU

64/ 64/
3OXV

,V�D�ODQJXDJH�IRU�FRPPXQLFDWLQJ�ZLWK�WKH�2UDFOH
6HUYHU�WR�DFFHVV�GDWD

5HFRJQL]HV�64/�VWDWHPHQWV�DQG�VHQGV�WKHP�WR
WKH�6HUYHU

,V�EDVHG�RQ�$PHULFDQ�1DWLRQDO�6WDQGDUGV
,QVWLWXWH��$16,��VWDQGDUG�64/

,V�WKH�2UDFOH�SURSULHWDU\�LQWHUIDFH�IRU�H[HFXWLQJ
64/�VWDWHPHQWV

0DQLSXODWHV�GDWD�DQG�WDEOH�GHILQLWLRQV�LQ�WKH
GDWDEDVH

'RHV�QRW�DOORZ�PDQLSXODWLRQ�RI�YDOXHV�LQ�WKH
GDWDEDVH

,V�HQWHUHG�LQWR�WKH�64/�EXIIHU�RQ�RQH�RU�PRUH
OLQHV

,V�HQWHUHG�RQH�OLQH�DW�D�WLPH��QRW�VWRUHG�LQ�WKH
64/�EXIIHU

'RHV�QRW�KDYH�D�FRQWLQXDWLRQ�FKDUDFWHU +DV�D�GDVK�����DV�D�FRQWLQXDWLRQ�FKDUDFWHU�LI�WKH
FRPPDQG�LV�ORQJHU�WKDQ�RQH�OLQH

&DQQRW�EH�DEEUHYLDWHG &DQ�EH�DEEUHYLDWHG

8VHV�D�WHUPLQDWLRQ�FKDUDFWHU�WR�H[HFXWH
FRPPDQG�LPPHGLDWHO\

'RHV�QRW�UHTXLUH�WHUPLQDWLRQ�FKDUDFWHUV�
FRPPDQGV�DUH�H[HFXWHG�LPPHGLDWHO\

8VHV�IXQFWLRQV�WR�SHUIRUP�VRPH�IRUPDWWLQJ 8VHV�FRPPDQGV�WR�IRUPDW�GDWD



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

64/
3OXV

64/
3OXV�LV�DQ�HQYLURQPHQW�LQ�ZKLFK�\RX�FDQ�GR�WKH�IROORZLQJ�

� ([HFXWH�64/�VWDWHPHQWV�WR�UHWULHYH��PRGLI\��DGG��DQG�UHPRYH�GDWD�IURP�WKH�GDWDEDVH

� )RUPDW��SHUIRUP�FDOFXODWLRQV�RQ��VWRUH��DQG�SULQW�TXHU\�UHVXOWV�LQ�WKH�IRUP�RI�UHSRUWV

� &UHDWH�VFULSW�ILOHV�WR�VWRUH�64/�VWDWHPHQWV�IRU�UHSHWLWLYH�XVH�LQ�WKH�IXWXUH

64/
3OXV�FRPPDQGV�FDQ�EH�GLYLGHG�LQWR�WKH�IROORZLQJ�PDLQ�FDWHJRULHV�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

� /RJ�LQ�WR�64/
3OXV�

� 'HVFULEH�WKH�WDEOH�VWUXFWXUH�

� (GLW�\RXU�64/�VWDWHPHQW�

� ([HFXWH�64/�IURP�64/
3OXV�

� 6DYH�64/�VWDWHPHQWV�WR�ILOHV�DQG
DSSHQG�64/�VWDWHPHQWV�WR�ILOHV�

� ([HFXWH�VDYHG�ILOHV�

� /RDG�FRPPDQGV�IURP�ILOH�WR�EXIIHU
WR�HGLW�

2YHUYLHZ�RI�64/
3OXV

&DWHJRU\ 3XUSRVH

(QYLURQPHQW $IIHFWV�WKH�JHQHUDO�EHKDYLRU�RI�64/�VWDWHPHQWV�IRU�WKH�VHVVLRQ

)RUPDW )RUPDWV�TXHU\�UHVXOWV

)LOH�PDQLSXODWLRQ 6DYHV��ORDGV��DQG�UXQV�VFULSW�ILOHV

([HFXWLRQ 6HQGV�64/�VWDWHPHQWV�IURP�64/�EXIIHU�WR�2UDFOH��6HUYHU

(GLW 0RGLILHV�64/�VWDWHPHQWV�LQ�WKH�EXIIHU

,QWHUDFWLRQ $OORZV�\RX�WR�FUHDWH�DQG�SDVV�YDULDEOHV�WR�64/�VWDWHPHQWV��SULQW
YDULDEOH�YDOXHV��DQG�SULQW�PHVVDJHV�WR�WKH�VFUHHQ

0LVFHOODQHRXV +DV�YDULRXV�FRPPDQGV�WR�FRQQHFW�WR�WKH�GDWDEDVH��PDQLSXODWH�WKH
64/
3OXV�HQYLURQPHQW��DQG�GLVSOD\�FROXPQ�GHILQLWLRQV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

/RJJLQJ�,Q�WR�64/
3OXV

� )URP�:LQGRZV�HQYLURQPHQW�

� )URP�FRPPDQG�OLQH�
�VTOSOXV�>XVHUQDPH>�SDVVZRUG�
���������������>#GDWDEDVH@@@

/RJJLQJ�,Q�WR�64/
3OXV

+RZ�\RX�LQYRNH�64/
3OXV�GHSHQGV�RQ�ZKLFK�W\SH�RI�RSHUDWLQJ�V\VWHP�RU�:LQGRZV�HQYLURQPHQW�\RX
DUH�UXQQLQJ�

7R�ORJ�LQ�WKURXJK�D�:LQGRZV�HQYLURQPHQW�

�� &OLFN�6WDUW²!3URJUDPV²!2UDFOH�IRU�:LQGRZV�17²!64/
3OXV�����

�� )LOO�LQ�XVHUQDPH��SDVVZRUG��DQG�GDWDEDVH�

7R�ORJ�LQ�WKURXJK�D�FRPPDQG�OLQH�HQYLURQPHQW�

�� /RJ�RQ�WR�\RXU�PDFKLQH�

�� (QWHU�WKH�64/
3OXV�FRPPDQG�DV�VKRZQ�LQ�WKH�VOLGH�

�,Q�WKH�FRPPDQG�

XVHUQDPH� LV�\RXU�GDWDEDVH�XVHUQDPH

SDVVZRUG LV�\RXU�GDWDEDVH�SDVVZRUG��LI�\RX�HQWHU�\RXU�SDVVZRUG�KHUH��LW�LV�YLVLEOH�

#GDWDEDVH LV�WKH�GDWDEDVH�FRQQHFW�VWULQJ

1RWH��7R�HQVXUH�WKH�LQWHJULW\�RI�\RXU�SDVVZRUG��GR�QRW�HQWHU�LW�DW�WKH�RSHUDWLQJ�V\VWHP�SURPSW�
,QVWHDG��HQWHU�RQO\�\RXU�XVHUQDPH��(QWHU�\RXU�SDVVZRUG�DW�WKH�3DVVZRUG�SURPSW�

2QFH�\RX�DUH�VXFFHVVIXOO\�ORJJHG�LQ�WR�64/
3OXV��\RX�VHH�WKH�IROORZLQJ�PHVVDJH�

64/
3OXV���5HOHDVH�������������3URGXFWLRQ�RQ�7XH�-XQ�����������������
�F��&RS\ULJKW������2UDFOH�&RUSRUDWLRQ��$OO�ULJKWV�UHVHUYHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'LVSOD\LQJ�7DEOH�6WUXFWXUH

8VH�WKH�64/
3OXV�'(6&5,%(�FRPPDQG�WR
GLVSOD\�WKH�VWUXFWXUH�RI�D�WDEOH�

'(6&>5,%(@�WDEOHQDPH

'LVSOD\LQJ�7DEOH�6WUXFWXUH

,Q�64/
3OXV��\RX�FDQ�GLVSOD\�WKH�VWUXFWXUH�RI�D�WDEOH�XVLQJ�WKH�'(6&5,%(�FRPPDQG��7KH�UHVXOW�RI
WKH�FRPPDQG�LV�WR�VHH�WKH�FROXPQ�QDPHV�DQG�GDWDW\SHV�DV�ZHOO�DV�ZKHWKHU�D�FROXPQ�PXVW�FRQWDLQ
GDWD�

,Q�WKH�V\QWD[�

WDEOHQDPH LV�WKH�QDPH�RI�DQ\�H[LVWLQJ�WDEOH��YLHZ��RU�V\QRQ\P�DFFHVVLEOH�WR�WKH�XVHU



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'LVSOD\LQJ�7DEOH�6WUXFWXUH

64/!�'(6&5,%(�GHSW

1DPH��������������1XOO"����7\SH

���������������������������������������

'(3712������������127�18//�180%(5���
'1$0(����������������������9$5&+$5�����

/2&������������������������9$5&+$5�����

'LVSOD\LQJ�7DEOH�6WUXFWXUH��FRQWLQXHG�

7KH�H[DPSOH�RQ�WKH�VOLGH�GLVSOD\V�WKH�LQIRUPDWLRQ�DERXW�WKH�VWUXFWXUH�RI�WKH�'(37�WDEOH�

,Q�WKH�UHVXOW�

1XOO" LQGLFDWHV�ZKHWKHU�D�FROXPQ�PXVW�FRQWDLQ�GDWD��127�18//�LQGLFDWHV�WKDW�D�
FROXPQ�PXVW�FRQWDLQ�GDWD

7\SH� GLVSOD\V�WKH�GDWDW\SH�IRU�D�FROXPQ

7KH�GDWDW\SHV�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH�

'DWDW\SH 'HVFULSWLRQ

180%(5�S�V� 1XPEHU�YDOXH�KDYLQJ�D�PD[LPXP�QXPEHU�RI�GLJLWV�S��WKH�QXPEHU
RI�GLJLWV�WR�WKH�ULJKW�RI�WKH�GHFLPDO�SRLQW�V

9$5&+$5��V� 9DULDEOH�OHQJWK�FKDUDFWHU�YDOXH�RI�PD[LPXP�VL]H�V

'$7( 'DWH�DQG�WLPH�YDOXH�EHWZHHQ�-DQXDU\���������%�&��DQG�'HFHPEHU
���������$�'�

&+$5�V� )L[HG�OHQJWK�FKDUDFWHU�YDOXH�RI�VL]H�V



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

64/
3OXV�(GLWLQJ�&RPPDQGV

64/
3OXV�FRPPDQGV�DUH�HQWHUHG�RQH�OLQH�DW�D�WLPH�DQG�DUH�QRW�VWRUHG�LQ�WKH�64/�EXIIHU�

*XLGHOLQHV

� ,I�\RX�SUHVV�>5HWXUQ@�EHIRUH�FRPSOHWLQJ�D�FRPPDQG��64/
3OXV�SURPSWV�\RX�ZLWK�D�OLQH�QXPEHU�

� <RX�WHUPLQDWH�WKH�64/�EXIIHU�E\�HLWKHU�HQWHULQJ�RQH�RI�WKH�WHUPLQDWRU�FKDUDFWHUV��VHPLFRORQ�RU
VODVK��RU�SUHVVLQJ�>5HWXUQ@�WZLFH��<RX�WKHQ�VHH�WKH�64/�SURPSW�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

64/
3OXV�(GLWLQJ�&RPPDQGV

� $>33(1'@�WH[W

� &>+$1*(@���ROG���QHZ

� &>+$1*(@���WH[W��

� &/>($5@�%8))>(5@

� '(/

� '(/�Q

� '(/�P�Q

&RPPDQG 'HVFULSWLRQ

$>33(1'@�WH[W $GGV�WH[W�WR�WKH�HQG�RI�WKH�FXUUHQW�OLQH

&>+$1*(@���ROG���QHZ &KDQJHV�ROG�WH[W�WR�QHZ�LQ�WKH�FXUUHQW�OLQH

&>+$1*(@���WH[W�� 'HOHWHV�WH[W�IURP�WKH�FXUUHQW�OLQH

&/>($5@�%8))>(5@ 'HOHWHV�DOO�OLQHV�IURP�WKH�64/�EXIIHU

'(/ 'HOHWHV�FXUUHQW�OLQH



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

64/
3OXV�(GLWLQJ�&RPPDQGV

� ,>1387@

� ,>1387@�WH[W

� />,67@

� />,67@�Q

� />,67@�P�Q

� 5>81@

� Q

� Q�WH[W

� ��WH[W

64/
3OXV�(GLWLQJ�&RPPDQGV��FRQWLQXHG�

<RX�FDQ�HQWHU�RQO\�RQH�64/
3OXV�FRPPDQG�SHU�64/�SURPSW��64/
3OXV�FRPPDQGV�DUH�QRW�VWRUHG�LQ
WKH�EXIIHU��7R�FRQWLQXH�D�64/
3OXV�FRPPDQG�RQ�WKH�QH[W�OLQH��HQG�WKH�FXUUHQW�OLQH�ZLWK�D�K\SKHQ�����

&RPPDQG 'HVFULSWLRQ

,>138�7@� ,QVHUWV�DQ�LQGHILQLWH�QXPEHU�RI�OLQHV

,>1387@�WH[W ,QVHUWV�D�OLQH�FRQVLVWLQJ�RI�WH[W

/>,67@ /LVWV�DOO�OLQHV�LQ�WKH�64/�EXIIHU

/>,67@�Q /LVWV�RQH�OLQH��VSHFLILHG�E\�Q�

/>,67@�P�Q� /LVWV�D�UDQJH�RI�OLQHV��P�WR�Q�

5>81@ 'LVSOD\V�DQG�UXQV�WKH�FXUUHQW�64/�VWDWHPHQW�LQ�WKH�EXIIHU

Q 6SHFLILHV�WKH�OLQH�WR�PDNH�WKH�FXUUHQW�OLQH

Q�WH[W 5HSODFHV�OLQH�Q�ZLWK�WH[W

��WH[W ,QVHUWV�D�OLQH�EHIRUH�OLQH��



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

64/
3OXV�)LOH�&RPPDQGV

� 6$9(�ILOHQDPH

� *(7�ILOHQDPH

� 67$57�ILOHQDPH

� #�ILOHQDPH

� (',7�ILOHQDPH

� 6322/�ILOHQDPH

� (;,7

64/
3OXV�)LOH�&RPPDQGV

64/�VWDWHPHQWV�FRPPXQLFDWH�ZLWK�WKH�2UDFOH�6HUYHU��64/
3OXV�FRPPDQGV�FRQWURO�WKH�HQYLURQPHQW�
IRUPDW�TXHU\�UHVXOWV��DQG�PDQDJH�ILOHV��<RX�FDQ�XVH�WKH�FRPPDQGV�LGHQWLILHG�LQ�WKH�IROORZLQJ�WDEOH�

&RPPDQG 'HVFULSWLRQ

6$9>(@�ILOHQDPH�>�H[W@
>5(3>/$&(@$33>(1'@@

6DYHV�FXUUHQW�FRQWHQWV�RI�64/�EXIIHU�WR�D�ILOH��8VH�$33(1'�WR
DGG�WR�DQ�H[LVWLQJ�ILOH��XVH�5(3/$&(�WR�RYHUZULWH�DQ�H[LVWLQJ
ILOH��7KH�GHIDXOW�H[WHQVLRQ�LV��VTO�

*(7�ILOHQDPH�>�H[W@ :ULWHV�WKH�FRQWHQWV�RI�D�SUHYLRXVO\�VDYHG�ILOH�WR�WKH�64/�EXIIHU�
7KH�GHIDXOW�H[WHQVLRQ�IRU�WKH�ILOHQDPH�LV��VTO�

67$>57@�ILOHQDPH�>�H[W@ 5XQV�D�SUHYLRXVO\�VDYHG�FRPPDQG�ILOH�

#�ILOHQDPH 5XQV�D�SUHYLRXVO\�VDYHG�FRPPDQG�ILOH��VDPH�DV�67$57��

('>,7@ ,QYRNHV�WKH�HGLWRU�DQG�VDYHV�WKH�EXIIHU�FRQWHQWV�WR�D�ILOH�QDPHG
DILHGW�EXI�

('>,7@�>ILOHQDPH>�H[W@@ ,QYRNHV�HGLWRU�WR�HGLW�FRQWHQWV�RI�D�VDYHG�ILOH�

632>2/@�>ILOHQDPH>�H[W@_
2))_287@

6WRUHV�TXHU\�UHVXOWV�LQ�D�ILOH��2))�FORVHV�WKH�VSRRO�ILOH��287
FORVHV�WKH�VSRRO�ILOH�DQG�VHQGV�WKH�ILOH�UHVXOWV�WR�WKH�V\VWHP
SULQWHU�

(;,7 /HDYHV�64/
3OXV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6XPPDU\

8VH�64/
3OXV�DV�DQ�HQYLURQPHQW�WR�

� ([HFXWH�64/�VWDWHPHQWV

� (GLW�64/�VWDWHPHQWV

6(/(&7 >',67,1&7@�^
�FROXPQ�>DOLDV@����`

)520 WDEOH�

6(/(&7�6WDWHPHQW

,Q�WKLV�OHVVRQ��\RX�KDYH�OHDUQHG�DERXW�UHWULHYLQJ�GDWD�IURP�D�GDWDEDVH�WDEOH�ZLWK�WKH�6(/(&7
VWDWHPHQW�

64/
3OXV

64/
3OXV�LV�DQ�H[HFXWLRQ�HQYLURQPHQW�WKDW�\RX�FDQ�XVH�WR�VHQG�64/�VWDWHPHQWV�WR�WKH�GDWDEDVH
VHUYHU�DQG�WR�HGLW�DQG�VDYH�64/�VWDWHPHQWV��6WDWHPHQWV�FDQ�EH�H[HFXWHG�IURP�WKH�64/�SURPSW�RU
IURP�D�VFULSW�ILOH�

6(/(&7��>',67,1&7@�^
�FROXPQ�>DOLDV@����`
)520����WDEOH�

ZKHUH� 6(/(&7 LV�D�OLVW�RI�DW�OHDVW�RQH�FROXPQ
DISTINCT suppresses duplicates
* selects all columns
column selects the named column
alias gives selected column a different heading
FROM table specifies the table containing the columns



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

3UDFWLFH�2YHUYLHZ

� 6HOHFWLQJ�DOO�GDWD�IURP�GLIIHUHQW�WDEOHV

� 'HVFULELQJ�WKH�VWUXFWXUH�RI�WDEOHV

� 3HUIRUPLQJ�DULWKPHWLF�FDOFXODWLRQV�DQG
VSHFLI\LQJ�FROXPQ�QDPHV

� 8VLQJ�64/
3OXV�HGLWRU

3UDFWLFH�2YHUYLHZ

7KLV�LV�WKH�ILUVW�RI�PDQ\�SUDFWLFHV��7KH�VROXWLRQV��LI�\RX�UHTXLUH�WKHP��FDQ�EH�IRXQG�LQ�$SSHQGL[�$�
3UDFWLFHV�DUH�LQWHQGHG�WR�LQWURGXFH�DOO�WRSLFV�FRYHUHG�LQ�WKH�OHVVRQ��4XHVWLRQV��±��DUH�SDSHU�EDVHG�

,Q�DQ\�SUDFWLFH��WKHUH�PD\�EH�³LI�\RX�KDYH�WLPH´�RU�³LI�\RX�ZDQW�H[WUD�FKDOOHQJH´�TXHVWLRQV��'R
WKHVH�RQO\�LI�\RX�KDYH�FRPSOHWHG�DOO�RWKHU�TXHVWLRQV�ZLWKLQ�WKH�DOORFDWHG�WLPH�DQG�ZRXOG�OLNH�D
IXUWKHU�FKDOOHQJH�WR�\RXU�VNLOOV�

7DNH�WKH�SUDFWLFH�VORZO\�DQG�SUHFLVHO\��<RX�FDQ�H[SHULPHQW�ZLWK�VDYLQJ�DQG�UXQQLQJ�FRPPDQG
ILOHV��,I�\RX�KDYH�DQ\�TXHVWLRQV�DW�DQ\�WLPH��DWWUDFW�WKH�LQVWUXFWRU¶V�DWWHQWLRQ�

3DSHU�%DVHG�4XHVWLRQV

)RU�TXHVWLRQV��±���FLUFOH�HLWKHU�7UXH�RU�)DOVH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH��

�� ,QLWLDWH�D�64/
3OXV�VHVVLRQ�XVLQJ�WKH�XVHU�,'�DQG�SDVVZRUG�SURYLGHG�E\�WKH�LQVWUXFWRU�

�� 64/
3OXV�FRPPDQGV�DFFHVV�WKH�GDWDEDVH�
7UXH�)DOVH

�� :LOO�WKH�6(/(&7�VWDWHPHQW�H[HFXWH�VXFFHVVIXOO\"
7UXH�)DOVH

��64/!�6(/(&7 HQDPH��MRE��VDO�6DODU\

�������)520 HPS�

�� :LOO�WKH�6(/(&7�VWDWHPHQW�H[HFXWH�VXFFHVVIXOO\"
7UXH�)DOVH

��64/!�6(/(&7 


�������)520 VDOJUDGH�

�� 7KHUH�DUH�IRXU�FRGLQJ�HUURUV�LQ�WKLV�VWDWHPHQW��&DQ�\RX�LGHQWLI\�WKHP"

��64/!�6(/(&7 HPSQR��HQDPH

����� VDODU\�[����$118$/�6$/$5<

�������)520 HPS�

�� 6KRZ�WKH�VWUXFWXUH�RI�WKH�'(37�WDEOH��6HOHFW�DOO�GDWD�IURP�WKH�'(37�WDEOH�

��1DPH��������1XOO"���� 7\SH

����������������������� ������������

��'(3712������127�18//� 180%(5���
��'1$0(���������������� 9$5&+$5�����
��/2&������������������ 9$5&+$5�����

��'(3712� '1$0( /2&
��������� ����������� �������������
��������� $&&2817,1*� 1(:�<25.
��������� 5(6($5&+��� '$//$6
��������� 6$/(6������ &+,&$*2
��������� 23(5$7,216� %26721



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH����FRQWLQXHG�

�� 6KRZ�WKH�VWUXFWXUH�RI�WKH�(03�WDEOH��&UHDWH�D�TXHU\�WR�GLVSOD\�WKH�QDPH��MRE��KLUH�GDWH�
DQG�HPSOR\HH�QXPEHU�IRU�HDFK�HPSOR\HH��ZLWK�HPSOR\HH�QXPEHU�DSSHDULQJ�ILUVW��6DYH
\RXU�64/�VWDWHPHQW�WR�D�ILOH�QDPHG�S�T��VTO�

��1DPH 1XOO"���� 7\SH
����������� ��������� �������������
��(0312 127�18// 180%(5���
��(1$0(���������� 9$5&+$5�����
��-2% 9$5&+$5����
��0*5 180%(5���
��+,5('$7( '$7(
��6$/ 180%(5�����
��&200 180%(5�����
��'(3712 127�18// 180%(5���

�� 5XQ�\RXU�TXHU\�LQ�WKH�ILOH�S�T��VTO�

��(0312�(1$0(���-2%���������+,5('$7(
�������������������������������������

��������.,1*����35(6,'(17������129���
��������%/$.(���0$1$*(5��������0$<���
��������&/$5.���0$1$*(5��������-81���
��������-21(6���0$1$*(5��������$35���
��������0$57,1��6$/(60$1�������6(3���
��������$//(1���6$/(60$1�������)(%���
��������7851(5��6$/(60$1�������6(3���
��������-$0(6���&/(5.����������'(&���
��������:$5'����6$/(60$1�������)(%���
��������)25'����$1$/<67��������'(&���
��������60,7+���&/(5.����������'(&���
��������6&277���$1$/<67��������'(&���
��������$'$06���&/(5.����������-$1���
��������0,//(5��&/(5.����������-$1���
�����URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH����FRQWLQXHG�

�� &UHDWH�D�TXHU\�WR�GLVSOD\�XQLTXH�MREV�IURP�WKH�(03�WDEOH�

��-2%
�������������
��$1$/<67
��&/(5.
��0$1$*(5
��35(6,'(17
��6$/(60$1

,I�\RX�KDYH�WLPH��FRPSOHWH�WKH�IROORZLQJ�H[HUFLVHV�

��� /RDG�S�T��VTO�LQWR�WKH�64/�EXIIHU��1DPH�WKH�FROXPQ�KHDGLQJV�(PS����(PSOR\HH��-RE�
DQG�+LUH�'DWH��UHVSHFWLYHO\��5HUXQ�\RXU�TXHU\�

��(PS���(PSOR\HH��-RE��������+LUH�'DWH

��������������������������������������������
��������.,1*������35(6,'(17�����129���
��������%/$.(�����0$1$*(5�������0$<���
��������&/$5.�����0$1$*(5�������-81���
��������-21(6�����0$1$*(5�������$35���
��������0$57,1����6$/(60$1������6(3���
��������$//(1�����6$/(60$1������)(%���
��������7851(5����6$/(60$1������6(3���
��������-$0(6�����&/(5.���������'(&���
��������:$5'������6$/(60$1������)(%���
��������)25'������$1$/<67�������'(&���
��������60,7+�����&/(5.���������'(&���
��������6&277�����$1$/<67�������'(&���
��������$'$06�����&/(5.���������-$1���
��������0,//(5����&/(5.���������-$1���
�����URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH����FRQWLQXHG�

��� 'LVSOD\�WKH�QDPH�FRQFDWHQDWHG�ZLWK�WKH�MRE��VHSDUDWHG�E\�D�FRPPD�DQG�VSDFH��DQG�QDPH�WKH�
FROXPQ�(PSOR\HH�DQG�7LWOH�

��(PSOR\HH�DQG�7LWOH
���������������������
��.,1*��35(6,'(17
��%/$.(��0$1$*(5
��&/$5.��0$1$*(5
��-21(6��0$1$*(5
��0$57,1��6$/(60$1
��$//(1��6$/(60$1
��7851(5��6$/(60$1
��-$0(6��&/(5.
��:$5'��6$/(60$1
��)25'��$1$/<67
��60,7+��&/(5.
��6&277��$1$/<67
��$'$06��&/(5.
��0,//(5��&/(5.
�����URZV�VHOHFWHG�

,I�\RX�ZDQW�H[WUD�FKDOOHQJH��FRPSOHWH�WKH�IROORZLQJ�H[HUFLVH�

��� &UHDWH�D�TXHU\�WR�GLVSOD\�DOO�WKH�GDWD�IURP�WKH�(03�WDEOH��6HSDUDWH�HDFK�FROXPQ�E\�D
FRPPD��1DPH�WKH�FROXPQ�7+(B287387�

7+(B287387
�� �������������������������������������������������
�� �����.,1*�35(6,'(17�����129������������
�� �����%/$.(�0$1$*(5���������0$<������������
�� �����&/$5.�0$1$*(5���������-81������������
�� �����-21(6�0$1$*(5���������$35������������
�� �����0$57,1�6$/(60$1���������6(3����������������
�� �����$//(1�6$/(60$1���������)(%���������������
�� �����7851(5�6$/(60$1���������6(3�������������
�� �����-$0(6�&/(5.���������'(&�����������
�� �����:$5'�6$/(60$1���������)(%���������������
�� �����)25'�$1$/<67���������'(&������������
�� �����60,7+�&/(5.���������'(&�����������
�� �����6&277�$1$/<67���������'(&������������
�� �����$'$06�&/(5.���������-$1������������
�� �����0,//(5�&/(5.���������-$1������������
�� ���URZV�VHOHFWHG�



&RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

��

5HVWULFWLQJ�DQG�6RUWLQJ�'DWD



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

/HVVRQ�$LP

:KLOH�UHWULHYLQJ�GDWD�IURP�WKH�GDWDEDVH��\RX�PD\�QHHG�WR�UHVWULFW�WKH�URZV�RI�GDWD�WKDW�DUH�GLVSOD\HG
RU�VSHFLI\�WKH�RUGHU�LQ�ZKLFK�WKH�URZV�DUH�GLVSOD\HG��7KLV�OHVVRQ�H[SODLQV�WKH�64/�VWDWHPHQWV�WKDW
\RX�ZLOO�XVH�WR�SHUIRUP�WKHVH�DFWLRQV�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2EMHFWLYHV
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DESC orders the rows in descending order
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3UDFWLFH����FRQWLQXHG�

�� 'LVSOD\�WKH�QDPH�DQG�KLUH�GDWH�RI�HYHU\�HPSOR\HH�ZKR�ZDV�KLUHG�LQ������

��(1$0(��+,5('$7(

������������������

��6&277�����'(&���

��0,//(5����-$1���

�� 'LVSOD\�WKH�QDPH�DQG�MRE�WLWOH�RI�DOO�HPSOR\HHV�ZKR�GR�QRW�KDYH�D�PDQDJHU�

��(1$0(�-2%

�����������������

��.,1*��35(6,'(17

�� 'LVSOD\�WKH�QDPH��VDODU\��DQG�FRPPLVVLRQ�IRU�DOO�HPSOR\HHV�ZKR�HDUQ�FRPPLVVLRQV��6RUW
GDWD�LQ�GHVFHQGLQJ�RUGHU�RI�VDODU\�DQG�FRPPLVVLRQV�

��(1$0(���6$/���&200

��������������������

��$//(1�������������

��7851(5������������

��0$57,1������������

��:$5'��������������

,I�\RX�KDYH�WLPH��FRPSOHWH�WKH�IROORZLQJ�H[HUFLVHV�

��� 'LVSOD\�WKH�QDPHV�RI�DOO�HPSOR\HHV�ZKHUH�WKH�WKLUG�OHWWHU�RI�WKHLU�QDPH�LV�DQ�$�

��(1$0(

�������������

��%/$.(

��&/$5.

��$'$06

��� 'LVSOD\�WKH�QDPH�RI�DOO�HPSOR\HHV�ZKR�KDYH�WZR�/V�LQ�WKHLU�QDPH�DQG�DUH�LQ�GHSDUWPHQW����RU
WKHLU�PDQDJHU�LV������

��(1$0(

������������

��$//(1

��0,//(5



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH����FRQWLQXHG�

,I�\RX�ZDQW�H[WUD�FKDOOHQJH��FRPSOHWH�WKH�IROORZLQJ�H[HUFLVHV�

��� 'LVSOD\�WKH�QDPH��MRE��DQG�VDODU\�IRU�DOO�HPSOR\HHV�ZKRVH�MRE�LV�&OHUN�RU�$QDO\VW�DQG
WKHLU�VDODU\�LV�QRW�HTXDO�WR���������������RU�������

��(1$0(��-2%�������6$/

����������������������

��-$0(6��&/(5.��������

��60,7+��&/(5.��������

��$'$06��&/(5.��������

��0,//(5�&/(5.��������

��� 0RGLI\�S�T��VTO�WR�GLVSOD\�WKH�QDPH��VDODU\��DQG�FRPPLVVLRQ�IRU�DOO�HPSOR\HHV�ZKRVH
FRPPLVVLRQ�DPRXQW�LV�JUHDWHU�WKDQ�WKHLU�VDODU\�LQFUHDVHG�E\������5HUXQ�\RXU�TXHU\��5HVDYH
\RXU�TXHU\�DV�S�T���VTO�

��(PSOR\HH����0RQWKO\�6DODU\��&200
���������������������������������

�0$57,1��������������������������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������



&RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

��

6LQJOH�5RZ�)XQFWLRQV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

/HVVRQ�$LP

)XQFWLRQV�PDNH�WKH�EDVLF�TXHU\�EORFN�PRUH�SRZHUIXO�DQG�DUH�XVHG�WR�PDQLSXODWH�GDWD�YDOXHV��7KLV�LV
WKH�ILUVW�RI�WZR�OHVVRQV�WKDW�H[SORUH�IXQFWLRQV��<RX�ZLOO�IRFXV�RQ�VLQJOH�URZ�FKDUDFWHU��QXPEHU��DQG
GDWH�IXQFWLRQV��DV�ZHOO�DV�WKRVH�IXQFWLRQV�WKDW�FRQYHUW�GDWD�IURP�RQH�W\SH�WR�DQRWKHU²IRU�H[DPSOH�
FKDUDFWHU�GDWD�WR�QXPHULF�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2EMHFWLYHV

$IWHU�FRPSOHWLQJ�WKLV�OHVVRQ��\RX�VKRXOG
EH�DEOH�WR�GR�WKH�IROORZLQJ�

� 'HVFULEH�YDULRXV�W\SHV�RI�IXQFWLRQV
DYDLODEOH�LQ�64/

� 8VH�FKDUDFWHU��QXPEHU��DQG�GDWH
IXQFWLRQV�LQ�6(/(&7�VWDWHPHQWV

� 'HVFULEH�WKH�XVH�RI�FRQYHUVLRQ
IXQFWLRQV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

64/�)XQFWLRQV

)XQFWLRQ
,QSXW

DUJ��

DUJ��

DUJ�Q

)XQFWLRQ
SHUIRUPV�DFWLRQ

2XWSXW

5HVXOW
YDOXH

64/�)XQFWLRQV

)XQFWLRQV�DUH�D�YHU\�SRZHUIXO�IHDWXUH�RI�64/�DQG�FDQ�EH�XVHG�WR�GR�WKH�IROORZLQJ�

� 3HUIRUP�FDOFXODWLRQV�RQ�GDWD

� 0RGLI\�LQGLYLGXDO�GDWD�LWHPV

� 0DQLSXODWH�RXWSXW�IRU�JURXSV�RI�URZV

� )RUPDW�GDWHV�DQG�QXPEHUV�IRU�GLVSOD\

� &RQYHUW�FROXPQ�GDWDW\SHV

64/�IXQFWLRQV�PD\�DFFHSW�DUJXPHQWV�DQG�DOZD\V�UHWXUQ�D�YDOXH�

1RWH��0RVW�RI�WKH�IXQFWLRQV�GHVFULEHG�LQ�WKLV�OHVVRQ�DUH�VSHFLILF�WR�2UDFOH¶V�YHUVLRQ�RI�64/�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

64/�)XQFWLRQV��FRQWLQXHG�

7KHUH�DUH�WZR�GLVWLQFW�W\SHV�RI�IXQFWLRQV�

� 6LQJOH�URZ�IXQFWLRQV

� 0XOWLSOH�URZ�IXQFWLRQV

6LQJOH�5RZ�)XQFWLRQV

7KHVH�IXQFWLRQV�RSHUDWH�RQ�VLQJOH�URZV�RQO\�DQG�UHWXUQ�RQH�UHVXOW�SHU�URZ��7KHUH�DUH�GLIIHUHQW�W\SHV
RI�VLQJOH�URZ�IXQFWLRQV��7KLV�OHVVRQ�FRYHUV�WKH�IROORZLQJ�RQHV�

� &KDUDFWHU

� 1XPEHU

� 'DWH

� &RQYHUVLRQ

0XOWLSOH�5RZ�)XQFWLRQV

7KHVH�IXQFWLRQV�PDQLSXODWH�JURXSV�RI�URZV�WR�JLYH�RQH�UHVXOW�SHU�JURXS�RI�URZV�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����IRU�WKH�FRPSOHWH�OLVW�RI�DYDLODEOH
IXQFWLRQV�DQG�V\QWD[�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7ZR�7\SHV�RI�64/�)XQFWLRQV

)XQFWLRQV

6LQJOH�URZ�
IXQFWLRQV

0XOWLSOH�URZ
IXQFWLRQV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

6LQJOH�5RZ�)XQFWLRQV

6LQJOH�URZ�IXQFWLRQV�DUH�XVHG�WR�PDQLSXODWH�GDWD�LWHPV��7KH\�DFFHSW�RQH�RU�PRUH�DUJXPHQWV�DQG
UHWXUQ�RQH�YDOXH�IRU�HDFK�URZ�UHWXUQHG�E\�WKH�TXHU\��$Q�DUJXPHQW�FDQ�EH�RQH�RI�WKH�IROORZLQJ�

� 8VHU�VXSSOLHG�FRQVWDQW

� 9DULDEOH�YDOXH

� &ROXPQ�QDPH

� ([SUHVVLRQ

)HDWXUHV�RI�VLQJOH�URZ�IXQFWLRQV�

� $FW�RQ�HDFK�URZ�UHWXUQHG�LQ�WKH�TXHU\

� 5HWXUQ�RQH�UHVXOW�SHU�URZ

� 0D\�UHWXUQ�D�GDWD�YDOXH�RI�D�GLIIHUHQW�W\SH�WKDQ�WKDW�UHIHUHQFHG

� 0D\�H[SHFW�RQH�RU�PRUH�DUJXPHQWV

� &DQ�EH�XVHG�LQ�6(/(&7��:+(5(��DQG�25'(5�%<�FODXVHV��FDQ�EH�QHVWHG

,Q�WKH�V\QWD[�

function_name is the name of the function

column is any named database column

expression is any character string or calculated expression

arg1, arg2 is any argument to be used by the function

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6LQJOH�5RZ�)XQFWLRQV

� 0DQLSXODWH�GDWD�LWHPV

� $FFHSW�DUJXPHQWV�DQG�UHWXUQ�RQH�YDOXH

� $FW�RQ�HDFK�URZ�UHWXUQHG

� 5HWXUQ�RQH�UHVXOW�SHU�URZ

� 0D\�PRGLI\�WKH�GDWDW\SH

� &DQ�EH�QHVWHG

IXQFWLRQBQDPH��FROXPQ_H[SUHVVLRQ��>DUJ���DUJ�����@�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6LQJOH�5RZ�)XQFWLRQV

&RQYHUVLRQ

&KDUDFWHU

1XPEHU

'DWH

*HQHUDO
6LQJOH�URZ�
IXQFWLRQV

6LQJOH�5RZ�)XQFWLRQV��FRQWLQXHG�

7KLV�OHVVRQ�FRYHUV�WKH�IROORZLQJ�VLQJOH�URZ�IXQFWLRQV�

� &KDUDFWHU�IXQFWLRQV: AFFHSW�FKDUDFWHU�LQSXW�DQG�FDQ�UHWXUQ�ERWK�FKDUDFWHU�DQG�QXPEHU�YDOXHV

� 1XPEHU�IXQFWLRQV: $FFHSW�QXPHULF�LQSXW�DQG�UHWXUQ�QXPHULF�YDOXHV

� 'DWH�IXQFWLRQV: 2SHUDWH�RQ�YDOXHV�RI�WKH�GDWH�GDWDW\SH��$OO�GDWH�IXQFWLRQV�UHWXUQ�D�YDOXH�RI�GDWH
GDWDW\SH�H[FHSW�WKH�0217+6B%(7:((1�IXQFWLRQ��ZKLFK�UHWXUQV�D�QXPEHU��

� &RQYHUVLRQ�IXQFWLRQV: &RQYHUW�D�YDOXH�IURP�RQH�GDWDW\SH�WR�DQRWKHU

� *HQHUDO�IXQFWLRQV�

± 19/�IXQFWLRQ

± '(&2'(�IXQFWLRQ



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

&KDUDFWHU�)XQFWLRQV

6LQJOH�URZ�FKDUDFWHU�IXQFWLRQV�DFFHSW�FKDUDFWHU�GDWD�DV�LQSXW�DQG�FDQ�UHWXUQ�ERWK�FKDUDFWHU�DQG
QXPEHU�YDOXHV��&KDUDFWHU�IXQFWLRQV�FDQ�EH�GLYLGHG�LQWR�WKH�IROORZLQJ�

� &DVH�FRQYHUVLRQ�IXQFWLRQV

� &KDUDFWHU�PDQLSXODWLRQ�IXQFWLRQV

1RWH��7KH�IXQFWLRQV�GLVFXVVHG�LQ�WKLV�OHVVRQ�LV�D�VXEVHW�RI�WKH�DYDLODEOH�IXQFWLRQV�

)XQFWLRQ 3XUSRVH

/2:(5�FROXPQ_H[SUHVVLRQ� &RQYHUWV�DOSKD�FKDUDFWHU�YDOXHV�WR�ORZHUFDVH

833(5�FROXPQ_H[SUHVVLRQ� &RQYHUWV�DOSKD�FKDUDFWHU�YDOXHV�WR�XSSHUFDVH

,1,7&$3�FROXPQ_H[SUHVVLRQ� &RQYHUWV�DOSKD�FKDUDFWHU�YDOXHV�WR�XSSHUFDVH�IRU�WKH�ILUVW�OHWWHU
RI�HDFK�ZRUG��DOO�RWKHU�OHWWHUV�LQ�ORZHUFDVH

&21&$7�FROXPQ�_H[SUHVVLRQ��
FROXPQ�_H[SUHVVLRQ��

&RQFDWHQDWHV�WKH�ILUVW�FKDUDFWHU�YDOXH�WR�WKH�VHFRQG�FKDUDFWHU
YDOXH��HTXLYDOHQW�WR�FRQFDWHQDWLRQ�RSHUDWRU��__�

68%675�FROXPQ_H[SUHVVLRQ�P>�Q@� 5HWXUQV�VSHFLILHG�FKDUDFWHUV�IURP�FKDUDFWHU�YDOXH�VWDUWLQJ�DW
FKDUDFWHU�SRVLWLRQ�P��Q�FKDUDFWHUV�ORQJ��,I�P�LV�QHJDWLYH��WKH
FRXQW�VWDUWV�IURP�WKH�HQG�RI�WKH�FKDUDFWHU�YDOXH��,I�Q�LV�RPLWWHG�
DOO�FKDUDFWHUV�WR�WKH�HQG�RI�WKH�VWULQJ�DUH�UHWXUQHG��

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&KDUDFWHU�)XQFWLRQV

&KDUDFWHU
IXQFWLRQV

/2:(5

833(5

,1,7&$3

&21&$7

68%675

/(1*7+

,1675

/3$'

75,0

&DVH�FRQYHUVLRQ�
IXQFWLRQV

&KDUDFWHU�PDQLSXODWLRQ
IXQFWLRQV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

&KDUDFWHU�)XQFWLRQV��FRQWLQXHG�

)XQFWLRQ 3XUSRVH

/(1*7+�FROXPQ_H[SUHVVLRQ� 5HWXUQV�WKH�QXPEHU�RI�FKDUDFWHUV�LQ�YDOXH

,1675�FROXPQ_H[SUHVVLRQ�P� 5HWXUQV�WKH�QXPHULF�SRVLWLRQ�RI�D�QDPHG�FKDUDFWHU

/3$'�FROXPQ_H[SUHVVLRQ��Q��

VWULQJ
�

3DGV�WKH�FKDUDFWHU�YDOXH�ULJKW�MXVWLILHG�WR�D�WRWDO�ZLGWK�RI�Q
FKDUDFWHU�SRVLWLRQV

75,0�OHDGLQJ_WUDLOLQJ_ERWK�
WULPBFKDUDFWHU�)520
WULPBVRXUFH�

(QDEOHV�\RX�WR�WULP�KHDGLQJ�RU�WUDLOLQJ�FKDUDFWHUV��RU�ERWK��IURP
D�FKDUDFWHU�VWULQJ��,I��WULPBFKDUDFWHU�RU�WULPBVRXUFH�LV�D
FKDUDFWHU�OLWHUDO��\RX�PXVW�HQFORVH�LW�LQ�VLQJOH�TXRWHV�
7KLV�LV�D�IHDWXUH�DYDLODEOH�IURP�2UDFOH�L�RQZDUG�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&KDUDFWHU�)XQFWLRQV

&KDUDFWHU
IXQFWLRQV

/2:(5

833(5

,1,7&$3

&21&$7

68%675

/(1*7+

,1675

/3$'

75,0

&DVH�FRQYHUVLRQ�
IXQFWLRQV

&KDUDFWHU�PDQLSXODWLRQ
IXQFWLRQV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

&DVH�&RQYHUVLRQ�)XQFWLRQV

/2:(5��833(5��DQG�,1,7&$3�DUH�WKH�WKUHH�FDVH�FRQYHUVLRQ�IXQFWLRQV�

� /2:(5: &RQYHUWV�PL[HG�FDVH�RU�XSSHUFDVH�FKDUDFWHU�VWULQJ�WR�ORZHUFDVH

� 833(5: &RQYHUWV�PL[HG�FDVH�RU�ORZHUFDVH�FKDUDFWHU�VWULQJ�WR�XSSHUFDVH

� ,1,7&$3: &RQYHUWV�ILUVW�OHWWHU�RI�HDFK�ZRUG�WR�XSSHUFDVH�DQG�UHPDLQLQJ�OHWWHUV�WR�ORZHUFDVH

(03/2<((�'(7$,/6
�� �����������������������������������������
�� 7KH�MRE�WLWOH�IRU�.LQJ�LV�SUHVLGHQW
�� 7KH�MRE�WLWOH�IRU�%ODNH�LV�PDQDJHU
�� 7KH�MRE�WLWOH�IRU�&ODUN�LV�PDQDJHU
�� ���
�� ���URZV�VHOHFWHG�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

)XQFWLRQ 5HVXOW

&DVH�&RQYHUVLRQ�)XQFWLRQV

&RQYHUW�FDVH�IRU�FKDUDFWHU�VWULQJV

/2:(5�
64/�&RXUVH
�

833(5�
64/�&RXUVH
�

,1,7&$3�
64/�&RXUVH
�

VTO�FRXUVH

64/�&2856(

6TO�&RXUVH

64/! 6(/(&7�
7KH�MRE�WLWOH�IRU�
__,1,7&$3�HQDPH�__
�LV�

���� __/2:(5�MRE��$6��(03/2<((�'(7$,/6�
��� )520 HPS�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

&DVH�&RQYHUVLRQ�)XQFWLRQV��FRQWLQXHG�

7KH�VOLGH�H[DPSOH�GLVSOD\V�WKH�HPSOR\HH�QXPEHU��QDPH��DQG�GHSDUWPHQW�QXPEHU�RI�HPSOR\HH�%/$.(�

7KH�:+(5(�FODXVH�RI�WKH�ILUVW�64/�VWDWHPHQW�VSHFLILHV�WKH�HPSOR\HH�QDPH�DV�
EODNH�
�6LQFH�DOO�WKH
GDWD�LQ�WKH�(03�WDEOH�LV�VWRUHG�LQ�XSSHUFDVH��WKH�QDPH�
EODNH
�GRHV�QRW�ILQG�D�PDWFK�LQ�WKH�(03�WDEOH
DQG�DV�D�UHVXOW�QR�URZV�DUH�VHOHFWHG�

7KH�:+(5(�FODXVH�RI�WKH�VHFRQG�64/�VWDWHPHQW�VSHFLILHV�WKDW�WKH�HPSOR\HH�QDPH�LQ�WKH�(03�WDEOH�LV
FRPSDUHG�WR�
EODNH
�FRQYHUWHG�WR�XSSHU�FDVH��6LQFH�ERWK�WKH�QDPHV�DUH�LQ�XSSHUFDVH�QRZ��D�PDWFK�LV
IRXQG�DQG�RQH�URZ�LV�VHOHFWHG��7KH�:+(5(�FODXVH�FDQ�EH�UHZULWWHQ�LQ�WKH�IROORZLQJ�PDQQHU�WR�SURGXFH
WKH�VDPH�UHVXOW�

7KH�QDPH�LQ�WKH�RXWSXW�DSSHDUV�DV�LW�ZDV�VWRUHG�LQ�WKH�GDWDEDVH��7R�GLVSOD\�WKH�QDPH�ZLWK�WKH�ILUVW�OHWWHU
FDSLWDOL]HG��XVH�WKH�,1,7&$3�IXQFWLRQ�LQ�WKH�6(/(&7�VWDWHPHQW�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�&DVH�&RQYHUVLRQ�)XQFWLRQV

'LVSOD\�WKH�HPSOR\HH�QXPEHU��QDPH��DQG
GHSDUWPHQW�QXPEHU�IRU�HPSOR\HH�%ODNH�

64/!�6(/(&7 HPSQR��HQDPH��GHSWQR���������
�����)520 HPS
�����:+(5( HQDPH� �
EODNH
�
QR�URZV�VHOHFWHG

����(0312�(1$0(���������'(3712
������������������������������
����������%/$.(���������������

64/!�6(/(&7 HPSQR��HQDPH��GHSWQR
�����)520 HPS
�����:+(5(� HQDPH� �833(5�
EODNH
��

«�:+(5( HQDPH� �
%/$.(


64/!�6(/(&7��� HPSQR��,1,7&$3�HQDPH���GHSWQR
�����)520 HPS
�����:+(5(����HQDPH� �833(5�
EODNH
��



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

&KDUDFWHU�0DQLSXODWLRQ�)XQFWLRQV

&21&$7��68%675��/(1*7+��,1675��/3$'��DQG�75,0�DUH�WKH�VL[�FKDUDFWHU�PDQLSXODWLRQ
IXQFWLRQV�FRYHUHG�LQ�WKLV�OHVVRQ�

� &21&$7: -RLQV�YDOXHV�WRJHWKHU��<RX�DUH�OLPLWHG�WR�XVLQJ�WZR�SDUDPHWHUV�ZLWK�&21&$7��

� 68%675: ([WUDFWV�D�VWULQJ�RI�GHWHUPLQHG�OHQJWK

� /(1*7+: 6KRZV�WKH�OHQJWK�RI�D�VWULQJ�DV�D�QXPHULF�YDOXH

� ,1675: )LQGV�QXPHULF�SRVLWLRQ�RI�D�QDPHG�FKDUDFWHU

� /3$': 3DGV�WKH�FKDUDFWHU�YDOXH�ULJKW�MXVWLILHG

1RWH��53$'�FKDUDFWHU�PDQLSXODWLRQ�IXQFWLRQ�SDGV�WKH�FKDUDFWHU�YDOXH�OHIW�MXVWLILHG

75,0��7ULPV�KHDGLQJ�RU�WUDLOLQJ�FKDUDFWHUV��RU�ERWK��IURP�D�FKDUDFWHU�VWULQJ��,I�WULPBFKDUDFWHU�RU
WULPBVRXUFH�LV�D�FKDUDFWHU�OLWHUDO��\RX�PXVW�HQFORVH�LW�LQ�VLQJOH�TXRWHV�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&21&$7�
*RRG
��
6WULQJ
�

68%675�
6WULQJ
�����

/(1*7+�
6WULQJ
�

,1675�
6WULQJ
��
U
�

/3$'�VDO����


�

75,0�
6
�)520�
660,7+
�

*RRG6WULQJ

6WU

�

�







����

0,7+

)XQFWLRQ 5HVXOW

&KDUDFWHU�0DQLSXODWLRQ�)XQFWLRQV

0DQLSXODWH�FKDUDFWHU�VWULQJV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�&KDUDFWHU
0DQLSXODWLRQ�)XQFWLRQV

64/!�6(/(&7�HQDPH��&21&$7��HQDPH��MRE���/(1*7+�HQDPH��

����� ,1675�HQDPH��
$
�

�����)520���HPS

�����:+(5( 68%675�MRE������ �
6$/(6
�

(1$0(������&21&$7�(1$0(�-2%����/(1*7+�(1$0(��,1675�(1$0(�
$
�
�������������������������������������������������������������
0$57,1�����0$57,16$/(60$1������������������������������������
$//(1������$//(16$/(60$1�������������������������������������
7851(5�����7851(56$/(60$1������������������������������������
:$5'�������:$5'6$/(60$1��������������������������������������

&KDUDFWHU�0DQLSXODWLRQ�)XQFWLRQV��FRQWLQXHG�

7KH�VOLGH�H[DPSOH�GLVSOD\V�HPSOR\HH�QDPH�DQG�MRE�MRLQHG�WRJHWKHU��OHQJWK�RI�WKH�HPSOR\HH�QDPH�
DQG�WKH�QXPHULF�SRVLWLRQ�RI�WKH�OHWWHU�$�LQ�WKH�HPSOR\HH�QDPH��IRU�DOO�HPSOR\HHV�ZKR�DUH�LQ�VDOHV�

([DPSOH

0RGLI\�WKH�64/�VWDWHPHQW�RQ�WKH�VOLGH�WR�GLVSOD\�WKH�GDWD�IRU�WKRVH�HPSOR\HHV�ZKRVH�QDPHV�HQG�ZLWK
DQ�1�

(1$0(����&21&$7�(1$0(�-2%����/(1*7+�(1$0(��,1675�(1$0(�
$
�
�����������������������������������������������������������
0$57,1���0$57,16$/(60$1������������������������������������
$//(1����$//(16$/(60$1�������������������������������������

64/!�6(/(&7� HQDPH��&21&$7�HQDPH��MRE���/(1*7+�HQDPH��
��������������,1675�HQDPH��
$
�
�����)520� HPS
�����:+(5(� 68%675�HQDPH��������� �
1
�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

1XPEHU�)XQFWLRQV

1XPEHU�IXQFWLRQV�DFFHSW�QXPHULF�LQSXW�DQG�UHWXUQ�QXPHULF�YDOXHV��7KLV�VHFWLRQ�GHVFULEHV�VRPH�RI�WKH
QXPEHU�IXQFWLRQV�

1RWH��7KLV�OLVW�LV�D�VXEVHW�RI�WKH�DYDLODEOH�QXPEHU�IXQFWLRQV�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³1XPEHU�)XQFWLRQV�´

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

1XPEHU�)XQFWLRQV

� 5281'��5RXQGV�YDOXH�WR�VSHFLILHG�
GHFLPDO

5281'����������� �����

� 7581&��7UXQFDWHV�YDOXH�WR�VSHFLILHG�
GHFLPDO

7581&����������� ��������

� 02'��5HWXUQV�UHPDLQGHU�RI�GLYLVLRQ

02'����������� ������

)XQFWLRQ 3XUSRVH

5281'�FROXPQ_H[SUHVVLRQ��Q� 5RXQGV�WKH�FROXPQ��H[SUHVVLRQ��RU�YDOXH�WR�Q�GHFLPDO�SODFHV�RU
LI�Q�LV�RPLWWHG��QR�GHFLPDO�SODFHV��,I�Q�LV�QHJDWLYH��QXPEHUV
WR�OHIW�RI�WKH�GHFLPDO�SRLQW�DUH�URXQGHG��

7581&�FROXPQ_H[SUHVVLRQ�Q� 7UXQFDWHV�WKH�FROXPQ��H[SUHVVLRQ��RU�YDOXH�WR�Q�GHFLPDO
SODFHV�RU�LI�Q�LV�RPLWWHG��QR�GHFLPDO�SODFHV��,I�Q�LV�QHJDWLYH�
QXPEHUV�OHIW�RI��WKH�GHFLPDO�SRLQW�DUH�WUXQFDWHG�WR�]HUR��

02'�P�Q� 5HWXUQV�WKH�UHPDLQGHU�RI�P�GLYLGHG�E\�Q�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�5281'�)XQFWLRQ

64/!�6(/(&7�5281'������������5281'�����������

����� 5281'�����������

�����)520���'8$/�

5281'�����������5281'�����������5281'�����������
������������������������������������������������
������������������������������������������������

5281'�)XQFWLRQ

7KH�5281'�IXQFWLRQ�URXQGV�WKH�FROXPQ��H[SUHVVLRQ��RU�YDOXH�WR�Q�GHFLPDO�SODFHV��If the second
argument is 0 or is missing, the value is rounded to zero decimal places. If the second argument is 2,
the value is rounded to two decimal places. Conversely, if the second argument is -2, the value is
rounded to two decimal places to the left.

7KH�5281'�IXQFWLRQ�FDQ�DOVR�EH�XVHG�ZLWK�GDWH�IXQFWLRQV��<RX�ZLOO�VHH�H[DPSOHV�ODWHU�LQ�WKLV
OHVVRQ�

7KH�'8$/�LV�D�GXPP\�WDEOH��0RUH�DERXW�WKLV�ZLOO�EH�FRYHUHG�ODWHU�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

7581&�)XQFWLRQ

7KH�7581&�IXQFWLRQ�WUXQFDWHV�WKH�FROXPQ��H[SUHVVLRQ��RU�YDOXH�WR�Q�GHFLPDO�SODFHV�

7KH�7581&�IXQFWLRQ�ZRUNV�ZLWK�DUJXPHQWV�VLPLODU�WR�WKRVH�RI�WKH�5281'�IXQFWLRQ��,I�WKH�VHFRQG
DUJXPHQW�LV���RU�LV�PLVVLQJ��WKH�YDOXH�LV�WUXQFDWHG�WR�]HUR�GHFLPDO�SODFHV��,I�WKH�VHFRQG�DUJXPHQW�LV���
WKH�YDOXH�LV�WUXQFDWHG�WR�WZR�GHFLPDO�SODFHV��&RQYHUVHO\��LI�WKH�VHFRQG�DUJXPHQW�LV�����WKH�YDOXH�LV
WUXQFDWHG�WR�WZR�GHFLPDO�SODFHV�WR�WKH�OHIW�

/LNH�WKH�5281'�IXQFWLRQ��WKH�7581&�IXQFWLRQ�FDQ�EH�XVHG�ZLWK�GDWH�IXQFWLRQV�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

64/!�6(/(&7�7581&������������7581&���������
����� 7581&�����������
�����)520���'8$/�

7581&�����������7581&���������7581&�����������
���������������������������������������������
���������������������������������������������

8VLQJ�WKH�7581&�)XQFWLRQ



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�02'�)XQFWLRQ

&DOFXODWH�WKH�UHPDLQGHU�RI�WKH�UDWLR�RI
VDODU\�WR�FRPPLVVLRQ�IRU�DOO�HPSOR\HHV
ZKRVH�MRE�WLWOH�LV�VDOHVPDQ�

64/!�6(/(&7 HQDPH��VDO��FRPP��02'�VDO��FRPP�
�����)520 HPS
�����:+(5( MRE� �
6$/(60$1
�

(1$0(������������6$/������&200�02'�6$/�&200�
��������������������������������������������
0$57,1��������������������������������������
$//(1���������������������������������������
7851(5��������������������������������������
:$5'����������������������������������������

02'�)XQFWLRQ

7KH�02'�IXQFWLRQ�ILQGV�WKH�UHPDLQGHU�RI�YDOXH��GLYLGHG�E\�YDOXH���7KH�VOLGH�H[DPSOH�FDOFXODWHV�WKH
UHPDLQGHU�RI�WKH�UDWLR�RI�VDODU\�WR�FRPPLVVLRQ�IRU�DOO�HPSOR\HHV�ZKRVH�MRE�WLWOH�LV�VDOHVPDQ�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

2UDFOH�'DWH�)RUPDW

Oracle stores dates in an internal numeric format, representing the century, year, month, day, hours,
minutes, and seconds.

7KH�GHIDXOW�GLVSOD\�DQG�LQSXW�IRUPDW�IRU�DQ\�GDWH�LV�''�021�<<��9DOLG�2UDFOH�GDWHV�DUH�EHWZHHQ
-DQXDU\���������%�&���DQG�'HFHPEHU����������$�'�

6<6'$7(

6<6'$7(�LV�D�GDWH�IXQFWLRQ�WKDW�UHWXUQV�WKH�FXUUHQW�GDWH�DQG�WLPH��<RX�FDQ�XVH�6<6'$7(�MXVW�DV
\RX�ZRXOG�XVH�DQ\�RWKHU�FROXPQ�QDPH��)RU�H[DPSOH��\RX�FDQ�GLVSOD\�WKH�FXUUHQW�GDWH�E\�VHOHFWLQJ
6<6'$7(�IURP�D�WDEOH��,W�LV�FXVWRPDU\�WR�VHOHFW�6<6'$7(�IURP�D�GXPP\�WDEOH�FDOOHG�'8$/�

'8$/

7KH�'8$/�WDEOH�LV�RZQHG�E\�WKH�XVHU�6<6�DQG�FDQ�EH�DFFHVVHG�E\�DOO�XVHUV��,W�FRQWDLQV�RQH�FROXPQ�
'800<��DQG�RQH�URZ�ZLWK�WKH�YDOXH�;��7KH�'8$/�WDEOH�LV�XVHIXO�ZKHQ�\RX�ZDQW�WR�UHWXUQ�D�YDOXH
RQFH�RQO\²IRU�LQVWDQFH��WKH�YDOXH�RI�D�FRQVWDQW��SVHXGRFROXPQ��RU�H[SUHVVLRQ�WKDW�LV�QRW�GHULYHG
IURP�D�WDEOH�ZLWK�XVHU�GDWD��7KH�'8$/�WDEOH�LV�JHQHUDOO\�XVHG�IRU�6(/(&7�FODXVH�V\QWD[
FRPSOHWHQHVV��EHFDXVH�ERWK�6(/(&7�DQG�)520�FODXVHV�DUH�PDQGDWRU\��DQG�VHYHUDO�FDOFXODWLRQV�GR
QRW�QHHG�WR�VHOHFW�IURP�DFWXDO�WDEOHV�

([DPSOH

'LVSOD\�WKH�FXUUHQW�GDWH�XVLQJ�WKH�'8$/�WDEOH�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

:RUNLQJ�ZLWK�'DWHV

� 2UDFOH�VWRUHV�GDWHV�LQ�DQ�LQWHUQDO
QXPHULF�IRUPDW��FHQWXU\��\HDU��PRQWK�
GD\��KRXUV��PLQXWHV��VHFRQGV�

� 7KH�GHIDXOW�GDWH�IRUPDW�LV�''�021�<<�

� 6<6'$7(�LV�D�IXQFWLRQ�UHWXUQLQJ�GDWH
DQG�WLPH�

� '8$/�LV�D�GXPP\�WDEOH�XVHG�WR�YLHZ
6<6'$7(�

64/!�6(/(&7 6<6'$7(
�����)520 '8$/�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

$ULWKPHWLF�ZLWK�'DWHV

6LQFH�WKH�GDWDEDVH�VWRUHV�GDWHV�DV�QXPEHUV��\RX�FDQ�SHUIRUP�FDOFXODWLRQV�XVLQJ�DULWKPHWLF�RSHUDWRUV
VXFK�DV�DGGLWLRQ�DQG�VXEWUDFWLRQ��<RX�FDQ�DGG�DQG�VXEWUDFW�QXPEHU�FRQVWDQWV�DV�ZHOO�DV�GDWHV�

<RX�FDQ�SHUIRUP�WKH�IROORZLQJ�RSHUDWLRQV�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

$ULWKPHWLF�ZLWK�'DWHV

� $GG�RU�VXEWUDFW�D�QXPEHU�WR�RU�IURP�D
GDWH�IRU�D�UHVXOWDQW�GDWH�YDOXH�

� 6XEWUDFW�WZR�GDWHV�WR�ILQG�WKH�QXPEHU�RI
GD\V�EHWZHHQ�WKRVH�GDWHV�

� $GG�KRXUV�WR�D�GDWH�E\�GLYLGLQJ�WKH
QXPEHU�RI�KRXUV�E\����

2SHUDWLRQ 5HVXOW 'HVFULSWLRQ

GDWH���QXPEHU 'DWH $GGV�D�QXPEHU�RI�GD\V�WR�D�GDWH

GDWH���QXPEHU 'DWH 6XEWUDFWV�D�QXPEHU�RI�GD\V�IURP�D�GDWH

GDWH���GDWH 1XPEHU�RI�GD\V 6XEWUDFWV�RQH�GDWH�IURP�DQRWKHU

GDWH���QXPEHU��� 'DWH $GGV�D�QXPEHU�RI�KRXUV�WR�D�GDWH



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�$ULWKPHWLF�2SHUDWRUV
ZLWK�'DWHV

64/!�6(/(&7�HQDPH���6<6'$7(�KLUHGDWH����:((.6
�����)520���HPS
�����:+(5(��GHSWQR� ����

(1$0(����������:((.6
��������������������
.,1*����������������
&/$5.���������������
0,//(5��������������

$ULWKPHWLF�ZLWK�'DWHV��FRQWLQXHG�

7KH�H[DPSOH�RQ�WKH�VOLGH�GLVSOD\V�WKH�QDPH�DQG�WKH�QXPEHU�RI�ZHHNV�HPSOR\HG�IRU�DOO�HPSOR\HHV�LQ
GHSDUWPHQW�����,W�VXEWUDFWV�WKH�FXUUHQW�GDWH��6<6'$7(��IURP�WKH�GDWH�RQ�ZKLFK�WKH�HPSOR\HH�ZDV
KLUHG�DQG�GLYLGHV�WKH�UHVXOW�E\���WR�FDOFXODWH�WKH�QXPEHU�RI�ZHHNV�WKDW�D�ZRUNHU�KDV�EHHQ�HPSOR\HG�

1RWH��6<6'$7(�LV�D�64/�IXQFWLRQ�WKDW�UHWXUQV�WKH�FXUUHQW�GDWH�DQG�WLPH��<RXU�UHVXOWV�PD\�GLIIHU
IURP�WKH�H[DPSOH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

'DWH�)XQFWLRQV

'DWH�IXQFWLRQV�RSHUDWH�RQ�2UDFOH�GDWHV��$OO�GDWH�IXQFWLRQV�UHWXUQ�D�YDOXH�RI�'$7(�GDWDW\SH�H[FHSW
0217+6B%(7:((1��ZKLFK�UHWXUQV�D�QXPHULF�YDOXH�

� 0217+6B%(7:((1�GDWH���GDWH��: )LQGV�WKH�QXPEHU�RI�PRQWKV�EHWZHHQ�GDWH��DQG�GDWH��
7KH�UHVXOW�FDQ�EH�SRVLWLYH�RU�QHJDWLYH��,I�GDWH��LV�ODWHU�WKDQ�GDWH���WKH�UHVXOW�LV�SRVLWLYH��LI�GDWH�
LV�HDUOLHU�WKDQ�GDWH���WKH�UHVXOW�LV�QHJDWLYH��7KH�QRQLQWHJHU�SDUW�RI�WKH�UHVXOW�UHSUHVHQWV�D�SRUWLRQ
RI�WKH�PRQWK�

� $''B0217+6�GDWH��Q�: Adds n number of calendar months to date. The value of n must be
an integer and can be negative.

• NEXT_DAY(date, 
char
): Finds the date of the next specified day of the week (
char
)
following date. The value of char may be a number representing a day or a character string.

• LAST_DAY(date): Finds the date of the last day of the month that contains date.

• ROUND(date[,
fmt
]): Returns date rounded to the unit specified by the format model fmt. If
the format model fmt is omitted, date is rounded to the nearest day.

• TRUNC(date[, 
fmt
]): Returns date with the time portion of the day truncated to the unit
specified by the format model fmt. If the format model fmt is omitted, date is truncated to the
nearest day.

This list is a subset of the available date functions. The format models are covered later in this lesson.
Examples of format models are month and year.

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'DWH�)XQFWLRQV

1XPEHU�RI�PRQWKV
EHWZHHQ�WZR�GDWHV

0217+6B%(7:((1

$''B0217+6

1(;7B'$<

/$67B'$<

5281'

7581&�

$GG�FDOHQGDU�PRQWKV�WR
GDWH

1H[W�GD\�RI�WKH�GDWH
VSHFLILHG

/DVW�GD\�RI�WKH�PRQWK

5RXQG�GDWH�

7UXQFDWH�GDWH

)XQFWLRQ 'HVFULSWLRQ
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'DWH�)XQFWLRQV��FRQWLQXHG�

)RU�DOO�HPSOR\HHV�HPSOR\HG�IRU�IHZHU�WKDQ�����PRQWKV��GLVSOD\�WKH�HPSOR\HH�QXPEHU��KLUH�GDWH�
QXPEHU�RI�PRQWKV�HPSOR\HG��VL[�PRQWK�UHYLHZ�GDWH��ILUVW�)ULGD\�DIWHU�KLUH�GDWH��DQG�ODVW�GD\�RI�WKH
PRQWK�ZKHQ�KLUHG�

���64/!��6(/(&7��HPSQR��KLUHGDWH�
���� 0217+6B%(7:((1�6<6'$7(��KLUHGDWH��7(185(�
���� $''B0217+6�KLUHGDWH�����5(9,(:�
���� 1(;7B'$<�KLUHGDWH��
)5,'$<
���/$67B'$<�KLUHGDWH�
������)520 HPS
������:+(5( 0217+6B%(7:((1��6<6'$7(��KLUHGDWH������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

� 0217+6B%(7:((1��
���6(3���
�
���-$1���
�

8VLQJ�'DWH�)XQFWLRQV

� $''B0217+6��
���-$1���
���

� 1(;7B'$<��
���6(3���
�
)5,'$<
�

� /$67B'$<�
���6(3���
�

����������


���-8/���



���6(3���



���6(3���


(0312�+,5('$7(�����7(185(�5(9,(:����1(;7B'$<��/$67B'$<�����
������������������������������������������������������
��������129�����������������0$<�������129�������129���
��������0$<�����������������129�������0$<�������0$<���
���
���URZV�VHOHFWHG�
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�'DWH�)XQFWLRQV

� 5281'�
���-8/���
�
0217+
����������������$8*���

� 5281'�
���-8/���
�
<($5
�� ����-$1���

� 7581&�
���-8/���
�
0217+
�� ����-8/���

� 7581&�
���-8/���
�
<($5
� ����-$1���

'DWH�)XQFWLRQV��FRQWLQXHG�

7KH�5281'�DQG�7581&�IXQFWLRQV�FDQ�EH�XVHG�IRU�QXPEHU�DQG�GDWH�YDOXHV��:KHQ�XVHG�ZLWK�GDWHV�
WKHVH�IXQFWLRQV�URXQG�RU�WUXQFDWH�WR�WKH�VSHFLILHG�IRUPDW�PRGHO��7KHUHIRUH��\RX�FDQ�URXQG�GDWHV�WR�WKH
QHDUHVW�\HDU�RU�PRQWK�

([DPSOH

&RPSDUH�WKH�KLUH�GDWHV�IRU�DOO�HPSOR\HHV�ZKR�VWDUWHG�LQ�������'LVSOD\�WKH�HPSOR\HH�QXPEHU��KLUH
GDWH��DQG�PRQWK�VWDUWHG�XVLQJ�WKH�5281'�DQG�7581&�IXQFWLRQV�

�64/!�6(/(&7 HPSQR��KLUHGDWH�
������������5281'�KLUHGDWH��
0217+
���7581&�KLUHGDWH��
0217+
�
������)520 HPS
������:+(5( KLUHGDWH�OLNH�
�����
�

����(0312�+,5('$7(��5281'�+,5�7581&�+,5
���������������������������������������
�������������'(&�������'(&�������'(&���
�������������-$1�������)(%�������-$1���
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&RQYHUVLRQ�)XQFWLRQV

,PSOLFLW�GDWDW\SH
FRQYHUVLRQ

([SOLFLW�GDWDW\SH
FRQYHUVLRQ

'DWDW\SH
FRQYHUVLRQ

&RQYHUVLRQ�)XQFWLRQV

,Q�DGGLWLRQ�WR�2UDFOH�GDWDW\SHV��FROXPQV�RI�WDEOHV�LQ�DQ�2UDFOH��GDWDEDVH�FDQ�EH�GHILQHG�XVLQJ�$16,�
'%���DQG�64/�'6�GDWDW\SHV��+RZHYHU��WKH�2UDFOH�6HUYHU�LQWHUQDOO\�FRQYHUWV�VXFK�GDWDW\SHV�WR
2UDFOH��GDWDW\SHV�

,Q�VRPH�FDVHV��2UDFOH�6HUYHU�DOORZV�GDWD�RI�RQH�GDWDW\SH�ZKHUH�LW�H[SHFWV�GDWD�RI�D�GLIIHUHQW�GDWDW\SH�
7KLV�LV�DOORZHG�ZKHQ�2UDFOH�6HUYHU�FDQ�DXWRPDWLFDOO\�FRQYHUW�WKH�GDWD�WR�WKH�H[SHFWHG�GDWDW\SH��7KLV
GDWDW\SH�FRQYHUVLRQ�FDQ�EH�GRQH�LPSOLFLWO\�E\�2UDFOH�6HUYHU�RU�H[SOLFLWO\�E\�WKH�XVHU�

,PSOLFLW�GDWDW\SH�FRQYHUVLRQV�ZRUN�DFFRUGLQJ�WR�WKH�UXOHV�H[SODLQHG�LQ�QH[W�WZR�VOLGHV�

([SOLFLW�GDWDW\SH�FRQYHUVLRQV�DUH�GRQH�E\�XVLQJ�WKH�FRQYHUVLRQ�IXQFWLRQV��&RQYHUVLRQ�IXQFWLRQV
FRQYHUW�D�YDOXH�IURP�RQH�GDWDW\SH�WR�DQRWKHU��*HQHUDOO\��WKH�IRUP�RI�WKH�IXQFWLRQ�QDPHV�IROORZV�WKH
FRQYHQWLRQ�GDWDW\SH�72�GDWDW\SH��7KH�ILUVW�GDWDW\SH�LV�WKH�LQSXW�GDWDW\SH��WKH�ODVW�GDWDW\SH�LV�WKH
RXWSXW�

1RWH��$OWKRXJK�LPSOLFLW�GDWDW\SH�FRQYHUVLRQ�LV�DYDLODEOH��LW�LV�UHFRPPHQGHG�WKDW�\RX�GR�H[SOLFLW
GDWDW\SH�FRQYHUVLRQ�WR�HQVXUH�UHOLDELOLW\�RI�\RXU�64/�VWDWHPHQWV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

,PSOLFLW�'DWDW\SH�&RQYHUVLRQ

)RU�DVVLJQPHQWV��WKH�2UDFOH�6HUYHU�FDQ
DXWRPDWLFDOO\�FRQYHUW�WKH�IROORZLQJ�

9$5&+$5��RU�&+$5

)URP 7R

9$5&+$5��RU�&+$5

180%(5

'$7(

180%(5

'$7(

9$5&+$5�

9$5&+$5�

,PSOLFLW�GDWDW\SH�&RQYHUVLRQ

7KH�DVVLJQPHQW�VXFFHHGV�LI�WKH�2UDFOH�6HUYHU�FDQ�FRQYHUW�WKH�GDWDW\SH�RI�WKH�YDOXH�XVHG�LQ�WKH
DVVLJQPHQW�WR�WKDW�RI�WKH�DVVLJQPHQW�WDUJHW�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

,PSOLFLW�'DWDW\SH�&RQYHUVLRQ

)RU�H[SUHVVLRQ�HYDOXDWLRQ��WKH�2UDFOH�6HUYHU
FDQ�DXWRPDWLFDOO\�FRQYHUW�WKH�IROORZLQJ�

9$5&+$5��RU�&+$5

)URP 7R

9$5&+$5��RU�&+$5

180%(5

'$7(

,PSOLFLW�'DWDW\SH�&RQYHUVLRQ

,Q�JHQHUDO��WKH�2UDFOH�6HUYHU�XVHV�WKH�UXOH�IRU�H[SUHVVLRQ�ZKHQ�D�GDWDW\SH�FRQYHUVLRQ�LV�QHHGHG�LQ
SODFHV�QRW�FRYHUHG�E\�D�UXOH�IRU�DVVLJQPHQW�FRQYHUVLRQV�

1RWH��&+$5�WR�180%(5�FRQYHUVLRQV�VXFFHHG�RQO\�LI�WKH�FKDUDFWHU�VWULQJ�UHSUHVHQWV�D�YDOLG
QXPEHU��&+$5�WR�'$7(�FRQYHUVLRQV�VXFFHHG�RQO\�LI�WKH�FKDUDFWHU�VWULQJ�KDV�WKH�GHIDXOW�IRUPDW�''�
021�<<�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

([SOLFLW�'DWDW\SH�&RQYHUVLRQ

64/�SURYLGHV�WKUHH�IXQFWLRQV�WR�FRQYHUW�D�YDOXH�IURP�RQH�GDWDW\SH�WR�DQRWKHU�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

([SOLFLW�'DWDW\SH�&RQYHUVLRQ

180%(5 &+$5$&7(5

72B&+$5

72B180%(5

'$7(

72B&+$5

72B'$7(

)XQFWLRQ 3XUSRVH

72B&+$5�QXPEHU_GDWH�>�IPW@�
>QOVSDUDPV@�

&RQYHUWV�D�QXPEHU�RU�GDWH�YDOXH�WR�D�9$5&+$5�
FKDUDFWHU�VWULQJ�ZLWK�IRUPDW�PRGHO�IPW�

1XPEHU�&RQYHUVLRQ�

QOVSDUDPV�SDUDPHWHU�VSHFLILHV�WKH�IROORZLQJ
FKDUDFWHUV��ZKLFK��DUH�UHWXUQHG�E\�QXPEHU�IRUPDW
HOHPHQWV�

� 'HFLPDO�FKDUDFWHU

� *URXS�VHSDUDWRU

� /RFDO�FXUUHQF\�V\PERO

� ,QWHUQDWLRQDO�FXUUHQF\�V\PERO

,I�QOVSDUDPV�RU�DQ\�RWKHU�SDUDPHWHU�LV�RPLWWHG��WKLV
IXQFWLRQ�XVHV�WKH�GHIDXOW�SDUDPHWHU�YDOXHV�IRU�WKH
VHVVLRQ�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

([SOLFLW�'DWDW\SH�&RQYHUVLRQ��FRQWLQXHG�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

([SOLFLW�'DWDW\SH�&RQYHUVLRQ

180%(5 &+$5$&7(5

72B&+$5

72B180%(5

'$7(

72B&+$5

72B'$7(

)XQFWLRQ 3XUSRVH

72B&+$5�QXPEHU_GDWH�>�IPW@�
>QOVSDUDPV@�

'DWH�&RQYHUVLRQ�

7KH�QOVSDUDPV�SDUDPHWHU�VSHFLILHV�WKH�ODQJXDJH�LQ
ZKLFK�PRQWK�DQG�GD\�QDPHV�DQG�DEEUHYLDWLRQV�DUH
UHWXUQHG��,I�WKLV�SDUDPHWHU�LV�RPLWWHG��WKLV�IXQFWLRQ
XVHV�WKH�GHIDXOW�GDWH�ODQJXDJHV�IRU�WKH�VHVVLRQ�

72B180%(5�FKDU�>IPW@��>QOVSDUDPV@� &RQYHUWV�D�FKDUDFWHU�VWULQJ�FRQWDLQLQJ�GLJLWV�WR�D
QXPEHU�LQ�WKH�IRUPDW�VSHFLILHG�E\�WKH�RSWLRQDO�IRUPDW
PRGHO�IPW�

7KH�QOVSDUDPV�SDUDPHWHU�KDV�WKH�VDPH�SXUSRVH�LQ�WKLV
IXQFWLRQ�DV�LQ�WKH�72B&+$5�IXQFWLRQ�IRU�QXPEHU
FRQYHUVLRQ�

72B'$7(�&KDU�>IPW@�>QOVSDUDPV@� &RQYHUWV�D�FKDUDFWHU�VWULQJ�UHSUHVHQWLQJ�D�GDWH�WR�D
GDWH�YDOXH�DFFRUGLQJ�WR�WKH�IPW�VSHFLILHG��,I�IPW�LV
RPLWWHG��WKH�IRUPDW�LV�''�021�<<�

7KH�QOVSDUDPV�SDUDPHWHU�KDV�WKH�VDPH�SXUSRVH�LQ�WKLV
IXQFWLRQ�DV�LQ�WKH�72B&+$5�IXQFWLRQ�IRU�GDWH
FRQYHUVLRQ�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

([SOLFLW�'DWDW\SH�&RQYHUVLRQ��FRQWLQXHG�

1RWH��7KH�OLVW�RI�IXQFWLRQV�PHQWLRQHG�LQ�WKLV�OHVVRQ�DUH�D�VXEVHW�RI�WKH�DYDLODEOH�FRQYHUVLRQ�IXQFWLRQV�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH��6HUYHU�64/�5HIHUHQFH��5HOHDVH������³&RQYHUVLRQ�)XQFWLRQV�´

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

([SOLFLW�'DWDW\SH�&RQYHUVLRQ

180%(5 &+$5$&7(5

72B&+$5

72B180%(5

'$7(

72B&+$5

72B'$7(



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

72B&+$5�)XQFWLRQ�ZLWK�'DWHV

7KH�IRUPDW�PRGHO�

� 0XVW�EH�HQFORVHG�LQ�VLQJOH�TXRWDWLRQ�PDUNV
DQG�LV�FDVH�VHQVLWLYH

� &DQ�LQFOXGH�DQ\�YDOLG�GDWH�IRUPDW�HOHPHQW
� +DV�DQ�IP�HOHPHQW�WR�UHPRYH�SDGGHG
EODQNV�RU�VXSSUHVV�OHDGLQJ�]HURV

� ,V�VHSDUDWHG�IURP�WKH�GDWH�YDOXH�E\�D
FRPPD

72B&+$5�GDWH��
IPW
�

'LVSOD\LQJ�D�'DWH�LQ�D�6SHFLILF�)RUPDW

3UHYLRXVO\��DOO�2UDFOH�GDWH�YDOXHV�ZHUH�GLVSOD\HG�LQ�WKH�''�021�<<�IRUPDW��7KH�72B&+$5
IXQFWLRQ�DOORZV�\RX�WR�FRQYHUW�D�GDWH�IURP�WKLV�GHIDXOW�IRUPDW�WR�RQH�VSHFLILHG�E\�\RX�

*XLGHOLQHV

� 7KH�IRUPDW�PRGHO�PXVW�EH�HQFORVHG�LQ�VLQJOH�TXRWDWLRQ�PDUNV�DQG�LV�FDVH�VHQVLWLYH�

� 7KH�IRUPDW�PRGHO�FDQ�LQFOXGH�DQ\�YDOLG�GDWH�IRUPDW�HOHPHQW��%H�VXUH�WR�VHSDUDWH�WKH�GDWH�YDOXH
IURP�WKH�IRUPDW�PRGHO�E\�D�FRPPD�

� 7KH�QDPHV�RI�GD\V�DQG�PRQWKV�LQ�WKH�RXWSXW�DUH�DXWRPDWLFDOO\�SDGGHG�ZLWK�EODQNV�

� 7R�UHPRYH�SDGGHG�EODQNV�RU�WR�VXSSUHVV�OHDGLQJ�]HURV��XVH�WKH�ILOO�PRGH�IP�HOHPHQW�

� <RX�FDQ�UHVL]H�WKH�GLVSOD\�ZLGWK�RI�WKH�UHVXOWLQJ�FKDUDFWHU�ILHOG�ZLWK�WKH�64/
3OXV�&2/801
FRPPDQG�

� 7KH�UHVXOWDQW�FROXPQ�ZLGWK�LV����FKDUDFWHUV�E\�GHIDXOW�

64/!�6(/(&7��HPSQR��72B&+$5�KLUHGDWH��
00�<<
��0RQWKB+LUHG
�����)520����HPS
�����:+(5(���HQDPH� �
%/$.(
�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

(OHPHQW 'HVFULSWLRQ

6&&�RU�&& &HQWXU\��6�SUHIL[HV�%&�GDWH�ZLWK��

<HDUV�LQ�GDWHV�<<<<�RU�6<<<< <HDU��6�SUHIL[HV�%&�GDWH�ZLWK��

<<<�RU�<<�RU�< /DVW�WKUHH��WZR��RU�RQH�GLJLWV�RI�\HDU

<�<<< <HDU�ZLWK�FRPPD�LQ�WKLV�SRVLWLRQ

,<<<��,<<��,<��, )RXU��WKUHH��WZR��RU�RQH�GLJLW�\HDU�EDVHG�RQ�WKH�,62�VWDQGDUG

6<($5�RU�<($5 <HDU�VSHOOHG�RXW��6�SUHIL[HV�%&�GDWH�ZLWK��

%&�RU�$' %&�$'�LQGLFDWRU

%�&��RU�$�'� %&�$'�LQGLFDWRU�ZLWK�SHULRGV

4 4XDUWHU�RI�\HDU

00 0RQWK��WZR�GLJLW�YDOXH

0217+ 1DPH�RI�PRQWK�SDGGHG�ZLWK�EODQNV�WR�OHQJWK�RI�QLQH�FKDUDFWHUV

021 1DPH�RI�PRQWK��WKUHH�OHWWHU�DEEUHYLDWLRQ

50 5RPDQ�QXPHUDO�PRQWK

::�RU�: :HHN�RI�\HDU�RU�PRQWK

'''�RU�''�RU�' 'D\�RI�\HDU��PRQWK��RU�ZHHN

'$< 1DPH�RI�GD\�SDGGHG�ZLWK�EODQNV�WR�OHQJWK�RI���FKDUDFWHUV

'< 1DPH�RI�GD\��WKUHH�OHWWHU�DEEUHYLDWLRQ

- -XOLDQ�GD\��WKH�QXPEHU�RI�GD\V�VLQFH����'HFHPEHU������%&

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

<<<<

(OHPHQWV�RI�'DWH�)RUPDW�0RGHO

<($5

00

0217+

'<

'$<

)XOO�\HDU�LQ�QXPEHUV

<HDU�VSHOOHG�RXW

7ZR�GLJLW�YDOXH�IRU�PRQWK

7KUHH�OHWWHU�DEEUHYLDWLRQ�RI�WKH
GD\�RI�WKH�ZHHN

)XOO�QDPH�RI�WKH�GD\

)XOO�QDPH�RI�WKH�PRQWK

6DPSOH�(OHPHQWV�RI�9DOLG�'DWH�)RUPDWV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

7LPH�)RUPDWV
8VH�WKH�IRUPDWV�OLVWHG�LQ�WKH�IROORZLQJ�WDEOHV�WR�GLVSOD\�WLPH�LQIRUPDWLRQ�DQG�OLWHUDOV�DQG�WR�FKDQJH
QXPHUDOV�WR�VSHOOHG�QXPEHUV�

2WKHU�)RUPDWV

6SHFLI\LQJ�6XIIL[HV�WR�,QIOXHQFH�1XPEHU�'LVSOD\

(OHPHQW 'HVFULSWLRQ

AM or PM Meridian indicator

A.M. or P.M. Meridian indicator with periods

HH or HH12 or HH24 Hour of day or hour (1±12) or hour (0±23)

MI Minute (0±59)

SS Second (0±59)

SSSSS Seconds past midnight (0±86399)

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

(OHPHQWV�RI�'DWH�)RUPDW�0RGHO

� 7LPH�HOHPHQWV�IRUPDW�WKH�WLPH�SRUWLRQ�RI
WKH�GDWH�

� $GG�FKDUDFWHU�VWULQJV�E\�HQFORVLQJ�WKHP
LQ�GRXEOH�TXRWDWLRQ�PDUNV�

� 1XPEHU�VXIIL[HV�VSHOO�RXW�QXPEHUV�

++���0,�66�$0 ���������30

''��RI��0217+ ���RI�2&72%(5

GGVSWK IRXUWHHQWK

(OHPHQW 'HVFULSWLRQ

������� 3XQFWXDWLRQ�LV�UHSURGXFHG�LQ�WKH�UHVXOW

³RI�WKH´ 4XRWHG�VWULQJ�LV�UHSURGXFHG�LQ�WKH�UHVXOW

(OHPHQW 'HVFULSWLRQ

TH Ordinal number (for example, DDTH for 4TH)

SP Spelled-out number (for example, DDSP for FOUR)

SPTH or THSP Spelled-out ordinal numbers (for example, DDSPTH for
FOURTH)



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

72B&+$5�)XQFWLRQ�ZLWK�'DWHV

7KH�64/�VWDWHPHQW�RQ�WKH�VOLGH�GLVSOD\V�WKH�QDPH�DQG�KLUH�GDWHV�IRU�DOO�WKH�HPSOR\HHV��7KH�KLUH�GDWH
DSSHDUV�DV����1RYHPEHU������

([DPSOH

0RGLI\�WKH�VOLGH�H[DPSOH�WR�GLVSOD\�WKH�GDWHV�LQ�D�IRUPDW�WKDW�DSSHDUV�DV�6HYHQWK�RI�)HEUXDU\�����
���������$0�

1RWLFH�WKDW�WKH�PRQWK�IROORZV�WKH�IRUPDW�PRGHO�VSHFLILHG��LQ�RWKHU�ZRUGV��WKH�ILUVW�OHWWHU�LV�FDSLWDOL]HG
DQG�WKH�UHVW�LQ�ORZHU�FDVH�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�72B&+$5�)XQFWLRQ
ZLWK�'DWHV

64/!�6(/(&7 HQDPH��
������� 72B&+$5�KLUHGDWH��
IP''�0RQWK�<<<<
��+,5('$7(
�����)520�� HPS�

(1$0(������+,5('$7(
����������������������������
.,1*����������1RYHPEHU�����
%/$.(��������0D\�����
&/$5.��������-XQH�����
-21(6��������$SULO�����
0$57,1��������6HSWHPEHU�����
$//(1���������)HEUXDU\�����
���
���URZV�VHOHFWHG�

(1$0(������+,5('$7(
�����������������������������������������������������������
.,1*�������6HYHQWHHQWK�RI�1RYHPEHU���������������$0
%/$.(������)LUVW�RI�0D\���������������$0
���
���URZV�VHOHFWHG�

64/!�6(/(&7��HQDPH�
�������������72B&+$5�KLUHGDWH��
IP'GVSWK��RI��0RQWK�<<<<�IP++�0,�66�$0
�
�������������+,5('$7(
�����)520����HPS�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

72B&+$5�)XQFWLRQ�ZLWK�1XPEHUV

8VH�WKHVH�IRUPDWV�ZLWK�WKH�72B&+$5
IXQFWLRQ�WR�GLVSOD\�D�QXPEHU�YDOXH�DV�D
FKDUDFWHU�

72B&+$5�QXPEHU��
IPW
�

�

�

�

/

�

�

5HSUHVHQWV�D�QXPEHU

)RUFHV�D�]HUR�WR�EH�GLVSOD\HG

3ODFHV�D�IORDWLQJ�GROODU�VLJQ

8VHV�WKH�IORDWLQJ�ORFDO�FXUUHQF\�V\PERO

3ULQWV�D�GHFLPDO�SRLQW

3ULQWV�D�WKRXVDQG�LQGLFDWRU

72B&+$5�)XQFWLRQ�ZLWK�1XPEHUV

:KHQ�ZRUNLQJ�ZLWK�QXPEHU�YDOXHV�VXFK�DV�FKDUDFWHU�VWULQJV��\RX�VKRXOG�FRQYHUW�WKRVH�QXPEHUV�WR�WKH
FKDUDFWHU�GDWDW\SH�XVLQJ�WKH�72B&+$5�IXQFWLRQ��ZKLFK�WUDQVODWHV�D�YDOXH�RI�180%(5�GDWDW\SH�WR
9$5&+$5��GDWDW\SH��7KLV�WHFKQLTXH�LV�HVSHFLDOO\�XVHIXO�ZLWK�FRQFDWHQDWLRQ�

1XPEHU�)RUPDW�(OHPHQWV

,I�\RX�DUH�FRQYHUWLQJ�D�QXPEHU�WR�FKDUDFWHU�GDWDW\SH��\RX�FDQ�XVH�WKH�IROORZLQJ�HOHPHQWV�

(OHPHQW 'HVFULSWLRQ ([DPSOH 5HVXOW

� 1XPHULF�SRVLWLRQ��QXPEHU�RI��V�GHWHUPLQH�GLVSOD\
ZLGWK�

������ ����

� 'LVSOD\�OHDGLQJ�]HURV ������ ������

� )ORDWLQJ�GROODU�VLJQ ������� �����

/ )ORDWLQJ�ORFDO�FXUUHQF\�V\PERO /������ ))����

� 'HFLPDO�SRLQW�LQ�SRVLWLRQ�VSHFLILHG ��������� �������

� &RPPD�LQ�SRVLWLRQ�VSHFLILHG ������� �����

0, 0LQXV�VLJQV�WR�ULJKW��QHJDWLYH�YDOXHV� ������0, �����

35 3DUHQWKHVL]H�QHJDWLYH�QXPEHUV ������35 �����!

(((( 6FLHQWLILF�QRWDWLRQ��IRUPDW�PXVW�VSHFLI\�IRXU�(V� ������(((( �����(���

9 0XOWLSO\�E\����Q�WLPHV���Q� �QXPEHU�RI��V�DIWHU�9� ����9�� ������

% 'LVSOD\�]HUR�YDOXHV�DV�EODQN��QRW�� %������� �������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

*XLGHOLQHV

� 7KH�2UDFOH�6HUYHU�GLVSOD\V�D�VWULQJ�RI�SRXQG�VLJQV�����LQ�SODFH�RI�D�ZKROH�QXPEHU�ZKRVH�GLJLWV
H[FHHG�WKH�QXPEHU�RI�GLJLWV�SURYLGHG�LQ�WKH�IRUPDW�PRGHO�

� 7KH�2UDFOH�6HUYHU�URXQGV�WKH�VWRUHG�GHFLPDO�YDOXH�WR�WKH�QXPEHU�RI�GHFLPDO�VSDFHV�SURYLGHG�LQ
WKH�IRUPDW�PRGHO�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�72B&+$5�)XQFWLRQ
ZLWK�1XPEHUV

64/!�6(/(&7 72B&+$5�VDO�
�������
��6$/$5<
�����)520 HPS
�����:+(5( HQDPH� �
6&277
�

6$/$5<
��������
��������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

72B180%(5�DQG�72B'$7(�)XQFWLRQV

<RX�PD\�ZDQW�WR�FRQYHUW�D�FKDUDFWHU�VWULQJ�WR�HLWKHU�D�QXPEHU�RU�D�GDWH��7R�DFFRPSOLVK�WKLV�WDVN��\RX
XVH�WKH�72B180%(5�RU�72B'$7(�IXQFWLRQV��7KH�IRUPDW�PRGHO�\RX�FKRRVH�ZLOO�EH�EDVHG�RQ�WKH
SUHYLRXVO\�GHPRQVWUDWHG�IRUPDW�HOHPHQWV�

([DPSOH

'LVSOD\�WKH�QDPHV�DQG�KLUH�GDWHV�RI�DOO�WKH�HPSOR\HHV�ZKR�MRLQHG�RQ�)HEUXDU\����������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

72B180%(5�DQG�72B'$7(
)XQFWLRQV

� &RQYHUW�D�FKDUDFWHU�VWULQJ�WR�D�QXPEHU
IRUPDW�XVLQJ�WKH�72B180%(5�IXQFWLRQ

72B180%(5�FKDU>��
IPW
@�

� &RQYHUW�D�FKDUDFWHU�VWULQJ�WR�D�GDWH
IRUPDW�XVLQJ�WKH�72B'$7(�IXQFWLRQ

72B'$7(�FKDU>��
IPW
@�

64/!�6(/(&7�HQDPH��KLUHGDWH
�����)520���HPS
�����:+(5(��KLUHGDWH� �72B'$7(�
)HEUXDU\���������
��
0RQWK�GG���<<<<
��

(1$0(������+,5('$7(
�������������������
:$5'����������)(%���



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

7KH�55�'DWH�)RUPDW�(OHPHQW

7KH�55�GDWH�IRUPDW�LV�VLPLODU�WR�WKH�<<�HOHPHQW��EXW�LW�DOORZV�\RX�WR�VSHFLI\�GLIIHUHQW�FHQWXULHV��<RX
FDQ�XVH�WKH�55�GDWH�IRUPDW�HOHPHQW�LQVWHDG�RI�<<��VR�WKDW�WKH�FHQWXU\�RI�WKH�UHWXUQ�YDOXH�YDULHV
DFFRUGLQJ�WR�WKH�VSHFLILHG�WZR�GLJLW�\HDU�DQG�WKH�ODVW�WZR�GLJLWV�RI�WKH�FXUUHQW�\HDU��7KH�WDEOH�RQ�WKH
VOLGH�VXPPDUL]HV�WKH�EHKDYLRU�RI�WKH�55�HOHPHQW�

&XUUHQW�<HDU *LYHQ�'DWH ,QWHUSUHWHG��55� ,QWHUSUHWHG��<<�

���� 27-OCT-95 ���� ����

���� 27-OCT-17 ���� ����

���� 27-OCT-17 ���� ����

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

55�'DWH�)RUPDW

&XUUHQW�<HDU
����
����
����
����

6SHFLILHG�'DWH
���2&7���
���2&7���
���2&7���
���2&7���

55�)RUPDW
����
����
����
����

<<�)RUPDW
����
����
����
����

,I�WZR�GLJLWV
RI�WKH
FXUUHQW
\HDU�DUH�

�±��

�±�� ��±��

��±��

7KH�UHWXUQ�GDWH�LV�LQ
WKH�FXUUHQW�FHQWXU\

7KH�UHWXUQ�GDWH�LV�LQ
WKH�FHQWXU\�DIWHU
WKH�FXUUHQW�RQH

7KH�UHWXUQ�GDWH�LV�LQ
WKH�FHQWXU\�EHIRUH
WKH�FXUUHQW�RQH

7KH�UHWXUQ�GDWH�LV�LQ
WKH�FXUUHQW�FHQWXU\

,I�WKH�VSHFLILHG�WZR�GLJLW�\HDU�LV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

19/�)XQFWLRQ

&RQYHUWV�QXOO�WR�DQ�DFWXDO�YDOXH

� 'DWDW\SHV�WKDW�FDQ�EH�XVHG�DUH�GDWH�
FKDUDFWHU��DQG�QXPEHU�

� 'DWDW\SHV�PXVW�PDWFK

± 19/�FRPP���

± 19/�KLUHGDWH�
���-$1���
�

± 19/�MRE�
1R�-RE�<HW
�

7KH�19/�)XQFWLRQ

7R�FRQYHUW�D�QXOO�YDOXH�WR�DQ�DFWXDO�YDOXH��XVH�WKH�19/�IXQFWLRQ�

6\QWD[

19/��H[SU���H[SU��

ZKHUH� H[SU�� LV�WKH�VRXUFH�YDOXH�RU�H[SUHVVLRQ�WKDW�PD\�FRQWDLQ�QXOO

H[SU�� LV�WKH�WDUJHW�YDOXH�IRU�FRQYHUWLQJ�QXOO

<RX�FDQ�XVH�WKH�19/�IXQFWLRQ�WR�FRQYHUW�DQ\�GDWDW\SH��EXW�WKH�UHWXUQ�YDOXH�LV�DOZD\V�WKH�VDPH�DV
WKH�GDWDW\SH�RI�H[SU��

19/�&RQYHUVLRQV�IRU�9DULRXV�'DWDW\SHV

'DWD�W\SH &RQYHUVLRQ�([DPSOH

NUMBER NVL(number_column,9)

DATE NVL(date_column, 
���-$1���
)

CHAR or VARCHAR2 NVL(character_column, 
Unavailable
)



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

64/!�6(/(&7�HQDPH��VDO��FRPP���VDO
����19/�FRPP���

�����)520���HPS�

8VLQJ�WKH�19/�)XQFWLRQ

(1$0(������������6$/������&200��6$/
����19/�&200���
���������������������������������������������������
.,1*�����������������������������������������������
%/$.(����������������������������������������������
&/$5.����������������������������������������������
-21(6����������������������������������������������
0$57,1���������������������������������������������
$//(1����������������������������������������������
���
���URZV�VHOHFWHG�

19/�)XQFWLRQ

7R�FDOFXODWH�WKH�DQQXDO�FRPSHQVDWLRQ�RI�DOO�HPSOR\HHV��\RX�QHHG�WR�PXOWLSO\�WKH�PRQWKO\�VDODU\�E\
���DQG�WKHQ�DGG�WKH�FRPPLVVLRQ�WR�LW�

1RWLFH�WKDW�WKH�DQQXDO�FRPSHQVDWLRQ�LV�FDOFXODWHG�RQO\�IRU�WKRVH�HPSOR\HHV�ZKR�HDUQ�D�FRPPLVVLRQ�
,I�DQ\�FROXPQ�YDOXH�LQ�DQ�H[SUHVVLRQ�LV�QXOO��WKH�UHVXOW�LV�QXOO��7R�FDOFXODWH�YDOXHV�IRU�DOO�HPSOR\HHV�
\RX�PXVW�FRQYHUW�WKH�QXOO�YDOXH�WR�D�QXPEHU�EHIRUH�DSSO\LQJ�WKH�DULWKPHWLF�RSHUDWRU��,Q�WKH�H[DPSOH
RQ�WKH�VOLGH��WKH�19/�IXQFWLRQ�WR�LV�XVHG�WR�FRQYHUW�QXOO�YDOXHV�WR�]HUR�

64/!�6(/(&7�HQDPH��VDO��FRPP���VDO
����FRPP
�����)520���HPS�

(1$0(������������6$/������&200��6$/
����&200
��������������������������������������������
.,1*����������������
%/$.(���������������
&/$5.������������������������
-21(6���������������
0$57,1��������������������������������������
���
���URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'(&2'(�)XQFWLRQ

)DFLOLWDWHV�FRQGLWLRQDO�LQTXLULHV�E\�GRLQJ
WKH�ZRUN�RI�D�&$6(�RU�,)�7+(1�(/6(
VWDWHPHQW

'(&2'(�FRO�H[SUHVVLRQ��VHDUFK���UHVXOW��
������ ���>��VHDUFK���UHVXOW������@
������ ���>��GHIDXOW@�

7KH�'(&2'(�)XQFWLRQ

7KH�'(&2'(�IXQFWLRQ�GHFRGHV�DQ�H[SUHVVLRQ�LQ�D�ZD\�VLPLODU�WR�WKH�,)�7+(1�(/6(�ORJLF�XVHG�LQ
YDULRXV�ODQJXDJHV��7KH�'(&2'(�IXQFWLRQ�GHFRGHV�H[SUHVVLRQ�DIWHU�FRPSDULQJ�LW�WR�HDFK�VHDUFK
YDOXH��,I�WKH�H[SUHVVLRQ�LV�WKH�VDPH�DV�VHDUFK��UHVXOW�LV�UHWXUQHG�

,I�WKH�GHIDXOW�YDOXH�LV�RPLWWHG��D�QXOO�YDOXH�LV�UHWXUQHG�ZKHUH�D�VHDUFK�YDOXH�GRHV�QRW�PDWFK�DQ\�RI�WKH
UHVXOW�YDOXHV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�'(&2'(�)XQFWLRQ

64/!�6(/(&7�MRE��VDO�
������������'(&2'(�MRE��
$1$/<67
��6$/
����
������������������������
&/(5.
����6$/
�����
������������������������
0$1$*(5
��6$/
�����
�����������������������������������6$/�
�������������������5(9,6('B6$/$5<
�����)520���HPS�

-2%�������������6$/�5(9,6('B6$/$5<
����������������������������������
35(6,'(17�������������������������
0$1$*(5���������������������������
0$1$*(5���������������������������
���
���URZV�VHOHFWHG�

8VLQJ�WKH�'(&2'(�)XQFWLRQ

,Q�WKH�64/�VWDWHPHQW�DERYH��WKH�YDOXH�RI�-2%�LV�GHFRGHG��,I�-2%�LV�$1$/<67��WKH�VDODU\�LQFUHDVH�LV
�����LI�-2%�LV�&/(5.��WKH�VDODU\�LQFUHDVH�LV������LI�-2%�LV�0$1$*(5��WKH�VDODU\�LQFUHDVH�LV�����
)RU�DOO�RWKHU�MRE�UROHV��WKHUH�LV�QR�LQFUHDVH�LQ�VDODU\�

7KH�VDPH�VWDWHPHQW�FDQ�EH�ZULWWHQ�DV�DQ�,)�7+(1�(/6(�VWDWHPHQW�

,)�MRE� �
$1$/<67
 7+(1��VDO� �VDO
���
,)�MRE� �
&/(5.
������7+(1��VDO� �VDO
����
,)�MRE� �
0$1$*(5
 7+(1��VDO� �VDO
����
(/6(�VDO� �VDO



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�'(&2'(�)XQFWLRQ

64/!�6(/(&7�HQDPH��VDO�
������������'(&2'(�7581&�VDO����������
�������������������������������������
��� �����������������
�������������������������������������
�������������������������������������
�������������������������������������
�������������������������������������
�������������������������������������
��������������������������������������7$;B5$7(
�����)520����HPS
�����:+(5(���GHSWQR� ����

'LVSOD\�WKH�DSSOLFDEOH�WD[�UDWH�IRU�HDFK
HPSOR\HH�LQ�GHSDUWPHQW����

([DPSOH

7KH�VOLGH�VKRZV�DQRWKHU�H[DPSOH�XVLQJ�WKH�'(&2'(�IXQFWLRQ��,Q�WKLV�H[DPSOH��ZH�GHWHUPLQH�WKH�WD[
UDWH�IRU�HDFK�HPSOR\HH�LQ�GHSDUWPHQW����EDVHG�RQ�WKH�PRQWKO\�VDODU\��7KH�WD[�UDWHV�DUH�DV�SHU�WKH
YDOXHV�PHQWLRQHG�LQ�WKH�IROORZLQJ�WDEOH�

(1$0(������������6$/��7$;B5$7(
������������������������������
%/$.(�������������������������
0$57,1������������������������
$//(1�������������������������
7851(5������������������������
���
��URZV�VHOHFWHG�

0RQWKO\�6DODU\�5DQJH 5DWH

�������������� ��

�������������������� ��

�������������������� ���

�������������������� ���

�������������������� ���

�������������������� ���

�������������������� ���

����������RU�JUHDWHU ���



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

1HVWLQJ�)XQFWLRQV

� 6LQJOH�URZ�IXQFWLRQV�FDQ�EH�QHVWHG�WR
DQ\�OHYHO�

� 1HVWHG�IXQFWLRQV�DUH�HYDOXDWHG�IURP
GHHSHVW�OHYHO�WR�WKH�OHDVW�GHHS�OHYHO�

)��)��)��FRO�DUJ���DUJ���DUJ��

Step 1 = Result 1

Step 2 = Result 2

Step 3 = Result 3

1HVWLQJ�)XQFWLRQV

6LQJOH�URZ�IXQFWLRQV�FDQ�EH�QHVWHG�WR�DQ\�GHSWK��1HVWHG�IXQFWLRQV�DUH�HYDOXDWHG�IURP�WKH�LQQHUPRVW
OHYHO�WR�WKH�RXWHUPRVW�OHYHO��6RPH�H[DPSOHV�IROORZ�WR�VKRZ�\RX�WKH�IOH[LELOLW\�RI�WKHVH�IXQFWLRQV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

1HVWLQJ�)XQFWLRQV

64/!�6(/(&7 HQDPH�
��� �����19/�72B&+$5�PJU��
1R�0DQDJHU
�
�����)520 HPS
�����:+(5( PJU�,6�18//�

(1$0(������19/�72B&+$5�0*5��
120$1$*(5
�
����������������������������������������
.,1*�������1R�0DQDJHU

1HVWLQJ�)XQFWLRQV��FRQWLQXHG�

7KH�VOLGH�H[DPSOH�GLVSOD\V�WKH head of the company, who has no manager. The evaluation of the
SQL statement involves two steps:

����(YDOXDWH�WKH�LQQHU�IXQFWLRQ�WR�FRQYHUW�D�QXPEHU�YDOXH�WR�D�FKDUDFWHU�VWULQJ�

± 5HVXOW�� �72B&+$5�PJU�

����(YDOXDWH�WKH�RXWHU�IXQFWLRQ�WR�UHSODFH�WKH�QXOO�YDOXH�ZLWK�D�WH[W�VWULQJ�

± 19/�5HVXOW���
1R�0DQDJHU
�

7KH�HQWLUH�H[SUHVVLRQ�EHFRPHV�WKH�FROXPQ�KHDGLQJ�EHFDXVH�QR�FROXPQ�DOLDV�ZDV�JLYHQ�

([DPSOH

'LVSOD\�WKH�GDWH�RI�WKH�QH[W�)ULGD\�WKDW�LV�VL[�PRQWKV�IURP�WKH�KLUH�GDWH��7KH�UHVXOWLQJ�GDWH�VKRXOG
DSSHDU�DV�)ULGD\��0DUFK���WK��������2UGHU�WKH�UHVXOWV�E\�KLUH�GDWH�

64/!�6(/(&7����72B&+$5�1(;7B'$<�$''B0217+6
����������������KLUHGDWH������
)5,'$<
��
���������������
IP'D\��0RQWK�GGWK��<<<<
�
����������������1H[W���0RQWK�5HYLHZ�
�����)520������HPS
�����25'(5�%<��KLUHGDWH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

6LQJOH�5RZ�)XQFWLRQV

6LQJOH�URZ�IXQFWLRQV�FDQ�EH�QHVWHG�WR�DQ\�OHYHO��6LQJOH�URZ�IXQFWLRQV�FDQ�PDQLSXODWH�WKH�IROORZLQJ�

� &KDUDFWHU�GDWD��/2:(5��833(5��,1,7&$3��&21&$7��68%675��,1675��/(1*7+

� 1XPEHU�GDWD��5281'��7581&��02'

� 'DWH�GDWD��0217+6B%(7:((1��$''B0217+6��1(;7B'$<��/$67B'$<��5281'�
7581&

� 'DWH�YDOXHV�FDQ�DOVR�XVH�DULWKPHWLF�RSHUDWRUV�

� &RQYHUVLRQ�IXQFWLRQV�FDQ�FRQYHUW�FKDUDFWHU��GDWH��DQG�QXPHULF�YDOXHV��72B&+$5��72B'$7(�
72B180%(5

6<6'$7(�DQG�'8$/

6<6'$7(�LV�D�GDWH�IXQFWLRQ�WKDW�UHWXUQV�WKH�FXUUHQW�GDWH�DQG�WLPH��,W�LV�FXVWRPDU\�WR�VHOHFW
6<6'$7(�IURP�D�GXPP\�WDEOH�FDOOHG�'8$/�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6XPPDU\

8VH�IXQFWLRQV�WR�GR�WKH�IROORZLQJ�

� 3HUIRUP�FDOFXODWLRQV�RQ�GDWD

� 0RGLI\�LQGLYLGXDO�GDWD�LWHPV

� 0DQLSXODWH�RXWSXW�IRU�JURXSV�RI�URZV

� $OWHU�GDWH�IRUPDWV�IRU�GLVSOD\

� &RQYHUW�FROXPQ�GDWDW\SHV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

3UDFWLFH�2YHUYLHZ

� &UHDWLQJ�TXHULHV�WKDW�UHTXLUH�WKH�XVH�RI
QXPHULF��FKDUDFWHU��DQG�GDWH�IXQFWLRQV

� 8VLQJ�FRQFDWHQDWLRQ�ZLWK�IXQFWLRQV

� :ULWLQJ�FDVH�LQVHQVLWLYH�TXHULHV�WR�WHVW
WKH�XVHIXOQHVV�RI�FKDUDFWHU�IXQFWLRQV

� 3HUIRUPLQJ�FDOFXODWLRQV�RI�\HDUV�DQG
PRQWKV�RI�VHUYLFH�IRU�DQ�HPSOR\HH

� 'HWHUPLQLQJ�WKH�UHYLHZ�GDWH�IRU�DQ
HPSOR\HH

3UDFWLFH�2YHUYLHZ

7KLV�SUDFWLFH�LV�GHVLJQHG�WR�JLYH�\RX�D�YDULHW\�RI�H[HUFLVHV�XVLQJ�GLIIHUHQW�IXQFWLRQV�DYDLODEOH�IRU
FKDUDFWHU��QXPEHU��DQG�GDWH�GDWDW\SHV�

5HPHPEHU�WKDW�IRU�QHVWHG�IXQFWLRQV��WKH�UHVXOWV�DUH�HYDOXDWHG�IURP�WKH�LQQHUPRVW�IXQFWLRQ�WR�WKH
RXWHUPRVW�IXQFWLRQ�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH��

�� :ULWH�D�TXHU\�WR�GLVSOD\�WKH�FXUUHQW�GDWH��/DEHO�WKH�FROXPQ�'DWH�

��'DWH
�����������
�����2&7���

�� 'LVSOD\�WKH�HPSOR\HH�QXPEHU��QDPH��VDODU\��DQG�VDODU\�LQFUHDVH�E\�����H[SUHVVHG�DV�D
ZKROH�QXPEHU��/DEHO�WKH�FROXPQ�1HZ�6DODU\��6DYH�\RXU�64/�VWDWHPHQW�WR�D�ILOH�QDPHG
S�T��VTO�

�� 5XQ�\RXU�TXHU\�LQ�WKH�ILOH�S�T��VTO�

��(0312�(1$0(�����6$/�1HZ�6DODU\
��������������������������������
��������.,1*��������������������
��������%/$.(�������������������
��������&/$5.�������������������
��������-21(6�������������������
��������0$57,1������������������
��������$//(1�������������������
��������7851(5������������������
��������-$0(6�������������������
��������:$5'��������������������
��������)25'��������������������
��������60,7+�������������������
��������6&277�������������������
��������$'$06�������������������
��������0,//(5������������������
�����URZV�VHOHFWHG�

�� 0RGLI\�\RXU�TXHU\�S�T��VTO�WR�DGG�D�FROXPQ�WKDW�ZLOO�VXEWUDFW�WKH�ROG�VDODU\�IURP
WKH�QHZ�VDODU\��/DEHO�WKH�FROXPQ�,QFUHDVH��5HUXQ�\RXU�TXHU\�

��(0312�(1$0(����6$/�1HZ�6DODU\�,QFUHDVH
����������������������������������������
��������.,1*����������������������������
��������%/$.(���������������������������
��������&/$5.���������������������������
��������-21(6���������������������������
��������0$57,1��������������������������
��������$//(1���������������������������
��������7851(5��������������������������
��������-$0(6���������������������������
��������

�����URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH����FRQWLQXHG�

�� 'LVSOD\�WKH�HPSOR\HH¶V�QDPH��KLUH�GDWH��DQG�VDODU\�UHYLHZ�GDWH��ZKLFK�LV�WKH�ILUVW�0RQGD\�DIWHU
VL[�PRQWKV�RI�VHUYLFH��/DEHO�WKH�FROXPQ�5(9,(:��)RUPDW�WKH�GDWHV�WR�DSSHDU�LQ�WKH�IRUPDW
VLPLODU�WR�³6XQGD\��WKH�6HYHQWK�RI�6HSWHPEHU�������´

��(1$0(��+,5('$7(��5(9,(:
���������������������������������������������������������
��.,1*������129����0RQGD\��WKH�7ZHQW\�)RXUWK�RI�0D\������
��%/$.(�����0$<����0RQGD\��WKH�6HFRQG�RI�1RYHPEHU������
��&/$5.�����-81����0RQGD\��WKH�)RXUWHHQWK�RI�'HFHPEHU������
��-21(6�����$35����0RQGD\��WKH�)LIWK�RI�2FWREHU������
��0$57,1����6(3����0RQGD\��WKH�7ZHQW\�1LQWK�RI�0DUFK������
��$//(1�����)(%����0RQGD\��WKH�7ZHQW\�)RXUWK�RI�$XJXVW������
��7851(5����6(3����0RQGD\��WKH�)LIWHHQWK�RI�0DUFK������
��-$0(6�����'(&����0RQGD\��WKH�6HYHQWK�RI�-XQH������
��:$5'������)(%����0RQGD\��WKH�7ZHQW\�)RXUWK�RI�$XJXVW������
��)25'������'(&����0RQGD\��WKH�6HYHQWK�RI�-XQH������
��60,7+�����'(&����0RQGD\��WKH�7ZHQW\�6HFRQG�RI�-XQH������
��6&277�����'(&����0RQGD\��WKH�7KLUWHHQWK�RI�-XQH������
��$'$06�����-$1����0RQGD\��WKH�(LJKWHHQWK�RI�-XO\������
��0,//(5����-$1����0RQGD\��WKH�7ZHQW\�6L[WK�RI�-XO\������

�����URZV�VHOHFWHG�

�� )RU�HDFK�HPSOR\HH�GLVSOD\�WKH�HPSOR\HH�QDPH�DQG�FDOFXODWH�WKH�QXPEHU�RI�PRQWKV�EHWZHHQ
WRGD\�DQG�WKH�GDWH�WKH�HPSOR\HH�ZDV�KLUHG��/DEHO�WKH�FROXPQ�0217+6B:25.('��2UGHU
\RXU�UHVXOWV�E\�WKH�QXPEHU�RI�PRQWKV�HPSOR\HG��5RXQG�WKH�QXPEHU�RI�PRQWKV�XS�WR�WKH�FORVHVW
ZKROH�QXPEHU�

��(1$0( 0217+6B:25.('
��������� �������������
��$'$06 �����
��6&277 �����
��0,//(5 �����
��-$0(6 �����
��)25' �����
��.,1* �����
��0$57,1 �����
��7851(5 �����
��&/$5. �����
��%/$.( �����
��-21(6 �����
��:$5' �����
��$//(1 �����
��60,7+ �����

�����URZV�VHOHFWHG



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH����FRQWLQXHG�

�� :ULWH�D�TXHU\�WKDW�SURGXFHV�WKH�IROORZLQJ�IRU�HDFK�HPSOR\HH�
�HPSOR\HH�QDPH!�HDUQV��VDODU\!�PRQWKO\�EXW�ZDQWV����WLPHV�VDODU\!��/DEHO�WKH�FROXPQ
'UHDP�6DODULHV�

��'UHDP�6DODULHV
������������������������������������������������������
��.,1*�HDUQV�����������PRQWKO\�EXW�ZDQWV������������
��%/$.(�HDUQV�����������PRQWKO\�EXW�ZDQWV�����������
��&/$5.�HDUQV�����������PRQWKO\�EXW�ZDQWV�����������
��-21(6�HDUQV�����������PRQWKO\�EXW�ZDQWV�����������
��0$57,1�HDUQV�����������PRQWKO\�EXW�ZDQWV�����������
��$//(1�HDUQV�����������PRQWKO\�EXW�ZDQWV����������
��7851(5�HDUQV�����������PRQWKO\�EXW�ZDQWV�����������
��-$0(6�HDUQV���������PRQWKO\�EXW�ZDQWV�����������
��:$5'�HDUQV�����������PRQWKO\�EXW�ZDQWV�����������
��)25'�HDUQV�����������PRQWKO\�EXW�ZDQWV�����������
��60,7+�HDUQV���������PRQWKO\�EXW�ZDQWV�����������
��6&277�HDUQV�����������PRQWKO\�EXW�ZDQWV�����������
��$'$06�HDUQV�����������PRQWKO\�EXW�ZDQWV����������
��0,//(5�HDUQV�����������PRQWKO\�EXW�ZDQWV�����������

�����URZV�VHOHFWHG�

,I�\RX�KDYH�WLPH��FRPSOHWH�WKH�IROORZLQJ�H[HUFLVHV�

�� &UHDWH�D�TXHU\�WR�GLVSOD\�QDPH�DQG�VDODU\�IRU�DOO�HPSOR\HHV��)RUPDW�WKH�VDODU\�WR�EH���
FKDUDFWHUV�ORQJ��OHIW�SDGGHG�ZLWK����/DEHO�WKH�FROXPQ�6$/$5<�

��(1$0(�����6$/$5<
���������������������������
��60,7+��������������������
��$//(1��������������������
��:$5'���������������������
��-21(6��������������������
��0$57,1�������������������
��%/$.(��������������������
��&/$5.��������������������
��6&277��������������������
��.,1*���������������������
��7851(5�������������������
��$'$06��������������������
��-$0(6��������������������
��)25'���������������������
��0,//(5�������������������
�����URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH����FRQWLQXHG�

�� :ULWH�D�TXHU\�WKDW�ZLOO�GLVSOD\�WKH�HPSOR\HH¶V�QDPH�ZLWK�WKH�ILUVW�OHWWHU�FDSLWDOL]HG�DQG�DOO
RWKHU�OHWWHUV�ORZHUFDVH�DQG�WKH�OHQJWK�RI�WKHLU�QDPH��IRU�DOO�HPSOR\HHV�ZKRVH�QDPH�VWDUWV�ZLWK
-��$��RU�0��*LYH�HDFK�FROXPQ�DQ�DSSURSULDWH�ODEHO�

��1DPH����/HQJWK
����������������
��-RQHV���������
��0DUWLQ��������
��$OOHQ���������
��-DPHV���������
��$GDPV���������
��0LOOHU��������
����URZV�VHOHFWHG�

��� 'LVSOD\�WKH�QDPH��KLUH�GDWH��DQG�GD\�RI�WKH�ZHHN�RQ�ZKLFK�WKH�HPSOR\HH�VWDUWHG��/DEHO
WKH�FROXPQ�'$<��2UGHU�WKH�UHVXOWV�E\�WKH�GD\�RI�WKH�ZHHN�VWDUWLQJ�ZLWK�0RQGD\�

��(1$0(���+,5('$7( '$<
������� ��������� �����������
�0$57,1 ���6(3��� 021'$<
�&/$5. ���-81��� 78(6'$<
�.,1* ���129��� 78(6'$<
�7851(5 ���6(3��� 78(6'$<
�60,7+ ���'(&��� :('1(6'$<
�$'$06 ���-$1��� :('1(6'$<
�-21(6 ���$35��� 7+856'$<
�)25' ���'(&��� 7+856'$<
�6&277 ���'(&��� 7+856'$<
�-$0(6 ���'(&��� 7+856'$<
�$//(1 ���)(%��� )5,'$<
�%/$.( ���0$<��� )5,'$<
�0,//(5 ���-$1��� 6$785'$<
�:$5' ���)(%��� 681'$<
����URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH����FRQWLQXHG�

,I�\RX�ZDQW�H[WUD�FKDOOHQJH��FRPSOHWH�WKH�IROORZLQJ�H[HUFLVHV�

��� &UHDWH�D�TXHU\�WKDW�ZLOO�GLVSOD\�WKH�HPSOR\HH�QDPH�DQG�FRPPLVVLRQ�DPRXQW��,I�WKH�HPSOR\HH
GRHV�QRW�HDUQ�FRPPLVVLRQ��SXW�³1R�&RPPLVVLRQ�´�/DEHO�WKH�FROXPQ�&200�

��(1$0(���&200
���������������������
��60,7+���1R�&RPPLVVLRQ
��$//(1������
��:$5'�������
��-21(6���1R�&RPPLVVLRQ
��0$57,1������
��%/$.(���1R�&RPPLVVLRQ
��&/$5.���1R�&RPPLVVLRQ
��6&277���1R�&RPPLVVLRQ
��.,1*����1R�&RPPLVVLRQ
��7851(5���
��$'$06���1R�&RPPLVVLRQ
��-$0(6���1R�&RPPLVVLRQ
��)25'����1R�&RPPLVVLRQ
��0,//(5��1R�&RPPLVVLRQ

�����URZV�VHOHFWHG�

��� &UHDWH�D�TXHU\�WKDW�GLVSOD\V�WKH�HPSOR\HHV¶�QDPHV�DQG�LQGLFDWHV�WKH�DPRXQWV�RI�WKHLU�VDODULHV
WKURXJK�DVWHULVNV��(DFK�DVWHULVN�VLJQLILHV�D�KXQGUHG�GROODUV��6RUW�WKH�GDWD�LQ�GHVFHQGLQJ�RUGHU
RI�VDODU\��/DEHO�WKH�FROXPQ�(03/2<((B$1'B7+(,5B6$/$5,(6�

��(03/2<((B$1'B7+(,5B6$/$5,(6
�������������������������������������������������������������
��.,1*�����
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,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH����FRQWLQXHG�

,I�\RX�ZDQW�DQ�H[WUD�FKDOOHQJH��FRPSOHWH�WKH�IROORZLQJ�H[HUFLVH�

����:ULWH�D�TXHU\�WKDW�GLVSOD\V�WKH�JUDGH�RI�DOO�HPSOR\HHV�EDVHG�RQ�WKH�YDOXH�RI�WKH�FROXPQ�-2%��DV
SHU�WKH�WDEOH�VKRZQ�EHORZ�

-2%�������*5$'(

���������������

&/(5.�����(

6$/(60$1��'

6$/(60$1��'

0$1$*(5���%

6$/(60$1��'

0$1$*(5���%

0$1$*(5���%

$1$/<67���&

35(6,'(17�$

6$/(60$1��'

&/(5.�����(

&/(5.�����(

$1$/<67���&

&/(5.�����(

���URZV�VHOHFWHG�

-2% *5$'(

35(6,'(17 $

0$1$*(5 %

$1$/<67 &

6$/(60$1 '

&/(5. (

1RQH�RI�WKH�DERYH 2



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������



&RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

��

'LVSOD\LQJ�'DWD
IURP�0XOWLSOH�7DEOHV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

/HVVRQ�$LP

7KLV�OHVVRQ�FRYHUV�KRZ�WR�REWDLQ�GDWD�IURP�PRUH�WKDQ�RQH�WDEOH��XVLQJ�WKH�GLIIHUHQW�PHWKRGV
DYDLODEOH�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2EMHFWLYHV

$IWHU�FRPSOHWLQJ�WKLV�OHVVRQ��\RX�VKRXOG
EH�DEOH�WR�GR�WKH�IROORZLQJ�

� :ULWH�6(/(&7�VWDWHPHQWV�WR�DFFHVV
GDWD�IURP�PRUH�WKDQ�RQH�WDEOH�XVLQJ
HTXDOLW\�DQG�QRQHTXDOLW\�MRLQV

� 9LHZ�GDWD�WKDW�JHQHUDOO\�GRHV�QRW�PHHW�D
MRLQ�FRQGLWLRQ�E\�XVLQJ�RXWHU�MRLQV

� -RLQ�D�WDEOH�WR�LWVHOI



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

'DWD�IURP�0XOWLSOH�7DEOHV

6RPHWLPHV�\RX�QHHG�WR�XVH�GDWD�IURP�PRUH�WKDQ�RQH�WDEOH��,Q�WKH�VOLGH�H[DPSOH��WKH�UHSRUW�GLVSOD\V
GDWD�IURP�WZR�VHSDUDWH�WDEOHV�

� (0312�H[LVWV�LQ�WKH�(03�WDEOH�

� '(3712�H[LVWV�LQ�ERWK�WKH�(03�DQG�'(37�WDEOHV�

� /2&�H[LVWV�LQ�WKH�'(37�WDEOH�

7R�SURGXFH�WKH�UHSRUW��\RX�QHHG�WR�OLQN�(03�DQG�'(37�WDEOHV�DQG�DFFHVV�GDWD�IURP�ERWK�RI�WKHP�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

(0312� '(3712�/2&
����������������������
��������������1(:�<25.
������ ���� ���&+,&$*2
������� ���1(:�<25.
������� ���'$//$6
������ ���� ���&+,&$*2
������� ���&+,&$*2
���
���URZV�VHOHFWHG�

2EWDLQLQJ�'DWD�IURP�0XOWLSOH�7DEOHV
(03� '(37�

�(0312 (1$0( ��� '(3712
������ ����� ��� ������
������ .,1* ��� ������
������ %/$.( ��� ������
������
������ 0,//(5 ��� ������

'(3712�'1$0(����� /2&
����������������� ��������
������ $&&2817,1* 1(:�<25.
������ 5(6($5&+ '$//$6
������ 6$/(6 &+,&$*2
������ 23(5$7,216 %26721



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

'HILQLQJ�-RLQV

When data from more than one table in the database is required, a join condition is used. Rows in
one table can be joined to rows in another table according to common values existing in
corresponding columns, that is, usually primary and foreign key columns.

To display data from two or more related tables, write a simple join condition in the WHERE clause.
In the syntax:

table1.column denotes the table and column from which data is retrieved

table1.column1 = is the condition that joins (or relates) the tables together
table2.column2 

*XLGHOLQHV

� :KHQ�ZULWLQJ�D�6(/(&7�VWDWHPHQW�WKDW�MRLQV�WDEOHV��SUHFHGH�WKH�FROXPQ�QDPH�ZLWK�WKH�WDEOH
QDPH�IRU�FODULW\�DQG�WR�HQKDQFH�GDWDEDVH�DFFHVV�

� ,I�WKH�VDPH�FROXPQ�QDPH�DSSHDUV�LQ�PRUH�WKDQ�RQH�WDEOH��WKH�FROXPQ�QDPH�PXVW�EH�SUHIL[HG
ZLWK�WKH�WDEOH�QDPH�

� 7R�MRLQ�Q�WDEOHV�WRJHWKHU��\RX�QHHG�D�PLQLPXP�RI��Q����MRLQ�FRQGLWLRQV��7KHUHIRUH��WR�MRLQ�IRXU
WDEOHV��D�PLQLPXP�RI�WKUHH�MRLQV�DUH�UHTXLUHG��7KLV�UXOH�PD\�QRW�DSSO\�LI�\RXU�WDEOH�KDV�D
FRQFDWHQDWHG�SULPDU\�NH\��LQ�ZKLFK�FDVH�PRUH�WKDQ�RQH�FROXPQ�LV�UHTXLUHG�WR�XQLTXHO\�LGHQWLI\
HDFK�URZ�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH�0DQXDO��5HOHDVH����³6(/(&7�´

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

:KDW�,V�D�-RLQ"

8VH�D�MRLQ�WR�TXHU\�GDWD�IURP�PRUH�WKDQ
RQH�WDEOH�

� :ULWH�WKH�MRLQ�FRQGLWLRQ�LQ�WKH�:+(5(
FODXVH�

� 3UHIL[�WKH�FROXPQ�QDPH�ZLWK�WKH�WDEOH
QDPH�ZKHQ�WKH�VDPH�FROXPQ�QDPH
DSSHDUV�LQ�PRUH�WKDQ�RQH�WDEOH�

6(/(&7 WDEOH��FROXPQ��WDEOH��FROXPQ
)520 WDEOH���WDEOH�

:+(5( WDEOH��FROXPQ�� �WDEOH��FROXPQ��



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

&DUWHVLDQ�3URGXFW

:KHQ�D�MRLQ�FRQGLWLRQ�LV�LQYDOLG�RU�RPLWWHG�FRPSOHWHO\��WKH�UHVXOW�LV�D�&DUWHVLDQ�SURGXFW�LQ�ZKLFK�DOO
FRPELQDWLRQV�RI�URZV�ZLOO�EH�GLVSOD\HG��$OO�URZV�LQ�WKH�ILUVW�WDEOH�DUH�MRLQHG�WR�DOO�URZV�LQ�WKH�VHFRQG
WDEOH�

$�&DUWHVLDQ�SURGXFW�WHQGV�WR�JHQHUDWH�D�ODUJH�QXPEHU�RI�URZV��DQG�LWV�UHVXOW�LV�UDUHO\�XVHIXO��<RX
VKRXOG�DOZD\V�LQFOXGH�D�YDOLG�MRLQ�FRQGLWLRQ�LQ�D�:+(5(�FODXVH��XQOHVV�\RX�KDYH�D�VSHFLILF�QHHG�WR
FRPELQH�DOO�URZV�IURP�DOO�WDEOHV�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&DUWHVLDQ�3URGXFW

� $�&DUWHVLDQ�SURGXFW�LV�IRUPHG�ZKHQ�

± $�MRLQ�FRQGLWLRQ�LV�RPLWWHG

± $�MRLQ�FRQGLWLRQ�LV�LQYDOLG

± $OO�URZV�LQ�WKH�ILUVW�WDEOH�DUH�MRLQHG�WR
DOO�URZV�LQ�WKH�VHFRQG�WDEOH

� 7R�DYRLG�D�&DUWHVLDQ�SURGXFW��DOZD\V
LQFOXGH�D�YDOLG�MRLQ�FRQGLWLRQ�LQ�D
:+(5(�FODXVH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

&DUWHVLDQ�3URGXFW��FRQWLQXHG�

$�&DUWHVLDQ�SURGXFW�LV�JHQHUDWHG�LI�D�MRLQ�FRQGLWLRQ�LV�RPLWWHG��7KH�H[DPSOH�RQ�WKH�VOLGH�GLVSOD\V
HPSOR\HH�QDPH�DQG�GHSDUWPHQW�QDPH�IURP�(03�DQG�'(37�WDEOHV��%HFDXVH�QR�:+(5(�FODXVH�KDV
EHHQ�VSHFLILHG��DOO�URZV�����URZV��IURP�WKH�(03�WDEOH�DUH�MRLQHG�ZLWK�DOO�URZV����URZV��LQ�WKH�'(37
WDEOH��WKHUHE\�JHQHUDWLQJ����URZV�LQ�WKH�RXWSXW�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

*HQHUDWLQJ�D�&DUWHVLDQ�3URGXFW

(1$0(����'1$0(
������� ����������
.,1* $&&2817,1*
%/$.( �� $&&2817,1*
���
.,1* 5(6($5&+
%/$.( �� 5(6($5&+
���
���URZV�VHOHFWHG�

(03�����URZV�� '(37����URZV��

�(0312 (1$0( ��� '(3712
������ ����� ��� ������
������ .,1* ��� ������
������ %/$.( ��� ������
������
������ 0,//(5 ��� ������

'(3712�'1$0(����� /2&
����������������� ��������
������ $&&2817,1* 1(:�<25.
������ 5(6($5&+ '$//$6
������ 6$/(6 &+,&$*2
������ 23(5$7,216 %26721

³&DUWHVLDQ

SURGXFW�

��
� ���URZV´

64/!�6(/(&7��HQDPH��GQDPH

�����)520����HPS��GHSW�

�
(1$0(������'1$0(
�������������������������
.,1*�������$&&2817,1*
%/$.(������$&&2817,1*
���
.,1*�������5(6($5&+
%/$.(������5(6($5&+
���
���URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

7\SHV�RI�-RLQV

7KHUH�DUH�WZR�PDLQ�W\SHV�RI�MRLQ�FRQGLWLRQV�

� (TXLMRLQV

� 1RQ�HTXLMRLQV

$GGLWLRQDO�MRLQ�PHWKRGV�LQFOXGH�WKH�IROORZLQJ�

� 2XWHU�MRLQV

� 6HOI�MRLQV

� 6HW�RSHUDWRUV

1RWH��6HW�RSHUDWRUV�DUH�QRW�FRYHUHG�LQ�WKLV�FRXUVH��7KH\�DUH�FRYHUHG�LQ�DQRWKHU�64/�FRXUVH�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7\SHV�RI�-RLQV

(TXLMRLQ 1RQ�HTXLMRLQ 2XWHU�MRLQ 6HOI�MRLQ



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

(TXLMRLQV

7R�GHWHUPLQH�WKH�QDPH�RI�DQ�HPSOR\HH¶V�GHSDUWPHQW��\RX�FRPSDUH�WKH�YDOXH�LQ�WKH�'(3712�FROXPQ
LQ�WKH�(03�WDEOH�ZLWK�WKH�'(3712�YDOXHV�LQ�WKH�'(37�WDEOH��7KH�UHODWLRQVKLS�EHWZHHQ�WKH�(03�DQG
'(37�WDEOHV�LV�DQ�HTXLMRLQ²WKDW�LV��YDOXHV�LQ�WKH�'(3712�FROXPQ�RQ�ERWK�WDEOHV�PXVW�EH�HTXDO�
)UHTXHQWO\��WKLV�W\SH�RI�MRLQ�LQYROYHV�SULPDU\�DQG�IRUHLJQ�NH\�FRPSOHPHQWV�

1RWH��(TXLMRLQV�DUH�DOVR�FDOOHG�VLPSOH�MRLQV�RU�LQQHU�MRLQV�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

:KDW�,V�DQ�(TXLMRLQ"
(03� '(37�

�(0312�(1$0(����'(3712
����������������������
�������.,1*�����������
�������%/$.(����������
�������&/$5.����������
�������-21(6����������
�������0$57,1���������
�������$//(1����������
�������7851(5���������
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,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

5HWULHYLQJ�5HFRUGV�ZLWK�(TXLMRLQV

,Q�WKH�VOLGH�H[DPSOH�

� 7KH�6(/(&7�FODXVH�VSHFLILHV�WKH�FROXPQ�QDPHV�WR�UHWULHYH�

± HPSOR\HH�QDPH��HPSOR\HH�QXPEHU��DQG�GHSDUWPHQW�QXPEHU��ZKLFK�DUH
FROXPQV�LQ�WKH�(03�WDEOH

± GHSDUWPHQW�QXPEHU��GHSDUWPHQW�QDPH��DQG�ORFDWLRQ��ZKLFK�DUH�FROXPQV�LQ
WKH�'(37�WDEOH

� 7KH�)520�FODXVH�VSHFLILHV�WKH�WZR�WDEOHV�WKDW�WKH�GDWDEDVH�PXVW�DFFHVV�

± (03�WDEOH

± '(37�WDEOH

� 7KH�:+(5(�FODXVH�VSHFLILHV�KRZ�WKH�WDEOHV�DUH�WR�EH�MRLQHG�

(03�'(3712 '(37�'(3712

%HFDXVH�WKH�'(3712�FROXPQ�LV�FRPPRQ�WR�ERWK�WDEOHV��LW�PXVW�EH�SUHIL[HG�E\�WKH�WDEOH
QDPH�WR�DYRLG�DPELJXLW\�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

�

5HWULHYLQJ�5HFRUGV
ZLWK�(TXLMRLQV

64/!�6(/(&7� HPS�HPSQR����HPS�HQDPH��HPS�GHSWQR�

��� GHSW�GHSWQR��GHSW�ORF

�����)520��� HPS��GHSW

�����:+(5(�� HPS�GHSWQR GHSW�GHSWQR�

(0312�(1$0(� '(3712�'(3712�/2&

������������������������������������

������.,1* ��������������1(:�<25.

������%/$.(�� ��������������&+,&$*2

������&/$5. ��������������1(:�<25.

������-21(6������ ����������'$//$6

���

���URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

4XDOLI\LQJ�$PELJXRXV�&ROXPQ�1DPHV

<RX�QHHG�WR�TXDOLI\�WKH�QDPHV�RI�WKH�FROXPQV�LQ�WKH�:+(5(�FODXVH�ZLWK�WKH�WDEOH�QDPH�WR�DYRLG
DPELJXLW\��:LWKRXW�WKH�WDEOH�SUHIL[HV��WKH�'(3712�FROXPQ�FRXOG�EH�IURP�HLWKHU�WKH�'(37�WDEOH�RU
WKH�(03�WDEOH��,W�LV�QHFHVVDU\�WR�DGG�WKH�WDEOH�SUHIL[�WR�H[HFXWH�\RXU�TXHU\�

,I�WKHUH�DUH�QR�FRPPRQ�FROXPQ�QDPHV�EHWZHHQ�WKH�WZR�WDEOHV��WKHUH�LV�QR�QHHG�WR�TXDOLI\�WKH
FROXPQV��+RZHYHU��\RX�ZLOO�JDLQ�LPSURYHG�SHUIRUPDQFH�E\�XVLQJ�WKH�WDEOH�SUHIL[�EHFDXVH�\RX�WHOO�WKH
2UDFOH�6HUYHU�H[DFWO\�ZKHUH�WR�JR�WR�ILQG�FROXPQV�

7KH�UHTXLUHPHQW�WR�TXDOLI\�DPELJXRXV�FROXPQ�QDPHV�LV�DOVR�DSSOLFDEOH�WR�FROXPQV�WKDW�PD\�EH
DPELJXRXV�LQ�RWKHU�FODXVHV��VXFK�DV�WKH�6(/(&7�FODXVH�RU�WKH�25'(5�%<�FODXVH�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

4XDOLI\LQJ�$PELJXRXV
&ROXPQ�1DPHV

� 8VH�WDEOH�SUHIL[HV�WR�TXDOLI\�FROXPQ
QDPHV�WKDW�DUH�LQ�PXOWLSOH�WDEOHV�

� ,PSURYH�SHUIRUPDQFH�E\�XVLQJ�WDEOH
SUHIL[HV�

� 'LVWLQJXLVK�FROXPQV�WKDW�KDYH�LGHQWLFDO
QDPHV�EXW�UHVLGH�LQ�GLIIHUHQW�WDEOHV�E\
XVLQJ�FROXPQ�DOLDVHV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

$GGLWLRQDO�6HDUFK�&RQGLWLRQV

,Q�DGGLWLRQ�WR�WKH�MRLQ��\RX�PD\�KDYH�FULWHULD�IRU�\RXU�:+(5(�FODXVH��)RU�H[DPSOH��WR�GLVSOD\
HPSOR\HH�.LQJ¶V�HPSOR\HH�QXPEHU��QDPH��GHSDUWPHQW�QXPEHU��DQG�GHSDUWPHQW�ORFDWLRQ��\RX�QHHG�DQ
DGGLWLRQDO�FRQGLWLRQ�LQ�WKH�:+(5(�FODXVH�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

$GGLWLRQDO�6HDUFK�&RQGLWLRQV
8VLQJ�WKH�$1'�2SHUDWRU

(03� '(37�

�(0312�(1$0(����'(3712
����������������������
�������.,1*�����������
�������%/$.(����������
�������&/$5.����������
�������-21(6����������
�������0$57,1���������
�������$//(1����������
�������7851(5���������
�������-$0(6����������
�������:$5'�����������
�������)25'�����������
�������60,7+����������
���
���URZV�VHOHFWHG�
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���
���URZV�VHOHFWHG�

64/!�6(/(&7�HPSQR��HQDPH��HPS�GHSWQR��ORF

�����)520���HPS��GHSW

�����:+(5(��HPS�GHSWQR� �GHSW�GHSWQR

�����$1'����,1,7&$3�HQDPH�� �
.LQJ
�

�
��������(0312�(1$0(���������'(3712�/2&
��������������������������������������������
����������.,1*�����������������1(:�<25.



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�7DEOH�$OLDVHV

6LPSOLI\�TXHULHV�E\�XVLQJ�WDEOH�DOLDVHV�

64/!�6(/(&7�HPS�HPSQR����HPS�HQDPH��HPS�GHSWQR���

��� ���GHSW�GHSWQR��GHSW�ORF

�����)520���HPS��GHSW

�����:+(5(��HPS�GHSWQR GHSW�GHSWQR�

64/!�6(/(&7�H�HPSQR���H�HQDPH��H�GHSWQR����

������������G�GHSWQR��G�ORF

�����)520���HPS�H�����GHSW�G

�����:+(5(��H�GHSWQR �G�GHSWQR�

7DEOH�$OLDVHV

4XDOLI\LQJ�FROXPQ�QDPHV�ZLWK�WDEOH�QDPHV�FDQ�EH�YHU\�WLPH�FRQVXPLQJ��SDUWLFXODUO\�LI�WDEOH�QDPHV
DUH�OHQJWK\��<RX�FDQ�XVH�WDEOH�DOLDVHV�LQVWHDG�RI�WDEOH�QDPHV��-XVW�DV�D�FROXPQ�DOLDV�JLYHV�D�FROXPQ
DQRWKHU�QDPH��D�WDEOH�DOLDV�JLYHV�D�WDEOH�DQRWKHU�QDPH��7DEOH�DOLDVHV�KHOS�WR�NHHS�64/�FRGH�VPDOOHU�
WKHUHIRUH�XVLQJ�OHVV�PHPRU\�

1RWLFH�KRZ�WDEOH�DOLDVHV�DUH�LGHQWLILHG�LQ�WKH�)520�FODXVH�LQ�WKH�H[DPSOH��7KH�WDEOH�QDPH�LV
VSHFLILHG�LQ�IXOO��IROORZHG�E\�D�VSDFH�DQG�WKHQ�WKH�WDEOH�DOLDV��7KH�(03�WDEOH�KDV�EHHQ�JLYHQ�DQ�DOLDV
RI�(��ZKHUHDV�WKH�'(37�WDEOH�KDV�DQ�DOLDV�RI�'�

*XLGHOLQHV

� 7DEOH�DOLDVHV�FDQ�EH�XS�WR����FKDUDFWHUV�LQ�OHQJWK��EXW�WKH�VKRUWHU�WKH\�DUH�WKH�EHWWHU�

� ,I�D�WDEOH�DOLDV�LV�XVHG�IRU�D�SDUWLFXODU�WDEOH�QDPH�LQ�WKH�)520�FODXVH��WKHQ�WKDW�WDEOH�DOLDV
PXVW�EH�VXEVWLWXWHG�IRU�WKH�WDEOH�QDPH�WKURXJKRXW�WKH�6(/(&7�VWDWHPHQW�

� 7DEOH�DOLDVHV�VKRXOG�EH�PHDQLQJIXO�

� 7KH�WDEOH�DOLDV�LV�YDOLG�RQO\�IRU�WKH�FXUUHQW�6(/(&7�VWDWHPHQW�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

-RLQLQJ�0RUH�7KDQ�7ZR�7DEOHV

1$0( &867,'
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-2&.632576 ������
7.%�63257�6+23 ������
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,7(0�

$GGLWLRQDO�6HDUFK�&RQGLWLRQV

6RPHWLPHV�\RX�PD\�QHHG�WR�MRLQ�PRUH�WKDQ�WZR�WDEOHV��)RU�H[DPSOH��WR�GLVSOD\�WKH�QDPH��WKH�RUGHUV
SODFHG��WKH�LWHP�QXPEHUV��WKH�WRWDO�IRU�HDFK�LWHP��DQG�WKH�WRWDO�IRU�HDFK�RUGHU�IRU�FXVWRPHU�7.%
63257�6+23��\RX�ZLOO�KDYH�WR�MRLQ�WKH�&86720(5��25'��DQG�,7(0�WDEOHV�

64/!�6(/(&7��F�QDPH��R�RUGLG��L�LWHPLG��L�LWHPWRW��R�WRWDO

�����)520����FXVWRPHU�F��RUG�R��LWHP�L

�����:+(5(���F�FXVWLG� ��R�FXVWLG

�����$1'�����R�RUGLG� ���L�RUGLG

�����$1'�����F�QDPH� �
7.%�63257�6+23
�
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,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

1RQ�(TXLMRLQV

7KH�UHODWLRQVKLS�EHWZHHQ�WKH�(03�WDEOH�DQG�WKH�6$/*5$'(�WDEOH�LV�D�QRQ�HTXLMRLQ�
PHDQLQJ�WKDW�QR�FROXPQ�LQ�WKH�(03�WDEOH�FRUUHVSRQGV�GLUHFWO\�WR�D�FROXPQ�LQ�WKH
6$/*5$'(�WDEOH��7KH�UHODWLRQVKLS�EHWZHHQ�WKH�WZR�WDEOHV�LV�WKDW�WKH�6$/�FROXPQ�LQ�WKH
(03�WDEOH�LV�EHWZHHQ�WKH�/26$/�DQG�+,6$/�FROXPQ�RI�WKH�6$/*5$'(�WDEOH��7KH
UHODWLRQVKLS�LV�REWDLQHG�XVLQJ�DQ�RSHUDWRU�RWKHU�WKDQ�HTXDO�� ��

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

1RQ�(TXLMRLQV
(03 6$/*5$'(

³VDODU\�LQ�WKH�(03�

WDEOH�LV�EHWZHHQ�

ORZ�VDODU\�DQG�KLJK�

VDODU\�LQ�WKH�6$/*5$'(

WDEOH´

�(0312�(1$0(������6$/
���������������������
�������.,1*����������
�������%/$.(���������
�������&/$5.���������
�������-21(6���������
�������0$57,1��������
�������$//(1���������
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�������-$0(6���������
���
���URZV�VHOHFWHG�

*5$'(�/26$/��+,6$/
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����������� ����
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,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

5HWULHYLQJ�5HFRUGV
ZLWK�1RQ�(TXLMRLQV

(1$0(������������6$/�����*5$'(

������������������������������
-$0(6�������������������������

60,7+�������������������������
$'$06�������������������������

���

���URZV�VHOHFWHG�

64/!� 6(/(&7� H�HQDPH��H�VDO��V�JUDGH

���� )520 HPS�H����VDOJUDGH�V

���� :+(5(� H�VDO

���� %(7:((1� V�ORVDO�$1'�V�KLVDO�

1RQ�(TXLMRLQV��FRQWLQXHG�

7KH�VOLGH�H[DPSOH�FUHDWHV�D�QRQ�HTXLMRLQ�WR�HYDOXDWH�DQ�HPSOR\HH¶V�VDODU\�JUDGH��7KH�VDODU\�PXVW�EH
EHWZHHQ�DQ\�SDLU�RI�WKH�ORZ�DQG�KLJK�VDODU\�UDQJHV�

,W�LV�LPSRUWDQW�WR�QRWH�WKDW�DOO�HPSOR\HHV�DSSHDU�H[DFWO\�RQFH�ZKHQ�WKLV�TXHU\�LV�H[HFXWHG��1R
HPSOR\HH�LV�UHSHDWHG�LQ�WKH�OLVW��7KHUH�DUH�WZR�UHDVRQV�IRU�WKLV�

� 1RQH�RI�WKH�URZV�LQ�WKH�VDODU\�JUDGH�WDEOH�FRQWDLQ�JUDGHV�WKDW�RYHUODS��7KDW�LV��WKH�VDODU\�YDOXH
IRU�DQ�HPSOR\HH�FDQ�RQO\�OLH�EHWZHHQ�WKH�ORZ�VDODU\�DQG�KLJK�VDODU\�YDOXHV�RI�RQH�RI�WKH�URZV�LQ
WKH�VDODU\�JUDGH�WDEOH�

� $OO�RI�WKH�HPSOR\HHV¶�VDODULHV�OLH�ZLWKLQ�WKH�OLPLWV�SURYLGHG�E\�WKH�VDODU\�JUDGH�WDEOH��7KDW�LV��QR
HPSOR\HH�HDUQV�OHVV�WKDQ�WKH�ORZHVW�YDOXH�FRQWDLQHG�LQ�WKH�/26$/�FROXPQ�RU�PRUH�WKDQ�WKH
KLJKHVW�YDOXH�FRQWDLQHG�LQ�WKH�+,6$/�FROXPQ�

1RWH��2WKHU�RSHUDWRUV�VXFK�DV�� �DQG�! �FRXOG�EH�XVHG��EXW�%(7:((1�LV�WKH�VLPSOHVW��5HPHPEHU
WR�VSHFLI\�WKH�ORZ�YDOXH�ILUVW�DQG�WKH�KLJK�YDOXH�ODVW�ZKHQ�XVLQJ�%(7:((1��7DEOH�DOLDVHV�KDYH�EHHQ
VSHFLILHG�IRU�SHUIRUPDQFH�UHDVRQV��QRW�EHFDXVH�RI�SRVVLEOH�DPELJXLW\�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

5HWXUQLQJ�5HFRUGV�ZLWK�1R�'LUHFW�0DWFK�ZLWK�2XWHU�-RLQV

,I�D�URZ�GRHV�QRW�VDWLVI\�D�MRLQ�FRQGLWLRQ��WKH�URZ�ZLOO�QRW�DSSHDU�LQ�WKH�TXHU\�UHVXOW��)RU�H[DPSOH��LQ
WKH�HTXLMRLQ�FRQGLWLRQ�RI�(03�DQG�'(37�WDEOHV��GHSDUWPHQW�23(5$7,216�GRHV�QRW�DSSHDU�EHFDXVH
QR�RQH�ZRUNV�LQ�WKDW�GHSDUWPHQW�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2XWHU�-RLQV
(03� '(37

1R�HPSOR\HH�LQ�WKH
23(5$7,216�GHSDUWPHQW

(1$0( '(3712
����� ������
.,1* ��
%/$.( ��
&/$5. ��
-21(6 ��
���

'(3712�'1$0(
�����������������
��� $&&2817,1*
��� 6$/(6
��� $&&2817,1*
�� 5(6($5&+
���
�� 23(5$7,216

64/!�6(/(&7�H�HQDPH��H�GHSWQR��G�GQDPH

�����)520���HPS�H����GHSW�G

�����:+(5(��H�GHSWQR� �G�GHSWQR�

(1$0(���������'(3712�'1$0(
����������������������������������
.,1*�����������������$&&2817,1*
%/$.(����������������6$/(6
&/$5.����������������$&&2817,1*
-21(6����������������5(6($5&+
����
$//(1����������������6$/(6
7851(5���������������6$/(6
-$0(6����������������6$/(6
���
���URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

5HWXUQLQJ�5HFRUGV�ZLWK�1R�'LUHFW�0DWFK�ZLWK�2XWHU�-RLQV

7KH�PLVVLQJ�URZ�V��FDQ�EH�UHWXUQHG�LI�DQ�RXWHU�MRLQ�RSHUDWRU�LV�XVHG�LQ�WKH�MRLQ�FRQGLWLRQ��7KH
RSHUDWRU�LV�D�SOXV�VLJQ�HQFORVHG�LQ�SDUHQWKHVHV������DQG�LW�LV�SODFHG�RQ�WKH�³VLGH´�RI�WKH�MRLQ�WKDW�LV
GHILFLHQW�LQ�LQIRUPDWLRQ��7KLV�RSHUDWRU�KDV�WKH�HIIHFW�RI�FUHDWLQJ�RQH�RU�PRUH�QXOO�URZV��WR�ZKLFK�RQH
RU�PRUH�URZV�IURP�WKH�QRQGHILFLHQW�WDEOH�FDQ�EH�MRLQHG�

,Q�WKH�V\QWD[�

table1.column = is the condition that joins (or relates) the tables together. 

table2.column (+) is the outer join symbol, which can be placed on either side of the
WHERE clause condition, but not on both sides (Place the outer
join symbol following the name of the column in the table without
the matching rows.)

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2XWHU�-RLQV

� <RX�XVH�DQ�RXWHU�MRLQ�WR�DOVR�VHH�URZV
WKDW�GR�QRW�XVXDOO\�PHHW�WKH�MRLQ
FRQGLWLRQ�

� 2XWHU�MRLQ�RSHUDWRU�LV�WKH�SOXV�VLJQ�����
6(/(&7 WDEOH��FROXPQ��WDEOH��FROXPQ

)520 WDEOH���WDEOH�

:+(5( WDEOH��FROXPQ���� �WDEOH��FROXPQ�

6(/(&7 WDEOH��FROXPQ��WDEOH��FROXPQ

)520 WDEOH���WDEOH�

:+(5( WDEOH��FROXPQ� �WDEOH��FROXPQ����



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

5HWXUQLQJ�5HFRUGV�ZLWK�1R�'LUHFW�0DWFK�ZLWK�2XWHU�-RLQV��FRQWLQXHG�

7KH�VOLGH�H[DPSOH�GLVSOD\V�QXPEHUV�DQG�QDPHV�IRU�DOO�WKH�GHSDUWPHQWV��7KH�23(5$7,216
GHSDUWPHQW��ZKLFK�GRHV�QRW�KDYH�DQ\�HPSOR\HHV��LV�DOVR�GLVSOD\HG�

2XWHU�-RLQ�5HVWULFWLRQV

� 7KH�RXWHU�MRLQ�RSHUDWRU�FDQ�DSSHDU�RQ�RQO\�RQH�VLGH�RI�WKH�H[SUHVVLRQ²WKH�VLGH�WKDW�KDV
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��LQFOXGLQJ
GXSOLFDWHV�DQG�URZV�ZLWK�QXOOV��

0$;�>',67,1&7_$//@H[SU� 0D[LPXP�YDOXH�RI�H[SU��LJQRULQJ�QXOO�YDOXHV

0,1�>',67,1&7_$//@H[SU� 0LQLPXP�YDOXH�RI�H[SU��LJQRULQJ�QXOO�YDOXHV

67''(9�>',67,1&7_$//@[� 6WDQGDUG�GHYLDWLRQ�RI�Q��LJQRULQJ�QXOO�YDOXHV

680�>',67,1&7_$//@Q� 6XP�YDOXHV�RI�Q��LJQRULQJ�QXOO�YDOXHV

9$5,$1&(�>',67,1&7_$//@[� 9DULDQFH�RI�Q��LJQRULQJ�QXOO�YDOXHV
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*XLGHOLQHV�IRU�8VLQJ�*URXS�)XQFWLRQV

� ',67,1&7�PDNHV�WKH�IXQFWLRQ�FRQVLGHU�RQO\�QRQGXSOLFDWH�YDOXHV��$//�PDNHV�LW�FRQVLGHU�HYHU\
YDOXH�LQFOXGLQJ�GXSOLFDWHV��7KH�GHIDXOW�LV�$//�DQG�WKHUHIRUH�GRHV�QRW�QHHG�WR�EH�VSHFLILHG�

� 7KH�GDWDW\SHV�IRU�WKH�DUJXPHQWV�PD\�EH�&+$5��9$5&+$5���180%(5��RU�'$7(�ZKHUH
H[SU�LV�OLVWHG�

� $OO�JURXS�IXQFWLRQV�H[FHSW�&2817�
��LJQRUH�QXOO�YDOXHV��7R�VXEVWLWXWH�D�YDOXH�IRU�QXOO�YDOXHV�
XVH�WKH�19/�IXQFWLRQ�

� 7KH�2UDFOH�6HUYHU�LPSOLFLWO\�VRUWV�WKH�UHVXOW�VHW�LQ�DVFHQGLQJ�RUGHU�ZKHQ�XVLQJ�D�*5283�%<
FODXVH��7R�RYHUULGH�WKLV�GHIDXOW�RUGHULQJ��'(6&�FDQ�EH�XVHG�LQ�DQ�25'(5�%<�FODXVH�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�*URXS�)XQFWLRQV

6(/(&7 >FROXPQ�@�JURXSBIXQFWLRQ�FROXPQ�
)520 WDEOH

>:+(5( FRQGLWLRQ@

>*5283�%< FROXPQ@
>25'(5�%< FROXPQ@�
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*URXS�)XQFWLRQV

<RX�FDQ�XVH�$9*��680��0,1��DQG�0$;�IXQFWLRQV�DJDLQVW�FROXPQV�WKDW�FDQ�VWRUH�QXPHULF�GDWD��7KH
H[DPSOH�RQ�WKH�VOLGH�GLVSOD\V�WKH�DYHUDJH��KLJKHVW��ORZHVW��DQG�VXP�RI�PRQWKO\�VDODULHV�IRU�DOO
VDOHVSHRSOH�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�$9*�DQG�680�)XQFWLRQV

$9*�6$/���0$;�6$/���0,1�6$/���680�6$/�

��������������������������������������
��������������������������������������

<RX�FDQ�XVH�$9*�DQG�680�IRU�QXPHULF�GDWD�

64/!�6(/(&7 $9*�VDO���0$;�VDO��

��� 0,1�VDO���680�VDO�

��� )520 HPS
��� :+(5( MRE�/,.(�
6$/(6�
�
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��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�0,1�DQG�0$;�)XQFWLRQV

<RX�FDQ�XVH�0,1�DQG�0$;�IRU�DQ\�GDWDW\SH�

64/!�6(/(&7 0,1�KLUHGDWH���0$;�KLUHGDWH�

�����)520 HPS�

0,1�+,5('�0$;�+,5('

�������������������

���'(&�������-$1���

*URXS�)XQFWLRQV��FRQWLQXHG�

<RX�FDQ�XVH�0$;�DQG�0,1�IXQFWLRQV�IRU�DQ\�GDWDW\SH��7KH�VOLGH�H[DPSOH�GLVSOD\V�WKH�PRVW�MXQLRU
DQG�PRVW�VHQLRU�HPSOR\HH�

7KH�IROORZLQJ�H[DPSOH�GLVSOD\V�WKH�HPSOR\HH�QDPH�WKDW�LV�ILUVW�DQG�WKH�HPSOR\HH�QDPH�WKDW�LV�WKH
ODVW�LQ�DQ�DOSKDEHWL]HG�OLVW�RI�DOO�HPSOR\HHV�

1RWH��$9*��680��9$5,$1&(��DQG�67''(9�IXQFWLRQV�FDQ�EH�XVHG�RQO\�ZLWK�QXPHULF�GDWDW\SHV�

64/!�6(/(&7 0,1�HQDPH���0$;�HQDPH�

�����)520 HPS�

0,1�(1$0(��0$;�(1$0(�
���������������������
$'$06������:$5'
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7KH�&2817�)XQFWLRQ

7KH�&2817�IXQFWLRQ�KDV�WZR�IRUPDWV�

� �&2817�
�

� �&2817�H[SU�

&2817�
��UHWXUQV�WKH�QXPEHU�RI�URZV�LQ�D�WDEOH��LQFOXGLQJ�GXSOLFDWH�URZV�DQG�URZV�FRQWDLQLQJ�QXOO
YDOXHV�LQ�DQ\�RI�WKH�FROXPQV��,I�D�:+(5(�FODXVH�LV�LQFOXGHG�LQ�WKH�6(/(&7�VWDWHPHQW��&2817�
�
UHWXUQV�WKH�QXPEHU�RI�URZV�WKDW�VDWLVILHV�WKH�FRQGLWLRQ�LQ�WKH�:+(5(�FODXVH�

,Q�FRQWUDVW��&2817�H[SU��UHWXUQV�WKH�QXPEHU�RI�QRQQXOO�URZV�LQ�WKH�FROXPQ�LGHQWLILHG�E\�H[SU�

7KH�VOLGH�H[DPSOH�GLVSOD\V�WKH�QXPEHU�RI�HPSOR\HHV�LQ�GHSDUWPHQW����

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�&2817�)XQFWLRQ

�&2817�
�

���������

���������

64/!�6(/(&7 &2817�
�

�����)520 HPS
�����:+(5( GHSWQR� ����

&2817�
��UHWXUQV�WKH�QXPEHU�RI�URZV�LQ�D
WDEOH�
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��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�&2817�)XQFWLRQ

&2817�H[SU��UHWXUQV�WKH�QXPEHU�RI
QRQQXOO�URZV�

64/!�6(/(&7 &2817�FRPP�

�����)520 HPS

�����:+(5( GHSWQR� ����

&2817�&200�
�����������

�����������

7KH�&2817�)XQFWLRQ��FRQWLQXHG�

7KH�VOLGH�H[DPSOH�GLVSOD\V�WKH�QXPEHU�RI�HPSOR\HHV�LQ�GHSDUWPHQW����ZKR�FDQ�HDUQ�D�FRPPLVVLRQ�
1RWLFH�WKDW�WKH�UHVXOW�JLYHV�WKH�WRWDO�QXPEHU�RI�URZV�WR�EH�IRXU�EHFDXVH�WZR�HPSOR\HHV�LQ�GHSDUWPHQW
���FDQQRW�HDUQ�D�FRPPLVVLRQ�DQG�FRQWDLQ�D�QXOO�YDOXH�LQ�WKH�&200�FROXPQ�

([DPSOH

'LVSOD\�WKH�QXPEHU�RI�GHSDUWPHQWV�LQ�WKH�(03�WDEOH�

'LVSOD\�WKH�QXPEHU�RI�GLVWLQFW�GHSDUWPHQWV�LQ�WKH�(03�WDEOH�

64/!�6(/(&7 &2817�GHSWQR�

�����)520 HPS�

&2817�'(3712�
�������������
�������������

64/!�6(/(&7 &2817�',67,1&7��GHSWQR��

�����)520 HPS�

&2817�',67,1&7�'(3712��
�����������������������
�����������������������
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

*URXS�)XQFWLRQV�DQG�1XOO�9DOXHV

*URXS�IXQFWLRQV�LJQRUH�QXOO�YDOXHV�LQ�WKH
FROXPQ�

64/!�6(/(&7�$9*�FRPP�

�����)520���HPS�

�$9*�&200�

���������

���������

*URXS�)XQFWLRQV�DQG�1XOO�9DOXHV

$OO�JURXS�IXQFWLRQV�H[FHSW�&2817��
��LJQRUH�QXOO�YDOXHV�LQ�WKH�FROXPQ��,Q�WKH�VOLGH
H[DPSOH��WKH�DYHUDJH�LV�FDOFXODWHG�EDVHG�RQO\�RQ�WKH�URZV�LQ�WKH�WDEOH�ZKHUH�D�YDOLG�YDOXH
LV�VWRUHG�LQ�WKH�&200�FROXPQ��7KH�DYHUDJH�LV�FDOFXODWHG�DV�WRWDO�FRPPLVVLRQ�EHLQJ�SDLG
WR�DOO�HPSOR\HHV�GLYLGHG�E\�WKH�QXPEHU�RI�HPSOR\HHV�UHFHLYLQJ�FRPPLVVLRQ�����
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�19/�)XQFWLRQ
ZLWK�*URXS�)XQFWLRQV

7KH�19/�IXQFWLRQ�IRUFHV�JURXS�IXQFWLRQV
WR�LQFOXGH�QXOO�YDOXHV�

64/!�6(/(&7�$9*�19/�FRPP����

�����)520���HPS�

$9*�19/�&200����

����������������

����������������

*URXS�)XQFWLRQV�DQG�1XOO�9DOXHV��FRQWLQXHG�

7KH�19/�IXQFWLRQ�IRUFHV�JURXS�IXQFWLRQV�WR�LQFOXGH�QXOO�YDOXHV��,Q�WKH�VOLGH�H[DPSOH��WKH
DYHUDJH�LV�FDOFXODWHG�EDVHG�RQ�DOO�URZV�LQ�WKH�WDEOH�UHJDUGOHVV�RI�ZKHWKHU�QXOO�YDOXHV�DUH
VWRUHG�LQ�WKH�&200�FROXPQ��7KH�DYHUDJH�LV�FDOFXODWHG�DV�WRWDO�FRPPLVVLRQ�EHLQJ�SDLG�WR
DOO�HPSOR\HHV�GLYLGHG�E\�WKH�WRWDO�QXPEHU�RI�HPSOR\HHV�LQ�WKH�FRPSDQ\������
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*URXSV�RI�'DWD

8QWLO�QRZ��DOO�JURXS�IXQFWLRQV�KDYH�WUHDWHG�WKH�WDEOH�DV�RQH�ODUJH�JURXS�RI�LQIRUPDWLRQ�
$W�WLPHV��\RX�QHHG�WR�GLYLGH�WKH�WDEOH�RI�LQIRUPDWLRQ�LQWR�VPDOOHU�JURXSV��7KLV�FDQ�EH
GRQH�E\�XVLQJ�WKH�*5283�%<�FODXVH�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&UHDWLQJ�*URXSV�RI�'DWD

(03

³DYHUDJH
VDODU\�
LQ�(03
WDEOH�

IRU�HDFK�
GHSDUWPHQW´

����������

�����

����������

���'(3712�������6$/
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7KH�*5283�%<�&ODXVH

<RX�FDQ�XVH�WKH�*5283�%<�FODXVH�WR�GLYLGH�WKH�URZV�LQ�D�WDEOH�LQWR�JURXSV��<RX�FDQ�WKHQ�XVH�WKH
JURXS�IXQFWLRQV�WR�UHWXUQ�VXPPDU\�LQIRUPDWLRQ�IRU�HDFK�JURXS�

,Q�WKH�V\QWD[�

JURXSBE\BH[SUHVVLRQ VSHFLILHV�FROXPQV�ZKRVH�YDOXHV�GHWHUPLQH�WKH�EDVLV�IRU
JURXSLQJ�URZV

*XLGHOLQHV

� ,I�\RX�LQFOXGH�D�JURXS�IXQFWLRQ�LQ�D�6(/(&7�FODXVH��\RX�FDQQRW�VHOHFW�LQGLYLGXDO�UHVXOWV�DV
ZHOO�XQOHVV�WKH�LQGLYLGXDO�FROXPQ�DSSHDUV�LQ�WKH�*5283�%<�FODXVH��<RX�ZLOO�UHFHLYH�DQ�HUURU
PHVVDJH�LI�\RX�IDLO�WR�LQFOXGH�WKH�FROXPQ�OLVW�

� 8VLQJ�D�:+(5(�FODXVH��\RX�FDQ�SUHH[FOXGH�URZV�EHIRUH�GLYLGLQJ�WKHP�LQWR�JURXSV�

� <RX�PXVW�LQFOXGH�WKH�FROXPQV�LQ�WKH�*5283�%<�FODXVH�

� <RX�FDQQRW�XVH�WKH�FROXPQ�DOLDV�LQ�WKH�*5283�%<�FODXVH�

� %\�GHIDXOW��URZV�DUH�VRUWHG�E\�DVFHQGLQJ�RUGHU�RI�WKH�FROXPQV�LQFOXGHG�LQ�WKH�*5283�%<�OLVW�
<RX�FDQ�RYHUULGH�WKLV�E\�XVLQJ�WKH�25'(5�%<�FODXVH�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&UHDWLQJ�*URXSV�RI�'DWD�
*5283�%<�&ODXVH

6(/(&7 FROXPQ��JURXSBIXQFWLRQ�FROXPQ�
)520 WDEOH

>:+(5( FRQGLWLRQ@

>*5283�%< JURXSBE\BH[SUHVVLRQ@
>25'(5�%< FROXPQ@�

'LYLGH�URZV�LQ�D�WDEOH�LQWR�VPDOOHU�JURXSV
E\�XVLQJ�WKH�*5283�%<�FODXVH�
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7KH�*5283�%<�&ODXVH��FRQWLQXHG�

:KHQ�XVLQJ�WKH�*5283�%<�FODXVH��PDNH�VXUH�WKDW�DOO�FROXPQV�LQ�WKH�6(/(&7�OLVW�WKDW
DUH�QRW�LQ�WKH�JURXS�IXQFWLRQV�DUH�LQFOXGHG�LQ�WKH�*5283�%<�FODXVH��7KH�H[DPSOH�RQ�WKH
VOLGH�GLVSOD\V�WKH�GHSDUWPHQW�QXPEHU�DQG�WKH�DYHUDJH�VDODU\�IRU�HDFK�GHSDUWPHQW��+HUH�LV
KRZ�WKLV�6(/(&7�VWDWHPHQW��FRQWDLQLQJ�D�*5283�%<�FODXVH��LV�HYDOXDWHG�

� 7KH�6(/(&7�FODXVH�VSHFLILHV�WKH�FROXPQV�WR�EH�UHWULHYHG�

± 'HSDUWPHQW�QXPEHU�FROXPQ�LQ�WKH�(03�WDEOH

± 7KH�DYHUDJH�RI�DOO�WKH�VDODULHV�LQ�WKH�JURXS�\RX�VSHFLILHG�LQ�WKH�*5283�%<
FODXVH

� 7KH�)520�FODXVH�VSHFLILHV�WKH�WDEOHV�WKDW�WKH�GDWDEDVH�PXVW�DFFHVV��WKH�(03�WDEOH�

� 7KH�:+(5(�FODXVH�VSHFLILHV�WKH�URZV�WR�EH�UHWULHYHG��6LQFH�WKHUH�LV�QR�:+(5(
FODXVH��E\�GHIDXOW�DOO�URZV�DUH�UHWULHYHG�

� 7KH�*5283�%<�FODXVH�VSHFLILHV�KRZ�WKH�URZV�VKRXOG�EH�JURXSHG��7KH�URZV�DUH
EHLQJ�JURXSHG�E\�GHSDUWPHQW�QXPEHU��VR�WKH�$9*�IXQFWLRQ�WKDW�LV�EHLQJ�DSSOLHG�WR
WKH�VDODU\�FROXPQ�ZLOO�FDOFXODWH�WKH�DYHUDJH�VDODU\�IRU�HDFK�GHSDUWPHQW�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�*5283�%<�&ODXVH

$OO�FROXPQV�LQ�WKH�6(/(&7�OLVW�WKDW�DUH�QRW
LQ�JURXS�IXQFWLRQV�PXVW�EH�LQ�WKH�*5283
%<�FODXVH�

64/!�6(/(&7���GHSWQR��$9*�VDO�

�����)520�����HPS

�����*5283�%<�GHSWQR�

���'(3712��$9*�6$/�
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7KH�*5283�%<�&ODXVH��FRQWLQXHG�

7KH�*5283�%<�FROXPQ�GRHV�QRW�KDYH�WR�EH�LQ�WKH�6(/(&7�FODXVH��)RU�H[DPSOH��WKH�6(/(&7
VWDWHPHQW�RQ�WKH�VOLGH�GLVSOD\V�WKH�DYHUDJH�VDODULHV�IRU�HDFK�GHSDUWPHQW�ZLWKRXW�GLVSOD\LQJ�WKH
UHVSHFWLYH�GHSDUWPHQW�QXPEHUV��:LWKRXW�WKH�GHSDUWPHQW�QXPEHUV��KRZHYHU��WKH�UHVXOWV�GR�QRW�ORRN
PHDQLQJIXO�

<RX�FDQ�XVH�WKH�JURXS�IXQFWLRQ�LQ�WKH�25'(5�%<�FODXVH�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�*5283�%<�&ODXVH

7KH�*5283�%<�FROXPQ�GRHV�QRW�KDYH�WR
EH�LQ�WKH�6(/(&7�OLVW�

64/!�6(/(&7���$9*�VDO�

�����)520�����HPS

�����*5283�%<�GHSWQR�

�$9*�6$/�

����������

���������

���������

���������

64/!�6(/(&7 GHSWQR��$9*�VDO�

�����)520 HPS

�����*5283�%< GHSWQR
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

*URXSLQJ�E\�0RUH
7KDQ�2QH�&ROXPQ

(03

³VXP�VDODULHV�LQ�
WKH�(03�WDEOH
IRU�HDFK�MRE��
JURXSHG�E\�
GHSDUWPHQW´
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*URXSV�:LWKLQ�*URXSV

6RPHWLPHV�WKHUH�LV�D�QHHG�WR�VHH�UHVXOWV�IRU�JURXSV�ZLWKLQ�JURXSV��7KH�VOLGH�VKRZV�D�UHSRUW�WKDW
GLVSOD\V�WKH�WRWDO�VDODU\�EHLQJ�SDLG�WR�HDFK�MRE�WLWOH��ZLWKLQ�HDFK�GHSDUWPHQW�

7KH�(03�WDEOH�LV�JURXSHG�ILUVW�E\�GHSDUWPHQW�QXPEHU��DQG�ZLWKLQ�WKDW�JURXSLQJ��LW�LV�JURXSHG�E\�MRE
WLWOH��)RU�H[DPSOH��WKH�WZR�FOHUNV�LQ�GHSDUWPHQW����DUH�JURXSHG�WRJHWKHU�DQG�D�VLQJOH�UHVXOW��WRWDO
VDODU\��LV�SURGXFHG�IRU�DOO�VDOHVSHRSOH�ZLWKLQ�WKH�JURXS�
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�*5283�%<�&ODXVH
RQ�0XOWLSOH�&ROXPQV

64/!�6(/(&7���GHSWQR��MRE��VXP�VDO�

�����)520�����HPS

�����*5283�%<�GHSWQR��MRE�

���'(3712�-2%��������680�6$/�

�����������������������������

����������&/(5.��������������

����������0$1$*(5������������

����������35(6,'(17����������

����������$1$/<67������������

����������&/(5.��������������

���

��URZV�VHOHFWHG�

*URXSV�:LWKLQ�*URXSV��FRQWLQXHG�

<RX�FDQ�UHWXUQ�VXPPDU\�UHVXOWV�IRU�JURXSV�DQG�VXEJURXSV�E\�OLVWLQJ�PRUH�WKDQ�RQH�*5283�%<
FROXPQ��<RX�FDQ�GHWHUPLQH�WKH�GHIDXOW�VRUW�RUGHU�RI�WKH�UHVXOWV�E\�WKH�RUGHU�RI�WKH�FROXPQV�LQ�WKH
*5283�%<�FODXVH��+HUH�LV�KRZ�WKH�6(/(&7�VWDWHPHQW�RQ�WKH�VOLGH��FRQWDLQLQJ�D�*5283�%<
FODXVH��LV�HYDOXDWHG�

� 7KH�6(/(&7�FODXVH�VSHFLILHV�WKH�FROXPQ�WR�EH�UHWULHYHG�

± 'HSDUWPHQW�QXPEHU�LQ�WKH�(03�WDEOH

± -RE�WLWOH�LQ�WKH�(03�WDEOH

± 7KH�VXP�RI�DOO�WKH�VDODULHV�LQ�WKH�JURXS�WKDW�\RX�VSHFLILHG�LQ�WKH

�*5283�%<�FODXVH

� 7KH�)520�FODXVH�VSHFLILHV�WKH�WDEOHV�WKDW�WKH�GDWDEDVH�PXVW�DFFHVV��WKH�(03�WDEOH�

� 7KH�*5283�%<�FODXVH�VSHFLILHV�KRZ�\RX�PXVW�JURXS�WKH�URZV�

± )LUVW��WKH�URZV�DUH�JURXSHG�E\�GHSDUWPHQW�QXPEHU�

± 6HFRQG��ZLWKLQ�WKH�GHSDUWPHQW�QXPEHU�JURXSV��WKH�URZV�DUH�JURXSHG�E\�MRE�WLWOH�

6R�WKH�680�IXQFWLRQ�LV�EHLQJ�DSSOLHG�WR�WKH�VDODU\�FROXPQ�IRU�DOO�MRE�WLWOHV�ZLWKLQ�HDFK
GHSDUWPHQW�QXPEHU�JURXS�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

,OOHJDO�4XHULHV�8VLQJ�*URXS�)XQFWLRQV

:KHQHYHU�\RX�XVH�D�PL[WXUH�RI�LQGLYLGXDO�LWHPV��'(3712��DQG�JURXS�IXQFWLRQV��&2817��LQ�WKH
VDPH�6(/(&7�VWDWHPHQW��\RX�PXVW�LQFOXGH�D�*5283�%<�FODXVH�WKDW�VSHFLILHV�WKH�LQGLYLGXDO�LWHPV
�LQ�WKLV�FDVH��'(3712���,I�WKH�*5283�%<�FODXVH�LV�PLVVLQJ��WKHQ�WKH�HUURU�PHVVDJH�³QRW�D�VLQJOH�
JURXS�JURXS�IXQFWLRQ´�DSSHDUV�DQG�DQ�DVWHULVN��
��SRLQWV�WR�WKH�RIIHQGLQJ�FROXPQ��<RX�FDQ�FRUUHFW�WKH
HUURU�RQ�WKH�VOLGH�E\�DGGLQJ�WKH�*5283�%<�FODXVH�

$Q\�FROXPQ�RU�H[SUHVVLRQ�LQ�WKH�6(/(&7�OLVW�WKDW�LV�QRW�DQ�DJJUHJDWH�IXQFWLRQ�PXVW�EH�LQ�WKH�*5283

%<�FODXVH�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

,OOHJDO�4XHULHV
8VLQJ�*URXS�)XQFWLRQV

$Q\�FROXPQ�RU�H[SUHVVLRQ�LQ�WKH�6(/(&7
OLVW�WKDW�LV�QRW�DQ�DJJUHJDWH�IXQFWLRQ�PXVW
EH�LQ�WKH�*5283�%<�FODXVH�

64/!�6(/(&7 GHSWQR��&2817�HQDPH�
�����)520 HPS�

6(/(&7�GHSWQR��&2817�HQDPH�

�������


(5525�DW�OLQH���
25$��������QRW�D�VLQJOH�JURXS�JURXS�IXQFWLRQ

&ROXPQ�P
LVVLQJ�LQ�

WKH�*528
3�%<�FODX

VH

64/!�6(/(&7 GHSWQR�&2817�HQDPH�

�����)520 HPS

�����*5283�%< GHSWQR�

����'(3712�&2817�(1$0(�
�����������������������
���������� �������
���������� �������
����������� �������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

,OOHJDO�4XHULHV
8VLQJ�*URXS�)XQFWLRQV

� <RX�FDQQRW�XVH�WKH�:+(5(�FODXVH�WR�UHVWULFW
JURXSV�

� <RX�XVH�WKH�+$9,1*�FODXVH�WR�UHVWULFW�JURXSV�

64/!�6(/(&7 �GHSWQR��$9*�VDO�

�����)520 �HPS
�����:+(5( �$9*�VDO��!�����

�����*5283�%< �GHSWQR�

:+(5(�$9*�VDO��!�����
������


(5525�DW�OLQH���

25$��������JURXS�IXQFWLRQ�LV�QRW�DOORZHG�KHUH
&DQ

QRW
�XV

H�WK
H�:

+(5
(�F

ODX
VH

������
������

WR�U
HVW

ULFW
�JUR

XSV

,OOHJDO�4XHULHV�8VLQJ�*URXS�)XQFWLRQV��FRQWLQXHG�

7KH�:+(5(�FODXVH�FDQQRW�EH�XVHG�WR�UHVWULFW�JURXSV��7KH�6(/(&7�VWDWHPHQW�RQ�WKH�VOLGH�UHVXOWV�LQ
DQ�HUURU�EHFDXVH�LW�XVHV�WKH�:+(5(�FODXVH�WR�UHVWULFW�WKH�GLVSOD\�RI�DYHUDJH�VDODULHV�RI�WKRVH
GHSDUWPHQWV�WKDW�KDYH�DQ�DYHUDJH�VDODU\�JUHDWHU�WKDQ�������

<RX�FDQ�FRUUHFW�WKH�VOLGH�HUURU�E\�XVLQJ�WKH�+$9,1*�FODXVH�WR�UHVWULFW�JURXSV�

64/! 6(/(&7 GHSWQR��$9*�VDO�

��� )520 HPS

��� *5283�%< GHSWQR

��� +$9,1* $9*�VDO��!������

����'(3712 �$9*�6$/�
�������������������������
���������� ���������
���������� ���������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

([FOXGLQJ�*URXS�5HVXOWV

³PD[LPXP
VDODU\

SHU�GHSDUWPHQW
JUHDWHU�WKDQ

�����´

(03

����

����

����

���'(3712�������6$/

�������������������

�������������������

�������������������

�������������������

�������������������

�������������������

�������������������

�������������������

�������������������

�������������������

�������������������

�������������������

�������������������

�������������������

�������������������

���'(3712��0$;�6$/�

�������������������

�������������������

�������������������

5HVWULFWLQJ�*URXS�5HVXOWV

,Q�WKH�VDPH�ZD\�WKDW�\RX�XVH�WKH�:+(5(�FODXVH�WR�UHVWULFW�WKH�URZV�WKDW�\RX�VHOHFW��\RX�XVH�WKH
+$9,1*�FODXVH�WR�UHVWULFW�JURXSV��7R�ILQG�WKH�PD[LPXP�VDODU\�RI�HDFK�GHSDUWPHQW��EXW�VKRZ�RQO\
WKH�GHSDUWPHQWV�WKDW�KDYH�D�PD[LPXP�VDODU\�RI�PRUH�WKDQ��������\RX�QHHG�WR�GR�WKH�IROORZLQJ�

� )LQG�WKH�DYHUDJH�VDODU\�IRU�HDFK�GHSDUWPHQW�E\�JURXSLQJ�E\�GHSDUWPHQW�QXPEHU�

� 5HVWULFW�WKH�JURXSV�WR�WKRVH�GHSDUWPHQWV�ZLWK�D�PD[LPXP�VDODU\�JUHDWHU�WKDQ��������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

([FOXGLQJ�*URXS�5HVXOWV�
+$9,1*�&ODXVH

8VH�WKH�+$9,1*�FODXVH�WR�UHVWULFW�JURXSV

� 5RZV�DUH�JURXSHG�

� 7KH�JURXS�IXQFWLRQ�LV�DSSOLHG�

� *URXSV�PDWFKLQJ�WKH�+$9,1*�FODXVH�DUH
GLVSOD\HG�

6(/(&7 FROXPQ��JURXSBIXQFWLRQ

)520 WDEOH

>:+(5( FRQGLWLRQ@

>*5283�%< JURXSBE\BH[SUHVVLRQ@

>+$9,1* JURXSBFRQGLWLRQ@
>25'(5�%< FROXPQ@�

7KH�+$9,1*�&ODXVH

<RX�XVH�WKH�+$9,1*�FODXVH�WR�VSHFLI\�ZKLFK�JURXSV�DUH�WR�EH�GLVSOD\HG��7KHUHIRUH��\RX�IXUWKHU
UHVWULFW�WKH�JURXSV�RQ�WKH�EDVLV�RI�DJJUHJDWH�LQIRUPDWLRQ�

,Q�WKH�V\QWD[�

JURXSBFRQGLWLRQ UHVWULFWV�WKH�JURXSV�RI�URZV�UHWXUQHG�WR�WKRVH�JURXSV�IRU�ZKLFK
WKH�VSHFLILHG�FRQGLWLRQ�LV�758(

The Oracle Server performs the following steps when you use the HAVING clause:

� 5RZV�DUH�JURXSHG�

� 7KH�JURXS�IXQFWLRQ�LV�DSSOLHG�WR�WKH�JURXS�

� 7KH�JURXSV�WKDW�PDWFK�WKH�FULWHULD�LQ�WKH�+$9,1*�FODXVH�DUH�GLVSOD\HG�

7KH�+$9,1*�FODXVH�FDQ�SUHFHGH�WKH�*5283�%<�FODXVH��EXW�LW�LV�UHFRPPHQGHG�WKDW�\RX�SODFH�WKH
*5283�%<�FODXVH�ILUVW�EHFDXVH�LW�LV�PRUH�ORJLFDO��*URXSV�DUH�IRUPHG�DQG�JURXS�IXQFWLRQV�DUH
FDOFXODWHG�EHIRUH�WKH�+$9,1*�FODXVH�LV�DSSOLHG�WR�WKH�JURXSV�LQ�WKH�6(/(&7�OLVW�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

7KH�+$9,1*�&ODXVH��FRQWLQXHG�

7KH�VOLGH�H[DPSOH�GLVSOD\V�GHSDUWPHQW�QXPEHUV�DQG�PD[LPXP�VDODU\�IRU�WKRVH�GHSDUWPHQWV�ZKRVH
PD[LPXP�VDODU\�LV�JUHDWHU�WKDQ�������

<RX�FDQ�XVH�WKH�*5283�%<�FODXVH�ZLWKRXW�XVLQJ�D�JURXS�IXQFWLRQ�LQ�WKH�6(/(&7�OLVW�

,I�\RX�UHVWULFW�URZV�EDVHG�RQ�WKH�UHVXOW�RI�D�JURXS�IXQFWLRQ��\RX�PXVW�KDYH�D�*5283�%<�FODXVH�DV
ZHOO�DV�WKH�+$9,1*�FODXVH�

7KH�IROORZLQJ�H[DPSOH�GLVSOD\V�WKH�GHSDUWPHQW�QXPEHUV�DQG�DYHUDJH�VDODU\�IRU�WKRVH�GHSDUWPHQWV
ZKRVH�PD[LPXP�VDODU\�LV�JUHDWHU�WKDQ�������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�+$9,1*�&ODXVH

64/!�6(/(&7���GHSWQR��PD[�VDO�

�����)520�����HPS

�����*5283�%<�GHSWQR

�����+$9,1*���PD[�VDO�!�����

���'(3712��0$;�6$/�

�������������������

�������������������

�������������������

64/!�6(/(&7 GHSWQR��$9*�VDO�

�����)520 HPS

�����*5283�%< GHSWQR

��� +$9,1* 0$;�VDO��!������

���'(3712��$9*�6$/�
�������������������
�������������������
�������������������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�+$9,1*�&ODXVH

64/!�6(/(&7����MRE��680�VDO��3$<52//

�����)520������HPS
�����:+(5( ��MRE�127�/,.(�
6$/(6�


�����*5283�%<��MRE

��
�����25'(5�%<��680�VDO��

-2%���������3$<52//

�������������������

$1$/<67������������
0$1$*(5������������

���+$9,1*����680�VDO�!����

7KH�+$9,1*�&ODXVH��FRQWLQXHG�

7KH�VOLGH�H[DPSOH�GLVSOD\V�WKH�MRE�WLWOH�DQG�WRWDO�PRQWKO\�VDODU\�IRU�HDFK�MRE�WLWOH�ZLWK�D�WRWDO�SD\UROO
H[FHHGLQJ��������7KH�H[DPSOH�H[FOXGHV�VDOHVSHRSOH�DQG�VRUWV�WKH�OLVW�E\�WKH�WRWDO�PRQWKO\�VDODU\�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

1HVWLQJ�*URXS�)XQFWLRQV

*URXS�IXQFWLRQV�FDQ�EH�QHVWHG�WR�D�GHSWK�RI�WZR��7KH�VOLGH�H[DPSOH�GLVSOD\V�WKH�PD[LPXP�DYHUDJH
VDODU\�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

1HVWLQJ�*URXS�)XQFWLRQV

64/!�6(/(&7���PD[�DYJ�VDO��

�����)520�����HPS

�����*5283�%<�GHSWQR�

0$;�$9*�6$/��

�������������

�������������

'LVSOD\�WKH�PD[LPXP�DYHUDJH�VDODU\�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6XPPDU\
6(/(&7 FROXPQ��JURXSBIXQFWLRQ�FROXPQ�

)520 WDEOH

>:+(5( FRQGLWLRQ@

>*5283�%< JURXSBE\BH[SUHVVLRQ@
>+$9,1* JURXSBFRQGLWLRQ@

>25'(5�%< FROXPQ@�

2UGHU�RI�HYDOXDWLRQ�RI�WKH�FODXVHV�

� :+(5(�FODXVH

� *5283�%<�FODXVH

� +$9,1*�FODXVH

6XPPDU\

6HYHQ�JURXS�IXQFWLRQV�DUH�DYDLODEOH�LQ�64/�

� $9*

� &2817

� 0$;

� 0,1

� 680

� 67''(9

� 9$5,$1&(

<RX�FDQ�FUHDWH�VXEJURXSV�E\�XVLQJ�WKH�*5283�%<�FODXVH��*URXSV�FDQ�EH�H[FOXGHG�XVLQJ�WKH
+$9,1*�FODXVH�

3ODFH�WKH�+$9,1*�DQG�*5283�%<�FODXVHV�DIWHU�WKH�:+(5(�FODXVH�LQ�D�VWDWHPHQW��3ODFH�WKH
25'(5�%<�FODXVH�ODVW�

7KH�2UDFOH�6HUYHU�HYDOXDWHV�WKH�FODXVHV�LQ�WKH�IROORZLQJ�RUGHU�

� ,I�WKH�VWDWHPHQW�FRQWDLQV�D�:+(5(�FODXVH��WKH�VHUYHU�HVWDEOLVKHV�WKH�FDQGLGDWH�URZV�

� 7KH�VHUYHU�LGHQWLILHV�WKH�JURXSV�VSHFLILHG�LQ�WKH�*5283�%<�FODXVH�

� 7KH�+$9,1*�FODXVH�IXUWKHU�UHVWULFWV�UHVXOW�JURXSV�WKDW�GR�QRW�PHHW�WKH�JURXS�FULWHULD�LQ�WKH
+$9,1*�FODXVH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

3UDFWLFH�2YHUYLHZ

� 6KRZLQJ�GLIIHUHQW�TXHULHV�WKDW�XVH
JURXS�IXQFWLRQV

� *URXSLQJ�E\�URZV�WR�DFKLHYH�PRUH�WKDQ
RQH�UHVXOW

� ([FOXGLQJ�JURXSV�E\�XVLQJ�WKH�+$9,1*
FODXVH

3UDFWLFH�2YHUYLHZ

$W�WKH�HQG�RI�WKLV�SUDFWLFH��\RX�VKRXOG�EH�IDPLOLDU�ZLWK�XVLQJ�JURXS�IXQFWLRQV�DQG�VHOHFWLQJ�JURXSV�RI
GDWD�

3DSHU�%DVHG�4XHVWLRQV

)RU�TXHVWLRQV��±���FLUFOH�HLWKHU�7UXH�RU�)DOVH�

1RWH��&ROXPQ�DOLDVHV�DUH�XVHG�IRU�WKH�TXHULHV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH��

'HWHUPLQH�WKH�YDOLGLW\�RI�WKH�IROORZLQJ�VWDWHPHQWV��&LUFOH�HLWKHU�7UXH�RU�)DOVH�

�� *URXS�IXQFWLRQV�ZRUN�DFURVV�PDQ\�URZV�WR�SURGXFH�RQH�UHVXOW�SHU�JURXS�
7UXH�)DOVH

�� *URXS�IXQFWLRQV�LQFOXGH�QXOOV�LQ�FDOFXODWLRQV�
7UXH�)DOVH

�� 7KH�:+(5(�FODXVH�UHVWULFWV�URZV�SULRU�WR�LQFOXVLRQ�LQ�D�JURXS�FDOFXODWLRQ�
7UXH�)DOVH

�� 'LVSOD\�WKH�KLJKHVW��ORZHVW��VXP��DQG�DYHUDJH�VDODU\�RI�DOO�HPSOR\HHV��/DEHO�WKH�FROXPQV
0D[LPXP��0LQLPXP��6XP��DQG�$YHUDJH��UHVSHFWLYHO\��5RXQG�\RXU�UHVXOWV�WR�WKH�QHDUHVW�ZKROH
QXPEHU��6DYH�\RXU�64/�VWDWHPHQW�LQ�D�ILOH�FDOOHG�S�T��VTO�

��0D[LPXP��0LQLPXP����6XP�$YHUDJH
���������������������������������

���������������������������������

�� 0RGLI\�S�T��VTO�WR�GLVSOD\�WKH�PLQLPXP��PD[LPXP��VXP��DQG�DYHUDJH�VDODU\�IRU�HDFK�MRE
W\SH��5HVDYH�WR�D�ILOH�FDOOHG�S�T��VTO��5HUXQ�\RXU�TXHU\�

��-2%���������0D[LPXP��0LQLPXP�����6XP��$YHUDJH
������������������������������� ��������������
��$1$/<67��������������������������������������
��&/(5.����������������������������������������
��0$1$*(5��������������������������������������
��35(6,'(17������������������������������������
��6$/(60$1�������������������������������������

�� :ULWH�D�TXHU\�WR�GLVSOD\�WKH�QXPEHU�RI�SHRSOH�ZLWK�WKH�VDPH�MRE�

��-2% ����&2817�
�

���������������������

��$1$/<67 �

��&/(5. �

��0$1$*(5 �

��35(6,'(17 �

��6$/(60$1 �



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH����FRQWLQXHG�

�� 'HWHUPLQH�WKH�QXPEHU�RI�PDQDJHUV�ZLWKRXW�OLVWLQJ�WKHP��/DEHO�WKH�FROXPQ�1XPEHU�RI
0DQDJHUV�

��1XPEHU�RI�0DQDJHUV
��������������������

����������������

�� :ULWH�D�TXHU\�WKDW�ZLOO�GLVSOD\�WKH�GLIIHUHQFH�EHWZHHQ�WKH�KLJKHVW�DQG�ORZHVW�VDODULHV��/DEHO
WKH�FROXPQ�',))(5(1&(�

��',))(5(1&(
������������
������������

,I�\RX�KDYH�WLPH��FRPSOHWH�WKH�IROORZLQJ�H[HUFLVHV�

�� 'LVSOD\�WKH�PDQDJHU�QXPEHU�DQG�WKH�VDODU\�RI�WKH�ORZHVW�SDLG�HPSOR\HH�IRU�WKDW�PDQDJHU�
([FOXGH�DQ\RQH�ZKRVH�PDQDJHU�LV�QRW�NQRZQ��([FOXGH�DQ\�JURXSV�ZKHUH�WKH�PLQLPXP
VDODU\�LV�OHVV�WKDQ��������6RUW�WKH�RXWSXW�LQ�GHVFHQGLQJ�RUGHU�RI�VDODU\�

����������������0*5��������0,1�6$/�
�������������������������
�������������������������
�������������������������
�������������������������
�������������������������

��� :ULWH�D�TXHU\�WR�GLVSOD\�WKH�GHSDUWPHQW�QDPH��ORFDWLRQ�QDPH��QXPEHU�RI�HPSOR\HHV��DQG
WKH�DYHUDJH�VDODU\�IRU�DOO�HPSOR\HHV�LQ�WKDW�GHSDUWPHQW��/DEHO�WKH�FROXPQV�GQDPH��ORF�

� 1XPEHU�RI�3HRSOH��DQG�6DODU\��UHVSHFWLYHO\��5RXQG�WKH�DYHUDJH�VDODU\�WR�WZR�GHFLPDO�SODFHV�

��'1$0(��������/2&�������1XPEHU�RI�3HRSOH ���6DODU\
������������������������������������������ ���������
��$&&2817,1*���1(:�<25. ��������������
��5(6($5&+�����'$//$6 �����������
��6$/(6��������&+,&$*2 ��������������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH����FRQWLQXHG�

,I�\RX�ZDQW�H[WUD�FKDOOHQJH��FRPSOHWH�WKH�IROORZLQJ�H[HUFLVHV�

��� &UHDWH�D�TXHU\�WKDW�ZLOO�GLVSOD\�WKH�WRWDO�QXPEHU�RI�HPSOR\HHV�DQG�RI�WKDW�WRWDO�WKH�QXPEHU
ZKR�ZHUH�KLUHG�LQ�������������������DQG�������*LYH�DSSURSULDWH�FROXPQ�KHDGLQJV�

��727$/��������������������������
���������������������������������
���������������������������������

��� &UHDWH�D�PDWUL[�TXHU\�WR�GLVSOD\�WKH�MRE��WKH�VDODU\�IRU�WKDW�MRE�EDVHG�RQ�GHSDUWPHQW
QXPEHU��DQG�WKH�WRWDO�VDODU\�IRU�WKDW�MRE�IRU�DOO�GHSDUWPHQWV��JLYLQJ�HDFK�FROXPQ�DQ
DSSURSULDWH�KHDGLQJ�

��-RE ���'HSW������'HSW�����'HSW������7RWDO
����������������������������������������������
��$1$/<67�������������������������������������
��&/(5.���������������������������������������
��0$1$*(5�������������������������������������
��35(6,'(17�����������������������������������
��6$/(60$1������������������������������������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������



&RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

��

6XETXHULHV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�OHDUQ�DERXW�PRUH�DGYDQFHG�IHDWXUHV�RI�WKH�6(/(&7�VWDWHPHQW��<RX�FDQ�ZULWH
VXETXHULHV�LQ�WKH�:+(5(�FODXVH�RI�DQRWKHU�64/�VWDWHPHQW�WR�REWDLQ�YDOXHV�EDVHG�RQ�DQ�XQNQRZQ
FRQGLWLRQDO�YDOXH��7KLV�OHVVRQ�FRYHUV�VLQJOH�URZ�VXETXHULHV�DQG�PXOWLSOH�URZ�VXETXHULHV�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2EMHFWLYHV

$IWHU�FRPSOHWLQJ�WKLV�OHVVRQ��\RX�VKRXOG
EH�DEOH�WR�GR�WKH�IROORZLQJ�

� 'HVFULEH�WKH�W\SHV�RI�SUREOHPV�WKDW
VXETXHULHV�FDQ�VROYH

� 'HILQH�VXETXHULHV

� /LVW�WKH�W\SHV�RI�VXETXHULHV

� :ULWH�VLQJOH�URZ�DQG�PXOWLSOH�URZ
VXETXHULHV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

8VLQJ�D�6XETXHU\�WR�6ROYH�D�3UREOHP

6XSSRVH�\RX�ZDQW�WR�ZULWH�D�TXHU\�WR�ILQG�RXW�ZKR�HDUQV�D�VDODU\�JUHDWHU�WKDQ�-RQHV¶�VDODU\�

7R�VROYH�WKLV�SUREOHP��\RX�QHHG�WZR�TXHULHV��RQH�TXHU\�WR�ILQG�ZKDW�-RQHV�HDUQV�DQG�D�VHFRQG�TXHU\
WR�ILQG�ZKR�HDUQV�PRUH�WKDQ�WKDW�DPRXQW�

<RX�FDQ�VROYH�WKLV�SUREOHP�E\�FRPELQLQJ�WKH�WZR�TXHULHV��SODFLQJ�RQH�TXHU\�LQVLGH�WKH�RWKHU�TXHU\�

7KH�LQQHU�TXHU\�RU�WKH�VXETXHU\�UHWXUQV�D�YDOXH�WKDW�LV�XVHG�E\�WKH�RXWHU�TXHU\�RU�WKH�PDLQ�TXHU\�
8VLQJ�D�VXETXHU\�LV�HTXLYDOHQW�WR�SHUIRUPLQJ�WZR�VHTXHQWLDO�TXHULHV�DQG�XVLQJ�WKH�UHVXOW�RI�WKH�ILUVW
TXHU\�DV�WKH�VHDUFK�YDOXH�LQ�WKH�VHFRQG�TXHU\�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�D�6XETXHU\
WR�6ROYH�D�3UREOHP

³:KR�KDV�D�VDODU\�JUHDWHU�WKDQ�-RQHV¶"´

³:KLFK�HPSOR\HHV�KDYH�D�VDODU\�JUHDWHU
WKDQ�-RQHV¶�VDODU\"´

0DLQ�4XHU\

"

³:KDW�LV�-RQHV¶�VDODU\"´
"

6XETXHU\



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

6XETXHULHV

$�VXETXHU\�LV�D�6(/(&7�VWDWHPHQW�WKDW�LV�HPEHGGHG�LQ�D�FODXVH�RI�DQRWKHU�6(/(&7�VWDWHPHQW��You
can build powerful statements out of simple ones by using subqueries. They can be very useful when
you need to select rows from a table with a condition that depends on the data in the table itself.

<RX�FDQ�SODFH�WKH�VXETXHU\�LQ�D�QXPEHU�RI�64/�FODXVHV�

� :+(5(�FODXVH

� +$9,1*�FODXVH

� )520�FODXVH

,Q�WKH�V\QWD[�
operator includes a comparison operator such as >, =, or IN

1RWH��&RPSDULVRQ�RSHUDWRUV�IDOO�LQWR�WZR�FODVVHV��VLQJOH�URZ�RSHUDWRUV��!�� ��! ������!��� ��DQG
PXOWLSOH�URZ�RSHUDWRUV��,1��$1<��$//��

7KH�VXETXHU\�LV�RIWHQ�UHIHUUHG�WR�DV�D�QHVWHG�6(/(&7��VXE�6(/(&7��RU�LQQHU�6(/(&7�VWDWHPHQW�
7KH�VXETXHU\�JHQHUDOO\�H[HFXWHV�ILUVW��DQG�LWV�RXWSXW�LV�XVHG�WR�FRPSOHWH�WKH�TXHU\�FRQGLWLRQ�IRU�WKH
PDLQ�RU�RXWHU�TXHU\�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6XETXHULHV

� 7KH�VXETXHU\��LQQHU�TXHU\��H[HFXWHV
RQFH�EHIRUH�WKH�PDLQ�TXHU\�

� 7KH�UHVXOW�RI�WKH�VXETXHU\�LV�XVHG�E\
WKH�PDLQ�TXHU\��RXWHU�TXHU\��

6(/(&7 VHOHFWBOLVW

)520 WDEOH

:+(5( H[SU�RSHUDWRU
� �6(/(&7 VHOHFWBOLVW

�������)520 WDEOH��



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

����

64/!�6(/(&7�HQDPH

�����)520���HPS

�����:+(5(��VDO�!

��� �����6(/(&7�VDO

������������������)520���HPS

������������������:+(5(��HPSQR ������

8VLQJ�D�6XETXHU\

(1$0(

����������

.,1*

)25'

6&277

8VLQJ�D�6XETXHU\

,Q�WKH�VOLGH��WKH�LQQHU�TXHU\�GHWHUPLQHV�WKH�VDODU\�RI�HPSOR\HH�������7KH�RXWHU�TXHU\�WDNHV�WKH
UHVXOW�RI�WKH�LQQHU�TXHU\�DQG�XVHV�WKLV�UHVXOW�WR�GLVSOD\�DOO�WKH�HPSOR\HHV�ZKR�HDUQ�PRUH�WKDQ�WKLV
DPRXQW�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

*XLGHOLQHV�IRU�8VLQJ�6XETXHULHV

� $�VXETXHU\�PXVW�EH enclosed in parentheses.

� $�VXETXHU\�PXVW�DSSHDU�RQ�WKH�ULJKW�VLGH�RI�WKH�FRPSDULVRQ�RSHUDWRU�

� 6XETXHULHV�FDQQRW�FRQWDLQ�DQ�25'(5�%<�FODXVH��<RX�FDQ�KDYH�RQO\�RQH�25'(5�%<�FODXVH
IRU�D�6(/(&7�VWDWHPHQW��DQG�LI�VSHFLILHG�LW�PXVW�EH�WKH�ODVW�FODXVH�LQ�WKH�PDLQ�6(/(&7
VWDWHPHQW�

� 7ZR�FODVVHV�RI�FRPSDULVRQ�RSHUDWRUV�DUH�XVHG�LQ�VXETXHULHV��VLQJOH�URZ�RSHUDWRUV�DQG
PXOWLSOH�URZ�RSHUDWRUV�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

*XLGHOLQHV�IRU�8VLQJ�6XETXHULHV

� (QFORVH�VXETXHULHV�LQ�SDUHQWKHVHV�

� 3ODFH�VXETXHULHV�RQ�WKH�ULJKW�VLGH�RI�WKH
FRPSDULVRQ�RSHUDWRU�

� 'R�QRW�DGG�DQ�25'(5�%<�FODXVH�WR�D
VXETXHU\�

� 8VH�VLQJOH�URZ�RSHUDWRUV�ZLWK�VLQJOH�
URZ�VXETXHULHV�

� 8VH�PXOWLSOH�URZ�RSHUDWRUV�ZLWK
PXOWLSOH�URZ�VXETXHULHV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

7\SHV�RI�6XETXHULHV

� 6LQJOH�URZ�VXETXHULHV��4XHULHV�WKDW�UHWXUQ�RQO\�RQH�URZ�IURP�WKH�LQQHU�6(/(&7�VWDWHPHQW

� 0XOWLSOH�URZ�VXETXHULHV��4XHULHV�WKDW�UHWXUQ�PRUH�WKDQ�RQH�URZ�IURP�WKH�LQQHU�6(/(&7
VWDWHPHQW

� 0XOWLSOH�FROXPQ�VXETXHULHV��4XHULHV�WKDW�UHWXUQ�PRUH�WKDQ�RQH�FROXPQ�IURP�WKH�LQQHU
6(/(&7�VWDWHPHQW

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7\SHV�RI�6XETXHULHV
� 6LQJOH�URZ�VXETXHU\

0DLQ�TXHU\

6XETXHU\ �
UHWXUQV

&/(5.

� 0XOWLSOH�URZ�VXETXHU\

&/(5.
0$1$*(5

0DLQ�TXHU\

6XETXHU\ �
UHWXUQV

� 0XOWLSOH�FROXPQ�VXETXHU\

&/(5.������������
0$1$*(5������

0DLQ�TXHU\

6XETXHU\ �
UHWXUQV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6LQJOH�5RZ�6XETXHULHV

� 5HWXUQ�RQO\�RQH�URZ

� 8VH�VLQJOH�URZ�FRPSDULVRQ�RSHUDWRUV

2SHUDWRU

 

!

������! 

�

������� 

�!

0HDQLQJ

(TXDO�WR

*UHDWHU�WKDQ

*UHDWHU�WKDQ�RU�HTXDO�WR

/HVV�WKDQ

/HVV�WKDQ�RU�HTXDO�WR

1RW�HTXDO�WR

6LQJOH�5RZ�6XETXHULHV

$�VLQJOH�URZ�VXETXHU\�LV�RQH�WKDW�UHWXUQV�RQH�URZ�IURP�WKH�LQQHU�6(/(&7�VWDWHPHQW��7KLV�W\SH�RI
VXETXHU\�XVHV�D�VLQJOH�URZ�RSHUDWRU��7KH�VOLGH�JLYHV�D�OLVW�RI�VLQJOH�URZ�RSHUDWRUV�

([DPSOH

'LVSOD\�WKH�HPSOR\HHV�ZKRVH�MRE�WLWOH�LV�WKH�VDPH�DV�WKDW�RI�HPSOR\HH������

(1$0(������-2%

��������������������

-$0(6������&/(5.

60,7+������&/(5.

$'$06������&/(5.

0,//(5�����&/(5.

64/!�6(/(&7���HQDPH��MRE

������)520����HPS

������:+(5(���MRE� �

���� ���������������6(/(&7��MRE

�������������������)520�����HPS

�������������������:+(5(����HPSQR� �������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

�

([HFXWLQJ�6LQJOH�5RZ�6XETXHULHV

&/(5.

����

(1$0(������-2%

��������������������
0,//(5�����&/(5.

64/!�6(/(&7���HQDPH��MRE

�����)520�����HPS

�����:+(5(����MRE� �
��� �6(/(&7�� MRE

��� ����� )520����� HPS

��� ���� :+(5(���� HPSQR� ������
�����$1'������VDO�!�

��� �6(/(&7�� VDO

��� )520 HPS
���� :+(5( HPSQR� ��������

([HFXWLQJ�6LQJOH�5RZ�6XETXHULHV

$�6(/(&7�VWDWHPHQW�FDQ�EH�FRQVLGHUHG�DV�D�TXHU\�EORFN��7KH�H[DPSOH�RQ�WKH�VOLGH�GLVSOD\V
HPSOR\HHV�ZKRVH�MRE�WLWOH�LV�WKH�VDPH�DV�WKDW�RI�HPSOR\HH������DQG�ZKRVH�VDODU\�LV�JUHDWHU�WKDQ�WKDW
RI�HPSOR\HH������

7KH�H[DPSOH�FRQVLVWV�RI�WKUHH�TXHU\�EORFNV��WKH�RXWHU�TXHU\�DQG�WZR�LQQHU�TXHULHV��7KH�LQQHU�TXHU\
EORFNV�DUH�H[HFXWHG�ILUVW��SURGXFLQJ�WKH�TXHU\�UHVXOWV��&/(5.�DQG�������UHVSHFWLYHO\��7KH�RXWHU
TXHU\�EORFN�LV�WKHQ�SURFHVVHG�DQG�XVHV�WKH�YDOXHV�UHWXUQHG�E\�WKH�LQQHU�TXHULHV�WR�FRPSOHWH�LWV�VHDUFK
FRQGLWLRQV�

%RWK�LQQHU�TXHULHV�UHWXUQ�VLQJOH�YDOXHV��&/(5.�DQG�������UHVSHFWLYHO\���VR�WKLV�64/�VWDWHPHQW�LV
FDOOHG�D�VLQJOH�URZ�VXETXHU\�

1RWH��7KH�RXWHU�DQG�LQQHU�TXHULHV�FDQ�JHW�GDWD�IURP�GLIIHUHQW�WDEOHV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

8VLQJ�*URXS�)XQFWLRQV�LQ�D�6XETXHU\

<RX�FDQ�GLVSOD\�GDWD�IURP�D�PDLQ�TXHU\�E\�XVLQJ�D�JURXS�IXQFWLRQ�LQ�D�VXETXHU\�WR�UHWXUQ�D�VLQJOH
URZ��7KH�VXETXHU\�LV�LQ�SDUHQWKHVHV�DQG�LV�SODFHG�DIWHU�WKH�FRPSDULVRQ�RSHUDWRU�

7KH�H[DPSOH�RQ�WKH�VOLGH�GLVSOD\V�WKH�HPSOR\HH�QDPH��MRE�WLWOH��DQG�VDODU\�RI�DOO�HPSOR\HHV�ZKRVH
VDODU\�LV�HTXDO�WR�WKH�PLQLPXP�VDODU\��7KH�0,1�JURXS�IXQFWLRQ�UHWXUQV�D�VLQJOH�YDOXH�������WR�WKH
RXWHU�TXHU\�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�*URXS�)XQFWLRQV
LQ�D�6XETXHU\

���

(1$0(������-2%�������������6$/

������������������������������

60,7+������&/(5.��������������

64/!�6(/(&7 HQDPH��MRE��VDO

�����)520 HPS

�����:+(5( VDO� �
��� �6(/(&7 0,1�VDO�

��� )520 HPS��



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

+$9,1*�&ODXVH�ZLWK�6XETXHULHV

� 7KH�2UDFOH�6HUYHU�H[HFXWHV�VXETXHULHV
ILUVW�

� 7KH�2UDFOH�6HUYHU�UHWXUQV�UHVXOWV�LQWR
WKH�+$9,1*�FODXVH�RI�WKH�PDLQ�TXHU\�

���

64/!�6(/(&7 GHSWQR��0,1�VDO�

�����)520 HPS
�����*5283�%< GHSWQR

�����+$9,1* 0,1�VDO��!

��� �6(/(&7 0,1�VDO�
��� )520 HPS

��� :+(5( GHSWQR� �����

+$9,1*�&ODXVH�ZLWK�6XETXHULHV

<RX�FDQ�XVH�VXETXHULHV�QRW�RQO\�LQ�WKH�:+(5(�FODXVH��EXW�DOVR�LQ�WKH�+$9,1*�FODXVH��7KH�2UDFOH
6HUYHU�H[HFXWHV�WKH�VXETXHU\��DQG�WKH�UHVXOWV�DUH�UHWXUQHG�LQWR�WKH�+$9,1*�FODXVH�RI�WKH�PDLQ�TXHU\�

7KH�64/�VWDWHPHQW�RQ�WKH�VOLGH�GLVSOD\V�DOO�WKH�GHSDUWPHQWV�WKDW�KDYH�D�PLQLPXP�VDODU\�JUHDWHU�WKDQ
WKDW�RI�GHSDUWPHQW����

([DPSOH

)LQG�WKH�MRE�ZLWK�WKH�ORZHVW�DYHUDJH�VDODU\�

���'(3712���0,1�6$/�
�������������������

�������������������

�������������������

64/!�6(/(&7 ��MRE��$9*�VDO�

�����)520 ��HPS

�����*5283�%< ��MRE

�����+$9,1* ��$9*�VDO�� ��6(/(&7 �0,1�$9*�VDO��

��� ���)520���������(03

��� ���*5283�%<�����MRE��



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

:KDW�,V�:URQJ
ZLWK�7KLV�6WDWHPHQW"

(5525�

25$��������VLQJOH�URZ�VXETXHU\�UHWXUQV�PRUH�WKDQ

RQH�URZ

QR�URZV�VHOHFWHG

64/!�6(/(&7�HPSQR��HQDPH

�����)520���HPS

�����:+(5(��VDO� �

��� �6(/(&7���0,1�VDO�

��� )520������HPS

��� *5283�%<��GHSWQR��

6LQJ
OH�UR

Z�RS
HUDWR

U�ZLW
K�

PXOWLS
OH�UR

Z�VX
ETXH

U\

(UURUV�ZLWK�6XETXHULHV

2QH�FRPPRQ�HUURU�ZLWK�VXETXHULHV�LV�PRUH�WKDQ�RQH�URZ�UHWXUQHG�IRU�D�VLQJOH�URZ�VXETXHU\�

,Q�WKH�64/�VWDWHPHQW�RQ�WKH�VOLGH��WKH�VXETXHU\�FRQWDLQV�D�*5283�%<��GHSWQR��FODXVH��ZKLFK
LPSOLHV�WKDW�WKH�VXETXHU\�ZLOO�UHWXUQ�PXOWLSOH�URZV��RQH�IRU�HDFK�JURXS�LW�ILQGV��,Q�WKLV�FDVH��WKH
UHVXOW�RI�WKH�VXETXHU\�ZLOO�EH������������DQG�����

7KH�RXWHU�TXHU\�WDNHV�WKH�UHVXOWV�RI�WKH�VXETXHU\������������������DQG�XVHV�WKHVH�UHVXOWV�LQ�LWV
:+(5(�FODXVH��7KH�:+(5(�FODXVH�FRQWDLQV�DQ�HTXDO�� ��RSHUDWRU��D�VLQJOH�URZ�FRPSDULVRQ
RSHUDWRU�H[SHFWLQJ�RQO\�RQH�YDOXH��7KH� �RSHUDWRU�FDQQRW�DFFHSW�PRUH�WKDQ�RQH�YDOXH�IURP�WKH
VXETXHU\�DQG�KHQFH�JHQHUDWHV�WKH�HUURU�

7R�FRUUHFW�WKLV�HUURU��FKDQJH�WKH� �RSHUDWRU�WR�,1�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

:LOO�7KLV�6WDWHPHQW�:RUN"

QR�URZV�VHOHFWHG

6XE
TXH

U\�U
HWXU

QV�Q
R�YD

OXHV

64/!�6(/(&7�HQDPH��MRE

�����)520���HPS

�����:+(5(��MRE� �

��� �6(/(&7 MRE

��� )520 HPS

��� :+(5( HQDPH 
60<7+(
��

3UREOHPV�ZLWK�6XETXHULHV

$�FRPPRQ�SUREOHP�ZLWK�VXETXHULHV�LV�QR�URZV�EHLQJ�UHWXUQHG�E\�WKH�LQQHU�TXHU\�

,Q�WKH�64/�VWDWHPHQW�RQ�WKH�VOLGH��WKH�VXETXHU\�FRQWDLQV�D�:+(5(��HQDPH 
60<7+(
��FODXVH�
3UHVXPDEO\��WKH�LQWHQWLRQ�LV�WR�ILQG�WKH�HPSOR\HH�ZKRVH�QDPH�LV�6P\WKH��7KH�VWDWHPHQW�VHHPV�WR
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������ ��

������ �

������ ���

������ ��

3DLUZLVH�9HUVXV�1RQSDLUZLVH�&RPSDULVRQV

&ROXPQ�FRPSDULVRQV�LQ�D�PXOWLSOH�FROXPQ�VXETXHU\�FDQ�EH�SDLUZLVH�FRPSDULVRQV�RU�QRQSDLUZLVH
FRPSDULVRQV�

7KH�VOLGH�VKRZV�WKH�SURGXFW�QXPEHUV�DQG�TXDQWLWLHV�RI�WKH�LWHPV�LQ�RUGHU�����

,Q�WKH�H[DPSOH�RQ�WKH�SUHYLRXV�VOLGH��D�SDLUZLVH�FRPSDULVRQ�ZDV�H[HFXWHG�LQ�WKH�:+(5(�FODXVH�
(DFK�FDQGLGDWH�URZ�LQ�WKH�6(/(&7�VWDWHPHQW�PXVW�KDYH�ERWK�WKH�VDPH�SURGXFW�QXPEHU�DQG�VDPH
TXDQWLW\�DV�DQ�LWHP�LQ�RUGHU������7KLV�LV�LOOXVWUDWHG�RQ�WKH�OHIW�VLGH�RI�WKH�VOLGH�DERYH��7KH�DUURZV
LQGLFDWH�WKDW�ERWK�WKH�SURGXFW�QXPEHU�DQG�TXDQWLW\�LQ�D�FDQGLGDWH�URZ�PDWFK�D�SURGXFW�QXPEHU�DQG
TXDQWLW\�RI�DQ�LWHP�LQ�RUGHU�����

$�PXOWLSOH�FROXPQ�VXETXHU\�FDQ�DOVR�EH�D�QRQSDLUZLVH�FRPSDULVRQ��,I�\RX�ZDQW�D�QRQSDLUZLVH
FRPSDULVRQ��D�FURVV�SURGXFW���\RX�PXVW�XVH�D�:+(5(�FODXVH�ZLWK�PXOWLSOH�FRQGLWLRQV��$�FDQGLGDWH
URZ�PXVW�PDWFK�WKH�PXOWLSOH�FRQGLWLRQV�LQ�WKH�:+(5(�FODXVH�EXW�WKH�YDOXHV�DUH�FRPSDUHG
LQGLYLGXDOO\��$�FDQGLGDWH�URZ�PXVW�PDWFK�VRPH�SURGXFW�QXPEHU�LQ�RUGHU�����DV�ZHOO�DV�VRPH
TXDQWLW\�LQ�RUGHU������EXW�WKHVH�YDOXHV�GR�QRW�QHHG�WR�EH�LQ�WKH�VDPH�URZ��7KLV�LV�LOOXVWUDWHG�RQ�WKH
ULJKW�VLGH�RI�WKH�VOLGH��)RU�H[DPSOH��SURGXFW��������DSSHDUV�LQ�RWKHU�RUGHUV��RQH�RUGHU�PDWFKLQJ�WKH
TXDQWLW\�LQ�RUGHU�����������DQG�DQRWKHU�RUGHU�KDYLQJ�D�TXDQWLW\�RI������7KH�DUURZV�VKRZ�D�VDPSOLQJ
RI�WKH�YDULRXV�TXDQWLWLHV�RUGHUHG�IRU�D�SDUWLFXODU�SURGXFW�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

1RQSDLUZLVH�&RPSDULVRQ
6XETXHU\

64/!�6(/(&7�� RUGLG��SURGLG��TW\

�����)520� LWHP

�����:+(5(� SURGLG�,1���6(/(&7� SURGLG

��������������������������)520��� LWHP

��������������������������:+(5(�� RUGLG� �����

�����$1' TW\����,1���6(/(&7� TW\

������������ ������������)520��� LWHP

�������������������������:+(5(�� RUGLG� �����

�����$1' RUGLG��!�����

'LVSOD\�WKH�RUGHU�QXPEHU��SURGXFW�QXPEHU��DQG
TXDQWLW\�RI�DQ\�LWHP�LQ�ZKLFK�WKH�SURGXFW�QXPEHU
DQG�TXDQWLW\�PDWFK�DQ\�SURGXFW�QXPEHU�DQG�DQ\
TXDQWLW\�RI�DQ�LWHP�LQ�RUGHU�����

1RQSDLUZLVH�&RPSDULVRQ�6XETXHU\

7KH�VOLGH�H[DPSOH�GRHV�D�QRQSDLUZLVH�FRPSDULVRQ�RI�WKH�FROXPQV��,W�GLVSOD\V�WKH�RUGHU�QXPEHU��SURGXFW
QXPEHU��DQG�TXDQWLW\�RI�DQ\�LWHP�LQ�ZKLFK�WKH�SURGXFW�QXPEHU�DQG�TXDQWLW\�PDWFK�DQ\�SURGXFW�QXPEHU
DQG�TXDQWLW\�RI�DQ�LWHP�LQ�RUGHU������2UGHU�����LV�QRW�LQFOXGHG�LQ�WKH�RXWSXW�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

1RQSDLUZLVH�6XETXHU\

����25','����352','�������47<
�����������������������������

�����������������������������

�����������������������������

�����������������������������
�����������������������������

�����������������������������

�����������������������������
�����������������������������

�����������������������������

�����������������������������

�����������������������������
�����������������������������

�����������������������������

�����������������������������
������������

���URZV�VHOHFWHG�

1RQSDLUZLVH�6XETXHU\

7KH�UHVXOWV�RI�WKH�QRQSDLUZLVH�VXETXHU\�DUH�VKRZQ�LQ�WKH�VOLGH��6L[WHHQ�FDQGLGDWH�URZV�LQ�WKH�,7(0
WDEOH�PDWFK�WKH�PXOWLSOH�FRQGLWLRQV�LQ�WKH�:+(5(�FODXVH�

)RU�H[DPSOH��DQ�LWHP�IURP�RUGHU�����LV�UHWXUQHG�IURP�WKH�64/�VWDWHPHQW��$�SURGXFW�LQ�RUGHU����
�SURGXFW�QXPEHU���������PDWFKHV�D�SURGXFW�LQ�DQ�LWHP�LQ�RUGHU������7KH�TXDQWLW\�IRU�SURGXFW�������
LQ�RUGHU����������PDWFKHV�WKH�TXDQWLW\�LQ�DQRWKHU�LWHP�LQ�RUGHU������WKH�TXDQWLW\�IRU�SURGXFW���������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

1XOO�9DOXHV�LQ�D�6XETXHU\

64/!�6(/(&7 HPSOR\HH�HQDPH
�����)520� HPS�HPSOR\HH

�����:+(5(� HPSOR\HH�HPSQR�127�,1

��� �6(/(&7�PDQDJHU�PJU
��� �)520���HPS�PDQDJHU��

QR�URZV�VHOHFWHG�

5HWXUQLQJ�1XOOV�LQ�WKH�5HVXOWLQJ�6HW�RI�D�6XETXHU\

7KH�64/�VWDWHPHQW�RQ�WKH�VOLGH�DWWHPSWV�WR�GLVSOD\�DOO�WKH�HPSOR\HHV�ZKR�GR�QRW�KDYH�DQ\
VXERUGLQDWHV��/RJLFDOO\��WKLV�64/�VWDWHPHQW�VKRXOG�KDYH�UHWXUQHG�HLJKW�URZV��+RZHYHU��WKH�64/
VWDWHPHQW�GRHV�QRW�UHWXUQ�DQ\�URZV��2QH�RI�WKH�YDOXHV�UHWXUQHG�E\�WKH�LQQHU�TXHU\�LV�D�QXOO�YDOXH�DQG
KHQFH�WKH�HQWLUH�TXHU\�UHWXUQV�QR�URZV��7KH�UHDVRQ�LV�WKDW�DOO�FRQGLWLRQV�WKDW�FRPSDUH�D�QXOO�YDOXH�UHVXOW
LQ�D�QXOO��6R�ZKHQHYHU�QXOO�YDOXHV�DUH�OLNHO\�WR�EH�SDUW�RI�WKH�UHVXOWDQW�VHW�RI�D�VXETXHU\��GR�QRW�XVH�WKH
127�,1�RSHUDWRU��7KH�127�,1�RSHUDWRU�LV�HTXLYDOHQW�WR�� $//�

1RWLFH�WKDW�WKH�QXOO�YDOXH�DV�SDUW�RI�WKH�UHVXOWDQW�VHW�RI�D�VXETXHU\�ZLOO�QRW�EH�D�SUREOHP�LI�\RX�DUH�XVLQJ
WKH�,1�RSHUDWRU��7KH�,1�RSHUDWRU�LV�HTXLYDOHQW�WR� $1<��)RU�H[DPSOH��WR�GLVSOD\�WKH�HPSOR\HHV�ZKR
KDYH�VXERUGLQDWHV��XVH�WKH�IROORZLQJ�64/�VWDWHPHQW�

64/!�6(/(&7����HPSOR\HH�HQDPH

�����)520������HPS�HPSOR\HH

�����:+(5(�����HPSOR\HH�HPSQR�,1��6(/(&7�PDQDJHU�PJU

��� ����� ��)520��HPS�PDQDJHU��

(1$0(������

����������

.,1*������

����

��URZV�VHOHFWHG�������

����



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

8VLQJ�D�6XETXHU\�LQ�WKH�)520�&ODXVH

<RX�FDQ�XVH�D�VXETXHU\�LQ�WKH�)520�FODXVH�RI�D�6(/(&7�VWDWHPHQW��ZKLFK�LV�YHU\�VLPLODU�WR�KRZ
YLHZV�DUH�XVHG��$�VXETXHU\�LQ�WKH�)520�FODXVH�RI�D�6(/(&7�VWDWHPHQW�GHILQHV�D�GDWD�VRXUFH�IRU�WKDW
SDUWLFXODU�6(/(&7�VWDWHPHQW��DQG�RQO\�WKDW�6(/(&7�VWDWHPHQW���7KH�VOLGH�H[DPSOH�GLVSOD\V�HPSOR\HH
QDPHV��VDODULHV��GHSDUWPHQW�QXPEHUV��DQG�DYHUDJH�VDODULHV�IRU�DOO�WKH�HPSOR\HHV�ZKR�PDNH�PRUH�WKDQ
WKH�DYHUDJH�VDODU\�LQ�WKHLU�GHSDUWPHQW�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

64/!�6(/(&7��D�HQDPH��D�VDO��D�GHSWQR��E�VDODYJ

�����)520����HPS�D���6(/(&7���GHSWQR��DYJ�VDO��VDODYJ

���������������������)520�����HPS

���������������������*5283�%<�GHSWQR��E

�����:+(5(���D�GHSWQR� �E�GHSWQR

�����$1'�����D�VDO�!�E�VDODYJ�

8VLQJ�D�6XETXHU\
LQ�WKH�)520�&ODXVH

(1$0(������������6$/����'(3712�����6$/$9*

�����������������������������������������

.,1*�������������������������������������

-21(6������������������������������������

6&277������������������������������������

���

��URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6XPPDU\

� $�PXOWLSOH�FROXPQ�VXETXHU\�UHWXUQV
PRUH�WKDQ�RQH�FROXPQ�

� &ROXPQ�FRPSDULVRQV�LQ�PXOWLSOH�
FROXPQ�FRPSDULVRQV�FDQ�EH�SDLUZLVH�RU
QRQSDLUZLVH�

� $�PXOWLSOH�FROXPQ�VXETXHU\�FDQ�DOVR�EH
XVHG�LQ�WKH�)520�FODXVH�RI�D�6(/(&7
VWDWHPHQW�

6XPPDU\

0XOWLSOH�FROXPQ�VXETXHULHV�HQDEOH�\RX�WR�FRPELQH�GXSOLFDWH�:+(5(�FRQGLWLRQV�LQWR�D�VLQJOH
:+(5(�FODXVH��&ROXPQ�FRPSDULVRQV�LQ�D�PXOWLSOH�FROXPQ�VXETXHU\�FDQ�EH�SDLUZLVH�FRPSDULVRQV�RU
QRQSDLUZLVH�FRPSDULVRQV��<RX�FDQ�XVH�D�VXETXHU\�WR�GHILQH�D�WDEOH�WR�EH�RSHUDWHG�RQ�E\�D�FRQWDLQLQJ
TXHU\��<RX�GR�WKLV�E\�SODFLQJ�WKH�VXETXHU\�LQ�WKH�)520�FODXVH�RI�WKH�FRQWDLQLQJ�TXHU\�DV�\RX�ZRXOG
D�WDEOH�QDPH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

3UDFWLFH�2YHUYLHZ

&UHDWLQJ�PXOWLSOH�FROXPQ�VXETXHULHV

3UDFWLFH�2YHUYLHZ

,Q�WKLV�SUDFWLFH��\RX�ZLOO�ZULWH�PXOWLSOH�YDOXH�VXETXHULHV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH��

�� :ULWH�D�TXHU\�WR�GLVSOD\�WKH�QDPH��GHSDUWPHQW�QXPEHU��DQG�VDODU\�RI�DQ\�HPSOR\HH�ZKRVH
GHSDUWPHQW�QXPEHU�DQG�VDODU\�PDWFK�WKH�GHSDUWPHQW�QXPEHU�DQG�VDODU\�RI�DQ\�HPSOR\HH
ZKR�HDUQV�D�FRPPLVVLRQ�

��(1$0(����'(3712����6$/

������������������������

��0$57,1����������������

��:$5'������������������

��7851(5����������������

��$//(1�����������������

�� 'LVSOD\�WKH�QDPH��GHSDUWPHQW�QDPH��DQG�VDODU\�RI�DQ\�HPSOR\HH�ZKRVH�VDODU\�DQG
FRPPLVVLRQ�PDWFK�WKH�VDODU\�DQG�FRPPLVVLRQ�RI�DQ\�HPSOR\HH�ORFDWHG�LQ�'DOODV�

��(1$0(���'1$0(��������6$/

��������������������������

��60,7+���5(6($5&+��������

��$'$06���5(6($5&+��������

��-21(6���5(6($5&+��������

��)25'����5(6($5&+��������

��6&277���5(6($5&+��������

�� &UHDWH�D�TXHU\�WR�GLVSOD\�WKH�QDPH��KLUH�GDWH��DQG�VDODU\�IRU�DOO�HPSOR\HHV�ZKR�KDYH�ERWK�WKH
VDPH�VDODU\�DQG�FRPPLVVLRQ�DV�6FRWW�

1RWH��'R�QRW�GLVSOD\�6&277�LQ�WKH�UHVXOW�VHW�

��(1$0(���+,5('$7(�����6$/

��������������������������

��)25'�������'(&����������

�� &UHDWH�D�TXHU\�WR�GLVSOD\�WKH�HPSOR\HHV�WKDW�HDUQ�D�VDODU\�WKDW�LV�KLJKHU�WKDQ�WKH�VDODU\�RI
DOO�RI�WKH�FOHUNV��6RUW�WKH�UHVXOWV�RQ�VDODU\�IURP�KLJKHVW�WR�ORZHVW�

��(1$0(������-2%�������������6$/

��������������������������������

��.,1*�������35(6,'(17����������

��)25'�������$1$/<67������������

��6&277������$1$/<67������������

��-21(6������0$1$*(5������������

��%/$.(������0$1$*(5������������

��&/$5.������0$1$*(5������������

��$//(1������6$/(60$1�����������

��7851(5�����6$/(60$1�����������

����URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������



&RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

��

3URGXFLQJ�5HDGDEOH�2XWSXW
ZLWK�64/
3OXV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�OHDUQ�KRZ�WR�LQFOXGH�64/
3OXV�FRPPDQGV�WR�SURGXFH�PRUH�UHDGDEOH�64/
RXWSXW�

<RX�FDQ�FUHDWH�D�FRPPDQG�ILOH�FRQWDLQLQJ�D�:+(5(�FODXVH�WR�UHVWULFW�WKH�URZV�GLVSOD\HG��7R�FKDQJH
WKH�FRQGLWLRQ�HDFK�WLPH�WKH�FRPPDQG�ILOH�LV�UXQ��\RX�XVH�VXEVWLWXWLRQ�YDULDEOHV��6XEVWLWXWLRQ�YDULDEOHV
FDQ�UHSODFH�YDOXHV�LQ�WKH�:+(5(�FODXVH��D�WH[W�VWULQJ��DQG�HYHQ�D�FROXPQ�RU�D�WDEOH�QDPH�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2EMHFWLYHV

$IWHU�FRPSOHWLQJ�WKLV�OHVVRQ��\RX�VKRXOG
EH�DEOH�WR�GR�WKH�IROORZLQJ�

� 3URGXFH�TXHULHV�WKDW�UHTXLUH�DQ�LQSXW
YDULDEOH

� &XVWRPL]H�WKH�64/
3OXV�HQYLURQPHQW

� 3URGXFH�PRUH�UHDGDEOH�RXWSXW

� &UHDWH�DQG�H[HFXWH�VFULSW�ILOHV

� 6DYH�FXVWRPL]DWLRQV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

,QWHUDFWLYH�5HSRUWV

7KH�H[DPSOHV�VR�IDU�KDYH�QRW�EHHQ�LQWHUDFWLYH�LQ�DQ\�ZD\��,Q�D�ILQLVKHG�DSSOLFDWLRQ��WKH�XVHU�ZRXOG
WULJJHU�WKH�UHSRUW��DQG�WKH�UHSRUW�ZRXOG�UXQ�ZLWKRXW�IXUWKHU�SURPSWLQJ��7KH�UDQJH�RI�GDWD�ZRXOG�EH
SUHGHWHUPLQHG�E\�WKH�IL[HG�:+(5(�FODXVH�LQ�WKH�64/
3OXV�VFULSW�ILOH�

8VLQJ�64/
3OXV��\RX�FDQ�FUHDWH�UHSRUWV�WKDW�SURPSW�WKH�XVHU�WR�VXSSO\�WKHLU�RZQ�YDOXHV�WR�UHVWULFW
WKH�UDQJH�RI�GDWD�UHWXUQHG��7R�FUHDWH�LQWHUDFWLYH�UHSRUWV��\RX�FDQ�HPEHG�VXEVWLWXWLRQ�YDULDEOHV�LQ�D
FRPPDQG�ILOH�RU�LQ�D�VLQJOH�64/�VWDWHPHQW��$�YDULDEOH�FDQ�EH�WKRXJKW�RI�DV�D�FRQWDLQHU�LQ�ZKLFK�WKH
YDOXHV�DUH�WHPSRUDULO\�VWRUHG�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

,QWHUDFWLYH�5HSRUWV

,�ZDQW�WR�LQSXW�TXHU\
YDOXHV�DW�UXQWLPH����VDO� �"�«

«�GHSWQR� �"�«
����HQDPH� �"����

8VHU



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

6XEVWLWXWLRQ�9DULDEOHV

,Q�64/
3OXV��\RX�FDQ�XVH�VLQJOH�DPSHUVDQG��	��VXEVWLWXWLRQ�YDULDEOHV�WR�WHPSRUDULO\�VWRUH�YDOXHV�

<RX�FDQ�SUHGHILQH�YDULDEOHV�LQ�64/
3OXV�E\�XVLQJ�WKH�$&&(37�RU�'(),1(�FRPPDQGV��$&&(37
UHDGV�D�OLQH�RI�XVHU�LQSXW�DQG�VWRUHV�LW�LQ�D�YDULDEOH��'(),1(�FUHDWHV�DQG�DVVLJQV�D�YDOXH�WR�D�YDULDEOH�

([DPSOHV�RI�5HVWULFWHG�5DQJHV�RI�'DWD

� 5HSRUW�ILJXUHV�IRU�WKH�FXUUHQW�TXDUWHU�RU�VSHFLILHG�GDWH�UDQJH�RQO\

� 5HSRUW�RQ�GDWD�UHOHYDQW�WR�WKH�XVHU�UHTXHVWLQJ�WKH�UHSRUW�RQO\

� 'LVSOD\�SHUVRQQHO�ZLWKLQ�D�JLYHQ�GHSDUWPHQW�RQO\

2WKHU�,QWHUDFWLYH�(IIHFWV

,QWHUDFWLYH�HIIHFWV�DUH�QRW�UHVWULFWHG�WR�GLUHFW�XVHU�LQWHUDFWLRQ�ZLWK�WKH�:+(5(�FODXVH��7KH�VDPH
SULQFLSOHV�FDQ�EH�XVHG�WR�DFKLHYH�RWKHU�JRDOV��)RU�H[DPSOH�

� '\QDPLFDOO\�DOWHULQJ�KHDGHUV�DQG�IRRWHUV

� 2EWDLQLQJ�LQSXW�YDOXHV�IURP�D�ILOH�UDWKHU�WKDQ�IURP�D�SHUVRQ

� 3DVVLQJ�YDOXHV�IURP�RQH�64/�VWDWHPHQW�WR�DQRWKHU

64/
3OXV�GRHV�QRW�VXSSRUW�YDOLGDWLRQ�FKHFNV��H[FHSW�IRU�GDWDW\SH��RQ�XVHU�LQSXW��0DNH�VXUH�WKDW�WKH
SURPSWV�WKDW�\RX�ZULWH�IRU�WKH�XVHU�DUH�VLPSOH�DQG�XQDPELJXRXV�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6XEVWLWXWLRQ�9DULDEOHV

� 8VH�64/
3OXV�VXEVWLWXWLRQ�YDULDEOHV�WR
WHPSRUDULO\�VWRUH�YDOXHV�

± 6LQJOH�DPSHUVDQG��	�

± 'RXEOH�DPSHUVDQG��		�

± '(),1(�DQG�$&&(37�FRPPDQGV

� 3DVV�YDULDEOH�YDOXHV�EHWZHHQ�64/
VWDWHPHQWV�

� '\QDPLFDOO\�DOWHU�KHDGHUV�DQG�IRRWHUV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�	�6XEVWLWXWLRQ�9DULDEOH
8VH�D�YDULDEOH�SUHIL[HG�ZLWK�DQ�DPSHUVDQG
�	��WR�SURPSW�WKH�XVHU�IRU�D�YDOXH�

64/!�6(/(&7 HPSQR��HQDPH��VDO��GHSWQR
�����)520 HPS
�����:+(5( HPSQR� �	HPSOR\HHBQXP�

(QWHU�YDOXH�IRU�HPSOR\HHBQXP������

����(0312�(1$0(������������6$/����'(3712
����������������������������������������
����������60,7+�������������������������

6LQJOH�$PSHUVDQG�6XEVWLWXWLRQ�9DULDEOH

:KHQ�UXQQLQJ�D�UHSRUW��XVHUV�RIWHQ�ZDQW�WR�UHVWULFW�WKH�GDWD�UHWXUQHG�G\QDPLFDOO\��64/
3OXV�SURYLGHV
WKLV�IOH[LELOLW\�E\�PHDQV�RI�XVHU�YDULDEOHV��8VH�DQ�DPSHUVDQG��	��WR�LGHQWLI\�HDFK�YDULDEOH�LQ�\RXU
64/�VWDWHPHQW��<RX�GR�QRW�QHHG�WR�GHILQH�WKH�YDOXH�RI�HDFK�YDULDEOH�

7KH�H[DPSOH�RQ�WKH�VOLGH�FUHDWHV�D�64/�VWDWHPHQW�WR�SURPSW�WKH�XVHU�IRU�DQ�HPSOR\HH�QXPEHU�DW
UXQWLPH�DQG�GLVSOD\V�HPSOR\HH�QXPEHU��QDPH��VDODU\��DQG�GHSDUWPHQW�QXPEHU�IRU�WKDW�HPSOR\HH�

:LWK�WKH�VLQJOH�DPSHUVDQG��WKH�XVHU�LV�SURPSWHG�HYHU\�WLPH�WKH�FRPPDQG�LV�H[HFXWHG��LI�WKH�YDULDEOH
GRHV�QRW�H[LVW�

1RWDWLRQ 'HVFULSWLRQ

	XVHUBYDULDEOH ,QGLFDWHV�D�YDULDEOH�LQ�D�64/�VWDWHPHQW��LI�WKH�YDULDEOH�GRHV
QRW�H[LVW��64/
3OXV�SURPSWV�WKH�XVHU�IRU�D�YDOXH��64/
3OXV
GLVFDUGV�D�QHZ�YDULDEOH�RQFH�LW�LV�XVHG��



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

7KH�6(7�9(5,)<�&RPPDQG

7R�FRQILUP�WKH�FKDQJHV�LQ�WKH�64/�VWDWHPHQW��XVH�WKH�64/
3OXV�6(7�9(5,)<�FRPPDQG��6HWWLQJ
6(7�9(5,)<�21�IRUFHV�64/
3OXV�WR�GLVSOD\�WKH�WH[W�RI�D�FRPPDQG�EHIRUH�DQG�DIWHU�LW�UHSODFHV
VXEVWLWXWLRQ�YDULDEOHV�ZLWK�YDOXHV�

7KH�H[DPSOH�RQ�WKH�VOLGH�GLVSOD\V�WKH�ROG�DV�ZHOO�DV�WKH�QHZ�YDOXH�RI�WKH�FROXPQ�(0312�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�6(7�9(5,)<�&RPPDQG
7RJJOLQJ�WKH�GLVSOD\�RI�WKH�WH[W�RI�D
FRPPDQG�EHIRUH�DQG�DIWHU�64/
3OXV
UHSODFHV�VXEVWLWXWLRQ�YDULDEOHV�ZLWK�YDOXHV�

64/!�6(7�9(5,)<�21
64/!�6(/(&7 HPSQR��HQDPH��VDO��GHSWQR
�����)520 HPS
�����:+(5( HPSQR� �	HPSOR\HHBQXP�

(QWHU�YDOXH�IRU�HPSOR\HHBQXP������
ROG������:+(5(�HPSQR� �	HPSOR\HHBQXP
QHZ������:+(5(�HPSQR� �����

���



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

6SHFLI\LQJ�&KDUDFWHU�DQG�'DWH�9DOXHV�ZLWK�6XEVWLWXWLRQ�9DULDEOHV

,Q�D�:+(5(�FODXVH��GDWH�DQG�FKDUDFWHU�YDOXHV�PXVW�EH�HQFORVHG�ZLWKLQ�VLQJOH�TXRWDWLRQ�PDUNV��7KH
VDPH�UXOH�DSSOLHV�WR�WKH�VXEVWLWXWLRQ�YDULDEOHV�

7R�DYRLG�HQWHULQJ�WKH�TXRWDWLRQ�PDUNV�DW�UXQWLPH��HQFORVH�WKH�YDULDEOH�LQ�VLQJOH�TXRWDWLRQ�PDUNV
ZLWKLQ�WKH�64/�VWDWHPHQW�LWVHOI�

7KH�VOLGH�VKRZV�D�TXHU\�WR�UHWULHYH�WKH�HPSOR\HH�QDPH��GHSDUWPHQW�QXPEHU��DQG�DQQXDO�VDODU\�RI�DOO
HPSOR\HHV�EDVHG�RQ�WKH�MRE�WLWOH�HQWHUHG�DW�WKH�SURPSW�E\�WKH�XVHU�

1RWH��<RX�FDQ�DOVR�XVH�IXQFWLRQV�VXFK�DV�833(5�DQG�/2:(5�ZLWK�WKH�DPSHUVDQG��8VH
833(5�
	MREBWLWOH
��VR�WKDW�WKH�XVHU�GRHV�QRW�KDYH�WR�HQWHU�WKH�MRE�WLWOH�LQ�XSSHUFDVH�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&KDUDFWHU�DQG�'DWH�9DOXHV
ZLWK�6XEVWLWXWLRQ�9DULDEOHV

8VH�VLQJOH�TXRWDWLRQ�PDUNV�IRU�GDWH�DQG
FKDUDFWHU�YDOXHV�
64/!�6(/(&7�HQDPH��GHSWQR��VDO
��
�����)520���HPS
�����:+(5(��MRE 
	MREBWLWOH
�

(QWHU�YDOXH�IRU�MREBWLWOH��$1$/<67

(1$0(���������'(3712����6$/
��
������������������������������
6&277�������������������������
)25'��������������������������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6SHFLI\LQJ�&ROXPQ�1DPHV�
([SUHVVLRQV��DQG�7H[W�DW�5XQWLPH

8VH�VXEVWLWXWLRQ�YDULDEOHV�WR�VXSSOHPHQW
WKH�IROORZLQJ�

� :+(5(�FRQGLWLRQ

� 25'(5�%<�FODXVH

� &ROXPQ�H[SUHVVLRQ

� 7DEOH�QDPH

� (QWLUH�6(/(&7�VWDWHPHQW

6SHFLI\LQJ�&ROXPQ�1DPHV��([SUHVVLRQV��DQG�7H[W�DW�5XQWLPH

1RW�RQO\�FDQ�\RX�XVH�WKH�VXEVWLWXWLRQ�YDULDEOHV�LQ�WKH�:+(5(�FODXVH�RI�D�64/�VWDWHPHQW��EXW�DOVR
WKHVH�YDULDEOHV�FDQ�EH�XVHG�WR�VXEVWLWXWH�FROXPQ�QDPHV��H[SUHVVLRQV��RU�WH[W�

([DPSOH

'LVSOD\�WKH�HPSOR\HH�QXPEHU�DQG�DQ\�RWKHU�FROXPQ�DQG�DQ\�FRQGLWLRQ�RI�HPSOR\HHV�

If you do not enter a value for the substitution variable, you will get an error when you execute the
preceding statement.

64/!�6(/(&7� HPSQR��	FROXPQBQDPH

�����)520 HPS

�����:+(5(�� 	FRQGLWLRQ��

(QWHU�YDOXH�IRU�FROXPQBQDPH��MRE
(QWHU�YDOXH�IRU�FRQGLWLRQ��GHSWQR� ���

����(0312�-2%
�������������������
����������35(6,'(17
����������0$1$*(5
����������&/(5.



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�����

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6SHFLI\LQJ�&ROXPQ�1DPHV�
([SUHVVLRQV��DQG�7H[W�DW�5XQWLPH

64/!�6(/(&7 HPSQR��HQDPH��MRE��	FROXPQBQDPH
�����)520 HPS
�����:+(5( 	FRQGLWLRQ
�����25'(5�%< 	RUGHUBFROXPQ�

(QWHU�YDOXH�IRU�FROXPQBQDPH��VDO
(QWHU�YDOXH�IRU�FRQGLWLRQ��VDO! ����
(QWHU�YDOXH�IRU�RUGHUBFROXPQ��HQDPH

����(0312�(1$0(������-2%�������������6$/
����������������������������������������
����������)25'�������$1$/<67������������
����������.,1*�������35(6,'(17����������
����������6&277������$1$/<67������������

6SHFLI\LQJ�&ROXPQ�1DPHV��([SUHVVLRQV��DQG�7H[W�DW�5XQWLPH��FRQWLQXHG�

7KH�VOLGH�H[DPSOH�GLVSOD\V�WKH�HPSOR\HH�QXPEHU��QDPH��MRE�WLWOH��DQG�DQ\�RWKHU�FROXPQ�VSHFLILHG�E\
WKH�XVHU�DW�UXQWLPH��IURP�WKH�(03�WDEOH��7KH�XVHU�FDQ�DOVR�VSHFLI\�WKH�FRQGLWLRQ�IRU�UHWULHYDO�RI�URZV
DQG�WKH�FROXPQ�QDPH�E\�ZKLFK�WKH�UHVXOWDQW�GDWD�KDV�WR�EH�RUGHUHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�		�6XEVWLWXWLRQ�9DULDEOH
8VH�WKH�GRXEOH�DPSHUVDQG��		��LI�\RX
ZDQW�WR�UHXVH�WKH�YDULDEOH�YDOXH�ZLWKRXW
SURPSWLQJ�WKH�XVHU�HDFK�WLPH�

64/!�6(/(&7 HPSQR��HQDPH��MRE��		FROXPQBQDPH
�����)520 HPS
�����25'(5�%< 	FROXPQBQDPH�

(QWHU�YDOXH�IRU�FROXPQBQDPH��GHSWQR
����(0312�(1$0(������-2%����������'(3712
����������������������������������������
����������.,1*�������35(6,'(17����������
����������&/$5.������0$1$*(5������������
����������0,//(5�����&/(5.��������������
���
���URZV�VHOHFWHG�

'RXEOH�$PSHUVDQG�6XEVWLWXWLRQ�9DULDEOH

<RX�FDQ�XVH�WKH�GRXEOH�DPSHUVDQG��		��VXEVWLWXWLRQ�YDULDEOH�LI�\RX�ZDQW�WR�UHXVH�WKH�YDULDEOH�YDOXH
ZLWKRXW�SURPSWLQJ�WKH�XVHU�HDFK�WLPH��7KH�XVHU�ZLOO�VHH�WKH�SURPSW�IRU�WKH�YDOXH�RQO\�RQFH��,Q�WKH
H[DPSOH�RQ�WKH�VOLGH��WKH�XVHU�LV�DVNHG�WR�JLYH�WKH�YDOXH�IRU�YDULDEOH�FROXPQBQDPH�RQO\�RQFH��7KH
YDOXH�VXSSOLHG�E\�WKH�XVHU��GHSWQR��LV�XVHG�ERWK�IRU�GLVSOD\�DQG�RUGHULQJ�RI�GDWD�

64/
3OXV�VWRUHV�WKH�YDOXH�VXSSOLHG�E\�XVLQJ�WKH�'(),1(�FRPPDQG��LW�ZLOO�XVH�LW�DJDLQ�ZKHQHYHU
\RX�UHIHUHQFH�WKH�YDULDEOH�QDPH��2QFH�D�XVHU�YDULDEOH�LV�LQ�SODFH��\RX�QHHG�WR�XVH�WKH�81'(),1(
FRPPDQG�WR�GHOHWH�LW�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'HILQLQJ�8VHU�9DULDEOHV

� <RX�FDQ�SUHGHILQH�YDULDEOHV�XVLQJ�RQH
RI�WZR�64/
3OXV�FRPPDQGV�

± '(),1(��&UHDWH�D�&+$5�GDWDW\SH
XVHU�YDULDEOH

± $&&(37��5HDG�XVHU�LQSXW�DQG�VWRUH�LW
LQ�D�YDULDEOH

� ,I�\RX�QHHG�WR�SUHGHILQH�D�YDULDEOH�WKDW
LQFOXGHV�VSDFHV��\RX�PXVW�HQFORVH�WKH
YDOXH�ZLWKLQ�VLQJOH�TXRWDWLRQ�PDUNV
ZKHQ�XVLQJ�WKH�'(),1(�FRPPDQG�

'HILQLQJ�8VHU�9DULDEOHV

<RX�FDQ�SUHGHILQH�XVHU�YDULDEOHV�EHIRUH�H[HFXWLQJ�D�6(/(&7�VWDWHPHQW��64/
3OXV�SURYLGHV�WZR
FRPPDQGV�IRU�GHILQLQJ�DQG�VHWWLQJ�XVHU�YDULDEOHV��'(),1(�DQG�$&&(37�

&RPPDQG 'HVFULSWLRQ

'(),1(�YDULDEOH� �YDOXH &UHDWHV�D�&+$5�GDWDW\SH�XVHU�YDULDEOH�DQG�DVVLJQV�D
YDOXH�WR�LW

'(),1(�YDULDEOH 'LVSOD\V�WKH�YDULDEOH��LWV�YDOXH��DQG�LWV�GDWDW\SH

'(),1( 'LVSOD\V�DOO�XVHU�YDULDEOHV�ZLWK�YDOXH�DQG�GDWDW\SH

$&&(37��VHH�V\QWD[�RQ�QH[W�VOLGH� 5HDGV�D�OLQH�RI�XVHU�LQSXW�DQG�VWRUHV�LW�LQ�D�YDULDEOH



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

7KH�$&&(37�&RPPDQG

,Q�WKH�V\QWD[�

YDULDEOH LV�WKH�QDPH�RI�WKH�YDULDEOH�WKDW�VWRUHV�WKH�YDOXH��,I�LW�GRHV�QRW�H[LVW��
64/
3OXV�FUHDWHV�LW��

GDWDW\SH LV�180%(5��&+$5��RU�'$7(��&+$5�KDV�D�PD[LPXP�OHQJWK�OLPLW�
RI�����E\WHV��'$7(�FKHFNV�DJDLQVW�D�IRUPDW�PRGHO��DQG�WKH�GDWDW\SH�LV�
&+$5��

)25>0$7@�IRUPDW VSHFLILHV�WKH�IRUPDW�PRGHO²IRU�H[DPSOH��$���RU������

352037�WH[W GLVSOD\V�WKH�WH[W�EHIRUH�WKH�XVHU�FDQ�HQWHU�WKH�YDOXH

+,'( VXSSUHVVHV�ZKDW�WKH�XVHU�HQWHUV²IRU�H[DPSOH��D�SDVVZRUG

Note: Do not prefix the SQL*Plus substitution parameter with the ampersand (&) when referencing
the substitution parameter in the ACCEPT command.

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�$&&(37�&RPPDQG

� &UHDWHV�D�FXVWRPL]HG�SURPSW�ZKHQ
DFFHSWLQJ�XVHU�LQSXW

� ([SOLFLWO\�GHILQHV�D�180%(5�RU�'$7(
GDWDW\SH�YDULDEOH

� +LGHV�XVHU�LQSXW�IRU�VHFXULW\�UHDVRQV

$&&(37�YDULDEOH�>GDWDW\SH@�>)250$7�IRUPDW@
����������������>352037�WH[W@�>+,'(@



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�$&&(37�&RPPDQG

$&&(37� GHSW�352037�
3URYLGH�WKH�GHSDUWPHQW�QDPH��

6(/(&7� 
�
)520��� GHSW
:+(5(�� GQDPH� �833(5�
	GHSW
�
�

3URYLGH�WKH�GHSDUWPHQW�QDPH��6DOHV

���'(3712�'1$0(����������/2&
��������������������������������������
����������6$/(6����������&+,&$*2

8VLQJ�WKH�$&&(37�&RPPDQG

7KH�$&&(37�FRPPDQG�UHDGV�LQ�D�YDULDEOH�QDPHG�'(37��7KH�SURPSW�WKDW�LW�GLVSOD\V�ZKHQ�DVNLQJ
WKH�XVHU�IRU�WKH�YDULDEOH�LV�³3URYLGH�WKH�GHSDUWPHQW�QDPH�´��7KH�6(/(&7�VWDWHPHQW�WKHQ�WDNHV�WKH
GHSDUWPHQW�YDOXH�WKDW�WKH�XVHU�HQWHUV�DQG�XVHV�LW�WR�UHWULHYH�WKH�DSSURSULDWH�URZ�IURP�WKH�'(37
WDEOH�

,I�WKH�XVHU�HQWHUV�D�YDOLG�YDOXH�IRU�GHSDUWPHQW�QDPH��WKH�6(/(&7�VWDWHPHQW�H[HFXWHV�LQ�WKH�VDPH
ZD\�DV�DQ\�RWKHU�6(/(&7�VWDWHPHQW��WDNLQJ�WKH�XVHU�HQWHUHG�YDOXH�DQG�XVLQJ�LW�LQ�WKH�:+(5(
FODXVH�WR�FRPSDUH�ZLWK�'1$0(�

1RWH�WKDW�WKH�	�FKDUDFWHU�GRHV�QRW�DSSHDU�ZLWK�WKH�'(37�YDULDEOH�LQ�WKH�$&&(37�FRPPDQG��7KH
	�DSSHDUV�RQO\�LQ�WKH�6(/(&7�VWDWHPHQW�

*XLGHOLQHV

� 7KH�$&&(37�DQG�'(),1(�FRPPDQGV�ZLOO�FUHDWH�D�YDULDEOH�LI�WKH�YDULDEOH�GRHV�QRW�H[LVW�
WKHVH�FRPPDQGV�ZLOO�DXWRPDWLFDOO\�UHGHILQH�D�YDULDEOH�LI�LW�H[LVWV�

� :KHQ�XVLQJ�WKH�'(),1(�FRPPDQG��XVH�VLQJOH�TXRWDWLRQ�PDUNV��

��WR�HQFORVH�D�VWULQJ�WKDW
FRQWDLQV�DQ�HPEHGGHG�VSDFH�

� 8VH�WKH�$&&(37�FRPPDQG�WR�

± *LYH�D�FXVWRPL]HG�SURPSW�ZKHQ�DFFHSWLQJ�XVHU�LQSXW��RWKHUZLVH��\RX�ZLOO�VHH�WKH
GHIDXOW�³(QWHU�YDOXH�IRU�YDULDEOH´

± ([SOLFLWO\�GHILQH�D�180%(5�RU�'$7(�GDWDW\SH�YDULDEOH

± +LGH�XVHU�LQSXW�IRU�VHFXULW\�UHDVRQV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

7KH�'(),1(�DQG�81'(),1(�&RPPDQGV

9DULDEOHV�DUH�GHILQHG�XQWLO�\RX�HLWKHU�

� ,VVXH�WKH�81'(),1(�FRPPDQG�RQ�D�YDULDEOH

� ([LW�64/
3OXV

:KHQ�\RX�XQGHILQH�YDULDEOHV��\RX�FDQ�YHULI\�\RXU�FKDQJHV�ZLWK�WKH�'(),1(�FRPPDQG��:KHQ�\RX
H[LW�64/
3OXV��YDULDEOHV�GHILQHG�GXULQJ�WKDW�VHVVLRQ�DUH�ORVW��7R�GHILQH�WKRVH�YDULDEOHV�IRU�HYHU\
VHVVLRQ��PRGLI\�\RXU�ORJLQ�VTO�ILOH�VR�WKDW�WKRVH�YDULDEOHV�DUH�FUHDWHG�DW�VWDUWXS�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'(),1(�DQG�81'(),1(�&RPPDQGV

� $�YDULDEOH�UHPDLQV�GHILQHG�XQWLO�\RX�HLWKHU�

± 8VH�WKH�81'(),1(�FRPPDQG�WR�FOHDU�LW

± ([LW�64/
3OXV

� <RX�FDQ�YHULI\�\RXU�FKDQJHV�ZLWK�WKH
'(),1(�FRPPDQG�

� 7R�GHILQH�YDULDEOHV�IRU�HYHU\�VHVVLRQ�
PRGLI\�\RXU�ORJLQ�VTO�ILOH�VR�WKDW�WKH
YDULDEOHV�DUH�FUHDWHG�DW�VWDUWXS�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�'(),1(�&RPPDQG

� &UHDWH�D�YDULDEOH�WR�KROG�WKH�GHSDUWPHQW
QDPH�

'(),1(�'(371$0(�������� ��VDOHV���&+$5��

� 8VH�WKH�YDULDEOH�DV�\RX�ZRXOG�DQ\�RWKHU
YDULDEOH�

64/!�'(),1(�GHSWQDPH� �VDOHV
64/!�'(),1(�GHSWQDPH

64/!�6(/(&7�
�
�����)520���GHSW�
�����:+(5(��GQDPH� �833(5�
	GHSWQDPH
��

8VLQJ�WKH�'(),1(�&RPPDQG

<RX�FDQ�XVH�WKH�'(),1(�FRPPDQG�WR�FUHDWH�D�YDULDEOH�DQG�WKHQ�XVH�WKH�YDULDEOH�DV�\RX�ZRXOG�DQ\
RWKHU�YDULDEOH��7KH�H[DPSOH�RQ�WKH�VOLGH�FUHDWHV�D�YDULDEOH�'(371$0(�WKDW�FRQWDLQV�WKH
GHSDUWPHQW�QDPH��6$/(6��7KH�64/�VWDWHPHQW�WKHQ�XVHV�WKLV�YDULDEOH�WR�GLVSOD\�WKH�QXPEHU�DQG
ORFDWLRQ�RI�WKH�VDOHV�GHSDUWPHQW�

7R�HUDVH�WKH�YDULDEOH��\RX�XVH�WKH�81'(),1(�FRPPDQG�

���'(3712 '1$0( /2&
��������� ����������� �������������
���������� 6$/(6 &+,&$*2

64/!�81'(),1(�GHSWQDPH

64/!�'(),1(�GHSWQDPH

V\PERO�GHSWQDPH�LV�81'(),1('



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&XVWRPL]LQJ�WKH�64/
3OXV
(QYLURQPHQW

� 8VH�6(7�FRPPDQGV�WR�FRQWURO�FXUUHQW
VHVVLRQ�

� 9HULI\�ZKDW�\RX�KDYH�VHW�E\�XVLQJ�WKH
6+2:�FRPPDQG�

64/!�6(7�(&+2�21

64/!�6+2:�(&+2
HFKR�21

�6(7�V\VWHPBYDULDEOH�YDOXH

&XVWRPL]LQJ�WKH�64/
3OXV�(QYLURQPHQW

<RX�FDQ�FRQWURO�WKH�HQYLURQPHQW�LQ�ZKLFK�64/
3OXV�LV�FXUUHQWO\�RSHUDWLQJ�E\�XVLQJ�WKH�6(7
FRPPDQGV�

,Q�WKH�V\QWD[�

V\VWHPBYDULDEOH LV�D�YDULDEOH�WKDW�FRQWUROV�RQH�DVSHFW�RI�WKH�VHVVLRQ�HQYLURQPHQW

YDOXH LV�D�YDOXH�IRU�WKH�V\VWHP�YDULDEOH

<RX�FDQ�YHULI\�ZKDW�\RX�KDYH�VHW�E\�XVLQJ�WKH�6+2:�FRPPDQG��7KH�6+2:�FRPPDQG�RQ�WKH
VOLGH�FKHFNV�ZKHWKHU�(&+2�KDG�EHHQ�VHW�RQ�RU�RII�

7R�VHH�DOO�6(7�YDULDEOH�YDOXHV��XVH�WKH�6+2:�$//�FRPPDQG�

)RU�PRUH�LQIRUPDWLRQ��VHH�64/
3OXV�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH����³&RPPDQG
5HIHUHQFH�´



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

6(7�&RPPDQG�9DULDEOHV

1RWH��7KH�YDOXH�Q�UHSUHVHQWV�D�QXPHULF�YDOXH��7KH�XQGHUOLQHG�YDOXHV�LQGLFDWH�GHIDXOW�YDOXHV��,I�\RX
HQWHU�QR�YDOXH�ZLWK�WKH�YDULDEOH��64/
3OXV�DVVXPHV�WKH�GHIDXOW�YDOXH�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6(7�&RPPDQG�9DULDEOHV

� $55$<6,=(��^���_�Q`

� &2/6(3��^B�_�WH[W`

� )(('%$&. ��^��_�Q�_2))�_�21`

� +($',1*��^2))�_�21`

� /,1(6,=(��^���_�Q`

� /21*��^���_�Q`

� 3$*(6,=(��^���_�Q`

� 3$86(��^2))�_�21�_�WH[W`

� 7(50287��^2))�_�21`

6(7�9DULDEOH�DQG�9DOXHV 'HVFULSWLRQ

$55$<>6,=(@�^��_�Q` 6HWV�WKH�GDWDEDVH�GDWD�IHWFK�VL]H

&2/6(3�^B_WH[W` 6HWV�WH[W�WR�EH�SULQWHG�EHWZHHQ�FROXPQV��7KH�GHIDXOW�LV�VLQJOH
VSDFH��

)(('>%$&.@�^�_Q_2))_21` 'LVSOD\V�WKH�QXPEHU�RI�UHFRUGV�UHWXUQHG�E\�D�TXHU\�ZKHQ�WKH
TXHU\�VHOHFWV�DW�OHDVW�Q�UHFRUGV

+($>',1*@�^2))_21` 'HWHUPLQHV�ZKHWKHU�FROXPQ�KHDGLQJV�DUH�GLVSOD\HG�LQ
UHSRUWV

/,1>(6,=(@�^��_Q` 6HWV�WKH�QXPEHU�RI�FKDUDFWHUV�SHU�OLQH�WR�Q�IRU�UHSRUWV

/21*�^��_Q` 6HWV�WKH�PD[LPXP�ZLGWK�IRU�GLVSOD\LQJ�/21*�YDOXHV

3$*(6>,=(@�^��_Q` 6SHFLILHV�WKH�QXPEHU�RI�OLQHV�SHU�SDJH�RI�RXWSXW

3$8>6(@�^2))_21_WH[W` $OORZV�\RX�WR�FRQWURO�VFUROOLQJ�RI�\RXU�WHUPLQDO��<RX�PXVW
SUHVV�>5HWXUQ@�DIWHU�VHHLQJ�HDFK�SDXVH��

7(50>287@�^2))_21` 'HWHUPLQHV�ZKHWKHU�RXWSXW�LV�GLVSOD\HG�RQ�VFUHHQ



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6DYLQJ�&XVWRPL]DWLRQV
LQ�WKH�ORJLQ�VTO�)LOH

� 7KH�ORJLQ�VTO�ILOH�FRQWDLQV�VWDQGDUG
6(7�DQG�RWKHU�64/
3OXV�FRPPDQGV�WKDW
DUH�LPSOHPHQWHG�DW�ORJLQ�

� <RX�FDQ�PRGLI\�ORJLQ�VTO�WR�FRQWDLQ
DGGLWLRQDO�6(7�FRPPDQGV�

'HIDXOW�6HWWLQJV�8VLQJ�WKH�ORJLQ�VTO�)LOH

7KH�ORJLQ�VTO�ILOH�FRQWDLQV�VWDQGDUG�6(7�DQG�RWKHU�64/
3OXV�FRPPDQGV�WKDW�\RX�PD\�UHTXLUH
IRU�HYHU\�VHVVLRQ��7KH�ILOH�LV�UHDG�DQG�FRPPDQGV�DUH�LPSOHPHQWHG�DW�ORJLQ��:KHQ�\RX�ORJ�RXW�RI�\RXU
VHVVLRQ��DOO�FXVWRPL]HG�VHWWLQJV�DUH�ORVW�

&KDQJLQJ�WKH�'HIDXOW�6HWWLQJV

7KH�VHWWLQJV�LPSOHPHQWHG�E\�ORJLQ�VTO�FDQ�EH�FKDQJHG�GXULQJ�WKH�FXUUHQW�VHVVLRQ��&KDQJHV�PDGH
DUH�FXUUHQW�RQO\�IRU�WKDW�VHVVLRQ��$V�VRRQ�DV�\RX�ORJ�RXW��WKRVH�VHWWLQJV�DUH�ORVW�

$GG�SHUPDQHQW�FKDQJHV�WR�VHWWLQJV�WR�WKH�ORJLQ�VTO�ILOH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

64/
3OXV�)RUPDW�&RPPDQGV

�&2/801�>FROXPQ�RSWLRQ@

� 77,7/(��>WH[W�_�2))�_�21@

�%7,7/(��>WH[W�_�2))�_�21@

�%5($.��>21�UHSRUWBHOHPHQW@

2EWDLQLQJ�0RUH�5HDGDEOH�5HSRUWV

<RX�FDQ�FRQWURO�WKH�UHSRUW�IHDWXUHV�E\�XVLQJ�WKH�IROORZLQJ�FRPPDQGV�

*XLGHOLQHV

� $OO�IRUPDW�FRPPDQGV�UHPDLQ�LQ�HIIHFW�XQWLO�WKH�HQG�RI�WKH�64/
3OXV�VHVVLRQ�RU�XQWLO�WKH�IRUPDW
VHWWLQJ�LV�RYHUZULWWHQ�RU�FOHDUHG�

� 5HPHPEHU�WR�UHVHW�\RXU�64/
3OXV�VHWWLQJV�WR�GHIDXOW�YDOXHV�DIWHU�HYHU\�UHSRUW�

� 7KHUH�LV�QR�FRPPDQG�IRU�VHWWLQJ�D�64/
3OXV�YDULDEOH�WR�LWV�GHIDXOW�YDOXH��\RX�PXVW�NQRZ�WKH
VSHFLILF�YDOXH�RU�ORJ�RXW�DQG�ORJ�LQ�DJDLQ�

� ,I�\RX�JLYH�DQ�DOLDV�WR�\RXU�FROXPQ��\RX�PXVW�UHIHUHQFH�WKH�DOLDV�QDPH��QRW�WKH�FROXPQ�QDPH�

&RPPDQG 'HVFULSWLRQ

&2/>801@�>FROXPQ�RSWLRQ@ &RQWUROV�FROXPQ�IRUPDWV

77,>7/(@�>WH[W_2))_21@ 6SHFLILHV�D�KHDGHU�WR�DSSHDU�DW�WKH�WRS�RI�HDFK�SDJH

%7,>7/(@�>WH[W_2))_21@ 6SHFLILHV�D�IRRWHU� WR�DSSHDU�DW� WKH�ERWWRP�RI�HDFK�SDJH�RI
WKH�UHSRUW

%5(>$.@�>21�UHSRUWBHOHPHQW@ 6XSSUHVVHV�GXSOLFDWH�YDOXHV�DQG�VHFWLRQV�URZV�RI�GDWD�ZLWK
OLQH�IHHGV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�&2/801�&RPPDQG

&RQWUROV�GLVSOD\�RI�D�FROXPQ

� &/(>$5@��&OHDUV�DQ\�FROXPQ�IRUPDWV

� )25>0$7@�IRUPDW��&KDQJHV�WKH�GLVSOD\
RI�WKH�FROXPQ�XVLQJ�D�IRUPDW�PRGHO

� +($>',1*@�WH[W��6HWV�WKH�FROXPQ
KHDGLQJ

� -86>7,)<@�^DOLJQ`��$OLJQV�WKH�FROXPQ
KHDGLQJ�WR�EH�OHIW��FHQWHU��RU�ULJKW

&2/>801@�>^FROXPQ_DOLDV`�>RSWLRQ@@

&2/801�&RPPDQG�2SWLRQV

2SWLRQ 'HVFULSWLRQ

&/(>$5@ &OHDUV�DQ\�FROXPQ�IRUPDWV

)25>0$7@�IRUPDW &KDQJHV�WKH�GLVSOD\�RI�WKH�FROXPQ�GDWD

+($>',1*@�WH[W 6HWV�WKH�FROXPQ�KHDGLQJ��$�YHUWLFDO�OLQH��_��ZLOO�IRUFH�D�OLQH�IHHG�LQ
WKH�KHDGLQJ�LI�\RX�GR�QRW�XVH�MXVWLILFDWLRQ��

-86>7,)<@�^DOLJQ` -XVWLILHV� WKH� FROXPQ� KHDGLQJ� �QRW� WKH� GDWD�� WR� EH� OHIW�� FHQWHU�� RU
ULJKW

1235,>17@ +LGHV�WKH�FROXPQ

18/>/@�WH[W 6SHFLILHV�WH[W�WR�EH�GLVSOD\HG�IRU�QXOO�YDOXHV

35,>17@ 6KRZV�WKH�FROXPQ

758>1&$7('@ 7UXQFDWHV�WKH�VWULQJ�DW�WKH�HQG�RI�WKH�ILUVW�OLQH�RI�GLVSOD\

:5$>33('@ :UDSV�WKH�HQG�RI�WKH�VWULQJ�WR�WKH�QH[W�OLQH



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�&2/801�&RPPDQG

� &UHDWH�FROXPQ�KHDGLQJV�

� 'LVSOD\�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�(1$0(
FROXPQ�

� &OHDU�VHWWLQJV�IRU�WKH�(1$0(�FROXPQ�

&2/801�HQDPH�+($',1*�
(PSOR\HH_1DPH
�)250$7�$��
&2/801�VDO�-867,)<�/()7�)250$7�����������
&2/801�PJU�)250$7�����������18//�
1R�PDQDJHU


&2/801�HQDPH

&2/801�HQDPH�&/($5

'LVSOD\LQJ�RU�&OHDULQJ�6HWWLQJV

7R�VKRZ�RU�FOHDU�WKH�FXUUHQW�&2/801�FRPPDQG�VHWWLQJV��XVH�WKH�IROORZLQJ�FRPPDQGV�

,I�\RX�KDYH�D�OHQJWK\�FRPPDQG��\RX�FDQ�FRQWLQXH�LW�RQ�WKH�QH[W�OLQH�E\�HQGLQJ�WKH�FXUUHQW�OLQH�ZLWK�D
K\SKHQ�����

&RPPDQG 'HVFULSWLRQ

&2/>801@�FROXPQ 'LVSOD\V� WKH� FXUUHQW� VHWWLQJV� IRU� WKH� VSHFLILHG
FROXPQ

&2/>801@ 'LVSOD\V�WKH�FXUUHQW�VHWWLQJV�IRU�DOO�FROXPQV

&2/>801@�FROXPQ�&/(>$5@ &OHDUV�WKH�VHWWLQJV�IRU�WKH�VSHFLILHG�FROXPQ

&/(>$5@�&2/>801@ &OHDUV�WKH�VHWWLQJV�IRU�DOO�FROXPQV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&2/801�)RUPDW�0RGHOV

5HVXOW

1�$
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�����

�����

/����

�������

�����

([DPSOH

1�$
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�����
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�������

�����

(OHPHQW

$Q

�

�

�

/

�

�

'HVFULSWLRQ

6HWV�D�GLVSOD\�ZLGWK�RI�Q

6LQJOH�]HUR�VXSSUHVVLRQ

GLJLW

(QIRUFHV�OHDGLQJ�]HUR

)ORDWLQJ�GROODU�VLJQ

/RFDO�FXUUHQF\

3RVLWLRQ�RI�GHFLPDO�SRLQW

7KRXVDQG�VHSDUDWRU

&2/801�)RUPDW�0RGHOV

7KH�VOLGH�GLVSOD\V�VDPSOH�&2/801�IRUPDW�PRGHOV�

7KH�2UDFOH�6HUYHU�GLVSOD\V�D�VWULQJ�RI�SRXQG�VLJQV�����LQ�SODFH�RI�D�ZKROH�QXPEHU�ZKRVH�GLJLWV
H[FHHG�WKH�QXPEHU�RI�GLJLWV�SURYLGHG�LQ�WKH�IRUPDW�PRGHO��,W�DOVR�GLVSOD\V�SRXQG�VLJQV�LQ�SODFH�RI�D
YDOXH�ZKRVH�IRUPDW�PRGHO�LV�DOSKDQXPHULF�EXW�ZKRVH�DFWXDO�YDOXH�LV�QXPHULF�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�%5($.�&RPPDQG

6XSSUHVVHV�GXSOLFDWHV�DQG�VHFWLRQV�URZV

� 7R�VXSSUHVV�GXSOLFDWHV
64/!�%5($.�21�HQDPH�21�MRE

64/!�%5($.�21�HQDPH�6.,3���21�MRE�6.,3���

� 7R�VHFWLRQ�RXW�URZV�DW�EUHDN�YDOXHV

7KH�%5($.�&RPPDQG

8VH�WKH�%5($.�FRPPDQG�WR�VHFWLRQ�RXW�URZV�DQG�VXSSUHVV�GXSOLFDWH�YDOXHV��7R�HQVXUH�WKDW�WKH
%5($.�FRPPDQG�ZRUNV�HIIHFWLYHO\��XVH�WKH�25'(5�%<�FODXVH�WR�RUGHU�WKH�FROXPQV�WKDW�\RX�DUH
EUHDNLQJ�RQ�

6\QWD[

%5($.�RQ�FROXPQ>_DOLDV_URZ@�>VNLS�Q_GXS_SDJH@�RQ����>RQ�UHSRUW@

ZKHUH�� SDJH� � WKURZV�D�QHZ�SDJH�ZKHQ�WKH�EUHDN�YDOXH�FKDQJHV

VNLS�Q� VNLSV�Q�QXPEHU�RI�OLQHV�ZKHQ�WKH�EUHDN�YDOXH�FKDQJHV

%UHDNV�FDQ�EH�DFWLYH�RQ�
±��&ROXPQ

±��5RZ

±��3DJH

±��5HSRUW

GXSOLFDWH� GLVSOD\V�GXSOLFDWH�YDOXHV

&OHDU�DOO�%5($.�VHWWLQJV�E\�XVLQJ�WKH�&/($5�FRPPDQG�

&/($5�%5($.



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�77,7/(�DQG�%7,7/(
&RPPDQGV

� 'LVSOD\�KHDGHUV�DQG�IRRWHUV�

77,>7/(@�>WH[W_2))_21@

64/!�77,7/(�
6DODU\_5HSRUW


� 6HW�WKH�UHSRUW�KHDGHU�

� 6HW�WKH�UHSRUW�IRRWHU�
64/!�%7,7/(�
&RQILGHQWLDO


7KH�77,7/(�DQG�%7,7/(�&RPPDQGV

8VH�WKH�77,7/(�FRPPDQG�WR�IRUPDW�SDJH�KHDGHUV�DQG�WKH�%7,7/(�FRPPDQG�IRU�IRRWHUV��)RRWHUV
DSSHDU�DW�WKH�ERWWRP�RI�WKH�SDJH�DFFRUGLQJ�WR�WKH�3$*(6,=(�YDOXH�

7KH�V\QWD[�IRU�%7,7/(�DQG�77,7/(�LV�LGHQWLFDO��2QO\�WKH�V\QWD[�IRU�77,7/(�LV�VKRZQ��<RX�FDQ�XVH
WKH�YHUWLFDO�EDU��_��WR�VSOLW�WKH�WH[W�RI�WKH�WLWOH�DFURVV�VHYHUDO�OLQHV�

,Q�WKH�V\QWD[�

WH[W UHSUHVHQWV�WKH�WLWOH�WH[W��(QWHU�VLQJOH�TXRWHV�LI�WKH�WH[W�LV�PRUH�WKDQ�RQH�ZRUG��

7KH�77,7/(�H[DPSOH�RQ�WKH�VOLGH�VHWV�WKH�UHSRUW�KHDGHU�WR�GLVSOD\�6DODU\�FHQWHUHG�RQ�RQH�OLQH�DQG
5HSRUW�FHQWHUHG�EHORZ�LW��7KH�%7,7/(�H[DPSOH�VHWV�WKH�UHSRUW�IRRWHU�WR�GLVSOD\�&RQILGHQWLDO��77,7/(
DXWRPDWLFDOO\�SXWV�GDWH�DQG�SDJH�QXPEHU�RQ�WKH�UHSRUW�

1RWH��7KH�VOLGH�JLYHV�DQ�DEULGJHG�V\QWD[�IRU�77,7/(�DQG�%7,7/(��9DULRXV�RSWLRQV�IRU�77,7/(�DQG
%7,7/(�DUH�FRYHUHG�LQ�DQRWKHU�64/�FRXUVH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&UHDWLQJ�D�6FULSW�)LOH
WR�5XQ�D�5HSRUW

���&UHDWH�WKH�64/�6(/(&7�VWDWHPHQW�

�� 6DYH�WKH�6(/(&7�VWDWHPHQW�WR�D�VFULSW
ILOH�

�� /RDG�WKH�VFULSW�ILOH�LQWR�DQ�HGLWRU�

�� $GG�IRUPDWWLQJ�FRPPDQGV�EHIRUH�WKH
6(/(&7�VWDWHPHQW�

�� 9HULI\�WKDW�WKH�WHUPLQDWLRQ�FKDUDFWHU�
IROORZV�WKH�6(/(&7�VWDWHPHQW�

&UHDWLQJ�D�6FULSW�)LOH�WR�5XQ�D�5HSRUW

<RX�FDQ�HLWKHU�HQWHU�HDFK�RI�WKH�64/
3OXV�FRPPDQGV�DW�WKH�64/�SURPSW�RU�SXW�DOO�WKH�FRPPDQGV�
LQFOXGLQJ�WKH�6(/(&7�VWDWHPHQW��LQ�D�FRPPDQG��RU�VFULSW��ILOH��$�W\SLFDO�VFULSW�FRQVLVWV�RI�DW�OHDVW
RQH�6(/(&7�VWDWHPHQW�DQG�VHYHUDO�64/
3OXV�FRPPDQGV�

+RZ�WR�&UHDWH�D�6FULSW�)LOH

�� &UHDWH�WKH�64/�6(/(&7�VWDWHPHQW�DW�WKH�64/�SURPSW��(QVXUH�WKDW�WKH�GDWD�UHTXLUHG�IRU�WKH�
UHSRUW�LV�DFFXUDWH�EHIRUH�\RX�VDYH�WKH�VWDWHPHQW�WR�D�ILOH�DQG�DSSO\�IRUPDWWLQJ�FRPPDQGV��
(QVXUH�WKDW�WKH�UHOHYDQW�25'(5�%<�FODXVH�LV�LQFOXGHG�LI�\RX�LQWHQG�WR�XVH�EUHDNV�

�� 6DYH�WKH�6(/(&7�VWDWHPHQW�WR�D�VFULSW�ILOH�

�� (GLW�WKH�VFULSW�ILOH�WR�HQWHU�WKH�64/
3OXV�FRPPDQGV�

�� $GG�WKH�UHTXLUHG�IRUPDWWLQJ�FRPPDQGV�EHIRUH�WKH�6(/(&7�VWDWHPHQW��%H�FHUWDLQ�QRW�WR�SODFH
64/
3OXV�FRPPDQGV�ZLWKLQ�WKH�6(/(&7�VWDWHPHQW�

�� 9HULI\�WKDW�WKH�6(/(&7�VWDWHPHQW�LV�IROORZHG�E\�D�UXQ�FKDUDFWHU��HLWKHU�D�VHPLFRORQ�����RU�D�
VODVK�����



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&UHDWLQJ�D�6FULSW�)LOH
WR�5XQ�D�5HSRUW

�� &OHDU�IRUPDWWLQJ�FRPPDQGV�DIWHU�WKH�
6(/(&7�VWDWHPHQW�

�� 6DYH�WKH�VFULSW�ILOH�

�� (QWHU�³67$57�ILOHQDPH´�WR�UXQ�WKH�
VFULSW�

+RZ�WR�&UHDWH�D�6FULSW�)LOH��FRQWLQXHG�

�� $GG�WKH�IRUPDW�FOHDULQJ�64/
3OXV�FRPPDQGV�DIWHU�WKH�UXQ�FKDUDFWHU��$V�DQ�DOWHUQDWLYH��\RX
FDQ�FDOO�D�UHVHW�ILOH�WKDW�FRQWDLQV�DOO�WKH�IRUPDW�FOHDULQJ�FRPPDQGV�

�� 6DYH�WKH�VFULSW�ILOH�ZLWK�\RXU�FKDQJHV�

�� ,Q�64/
3OXV��UXQ�WKH�VFULSW�ILOH�E\�HQWHULQJ�67$57�ILOHQDPH�RU�#�ILOHQDPH��7KLV�FRPPDQG�LV
UHTXLUHG�WR�UHDG�DQG�H[HFXWH�WKH�VFULSW�ILOH�

*XLGHOLQHV

� <RX�FDQ�LQFOXGH�EODQN�OLQHV�EHWZHHQ�64/
3OXV�FRPPDQGV�LQ�D�VFULSW�

� <RX�FDQ�DEEUHYLDWH�64/
3OXV�FRPPDQGV�

� ,QFOXGH�UHVHW�FRPPDQGV�DW�WKH�HQG�RI�WKH�ILOH�WR�UHVWRUH�WKH�RULJLQDO�64/
3OXV�HQYLURQPHQW�

5(0�UHSUHVHQWV�D�UHPDUN�RU�FRPPHQW�LQ�64/
3OXV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6DPSOH�5HSRUW

)UL�2FW��������������������������������������������������������SDJH������
��������������������������������(PSOR\HH
�����������������������������������5HSRUW

-RE
&DWHJRU\��������������(PSOR\HH����������������������6DODU\
�������������������������������������������������������������������
&/(5.��������������� $'$06�������������������������������
���������������� -$0(6���������������������������������
���������������� 0,//(5�������������������������������
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7KH�IRUPDW�''�021�<<�LV�XVXDOO\�XVHG�WR�LQVHUW�D�GDWH�YDOXH��:LWK�WKLV�IRUPDW��UHFDOO�WKDW�WKH
FHQWXU\�GHIDXOWV�WR�WKH�FXUUHQW�FHQWXU\��%HFDXVH�WKH�GDWH�DOVR�FRQWDLQV�WLPH�LQIRUPDWLRQ��WKH
GHIDXOW�WLPH�LV�PLGQLJKW������������

,I�D�GDWH�PXVW�EH�HQWHUHG�LQ�D�IRUPDW�RWKHU�WKDQ�WKH�GHIDXOW�IRUPDW²IRU�H[DPSOH��DQRWKHU�FHQWXU\
DQG�RU�D��VSHFLILF�WLPH²\RX�PXVW�XVH�WKH�72B'$7(�IXQFWLRQ�

7KH�H[DPSOH�RQ�WKH�VOLGH�UHFRUGV�LQIRUPDWLRQ�IRU�HPSOR\HH�$URPDQR�LQ�WKH�(03�WDEOH��,W�VHWV�WKH
+,5('$7(�FROXPQ�WR�EH�)HEUXDU\���������

,I�WKH�55�IRUPDW�LV�VHW��WKH�FHQWXU\�PD\�QRW�EH�WKH�FXUUHQW�RQH�

��� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

,QVHUWLQJ�6SHFLILF�'DWH�9DOXHV

� $GG�D�QHZ�HPSOR\HH�
64/!�,16(57�,172�HPS

�����9$/8(6������������
$520$12
�
6$/(60$1
������

��� ����72B'$7(�
)(%��������
��
021�''��<<<<
��

��� ����������18//������

��URZ�FUHDWHG�

� 9HULI\�\RXU�DGGLWLRQ�
(0312�(1$0(���-2%������0*5���+,5('$7(��6$/�&200�'(3712

������������������������������������������������������

������$520$12�6$/(60$1���������)(%��������������������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

,QVHUWLQJ�9DOXHV�E\�8VLQJ
6XEVWLWXWLRQ�9DULDEOHV

&UHDWH�DQ�LQWHUDFWLYH�VFULSW�E\�XVLQJ
64/
3OXV�VXEVWLWXWLRQ�SDUDPHWHUV�
64/!�,16(57�,172 GHSW��GHSWQR��GQDPH��ORF�
�����9$/8(6 �� �	GHSDUWPHQWBLG�

��������������������
	GHSDUWPHQWBQDPH
��
	ORFDWLRQ
��

(QWHU�YDOXH�IRU�GHSDUWPHQWBLG����

(QWHU�YDOXH�IRU�GHSDUWPHQWBQDPH��('8&$7,21
(QWHU�YDOXH�IRU�ORFDWLRQ��$7/$17$

��URZ�FUHDWHG�

,QVHUWLQJ�9DOXHV�E\�8VLQJ�6XEVWLWXWLRQ�9DULDEOHV

<RX�FDQ�SURGXFH�DQ�,16(57�VWDWHPHQW�WKDW�DOORZV�WKH�XVHU�WR�DGG�YDOXHV�LQWHUDFWLYHO\�E\�XVLQJ
64/
3OXV�VXEVWLWXWLRQ�YDULDEOHV�

7KH�VOLGH�H[DPSOH�UHFRUGV�LQIRUPDWLRQ�IRU�D�GHSDUWPHQW�LQ�WKH�'(37�WDEOH��,W�SURPSWV�WKH�XVHU�IRU�WKH
GHSDUWPHQW�QXPEHU��GHSDUWPHQW�QDPH��DQG�ORFDWLRQ�

)RU�GDWH�DQG�FKDUDFWHU�YDOXHV��WKH�DPSHUVDQG�DQG�WKH�YDULDEOH�QDPH�DUH�HQFORVHG�LQ�VLQJOH�TXRWDWLRQ
PDUNV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&UHDWLQJ�D�6FULSW
ZLWK�&XVWRPL]HG�3URPSWV

� $&&(37�VWRUHV�WKH�YDOXH�LQ�D�YDULDEOH�

� 352037�GLVSOD\V�\RXU�FXVWRPL]HG�WH[W�
$&&(37 GHSDUWPHQWBLG�352037�
3OHDVH�HQWHU�WKH��

� GHSDUWPHQW�QXPEHU�


$&&(37� GHSDUWPHQWBQDPH�352037�
3OHDVH�HQWHU��

� WKH�GHSDUWPHQW�QDPH�


$&&(37 ORFDWLRQ�352037�
3OHDVH�HQWHU�WKH��

ORFDWLRQ�


,16(57�,172� GHSW��GHSWQR��GQDPH��ORF�

9$/8(6��� �	GHSDUWPHQWBLG��
	GHSDUWPHQWBQDPH
�


	ORFDWLRQ
��

&UHDWLQJ�D�6FULSW�WR�0DQLSXODWH�'DWD

<RX�FDQ�VDYH�\RXU�FRPPDQG�ZLWK�VXEVWLWXWLRQ�YDULDEOHV�WR�D�ILOH�DQG�H[HFXWH�WKH�ILOH��(DFK�WLPH�\RX
H[HFXWH�WKH�FRPPDQG��LW�ZLOO�SURPSW�\RX�IRU�QHZ�YDOXHV��&XVWRPL]H�WKH�SURPSWV�E\�XVLQJ�WKH�64/
3OXV
$&&(37�FRPPDQG�

7KH�H[DPSOH�RQ�WKH�VOLGH�UHFRUGV�LQIRUPDWLRQ�IRU�D�GHSDUWPHQW�LQ�WKH�'(37�WDEOH��,W�SURPSWV�WKH�XVHU�IRU
WKH�GHSDUWPHQW�QXPEHU��GHSDUWPHQW�QDPH��DQG�ORFDWLRQ�E\�XVLQJ�FXVWRPL]HG�SURPSW�PHVVDJHV�

��3OHDVH�HQWHU�WKH�GHSDUWPHQW�QXPEHU� ��
��3OHDVH�HQWHU�WKH�GHSDUWPHQW�QDPH��3$<52//
     3OHDVH�HQWHU�WKH�ORFDWLRQ��+286721

     ��URZ�FUHDWHG�

'R�QRW�SUHIL[�WKH�64/
3OXV�VXEVWLWXWLRQ�SDUDPHWHU�ZLWK�WKH�DPSHUVDQG��	��ZKHQ�UHIHUHQFLQJ�LW�LQ�WKH
$&&(37�FRPPDQG��8VH�D�GDVK�����WR�FRQWLQXH�D�64/
3OXV�FRPPDQG�RQ�WKH�QH[W�OLQH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&RS\LQJ�5RZV
IURP�$QRWKHU�7DEOH

� :ULWH�\RXU�,16(57�VWDWHPHQW�ZLWK�D
VXETXHU\�

� 'R�QRW�XVH�WKH�9$/8(6�FODXVH�

� 0DWFK�WKH�QXPEHU�RI�FROXPQV�LQ�WKH
,16(57�FODXVH�WR�WKRVH�LQ�WKH�VXETXHU\�

64/!�,16(57�,172�PDQDJHUV�LG��QDPH��VDODU\��KLUHGDWH�

������������� 6(/(&7 HPSQR��HQDPH��VDO��KLUHGDWH
������������� )520���HPS

������������� :+(5( MRE� �
0$1$*(5
�

��URZV�FUHDWHG�

&RS\LQJ�5RZV�IURP�$QRWKHU�7DEOH

<RX�FDQ�XVH�WKH�,16(57�VWDWHPHQW�WR�DGG�URZV�WR�D�WDEOH�ZKHUH�WKH�YDOXHV�DUH�GHULYHG�IURP�H[LVWLQJ
WDEOHV��,Q�SODFH�RI�WKH�9$/8(6�FODXVH��\RX�XVH�D�VXETXHU\�

6\QWD[

���,16(57�,172�WDEOH�>�FROXPQ����FROXPQ��@
��� VXETXHU\�

ZKHUH� WDEOH LV�WKH�WDEOH�QDPH

FROXPQ LV�WKH�QDPH�RI�WKH�FROXPQ�LQ�WKH�WDEOH�WR�SRSXODWH

VXETXHU\ LV�WKH�VXETXHU\�WKDW�UHWXUQV�URZV�LQWR�WKH�WDEOH

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³6(/(&7�´�6XETXHULHV�VHFWLRQ�

7KH�QXPEHU�RI�FROXPQV�DQG�WKHLU�GDWDW\SHV�LQ�WKH�FROXPQ�OLVW�RI�WKH�,16(57�FODXVH�PXVW�PDWFK�WKH
QXPEHU�RI�YDOXHV�DQG�WKHLU�GDWDW\SHV�LQ�WKH�VXETXHU\�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

&KDQJLQJ�'DWD�LQ�D�7DEOH

7KH�VOLGH�JUDSKLF�FKDQJHV�WKH�GHSDUWPHQW�QXPEHU�IRU�&ODUN�IURP����WR����

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&KDQJLQJ�'DWD�LQ�D�7DEOH
(03

³«XSGDWH�D�URZ
LQ�(03�WDEOH«´

(03

�(0312�(1$0(� -2% ������'(3712

������ .,1* 35(6,'(17 ��������
������ %/$.( 0$1$*(5 ��������
������ &/$5. 0$1$*(5 ��������
������ -21(6 0$1$*(5 ��������
�����

��

�(0312�(1$0(� -2% ������'(3712

������ .,1* 35(6,'(17 ��������
������ %/$.( 0$1$*(5 ��������
������ &/$5. 0$1$*(5 ��������
������ -21(6 0$1$*(5 ��������
�����



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

8SGDWLQJ�5RZV

<RX�FDQ�PRGLI\�H[LVWLQJ�URZV�E\�XVLQJ�WKH�83'$7(�VWDWHPHQW�

,Q�WKH�DERYH�V\QWD[�

WDEOH LV�WKH�QDPH�RI�WKH�WDEOH

FROXPQ LV�WKH�QDPH�RI�WKH�FROXPQ�LQ�WKH�WDEOH�WR�SRSXODWH

YDOXH LV�WKH�FRUUHVSRQGLQJ�YDOXH�RU�VXETXHU\�IRU�WKH�FROXPQ

FRQGLWLRQ LGHQWLILHV�WKH�URZV�WR�EH�XSGDWHG�DQG�LV�FRPSRVHG�RI�FROXPQ�QDPHV�
����������H[SUHVVLRQV��FRQVWDQWV��VXETXHULHV��DQG�FRPSDULVRQ�RSHUDWRUV

&RQILUP�WKH�XSGDWH�RSHUDWLRQ�E\�TXHU\LQJ�WKH�WDEOH�WR�GLVSOD\�WKH�XSGDWHG�URZV�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³83'$7(�´

1RWH��,Q�JHQHUDO��XVH�WKH�SULPDU\�NH\�WR�LGHQWLI\�D�VLQJOH�URZ��8VLQJ�RWKHU�FROXPQV�PD\
XQH[SHFWHGO\�FDXVH�VHYHUDO�URZV�WR�EH�XSGDWHG��)RU�H[DPSOH��LGHQWLI\LQJ�D�VLQJOH�URZ�LQ�WKH�(03
WDEOH�E\�QDPH�LV�GDQJHURXV�EHFDXVH�PRUH�WKDQ�RQH�HPSOR\HH�PD\�KDYH�WKH�VDPH�QDPH�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�83'$7(�6WDWHPHQW

� 0RGLI\�H[LVWLQJ�URZV�ZLWK�WKH�83'$7(
VWDWHPHQW�

� 8SGDWH�PRUH�WKDQ�RQH�URZ�DW�D�WLPH��LI
UHTXLUHG�

83'$7( WDEOH

6(7 FROXPQ� �YDOXH�>��FROXPQ� �YDOXH�����@

>:+(5(� FRQGLWLRQ@�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8SGDWLQJ�5RZV�LQ�D�7DEOH

� 6SHFLILF�URZ�RU�URZV�DUH�PRGLILHG�ZKHQ
\RX�VSHFLI\�WKH�:+(5(�FODXVH�

� $OO�URZV�LQ�WKH�WDEOH�DUH�PRGLILHG�LI�\RX
RPLW�WKH�:+(5(�FODXVH�

64/!�83'$7(� HPS

�����6(7���� GHSWQR� ���

�����:+(5(�� HPSQR� ������

��URZ�XSGDWHG�

64/!�83'$7(� HPSOR\HH

�����6(7���� GHSWQR� ����

���URZV�XSGDWHG�

8SGDWLQJ�5RZV��FRQWLQXHG�

7KH�83'$7(�VWDWHPHQW�PRGLILHV�VSHFLILF�URZV��LI�WKH�:+(5(�FODXVH�LV�VSHFLILHG��7KH�VOLGH
H[DPSOH�WUDQVIHUV�HPSOR\HH�������&ODUN��WR�GHSDUWPHQW����

,I�\RX�RPLW�WKH�:+(5(�FODXVH��DOO�WKH�URZV�LQ�WKH�WDEOH�DUH�PRGLILHG�

1RWH��7KH�(03/2<((�WDEOH�KDV�WKH�VDPH�GDWD�DV�WKH�(03�WDEOH�

64/!�6(/(&7��HQDPH��GHSWQR

�����)520����HPSOR\HH�

(1$0(���������'(3712
��������������������
.,1*����������������
%/$.(���������������
&/$5.���������������
-21(6���������������
0$57,1��������������
$//(1���������������
7851(5��������������
���
���URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8SGDWLQJ�ZLWK
0XOWLSOH�&ROXPQ�6XETXHU\

64/!�83'$7(��HPS

�����6(7������MRE��GHSWQR�� �

��� ���6(/(&7�MRE��GHSWQR

�����������������������������)520����HPS

�����������������������������:+(5(���HPSQR� ������

�����:+(5(���HPSQR� ������

��URZ�XSGDWHG�

8SGDWH�HPSOR\HH�����¶V�MRE�DQG�GHSDUWPHQW
WR�PDWFK�WKDW�RI�HPSOR\HH������

8SGDWLQJ�5RZV�ZLWK�D�0XOWLSOH�&ROXPQ�6XETXHU\

0XOWLSOH�FROXPQ�VXETXHULHV�FDQ�EH�LPSOHPHQWHG�LQ�WKH�6(7�FODXVH�RI�DQ�83'$7(�VWDWHPHQW�

6\QWD[

��83'$7( WDEOH
��6(7 �FROXPQ��FROXPQ������� 

�6(/(&7 FROXPQ��FROXPQ�����
�)520 WDEOH
�:+(5( FRQGLWLRQ�

��:+(5( FRQGLWLRQ�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8SGDWLQJ�5RZV�%DVHG
RQ�$QRWKHU�7DEOH

8VH�VXETXHULHV�LQ�83'$7(�VWDWHPHQWV�WR
XSGDWH�URZV�LQ�D�WDEOH�EDVHG�RQ�YDOXHV
IURP�DQRWKHU�WDEOH�
64/! 83'$7( HPSOR\HH
��� 6(7 GHSWQR� ���6(/(&7 GHSWQR

��� )520 HPS�

��� :+(5( HPSQR� ������
��� :+(5( MRE���� ���6(/(&7 MRE

��� )520 HPS
��� :+(5( HPSQR� �������

��URZV�XSGDWHG�

8SGDWLQJ�5RZV�%DVHG�RQ�$QRWKHU�7DEOH

<RX�FDQ�XVH�VXETXHULHV�LQ�83'$7(�VWDWHPHQWV�WR�XSGDWH�URZV�LQ�D�WDEOH��7KH�H[DPSOH�RQ�WKH�VOLGH
XSGDWHV�WKH�(03/2<((�WDEOH�EDVHG�RQ�WKH�YDOXHV�IURP�WKH�(03�WDEOH��,W�FKDQJHV�WKH�GHSDUWPHQW
QXPEHU�RI�DOO�HPSOR\HHV�ZLWK�HPSOR\HH�����¶V�MRE�WLWOH�WR�HPSOR\HH�����¶V�FXUUHQW�GHSDUWPHQW
QXPEHU�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

,QWHJULW\�&RQVWUDLQW�(UURU

,I�\RX�DWWHPSW�WR�XSGDWH�D�UHFRUG�ZLWK�D�YDOXH�WKDW�LV�WLHG�WR�DQ�LQWHJULW\�FRQVWUDLQW��\RX�ZLOO
H[SHULHQFH�DQ�HUURU�

In the example on the slide, department number 55 does not exist in the parent table, DEPT, and so
you receive the parent key violation ORA-02291.

1RWH��,QWHJULW\�FRQVWUDLQWV�HQVXUH�WKDW�WKH�GDWD�DGKHUHV�WR�D�SUHGHILQHG�VHW�RI�UXOHV��$�VXEVHTXHQW
OHVVRQ��ZLOO�FRYHU�LQWHJULW\�FRQVWUDLQWV�LQ�JUHDWHU�GHSWK�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

83'$7(�HPS
�������


(5525�DW�OLQH���
25$��������LQWHJULW\�FRQVWUDLQW��865�(03B'(3712B).�

YLRODWHG���SDUHQW�NH\�QRW�IRXQG

64/!�83'$7( HPS

�����6(7 GHSWQR� ���

�����:+(5( GHSWQR� ����

8SGDWLQJ�5RZV�
,QWHJULW\�&RQVWUDLQW�(UURU

'H
SD
UWP

HQ
W�Q
XP

EH
U��
��G

RH
V�Q

RW�
H[
LVW



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

5HPRYLQJ�D�5RZ�IURP�D�7DEOH

7KH�VOLGH�JUDSKLF�UHPRYHV�WKH�'(9(/230(17�GHSDUWPHQW�IURP�WKH�'(37�WDEOH��DVVXPLQJ�WKDW
WKHUH�DUH�QR�FRQVWUDLQWV�GHILQHG�RQ�WKH�'(37�WDEOH��

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

³«GHOHWH�D�URZ
IURP�'(37�WDEOH«´

5HPRYLQJ�D�5RZ�IURP�D�7DEOH
'(37�

'(3712�'1$0(����� /2&
����������������� ��������
������ $&&2817,1* 1(:�<25.
������ 5(6($5&+ '$//$6
������ 6$/(6 &+,&$*2
������ 23(5$7,216 %26721
������ '(9(/230(17 '(752,7
������ 0,6
������

'(37�

'(3712�'1$0(����� /2&
����������������� ��������
������ $&&2817,1* 1(:�<25.
������ 5(6($5&+ '$//$6
������ 6$/(6 &+,&$*2
������ 23(5$7,216 %26721
������ 0,6
������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

'HOHWLQJ�5RZV

<RX�FDQ�UHPRYH�H[LVWLQJ�URZV�E\�XVLQJ�WKH�'(/(7(�VWDWHPHQW�

,Q�WKH�V\QWD[�

WDEOH LV�WKH�WDEOH�QDPH
FRQGLWLRQ LGHQWLILHV�WKH�URZV�WR�EH�GHOHWHG�DQG�LV�FRPSRVHG�RI�FROXPQ�QDPHV��

����������H[SUHVVLRQV��FRQVWDQWV��VXETXHULHV��DQG�FRPSDULVRQ�RSHUDWRUV

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³'(/(7(�´

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�'(/(7(�6WDWHPHQW

<RX�FDQ�UHPRYH�H[LVWLQJ�URZV�IURP�D
WDEOH�E\�XVLQJ�WKH�'(/(7(�VWDWHPHQW�

'(/(7(�>)520@��WDEOH
>:+(5( ��FRQGLWLRQ@�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

� 6SHFLILF�URZV�DUH�GHOHWHG�ZKHQ�\RX
VSHFLI\�WKH�:+(5(�FODXVH�

� $OO�URZV�LQ�WKH�WDEOH�DUH�GHOHWHG�LI�\RX
RPLW�WKH�:+(5(�FODXVH�

'HOHWLQJ�5RZV�IURP�D�7DEOH

64/!�'(/(7(�)520 GHSDUWPHQW
�����:+(5(� GQDPH� �
'(9(/230(17
��

��URZ�GHOHWHG�

64/!�'(/(7(�)520 GHSDUWPHQW�
��URZV�GHOHWHG�

'HOHWLQJ�5RZV��FRQWLQXHG�

<RX�FDQ�GHOHWH�VSHFLILF�URZV�E\�VSHFLI\LQJ�WKH�:+(5(�FODXVH�LQ�WKH�'(/(7(�VWDWHPHQW��7KH�VOLGH
H[DPSOH�GHOHWHV�WKH�'(9(/230(17�GHSDUWPHQW�IURP�WKH�'(3$570(17�WDEOH��<RX�FDQ�Fonfirm
the delete operation by displaying the deleted rows using the SELECT statement.

([DPSOH

5HPRYH�DOO�HPSOR\HHV�ZKR�VWDUWHG�DIWHU�-DQXDU\���������

If you omit the WHERE clause, all rows in the table are deleted. The second example on the slide
deletes all the rows from the DEPARTMENT table because no WHERE clause has been specified.

Note: The DEPARTMENT table has the same data as the DEPT table.

64/!�6(/(&7��


�����)520����GHSDUWPHQW

�����:+(5(���GQDPH� �
'(9(/230(17
�

QR�URZV�VHOHFWHG�

64/!�'(/(7(�)520��HPS

�����:+(5(��������KLUHGDWH�!�72B'$7(�
����������
��
''�00�<<<<
��

��URZ�GHOHWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'HOHWLQJ�5RZV�%DVHG
RQ�$QRWKHU�7DEOH

8VH�VXETXHULHV�LQ�'(/(7(�VWDWHPHQWV�WR
UHPRYH�URZV�IURP�D�WDEOH�EDVHG�RQ�YDOXHV
IURP�DQRWKHU�WDEOH�
64/!�'(/(7(�)520 HPSOR\HH

�����:+(5( GHSWQR� �
��� ��������6(/(&7���GHSWQR

����� ��������)520�����GHSW
����� ��������:+(5(����GQDPH� 
6$/(6
��

��URZV�GHOHWHG�

'HOHWLQJ�5RZV�%DVHG�RQ�$QRWKHU�7DEOH

<RX�FDQ�XVH�VXETXHULHV�WR�GHOHWH�URZV�IURP�D�WDEOH�EDVHG�RQ�YDOXHV�IURP�DQRWKHU�WDEOH��7KH�H[DPSOH
RQ�WKH�VOLGH�GHOHWHV�DOO�WKH�HPSOR\HHV�ZKR�DUH�LQ�GHSDUWPHQW�����7KH�VXETXHU\�VHDUFKHV�WKH�'(37
WDEOH�WR�ILQG�WKH�GHSDUWPHQW�QXPEHU�IRU�WKH�6$/(6�GHSDUWPHQW��7KH�VXETXHU\�WKHQ�IHHGV�WKH
GHSDUWPHQW�QXPEHU�WR�WKH�PDLQ�TXHU\��ZKLFK�GHOHWHV�URZV�RI�GDWD�IURP�WKH�(03/2<((�WDEOH�EDVHG
RQ�WKLV�GHSDUWPHQW�QXPEHU�
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,QWHJULW\�&RQVWUDLQW�(UURU

,I�\RX�DWWHPSW�WR�GHOHWH�D�UHFRUG�ZLWK�D�YDOXH�WKDW�LV�WLHG�WR�DQ�LQWHJULW\�FRQVWUDLQW��\RX�ZLOO�H[SHULHQFH
DQ�HUURU�

7KH�H[DPSOH�RQ�WKH�VOLGH�WULHV�WR�GHOHWH�GHSDUWPHQW�QXPEHU����IURP�WKH�'(37�WDEOH��EXW�LW�UHVXOWV�LQ
DQ�HUURU�EHFDXVH�GHSDUWPHQW�QXPEHU�LV�XVHG�DV�D�IRUHLJQ�NH\�LQ�WKH�(03�WDEOH��,I�WKH�SDUHQW�UHFRUG
WKDW�\RX�DWWHPSW�WR�GHOHWH�KDV�FKLOG�UHFRUGV��WKHQ�\RX�UHFHLYH�WKH�FKLOG�UHFRUG�IRXQG�YLRODWLRQ�25$�
������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'HOHWLQJ�5RZV�
,QWHJULW\�&RQVWUDLQW�(UURU

64/!�'(/(7(�)520 GHSW
�����:+(5( GHSWQR� ����

'(/(7(�)520�GHSW

������������


(5525�DW�OLQH���
25$��������LQWHJULW\�FRQVWUDLQW��865�(03B'(3712B).�
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'DWDEDVH�7UDQVDFWLRQV

&RQVLVW�RI�RQH�RI�WKH�IROORZLQJ
VWDWHPHQWV�

� '0/�VWDWHPHQWV�WKDW�PDNH�XS�RQH
FRQVLVWHQW�FKDQJH�WR�WKH�GDWD

� 2QH�''/�VWDWHPHQW

� 2QH�'&/�VWDWHPHQW

'DWDEDVH�7UDQVDFWLRQV

7KH�2UDFOH�6HUYHU�HQVXUHV�GDWD�FRQVLVWHQF\�EDVHG�RQ�WUDQVDFWLRQV��7UDQVDFWLRQV�JLYH�\RX�PRUH
IOH[LELOLW\�DQG�FRQWURO�ZKHQ�FKDQJLQJ�GDWD��DQG�WKH\�HQVXUH�GDWD�FRQVLVWHQF\�LQ�WKH�HYHQW�RI�XVHU
SURFHVV�IDLOXUH�RU�V\VWHP�IDLOXUH�

7UDQVDFWLRQV�FRQVLVW�RI�'0/�VWDWHPHQWV�WKDW�PDNH�XS�RQH�FRQVLVWHQW�FKDQJH�WR�WKH�GDWD��)RU�H[DPSOH�
D�WUDQVIHU�RI�IXQGV�EHWZHHQ�WZR�DFFRXQWV�VKRXOG�LQFOXGH�WKH�GHELW�WR�RQH�DFFRXQW�DQG�WKH�FUHGLW�WR
DQRWKHU�DFFRXQW�LQ�WKH�VDPH�DPRXQW��%RWK�DFWLRQV�VKRXOG�HLWKHU�IDLO�RU�VXFFHHG�WRJHWKHU��7KH�FUHGLW
VKRXOG�QRW�EH�FRPPLWWHG�ZLWKRXW�WKH�GHELW�

7UDQVDFWLRQ�7\SHV

7\SH 'HVFULSWLRQ

'DWD�PDQLSXODWLRQ
ODQJXDJH��'0/�

&RQVLVWV�RI�DQ\�QXPEHU�RI�'0/�VWDWHPHQWV�WKDW�WKH�2UDFOH�6HUYHU
WUHDWV�DV�D�VLQJOH�HQWLW\�RU�D�ORJLFDO�XQLW�RI�ZRUN

'DWD�GHILQLWLRQ�ODQJXDJH
�''/�

&RQVLVWV�RI�RQO\�RQH�''/�VWDWHPHQW

'DWD�FRQWURO�ODQJXDJH
�'&/�

&RQVLVWV�RI�RQO\�RQH�'&/�VWDWHPHQW
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'DWDEDVH�7UDQVDFWLRQV

� %HJLQ�ZKHQ�WKH�ILUVW�H[HFXWDEOH�64/
VWDWHPHQW�LV�H[HFXWHG

� (QG�ZLWK�RQH�RI�WKH�IROORZLQJ�HYHQWV�

± &200,7�RU�52//%$&.�LV�LVVXHG

± ''/�RU�'&/�VWDWHPHQW�H[HFXWHV
�DXWRPDWLF�FRPPLW�

± 8VHU�H[LWV

± 6\VWHP�FUDVKHV

:KHQ�'RHV�D�7UDQVDFWLRQ�6WDUW�DQG�(QG"

$�WUDQVDFWLRQ�EHJLQV�ZKHQ�WKH�ILUVW�H[HFXWDEOH�64/�VWDWHPHQW�LV�HQFRXQWHUHG�DQG�WHUPLQDWHV�ZKHQ
RQH�RI�WKH�IROORZLQJ�RFFXUV�

� $�&200,7�RU�52//%$&.�VWDWHPHQW�LV�LVVXHG

� $�''/�VWDWHPHQW��VXFK�DV�&5($7(��LV�LVVXHG

� $�'&/�VWDWHPHQW�LV�LVVXHG

� 7KH�XVHU�H[LWV�64/
3OXV

� $�PDFKLQH�IDLOV�RU�WKH�V\VWHP�FUDVKHV

$IWHU�RQH�WUDQVDFWLRQ�HQGV��WKH�QH[W�H[HFXWDEOH�64/�VWDWHPHQW�DXWRPDWLFDOO\�VWDUWV�WKH�QH[W
WUDQVDFWLRQ�

$�''/�VWDWHPHQW�RU�D�'&/�VWDWHPHQW�LV�DXWRPDWLFDOO\�FRPPLWWHG�DQG�WKHUHIRUH�LPSOLFLWO\�HQGV�D
WUDQVDFWLRQ�
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

$GYDQWDJHV�RI�&200,7
DQG�52//%$&.�6WDWHPHQWV

� (QVXUH�GDWD�FRQVLVWHQF\

� 3UHYLHZ�GDWD�FKDQJHV�EHIRUH�PDNLQJ
FKDQJHV�SHUPDQHQW

� *URXS�ORJLFDOO\�UHODWHG�RSHUDWLRQV
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'(/(7(

&RQWUROOLQJ�7UDQVDFWLRQV

7UDQVDFWLRQ

6DYHSRLQW�$

52//%$&.�WR�6DYHSRLQW�%

'(/(7(

6DYHSRLQW�%&200,7

,16(5783'$7(

52//%$&.�WR�6DYHSRLQW�$

,16(5783'$7(,16(57

52//%$&.

,16(57

([SOLFLW�7UDQVDFWLRQ�&RQWURO�6WDWHPHQWV

<RX�FDQ�FRQWURO�WKH�ORJLF�RI�WUDQVDFWLRQV�E\�XVLQJ�WKH�&200,7��6$9(32,17��DQG�52//%$&.
VWDWHPHQWV�

1RWH��6$9(32,17�LV�QRW�$16,�VWDQGDUG�64/�

6WDWHPHQW 'HVFULSWLRQ

&200,7 (QGV�WKH�FXUUHQW�WUDQVDFWLRQ�E\�PDNLQJ�DOO�SHQGLQJ�GDWD�FKDQJHV
SHUPDQHQW

6$9(32,17�QDPH 0DUNV�D�VDYHSRLQW�ZLWKLQ�WKH�FXUUHQW�WUDQVDFWLRQ

52//%$&.�>72
6$9(32,17�QDPH@

52//%$&.�HQGV�WKH�FXUUHQW�WUDQVDFWLRQ�E\�GLVFDUGLQJ�DOO�SHQGLQJ
GDWD�FKDQJHV��52//%$&.�72�6$9(32,17�UROOV�EDFN�WKH
FXUUHQW�WUDQVDFWLRQ�WR�WKH�VSHFLILHG�VDYHSRLQW��WKHUHE\�GLVFDUGLQJ
WKH�VDYHSRLQW�DQG�DQ\�VXEVHTXHQW�FKDQJHV��,I�\RX�RPLW�WKLV�FODXVH�
WKH�52//%$&.�VWDWHPHQW�UROOV�EDFN�WKH��HQWLUH�WUDQVDFWLRQ�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

,PSOLFLW�7UDQVDFWLRQ�3URFHVVLQJ

1RWH��$�WKLUG�FRPPDQG�LV�DYDLODEOH�LQ�64/
3OXV��7KH�$872&200,7�FRPPDQG�FDQ�EH�WRJJOHG
21�RU�2))��,I�VHW�WR�21��HDFK�LQGLYLGXDO�'0/�VWDWHPHQW�LV�FRPPLWWHG�DV�VRRQ�DV�LW�LV�H[HFXWHG��<RX
FDQQRW�UROO�EDFN�WKH�FKDQJHV��,I�VHW�WR�2))��&200,7�FDQ�EH�LVVXHG�H[SOLFLWO\��$OVR��&200,7�LV
LVVXHG�ZKHQ�D�''/�VWDWHPHQW�LV�LVVXHG�RU�ZKHQ�\RX�H[LW�IURP�64/
3OXV�

6\VWHP�)DLOXUHV

:KHQ�D�WUDQVDFWLRQ�LV�LQWHUUXSWHG�E\�D�V\VWHP�IDLOXUH��WKH�HQWLUH�WUDQVDFWLRQ�LV�DXWRPDWLFDOO\�UROOHG
EDFN��7KLV�SUHYHQWV�WKH�HUURU�IURP�FDXVLQJ�XQZDQWHG�FKDQJHV�WR�WKH�GDWD�DQG�UHWXUQV�WKH�WDEOHV�WR�WKHLU
VWDWH�DW�WKH�WLPH�RI�WKH�ODVW�FRPPLW��,Q�WKLV�ZD\��WKH�2UDFOH�6HUYHU�SURWHFWV�WKH�LQWHJULW\�RI�WKH�WDEOHV�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

� $Q�DXWRPDWLF�FRPPLW�RFFXUV�XQGHU�WKH
IROORZLQJ�FLUFXPVWDQFHV�
± ''/�VWDWHPHQW�LV�LVVXHG

± '&/�VWDWHPHQW�LV�LVVXHG

± 1RUPDO�H[LW�IURP�64/
3OXV��ZLWKRXW
H[SOLFLWO\�LVVXLQJ�&200,7�RU
52//%$&.

� $Q�DXWRPDWLF�UROOEDFN�RFFXUV�XQGHU�DQ
DEQRUPDO�WHUPLQDWLRQ�RI�64/
3OXV�RU�D
V\VWHP�IDLOXUH�

,PSOLFLW�7UDQVDFWLRQ�3URFHVVLQJ

6WDWXV &LUFXPVWDQFHV

$XWRPDWLF�FRPPLW ''/�VWDWHPHQW�RU�'&/�VWDWHPHQW�LV�LVVXHG
1RUPDO�H[LW�IURP�64/
3OXV��ZLWKRXW�H[SOLFLWO\�LVVXLQJ�&200,7
RU�52//%$&.

$XWRPDWLF�UROOEDFN $EQRUPDO�WHUPLQDWLRQ�RI�64/
3OXV�RU�V\VWHP�IDLOXUH
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6WDWH�RI�WKH�'DWD�%HIRUH
&200,7�RU�52//%$&.

� 7KH�SUHYLRXV�VWDWH�RI�WKH�GDWD�FDQ�EH
UHFRYHUHG�

� 7KH�FXUUHQW�XVHU�FDQ�UHYLHZ�WKH�UHVXOWV�RI
WKH�'0/�RSHUDWLRQV�E\�XVLQJ�WKH�6(/(&7
VWDWHPHQW�

� 2WKHU�XVHUV�FDQQRW�YLHZ�WKH�UHVXOWV�RI�WKH
'0/�VWDWHPHQWV�E\�WKH�FXUUHQW�XVHU�

� 7KH�DIIHFWHG�URZV�DUH�ORFNHG��RWKHU�XVHUV
FDQQRW�FKDQJH�WKH�GDWD�ZLWKLQ�WKH�DIIHFWHG
URZV�

&RPPLWWLQJ�&KDQJHV

(YHU\�GDWD�FKDQJH�PDGH�GXULQJ�WKH�WUDQVDFWLRQ�LV�WHPSRUDU\�XQWLO�WKH�WUDQVDFWLRQ�LV�FRPPLWWHG�

6WDWH�RI�WKH�GDWD�EHIRUH�&200,7�RU�52//%$&.�LV�LVVXHG�

� 'DWD�PDQLSXODWLRQ�RSHUDWLRQV�SULPDULO\�DIIHFW�WKH�GDWDEDVH�EXIIHU��WKHUHIRUH��WKH�SUHYLRXV�VWDWH
RI�WKH�GDWD�FDQ�EH�UHFRYHUHG�

� 7KH�FXUUHQW�XVHU�FDQ�UHYLHZ�WKH�UHVXOWV�RI�WKH�GDWD�PDQLSXODWLRQ�RSHUDWLRQV�E\�TXHU\LQJ�WKH
WDEOHV�

� 2WKHU�XVHUV�FDQQRW�YLHZ�WKH�UHVXOWV�RI�WKH�GDWD�PDQLSXODWLRQ�RSHUDWLRQV�PDGH�E\�WKH�FXUUHQW
XVHU��7KH�2UDFOH�6HUYHU�LQVWLWXWHV�UHDG�FRQVLVWHQF\�WR�HQVXUH�WKDW�HDFK�XVHU�VHHV�GDWD�DV�LW
H[LVWHG�DW�WKH�ODVW�FRPPLW�

� 7KH�DIIHFWHG�URZV�DUH�ORFNHG��RWKHU�XVHUV�FDQQRW�FKDQJH�WKH�GDWD�LQ�WKH�DIIHFWHG�URZV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6WDWH�RI�WKH�'DWD�$IWHU�&200,7

� 'DWD�FKDQJHV�DUH�PDGH�SHUPDQHQW�LQ�WKH
GDWDEDVH�

� 7KH�SUHYLRXV�VWDWH�RI�WKH�GDWD�LV
SHUPDQHQWO\�ORVW�

� $OO�XVHUV�FDQ�YLHZ�WKH�UHVXOWV�

� /RFNV�RQ�WKH�DIIHFWHG�URZV�DUH�UHOHDVHG�
WKRVH�URZV�DUH�DYDLODEOH�IRU�RWKHU�XVHUV�WR
PDQLSXODWH�

� $OO�VDYHSRLQWV�DUH�HUDVHG�

&RPPLWWLQJ�&KDQJHV��FRQWLQXHG�

0DNH�DOO�SHQGLQJ�FKDQJHV�SHUPDQHQW�E\�XVLQJ�WKH�&200,7�VWDWHPHQW��)ROORZLQJ�D�&200,7�

6WDWH�RI�WKH�GDWD�DIWHU�D�&200,7�LV�LVVXHG�

� 'DWD�FKDQJHV�DUH�ZULWWHQ�WR�WKH�GDWDEDVH�

� 7KH�SUHYLRXV�VWDWH�RI�WKH�GDWD�LV�SHUPDQHQWO\�ORVW�

� $OO�XVHUV�FDQ�YLHZ�WKH�UHVXOWV�RI�WKH�WUDQVDFWLRQ�

� 7KH�ORFNV�RQ�WKH�DIIHFWHG�URZV�DUH�UHOHDVHG��WKH�URZV�DUH�QRZ�DYDLODEOH�IRU�RWKHU�XVHUV�WR
SHUIRUP�QHZ�GDWD�FKDQJHV�

� $OO�VDYHSRLQWV�DUH�HUDVHG�
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&RPPLWWLQJ�'DWD

64/!�83'$7( HPS

�����6(7� GHSWQR� ���

�����:+(5( HPSQR� ������
��URZ�XSGDWHG�

� 0DNH�WKH�FKDQJHV�

� &RPPLW�WKH�FKDQJHV�
64/!�&200,7�

&RPPLW�FRPSOHWH�

&RPPLWWLQJ�&KDQJHV��FRQWLQXHG�

7KH�VOLGH�H[DPSOH�XSGDWHV�WKH�(03�WDEOH�DQG�VHWV�WKH�GHSDUWPHQW�QXPEHU�IRU�HPSOR\HH�������&ODUN�
WR�����,W�WKHQ�PDNHV�WKH�FKDQJH�SHUPDQHQW�E\�LVVXLQJ�WKH�&200,7�VWDWHPHQW�

([DPSOH

&UHDWH�D�QHZ�$'9(57,6,1*�GHSDUWPHQW�ZLWK�DW�OHDVW�RQH�HPSOR\HH��0DNH�WKH�GDWD�FKDQJH�SHUPDQHQW�

64/!�,16(57�,172�GHSDUWPHQW�GHSWQR��GQDPH��ORF�

�����9$/8(6�����������
$'9(57,6,1*
��
0,$0,
��

��URZ�FUHDWHG�

64/!�83'$7(��HPSOR\HH

�����6(7�����GHSWQR� ���

�����:+(5(���HPSQR� ������

��URZ�XSGDWHG�

64/!�&200,7��

&RPPLW�FRPSOHWH�
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6WDWH�RI�WKH�'DWD�$IWHU�52//%$&.

'LVFDUG�DOO�SHQGLQJ�FKDQJHV�E\�XVLQJ�WKH
52//%$&.�VWDWHPHQW�

� 'DWD�FKDQJHV�DUH�XQGRQH�

� 3UHYLRXV�VWDWH�RI�WKH�GDWD�LV�UHVWRUHG�

� /RFNV�RQ�WKH�DIIHFWHG�URZV�DUH�UHOHDVHG�

64/!�'(/(7(�)520 HPSOR\HH�
���URZV�GHOHWHG�

64/!�52//%$&.�
5ROOEDFN�FRPSOHWH�

5ROOLQJ�%DFN�&KDQJHV

'LVFDUG�DOO�SHQGLQJ�FKDQJHV�E\�XVLQJ�WKH�52//%$&.�VWDWHPHQW��)ROORZLQJ�D�52//%$&.�

� 'DWD�FKDQJHV�DUH�XQGRQH�

� 7KH�SUHYLRXV�VWDWH�RI�WKH�GDWD�LV�UHVWRUHG�

� 7KH�ORFNV�RQ�WKH�DIIHFWHG�URZV�DUH�UHOHDVHG�

([DPSOH

:KLOH�DWWHPSWLQJ�WR�UHPRYH�D�UHFRUG�IURP�WKH�7(67�WDEOH��\RX�FDQ�DFFLGHQWDOO\�HPSW\�WKH�WDEOH��<RX
FDQ�FRUUHFW�WKH�PLVWDNH��UHLVVXH�WKH�SURSHU�VWDWHPHQW��DQG�PDNH�WKH�GDWD�FKDQJH�SHUPDQHQW�

64/!�'(/(7(�)520��WHVW�
�������URZV�GHOHWHG�
64/!�52//%$&.�
5ROOEDFN�FRPSOHWH�
64/!�'(/(7(�)520��WHVW
�����:+(5(��������LG� �����
��URZ�GHOHWHG�
64/!�6(/(&7���

�����)520�����WHVW
�����:+(5(����LG� �����
1R�URZV�VHOHFWHG�
64/!�&200,7�
&RPPLW�FRPSOHWH�
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

5ROOLQJ�%DFN�&KDQJHV
WR�D�0DUNHU

� &UHDWH�D�PDUNHU�LQ�D�FXUUHQW�WUDQVDFWLRQ
E\�XVLQJ�WKH�6$9(32,17�VWDWHPHQW�

� 5ROO�EDFN�WR�WKDW�PDUNHU�E\�XVLQJ�WKH
52//%$&.�72�6$9(32,17�VWDWHPHQW�

64/!�83'$7(���
64/!�6$9(32,17�XSGDWHBGRQH�

6DYHSRLQW�FUHDWHG�

64/!�,16(57���
64/!�52//%$&.�72�XSGDWHBGRQH�

5ROOEDFN�FRPSOHWH�

5ROOLQJ�%DFN�&KDQJHV�WR�D�6DYHSRLQW

<RX�FDQ�FUHDWH�D�PDUNHU�LQ�WKH�FXUUHQW�WUDQVDFWLRQ�E\�XVLQJ�WKH�6$9(32,17�VWDWHPHQW��7KH
WUDQVDFWLRQ�WKHUHIRUH�FDQ�EH�GLYLGHG�LQWR�VPDOOHU�VHFWLRQV��<RX�FDQ�WKHQ�GLVFDUG�SHQGLQJ�FKDQJHV�XS
WR�WKDW�PDUNHU�E\�XVLQJ�WKH�52//%$&.�72�6$9(32,17�VWDWHPHQW�

,I�\RX�FUHDWH�D�VHFRQG�VDYHSRLQW�ZLWK�WKH�VDPH�QDPH�DV�DQ�HDUOLHU�VDYHSRLQW��WKH�HDUOLHU�VDYHSRLQW�LV
GHOHWHG�
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6WDWHPHQW�/HYHO�5ROOEDFN

� ,I�D�VLQJOH�'0/�VWDWHPHQW�IDLOV�GXULQJ
H[HFXWLRQ��RQO\�WKDW�VWDWHPHQW�LV�UROOHG
EDFN�

� 7KH�2UDFOH�6HUYHU�LPSOHPHQWV�DQ
LPSOLFLW�VDYHSRLQW�

� $OO�RWKHU�FKDQJHV�DUH�UHWDLQHG�

� 7KH�XVHU�VKRXOG�WHUPLQDWH�WUDQVDFWLRQV
H[SOLFLWO\�E\�H[HFXWLQJ�D�&200,7�RU
52//%$&.�VWDWHPHQW�

6WDWHPHQW�/HYHO�5ROOEDFN

3DUW�RI�D�WUDQVDFWLRQ�FDQ�EH�GLVFDUGHG�E\�DQ�LPSOLFLW�UROOEDFN�LI�D�VWDWHPHQW�H[HFXWLRQ�HUURU�LV
GHWHFWHG��,I�D�VLQJOH�'0/�VWDWHPHQW�IDLOV�GXULQJ�H[HFXWLRQ�RI�D�WUDQVDFWLRQ��LWV�HIIHFW�LV�XQGRQH�E\�D
VWDWHPHQW�OHYHO�UROOEDFN��EXW�WKH�FKDQJHV�PDGH�E\�WKH�SUHYLRXV�'0/�VWDWHPHQWV�LQ�WKH�WUDQVDFWLRQ
ZLOO�QRW�EH�GLVFDUGHG��7KH\�FDQ�EH�FRPPLWWHG�RU�UROOHG�EDFN�H[SOLFLWO\�E\�WKH�XVHU�

2UDFOH�LVVXHV�DQ�LPSOLFLW�&200,7�EHIRUH�DQG�DIWHU�DQ\�GDWD�GHILQLWLRQ�ODQJXDJH��''/��VWDWHPHQW�
6R��HYHQ�LI�\RXU�''/�VWDWHPHQW�GRHV�QRW�H[HFXWH�VXFFHVVIXOO\��\RX�FDQQRW�UROO�EDFN�WKH�SUHYLRXV
VWDWHPHQW�EHFDXVH�WKH�VHUYHU�LVVXHG�D�FRPPLW�

7HUPLQDWH�\RXU�WUDQVDFWLRQV�H[SOLFLWO\�E\�H[HFXWLQJ�D�&200,7�RU�52//%$&.�VWDWHPHQW�
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5HDG�&RQVLVWHQF\

'DWDEDVH�XVHUV�PDNH�WZR�W\SHV�RI�DFFHVV�WR�WKH�GDWDEDVH�

� 5HDG�RSHUDWLRQV��6(/(&7�VWDWHPHQW�

� :ULWH�RSHUDWLRQV��,16(57��83'$7(��'(/(7(�VWDWHPHQWV�

<RX�QHHG�UHDG�FRQVLVWHQF\�VR�WKDW�WKH�IROORZLQJ�RFFXU�

� 7KH�GDWDEDVH�UHDGHU�DQG�ZULWHU�DUH�HQVXUHG�D�FRQVLVWHQW�YLHZ�RI�WKH�GDWD�

� 5HDGHUV�GR�QRW�YLHZ�GDWD�WKDW�LV�LQ�WKH�SURFHVV�RI�EHLQJ�FKDQJHG�

� :ULWHUV�DUH�HQVXUHG�WKDW�WKH�FKDQJHV�WR�WKH�GDWDEDVH�DUH�GRQH�LQ�D�FRQVLVWHQW�ZD\�

� &KDQJHV�PDGH�E\�RQH�ZULWHU�GR�QRW�GLVUXSW�RU�FRQIOLFW�ZLWK�FKDQJHV�DQRWKHU�ZULWHU
LV�PDNLQJ�

7KH�SXUSRVH�RI�UHDG�FRQVLVWHQF\�LV�WR�HQVXUH�WKDW�HDFK�XVHU�VHHV�GDWD�DV�LW�H[LVWHG�DW�WKH
ODVW�FRPPLW��EHIRUH�D�'0/�RSHUDWLRQ�VWDUWHG�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

5HDG�&RQVLVWHQF\

� 5HDG�FRQVLVWHQF\�JXDUDQWHHV�D
FRQVLVWHQW�YLHZ�RI�WKH�GDWD�DW�DOO�WLPHV�

� &KDQJHV�PDGH�E\�RQH�XVHU�GR�QRW
FRQIOLFW�ZLWK�FKDQJHV�PDGH�E\�DQRWKHU
XVHU�

� 5HDG�FRQVLVWHQF\�HQVXUHV�WKDW�RQ�WKH
VDPH�GDWD�

± 5HDGHUV�GR�QRW�ZDLW�IRU�ZULWHUV

± :ULWHUV�GR�QRW�ZDLW�IRU�UHDGHUV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

,PSOHPHQWDWLRQ�RI�5HDG
&RQVLVWHQF\

83'$7(�HPS
6(7����VDO� �����
:+(5(��HQDPH� 
�������
6&277
�

'DWD
EORFNV

5ROOEDFN
VHJPHQWV

FKDQJHG
DQG
XQFKDQJHG
GDWD

EHIRUH
FKDQJH
³ROG´�GDWD

8VHU�$

8VHU�%

5HDG
FRQVLVWHQW
LPDJH

6(/(&7��

)520 HPS�

,PSOHPHQWDWLRQ�RI�5HDG�&RQVLVWHQF\

5HDG�FRQVLVWHQF\�LV�DQ�DXWRPDWLF�LPSOHPHQWDWLRQ��,W�NHHSV�D�SDUWLDO�FRS\�RI�WKH�GDWDEDVH�LQ�UROOEDFN
VHJPHQWV�

:KHQ�DQ�LQVHUW��XSGDWH��RU�GHOHWH�RSHUDWLRQ�LV�PDGH�WR�WKH�GDWDEDVH��WKH�2UDFOH�6HUYHU�WDNHV�D�FRS\�RI
WKH�GDWD�EHIRUH�LW�LV�FKDQJHG�DQG�ZULWHV�LW�WR�D�UROOEDFN�VHJPHQW�

$OO�UHDGHUV��H[FHSW�WKH�RQH�ZKR�LVVXHG�WKH�FKDQJH��VWLOO�VHH�WKH�GDWDEDVH�DV�LW�H[LVWHG�EHIRUH�WKH
FKDQJHV�VWDUWHG��WKH\�YLHZ�WKH�UROOEDFN�VHJPHQWV¶�³VQDSVKRW´�RI�WKH�GDWD�

%HIRUH�FKDQJHV�DUH�FRPPLWWHG�WR�WKH�GDWDEDVH��RQO\�WKH�XVHU�ZKR�LV�PRGLI\LQJ�WKH�GDWD�VHHV�WKH
GDWDEDVH�ZLWK�WKH�DOWHUDWLRQV��HYHU\RQH�HOVH�VHHV�WKH�VQDSVKRW�LQ�WKH�UROOEDFN�VHJPHQW��7KLV
JXDUDQWHHV�WKDW�UHDGHUV�RI�WKH�GDWD�UHDG�FRQVLVWHQW�GDWD�WKDW�LV�QRW�FXUUHQWO\�XQGHUJRLQJ�FKDQJH�

:KHQ�D�'0/�VWDWHPHQW�LV�FRPPLWWHG��WKH�FKDQJH�PDGH�WR�WKH�GDWDEDVH�EHFRPHV�YLVLEOH�WR�DQ\RQH
H[HFXWLQJ�D�6(/(&7�VWDWHPHQW��7KH�VSDFH�RFFXSLHG�E\�WKH�³ROG´�GDWD�LQ�WKH�UROOEDFN�VHJPHQW�ILOH�LV
IUHHG�IRU�UHXVH�

,I�WKH�WUDQVDFWLRQ�LV�UROOHG�EDFN��WKH�FKDQJHV�DUH�XQGRQH�

� 7KH�RULJLQDO��ROGHU�YHUVLRQ��RI�WKH�GDWD�LQ�WKH�UROOEDFN�VHJPHQW�LV�ZULWWHQ�EDFN�WR�WKH�WDEOH�

� $OO�XVHUV�VHH�WKH�GDWDEDVH�DV�LW�H[LVWHG�EHIRUH�WKH�WUDQVDFWLRQ�EHJDQ�
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

/RFNLQJ

2UDFOH�ORFNV�

� 3UHYHQW�GHVWUXFWLYH�LQWHUDFWLRQ�EHWZHHQ
FRQFXUUHQW�WUDQVDFWLRQV

� 5HTXLUH�QR�XVHU�DFWLRQ
� $XWRPDWLFDOO\�XVH�WKH�ORZHVW�OHYHO�RI
UHVWULFWLYHQHVV

� $UH�KHOG�IRU�WKH�GXUDWLRQ�RI�WKH
WUDQVDFWLRQ

� +DYH�WZR�EDVLF�PRGHV�
± ([FOXVLYH
± 6KDUH

:KDW�$UH�/RFNV"

/RFNV�DUH�PHFKDQLVPV�WKDW�SUHYHQW�GHVWUXFWLYH�LQWHUDFWLRQ�EHWZHHQ�WUDQVDFWLRQV�DFFHVVLQJ�WKH�VDPH
UHVRXUFH��HLWKHU�D�XVHU�REMHFW��VXFK�DV�WDEOHV�RU�URZV��RU�V\VWHP�REMHFWV�QRW�YLVLEOH�WR�XVHUV��VXFK�DV
VKDUHG�GDWD�VWUXFWXUHV�DQG�GDWD�GLFWLRQDU\�URZV��

+RZ�2UDFOH�/RFNV�'DWD

/RFNLQJ�LQ�DQ�2UDFOH�GDWDEDVH�LV�IXOO\�DXWRPDWLF�DQG�UHTXLUHV�QR�XVHU�DFWLRQ��,PSOLFLW�ORFNLQJ�RFFXUV
IRU�DOO�64/�VWDWHPHQWV�H[FHSW�6(/(&7��7KH�2UDFOH�GHIDXOW�ORFNLQJ�PHFKDQLVP�DXWRPDWLFDOO\�XVHV
WKH�ORZHVW�DSSOLFDEOH�OHYHO�RI�UHVWULFWLYHQHVV��WKXV�SURYLGLQJ�WKH�KLJKHVW�GHJUHH�RI�FRQFXUUHQF\�DQG
PD[LPXP�GDWD�LQWHJULW\��2UDFOH�DOVR�DOORZV�WKH�XVHU�WR�ORFN�GDWD�PDQXDOO\�

/RFNLQJ�0RGHV

2UDFOH�XVHV�WZR�PRGHV�RI�ORFNLQJ�LQ�D�PXOWLXVHU�GDWDEDVH�

/RFN�0RGH 'HVFULSWLRQ

H[FOXVLYH 3UHYHQWV�D�UHVRXUFH�IURP�EHLQJ�VKDUHG�
7KH�ILUVW�WUDQVDFWLRQ�WR�ORFN�D�UHVRXUFH�H[FOXVLYHO\��LV�WKH�RQO\�WUDQVDFWLRQ�WKDW
FDQ�DOWHU�WKH�UHVRXUFH�XQWLO�WKH�H[FOXVLYH�ORFN�LV�UHOHDVHG�

VKDUH�ORFN $OORZV�WKH�UHVRXUFH�WR�EH�VKDUHG�
0XOWLSOH�XVHUV�UHDGLQJ�GDWD�FDQ�VKDUH�WKH�GDWD��KROGLQJ�VKDUH�ORFNV�WR�SUHYHQW
FRQFXUUHQW�DFFHVV�E\�D�ZULWHU��ZKR�QHHGV�DQ�H[FOXVLYH�ORFN��
6HYHUDO�WUDQVDFWLRQV�FDQ�DFTXLUH�VKDUH�ORFNV�RQ�WKH�VDPH�UHVRXUFH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

6XPPDU\

0DQLSXODWH�GDWD�LQ�WKH�2UDFOH�GDWDEDVH�E\�XVLQJ�WKH�,16(57��83'$7(��DQG�'(/(7(�VWDWHPHQWV�
&RQWURO�GDWD�FKDQJHV�E\�XVLQJ�WKH�&200,7��6$9(32,17��DQG�52//%$&.�VWDWHPHQWV�

7KH�2UDFOH�6HUYHU�JXDUDQWHHV�D�FRQVLVWHQW�YLHZ�RI�GDWD�DW�DOO�WLPHV�

/RFNLQJ�FDQ�EH�LPSOLFLW�RU�H[SOLFLW�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6XPPDU\

'HVFULSWLRQ

$GGV�D�QHZ�URZ�WR�WKH�WDEOH

0RGLILHV�H[LVWLQJ�URZV�LQ�WKH�WDEOH

5HPRYHV�H[LVWLQJ�URZV�IURP�WKH�WDEOH

0DNHV�DOO�SHQGLQJ�FKDQJHV�SHUPDQHQW

$OORZV�D�UROOEDFN�WR�WKH�VDYHSRLQW�PDUNHU

'LVFDUGV�DOO�SHQGLQJ�GDWD�FKDQJHV

6WDWHPHQW

,16(57

83'$7(

'(/(7(

&200,7

6$9(32,17

52//%$&.
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

3UDFWLFH�2YHUYLHZ

� ,QVHUWLQJ�URZV�LQWR�WKH�WDEOHV

� 8SGDWLQJ�DQG�GHOHWLQJ�URZV�LQ�WKH�WDEOH

� &RQWUROOLQJ�WUDQVDFWLRQV

3UDFWLFH�2YHUYLHZ

,Q�WKLV�SUDFWLFH��\RX�ZLOO�DGG�URZV�WR�WKH�0<B(03/2<((�WDEOH��XSGDWH�DQG�GHOHWH�GDWD�IURP�WKH
WDEOH��DQG�FRQWURO�\RXU�WUDQVDFWLRQV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

3UDFWLFH��

,QVHUW�GDWD�LQWR�WKH�0<B(03/2<((�WDEOH�

�� 5XQ�WKH�ODE�B��VTO�VFULSW�WR�EXLOG�WKH�0<B(03/2<((�WDEOH�WKDW�ZLOO�EH�XVHG�IRU�WKH�ODE�

�� 'HVFULEH�WKH�VWUXFWXUH�RI�WKH�0<B(03/2<((�WDEOH�WR�LGHQWLI\�WKH�FROXPQ�QDPHV�

��1DPH���������1XOO"�����7\SH

�������������������������������

��,'�����������127�18//��180%(5���

��/$67B1$0(��������������9$5&+$5�����

��),567B1$0(�������������9$5&+$5�����

��86(5,'�����������������9$5&+$5����

��6$/$5<�����������������180%(5�����

�� $GG�WKH�ILUVW�URZ�RI�GDWD�WR�WKH�0<B(03/2<((�WDEOH�IURP�WKH�IROORZLQJ�VDPSOH�GDWD��'R�QRW
OLVW�WKH�FROXPQV�LQ�WKH�,16(57�FODXVH�

�� 3RSXODWH�WKH�0<B(03/2<((�WDEOH�ZLWK�WKH�VHFRQG�URZ�RI�VDPSOH�GDWD�IURP�WKH�SUHFHGLQJ�OLVW�
7KLV�WLPH��OLVW�WKH�FROXPQV�H[SOLFLWO\�LQ�WKH�,16(57�FODXVH�

�� &RQILUP�\RXU�DGGLWLRQ�WR�WKH�WDEOH�

���,'�/$67B1$0(���),567B1$0(�86(5,'��6$/$5<
�������������������������������������������
������3DWHO�������5DOSK ���USDWHO��������
������'DQFV�������%HWW\ ���EGDQFV��������

,' /$67B1$0( ),567B1$0( 86(5,' 6$/$5<

� 3DWHO 5DOSK USDWHO ���

� 'DQFV %HWW\ EGDQFV ���

� %LUL %HQ EELUL ����

� 1HZPDQ &KDG FQHZPDQ ���

� 5RSHEXUQ $XGU\ DURSHEXU ����
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3UDFWLFH����FRQWLQXHG�

�� &UHDWH�D�VFULSW�QDPHG�ORDGHPS�VTO�WR�ORDG�URZV�LQWR�WKH�0<B(03/2<((�WDEOH�
LQWHUDFWLYHO\��3URPSW�WKH�XVHU�IRU�WKH�HPSOR\HH¶V�LG��ILUVW�QDPH��ODVW�QDPH��DQG�VDODU\��
&RQFDWHQDWH�WKH�ILUVW�OHWWHU�RI�WKH�ILUVW�QDPH�DQG�WKH�ILUVW�VHYHQ�FKDUDFWHUV�RI�WKH�ODVW�QDPH�WR
SURGXFH�WKH�XVHULG�

�� 3RSXODWH�WKH�WDEOH�ZLWK�WKH�QH[W�WZR�URZV�RI�VDPSOH�GDWD�E\�UXQQLQJ�WKH�VFULSW�WKDW�\RX�FUHDWHG�

�� &RQILUP�\RXU�DGGLWLRQV�WR�WKH�WDEOH�

�,'��/$67B1$0(��),567B1$0(�86(5,'��6$/$5<

�����������������������������������������

�����3DWHO������5DOSK������USDWHO��������
�����'DQFV������%HWW\������EGDQFV��������
�����%LUL�������%HQ��������EELUL���������
�����1HZPDQ�����&KDG�������FQHZPDQ�������

�� 0DNH�WKH�GDWD�DGGLWLRQV�SHUPDQHQW�

8SGDWH�DQG�GHOHWH�GDWD�LQ�WKH�0<B(03/2<((�WDEOH�

��� &KDQJH�WKH�ODVW�QDPH�RI�HPSOR\HH���WR�'UH[OHU�

��� &KDQJH�WKH�VDODU\�WR������IRU�DOO�HPSOR\HHV�ZLWK�D�VDODU\�OHVV�WKDQ�����

��� 9HULI\�\RXU�FKDQJHV�WR�WKH�WDEOH�

��/$67B1$0(�6$/$5<
������������������
��3DWHO�����������
��'DQFV�����������
��'UH[OHU���������
��1HZPDQ����������

��� 'HOHWH�%HWW\�'DQFV�IURP�WKH�0<B(03/2<((�WDEOH�

��� &RQILUP�\RXU�FKDQJHV�WR�WKH�WDEOH�

���,'�/$67B1$0(��),567B1$0(�86(5,'�6$/$5<
�����������������������������������������
������3DWHO������5DOSK������USDWHO�������
������'UH[OHU����%HQ��������EELUL��������
������1HZPDQ�����&KDG�������FQHZPDQ������
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3UDFWLFH����FRQWLQXHG�

��� &RPPLW�DOO�SHQGLQJ�FKDQJHV�

&RQWURO�GDWD�WUDQVDFWLRQ�WR�WKH�0<B(03/2<((�WDEOH�

��� 3RSXODWH�WKH�WDEOH�ZLWK�WKH�ODVW�URZ�RI�VDPSOH�GDWD�E\�UXQQLQJ�WKH�VFULSW�WKDW�\RX�FUHDWHG�LQ
VWHS���

��� &RQILUP�\RXU�DGGLWLRQ�WR�WKH�WDEOH�

�������,'�/$67B1$0(�),567B1$0(��86(5,'���6$/$5<
�����������������������������������������������
����������3DWHO�����5DOSK�������USDWHO���������
����������'UH[OHU���%HQ���������EELUL����������
����������1HZPDQ����&KDG��������FQHZPDQ��������
����������5RSHEXUQ��$XGU\�������DURSHEXU�������

��� 0DUN�DQ�LQWHUPHGLDWH�SRLQW�LQ�WKH�SURFHVVLQJ�RI�WKH�WUDQVDFWLRQ�

��� (PSW\�WKH�HQWLUH�WDEOH�

��� &RQILUP�WKDW�WKH�WDEOH�LV�HPSW\�

��� 'LVFDUG�WKH�PRVW�UHFHQW�'(/(7(�RSHUDWLRQ�ZLWKRXW�GLVFDUGLQJ�WKH�HDUOLHU�,16(57�RSHUDWLRQ�

��� &RQILUP�WKDW�WKH�QHZ�URZ�LV�VWLOO�LQWDFW�

,' /$67B1$0( ),567B1$0( 86(5,' 6$/$5<
��� ��������� ���������� ���������������

� � 3DWHO 5DOSK USDWHO���������
� 'UH[OHU %HQ EELUL ����

��������� 1HZPDQ &KDG FQHZPDQ��������
� 5RSHEXUQ $XGU\ DURSHEXU ����

��� 0DNH�WKH�GDWD�DGGLWLRQ�SHUPDQHQW�



&RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

����

&UHDWLQJ�DQG�0DQDJLQJ
7DEOHV
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/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�OHDUQ�DERXW�PDLQ�GDWDEDVH�REMHFWV�DQG�WKHLU�UHODWLRQVKLSV�WR�HDFK�RWKHU��<RX
ZLOO�DOVR�OHDUQ�KRZ�WR�FUHDWH��DOWHU��DQG�GURS�WDEOHV�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2EMHFWLYHV

$IWHU�FRPSOHWLQJ�WKLV�OHVVRQ��\RX�VKRXOG
EH�DEOH�WR�GR�WKH�IROORZLQJ�

� 'HVFULEH�WKH�PDLQ�GDWDEDVH�REMHFWV

� &UHDWH�WDEOHV

� 'HVFULEH�WKH�GDWDW\SHV�WKDW�FDQ�EH�XVHG
ZKHQ�VSHFLI\LQJ�FROXPQ�GHILQLWLRQ

� $OWHU�WDEOH�GHILQLWLRQV

� 'URS��UHQDPH��DQG�WUXQFDWH�WDEOHV
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'DWDEDVH�2EMHFWV

$Q�2UDFOH�GDWDEDVH�FDQ�FRQWDLQ�PXOWLSOH�GDWD�VWUXFWXUHV��(DFK�VWUXFWXUH�VKRXOG�EH�RXWOLQHG�LQ�WKH�GDWDEDVH
GHVLJQ�VR�WKDW�LW�FDQ�EH�FUHDWHG�GXULQJ�WKH�EXLOG�VWDJH�RI�GDWDEDVH�GHYHORSPHQW�

� 7DEOH��6WRUHV�GDWD

� 9LHZ��6XEVHW�RI�GDWD�IURP�RQH�RU�PRUH�WDEOHV

� 6HTXHQFH��*HQHUDWHV�SULPDU\�NH\�YDOXHV

� ,QGH[��,PSURYHV�WKH�SHUIRUPDQFH�RI�VRPH�TXHULHV

� 6\QRQ\P��*LYHV�DOWHUQDWLYH�QDPHV�WR�REMHFWV

2UDFOH��7DEOH�6WUXFWXUHV

� 7DEOHV�FDQ�EH�FUHDWHG�DW�DQ\�WLPH��HYHQ�ZKLOH�XVHUV�DUH�XVLQJ�WKH�GDWDEDVH�

� <RX�GR�QRW�QHHG�WR�VSHFLI\�WKH�VL]H�RI�DQ\�WDEOH��7KH�VL]H�LV�XOWLPDWHO\�GHILQHG�E\�WKH�DPRXQW�RI
VSDFH�DOORFDWHG�WR�WKH�GDWDEDVH�DV�D�ZKROH��,W�LV�LPSRUWDQW��KRZHYHU��WR�HVWLPDWH�KRZ�PXFK�VSDFH�D
WDEOH�ZLOO�XVH�RYHU�WLPH�

� 7DEOH�VWUXFWXUH�FDQ�EH�PRGLILHG�RQOLQH�

1RWH��0RUH�GDWDEDVH�REMHFWV�DUH�DYDLODEOH�EXW�DUH�QRW�FRYHUHG�LQ�WKLV�FRXUVH�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'DWDEDVH�2EMHFWV

2EMHFW 'HVFULSWLRQ

7DEOH %DVLF�XQLW�RI�VWRUDJH��FRPSRVHG�RI�URZV��

DQG�FROXPQV

9LHZ� /RJLFDOO\�UHSUHVHQWV�VXEVHWV�RI�GDWD�IURP

RQH�RU�PRUH�WDEOHV

6HTXHQFH� *HQHUDWHV�SULPDU\�NH\�YDOXHV

,QGH[ ,PSURYHV�WKH�SHUIRUPDQFH�RI�VRPH�TXHULHV

6\QRQ\P� *LYHV�DOWHUQDWLYH�QDPHV�WR�REMHFWV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

1DPLQJ�5XOHV

1DPH�GDWDEDVH�WDEOHV�DQG�FROXPQV�DFFRUGLQJ�WR�WKH�VWDQGDUG�UXOHV�IRU�QDPLQJ�DQ\�2UDFOH�GDWDEDVH
REMHFW�

� 7DEOH�QDPHV�DQG�FROXPQ�QDPHV�PXVW�EHJLQ�ZLWK�D�OHWWHU�DQG�FDQ�EH��±���FKDUDFWHUV�ORQJ�

� 1DPHV�PXVW�FRQWDLQ�RQO\�WKH�FKDUDFWHUV�$±=��D±]���±���B��XQGHUVFRUH������DQG����OHJDO
FKDUDFWHUV��EXW�WKHLU�XVH�LV�GLVFRXUDJHG��

� 1DPHV�PXVW�QRW�GXSOLFDWH�WKH�QDPH�RI�DQRWKHU�REMHFW�RZQHG�E\�WKH�VDPH�2UDFOH�6HUYHU�XVHU�

� 1DPHV�PXVW�QRW�EH�DQ�2UDFOH�6HUYHU�UHVHUYHG�ZRUG�

1DPLQJ�*XLGHOLQHV

� 8VH�GHVFULSWLYH�QDPHV�IRU�WDEOHV�DQG�RWKHU�GDWDEDVH�REMHFWV�

� 1DPH�WKH�VDPH�HQWLW\�FRQVLVWHQWO\�LQ�GLIIHUHQW�WDEOHV��)RU�H[DPSOH��WKH�GHSDUWPHQW�QXPEHU
FROXPQ�LV�FDOOHG�'(3712�LQ�ERWK�WKH�(03�WDEOH�DQG�WKH�'(37�WDEOH�

1RWH��1DPHV�DUH�FDVH�LQVHQVLWLYH��)RU�H[DPSOH��(03�LV�WUHDWHG�DV�WKH�VDPH�QDPH�DV�H03�RU�H0S�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³2EMHFW�1DPHV�DQG�4XDOLILHUV�´

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

1DPLQJ�&RQYHQWLRQV

� 0XVW�EHJLQ�ZLWK�D�OHWWHU

� &DQ�EH��±���FKDUDFWHUV�ORQJ

� 0XVW�FRQWDLQ�RQO\�$±=��D±]���±���B����
DQG��

� 0XVW�QRW�GXSOLFDWH�WKH�QDPH�RI�DQRWKHU
REMHFW�RZQHG�E\�WKH�VDPH�XVHU

� 0XVW�QRW�EH�DQ�2UDFOH�6HUYHU�UHVHUYHG
ZRUG



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

7KH�&5($7(�7$%/(�6WDWHPHQW

&UHDWH�WDEOHV�WR�VWRUH�GDWD�E\�H[HFXWLQJ�WKH�64/�&5($7(�7$%/(�VWDWHPHQW��7KLV�VWDWHPHQW�LV�RQH
RI�WKH�GDWD�GHILQLWLRQ�ODQJXDJH��''/��VWDWHPHQWV��ZKLFK�DUH�FRYHUHG�LQ�VXEVHTXHQW�OHVVRQV��''/
VWDWHPHQWV�DUH�D�VXEVHW�RI�64/�VWDWHPHQWV�XVHG�WR�FUHDWH��PRGLI\��RU�UHPRYH�2UDFOH��GDWDEDVH
VWUXFWXUHV��7KHVH�VWDWHPHQWV�KDYH�DQ�LPPHGLDWH�HIIHFW�RQ�WKH�GDWDEDVH��DQG�WKH\�DOVR�UHFRUG
LQIRUPDWLRQ�LQ�WKH�GDWD�GLFWLRQDU\�

7R�FUHDWH�D�WDEOH��D�XVHU�PXVW�KDYH�WKH�&5($7(�7$%/(�SULYLOHJH�DQG�D�VWRUDJH�DUHD�LQ�ZKLFK�WR
FUHDWH�REMHFWV��7KH�GDWDEDVH�DGPLQLVWUDWRU�XVHV�GDWD�FRQWURO�ODQJXDJH��'&/��VWDWHPHQWV��ZKLFK�DUH
FRYHUHG�LQ�D�ODWHU�OHVVRQ��WR�JUDQW�SULYLOHJHV�WR�XVHUV�

,Q�WKH�V\QWD[�

*/2%$/�7(0325$5<� VSHFLILHV�WKDW�WKH�WDEOH�LV�WHPSRUDU\�DQG�WKDW�LWV�GHILQLWLRQ�LV�
YLVLEOH�WR�DOO�VHVVLRQV��7KH�GDWD�LQ�D�WHPSRUDU\�WDEOH�LV�YLVLEOH
RQO\�WR�WKH�VHVVLRQ�WKDW�LQVHUWV�WKH�GDWD�LQWR�WKH�WDEOH�

VFKHPD LV�WKH�VDPH�DV�WKH�RZQHU¶V�QDPH

WDEOH LV�WKH�QDPH�RI�WKH�WDEOH

'()$8/7�H[SU VSHFLILHV�D�GHIDXOW�YDOXH�LI�D�YDOXH�LV�RPLWWHG�LQ�WKH�
,16(57�VWDWHPHQW

FROXPQ LV�WKH�QDPH�RI�WKH�FROXPQ

GDWDW\SH LV�WKH�FROXPQ¶V�GDWDW\SH�DQG�OHQJWK

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�&5($7(�7$%/(�6WDWHPHQW

� <RX�PXVW�KDYH��

± &5($7(�7$%/(�SULYLOHJH

± $�VWRUDJH�DUHD

� <RX�VSHFLI\�

± 7DEOH�QDPH

± &ROXPQ�QDPH��FROXPQ�GDWDW\SH��DQG
FROXPQ�VL]H

&5($7(�>*/2%$/�7(0325$5<@�7$%/(�>VFKHPD�@WDEOH

�����FROXPQ�GDWDW\SH�>'()$8/7�H[SU@>�����@��



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

5HIHUHQFLQJ�$QRWKHU�8VHU¶V
7DEOHV

� 7DEOHV�EHORQJLQJ�WR�RWKHU�XVHUV�DUH�QRW
LQ�WKH�XVHU¶V�VFKHPD�

� <RX�VKRXOG�XVH�WKH�RZQHU¶V�QDPH�DV�D
SUHIL[�WR�WKH�WDEOH�

5HIHUHQFLQJ�$QRWKHU�8VHU¶V�7DEOHV

$�VFKHPD�LV�D�FROOHFWLRQ�RI�REMHFWV��6FKHPD�REMHFWV�DUH�WKH�ORJLFDO�VWUXFWXUHV�WKDW�GLUHFWO\�UHIHU�WR�WKH
GDWD�LQ�D�GDWDEDVH��6FKHPD�REMHFWV�LQFOXGH�WDEOHV��YLHZV��V\QRQ\PV��VHTXHQFHV��VWRUHG�SURFHGXUHV�
LQGH[HV��FOXVWHUV��DQG�GDWDEDVH�OLQNV�

,I�D�WDEOH�GRHV�QRW�EHORQJ�WR�WKH�XVHU��WKH�RZQHU¶V�QDPH�PXVW�EH�SUHIL[HG�WR�WKH�WDEOH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�'()$8/7�2SWLRQ
� 6SHFLI\�D�GHIDXOW�YDOXH�IRU�D�FROXPQ�GXULQJ
DQ�LQVHUW�

«�KLUHGDWH�'$7(�'()$8/7�6<6'$7(��«�

� /HJDO�YDOXHV�DUH�OLWHUDO�YDOXH��H[SUHVVLRQ�
RU�64/�IXQFWLRQ�

� ,OOHJDO�YDOXHV�DUH�DQRWKHU�FROXPQ¶V�QDPH�RU
SVHXGRFROXPQ�

� 7KH�GHIDXOW�GDWDW\SH�PXVW�PDWFK�WKH
FROXPQ�GDWDW\SH�

7KH�'()$8/7�2SWLRQ

$�FROXPQ�FDQ�EH�JLYHQ�D�GHIDXOW�YDOXH�E\�XVLQJ�WKH�'()$8/7�RSWLRQ��7KLV�RSWLRQ�SUHYHQWV�QXOO
YDOXHV�IURP�HQWHULQJ�WKH�FROXPQV�LI�D�URZ�LV�LQVHUWHG�ZLWKRXW�D�YDOXH�IRU�WKH�FROXPQ��7KH�GHIDXOW
YDOXH�FDQ�EH�D�OLWHUDO��DQ�H[SUHVVLRQ��RU�D�64/�IXQFWLRQ��VXFK�DV�6<6'$7(�DQG�86(5��EXW�WKH�YDOXH
FDQQRW�EH�WKH�QDPH�RI�DQRWKHU�FROXPQ�RU�D�SVHXGRFROXPQ��VXFK�DV�1(;79$/�RU�&8559$/��7KH
GHIDXOW�H[SUHVVLRQ�PXVW�PDWFK�WKH�GDWDW\SH�RI�WKH�FROXPQ�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&UHDWLQJ�7DEOHV

�

64/!�&5($7(�7$%/(�GHSW

��� �GHSWQR� 180%(5����

����� GQDPH� 9$5&+$5������
����� ORF� 9$5&+$5�������

7DEOH�FUHDWHG�

� &UHDWH�WKH�WDEOH�

� &RQILUP�WDEOH�FUHDWLRQ�
�64/!�'(6&5,%(�GHSW

�1DPH������������������������1XOO"����7\SH
�����������������������������������������������

�'(3712�������������������������������180%(5���

�'1$0(��������������������������������9$5&+$5�����
�/2&����������������������������������9$5&+$5�����

&UHDWLQJ�7DEOHV

7KH�H[DPSOH�RQ�WKH�VOLGH�FUHDWHV�WKH�'(37�WDEOH��ZLWK�WKUHH�FROXPQV²QDPHO\��'(3712��'1$0(�
DQG�/2&��,W�IXUWKHU�FRQILUPV�WKH�FUHDWLRQ�RI�WKH�WDEOH�E\�LVVXLQJ�WKH�'(6&5,%(�FRPPDQG�

6LQFH�FUHDWLQJ�D�WDEOH�LV�D�''/�VWDWHPHQW��DQ�DXWRPDWLF�FRPPLW�WDNHV�SODFH�ZKHQ�WKLV�VWDWHPHQW�LV
H[HFXWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7DEOHV�LQ�WKH�2UDFOH�'DWDEDVH

� 8VHU�7DEOHV

± &ROOHFWLRQ�RI�WDEOHV�FUHDWHG�DQG
PDLQWDLQHG�E\�WKH�XVHU

± &RQWDLQ�XVHU�LQIRUPDWLRQ

� 'DWD�'LFWLRQDU\

± &ROOHFWLRQ�RI�WDEOHV�FUHDWHG�DQG
PDLQWDLQHG�E\�WKH�2UDFOH�VHUYHU

± &RQWDLQ�GDWDEDVH�LQIRUPDWLRQ

7DEOHV�LQ�WKH�2UDFOH�'DWDEDVH

8VHU�WDEOHV�DUH�WDEOHV�FUHDWHG�E\�WKH�XVHU��VXFK�DV�(03��7KHUH�LV�DQRWKHU�FROOHFWLRQ�RI�WDEOHV�DQG
YLHZV�LQ�WKH�2UDFOH�GDWDEDVH�NQRZQ�DV�WKH�GDWD�GLFWLRQDU\��7KLV�FROOHFWLRQ�LV�FUHDWHG�DQG�PDLQWDLQHG
E\�WKH�2UDFOH�6HUYHU�DQG�FRQWDLQV�LQIRUPDWLRQ�DERXW�WKH�GDWDEDVH�

$OO�GDWD�GLFWLRQDU\�WDEOHV�DUH�RZQHG�E\�WKH�6<6�XVHU��7KH�EDVH�WDEOHV�DUH�UDUHO\�DFFHVVHG�E\�WKH�XVHU
EHFDXVH�WKH�LQIRUPDWLRQ�LQ�WKHP�LV�QRW�HDV\�WR�XQGHUVWDQG��7KHUHIRUH��XVHUV�W\SLFDOO\�DFFHVV�GDWD
GLFWLRQDU\�YLHZV�EHFDXVH�WKH�LQIRUPDWLRQ�LV�SUHVHQWHG�LQ�D�IRUPDW�WKDW�LV�HDVLHU�WR�XQGHUVWDQG�
,QIRUPDWLRQ�VWRUHG�LQ�WKH�GDWD�GLFWLRQDU\�LQFOXGH�QDPHV�RI�WKH�2UDFOH�6HUYHU�XVHUV��SULYLOHJHV�JUDQWHG
WR�XVHUV��GDWDEDVH�REMHFW�QDPHV��WDEOH�FRQVWUDLQWV��DQG�DXGLWLQJ�LQIRUPDWLRQ�

7KHUH�DUH�IRXU�FDWHJRULHV�RI�GDWD�GLFWLRQDU\�YLHZV��HDFK�FDWHJRU\�KDV�D�GLVWLQFW�SUHIL[�ZKLFK�UHIOHFWV
WKHLU�LQWHQGHG�XVH�

3UHIL[ 'HVFULSWLRQ

86(5B 7KHVH�YLHZV�FRQWDLQ�LQIRUPDWLRQ�DERXW�REMHFWV�RZQHG�E\�WKH�XVHU

$//B 7KHVH�YLHZV�FRQWDLQ�LQIRUPDWLRQ�DERXW�DOO�RI�WKH�WDEOHV��REMHFW�WDEOHV
DQG�UHODWLRQDO�WDEOHV��DFFHVVLEOH�WR�WKH�XVHU�

'%$B 7KHVH�YLHZV�DUH�UHVWULFWHG�YLHZV��7KHVH�YLHZV�FDQ�EH�DFFHVVHG�RQO\
E\�SHRSOH�ZKR�KDYH�EHHQ�DVVLJQHG�WKH�UROH�'%$�

9�B 7KHVH�YLHZV�FRQWDLQ�LQIRUPDWLRQ�DERXW�G\QDPLF�SHUIRUPDQFH�YLHZV�
GDWDEDVH�VHUYHU�SHUIRUPDQFH�DQG�ORFNLQJ�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

4XHU\LQJ�WKH�'DWD�'LFWLRQDU\

��

� 9LHZ�GLVWLQFW�REMHFW�W\SHV�RZQHG�E\�WKH
XVHU�

� 9LHZ�WDEOHV��YLHZV��V\QRQ\PV��DQG
VHTXHQFHV�RZQHG�E\�WKH�XVHU�

64/!�6(/(&7 
�

��� )520 XVHUBWDEOHV�

64/!�6(/(&7 ',67,1&7�REMHFWBW\SH�

��� )520� XVHUBREMHFWV�

64/!�6(/(&7 
�

��� )520 XVHUBFDWDORJ�

� 'HVFULEH�WDEOHV�RZQHG�E\�WKH�XVHU�

4XHU\LQJ�WKH�'DWD�'LFWLRQDU\

<RX�FDQ�TXHU\�WKH�GDWD�GLFWLRQDU\�WDEOHV�WR�YLHZ�YDULRXV�GDWDEDVH�REMHFWV�RZQHG�E\�\RX��7KH�GDWD
GLFWLRQDU\�WDEOHV�IUHTXHQWO\�XVHG�DUH�WKHVH�

� 86(5B7$%/(6

� 86(5B2%-(&76

� 86(5B&$7$/2*

1RWH��86(5B&$7$/2*�KDV�D�V\QRQ\P�FDOOHG�&$7��<RX�FDQ�XVH�WKLV�V\QRQ\P�LQVWHDG�RI
86(5B&$7$/2*�LQ�64/�VWDWHPHQWV�

64/!�6(/(&7 


��������)520��&$7�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'DWDW\SHV

'DWDW\SH 'HVFULSWLRQ

9$5&+$5��VL]H� 9DULDEOH�OHQJWK�FKDUDFWHU�GDWD

&+$5�VL]H��� )L[HG�OHQJWK�FKDUDFWHU�GDWD

180%(5�S�V��� 9DULDEOH�OHQJWK�QXPHULF�GDWD

'$7(� 'DWH�DQG�WLPH�YDOXHV

/21*� 9DULDEOH�OHQJWK�FKDUDFWHU�GDWD
XS�WR���JLJDE\WHV

&/2% 6LQJOH�E\WH�FKDUDFWHU�GDWD�XS�WR��
JLJDE\WHV

5$:�DQG�/21*�5$:� 5DZ�ELQDU\�GDWD

%/2% %LQDU\�GDWD�XS�WR���JLJDE\WHV

%),/( %LQDU\�GDWD�VWRUHG�LQ�DQ�H[WHUQDO�
ILOH��XS�WR���JLJDE\WHV

'DWDW\SHV

'DWD�W\SH 'HVFULSWLRQ

9$5&+$5��VL]H� 9DULDEOH�OHQJWK�FKDUDFWHU�GDWD��$�PD[LPXP�VL]H�PXVW�EH�VSHFLILHG�
'HIDXOW�DQG�PLQLPXP�VL]H�LV����PD[LPXP�VL]H�LV�������

&+$5�VL]H� )L[HG�OHQJWK�FKDUDFWHU�GDWD�RI�OHQJWK�VL]H�E\WHV��'HIDXOW�DQG
PLQLPXP�VL]H�LV����PD[LPXP�VL]H�LV�������

180%(5�S�V� 1XPEHU�KDYLQJ�SUHFLVLRQ�S�DQG�VFDOH�V��7KH�SUHFLVLRQ�LV�WKH�WRWDO
QXPEHU�RI�GHFLPDO�GLJLWV��DQG�WKH�VFDOH�LV�WKH�QXPEHU�RI�GLJLWV�WR�WKH
ULJKW�RI�WKH�GHFLPDO�SRLQW��7KH�SUHFLVLRQ�FDQ�UDQJH�IURP���WR����DQG
WKH�VFDOH�FDQ�UDQJH�IURP�����WR������

'$7( 'DWH�DQG�WLPH�YDOXHV�EHWZHHQ�-DQXDU\���������%�&��DQG�'HFHPEHU
���������$�'�

/21* 9DULDEOH�OHQJWK�FKDUDFWHU�GDWD�XS�WR���JLJDE\WHV

&/2% 6LQJOH�E\WH�FKDUDFWHU�GDWD�XS�WR���JLJDE\WHV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'DWDW\SHV

'DWDW\SH 'HVFULSWLRQ

9$5&+$5��VL]H� 9DULDEOH�OHQJWK�FKDUDFWHU�GDWD

&+$5�VL]H��� )L[HG�OHQJWK�FKDUDFWHU�GDWD

180%(5�S�V��� 9DULDEOH�OHQJWK�QXPHULF�GDWD

'$7(� 'DWH�DQG�WLPH�YDOXHV

/21*� 9DULDEOH�OHQJWK�FKDUDFWHU�GDWD
XS�WR���JLJDE\WHV

&/2% 6LQJOH�E\WH�FKDUDFWHU�GDWD�XS�WR��
JLJDE\WHV

5$:�DQG�/21*�5$:� 5DZ�ELQDU\�GDWD

%/2% %LQDU\�GDWD�XS�WR���JLJDE\WHV

%),/( %LQDU\�GDWD�VWRUHG�LQ�DQ�H[WHUQDO�
ILOH��XS�WR���JLJDE\WHV

'DWDW\SHV��FRQWLQXHG�

'DWD�W\SH 'HVFULSWLRQ

5$:�VL]H� 5DZ�ELQDU\�GDWD�RI�OHQJWK�VL]H��$�PD[LPXP�VL]H�PXVW�EH�VSHFLILHG�
0D[LPXP�VL]H�LV�������

/21*�5$: 5DZ�ELQDU\�GDWD�RI�YDULDEOH�OHQJWK�XS�WR���JLJDE\WHV

%/2% %LQDU\�GDWD�XS�WR���JLJDE\WHV

%),/( %LQDU\�GDWD�VWRUHG�LQ�DQ�H[WHUQDO�ILOH��XS�WR���JLJDE\WHV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&UHDWLQJ�D�7DEOH
E\�8VLQJ�D�6XETXHU\

� &UHDWH�D�WDEOH�DQG�LQVHUW�URZV�E\
FRPELQLQJ�WKH�&5($7(�7$%/(�VWDWHPHQW
DQG�$6�VXETXHU\�RSWLRQ�

� 0DWFK�WKH�QXPEHU�RI�VSHFLILHG�FROXPQV
WR�WKH�QXPEHU�RI�VXETXHU\�FROXPQV�

� 'HILQH�FROXPQV�ZLWK�FROXPQ�QDPHV�DQG
GHIDXOW�YDOXHV�

&5($7(�7$%/(�WDEOH

�� ��>�FROXPQ��FROXPQ����@

$6�VXETXHU\�

&UHDWLQJ�D�7DEOH�IURP�5RZV�LQ�$QRWKHU�7DEOH

$�VHFRQG�PHWKRG�WR�FUHDWH�D�WDEOH�LV�WR�DSSO\�WKH�$6�VXETXHU\�FODXVH�WR�ERWK�FUHDWH�WKH�WDEOH�DQG
LQVHUW�URZV�UHWXUQHG�IURP�WKH�VXETXHU\�

,Q�WKH�V\QWD[�

WDEOH LV�WKH�QDPH�RI�WKH�WDEOH�

FROXPQ LV�WKH�QDPH�RI�WKH�FROXPQ��GHIDXOW�YDOXH��DQG�LQWHJULW\�FRQVWUDLQW�

VXETXHU\ LV�WKH�6(/(&7�VWDWHPHQW�WKDW�GHILQHV�WKH�VHW�RI�URZV�WR�EH�LQVHUWHG�LQWR�
WKH�QHZ�WDEOH�

*XLGHOLQHV

� 7KH�WDEOH�ZLOO�EH�FUHDWHG�ZLWK�WKH�VSHFLILHG�FROXPQ�QDPHV��DQG�WKH�URZV�UHWULHYHG�E\�WKH
6(/(&7�VWDWHPHQW�ZLOO�EH�LQVHUWHG�LQWR�WKH�WDEOH�

� 7KH�FROXPQ�GHILQLWLRQ�FDQ�FRQWDLQ�RQO\�WKH�FROXPQ�QDPH�DQG�GHIDXOW�YDOXH�

� ,I�FROXPQ�VSHFLILFDWLRQV�DUH�JLYHQ��WKH�QXPEHU�RI�FROXPQV�PXVW�HTXDO�WKH�QXPEHU�RI�FROXPQV
LQ�WKH�VXETXHU\�6(/(&7�OLVW�

� ,I�QR�FROXPQ�VSHFLILFDWLRQV�DUH�JLYHQ��WKH�FROXPQ�QDPHV�RI�WKH�WDEOH�DUH�WKH�VDPH�DV�WKH�FROXPQ
QDPHV�LQ�WKH�VXETXHU\�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

64/!�&5($7(�7$%/(� GHSW��

��� $6�

��� 6(/(&7���HPSQR��HQDPH��VDO
���$116$/��KLUHGDWH
��� )520 ���HPS

��� :+(5( ���GHSWQR� ����

7DEOH�FUHDWHG�

&UHDWLQJ�D�7DEOH
E\�8VLQJ�D�6XETXHU\

�1DPH�������������������������1XOO"����7\SH

��������������������������������������������

�(0312������������������������127�18//�180%(5���
�(1$0(���������������������������������9$5&+$5�����

�$116$/��������������������������������180%(5

�+,5('$7(������������������������������'$7(

64/!�'(6&5,%(�GHSW��

&UHDWLQJ�D�7DEOH�IURP�5RZV�LQ�$QRWKHU�7DEOH��FRQWLQXHG�

7KH�VOLGH�H[DPSOH�FUHDWHV�D�WDEOH��'(37����WKDW�FRQWDLQV�GHWDLOV�RI�DOO�WKH�HPSOR\HHV�ZRUNLQJ�LQ
GHSDUWPHQW�����1RWLFH�WKDW�WKH�GDWD�IRU�WKH�'(37���WDEOH�LV�FRPLQJ�IURP�WKH�(03�WDEOH�

<RX�FDQ�YHULI\�WKH�H[LVWHQFH�RI�D�GDWDEDVH�WDEOH�DQG�FKHFN�FROXPQ�GHILQLWLRQV�E\�XVLQJ�WKH�64/
3OXV
'(6&5,%(�FRPPDQG�

*LYH�D�FROXPQ�DOLDV�ZKHQ�VHOHFWLQJ�DQ�H[SUHVVLRQ�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

$/7(5�7$%/(�6WDWHPHQW

$IWHU�\RX�FUHDWH�\RXU�WDEOHV��\RX�PD\�QHHG�WR�FKDQJH�WKH�WDEOH�VWUXFWXUHV�EHFDXVH�\RX�RPLWWHG�D
FROXPQ�RU�\RXU�FROXPQ�GHILQLWLRQ�QHHGV�WR�EH�FKDQJHG��<RX�FDQ�GR�WKLV�E\�XVLQJ�WKH�$/7(5�7$%/(
VWDWHPHQW�

<RX�FDQ�DGG�FROXPQV�WR�D�WDEOH�E\�XVLQJ�WKH�$/7(5�7$%/(�VWDWHPHQW�ZLWK�WKH�$''�FODXVH�

,Q�WKH�V\QWD[�

WDEOH LV�WKH�QDPH�RI�WKH�WDEOH

FROXPQ LV�WKH�QDPH�RI�WKH�QHZ�FROXPQ

GDWDW\SH LV�WKH�GDWDW\SH�DQG�OHQJWK�RI�WKH�QHZ�FROXPQ

'()$8/7�H[SU VSHFLILHV�WKH�GHIDXOW�YDOXH�IRU�D�QHZ�FROXPQ

<RX�FDQ�PRGLI\�H[LVWLQJ�FROXPQV�LQ�D�WDEOH�E\�XVLQJ�WKH�$/7(5�7$%/(�VWDWHPHQW�ZLWK�WKH
02',)<�FODXVH�

1RWH��7KH�VOLGH�JLYHV�WKH�DEULGJHG�V\QWD[�IRU�$/7(5�7$%/(��0RUH�DERXW�$/7(5�7$%/(�LV
FRYHUHG�LQ�D�VXEVHTXHQW�OHVVRQ�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�$/7(5�7$%/(�6WDWHPHQW

8VH�WKH�$/7(5�7$%/(�VWDWHPHQW�WR�

� $GG�D�QHZ�FROXPQ

� 0RGLI\�DQ�H[LVWLQJ�FROXPQ

� 'HILQH�D�GHIDXOW�YDOXH�IRU�WKH�QHZ�FROXPQ

$/7(5�7$%/(�WDEOH

$'' ����FROXPQ�GDWDW\SH�>'()$8/7�H[SU@
���>��FROXPQ�GDWDW\SH@�����

$/7(5�7$%/(�WDEOH

02',)< ����FROXPQ�GDWDW\SH�>'()$8/7�H[SU@

���>��FROXPQ�GDWDW\SH@�����



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

$GGLQJ�D�&ROXPQ
'(37��

�(0312�(1$0(����� ��$116$/ �+,5('$7(
����������������� ��������
������ %/$.( ��� �������� ���0$<���
������ 0$57,1 ��� �������� ���6(3���
������ $//(1 �������� ���)(%���
������ 7851(5 ��� �������� ���6(3���
���

³«DGG�D
QHZ
FROXPQ
LQWR
'(37��
WDEOH«´

'(37��

�(0312�(1$0(����� ��$116$/ �+,5('$7(
����������������� ��������
������ %/$.( ��� �������� ���0$<���
������ 0$57,1 ��� �������� ���6(3���
������ $//(1 �������� ���)(%���
������ 7851(5 ��� �������� ���6(3���
���

-2%

-2%

1HZ�FROXPQ

$GGLQJ�D�&ROXPQ

7KH�JUDSKLF�DGGV�WKH�-2%�FROXPQ�WR�'(37���WDEOH��1RWLFH�WKDW�WKH�QHZ�FROXPQ�EHFRPHV�WKH�ODVW
FROXPQ�LQ�WKH�WDEOH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

*XLGHOLQHV�IRU�$GGLQJ�D�&ROXPQ

� <RX�FDQ�DGG�RU�PRGLI\�FROXPQV��EXW�\RX�FDQQRW�GURS�WKHP�IURP�D�WDEOH�

� <RX�FDQQRW�VSHFLI\�ZKHUH�WKH�FROXPQ�LV�WR�DSSHDU��7KH�QHZ�FROXPQ�EHFRPHV�WKH�ODVW�FROXPQ�

7KH�H[DPSOH�RQ�WKH�VOLGH�DGGV�D�FROXPQ�QDPHG�-2%�WR�WKH�'(37���WDEOH��7KH�-2%�FROXPQ�EHFRPHV
WKH�ODVW�FROXPQ�LQ�WKH�WDEOH�

1RWH��If a table already contains rows when a column is added, then the new column is initially null
for all the rows.

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

$GGLQJ�D�&ROXPQ

� <RX�XVH�WKH�$''�FODXVH�WR�DGG�FROXPQV�

����(0312�(1$0(���������$116$/�+,5('$7(��-2%
���������������������������������������������

����������%/$.(�������������������0$<���

����������0$57,1������������������6(3���
����������$//(1�������������������)(%���

����������7851(5������������������6(3���

���
��URZV�VHOHFWHG�

64/!�$/7(5�7$%/(�GHSW��

�����$'' ����MRE�9$5&+$5������
7DEOH�DOWHUHG�

� 7KH�QHZ�FROXPQ�EHFRPHV�WKH�ODVW�FROXPQ�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

0RGLI\LQJ�D�&ROXPQ

<RX�FDQ�PRGLI\�D�FROXPQ�GHILQLWLRQ�E\�XVLQJ�WKH�$/7(5�7$%/(�VWDWHPHQW�ZLWK�WKH�02',)<
FODXVH��&ROXPQ�PRGLILFDWLRQ�FDQ�LQFOXGH�FKDQJHV�WR�D�FROXPQ¶V�GDWDW\SH��VL]H��DQG�GHIDXOW�YDOXH�

*XLGHOLQHV

� ,QFUHDVH�WKH�ZLGWK�RU�SUHFLVLRQ�RI�D�QXPHULF�FROXPQ�

� 'HFUHDVH�WKH�ZLGWK�RI�D�FROXPQ�LI�WKH�FROXPQ�FRQWDLQV�RQO\�QXOO�YDOXHV�DQG�LI�WKH�WDEOH�KDV�QR
URZV�

� &KDQJH�WKH�GDWDW\SH�LI�WKH�FROXPQ�FRQWDLQV�QXOO�YDOXHV�

� &RQYHUW�D�&+$5�FROXPQ�WR�WKH�9$5&+$5��GDWDW\SH�RU�FRQYHUW�D�9$5&+$5��FROXPQ�WR�WKH
&+$5�GDWDW\SH�LI�WKH�FROXPQ�FRQWDLQV�QXOO�YDOXHV�RU�LI�\RX�GR�QRW�FKDQJH�WKH�VL]H�

� $�FKDQJH�WR�WKH�GHIDXOW�YDOXH�RI�D�FROXPQ�DIIHFWV�RQO\�VXEVHTXHQW�LQVHUWLRQV�WR�WKH�WDEOH�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

0RGLI\LQJ�D�&ROXPQ

� <RX�FDQ�FKDQJH�D�FROXPQ¶V�GDWDW\SH�
VL]H��DQG�GHIDXOW�YDOXH�

� $�FKDQJH�WR�WKH�GHIDXOW�YDOXH�DIIHFWV
RQO\�VXEVHTXHQW�LQVHUWLRQV�WR�WKH�WDEOH�

64/!�$/7(5�7$%/( GHSW��

�����02',)< �HQDPH�9$5&+$5�������

7DEOH�DOWHUHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

'URSSLQJ�D�&ROXPQ

<RX�FDQ�GURS�D�FROXPQ�IURP�D�WDEOH�E\�XVLQJ�WKH�$/7(5�7$%/(�VWDWHPHQW�ZLWK�WKH�'523
&2/801�FODXVH��7KLV�LV�D�IHDWXUH�DYDLODEOH�IURP�2UDFOH�L�RQZDUG�

*XLGHOLQHV

� 7KH�FROXPQ�PD\�RU�PD\�QRW�FRQWDLQ�GDWD�

� 2QO\�RQH�FROXPQ�FDQ�EH�GURSSHG�DW�D�WLPH�

� 7KH�WDEOH�PXVW�KDYH�DW�OHDVW�RQH�FROXPQ�UHPDLQLQJ�LQ�LW�DIWHU�LW�LV�DOWHUHG�

� 2QFH�D�FROXPQ�LV�GURSSHG��LW�FDQQRW�EH�UHFRYHUHG�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'URSSLQJ�D�&ROXPQ

<RX�XVH�WKH�'523�&2/801�FODXVH�GURS
FROXPQV�\RX�QR�ORQJHU�QHHG�IURP�WKH
WDEOH�

64/!�$/7(5�7$%/( GHSW��

�����'523��&2/801���MRE��

7DEOH�DOWHUHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

6(7�8186('�2SWLRQ

7KH�6(7�8186('�RSWLRQ�PDUNV�RQH�RU�PRUH�FROXPQV�DV�XQXVHG�VR�WKDW�WKH\�FDQ�EH�GURSSHG�ZKHQ
WKH�GHPDQG�RQ�V\VWHP�UHVRXUFHV�LV�OHVV��7KLV�LV�D�IHDWXUH�DYDLODEOH�LQ�2UDFOH�L��6SHFLI\LQJ�WKLV�FODXVH
GRHV�QRW�DFWXDOO\�UHPRYH�WKH�WDUJHW�FROXPQV�IURP�HDFK�URZ�LQ�WKH�WDEOH��WKDW�LV��LW�GRHV�QRW�UHVWRUH�WKH
GLVN�VSDFH�XVHG�E\�WKHVH�FROXPQV���7KHUHIRUH��WKH�UHVSRQVH�WLPH�LV�IDVWHU�WKDQ�LW�ZRXOG�EH�LI�\RX
H[HFXWHG�WKH�'523�FODXVH��8QXVHG�FROXPQV�DUH�WUHDWHG�DV�LI�WKH\�ZHUH�GURSSHG��HYHQ�WKRXJK�WKHLU
FROXPQ�GDWD�UHPDLQV�LQ�WKH�WDEOH¶V�URZV��$IWHU�D�FROXPQ�KDV�EHHQ�PDUNHG�DV�XQXVHG��\RX�KDYH�QR
DFFHVV�WR�WKDW�FROXPQ��$�³6(/(&7�
´�TXHU\�ZLOO�QRW�UHWULHYH�GDWD�IURP�XQXVHG�FROXPQV��,Q�DGGLWLRQ�
WKH�QDPHV�DQG�W\SHV�RI�FROXPQV�PDUNHG�XQXVHG�ZLOO�QRW�EH�GLVSOD\HG�GXULQJ�D�'(6&5,%(��DQG�\RX
FDQ�DGG�WR�WKH�WDEOH�D�QHZ�FROXPQ�ZLWK�WKH�VDPH�QDPH�DV�DQ�XQXVHG�FROXPQ�

'523�8186('�&2/8016�2SWLRQ

'523�8186('�&2/8016�UHPRYHV�IURP�WKH�WDEOH�DOO�FROXPQV�FXUUHQWO\�PDUNHG�DV�XQXVHG��<RX
FDQ�XVH�WKLV�VWDWHPHQW�ZKHQ�\RX�ZDQW�WR�UHFODLP�WKH�H[WUD�GLVN�VSDFH�IURP�XQXVHG�FROXPQV�LQ�WKH
WDEOH��,I�WKH�WDEOH�FRQWDLQV�QR�XQXVHG�FROXPQV��WKH�VWDWHPHQW�UHWXUQV�ZLWK�QR�HUURUV�

���64/!�$/7(5�7$%/(��GHSW��

��������6(7���8186('��HQDPH��

��7DEOH�DOWHUHG�

64/!�$/7(5�7$%/(��GHSW��

��������'523��8186('�&2/8016�

7DEOH�DOWHUHG�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6(7�8186('�2SWLRQ

� <RX�XVH�WKH�6(7�8186('�RSWLRQ�WR
PDUN�RQH�RU�PRUH�FROXPQV�DV�XQXVHG�

� <RX�XVH�WKH�'523�8186('�&2/8016
RSWLRQ�WR�UHPRYH�WKH�FROXPQV�WKDW�DUH
PDUNHG�DV�8186('�

$/7(5�7$%/( �WDEOH
�� �FROXPQ��

$/7(5������7$%/(��WDEOH

�����������&2/801�FROXPQ�

25

$/7(5�7$%/(�WDEOH

'523��8186('�&2/8016�

6(7���8186('

6(7�8186('



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'URSSLQJ�D�7DEOH

� $OO�GDWD�DQG�VWUXFWXUH�LQ�WKH�WDEOH�LV
GHOHWHG�

� $Q\�SHQGLQJ�WUDQVDFWLRQV�DUH
FRPPLWWHG�

� $OO�LQGH[HV�DUH�GURSSHG�

� <RX�FDQQRW�UROO�EDFN�WKLV�VWDWHPHQW�

64/!�'523�7$%/(�GHSW���

7DEOH�GURSSHG�

'URSSLQJ�D�7DEOH

7KH�'523�7$%/(�VWDWHPHQW�UHPRYHV�WKH�GHILQLWLRQ�RI�DQ�2UDFOH��WDEOH��:KHQ�\RX�GURS�D�WDEOH��WKH
GDWDEDVH�ORVHV�DOO�WKH�GDWD�LQ�WKH�WDEOH�DQG�DOO�WKH�LQGH[HV�DVVRFLDWHG�ZLWK�LW�

6\QWD[

ZKHUH� WDEOH LV�WKH�QDPH�RI�WKH�WDEOH

*XLGHOLQHV

� $OO�GDWD�LV�GHOHWHG�IURP�WKH�WDEOH�

� $Q\�YLHZV�DQG�V\QRQ\PV�ZLOO�UHPDLQ�EXW�DUH�LQYDOLG�

� $Q\�SHQGLQJ�WUDQVDFWLRQV�DUH�FRPPLWWHG�

� 2QO\�WKH�FUHDWRU�RI�WKH�WDEOH�RU�D�XVHU�ZLWK�WKH�'523�$1<�7$%/(�SULYLOHJH�FDQ�UHPRYH�D
WDEOH�

7KH�'523�7$%/(�VWDWHPHQW��RQFH�H[HFXWHG��LV�LUUHYHUVLEOH��7KH�2UDFOH�6HUYHU�GRHV�QRW�TXHVWLRQ�WKH
DFWLRQ�ZKHQ�\RX�LVVXH�WKH�'523�7$%/(�VWDWHPHQW��,I�\RX�RZQ�WKDW�WDEOH�RU�KDYH�D�KLJK�OHYHO
SULYLOHJH��WKHQ�WKH�WDEOH�LV�LPPHGLDWHO\�UHPRYHG��$OO�''/�VWDWHPHQWV�LVVXH�D�FRPPLW��WKHUHIRUH
PDNLQJ�WKH�WUDQVDFWLRQ�SHUPDQHQW�

'523�7$%/(�WDEOH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&KDQJLQJ�WKH�1DPH�RI�DQ�2EMHFW

� 7R�FKDQJH�WKH�QDPH�RI�D�WDEOH��YLHZ�
VHTXHQFH��RU�V\QRQ\P��\RX�H[HFXWH�WKH
5(1$0(�VWDWHPHQW�

� <RX�PXVW�EH�WKH�RZQHU�RI�WKH�REMHFW�

64/!�5(1$0(�GHSW�72�GHSDUWPHQW�

7DEOH�UHQDPHG�

5HQDPLQJ�D�7DEOH

$GGLWLRQDO�''/�VWDWHPHQWV�LQFOXGH�WKH�5(1$0(�VWDWHPHQW��ZKLFK�LV�XVHG�WR�UHQDPH�D�WDEOH��YLHZ�
VHTXHQFH��RU�D�V\QRQ\P�

6\QWD[

�5(1$0(����ROGBQDPH��72��QHZBQDPH�

ZKHUH� ROGBQDPH LV�WKH�ROG�QDPH�RI�WKH�WDEOH��YLHZ��VHTXHQFH��RU�V\QRQ\P

QHZBQDPH LV�WKH�QHZ�QDPH�RI�WKH�WDEOH��YLHZ��VHTXHQFH��RU�V\QRQ\P

<RX�PXVW�EH�WKH�RZQHU�RI�WKH�REMHFW�WKDW�\RX�UHQDPH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7UXQFDWLQJ�D�7DEOH
� 7KH�7581&$7(�7$%/(�VWDWHPHQW�

± 5HPRYHV�DOO�URZV�IURP�D�WDEOH

± 5HOHDVHV�WKH�VWRUDJH�VSDFH�XVHG�E\
WKDW�WDEOH

� <RX�FDQQRW�UROO�EDFN�URZ�UHPRYDO�ZKHQ
XVLQJ�7581&$7(�

� $OWHUQDWLYHO\��\RX�FDQ�UHPRYH�URZV�E\
XVLQJ�WKH�'(/(7(�VWDWHPHQW�

64/!�7581&$7(�7$%/(�GHSDUWPHQW�
7DEOH�WUXQFDWHG�

7UXQFDWLQJ�D�7DEOH

$QRWKHU�''/�VWDWHPHQW�LV�WKH�7581&$7(�7$%/(�VWDWHPHQW��ZKLFK�LV�XVHG�WR�UHPRYH�DOO�URZV
IURP�D�WDEOH�DQG�WR�UHOHDVH�WKH�VWRUDJH�VSDFH�XVHG�E\�WKDW�WDEOH��:KHQ�XVLQJ�WKH�7581&$7(�7$%/(
VWDWHPHQW��\RX�FDQQRW�UROOEDFN�URZ�UHPRYDO�

6\QWD[

�7581&$7(��7$%/(���WDEOH�

ZKHUH� WDEOH LV�WKH�QDPH�RI�WKH�WDEOH

<RX�PXVW�EH�WKH�RZQHU�RI�WKH�WDEOH�RU�KDYH�'(/(7(�7$%/(�V\VWHP�SULYLOHJHV�WR�WUXQFDWH�D�WDEOH�

7KH�'(/(7(�VWDWHPHQW�FDQ�DOVR�UHPRYH�DOO�URZV�IURP�D�WDEOH��EXW�LW�GRHV�QRW�UHOHDVH�VWRUDJH�VSDFH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

$GGLQJ�&RPPHQWV�WR�D�7DEOH
� <RX�FDQ�DGG�FRPPHQWV�WR�D�WDEOH�RU
FROXPQ�E\�XVLQJ�WKH�&200(17
VWDWHPHQW�

� &RPPHQWV�FDQ�EH�YLHZHG�WKURXJK�WKH
GDWD�GLFWLRQDU\�YLHZV�

± $//B&2/B&200(176
± 86(5B&2/B&200(176

± $//B7$%B&200(176

± 86(5B7$%B&200(176

64/!�&200(17�21�7$%/(�HPS�

�����,6�
(PSOR\HH�,QIRUPDWLRQ
�
&RPPHQW�FUHDWHG�

$GGLQJ�D�&RPPHQW�WR�D�7DEOH

<RX�FDQ�DGG�D�FRPPHQW�RI�XS�WR�������E\WHV�DERXW�D�FROXPQ��WDEOH��YLHZ��RU�VQDSVKRW�E\�XVLQJ�WKH
&200(17�VWDWHPHQW��7KH�FRPPHQW�LV�VWRUHG�LQ�WKH�GDWD�GLFWLRQDU\�DQG�FDQ�EH�YLHZHG�LQ�RQH�RI�WKH
IROORZLQJ�GDWD�GLFWLRQDU\�YLHZV�LQ�WKH�&200(176�FROXPQ�

� $//B&2/B&200(176

� 86(5B&2/B&200(176

� $//B7$%B&200(176

� 86(5B7$%B&200(176

6\QWD[

ZKHUH� WDEOH LV�WKH�QDPH�RI�WKH�WDEOH
FROXPQ LV�WKH�QDPH�RI�WKH�FROXPQ�LQ�D�WDEOH
WH[W LV�WKH�WH[W�RI�WKH�FRPPHQW

<RX�FDQ�GURS�D�FRPPHQW�IURP�WKH�GDWDEDVH�E\�VHWWLQJ�LW�WR�HPSW\�VWULQJ��

��

&200(17�21�7$%/(�WDEOH�_�&2/801�WDEOH�FROXPQ

,6�
WH[W
�

�64/!�&200(17�21�7$%/(��HPS�,6�
�
�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

&5($7(�7$%/(

� &UHDWH�D�WDEOH�

� &UHDWH�D�WDEOH�EDVHG�RQ�DQRWKHU�WDEOH�E\�XVLQJ�D�VXETXHU\�

$/7(5�7$%/(

� 0RGLI\�WDEOH�VWUXFWXUHV�

� &KDQJH�FROXPQ�ZLGWKV��FKDQJH�FROXPQ�GDWDW\SHV��DQG�DGG�FROXPQV�

'523�7$%/(

� 5HPRYH�URZV�DQG�D�WDEOH�VWUXFWXUH�

� 2QFH�H[HFXWHG��WKLV�VWDWHPHQW�FDQQRW�EH�UROOHG�EDFN�

5(1$0(

� 5HQDPH�D�WDEOH��YLHZ��VHTXHQFH��RU�V\QRQ\P�

7581&$7(

� 5HPRYH�DOO�URZV�IURP�D�WDEOH�DQG�UHOHDVH�WKH�VWRUDJH�VSDFH�XVHG�E\�WKH�WDEOH�

� 7KH�'(/(7(�VWDWHPHQW�UHPRYHV�RQO\�URZV�

&200(17

� $GG�D�FRPPHQW�WR�D�WDEOH�RU�D�FROXPQ�

� 4XHU\�WKH�GDWD�GLFWLRQDU\�WR�YLHZ�WKH�FRPPHQW�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6XPPDU\

6WDWHPHQW� 'HVFULSWLRQ

&5($7(�7$%/(� &UHDWHV�D�WDEOH

$/7(5�7$%/(� 0RGLILHV�WDEOH�VWUXFWXUHV

'523�7$%/(� 5HPRYHV�WKH�URZV�DQG�WDEOH�VWUXFWXUH

5(1$0(� &KDQJHV�WKH�QDPH�RI�D�WDEOH��YLHZ�
VHTXHQFH��RU�V\QRQ\P

7581&$7(� 5HPRYHV�DOO�URZV�IURP�D�WDEOH�DQG
UHOHDVHV�WKH�VWRUDJH�VSDFH

&200(17� $GGV�FRPPHQWV�WR�D�WDEOH�RU�YLHZ



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

3UDFWLFH�2YHUYLHZ

� &UHDWLQJ�QHZ�WDEOHV

� &UHDWLQJ�D�QHZ�WDEOH�E\�XVLQJ�WKH
&5($7(�7$%/(�$6�V\QWD[

� 0RGLI\LQJ�FROXPQ�GHILQLWLRQV

� 9HULI\LQJ�WKDW�WKH�WDEOHV�H[LVW

� $GGLQJ�FRPPHQWV�WR�WDEOHV

� 'URSSLQJ�WDEOHV

� $OWHULQJ�WDEOHV

3UDFWLFH�2YHUYLHZ

&UHDWH�QHZ�WDEOHV�E\�XVLQJ�WKH�&5($7(�7$%/(�VWDWHPHQW��&RQILUP�WKDW�WKH�QHZ�WDEOH�ZDV�DGGHG
WR�WKH�GDWDEDVH��&UHDWH�WKH�V\QWD[�LQ�WKH�FRPPDQG�ILOH��DQG�WKHQ�H[HFXWH�WKH�FRPPDQG�ILOH�WR�FUHDWH
WKH�WDEOH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

3UDFWLFH���

�� &UHDWH�WKH�'(3$570(17�WDEOH�EDVHG�RQ�WKH�IROORZLQJ�WDEOH�LQVWDQFH�FKDUW��(QWHU�WKH
V\QWD[�LQ�D�VFULSW�FDOOHG�S��T��VTO��WKHQ�H[HFXWH�WKH�VFULSW�WR�FUHDWH�WKH�WDEOH��&RQILUP�WKDW
WKH�WDEOH�LV�FUHDWHG�

��1DPH�������1XOO"����7\SH

���������������������������������

��,'������������������180%(5���

��1$0(����������������9$5&+$5�����

�� 3RSXODWH�WKH�'(3$570(17�WDEOH�ZLWK�GDWD�IURP�WKH�'(37�WDEOH��,QFOXGH�RQO\�FROXPQV�WKDW
\RX�QHHG�

�� &UHDWH�WKH�(03/2<((�WDEOH�EDVHG�RQ�WKH�IROORZLQJ�WDEOH�LQVWDQFH�FKDUW��(QWHU�WKH�V\QWD[�LQ
D�VFULSW�FDOOHG�S��T��VTO��DQG�WKHQ�H[HFXWH�WKH�VFULSW�WR�FUHDWH�WKH�WDEOH��&RQILUP�WKDW�WKH�WDEOH
LV�FUHDWHG�

���1DPH����������1XOO"����7\SH

�������������������������������������

��,'� 180%(5���

��/$67B1$0( 9$5&+$5�����

��),567B1$0( 9$5&+$5�����

��'(37B,' 180%(5���

&ROXPQ�1DPH ,G 1DPH

.H\�7\SH

1XOOV�8QLTXH

).�7DEOH

).�&ROXPQ

'DWDW\SH 1XPEHU 9DUFKDU�

/HQJWK � ��

&ROXPQ�1DPH ,' /$67B1$0( ),567B1$0( '(37B,'

.H\�7\SH

1XOOV�8QLTXH

).�7DEOH

).�&ROXPQ

'DWDW\SH 1XPEHU 9DUFKDU� 9DUFKDU� 1XPEHU

/HQJWK � �� �� �



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

3UDFWLFH�����FRQWLQXHG�

�� 0RGLI\�WKH�(03/2<((�WDEOH�WR�DOORZ�IRU�ORQJHU�HPSOR\HH�ODVW�QDPHV��&RQILUP�\RXU
PRGLILFDWLRQ�

��1DPH����������1XOO"����7\SH

������������������������������������

��,'� 180%(5���

��/$67B1$0( 9$5&+$5�����

��),567B1$0( 9$5&+$5�����

��'(37B,' 180%(5���

�� &RQILUP�WKDW�ERWK�WKH�'(3$570(17�DQG�(03/2<((�WDEOHV�DUH�VWRUHG�LQ�WKH�GDWD
GLFWLRQDU\���+LQW��86(5B7$%/(6�

��7$%/(B1$0(

���������������������������

��'(3$570(17

��(03/2<((

�� &UHDWH�WKH�(03/2<((��WDEOH�EDVHG�RQ�WKH�VWUXFWXUH�RI�WKH�(03�WDEOH��,QFOXGH�RQO\�WKH
(0312��(1$0(��DQG�'(3712�FROXPQV��1DPH�WKH�FROXPQV�LQ�\RXU�QHZ�WDEOH�,'�
/$67B1$0(��DQG�'(37B,'��UHVSHFWLYHO\�

�� 'URS�WKH�(03/2<((�WDEOH�

�� 5HQDPH�WKH�(03/2<((��WDEOH�WR�(03/2<((�

�� $GG�D�FRPPHQW�WR�WKH�'(3$570(17�DQG�(03/2<((�WDEOH�GHILQLWLRQV�GHVFULELQJ�WKH
WDEOHV��&RQILUP�\RXU�DGGLWLRQV�LQ�WKH�GDWD�GLFWLRQDU\�

����'URS�WKH�/$67B1$0(�FROXPQ�IURP�WKH�(03/2<((�WDEOH��&RQILUP�\RXU�PRGLILFDWLRQ�E\
FKHFNLQJ�WKH�GHVFULSWLRQ�RI�WKH�WDEOH�

����&UHDWH�WKH�(03/2<((��WDEOH�EDVHG�RQ�WKH�VWUXFWXUH�RI�WKH�(03�WDEOH��,QFOXGH�RQO\�WKH
(0312��(1$0(��DQG�'(3712�FROXPQV��1DPH�WKH�FROXPQV�LQ�\RXU�QHZ�WDEOH�,'�
/$67B1$0(��DQG�'(37B,'��UHVSHFWLYHO\��0DUN�WKH�'(37B,'�FROXPQ�LQ�WKH�(03/2<((�
WDEOH�DV�8186('��&RQILUP�\RXU�PRGLILFDWLRQ�E\�FKHFNLQJ�WKH�GHVFULSWLRQ�RI�WKH�WDEOH�

����'URS�DOO�WKH�8186('�FROXPQV�IURP�WKH�(03/2<((��WDEOH��&RQILUP�\RXU�PRGLILFDWLRQ�E\
FKHFNLQJ�WKH�GHVFULSWLRQ�RI�WKH�WDEOH�



&RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

����

,QFOXGLQJ�&RQVWUDLQWV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�OHDUQ�KRZ�WR�LPSOHPHQW�EXVLQHVV�UXOHV�E\�LQFOXGLQJ�LQWHJULW\�FRQVWUDLQWV�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2EMHFWLYHV

$IWHU�FRPSOHWLQJ�WKLV�OHVVRQ��\RX�VKRXOG
EH�DEOH�WR�GR�WKH�IROORZLQJ�

� 'HVFULEH�FRQVWUDLQWV

� &UHDWH�DQG�PDLQWDLQ�FRQVWUDLQWV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

&RQVWUDLQWV

7KH�2UDFOH�6HUYHU�XVHV�FRQVWUDLQWV�WR�SUHYHQW�LQYDOLG�GDWD�HQWU\�LQWR�WDEOHV�

<RX�FDQ�XVH�FRQVWUDLQWV�WR�GR�WKH�IROORZLQJ�

� (QIRUFH�UXOHV�DW�WKH�WDEOH�OHYHO�ZKHQHYHU�D�URZ�LV�LQVHUWHG��XSGDWHG��RU�GHOHWHG�IURP�WKDW�WDEOH�
7KH�FRQVWUDLQW�PXVW�EH�VDWLVILHG�IRU�WKH�RSHUDWLRQ�WR�VXFFHHG�

� 3UHYHQW�WKH�GHOHWLRQ�RI�D�WDEOH�LI�WKHUH�DUH�GHSHQGHQFLHV�IURP�RWKHU�WDEOHV�

� 3URYLGH�UXOHV�IRU�2UDFOH�WRROV��VXFK�DV�2UDFOH�'HYHORSHU�

'DWD�,QWHJULW\�&RQVWUDLQWV

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³&21675$,17�&ODXVH�´

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

:KDW�$UH�&RQVWUDLQWV"

� &RQVWUDLQWV�HQIRUFH�UXOHV�DW�WKH�WDEOH�OHYHO�

� &RQVWUDLQWV�SUHYHQW�WKH�GHOHWLRQ�RI�D�WDEOH
LI�WKHUH�DUH�GHSHQGHQFLHV�

� 7KH�IROORZLQJ�FRQVWUDLQW�W\SHV�DUH�YDOLG�LQ
2UDFOH�
± 127�18//
± 81,48(
± 35,0$5<�.(<
± )25(,*1�.(<
± &+(&.

&RQVWUDLQW 'HVFULSWLRQ

127�18// 6SHFLILHV�WKDW�WKLV�FROXPQ�PD\�QRW�FRQWDLQ�D�QXOO�YDOXH

81,48( 6SHFLILHV�D�FROXPQ�RU�FRPELQDWLRQ�RI�FROXPQV�ZKRVH�YDOXHV�PXVW�EH
XQLTXH�IRU�DOO�URZV�LQ�WKH�WDEOH

35,0$5<�.(< 8QLTXHO\�LGHQWLILHV�HDFK�URZ�RI�WKH�WDEOH

)25(,*1�.(< (VWDEOLVKHV�DQG�HQIRUFHV�D�IRUHLJQ�NH\�UHODWLRQVKLS�EHWZHHQ�WKH
FROXPQ�DQG�D�FROXPQ�RI�WKH�UHIHUHQFHG�WDEOH

&+(&. 6SHFLILHV�D�FRQGLWLRQ�WKDW�PXVW�EH�WUXH



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

&RQVWUDLQW�*XLGHOLQHV

$OO�FRQVWUDLQWV�DUH�VWRUHG�LQ�WKH�GDWD�GLFWLRQDU\��&RQVWUDLQWV�DUH�HDV\�WR�UHIHUHQFH�LI�\RX�JLYH�WKHP�D
PHDQLQJIXO�QDPH��&RQVWUDLQW�QDPHV�PXVW�IROORZ�WKH�VWDQGDUG�REMHFW�QDPLQJ�UXOHV��,I�\RX�GR�QRW
QDPH�\RXU�FRQVWUDLQW��2UDFOH�JHQHUDWHV�D�QDPH�ZLWK�WKH�IRUPDW�6<6B&Q��ZKHUH�Q�LV�DQ�LQWHJHU�WR
FUHDWH�D�XQLTXH�FRQVWUDLQW�QDPH�

&RQVWUDLQWV�FDQ�EH�GHILQHG�DW�WKH�WLPH�RI�WDEOH�FUHDWLRQ�RU�DIWHU�WKH�WDEOH�KDV�EHHQ�FUHDWHG�

<RX�FDQ�YLHZ�WKH�FRQVWUDLQWV�GHILQHG�IRU�D�VSHFLILF�WDEOH�E\�ORRNLQJ�DW�WKH�86(5B&21675$,176
GDWD�GLFWLRQDU\�WDEOH�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&RQVWUDLQW�*XLGHOLQHV

� 1DPH�D�FRQVWUDLQW�RU�WKH�2UDFOH�6HUYHU�ZLOO
JHQHUDWH�D�QDPH�E\�XVLQJ�WKH�6<6B&Q
IRUPDW�

� &UHDWH�D�FRQVWUDLQW�

± $W�WKH�VDPH�WLPH�DV�WKH�WDEOH�LV�FUHDWHG

± $IWHU�WKH�WDEOH�KDV�EHHQ�FUHDWHG

� 'HILQH�D�FRQVWUDLQW�DW�WKH�FROXPQ�RU�WDEOH
OHYHO�

� 9LHZ�D�FRQVWUDLQW�LQ�WKH�GDWD�GLFWLRQDU\�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'HILQLQJ�&RQVWUDLQWV

&5($7(�7$%/(�>VFKHPD�@WDEOH

�����FROXPQ�GDWDW\SH�>'()$8/7�H[SU@

>FROXPQBFRQVWUDLQW@�
���

>WDEOHBFRQVWUDLQW@>����@��

&5($7(�7$%/(�HPS�

�� �����HPSQR��180%(5����
���� �����HQDPH��9$5&+$5������

�� ��������

�� �����GHSWQR��180%(5����127�18//�

�����&21675$,17�HPSBHPSQRBSN�
����������� 35,0$5<�.(<��(0312���

'HILQLQJ�&RQVWUDLQWV

7KH�VOLGH�JLYHV�WKH�V\QWD[�IRU�GHILQLQJ�FRQVWUDLQWV�ZKLOH�FUHDWLQJ�D�WDEOH�

,Q�WKH�V\QWD[�

VFKHPD LV�WKH�VDPH�DV�WKH�RZQHU¶V�QDPH

WDEOH LV�WKH�QDPH�RI�WKH�WDEOH

'()$8/7�H[SU VSHFLILHV�D�GHIDXOW�YDOXH�LI�D�YDOXH�LV�RPLWWHG�LQ�WKH�,16(57�VWDWHPHQW

FROXPQ LV�WKH�QDPH�RI�WKH�FROXPQ

GDWDW\SH LV�WKH�FROXPQ¶V�GDWDW\SH�DQG�OHQJWK

FROXPQBFRQVWUDLQW LV�DQ�LQWHJULW\�FRQVWUDLQW�DV�SDUW�RI�WKH�FROXPQ�GHILQLWLRQ

WDEOHBFRQVWUDLQW LV�DQ�LQWHJULW\�FRQVWUDLQW�DV�SDUW�RI�WKH�WDEOH�GHILQLWLRQ

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³&5($7(�7$%/(�´



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

'HILQLQJ�&RQVWUDLQWV��FRQWLQXHG�

&RQVWUDLQWV�DUH�XVXDOO\�FUHDWHG�DW�WKH�VDPH�WLPH�DV�WKH�WDEOH��&RQVWUDLQWV�FDQ�EH�DGGHG�WR�D�WDEOH�DIWHU
LWV�FUHDWLRQ�DQG�DOVR�WHPSRUDULO\�GLVDEOHG�

&RQVWUDLQWV�FDQ�EH�GHILQHG�DW�RQH�RI�WZR�OHYHOV�

,Q�WKH�V\QWD[�

FRQVWUDLQWBQDPH LV�WKH�QDPH�RI�WKH�FRQVWUDLQW

FRQVWUDLQWBW\SH LV�WKH�W\SH�RI�WKH�FRQVWUDLQW

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'HILQLQJ�&RQVWUDLQWV

� &ROXPQ�FRQVWUDLQW�OHYHO

� 7DEOH�FRQVWUDLQW�OHYHO

FROXPQ�>&21675$,17�FRQVWUDLQWBQDPH@�FRQVWUDLQWBW\SH�

FROXPQ����

��>&21675$,17�FRQVWUDLQWBQDPH@�FRQVWUDLQWBW\SH

���FROXPQ�������

&RQVWUDLQW

/HYHO

'HVFULSWLRQ

&ROXPQ 5HIHUHQFHV�D�VLQJOH�FROXPQ�DQG�LV�GHILQHG�ZLWKLQ�D�VSHFLILFDWLRQ�IRU�WKH
RZQLQJ�FROXPQ��FDQ�GHILQH�DQ\�W\SH�RI�LQWHJULW\�FRQVWUDLQW

7DEOH 5HIHUHQFHV�RQH�RU�PRUH�FROXPQV�DQG�LV�GHILQHG�VHSDUDWHO\�IURP�WKH�GHILQLWLRQV
RI�WKH�FROXPQV�LQ�WKH�WDEOH��FDQ�GHILQH�DQ\�FRQVWUDLQWV�H[FHSW�127�18//



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

7KH�127�18//�&RQVWUDLQW

7KH�127�18//�FRQVWUDLQW�HQVXUHV�WKDW�QXOO�YDOXHV�DUH�QRW�DOORZHG�LQ�WKH�FROXPQ��&ROXPQV�ZLWKRXW
WKH�127�18//�FRQVWUDLQW�FDQ�FRQWDLQ�QXOO�YDOXHV�E\�GHIDXOW�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�127�18//�&RQVWUDLQW

(QVXUHV�WKDW�QXOO�YDOXHV�DUH�QRW�SHUPLWWHG
IRU�WKH�FROXPQ

(03

�(0312�(1$0(� -2% ������&200��'(3712

������ .,1* 35(6,'(17 ��������
������ %/$.( 0$1$*(5 ��������
������ &/$5. 0$1$*(5 ��������
������ -21(6 0$1$*(5 ��������
�����

127�18//�FRQVWUDLQW
�QR�URZ�FDQ�FRQWDLQ
D�QXOO�YDOXH�IRU
WKLV�FROXPQ�

$EVHQFH�RI�127�18//
FRQVWUDLQW
�DQ\�URZ�FDQ�FRQWDLQ
QXOO�IRU�WKLV�FROXPQ�

127�18//�FRQVWUDLQW



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

7KH�127�18//�&RQVWUDLQW��FRQWLQXHG�

7KH�127�18//�FRQVWUDLQW�FDQ�EH�VSHFLILHG�RQO\�DW�WKH�FROXPQ�OHYHO��QRW�DW�WKH�WDEOH�OHYHO�

7KH�VOLGH�H[DPSOH�DSSOLHV�WKH�127�18//�FRQVWUDLQW�WR�WKH�(1$0(�DQG�'(3712�FROXPQV�RI�WKH
(03�WDEOH��%HFDXVH�WKHVH�FRQVWUDLQWV�DUH�XQQDPHG��WKH�2UDFOH�6HUYHU�ZLOO�FUHDWH�QDPHV�IRU�WKHP�

<RX�FDQ�VSHFLI\�WKH�QDPH�RI�WKH�FRQVWUDLQW�ZKLOH�VSHFLI\LQJ�WKH�FRQVWUDLQW�

1RWH��$OO�WKH�FRQVWUDLQW�H[DPSOHV�GHVFULEHG�LQ�WKLV�OHVVRQ�PD\�QRW�EH�SUHVHQW�LQ�WKH�VDPSOH�WDEOHV
SURYLGHG�ZLWK�WKH�FRXUVH��,I�GHVLUHG��WKHVH�FRQVWUDLQWV�FDQ�EH�DGGHG�WR�WKH�WDEOHV�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�127�18//�&RQVWUDLQW

'HILQHG�DW�WKH�FROXPQ�OHYHO

64/!�&5($7(�7$%/(�HPS�

����� HPSQR� 180%(5����
��� HQDPH 9$5&+$5������127�18//�

��� MRE 9$5&+$5�����

��� PJU 180%(5����
��� KLUHGDWH '$7(�

��� VDO 180%(5������

���� FRPP 180%(5������

��� GHSWQR 180%(5������127�18//��

�����GHSWQR�180%(5������

������&21675$,17�HPSBGHSWQRBQQ�127�18//����



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�81,48(�.(<�&RQVWUDLQW

'(37�

'(3712�'1$0(����� /2&
����������������� ��������
������ $&&2817,1* 1(:�<25.
������ 5(6($5&+ '$//$6
������ 6$/(6 &+,&$*2
������ 23(5$7,216 %26721

81,48(�NH\�FRQVWUDLQW

������ 6$/(6 '(752,7

������ %26721

,QVHUW�LQWR 1RW�DOORZHG
�'1$0(-6$/(6
DOUHDG\�H[LVWV�

$OORZHG

7KH�81,48(�.H\�&RQVWUDLQW

$�81,48(�NH\�LQWHJULW\�FRQVWUDLQW�UHTXLUHV�WKDW�HYHU\�YDOXH�LQ�D�FROXPQ�RU�VHW�RI�FROXPQV��NH\��EH
XQLTXH²WKDW�LV��QR�WZR�URZV�RI�D�WDEOH�KDYH�GXSOLFDWH�YDOXHV�LQ�D�VSHFLILHG�FROXPQ�RU�VHW�RI�FROXPQV�
7KH�FROXPQ��RU�VHW�RI�FROXPQV��LQFOXGHG�LQ�WKH�GHILQLWLRQ�RI�WKH�81,48(�NH\�FRQVWUDLQW�LV�FDOOHG�WKH
XQLTXH�NH\��,I�WKH�81,48(�NH\�FRPSULVHV�PRUH�WKDQ�RQH�FROXPQ��WKDW�JURXS�RI�FROXPQV�LV�VDLG�WR�EH
D�FRPSRVLWH�XQLTXH�NH\�

81,48(�NH\�FRQVWUDLQWV�DOORZ�WKH�LQSXW�RI�QXOOV�XQOHVV�\RX�DOVR�GHILQH�127�18//�FRQVWUDLQWV�IRU
WKH�VDPH�FROXPQV��,Q�IDFW��DQ\�QXPEHU�RI�URZV�FDQ�LQFOXGH�QXOOV�IRU�FROXPQV�ZLWKRXW�127�18//
FRQVWUDLQWV�EHFDXVH�QXOOV�DUH�QRW�FRQVLGHUHG�HTXDO�WR�DQ\WKLQJ��$�QXOO�LQ�D�FROXPQ��RU�LQ�DOO�FROXPQV
RI�D�FRPSRVLWH�81,48(�NH\��DOZD\V�VDWLVILHV�D�81,48(�NH\�FRQVWUDLQW�

1RWH��%HFDXVH�RI�WKH�VHDUFK�PHFKDQLVP�IRU�81,48(�FRQVWUDLQWV�RQ�PRUH�WKDQ�RQH�FROXPQ��\RX
FDQQRW�KDYH�LGHQWLFDO�YDOXHV�LQ�WKH�QRQ�QXOO�FROXPQV�RI�D�SDUWLDOO\�QXOO�FRPSRVLWH�81,48(�NH\
FRQVWUDLQW�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�81,48(�.(<�&RQVWUDLQW

'HILQHG�DW�HLWKHU�WKH�WDEOH�OHYHO�RU�WKH�FROXPQ
OHYHO

64/!�&5($7(�7$%/(���GHSW�
����� GHSWQR� ��180%(5����

��� GQDPH ��9$5&+$5������

��� ORF ��9$5&+$5������
��� &21675$,17�GHSWBGQDPHBXN�81,48(�GQDPH���

7KH�81,48(�.H\�&RQVWUDLQW��FRQWLQXHG�

81,48(�NH\�FRQVWUDLQWV�FDQ�EH�GHILQHG�DW�WKH�FROXPQ�RU�WDEOH�OHYHO��$�FRPSRVLWH�XQLTXH�NH\�LV
FUHDWHG�E\�XVLQJ�WKH�WDEOH�OHYHO�GHILQLWLRQ�

7KH�H[DPSOH�RQ�WKH�VOLGH�DSSOLHV�81,48(�NH\�FRQVWUDLQW�WR�WKH�'1$0(�FROXPQ�RI�WKH�'(37�WDEOH�
7KH�QDPH�RI�WKH�FRQVWUDLQW�LV�'(37B'1$0(B8.�

1RWH��7KH�2UDFOH�6HUYHU�HQIRUFHV�WKH�81,48(�NH\�FRQVWUDLQW�E\�LPSOLFLWO\�FUHDWLQJ�D�XQLTXH�LQGH[
RQ�WKH�XQLTXH�NH\�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�35,0$5<�.(<�&RQVWUDLQW

'(37�

'(3712�'1$0(����� /2&
����������������� ��������
������ $&&2817,1* 1(:�<25.
������ 5(6($5&+ '$//$6
������ 6$/(6 &+,&$*2
������ 23(5$7,216 %26721

35,0$5<�.(<

,QVHUW�LQWR

������ 0$5.(7,1* '$//$6

),1$1&( 1(:�<25.

1RW�DOORZHG��'(3712
���DOUHDG\�H[LVWV�

1RW�DOORZHG
�'(3712�LV�QXOO�

7KH�35,0$5<�.(<�&RQVWUDLQW

$�35,0$5<�.(<�FRQVWUDLQW�FUHDWHV�D�SULPDU\�NH\�IRU�WKH�WDEOH��2QO\�RQH�SULPDU\�NH\�FDQ�EH
FUHDWHG�IRU�D�HDFK�WDEOH��7KH�35,0$5<�.(<�FRQVWUDLQW�LV�D�FROXPQ�RU�VHW�RI�FROXPQV�WKDW�XQLTXHO\
LGHQWLILHV�HDFK�URZ�LQ�D�WDEOH��7KLV�FRQVWUDLQW�HQIRUFHV�XQLTXHQHVV�RI�WKH�FROXPQ�RU�FROXPQ
FRPELQDWLRQ�DQG�HQVXUHV�WKDW�QR�FROXPQ�WKDW�LV�SDUW�RI�WKH�SULPDU\�NH\�FDQ�FRQWDLQ�D�QXOO�YDOXH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�35,0$5<�.(<�&RQVWUDLQW

'HILQHG�DW�HLWKHU�WKH�WDEOH�OHYHO�RU�WKH�FROXPQ
OHYHO

64/!�&5($7(�7$%/(���GHSW�

����� GHSWQR� ��180%(5����

��� GQDPH ��9$5&+$5������
��� ORF ��9$5&+$5������

��� &21675$,17�GHSWBGQDPHBXN�81,48(��GQDPH��

��� &21675$,17�GHSWBGHSWQRBSN�35,0$5<�.(<�GHSWQR���

7KH�35,0$5<�.(<�&RQVWUDLQW��FRQWLQXHG�

35,0$5<�.(<�FRQVWUDLQWV�FDQ�EH�GHILQHG�DW�WKH�FROXPQ�OHYHO�RU�WDEOH�OHYHO��$�FRPSRVLWH
35,0$5<�.(<�LV�FUHDWHG�E\�XVLQJ�WKH�WDEOH�OHYHO�GHILQLWLRQ�

7KH�H[DPSOH�RQ�WKH�VOLGH�GHILQHV�D�35,0$5<�.(<�FRQVWUDLQW�RQ�WKH�'(3712�FROXPQ�RI�WKH�'(37
WDEOH��7KH�QDPH�RI�WKH�FRQVWUDLQW�LV�'(37B'(3712B3.�

1RWH��$�81,48(�LQGH[�LV�DXWRPDWLFDOO\�FUHDWHG�IRU�D�35,0$5<�.(<�FROXPQ�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�)25(,*1�.(<�&RQVWUDLQW
'(37�

'(3712�'1$0(����� /2&
����������������� ��������
������ $&&2817,1* 1(:�<25.
������ 5(6($5&+ '$//$6
�����

35,0$5<
.(<

(03

�(0312�(1$0(� -2% ������&200��'(3712

������ .,1* 35(6,'(17 ��������
������ %/$.( 0$1$*(5 ��������
�����

)25(,*1
.(<

������ )25' 0$1$*(5 ��������� �������
������ )25' 0$1$*(5 �����������������

,QVHUW�LQWR

1RW�DOORZHG
�'(3712 �
GRHV�QRW�H[LVW
LQ�WKH�'(37
WDEOH�
$OORZHG

7KH�)25(,*1�.(<�&RQVWUDLQW

7KH�)25(,*1�.(<��RU�UHIHUHQWLDO�LQWHJULW\�FRQVWUDLQW��GHVLJQDWHV�D�FROXPQ�RU�FRPELQDWLRQ�RI
FROXPQV�DV�D�IRUHLJQ�NH\�DQG�HVWDEOLVKHV�D�UHODWLRQVKLS�EHWZHHQ�D�SULPDU\�NH\�RU�D�XQLTXH�NH\�LQ�WKH
VDPH�WDEOH�RU�D�GLIIHUHQW�WDEOH��,Q�WKH�H[DPSOH�RQ�WKH�VOLGH��'(3712�KDV�EHHQ�GHILQHG�DV�WKH�IRUHLJQ
NH\�LQ�WKH�(03�WDEOH��GHSHQGHQW�RU�FKLOG�WDEOH���LW�UHIHUHQFHV�WKH�'(3712�FROXPQ�RI�WKH�'(37
WDEOH��UHIHUHQFHG�RU�SDUHQW�WDEOH��

$�IRUHLJQ�NH\�YDOXH�PXVW�PDWFK�DQ�H[LVWLQJ�YDOXH�LQ�WKH�SDUHQW�WDEOH�RU�EH�18//�

)RUHLJQ�NH\V�DUH�EDVHG�RQ�GDWD�YDOXHV�DQG�DUH�SXUHO\�ORJLFDO��QRW�SK\VLFDO��SRLQWHUV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�)25(,*1�.(<�&RQVWUDLQW

'HILQHG�DW�HLWKHU�WKH�WDEOH�OHYHO�RU�WKH
FROXPQ�OHYHO

64/!�&5($7(�7$%/(�HPS�

����� HPSQR� 180%(5����

��� HQDPH 9$5&+$5������127�18//�
��� MRE 9$5&+$5�����

��� PJU 180%(5����

��� KLUHGDWH '$7(�
��� VDO 180%(5������

���� FRPP 180%(5������

��� GHSWQR 180%(5������127�18//�

��� &21675$,17�HPSBGHSWQRBIN�)25(,*1�.(<��GHSWQR�
��� 5()(5(1&(6�GHSW��GHSWQR���

7KH�)25(,*1�.(<�&RQVWUDLQW��FRQWLQXHG�

)25(,*1�.(<�FRQVWUDLQWV�FDQ�EH�GHILQHG�DW�WKH�FROXPQ�RU�WDEOH�FRQVWUDLQW�OHYHO��$�FRPSRVLWH
IRUHLJQ�NH\�PXVW�EH�FUHDWHG�E\�XVLQJ�WKH�WDEOH�OHYHO�GHILQLWLRQ�

7KH�H[DPSOH�RQ�WKH�VOLGH�GHILQHV�D�)25(,*1�.(<�FRQVWUDLQW�RQ�WKH�'(3712�FROXPQ�RI�WKH�(03
WDEOH��XVLQJ�WDEOH�OHYHO�V\QWD[��7KH�QDPH�RI�WKH�FRQVWUDLQW�LV�(03B'(3712B).�

7KH�IRUHLJQ�NH\�FDQ�DOVR�EH�GHILQHG�DW�WKH�FROXPQ�OHYHO��SURYLGHG�WKH�FRQVWUDLQW�LV�EDVHG�RQ�D�VLQJOH
FROXPQ��7KH�V\QWD[�GLIIHUV�LQ�WKDW�WKH�NH\ZRUGV�)25(,*1�.(<�GR�QRW�DSSHDU��)RU�H[DPSOH�

64/!�&5($7(�7$%/(�HPS

������«�

�����GHSWQR�180%(5����&21675$,17�HPSBGHSWQRBIN�5()(5(1&(6

���������������������������������������������GHSW�GHSWQR��

�����«�

�������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

7KH�)25(,*1�.(<�&RQVWUDLQW��FRQWLQXHG�

7KH�IRUHLJQ�NH\�LV�GHILQHG�LQ�WKH�FKLOG�WDEOH��DQG�WKH�WDEOH�FRQWDLQLQJ�WKH�UHIHUHQFHG�FROXPQ�LV�WKH
SDUHQW�WDEOH��7KH�IRUHLJQ�NH\�LV�GHILQHG�XVLQJ�D�FRPELQDWLRQ�RI�WKH�IROORZLQJ�NH\ZRUGV�

� )25(,*1�.(<�LV�XVHG�WR�GHILQH�WKH�FROXPQ�LQ�WKH�FKLOG�WDEOH�DW�WKH�WDEOH�FRQVWUDLQW�OHYHO�

� 5()(5(1&(6�LGHQWLILHV�WKH�WDEOH�DQG�FROXPQ�LQ�WKH�SDUHQW�WDEOH�

� 21�'(/(7(�&$6&$'(�LQGLFDWHV�WKDW�ZKHQ�WKH�URZ�LQ�WKH�SDUHQW�WDEOH�LV�GHOHWHG��WKH
GHSHQGHQW�URZV�LQ�WKH�FKLOG�WDEOH�ZLOO�DOVR�EH�GHOHWHG�

:LWKRXW�WKH�21�'(/(7(�&$6&$'(�RSWLRQ��WKH�URZ�LQ�WKH�SDUHQW�WDEOH�FDQQRW�EH�GHOHWHG�LI�LW�LV
UHIHUHQFHG�LQ�WKH�FKLOG�WDEOH�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

)25(,*1�.(<�&RQVWUDLQW
.H\ZRUGV

� )25(,*1�.(<�� 'HILQHV�WKH�FROXPQ�LQ
WKH�FKLOG�WDEOH�DW�WKH�WDEOH�FRQVWUDLQW
OHYHO

� 5()(5(1&(6��,GHQWLILHV�WKH�WDEOH�DQG
FROXPQ�LQ�WKH�SDUHQW�WDEOH

� 21�'(/(7(�&$6&$'(��$OORZV�GHOHWLRQ
LQ�WKH�SDUHQW�WDEOH�DQG�GHOHWLRQ�RI�WKH
GHSHQGHQW�URZV�LQ�WKH�FKLOG�WDEOH



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

7KH�&+(&.�&RQVWUDLQW

7KH�&+(&.�FRQVWUDLQW�GHILQHV�D�FRQGLWLRQ�WKDW�HDFK�URZ�PXVW�VDWLVI\��7KH�FRQGLWLRQ�FDQ�XVH�WKH
VDPH�FRQVWUXFWV�DV�TXHU\�FRQGLWLRQV��ZLWK�WKH�IROORZLQJ�H[FHSWLRQV�

� 5HIHUHQFHV�WR�WKH�&8559$/��1(;79$/��/(9(/��DQG�52:180�SVHXGRFROXPQV

� &DOOV�WR�6<6'$7(��8,'��86(5��DQG�86(5(19�IXQFWLRQV

� 4XHULHV�WKDW�UHIHU�WR�RWKHU�YDOXHV�LQ�RWKHU�URZV

$�VLQJOH�FROXPQ�FDQ�KDYH�PXOWLSOH�&+(&.�FRQVWUDLQWV�WKDW�UHIHUHQFH�WKH�FROXPQ�LQ�LWV�GHILQLWLRQ�
7KHUH�LV�QR�OLPLW�WR�WKH�QXPEHU�RI�&+(&.�FRQVWUDLQWV�WKDW�\RX�FDQ�GHILQH�RQ�D�FROXPQ�

&+(&.�FRQVWUDLQWV�FDQ�EH�GHILQHG�DW�WKH�FROXPQ�OHYHO�RU�WDEOH�OHYHO�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�&+(&.�&RQVWUDLQW

� 'HILQHV�D�FRQGLWLRQ�WKDW�HDFK�URZ�PXVW
VDWLVI\

� ([SUHVVLRQV�WKDW�DUH�QRW�DOORZHG�
± 5HIHUHQFHV�WR�&8559$/��1(;79$/�
/(9(/��DQG�52:180�SVHXGRFROXPQV

± &DOOV�WR�6<6'$7(��8,'��86(5��DQG
86(5(19�IXQFWLRQV

± 4XHULHV�WKDW�UHIHU�WR�RWKHU�YDOXHV�LQ�RWKHU
URZV

�����GHSWQR 180%(5����

������&21675$,17�HPSBGHSWQRBFN��
������������&+(&.��'(3712�%(7:((1����$1'��������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

$GGLQJ�D�&RQVWUDLQW

<RX�FDQ�DGG�D�FRQVWUDLQW�IRU�H[LVWLQJ�WDEOHV�E\�XVLQJ�WKH�$/7(5�7$%/(�VWDWHPHQW�ZLWK�WKH�$''
FODXVH�

,Q�WKH�V\QWD[�

WDEOH LV�WKH�QDPH�RI�WKH�WDEOH

FRQVWUDLQW LV�WKH�QDPH�RI�WKH�FRQVWUDLQW

W\SH LV�WKH�FRQVWUDLQW�W\SH

FROXPQ LV�WKH�QDPH�RI�WKH�FROXPQ�DIIHFWHG�E\�WKH�FRQVWUDLQW

7KH�FRQVWUDLQW�QDPH�V\QWD[�LV�RSWLRQDO��DOWKRXJK�UHFRPPHQGHG��,I�\RX�GR�QRW�QDPH�\RXU�FRQVWUDLQWV�
WKH�V\VWHP�ZLOO�JHQHUDWH�FRQVWUDLQW�QDPHV�

*XLGHOLQHV

� <RX�FDQ�DGG��GURS��HQDEOH��RU�GLVDEOH�D�FRQVWUDLQW��EXW�\RX�FDQQRW�PRGLI\�LWV�VWUXFWXUH�

� <RX�FDQ�DGG�D�127�18//�FRQVWUDLQW�WR�DQ�H[LVWLQJ�FROXPQ�E\�XVLQJ�WKH�02',)<�FODXVH�RI
WKH�$/7(5�7$%/(�VWDWHPHQW�

Note: You can define a NOT NULL column only if the table contains no rows, because data cannot
be specified for existing rows at the same time that the column is added.

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

$GGLQJ�D�&RQVWUDLQW

� $GG�RU�GURS��EXW�QRW�PRGLI\��D
FRQVWUDLQW

� (QDEOH�RU�GLVDEOH�FRQVWUDLQWV

� $GG�D�127�18//�FRQVWUDLQW�E\�XVLQJ
WKH�02',)<�FODXVH

��$/7(5�7$%/( �WDEOH

��$''�>&21675$,17�FRQVWUDLQW@�W\SH��FROXPQ��



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

$GGLQJ�D�&RQVWUDLQW��FRQWLQXHG�

7KH�H[DPSOH�RQ�WKH�VOLGH�FUHDWHV�D�)25(,*1�.(<�FRQVWUDLQW�RQ�WKH�(03�WDEOH��7KH�FRQVWUDLQW
HQVXUHV�WKDW�D�PDQDJHU�H[LVWV�DV�D�YDOLG�HPSOR\HH�LQ�WKH�(03�WDEOH�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

$GGLQJ�D�&RQVWUDLQW

$GG�D�)25(,*1�.(<�FRQVWUDLQW�WR�WKH
(03�WDEOH�LQGLFDWLQJ�WKDW�D�PDQDJHU�PXVW
DOUHDG\�H[LVW�DV�D�YDOLG�HPSOR\HH�LQ�WKH
(03�WDEOH�

64/!�$/7(5�7$%/(�����HPS

�����$''�&21675$,17��HPSBPJUBIN�

����� )25(,*1�.(<�PJU��5()(5(1&(6�HPS�HPSQR��
7DEOH�DOWHUHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

'URSSLQJ�D�&RQVWUDLQW

7R�GURS�D�FRQVWUDLQW��\RX�FDQ�LGHQWLI\�WKH�FRQVWUDLQW�QDPH�IURP�WKH�86(5B&21675$,176�DQG
86(5B&216B&2/8016�GDWD�GLFWLRQDU\�YLHZV��7KHQ�XVH�WKH�$/7(5�7$%/(�VWDWHPHQW�ZLWK�WKH
'523�FODXVH��7KH�&$6&$'(�RSWLRQ�RI�WKH�'523�FODXVH�FDXVHV�DQ\�GHSHQGHQW�FRQVWUDLQWV�DOVR�WR
EH�GURSSHG�

6\QWD[

��$/7(5�7$%/( WDEOH

�'523��35,0$5<�.(<�_�81,48(��FROXPQ��_

�������&21675$,17���FRQVWUDLQW��>&$6&$'(@�

ZKHUH� WDEOH LV�WKH�QDPH�RI�WKH�WDEOH

FROXPQ LV�WKH�QDPH�RI�WKH�FROXPQ�DIIHFWHG�E\�WKH�FRQVWUDLQW

FRQVWUDLQW LV�WKH�QDPH�RI�WKH�FRQVWUDLQW

:KHQ�\RX�GURS�DQ�LQWHJULW\�FRQVWUDLQW��WKDW�FRQVWUDLQW�LV�QR�ORQJHU�HQIRUFHG�E\�WKH�2UDFOH�6HUYHU�DQG
LV�QR�ORQJHU�DYDLODEOH�LQ�WKH�GDWD�GLFWLRQDU\�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'URSSLQJ�D�&RQVWUDLQW

� 5HPRYH�WKH�PDQDJHU�FRQVWUDLQW�IURP
WKH�(03�WDEOH�

64/!�$/7(5�7$%/( ��HPS

�����'523�&21675$,17��HPSBPJUBIN�

7DEOH�DOWHUHG�

� 5HPRYH�WKH�35,0$5<�.(<�FRQVWUDLQW
RQ�WKH�'(37�WDEOH�DQG�GURS�WKH
DVVRFLDWHG�)25(,*1�.(<�FRQVWUDLQW�RQ
WKH�(03�'(3712�FROXPQ�

64/!�$/7(5�7$%/( GHSW

�����'523�35,0$5<�.(<�&$6&$'(�

7DEOH�DOWHUHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

'LVDEOLQJ�D�&RQVWUDLQW

<RX�FDQ�GLVDEOH�D�FRQVWUDLQW�ZLWKRXW�GURSSLQJ�LW�RU�UH�FUHDWLQJ�LW�E\�XVLQJ�WKH�$/7(5�7$%/(
VWDWHPHQW�ZLWK�WKH�',6$%/(�FODXVH�

6\QWD[

������$/7(5�7$%/(���WDEOH
���',6$%/(��&21675$,17�FRQVWUDLQW�>&$6&$'(@�

ZKHUH� WDEOH LV�WKH�QDPH�RI�WKH�WDEOH

FRQVWUDLQW LV�WKH�QDPH�RI�WKH�FRQVWUDLQW

*XLGHOLQHV

� <RX�FDQ�XVH�WKH�',6$%/(�FODXVH�LQ�ERWK�WKH�&5($7(�7$%/(�VWDWHPHQW�DQG�WKH�$/7(5
7$%/(�VWDWHPHQW�

� 7KH�&$6&$'(�FODXVH�GLVDEOHV�GHSHQGHQW�LQWHJULW\�FRQVWUDLQWV�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'LVDEOLQJ�&RQVWUDLQWV

� ([HFXWH�WKH�',6$%/(�FODXVH�RI�WKH
$/7(5�7$%/(�VWDWHPHQW�WR�GHDFWLYDWH
DQ�LQWHJULW\�FRQVWUDLQW�

� $SSO\�WKH�&$6&$'(�RSWLRQ�WR�GLVDEOH
GHSHQGHQW�LQWHJULW\�FRQVWUDLQWV�

64/!�$/7(5�7$%/( HPS

�����',6$%/(�&21675$,17 HPSBHPSQRBSN�&$6&$'(�

7DEOH�DOWHUHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

(QDEOLQJ�D�&RQVWUDLQW

<RX�FDQ�HQDEOH�D�FRQVWUDLQW�ZLWKRXW�GURSSLQJ�LW�RU�UH�FUHDWLQJ�LW�E\�XVLQJ�WKH�$/7(5�7$%/(
VWDWHPHQW�ZLWK�WKH�(1$%/(�FODXVH�

6\QWD[

������$/7(5���7$%/(������WDEOH
���(1$%/(��&21675$,17�FRQVWUDLQW�

ZKHUH� WDEOH LV�WKH�QDPH�RI�WKH�WDEOH

FRQVWUDLQW LV�WKH�QDPH�RI�WKH�FRQVWUDLQW

*XLGHOLQHV

� ,I�\RX�HQDEOH�D�FRQVWUDLQW��WKDW�FRQVWUDLQW�DSSOLHV�WR�DOO�WKH�GDWD�LQ�WKH�WDEOH��$OO�WKH�GDWD�LQ�WKH
WDEOH�PXVW�ILW�WKH�FRQVWUDLQW�

� ,I�\RX�HQDEOH�D�81,48(�NH\�RU�35,0$5<�.(<�FRQVWUDLQW��D�81,48(�RU�35,0$5<�.(<
LQGH[�LV�DXWRPDWLFDOO\�FUHDWHG�

� <RX�FDQ�XVH�WKH�(1$%/(�FODXVH�LQ�ERWK�WKH�&5($7(�7$%/(�VWDWHPHQW�DQG�WKH�$/7(5
7$%/(�VWDWHPHQW�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

(QDEOLQJ�&RQVWUDLQWV

� $FWLYDWH�DQ�LQWHJULW\�FRQVWUDLQW�FXUUHQWO\
GLVDEOHG�LQ�WKH�WDEOH�GHILQLWLRQ�E\�XVLQJ
WKH�(1$%/(�FODXVH�

� $�81,48(�RU�35,0$5<�.(<�LQGH[�LV
DXWRPDWLFDOO\�FUHDWHG�LI�\RX�HQDEOH�D
81,48(�NH\�RU�35,0$5<�.(<
FRQVWUDLQW�

64/!�$/7(5�7$%/( HPS
�����(1$%/(�&21675$,17 HPSBHPSQRBSN�

7DEOH�DOWHUHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

&DVFDGLQJ�&21675$,176

7KLV�VWDWHPHQW�LOOXVWUDWHV�WKH�XVDJH�RI�WKH�&$6&$'(�&21675$,176�FODXVH��$VVXPH�WDEOH�WHVW��LV
FUHDWHG�DV�IROORZV�

�64/!�&5($7(�7$%/(�WHVW���

������SN�180%(5�35,0$5<�.(<�

������IN�180%(5�

������FRO��180%(5�

������FRO��180%(5�

������&21675$,17�INBFRQVWUDLQW�)25(,*1�.(<��IN��5()(5(1&(6�WHVW��

������&21675$,17�FN��&+(&.��SN�!���DQG�FRO��!����

������&21675$,17�FN��&+(&.��FRO��!�����

$Q�HUURU�ZLOO�EH�UHWXUQHG�IRU�WKH�IROORZLQJ�VWDWHPHQWV�

�64/!�$/7(5�7$%/(�WHVW��'523��SN������SN�LV�D�SDUHQW�NH\

�64/!�$/7(5�7$%/(�WHVW��'523��FRO�������F��LV�UHIHUHQFHG�E\�PXOWLFROXPQ�FRQVWUDLQW�FN�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&DVFDGLQJ�&RQVWUDLQWV

� 7KH�&$6&$'(�&21675$,176�FODXVH�LV
XVHG�DORQJ�ZLWK�WKH�'523�&2/801
FODXVH�

� 7KH�&$6&$'(�&21675$,176�FODXVH
GURSV�DOO�UHIHUHQWLDO�LQWHJULW\�FRQVWUDLQWV
WKDW�UHIHU�WR�WKH�SULPDU\�DQG�XQLTXH
NH\V�GHILQHG�RQ�WKH�GURSSHG�FROXPQV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

&DVFDGLQJ�&21675$,176��FRQWLQXHG�

6XEPLWWLQJ�WKH�IROORZLQJ�VWDWHPHQW�GURSV�FROXPQ�SN��WKH�SULPDU\�NH\�FRQVWUDLQW��WKH�IRUHLJQ�NH\
FRQVWUDLQW��INBFRQVWUDLQW��DQG�WKH�FKHFN�FRQVWUDLQW��FN��

���64/!�$/7(5�7$%/(�WHVW��'523��SN��&$6&$'(�&21675$,176�

,I�DOO�FROXPQV�UHIHUHQFHG�E\�WKH�FRQVWUDLQWV�GHILQHG�RQ�WKH�GURSSHG�FROXPQV�DUH�DOVR�GURSSHG��WKHQ
&$6&$'(�&21675$,176�LV�QRW�UHTXLUHG��)RU�H[DPSOH��DVVXPLQJ�WKDW�QR�RWKHU�UHIHUHQWLDO
FRQVWUDLQWV�IURP�RWKHU�WDEOHV�UHIHU�WR�FROXPQ�3.��WKHQ�LW�LV�YDOLG�WR�VXEPLW�WKH�IROORZLQJ�VWDWHPHQW
ZLWKRXW�WKH�&$6&$'(�&21675$,176�FODXVH�

���64/!�$/7(5�7$%/(�WHVW��'523��SN��IN��FRO���

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&DVFDGLQJ�&RQVWUDLQWV

7KH�&$6&$'(�&21675$,176�FODXVH�DOVR
GURSV�DOO�PXOWLFROXPQ�FRQVWUDLQWV�GHILQHG
RQ�WKH�GURSSHG�FROXPQV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

9LHZLQJ�&RQVWUDLQWV

$IWHU�FUHDWLQJ�D�WDEOH��\RX�FDQ�FRQILUP�LWV�H[LVWHQFH�E\�LVVXLQJ�D�'(6&5,%(�FRPPDQG��7KH�RQO\
FRQVWUDLQW�WKDW�\RX�FDQ�YHULI\�LV�WKH�127�18//�FRQVWUDLQW��7R�YLHZ�DOO�FRQVWUDLQWV�RQ�\RXU�WDEOH�
TXHU\�WKH�86(5B&21675$,176�WDEOH�

7KH�H[DPSOH�RQ�WKH�VOLGH�GLVSOD\V�DOO�WKH�FRQVWUDLQWV�RQ�WKH�(03�WDEOH�

1RWH��&RQVWUDLQWV�WKDW�DUH�QRW�QDPHG�E\�WKH�WDEOH�RZQHU�UHFHLYH�WKH�V\VWHP�DVVLJQHG�FRQVWUDLQW�QDPH�
,Q�FRQVWUDLQW�W\SH��&�VWDQGV�IRU�&+(&.��3�IRU�35,0$5<�.(<��5�IRU�UHIHUHQWLDO�LQWHJULW\��DQG�8�IRU
81,48(�NH\��1RWLFH�WKDW�WKH�127�18//�FRQVWUDLQW�LV�UHDOO\�D�&+(&.�FRQVWUDLQW�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

9LHZLQJ�&RQVWUDLQWV

4XHU\�WKH�86(5B&21675$,176�WDEOH�WR
YLHZ�DOO�FRQVWUDLQW�GHILQLWLRQV�DQG�QDPHV�

&21675$,17B1$0(����������&�6($5&+B&21',7,21

����������������������������������������������������

6<6B&��������������������&�(0312�,6�127�18//

6<6B&��������������������&�'(3712�,6�127�18//
(03B(0312B3. �����3

���

64/!��6(/(&7 FRQVWUDLQWBQDPH��FRQVWUDLQWBW\SH�

��� VHDUFKBFRQGLWLRQ
������)520 XVHUBFRQVWUDLQWV

������:+(5( WDEOHBQDPH� �
(03
�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

9LHZLQJ�&RQVWUDLQWV��FRQWLQXHG�

<RX�FDQ�YLHZ�WKH�QDPHV�RI�WKH�FROXPQV�LQYROYHG�LQ�FRQVWUDLQWV�E\�TXHU\LQJ�WKH
86(5B&216B&2/8016�GDWD�GLFWLRQDU\�YLHZ��7KLV�YLHZ�LV�HVSHFLDOO\�XVHIXO�IRU�FRQVWUDLQWV�WKDW
XVH�WKH�V\VWHP�DVVLJQHG�QDPH�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

9LHZLQJ�WKH�&ROXPQV
$VVRFLDWHG�ZLWK�&RQVWUDLQWV

&21675$,17B1$0(�����������&2/801B1$0(

������������������������������������������������

(03B'(3712B).�������������'(3712
(03B(0312B3.��������������(0312

(03B0*5B).����������������0*5

6<6B&���������������������(0312
6<6B&���������������������'(3712

64/!�6(/(&7 FRQVWUDLQWBQDPH��FROXPQBQDPH

�����)520 XVHUBFRQVBFROXPQV

�����:+(5( WDEOHBQDPH� �
(03
�

9LHZ�WKH�FROXPQV�DVVRFLDWHG�ZLWK�WKH
FRQVWUDLQW�QDPHV�LQ�WKH
86(5B&216B&2/8016�YLHZ�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6XPPDU\

� &UHDWH�WKH�IROORZLQJ�W\SHV�RI�FRQVWUDLQWV�

± 127�18//

± 81,48(

± 35,0$5<�.(<

± )25(,*1�.(<

± &+(&.

� 4XHU\�WKH�86(5B&21675$,176�WDEOH�WR
YLHZ�DOO�FRQVWUDLQW�GHILQLWLRQV�DQG�QDPHV�

6XPPDU\

7KH�2UDFOH�6HUYHU�XVHV�FRQVWUDLQWV�WR�SUHYHQW�LQYDOLG�GDWD�HQWU\�LQWR�WDEOHV�

7KH�IROORZLQJ�FRQVWUDLQW�W\SHV�DUH�YDOLG�

� 127�18//

� 81,48(

� 35,0$5<�.(<

� )25(,*1�.(<

� &+(&.

<RX�FDQ�TXHU\�WKH�86(5B&21675$,176�WDEOH�WR�YLHZ�DOO�FRQVWUDLQW�GHILQLWLRQV�DQG�QDPHV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

3UDFWLFH�2YHUYLHZ

� $GGLQJ�FRQVWUDLQWV�WR�H[LVWLQJ�WDEOHV

� $GGLQJ�PRUH�FROXPQV�WR�D�WDEOH

� 'LVSOD\LQJ�LQIRUPDWLRQ�LQ�GDWD
GLFWLRQDU\�YLHZV

3UDFWLFH�2YHUYLHZ

,Q�WKLV�SUDFWLFH��\RX�ZLOO�DGG�FRQVWUDLQWV�DQG�PRUH�FROXPQV�WR�D�WDEOH�XVLQJ�WKH�VWDWHPHQWV�FRYHUHG
LQ�WKLV�OHVVRQ�

1RWH��,W�LV�UHFRPPHQGHG�WKDW�\RX�WR�QDPH�WKH�FRQVWUDLQWV�WKDW�\RX�ZLOO�EH�GHILQLQJ�GXULQJ�WKH
SUDFWLFHV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

3UDFWLFH���

�� $GG�D�WDEOH�OHYHO�35,0$5<�.(<�FRQVWUDLQW�WR�WKH�(03/2<((�WDEOH�XVLQJ�WKH�,'�FROXPQ�
7KH�FRQVWUDLQW�VKRXOG�EH�QDPHG�DW�FUHDWLRQ�

+LQW��7KH�FRQVWUDLQW�LV�HQDEOHG�DV�VRRQ�DV�WKH�$/7(5�7$%/(�FRPPDQG�H[HFXWHV�VXFFHVVIXOO\�

�� &UHDWH�D�35,0$5<�.(<�FRQVWUDLQW�RQ�WKH�'(3$570(17�WDEOH�XVLQJ�WKH�,'�FROXPQ��7KH
FRQVWUDLQW�VKRXOG�EH�QDPHG�DW�FUHDWLRQ�

+LQW��7KH�FRQVWUDLQW�LV�HQDEOHG�DV�VRRQ�DV�WKH�$/7(5�7$%/(�FRPPDQG�H[HFXWHV�VXFFHVVIXOO\�

�� $GG�D�IRUHLJQ�NH\�UHIHUHQFH�RQ�WKH�(03/2<((�WDEOH�WKDW�ZLOO�HQVXUH�WKDW�WKH�HPSOR\HH�LV
QRW�DVVLJQHG�WR�D�QRQH[LVWHQW�GHSDUWPHQW�

�� &RQILUP�WKDW�WKH�FRQVWUDLQWV�ZHUH�DGGHG�E\�TXHU\LQJ�86(5B&21675$,176��1RWH�WKH�W\SHV
DQG�QDPHV�RI�WKH�FRQVWUDLQWV��6DYH�\RXU�VWDWHPHQW�WH[W�LQ�D�ILOH�FDOOHG�S��T��VTO�

��&21675$,17B1$0(��������&

���������������������������

� ��'(3$570(17B,'B3.�������3

� ��(03/2<((B,'B3. 3

��(03/2<((B'(37B,'B).����5

�� 'LVSOD\�WKH�REMHFW�QDPHV�DQG�W\SHV�IURP�WKH�86(5B2%-(&76�GDWD�GLFWLRQDU\�YLHZ�IRU�
(03/2<((�DQG�'(3$570(17�WDEOHV��<RX�PD\�ZDQW�WR�IRUPDW�WKH�FROXPQV�IRU�
UHDGDELOLW\��1RWLFH�WKDW�WKH�QHZ�WDEOHV�DQG�D�QHZ�LQGH[�ZHUH�FUHDWHG�

��2%-(&7B1$0(�������2%-(&7B7<3(

�������������������������������

��'(3$570(17 7$%/(

��'(3$570(17B,'B3.� ,1'(;

��(03/2<(( 7$%/(

��(03/2<((B,'B3. ,1'(;

,I�\RX�KDYH�WLPH��FRPSOHWH�WKH�IROORZLQJ�H[HUFLVH�

�� 0RGLI\�WKH�(03/2<((�WDEOH��$GG�D�6$/$5<�FROXPQ�RI�180%(5�GDWDW\SH��SUHFLVLRQ���



&RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

����

&UHDWLQJ�9LHZV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�OHDUQ�WR�FUHDWH�DQG�XVH�YLHZV��<RX�ZLOO�DOVR�OHDUQ�WR�TXHU\�WKH�UHOHYDQW�GDWD
GLFWLRQDU\�REMHFW�WR�UHWULHYH�LQIRUPDWLRQ�DERXW�YLHZV�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2EMHFWLYHV

$IWHU�FRPSOHWLQJ�WKLV�OHVVRQ��\RX�VKRXOG
EH�DEOH�WR�GR�WKH�IROORZLQJ�

� 'HVFULEH�D�YLHZ

� &UHDWH�D�YLHZ

� 5HWULHYH�GDWD�WKURXJK�D�YLHZ

� $OWHU�WKH�GHILQLWLRQ�RI�D�YLHZ

� ,QVHUW��XSGDWH��DQG�GHOHWH�GDWD�WKURXJK
D�YLHZ

� 'URS�D�YLHZ



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�DOVR�OHDUQ�WR�FUHDWH�DQG�XVH�LQOLQH�YLHZV��DQG�SHUIRUP�7RS�1�DQDO\VLV�XVLQJ
LQOLQH�YLHZV�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2EMHFWLYHV

$IWHU�FRPSOHWLQJ�WKLV�OHVVRQ��\RX�VKRXOG
EH�DEOH�WR�GR�WKH�IROORZLQJ�

� 'HVFULEH�DQ�LQOLQH�YLHZ

� 3HUIRUP�³7RS�1´�$QDO\VLV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'DWDEDVH�2EMHFWV

'HVFULSWLRQ

%DVLF�XQLW�RI�VWRUDJH��FRPSRVHG�RI�URZV

DQG�FROXPQV

/RJLFDOO\�UHSUHVHQWV�VXEVHWV�RI�GDWD�IURP

RQH�RU�PRUH�WDEOHV

*HQHUDWHV�SULPDU\�NH\�YDOXHV

,PSURYHV�WKH�SHUIRUPDQFH�RI�VRPH�TXHULHV

$OWHUQDWLYH�QDPH�IRU�DQ�REMHFW

2EMHFW

7DEOH

9LHZ

6HTXHQFH

,QGH[

6\QRQ\P



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

:KDW�,V�D�9LHZ"

<RX�FDQ�SUHVHQW�ORJLFDO�VXEVHWV�RU�FRPELQDWLRQV�RI�GDWD�E\�FUHDWLQJ�YLHZV�RI�WDEOHV��A view is a
logical table based on a table or another view. A view contains no data of its own but is like a
window through which data from tables can be viewed or changed. The tables on which a view is
based are called base tables. The view is stored as a SELECT statement in the data dictionary.

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

:KDW�,V�D�9LHZ"

(0312�(1$0(���-2%���������0*5�+,5('$7(����6$/��&200��'(3712

�����������������������������������������������������������

������.,1*����35(6,'(17����������129�����������������������

������%/$.(���0$1$*(5������������0$<�����������������������

������&/$5.���0$1$*(5������������-81�����������������������

������-21(6���0$1$*(5������������$35�����������������������

������0$57,1��6$/(60$1�����������6(3�����������������������

������$//(1���6$/(60$1�����������)(%�����������������������

������7851(5��6$/(60$1�����������6(3�����������������������

������-$0(6���&/(5.��������������'(&�����������������������

������:$5'����6$/(60$1�����������)(%�����������������������

������)25'����$1$/<67������������'(&�����������������������

������60,7+���&/(5.��������������'(&�����������������������

������6&277���$1$/<67������������'(&�����������������������

������$'$06���&/(5.��������������-$1�����������������������

������0,//(5��&/(5.��������������-$1�����������������������

(03�7DEOH
(0312�(1$0(����-2%��������0*5�+,5('$7(�����6$/��&200��'(3712

������������������������������������������������������������

������.,1*�����35(6,'(17���������129������������������������

������&/$5.����0$1$*(5�����������-81������������������������

������0,//(5���&/(5.�������������-$1������������������������

������-21(6����0$1$*(5�����������$35������������������������

������6&277����$1$/<67�����������'(&������������������������

������$'$06����&/(5.�������������-$1������������������������

������60,7+����&/(5.�������������'(&������������������������

������)25'�����$1$/<67�����������'(&������������������������

������%/$.(����0$1$*(5�����������0$<������������������������

������0$57,1���6$/(60$1����������6(3������������������������

������$//(1����6$/(60$1����������)(%������������������������

������7851(5���6$/(60$1����������6(3������������������������

������-$0(6����&/(5.�������������'(&������������������������

������:$5'�����6$/(60$1����������)(%������������������������

�(0312�(1$0(����-2%
���������������������������
�������.,1*�����35(6,'(17

�������&/$5.����0$1$*(5

�������0,//(5���&/(5.

������(0398���9LHZ



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

$GYDQWDJHV�RI�9LHZV

� 9LHZV�UHVWULFW�DFFHVV�WR�WKH�GDWD�EHFDXVH�WKH�YLHZ�FDQ�GLVSOD\�VHOHFWLYH�FROXPQV�IURP�WKH�WDEOH�

� 9LHZV�DOORZ�XVHUV�WR�PDNH�VLPSOH�TXHULHV�WR�UHWULHYH�WKH�UHVXOWV�IURP�FRPSOLFDWHG�TXHULHV��)RU
H[DPSOH��YLHZV�DOORZ�XVHUV�WR�TXHU\�LQIRUPDWLRQ�IURP�PXOWLSOH�WDEOHV�ZLWKRXW�NQRZLQJ�KRZ�WR
ZULWH�D�MRLQ�VWDWHPHQW�

� 9LHZV�SURYLGH�GDWD�LQGHSHQGHQFH�IRU�DG�KRF�XVHUV�DQG�DSSOLFDWLRQ�SURJUDPV��2QH�YLHZ�FDQ�EH
XVHG�WR�UHWULHYH�GDWD�IURP�VHYHUDO�WDEOHV�

� 9LHZV�SURYLGH�JURXSV�RI�XVHUV�DFFHVV�WR�GDWD�DFFRUGLQJ�WR�WKHLU�SDUWLFXODU�FULWHULD�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³&5($7(�9,(:�´

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

:K\�8VH�9LHZV"

� 7R�UHVWULFW�GDWD�DFFHVV

� 7R�PDNH�FRPSOH[�TXHULHV�HDV\

� 7R�DOORZ�GDWD�LQGHSHQGHQFH

� 7R�SUHVHQW�GLIIHUHQW�YLHZV�RI�WKH�VDPH
GDWD



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

6LPSOH�9LHZV�9HUVXV�&RPSOH[�9LHZV

7KHUH�DUH�WZR�FODVVLILFDWLRQV�IRU�YLHZV��VLPSOH�DQG�FRPSOH[��7KH�EDVLF�GLIIHUHQFH�LV�UHODWHG�WR�WKH
'0/��LQVHUW��XSGDWH��DQG�GHOHWH��RSHUDWLRQV�

� $�VLPSOH�YLHZ�LV�RQH�WKDW�

± 'HULYHV�GDWD�IURP�RQO\�RQH�WDEOH

± &RQWDLQV�QR�IXQFWLRQV�RU�JURXSV�RI�GDWD

± &DQ�SHUIRUP�'0/�WKURXJK�WKH�YLHZ

� $�FRPSOH[�YLHZ�LV�RQH�WKDW�

± 'HULYHV�GDWD�IURP�PDQ\�WDEOHV

± &RQWDLQV�IXQFWLRQV�RU�JURXSV�RI�GDWD

± 'RHV�QRW�DOZD\V�DOORZ�'0/�WKURXJK�WKH�YLHZ

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6LPSOH�9LHZV
DQG�&RPSOH[�9LHZV

)HDWXUH 6LPSOH�9LHZV &RPSOH[�9LHZV

1XPEHU�RI�WDEOHV 2QH 2QH�RU�PRUH

&RQWDLQ�IXQFWLRQV 1R <HV

&RQWDLQ�JURXSV�RI�GDWD 1R <HV

'0/�WKURXJK�YLHZ <HV 1RW�DOZD\V



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

&UHDWLQJ�D�9LHZ

<RX�FDQ�FUHDWH�D�YLHZ�E\�HPEHGGLQJ�D�VXETXHU\�ZLWKLQ�WKH�&5($7(�9,(:�VWDWHPHQW�

,Q�WKH�V\QWD[�

25�5(3/$&( UH�FUHDWHV�WKH�YLHZ�LI�LW�DOUHDG\�H[LVWV

)25&( FUHDWHV�WKH�YLHZ�UHJDUGOHVV�RI�ZKHWKHU�RU�QRW�WKH�EDVH�WDEOHV�H[LVW

12)25&( FUHDWHV�WKH�YLHZ�RQO\�LI�WKH�EDVH�WDEOHV�H[LVW��7KLV�LV�WKH�GHIDXOW��

YLHZ LV�WKH�QDPH�RI�WKH�YLHZ

DOLDV VSHFLILHV�QDPHV�IRU�WKH�H[SUHVVLRQV�VHOHFWHG�E\�WKH�YLHZ¶V�TXHU\
�7KH�QXPEHU�RI�DOLDVHV�PXVW�PDWFK�WKH�QXPEHU�RI�H[SUHVVLRQV�
VHOHFWHG�E\�WKH�YLHZ��

VXETXHU\ LV�D�FRPSOHWH�6(/(&7�VWDWHPHQW��<RX�FDQ�XVH�DOLDVHV�IRU�WKH�
FROXPQV�LQ�WKH�6(/(&7�OLVW��

:,7+�&+(&.�237,21 VSHFLILHV�WKDW�RQO\�URZV�DFFHVVLEOH�WR�WKH�YLHZ�FDQ�EH�LQVHUWHG�RU
XSGDWHG

FRQVWUDLQW LV�WKH�QDPH�DVVLJQHG�WR�WKH�&+(&.�237,21�FRQVWUDLQW

:,7+�5($'�21/< HQVXUHV�WKDW�QR�'0/�RSHUDWLRQV�FDQ�EH�SHUIRUPHG�RQ�WKLV�YLHZ

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&UHDWLQJ�D�9LHZ

� <RX�HPEHG�D�VXETXHU\�ZLWKLQ�WKH
&5($7(�9,(:�VWDWHPHQW�

� 7KH�VXETXHU\�FDQ�FRQWDLQ�FRPSOH[
6(/(&7�V\QWD[�

� 7KH�VXETXHU\�FDQQRW�FRQWDLQ�DQ�25'(5
%<�FODXVH�

&5($7(�>25�5(3/$&(@�>)25&(_12)25&(@�9,(:�YLHZ

��>�DOLDV>��DOLDV@����@
$6�VXETXHU\

>:,7+�&+(&.�237,21�>&21675$,17�FRQVWUDLQW@@

>:,7+�5($'�21/<@�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&UHDWLQJ�D�9LHZ

� &UHDWH�D�YLHZ��(0398����WKDW�FRQWDLQV
GHWDLOV�RI�HPSOR\HHV�LQ�GHSDUWPHQW����

� 'HVFULEH�WKH�VWUXFWXUH�RI�WKH�YLHZ�E\
XVLQJ�WKH�64/
3OXV�'(6&5,%(
FRPPDQG�

64/!�'(6&5,%(�HPSYX��

64/!�&5($7(�9,(:� HPSYX��

�����$6�6(/(&7 HPSQR��HQDPH��MRE
�����)520 HPS

�����:+(5( GHSWQR� ����

9LHZ�FUHDWHG�

&UHDWLQJ�D�9LHZ��FRQWLQXHG�

7KH�H[DPSOH�RQ�WKH�VOLGH�FUHDWHV�D�YLHZ�WKDW�FRQWDLQV�WKH�HPSOR\HH�QXPEHU��QDPH��DQG�MRE�WLWOH�IRU
DOO�WKH�HPSOR\HHV�LQ�GHSDUWPHQW����

<RX�FDQ�GLVSOD\�WKH�VWUXFWXUH�RI�WKH�YLHZ�E\�XVLQJ�WKH�64/
3OXV�'(6&5,%(�FRPPDQG�

���1DPH����������������������������1XOO"����7\SH
������������������������������������������������������
�(0312���������������������������127�18//�180%(5���
�(1$0(������������������������������������9$5&+$5�����
�-2%��������������������������������������9$5&+$5����

*XLGHOLQHV�IRU�FUHDWLQJ�D�YLHZ�

� 7KH�VXETXHU\�WKDW�GHILQHV�D�YLHZ�FDQ�FRQWDLQ�FRPSOH[�6(/(&7�V\QWD[��LQFOXGLQJ�MRLQV�
JURXSV��DQG�VXETXHULHV�

� 7KH�VXETXHU\�WKDW�GHILQHV�WKH�YLHZ�FDQQRW�FRQWDLQ�DQ�25'(5�%<�FODXVH��7KH�25'(5�%<
FODXVH�LV�VSHFLILHG�ZKHQ�\RX�UHWULHYH�GDWD�IURP�WKH�YLHZ�

� ,I�\RX�GR�QRW�VSHFLI\�D�FRQVWUDLQW�QDPH�IRU�D�YLHZ�FUHDWHG�ZLWK�WKH�&+(&.�237,21��WKH
V\VWHP�ZLOO�DVVLJQ�D�GHIDXOW�QDPH�LQ�WKH�IRUPDW�6<6B&Q�

� <RX�FDQ�XVH�WKH�25�5(3/$&(�RSWLRQ�WR�FKDQJH�WKH�GHILQLWLRQ�RI�WKH�YLHZ�ZLWKRXW�GURSSLQJ
DQG�UH�FUHDWLQJ�LW�RU�UHJUDQWLQJ�REMHFW�SULYLOHJHV�SUHYLRXVO\�JUDQWHG�RQ�LW�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&UHDWLQJ�D�9LHZ

� &UHDWH�D�YLHZ�E\�XVLQJ�FROXPQ�DOLDVHV
LQ�WKH�VXETXHU\�

� 6HOHFW�WKH�FROXPQV�IURP�WKLV�YLHZ�E\
WKH�JLYHQ�DOLDV�QDPHV�

64/!�&5($7(�9,(:� VDOYX��

�����$6�6(/(&7 HPSQR�(03/2<((B180%(5��HQDPH�1$0(�

��� VDO�6$/$5<
�����)520 HPS

�����:+(5( GHSWQR� ����

9LHZ�FUHDWHG�

&UHDWLQJ�D�9LHZ��FRQWLQXHG�

<RX�FDQ�FRQWURO�WKH�FROXPQ�QDPHV�E\�LQFOXGLQJ�FROXPQ�DOLDVHV�ZLWKLQ�WKH�VXETXHU\�

7KH�H[DPSOH�RQ�WKH�VOLGH�Freates a view containing the employee number (empno) with the alias
EMPLOYEE_NUMBER, name (ename) with the alias NAME, and salary (sal) with the alias
SALARY for department 30.

Alternatively, you can control the column names by including column aliases in the CREATE VIEW
clause.



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

5HWULHYLQJ�'DWD�IURP�D�9LHZ

(03/2<((B180%(5�1$0(����������6$/$5<

������������������������������������

����������������%/$.(���������������
����������������0$57,1��������������

����������������$//(1���������������

����������������7851(5��������������

����������������-$0(6���������������
����������������:$5'����������������

��URZV�VHOHFWHG�

64/!� 6(/(&7�

���� )520 VDOYX���

5HWULHYLQJ�'DWD�IURP�D�9LHZ

<RX�FDQ�UHWULHYH�GDWD�IURP�D�YLHZ�DV�\RX�ZRXOG�IURP�DQ\�WDEOH��<RX�FDQ�HLWKHU�GLVSOD\�WKH�FRQWHQWV
RI�WKH�HQWLUH�YLHZ�RU�MXVW�YLHZ�VSHFLILF�URZV�DQG�FROXPQV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

4XHU\LQJ�D�9LHZ

���������������86(5B9,(:6�����
�����������������
������������������(0398��
6(/(&7 HPSQR��HQDPH��MRE
)520 HPS
:+(5( GHSWQR� ����

����������64/
3OXV

6(/(&7���

)520�������HPSYX���

(03

���� .,1* 35(6,'(17
���� &/$5. 0$1$*(5
���� 0,//(5 &/(5.

9LHZV�LQ�WKH�'DWD�'LFWLRQDU\

2QFH�\RXU�YLHZ�KDV�EHHQ�FUHDWHG��\RX�FDQ�TXHU\�WKH�GDWD�GLFWLRQDU\�WDEOH�FDOOHG�86(5B9,(:6�WR
VHH�WKH�QDPH�RI�WKH�YLHZ�DQG�WKH�YLHZ�GHILQLWLRQ��7KH�WH[W�RI�WKH�6(/(&7�VWDWHPHQW�WKDW�FRQVWLWXWHV
\RXU�YLHZ�LV�VWRUHG�LQ�D�/21*�FROXPQ�

'DWD�$FFHVV�8VLQJ�9LHZV

:KHQ�\RX�DFFHVV�GDWD��XVLQJ�D�YLHZ��WKH�2UDFOH�6HUYHU�SHUIRUPV�WKH�IROORZLQJ�RSHUDWLRQV�

�� 5HWULHYHV�WKH�YLHZ�GHILQLWLRQ�IURP�WKH�GDWD�GLFWLRQDU\�WDEOH�86(5B9,(:6�

��� &KHFNV�DFFHVV�SULYLOHJHV�IRU�WKH�YLHZ�EDVH�WDEOH�

��� &RQYHUWV�WKH�YLHZ�TXHU\�LQWR�DQ�HTXLYDOHQW�RSHUDWLRQ�RQ�WKH�XQGHUO\LQJ�EDVH�WDEOH�RU�WDEOHV��,Q
RWKHU�ZRUGV��GDWD�LV�UHWULHYHG�IURP��RU�DQ�XSGDWH�PDGH�WR��WKH�EDVH�WDEOH�V��

9LHZV�LQ�WKH�'DWD�'LFWLRQDU\



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

0RGLI\LQJ�D�9LHZ

7KH�25�5(3/$&(�RSWLRQ�DOORZV�D�YLHZ�WR�EH�FUHDWHG�HYHQ�LI�RQH�H[LVWV�ZLWK�WKLV�QDPH�DOUHDG\��WKXV
UHSODFLQJ�WKH�ROG�YHUVLRQ�RI�WKH�YLHZ�IRU�LWV�RZQHU��7KLV�PHDQV�WKDW�WKH�YLHZ�FDQ�EH�DOWHUHG�ZLWKRXW
GURSSLQJ��UH�FUHDWLQJ��DQG�UHJUDQWLQJ�REMHFW�SULYLOHJHV�

1RWH��:KHQ�DVVLJQLQJ�FROXPQ�DOLDVHV�LQ�WKH�&5($7(�9,(:�FODXVH��UHPHPEHU�WKDW�WKH�DOLDVHV�DUH
OLVWHG�LQ�WKH�VDPH�RUGHU�DV�WKH�FROXPQV�LQ�WKH�VXETXHU\�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

0RGLI\LQJ�D�9LHZ

� 0RGLI\�WKH�(0398���YLHZ�E\�XVLQJ
&5($7(�25�5(3/$&(�9,(:�FODXVH��$GG
DQ�DOLDV�IRU�HDFK�FROXPQ�QDPH�

� &ROXPQ�DOLDVHV�LQ�WKH�&5($7(�9,(:
FODXVH�DUH�OLVWHG�LQ�WKH�VDPH�RUGHU�DV�WKH
FROXPQV�LQ�WKH�VXETXHU\�

64/!�&5($7(�25�5(3/$&(�9,(:�HPSYX��

������� �HPSOR\HHBQXPEHU��HPSOR\HHBQDPH��MREBWLWOH�

�����$6�6(/(&7� HPSQR��HQDPH��MRE
�����)520 HPS

�����:+(5( GHSWQR� ����

9LHZ�FUHDWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&UHDWLQJ�D�&RPSOH[�9LHZ

&UHDWH�D�FRPSOH[�YLHZ�WKDW�FRQWDLQV�JURXS
IXQFWLRQV�WR�GLVSOD\�YDOXHV�IURP�WZR�WDEOHV�

64/!�&5($7(�9,(: GHSWBVXPBYX
������� �QDPH��PLQVDO��PD[VDO��DYJVDO�

�����$6�6(/(&7 G�GQDPH��0,1�H�VDO���0$;�H�VDO��

��� $9*�H�VDO�
�����)520 HPS�H��GHSW�G

�����:+(5( H�GHSWQR� �G�GHSWQR

�����*5283�%<� G�GQDPH�

9LHZ�FUHDWHG�

&UHDWLQJ�D�&RPSOH[�9LHZ

7KH�H[DPSOH�RQ�WKH�VOLGH�FUHDWHV�D�FRPSOH[�YLHZ�RI�WKH�GHSDUWPHQW�QDPHV��PLQLPXP�VDODU\�
PD[LPXP�VDODU\��DQG�DYHUDJH�VDODU\�E\�WKH�GHSDUWPHQW��1RWH�WKDW�DOWHUQDWLYH�QDPHV�KDYH�EHHQ
VSHFLILHG�IRU�WKH�YLHZ��7KLV�LV�D�UHTXLUHPHQW�LI�DQ\�FROXPQ�RI�WKH�YLHZ�LV�GHULYHG�IURP�D�IXQFWLRQ�RU
DQ�H[SUHVVLRQ�

<RX�FDQ�YLHZ�WKH�VWUXFWXUH�RI�WKH�YLHZ�E\�XVLQJ�WKH�64/
3OXV�'(6&5,%(�FRPPDQG��'LVSOD\�WKH
FRQWHQWV�RI�WKH�YLHZ�E\�LVVXLQJ�D�6(/(&7�VWDWHPHQW�

64/!�6(/(&7��
�

�����)520����GHSWBVXPBYX�

1$0(��������������0,16$/����0$;6$/����$9*6$/

��������������������������������������������

$&&2817,1*����������������������������������

5(6($5&+������������������������������������

6$/(6���������������������������������������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

3HUIRUPLQJ�'0/�2SHUDWLRQV�RQ�D�9LHZ

<RX�FDQ�SHUIRUP�'0/�RSHUDWLRQV�RQ�GDWD�WKURXJK�D�YLHZ�LI�WKRVH�RSHUDWLRQV�IROORZ�FHUWDLQ�UXOHV�

<RX�FDQ�UHPRYH�D�URZ�IURP�D�YLHZ�XQOHVV�LW�FRQWDLQV�DQ\�RI�WKH�IROORZLQJ�

� *URXS�IXQFWLRQV

� $�*5283�%<�FODXVH

� 7KH�SVHXGRFROXPQ�52:180�NH\ZRUG

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

5XOHV�IRU�3HUIRUPLQJ
'0/�2SHUDWLRQV�RQ�D�9LHZ

� <RX�FDQ�SHUIRUP�'0/�RSHUDWLRQV�RQ�VLPSOH
YLHZV�

� <RX�FDQQRW�UHPRYH�D�URZ�LI�WKH�YLHZ
FRQWDLQV�WKH�IROORZLQJ�

± *URXS�IXQFWLRQV

± $�*5283�%<�FODXVH

± 7KH�',67,1&7�NH\ZRUG

± 7KH�SVHXGRFROXPQ�52:180�NH\ZRUG



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

3HUIRUPLQJ�'0/�2SHUDWLRQV�RQ�D�9LHZ��FRQWLQXHG�

<RX�FDQ�PRGLI\�GDWD�LQ�D�YLHZ�XQOHVV�LW�FRQWDLQV�DQ\�RI�WKH�FRQGLWLRQV�PHQWLRQHG�LQ�WKH�SUHYLRXV�VOLGH
DQG�DQ\�RI�WKH�IROORZLQJ�

� &ROXPQV�GHILQHG�E\�H[SUHVVLRQV²IRU�H[DPSOH��6$/�
���

� 7KH�52:180�SVHXGRFROXPQ

<RX�FDQ�DGG�GDWD�WKURXJK�D�YLHZ�XQOHVV�LW�FRQWDLQV�DQ\�RI�WKH�DERYH�DQG�WKHUH�DUH�127�18//
FROXPQV��ZLWKRXW�D�GHIDXOW�YDOXH��LQ�WKH�EDVH�WDEOH�WKDW�DUH�QRW�VHOHFWHG�E\�WKH�YLHZ��$OO�UHTXLUHG
YDOXHV�PXVW�EH�present in the view. Remember that you are adding values directly into the underlying
table through the view.

)RU�PRUH�LQIRUPDWLRQ��VHH��UDFOH��6HUYHU�64/�5HIHUHQFH��5HOHDVH����³&5($7(�9,(:�´

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

5XOHV�IRU�3HUIRUPLQJ
'0/�2SHUDWLRQV�RQ�D�9LHZ

� <RX�FDQQRW�PRGLI\�GDWD�LQ�D�YLHZ�LI�LW�FRQWDLQV�
± $Q\�RI�WKH�FRQGLWLRQV�PHQWLRQHG�LQ�WKH
SUHYLRXV�VOLGH

± &ROXPQV�GHILQHG�E\�H[SUHVVLRQV
± 7KH�52:180�SVHXGRFROXPQ

� <RX�FDQQRW�DGG�GDWD�LI�

± 7KH�YLHZ�FRQWDLQV�DQ\�RI�WKH�FRQGLWLRQV
PHQWLRQHG�DERYH�RU�LQ�WKH�SUHYLRXV�VOLGH

± 7KHUH�DUH�127�18//�FROXPQV�LQ�WKH�EDVH
WDEOHV�WKDW�DUH�QRW�VHOHFWHG�E\�WKH�YLHZ



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�WKH�:,7+�&+(&.�237,21
&ODXVH

� <RX�FDQ�HQVXUH�WKDW�'0/�RQ�WKH�YLHZ�VWD\V
ZLWKLQ�WKH�GRPDLQ�RI�WKH�YLHZ�E\�XVLQJ�WKH
:,7+�&+(&.�237,21�FODXVH�

� $Q\�DWWHPSW�WR�FKDQJH�WKH�GHSDUWPHQW
QXPEHU�IRU�DQ\�URZ�LQ�WKH�YLHZ�ZLOO�IDLO
EHFDXVH�LW�YLRODWHV�WKH�:,7+�&+(&.�237,21
FRQVWUDLQW�

64/!�&5($7(�25�5(3/$&(�9,(:�HPSYX��
�����$6�6(/(&7 


�����)520 ��������HPS

�����:+(5( ��������GHSWQR� ���
�����:,7+�&+(&.�237,21�&21675$,17�HPSYX��BFN�

9LHZ�FUHDWHG�

8VLQJ�WKH�:,7+�&+(&.�237,21�&ODXVH

,W�LV�SRVVLEOH�WR�SHUIRUP�UHIHUHQWLDO�LQWHJULW\�FKHFNV�WKURXJK�YLHZV��<RX�FDQ�DOVR�HQIRUFH�FRQVWUDLQWV
DW�WKH�GDWDEDVH�OHYHO��7KH�YLHZ�FDQ�EH�XVHG�WR�SURWHFW�GDWD�LQWHJULW\��EXW�WKH�XVH�LV�YHU\�OLPLWHG�

7KH�:,7+�&+(&.�237,21�FODXVH�VSHFLILHV�WKDW�,16(576�DQG�83'$7(6�SHUIRUPHG�WKURXJK�WKH
YLHZ�DUH�QRW�DOORZHG�WR�FUHDWH�URZV�WKDW�WKH�YLHZ�FDQQRW�VHOHFW��DQG�WKHUHIRUH�LW�DOORZV�LQWHJULW\
FRQVWUDLQWV�DQG�GDWD�YDOLGDWLRQ�FKHFNV�WR�EH�HQIRUFHG�RQ�GDWD�EHLQJ�LQVHUWHG�RU�XSGDWHG�

,I�WKHUH�LV�DQ�DWWHPSW�WR�SHUIRUP�'0/�RSHUDWLRQV�RQ�URZV�WKDW�WKH�YLHZ�KDV�QRW�VHOHFWHG��DQ�HUURU�LV
GLVSOD\HG��ZLWK�WKH�FRQVWUDLQW�QDPH�LI�WKDW�KDV�EHHQ�VSHFLILHG�

�64/!�83'$7(�HPSYX��

������6(7����GHSWQR� ���

������:+(5(��HPSQR� ������

�XSGDWH�HPSYX��
���������

�(5525�DW�OLQH���
�25$��������YLHZ�:,7+�&+(&.�237,21�ZKHUH�FODXVH�YLRODWLRQ

1RWH��1R�URZV�DUH�XSGDWHG�EHFDXVH�LI�WKH�GHSDUWPHQW�QXPEHU�ZHUH�WR�FKDQJH�WR�����WKH�YLHZ�ZRXOG
QR�ORQJHU�EH�DEOH�WR�VHH�WKDW�HPSOR\HH��7KHUHIRUH��ZLWK�WKH�:,7+�&+(&.�237,21�FODXVH��WKH�YLHZ
FDQ�VHH�RQO\�GHSDUWPHQW����HPSOR\HHV�DQG�GRHV�QRW�DOORZ�WKH�GHSDUWPHQW�QXPEHU�IRU�WKRVH
HPSOR\HHV�WR�EH�FKDQJHG�WKURXJK�WKH�YLHZ�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

64/!�'(/(7(�)520��HPSYX��

�����:+(5( ��HPSOR\HHBQXPEHU� ������

'(/(7(�)520�HPSYX��
������������

(5525�DW�OLQH���
25$�������&DQQRW�GHOHWH�IURP�YLHZ�ZLWKRXW�H[DFWO\�RQH�NH\�SUHVHUYHG�
WDEOH

'HQ\LQJ�'0/�2SHUDWLRQV

<RX�FDQ�HQVXUH�WKDW�QR�'0/�RSHUDWLRQV�RFFXU�RQ�\RXU�YLHZ�E\�FUHDWLQJ�LW�ZLWK�WKH�:,7+�5($'
21/<�RSWLRQ��7KH�H[DPSOH�RQ�WKH�VOLGH�PRGLILHV�WKH�(0398���YLHZ�WR�SUHYHQW�DQ\�'0/�RSHUDWLRQV
RQ�WKH�YLHZ�

$Q\�DWWHPSWV�WR�UHPRYH�D�URZ�IURP�WKH�YLHZ�ZLOO�UHVXOW�LQ�DQ�HUURU�

$Q\�DWWHPSWV�WR�LQVHUW�D�URZ�RU�PRGLI\�D�URZ�XVLQJ�WKH�YLHZ�ZLOO�UHVXOW�LQ�2UDFOH�6HUYHU�HUURU��
�������YLUWXDO�FROXPQ�QRW�DOORZHG�KHUH�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'HQ\LQJ�'0/�2SHUDWLRQV

� <RX�FDQ�HQVXUH�WKDW�QR�'0/�RSHUDWLRQV
RFFXU�E\�DGGLQJ�WKH�:,7+�5($'�21/<
RSWLRQ�WR�\RXU�YLHZ�GHILQLWLRQ�

64/!�&5($7(�25�5(3/$&(�9,(:�HPSYX��
������������HPSOR\HHBQXPEHU��HPSOR\HHBQDPH��MREBWLWOH�

�����$6�6(/(&7 HPSQR��HQDPH��MRE

�����)520 HPS
�����:+(5( GHSWQR� ���

�����:,7+�5($'�21/<�

9LHZ�FUHDWHG�

� $Q\�DWWHPSW�WR�SHUIRUP�D�'0/�RQ�DQ\
URZ�LQ�WKH�YLHZ�ZLOO�UHVXOW�LQ�2UDFOH
6HUYHU�HUURU�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

5HPRYLQJ�D�9LHZ

<RX�XVH�WKH�'523�9,(:�VWDWHPHQW�WR�UHPRYH�D�YLHZ��7KH�VWDWHPHQW�UHPRYHV�WKH�YLHZ�GHILQLWLRQ
IURP�WKH�GDWDEDVH��'URSSLQJ�YLHZV�KDV�QR�HIIHFW�RQ�WKH�WDEOHV�RQ�ZKLFK�WKH�YLHZ�ZDV�EDVHG��9LHZV�RU
RWKHU�DSSOLFDWLRQV�EDVHG�RQ�GHOHWHG�YLHZV�EHFRPH�LQYDOLG��2QO\�WKH�FUHDWRU�RU�D�XVHU�ZLWK�WKH�'523
$1<�9,(:�SULYLOHJH�FDQ�UHPRYH�D�YLHZ�

,Q�WKH�V\QWD[�

YLHZ LV�WKH�QDPH�RI�WKH�YLHZ

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

5HPRYLQJ�D�9LHZ

5HPRYH�D�YLHZ�ZLWKRXW�ORVLQJ�GDWD
EHFDXVH�D�YLHZ�LV�EDVHG�RQ�XQGHUO\LQJ
WDEOHV�LQ�WKH�GDWDEDVH�

64/!�'523�9,(:�HPSYX����

9LHZ�GURSSHG�

'523�9,(:�YLHZ��



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

,QOLQH�9LHZV

$Q�LQOLQH�YLHZ�LQ�WKH�)520�FODXVH�RI�D�6(/(&7�VWDWHPHQW�GHILQHV�D�GDWD�VRXUFH�IRU�WKH�6(/(&7
VWDWHPHQW��,Q�WKH�H[DPSOH�EHORZ�WKH�LQOLQH�YLHZ�E�UHWXUQV�WKH�GHWDLOV�RI�DOO�GHSDUWPHQW�QXPEHUV�DQG�WKH
PD[LPXP�VDODU\�IRU�HDFK�GHSDUWPHQW�IURP�WKH�(03�WDEOH��7KH�:+(5(�D�GHSWQR� �E�GHSWQR�$1'�D�VDO
��E�PD[VDO�FODXVH�RI�WKH�PDLQ�TXHU\�GLVSOD\V�HPSOR\HH�QDPHV��VDODULHV��GHSDUWPHQW�QXPEHUV��DQG
PD[LPXP�VDODULHV�IRU�DOO�WKH�HPSOR\HHV�ZKR�HDUQ�OHVV�WKDQ�WKH�PD[LPXP�VDODU\�LQ�WKHLU�GHSDUWPHQW�

64/!�6(/(&7��D�HQDPH��D�VDO��D�GHSWQR��E�PD[VDO

������)520���HPS�D���6(/(&7���GHSWQR��PD[�VDO��PD[VDO

����������������������)520�����HPS

����������������������*5283�%<�GHSWQR��E

�����:+(5(���D�GHSWQR� �E�GHSWQR

�����$1'�����D�VDO���E�PD[VDO�

(1$0(������������6$/����'(3712����0$;6$/
����������������������������������������
&/$5.�����������������������������������
0,//(5����������������������������������
���
7851(5����������������������������������
-$0(6�����������������������������������

���URZV�VHOHFWHG�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

,QOLQH�9LHZV

� $Q�LQOLQH�YLHZ�LV�D�VXETXHU\�ZLWK�DQ
DOLDV��FRUUHODWLRQ�QDPH��WKDW�\RX�FDQ
XVH�ZLWKLQ�D�64/�VWDWHPHQW�

� $Q�LQOLQH�YLHZ�LV�VLPLODU�WR�XVLQJ�D
QDPHG�VXETXHU\�LQ�WKH�)520�FODXVH�RI
WKH�PDLQ�TXHU\�

� $Q�LQOLQH�YLHZ�LV�QRW�D�VFKHPD�REMHFW�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

³7RS�1´�$QDO\VLV

7RS�1�TXHULHV�DUH�XVHIXO�LQ�VFHQDULRV�ZKHUH�WKH�QHHG�LV�WR�GLVSOD\�RQO\�WKH�Q�WRS�PRVW�RU�WKH�Q
ERWWRP�PRVW�UHFRUGV�IURP�D�WDEOH�EDVHG�RQ�D�FRQGLWLRQ��7KLV�UHVXOW�VHW�FDQ�EH�XVHG�IRU�IXUWKHU
DQDO\VLV��)RU�H[DPSOH�XVLQJ�7RS�1�DQDO\VLV�\RX�FDQ�SHUIRUP�WKH�IROORZLQJ�W\SHV�RI�TXHULHV�

� 7KH�WRS�WKUHH�HDUQHUV�LQ�WKH�FRPSDQ\

� 7KH�IRXU�PRVW�UHFHQW�UHFUXLWV�LQ�WKH�FRPSDQ\

� 7KH�WRS�WZR�VDOHV�UHSUHVHQWDWLYHV�ZKR�KDYH�VROG�WKH�PD[LPXP�QXPEHU�RI�SURGXFWV

� 7KH�WRS�WKUHH�SURGXFWV�WKDW�KDYH�KDG�WKH�PD[LPXP�VDOHV�LQ�WKH�ODVW�VL[�PRQWKV

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

�³7RS�1´�$QDO\VLV

� 7RS�1�TXHULHV�DVN�IRU�WKH�Q�ODUJHVW�RU
VPDOOHVW�YDOXHV�RI�D�FROXPQ�

± :KDW�DUH�WKH�WHQ�EHVW�VHOOLQJ
SURGXFWV"

± :KDW�DUH�WKH�WHQ�ZRUVW�VHOOLQJ
SURGXFWV�"

� %RWK�ODUJHVW�YDOXHV�DQG�VPDOOHVW�YDOXHV
VHWV�DUH�FRQVLGHUHG�7RS�1�TXHULHV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

3HUIRUPLQJ�³7RS�1´�$QDO\VLV

7RS�1�TXHULHV�XVH�D�FRQVLVWHQW�QHVWHG�TXHU\�VWUXFWXUH�ZLWK�WKH�HOHPHQWV�GHVFULEHG�EHORZ�

� 6XETXHU\�RU�DQ�LQOLQH�YLHZ�WR�JHQHUDWH�WKH�VRUWHG�OLVW�RI�GDWD��7KH�VXETXHU\�RU�WKH�LQOLQH�YLHZ
LQFOXGHV�WKH�25'(5�%<�FODXVH�WR�HQVXUH�WKDW�WKH�UDQNLQJ�LV�LQ�WKH�GHVLUHG�RUGHU��)RU�UHVXOWV
UHWULHYLQJ�WKH�ODUJHVW�YDOXHV��D�'(6&�SDUDPHWHU�LV�QHHGHG�

� 2XWHU�TXHU\�WR�OLPLW�WKH�QXPEHU�RI�URZV�LQ�WKH�ILQDO�UHVXOW�VHW��7KH�RXWHU�TXHU\�LQFOXGHV�WKH
IROORZLQJ�FRPSRQHQWV�

± 7KH�52:180�SVHXGR�FROXPQ��ZKLFK�DVVLJQV�D�VHTXHQWLDO�YDOXH�VWDUWLQJ�ZLWK���WR
HDFK�RI�WKH�URZV�UHWXUQHG�IURP�WKH�VXETXHU\�

± :+(5(�FODXVH��ZKLFK�VSHFLILHV�WKH�Q�URZV�WR�EH�UHWXUQHG��7KH�RXWHU�:+(5(�FODXVH
PXVW�XVH�D����RU�� �RSHUDWRU�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

3HUIRUPLQJ�³7RS�1´�$QDO\VLV

7KH�KLJK�OHYHO�VWUXFWXUH�RI�D�7RS�1
DQDO\VLV�TXHU\�LV�

64/!�6(/(&7�>FROXPQBOLVW@��52:180��
�����)520���6(/(&7�>FROXPQBOLVW@�)520�WDEOH

������������25'(5�%<�7RS�1BFROXPQ�

�����:+(5(��52:180�� ��1



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

([DPSOH�RI�³7RS�1´�$QDO\VLV

7KH�H[DPSOH�RQ�WKH�VOLGH�GHVFULEHV�KRZ�WR�GLVSOD\�WKH�QDPHV�DQG�VDODULHV�RI�WKH�WRS�WKUHH�HDUQHUV
IURP�WKH�(03�WDEOH��7KH�VXETXHU\�UHWXUQV�WKH�GHWDLOV�RI�DOO�HPSOR\HH�QDPHV�DQG�VDODULHV�IURP�WKH
(03�WDEOH��VRUWHG�LQ�WKH�GHVFHQGLQJ�RUGHU�RI�WKH�VDODULHV��7KH�:+(5(�52:180�����FODXVH�RI�WKH
PDLQ�TXHU\�HQVXUHV�WKDW�RQO\�WKH�ILUVW�WKUHH�UHFRUGV�IURP�WKLV�UHVXOW�VHW�LV�GLVSOD\HG�

+HUH�LV�DQRWKHU�H[DPSOH�RI�7RS�1�DQDO\VLV�WKDW�XVHV�DQ�LQOLQH�YLHZ��7KH�H[DPSOH�EHORZ�XVHV�WKH
LQOLQH�YLHZ�(�WR�GLVSOD\�WKH�IRXU�PRVW�VHQLRU�HPSOR\HHV�LQ�WKH�FRPSDQ\�

64/!��6(/(&7�52:180�DV�6(1,25�(�HQDPH��(�KLUHGDWH

�����)520���6(/(&7�HQDPH�KLUHGDWH�)520�HPS

������������25'(5�%<�KLUHGDWH�(

�����:+(5(�URZQXP�� ���

�6(1,25�(1$0(������+,5('$7(

������������������������������

����������60,7+���������'(&���

����������$//(1���������)(%���

����������:$5'����������)(%���

����������-21(6���������$35���

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

([DPSOH�RI�³7RS�1´�$QDO\VLV

7R�GLVSOD\�WKH�WRS�WKUHH�HDUQHUV�QDPHV
DQG�VDODULHV�IURP�WKH�(03�WDEOH�

64/!�6(/(&7� ��
�����)520���6(/(&7�HQDPH�VDO�)520�HPS

������������25'(5�%<�VDO�'(6&�

�����:+(5(�52:180�� ���

52:180�DV�5$1.� VDOHQDPH�

5$1. �
����������

����������

����������
����������

�(1$0(
����������

�.,1*

�6&277
�)25'

6$/

���������

����
����

����



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6XPPDU\

� $�YLHZ�LV�GHULYHG�IURP�GDWD�LQ�RWKHU
WDEOHV�RU�RWKHU�YLHZV�

� $�YLHZ�SURYLGHV�WKH�IROORZLQJ
DGYDQWDJHV�

± 5HVWULFWV�GDWDEDVH�DFFHVV

± 6LPSOLILHV�TXHULHV

± 3URYLGHV�GDWD�LQGHSHQGHQFH

± $OORZV�PXOWLSOH�YLHZV�RI�WKH�VDPH�GDWD

± &DQ�EH�GURSSHG�ZLWKRXW�UHPRYLQJ�WKH
XQGHUO\LQJ�GDWD

:KDW�,V�D�9LHZ"

$�YLHZ�LV�EDVHG�RQ�D�WDEOH�RU�DQRWKHU�YLHZ�DQG�DFWV�DV�D�ZLQGRZ�WKURXJK�ZKLFK�GDWD�RQ�WDEOHV�FDQ�EH
YLHZHG�RU�FKDQJHG��$�YLHZ�GRHV�QRW�FRQWDLQ�GDWD��7KH�GHILQLWLRQ�RI�WKH�YLHZ�LV�VWRUHG�LQ�WKH�GDWD
GLFWLRQDU\��<RX�FDQ�VHH�WKH�GHILQLWLRQ�RI�WKH�YLHZ�LQ�WKH�86(5B9,(:6�GDWD�GLFWLRQDU\�WDEOH�

$GYDQWDJHV�RI�9LHZV

� 5HVWULFW�GDWDEDVH�DFFHVV

� 6LPSOLI\�TXHULHV

� 3URYLGH�GDWD�LQGHSHQGHQFH

� $OORZ�PXOWLSOH�YLHZV�RI�WKH�VDPH�GDWD

� &DQ�EH�UHPRYHG�ZLWKRXW�DIIHFWLQJ�WKH�XQGHUO\LQJ�GDWD

9LHZ�2SWLRQV

� &DQ�EH�D�VLPSOH�YLHZ�EDVHG�RQ�RQH�WDEOH

� &DQ�EH�D�FRPSOH[�YLHZ�EDVHG�RQ�PRUH�WKDQ�RQH�WDEOH�RU�FDQ�FRQWDLQ�JURXSV�RI�IXQFWLRQV

� &DQ�EH�UHSODFHG�LI�RQH�RI�WKH�VDPH�QDPH�H[LVWV

� &DQ�&RQWDLQ�D�FKHFN�FRQVWUDLQW

� &DQ�EH�UHDG�RQO\



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6XPPDU\

� $Q�LQOLQH�YLHZ�LV�D�VXETXHU\�ZLWK�DQ�DOLDV
QDPH�

� ³7RS�1´�DQDO\VLV�FDQ�EH�GRQH�XVLQJ�

± 6XETXHU\

± 2XWHU�TXHU\



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

3UDFWLFH�2YHUYLHZ

� &UHDWLQJ�D�VLPSOH�YLHZ

� &UHDWLQJ�D�FRPSOH[�YLHZ

� &UHDWLQJ�D�YLHZ�ZLWK�D�FKHFN�FRQVWUDLQW

� $WWHPSWLQJ�WR�PRGLI\�GDWD�LQ�WKH�YLHZ

� 'LVSOD\LQJ�YLHZ�GHILQLWLRQV

� 5HPRYLQJ�YLHZV

3UDFWLFH�2YHUYLHZ

,Q�WKLV�SUDFWLFH��\RX�ZLOO�FUHDWH�VLPSOH�DQG�FRPSOH[�YLHZV�DQG�DWWHPSW�WR�SHUIRUP�'0/�VWDWHPHQWV
RQ�WKH�YLHZV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

3UDFWLFH���

�� &UHDWH�D�YLHZ�FDOOHG�(03B98�EDVHG�RQ�WKH�HPSOR\HH�QXPEHU��HPSOR\HH�QDPH��DQG
GHSDUWPHQW�QXPEHU�IURP�WKH�(03�WDEOH��&KDQJH�WKH�KHDGLQJ�IRU�WKH�HPSOR\HH�QDPH�WR
(03/2<((�

�� 'LVSOD\�WKH�FRQWHQWV�RI�WKH�(03B98�YLHZ�

��(0312�(03/2<((�'(3712

�����������������������

��������.,1* ������
��������%/$.( ������
��������&/$5. ������
��������-21(6 ������
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��������0,//(5 ������
�����URZV�VHOHFWHG�

�� 6HOHFW�WKH�YLHZ�QDPH�DQG�WH[W�IURP�WKH�GDWD�GLFWLRQDU\�86(5B9,(:6�

��9,(:B1$0(���7(;7
������������������������������������������������������
��(03B98������6(/(&7�HPSQR��HQDPH�HPSOR\HH��GHSWQR
��������������)520�HPS

�� 8VLQJ�\RXU�YLHZ�(03B98��HQWHU�D�TXHU\�WR�GLVSOD\�DOO�HPSOR\HH�QDPHV�DQG�GHSDUWPHQW�QXPEHUV�

��(03/2<((������'(3712
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�����URZV�VHOHFWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

3UDFWLFH�����FRQWLQXHG�

�� &UHDWH�D�YLHZ�QDPHG�'(37���WKDW�FRQWDLQV�WKH�HPSOR\HH�QXPEHU��HPSOR\HH�QDPH��DQG
GHSDUWPHQW�QXPEHU�IRU�DOO�HPSOR\HHV�LQ�GHSDUWPHQW�����/DEHO�WKH�YLHZ�FROXPQ
(03/2<((B,'��(03/2<((��DQG�'(3$570(17B,'��'R�QRW�DOORZ�DQ�HPSOR\HH�WR�EH
�UHDVVLJQHG�WR�DQRWKHU�GHSDUWPHQW�WKURXJK�WKH�YLHZ�

�� 'LVSOD\�WKH�VWUXFWXUH�DQG�FRQWHQWV�RI�WKH�'(37���YLHZ�

��1DPH������������1XOO"����7\SH
���������������������������������
��(03/2<((B,'�����127�18//�180%(5���
��(03/2<((�����������������9$5&+$5�����
��'(3$570(17B,'���127�18//�180%(5���

��(03/2<((B,'�(03/2<((�'(3$570(17B,'
������������������������������������
��������������-21(6 ��
��������������)25' ��
��������������60,7+ ��
��������������6&277 ��
��������������$'$06 ��

�� $WWHPSW�WR�UHDVVLJQ�6PLWK�WR�GHSDUWPHQW����

,I�\RX�KDYH�WLPH��FRPSOHWH�WKH�IROORZLQJ�H[HUFLVH�

�� &UHDWH�D�YLHZ�FDOOHG�6$/$5<B98�EDVHG�RQ�WKH�HPSOR\HH�QDPH��GHSDUWPHQW�QDPH��VDODU\��
DQG�VDODU\�JUDGH�IRU�DOO�HPSOR\HHV��/DEHO�WKH�FROXPQV�(PSOR\HH��'HSDUWPHQW��6DODU\��DQG
*UDGH��UHVSHFWLYHO\�



&RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

����

2WKHU�'DWDEDVH�2EMHFWV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�OHDUQ�KRZ�WR�FUHDWH�DQG�PDLQWDLQ�VRPH�RI�WKH�RWKHU�FRPPRQO\�XVHG�GDWDEDVH
REMHFWV��7KHVH�REMHFWV�LQFOXGH�VHTXHQFHV��LQGH[HV��DQG�V\QRQ\PV�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

2EMHFWLYHV

$IWHU�FRPSOHWLQJ�WKLV�OHVVRQ��\RX�VKRXOG
EH�DEOH�WR�GR�WKH�IROORZLQJ�

� 'HVFULEH�VRPH�GDWDEDVH�REMHFWV�DQG
WKHLU�XVHV

� &UHDWH��PDLQWDLQ��DQG�XVH�VHTXHQFHV

� &UHDWH�DQG�PDLQWDLQ�LQGH[HV

� &UHDWH�SULYDWH�DQG�SXEOLF�V\QRQ\PV



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

'DWDEDVH�2EMHFWV

0DQ\�DSSOLFDWLRQV�UHTXLUH�WKH�XVH�RI�XQLTXH�QXPEHUV�DV�SULPDU\�NH\�YDOXHV��<RX�FDQ�HLWKHU�EXLOG
FRGH�LQWR�WKH�DSSOLFDWLRQ�WR�KDQGOH�WKLV�UHTXLUHPHQW�RU�XVH�D�VHTXHQFH�WR�JHQHUDWH�XQLTXH�QXPEHUV�

,I�\RX�ZDQW�WR�LPSURYH�WKH�SHUIRUPDQFH�RI�VRPH�TXHULHV��\RX�VKRXOG�FRQVLGHU�FUHDWLQJ�DQ�LQGH[��<RX
FDQ�DOVR�XVH�LQGH[HV�WR�HQIRUFH�XQLTXHQHVV�RQ�D�FROXPQ�RU�D�FROOHFWLRQ�RI�FROXPQV�

<RX�FDQ�SURYLGH�DOWHUQDWLYH�QDPHV�IRU�REMHFWV�E\�XVLQJ�V\QRQ\PV�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'DWDEDVH�2EMHFWV

'HVFULSWLRQ

%DVLF�XQLW�RI�VWRUDJH��FRPSRVHG�RI�URZV

DQG�FROXPQV

/RJLFDOO\�UHSUHVHQWV�VXEVHWV�RI�GDWD�IURP

RQH�RU�PRUH�WDEOHV

*HQHUDWHV�SULPDU\�NH\�YDOXHV

,PSURYHV�WKH�SHUIRUPDQFH�RI�VRPH�TXHULHV

$OWHUQDWLYH�QDPH�IRU�DQ�REMHFW

2EMHFW

7DEOH

9LHZ

6HTXHQFH

,QGH[

6\QRQ\P



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

:KDW�,V�D�6HTXHQFH"

$�VHTXHQFH�LV�D�GDWDEDVH�REMHFW�FUHDWHG�E\�D�XVHU��DQG�FDQ�EH�VKDUHG�E\�PXOWLSOH�XVHUV�WR�JHQHUDWH
XQLTXH�LQWHJHUV��<RX�FDQ�XVH�WKH�VHTXHQFHV�WR�DXWRPDWLFDOO\�JHQHUDWH�SULPDU\�NH\�YDOXHV�

$�W\SLFDO�XVDJH�IRU�VHTXHQFHV�LV�WR�FUHDWH�D�SULPDU\�NH\�YDOXH��ZKLFK�PXVW�EH�XQLTXH�IRU�HDFK�URZ�
7KH�VHTXHQFH�LV�JHQHUDWHG�DQG�LQFUHPHQWHG��RU�GHFUHPHQWHG��E\�DQ�LQWHUQDO�2UDFOH��URXWLQH��7KLV�FDQ
EH�D�WLPH�VDYLQJ�REMHFW�EHFDXVH�LW�FDQ�UHGXFH�WKH�DPRXQW�RI�DSSOLFDWLRQ�FRGH�QHHGHG�WR�ZULWH�D
VHTXHQFH�JHQHUDWLQJ�URXWLQH�

6HTXHQFH�QXPEHUV�DUH�VWRUHG�DQG�JHQHUDWHG�LQGHSHQGHQWO\�RI�WDEOHV��7KHUHIRUH��WKH�VDPH�VHTXHQFH
FDQ�EH�XVHG�IRU�PXOWLSOH�WDEOHV�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

:KDW�,V�D�6HTXHQFH"

� $XWRPDWLFDOO\�JHQHUDWHV�XQLTXH�QXPEHUV

� ,V�D�VKDUDEOH�REMHFW

� ,V�W\SLFDOO\�XVHG�WR�FUHDWH�D�SULPDU\�NH\
YDOXH

� 5HSODFHV�DSSOLFDWLRQ�FRGH

� 6SHHGV�XS�WKH�HIILFLHQF\�RI�DFFHVVLQJ
VHTXHQFH�YDOXHV�ZKHQ�FDFKHG�LQ�PHPRU\



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

&UHDWLQJ�D�6HTXHQFH

$XWRPDWLFDOO\�JHQHUDWH�VHTXHQWLDO�QXPEHUV�E\�XVLQJ�WKH�&5($7(�6(48(1&(�VWDWHPHQW�

,Q�WKH�V\QWD[�

VHTXHQFH LV�WKH�QDPH�RI�WKH�VHTXHQFH�JHQHUDWRU

,1&5(0(17�%<�Q VSHFLILHV�WKH�LQWHUYDO�EHWZHHQ�VHTXHQFH�QXPEHUV�ZKHUH�Q�LV�DQ�
LQWHJHU��,I�WKLV�FODXVH�LV�RPLWWHG��WKH�VHTXHQFH�ZLOO�LQFUHPHQW�E\����

67$57�:,7+�Q VSHFLILHV�WKH�ILUVW�VHTXHQFH�QXPEHU�WR�EH�JHQHUDWHG��,I�WKLV�FODXVH�LV�
RPLWWHG��WKH�VHTXHQFH�ZLOO�VWDUW�ZLWK����

0$;9$/8(�Q VSHFLILHV�WKH�PD[LPXP�YDOXH�WKH�VHTXHQFH�FDQ�JHQHUDWH

120$;9$/8( VSHFLILHV�D�PD[LPXP�YDOXH�RI���A���IRU�DQ�DVFHQGLQJ�VHTXHQFH�DQG�
±��IRU�D�GHVFHQGLQJ�VHTXHQFH��7KLV�LV�WKH�GHIDXOW�RSWLRQ��

0,19$/8(�Q VSHFLILHV�WKH�PLQLPXP�VHTXHQFH�YDOXH

120,19$/8( VSHFLILHV�D�PLQLPXP�YDOXH�RI���IRU�DQ�DVFHQGLQJ�VHTXHQFH�DQG�±�
���A����IRU�D�GHVFHQGLQJ�VHTXHQFH��7KLV�LV�WKH�GHIDXOW�RSWLRQ��

&<&/(�_�12&<&/( VSHFLILHV�WKDW�WKH�VHTXHQFH�FRQWLQXHV�WR�JHQHUDWH�YDOXHV�DIWHU�
UHDFKLQJ�HLWKHU�LWV�PD[LPXP�RU�PLQLPXP�YDOXH�RU�GRHV�QRW�JHQHUDWH�
DGGLWLRQDO�YDOXHV��12&<&/(�LV�WKH�GHIDXOW�RSWLRQ��

&$&+(�Q�_�12&$&+( VSHFLILHV�KRZ�PDQ\�YDOXHV�WKH�2UDFOH�6HUYHU�ZLOO�SUHDOORFDWH�DQG�
NHHS�LQ�PHPRU\��%\�GHIDXOW��WKH�2UDFOH�6HUYHU�ZLOO�FDFKH����YDOXHV��

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7KH�&5($7(�6(48(1&(
6WDWHPHQW

'HILQH�D�VHTXHQFH�WR�JHQHUDWH�VHTXHQWLDO
QXPEHUV�DXWRPDWLFDOO\�

&5($7(�6(48(1&(�VHTXHQFH

>,1&5(0(17�%<�Q@
>67$57�:,7+�Q@

>^0$;9$/8(�Q�_�120$;9$/8(`@

>^0,19$/8(�Q�_�120,19$/8(`@

>^&<&/(�_�12&<&/(`@
>^&$&+(�Q�_�12&$&+(`@�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

&UHDWLQJ�D�6HTXHQFH��FRQWLQXHG�

7KH�H[DPSOH�RQ�WKH�VOLGH�FUHDWHV�D�VHTXHQFH�QDPHG�'(37B'(3712�WR�EH�XVHG�IRU�WKH�'(3712
FROXPQ�RI�WKH�'(37�WDEOH��7KH�VHTXHQFH�VWDUWV�DW�����GRHV�QRW�DOORZ�FDFKLQJ��DQG�GRHV�QRW�DOORZ�WKH
VHTXHQFH�WR�F\FOH�

'R�QRW�XVH�WKH�&<&/(�RSWLRQ�LI�WKH�VHTXHQFH�LV�XVHG�WR�JHQHUDWH�SULPDU\�NH\�YDOXHV�XQOHVV�\RX�KDYH
D�UHOLDEOH�PHFKDQLVP�WKDW�SXUJHV�ROG�URZV�IDVWHU�WKDQ�WKH�VHTXHQFH�F\FOHV�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³&5($7(�6(48(1&(�´

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&UHDWLQJ�D�6HTXHQFH

� &UHDWH�D�VHTXHQFH�QDPHG�'(37B'(3712
WR�EH�XVHG�IRU�WKH�SULPDU\�NH\�RI�WKH
'(37�WDEOH�

� 'R�QRW�XVH�WKH�&<&/(�RSWLRQ�

64/!�&5($7(�6(48(1&(�GHSWBGHSWQR

��� ���,1&5(0(17�%<��

��� ���67$57�:,7+���
��� ���0$;9$/8(����

��� ���12&$&+(

��� ���12&<&/(�
6HTXHQFH�FUHDWHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&RQILUPLQJ�6HTXHQFHV

� 9HULI\�\RXU�VHTXHQFH�YDOXHV�LQ�WKH
86(5B6(48(1&(6�GDWD�GLFWLRQDU\
WDEOH�

� 7KH�/$67B180%(5�FROXPQ�GLVSOD\V
WKH�QH[W�DYDLODEOH�VHTXHQFH�QXPEHU�

64/!�6(/(&7 VHTXHQFHBQDPH��PLQBYDOXH��PD[BYDOXH��

����� LQFUHPHQWBE\��ODVWBQXPEHU

�����)520 XVHUBVHTXHQFHV�

&RQILUPLQJ�6HTXHQFHV

2QFH�\RX�KDYH�FUHDWHG�\RXU�VHTXHQFH��LW�LV�GRFXPHQWHG�LQ�WKH�GDWD�GLFWLRQDU\��6LQFH�D�VHTXHQFH�LV�D
GDWDEDVH�REMHFW��\RX�FDQ�LGHQWLI\�LW�LQ�WKH�86(5B2%-(&76�GDWD�GLFWLRQDU\�WDEOH�

<RX�FDQ�DOVR�FRQILUP�WKH�VHWWLQJV�RI�WKH�VHTXHQFH�E\�VHOHFWLQJ�IURP�WKH�GDWD�GLFWLRQDU\
86(5B6(48(1&(6�WDEOH�

��6(48(1&(B1$0(����0,1B9$/8(�0$;B9$/8(�,1&5(0(17B%<�/$67B180%(5

���������������������������������������������������������������

��&867,'��������������������������(����������������������������

��'(37B'(3712��������������������������������������������������

��25','���������������������������(����������������������������

��352','��������������������������(����������������������������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

8VLQJ�D�6HTXHQFH

2QFH�\RX�FUHDWH�\RXU�VHTXHQFH��\RX�FDQ�XVH�WKH�VHTXHQFH�WR�JHQHUDWH�VHTXHQWLDO�QXPEHUV�IRU�XVH�LQ
\RXU�WDEOHV��5HIHUHQFH�WKH�VHTXHQFH�YDOXHV�E\�XVLQJ�WKH�1(;79$/�DQG�&8559$/�SVHXGRFROXPQV�

1(;79$/�DQG�&8559$/�3VHXGRFROXPQV

7KH�1(;79$/�SVHXGRFROXPQ�LV�XVHG�WR�H[WUDFW�VXFFHVVLYH�VHTXHQFH�QXPEHUV�IURP�D�VSHFLILHG
VHTXHQFH��<RX�PXVW�TXDOLI\�1(;79$/�ZLWK�WKH�VHTXHQFH�QDPH��:KHQ�\RX�UHIHUHQFH
VHTXHQFH�1(;79$/��D�QHZ�VHTXHQFH�QXPEHU�LV�JHQHUDWHG�DQG�WKH�FXUUHQW�VHTXHQFH�QXPEHU�LV
SODFHG�LQ�&8559$/�

7KH�&8559$/�SVHXGRFROXPQ�LV�XVHG�WR�UHIHU�WR�D�VHTXHQFH�QXPEHU�WKDW�WKH�FXUUHQW�XVHU�KDV�MXVW
JHQHUDWHG��1(;79$/�PXVW�EH�XVHG�WR�JHQHUDWH�D�VHTXHQFH�QXPEHU�LQ�WKH�FXUUHQW�XVHU¶V�VHVVLRQ
EHIRUH�&8559$/�FDQ�EH�UHIHUHQFHG��<RX�PXVW�TXDOLI\�&8559$/�ZLWK�WKH�VHTXHQFH�QDPH��:KHQ
VHTXHQFH�&8559$/�LV�UHIHUHQFHG��WKH�ODVW�YDOXH�UHWXUQHG�WR�WKDW�XVHU¶V�SURFHVV�LV�GLVSOD\HG�

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

1(;79$/�DQG�&8559$/
3VHXGRFROXPQV

� 1(;79$/�UHWXUQV�WKH�QH[W�DYDLODEOH
VHTXHQFH�YDOXH�

,W�UHWXUQV�D�XQLTXH�YDOXH�HYHU\�WLPH�LW�LV
UHIHUHQFHG��HYHQ�IRU�GLIIHUHQW�XVHUV�

� &8559$/�REWDLQV�WKH�FXUUHQW�VHTXHQFH
YDOXH�

1(;79$/�PXVW�EH�LVVXHG�IRU�WKDW
VHTXHQFH�EHIRUH�&8559$/�FRQWDLQV�D
YDOXH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/������

5XOHV�IRU�8VLQJ�1(;79$/�DQG�&8559$/

<RX�FDQ�XVH�1(;79$/�DQG�&8559$/�LQ�WKH�IROORZLQJ�

� 7KH�6(/(&7�OLVW�RI�D�6(/(&7�VWDWHPHQW�WKDW�LV�QRW�SDUW�RI�D�VXETXHU\

� 7KH�6(/(&7�OLVW�RI�D�VXETXHU\�LQ�DQ�,16(57�VWDWHPHQW

� 7KH�9$/8(6�FODXVH�RI�DQ�,16(57�VWDWHPHQW

� 7KH�6(7�FODXVH�RI�DQ�83'$7(�VWDWHPHQW

<RX�FDQQRW�XVH�1(;79$/�DQG�&8559$/�LQ�WKH�IROORZLQJ�

� $�6(/(&7�OLVW�RI�D�YLHZ

� $�6(/(&7�VWDWHPHQW�ZLWK�WKH�',67,1&7�NH\ZRUG

� $�6(/(&7�VWDWHPHQW�ZLWK�WKH�*5283�%<��+$9,1*��RU�25'(5�%<�FODXVHV

� $�VXETXHU\�LQ�D�6(/(&7��'(/(7(��RU�83'$7(�VWDWHPHQW

� $�'()$8/7�H[SUHVVLRQ�LQ�D�&5($7(�7$%/(�RU�$/7(5�7$%/(�VWDWHPHQW

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³3VHXGRFROXPQV´�VHFWLRQ�DQG
³&5($7(�6(48(1&(�´

���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

1(;79$/�DQG�&8559$/
3VHXGRFROXPQV

� 1(;79$/�UHWXUQV�WKH�QH[W�DYDLODEOH
VHTXHQFH�YDOXH�

,W�UHWXUQV�D�XQLTXH�YDOXH�HYHU\�WLPH�LW�LV
UHIHUHQFHG��HYHQ�IRU�GLIIHUHQW�XVHUV�

� &8559$/�REWDLQV�WKH�FXUUHQW�VHTXHQFH
YDOXH�

1(;79$/�PXVW�EH�LVVXHG�IRU�WKDW
VHTXHQFH�EHIRUH�&8559$/�FRQWDLQV�D
YDOXH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�D�6HTXHQFH

� ,QVHUW�D�QHZ�GHSDUWPHQW�QDPHG
³0$5.(7,1*´�LQ�6DQ�'LHJR�

� 9LHZ�WKH�FXUUHQW�YDOXH�IRU�WKH
'(37B'(3712�VHTXHQFH�

64/!�,16(57�,172 GHSW�GHSWQR��GQDPH��ORF�
�����9$/8(6 �GHSWBGHSWQR�1(;79$/��

��� � �������
0$5.(7,1*
��
6$1�',(*2
��

��URZ�FUHDWHG�

64/!�6(/(&7 GHSWBGHSWQR�&8559$/

�����)520 GXDO�

8VLQJ�D�6HTXHQFH

7KH�H[DPSOH�RQ�WKH�VOLGH�LQVHUWV�D�QHZ�GHSDUWPHQW�LQ�WKH�'(37�WDEOH��,W�XVHV�WKH�'(37B'(3712
VHTXHQFH�IRU�JHQHUDWLQJ�D�QHZ�GHSDUWPHQW�QXPEHU�

<RX�FDQ�YLHZ�WKH�FXUUHQW�YDOXH�RI�WKH�VHTXHQFH�

6XSSRVH�QRZ�\RX�ZDQW�WR�KLUH�HPSOR\HHV�WR�VWDII�WKH�QHZ�GHSDUWPHQW��7KH�,16(57�VWDWHPHQW�WKDW
FDQ�EH�H[HFXWHG�UHSHDWHGO\�IRU�DOO�WKH�QHZ�HPSOR\HHV�FDQ�LQFOXGH�WKH�IROORZLQJ�FRGH�

1RWH��7KH�DERYH�H[DPSOH�DVVXPHV�WKDW�D�VHTXHQFH�(03B(0312�KDV�DOUHDG\�EHHQ�FUHDWHG�IRU
JHQHUDWLQJ�D�QHZ�HPSOR\HH�QXPEHU�

64/!�6(/(&7���GHSWBGHSWQR�&8559$/

�����)520�����GXDO�

&8559$/

�������

��

64/!�,16(57�,172�HPS����

�����9$/8(6��HPSBHPSQR�1(;79$/��GHSWBGHSWQR�&8559$/�������



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

&DFKLQJ�6HTXHQFH�9DOXHV

&DFKH�VHTXHQFHV�LQ�WKH�PHPRU\�WR�DOORZ�IDVWHU�DFFHVV�WR�WKRVH�VHTXHQFH�YDOXHV��7KH�FDFKH�LV�SRSXODWHG
DW�WKH�ILUVW�UHIHUHQFH�WR�WKH�VHTXHQFH��(DFK�UHTXHVW�IRU�WKH�QH[W�VHTXHQFH�YDOXH�LV�UHWULHYHG�IURP�WKH
FDFKHG�VHTXHQFH��$IWHU�WKH�ODVW�VHTXHQFH�LV�XVHG��WKH�QH[W�UHTXHVW�IRU�WKH�VHTXHQFH�SXOOV�DQRWKHU�FDFKH
RI�VHTXHQFHV�LQWR�PHPRU\�

%HZDUH�RI�*DSV�LQ�<RXU�6HTXHQFH

$OWKRXJK�VHTXHQFH�JHQHUDWRUV�LVVXH�VHTXHQWLDO�QXPEHUV�ZLWKRXW�JDSV��WKLV�DFWLRQ�RFFXUV�LQGHSHQGHQW�RI
D�FRPPLW�RU�UROOEDFN��7KHUHIRUH��LI�\RX�UROO�EDFN�D�VWDWHPHQW�FRQWDLQLQJ�D�VHTXHQFH��WKH�QXPEHU�LV�ORVW�

$QRWKHU�HYHQW�WKDW�FDQ�FDXVH�JDSV�LQ�WKH�VHTXHQFH�LV�D�V\VWHP�FUDVK��,I�WKH�VHTXHQFH�FDFKHV�YDOXHV�LQ�WKH
PHPRU\��WKHQ�WKRVH�YDOXHV�DUH�ORVW�LI�WKH�V\VWHP�FUDVKHV�

%HFDXVH�VHTXHQFHV�DUH�QRW�WLHG�GLUHFWO\�WR�WDEOHV��WKH�VDPH�VHTXHQFH�FDQ�EH�XVHG�IRU�PXOWLSOH�WDEOHV��,I
WKLV�RFFXUV��HDFK�WDEOH�FDQ�FRQWDLQ�JDSV�LQ�WKH�VHTXHQWLDO�QXPEHUV�

9LHZLQJ�WKH�1H[W�$YDLODEOH�6HTXHQFH�9DOXH�:LWKRXW�,QFUHPHQWLQJ�,W

,I�WKH�VHTXHQFH�ZDV�FUHDWHG�ZLWK�12&$&+(��LW�LV�SRVVLEOH�WR�YLHZ�WKH�QH[W�DYDLODEOH�VHTXHQFH�YDOXH
ZLWKRXW�LQFUHPHQWLQJ�LW�E\�TXHU\LQJ�WKH�86(5B6(48(1&(6�WDEOH�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VLQJ�D�6HTXHQFH

� &DFKLQJ�VHTXHQFH�YDOXHV�LQ�PHPRU\
DOORZV�IDVWHU�DFFHVV�WR�WKRVH�YDOXHV�

� *DSV�LQ�VHTXHQFH�YDOXHV�FDQ�RFFXU�ZKHQ�

± $�UROOEDFN�RFFXUV

± 7KH�V\VWHP�FUDVKHV

± $�VHTXHQFH�LV�XVHG�LQ�DQRWKHU�WDEOH

� 9LHZ�WKH�QH[W�DYDLODEOH�VHTXHQFH��LI�LW�ZDV
FUHDWHG�ZLWK�12&$&+(��E\�TXHU\LQJ�WKH
86(5B6(48(1&(6�WDEOH�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

0RGLI\LQJ�D�6HTXHQFH

&KDQJH�WKH�LQFUHPHQW�YDOXH��PD[LPXP
YDOXH��PLQLPXP�YDOXH��F\FOH�RSWLRQ��RU
FDFKH�RSWLRQ�

64/!�$/7(5�6(48(1&(�GHSWBGHSWQR
��� ��,1&5(0(17�%<��

��� ��0$;9$/8(�������

��� ��12&$&+(
��� ��12&<&/(�

6HTXHQFH�DOWHUHG�

$OWHULQJ�D�6HTXHQFH

,I�\RX�UHDFK�WKH�0$;9$/8(�OLPLW�IRU�\RXU�VHTXHQFH��QR�DGGLWLRQDO�YDOXHV�IURP�WKH�VHTXHQFH�ZLOO
EH�DOORFDWHG�DQG�\RX�ZLOO�UHFHLYH�DQ�HUURU�LQGLFDWLQJ�WKDW�WKH�VHTXHQFH�H[FHHGV�WKH�0$;9$/8(��7R
FRQWLQXH�WR�XVH�WKH�VHTXHQFH��\RX�FDQ�PRGLI\�LW�E\�XVLQJ�WKH�$/7(5�6(48(1&(�VWDWHPHQW�

6\QWD[

�$/7(5��6(48(1&( VHTXHQFH

��������>,1&5(0(17�%<�Q@
��������>^0$;9$/8(�Q�_�120$;9$/8(`@
��������>^0,19$/8(�Q�_�120,19$/8(`@
��������>^&<&/(�_�12&<&/(`@
��������>^&$&+(�Q�_�12&$&+(`@�

ZKHUH� VHTXHQFH LV�WKH�QDPH�RI�WKH�VHTXHQFH�JHQHUDWRU

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³$/7(5�6(48(1&(�´



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

*XLGHOLQHV�IRU�0RGLI\LQJ
D�6HTXHQFH

� <RX�PXVW�EH�WKH�RZQHU�RU�KDYH�WKH
$/7(5�SULYLOHJH�IRU�WKH�VHTXHQFH�

� 2QO\�IXWXUH�VHTXHQFH�QXPEHUV�DUH
DIIHFWHG�

� 7KH�VHTXHQFH�PXVW�EH�GURSSHG�DQG
UH�FUHDWHG�WR�UHVWDUW�WKH�VHTXHQFH�DW�D
GLIIHUHQW�QXPEHU�

� 6RPH�YDOLGDWLRQ�LV�SHUIRUPHG�

*XLGHOLQHV

� <RX�PXVW�EH�WKH�RZQHU�KDYH�WKH�$/7(5�SULYLOHJH�IRU�WKH�VHTXHQFH�LQ�RUGHU�WR�PRGLI\�LW�

� 2QO\�IXWXUH�VHTXHQFH�QXPEHUV�DUH�DIIHFWHG�E\�WKH�$/7(5�6(48(1&(�VWDWHPHQW�

� 7KH�67$57�:,7+�RSWLRQ�FDQQRW�EH�FKDQJHG�XVLQJ�$/7(5�6(48(1&(��7KH�VHTXHQFH�PXVW
EH�GURSSHG�DQG�UH�FUHDWHG�LQ�RUGHU�WR�UHVWDUW�WKH�VHTXHQFH�DW�D�GLIIHUHQW�QXPEHU�

� 6RPH�YDOLGDWLRQ�LV�SHUIRUPHG��)RU�H[DPSOH��D�QHZ�0$;9$/8(�FDQQRW�EH�LPSRVHG�WKDW�LV
OHVV�WKDQ�WKH�FXUUHQW�VHTXHQFH�QXPEHU�

�64/!�$/7(5�6(48(1&(�GHSWBGHSWQR

������ �,1&5(0(17�%<��

������ �0$;9$/8(���

������ �12&$&+(

����� �12&<&/(�

$/7(5�6(48(1&(�GHSWBGHSWQR


(5525�DW�OLQH���
25$��������0$;9$/8(�FDQQRW�EH�PDGH�WR�EH�OHVV�WKDQ�WKH�FXUUHQW�
YDOXH



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

5HPRYLQJ�D�6HTXHQFH

� 5HPRYH�D�VHTXHQFH�IURP�WKH�GDWD
GLFWLRQDU\�E\�XVLQJ�WKH�'523
6(48(1&(�VWDWHPHQW�

� 2QFH�UHPRYHG��WKH�VHTXHQFH�FDQ�QR
ORQJHU�EH�UHIHUHQFHG�

64/!�'523�6(48(1&(�GHSWBGHSWQR�
6HTXHQFH�GURSSHG�

5HPRYLQJ�D�6HTXHQFH

7R�UHPRYH�D�VHTXHQFH�IURP�WKH�GDWD�GLFWLRQDU\��XVH�WKH�'523�6(48(1&(�VWDWHPHQW��<RX�PXVW�EH
WKH�RZQHU�RI�WKH�VHTXHQFH�RU�KDYH�WKH�'523�$1<�6(48(1&(�SULYLOHJH�WR�UHPRYH�LW�

6\QWD[

        '523���6(48(1&(����VHTXHQFH�

ZKHUH� VHTXHQFH LV�WKH�QDPH�RI�WKH�VHTXHQFH�JHQHUDWRU

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³'523�6(48(1&(�´



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

:KDW�,V�DQ�,QGH["

$Q�2UDFOH�6HUYHU�LQGH[�LV�D�VFKHPD�REMHFW�WKDW�FDQ�VSHHG�XS�WKH�UHWULHYDO�RI�URZV�E\�XVLQJ�D�SRLQWHU�
,QGH[HV�FDQ�EH�FUHDWHG�H[SOLFLWO\�RU�DXWRPDWLFDOO\��,I�\RX�GR�QRW�KDYH�DQ�LQGH[�RQ�WKH�FROXPQ��WKHQ�D
IXOO�WDEOH�VFDQ�ZLOO�RFFXU�

$Q�LQGH[�SURYLGHV�GLUHFW�DQG�IDVW�DFFHVV�WR�URZV�LQ�D�WDEOH��,WV�SXUSRVH�LV�WR�UHGXFH�WKH�QHFHVVLW\�RI
GLVN�,�2�E\�XVLQJ�DQ�LQGH[HG�SDWK�WR�ORFDWH�GDWD�TXLFNO\��7KH�LQGH[�LV�XVHG�DQG�PDLQWDLQHG
DXWRPDWLFDOO\�E\�WKH�2UDFOH�6HUYHU��2QFH�DQ�LQGH[�LV�FUHDWHG��QR�GLUHFW�DFWLYLW\�LV�UHTXLUHG�E\�WKH
XVHU�

,QGH[HV�DUH�ORJLFDOO\�DQG�SK\VLFDOO\�LQGHSHQGHQW�RI�WKH�WDEOH�WKH\�LQGH[��7KLV�PHDQV�WKDW�WKH\�FDQ�EH
FUHDWHG�RU�GURSSHG�DW�DQ\�WLPH�DQG�KDYH�QR�HIIHFW�RQ�WKH�EDVH�WDEOHV�RU�RWKHU�LQGH[HV�

1RWH��:KHQ�\RX�GURS�D�WDEOH��FRUUHVSRQGLQJ�LQGH[HV�DUH�DOVR�GURSSHG�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�&RQFHSWV�0DQXDO��5HOHDVH����³6FKHPD�2EMHFWV´�VHFWLRQ�
³,QGH[HV´�WRSLF�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

:KDW�,V�DQ�,QGH["

� ,V�D�VFKHPD�REMHFW

� ,V�XVHG�E\�WKH�2UDFOH�6HUYHU�WR�VSHHG
XS�WKH�UHWULHYDO�RI�URZV�E\�XVLQJ�D
SRLQWHU

� &DQ�UHGXFH�GLVN�,�2�E\�XVLQJ�UDSLG�SDWK
DFFHVV�PHWKRG�WR�ORFDWH�WKH�GDWD
TXLFNO\

� ,V�LQGHSHQGHQW�RI�WKH�WDEOH�LW�LQGH[HV

� ,V�XVHG�DQG�PDLQWDLQHG�DXWRPDWLFDOO\�E\
WKH�2UDFOH�6HUYHU



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

+RZ�$UH�,QGH[HV�&UHDWHG"

7ZR�W\SHV�RI�LQGH[HV�FDQ�EH�FUHDWHG��2QH�W\SH�LV�D�XQLTXH�LQGH[��7KH�2UDFOH�6HUYHU�DXWRPDWLFDOO\
FUHDWHV�WKLV�LQGH[�ZKHQ�\RX�GHILQH�D�FROXPQ�LQ�D�WDEOH�WR�KDYH�D�35,0$5<�.(<�RU�D�81,48(�NH\
FRQVWUDLQW��7KH�QDPH�RI�WKH�LQGH[�LV�WKH�QDPH�JLYHQ�WR�WKH�FRQVWUDLQW�

7KH�RWKHU�W\SH�RI�LQGH[�WKDW�D�XVHU�FDQ�FUHDWH�LV�D�QRQXQLTXH�LQGH[��)RU�H[DPSOH��\RX�FDQ�FUHDWH�D
)25(,*1�.(<�FROXPQ�LQGH[�IRU�D�MRLQ�LQ�D�TXHU\�WR�LPSURYH�UHWULHYDO�VSHHG�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

+RZ�$UH�,QGH[HV�&UHDWHG"

� $XWRPDWLFDOO\��$�XQLTXH�LQGH[�LV�FUHDWHG
DXWRPDWLFDOO\�ZKHQ�\RX�GHILQH�D
35,0$5<�.(<�RU�81,48(�FRQVWUDLQW�LQ
D�WDEOH�GHILQLWLRQ�

� 0DQXDOO\��8VHUV�FDQ�FUHDWH�QRQXQLTXH
LQGH[HV�RQ�FROXPQV�WR�VSHHG�XS�DFFHVV
WLPH�WR�WKH�URZV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&UHDWLQJ�DQ�,QGH[

� ,PSURYH�WKH�VSHHG�RI�TXHU\�DFFHVV�RQ
WKH�(1$0(�FROXPQ�LQ�WKH�(03�WDEOH�

64/!�&5($7(�,1'(;� HPSBHQDPHBLG[

�����21� HPS�HQDPH��

,QGH[�FUHDWHG�

&5($7(�,1'(;�LQGH[
21�WDEOH��FROXPQ>��FROXPQ@�����

� &UHDWH�DQ�LQGH[�RQ�RQH�RU�PRUH�FROXPQV�

&UHDWLQJ�DQ�,QGH[

&UHDWH�DQ�LQGH[�RQ�RQH�RU�PRUH�FROXPQV�E\�LVVXLQJ�WKH�&5($7(�,1'(;�VWDWHPHQW�

,Q�WKH�V\QWD[�

LQGH[ LV�WKH�QDPH�RI�WKH�LQGH[

WDEOH LV�WKH�QDPH�RI�WKH�WDEOH

FROXPQ LV�WKH�QDPH�RI�WKH�FROXPQ�LQ�WKH�WDEOH�WR�EH�LQGH[HG

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³&5($7(�,1'(;�´



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

0RUH�,V�1RW�$OZD\V�%HWWHU

0RUH�LQGH[HV�RQ�D�WDEOH�GRHV�QRW�PHDQ�LW�ZLOO�VSHHG�XS�TXHULHV��(DFK�'0/�RSHUDWLRQ�WKDW�LV
FRPPLWWHG�RQ�D�WDEOH�ZLWK�LQGH[HV�PHDQV�WKDW�WKH�LQGH[HV�PXVW�EH�XSGDWHG��7KH�PRUH�LQGH[HV�\RX
KDYH�DVVRFLDWHG�ZLWK�D�WDEOH��WKH�PRUH�HIIRUW�WKH�2UDFOH�6HUYHU�PXVW�PDNH�WR�XSGDWH�DOO�WKH�LQGH[HV
DIWHU�D�'0/�

:KHQ�WR�&UHDWH�DQ�,QGH[

� 7KH�FROXPQ�LV�XVHG�IUHTXHQWO\�LQ�WKH�:+(5(�FODXVH�RU�LQ�D�MRLQ�FRQGLWLRQ�

� 7KH�FROXPQ�FRQWDLQV�D�ZLGH�UDQJH�RI�YDOXHV�

� 7KH�FROXPQ�FRQWDLQV�D�ODUJH�QXPEHU�RI�QXOO�YDOXHV�

� 7ZR�RU�PRUH�FROXPQV�DUH�IUHTXHQWO\�XVHG�WRJHWKHU�LQ�D�:+(5(�FODXVH�RU�MRLQ�FRQGLWLRQ�

� 7KH�WDEOH�LV�ODUJH�DQG�PRVW�TXHULHV�DUH�H[SHFWHG�WR�UHWULHYH�OHVV�WKDQ��±���RI�WKH�URZV�

5HPHPEHU�WKDW�LI�\RX�ZDQW�WR�HQIRUFH�XQLTXHQHVV��\RX�VKRXOG�GHILQH�D�XQLTXH�FRQVWUDLQW�LQ�WKH�WDEOH
GHILQLWLRQ��7KHQ�D�XQLTXH�LQGH[�LV�FUHDWHG�DXWRPDWLFDOO\�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

:KHQ�WR�&UHDWH�DQ�,QGH[

� 7KH�FROXPQ�LV�XVHG�IUHTXHQWO\�LQ�WKH�:+(5(
FODXVH�RU�LQ�D�MRLQ�FRQGLWLRQ�

� 7KH�FROXPQ�FRQWDLQV�D�ZLGH�UDQJH�RI�YDOXHV�

� 7KH�FROXPQ�FRQWDLQV�D�ODUJH�QXPEHU�RI�QXOO
YDOXHV�

� 7ZR�RU�PRUH�FROXPQV�DUH�IUHTXHQWO\�XVHG
WRJHWKHU�LQ�D�:+(5(�FODXVH�RU�D�MRLQ
FRQGLWLRQ�

� 7KH�WDEOH�LV�ODUJH�DQG�PRVW�TXHULHV�DUH
H[SHFWHG�WR�UHWULHYH�OHVV�WKDQ��±���RI�WKH
URZV�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

:KHQ�1RW�WR�&UHDWH�DQ�,QGH[

� 7KH�WDEOH�LV�VPDOO�

� 7KH�FROXPQV�DUH�QRW�RIWHQ�XVHG�DV�D�FRQGLWLRQ�LQ�WKH�TXHU\�

� 0RVW�TXHULHV�DUH�H[SHFWHG�WR�UHWULHYH�PRUH�WKDQ��±���RI�WKH�URZV�

� 7KH�WDEOH�LV�XSGDWHG�IUHTXHQWO\��,I�\RX�KDYH�RQH�RU�PRUH�LQGH[HV�RQ�D�WDEOH��WKH�'0/
VWDWHPHQWV�WKDW�DFFHVV�WKH�WDEOH�WDNH�PRUH�WLPH�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

:KHQ�1RW�WR�&UHDWH�DQ�,QGH[

� 7KH�WDEOH�LV�VPDOO�

� 7KH�FROXPQV�DUH�QRW�RIWHQ�XVHG�DV�D
FRQGLWLRQ�LQ�WKH�TXHU\�

� 0RVW�TXHULHV�DUH�H[SHFWHG�WR�UHWULHYH
PRUH�WKDQ��±���RI�WKH�URZV�

� 7KH�WDEOH�LV�XSGDWHG�IUHTXHQWO\�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&RQILUPLQJ�,QGH[HV
� 7KH�86(5B,1'(;(6�GDWD�GLFWLRQDU\�YLHZ
FRQWDLQV�WKH�QDPH�RI�WKH�LQGH[�DQG�LWV
XQLTXHQHVV�

� 7KH�86(5B,1'B&2/8016�YLHZ�FRQWDLQV
WKH�LQGH[�QDPH��WKH�WDEOH�QDPH��DQG�WKH
FROXPQ�QDPH�

64/!�6(/(&7 LF�LQGH[BQDPH��LF�FROXPQBQDPH�

��� LF�FROXPQBSRVLWLRQ�FROBSRV�L[�XQLTXHQHVV
�����)520 XVHUBLQGH[HV�L[��XVHUBLQGBFROXPQV�LF

�����:+(5( LF�LQGH[BQDPH� �L[�LQGH[BQDPH

�����$1' LF�WDEOHBQDPH� �
(03
�

&RQILUPLQJ�,QGH[HV

&RQILUP�WKH�H[LVWHQFH�RI�LQGH[HV�IURP�WKH�86(5B,1'(;(6�GDWD�GLFWLRQDU\�YLHZ��<RX�FDQ�DOVR
FKHFN�WKH�FROXPQV�LQYROYHG�LQ�DQ�LQGH[�E\�TXHU\LQJ�WKH�86(5B,1'B&2/8016�YLHZ�

7KH�H[DPSOH�RQ�WKH�VOLGH�GLVSOD\V�DOO�WKH�SUHYLRXVO\�FUHDWHG�LQGH[HV��DIIHFWHG�FROXPQ�QDPHV��DQG
XQLTXHQHVV�RQ�WKH�(03�WDEOH�

1RWH��7KH�RXWSXW�KDV�EHHQ�IRUPDWWHG�

,1'(;B1$0(���������&2/801B1$0(�����&2/B326�81,48(1(66

�����������������������������������������������������

(03B(0312B3.�������(0312�������������������81,48(

(03B(1$0(B,';������(1$0(�������������������12181,48(



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

)XQFWLRQ�%DVHG�,QGH[HV
� $�IXQFWLRQ�EDVHG�LQGH[�LV�DQ�LQGH[�EDVHG
RQ�H[SUHVVLRQV�

� 7KH�LQGH[�H[SUHVVLRQ�LV�EXLOW�IURP�WDEOH
FROXPQV��FRQVWDQWV��64/�IXQFWLRQV��DQG
XVHU�GHILQHG�IXQFWLRQV�

64/!�&5($7(�7$%/(�WHVW��FRO��180%(5��

64/!�&5($7(�,1'(;�WHVWBLQGH[�RQ�WHVW�FRO��FRO������

64/!�6(/(&7�FRO�����)520�WHVW�

)XQFWLRQ�%DVHG�,QGH[

)XQFWLRQ�EDVHG�LQGH[HV�GHILQHG�ZLWK�WKH�833(5�FROXPQBQDPH��RU�/2:(5�FROXPQBQDPH�
NH\ZRUGV�DOORZ�FDVH�LQVHQVLWLYH�VHDUFKHV��)RU�H[DPSOH��WKH�IROORZLQJ�LQGH[�

� 64/!�&5($7(�,1'(;�XSSHUFDVHBLG[�21�HPS��833(5�HQDPH���

)DFLOLWDWHV�SURFHVVLQJ�TXHULHV�VXFK�DV�

��� 64/!�6(/(&7�
�)520�HPS�:+(5(�833(5�HQDPH�� �
.,1*
�

7R�HQVXUH�WKDW�2UDFOH�ZLOO�XVH�WKH�LQGH[�UDWKHU�WKDQ�SHUIRUPLQJ�D�IXOO�WDEOH�VFDQ��EH�VXUH�WKDW�WKH
YDOXH�RI�WKH�IXQFWLRQ�LV�QRW�QXOO�LQ�VXEVHTXHQW�TXHULHV��)RU�H[DPSOH��WKH�VWDWHPHQW�EHORZ�LV
JXDUDQWHHG�WR�XVH�WKH�LQGH[��EXW�ZLWKRXW�WKH�ZKHUH�FODXVH�2UDFOH�PD\�SHUIRUP�D�IXOO�WDEOH�VFDQ�

64/!�6(/(&7�
�)520�HPS

���������:+(5(�833(5��HQDPH��,6�127�18//

���������25'(5�%<�833(5��HQDPH��

2UDFOH�WUHDWV�LQGH[HV�ZLWK�FROXPQV�PDUNHG�'(6&�DV�IXQFWLRQ�EDVHG�LQGH[HV��7KH�FROXPQV�PDUNHG
'(6&�DUH�VRUWHG�LQ�GHVFHQGLQJ�RUGHU�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

5HPRYLQJ�DQ�,QGH[

<RX�FDQQRW�PRGLI\�LQGH[HV��7R�FKDQJH�DQ�LQGH[��\RX�PXVW�GURS�LW�DQG�WKHQ�UH�FUHDWH�LW��5HPRYH�DQ
LQGH[�GHILQLWLRQ�IURP�WKH�GDWD�GLFWLRQDU\�E\�LVVXLQJ�WKH�'523�,1'(;�VWDWHPHQW��7R�GURS�DQ�LQGH[�
\RX�PXVW�EH�WKH�RZQHU�RI�WKH�LQGH[�RU�KDYH�WKH�'523�$1<�,1'(;�SULYLOHJH�

,Q�WKH�V\QWD[�

LQGH[ LV�WKH�QDPH�RI�WKH�LQGH[

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

5HPRYLQJ�DQ�,QGH[

� 5HPRYH�DQ�LQGH[�IURP�WKH�GDWD�GLFWLRQDU\�

� 5HPRYH�WKH�(03B(1$0(B,';�LQGH[�IURP
WKH�GDWD�GLFWLRQDU\�

� 7R�GURS�DQ�LQGH[��\RX�PXVW�EH�WKH�RZQHU
RI�WKH�LQGH[�RU�KDYH�WKH�'523�$1<�,1'(;
SULYLOHJH�

64/!�'523�,1'(;�HPSBHQDPHBLG[�

,QGH[�GURSSHG�

64/!�'523�,1'(;�LQGH[�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

&UHDWLQJ�D�6\QRQ\P�IRU�DQ�2EMHFW

7R�UHIHU�WR�D�WDEOH�RZQHG�E\�DQRWKHU�XVHU��\RX�QHHG�WR�SUHIL[�WKH�WDEOH�QDPH�ZLWK�WKH�QDPH�RI�WKH�XVHU
ZKR�FUHDWHG�LW�IROORZHG�E\�D�SHULRG��&UHDWLQJ�D�V\QRQ\P�HOLPLQDWHV�WKH�QHHG�WR�TXDOLI\�WKH�REMHFW
QDPH�ZLWK�WKH�VFKHPD�DQG�SURYLGHV�\RX�ZLWK�DQ�DOWHUQDWLYH�QDPH�IRU�D�WDEOH��YLHZ��VHTXHQFH�
SURFHGXUH��RU�RWKHU�REMHFWV��7KLV�PHWKRG�FDQ�EH�HVSHFLDOO\�XVHIXO�ZLWK�OHQJWK\�REMHFW�QDPHV��VXFK�DV
YLHZV�

,Q�WKH�V\QWD[�

38%/,& FUHDWHV�D�V\QRQ\P�DFFHVVLEOH�WR�DOO�XVHUV

V\QRQ\P LV�WKH�QDPH�RI�WKH�V\QRQ\P�WR�EH�FUHDWHG

REMHFW LGHQWLILHV�WKH�REMHFW�IRU�ZKLFK�WKH�V\QRQ\P�LV�FUHDWHG

*XLGHOLQHV

� 7KH�REMHFW�FDQQRW�EH�FRQWDLQHG�LQ�D�SDFNDJH�

� $�SULYDWH�V\QRQ\P�QDPH�PXVW�EH�GLVWLQFW�IURP�DOO�RWKHU�REMHFWV�RZQHG�E\�WKH�VDPH�XVHU�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³&5($7(�6<121<0�´

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6\QRQ\PV

6LPSOLI\�DFFHVV�WR�REMHFWV�E\�FUHDWLQJ�D
V\QRQ\P��DQRWKHU�QDPH�IRU�DQ�REMHFW��

� 5HIHU�WR�D�WDEOH�RZQHG�E\�DQRWKHU�XVHU�

� 6KRUWHQ�OHQJWK\�REMHFW�QDPHV�

&5($7(�>38%/,&@�6<121<0�V\QRQ\P

)25����REMHFW�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

&UHDWLQJ�DQG�5HPRYLQJ�6\QRQ\PV

64/!�&5($7(�6<121<0 GBVXP

�����)25 ���GHSWBVXPBYX�

6\QRQ\P�&UHDWHG�

64/!�'523�6<121<0�GBVXP�

6\QRQ\P�GURSSHG�

� &UHDWH�D�VKRUWHQHG�QDPH�IRU�WKH
'(37B680B98�YLHZ�

� 'URS�D�V\QRQ\P�

&UHDWLQJ�D�6\QRQ\P�IRU�DQ�2EMHFW��FRQWLQXHG�

7KH�VOLGH�H[DPSOH�FUHDWHV�D�V\QRQ\P�IRU�WKH�'(37B680B98�YLHZ�IRU�TXLFNHU�UHIHUHQFH�

7KH�'%$�FDQ�FUHDWH�D�SXEOLF�V\QRQ\P�DFFHVVLEOH�WR�DOO�XVHUV��7KH�IROORZLQJ�H[DPSOH�FUHDWHV�D�SXEOLF
V\QRQ\P�QDPHG�'(37�IRU�$OLFH¶V�'(37�WDEOH�

5HPRYLQJ�D�6\QRQ\P

7R�GURS�D�V\QRQ\P��XVH�WKH�'523�6<121<0�VWDWHPHQW��2QO\�WKH�'%$�FDQ�GURS�D�SXEOLF�V\QRQ\P�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³'523�6<121<0�´

64/!�&5($7(�38%/,&�6<121<0��GHSW

�����)25����DOLFH�GHSW�

6\QRQ\P�FUHDWHG�

64/!�'523�6<121<0��GHSW�

6\QRQ\P�GURSSHG�



,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�������

6HTXHQFHV

7KH�VHTXHQFH�JHQHUDWRU�FDQ�EH�XVHG�WR�DXWRPDWLFDOO\�JHQHUDWH�VHTXHQFH�QXPEHUV�IRU�URZV�LQ�WDEOHV�
7KLV�FDQ�EH�WLPH�VDYLQJ�DQG�FDQ�UHGXFH�WKH�DPRXQW�RI�DSSOLFDWLRQ�FRGH�QHHGHG�

$�VHTXHQFH�LV�D�GDWDEDVH�REMHFW�WKDW�FDQ�EH�VKDUHG�ZLWK�RWKHU�XVHUV��,QIRUPDWLRQ�DERXW�WKH�VHTXHQFH
FDQ�EH�IRXQG�LQ�WKH�86(5B6(48(1&(6�WDEOH�RI�WKH�GDWD�GLFWLRQDU\�

7R�XVH�D�VHTXHQFH��UHIHUHQFH�LW�ZLWK�HLWKHU�WKH�1(;79$/�RU�WKH�&8559$/�SVHXGRFROXPQV�

� 5HWULHYH�WKH�QH[W�QXPEHU�LQ�WKH�VHTXHQFH�E\�UHIHUHQFLQJ�VHTXHQFH�1(;79$/�

� 5HWXUQ�WKH�FXUUHQW�DYDLODEOH�QXPEHU�E\�UHIHUHQFLQJ�VHTXHQFH�&8559$/�

,QGH[HV

,QGH[HV�DUH�XVHG�WR�LPSURYH�WKH�TXHU\�UHWULHYDO�VSHHG�

8VHUV�FDQ�YLHZ�WKH�GHILQLWLRQV�RI�WKH�LQGH[HV�LQ�WKH�86(5B,1'(;(6�GDWD�GLFWLRQDU\�YLHZ�

$Q�LQGH[�FDQ�EH�GURSSHG�E\�WKH�FUHDWRU�RU�D�XVHU�ZLWK�WKH�'523�$1<�,1'(;�SULYLOHJH�E\�XVLQJ�WKH
'523�,1'(;�VWDWHPHQW�

6\QRQ\PV

'%$V�FDQ�FUHDWH�SXEOLF�V\QRQ\PV�DQG�XVHUV�FDQ�FUHDWH�SULYDWH�V\QRQ\PV�IRU�FRQYHQLHQFH�E\�XVLQJ
WKH�&5($7(�6<121<0�VWDWHPHQW��6\QRQ\PV�SHUPLW�VKRUW�QDPHV�RU�DOWHUQDWLYH�QDPHV�IRU�REMHFWV�
5HPRYH�V\QRQ\PV�E\�XVLQJ�WKH�'523�6<121<0�VWDWHPHQW�

����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6XPPDU\

� $XWRPDWLFDOO\�JHQHUDWH�VHTXHQFH
QXPEHUV�E\�XVLQJ�D�VHTXHQFH�JHQHUDWRU�

� 9LHZ�VHTXHQFH�LQIRUPDWLRQ�LQ�WKH
86(5B6(48(1&(6�GDWD�GLFWLRQDU\�WDEOH�

� &UHDWH�LQGH[HV�WR�LPSURYH�TXHU\�UHWULHYDO
VSHHG�

� 9LHZ�LQGH[�LQIRUPDWLRQ�LQ�WKH
86(5B,1'(;(6�GLFWLRQDU\�WDEOH�

� 8VH�V\QRQ\PV�WR�SURYLGH�DOWHUQDWLYH
QDPHV�IRU�REMHFWV�
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����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

3UDFWLFH�2YHUYLHZ

� &UHDWLQJ�VHTXHQFHV

� 8VLQJ�VHTXHQFHV

� &UHDWLQJ�QRQXQLTXH�LQGH[HV

� 'LVSOD\LQJ�GDWD�GLFWLRQDU\�LQIRUPDWLRQ
DERXW�VHTXHQFHV�DQG�LQGH[HV

� 'URSSLQJ�LQGH[HV

3UDFWLFH�2YHUYLHZ

,Q�WKLV�SUDFWLFH��\RX�ZLOO�FUHDWH�D�VHTXHQFH�WR�EH�XVHG�ZKHQ�SRSXODWLQJ�\RXU�'(3$570(17�WDEOH�
<RX�ZLOO�DOVR�FUHDWH�LPSOLFLW�DQG�H[SOLFLW�LQGH[HV�
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3UDFWLFH���

�� &UHDWH�D�VHTXHQFH�WR�EH�XVHG�ZLWK�WKH�SULPDU\�NH\�FROXPQ�RI�WKH�'(3$570(17�WDEOH��7KH
VHTXHQFH�VKRXOG�VWDUW�DW����DQG�KDYH�D�PD[LPXP�YDOXH�RI������+DYH�\RXU�VHTXHQFH�LQFUHPHQW
E\�WHQ�QXPEHUV��1DPH�WKH�VHTXHQFH�'(37B,'B6(4�

�� :ULWH�D�VFULSW�WR�GLVSOD\�WKH�IROORZLQJ�LQIRUPDWLRQ�DERXW�\RXU�VHTXHQFHV��VHTXHQFH�QDPH�
PD[LPXP�YDOXH��LQFUHPHQW�VL]H��DQG�ODVW�QXPEHU��1DPH�WKH�VFULSW�S��T��VTO��([HFXWH�\RXU
VFULSW�

��6(48(1&(B1$0(�0$;B9$/8(�,1&5(0(17B%< /$67B180%(5
�������������������������������������� �����������
��&867,'�������������(���������������� ���
��'(37B,'B6(4������������������������� ��
��25','��������������(���������������� ���
��352','�������������(���������������� ������

�� :ULWH�DQ�LQWHUDFWLYH�VFULSW�WR�LQVHUW�D�URZ�LQWR�WKH�'(3$570(17�WDEOH��1DPH�\RXU�VFULSW
S��T��VTO��%H�VXUH�WR�XVH�WKH�VHTXHQFH�WKDW�\RX�FUHDWHG�IRU�WKH�,'�FROXPQ��&UHDWH�D
FXVWRPL]HG�SURPSW�WR�HQWHU�WKH�GHSDUWPHQW�QDPH��([HFXWH�\RXU�VFULSW��$GG�WZR�GHSDUWPHQWV
QDPHG�(GXFDWLRQ�DQG�$GPLQLVWUDWLRQ��&RQILUP�\RXU�DGGLWLRQV�

�� &UHDWH�D�QRQ�XQLTXH�LQGH[�RQ�WKH�IRUHLJQ�NH\�FROXPQ��GHSWBLG��LQ�WKH�(03/2<((�WDEOH�

�� 'LVSOD\�WKH�LQGH[HV�DQG�XQLTXHQHVV�WKDW�H[LVW�LQ�WKH�GDWD�GLFWLRQDU\�IRU�WKH�(03/2<((�WDEOH�
6DYH�WKH�VWDWHPHQW�LQWR�D�VFULSW�QDPHG�S��T��VTO�

��,1'(;B1$0(�����������7$%/(B1$0(���81,48(1(66
���������������������������������������������
��(03/2<((B'(37B,'B,';�(03/2<((�����12181,48(
��(03/2<((B,'B3.�������(03/2<((�����81,48(
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