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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��������

[L



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��������

[LL



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��������

[LLL



&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��������

[LY



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�������

[Y



[YL

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[



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

����

&RQWUROOLQJ�8VHU�$FFHVV



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

/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�OHDUQ�KRZ�WR�FRQWURO�GDWDEDVH�DFFHVV�WR�VSHFLILF�REMHFWV�DQG�DGG�QHZ�XVHUV
ZLWK�GLIIHUHQW�OHYHOV�RI�DFFHVV�SULYLOHJHV�

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

2EMHFWLYHV

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

� &UHDWH�XVHUV

� &UHDWH�UROHV�WR�HDVH�VHWXS�DQG
PDLQWHQDQFH�RI�WKH�VHFXULW\�PRGHO

� 8VH�WKH�*5$17�DQG�5(92.(
VWDWHPHQWV�WR�JUDQW�DQG�UHYRNH�REMHFW
SULYLOHJHV



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

&RQWUROOLQJ�8VHU�$FFHVV

,Q�D�PXOWLSOH�XVHU�HQYLURQPHQW��\RX�ZDQW�WR�PDLQWDLQ�VHFXULW\�RI�WKH�GDWDEDVH�DFFHVV�DQG�XVH��:LWK
2UDFOH�6HUYHU�GDWDEDVH�VHFXULW\��\RX�FDQ�GR�WKH�IROORZLQJ�

� &RQWURO�GDWDEDVH�DFFHVV

� *LYH�DFFHVV�WR�VSHFLILF�REMHFWV�LQ�WKH�GDWDEDVH

� &RQILUP�JLYHQ�DQG�UHFHLYHG�SULYLOHJHV�ZLWK�WKH�2UDFOH�GDWD�GLFWLRQDU\

� &UHDWH�V\QRQ\PV�IRU�GDWDEDVH�REMHFWV

'DWDEDVH�VHFXULW\�FDQ�EH�FODVVLILHG�LQWR�WZR�FDWHJRULHV��V\VWHP�VHFXULW\�DQG�GDWD�VHFXULW\��6\VWHP
VHFXULW\�FRYHUV�DFFHVV�DQG�XVH�RI�WKH�GDWDEDVH�DW�WKH�V\VWHP�OHYHO��VXFK�DV�XVHUQDPH�DQG�SDVVZRUG�
GLVN�VSDFH�DOORFDWHG�WR�XVHUV��DQG�V\VWHP�RSHUDWLRQV�DOORZHG�E\�WKH�XVHU��'DWDEDVH�VHFXULW\�FRYHUV
DFFHVV�DQG�XVH�RI�WKH�GDWDEDVH�REMHFWV�DQG�WKH�DFWLRQV�WKDW�WKRVH�XVHUV�FDQ�KDYH�RQ�WKH�REMHFWV�

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

&RQWUROOLQJ�8VHU�$FFHVV

'DWDEDVH
DGPLQLVWUDWRU

8VHUV

8VHUQDPH�DQG�SDVVZRUG
SULYLOHJHV



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

3ULYLOHJHV

3ULYLOHJHV�DUH�WKH�ULJKW�WR�H[HFXWH�SDUWLFXODU�64/�VWDWHPHQWV��7KH�GDWDEDVH�DGPLQLVWUDWRU�LV�D�KLJK�
OHYHO�XVHU�ZLWK�WKH�DELOLW\�WR�JUDQW�XVHUV�DFFHVV�WR�WKH�GDWDEDVH�DQG�LWV�REMHFWV��7KH�XVHUV�UHTXLUH
V\VWHP�SULYLOHJHV�WR�JDLQ�DFFHVV�WR�WKH�GDWDEDVH�DQG�REMHFW�SULYLOHJHV�WR�PDQLSXODWH�WKH�FRQWHQW�RI�WKH
REMHFWV�LQ�WKH�GDWDEDVH��8VHUV�FDQ�DOVR�EH�JLYHQ�WKH�SULYLOHJH�WR�JUDQW�DGGLWLRQDO�SULYLOHJHV�WR�RWKHU
XVHUV�RU�WR�UROHV��ZKLFK�DUH�QDPHG�JURXSV�RI�UHODWHG�SULYLOHJHV�

6FKHPD

$�VFKHPD�LV�D�FROOHFWLRQ�RI�REMHFWV��VXFK�DV�WDEOHV��YLHZV��DQG�VHTXHQFHV��7KH�VFKHPD�LV�RZQHG�E\�D
GDWDEDVH�XVHU�DQG�KDV�WKH�VDPH�QDPH�DV�WKDW�XVHU�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�$SSOLFDWLRQ�'HYHORSHU¶V�*XLGH��5HOHDVH����³(VWDEOLVKLQJ�D
6HFXULW\�3ROLF\´�VHFWLRQ��DQG�2UDFOH�6HUYHU�&RQFHSWV�0DQXDO��5HOHDVH����³'DWDEDVH�6HFXULW\´�WRSLF�

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

3ULYLOHJHV

� 'DWDEDVH�VHFXULW\�
± 6\VWHP�VHFXULW\
± 'DWD�VHFXULW\

� 6\VWHP�SULYLOHJHV��*DLQ�DFFHVV�WR�WKH
GDWDEDVH

� 2EMHFW�SULYLOHJHV��0DQLSXODWH�WKH
FRQWHQW�RI�WKH�GDWDEDVH�REMHFWV

� 6FKHPD��&ROOHFWLRQ�RI�REMHFWV��VXFK�DV
WDEOHV��YLHZV��DQG�VHTXHQFHV



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

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

6\VWHP�3ULYLOHJHV

� 0RUH�WKDQ����SULYLOHJHV�DUH�DYDLODEOH�
� 7KH�'%$�KDV�KLJK�OHYHO�V\VWHP
SULYLOHJHV�

± &UHDWH�QHZ�XVHUV
± 5HPRYH�XVHUV

± 5HPRYH�WDEOHV

± %DFN�XS�WDEOHV

6\VWHP�3ULYLOHJHV

0RUH�WKDQ����V\VWHP�SULYLOHJHV�DUH�DYDLODEOH�IRU�XVHUV�DQG�UROHV��6\VWHP�SULYLOHJHV�W\SLFDOO\�DUH
SURYLGHG�E\�WKH�GDWDEDVH�DGPLQLVWUDWRU�

7\SLFDO�'%$�3ULYLOHJHV

6\VWHP�3ULYLOHJH 2SHUDWLRQV�$XWKRUL]HG

&5($7(�86(5 $OORZV�JUDQWHH�WR�FUHDWH�RWKHU�2UDFOH�XVHUV��D�SULYLOHJH
UHTXLUHG�IRU�D�'%$�UROH�

'523�86(5 'URSV�DQRWKHU�XVHU

'523�$1<�7$%/( 'URSV�D�WDEOH�LQ�DQ\�VFKHPD

%$&.83�$1<�7$%/( %DFNV�XS�DQ\�WDEOH�LQ�DQ\�VFKHPD�ZLWK�WKH�H[SRUW�XWLOLW\



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

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

&UHDWLQJ�8VHUV

7KH�'%$�FUHDWHV�XVHUV�E\�XVLQJ�WKH
&5($7(�86(5�VWDWHPHQW�

64/!�&5($7( ���86(5��VFRWW
�����,'(17,),('��%<���WLJHU�

8VHU�FUHDWHG�

&5($7(�����86(5�XVHU�������������� ���

,'(17,),('�%<���SDVVZRUG�

&UHDWLQJ�D�8VHU

7KH�'%$�FUHDWHV�WKH�XVHU�E\�H[HFXWLQJ�WKH�&5($7(�86(5�VWDWHPHQW��7KH�XVHU�GRHV�QRW�KDYH�DQ\
SULYLOHJHV�DW�WKLV�SRLQW��7KH�'%$�FDQ�WKHQ�JUDQW�D�QXPEHU�RI�SULYLOHJHV�WR�WKDW�XVHU��7KHVH�SULYLOHJHV
GHWHUPLQH�ZKDW�WKH�XVHU�FDQ�GR�DW�WKH�GDWDEDVH�OHYHO�

7KH�VOLGH�JLYHV�WKH�DEULGJHG�V\QWD[�IRU�FUHDWLQJ�D�XVHU�

,Q�WKH�V\QWD[�
XVHU LV�WKH�QDPH�RI�WKH�XVHU�WR�EH�FUHDWHG

SDVVZRUG VSHFLILHV�WKDW�WKH�XVHU�PXVW�ORJ�LQ�ZLWK�WKLV�SDVVZRUG

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³*5$17´��6\VWHP�3ULYLOHJHV
DQG�5ROHV��DQG�³&5($7(�86(5�´



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

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

8VHU�6\VWHP�3ULYLOHJHV

*5$17�SULYLOHJH�>��SULYLOHJH���@

72�XVHU�>��XVHU���@�

� $Q�DSSOLFDWLRQ�GHYHORSHU�PD\�KDYH�WKH
IROORZLQJ�V\VWHP�SULYLOHJHV�
± &5($7(�6(66,21
± &5($7(�7$%/(
± &5($7(�6(48(1&(
± &5($7(�9,(:
± &5($7(�352&('85(

� 2QFH�D�XVHU�LV�FUHDWHG��WKH�'%$�FDQ�JUDQW
VSHFLILF�V\VWHP�SULYLOHJHV�WR�D�XVHU�

7\SLFDO�8VHU�3ULYLOHJHV

1RZ�WKDW�WKH�'%$�KDV�FUHDWHG�D�XVHU��WKH�'%$�FDQ�DVVLJQ�SULYLOHJHV�WR�WKDW�XVHU�

,Q�WKH�V\QWD[�

SULYLOHJH LV�WKH�V\VWHP�SULYLOHJH�WR�EH�JUDQWHG

XVHU LV�WKH�QDPH�RI�WKH�XVHU

6\VWHP�3ULYLOHJH 2SHUDWLRQV�$XWKRUL]HG

&5($7(�6(66,21 &RQQHFW�WR�WKH�GDWDEDVH

&5($7(�7$%/( &UHDWH�WDEOHV�LQ�WKH�XVHU¶V�VFKHPD

&5($7(�6(48(1&( &UHDWH�D�VHTXHQFH�LQ�WKH�XVHU¶V�VFKHPD

&5($7(�9,(: &UHDWH�D�YLHZ�LQ�WKH�XVHU¶V�VFKHPD

&5($7(�352&('85( &UHDWH�D�VWRUHG�SURFHGXUH��IXQFWLRQ��RU�SDFNDJH�LQ�WKH�XVHU¶V
VFKHPD



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

Granting System Privileges

7KH�'%$�XVHV�WKH�*5$17�VWDWHPHQW�WR�DOORFDWH�V\VWHP�SULYLOHJHV�WR�WKH�XVHU��2QFH�WKH�XVHU�KDV
EHHQ�JUDQWHG�WKH�SULYLOHJHV��WKH�XVHU�FDQ�LPPHGLDWHO\�XVH�WKRVH�SULYLOHJHV�

,Q�WKH�H[DPSOH�RQ�WKH�VOLGH��XVHU�6FRWW�KDV�EHHQ�DVVLJQHG�WKH�SULYLOHJHV�WR�FUHDWH�WDEOHV��VHTXHQFHV�
DQG�YLHZV�

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

*UDQWLQJ�6\VWHP�3ULYLOHJHV

7KH�'%$�FDQ�JUDQW�D�XVHU�VSHFLILF�V\VWHP
SULYLOHJHV�

64/!�*5$17��FUHDWH�WDEOH��FUHDWH�VHTXHQFH��FUHDWH�YLHZ

�����72�����VFRWW�

*UDQW�VXFFHHGHG�



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

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

:KDW�,V�D�5ROH"

$OORFDWLQJ�SULYLOHJHV
ZLWKRXW�D�UROH

$OORFDWLQJ�SULYLOHJHV
ZLWK�D�UROH

3ULYLOHJHV

8VHUV

0DQDJHU

:KDW�,V�D�5ROH"

$�UROH�LV�D�QDPHG�JURXS�RI�UHODWHG�SULYLOHJHV�WKDW�FDQ�EH�JUDQWHG�WR�WKH�XVHU��7KLV�PHWKRG�PDNHV
JUDQWLQJ�DQG�UHYRNLQJ�SULYLOHJHV�HDVLHU�WR�SHUIRUP�DQG�PDLQWDLQ�

$�XVHU�FDQ�KDYH�DFFHVV�WR�VHYHUDO�UROHV��DQG�VHYHUDO�XVHUV�FDQ�EH�DVVLJQHG�WKH�VDPH�UROH��5ROHV
W\SLFDOO\�DUH�FUHDWHG�IRU�D�GDWDEDVH�DSSOLFDWLRQ�

&UHDWLQJ�DQG�$VVLJQLQJ�D�5ROH

)LUVW��WKH�'%$�PXVW�FUHDWH�WKH�UROH��7KHQ�WKH�'%$�FDQ�DVVLJQ�SULYLOHJHV�WR�WKH�UROH�DQG�XVHUV�WR�WKH
UROH�

6\QWD[

     &5($7(���52/(��UROH�

ZKHUH� UROH LV�WKH�QDPH�RI�WKH�UROH�WR�EH�FUHDWHG

1RZ�WKDW�WKH�UROH�LV�FUHDWHG��WKH�'%$�FDQ�XVH�WKH�*5$17�VWDWHPHQW�WR�DVVLJQ�XVHUV�WR�WKH�UROH�DV�ZHOO
DV�DVVLJQ�SULYLOHJHV�WR�WKH�UROH�



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

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

&UHDWLQJ�DQG�*UDQWLQJ�3ULYLOHJHV
WR�D�5ROH

64/!�&5($7(�52/(�PDQDJHU�
5ROH�FUHDWHG��

64/!�*5$17�FUHDWH�WDEOH��FUHDWH�YLHZ� ��

��� ������WR�PDQDJHU��
*UDQW�VXFFHHGHG��

64/!�*5$17�PDQDJHU�WR�%/$.(��&/$5.������

*UDQW�VXFFHHGHG��

&UHDWLQJ�D�5ROH

7KH�H[DPSOH�RQ�WKH�VOLGH�FUHDWHV�D�UROH�PDQDJHU�DQG�WKHQ�DOORZV�WKH�PDQDJHUV�WR�FUHDWH�WDEOHV�DQG
YLHZV��,W�WKHQ�JUDQWV�%ODNH�DQG�&ODUN�WKH�UROH�RI�PDQDJHUV��1RZ�%ODNH�DQG�&ODUN�FDQ�FUHDWH�WDEOHV
DQG�YLHZV�



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

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

&KDQJLQJ�<RXU�3DVVZRUG

� 7KH�'%$�FUHDWHV�\RXU�XVHU�DFFRXQW�DQG
LQLWLDOL]HV�\RXU�SDVVZRUG�

� <RX�FDQ�FKDQJH�\RXU�SDVVZRUG�E\
XVLQJ�WKH�$/7(5�86(5�VWDWHPHQW�

64/!�$/7(5�86(5�VFRWW������������� ��

��� ������,'(17,),('�%<�OLRQ�

8VHU�DOWHUHG�

&KDQJLQJ�<RXU�3DVVZRUG

7KH�'%$�FUHDWHV�DQ�DFFRXQW�DQG�LQLWLDOL]HV�D�SDVVZRUG�IRU�HYHU\�XVHU��<RX�FDQ�FKDQJH�\RXU
SDVVZRUG�E\�XVLQJ�WKH�$/7(5�86(5�VWDWHPHQW�

6\QWD[

�$/7(5�86(5�XVHU�,'(17,),('�%<�SDVVZRUG�

ZKHUH� XVHU LV�WKH�QDPH�RI�WKH�XVHU

SDVVZRUG VSHFLILHV�WKH�QHZ�SDVVZRUG

$OWKRXJK�WKLV�VWDWHPHQW�FDQ�EH�XVHG�WR�FKDQJH�\RXU�SDVVZRUG��WKHUH�DUH�PDQ\�RWKHU�RSWLRQV��<RX
PXVW�KDYH�WKH�$/7(5�86(5�SULYLOHJH�WR�FKDQJH�DQ\�RWKHU�RSWLRQ�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³$/7(5�86(5�´



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

2EMHFW�3ULYLOHJHV

$Q�REMHFW�SULYLOHJH�LV�D�SULYLOHJH�RU�ULJKW�WR�SHUIRUP�D�SDUWLFXODU�DFWLRQ�RQ�D�VSHFLILF�WDEOH��YLHZ�
VHTXHQFH��RU�SURFHGXUH��(DFK�REMHFW�KDV�D�SDUWLFXODU�VHW�RI�JUDQWDEOH�SULYLOHJHV��7KH�WDEOH�RQ�WKH�VOLGH
OLVWV�WKH�SULYLOHJHV�IRU�YDULRXV�REMHFWV��1RWH�WKDW�WKH�RQO\�SULYLOHJHV�WKDW�DSSO\�WR�D�VHTXHQFH�DUH
6(/(&7�DQG�$/7(5��83'$7(��5()(5(1&(6��DQG�,16(57�FDQ�EH�UHVWULFWHG�E\�VSHFLI\LQJ�D
VXEVHW�RI�XSGDWDEOH�FROXPQV��$�6(/(&7�FDQ�EH�UHVWULFWHG�E\�FUHDWLQJ�D�YLHZ�ZLWK�D�VXEVHW�RI
FROXPQV�DQG�JUDQWLQJ�6(/(&7�SULYLOHJH�RQ�WKH�YLHZ��$�JUDQW�RQ�D�V\QRQ\P�LV�FRQYHUWHG�WR�D�JUDQW
RQ�WKH�EDVH�WDEOH�UHIHUHQFHG�E\�WKH�V\QRQ\P�

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

2EMHFW�
3ULYLOHJH� 7DEOH 9LHZ 6HTXHQFH 3URFHGXUH

$/7(5 ���»       »

'(/(7( ���»     »

(;(&87( ������»

,1'(; ����»

,16(57 ����»     »

5()(5(1&(6 ����»

6(/(&7� ����»     »       »

83'$7( ����»     »

2EMHFW�3ULYLOHJHV



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

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

2EMHFW�3ULYLOHJHV

� 2EMHFW�SULYLOHJHV�YDU\�IURP�REMHFW�WR�REMHFW�

� $Q�RZQHU�KDV�DOO�WKH�SULYLOHJHV�RQ�WKH�REMHFW�

� $Q�RZQHU�FDQ�JLYH�VSHFLILF�SULYLOHJHV�RQ�WKDW
RZQHU¶V�REMHFW�

�*5$17 REMHFWBSULY�>�FROXPQV�@

�21 REMHFW

�72 ^XVHU_UROH_38%/,&`
�>:,7+�*5$17�237,21@�

*UDQWLQJ�2EMHFW�3ULYLOHJHV

'LIIHUHQW�REMHFW�SULYLOHJHV�DUH�DYDLODEOH�IRU�GLIIHUHQW�W\SHV�RI�VFKHPD�REMHFWV��$�XVHU�DXWRPDWLFDOO\
KDV�DOO�REMHFW�SULYLOHJHV�IRU�VFKHPD�REMHFWV�FRQWDLQHG�LQ�WKH�XVHU¶V�VFKHPD��$�XVHU�FDQ�JUDQW�DQ\
REMHFW�SULYLOHJH�RQ�DQ\�VFKHPD�REMHFW�WKDW�WKH�XVHU�RZQV�WR�DQ\�RWKHU�XVHU�RU�UROH��,I�WKH�JUDQW
LQFOXGHV�WKH�*5$17�237,21��WKH�JUDQWHH�FDQ�IXUWKHU�JUDQW�WKH�REMHFW�SULYLOHJH�WR�RWKHU�XVHUV�
RWKHUZLVH��WKH�JUDQWHH�FDQ�XVH�WKH�SULYLOHJH�EXW�FDQQRW�JUDQW�LW�WR�RWKHU�XVHUV�

,Q�WKH�V\QWD[�

REMHFWBSULY LV�DQ�REMHFW�SULYLOHJH�WR�EH�JUDQWHG

ALL specifies all object privileges.

columns specifies the column from a table or view on which privileges 
are granted

ON object is the object on which the privileges are granted

TO identifies to whom the privilege is granted

PUBLIC grants object privileges to all users

WITH GRANT OPTION allows the grantee to grant the object privileges to other users 
and roles



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

*XLGHOLQHV

� 7R�JUDQW�SULYLOHJHV�RQ�DQ�REMHFW��WKH�REMHFW�PXVW�EH�LQ�\RXU�RZQ�VFKHPD�RU�\RX�PXVW�KDYH�EHHQ
JUDQWHG�WKH�REMHFW�SULYLOHJHV�:,7+�*5$17�237,21�

� $Q�REMHFW�RZQHU�FDQ�JUDQW�DQ\�REMHFW�SULYLOHJH�RQ�WKH�REMHFW�WR�DQ\�RWKHU�XVHU�RU�UROH�RI�WKH�GDWDEDVH�

� 7KH�RZQHU�RI�DQ�REMHFW�DXWRPDWLFDOO\�DFTXLUHV�DOO�REMHFW�SULYLOHJHV�RQ�WKDW�REMHFW�

7KH�ILUVW�H[DPSOH�RQ�WKH�VOLGH�JUDQWV�XVHUV�6XH�DQG�5LFK�WKH�SULYLOHJH�WR�TXHU\�\RXU�(03�WDEOH��7KH�VHFRQG
H[DPSOH�Jrants UPDATE privileges on specific columns in the DEPT table to Scott and to the manager
role.

If Sue or Rich now have to SELECT data from the emp table, the syntax they will have to use is:

$OWHUQDWLYHO\��WKH\�FDQ�FUHDWH�D�V\QRQ\P�IRU�WKH�WDEOH�DQG�6(/(&7�IURP�WKH�V\QRQ\P�

Note: DBAs generally allocate system privileges; any user who owns an object can grant object privileges.

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

*UDQWLQJ�2EMHFW�3ULYLOHJHV

64/!�*5$17 VHOHFW

�����21 HPS

�����72 VXH��ULFK�
*UDQW�VXFFHHGHG�

64/!�*5$17 XSGDWH��GQDPH��ORF�

�����21 GHSW
�����72 VFRWW��PDQDJHU�

*UDQW�VXFFHHGHG�

� *UDQW�TXHU\�SULYLOHJHV�RQ�WKH�(03�WDEOH�

� *UDQW�SULYLOHJHV�WR�XSGDWH�VSHFLILF
FROXPQV�WR�XVHUV�DQG�UROHV�

64/!�6(/(&7�


�����)520� VFRWW�HPS�

64/!�&5($7(�6<121<0�HPS�)25�VFRWW�HPS

64/!�6(/(&7�
�)520�HPS�



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

:,7+�*5$17�237,21�.H\ZRUG

$�SULYLOHJH�WKDW�LV�JUDQWHG�:,7+�*5$17�237,21�FDQ�EH�SDVVHG�RQ�WR�RWKHU�XVHUV�DQG�UROHV�E\�WKH
JUDQWHH��2EMHFW�SULYLOHJHV�JUDQWHG�:,7+�*5$17�237,21�DUH�UHYRNHG�ZKHQ�WKH�JUDQWRU¶V�SULYLOHJH
LV�UHYRNHG�

7KH�H[DPSOH�RQ�WKH�VOLGH�JLYHV�XVHU�6FRWW�DFFHVV�WR�\RXU�'(37�WDEOH�ZLWK�WKH�SULYLOHJHV�WR�TXHU\�WKH
WDEOH�DQG�DGG�URZV�WR�WKH�WDEOH��7KH�H[DPSOH�DOVR�DOORZV�6FRWW�WR�JLYH�RWKHUV�WKHVH�SULYLOHJHV�

38%/,&�.H\ZRUG

$Q�RZQHU�RI�D�WDEOH�FDQ�JUDQW�DFFHVV�WR�DOO�XVHUV�E\�XVLQJ�WKH�38%/,&�NH\ZRUG�

7KH�VHFRQG�H[DPSOH�DOORZV�DOO�XVHUV�RQ�WKH�V\VWHP�WR�TXHU\�GDWD�IURP�$OLFH¶V�'(37�WDEOH�

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

8VLQJ�:,7+�*5$17�237,21
DQG�38%/,&�.H\ZRUGV

� $OORZ�DOO�XVHUV�RQ�WKH�V\VWHP�WR�TXHU\
GDWD�IURP�$OLFH¶V�'(37�WDEOH�

64/!�*5$17 VHOHFW��LQVHUW
�����21 GHSW

�����72 VFRWW

�����:,7+�*5$17�237,21�
*UDQW�VXFFHHGHG�

64/!�*5$17 VHOHFW
�����21 DOLFH�GHSW

�����72 38%/,&�

*UDQW�VXFFHHGHG�

� *LYH�D�XVHU�DXWKRULW\�WR�SDVV�DORQJ�WKH
SULYLOHJHV�



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

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

&RQILUPLQJ�3ULYLOHJHV�*UDQWHG

'DWD�'LFWLRQDU\�7DEOH 'HVFULSWLRQ

52/(B6<6B35,96 6\VWHP�SULYLOHJHV�JUDQWHG�WR�UROHV

52/(B7$%B35,96 7DEOH�SULYLOHJHV�JUDQWHG�WR�UROHV

86(5B52/(B35,96 5ROHV�DFFHVVLEOH�E\�WKH�XVHU

86(5B7$%B35,96B0$'( 2EMHFW�SULYLOHJHV�JUDQWHG�RQ�WKH
XVHU¶V�REMHFWV

86(5B7$%B35,96B5(&' 2EMHFW�SULYLOHJHV�JUDQWHG�WR�WKH
XVHU

86(5B&2/B35,96B0$'( 2EMHFW�SULYLOHJHV�JUDQWHG�RQ�WKH
FROXPQV�RI�WKH�XVHU¶V�REMHFWV

86(5B&2/B35,96B5(&' 2EMHFW�SULYLOHJHV�JUDQWHG�WR�WKH
XVHU�RQ�VSHFLILF�FROXPQV

&RQILUPLQJ�3ULYLOHJHV�*UDQWHG

,I�\RX�DWWHPSW�WR�SHUIRUP�DQ�XQDXWKRUL]HG�RSHUDWLRQ²IRU�H[DPSOH��GHOHWLQJ�D�URZ�IURP�D�WDEOH�IRU
ZKLFK�\RX�GR�QRW�KDYH�WKH�'(/(7(�SULYLOHJH²WKH�2UDFOH�6HUYHU�ZLOO�QRW�SHUPLW�WKH�RSHUDWLRQ�WR
WDNH�SODFH�

,I�\RX�UHFHLYH�WKH�2UDFOH�6HUYHU�HUURU�PHVVDJH�³WDEOH�RU�YLHZ�GRHV�QRW�H[LVW�´�\RX�KDYH�GRQH�HLWKHU�RI
WKH�IROORZLQJ�

� 1DPHG�D�WDEOH�RU�YLHZ�WKDW�GRHV�QRW�H[LVW

� $WWHPSWHG�WR�SHUIRUP�DQ�RSHUDWLRQ�RQ�D�WDEOH�RU�YLHZ�IRU�ZKLFK�\RX�GR�QRW�KDYH�WKH
DSSURSULDWH�SULYLOHJH

<RX�FDQ�DFFHVV�WKH�GDWD�GLFWLRQDU\�WR�YLHZ�WKH�SULYLOHJHV�WKDW�\RX�KDYH��7KH�WDEOH�RQ�WKH�VOLGH
GHVFULEHV�YDULRXV�GDWD�GLFWLRQDU\�WDEOHV�



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

5HYRNLQJ�2EMHFW�3ULYLOHJHV

5HPRYH�SULYLOHJHV�JUDQWHG�WR�RWKHU�XVHUV�E\�XVLQJ�WKH�5(92.(�VWDWHPHQW��:KHQ�\RX�XVH�WKH
5(92.(�VWDWHPHQW��WKH�SULYLOHJHV�WKDW�\RX�VSHFLI\�DUH�UHYRNHG�IURP�WKH�XVHUV�WKDW�\RX�QDPH�DQG
IURP�DQ\�RWKHU�XVHUV�WR�ZKRP�WKRVH�SULYLOHJHV�PD\�KDYH�EHHQ�JUDQWHG�WKURXJK�WKH�:,7+�*5$17
237,21�FODXVH�

,Q�WKH�V\QWD[�

&$6&$'( LV�UHTXLUHG�WR�UHPRYH�DQ\�UHIHUHQWLDO�LQWHJULW\�FRQVWUDLQWV�PDGH�WR�WKH�
&21675$,176 REMHFW�E\�PHDQV�RI�WKH�5()(5(1&(6�SULYLOHJH

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�64/�5HIHUHQFH��5HOHDVH����³5(92.(�´

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

+RZ�WR�5HYRNH�2EMHFW�3ULYLOHJHV

� <RX�XVH�WKH�5(92.(�VWDWHPHQW�WR
UHYRNH�SULYLOHJHV�JUDQWHG�WR�RWKHU
XVHUV�

� 3ULYLOHJHV�JUDQWHG�WR�RWKHUV�WKURXJK�WKH
:,7+�*5$17�237,21�ZLOO�DOVR�EH
UHYRNHG�

5(92.(�^SULYLOHJH�>��SULYLOHJH���@_$//`

21 ��REMHFW

)520���^XVHU>��XVHU���@_UROH_38%/,&`
>&$6&$'(�&21675$,176@�



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

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

5HYRNLQJ�2EMHFW�3ULYLOHJHV

$V�XVHU�$OLFH��UHYRNH�WKH�6(/(&7�DQG
,16(57�SULYLOHJHV�JLYHQ�WR�XVHU�6FRWW�RQ
WKH�'(37�WDEOH�

64/!�5(92.( VHOHFW��LQVHUW

�����21 GHSW

�����)520 VFRWW�
5HYRNH�VXFFHHGHG�

5HYRNLQJ�2EMHFW�3ULYLOHJHV��FRQWLQXHG�

7KH�H[DPSOH�RQ�WKH�VOLGH�UHYRNHV�6(/(&7�DQG�,16(57�SULYLOHJHV�JLYHQ�WR�XVHU�6FRWW�RQ�WKH�'(37
WDEOH�

1RWH��If a user is granted a privilege WITH GRANT OPTION, that user can also grant the privilege
WITH GRANT OPTION, so that a long chain of grantees is possible, but no circular grants are
permitted. If the owner revokes a privilege from a user who granted the privilege to other users, the
REVOKE cascades to all privileges granted.

For example, if user A grants SELECT privilege on a table to user B including the WITH GRANT
OPTION, user B can grant to user C the SELECT privilege WITH GRANT OPTION, and user C
can then grant to user D the SELECT privilege. If user A the revokes then privilege from user B,
then the privileges granted to users C and D are also revoked.



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

6XPPDU\

'%$V�HVWDEOLVK�LQLWLDO�GDWDEDVH�VHFXULW\�IRU�XVHUV�E\�DVVLJQLQJ�SULYLOHJHV�WR�WKH�XVHUV�

� 7KH�'%$�FUHDWHV�XVHUV�ZKR�PXVW�KDYH�D�SDVVZRUG��7KH�'%$�LV�DOVR�UHVSRQVLEOH�IRU
HVWDEOLVKLQJ�WKH�LQLWLDO�V\VWHP�SULYLOHJHV�IRU�D�XVHU�

� 2QFH�WKH�XVHU�KDV�FUHDWHG�DQ�REMHFW��WKH�XVHU�FDQ�SDVV�DORQJ�DQ\�RI�WKH�DYDLODEOH�REMHFW
SULYLOHJHV�WR�RWKHU�XVHUV�RU�WR�DOO�XVHUV�E\�XVLQJ�WKH�*5$17�VWDWHPHQW�

� $�'%$�FDQ�FUHDWH�UROHV�E\�XVLQJ�WKH�&5($7(�52/(�VWDWHPHQW�WR�SDVV�DORQJ�D�FROOHFWLRQ�RI
V\VWHP�RU�REMHFW�SULYLOHJHV�WR�PXOWLSOH�XVHUV��5ROHV�PDNH�JUDQWLQJ�DQG�UHYRNLQJ�SULYLOHJHV
HDVLHU�WR�PDLQWDLQ�

� 8VHUV�FDQ�FKDQJH�WKHLU�SDVVZRUG�E\�XVLQJ�WKH�$/7(5�86(5�VWDWHPHQW�

� <RX�FDQ�UHPRYH�SULYLOHJHV�IURP�XVHUV�E\�XVLQJ�WKH�5(92.(�VWDWHPHQW�

� 'DWD�GLFWLRQDU\�YLHZV�DOORZ�XVHUV�WR�YLHZ�WKH�SULYLOHJHV�JUDQWHG�WR�WKHP�DQG�WKRVH�WKDW�DUH
JUDQWHG�RQ�WKHLU�REMHFWV�

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

6XPPDU\
6WDWHPHQW $FWLRQ

&5($7(�86(5 $OORZV�WKH�'%$�WR�FUHDWH�D�XVHU

*5$17 $OORZV�WKH�XVHU�WR�JLYH�RWKHU�XVHUV
SULYLOHJHV�WR�DFFHVV�WKH�XVHU¶V
REMHFWV

&5($7(�52/( $OORZV�WKH�'%$�WR�FUHDWH�D�FROOHFWLRQ
RI�SULYLOHJHV

$/7(5�86(5 $OORZV�XVHUV�WR�FKDQJH�WKHLU
SDVVZRUG

5(92.( 5HPRYHV�SULYLOHJHV�RQ�DQ�REMHFW�IURP
XVHUV



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

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

3UDFWLFH�2YHUYLHZ

� *UDQWLQJ�RWKHU�XVHUV�SULYLOHJHV�WR�\RXU
WDEOH

� 0RGLI\LQJ�DQRWKHU�XVHU¶V�WDEOH�WKURXJK
WKH�SULYLOHJHV�JUDQWHG�WR�\RX

� &UHDWLQJ�D�V\QRQ\P

� 4XHU\LQJ�WKH�GDWD�GLFWLRQDU\�YLHZV
UHODWHG�WR�SULYLOHJHV

3UDFWLFH�2YHUYLHZ

7HDP�XS�ZLWK�RWKHU�VWXGHQWV�IRU�WKLV�H[HUFLVH�RI�FRQWUROOLQJ�DFFHVV�WR�GDWDEDVH�REMHFWV�



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

3UDFWLFH���

�� :KDW�SULYLOHJH�VKRXOG�D�XVHU�EH�JLYHQ�WR�ORJ�LQ�WR�WKH�2UDFOH�6HUYHU"�,V�WKLV�D�V\VWHP�RU�DQ
REMHFW�SULYLOHJH"

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

�� :KDW�SULYLOHJH�VKRXOG�D�XVHU�EH�JLYHQ�WR�FUHDWH�WDEOHV"

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

�� ,I�\RX�FUHDWH�D�WDEOH��ZKR�FDQ�SDVV�DORQJ�SULYLOHJHV�WR�RWKHU�XVHUV�RQ�\RXU�WDEOH"

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

�� <RX�DUH�WKH�'%$��<RX�DUH�FUHDWLQJ�PDQ\�XVHUV�ZKR�UHTXLUH�WKH�VDPH�V\VWHP�SULYLOHJHV�
:KDW�ZRXOG�\RX�XVH�WR�PDNH�\RXU�MRE�HDVLHU"

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

�� :KDW�FRPPDQG�GR�\RX�XVH�WR�FKDQJH�\RXU�SDVVZRUG"

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

�� *UDQW�DQRWKHU�XVHU�DFFHVV�WR�\RXU�'(37�WDEOH��+DYH�WKH�XVHU�JUDQW�\RX�TXHU\�DFFHVV�WR�KLV�RU
KHU�'(37�WDEOH�

��� 4XHU\�DOO�WKH�URZV�LQ�\RXU�'(37�WDEOH�

��'(3712�'1$0(������/2&

�����������������������������

����$&&2817,1*�1(:�<25.

����5(6($5&+���'$//$6

����6$/(6������&+,&$*2

����23(5$7,216�%26721

�� $GG�D�QHZ�URZ�WR�\RXU�'(37�WDEOH��7HDP���VKRXOG�DGG�(GXFDWLRQ�DV�GHSDUWPHQW
QXPEHU�����7HDP���VKRXOG�DGG�$GPLQLVWUDWLRQ�DV�GHSDUWPHQW�QXPEHU�����0DNH�WKH�FKDQJHV
SHUPDQHQW�

�� &UHDWH�D�V\QRQ\P�IRU�WKH�RWKHU�WHDP¶V�'(37�WDEOH�
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3UDFWLFH�����FRQWLQXHG�

��� 4XHU\�DOO�WKH�URZV�LQ�WKH�RWKHU�WHDP¶V�'(37�WDEOH�E\�XVLQJ�\RXU�V\QRQ\P�

��7HDP���6(/(&7�VWDWHPHQW�UHVXOWV�

��'(3712�'1$0(����������/2&

���������������������������������

�����$&&2817,1*�����1(:�<25.

�����5(6($5&+�������'$//$6

�����6$/(6����������&+,&$*2

�����23(5$7,216�����%26721

�����$'0,1,675$7,21

��7HDP���6(/(&7�VWDWHPHQW�UHVXOWV�

��'(3712�'1$0(����������/2&

���������������������������������

�����$&&2817,1*�����1(:�<25.

�����5(6($5&+�������'$//$6

�����6$/(6����������&+,&$*2

�����23(5$7,216�����%26721

�����('8&$7,21

��� 4XHU\�WKH�86(5B7$%/(6�GDWD�GLFWLRQDU\�WR�VHH�LQIRUPDWLRQ�DERXW�WKH�WDEOHV�WKDW�\RX�RZQ�

��7$%/(B1$0(

������������������

��%2186

��&86720(5

��'(3$570(17

��'(37

��'800<

��(03

��(03/2<((

��,7(0

��0<B(03/2<((

��25'

��35,&(

��352'8&7

��6$/*5$'(

�����URZV�VHOHFWHG�
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3UDFWLFH�����FRQWLQXHG�

��� 4XHU\�WKH�$//B7$%/(6�GDWD�GLFWLRQDU\�YLHZ�WR�VHH�LQIRUPDWLRQ�DERXW�DOO�WKH�WDEOHV�WKDW�\RX
FDQ�DFFHVV��([FOXGH�WDEOHV�WKDW�DUH�\RX�RZQ�

����7$%/(B1$0(� 2:1(5

������������ �����������

��'(37 �XVHU�!

��� 5HYRNH�WKH�6(/(&7�SULYLOHJH�IURP�WKH�RWKHU�WHDP�



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



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

����

64/�:RUNVKRS



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

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

:RUNVKRS�2YHUYLHZ

� &UHDWLQJ�WDEOHV�DQG�VHTXHQFHV

� 0RGLI\LQJ�GDWD�LQ�WKH�WDEOHV

� 0RGLI\LQJ�D�WDEOH�GHILQLWLRQ

� &UHDWLQJ�D�YLHZ

� :ULWLQJ�VFULSWV�FRQWDLQLQJ�64/�DQG
64/
3OXV�FRPPDQGV

� *HQHUDWLQJ�D�VLPSOH�UHSRUW

:RUNVKRS�2YHUYLHZ

,Q�WKLV�ZRUNVKRS�\RX�ZLOO�EXLOG�D�VHW�RI�GDWDEDVH�WDEOHV�IRU�D�YLGHR�DSSOLFDWLRQ��2QFH�\RX�FUHDWH�WKH
WDEOHV��\RX�ZLOO�LQVHUW��XSGDWH��DQG�GHOHWH�UHFRUGV�LQ�D�YLGHR�VWRUH�GDWDEDVH�DQG�JHQHUDWH�D�UHSRUW��7KH
GDWDEDVH�FRQWDLQV�RQO\�WKH�HVVHQWLDO�WDEOHV�

1RWH��,I�\RX�ZDQW�WR�EXLOG�WKH�WDEOHV��\RX�FDQ�H[HFXWH�WKH�EXLOGWDE�VTO�VFULSW�LQ�64/
3OXV��,I
\RX�ZDQW�WR�GURS�WKH�WDEOHV��\RX�FDQ�H[HFXWH�WKH�GURSYLG�VTO�VFULSW�LQ�64/
3OXV��7KHQ�\RX�FDQ
H[HFXWH�WKH�EXLOGYLG�VTO�VFULSW�LQ�64/
3OXV�WR�FUHDWH�DQG�SRSXODWH�WKH�WDEOHV��,I�\RX�XVH�WKH
EXLOGYLG�VTO�VFULSW�WR�EXLOG�DQG�SRSXODWH�WKH�WDEOHV��VWDUW�ZLWK�3UDFWLFH���E�



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

3UDFWLFH���

�� &UHDWH�WKH�WDEOHV�EDVHG�RQ�WKH�IROORZLQJ�WDEOH�LQVWDQFH�FKDUWV��&KRRVH�WKH�DSSURSULDWH�GDWDW\SHV
DQG�EH�VXUH�WR�DGG�LQWHJULW\�FRQVWUDLQWV�

D��7DEOH�QDPH��0(0%(5

E��7DEOH�QDPH��7,7/(

&ROXPQB

1DPH

0(0%(5B
,'

/$67B
1$0(

),567B1$0
(

$''5(66 &,7< 3+21( -2,1B
'$7(

.H\

7\SH

3.

1XOO�

8QLTXH

11�8 11 11

'HIDXOW

9DOXH

6\VWHP
'DWH

'DWDW\SH 1XPEHU 9$5&+$5� 9$5&+$5� 9$5&+$5� 9$5&+$5� 9$5&+$5
�

'DWH

/HQJWK �� �� �� ��� �� ��

&ROXPQB

1DPH

7,7/(B,' 7,7/( '(6&5,37,21 5$7,1* &$7(*25< 5(/($6(B
'$7(

.H\

7\SH

3.

1XOO�

8QLTXH

11�8 11 11

&KHFN *��3*��5�
1&����15

'5$0$�
&20('<�
$&7,21�
&+,/'�
6&,),�
'2&80(1
7$5<

'DWDW\SH 1XPEHU 9$5&+$5� 9$5&+$5� 9$5&+$5� 9$5&+$5� 'DWH

/HQJWK �� �� ��� � ��
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3UDFWLFH�����FRQWLQXHG�

F��7DEOH�QDPH��7,7/(B&23<

G��7DEOH�QDPH��5(17$/

&ROXPQ
1DPH

&23<B,' 7,7/(B,' 67$786

.H\
7\SH

3. 3.�).

1XOO�
8QLTXH

11�8 11�8 11

&KHFN $9$,/$%/(�
'(6752<('�
5(17('�
5(6(59('

).�5HI
7DEOH

7,7/(

).�5HI
&RO

7,7/(B,'

'DWDW\SH 1XPEHU 1XPEHU 9$5&+$5�

/HQJWK �� �� ��

&ROXPQ
1DPH

%22.B
'$7(

0(0%(5B
,'

&23<B
,'

$&7B5(7B
'$7(

(;3B5(7B
'$7(

7,7/(B
,'

.H\
7\SH

3. 3.�).� 3.�).� 3.�).�

'HIDXOW
9DOXH

6\VWHP
'DWH

6\VWHP�'DWH
����GD\V

).�5HI
7DEOH

0(0%(5 7,7/(B
&23<

7,7/(B
&23<

).�5HI
&RO

0(0%(5B
,'

&23<B
,'

7,7/(B,'

'DWDW\SH 'DWH 1XPEHU 1XPEHU 'DWH 'DWH 1XPEHU

/HQJWK �� �� ��
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3UDFWLFH�����FRQWLQXHG�

H��7DEOH�QDPH��5(6(59$7,21

�� 9HULI\�WKDW�WKH�WDEOHV�DQG�FRQVWUDLQWV�ZHUH�FUHDWHG�SURSHUO\�E\�FKHFNLQJ�WKH�GDWD�GLFWLRQDU\�

��7$%/(B1$0(
�������������
��0(0%(5
��5(17$/
��5(6(59$7,21
��7,7/(
��7,7/(B&23<

��&21675$,17B1$0(����������������&�7$%/(B1$0(
�������������������������������������������������
��0(0%(5B/$67B1$0(B11������������&�0(0%(5
��0(0%(5B-2,1B'$7(B11������������&�0(0%(5
��0(0%(5B0(0%(5B,'B3.������������3�0(0%(5
��5(17$/B%22.B'$7(B&23<B7,7/(B3.�3�5(17$/
��5(17$/B0(0%(5B,'B).������������5�5(17$/
��5(17$/B&23<B,'B7,7/(B,'B).�����5�5(17$/
��5(6(59$7,21B5(6'$7(B0(0B7,7B3.�3�5(6(59$7,21
��5(6(59$7,21B0(0%(5B,'����������5�5(6(59$7,21
��5(6(59$7,21B7,7/(B,'�����������5�5(6(59$7,21
�����
�����URZV�VHOHFWHG�

&ROXPQ
1DPH

5(6B

'$7(

0(0%(5B

,'

7,7/(B

,'

.H\
7\SH

3. 3.�).� 3.�).�

1XOO�
8QLTXH

11�8 11�8 11

).�5HI
7DEOH

0(0%(5 7,7/(

).�5HI
&ROXPQ

0(0%(5B,' 7,7/(B,'

'DWDW\SH 'DWH 1XPEHU 1XPEHU

/HQJWK �� ��
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3UDFWLFH�����FRQWLQXHG�

�� &UHDWH�VHTXHQFHV�WR�XQLTXHO\�LGHQWLI\�HDFK�URZ�LQ�WKH�0(0%(5�WDEOH�DQG�WKH�7,7/(�WDEOH�

D�� 0HPEHU�QXPEHU�IRU�WKH�0(0%(5�WDEOH��VWDUW�ZLWK������GR�QRW�DOORZ�FDFKLQJ�RI�WKH
��� YDOXHV��1DPH�WKH�VHTXHQFH�PHPEHUBLGBVHT�

E�� 7LWOH�QXPEHU�IRU�WKH�7,7/(�WDEOH��VWDUW�ZLWK�����QR�FDFKLQJ��1DPH�WKH�VHTXHQFH�
WLWOHBLGBVHT�

F�� 9HULI\�WKH�H[LVWHQFH�RI�WKH�VHTXHQFHV�LQ�WKH�GDWD�GLFWLRQDU\�

��6(48(1&(B1$0(��,1&5(0(17B%<�/$67B180%(5
�����������������������������������������
��7,7/(B,'B6(4���������������������������
��0(0%(5B,'B6(4��������������������������

�� $GG�GDWD�WR�WKH�WDEOHV��&UHDWH�D�VFULSW�IRU�HDFK�VHW�RI�GDWD�WR�DGG�

D�� $GG�PRYLH�WLWOHV�WR�WKH�7,7/(�WDEOH��:ULWH�D�VFULSW�WR�HQWHU�WKH�PRYLH�LQIRUPDWLRQ�
��� 6DYH�WKH�VFULSW�DV�S��T�D�VTO��8VH�WKH�VHTXHQFHV�WR�XQLTXHO\�LGHQWLI\�HDFK�WLWOH�
��� (QWHU�WKH�UHOHDVH�GDWHV�LQ�WKH�''�021�<<<<�IRUPDW��5HPHPEHU�WKDW�VLQJOH�TXRWDWLRQ

PDUNV�LQ�D�FKDUDFWHU�ILHOG�PXVW�EH�VSHFLDOO\�KDQGOHG��9HULI\�\RXU�DGGLWLRQV�

��7,7/(
��������������������������
��:LOOLH�DQG�&KULVWPDV�7RR
��$OLHQ�$JDLQ
��7KH�*ORE
��0\�'D\�2II
��0LUDFOHV�RQ�,FH
��6RGD�*DQJ
����URZV�VHOHFWHG�
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3UDFWLFH�����FRQWLQXHG�

7LWOH Description Rating Category Release_date

:LOOLH�DQG
&KULVWPDV
7RR

$OO�RI�:LOOLH¶V�IULHQGV�PDNH
D�&KULVWPDV�OLVW�IRU�6DQWD��EXW
:LOOLH�KDV�\HW�WR�DGG�KLV�RZQ
ZLVK�OLVW�

* &+,/' ���2&7�����

$OLHQ�$JDLQ <HW�DQRWKHU�LQVWDOODWLRQ�RI
VFLHQFH�ILFWLRQ�KLVWRU\��&DQ
WKH�KHURLQH�VDYH�WKH�SODQHW
IURP�WKH�DOLHQ�OLIH�IRUP"

5 6&,), ���0$<�����

7KH�*ORE $�PHWHRU�FUDVKHV�QHDU�D
VPDOO�$PHULFDQ�WRZQ�DQG
XQOHDVKHV�FDUQLYRURXV�JRR�LQ
WKLV�FODVVLF�

15 6&,), ���$8*�����

0\�'D\�2II :LWK�D�OLWWOH�OXFN�DQG�D�ORW�RI
LQJHQXLW\��D�WHHQDJHU�VNLSV
VFKRRO�IRU�D�GD\�LQ�1HZ�<RUN

3* &20('< ���-8/�����

0LUDFOHV�RQ
,FH

$�VL[�\HDU�ROG�KDV�GRXEWV
DERXW�6DQWD�&ODXV��EXW�VKH
GLVFRYHUV�WKDW�PLUDFOHV�UHDOO\
GR�H[LVW�

3* '5$0$ ���6(3�����

6RGD�*DQJ $IWHU�GLVFRYHULQJ�D�FDFKH�RI
GUXJV��D�\RXQJ�FRXSOH�ILQG
WKHPVHOYHV�SLWWHG�DJDLQVW�D
YLFLRXV�JDQJ�

15 $&7,21 ���-81�����
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3UDFWLFH�����FRQWLQXHG�

E�� $GG�GDWD�WR�WKH�0(0%(5�WDEOH��:ULWH�D�VFULSW�QDPHG�S��T�E�VTO�WR�SURPSW�XVHUV
for the information. Execute the script. Be sure to use the sequence to add the member
numbers.

)LUVWB
1DPH /DVWB1DPH $GGUHVV &LW\ 3KRQH -RLQB'DWH

&DUPHQ 9HODVTXH] ����.LQJ
6WUHHW

6HDWWOH ������������ ���0$5�����

/D'RULV 1JDR ��0RGUDQ\ %UDWLVODYD ������������ ���0$5�����

0LGRUL 1DJD\DPD ���9LD
&HQWUDOH

6DR�3DROR ������������ ���-81�����

0DUN 4XLFN�WR�
6HH

�����.LQJ
:D\

/DJRV ����������� ���$35�����

$XGU\ 5RSHEXUQ ���&KX�6WUHHW +RQJ
.RQJ

��������� ���-$1�����

0ROO\ 8UJXKDUW �����/DXULHU 4XHEHF ������������ ���-$1�����
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3UDFWLFH�����FRQWLQXHG�

c. Add the following movie copies in the TITLE_COPY table:
Note: Have the title_id numbers available for this exercise.

d. Add the following rentals to the RENTAL table:
Note: Title number may be different depending on sequence number.

7LWOH &RS\B,G 6WDWXV
:LOOLH�DQG�&KULVWPDV�7RR � $9$,/$%/(
$OLHQ�$JDLQ � $9$,/$%/(

� 5(17('
7KH�*ORE � $9$,/$%/(
0\�'D\�2II � $9$,/$%/(

� $9$,/$%/(
� 5(17('

0LUDFOHV�RQ�,FH � $9$,/$%/(
6RGD�*DQJ � $9$,/$%/(

7LWOHB
,G

&RS\B
,G

0HPEHUB
,G %RRNBGDWH ([SB5HWB'DWH $FWB5HWB'DWH

�� � ��� ��GD\V�DJR ��GD\�DJR ��GD\V�DJR

�� � ��� ��GD\�DJR ��GD\�IURP�QRZ
�� � ��� ��GD\V�DJR 7RGD\
�� � ��� ��GD\V�DJR ��GD\V�DJR ��GD\V�DJR
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3UDFWLFH�����FRQWLQXHG�

�� &UHDWH�D�YLHZ�QDPHG�7,7/(B$9$,/�WR�VKRZ�WKH�PRYLH�WLWOHV�DQG�WKH�DYDLODELOLW\�RI
HDFK�FRS\�DQG�LWV�H[SHFWHG�UHWXUQ�GDWH�LI�UHQWHG��4XHU\�DOO�URZV�IURP�WKH�YLHZ��2UGHU�WKH
UHVXOWV�E\�WLWOH�

��7,7/(��������������&23<B,'�67$786�����(;3B5(7B'

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

��$OLHQ�$JDLQ����������������$9$,/$%/(
��$OLHQ�$JDLQ����������������5(17('��������129���
��0LUDFOHV�RQ�,FH������������$9$,/$%/(
��0\�'D\�2II�����������������$9$,/$%/(
��0\�'D\�2II�����������������$9$,/$%/(
��0\�'D\�2II�����������������5(17('��������129���
��6RGD�*DQJ������������������$9$,/$%/(�����129���
��7KH�*ORE�������������������$9$,/$%/(
��:LOOLH�DQG�&KULVWPDV�7RR���$9$,/$%/(�����129���
����URZV�VHOHFWHG�

�� 0DNH�FKDQJHV�WR�GDWD�LQ�WKH�WDEOHV�

D�� $GG�D�QHZ�WLWOH��7KH�PRYLH�LV�³,QWHUVWHOODU�:DUV�´�ZKLFK�LV�UDWHG�3*�DQG�FODVVLILHG�DV�D�VFL�
IL�PRYLH��7KH�UHOHDVH�GDWH�LV����-8/�����7KH�GHVFULSWLRQ�LV�³)XWXULVWLF�LQWHUVWHOODU
DFWLRQ�PRYLH��&DQ�WKH�UHEHOV�VDYH�WKH�KXPDQV�IURP�WKH�HYLO�HPSLUH"´�%H�VXUH�WR�DGG�D�WLWOH
FRS\�UHFRUG�IRU�WZR�FRSLHV�

b. Enter two reservations. One reservation is for Carmen Velasquez, who wants to rent
“Interstellar Wars.” The other is for Mark Quick-to-See, who wants to rent “Soda Gang.”
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3UDFWLFH�����FRQWLQXHG�

c. Customer Carmen Velasquez rents the movie “Interstellar Wars,” copy 1. Remove her
reservation for the movie. Record the information about the rental. Allow the default value
for the expected return date to be used. Verify that the rental was recorded by using the
view you created.

���7,7/(��������������������&23<B,'�67$786����(;3B5(7B'

��������������������������������������������������������������
���$OLHQ�$JDLQ����������������������$9$,/$%/(
���$OLHQ�$JDLQ����������������������5(17('�������129���
���,QWHUVWHOODU�:DUV����������������5(17('�������129���
���,QWHUVWHOODU�:DUV����������������$9$,/$%/(
���0LUDFOHV�RQ�,FH������������������$9$,/$%/(

� ���0\�'D\�2II�����������������������$9$,/$%/(
���0\�'D\�2II�����������������������$9$,/$%/(
���0\�'D\�2II�����������������������5(17('�������129���
���6RGD�*DQJ������������������������$9$,/$%/(����129���
���7KH�*ORE�������������������������$9$,/$%/(
���:LOOLH�DQG�&KULVWPDV�7RR���������$9$,/$%/(����129���
������URZV�VHOHFWHG�

�� 0DNH�D�PRGLILFDWLRQ�WR�RQH�RI�WKH�WDEOHV�

a. Add a PRICE column to the TITLE table to record the purchase price of the video. The
column should have a total length of eight digits and two decimal places. Verify your
modifications.

���������1DPH ��1XOO" ��7\SH
����������������������������������
���7,7/(B,' ��127�18// ��180%(5����
���7,7/( ��127�18// ��9$5&+$5�����
���'(6&5,37,21 ��127�18// ��9$5&+$5������
���5$7,1* ��9$5&+$5����
���&$7(*25< ��9$5&+$5�����
���5(/($6(B'$7( ��'$7(
���35,&( ��180%(5�����



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

3UDFWLFH�����FRQWLQXHG�

b. Create a script named S��T�E�VTO to update each video with a price according to the
   following list.

Note: Have the title_id numbers available for this exercise.

F�� (QVXUH�WKDW�LQ�WKH�IXWXUH�DOO�WLWOHV�ZLOO�FRQWDLQ�D�SULFH�YDOXH��9HULI\�WKH�FRQVWUDLQW�

��&21675$,17B1$0(�����&��6($5&+B&21',7,21
������������������������������������������
��7,7/(B35,&(B11������&��35,&(�,6�127�18//

�� &UHDWH�D�UHSRUW�WLWOHG�&XVWRPHU�+LVWRU\�5HSRUW��7KLV�UHSRUW�ZLOO�FRQWDLQ�HDFK�FXVWRPHU¶V
KLVWRU\�RI�UHQWLQJ�YLGHRV��%H�VXUH�WR�LQFOXGH�WKH�FXVWRPHU�QDPH��PRYLH�UHQWHG��GDWHV�RI�WKH
UHQWDO��DQG�GXUDWLRQ�RI�UHQWDOV��7RWDO�WKH�QXPEHU�RI�UHQWDOV�IRU�DOO�FXVWRPHUV�IRU�WKH�UHSRUWLQJ
SHULRG��6DYH�WKH�VFULSW�LQ�D�ILOH�QDPHG�S��T��VTO�

��0(0%(5�����������7,7/(��������������������%22.B'$7(�'85$7,21
��������������������������������������������������������������
��&DUPHQ�9HODVTXH]�:LOOLH�DQG�&KULVWPDV�7RR����129������������

�����������������������$OLHQ�$JDLQ�����������������$8*���

�����������������������,QWHUVWHOODU�:DUV�����������$8*���

������/D'RULV�1JDR�����0\�'D\�2II������������������$8*���

������0ROO\�8UJXKDUW���6RGD�*DQJ�������������������$8*������������

7LWOH 3ULFH
:LOOLH�DQG�&KULVWPDV�7RR ��
$OLHQ�$JDLQ ��
7KH�*ORE ��
0\�'D\�2II ��
0LUDFOHV�RQ�,FH ��

6RGD�*DQJ ��
,QWHUVWHOODU�:DUV ��



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

����

'HFODULQJ�9DULDEOHV



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

/HVVRQ�$LP

7KLV�OHVVRQ�SUHVHQWV�WKH�EDVLF�UXOHV�DQG�VWUXFWXUH�IRU�ZULWLQJ�DQG�H[HFXWLQJ�3/�64/�EORFNV�RI�FRGH��,W
DOVR�VKRZV�\RX�KRZ�WR�GHFODUH�YDULDEOHV�DQG�DVVLJQ�GDWDW\SHV�WR�WKHP�

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

2EMHFWLYHV
$IWHU�FRPSOHWLQJ�WKLV�OHVVRQ��\RX�VKRXOG
EH�DEOH�WR�GR�WKH�IROORZLQJ�

� /LVW�WKH�EHQHILWV�RI�3/�64/

� 5HFRJQL]H�WKH�EDVLF�3/�64/�EORFN�DQG
LWV�VHFWLRQV

� 'HVFULEH�WKH�VLJQLILFDQFH�RI�YDULDEOHV�LQ
3/�64/

� 'HFODUH�3/�64/�YDULDEOHV

� ([HFXWH�D�3/�64/�EORFN



,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�



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

,QWHJUDWLRQ

3/�64/�SOD\V�D�FHQWUDO�UROH�WR�ERWK�WKH�2UDFOH�6HUYHU��WKURXJK�VWRUHG�SURFHGXUHV��VWRUHG�IXQFWLRQV�
GDWDEDVH�WULJJHUV��DQG�SDFNDJHV��DQG�2UDFOH�GHYHORSPHQW�WRROV��WKURXJK�2UDFOH�'HYHORSHU
FRPSRQHQW�WULJJHUV��

2UDFOH�'HYHORSHU�DSSOLFDWLRQV�PDNH�XVH�RI�VKDUHG�OLEUDULHV�WKDW�KROG�FRGH��SURFHGXUHV�DQG�IXQFWLRQV�
DQG�FDQ�EH�DFFHVVHG�ORFDOO\�RU�UHPRWHO\��2UDFOH�'HYHORSHU�FRQVLVWV�RI�2UDFOH�)RUPV��2UDFOH�5HSRUWV�
DQG�2UDFOH�*UDSKLFV�

64/�GDWDW\SHV�FDQ�DOVR�EH�XVHG�LQ�3/�64/��&RPELQHG�ZLWK�WKH�GLUHFW�DFFHVV�WKDW�64/�SURYLGHV�
WKHVH�VKDUHG�GDWDW\SHV�LQWHJUDWH�3/�64/�ZLWK�WKH�2UDFOH�6HUYHU�GDWD�GLFWLRQDU\��3/�64/�EULGJHV�WKH
JDS�EHWZHHQ�FRQYHQLHQW�DFFHVV�WR�GDWDEDVH�WHFKQRORJ\�DQG�WKH�QHHG�IRU�SURFHGXUDO�SURJUDPPLQJ
FDSDELOLWLHV�

3/�64/�LQ�2UDFOH�7RROV

0DQ\�2UDFOH�WRROV��LQFOXGLQJ�2UDFOH�'HYHORSHU��KDYH�WKHLU�RZQ�3/�64/�HQJLQH��ZKLFK�LV
LQGHSHQGHQW�RI�WKH�HQJLQH�SUHVHQW�LQ�WKH�2UDFOH�6HUYHU�

7KH�HQJLQH�ILOWHUV�RXW�64/�VWDWHPHQWV�DQG�VHQGV�WKHP�LQGLYLGXDOO\�WR�WKH�64/�VWDWHPHQW�H[HFXWRU�LQ
WKH�2UDFOH�6HUYHU��,W�SURFHVVHV�WKH�UHPDLQLQJ�SURFHGXUDO�VWDWHPHQWV�LQ�WKH�SURFHGXUDO�VWDWHPHQW
H[HFXWRU��ZKLFK�LV�LQ�WKH�3/�64/�HQJLQH�

7KH�SURFHGXUDO�VWDWHPHQW�H[HFXWRU�SURFHVVHV�GDWD�WKDW�LV�ORFDO�WR�WKH�DSSOLFDWLRQ��WKDW�LV�DOUHDG\�LQVLGH
WKH�FOLHQW�HQYLURQPHQW��UDWKHU�WKDQ�WKH�GDWDEDVH���7KLV�UHGXFHV�ZRUN�VHQW�WR�WKH�2UDFOH�6HUYHU�DQG�WKH
QXPEHU�RI�PHPRU\�FXUVRUV�UHTXLUHG�

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

%HQHILWV�RI�3/�64/

,QWHJUDWLRQ

$SSOLFDWLRQ

2UDFOH�6HUYHU6KDUHG
OLEUDU\



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

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

%HQHILWV�RI�3/�64/

$SSOLFDWLRQ 2WKHU�'%06V

$SSOLFDWLRQ
2UDFOH�ZLWK�
3/�64/

64/

64/

64/

64/

64/
,)���7+(1

64/
(/6(

64/
(1'�,)�
64/

,PSURYH�SHUIRUPDQFH

,PSURYHG�3HUIRUPDQFH

3/�64/�FDQ�LPSURYH�WKH�SHUIRUPDQFH�RI�DQ�DSSOLFDWLRQ��7KH�EHQHILWV�GLIIHU�GHSHQGLQJ�RQ�WKH
H[HFXWLRQ�HQYLURQPHQW�

� 3/�64/�FDQ�EH�XVHG�WR�JURXS�64/�VWDWHPHQWV�WRJHWKHU�ZLWKLQ�D�VLQJOH�EORFN�DQG�WR�VHQG�WKH
HQWLUH�EORFN�WR�WKH�VHUYHU�LQ�D�VLQJOH�FDOO��WKHUHE\�UHGXFLQJ�QHWZRUNLQJ�WUDIILF��:LWKRXW�3/�64/�
WKH�64/�VWDWHPHQWV�ZRXOG�EH�VHQW�WR�WKH�2UDFOH�6HUYHU�RQH�DW�D�WLPH��(DFK�64/�VWDWHPHQW
UHVXOWV�LQ�DQRWKHU�FDOO�WR�WKH�2UDFOH�6HUYHU�DQG�KLJKHU�SHUIRUPDQFH�RYHUKHDG��,Q�D�QHWZRUNHG
HQYLURQPHQW��WKH�RYHUKHDG�FDQ�EHFRPH�VLJQLILFDQW��$V�WKH�VOLGH�LOOXVWUDWHV��LI�\RXU�DSSOLFDWLRQ�LV
64/�LQWHQVLYH��\RX�FDQ�XVH�3/�64/�EORFNV�DQG�VXESURJUDPV�WR�JURXS�64/�VWDWHPHQWV�EHIRUH
VHQGLQJ�WKHP�WR�WKH�2UDFOH�6HUYHU�IRU�H[HFXWLRQ�

� 3/�64/�FDQ�DOVR�FRRSHUDWH�ZLWK�2UDFOH�6HUYHU�DSSOLFDWLRQ�GHYHORSPHQW�WRROV�VXFK�DV�2UDFOH
'HYHORSHU�)RUPV�DQG�5HSRUWV��%\�DGGLQJ�SURFHGXUDO�SURFHVVLQJ�SRZHU�WR�WKHVH�WRROV��3/�64/
ERRVWV�SHUIRUPDQFH�

1RWH��3URFHGXUHV�DQG�IXQFWLRQV�GHFODUHG�DV�SDUW�RI�D�'HYHORSHU�DSSOLFDWLRQ�DUH�GLVWLQFW�IURP�WKRVH
VWRUHG�LQ�WKH�GDWDEDVH��DOWKRXJK�WKHLU�JHQHUDO�VWUXFWXUH�LV�WKH�VDPH��6WRUHG�VXESURJUDPV�DUH�GDWDEDVH
REMHFWV�DQG�DUH�VWRUHG�LQ�WKH�GDWD�GLFWLRQDU\��7KH\�FDQ�EH�DFFHVVHG�E\�DQ\�QXPEHU�RI�DSSOLFDWLRQV�
LQFOXGLQJ�'HYHORSHU�DSSOLFDWLRQV�



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

3/�64/�%ORFN�6WUXFWXUH

3/�64/�LV�D�EORFN�VWUXFWXUHG�ODQJXDJH��PHDQLQJ�WKDW�SURJUDPV�FDQ�EH�GLYLGHG�LQWR�ORJLFDO�EORFNV��$
3/�64/�EORFN�FRQVLVWV�RI�XS�WR�WKUHH�VHFWLRQV��GHFODUDWLYH��RSWLRQDO���H[HFXWDEOH��UHTXLUHG���DQG
H[FHSWLRQ�KDQGOLQJ��RSWLRQDO���2QO\�%(*,1�DQG�(1'�NH\ZRUGV�DUH�UHTXLUHG��<RX�FDQ�GHFODUH
YDULDEOHV�ORFDOO\�WR�WKH�EORFN�WKDW�XVHV�WKHP��(UURU�FRQGLWLRQV��NQRZQ�DV�H[FHSWLRQV��FDQ�EH�KDQGOHG
VSHFLILFDOO\�LQ�WKH�EORFN�WR�ZKLFK�WKH\�DSSO\��<RX�FDQ�VWRUH�DQG�FKDQJH�YDOXHV�ZLWKLQ�D�3/�64/
EORFN�E\�GHFODULQJ�DQG�UHIHUHQFLQJ�YDULDEOHV�DQG�RWKHU�LGHQWLILHUV�

7KH�IROORZLQJ�WDEOH�GHVFULEHV�WKH�WKUHH�EORFN�VHFWLRQV�

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

3/�64/�%ORFN�6WUXFWXUH

� '(&/$5(�±�2SWLRQDO

9DULDEOHV��FXUVRUV��XVHU�GHILQHG�H[FHSWLRQV

� %(*,1�±�0DQGDWRU\

± 64/�VWDWHPHQWV

± 3/�64/�VWDWHPHQWV

� (;&(37,21�±�2SWLRQDO

$FWLRQV�WR�SHUIRUP�ZKHQ�HUURUV�RFFXU

� (1'��±�0DQGDWRU\

� '(&/$5(�±�2SWLRQDO

9DULDEOHV��FXUVRUV��XVHU�GHILQHG�H[FHSWLRQV

� %(*,1�±�0DQGDWRU\

± 64/�VWDWHPHQWV

± 3/�64/�VWDWHPHQWV

� (;&(37,21�±�2SWLRQDO

$FWLRQV�WR�SHUIRUP�ZKHQ�HUURUV�RFFXU

� (1'��±�0DQGDWRU\
'(&/$5(

%(*,1

(;&(37,21

(1'�

6HFWLRQ 'HVFULSWLRQ ,QFOXVLRQ

'HFODUDWLYH &RQWDLQV�DOO�YDULDEOHV��FRQVWDQWV��FXUVRUV��DQG�XVHU�
GHILQHG�H[FHSWLRQV�WKDW�DUH�UHIHUHQFHG�LQ�WKH
H[HFXWDEOH�DQG�GHFODUDWLYH�VHFWLRQV

2SWLRQDO

([HFXWDEOH &RQWDLQV�64/�VWDWHPHQWV�WR�PDQLSXODWH�GDWD�LQ�WKH
GDWDEDVH�DQG�3/�64/�VWDWHPHQWV�WR�PDQLSXODWH�GDWD
LQ�WKH�EORFN

0DQGDWRU\

([FHSWLRQ�KDQGOLQJ 6SHFLILHV�WKH�DFWLRQV�WR�SHUIRUP�ZKHQ�HUURUV�DQG
DEQRUPDO�FRQGLWLRQV�DULVH�LQ�WKH�H[HFXWDEOH�VHFWLRQ

2SWLRQDO



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

�([HFXWLQJ�6WDWHPHQWV�DQG�3/�64/�%ORFNV�IURP�64/
3OXV

� 3ODFH�D�VHPLFRORQ�����DW�WKH�HQG�RI�D�64/�VWDWHPHQW�RU�3/�64/�FRQWURO�VWDWHPHQW�

� 8VH�D�VODVK�����WR�UXQ�WKH�DQRQ\PRXV�3/�64/�EORFN�LQ�WKH�64/
3OXV�EXIIHU��:KHQ�WKH�EORFN�LV
H[HFXWHG�VXFFHVVIXOO\��ZLWKRXW�XQKDQGOHG�HUURUV�RU�FRPSLOH�HUURUV��WKH�PHVVDJH�RXWSXW�VKRXOG
EH�DV�IROORZV�

� 3ODFH�D�SHULRG�����WR�FORVH�D�64/
3OXV�EXIIHU��$�3/�64/�EORFN�LV�WUHDWHG�DV�RQH�FRQWLQXRXV
VWDWHPHQW�LQ�WKH�EXIIHU��DQG�WKH�VHPLFRORQV�ZLWKLQ�WKH�EORFN�GR�QRW�FORVH�RU�UXQ�WKH�EXIIHU�

1RWH��,Q�3/�64/��DQ�HUURU�LV�FDOOHG�DQ�H[FHSWLRQ�

6HFWLRQ�NH\ZRUGV�'(&/$5(��%(*,1��DQG�(;&(37,21�DUH�QRW�IROORZHG�E\�VHPLFRORQV��+RZHYHU�
(1'�DQG�DOO�RWKHU�3/�64/�VWDWHPHQWV�GR�UHTXLUH�D�VHPLFRORQ�WR�WHUPLQDWH�WKH�VWDWHPHQW��<RX�FDQ
VWULQJ�VWDWHPHQWV�WRJHWKHU�RQ�WKH�VDPH�OLQH��EXW�WKLV�PHWKRG�LV�QRW�UHFRPPHQGHG�IRU�FODULW\�RU�HGLWLQJ�

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

3/�64/�%ORFN�6WUXFWXUH

'(&/$5(
��YBYDULDEOH��9$5&+$5�����
%(*,1
��6(/(&7 FROXPQBQDPH
����,172 YBYDULDEOH
����)520 WDEOHBQDPH�
(;&(37,21
��:+(1�H[FHSWLRQBQDPH�7+(1
�����
(1'�

'(&/$5(

%(*,1

(;&(37,21

(1'�

3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�



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

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

%ORFN�7\SHV

$QRQ\PRXV 3URFHGXUH )XQFWLRQ

>'(&/$5(@

%(*,1
����VWDWHPHQWV

>(;&(37,21@

(1'�

352&('85(�QDPH
,6

%(*,1
����VWDWHPHQWV

>(;&(37,21@

(1'�

)81&7,21�QDPH
5(7851�GDWDW\SH
,6
%(*,1
����VWDWHPHQWV
��5(7851�YDOXH�
>(;&(37,21@

(1'�

%ORFN�7\SHV
(YHU\�XQLW�RI�3/�64/�FRPSULVHV�RQH�RU�PRUH�EORFNV��7KHVH�EORFNV�FDQ�EH�HQWLUHO\�VHSDUDWH�RU�QHVWHG
RQH�ZLWKLQ�DQRWKHU��7KH�EDVLF�XQLWV��SURFHGXUHV�DQG�IXQFWLRQV��DOVR�NQRZQ�DV�VXESURJUDPV��DQG
DQRQ\PRXV�EORFNV��WKDW�PDNH�XS�D�3/�64/�SURJUDP�DUH�ORJLFDO�EORFNV��ZKLFK�FDQ�FRQWDLQ�DQ\�QXPEHU
RI�QHVWHG�VXEEORFNV��7KHUHIRUH��RQH�EORFN�FDQ�UHSUHVHQW�D�VPDOO�SDUW�RI�DQRWKHU�EORFN��ZKLFK�LQ�WXUQ�FDQ
EH�SDUW�RI�WKH�ZKROH�XQLW�RI�FRGH��2I�WKH�WZR�W\SHV�RI�3/�64/�FRQVWUXFWV�DYDLODEOH��DQRQ\PRXV�EORFNV
DQG�VXESURJUDPV��RQO\�DQRQ\PRXV�EORFNV�DUH�FRYHUHG�LQ�WKLV�FRXUVH�

$QRQ\PRXV�%ORFNV
$QRQ\PRXV�EORFNV�DUH�XQQDPHG�EORFNV��7KH\�DUH�GHFODUHG�DW�WKH�SRLQW�LQ�DQ�DSSOLFDWLRQ�ZKHUH�WKH\�DUH
WR�EH�H[HFXWHG�DQG�DUH�SDVVHG�WR�WKH�3/�64/�HQJLQH�IRU�H[HFXWLRQ�DW�UXQWLPH��<RX�FDQ�HPEHG�DQ
DQRQ\PRXV�EORFN�ZLWKLQ�D�SUHFRPSLOHU�SURJUDP�DQG�ZLWKLQ�64/
3OXV�RU�6HUYHU�0DQDJHU��7ULJJHUV�LQ
2UDFOH�'HYHORSHU�FRPSRQHQWV�FRQVLVW�RI�VXFK�EORFNV�

6XESURJUDPV
6XESURJUDPV�DUH�QDPHG�3/�64/�EORFNV�WKDW�FDQ�WDNH�SDUDPHWHUV�DQG�FDQ�EH�LQYRNHG��<RX�FDQ�GHFODUH
WKHP�HLWKHU�DV�SURFHGXUHV�RU�DV�IXQFWLRQV��*HQHUDOO\�\RX�XVH�D�SURFHGXUH�WR�SHUIRUP�DQ�DFWLRQ�DQG�D
IXQFWLRQ�WR�FRPSXWH�D�YDOXH�

<RX�FDQ�VWRUH�VXESURJUDPV�DW�WKH�VHUYHU�RU�DSSOLFDWLRQ�OHYHO��8VLQJ�2UDFOH�'HYHORSHU�FRPSRQHQWV
�)RUPV��5HSRUWV��DQG�*UDSKLFV���\RX�FDQ�GHFODUH�SURFHGXUHV�DQG�IXQFWLRQV�DV�SDUW�RI�WKH�DSSOLFDWLRQ��D
IRUP�RU�UHSRUW��DQG�FDOO�WKHP�IURP�RWKHU�SURFHGXUHV��IXQFWLRQV��DQG�WULJJHUV��VHH�QH[W�SDJH��ZLWKLQ�WKH
VDPH�DSSOLFDWLRQ�ZKHQHYHU�QHFHVVDU\�

1RWH��$�IXQFWLRQ�LV�VLPLODU�WR�D�SURFHGXUH��H[FHSW�WKDW�D�IXQFWLRQ�PXVW�UHWXUQ�D�YDOXH��3URFHGXUHV�DQG
IXQFWLRQV�DUH�FRYHUHG�LQ�WKH�QH[W�3/�64/�FRXUVH�



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

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

3URJUDP�&RQVWUXFWV

$QRQ\PRXV
EORFN

$SSOLFDWLRQ
WULJJHU

6WRUHG�
SURFHGXUH�
IXQFWLRQ

'DWDEDVH
WULJJHU

$SSOLFDWLRQ
SURFHGXUH�
IXQFWLRQ

3DFNDJHG
SURFHGXUH�
IXQFWLRQ

'(&/$5(

%(*,1

(;&(37,21

(1'�

3URJUDP�&RQVWUXFWV

7KH�IROORZLQJ�WDEOH�RXWOLQHV�D�YDULHW\�RI�GLIIHUHQW�3/�64/�SURJUDP�FRQVWUXFWV�WKDW�XVH�WKH�EDVLF
3/�64/�EORFN��7KH\�DUH�DYDLODEOH�EDVHG�RQ�WKH�HQYLURQPHQW�LQ�ZKLFK�WKH\�DUH�H[HFXWHG�

3URJUDP
&RQVWUXFW 'HVFULSWLRQ $YDLODELOLW\
$QRQ\PRXV
EORFN

8QQDPHG�3/�64/�EORFN�WKDW�LV�HPEHGGHG
ZLWKLQ�DQ�DSSOLFDWLRQ�RU�LV�LVVXHG�LQWHUDFWLYHO\

$OO�3/�64/�HQYLURQPHQWV

6WRUHG�SURFHGXUH
RU�IXQFWLRQ

1DPHG�3/�64/�EORFN�VWRUHG�LQ�WKH�2UDFOH
6HUYHU�WKDW�FDQ�DFFHSW�SDUDPHWHUV�DQG�FDQ�EH
LQYRNHG�UHSHDWHGO\�E\�QDPH

2UDFOH�6HUYHU

$SSOLFDWLRQ
SURFHGXUH�RU
IXQFWLRQ

1DPHG�3/�64/�EORFN�VWRUHG�LQ�DQ�2UDFOH
'HYHORSHU�DSSOLFDWLRQ�RU�VKDUHG�OLEUDU\�WKDW
FDQ�DFFHSW�SDUDPHWHUV�DQG�FDQ�EH�LQYRNHG
UHSHDWHGO\�E\�QDPH

2UDFOH�'HYHORSHU
FRPSRQHQWV²IRU�H[DPSOH�
)RUPV

3DFNDJH 1DPHG�3/�64/�PRGXOH�WKDW�JURXSV�UHODWHG
SURFHGXUHV��IXQFWLRQV��DQG�LGHQWLILHUV

2UDFOH�6HUYHU�DQG�2UDFOH
'HYHORSHU�FRPSRQHQWV²IRU
H[DPSOH��)RUPV
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����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

3URJUDP�&RQVWUXFWV

$QRQ\PRXV
EORFN

$SSOLFDWLRQ
WULJJHU

6WRUHG�
SURFHGXUH�
IXQFWLRQ

'DWDEDVH
WULJJHU

$SSOLFDWLRQ
SURFHGXUH�
IXQFWLRQ

3DFNDJHG
SURFHGXUH�
IXQFWLRQ

'(&/$5(

%(*,1

(;&(37,21

(1'�

3URJUDP�&RQVWUXFWV��FRQWLQXHG�

3URJUDP
&RQVWUXFW 'HVFULSWLRQ $YDLODELOLW\
'DWDEDVH�WULJJHU 3/�64/�EORFN�WKDW�LV�DVVRFLDWHG�ZLWK�D

GDWDEDVH�WDEOH�DQG�LV�ILUHG�DXWRPDWLFDOO\�ZKHQ
WULJJHUHG�E\�'0/�VWDWHPHQWV

2UDFOH�6HUYHU

$SSOLFDWLRQ
WULJJHU

3/�64/�EORFN�WKDW�LV�DVVRFLDWHG�ZLWK�DQ
DSSOLFDWLRQ�HYHQW�DQG�LV�ILUHG�DXWRPDWLFDOO\

2UDFOH�'HYHORSHU
FRPSRQHQWV²IRU�H[DPSOH�
)RUPV
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����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

8VH�RI�9DULDEOHV

8VH�YDULDEOHV�IRU�

� 7HPSRUDU\�VWRUDJH�RI�GDWD

� 0DQLSXODWLRQ�RI�VWRUHG�YDOXHV

� 5HXVDELOLW\

� (DVH�RI�PDLQWHQDQFH

8VH�RI�9DULDEOHV

:LWK�3/�64/�\RX�FDQ�GHFODUH�YDULDEOHV�DQG�WKHQ�XVH�WKHP�LQ�64/�DQG�SURFHGXUDO�VWDWHPHQWV�DQ\ZKHUH
DQ�H[SUHVVLRQ�FDQ�EH�XVHG�

� 7HPSRUDU\�VWRUDJH�RI�GDWD

'DWD�FDQ�EH�WHPSRUDULO\�VWRUHG�LQ�RQH�RU�PRUH�YDULDEOHV�IRU�XVH�ZKHQ�YDOLGDWLQJ�GDWD�LQSXW�IRU
SURFHVVLQJ�ODWHU�LQ�WKH�GDWD�IORZ�SURFHVV�

� 0DQLSXODWLRQ�RI�VWRUHG�YDOXHV

9DULDEOHV�FDQ�EH�XVHG�IRU�FDOFXODWLRQV�DQG�RWKHU�GDWD�PDQLSXODWLRQV�ZLWKRXW�DFFHVVLQJ�WKH�GDWDEDVH�

� 5HXVDELOLW\

2QFH�GHFODUHG��YDULDEOHV�FDQ�EH�XVHG�UHSHDWHGO\�LQ�DQ�DSSOLFDWLRQ�VLPSO\�E\�UHIHUHQFLQJ�WKHP�LQ
RWKHU�VWDWHPHQWV��LQFOXGLQJ�RWKHU�GHFODUDWLYH�VWDWHPHQWV�

� (DVH�RI�PDLQWHQDQFH

:KHQ�XVLQJ��7<3(�DQG��52:7<3(��PRUH�LQIRUPDWLRQ�RQ��52:7<3(�LV�FRYHUHG�LQ�D
VXEVHTXHQW�OHVVRQ���\RX�GHFODUH�YDULDEOHV��EDVLQJ�WKH�GHFODUDWLRQV�RQ�WKH�GHILQLWLRQV�RI�GDWDEDVH
FROXPQV��3/�64/�YDULDEOHV�RU�FXUVRU�YDULDEOHV�SUHYLRXVO\�GHFODUHG�LQ�WKH�FXUUHQW�VFRSH
PD\�DOVR�XVH�WKH��7<3(�DQG��52:7<3(�DWWULEXWHV�DV�GDWDW\SH�VSHFLILHUV��,I�DQ�XQGHUO\LQJ
GHILQLWLRQ�FKDQJHV��WKH�YDULDEOH�GHFODUDWLRQ�FKDQJHV�DFFRUGLQJO\�DW�UXQWLPH��7KLV�SURYLGHV�GDWD
LQGHSHQGHQFH��UHGXFHV�PDLQWHQDQFH�FRVWV��DQG�DOORZV�SURJUDPV�WR�DGDSW�DV�WKH�GDWDEDVH�FKDQJHV
WR�PHHW�QHZ�EXVLQHVV�QHHGV�
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+DQGOLQJ�9DULDEOHV�LQ�3/�64/

� 'HFODUH�DQG�LQLWLDOL]H�YDULDEOHV�LQ�WKH�GHFODUDWLRQ�VHFWLRQ�

<RX�FDQ�GHFODUH�YDULDEOHV�LQ�WKH�GHFODUDWLYH�SDUW�RI�DQ\�3/�64/�EORFN��VXESURJUDP��RU
SDFNDJH��'HFODUDWLRQV�DOORFDWH�VWRUDJH�VSDFH�IRU�D�YDOXH��VSHFLI\�LWV�GDWDW\SH��DQG�QDPH�WKH
VWRUDJH�ORFDWLRQ�VR�WKDW�\RX�FDQ�UHIHUHQFH�LW��'HFODUDWLRQV�FDQ�DOVR�DVVLJQ�DQ�LQLWLDO�YDOXH�DQG
LPSRVH�WKH�127�18//�FRQVWUDLQW�

� $VVLJQ�QHZ�YDOXHV�WR�YDULDEOHV�LQ�WKH�H[HFXWDEOH�VHFWLRQ�

± 7KH�H[LVWLQJ�YDOXH�RI�WKH�YDULDEOH�LV�UHSODFHG�ZLWK�D�QHZ�RQH�

± )RUZDUG�UHIHUHQFHV�DUH�QRW�DOORZHG��<RX�PXVW�GHFODUH�D�YDULDEOH�EHIRUH�UHIHUHQFLQJ�LW�LQ
RWKHU�VWDWHPHQWV��LQFOXGLQJ�RWKHU�GHFODUDWLYH�VWDWHPHQWV�

� 3DVV�YDOXHV�LQWR�3/�64/�VXESURJUDPV�WKURXJK�SDUDPHWHUV�

7KHUH�DUH�WKUHH�SDUDPHWHU�PRGHV��,1��WKH�GHIDXOW���287��DQG�,1�287��<RX�XVH�WKH�,1
SDUDPHWHU�WR�SDVV�YDOXHV�WR�WKH�VXESURJUDP�EHLQJ�FDOOHG��<RX�XVH�WKH�287�SDUDPHWHU�WR�UHWXUQ
YDOXHV�WR�WKH�FDOOHU�RI�D�VXESURJUDP��$QG�\RX�XVH�WKH�,1�287�SDUDPHWHU�WR�SDVV�LQLWLDO�YDOXHV
WR�WKH�VXESURJUDP�EHLQJ�FDOOHG�DQG�WR�UHWXUQ�XSGDWHG�YDOXHV�WR�WKH�FDOOHU��,1�DQG�287
VXESURJUDP�SDUDPHWHUV�DUH�FRYHUHG�LQ�WKH�DQRWKHU�FRXUVH�

� 9LHZ�WKH�UHVXOWV�IURP�D�3/�64/�EORFN�WKURXJK�RXWSXW�YDULDEOHV�

<RX�FDQ�XVH�UHIHUHQFH�YDULDEOHV�IRU�LQSXW�RU�RXWSXW�LQ�64/�GDWD�PDQLSXODWLRQ�VWDWHPHQWV�

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

+DQGOLQJ�9DULDEOHV�LQ�3/�64/

� 'HFODUH�DQG�LQLWLDOL]H�YDULDEOHV�LQ�WKH
GHFODUDWLRQ�VHFWLRQ�

� $VVLJQ�QHZ�YDOXHV�WR�YDULDEOHV�LQ�WKH
H[HFXWDEOH�VHFWLRQ�

� 3DVV�YDOXHV�LQWR�3/�64/�EORFNV�WKURXJK
SDUDPHWHUV�

� 9LHZ�UHVXOWV�WKURXJK�RXWSXW�YDULDEOHV�
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����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7\SHV�RI�9DULDEOHV

� 3/�64/�YDULDEOHV�

± 6FDODU

± &RPSRVLWH

± 5HIHUHQFH

± /2%��ODUJH�REMHFWV�

� 1RQ�3/�64/�YDULDEOHV��%LQG�DQG�KRVW
YDULDEOHV

$OO�3/�64/�YDULDEOHV�KDYH�D�GDWDW\SH��ZKLFK�VSHFLILHV�D�VWRUDJH�IRUPDW��FRQVWUDLQWV��DQG�YDOLG�UDQJH
RI�YDOXHV��3/�64/�VXSSRUWV�IRXU�GDWDW\SH�FDWHJRULHV²VFDODU��FRPSRVLWH��UHIHUHQFH��DQG�/2%��ODUJH
REMHFW�²WKDW�\RX�FDQ�XVH�IRU�GHFODULQJ�YDULDEOHV��FRQVWDQWV��DQG�SRLQWHUV�

� 6FDODU�GDWDW\SHV�KROG�D�VLQJOH�YDOXH��7KH�PDLQ�GDWDW\SHV�DUH�WKRVH�WKDW�FRUUHVSRQG�WR�FROXPQ
W\SHV�LQ�2UDFOH�6HUYHU�WDEOHV��3/�64/�DOVR�VXSSRUWV�%RROHDQ�YDULDEOHV�

� &RPSRVLWH�GDWDW\SHV�VXFK�DV�UHFRUGV�DOORZ�JURXSV�RI�ILHOGV�WR�EH�GHILQHG�DQG�PDQLSXODWHG�LQ
3/�64/�EORFNV��&RPSRVLWH�GDWDW\SHV�DUH�RQO\�EULHIO\�PHQWLRQHG�LQ�WKLV�FRXUVH�

� 5HIHUHQFH�GDWDW\SHV�KROG�YDOXHV��FDOOHG�SRLQWHUV��WKDW�GHVLJQDWH�RWKHU�SURJUDP�LWHPV��5HIHUHQFH
GDWDW\SHV�DUH�QRW�FRYHUHG�LQ�WKLV�FRXUVH�

� /2%�GDWDW\SHV�KROG�YDOXHV��FDOOHG�ORFDWRUV��WKDW�VSHFLI\�WKH�ORFDWLRQ�RI�ODUJH�REMHFWV��JUDSKLF
LPDJHV�IRU�H[DPSOH��WKDW�DUH�VWRUHG�RXW�RI�OLQH��/2%�GDWDW\SHV�DUH�RQO\�EULHIO\�PHQWLRQHG�LQ
WKLV�FRXUVH�

1RQ�3/�64/�YDULDEOHV�LQFOXGH�KRVW�ODQJXDJH�YDULDEOHV�GHFODUHG�LQ�SUHFRPSLOHU�SURJUDPV��VFUHHQ
ILHOGV�LQ�)RUPV�DSSOLFDWLRQV��DQG�64/
3OXV�KRVW�YDULDEOHV�

)RU�PRUH�LQIRUPDWLRQ�RQ�/2%V��VHH�3/�64/�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH���
³)XQGDPHQWDOV�´
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����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7\SHV�RI�9DULDEOHV

� 3/�64/�YDULDEOHV�

± 6FDODU

± &RPSRVLWH

± 5HIHUHQFH

± /2%��ODUJH�REMHFWV�

� 1RQ�3/�64/�YDULDEOHV��%LQG�DQG�KRVW
YDULDEOHV

8VLQJ�64/
3OXV�9DULDEOHV�:LWKLQ�3/�64/�%ORFNV

3/�64/�GRHV�QRW�KDYH�LQSXW�RXWSXW�FDSDELOLW\�RI�LWV�RZQ��<RX�PXVW�UHO\�RQ�WKH�HQYLURQPHQW�LQ
ZKLFK�3/�64/�LV�H[HFXWLQJ�IRU�SDVVLQJ�YDOXHV�LQWR�DQG�RXW�RI�D�3/�64/�EORFN�

,Q�WKH�64/
3OXV�HQYLURQPHQW��64/
3OXV�VXEVWLWXWLRQ�YDULDEOHV�DOORZ�SRUWLRQV�RI�FRPPDQG�V\QWD[
WR�EH�VWRUHG�DQG�WKHQ�HGLWHG�LQWR�WKH�FRPPDQG�EHIRUH�LW�LV�UXQ��6XEVWLWXWLRQ�YDULDEOHV�DUH�YDULDEOHV
WKDW�\RX�FDQ�XVH�WR�SDVV�UXQWLPH�YDOXHV��QXPEHU�RU�FKDUDFWHU��LQWR�D�3/�64/�EORFN��<RX�FDQ
UHIHUHQFH�WKHP�ZLWKLQ�D�3/�64/�EORFN�ZLWK�D�SUHFHGLQJ�DPSHUVDQG�LQ�WKH�VDPH�PDQQHU�DV�\RX
UHIHUHQFH�64/
3OXV�VXEVWLWXWLRQ�YDULDEOHV�LQ�D�64/�VWDWHPHQW��7KH�WH[W�YDOXHV�DUH�VXEVWLWXWHG�LQWR
WKH�3/�64/�EORFN�EHIRUH�WKH�3/�64/�EORFN�LV�H[HFXWHG��7KHUHIRUH�\RX�FDQQRW�VXEVWLWXWH�GLIIHUHQW
YDOXHV�IRU�WKH�VXEVWLWXWLRQ�YDULDEOHV�E\�XVLQJ�D�ORRS��2QO\�RQH�YDOXH�ZLOO�UHSODFH�WKH�VXEVWLWXWLRQ
YDULDEOH�

64/
3OXV�KRVW��RU�³ELQG´��YDULDEOHV�FDQ�EH�XVHG�WR�SDVV�UXQWLPH�YDOXHV�RXW�RI�WKH�3/�64/�EORFN
EDFN�WR�WKH�64/
3OXV�HQYLURQPHQW��<RX�FDQ�UHIHUHQFH�WKHP�LQ�D�3/�64/�EORFN�ZLWK�D�SUHFHGLQJ
FRORQ��%LQG�YDULDEOHV�DUH�GLVFXVVHG�LQ�IXUWKHU�GHWDLO�ODWHU�LQ�WKLV�OHVVRQ�
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����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

758(

7\SHV�RI�9DULDEOHV
���2&7���

$WODQWD

³)RXU�VFRUH�DQG�VHYHQ�\HDUV�DJR

RXU�IDWKHUV�EURXJKW�IRUWK�XSRQ

WKLV�FRQWLQHQW��D�QHZ�QDWLRQ�

FRQFHLYHG�LQ�/,%(57<��DQG�GHGLFDWHG

WR�WKH�SURSRVLWLRQ�WKDW�DOO�PHQ

DUH�FUHDWHG�HTXDO�´���������

7\SHV�RI�9DULDEOHV

7KH�VOLGH�LOOXVWUDWHV�WKH�IROORZLQJ�YDULDEOH�GDWDW\SHV�

� 758(�UHSUHVHQWV�D�%RROHDQ�YDOXH�

� ���2&7����UHSUHVHQWV�D�'$7(�

� 7KH�SKRWRJUDSK�UHSUHVHQWV�D�%/2%�

� 7KH�WH[W�RI�D�VSHHFK�UHSUHVHQWV�D�/21*�5$:�

� ����������UHSUHVHQWV�D�180%(5�GDWDW\SH�ZLWK�SUHFLVLRQ�DQG�VFDOH�

� 7KH�PRYLH�UHSUHVHQWV�D�%),/(�

� 7KH�FLW\�QDPH�UHSUHVHQWV�D�9$5&+$5��
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'HFODULQJ�3/�64/�9DULDEOHV

<RX�QHHG�WR�GHFODUH�DOO�3/�64/�LGHQWLILHUV�LQ�WKH�GHFODUDWLRQ�VHFWLRQ�EHIRUH�UHIHUHQFLQJ�WKHP�LQ�WKH
3/�64/�EORFN��<RX�KDYH�WKH�RSWLRQ�WR�DVVLJQ�DQ�LQLWLDO�YDOXH��<RX�GR�QRW�QHHG�WR�DVVLJQ�D�YDOXH�WR�D
YDULDEOH�LQ�RUGHU�WR�GHFODUH�LW��,I�\RX�UHIHU�WR�RWKHU�YDULDEOHV�LQ�D�GHFODUDWLRQ��\RX�PXVW�EH�VXUH�WR
GHFODUH�WKHP�VHSDUDWHO\�LQ�D�SUHYLRXV�VWDWHPHQW�

,Q�WKH�V\QWD[�

identifier is the name of the variable

CONSTANT constrains the variable so that its value cannot change; constants must be
initialized

datatype is a scalar, composite, reference, or LOB datatype (This course covers only
scalar and composite datatypes.)

NOT NULL constrains the variable so that it must contain a value (NOT NULL variables
must be initialized.)

expr is any PL/SQL expression that can be a literal, another variable, or an 
expression involving operators and functions

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

'HFODULQJ�3/�64/�9DULDEOHV

6\QWD[

([DPSOHV

LGHQWLILHU�>&2167$17@�GDWDW\SH�>127�18//@
>� �_�'()$8/7�H[SU@�

'HFODUH
��YBKLUHGDWH '$7(�
��YBGHSWQR 180%(5����127�18//�� ����
��YBORFDWLRQ 9$5&+$5������� �
$WODQWD
�
��FBFRPP &2167$17�180%(5�� ������
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����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

'HFODULQJ�3/�64/�9DULDEOHV

*XLGHOLQHV

� )ROORZ�QDPLQJ�FRQYHQWLRQV�

� ,QLWLDOL]H�YDULDEOHV�GHVLJQDWHG�DV�127
18//�DQG�&2167$17�

� ,QLWLDOL]H�LGHQWLILHUV�E\�XVLQJ�WKH
DVVLJQPHQW�RSHUDWRU��� ��RU�WKH
'()$8/7�UHVHUYHG�ZRUG�

� 'HFODUH�DW�PRVW�RQH�LGHQWLILHU�SHU�OLQH�

Guidelines

7KH�assigned expression can be a literal, another variable, or an expression involving operators and
functions.

� 1DPH�WKH�LGHQWLILHU�DFFRUGLQJ�WR�WKH�VDPH�UXOHV�XVHG�IRU�64/�REMHFWV�

� <RX�FDQ�XVH�QDPLQJ�FRQYHQWLRQV²IRU�H[DPSOH��YBQDPH�WR�UHSUHVHQW�D�YDULDEOH�DQG�FBQDPH�WR
UHSUHVHQW�D�FRQVWDQW�YDULDEOH�

• Initialize the variable to an expression with the assignment operator (:=) or, equivalently, with
the DEFAULT reserved word. If you do not assign an initial value, the new variable contains
NULL by default until you assign it later.

� ,I�\RX�XVH�WKH�127�18//�FRQVWUDLQW��\RX�PXVW�DVVLJQ�D�YDOXH�

� 'HFODULQJ�RQO\�RQH�LGHQWLILHU�SHU�OLQH�PDNHV�FRGH�PRUH�HDVLO\�UHDG�DQG�PDLQWDLQHG�

• In constant declarations, the keyword CONSTANT must precede the type specifier. 7KH
IROORZLQJ�GHFODUDWLRQ�QDPHV�D�FRQVWDQW�RI�180%(5�VXEW\SH�5($/�DQG�DVVLJQV�WKH�YDOXH�RI
������WR�WKH�FRQVWDQW��$�FRQVWDQW�PXVW�EH�LQLWLDOL]HG�LQ�LWV�GHFODUDWLRQ��RWKHUZLVH��\RX�JHW�D
FRPSLODWLRQ�HUURU�ZKHQ�WKH�GHFODUDWLRQ�LV�HODERUDWHG��FRPSLOHG��

YBVDO�����&2167$17�5($/�� ����������
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����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

1DPLQJ�5XOHV

� 7ZR�YDULDEOHV�FDQ�KDYH�WKH�VDPH�QDPH�
SURYLGHG�WKH\�DUH�LQ�GLIIHUHQW�EORFNV�

� 7KH�YDULDEOH�QDPH��LGHQWLILHU��VKRXOG�QRW
EH�WKH�VDPH�DV�WKH�QDPH�RI�WDEOH
FROXPQV�XVHG�LQ�WKH�EORFN�

'(&/$5(
��HPSQR 180%(5����
%(*,1
��6(/(&7 HPSQR
��,172 HPSQR
��)520 HPS
��:+(5(� HQDPH� �
60,7+
�
(1'�

$GR
SW�D

�QDP
LQJ

�FRQ
YHQ

WLRQ
�IRU

3/�
64/

�LGH
QWLI

LHUV
�

IRU�
H[D

PSOH�
�YBH

PSQR

1DPLQJ�5XOHV

7ZR�REMHFWV�FDQ�KDYH�WKH�VDPH�QDPH��SURYLGHG�WKDW�WKH\�DUH�GHILQHG�LQ�GLIIHUHQW�EORFNV��:KHUH�WKH\
FRH[LVW��RQO\�WKH�REMHFW�GHFODUHG�LQ�WKH�FXUUHQW�EORFN�FDQ�EH�XVHG�

<RX�VKRXOG�QRW�FKRRVH�WKH�VDPH�QDPH��LGHQWLILHU��IRU�D�YDULDEOH�DV�WKH�QDPH�RI�WDEOH�FROXPQV�XVHG�LQ
WKH�EORFN��,I�3/�64/�YDULDEOHV�RFFXU�LQ�64/�VWDWHPHQWV�DQG�KDYH�WKH�VDPH�QDPH�DV�D�FROXPQ��WKH
2UDFOH�6HUYHU�DVVXPHV�WKDW�LW�LV�WKH�FROXPQ�WKDW�LV�EHLQJ�UHIHUHQFHG��$OWKRXJK�WKH�H[DPSOH�FRGH�LQ
WKH�VOLGH�ZRUNV��FRGH�ZULWWHQ�XVLQJ�WKH�VDPH�QDPH�IRU�D�GDWDEDVH�WDEOH�DQG�YDULDEOH�QDPH�LV�QRW�HDV\
WR�UHDG�RU�PDLQWDLQ�

&RQVLGHU�DGRSWLQJ�D�QDPLQJ�FRQYHQWLRQ�IRU�YDULRXV�REMHFWV�VXFK�DV�WKH�IROORZLQJ�H[DPSOH��8VLQJ�YB
DV�D�SUHIL[�UHSUHVHQWLQJ�YDULDEOH�DQG�JB�UHSUHVHQWLQJ�JOREDO�YDULDEOH�DYRLGV�QDPLQJ�FRQIOLFWV�ZLWK
GDWDEDVH�REMHFWV�

1RWH��,GHQWLILHUV�PXVW�QRW�EH�ORQJHU�WKDQ����FKDUDFWHUV��7KH�ILUVW�FKDUDFWHU�PXVW�EH�D�OHWWHU��WKH
UHPDLQLQJ�FKDUDFWHUV�FDQ�EH�OHWWHUV��QXPEHUV��RU�VSHFLDO�V\PEROV�

'(&/$5(
���YBKLUHGDWH GDWH�
���JBGHSWQR QXPEHU����127�18//�� ����
%(*,1
����



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

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

$VVLJQLQJ�9DOXHV�WR�9DULDEOHV

YBHQDPH�� �
0DGXUR
�

YBKLUHGDWH�� �
���'(&���
�

6\QWD[

([DPSOHV

6HW�D�SUHGHILQHG�KLUHGDWH�IRU�QHZ
HPSOR\HHV�

6HW�WKH�HPSOR\HH�QDPH�WR�0DGXUR�

LGHQWLILHU�� �H[SU�

$VVLJQLQJ�9DOXHV�WR�9DULDEOHV

7R�DVVLJQ�RU�UHDVVLJQ�D�YDOXH�WR�D�YDULDEOH��\RX�ZULWH�D�3/�64/�DVVLJQPHQW�VWDWHPHQW��<RX�PXVW
H[SOLFLWO\�QDPH�WKH�YDULDEOH�WR�UHFHLYH�WKH�QHZ�YDOXH�WR�WKH�OHIW�RI�WKH�DVVLJQPHQW�RSHUDWRU��� ��

,Q�WKH�V\QWD[�

identifier is the name of the scalar variable

expr can be a variable, literal, or function call, but not a database column

7KH�YDULDEOH�YDOXH�DVVLJQPHQW�H[DPSOHV�DUH�GHILQHG�DV�IROORZV�

� 6HW�WKH�LGHQWLILHU�YBKLUHGDWH�WR�D�YDOXH�RI����'(&����

� 6WRUH�WKH�QDPH�³0DGXUR´�LQ�WKH�YBHQDPH�LGHQWLILHU�

$QRWKHU�ZD\�WR�DVVLJQ�YDOXHV�WR�YDULDEOHV�LV�WR�VHOHFW�RU�IHWFK�GDWDEDVH�YDOXHV�LQWR�LW��7KH�IROORZLQJ
H[DPSOH��FRPSXWHV�D�����ERQXV�ZKHQ�\RX�VHOHFW�WKH�VDODU\�RI�DQ�HPSOR\HH�

7KHQ�\RX�FDQ�XVH�WKH�YDULDEOH�YBERQXV�LQ�DQRWKHU�FRPSXWDWLRQ�RU�LQVHUW�LWV�YDOXH�LQWR�D�GDWDEDVH�WDEOH�

1RWH��7R�DVVLJQ�D�YDOXH�LQWR�D�YDULDEOH�IURP�WKH�GDWDEDVH��XVH�D�6(/(&7�RU�)(7&+�VWDWHPHQW�

64/!�6(/(&7� VDO�
�����
����,172 YBERQXV
����)520 HPS
����:+(5( HPSQR� ������



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

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

9DULDEOH�,QLWLDOL]DWLRQ�DQG
.H\ZRUGV

8VLQJ�

� $VVLJQPHQW�RSHUDWRU��� �

� '()$8/7�NH\ZRUG

� 127�18//�FRQVWUDLQW

9DULDEOHV�DUH�LQLWLDOL]HG�HYHU\�WLPH�D�EORFN�RU�VXESURJUDP�LV�HQWHUHG��%\�GHIDXOW��YDULDEOHV�DUH
LQLWLDOL]HG�WR�18//��8QOHVV�\RX�H[SUHVVO\�LQLWLDOL]H�D�YDULDEOH��LWV�YDOXH�LV�XQGHILQHG�

� 8VH�WKH�DVVLJQPHQW�RSHUDWRU��� ��IRU�YDULDEOHV�WKDW�KDYH�QR�W\SLFDO�YDOXH�

1RWH��7KLV�DVVLJQPHQW�LV�SRVVLEOH�RQO\�LQ�2UDFOH�L��/RZHU�YHUVLRQV�PD\�UHTXLUH�WKH�XVDJH�RI�WKH
72B'$7(�IXQFWLRQ�

%HFDXVH�WKH�GHIDXOW�GDWH�IRUPDW�VHW�LQ�WKH�2UDFOH�6HUYHU�FDQ�GLIIHU�IURP�GDWDEDVH�WR�GDWDEDVH��\RX
PD\�ZDQW�WR�DVVLJQ�GDWH�YDOXHV�LQ�D�JHQHULF�PDQQHU��DV�LQ�WKH�SUHYLRXV�H[DPSOH�

� '()$8/7��<RX�FDQ�XVH�WKH�'()$8/7�NH\ZRUG�LQVWHDG�RI�WKH�DVVLJQPHQW�RSHUDWRU�WR
LQLWLDOL]H�YDULDEOHV��8VH�'()$8/7�IRU�YDULDEOHV�WKDW�KDYH�D�W\SLFDO�YDOXH�

� 127�18//��,PSRVH�WKH�127�18//�FRQVWUDLQW�ZKHQ�WKH�YDULDEOH�PXVW�FRQWDLQ�D�YDOXH�

<RX�FDQQRW�DVVLJQ�QXOOV�WR�D�YDULDEOH�GHILQHG�DV�127�18//��7KH�127�18//�FRQVWUDLQW�PXVW
EH�IROORZHG�E\�DQ�LQLWLDOL]DWLRQ�FODXVH�

1RWH��6WULQJ�OLWHUDOV�PXVW�EH�HQFORVHG�LQ�VLQJOH�TXRWDWLRQ�PDUNV²IRU�H[DPSOH��
+HOOR��ZRUOG
��,I�WKHUH
LV�D�VLQJOH�TXRWDWLRQ�PDUN�LQ�WKH�VWULQJ��ZULWH�D�VLQJOH�TXRWDWLRQ�PDUN�WZLFH²IRU�H[DPSOH��WR�LQVHUW�D
YDOXH�),6+(50$1¶6�'5,9(��WKH�VWULQJ�ZRXOG�EH�
),6+(50$1

6�'5,9(
 �

JBPJU 180%(5����'()$8/7������

YBKLUHGDWH�� �
���6(3�����


YBORFDWLRQ� 9$5&+$5������127�18//�� �
&+,&$*2
�



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

6FDODU�'DWDW\SHV

$�VFDODU�GDWDW\SH�KROGV�D�VLQJOH�YDOXH�DQG�KDV�QR�LQWHUQDO�FRPSRQHQWV��6FDODU�GDWDW\SHV�FDQ�EH
FODVVLILHG�LQWR�IRXU�FDWHJRULHV��QXPEHU��FKDUDFWHU��GDWH��DQG�%RROHDQ��&KDUDFWHU�DQG�QXPEHU�GDWDW\SHV
KDYH�VXEW\SHV�WKDW�DVVRFLDWH�D�EDVH�W\SH�WR�D�FRQVWUDLQW��)RU�H[DPSOH��,17(*(5�DQG�326,7,9(�DUH
VXEW\SHV�RI�WKH�180%(5�EDVH�W\SH�

)RU�PRUH�LQIRUPDWLRQ�DQG�WKH�FRPSOHWH�OLVW�RI�VFDODU�GDWDW\SHV��VHH�3/�64/�8VHU¶V�*XLGH�DQG
5HIHUHQFH��5HOHDVH����³)XQGDPHQWDOV�´

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

6FDODU�'DWDW\SHV

� +ROG�D�VLQJOH�YDOXH

� +DYH�QR�LQWHUQDO�FRPSRQHQWV

���2&7���

$WODQWD

³)RXU�VFRUH�DQG�VHYHQ�\HDUV

�DJR�RXU�IDWKHUV�EURXJKW

IRUWK�XSRQ�WKLV�FRQWLQHQW��D

�QHZ�QDWLRQ��FRQFHLYHG�LQ

/,%(57<��DQG�GHGLFDWHG�WR

WKH�SURSRVLWLRQ�WKDW�DOO�PHQ

�DUH�FUHDWHG�HTXDO�´

758(

���������



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

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

%DVH�6FDODU�'DWDW\SHV

� 9$5&+$5���PD[LPXPBOHQJWK�

� 180%(5�>�SUHFLVLRQ��VFDOH�@

� '$7(

� &+$5�>�PD[LPXPBOHQJWK�@

� /21*

� /21*�5$:

� %22/($1

� %,1$5<B,17(*(5

� 3/6B,17(*(5

%DVH�6FDODU�'DWDW\SHV

'DWD�7\SH 'HVFULSWLRQ

9$5&+$5�
�PD[LPXPBOHQJWK�

%DVH�W\SH�IRU�YDULDEOH�OHQJWK�FKDUDFWHU�GDWD�XS�WR��������E\WHV��7KHUH�LV�QR
GHIDXOW�VL]H�IRU�9$5&+$5��YDULDEOHV�DQG�FRQVWDQWV�

180%(5
>�SUHFLVLRQ��VFDOH�@

%DVH�W\SH�IRU�IL[HG�DQG�IORDWLQJ�SRLQW�QXPEHUV�

'$7( %DVH�W\SH�IRU�GDWHV�DQG�WLPHV��'$7(�YDOXHV�LQFOXGH�WKH�WLPH�RI�GD\�LQ�VHFRQGV
VLQFH�PLGQLJKW��7KH�UDQJH�IRU�GDWHV�LV�EHWZHHQ������%�&��DQG������$�'�

&+$5
>�PD[LPXPBOHQJWK�@

%DVH�W\SH�IRU�IL[HG�OHQJWK�FKDUDFWHU�GDWD�XS�WR��������E\WHV��,I�\RX�GR�QRW
VSHFLI\�D�PD[LPXPBOHQJWK��WKH�GHIDXOW�OHQJWK�LV�VHW�WR���

/21* %DVH�W\SH�IRU�YDULDEOH�OHQJWK�FKDUDFWHU�GDWD�XS�WR��������E\WHV��7KH�PD[LPXP
ZLGWK�RI�D�/21*�GDWDEDVH�FROXPQ�LV���������������E\WHV�



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

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

%DVH�6FDODU�'DWDW\SHV

� 9$5&+$5���PD[LPXPBOHQJWK�

� 180%(5�>�SUHFLVLRQ��VFDOH�@

� '$7(

� &+$5�>�PD[LPXPBOHQJWK�@

� /21*

� /21*�5$:

� %22/($1

� %,1$5<B,17(*(5

� 3/6B,17(*(5

%DVH�6FDODU�'DWDW\SHV��FRQWLQXHG�

1RWH��7KH�/21*�GDWDW\SH�LV�VLPLODU�WR�9$5&+$5���H[FHSW�WKDW�WKH�PD[LPXP�OHQJWK�RI�D�/21*
YDOXH�LV��������E\WHV��7KHUHIRUH��YDOXHV�ORQJHU�WKDQ��������E\WHV�FDQQRW�EH�VHOHFWHG�IURP�D�/21*
GDWDEDVH�FROXPQ�LQWR�D�/21*�3/�64/�YDULDEOH�

'DWD�W\SH 'HVFULSWLRQ

/21*�5$: %DVH�W\SH�IRU�ELQDU\�GDWD�DQG�E\WH�VWULQJV�XS�WR��������E\WHV��/21*�5$:
GDWD�LV�QRW�LQWHUSUHWHG�E\�3/�64/�

%22/($1 %DVH�W\SH�WKDW�VWRUHV�RQH�RI�WKUHH�SRVVLEOH�YDOXHV�XVHG�IRU�ORJLFDO
FDOFXODWLRQV��758(��)$/6(��RU�18//�

%,1$5<B,17(*(5 %DVH�W\SH�IRU�LQWHJHUV�EHWZHHQ����������������DQG���������������

3/6B,17(*(5 %DVH�W\SH�IRU�VLJQHG�LQWHJHUV�EHWZHHQ����������������DQG���������������
3/6B,17(*(5�YDOXHV�UHTXLUH�OHVV�VWRUDJH�DQG�DUH�IDVWHU�WKDQ�180%(5�DQG
%,1$5<B,17(*(5�YDOXHV�



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

'HFODULQJ�6FDODU�9DULDEOHV

7KH�H[DPSOHV�RI�YDULDEOH�GHFODUDWLRQ�VKRZQ�RQ�WKH�VOLGH�DUH�GHILQHG�DV�IROORZV�

� YBMRE��'HFODUHG�YDULDEOH�WR�VWRUH�DQ�HPSOR\HH�MRE�WLWOH�

� YBFRXQW��'HFODUHG�YDULDEOH�WR�FRXQW�WKH�LWHUDWLRQV�RI�D�ORRS�DQG�LQLWLDOL]H�WKH�YDULDEOH�WR���

� YBWRWDOBVDO��'HFODUHG�YDULDEOH�WR�DFFXPXODWH�WKH�WRWDO�VDODU\�IRU�D�GHSDUWPHQW�DQG�LQLWLDOL]H�WKH
YDULDEOH�WR���

� YBRUGHUGDWH��'HFODUHG�YDULDEOH�WR�VWRUH�WKH�VKLS�GDWH�RI�DQ�RUGHU�DQG�LQLWLDOL]H�WKH�YDULDEOH�WR
RQH�ZHHN�IURP�WRGD\�

� FBWD[BUDWH��'HFODUHG�D�FRQVWDQW�YDULDEOH�IRU�WKH�WD[�UDWH��ZKLFK�QHYHU�FKDQJHV�WKURXJKRXW�WKH
3/�64/�EORFN�

� YBYDOLG��'HFODUHG�IODJ�WR�LQGLFDWH�ZKHWKHU�D�SLHFH�RI�GDWD�LV�YDOLG�RU�LQYDOLG�DQG�LQLWLDOL]H�WKH
YDULDEOH�WR�758(�

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

6FDODU�9DULDEOH�'HFODUDWLRQV

YBMRE 9$5&+$5�����

YBFRXQW %,1$5<B,17(*(5�� ���

YBWRWDOBVDO 180%(5������� ���

YBRUGHUGDWH '$7(�� �6<6'$7(�����

FBWD[BUDWH &2167$17�180%(5������� ������

YBYDOLG %22/($1�127�18//�� �758(�

([DPSOHV



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

7KH��7<3(�$WWULEXWH

:KHQ�\RX�GHFODUH�3/�64/�YDULDEOHV�WR�KROG�FROXPQ�YDOXHV��\RX�PXVW�HQVXUH�WKDW�WKH�YDULDEOH�LV�RI
WKH�FRUUHFW�GDWDW\SH�DQG�SUHFLVLRQ��,I�LW�LV�QRW��D�3/�64/�HUURU�ZLOO�RFFXU�GXULQJ�H[HFXWLRQ�

5DWKHU�WKDQ�KDUG�FRGLQJ�WKH�GDWDW\SH�DQG�SUHFLVLRQ�RI�D�YDULDEOH��\RX�FDQ�XVH�WKH��7<3(�DWWULEXWH�WR
GHFODUH�D�YDULDEOH�DFFRUGLQJ�WR�DQRWKHU�SUHYLRXVO\�GHFODUHG�YDULDEOH�RU�GDWDEDVH�FROXPQ��7KH��7<3(
DWWULEXWH�LV�PRVW�RIWHQ�XVHG�ZKHQ�WKH�YDOXH�VWRUHG�LQ�WKH�YDULDEOH�ZLOO�EH�GHULYHG�IURP�D�WDEOH�LQ�WKH
GDWDEDVH�RU�LI�WKH�YDULDEOH�LV�GHVWLQHG�WR�EH�ZULWWHQ�WR��7R�XVH�WKH�DWWULEXWH�LQ�SODFH�RI�WKH�GDWDW\SH
UHTXLUHG�LQ�WKH�YDULDEOH�GHFODUDWLRQ��SUHIL[�LW�ZLWK�WKH�GDWDEDVH�WDEOH�DQG�FROXPQ�QDPH��,I�UHIHUULQJ�WR
D�SUHYLRXVO\�GHFODUHG�YDULDEOH��SUHIL[�WKH�YDULDEOH�QDPH�WR�WKH�DWWULEXWH�

3/�64/�GHWHUPLQHV�WKH�GDWDW\SH�DQG�VL]H�RI�WKH�YDULDEOH�ZKHQ�WKH�EORFN�LV�FRPSLOHG��VR�LW�LV�DOZD\V
FRPSDWLEOH�ZLWK�WKH�FROXPQ�XVHG�WR�SRSXODWH�LW��7KLV�LV�D�GHILQLWH�DGYDQWDJH�IRU�ZULWLQJ�DQG
PDLQWDLQLQJ�FRGH��EHFDXVH�WKHUH�LV�QR�QHHG�WR�EH�FRQFHUQHG�ZLWK�FROXPQ�GDWDW\SH�FKDQJHV�PDGH�DW
WKH�GDWDEDVH�OHYHO��<RX�FDQ�DOVR�GHFODUH�D�YDULDEOH�DFFRUGLQJ�WR�DQRWKHU�SUHYLRXVO\�GHFODUHG�YDULDEOH
E\�SUHIL[LQJ�WKH�YDULDEOH�QDPH�WR�WKH�DWWULEXWH�

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

7KH��7<3(�$WWULEXWH

� 'HFODUH�D�YDULDEOH�DFFRUGLQJ�WR�

± $�GDWDEDVH�FROXPQ�GHILQLWLRQ

± $QRWKHU�SUHYLRXVO\�GHFODUHG�YDULDEOH

� 3UHIL[��7<3(�ZLWK�

± 7KH�GDWDEDVH�WDEOH�DQG�FROXPQ

± 7KH�SUHYLRXVO\�GHFODUHG�YDULDEOH
QDPH



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

'HFODULQJ�9DULDEOHV�ZLWK�WKH��7<3(�$WWULEXWH

'HFODUH�YDULDEOHV�WR�VWRUH�WKH�QDPH�RI�DQ�HPSOR\HH�

'HFODUH�YDULDEOHV�WR�VWRUH�WKH�EDODQFH�RI�D�EDQN�DFFRXQW��DV�ZHOO�DV�WKH�PLQLPXP�EDODQFH��ZKLFK
VWDUWV�RXW�DV����

$�127�18//�FROXPQ�FRQVWUDLQW�GRHV�QRW�DSSO\�WR�YDULDEOHV�GHFODUHG�XVLQJ��7<3(��7KHUHIRUH��LI
\RX�GHFODUH�D�YDULDEOH�XVLQJ�WKH��7<3(�DWWULEXWH�XVLQJ�D�GDWDEDVH�FROXPQ�GHILQHG�DV�127�18//�
\RX�FDQ�DVVLJQ�WKH�18//�YDOXH�WR�WKH�YDULDEOH�

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

'HFODULQJ�9DULDEOHV
ZLWK�WKH��7<3(�$WWULEXWH

([DPSOHV

���
��YBHQDPH HPS�HQDPH�7<3(�
��YBEDODQFH 180%(5������
��YBPLQBEDODQFH YBEDODQFH�7<3(�� ����
���

���
YBHQDPH HPS�HQDPH�7<3(�
���

���
YBEDODQFH 180%(5������
YBPLQBEDODQFH� YBEDODQFH�7<3(�� ����
���



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

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

'HFODULQJ�%RROHDQ�9DULDEOHV

� 2QO\�WKH�YDOXHV�758(��)$/6(��DQG
18//�FDQ�EH�DVVLJQHG�WR�D�%RROHDQ
YDULDEOH�

� 7KH�YDULDEOHV�DUH�FRQQHFWHG�E\�WKH
ORJLFDO�RSHUDWRUV�$1'��25��DQG�127�

� 7KH�YDULDEOHV�DOZD\V�\LHOG�758(�
)$/6(��RU�18//�

� $ULWKPHWLF��FKDUDFWHU��DQG�GDWH
H[SUHVVLRQV�FDQ�EH�XVHG�WR�UHWXUQ�D
%RROHDQ�YDOXH�

'HFODULQJ�%RROHDQ�9DULDEOHV

:LWK�3/�64/�\RX�FDQ�FRPSDUH�YDULDEOHV�LQ�ERWK�64/�DQG�SURFHGXUDO�VWDWHPHQWV��7KHVH
FRPSDULVRQV��FDOOHG�%RROHDQ�H[SUHVVLRQV��FRQVLVW�RI�VLPSOH�RU�FRPSOH[�H[SUHVVLRQV�VHSDUDWHG�E\
UHODWLRQDO�RSHUDWRUV��,Q�D�64/�VWDWHPHQW��\RX�FDQ�XVH�%RROHDQ�H[SUHVVLRQV�WR�VSHFLI\�WKH�URZV�LQ�D
WDEOH�WKDW�DUH�DIIHFWHG�E\�WKH�VWDWHPHQW��,Q�D�SURFHGXUDO�VWDWHPHQW��%RROHDQ�H[SUHVVLRQV�DUH�WKH�EDVLV
IRU�FRQGLWLRQDO�FRQWURO�

18//�VWDQGV�IRU�D�PLVVLQJ��LQDSSOLFDEOH��RU�XQNQRZQ�YDOXH�

([DPSOHV

7KH�IROORZLQJ�H[SUHVVLRQ�\LHOGV�758(�

'HFODUH�DQG�LQLWLDOL]H�D�%RROHDQ�YDULDEOH�

YBVDO��� �������
YBVDO��� �������

YBVDO����YBVDO�

YBFRPPBVDO�%22/($1�� ��YBVDO����YBVDO���



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

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

�� ����

�� ����

�� ��

�� ����

�� 60,7+

�� -21(6

�� 1$1&<

�� 7,0

3/�64/�WDEOH�VWUXFWXUH 3/�64/�WDEOH�VWUXFWXUH

%,1$5<B,17(*(5�

9$5&+$5�

%,1$5<B,17(*(5�

180%(5

3/�64/�5HFRUG�6WUXFWXUH

�758( ����'(&��� $7/$17$�

&RPSRVLWH�'DWDW\SHV

&RPSRVLWH�GDWDW\SHV��DOVR�NQRZQ�DV�FROOHFWLRQV��DUH�7$%/(��5(&25'��1(67('�7$%/(��DQG
9$55$<��<RX�XVH�WKH�5(&25'�GDWDW\SH�WR�WUHDW�UHODWHG�EXW�GLVVLPLODU�GDWD�DV�D�ORJLFDO�XQLW��<RX
XVH�WKH�7$%/(�GDWDW\SH�WR�UHIHUHQFH�DQG�PDQLSXODWH�FROOHFWLRQV�RI�GDWD�DV�D�ZKROH�REMHFW��%RWK
5(&25'�DQG�7$%/(�GDWDW\SHV�DUH�FRYHUHG�LQ�GHWDLO�LQ�D�VXEVHTXHQW�OHVVRQ��7KH�1(67('�7$%/(
DQG�9$55$<�GDWDW\SHV�DUH�QRW�FRYHUHG�LQ�WKLV�FRXUVH�

)RU�PRUH�LQIRUPDWLRQ��VHH 3/�64/�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH����³&ROOHFWLRQV�DQG
5HFRUGV�´



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

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

/2%�'DWDW\SH�9DULDEOHV

%RRN
�&/2%�

3KRWR
�%/2%�

0RYLH
�%),/(�

1&/2%

/2%�'DWDW\SH�9DULDEOHV

:LWK�WKH�/2%��ODUJH�REMHFW��2UDFOH��GDWDW\SHV�\RX�FDQ�VWRUH�EORFNV�RI�XQVWUXFWXUHG�GDWD��VXFK�DV
WH[W��JUDSKLF�LPDJHV��YLGHR�FOLSV��DQG�VRXQG�ZDYH�IRUPV��XS�WR���JLJDE\WHV�LQ�VL]H��/2%�GDWDW\SHV
DOORZ�HIILFLHQW��UDQGRP��SLHFHZLVH�DFFHVV�WR�WKH�GDWD�DQG�FDQ�EH�DWWULEXWHV�RI�DQ�REMHFW�W\SH��/2%V
DOVR�VXSSRUW�UDQGRP�DFFHVV�WR�GDWD�

� 7KH�&/2%��FKDUDFWHU�ODUJH�REMHFW��GDWDW\SH�LV�XVHG�WR�VWRUH�ODUJH�EORFNV�RI�VLQJOH�E\WH
FKDUDFWHU�GDWD�LQ�WKH�GDWDEDVH�

� 7KH�%/2%��ELQDU\�ODUJH�REMHFW��GDWDW\SH�LV�XVHG�WR�VWRUH�ODUJH�ELQDU\�REMHFWV�LQ�WKH�GDWDEDVH�LQ
OLQH��LQVLGH�WKH�URZ��RU�RXW�RI�OLQH��RXWVLGH�WKH�URZ��

� 7KH�%),/(��ELQDU\�ILOH��GDWDW\SH�LV�XVHG�WR�VWRUH�ODUJH�ELQDU\�REMHFWV�LQ�RSHUDWLQJ�V\VWHP�ILOHV
RXWVLGH�WKH�GDWDEDVH�

� 7KH�1&/2%��QDWLRQDO�ODQJXDJH�FKDUDFWHU�ODUJH�REMHFW��GDWDW\SH�LV�XVHG�WR�VWRUH�ODUJH�EORFNV�RI
VLQJOH�E\WH�RU�IL[HG�ZLGWK�PXOWLE\WH�1&+$5�GDWD�LQ�WKH�GDWDEDVH��LQ�OLQH�RU�RXW�RI�OLQH�



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

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

%LQG�9DULDEOHV

6HUYHU

2�6
%LQG�YDULDEOH

%LQG�9DULDEOHV

$�ELQG�YDULDEOH�LV�D�YDULDEOH�WKDW�\RX�GHFODUH�LQ�D�KRVW�HQYLURQPHQW�DQG�WKHQ�XVH�WR�SDVV�UXQWLPH
YDOXHV��HLWKHU�QXPEHU�RU�FKDUDFWHU��LQWR�RU�RXW�RI�RQH�RU�PRUH�3/�64/�SURJUDPV��ZKLFK�FDQ�XVH�LW�DV
WKH\�ZRXOG�XVH�DQ\�RWKHU�YDULDEOH��<RX�FDQ�UHIHUHQFH�YDULDEOHV�GHFODUHG�LQ�WKH�KRVW�RU�FDOOLQJ
HQYLURQPHQW�LQ�3/�64/�VWDWHPHQWV��XQOHVV�WKH�VWDWHPHQW�LV�LQ�D�SURFHGXUH��IXQFWLRQ��RU�SDFNDJH��7KLV
LQFOXGHV�KRVW�ODQJXDJH�YDULDEOHV�GHFODUHG�LQ�SUHFRPSLOHU�SURJUDPV��VFUHHQ�ILHOGV�LQ�2UDFOH�'HYHORSHU
)RUPV�DSSOLFDWLRQV��DQG�64/
3OXV�ELQG�YDULDEOHV�

&UHDWLQJ�%LQG�9DULDEOHV

7R�GHFODUH�D�ELQG�YDULDEOH�LQ�WKH�64/
3OXV�HQYLURQPHQW��\RX�XVH�WKH�FRPPDQG�9$5,$%/(��)RU
H[DPSOH��\RX�GHFODUH�D�YDULDEOH�RI�W\SH�180%(5�DQG�9$5&+$5��DV�IROORZV�

%RWK�64/�DQG�64/
3OXV�FDQ�UHIHUHQFH�WKH�ELQG�YDULDEOH��DQG�64/
3OXV�FDQ�GLVSOD\�LWV�YDOXH�

9$5,$%/(�UHWXUQBFRGH�180%(5
9$5,$%/(�UHWXUQBPVJ��9$5&+$5�����



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

'LVSOD\LQJ�%LQG�9DULDEOHV

7R�GLVSOD\�WKH�FXUUHQW�YDOXH�RI�ELQG�YDULDEOHV�LQ�WKH�64/
3OXV�HQYLURQPHQW��\RX�XVH�WKH�FRPPDQG
35,17��+RZHYHU��35,17�FDQQRW�EH�XVHG�LQVLGH�D�3/�64/�EORFN�DV�D�64/
3OXV�FRPPDQG��7KH
IROORZLQJ�H[DPSOH�LOOXVWUDWHV�D�35,17�FRPPDQG�

64/!�9$5,$%/(�JBQ�180%(5
���
64/!�35,17�JBQ



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

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

5HIHUHQFLQJ�1RQ�3/�64/
9DULDEOHV

6WRUH�WKH�DQQXDO�VDODU\�LQWR�D�64/
3OXV
KRVW�YDULDEOH�

� 5HIHUHQFH�QRQ�3/�64/�YDULDEOHV�DV�KRVW
YDULDEOHV�

� 3UHIL[�WKH�UHIHUHQFHV�ZLWK�D�FRORQ�����

�JBPRQWKO\BVDO�� �YBVDO������

$VVLJQLQJ�9DOXHV�WR�9DULDEOHV

7R�UHIHUHQFH�KRVW�YDULDEOHV��\RX�PXVW�SUHIL[�WKH�UHIHUHQFHV�ZLWK�D�FRORQ�����WR�GLVWLQJXLVK�WKHP�IURP
GHFODUHG�3/�64/�YDULDEOHV�

([DPSOH

7KLV�H[DPSOH�FRPSXWHV�WKH�PRQWKO\�VDODU\��EDVHG�XSRQ�WKH�DQQXDO�VDODU\�VXSSOLHG�E\�WKH�XVHU��7KLV
VFULSW�FRQWDLQV�ERWK�64/
3OXV�FRPPDQGV�DV�ZHOO�DV�D�FRPSOHWH�3/�64/�EORFN�

9$5,$%/( JBPRQWKO\BVDO��180%(5
$&&(37 SBDQQXDOBVDO�352037�
3OHDVH�HQWHU�WKH�DQQXDO�VDODU\��

�
'(&/$5(
��YBVDO 180%(5������� �	SBDQQXDOBVDO�
%(*,1
���JBPRQWKO\BVDO�� �YBVDO����
(1'�
�

35,17� JBPRQWKO\BVDO



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

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

'%06B287387�387B/,1(

� $Q�2UDFOH�VXSSOLHG�SDFNDJHG�SURFHGXUH

� $Q�DOWHUQDWLYH�IRU�GLVSOD\LQJ�GDWD�IURP�D
3/�64/�EORFN

� 0XVW�EH�HQDEOHG�LQ�64/
3OXV�ZLWK
6(7�6(59(5287387�21

$QRWKHU�2SWLRQ

<RX�KDYH�VHHQ�WKDW�\RX�FDQ�GHFODUH�D�KRVW�YDULDEOH��UHIHUHQFH�LW�LQ�D�3/�64/�EORFN��DQG�WKHQ�GLVSOD\
LWV�FRQWHQWV�LQ�64/
3OXV�XVLQJ�WKH�35,17�FRPPDQG��$QRWKHU�RSWLRQ�IRU�GLVSOD\LQJ�LQIRUPDWLRQ�IURP
D�3/�64/�EORFN�LV�'%06B287387�387B/,1(��'%06B287387�LV�DQ�2UDFOH�VXSSOLHG�SDFNDJH�
DQG�387B/,1(�LV�D�SURFHGXUH�ZLWKLQ�WKDW�SDFNDJH�

:LWKLQ�D�3/�64/�EORFN��UHIHUHQFH�'%06B287387�387B/,1(�DQG��LQ�SDUHQWKHVHV��WKH�LQIRUPDWLRQ
\RX�ZDQW�WR�SULQW�WR�WKH�VFUHHQ��7KH�SDFNDJH�PXVW�ILUVW�EH�HQDEOHG�LQ�\RXU�64/
3OXV�VHVVLRQ��7R�GR
WKLV��H[HFXWH�WKH�64/
3OXV�FRPPDQG�6(7�6(59(5287387�21�

([DPSOH

7KLV�VFULSW�FRPSXWHV�WKH�PRQWKO\�VDODU\�DQG�SULQWV�LW�WR�WKH�VFUHHQ��XVLQJ
'%06B287387�387B/,1(�

6(7�6(59(5287387�21
$&&(37�SBDQQXDOBVDO�352037�
3OHDVH�HQWHU�WKH�DQQXDO�VDODU\��


'(&/$5(
��YBVDO�180%(5������� �	SBDQQXDOBVDO�
%(*,1
��YBVDO�� �YBVDO����
��'%06B287387�387B/,1(��
7KH�PRQWKO\�VDODU\�LV�
�__�72B&+$5�YBVDO���
(1'�
�



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

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

6XPPDU\

� 3/�64/�EORFNV�DUH�FRPSRVHG�RI
WKH�IROORZLQJ�VHFWLRQV�

± 'HFODUDWLYH��RSWLRQDO�

± ([HFXWDEOH��UHTXLUHG�

± ([FHSWLRQ�KDQGOLQJ��RSWLRQDO�

� $�3/�64/�EORFN�FDQ�EH�DQ
DQRQ\PRXV�EORFN��SURFHGXUH��RU
IXQFWLRQ�

'(&/$5(

%(*,1

(;&(37,21

(1'�

6XPPDU\

$�3/�64/�EORFN�LV�WKH�EDVLF��XQQDPHG�XQLW�RI�D�3/�64/�SURJUDP��,W�FRQVLVWV�RI�D�VHW�RI�64/�RU
3/�64/�VWDWHPHQWV�DQG�LW�SHUIRUPV�D�VLQJOH�ORJLFDO�IXQFWLRQ��7KH�GHFODUDWLYH�SDUW�LV�WKH�ILUVW�SDUW�RI�D
3/�64/�EORFN�DQG�LV�XVHG�IRU�GHFODULQJ�REMHFWV�VXFK�DV�YDULDEOHV��FRQVWDQWV��FXUVRUV��DQG�GHILQLWLRQV�RI
HUURU�VLWXDWLRQV�FDOOHG�H[FHSWLRQV��7KH�H[HFXWDEOH�SDUW�LV�WKH�PDQGDWRU\�SDUW�RI�D�3/�64/�EORFN�DQG
FRQWDLQV�64/�DQG�3/�64/�VWDWHPHQWV�IRU�TXHU\LQJ�DQG�PDQLSXODWLQJ�GDWD��7KH�H[FHSWLRQ�KDQGOLQJ�SDUW
LV�HPEHGGHG�LQVLGH�WKH�H[HFXWDEOH�SDUW�RI�D�EORFN�DQG�LV�SODFHG�DW�WKH�HQG�RI�WKH�H[HFXWDEOH�SDUW�

$Q�DQRQ\PRXV�3/�64/�EORFN�LV�WKH�EDVLF��XQQDPHG�XQLW�RI�D�3/�64/�SURJUDP��3URFHGXUHV�DQG
IXQFWLRQV�FDQ�EH�FRPSLOHG�VHSDUDWHO\�DQG�VWRUHG�SHUPDQHQWO\�LQ�DQ�2UDFOH�GDWDEDVH��UHDG\�WR�EH
H[HFXWHG�



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

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

6XPPDU\

� 3/�64/�LGHQWLILHUV�

± $UH�GHILQHG�LQ�WKH�GHFODUDWLYH�VHFWLRQ

± &DQ�EH�RI�VFDODU��FRPSRVLWH�
UHIHUHQFH��RU�/2%�GDWDW\SH

± &DQ�EH�EDVHG�RQ�WKH�VWUXFWXUH�RI
DQRWKHU�YDULDEOH�RU�GDWDEDVH�REMHFW

± &DQ�EH�LQLWLDOL]HG

6XPPDU\��FRQWLQXHG�

$OO�3/�64/�GDWDW\SHV�DUH�VFDODU��FRPSRVLWH��UHIHUHQFH�RU�/2%�W\SH��6FDODU�GDWDW\SHV�GR�QRW�KDYH�DQ\
FRPSRQHQWV�ZLWKLQ�WKHP��ZKLOH�FRPSRVLWH�GDWDW\SHV�KDYH�RWKHU�GDWDW\SHV�ZLWKLQ�WKHP��3/�64/
YDULDEOHV�DUH�GHFODUHG�DQG�LQLWLDOL]HG�LQ�WKH�GHFDOUDWLYH�VHFWLRQ�



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

3UDFWLFH�2YHUYLHZ

7KLV�SUDFWLFH�UHLQIRUFHV�WKH�EDVLFV�RI�3/�64/�OHDUQHG�LQ�WKLV�OHVVRQ��LQFOXGLQJ�GDWDW\SHV��OHJDO
GHILQLWLRQV�RI�LGHQWLILHUV��DQG�YDOLGDWLRQ�RI�H[SUHVVLRQV��<RX�SXW�DOO�WKHVH�HOHPHQWV�WRJHWKHU�WR�FUHDWH
D�VLPSOH�3/�64/�EORFN�

3DSHU�%DVHG�4XHVWLRQV

4XHVWLRQV���DQG���DUH�SDSHU�EDVHG�TXHVWLRQV�

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

3UDFWLFH�2YHUYLHZ

� 'HWHUPLQLQJ�YDOLGLW\�RI�GHFODUDWLRQV

� 'HYHORSLQJ�D�VLPSOH�3/�64/�EORFN



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

3UDFWLFH���

�� (YDOXDWH�HDFK�RI�WKH�IROORZLQJ�GHFODUDWLRQV��'HWHUPLQH�ZKLFK�RI�WKHP�DUH�QRW�OHJDO�DQG�H[SODLQ
ZK\�

D� '(&/$5(

��YBLG 180%(5����

E� '(&/$5(

��YB[��YB\��YB] 9$5&+$5������

F� '(&/$5(

��YBELUWKGDWH '$7(�127�18//�

G� '(&/$5(

��YBLQBVWRFN %22/($1�� ���



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

3UDFWLFH�����FRQWLQXHG�

�� ,Q�HDFK�RI�WKH�IROORZLQJ�DVVLJQPHQWV��GHWHUPLQH�WKH�GDWDW\SH�RI�WKH�UHVXOWLQJ�H[SUHVVLRQ�

D� YBGD\VBWRBJR�� �YBGXHBGDWH���6<6'$7(�

E� YBVHQGHU�� �86(5�__�
��
�__�72B&+$5�YBGHSWBQR��

F� YBVXP�� ���������������������

G� YBIODJ�� �758(�

H� YBQ��� �YBQ��!����
�YBQ���

I� YBYDOXH�� �18//�

�� &UHDWH�DQ�DQRQ\PRXV�EORFN�WR�RXWSXW�WKH�SKUDVH�³0\�3/�64/�%ORFN�:RUNV´�WR�WKH�VFUHHQ�

��*B0(66$*(
�������������������������
��0\�3/�64/�%ORFN�:RUNV



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

3UDFWLFH�����FRQWLQXHG�

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

�� &UHDWH�D�EORFN�WKDW�GHFODUHV�WZR�YDULDEOHV��$VVLJQ�WKH�YDOXH�RI�WKHVH�3/�64/�YDULDEOHV�WR
64/
3OXV�KRVW�YDULDEOHV�DQG�SULQW�WKH�UHVXOWV�RI�WKH�3/�64/�YDULDEOHV�WR�WKH�VFUHHQ��([HFXWH
\RXU�3/�64/�EORFN��6DYH�\RXU�3/�64/�EORFN�WR�D�ILOH�QDPHG�S��T��VTO�

��9B&+$5 &KDUDFWHU��YDULDEOH�OHQJWK�
��9B180 1XPEHU

$VVLJQ�YDOXHV�WR�WKHVH�YDULDEOHV�DV�IROORZV�

��9DULDEOH�9DOXH
������������������������������������������������

��9B&+$5���7KH�OLWHUDO�
���LV�WKH�DQVZHU

��9B180����7KH�ILUVW�WZR�FKDUDFWHUV�IURP�9B&+$5

��*B&+$5
�����������������������
�����LV�WKH�DQVZHU

������*B180
�����������
�����������



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



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

����

:ULWLQJ�([HFXWDEOH
6WDWHPHQWV



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

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

2EMHFWLYHV

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

� 5HFRJQL]H�WKH�VLJQLILFDQFH�RI�WKH
H[HFXWDEOH�VHFWLRQ

� :ULWH�VWDWHPHQWV�LQ�WKH�H[HFXWDEOH
VHFWLRQ

� 'HVFULEH�WKH�UXOHV�RI�QHVWHG�EORFNV

� ([HFXWH�DQG�WHVW�D�3/�64/�EORFN

� 8VH�FRGLQJ�FRQYHQWLRQV

/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�OHDUQ�KRZ�WR�ZULWH�H[HFXWDEOH�FRGH�LQ�WKH�3/�64/�EORFN��<RX�ZLOO�DOVR�OHDUQ
WKH�UXOHV�IRU�QHVWLQJ�3/�64/�EORFNV�RI�FRGH��DV�ZHOO�DV�KRZ�WR�H[HFXWH�DQG�WHVW�WKHLU�3/�64/�FRGH�



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

3/�64/�%ORFN�6\QWD[�DQG�*XLGHOLQHV
%HFDXVH�3/�64/�LV�DQ�H[WHQVLRQ�RI�64/��WKH�JHQHUDO�V\QWD[�UXOHV�WKDW�DSSO\�WR�64/�DOVR�DSSO\�WR�WKH
3/�64/�ODQJXDJH�

� /H[LFDO�XQLWV��IRU�H[DPSOH��LGHQWLILHUV�DQG�OLWHUDOV��FDQ�EH�VHSDUDWHG�E\�RQH�RU�PRUH�VSDFHV�RU
RWKHU�GHOLPLWHUV�WKDW�FDQQRW�EH�FRQIXVHG�DV�EHLQJ�SDUW�RI�WKH�OH[LFDO�XQLW��<RX�FDQQRW�HPEHG
VSDFHV�LQ�OH[LFDO�XQLWV�H[FHSW�IRU�VWULQJ�OLWHUDOV�DQG�FRPPHQWV�

� 6WDWHPHQWV�FDQ�EH�VSOLW�DFURVV�OLQHV��EXW�NH\ZRUGV�PXVW�QRW�EH�VSOLW�

'HOLPLWHUV
'HOLPLWHUV�DUH�VLPSOH�RU�FRPSRXQG�V\PEROV�WKDW�KDYH�VSHFLDO�PHDQLQJ�WR�3/�64/�

6LPSOH�6\PEROV ����������&RPSRXQG�6\PEROV

)RU�PRUH�LQIRUPDWLRQ��VHH �3/�64/�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH����³)XQGDPHQWDOV�´

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

3/�64/�%ORFN�6\QWD[
DQG�*XLGHOLQHV

� 6WDWHPHQWV�FDQ�FRQWLQXH�RYHU�VHYHUDO
OLQHV�

� /H[LFDO�XQLWV�FDQ�EH�VHSDUDWHG�E\��

± 6SDFHV

± 'HOLPLWHUV

± ,GHQWLILHUV

± /LWHUDOV

± &RPPHQWV

6\PERO 0HDQLQJ 6\PERO 0HDQLQJ

� $GGLWLRQ�RSHUDWRU �! 5HODWLRQDO�RSHUDWRU

� 6XEWUDFWLRQ�QHJDWLRQ�RSHUDWRU � 5HODWLRQDO�RSHUDWRU


 0XOWLSOLFDWLRQ�RSHUDWRU __ &RQFDWHQDWLRQ�RSHUDWRU

� 'LYLVLRQ�RSHUDWRU �� 6LQJOH�OLQH�FRPPHQW�LQGLFDWRU

 5HODWLRQDO�RSHUDWRU �
 %HJLQQLQJ�FRPPHQW�GHOLPLWHU

# 5HPRWH�DFFHVV�LQGLFDWRU 
� (QGLQJ�FRPPHQW�GHOLPLWHU

� 6WDWHPHQW�WHUPLQDWRU � $VVLJQPHQW�RSHUDWRU



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

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

3/�64/�%ORFN�6\QWD[
DQG�*XLGHOLQHV

,GHQWLILHUV

� &DQ�FRQWDLQ�XS�WR����FKDUDFWHUV

� &DQQRW�FRQWDLQ�UHVHUYHG�ZRUGV�XQOHVV
HQFORVHG�LQ�GRXEOH�TXRWDWLRQ�PDUNV

� 0XVW�EHJLQ�ZLWK�DQ�DOSKDEHWLF�FKDUDFWHU

� 6KRXOG�QRW�KDYH�WKH�VDPH�QDPH�DV�D
GDWDEDVH�WDEOH�FROXPQ�QDPH

,GHQWLILHUV

,GHQWLILHUV�DUH�XVHG�WR�QDPH�3/�64/�SURJUDP�LWHPV�DQG�XQLWV��ZKLFK�LQFOXGH�FRQVWDQWV��YDULDEOHV�
H[FHSWLRQV��FXUVRUV��FXUVRU�YDULDEOHV��VXESURJUDPV��DQG�SDFNDJHV�

� ,GHQWLILHUV�FDQ�FRQWDLQ�XS�WR����FKDUDFWHUV��EXW�WKH\�PXVW�VWDUW�ZLWK�DQ�DOSKDEHWLF�FKDUDFWHU�

� 'R�QRW�FKRRVH�WKH�VDPH�QDPH�IRU�WKH�LGHQWLILHU�DV�WKH�QDPH�RI�FROXPQV�LQ�D�WDEOH�XVHG�LQ�WKH
EORFN��,I�3/�64/�LGHQWLILHUV�DUH�LQ�WKH�VDPH�64/�VWDWHPHQWV�DQG�KDYH�WKH�VDPH�QDPH�DV�D
FROXPQ��WKHQ�2UDFOH�DVVXPHV�WKDW�LW�LV�WKH�FROXPQ�WKDW�LV�EHLQJ�UHIHUHQFHG�

� 5HVHUYHG�ZRUGV�FDQQRW�EH�XVHG�DV�LGHQWLILHUV�XQOHVV�WKH\�DUH�HQFORVHG�LQ�GRXEOH�TXRWDWLRQ
PDUNV��IRU�H[DPSOH���6(/(&7���

� 5HVHUYHG�ZRUGV�VKRXOG�EH�ZULWWHQ�LQ�XSSHUFDVH�WR�SURPRWH�UHDGDELOLW\�

)RU�D�FRPSOHWH�OLVW�RI�UHVHUYHG�ZRUGV��VHH�3/�64/�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH���
³$SSHQGL[�)�´



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

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

3/�64/�%ORFN�6\QWD[�DQG
*XLGHOLQHV

� /LWHUDOV

± &KDUDFWHU�DQG�GDWH�OLWHUDOV�PXVW�EH
HQFORVHG�LQ�VLQJOH�TXRWDWLRQ�PDUNV�

± 1XPEHUV�FDQ�EH�VLPSOH�YDOXHV�RU
VFLHQWLILF�QRWDWLRQ�

� $�3/�64/�EORFN�LV�WHUPLQDWHG�E\�D�VODVK
������RQ�D�OLQH�E\�LWVHOI�

YBHQDPH�� �
+HQGHUVRQ
�

/LWHUDOV

� $�OLWHUDO�LV�DQ�H[SOLFLW�QXPHULF��FKDUDFWHU��VWULQJ��RU�%RROHDQ�YDOXH�QRW�UHSUHVHQWHG�E\�DQ
LGHQWLILHU�

± &KDUDFWHU�OLWHUDOV�LQFOXGH�DOO�WKH�SULQWDEOH�FKDUDFWHUV�LQ�WKH�3/�64/�FKDUDFWHU�VHW��OHWWHUV�
QXPHUDOV��VSDFHV��DQG�VSHFLDO�V\PEROV�

± 1XPHULF�OLWHUDOV�FDQ�EH�UHSUHVHQWHG�HLWKHU�E\�D�VLPSOH�YDOXH��IRU�H[DPSOH��±������RU�E\
VFLHQWLILF�QRWDWLRQ��IRU�H[DPSOH���(���PHDQLQJ��
�����WR�WKH�SRZHU�RI���� ���������

� $�3/�64/�EORFN�LV�WHUPLQDWHG�E\�D�VODVK�������RQ�D�OLQH�E\�LWVHOI�



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

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

&RPPHQWLQJ�&RGH

� 3UHIL[�VLQJOH�OLQH�FRPPHQWV�ZLWK�WZR
GDVKHV������

� 3ODFH�PXOWL�OLQH�FRPPHQWV�EHWZHHQ�WKH
V\PEROV��
�DQG�
��

([DPSOH
���
��YBVDO�180%(5�������
%(*,1
���
�&RPSXWH�WKH�DQQXDO�VDODU\�EDVHG�RQ�WKH
�����PRQWKO\�VDODU\�LQSXW�IURP�WKH�XVHU�
�
��YBVDO�� �	SBPRQWKO\BVDO�
����
(1'�� ���7KLV�LV�WKH�HQG�RI�WKH�EORFN

&RPPHQWLQJ�&RGH

&RPPHQW�FRGH�WR�GRFXPHQW�HDFK�SKDVH�DQG�WR�DVVLVW�ZLWK�GHEXJJLQJ��&RPPHQW�WKH�3/�64/�FRGH
ZLWK�WZR�GDVKHV������LI�WKH�FRPPHQW�LV�RQ�D�VLQJOH�OLQH��RU�HQFORVH�WKH�FRPPHQW�EHWZHHQ�WKH�V\PEROV
�
�DQG�
��LI�WKH�FRPPHQW�VSDQV�VHYHUDO�OLQHV��&RPPHQWV�DUH�VWULFWO\�LQIRUPDWLRQDO�DQG�GR�QRW�HQIRUFH
DQ\�FRQGLWLRQV�RU�EHKDYLRU�RQ�EHKDYLRUDO�ORJLF�RU�GDWD��:HOO�SODFHG�FRPPHQWV�DUH�H[WUHPHO\�YDOXDEOH
IRU�FRGH�UHDGDELOLW\�DQG�IXWXUH�FRGH�PDLQWHQDQFH�

([DPSOH

,Q�WKH�H[DPSOH�RQ�WKH�VOLGH��WKH�OLQH�HQFORVHG�ZLWKLQ��
�DQG�
��LV�WKH�FRPPHQW�WKDW�H[SODLQV�WKH�FRGH
WKDW�IROORZV�LW�



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

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

64/�)XQFWLRQV�LQ�3/�64/
� $YDLODEOH�LQ�SURFHGXUDO�VWDWHPHQWV�
± 6LQJOH�URZ�QXPEHU

± 6LQJOH�URZ�FKDUDFWHU

± 'DWDW\SH�FRQYHUVLRQ

± 'DWH
� 1RW�DYDLODEOH�LQ�SURFHGXUDO�VWDWHPHQWV�

± '(&2'(

± *URXS�IXQFWLRQV

6DPH�DV�LQ�64/`

64/�)XQFWLRQV�LQ�3/�64/

0RVW�RI�WKH�IXQFWLRQV�DYDLODEOH�LQ�64/�DUH�DOVR�YDOLG�LQ�3/�64/�H[SUHVVLRQV�

� 6LQJOH�URZ�QXPEHU�IXQFWLRQV

� 6LQJOH�URZ�FKDUDFWHU�IXQFWLRQV

� 'DWDW\SH�FRQYHUVLRQ�IXQFWLRQV

� 'DWH�IXQFWLRQV

� *5($7(67��/($67

� 0LVFHOODQHRXV�IXQFWLRQV

7KH�IROORZLQJ�IXQFWLRQV�DUH�QRW�DYDLODEOH�LQ�SURFHGXUDO�VWDWHPHQWV�

� '(&2'(�

� *URXS�IXQFWLRQV��$9*��0,1��0$;��&2817��680��67''(9��DQG�9$5,$1&(��*URXS
IXQFWLRQV�DSSO\�WR�JURXSV�RI�URZV�LQ�D�WDEOH�DQG�WKHUHIRUH�DUH�DYDLODEOH�RQO\�LQ�64/�VWDWHPHQWV
LQ�D�3/�64/�EORFN�

([DPSOH

&RPSXWH�WKH�VXP�RI�DOO�QXPEHUV�VWRUHG�LQ�WKH�180%(5B7$%/(�3/�64/�WDEOH��7KLV�H[DPSOH
SURGXFHV�D�FRPSLODWLRQ�HUURU�

YBWRWDO � �680�QXPEHUBWDEOH��



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

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

3/�64/�)XQFWLRQV

([DPSOHV

� %XLOG�WKH�PDLOLQJ�OLVW�IRU�D�FRPSDQ\�

� &RQYHUW�WKH�HPSOR\HH�QDPH�WR�ORZHUFDVH�

YBPDLOLQJBDGGUHVV�� �YBQDPH__&+5����__

�YBDGGUHVV__&+5����__YBVWDWH__

�&+5����__YB]LS�

YBHQDPH � �/2:(5�YBHQDPH��

3/�64/�)XQFWLRQV

3/�64/�SURYLGHV�PDQ\�SRZHUIXO�IXQFWLRQV�WR�KHOS�\RX�PDQLSXODWH�GDWD��7KHVH�EXLOW�LQ�IXQFWLRQV�IDOO
LQWR�WKH�IROORZLQJ�FDWHJRULHV�

� (UURU�UHSRUWLQJ

� 1XPEHU

� &KDUDFWHU

� &RQYHUVLRQ

� 'DWH

� 0LVFHOODQHRXV

7KH�IXQFWLRQ�H[DPSOHV�LQ�WKH�VOLGH�DUH�GHILQHG�DV�IROORZV�

� %XLOG�WKH�PDLOLQJ�DGGUHVV�IRU�D�FRPSDQ\�

� &RQYHUW�WKH�QDPH�WR�ORZHUFDVH�

&+5�LV�WKH�64/�IXQFWLRQ�WKDW�FRQYHUWV�DQ�$6&,,�FRGH�WR�LWV�FRUUHVSRQGLQJ�FKDUDFWHU�����LV�WKH�FRGH
IRU�D�OLQH�IHHG�

)RU�PRUH�LQIRUPDWLRQ��VHH3/�64/�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH����³)XQGDPHQWDOV�´



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

'DWDW\SH�&RQYHUVLRQ

3/�64/�DWWHPSWV�WR�FRQYHUW�GDWDW\SHV�G\QDPLFDOO\�LI�WKH\�DUH�PL[HG�LQ�D�VWDWHPHQW��)RU�H[DPSOH��LI
\RX�DVVLJQ�D�180%(5�YDOXH�WR�D�&+$5�YDULDEOH��WKHQ�3/�64/�G\QDPLFDOO\�WUDQVODWHV�WKH�QXPEHU
LQWR�D�FKDUDFWHU�UHSUHVHQWDWLRQ��VR�WKDW�LW�FDQ�EH�VWRUHG�LQ�WKH�&+$5�YDULDEOH��7KH�UHYHUVH�VLWXDWLRQ
DOVR�DSSOLHV��SURYLGLQJ�WKDW�WKH�FKDUDFWHU�H[SUHVVLRQ�UHSUHVHQWV�D�QXPHULF�YDOXH�

3URYLGLQJ�WKDW�WKH\�DUH�FRPSDWLEOH��\RX�FDQ�DOVR�DVVLJQ�FKDUDFWHUV�WR�'$7(�YDULDEOHV�DQG�YLFH�YHUVD�

:LWKLQ�DQ�H[SUHVVLRQ��\RX�VKRXOG�PDNH�VXUH�WKDW�GDWDW\SHV�DUH�WKH�VDPH��,I�PL[HG�GDWDW\SHV�RFFXU�LQ
DQ�H[SUHVVLRQ��\RX�VKRXOG�XVH�WKH�DSSURSULDWH�FRQYHUVLRQ�IXQFWLRQ�WR�FRQYHUW�WKH�GDWD�

6\QWD[

ZKHUH� YDOXH LV�D�FKDUDFWHU�VWULQJ��QXPEHU��RU�GDWH

IPW LV�WKH�IRUPDW�PRGHO�XVHG�WR�FRQYHUW�YDOXH

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

'DWDW\SH�&RQYHUVLRQ

� &RQYHUW�GDWD�WR�FRPSDUDEOH�GDWDW\SHV�

� 0L[HG�GDWDW\SHV�FDQ�UHVXOW�LQ�DQ�HUURU
DQG�DIIHFW�SHUIRUPDQFH�

� &RQYHUVLRQ�IXQFWLRQV�

± 72B&+$5

± 72B'$7(

± 72B180%(5

'(&/$5(
���YBGDWH�9$5&+$5������
%(*,1
���6(/(&7�72B&+$5�KLUHGDWH�

����
021��''��<<<<
�
���,172���YBGDWH
���)520���HPS
���:+(5(��HPSQR� ������
(1'�

72B&+$5��YDOXH��IPW�

72B'$7(��YDOXH��IPW�

72B180%(5��YDOXH��IPW�



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

'DWDW\SH�&RQYHUVLRQ

7KH�FRQYHUVLRQ�H[DPSOHV�LQ�WKH�VOLGH�DUH�GHILQHG�DV�IROORZV�

� 6WRUH�D�FKDUDFWHU�VWULQJ�UHSUHVHQWLQJ�D�GDWH�LQ�D�YDULDEOH�GHFODUHG�RI�GDWDW\SH�'$7(��7KLV�FRGH
FDXVHV�D�V\QWD[�HUURU�

� 7R�FRUUHFW�WKH�HUURU��FRQYHUW�WKH�VWULQJ�WR�D�GDWH�ZLWK�WKH�72B'$7(�FRQYHUVLRQ�IXQFWLRQ�

3/�64/�DWWHPSWV�FRQYHUVLRQ�LI�SRVVLEOH��EXW�WKH�VXFFHVV�GHSHQGV�RQ�WKH�RSHUDWLRQV�EHLQJ�SHUIRUPHG�
,W�LV�JRRG�SURJUDPPLQJ�SUDFWLFH�WR�H[SOLFLWO\�SHUIRUP�GDWDW\SH�FRQYHUVLRQV��EHFDXVH�WKH\�FDQ
IDYRUDEO\�DIIHFW�SHUIRUPDQFH�DQG�UHPDLQ�YDOLG�HYHQ�ZLWK�D�FKDQJH�LQ�VRIWZDUH�YHUVLRQV�

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

'DWDW\SH�&RQYHUVLRQ

7KLV�VWDWHPHQW�SURGXFHV�D�FRPSLODWLRQ
HUURU�LI�WKH�YDULDEOH�YBGDWH�LV�GHFODUHG�DV
GDWDW\SH�'$7(�

YBGDWH�� �
-DQXDU\���������
�

YBGDWH�� �72B'$7(��
-DQXDU\���������
�
�������������������
0RQWK�''��<<<<
��

7R�FRUUHFW�WKH�HUURU��XVH�WKH�72B'$7(
FRQYHUVLRQ�IXQFWLRQ�



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

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

1HVWHG�%ORFNV
DQG�9DULDEOH�6FRSH

� 6WDWHPHQWV�FDQ�EH�QHVWHG�ZKHUHYHU�DQ
H[HFXWDEOH�VWDWHPHQW�LV�DOORZHG�

� $�QHVWHG�EORFN�EHFRPHV�D�VWDWHPHQW�

� $Q�H[FHSWLRQ�VHFWLRQ�FDQ�FRQWDLQ
QHVWHG�EORFNV�

� 7KH�VFRSH�RI�DQ�REMHFW�LV�WKH�UHJLRQ�RI
WKH�SURJUDP�WKDW�FDQ�UHIHU�WR�WKH�REMHFW�

1HVWHG�%ORFNV

2QH�RI�WKH�DGYDQWDJHV�WKDW�3/�64/�KDV�RYHU�64/�LV�WKH�DELOLW\�WR�QHVW�VWDWHPHQWV��<RX�FDQ�QHVW
EORFNV�ZKHUHYHU�DQ�H[HFXWDEOH�VWDWHPHQW�LV�DOORZHG��WKXV�PDNLQJ�WKH�QHVWHG�EORFN�D�VWDWHPHQW�
7KHUHIRUH��\RX�FDQ�EUHDN�GRZQ�WKH�H[HFXWDEOH�SDUW�RI�D�EORFN�LQWR�VPDOOHU�EORFNV��7KH�H[FHSWLRQ
VHFWLRQ�FDQ�DOVR�FRQWDLQ�QHVWHG�EORFNV�

9DULDEOH�6FRSH

7KH�VFRSH�RI�DQ�REMHFW�LV�WKH�UHJLRQ�RI�WKH�SURJUDP�WKDW�FDQ�UHIHU�WR�WKH�REMHFW��<RX�FDQ�UHIHUHQFH�WKH
GHFODUHG�YDULDEOH�ZLWKLQ�WKH�H[HFXWDEOH�VHFWLRQ�



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

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

1HVWHG�%ORFNV
DQG�9DULDEOH�6FRSH

$Q�LGHQWLILHU�LV�YLVLEOH�LQ�WKH�UHJLRQV�LQ
ZKLFK�\RX�FDQ�UHIHUHQFH�WKH�XQTXDOLILHG
LGHQWLILHU�

� $�EORFN�FDQ�ORRN�XS�WR�WKH�HQFORVLQJ
EORFN�

� $�EORFN�FDQQRW�ORRN�GRZQ�WR�HQFORVHG
EORFNV�

,GHQWLILHUV

$Q�LGHQWLILHU�LV�YLVLEOH�LQ�WKH�EORFN�LQ�ZKLFK�LW�LV�GHFODUHG�DQG�LQ�DOO�QHVWHG�VXEEORFNV��SURFHGXUHV�
DQG�IXQFWLRQV��,I�WKH�EORFN�GRHV�QRW�ILQG�WKH�LGHQWLILHU�GHFODUHG�ORFDOO\��LW�ORRNV�XS�WR�WKH�GHFODUDWLYH
VHFWLRQ�RI�WKH�HQFORVLQJ��RU�SDUHQW��EORFNV��7KH�EORFN�QHYHU�ORRNV�GRZQ�WR�HQFORVHG��RU�FKLOG��EORFNV
RU�VLGHZD\V�WR�VLEOLQJ�EORFNV�

6FRSH�DSSOLHV�WR�DOO�GHFODUHG�REMHFWV��LQFOXGLQJ�YDULDEOHV��FXUVRUV��XVHU�GHILQHG�H[FHSWLRQV��DQG
FRQVWDQWV�

1RWH��4XDOLI\�DQ�LGHQWLILHU�E\�XVLQJ�WKH�EORFN�ODEHO�SUHIL[�

)RU�PRUH�LQIRUPDWLRQ�RQ�EORFN�ODEHOV��VHH�3/�64/�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH���
³)XQGDPHQWDOV�´



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

1HVWHG�%ORFNV�DQG�9DULDEOH�6FRSH

,Q�WKH�QHVWHG�EORFN�VKRZQ�RQ�WKH�VOLGH��WKH�YDULDEOH�QDPHG�\�FDQ�UHIHUHQFH�WKH�YDULDEOH�QDPHG�[�
9DULDEOH�[��KRZHYHU��FDQQRW�UHIHUHQFH�YDULDEOH�\��,I�WKH�YDULDEOH�QDPHG�\�LQ�WKH�QHVWHG�EORFN�LV�JLYHQ
WKH�VDPH�QDPH�DV�WKH�YDULDEOH�QDPHG�[�LQ�WKH�RXWHU�EORFN�LWV�YDOXH�LV�YDOLG�RQO\�IRU�WKH�GXUDWLRQ�RI�WKH
QHVWHG�EORFN�

6FRSH

7KH�VFRSH�RI�DQ�LGHQWLILHU�LV�WKDW�UHJLRQ�RI�D�SURJUDP�XQLW��EORFN��VXESURJUDP��RU�SDFNDJH��IURP
ZKLFK�\RX�FDQ�UHIHUHQFH�WKH�LGHQWLILHU�

9LVLELOLW\

$Q�LGHQWLILHU�LV�YLVLEOH�RQO\�LQ�WKH�UHJLRQV�IURP�ZKLFK�\RX�FDQ�UHIHUHQFH�WKH�LGHQWLILHU�XVLQJ�DQ
XQTXDOLILHG�QDPH�

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

1HVWHG�%ORFNV
DQG�9DULDEOH�6FRSH

���

��[��%,1$5<B,17(*(5�

%(*,1

�����

��'(&/$5(

����\��180%(5�

��%(*,1

�������

��(1'�

�����

(1'�

���

��[��%,1$5<B,17(*(5�

%(*,1

�����

��'(&/$5(

����\��180%(5�

��%(*,1

�������

��(1'�

�����

(1'�

6FRSH�RI�[

6FRSH�RI�\

([DPSOH



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

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

2SHUDWRUV�LQ�3/�64/

� /RJLFDO

� $ULWKPHWLF

� &RQFDWHQDWLRQ

� 3DUHQWKHVHV�WR�
FRQWURO�RUGHU�RI
RSHUDWLRQV

� ([SRQHQWLDO�RSHUDWRU��

�

6DPH�DV�LQ�
64/`

2UGHU�RI�2SHUDWLRQV

7KH�RSHUDWLRQV�ZLWKLQ�DQ�H[SUHVVLRQ�DUH�GRQH�LQ�D�SDUWLFXODU�RUGHU�GHSHQGLQJ�RQ�WKHLU�SUHFHGHQFH
�SULRULW\���7KH�IROORZLQJ�WDEOH�VKRZV�WKH�GHIDXOW�RUGHU�RI�RSHUDWLRQV�IURP�WRS�WR�ERWWRP�

1RWH��,W�LV�QRW�QHFHVVDU\�WR�XVH�SDUHQWKHVHV�ZLWK�%RROHDQ�H[SUHVVLRQV��EXW�LW�GRHV�PDNH�WKH�WH[W�HDVLHU
WR�UHDG�

)RU�PRUH�LQIRUPDWLRQ�RQ�RSHUDWRUV��VHH�3/�64/�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH���
³)XQGDPHQWDOV�´

2SHUDWRU 2SHUDWLRQ



��127 ([SRQHQWLDWLRQ��ORJLFDO�QHJDWLRQ

���� ,GHQWLW\��QHJDWLRQ


��� 0XOWLSOLFDWLRQ��GLYLVLRQ

������__ $GGLWLRQ��VXEWUDFWLRQ��FRQFDWHQDWLRQ

 ��� �����!��� ��! ��,6�18//��/,.(�
%(7:((1��,1

&RPSDULVRQ

$1' &RQMXQFWLRQ

25 ,QFOXVLRQ



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

2SHUDWRUV�LQ�3/�64/

:KHQ�ZRUNLQJ�ZLWK�QXOOV��\RX�FDQ�DYRLG�VRPH�FRPPRQ�PLVWDNHV�E\�NHHSLQJ�LQ�PLQG�WKH�IROORZLQJ
UXOHV�

� &RPSDULVRQV�LQYROYLQJ�QXOOV�DOZD\V�\LHOG�18//�

� $SSO\LQJ�WKH�ORJLFDO�RSHUDWRU�127�WR�D�QXOO�\LHOGV�18//�

� ,Q�FRQGLWLRQDO�FRQWURO�VWDWHPHQWV��LI�WKH�FRQGLWLRQ�\LHOGV�18//��LWV�DVVRFLDWHG�VHTXHQFH�RI
VWDWHPHQWV�LV�QRW�H[HFXWHG�

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

([DPSOHV

� ,QFUHPHQW�WKH�FRXQWHU�IRU�D�ORRS�

� 6HW�WKH�YDOXH�RI�D�%RROHDQ�IODJ�

� 9DOLGDWH�DQ�HPSOR\HH�QXPEHU�LI�LW
FRQWDLQV�D�YDOXH�

2SHUDWRUV�LQ�3/�64/

YBFRXQW � �YBFRXQW�����

YBHTXDO � ��YBQ�� �YBQ���

YBYDOLG � ��YBHPSQR�,6�127�18//��



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

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

8VLQJ�%LQG�9DULDEOHV

7R�UHIHUHQFH�D�ELQG�YDULDEOH�LQ�3/�64/�
\RX�PXVW�SUHIL[�LWV�QDPH�ZLWK�D�FRORQ�����

([DPSOH
9$5,$%/(� JBVDODU\�180%(5
'(&/$5(
���YBVDO HPS�VDO�7<3(�
%(*,1
���6(/(&7 VDO
���,172 YBVDO
���)520 HPS
���:+(5( HPSQR� ������
���JBVDODU\��� �YBVDO�
(1'�
�

3ULQWLQJ�%LQG�9DULDEOHV

,Q�64/
3OXV�\RX�FDQ�GLVSOD\�WKH�YDOXH�RI�WKH�ELQG�YDULDEOH�XVLQJ�WKH�35,17�FRPPDQG�

64/!��35,17�JBVDODU\

*B6$/$5<
��������
��������



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

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

3URJUDPPLQJ�*XLGHOLQHV

0DNH�FRGH�PDLQWHQDQFH�HDVLHU�E\�

� 'RFXPHQWLQJ�FRGH�ZLWK�FRPPHQWV

� 'HYHORSLQJ�D�FDVH�FRQYHQWLRQ�IRU�WKH
FRGH

� 'HYHORSLQJ�QDPLQJ�FRQYHQWLRQV�IRU
LGHQWLILHUV�DQG�RWKHU�REMHFWV

� (QKDQFLQJ�UHDGDELOLW\�E\�LQGHQWLQJ

3URJUDPPLQJ�*XLGHOLQHV

)ROORZ�WKHVH�SURJUDPPLQJ�JXLGHOLQHV�WR�SURGXFH�FOHDU�FRGH�DQG�UHGXFH�PDLQWHQDQFH�ZKHQ
GHYHORSLQJ�D�3/�64/�EORFN�

&RGH�&RQYHQWLRQV

7KH�IROORZLQJ�WDEOH�JLYHV�JXLGHOLQHV�IRU�ZULWLQJ�FRGH�LQ�XSSHUFDVH�RU�ORZHUFDVH�WR�KHOS�\RX�WR
GLVWLQJXLVK�NH\ZRUGV�IURP�QDPHG�REMHFWV�

&DWHJRU\ &DVH�&RQYHQWLRQ ([DPSOHV

64/�VWDWHPHQWV 8SSHUFDVH 6(/(&7��,16(57

3/�64/�NH\ZRUGV 8SSHUFDVH '(&/$5(��%(*,1��,)

'DWDW\SHV 8SSHUFDVH 9$5&+$5���%22/($1

,GHQWLILHUV�DQG�SDUDPHWHUV /RZHUFDVH YBVDO��HPSBFXUVRU��JBVDO��SBHPSQR

'DWDEDVH�WDEOHV�DQG�FROXPQV /RZHUFDVH HPS��RUGHUGDWH��GHSWQR



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

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

&RGH�1DPLQJ�&RQYHQWLRQV

$YRLG�DPELJXLW\�

� 7KH�QDPHV�RI�ORFDO�YDULDEOHV�DQG�IRUPDO
SDUDPHWHUV�WDNH�SUHFHGHQFH�RYHU�WKH
QDPHV�RI�GDWDEDVH�WDEOHV�

� 7KH�QDPHV�RI�FROXPQV�WDNH�SUHFHGHQFH
RYHU�WKH�QDPHV�RI�ORFDO�YDULDEOHV�

&RGH�1DPLQJ�&RQYHQWLRQV

7KH�IROORZLQJ�WDEOH�VKRZV�D�VHW�RI�SUHIL[HV�DQG�VXIIL[HV�WR�GLVWLQJXLVK�LGHQWLILHUV�IURP�RWKHU
LGHQWLILHUV��IURP�GDWDEDVH�REMHFWV��DQG�IURP�RWKHU�QDPHG�REMHFWV�

,GHQWLILHU 1DPLQJ�&RQYHQWLRQ ([DPSOH

9DULDEOH YBQDPH YBVDO

&RQVWDQW FBQDPH FBFRPSDQ\BQDPH

&XUVRU QDPHBFXUVRU HPSBFXUVRU

([FHSWLRQ HBQDPH HBWRRBPDQ\

7DEOH�W\SH QDPHBWDEOHBW\SH DPRXQWBWDEOHBW\SH

7DEOH QDPHBWDEOH RUGHUBWRWDOBWDEOH

5HFRUG�W\SH QDPHBUHFRUGBW\SH HPSBUHFRUGBW\SH

5HFRUG QDPHBUHFRUG FXVWRPHUBUHFRUG

64/
3OXV�VXEVWLWXWLRQ
YDULDEOH��DOVR�UHIHUUHG�WR�DV
VXEVWLWXWLRQ�SDUDPHWHU�

SBQDPH SBVDO

64/
3OXV�JOREDO�YDULDEOH
�DOVR�UHIHUUHG�WR�DV�KRVW�RU
ELQG�YDULDEOH�

JBQDPH JB\HDUBVDO



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

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

,QGHQWLQJ�&RGH

)RU�FODULW\��LQGHQW�HDFK�OHYHO�RI�FRGH�

([DPSOH

%(*,1
��,)�[ ��7+(1
�����\� ��
��(1'�,)�
(1'�

'(&/$5(
��YBGHSWQR 180%(5����
��YBORFDWLRQ 9$5&+$5������
%(*,1
��6(/(&7 GHSWQR�
��������� ORF
��,172 YBGHSWQR�

YBORFDWLRQ
��)520 GHSW
��:+(5( GQDPH� �
6$/(6
�
���
(1'�

,QGHQWLQJ�&RGH

)RU�FODULW\��DQG�WR�HQKDQFH�UHDGDELOLW\��LQGHQW�HDFK�OHYHO�RI�FRGH��7R�VKRZ�VWUXFWXUH��\RX�FDQ�GLYLGH
OLQHV�XVLQJ�FDUULDJH�UHWXUQV�DQG�LQGHQW�OLQHV�XVLQJ�VSDFHV�RU�WDEV��&RPSDUH�WKH�IROORZLQJ�,)
VWDWHPHQWV�IRU�UHDGDELOLW\�

,)�[!\�7+(1�YBPD[� [�(/6(�YBPD[� \�(1'�,)�

,)�[�!�\�7+(1
���YBPD[�� �[�
(/6(�
���YBPD[�� �\�
(1'�,)�



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

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

'HWHUPLQLQJ�9DULDEOH�6FRSH
&ODVV�([HUFLVH
���

'(&/$5(

��9B6$/ 180%(5������� �������

��9B&200 180%(5������� �9B6$/�
�����

��9B0(66$*( 9$5&+$5�������� �
�HOLJLEOH�IRU�FRPPLVVLRQ
�

%(*,1����

��'(&/$5(

����9B6$/ 180%(5������� �������

����9B&200�� 180%(5������� ���

����9B727$/B&203 180%(5������� �9B6$/���9B&200�

��%(*,1����

����9B0(66$*(�� �
&/(5.�QRW
__9B0(66$*(�

��(1'�

����9B0(66$*(�� �
6$/(60$1
__9B0(66$*(�

(1'�

&ODVV�([HUFLVH

(YDOXDWH�WKH�3/�64/�EORFN�RQ�WKH�VOLGH��'HWHUPLQH�HDFK�RI�WKH�IROORZLQJ�YDOXHV�DFFRUGLQJ�WR�WKH
UXOHV�RI�VFRSLQJ�

��� 7KH�YDOXH�RI�9B0(66$*(�LQ�WKH�VXEEORFN�

��� 7KH�YDOXH�RI�9B727$/B&203�LQ�WKH�PDLQ�EORFN�

��� 7KH�YDOXH�RI�9B&200�LQ�WKH�VXEEORFN�

��� 7KH�YDOXH�RI�9B&200�LQ�WKH�PDLQ�EORFN�

��� 7KH�YDOXH�RI�9B0(66$*(�LQ�WKH�PDLQ�EORFN�



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

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

6XPPDU\

� 3/�64/�EORFN�VWUXFWXUH��1HVWLQJ
EORFNV�DQG�VFRSLQJ�UXOHV

� 3/�64/�SURJUDPPLQJ�

± )XQFWLRQV

± 'DWDW\SH�FRQYHUVLRQV

± 2SHUDWRUV

± %LQG�YDULDEOHV

± &RQYHQWLRQV�DQG�JXLGHOLQHV

'(&/$5(

%(*,1

(;&(37,21

(1'�

6XPPDU\

$�EORFN�FDQ�KDYH�DQ\�QXPEHU�RI�QHVWHG�EORFNV�GHILQHG�ZLWKLQ�LWV�H[HFXWDEOH�SDUW��%ORFNV�GHILQHG
ZLWKLQ�D�EORFN�DUH�FDOOHG�VXE�EORFNV��<RX�FDQ�QHVW�EORFNV�RQO\�LQ�H[HFXWDEOH�SDUW�RI�D�EORFN�

3/�64/�SURYLGHV�PDQ\�SRZHUIXO�IXQFWLRQV�WR�KHOS�\RX�PDQLSXODWH�GDWD��&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��7KH�VHFRQG�GDWDW\SH
LV�WKH�RXWSXW�GDWDW\SH�

&RPSDULVRQ�RSHUDWRUV�FRPSDUH�RQH�H[SUHVVLRQ�WR�DQRWKHU��7KH�UHVXOW�LV�DOZD\V�WUXH��IDOVH��RU�QXOO�
7\SLFDOO\��\RX�XVH�FRPSDULVRQ�RSHUDWRUV�LQ�FRQGLWLRQDO�FRQWURO�VWDWHPHQWV�DQG�LQ�WKH�:+(5(
FODXVH�RI�64/�GDWD�PDQLSXODWLRQ�VWDWHPHQWV��7KH�UHODWLRQDO�RSHUDWRUV�DOORZ�\RX�WR�FRPSDUH
DUELWUDULO\�FRPSOH[�H[SUHVVLRQV�

9DULDEOHV�GHFODUHG�LQ�64/
3OXV�DUH�FDOOHG�ELQG�YDULDEOHV��7R�UHIHUHQFH�WKHVH�YDULDEOHV�LQ�3/�64/
SURJUDPV��WKH\�VKRXOG�EH�SUHFHGHG�E\�D�FRORQ�



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

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

3UDFWLFH�2YHUYLHZ

� 5HYLHZLQJ�VFRSLQJ�DQG�QHVWLQJ�UXOHV

� 'HYHORSLQJ�DQG�WHVWLQJ�3/�64/�EORFNV

3UDFWLFH�2YHUYLHZ

7KLV�SUDFWLFH�UHLQIRUFHV�WKH�EDVLFV�RI�3/�64/�SUHVHQWHG�LQ�WKH�OHVVRQ��LQFOXGLQJ�WKH�UXOHV�IRU�QHVWLQJ
3/�64/�EORFNV�RI�FRGH�DV�ZHOO�DV�KRZ�WR�H[HFXWH�DQG�WHVW�WKHLU�3/�64/�FRGH�

3DSHU�%DVHG�4XHVWLRQV

4XHVWLRQV���DQG���DUH�SDSHU�EDVHG�TXHVWLRQV�



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

3UDFWLFH���

3/�64/�%ORFN

'(&/$5(

YBZHLJKW180%(5����� �����

YBPHVVDJH 9$5&+$5�������� �
3URGXFW������
�

%(*,1

�
�68%�%/2&.�
�

��'(&/$5(

��YBZHLJKW ��180%(5����� ���

��YBPHVVDJH ��9$5&+$5�������� �
3URGXFW������
�

��YBQHZBORFQ ��9$5&+$5������� �
(XURSH
�

��%(*,1

��YBZHLJKW�� �YBZHLJKW�����

��YBQHZBORFQ�� �
:HVWHUQ�
�__�YBQHZBORFQ�

��(1'�

YBZHLJKW�� �YBZHLJKW�����

YBPHVVDJH�� �YBPHVVDJH�__�
�LV�LQ�VWRFN
�

YBQHZBORFQ �� �
:HVWHUQ�
�__�YBQHZBORFQ�

(1'�

�� (YDOXDWH�WKH�3/�64/�EORFN�DERYH�DQG�GHWHUPLQH�WKH�GDWDW\SH�DQG�YDOXH�RI�HDFK�RI�WKH�IROORZLQJ
YDULDEOHV�DFFRUGLQJ�WR�WKH�UXOHV�RI�VFRSLQJ�

D�� 7KH�YDOXH�RI�9B:(,*+7�LQ�WKH�VXEEORFN�LV�

E�� 7KH�YDOXH�RI�9B1(:B/2&1�LQ�WKH�VXEEORFN�LV�

F�� 7KH�YDOXH�RI�9B:(,*+7�LQ�WKH�PDLQ�EORFN�LV�

G�� 7KH�YDOXH�RI�9B0(66$*(�LQ�WKH�PDLQ�EORFN�LV�

H�� 7KH�YDOXH�RI�9B1(:B/2&1�LQ�WKH�PDLQ�EORFN�LV�



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

3UDFWLFH�����FRQWLQXHG�

6FRSH�([DPSOH

��'(&/$5(

����YBFXVWRPHU 9$5&+$5������� �
:RPDQVSRUW
�

����YBFUHGLWBUDWLQJ 9$5&+$5������� �
(;&(//(17
�

��%(*,1

'(&/$5(

��YBFXVWRPHU 180%(5����� �����

��YBQDPH 9$5&+$5������� �
8QLVSRUWV
�

%(*,1

��YBFXVWRPHU YBQDPH YBFUHGLWBUDWLQJ

(1'�

��YBFXVWRPHU YBQDPH YBFUHGLWBUDWLQJ

��(1'�

��� 6XSSRVH�\RX�HPEHG�D�VXEEORFN�ZLWKLQ�D�EORFN��DV�VKRZQ�DERYH��<RX�GHFODUH�WZR�YDULDEOHV�
9B&86720(5�DQG�9B&5(',7B5$7,1*��LQ�WKH�PDLQ�EORFN��<RX�DOVR�GHFODUH�WZR�YDULDEOHV�
9B&86720(5�DQG�9B1$0(��LQ�WKH�VXEEORFN��'HWHUPLQH�WKH�YDOXHV�DQG�GDWDW\SHV�IRU�HDFK�RI�WKH
IROORZLQJ�FDVHV�

D�� 7KH�YDOXH�RI�9B&86720(5�LQ�WKH�VXEEORFN�LV�

E�� 7KH�YDOXH�RI�9B1$0(�LQ�WKH�VXEEORFN�LV�

F�� 7KH�YDOXH�RI�9B&5(',7B5$7,1*�LQ�WKH�VXEEORFN�LV�

G�� 7KH�YDOXH�RI�9B&86720(5�LQ�WKH�PDLQ�EORFN�LV�

H�� 7KH�YDOXH�RI�9B1$0(�LQ�WKH�PDLQ�EORFN�LV�

I�� 7KH�YDOXH�RI�9B&5(',7B5$7,1*�LQ�WKH�PDLQ�EORFN�LV�



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

3UDFWLFH�����FRQWLQXHG�

�� &UHDWH�DQG�H[HFXWH�D�3/�64/�EORFN�WKDW�DFFHSWV�WZR�QXPEHUV�WKURXJK�64/
3OXV�VXEVWLWXWLRQ
YDULDEOHV��7KH�ILUVW�QXPEHU�VKRXOG�EH�GLYLGHG�E\�WKH�VHFRQG�QXPEHU�DQG�KDYH�WKH�VHFRQG
QXPEHU�DGGHG�WR�WKH�UHVXOW��7KH�UHVXOW�VKRXOG�EH�VWRUHG�LQ�D�3/�64/�YDULDEOH�DQG�SULQWHG�RQ�WKH
VFUHHQ��RU�WKH�UHVXOW�VKRXOG�EH�ZULWWHQ�WR�D�64/
3OXV�YDULDEOH�DQG�SULQWHG�WR�WKH�VFUHHQ�

D� :KHQ�D�3/�64/�YDULDEOH�LV�XVHG�

3OHDVH�HQWHU�WKH�ILUVW�QXPEHU���

3OHDVH�HQWHU�WKH�VHFRQG�QXPEHU���

�������

3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�

E�� :KHQ�D�64/
3OXV�YDULDEOH�LV�XVHG�

3OHDVH�HQWHU�WKH�ILUVW�QXPEHU���

3OHDVH�HQWHU�WKH�VHFRQG�QXPEHU���

����

3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�

��*B5(68/7

����������

������

�� %XLOG�D�3/�64/�EORFN�WKDW�FRPSXWHV�WKH�WRWDO�FRPSHQVDWLRQ�IRU�RQH�\HDU��7KH�DQQXDO�VDODU\�
DQG�WKH�DQQXDO�ERQXV�SHUFHQWDJH�DUH�SDVVHG�WR�WKH�3/�64/�EORFN�WKURXJK�64/
3OXV�VXEVWLWXWLRQ
YDULDEOHV��DQG�WKH�ERQXV�QHHGV�WR�EH�FRQYHUWHG�IURP�D�ZKROH�QXPEHU�WR�D�GHFLPDO��IRU�H[DPSOH�����WR
������,I�WKH�VDODU\�LV�QXOO��VHW�LW�WR�]HUR�EHIRUH�FRPSXWLQJ�WKH�WRWDO�FRPSHQVDWLRQ��([HFXWH�WKH�3/�64/
EORFN��5HPLQGHU��8VH�WKH�19/�IXQFWLRQ�WR�KDQGOH�QXOO�YDOXHV�

1RWH��7R�WHVW�WKH�19/�IXQFWLRQ��W\SH�18//�DW�WKH�SURPSW��SUHVVLQJ�>5HWXUQ@�UHVXOWV�LQ�D�PLVVLQJ�
H[SUHVVLRQ�HUURU�

��3OHDVH�HQWHU�WKH�VDODU\�DPRXQW�������
��3OHDVH�HQWHU�WKH�ERQXV�SHUFHQWDJH����

��3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�

��*B727$/
���������
���������



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



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

����

,QWHUDFWLQJ�ZLWK
WKH�2UDFOH�6HUYHU



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

/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�OHDUQ�WR�HPEHG�VWDQGDUG�64/�6(/(&7��,16(57��83'$7(��DQG�'(/(7(
VWDWHPHQWV�LQ�3/�64/�EORFNV��<RX�ZLOO�DOVR�OHDUQ�KRZ�WR�FRQWURO�WUDQVDFWLRQV�DQG�GHWHUPLQH�WKH
RXWFRPH�RI�64/�'0/�VWDWHPHQWV�LQ�3/�64/�

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

2EMHFWLYHV
$IWHU�FRPSOHWLQJ�WKLV�OHVVRQ��\RX�VKRXOG
EH�DEOH�WR�GR�WKH�IROORZLQJ�

� :ULWH�D�VXFFHVVIXO�6(/(&7�VWDWHPHQW�LQ
3/�64/

� 'HFODUH�WKH�GDWDW\SH�DQG�VL]H�RI�D
3/�64/�YDULDEOH�G\QDPLFDOO\

� :ULWH�'0/�VWDWHPHQWV�LQ�3/�64/

� &RQWURO�WUDQVDFWLRQV�LQ�3/�64/

� 'HWHUPLQH�WKH�RXWFRPH�RI�64/�'0/
VWDWHPHQWV



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

2YHUYLHZ

:KHQ�\RX�QHHG�WR�H[WUDFW�LQIRUPDWLRQ�IURP�RU�DSSO\�FKDQJHV�WR�WKH�GDWDEDVH��\RX�PXVW�XVH�64/�
3/�64/�VXSSRUWV�IXOO�GDWD�PDQLSXODWLRQ�ODQJXDJH�DQG�WUDQVDFWLRQ�FRQWURO�FRPPDQGV�ZLWKLQ�64/�
<RX�FDQ�XVH�6(/(&7�VWDWHPHQWV�WR�SRSXODWH�YDULDEOHV�ZLWK�YDOXHV�TXHULHG�IURP�D�URZ�LQ�D�WDEOH�
<RXU�'0/��GDWD�PDQLSXODWLRQ��FRPPDQGV�FDQ�SURFHVV�PXOWLSOH�URZV�

&RPSDULQJ�64/�DQG�3/�64/�6WDWHPHQW�7\SHV

� $�3/�64/�EORFN�LV�QRW�D�WUDQVDFWLRQ�XQLW��&RPPLWV��VDYHSRLQWV��DQG�UROOEDFNV�DUH�LQGHSHQGHQW
RI�EORFNV��EXW�\RX�FDQ�LVVXH�WKHVH�FRPPDQGV�ZLWKLQ�D�EORFN�

� 3/�64/�GRHV�QRW�VXSSRUW�GDWD�GHILQLWLRQ�ODQJXDJH��''/���VXFK�DV�&5($7(�7$%/(��$/7(5
7$%/(��RU�'523�7$%/(�

� 3/�64/�GRHV�QRW�VXSSRUW�GDWD�FRQWURO�ODQJXDJH��'&/���VXFK�DV�*5$17�RU�5(92.(�

)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�'%06B64/�SDFNDJH��VHH�2UDFOH��6HUYHU�$SSOLFDWLRQ�'HYHORSHU¶V
*XLGH��5HOHDVH���

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

64/�6WDWHPHQWV�LQ�3/�64/

� ([WUDFW�D�URZ�RI�GDWD�IURP�WKH�GDWDEDVH
E\�XVLQJ�WKH�6(/(&7�FRPPDQG��2QO\�D
VLQJOH�VHW�RI�YDOXHV�FDQ�EH�UHWXUQHG�

� 0DNH�FKDQJHV�WR�URZV�LQ�WKH�GDWDEDVH
E\�XVLQJ�'0/�FRPPDQGV�

� &RQWURO�D�WUDQVDFWLRQ�ZLWK�WKH�&200,7�
52//%$&.��RU�6$9(32,17�FRPPDQG�

� 'HWHUPLQH�'0/�RXWFRPH�ZLWK�LPSOLFLW
FXUVRUV�



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

5HWULHYLQJ�'DWD�8VLQJ�3/�64/

8VH�WKH�6(/(&7�VWDWHPHQW�WR�UHWULHYH�GDWD�IURP�WKH�GDWDEDVH�

,Q�WKH�V\QWD[�

select_list is a list of at least one column and can include SQL expressions, row
functions, or group functions

variable_name is the scalar variable to hold the retrieved value

record_name is the PL/SQL RECORD to hold the retrieved values

table specifies the database table name

condition is composed of column names, expressions, constants, and comparison
operators, including PL/SQL variables and constants

7DNH�DGYDQWDJH�RI�WKH�IXOO�UDQJH�RI�2UDFOH�6HUYHU�V\QWD[�IRU�WKH�6(/(&7�VWDWHPHQW�

5HPHPEHU�WKDW�KRVW�YDULDEOHV�PXVW�EH�SUHIL[HG�ZLWK�D�FRORQ�

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

6(/(&7�6WDWHPHQWV�LQ�3/�64/

5HWULHYH�GDWD�IURP�WKH�GDWDEDVH�ZLWK
6(/(&7�

6\QWD[
6(/(&7��VHOHFWBOLVW
,172 �^YDULDEOHBQDPH>��YDULDEOHBQDPH@���

�_�UHFRUGBQDPH`
)520 �WDEOH
:+(5( �FRQGLWLRQ�



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

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

6(/(&7�6WDWHPHQWV�LQ�3/�64/

7KH�,172�FODXVH�LV�UHTXLUHG�

([DPSOH
'(&/$5(
��YBGHSWQR 180%(5����
��YBORF 9$5&+$5������
%(*,1
��6(/(&7 GHSWQR��ORF
��,172 YBGHSWQR��YBORF
��)520 GHSW
��:+(5( GQDPH� �
6$/(6
�
���
(1'�

,172�&ODXVH

7KH�,172�FODXVH�LV�PDQGDWRU\�DQG�RFFXUV�EHWZHHQ�WKH�6(/(&7�DQG�)520�FODXVHV��,W�LV�XVHG�WR
VSHFLI\�WKH�QDPHV�RI�YDULDEOHV�WR�KROG�WKH�YDOXHV�WKDW�64/�UHWXUQV�IURP�WKH�6(/(&7�FODXVH��<RX
PXVW�JLYH�RQH�YDULDEOH�IRU�HDFK�LWHP�VHOHFWHG��DQG�WKHLU�RUGHU�PXVW�FRUUHVSRQG�WR�WKH�LWHPV�VHOHFWHG�

<RX�XVH�WKH�,172�FODXVH�WR�SRSXODWH�HLWKHU�3/�64/�YDULDEOHV�RU�KRVW�YDULDEOHV�

4XHULHV�0XVW�5HWXUQ�2QH�DQG�2QO\�2QH�5RZ

6(/(&7�VWDWHPHQWV�ZLWKLQ�D�3/�64/�EORFN�IDOO�LQWR�WKH�$16,�FODVVLILFDWLRQ�RI�(PEHGGHG�64/��IRU
ZKLFK�WKH�IROORZLQJ�UXOH�DSSOLHV��TXHULHV�PXVW�UHWXUQ�RQH�DQG�RQO\�RQH�URZ��0RUH�WKDQ�RQH�URZ�RU�QR
URZ�JHQHUDWHV�DQ�HUURU�

3/�64/�GHDOV�ZLWK�WKHVH�HUURUV�E\�UDLVLQJ�VWDQGDUG�H[FHSWLRQV��ZKLFK�\RX�FDQ�WUDS�LQ�WKH�H[FHSWLRQ
VHFWLRQ�RI�WKH�EORFN�ZLWK�WKH�12B'$7$B)281'�DQG�722B0$1<B52:6�H[FHSWLRQV��H[FHSWLRQ
KDQGOLQJ�LV�FRYHUHG�LQ�D�VXEVHTXHQW�OHVVRQ���<RX�VKRXOG�FRGH�6(/(&7�VWDWHPHQWV�WR�UHWXUQ�D�VLQJOH
URZ�



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

*XLGHOLQHV

)ROORZ�WKHVH�JXLGHOLQHV�WR�UHWULHYH�GDWD�LQ�3/�64/�

� 7HUPLQDWH�HDFK�64/�VWDWHPHQW�ZLWK�D�VHPLFRORQ�����

� 7KH�,172�FODXVH�LV�UHTXLUHG�IRU�WKH�6(/(&7�VWDWHPHQW�ZKHQ�LW�LV�HPEHGGHG�LQ�3/�64/�

� 7KH�:+(5(�FODXVH�LV�RSWLRQDO�DQG�FDQ�EH�XVHG�WR�VSHFLI\�LQSXW�YDULDEOHV��FRQVWDQWV��OLWHUDOV��RU
3/�64/�H[SUHVVLRQV�

• Specify the same number of output variables in the INTO clause as database columns in the
SELECT clause. Be sure that they correspond positionally and that their datatypes are
compatible.

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

5HWULHYLQJ�'DWD�LQ�3/�64/
5HWULHYH�WKH�RUGHU�GDWH�DQG�WKH�VKLS�GDWH
IRU�WKH�VSHFLILHG�RUGHU�

([DPSOH
'(&/$5(
��YBRUGHUGDWH���RUG�RUGHUGDWH�7<3(�
��YBVKLSGDWH����RUG�VKLSGDWH�7<3(�
%(*,1
��6(/(&7���RUGHUGDWH��VKLSGDWH
��,172�����YBRUGHUGDWH��YBVKLSGDWH
��)520�����RUG
��:+(5(����LG� �����

���
(1'�



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

*XLGHOLQHV��FRQWLQXHG�

� 7R�HQVXUH�WKDW�WKH�GDWDW\SHV�RI�WKH�LGHQWLILHUV�PDWFK�WKH�GDWDW\SHV�RI�WKH�FROXPQV��XVH�WKH
�7<3(�DWWULEXWH��7KH�GDWDW\SH�DQG�QXPEHU�RI�YDULDEOHV�LQ�WKH�,172�FODXVH�PDWFK�WKRVH�LQ�WKH
6(/(&7�OLVW�

� 8VH�JURXS�IXQFWLRQV��VXFK�DV�680��LQ�D�64/�VWDWHPHQW��EHFDXVH�JURXS�IXQFWLRQV�DSSO\�WR
JURXSV�RI�URZV�LQ�D�WDEOH�

1RWH��*URXS�IXQFWLRQV�FDQQRW�EH�XVHG�LQ�3/�64/�V\QWD[��7KH\�DUH�XVHG�LQ�64/�VWDWHPHQWV�ZLWKLQ�D
3/�64/�EORFN�

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

5HWULHYLQJ�'DWD�LQ�3/�64/

5HWXUQ�WKH�VXP�RI�WKH�VDODULHV�IRU�DOO
HPSOR\HHV�LQ�WKH�VSHFLILHG�GHSDUWPHQW�

([DPSOH

'(&/$5(
��YBVXPBVDO���HPS�VDO�7<3(�
��YBGHSWQR �180%(5�127�18//�� ����
%(*,1
��6(/(&7 680�VDO������JURXS�IXQFWLRQ
��,172 YBVXPBVDO
��)520 HPS
��:+(5( GHSWQR� �YBGHSWQR�
(1'�



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

0DQLSXODWLQJ�'DWD�8VLQJ�3/�64/

<RX�PDQLSXODWH�GDWD�LQ�WKH�GDWDEDVH�E\�XVLQJ�WKH�'0/��GDWD�PDQLSXODWLRQ��FRPPDQGV��<RX�FDQ
LVVXH�WKH�'0/�FRPPDQGV�,16(57��83'$7(��DQG�'(/(7(�ZLWKRXW�UHVWULFWLRQ�LQ�3/�64/�
,QFOXGLQJ�&200,7�RU�52//%$&.�VWDWHPHQWV�LQ�WKH�3/�64/�FRGH�UHOHDVHV�URZ�ORFNV��DQG�WDEOH
ORFNV��

� 7KH�,16(57�VWDWHPHQW�DGGV�QHZ�URZV�RI�GDWD�WR�WKH�WDEOH�

� 7KH�83'$7(�VWDWHPHQW�PRGLILHV�H[LVWLQJ�URZV�LQ�WKH�WDEOH�

� 7KH�'(/(7(�VWDWHPHQW�UHPRYHV�XQZDQWHG�URZV�IURP�WKH�WDEOH�

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

,16(57

83'$7(

'(/(7(

0DQLSXODWLQJ�'DWD�8VLQJ�3/�64/

0DNH�FKDQJHV�WR�GDWDEDVH�WDEOHV�E\�XVLQJ
'0/�FRPPDQGV�

� ,16(57

� 83'$7(

� '(/(7(



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

,QVHUWLQJ�'DWD

� 8VH�64/�IXQFWLRQV��VXFK�DV�86(5�DQG�6<6'$7(�

� *HQHUDWH�SULPDU\�NH\�YDOXHV�E\�XVLQJ�GDWDEDVH�VHTXHQFHV�

� 'HULYH�YDOXHV�LQ�WKH�3/�64/�EORFN�

� $GG�FROXPQ�GHIDXOW�YDOXHV�

1RWH��7KHUH�LV�QR�SRVVLELOLW\�IRU�DPELJXLW\�ZLWK�LGHQWLILHUV�DQG�FROXPQ�QDPHV�LQ�WKH�,16(57
VWDWHPHQW��$Q\�LGHQWLILHU�LQ�WKH�,16(57�FODXVH�PXVW�EH�D�GDWDEDVH�FROXPQ�QDPH�

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

,QVHUWLQJ�'DWD

$GG�QHZ�HPSOR\HH�LQIRUPDWLRQ�WR�WKH
(03�WDEOH�

([DPSOH
%(*,1
����,16(57�,172� HPS�HPSQR��HQDPH��MRE��GHSWQR�
����9$/8(6 �HPSQRBVHTXHQFH�1(;79$/��
+$5',1*
�

����� 
&/(5.
������
(1'�



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

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

8SGDWLQJ�'DWD

,QFUHDVH�WKH�VDODU\�RI�DOO�HPSOR\HHV�LQ�WKH
(03�WDEOH�ZKR�DUH�$QDO\VWV�

([DPSOH

'(&/$5(
��YBVDOBLQFUHDVH���HPS�VDO�7<3(�� ������
%(*,1
��83'$7( HPS
��6(7 VDO� �VDO���YBVDOBLQFUHDVH
��:+(5( MRE� �
$1$/<67
�
(1'�

8SGDWLQJ�DQG�'HOHWLQJ�'DWD

7KHUH�PD\�EH�DPELJXLW\�LQ�WKH�6(7�FODXVH�RI�WKH�83'$7(�VWDWHPHQW�EHFDXVH�DOWKRXJK�WKH�LGHQWLILHU
RQ�WKH�OHIW�RI�WKH�DVVLJQPHQW�RSHUDWRU�LV�DOZD\V�D�GDWDEDVH�FROXPQ��WKH�LGHQWLILHU�RQ�WKH�ULJKW�FDQ�EH
HLWKHU�D�GDWDEDVH�FROXPQ�RU�D�3/�64/�YDULDEOH�

5HPHPEHU�WKDW�WKH�:+(5(�FODXVH�LV�XVHG�WR�GHWHUPLQH�ZKLFK�URZV�DUH�DIIHFWHG��,I�QR�URZV�DUH
PRGLILHG��QR�HUURU�RFFXUV��XQOLNH�WKH�6(/(&7�VWDWHPHQW�LQ�3/�64/�

1RWH��3/�64/�YDULDEOH�DVVLJQPHQWV�DOZD\V�XVH�� �DQG�64/�FROXPQ�DVVLJQPHQWV�DOZD\V�XVH� �
5HFDOO�WKDW�LI�FROXPQ�QDPHV�DQG�LGHQWLILHU�QDPHV�DUH�LGHQWLFDO�LQ�WKH�:+(5(�FODXVH��WKH�2UDFOH
6HUYHU�ORRNV�WR�WKH�GDWDEDVH�ILUVW�IRU�WKH�QDPH�



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

'HOHWLQJ�'DWD

'HOHWH�D�VSHFLILHG�RUGHU�

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

'HOHWLQJ�'DWD

'HOHWH�URZV�WKDW�EHORQJ�WR�GHSDUWPHQW���
IURP�WKH�(03�WDEOH�

([DPSOH

'(&/$5(
��YBGHSWQR���HPS�GHSWQR�7<3(�� ����
%(*,1
��'(/(7(�)520���HPS
��:+(5(���������GHSWQR� �YBGHSWQR�
(1'�

'(&/$5(

��YBRUGLG RUG�RUGLG�7<3(�� �����

%(*,1

��'(/(7(�)520 LWHP

����:+(5( RUGLG� �YBRUGLG�

(1'�



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

1DPLQJ�&RQYHQWLRQV

$YRLG�DPELJXLW\�LQ�WKH�:+(5(�FODXVH�E\�DGKHULQJ�WR�D�QDPLQJ�FRQYHQWLRQ�WKDW�GLVWLQJXLVKHV
GDWDEDVH�FROXPQ�QDPHV�IURP�3/�64/�YDULDEOH�QDPHV�

� 'DWDEDVH�FROXPQV�DQG�LGHQWLILHUV�VKRXOG�KDYH�GLVWLQFW�QDPHV�

� 6\QWD[�HUURUV�FDQ�DULVH�EHFDXVH�3/�64/�FKHFNV�WKH�GDWDEDVH�ILUVW�IRU�D�FROXPQ�LQ�WKH�WDEOH�

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

1DPLQJ�&RQYHQWLRQV

� 8VH�D�QDPLQJ�FRQYHQWLRQ�WR�DYRLG
DPELJXLW\�LQ�WKH�:+(5(�FODXVH�

� 'DWDEDVH�FROXPQV�DQG�LGHQWLILHUV
VKRXOG�KDYH�GLVWLQFW�QDPHV�

� 6\QWD[�HUURUV�FDQ�DULVH�EHFDXVH�3/�64/
FKHFNV�WKH�GDWDEDVH�ILUVW�IRU�D�FROXPQ
LQ�WKH�WDEOH�



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

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

1DPLQJ�&RQYHQWLRQV
'(&/$5(
��RUGHUGDWH RUG�RUGHUGDWH�7<3(�
��VKLSGDWH��� RUG�VKLSGDWH�7<3(�
��RUGLG RUG�RUGLG�7<3(�� �����
%(*,1
��6(/(&7� RUGHUGDWH��VKLSGDWH
��,172��� RUGHUGDWH��VKLSGDWH
��)520��� RUG
��:+(5(�� RUGLG� �RUGLG�
(1'�
64/!��
'(&/$5(


(5525�DW�OLQH���
25$��������H[DFW�IHWFK�UHWXUQV�PRUH�WKDQ�UHTXHVWHG
QXPEHU�RI�URZV
25$��������DW�OLQH��

1DPLQJ�&RQYHQWLRQV��FRQWLQXHG�

7KH�H[DPSOH�VKRZQ�RQ�WKH�VOLGH�LV�GHILQHG�DV�IROORZV��5HWULHYH�WKH�GDWH�RUGHUHG�DQG�WKH�GDWH�VKLSSHG
IURP�WKH�RUG�WDEOH�IRU�RUGHU�QXPEHU������7KLV�H[DPSOH�UDLVHV�DQ�XQKDQGOHG�UXQWLPH�H[FHSWLRQ�

3/�64/�FKHFNV�ZKHWKHU�DQ�LGHQWLILHU�LV�D�FROXPQ�LQ�WKH�GDWDEDVH��LI�QRW��LW�LV�DVVXPHG�WR�EH�D�3/�64/
LGHQWLILHU�

1RWH��7KHUH�LV�QR�SRVVLELOLW\�IRU�DPELJXLW\�LQ�WKH�6(/(&7�FODXVH�EHFDXVH�DQ\�LGHQWLILHU�LQ�WKH
6(/(&7�FODXVH�PXVW�EH�D�GDWDEDVH�FROXPQ�QDPH��7KHUH�LV�QR�SRVVLELOLW\�IRU�DPELJXLW\�LQ�WKH�,172
FODXVH�EHFDXVH�LGHQWLILHUV�LQ�WKH�,172�FODXVH�PXVW�EH�3/�64/�YDULDEOHV��2QO\�LQ�WKH�:+(5(�FODXVH
LV�WKHUH�WKH�SRVVLELOLW\�RI�FRQIXVLRQ�

0RUH�LQIRUPDWLRQ�RQ�722B0$1<B52:6�DQG�RWKHU�H[FHSWLRQV�DUH�FRYHUHG�LQ�D�VXEVHTXHQW�OHVVRQ�



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

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

&200,7�DQG�52//%$&.
6WDWHPHQWV

� ,QLWLDWH�D�WUDQVDFWLRQ�ZLWK�WKH�ILUVW�'0/
FRPPDQG�WR�IROORZ�D�&200,7�RU
52//%$&.�

� 8VH�&200,7�DQG�52//%$&.�64/
VWDWHPHQWV�WR�WHUPLQDWH�D�WUDQVDFWLRQ
H[SOLFLWO\�

&RQWUROOLQJ�7UDQVDFWLRQV

<RX�FRQWURO�WKH�ORJLF�RI�WUDQVDFWLRQV�ZLWK�&200,7�DQG�52//%$&.�64/�VWDWHPHQWV��UHQGHULQJ
VRPH�JURXSV�RI�GDWDEDVH�FKDQJHV�SHUPDQHQW�ZKLOH�GLVFDUGLQJ�RWKHUV��$V�ZLWK�2UDFOH�6HUYHU��'0/
WUDQVDFWLRQV�VWDUW�DW�WKH�ILUVW�FRPPDQG�WR�IROORZ�D�&200,7�RU�52//%$&.�DQG�HQG�RQ�WKH�QH[W
VXFFHVVIXO�&200,7�RU�52//%$&.��7KHVH�DFWLRQV�PD\�RFFXU�ZLWKLQ�D�3/�64/�EORFN�RU�DV�D�UHVXOW
RI�HYHQWV�LQ�WKH�KRVW�HQYLURQPHQW��IRU�H[DPSOH��HQGLQJ�D�64/
3OXV�VHVVLRQ�DXWRPDWLFDOO\�FRPPLWV�WKH
SHQGLQJ�WUDQVDFWLRQ���7R�PDUN�DQ�LQWHUPHGLDWH�SRLQW�LQ�WKH�WUDQVDFWLRQ�SURFHVVLQJ��XVH�6$9(32,17�

6\QWD[

ZKHUH�� :25. LV�IRU�FRPSOLDQFH�ZLWK�$16,�VWDQGDUGV

1RWH��7KH�WUDQVDFWLRQ�FRQWURO�FRPPDQGV�DUH�DOO�YDOLG�ZLWKLQ�3/�64/��DOWKRXJK�WKH�KRVW�HQYLURQPHQW
PD\�SODFH�VRPH�UHVWULFWLRQ�RQ�WKHLU�XVH�

<RX�FDQ�DOVR�LQFOXGH�H[SOLFLW�ORFNLQJ�FRPPDQGV��VXFK�DV�/2&.�7$%/(�DQG�6(/(&7�����)25
83'$7(��LQ�D�EORFN��D�VXEVHTXHQW�OHVVRQ�ZLOO�FRYHU�PRUH�LQIRUPDWLRQ�RQ�WKH�)25�83'$7(
FRPPDQG���7KH\�VWD\�LQ�HIIHFW�XQWLO�WKH�HQG�RI�WKH�WUDQVDFWLRQ��$OVR��RQH�3/�64/�EORFN�GRHV�QRW
QHFHVVDULO\�LPSO\�RQH�WUDQVDFWLRQ�

&200,7�>:25.@�

52//%$&.�>:25.@�

6$9(32,17�VDYHSRLQWBQDPH�

52//%$&.�>:25.@�72�>6$9(32,17@�VDYHSRLQWBQDPH�



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

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

64/�&XUVRU

� $�FXUVRU�LV�D�SULYDWH�64/�ZRUN�DUHD�

� 7KHUH�DUH�WZR�W\SHV�RI�FXUVRUV�

± ,PSOLFLW�FXUVRUV

± ([SOLFLW�FXUVRUV

� 7KH�2UDFOH�6HUYHU�XVHV�LPSOLFLW�FXUVRUV
WR�SDUVH�DQG�H[HFXWH�\RXU�64/
VWDWHPHQWV�

� ([SOLFLW�FXUVRUV�DUH�H[SOLFLWO\�GHFODUHG
E\�WKH�SURJUDPPHU�

64/�&XUVRU

:KHQHYHU�\RX�LVVXH�D�64/�VWDWHPHQW��WKH�2UDFOH�6HUYHU�RSHQV�DQ�DUHD�RI�PHPRU\�LQ�ZKLFK�WKH
FRPPDQG�LV�SDUVHG�DQG�H[HFXWHG��7KLV�DUHD�LV�FDOOHG�D�FXUVRU�

:KHQ�WKH�H[HFXWDEOH�SDUW�RI�D�EORFN�LVVXHV�D�64/�VWDWHPHQW��3/�64/�FUHDWHV�DQ�LPSOLFLW�FXUVRU�
ZKLFK�KDV�WKH�64/�LGHQWLILHU��3/�64/�PDQDJHV�WKLV�FXUVRU�DXWRPDWLFDOO\��7KH�SURJUDPPHU�H[SOLFLWO\
GHFODUHV�DQG�QDPHV�DQ�H[SOLFLW�FXUVRU��7KHUH�DUH�IRXU�DWWULEXWHV�DYDLODEOH�LQ�3/�64/�WKDW�FDQ�EH
DSSOLHG�WR�FXUVRUV�

1RWH��0RUH�LQIRUPDWLRQ�DERXW�H[SOLFLW�FXUVRUV�LV�FRYHUHG�LQ�D�VXEVHTXHQW�OHVVRQ�

)RU�PRUH�LQIRUPDWLRQ��VHH �3/�64/�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH����³,QWHUDFWLRQ�ZLWK
2UDFOH�´



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

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

64/�&XUVRU�$WWULEXWHV

8VLQJ�64/�FXUVRU�DWWULEXWHV��\RX�FDQ�WHVW
WKH�RXWFRPH�RI�\RXU�64/�VWDWHPHQWV�
64/�52:&2817 1XPEHU�RI�URZV�DIIHFWHG�E\�WKH

PRVW�UHFHQW�64/�VWDWHPHQW��DQ
LQWHJHU YDOXH�

64/�)281' %RROHDQ�DWWULEXWH�WKDW�HYDOXDWHV�WR
758(�LI�WKH�PRVW�UHFHQW�64/�
VWDWHPHQW�DIIHFWV�RQH RU�PRUH�URZV

64/�127)281' %RROHDQ�DWWULEXWH�WKDW�HYDOXDWHV�WR
758(�LI�WKH�PRVW�UHFHQW�64/
VWDWHPHQW�GRHV�QRW�DIIHFW�DQ\�URZV

64/�,623(1 $OZD\V�HYDOXDWHV�WR�)$/6(�EHFDXVH
3/�64/�FORVHV�LPSOLFLW�FXUVRUV
LPPHGLDWHO\�DIWHU�WKH\�DUH�H[HFXWHG

64/�&XUVRU�$WWULEXWHV

64/�FXUVRU�DWWULEXWHV�DOORZ�\RX�WR�HYDOXDWH�ZKDW�KDSSHQHG�ZKHQ�WKH�LPSOLFLW�FXUVRU�ZDV�ODVW�XVHG�
<RX�XVH�WKHVH�DWWULEXWHV�LQ�3/�64/�VWDWHPHQWV�VXFK�DV�IXQFWLRQV��<RX�FDQQRW�XVH�WKHP�LQ�64/
VWDWHPHQWV�

<RX�FDQ�XVH�WKH�DWWULEXWHV�64/�52:&2817��64/�)281'��64/�127)281'��DQG
64/�,623(1�LQ�WKH�H[FHSWLRQ�VHFWLRQ�RI�D�EORFN�WR�JDWKHU�LQIRUPDWLRQ�DERXW�WKH�H[HFXWLRQ�RI�D�GDWD
PDQLSXODWLRQ�VWDWHPHQW��3/�64/�GRHV�QRW�FRQVLGHU�D�'0/�VWDWHPHQW�WKDW�DIIHFWV�QR�URZV�WR�KDYH
IDLOHG��XQOLNH�WKH�6(/(&7�VWDWHPHQW��ZKLFK�UHWXUQV�DQ�H[FHSWLRQ�



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

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

64/�&XUVRU�$WWULEXWHV
'HOHWH�URZV�WKDW�KDYH�WKH�VSHFLILHG�RUGHU
QXPEHU�IURP�WKH�,7(0�WDEOH��3ULQW�WKH
QXPEHU�RI�URZV�GHOHWHG�

([DPSOH
9$5,$%/(�URZVBGHOHWHG�9$5&+$5�����
'(&/$5(
��YBRUGLG��180%(5�� �����
%(*,1
��'(/(7(�)520��LWHP
��:+(5(��������RUGLG� �YBRUGLG�
���URZVBGHOHWHG�� ��64/�52:&2817�__
�����������������������
�URZV�GHOHWHG�
��
(1'�
�
35,17�URZVBGHOHWHG

64/�&XUVRU�$WWULEXWHV��FRQWLQXHG�

7KH�H[DPSOH�VKRZQ�RQ�WKH�VOLGH�LV�GHILQHG�DV�IROORZV��'HOHWH�WKH�URZV�IURP�WKH�RUG�WDEOH�IRU�RUGHU
QXPEHU������8VLQJ�WKH�64/�52:&2817��\RX�SULQW�WKH�QXPEHU�RI�URZV�GHOHWHG�



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

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

6XPPDU\

� (PEHG�64/�LQ�WKH�3/�64/�EORFN�

6(/(&7��,16(57��83'$7(��'(/(7(

� (PEHG�WUDQVDFWLRQ�FRQWURO�VWDWHPHQWV
LQ�D�3/�64/�EORFN�

&200,7��52//%$&.��6$9(32,17

6XPPDU\

7KH�'0/�FRPPDQGV�,16(57��83'$7(�DQG�'(/(7(�FDQ�EH�XVHG�LQ�3/�64/�SURJUDPV�ZLWKRXW
DQ\�UHVWULFWLRQ��7KH�&200,7�VWDWHPHQW�HQGV�WKH�FXUUHQW�WUDQVDFWLRQ�DQG�PDNHV�SHUPDQHQW�DQ\
FKDQJHV�PDGH�GXULQJ�WKDW�WUDQVDFWLRQ��7KH�52//%$&.�VWDWHPHQW�HQGV�WKH�FXUUHQW�WUDQVDFWLRQ
DQG�XQGRHV�DQ\�FKDQJHV�PDGH�GXULQJ�WKDW�WUDQVDFWLRQ��6$9(32,17�QDPHV�DQG�PDUNV�WKH�FXUUHQW
SRLQW�LQ�WKH�SURFHVVLQJ�RI�D�WUDQVDFWLRQ��8VHG�ZLWK�WKH�52//%$&.�72�VWDWHPHQW��VDYHSRLQWV�OHW
\RX�XQGR�SDUWV�RI�D�WUDQVDFWLRQ�LQVWHDG�RI�WKH�ZKROH�WUDQVDFWLRQ�



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

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

6XPPDU\
� 7KHUH�DUH�WZR�FXUVRU�W\SHV��LPSOLFLW�DQG
H[SOLFLW�

� ,PSOLFLW�FXUVRU�DWWULEXWHV�YHULI\�WKH
RXWFRPH�RI�'0/�VWDWHPHQWV�

± 64/�52:&2817

± 64/�)281'

± 64/�127)281'

± 64/�,623(1

� ([SOLFLW�FXUVRUV�DUH�GHILQHG�E\�WKH
SURJUDPPHU�

6XPPDU\��FRQWLQXHG�

$Q�LPSOLFLW�FXUVRU�LV�GHFODUHG�E\�3/�64/�IRU�HDFK�64/�GDWD�PDQLSXODWLRQ�VWDWHPHQW��3/�64/
SURYLGHV�IRXU�DWWULEXWHV�IRU�HDFK�FXUVRU��7KHVH�DWWULEXWHV�SURYLGH�\RX�ZLWK�XVHIXO�LQIRUPDWLRQ�DERXW
WKH�RSHUDWLRQV�WKDW�DUH�SHUIRUPHG�ZLWK�FXUVRUV��([SOLFLW�FXUVRUV�DUH�GHILQHG�E\�WKH�SURJUDPPHU�



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

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

3UDFWLFH�2YHUYLHZ

� &UHDWLQJ�D�3/�64/�EORFN�WR�VHOHFW�GDWD
IURP�D�WDEOH

� &UHDWLQJ�D�3/�64/�EORFN�WR�LQVHUW�GDWD
LQWR�D�WDEOH

� &UHDWLQJ�D�3/�64/�EORFN�WR�XSGDWH�GDWD
LQ�D�WDEOH

� &UHDWLQJ�D�3/�64/�EORFN�WR�GHOHWH�D
UHFRUG�IURP�D�WDEOH

3UDFWLFH�2YHUYLHZ

,Q�WKLV�SUDFWLFH��\RX�FUHDWH�SURFHGXUHV�WR�VHOHFW��LQSXW��XSGDWH��DQG�GHOHWH�LQIRUPDWLRQ�LQ�D�WDEOH��XVLQJ
EDVLF�64/�TXHU\�DQG�'0/�VWDWHPHQWV�ZLWKLQ�D�3/�64/�EORFN�



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

3UDFWLFH���

�� &UHDWH�D�3/�64/�EORFN�WKDW�VHOHFWV�WKH�PD[LPXP�GHSDUWPHQW�QXPEHU�LQ�WKH�'(37�WDEOH�DQG�VWRUHV
LW�LQ�D�64/
3OXV�YDULDEOH��3ULQW�WKH�UHVXOWV�WR�WKH�VFUHHQ��6DYH�\RXU�3/�64/�EORFN�WR�D�ILOH�QDPHG
S��T��VTO�

��*B0$;B'(3712
��������������

��������������

�� 0RGLI\�WKH�3/�64/�EORFN�\RX�FUHDWHG�LQ�H[HUFLVH���WR�LQVHUW�D�QHZ�GHSDUWPHQW�LQWR�WKH�'(37�WDEOH�
6DYH�\RXU�3/�64/�EORFN�WR�D�ILOH�QDPHG�S��T��VTO�

D� 5DWKHU�WKDQ�SULQWLQJ�WKH�GHSDUWPHQW�QXPEHU�UHWULHYHG�IURP�H[HUFLVH����DGG����WR�LW�DQG�XVH�LW�DV
WKH�GHSDUWPHQW�QXPEHU�IRU�WKH�QHZ�GHSDUWPHQW�

E�� 8VH�D�64/
3OXV�VXEVWLWXWLRQ�YDULDEOH�IRU�WKH�GHSDUWPHQW�QDPH�

F�� /HDYH�WKH�ORFDWLRQ�QXOO�IRU�QRZ�

G�� ([HFXWH�WKH�3/�64/�EORFN�

���������������3OHDVH�HQWHU�WKH�GHSDUWPHQW�QDPH��('8&$7,21

��3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�

H�� 'LVSOD\�WKH�QHZ�GHSDUWPHQW�WKDW�\RX�FUHDWHG�

'(3712�'1$0(������/2&

�����������������������

�������('8&$7,21

�� &UHDWH�D�3/�64/�EORFN�WKDW�XSGDWHV�WKH�ORFDWLRQ�IRU�DQ�H[LVWLQJ�GHSDUWPHQW��6DYH�\RXU�3/�64/�
EORFN�WR�D�ILOH�QDPHG�S��T��VTO�

D�� 8VH�D�64/
3OXV�VXEVWLWXWLRQ�YDULDEOH�IRU�WKH�GHSDUWPHQW�QXPEHU�

E�� 8VH�D�64/
3OXV�VXEVWLWXWLRQ�YDULDEOH�IRU�WKH�GHSDUWPHQW�ORFDWLRQ�

F�� 7HVW�WKH�3/�64/�EORFN�

��3OHDVH�HQWHU�WKH�GHSDUWPHQW�QXPEHU����
��3OHDVH�HQWHU�WKH�GHSDUWPHQW�ORFDWLRQ��+286721

��3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�



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

3UDFWLFH�����FRQWLQXHG�

G�� 'LVSOD\�WKH�GHSDUWPHQW�QXPEHU��GHSDUWPHQW�QDPH��DQG�ORFDWLRQ�IRU�WKH�XSGDWHG�GHSDUWPHQW�

��'(3712�'1$0( �/2&
����������������������������������
���������('8&$7,21�+286721

H�� 'LVSOD\�WKH�GHSDUWPHQW�WKDW�\RX�XSGDWHG�

�� &UHDWH�D�3/�64/�EORFN�WKDW�GHOHWHV�WKH�GHSDUWPHQW�FUHDWHG�LQ�H[HUFLVH����6DYH�\RXU�3/�64/�EORFN
WR�D�ILOH�QDPHG�S��T��VTO�

D�� 8VH�D�64/
3OXV�VXEVWLWXWLRQ�YDULDEOH�IRU�WKH�GHSDUWPHQW�QXPEHU�

E�� 3ULQW�WR�WKH�VFUHHQ�WKH�QXPEHU�RI�URZV�DIIHFWHG�

F�� 7HVW�WKH�3/�64/�EORFN�

��3OHDVH�HQWHU�WKH�GHSDUWPHQW�QXPEHU����

��3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�

��*B5(68/7
�������������������������������������������������������������
����URZ�V��GHOHWHG�

G�� :KDW�KDSSHQV�LI�\RX�HQWHU�D�GHSDUWPHQW�QXPEHU�WKDW�GRHV�QRW�H[LVW"

��3OHDVH�HQWHU�WKH�GHSDUWPHQW�QXPEHU����

��3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�

��*B5(68/7
�������������������������������������������������������������
����URZ�V��GHOHWHG�

H�� &RQILUP�WKDW�WKH�GHSDUWPHQW�KDV�EHHQ�GHOHWHG�

��QR�URZV�VHOHFWHG�



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

����

:ULWLQJ�&RQWURO�6WUXFWXUHV



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

/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�OHDUQ�DERXW�FRQGLWLRQDO�FRQWURO�ZLWKLQ�WKH�3/�64/�EORFN�E\�XVLQJ�,)
VWDWHPHQWV�DQG�ORRSV�

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

2EMHFWLYHV

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

� ,GHQWLI\�WKH�XVHV�DQG�W\SHV�RI�FRQWURO
VWUXFWXUHV

� &RQVWUXFW�DQ�,)�VWDWHPHQW

� &RQVWUXFW�DQG�LGHQWLI\�GLIIHUHQW�ORRS
VWDWHPHQWV

� 8VH�ORJLF�WDEOHV

� &RQWURO�EORFN�IORZ�XVLQJ�QHVWHG�ORRSV
DQG�ODEHOV



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

<RX�FDQ�FKDQJH�WKH�ORJLFDO�IORZ�RI�VWDWHPHQWV�ZLWKLQ�WKH�3/�64/�EORFN�ZLWK�D�QXPEHU�RI�FRQWURO
VWUXFWXUHV��7KLV�OHVVRQ�DGGUHVVHV�WZR�W\SHV�RI�3/�64/�FRQWURO�VWUXFWXUHV��FRQGLWLRQDO�FRQVWUXFWV�ZLWK
WKH�,)�VWDWHPHQW�DQG�/223�FRQWURO�VWUXFWXUHV��FRYHUHG�ODWHU�LQ�WKLV�OHVVRQ��

7KHUH�DUH�WKUHH�IRUPV�RI�,)�VWDWHPHQWV�

� ,)�7+(1�(1'�,)

� ,)�7+(1�(/6(�(1'�,)

� ,)�7+(1�(/6,)�(1'�,)

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

&RQWUROOLQJ�3/�64/�)ORZ
RI�([HFXWLRQ

<RX�FDQ�FKDQJH�WKH�ORJLFDO�IORZ�RI
VWDWHPHQWV�XVLQJ�FRQGLWLRQDO�,)
VWDWHPHQWV�DQG�ORRS�FRQWURO�VWUXFWXUHV�

&RQGLWLRQDO�,) �VWDWHPHQWV�

� ,)�7+(1�(1'�,)

� ,)�7+(1�(/6(�(1'�,)

� ,)�7+(1�(/6,)�(1'�,)



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

,)�6WDWHPHQWV

7KH�VWUXFWXUH�RI�WKH�3/�64/�,)�VWDWHPHQW�LV�VLPLODU�WR�WKH�VWUXFWXUH�RI�,)�VWDWHPHQWV�LQ�RWKHU
SURFHGXUDO�ODQJXDJHV��,W�DOORZV�3/�64/�WR�SHUIRUP�DFWLRQV�VHOHFWLYHO\�EDVHG�RQ�FRQGLWLRQV�

,Q�WKH�V\QWD[�

FRQGLWLRQ LV�D�%RROHDQ�YDULDEOH�RU�H[SUHVVLRQ��758(��)$/6(��RU�18//���,W
LV�DVVRFLDWHG�ZLWK�D�VHTXHQFH�RI�VWDWHPHQWV��ZKLFK�LV�H[HFXWHG�RQO\
LI�WKH�H[SUHVVLRQ�\LHOGV�758(��

7+(1 LV�D�FODXVH�WKDW�DVVRFLDWHV�WKH�%RROHDQ�H[SUHVVLRQ�WKDW�SUHFHGHV�LW
ZLWK�WKH�VHTXHQFH�RI�VWDWHPHQWV�WKDW�IROORZV�LW

VWDWHPHQWV FDQ�EH�RQH�RU�PRUH�3/�64/�RU�64/�VWDWHPHQWV��7KH\�PD\�LQFOXGH
IXUWKHU�,)�VWDWHPHQWV�FRQWDLQLQJ�VHYHUDO�QHVWHG�,)V��(/6(V��DQG�(/6,)V��

(/6,) LV�D�NH\ZRUG�WKDW�LQWURGXFHV�D�%RROHDQ�H[SUHVVLRQ��,I�WKH�ILUVW�FRQGLWLRQ�
\LHOGV�)$/6(�RU�18//�WKHQ�WKH�(/6,)�NH\ZRUG�LQWURGXFHV�DGGLWLRQDO�
FRQGLWLRQV��

(/6( LV�D�NH\ZRUG�WKDW�LI�FRQWURO�UHDFKHV�LW��WKH�VHTXHQFH�RI�VWDWHPHQWV�WKDW�IROORZV
LW�LV�H[HFXWHG

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

,)�6WDWHPHQWV

,)�FRQGLWLRQ�7+(1
��VWDWHPHQWV�
>(/6,)�FRQGLWLRQ�7+(1�
��VWDWHPHQWV�@
>(/6(�
��VWDWHPHQWV�@
(1'�,)�

6\QWD[

6LPSOH�,)�VWDWHPHQW�

6HW�WKH�PDQDJHU�,'�WR����LI�WKH�HPSOR\HH
QDPH�LV�2VERUQH�
,)�YBHQDPH� �
26%251(
�7+(1�
��YBPJU�� ����
(1'�,)��



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

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

6LPSOH�,)�6WDWHPHQWV

6HW�WKH�MRE�WLWOH�WR�6DOHVPDQ��WKH�GHSDUWPHQW
QXPEHU�WR�����DQG�WKH�FRPPLVVLRQ�WR����
RI�WKH�FXUUHQW�VDODU\�LI�WKH�ODVW�QDPH�LV
0LOOHU�

([DPSOH

�����
,)�YBHQDPH������ �
0,//(5
�7+(1
���YBMRE�������� �
6$/(60$1
������
���YBGHSWQR����� ����
���YBQHZBFRPP��� �VDO�
�������
(1'�,)�
�����

6LPSOH�,)�6WDWHPHQWV

,Q�WKH�H[DPSOH�RQ�WKH�VOLGH��3/�64/�SHUIRUPV�WKHVH�WKUHH�DFWLRQV��VHWWLQJ�WKH�YBMRE��YBGHSWQR��DQG
YBQHZBFRPP�YDULDEOHV��RQO\�LI�WKH�FRQGLWLRQ�LV�758(��,I�WKH�FRQGLWLRQ�LV�)$/6(�RU�18//��3/�64/
LJQRUHV�WKHP��,Q�HLWKHU�FDVH��FRQWURO�UHVXPHV�DW�WKH�QH[W�VWDWHPHQW�LQ�WKH�SURJUDP�IROORZLQJ�(1'�,)�

*XLGHOLQHV

� <RX�FDQ�SHUIRUP�DFWLRQV�VHOHFWLYHO\�EDVHG�RQ�FRQGLWLRQV�EHLQJ�PHW�

� :KHQ�ZULWLQJ�FRGH��UHPHPEHU�WKH�VSHOOLQJ�RI�WKH�NH\ZRUGV�

± (/6,)�LV�RQH�ZRUG�

± (1'�,)�LV�WZR�ZRUGV�

� ,I�WKH�FRQWUROOLQJ�%RROHDQ�FRQGLWLRQ�LV�758(��WKH�DVVRFLDWHG�VHTXHQFH�RI�VWDWHPHQWV�LV
H[HFXWHG��LI�WKH�FRQWUROOLQJ�%RROHDQ�FRQGLWLRQ�LV�)$/6(�RU�18//��WKH�DVVRFLDWHG�VHTXHQFH�RI
VWDWHPHQWV�LV�SDVVHG�RYHU��$Q\�QXPEHU�RI�(/6,)�FODXVHV�LV�SHUPLWWHG�

� 7KHUH�FDQ�EH�DW�PRVW�RQH�(/6(�FODXVH�

� ,QGHQW�WKH�FRQGLWLRQDOO\�H[HFXWHG�VWDWHPHQWV�IRU�FODULW\�



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

,)�7+(1�(/6(�6WDWHPHQW�([HFXWLRQ�)ORZ

,I�WKH�FRQGLWLRQ�LV�)$/6(�RU�18//��\RX�FDQ�XVH�WKH�(/6(�FODXVH�WR�FDUU\�RXW�RWKHU�DFWLRQV��$V�ZLWK�WKH
VLPSOH�,)�VWDWHPHQW��FRQWURO�UHVXPHV�LQ�WKH�SURJUDP�IURP�WKH�(1'�,)��)RU�H[DPSOH�

1HVWHG�,)�6WDWHPHQWV

(LWKHU�VHW�RI�DFWLRQV�RI�WKH�UHVXOW�RI�WKH�ILUVW�,)�VWDWHPHQW�FDQ�LQFOXGH�IXUWKHU�,)�VWDWHPHQWV�EHIRUH
VSHFLILF�DFWLRQV�DUH�SHUIRUPHG��7KH�7+(1�DQG�(/6(�FODXVHV�FDQ�LQFOXGH�,)�VWDWHPHQWV��(DFK�QHVWHG�,)
VWDWHPHQW�PXVW�EH�WHUPLQDWHG�ZLWK�D�FRUUHVSRQGLQJ�(1'�,)�

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

,)�7+(1�(/6(�6WDWHPHQW
([HFXWLRQ�)ORZ

,)�FRQGLWLRQ
758(

7+(1�DFWLRQV
�LQFOXGLQJ�IXUWKHU�,)V�

)$/6(

(/6(�DFWLRQV
�LQFOXGLQJ�IXUWKHU�,)V�

,)�FRQGLWLRQ��7+(1�

��VWDWHPHQW��

(/6(�

��,)�FRQGLWLRQ��7+(1�

����VWDWHPHQW��

��(1'�,)�

(1'�,)�

,)�FRQGLWLRQ��7+(1�

��VWDWHPHQW��

(/6(�

��VWDWHPHQW��

(1'�,)�



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

([DPSOH

6HW�WKH�MRE�WR�0DQDJHU�LI�WKH�HPSOR\HH�QDPH�LV�.LQJ��,I�WKH�HPSOR\HH�QDPH�LV�RWKHU�WKDQ�.LQJ��VHW
WKH�MRE�WR�&OHUN�

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

,)�7+(1�(/6(�6WDWHPHQWV

6HW�D�IODJ�IRU�RUGHUV�ZKHUH�WKHUH�DUH�IHZHU
WKDQ�ILYH�GD\V�EHWZHHQ�RUGHU�GDWH�DQG
VKLS�GDWH�

([DPSOH

���
,)�YBVKLSGDWH���YBRUGHUGDWH�����7+(1��
���YBVKLSBIODJ�� �
$FFHSWDEOH
�
(/6(
���YBVKLSBIODJ�� �
8QDFFHSWDEOH
�
(1'�,)�
���

,)�YBHQDPH�� �
.,1*
�7+(1

���YBMRE���� �
0$1$*(5
�

(/6(�

���YBMRE�� �
&/(5.
�

(1'�,)�



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

,)�7+(1�(/6,)�6WDWHPHQW�([HFXWLRQ�)ORZ

'HWHUPLQH�DQ�HPSOR\HH¶V�ERQXV�EDVHG�XSRQ�WKH�HPSOR\HH¶V�GHSDUWPHQW�

,Q�WKH�H[DPSOH��WKH�YDULDEOH�YBFRPP�ZLOO�EH�XVHG�WR�XSGDWH�WKH�&200�FROXPQ�LQ�WKH�(03�WDEOH�DQG
YBGHSWQR�UHSUHVHQWV�DQ�HPSOR\HH¶V�GHSDUWPHQW�QXPEHU�

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

,)�7+(1�(/6,)
6WDWHPHQW�([HFXWLRQ�)ORZ

,)�FRQGLWLRQ
758(

7+(1�DFWLRQV

)$/6(

(/6,)
FRQGLWLRQ

758(

7+(1�DFWLRQV

)$/6(

(/6(
DFWLRQV

���
,)�YBGHSWQR� ����7+(1�

��YBFRPP�� ������

(/6,)�YBGHSWQR� ����7+(1

��YBFRPP�� ������

(/6(�

��YBFRPP�� ������

(1'�,)�

���



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

,)�7+(1�(/6,)�6WDWHPHQWV

:KHQ�SRVVLEOH��XVH�WKH�(/6,)�FODXVH�LQVWHDG�RI�QHVWLQJ�,)�VWDWHPHQWV��7KH�FRGH�LV�HDVLHU�WR�UHDG�DQG
XQGHUVWDQG��DQG�WKH�ORJLF�LV�FOHDUO\�LGHQWLILHG��,I�WKH�DFWLRQ�LQ�WKH�(/6(�FODXVH�FRQVLVWV�SXUHO\�RI
DQRWKHU�,)�VWDWHPHQW��LW�LV�PRUH�FRQYHQLHQW�WR�XVH�WKH�(/6,)�FODXVH��7KLV�PDNHV�WKH�FRGH�FOHDUHU�E\
UHPRYLQJ�WKH�QHHG�IRU�QHVWHG�(1'�,)V�DW�WKH�HQG�RI�HDFK�IXUWKHU�VHW�RI�FRQGLWLRQV�DQG�DFWLRQV�

([DPSOH

7KH�H[DPSOH�,)�7+(1�(/6,)�VWDWHPHQW�DERYH�LV�IXUWKHU�GHILQHG�DV�IROORZV�

)RU�D�JLYHQ�YDOXH��FDOFXODWH�D�SHUFHQWDJH�RI�WKH�RULJLQDO�YDOXH��,I�WKH�YDOXH�LV�PRUH�WKDQ������WKHQ�WKH
FDOFXODWHG�YDOXH�LV�WZR�WLPHV�WKH�VWDUWLQJ�YDOXH��,I�WKH�YDOXH�LV�EHWZHHQ����DQG������WKHQ�WKH
FDOFXODWHG�YDOXH�LV�����RI�WKH�VWDUWLQJ�YDOXH��,I�WKH�HQWHUHG�YDOXH�LV�OHVV�WKDQ�����WKHQ�WKH�FDOFXODWHG
YDOXH�LV�����RI�WKH�VWDUWLQJ�YDOXH�

1RWH��$Q\�DULWKPHWLF�H[SUHVVLRQ�FRQWDLQLQJ�QXOO�YDOXHV�HYDOXDWHV�WR�QXOO�

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

,)�7+(1�(/6,)�6WDWHPHQWV

)RU�D�JLYHQ�YDOXH��FDOFXODWH�D�SHUFHQWDJH
RI�WKDW�YDOXH�EDVHG�RQ�D�FRQGLWLRQ�

([DPSOH

�����
,)����YBVWDUW�!�����7+(1
������YBVWDUW�� ���
�YBVWDUW�
(/6,)�YBVWDUW�! ����7+(1��������������
������YBVWDUW�� ����
�YBVWDUW�
(/6(
������YBVWDUW�� ����
�YBVWDUW�
(1'�,)�
�����

,)�FRQGLWLRQ��7+(1�

��VWDWHPHQW��

(/6,)�FRQGLWLRQ��7+(1�

��VWDWHPHQW��

(/6,)�FRQGLWLRQ��7+(1

��VWDWHPHQW��

(1'�,)�



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

%XLOGLQJ�/RJLFDO�&RQGLWLRQV

<RX�FDQ�EXLOG�D�VLPSOH�%RROHDQ�FRQGLWLRQ�E\�FRPELQLQJ�QXPEHU��FKDUDFWHU��RU�GDWH�H[SUHVVLRQV�ZLWK
D�FRPSDULVRQ�RSHUDWRU��,Q�JHQHUDO��KDQGOH�QXOO�YDOXHV�ZLWK�WKH�,6�18//�RSHUDWRU�

1XOO�LQ�([SUHVVLRQV�DQG�&RPSDULVRQV

� 7KH�,6�18//�FRQGLWLRQ�HYDOXDWHV�WR�758(�RQO\�LI�WKH�YDULDEOH�LW�LV�FKHFNLQJ�LV�18//�

� $Q\�H[SUHVVLRQ�FRQWDLQLQJ�D�QXOO�YDOXH�HYDOXDWHV�WR�18//��ZLWK�WKH�H[FHSWLRQ�RI�D
FRQFDWHQDWHG�H[SUHVVLRQ��ZKLFK�WUHDWV�WKH�QXOO�YDOXH�DV�DQ�HPSW\�VWULQJ�

([DPSOHV

%RWK�WKHVH�H[SUHVVLRQV�HYDOXDWH�WR�18//�LI�YBVDO�LV�18//�

,Q�WKH�IROORZLQJ�H[DPSOH�WKH�VWULQJ�GRHV�QRW�HYDOXDWH�WR�18//�LI�YBVWULQJ�LV�18//�

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

%XLOGLQJ�/RJLFDO�&RQGLWLRQV

� <RX�FDQ�KDQGOH�QXOO�YDOXHV�ZLWK�WKH�,6
18//�RSHUDWRU�

� $Q\�DULWKPHWLF�H[SUHVVLRQ�FRQWDLQLQJ�D
QXOO�YDOXH�HYDOXDWHV�WR�18//�

� &RQFDWHQDWHG�H[SUHVVLRQV�ZLWK�QXOO
YDOXHV�WUHDW�QXOO�YDOXHV�DV�DQ�HPSW\
VWULQJ�

YBVDO�!�����

YBVDO�
����


3/
__YBVWULQJ__
64/




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

%RROHDQ�&RQGLWLRQV�ZLWK�/RJLFDO�2SHUDWRUV

<RX�FDQ�EXLOG�D�FRPSOH[�%RROHDQ�FRQGLWLRQ�E\�FRPELQLQJ�VLPSOH�%RROHDQ�FRQGLWLRQV�ZLWK�WKH�ORJLFDO
RSHUDWRUV�$1'��25��DQG�127��,Q�WKH�ORJLF�WDEOHV�VKRZQ�LQ�WKH�VOLGH��)$/6(�WDNHV�SUHFHGHQFH�RQ�DQ
$1'�FRQGLWLRQ�DQG�758(�WDNHV�SUHFHGHQFH�LQ�DQ�25�FRQGLWLRQ��$1'�UHWXUQV�758(�RQO\�LI�ERWK�RI
LWV�RSHUDQGV�DUH�758(��25�UHWXUQV�)$/6(�RQO\�LI�ERWK�RI�LWV�RSHUDQGV�DUH�)$/6(��18//�$1'
758(�DOZD\V�HYDOXDWH�WR�18//�EHFDXVH�LW�LV�QRW�NQRZQ�LI�WKH�VHFRQG�RSHUDQG�HYDOXDWHV�WR�758(�RU
QRW�

1RWH��7KH�QHJDWLRQ�RI�18//��127�18//��UHVXOWV�LQ�D�QXOO�YDOXH�EHFDXVH�QXOO�YDOXHV�DUH
LQGHWHUPLQDWH�

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

/RJLF�7DEOHV

%XLOG�D�VLPSOH�%RROHDQ�FRQGLWLRQ�ZLWK�D
FRPSDULVRQ�RSHUDWRU�

127

758(

)$/6(

18//

25

758(

)$/6(

18//

758( )$/6( 18//

)$/6(

758(

18//

$1'

758(

)$/6(

18//

758( )$/6( 18//

758(

18// 18//

18//

)$/6( )$/6(

)$/6(

)$/6(

)$/6(

758(

758(

758(

758(758(

)$/6(

18// 18//

18//



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

%XLOGLQJ�/RJLFDO�&RQGLWLRQV

7KH�$1'�ORJLF�WDEOH�FDQ�KHOS�\RX�HYDOXDWH�WKH�SRVVLELOLWLHV�IRU�WKH�%RROHDQ�FRQGLWLRQ�RQ�WKH�VOLGH�

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

%RROHDQ�&RQGLWLRQV

:KDW�LV�WKH�YDOXH�RI�9B)/$*�LQ�HDFK�FDVH"

V_REORDER_FLAG V_AVAILABLE_FLAG V_FLAG

758( 758(

758( )$/6(

18// 758(

18// )$/6(

YBIODJ�� �YBUHRUGHUBIODJ�$1'�YBDYDLODEOHBIODJ���

758(

)$/6(

18//

)$/6(



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

,WHUDWLYH�&RQWURO��/223�6WDWHPHQWV

3/�64/�SURYLGHV�D�QXPEHU�RI�IDFLOLWLHV�WR�VWUXFWXUH�ORRSV�WR�UHSHDW�D�VWDWHPHQW�RU�VHTXHQFH�RI
VWDWHPHQWV�PXOWLSOH�WLPHV�

/RRSLQJ�FRQVWUXFWV�DUH�WKH�VHFRQG�W\SH�RI�FRQWURO�VWUXFWXUH�

� %DVLF�ORRS�WR�SURYLGH�UHSHWLWLYH�DFWLRQV�ZLWKRXW�RYHUDOO�FRQGLWLRQV

� )25�ORRSV�WR�SURYLGH�LWHUDWLYH�FRQWURO�RI�DFWLRQV�EDVHG�RQ�D�FRXQW

� :+,/(�ORRSV�WR�SURYLGH�LWHUDWLYH�FRQWURO�RI�DFWLRQV�EDVHG�RQ�D�FRQGLWLRQ

� (;,7�VWDWHPHQW�WR�WHUPLQDWH�ORRSV

)RU�PRUH�LQIRUPDWLRQ��VHH�3/�64/�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH����³&RQWURO�6WUXFWXUHV�´

1RWH��$QRWKHU�W\SH�RI�)25�/223��FXUVRU�)25�/223��LV�GLVFXVVHG�LQ�D�VXEVHTXHQW�OHVVRQ�

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

,WHUDWLYH�&RQWURO��/223
6WDWHPHQWV

� /RRSV�UHSHDW�D�VWDWHPHQW�RU�VHTXHQFH
RI�VWDWHPHQWV�PXOWLSOH�WLPHV�

� 7KHUH�DUH�WKUHH�ORRS�W\SHV�

± %DVLF�ORRS

± )25�ORRS

± :+,/(�ORRS



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

%DVLF�/RRS

7KH�VLPSOHVW�IRUP�RI�/223�VWDWHPHQW�LV�WKH�EDVLF��RU�LQILQLWH��ORRS��ZKLFK�HQFORVHV�D�VHTXHQFH�RI
VWDWHPHQWV�EHWZHHQ�WKH�NH\ZRUGV�/223�DQG�(1'�/223��(DFK�WLPH�WKH�IORZ�RI�H[HFXWLRQ�UHDFKHV
WKH�(1'�/223�VWDWHPHQW��FRQWURO�LV�UHWXUQHG�WR�WKH�FRUUHVSRQGLQJ�/223�VWDWHPHQW�DERYH�LW��$�EDVLF
ORRS�DOORZV�H[HFXWLRQ�RI�LWV�VWDWHPHQW�DW�OHDVW�RQFH��HYHQ�LI�WKH�FRQGLWLRQ�LV�DOUHDG\�PHW�XSRQ�HQWHULQJ
WKH�ORRS��:LWKRXW�WKH�(;,7�VWDWHPHQW��WKH�ORRS�ZRXOG�EH�LQILQLWH�

7KH�(;,7�6WDWHPHQW

<RX�FDQ�WHUPLQDWH�D�ORRS�XVLQJ�WKH�(;,7�VWDWHPHQW��&RQWURO�SDVVHV�WR�WKH�QH[W�VWDWHPHQW�DIWHU�WKH
(1'�/223�VWDWHPHQW��<RX�FDQ�LVVXH�(;,7�HLWKHU�DV�DQ�DFWLRQ�ZLWKLQ�DQ�,)�VWDWHPHQW�RU�DV�D
VWDQGDORQH�VWDWHPHQW�ZLWKLQ�WKH�ORRS��7KH�(;,7�VWDWHPHQW�PXVW�EH�SODFHG�LQVLGH�D�ORRS��,Q�WKH�ODWWHU
FDVH��\RX�FDQ�DWWDFK�D�:+(1�FODXVH�WR�DOORZ�FRQGLWLRQDO�WHUPLQDWLRQ�RI�WKH�ORRS��:KHQ�WKH�(;,7
VWDWHPHQW�LV�HQFRXQWHUHG��WKH�FRQGLWLRQ�LQ�WKH�:+(1�FODXVH�LV�HYDOXDWHG��,I�WKH�FRQGLWLRQ�\LHOGV
758(��WKH�ORRS�HQGV�DQG�FRQWURO�SDVVHV�WR�WKH�QH[W�VWDWHPHQW�DIWHU�WKH�ORRS��$�EDVLF�ORRS�FDQ�FRQWDLQ
PXOWLSOH�(;,7�VWDWHPHQWV�

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

%DVLF�/RRS

6\QWD[

/223����������������������
��VWDWHPHQW��
�������
��(;,7�>:+(1�FRQGLWLRQ@�
(1'�/223�

ZKHUH� FRQGLWLRQ LV�D�%RROHDQ�YDULDEOH�RU�
H[SUHVVLRQ��758(��)$/6(��
RU�18//��

���GHOLPLWHU

���VWDWHPHQWV

���(;,7�VWDWHPHQW

���GHOLPLWHU



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

%DVLF�/RRS��FRQWLQXHG�

7KH�EDVLF�ORRS�H[DPSOH�VKRZQ�RQ�WKH�VOLGH�LV�GHILQHG�DV�IROORZV��,QVHUW�WKH�ILUVW����QHZ�OLQH�LWHPV�IRU
RUGHU�QXPEHU�����

1RWH��$�EDVLF�ORRS�DOORZV�H[HFXWLRQ�RI�LWV�VWDWHPHQWV�DW�OHDVW�RQFH��HYHQ�LI�WKH�FRQGLWLRQ�KDV�EHHQ�PHW
XSRQ�HQWHULQJ�WKH�ORRS��SURYLGHG�WKH�FRQGLWLRQ�LV�SODFHG�LQ�WKH�ORRS�VXFK�WKDW�LW�LV�QRW�FKHFNHG�XQWLO
DIWHU�WKHVH�VWDWHPHQWV��+RZHYHU��LI�WKH�H[LW�FRQGLWLRQ�LV�SODFHG�DW�WKH�WRS�RI�WKH�ORRS��EHIRUH�DQ\�RI�WKH
RWKHU�H[HFXWDEOH�VWDWHPHQWV��DQG�WKDW�FRQGLWLRQ�LV�WUXH��WKH�ORRS�ZLOO�EH�H[LWHG�DQG�WKH�VWDWHPHQWV
QHYHU�H[HFXWHG�

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

%DVLF�/RRS

'(&/$5(
��YBRUGLG LWHP�RUGLG�7<3(�� �����
��YBFRXQWHU 180%(5����� ���
%(*,1
��/223
����,16(57�,172�LWHP�RUGLG��LWHPLG����
����9$/8(6�YBRUGLG��YBFRXQWHU��
����YBFRXQWHU�� �YBFRXQWHU�����
����(;,7�:+(1�YBFRXQWHU�!����
��(1'�/223�
(1'�

([DPSOH



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

)25�/RRS

)25�ORRSV�KDYH�WKH�VDPH�JHQHUDO�VWUXFWXUH�DV�WKH�EDVLF�ORRS��,Q�DGGLWLRQ��WKH\�KDYH�D�FRQWURO�VWDWHPHQW
DW�WKH�IURQW�RI�WKH�/223�NH\ZRUG�WR�GHWHUPLQH�WKH�QXPEHU�RI�LWHUDWLRQV�WKDW�3/�64/�SHUIRUPV�

,Q�WKH�V\QWD[�

FRXQWHU LV�DQ�LPSOLFLWO\�GHFODUHG�LQWHJHU�ZKRVH�YDOXH�DXWRPDWLFDOO\�LQFUHDVHV�RU�
GHFUHDVHV��GHFUHDVHV�LI�WKH�5(9(56(�NH\ZRUG�LV�XVHG��E\���RQ�HDFK�
LWHUDWLRQ�RI�WKH�ORRS�XQWLO�WKH�XSSHU�RU�ORZHU�ERXQG�LV�UHDFKHG

5(9(56( FDXVHV�WKH�FRXQWHU�WR�GHFUHPHQW�ZLWK�HDFK�LWHUDWLRQ�IURP�WKH�XSSHU�ERXQG�
WR�WKH�ORZHU�ERXQG��1RWH�WKDW�WKH�ORZHU�ERXQG�LV�VWLOO�UHIHUHQFHG�ILUVW��

ORZHUBERXQG VSHFLILHV�WKH�ORZHU�ERXQG�IRU�WKH�UDQJH�RI�FRXQWHU�YDOXHV

XSSHUBERXQG VSHFLILHV�WKH�XSSHU�ERXQG�IRU�WKH�UDQJH�RI�FRXQWHU�YDOXHV

'R�QRW�GHFODUH�WKH�FRXQWHU��LW�LV�GHFODUHG�LPSOLFLWO\�DV�DQ�LQWHJHU�

1RWH��The sequence of statements is executed each time the counter is incremented, as determined by
the two bounds. The lower bound and upper bound of the loop range can be literals, variables, or
expressions, but must evaluate to integers. If the lower bound of the loop range evaluates to a larger
integer than the upper bound, the sequence of statements will not be executed.

For example, statement1 is executed only once:

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

)25�/RRS
6\QWD[

� 8VH�D�)25�ORRS�WR�VKRUWFXW�WKH�WHVW�IRU
WKH�QXPEHU�RI�LWHUDWLRQV�

� 'R�QRW�GHFODUH�WKH�FRXQWHU��LW�LV
GHFODUHG�LPSOLFLWO\�

)25�FRXQWHU�LQ�>5(9(56(@�
����ORZHUBERXQG��XSSHUBERXQG�/223��
��VWDWHPHQW��
��VWDWHPHQW��
�������
(1'�/223�

)25�L�,1������/223�VWDWHPHQW���(1'�/223�



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

)25�/RRS��FRQWLQXHG�

1RWH��7KH�ORZHU�DQG�XSSHU�ERXQGV�RI�D�/223�VWDWHPHQW�GR�QRW�QHHG�WR�EH�QXPHULF�OLWHUDOV��7KH\�FDQ
EH�H[SUHVVLRQV�WKDW�FRQYHUW�WR�QXPHULF�YDOXHV�

([DPSOH

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

)25�/RRS
*XLGHOLQHV

� 5HIHUHQFH�WKH�FRXQWHU�ZLWKLQ�WKH�ORRS
RQO\��LW�LV�XQGHILQHG�RXWVLGH�WKH�ORRS�

� 8VH�DQ�H[SUHVVLRQ�WR�UHIHUHQFH�WKH
H[LVWLQJ�YDOXH�RI�D�FRXQWHU�

� 'R�not�UHIHUHQFH�WKH�FRXQWHU�DV�WKH�WDUJHW
RI�DQ�DVVLJQPHQW�

'(&/$5(

��YBORZHU 180%(5�� ���

��YBXSSHU 180%(5�� �����

%(*,1

��)25�L�,1�YBORZHU��YBXSSHU�/223

�����

��(1'�/223�

(1'�



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

)RU�/RRS

7KH�H[DPSOH�VKRZQ�RQ�WKH�VOLGH�LV�GHILQHG�DV�IROORZV��,QVHUW�WKH�ILUVW����QHZ�OLQH�LWHPV�IRU�RUGHU
QXPEHU������7KLV�LV�GRQH�XVLQJ�D�)25�ORRS�

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

)25�/RRS
,QVHUW�WKH�ILUVW����QHZ�OLQH�LWHPV�IRU�RUGHU
QXPEHU�����

([DPSOH

'(&/$5(
��YBRUGLG LWHP�RUGLG�7<3(�� �����
%(*,1
��)25�L�,1�������/223
����,16(57�,172�LWHP�RUGLG��LWHPLG����
����9$/8(6�YBRUGLG��L��
��(1'�/223�
(1'�



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

:+,/(�/RRS

<RX�FDQ�XVH�WKH�:+,/(�ORRS�WR�UHSHDW�D�VHTXHQFH�RI�VWDWHPHQWV�XQWLO�WKH�FRQWUROOLQJ�FRQGLWLRQ�LV�QR
ORQJHU�758(��7KH�FRQGLWLRQ�LV�HYDOXDWHG�DW�WKH�VWDUW�RI�HDFK�LWHUDWLRQ��7KH�ORRS�WHUPLQDWHV�ZKHQ�WKH
FRQGLWLRQ�LV�)$/6(��,I�WKH�FRQGLWLRQ�LV�)$/6(�DW�WKH�VWDUW�RI�WKH�ORRS��WKHQ�QR�IXUWKHU�LWHUDWLRQV�DUH
SHUIRUPHG�

,Q�WKH�V\QWD[�

 condition is a Boolean variable or expression (TRUE, FALSE, or NULL)

VWDWHPHQW FDQ�EH�RQH�RU�PRUH�3/�64/�RU�64/�VWDWHPHQWV

,I�WKH�YDULDEOHV�LQYROYHG�LQ�WKH�FRQGLWLRQV�GR�QRW�FKDQJH�GXULQJ�WKH�ERG\�RI�WKH�ORRS��WKHQ�WKH
FRQGLWLRQ�UHPDLQV�758(�DQG�WKH�ORRS�GRHV�QRW�WHUPLQDWH�

1RWH��,I�WKH�FRQGLWLRQ�\LHOGV�18//��WKH�ORRS�LV�E\SDVVHG�DQG�FRQWURO�SDVVHV�WR�WKH�QH[W�VWDWHPHQW�

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

:+,/(�/RRS

6\QWD[

8VH�WKH�:+,/(�ORRS�WR�UHSHDW�VWDWHPHQWV
ZKLOH�D�FRQGLWLRQ�LV�758(�

:+,/(�FRQGLWLRQ�/223
��VWDWHPHQW��
��VWDWHPHQW��
�������
(1'�/223�

&RQGLWLRQ�LV
HYDOXDWHG�DW�WKH�
EHJLQQLQJ�RI
HDFK�LWHUDWLRQ�



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

:+,/(�/RRS��FRQWLQXHG�

,Q�WKH�H[DPSOH�RQ�WKH�VOLGH��OLQH�LWHPV�DUH�EHLQJ�DGGHG�WR�WKH�,7(0�WDEOH�IRU�D�VSHFLILHG�RUGHU��7KH
XVHU�LV�SURPSWHG�IRU�WKH�RUGHU�QXPEHU��SBQHZBRUGHU��DQG�WKH�QXPEHU�RI�LWHPV�LQ�WKLV�RUGHU��SBLWHPV��
:LWK�HDFK�LWHUDWLRQ�WKURXJK�WKH�:+,/(�ORRS��D�FRXQWHU��YBFRXQW��LV�LQFUHPHQWHG��,I�WKH�QXPEHU�RI
LWHUDWLRQV�LV�OHVV�WKDQ�RU�HTXDO�WR�WKH�QXPEHU�RI�LWHPV�IRU�WKLV�RUGHU��WKH�FRGH�ZLWKLQ�WKH�ORRS�LV
H[HFXWHG�DQG�D�URZ�LV�LQVHUWHG�LQWR�WKH�,7(0�WDEOH��2QFH�WKH�FRXQWHU�H[FHHGV�WKH�QXPEHU�RI�LWHPV�IRU
WKLV�RUGHU��WKH�FRQGLWLRQ�FRQWUROOLQJ�WKH�ORRS�HYDOXDWHV�WR�IDOVH�DQG�WKH�ORRS�LV�WHUPLQDWHG�

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

:+,/(�/RRS
([DPSOH

$&&(37�SBQHZBRUGHU�352037�
(QWHU�WKH�RUGHU�QXPEHU��

$&&(37�SBLWHPV��
��352037�
(QWHU�WKH�QXPEHU�RI�LWHPV�LQ�WKLV�RUGHU��
�
'(&/$5(
YBFRXQW 180%(5����� ���
%(*,1
��:+,/(�YBFRXQW�� �	SBLWHPV�/223
����,16(57�,172�LWHP��RUGLG��LWHPLG�
����9$/8(6��	SBQHZBRUGHU��YBFRXQW��
����YBFRXQW�� �YBFRXQW�����
��(1'�/223�
��&200,7�
(1'�
�



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

1HVWHG�/RRSV�DQG�/DEHOV

<RX�FDQ�QHVW�ORRSV�WR�PXOWLSOH�OHYHOV��<RX�FDQ�QHVW�)25��:+,/(��DQG�EDVLF�ORRSV�ZLWKLQ�RQH
DQRWKHU��7KH�WHUPLQDWLRQ�RI�D�QHVWHG�ORRS�GRHV�QRW�WHUPLQDWH�WKH�HQFORVLQJ�ORRS�XQOHVV�DQ�H[FHSWLRQ
ZDV�UDLVHG��+RZHYHU��\RX�FDQ�ODEHO�ORRSV�DQG�H[LW�WKH�RXWHU�ORRS�ZLWK�WKH�(;,7�VWDWHPHQW�

/DEHO�QDPHV�IROORZ�WKH�VDPH�UXOHV�DV�RWKHU�LGHQWLILHUV��$�ODEHO�LV�SODFHG�EHIRUH�D�VWDWHPHQW��HLWKHU�RQ
WKH�VDPH�OLQH�RU�RQ�D�VHSDUDWH�OLQH��/DEHO�ORRSV�E\�SODFLQJ�WKH�ODEHO�EHIRUH�WKH�ZRUG�/223�ZLWKLQ
ODEHO�GHOLPLWHUV����ODEHO!!��

,I�WKH�ORRS�LV�ODEHOHG��WKH�ODEHO�QDPH�FDQ�RSWLRQDOO\�EH�LQFOXGHG�DIWHU�WKH�(1'�/223�VWDWHPHQW�IRU
FODULW\�

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

1HVWHG�/RRSV�DQG�/DEHOV

� 1HVW�ORRSV�WR�PXOWLSOH�OHYHOV�

� 8VH�ODEHOV�WR�GLVWLQJXLVK�EHWZHHQ
EORFNV�DQG�ORRSV�

� ([LW�WKH�RXWHU�ORRS�ZLWK�WKH�(;,7
VWDWHPHQW�UHIHUHQFLQJ�WKH�ODEHO�



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

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

1HVWHG�/RRSV�DQG�/DEHOV

���
%(*,1
����2XWHUBORRS!!
��/223
����YBFRXQWHU�� �YBFRXQWHU���
��(;,7�:+(1�YBFRXQWHU!���
������,QQHUBORRS!!
����/223
���������
������(;,7�2XWHUBORRS�:+(1�WRWDOBGRQH� �
<(6
�
���������/HDYH�ERWK�ORRSV
������(;,7�:+(1�LQQHUBGRQH� �
<(6
�
���������/HDYH�LQQHU�ORRS�RQO\
���������
����(1'�/223�,QQHUBORRS�
�������
��(1'�/223�2XWHUBORRS�
(1'�

1HVWHG�/RRSV�DQG�/DEHOV

,Q�WKH�H[DPSOH�RQ�WKH�VOLGH��WKHUH�DUH�WZR�ORRSV��7KH�RXWHU�ORRS�LV�LGHQWLILHG�E\�WKH�ODEHO�
��2XWHUB/RRS!!�DQG�WKH�LQQHU�ORRS�LV�LGHQWLILHG�E\�WKH�ODEHO���,QQHUB/RRS!!��ORRSV�E\�SODFLQJ�WKH
ODEHO�EHIRUH�WKH�ZRUG�/223�ZLWKLQ�ODEHO�GHOLPLWHUV����ODEHO!!���7KH�LQQHU�ORRS�LV�QHVWHG�ZLWKLQ�WKH
RXWHU�ORRS��7KH�ODEHO�QDPHV�DUH�LQFOXGHG�DIWHU�WKH�(1'�/223�VWDWHPHQW�IRU�FODULW\�



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

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

&KDQJH�WKH�ORJLFDO�IORZ�RI�VWDWHPHQWV�E\
XVLQJ�FRQWURO�VWUXFWXUHV�

� &RQGLWLRQDO��,)�VWDWHPHQW�

� /RRSV�

± %DVLF�ORRS

± )25�ORRS

± :+,/(�ORRS

± (;,7�VWDWHPHQW

6XPPDU\

6XPPDU\

$�FRQGLWLRQDO�FRQWURO�FRQVWUXFW�FKHFNV�IRU�WKH�YDOLGLW\�RI�D�FRQGLWLRQ�DQG�DFFRUGLQJO\�SHUIRUPV�D
FRUUHVSRQGLQJ�DFWLRQ��<RX�XVH�WKH�,)�FRQVWUXFW�WR�SHUIRUP�D�FRQGLWLRQDO�H[HFXWLRQ�RI�VWDWHPHQWV�

$Q�LWHUDWLYH�FRQWURO�FRQVWUXFW�H[HFXWHV�D�VHTXHQFH�RI�VWDWHPHQWV�UHSHDWHGO\��DV�ORQJ�DV�D�VSHFLILHG
FRQGLWLRQ�KROGV�758(��<RX�XVH�WKH�YDULRXV�ORRS�FRQVWUXFWV�WR�SHUIRUP�LWHUDWLYH�RSHUDWLRQV�



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

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

3UDFWLFH�2YHUYLHZ

� 3HUIRUPLQJ�FRQGLWLRQDO�DFWLRQV�XVLQJ
WKH�,)�VWDWHPHQW

� 3HUIRUPLQJ�LWHUDWLYH�VWHSV�XVLQJ�WKH
ORRS�VWUXFWXUH

3UDFWLFH�2YHUYLHZ

,Q�WKLV�SUDFWLFH��\RX�FUHDWH�3/�64/�EORFNV�WKDW�LQFRUSRUDWH�ORRSV�DQG�FRQGLWLRQDO�FRQWURO�VWUXFWXUHV�



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

(PSOR\HH�1XPEHU 6DODU\ 5HVXOWLQJ�&RPPLVVLRQ

���� ��� ��

���� ���� ���

���� ���� ���

���� 18// �

3UDFWLFH���

�� 5XQ�WKH�VFULSW�ODE��B��VTO�WR�FUHDWH�WKH�0(66$*(6�WDEOH��:ULWH�D�3/�64/�EORFN�WR�
LQVHUW�QXPEHUV�LQWR�WKH�0(66$*(6�WDEOH�

D� ,QVHUW�WKH�QXPEHUV���WR�����H[FOXGLQJ���DQG���

E� &RPPLW�EHIRUH�WKH�HQG�RI�WKH�EORFN�

F� 6HOHFW�IURP�WKH�0(66$*(6�WDEOH�WR�YHULI\�WKDW�\RXU�3/�64/�EORFN�ZRUNHG�

��5(68/76
�����������

�
�
�
�

���
���
���
����

�� &UHDWH�D�3/�64/�EORFN�WKDW�FRPSXWHV�WKH�FRPPLVVLRQ�DPRXQW�IRU�D�JLYHQ�HPSOR\HH�EDVHG
RQ�WKH�HPSOR\HH¶V�VDODU\�

D� 5XQ�WKH�VFULSW�ODE��B��VTO�WR�LQVHUW�D�QHZ�HPSOR\HH�LQWR�WKH�(03�WDEOH�
1RWH��7KH�HPSOR\HH�ZLOO�KDYH�D�18//�VDODU\�

� E� $FFHSW�WKH�HPSOR\HH�QXPEHU�DV�XVHU�LQSXW�ZLWK�D�64/
3OXV�VXEVWLWXWLRQ�YDULDEOH�

F�� ,I�WKH�HPSOR\HH¶V�VDODU\�LV�OHVV�WKDQ���������VHW�WKH�FRPPLVVLRQ�DPRXQW�IRU�WKH�HPSOR\HH
� WR�����RI�WKH�VDODU\�

G� ,I�WKH�HPSOR\HH¶V�VDODU\�LV�EHWZHHQ��������DQG���������VHW�WKH�FRPPLVVLRQ�DPRXQW�IRU�WKH
HPSOR\HH�WR�����RI�WKH�VDODU\�

H� ,I�WKH�HPSOR\HH¶V�VDODU\�H[FHHGV���������VHW�WKH�FRPPLVVLRQ�DPRXQW�IRU�WKH�HPSOR\HH�WR
����RI�WKH�VDODU\�

I� ,I�WKH�HPSOR\HH¶V�VDODU\�LV�18//��VHW�WKH�FRPPLVVLRQ�DPRXQW�IRU�WKH�HPSOR\HH�WR���

J�� &RPPLW�

K� 7HVW�WKH�3/�64/�EORFN�IRU�HDFK�FDVH�XVLQJ�WKH�IROORZLQJ�WHVW�FDVHV��DQG�FKHFN�HDFK
XSGDWHG�FRPPLVVLRQ�



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

3UDFWLFH�����FRQWLQXHG�

��(0312�(1$0(����6$/������&200
������������������������������
��������'2(�������������������
��������$//(1�����������������
��������0,//(5����������������
��������60,7+�����������������

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

�� 0RGLI\�WKH�S��T��VTO�ILOH�WR�LQVHUW�WKH�WH[W�³1XPEHU�LV�RGG´�RU�³1XPEHU�LV�HYHQ�´�GHSHQGLQJ
RQ�ZKHWKHU�WKH�YDOXH�LV�RGG�RU�HYHQ��LQWR�WKH�0(66$*(6�WDEOH��4XHU\�WKH�0(66$*(6
WDEOH�WR�GHWHUPLQH�LI�\RXU�3/�64/�EORFN�ZRUNHG�

��5(68/76
�����������������
��1XPEHU�LV�HYHQ

�� $GG�D�QHZ�FROXPQ�FDOOHG�67$56��RI�GDWDW\SH�9$5&+$5��DQG�OHQJWK�����WR�WKH�(03�WDEOH�IRU
VWRULQJ�DVWHULVN��
��

�� &UHDWH�D�3/�64/�EORFN�WKDW�UHZDUGV�DQ�HPSOR\HH�E\�DSSHQGLQJ�DQ�DVWHULVN�LQ�WKH �67$56
FROXPQ�IRU�HYHU\������RI�WKH�HPSOR\HH¶V�VDODU\��6DYH�\RXU�3/�64/�EORFN�WR�D�ILOH�FDOOHG
S��T��VTO�

D� $FFHSW�WKH�HPSOR\HH�,'�DV�XVHU�LQSXW�ZLWK�D�64/
3OXV�VXEVWLWXWLRQ�YDULDEOH�

E�� ,QLWLDOL]H�D�YDULDEOH�WKDW�ZLOO�FRQWDLQ�D�VWULQJ�RI�DVWHULVNV�

F� $SSHQG�DQ�DVWHULVN�WR�WKH�VWULQJ�IRU�HYHU\������RI�WKH�VDODU\�DPRXQW��)RU�H[DPSOH��LI�WKH�
HPSOR\HH�KDV�D�VDODU\�DPRXQW�RI�������WKH�VWULQJ�RI�DVWHULVNV�VKRXOG�FRQWDLQ�HLJKW�DVWHULVNV��,I�WKH
HPSOR\HH�KDV�D�VDODU\�DPRXQW�RI��������WKH�VWULQJ�RI�DVWHULVNV�VKRXOG�FRQWDLQ����DVWHULVNV�

G�� 8SGDWH�WKH�67$56�FROXPQ�IRU�WKH�HPSOR\HH�ZLWK�WKH�VWULQJ�RI�DVWHULVNV�

H� &RPPLW�

I� 7HVW�WKH�EORFN�IRU�HPSOR\HHV�ZKR�KDYH�QR�VDODU\�DQG�IRU�DQ�HPSOR\HH�ZKR�KDV�D�VDODU\�

���� 3OHDVH�HQWHU�WKH�HPSOR\HH�QXPEHU������
�� 3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�

�� 3OHDVH�HQWHU�WKH�HPSOR\HH�QXPEHU������
�� 3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�

�� (0312����6$/�67$56
�� �����������������������������
��� �����
��� �������������
















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

����

:RUNLQJ�ZLWK�&RPSRVLWH
'DWDW\SHV



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

/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�OHDUQ�PRUH�DERXW�FRPSRVLWH�GDWDW\SHV�DQG�WKHLU�XVHV�

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

2EMHFWLYHV

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

� &UHDWH�XVHU�GHILQHG�3/�64/�UHFRUGV

� &UHDWH�D�UHFRUG�ZLWK�WKH��52:7<3(
DWWULEXWH

� &UHDWH�D�3/�64/�WDEOH

� &UHDWH�D�3/�64/�WDEOH�RI�UHFRUGV

� 'HVFULEH�WKH�GLIIHUHQFH�EHWZHHQ
UHFRUGV��WDEOHV��DQG�WDEOHV�RI�UHFRUGV



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

5(&25'6�DQG�7$%/(6

/LNH�VFDODU�YDULDEOHV��FRPSRVLWH�YDULDEOHV�KDYH�D�GDWDW\SH�DOVR��&RPSRVLWH�GDWDW\SHV��DOVR�NQRZQ�DV
FROOHFWLRQV��DUH�5(&25'��7$%/(��1HVWHG�7$%/(��DQG�9$55$<��<RX�XVH�WKH�5(&25'�GDWDW\SH
WR�WUHDW�UHODWHG�EXW�GLVVLPLODU�GDWD�DV�D�ORJLFDO�XQLW��<RX�XVH�WKH�7$%/(�GDWDW\SH�WR�UHIHUHQFH�DQG
PDQLSXODWH�FROOHFWLRQV�RI�GDWD�DV�D�ZKROH�REMHFW��7KH�1HVWHG�7$%/(�DQG�9$55$<�GDWDW\SHV�DUH
QRW�FRYHUHG�LQ�WKLV�FRXUVH�

$�UHFRUG�LV�D�JURXS�RI�UHODWHG�GDWD�LWHPV�VWRUHG�LQ�ILHOGV��HDFK�ZLWK�LWV�RZQ�QDPH�DQG�GDWDW\SH��$
WDEOH�FRQWDLQV�D�FROXPQ�DQG�D�SULPDU\�NH\�WR�JLYH�\RX�DUUD\�OLNH�DFFHVV�WR�URZV��2QFH�GHILQHG��WDEOHV
DQG�UHFRUGV�FDQ�EH�UHXVHG�

)RU�PRUH�LQIRUPDWLRQ��VHH�3/�64/�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH����³&ROOHFWLRQV�DQG
5HFRUGV�´

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

&RPSRVLWH�'DWDW\SHV

� 7\SHV�

± 3/�64/�5(&25'6

± 3/�64/�7$%/(6

� &RQWDLQ�LQWHUQDO�FRPSRQHQWV

� $UH�UHXVDEOH



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

3/�64/�5HFRUGV

$�UHFRUG�LV�D�JURXS�RI�UHODWHG�GDWD�LWHPV�VWRUHG�LQ�ILHOGV��HDFK�ZLWK�LWV�RZQ�QDPH�DQG�GDWDW\SH��)RU
H[DPSOH��VXSSRVH�\RX�KDYH�GLIIHUHQW�NLQGV�RI�GDWD�DERXW�DQ�HPSOR\HH��VXFK�DV�QDPH��VDODU\��KLUH
GDWH��DQG�VR�RQ��7KLV�GDWD�LV�GLVVLPLODU�LQ�W\SH�EXW�ORJLFDOO\�UHODWHG��$�UHFRUG�WKDW�FRQWDLQV�VXFK�ILHOGV
DV�WKH�QDPH��VDODU\��DQG�KLUH�GDWH�RI�DQ�HPSOR\HH�OHWV�\RX�WUHDW�WKH�GDWD�DV�D�ORJLFDO�XQLW��:KHQ�\RX
GHFODUH�D�UHFRUG�W\SH�IRU�WKHVH�ILHOGV��WKH\�FDQ�EH�PDQLSXODWHG�DV�D�XQLW�

� (DFK�UHFRUG�GHILQHG�FDQ�KDYH�DV�PDQ\�ILHOGV�DV�QHFHVVDU\�

� 5HFRUGV�FDQ�EH�DVVLJQHG�LQLWLDO�YDOXHV�DQG�FDQ�EH�GHILQHG�DV�127�18//�

� )LHOGV�ZLWKRXW�LQLWLDO�YDOXHV�DUH�LQLWLDOL]HG�WR�18//�

� 7KH�'()$8/7�NH\ZRUG�FDQ�DOVR�EH�XVHG�ZKHQ�GHILQLQJ�ILHOGV�

� <RX�FDQ�GHILQH�5(&25'�W\SHV�DQG�GHFODUH�XVHU�GHILQHG�UHFRUGV�LQ�WKH�GHFODUDWLYH�SDUW�RI�DQ\
EORFN��VXESURJUDP��RU�SDFNDJH�

� <RX�FDQ�GHFODUH�DQG�UHIHUHQFH�QHVWHG�UHFRUGV��$�UHFRUG�FDQ�EH�WKH�FRPSRQHQW�RI�DQRWKHU
UHFRUG�

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

3/�64/�5HFRUGV
� 0XVW�FRQWDLQ�RQH�RU�PRUH�FRPSRQHQWV�RI
DQ\�VFDODU��5(&25'��RU�3/�64/�7$%/(
GDWDW\SH��FDOOHG�ILHOGV

� $UH�VLPLODU�LQ�VWUXFWXUH�WR�UHFRUGV�LQ�D��*/

� $UH�QRW�WKH�VDPH�DV�URZV�LQ�D�GDWDEDVH
WDEOH

� 7UHDW�D�FROOHFWLRQ�RI�ILHOGV�DV�D�ORJLFDO�XQLW

� $UH�FRQYHQLHQW�IRU�IHWFKLQJ�D�URZ�RI�GDWD
IURP�D�WDEOH�IRU�SURFHVVLQJ



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

'HILQLQJ�DQG�'HFODULQJ�D�3/�64/�5HFRUG

7R�FUHDWH�D�UHFRUG��\RX�GHILQH�D�5(&25'�W\SH�DQG�WKHQ�GHFODUH�UHFRUGV�RI�WKDW�W\SH�

,Q�WKH�V\QWD[�

type_name is the name of the RECORD type (This identifier is used to declare 
records.)

field_name is the name of a field within the record

field_type is the datatype of the field (It represents any PL/SQL datatype 
except REF CURSOR. You can use the %TYPE and %ROWTYPE 
attributes.)

expr is the field_type or an initial value

7KH�127�18//�FRQVWUDLQW�SUHYHQWV�WKH�DVVLJQLQJ�RI�QXOOV�WR�WKRVH�ILHOGV��%H�VXUH�WR�LQLWLDOL]H�127
18//�ILHOGV�

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

&UHDWLQJ�D�3/�64/�5HFRUG

6\QWD[

:KHUH�field_declaration�LV

7<3(�W\SHBQDPH�,6�5(&25'
������ILHOGBGHFODUDWLRQ>��ILHOGBGHFODUDWLRQ@«��
LGHQWLILHU W\SHBQDPH�

7<3(�W\SHBQDPH�,6�5(&25'
������ILHOGBGHFODUDWLRQ>��ILHOGBGHFODUDWLRQ@«��
LGHQWLILHU W\SHBQDPH�

ILHOGBQDPH�^ILHOGBW\SH�_�YDULDEOH�7<3(
�����������_�WDEOH�FROXPQ�7<3(�_�WDEOH�52:7<3(`
�����������>>127�18//@�^� �_�'()$8/7`�H[SU@

ILHOGBQDPH�^ILHOGBW\SH�_�YDULDEOH�7<3(
�����������_�WDEOH�FROXPQ�7<3(�_�WDEOH�52:7<3(`
�����������>>127�18//@�^� �_�'()$8/7`�H[SU@



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

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

&UHDWLQJ�D�3/�64/�5HFRUG

'HFODUH�YDULDEOHV�WR�VWRUH�WKH�QDPH��MRE�
DQG�VDODU\�RI�D�QHZ�HPSOR\HH�

([DPSOH
���
��7<3(�HPSBUHFRUGBW\SH�,6�5(&25'
�����HQDPH 9$5&+$5������
�����MRE� 9$5&+$5�����
�����VDO 180%(5�������
��HPSBUHFRUG HPSBUHFRUGBW\SH�
���

&UHDWLQJ�D�3/�64/�5HFRUG

)LHOG�GHFODUDWLRQV�DUH�OLNH�YDULDEOH�GHFODUDWLRQV��(DFK�ILHOG�KDV�D�XQLTXH�QDPH�DQG�D�VSHFLILF
GDWDW\SH��7KHUH�DUH�QR�SUHGHILQHG�GDWDW\SHV�IRU�3/�64/�UHFRUGV��DV�WKHUH�DUH�IRU�VFDODU�YDULDEOHV�
7KHUHIRUH��\RX�PXVW�FUHDWH�WKH�GDWDW\SH�ILUVW�DQG�WKHQ�GHFODUH�DQ�LGHQWLILHU�XVLQJ�WKDW�GDWDW\SH�

7KH�IROORZLQJ�H[DPSOH�VKRZV�WKDW�\RX�FDQ�XVH�WKH��7<3(�DWWULEXWH�WR�VSHFLI\�D�ILHOG�GDWDW\SH�

1RWH��<RX�FDQ�DGG�WKH�127�18//�FRQVWUDLQW�WR�DQ\�ILHOG�GHFODUDWLRQ�WR�SUHYHQW�WKH�DVVLJQLQJ�RI
QXOOV�WR�WKDW�ILHOG��5HPHPEHU��ILHOGV�GHFODUHG�DV�127�18//�PXVW�EH�LQLWLDOL]HG�

'(&/$5(

��7<3(�HPSBUHFRUGBW\SH�,6�5(&25'

�����HPSQR 180%(5����127�18//�� �����

�����HQDPH HPS�HQDPH�7<3(�

�����MRE HPS�MRE�7<3(��

��HPSBUHFRUG��HPSBUHFRUGBW\SH�

���



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

5HIHUHQFLQJ�DQG�,QLWLDOL]LQJ�5HFRUGV

)LHOGV�LQ�D�UHFRUG�DUH�DFFHVVHG�E\�QDPH��7R�UHIHUHQFH�RU�LQLWLDOL]H�DQ�LQGLYLGXDO�ILHOG��\RX�XVH�GRW
QRWDWLRQ�DQG�WKH�IROORZLQJ�V\QWD[�

)RU�H[DPSOH��\RX�UHIHUHQFH�ILHOG�MRE�LQ�UHFRUG�HPSBUHFRUG�DV�IROORZV�

<RX�FDQ�WKHQ�DVVLJQ�D�YDOXH�WR�WKH�UHFRUG�ILHOG�DV�IROORZV�

,Q�D�EORFN�RU�VXESURJUDP��XVHU�GHILQHG�UHFRUGV�DUH�LQVWDQWLDWHG�ZKHQ�\RX�HQWHU�WKH�EORFN�RU
VXESURJUDP�DQG�FHDVH�WR�H[LVW�ZKHQ�\RX�H[LW�WKH�EORFN�RU�VXESURJUDP�

$VVLJQLQJ�9DOXHV�WR�5HFRUGV

<RX�FDQ�DVVLJQ�D�OLVW�RI�FRPPRQ�YDOXHV�WR�D�UHFRUG�E\�XVLQJ�WKH�6(/(&7�RU�)(7&+�VWDWHPHQW�
0DNH�VXUH�WKDW�WKH�FROXPQ�QDPHV�DSSHDU�LQ�WKH�VDPH�RUGHU�DV�WKH�ILHOGV�LQ�\RXU�UHFRUG��<RX�FDQ�DOVR
DVVLJQ�RQH�UHFRUG�WR�DQRWKHU�LI�WKH\�KDYH�WKH�VDPH�GDWDW\SH��$�XVHU�GHILQHG�UHFRUG�DQG�D
�52:7<3(�UHFRUG�QHYHU�KDYH�WKH�VDPH�GDWDW\SH�

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

3/�64/�5HFRUG�6WUXFWXUH

)LHOG���GDWDW\SH� ���)LHOG���GDWDW\SH������)LHOG���GDWDW\SH�

GORPQ���PWODGT
�����������GPCOG���XCTEJCT�
���������������LQD��XCTEJCT�
��

)LHOG���GDWDW\SH� ���)LHOG���GDWDW\SH�������)LHOG���GDWDW\SH�

([DPSOH

UHFRUGBQDPH�ILHOGBQDPH

HPSBUHFRUG�MRE����

HPSBUHFRUG�MRE�� �
&/(5.
�



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

 'HFODULQJ�5HFRUGV�ZLWK�WKH��52:7<3(�$WWULEXWH

7R�GHFODUH�D�UHFRUG�EDVHG�RQ�D�FROOHFWLRQ�RI�FROXPQV�LQ�D�GDWDEDVH�WDEOH�RU�YLHZ��\RX�XVH�WKH
�52:7<3(�DWWULEXWH��7KH�ILHOGV�LQ�WKH�UHFRUG�WDNH�WKHLU�QDPHV�DQG�GDWDW\SHV�IURP�WKH�FROXPQV�RI�WKH
WDEOH�RU�YLHZ��7KH�UHFRUG�FDQ�DOVR�VWRUH�DQ�HQWLUH�URZ�RI�GDWD�IHWFKHG�IURP�D�FXUVRU�RU�FXUVRU�YDULDEOH�

,Q�WKH�IROORZLQJ�H[DPSOH��D�UHFRUG�LV�GHFODUHG�XVLQJ��52:7<3(�DV�D�GDWDW\SH�VSHFLILHU�

7KH�UHFRUG��HPSBUHFRUG��ZLOO�KDYH�D�VWUXFWXUH�FRQVLVWLQJ�RI�WKH�IROORZLQJ�ILHOGV��HDFK�UHSUHVHQWLQJ�D
FROXPQ�LQ�WKH�(03�WDEOH�

1RWH��7KLV�LV�QRW�FRGH��EXW�VLPSO\�WKH�VWUXFWXUH�RI�WKH�FRPSRVLWH�YDULDEOH�

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

7KH��52:7<3(�$WWULEXWH

� 'HFODUH�D�YDULDEOH�DFFRUGLQJ�WR�D
FROOHFWLRQ�RI�FROXPQV�LQ�D�GDWDEDVH
WDEOH�RU�YLHZ�

� 3UHIL[��52:7<3(�ZLWK�WKH�GDWDEDVH
WDEOH�

� )LHOGV�LQ�WKH�UHFRUG�WDNH�WKHLU�QDPHV
DQG�GDWDW\SHV�IURP�WKH�FROXPQV�RI�WKH
WDEOH�RU�YLHZ�

'(&/$5(

���HPSBUHFRUG HPS�52:7<3(�

���

�HPSQR 180%(5����

�HQDPH 9$5&+$5������

�MRE 9$5&+$5�����

�PJU 180%(5����

�KLUHGDWH '$7(�

�VDO 180%(5������

�FRPP 180%(5������

�GHSWQR 180%(5����



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

'HFODULQJ�5HFRUGV�ZLWK�WKH��52:7<3(�$WWULEXWH��FRQWLQXHG�

6\QWD[

ZKHUH� LGHQWLILHU LV�WKH�QDPH�FKRVHQ�IRU�WKH�UHFRUG�DV�D�ZKROH

UHIHUHQFH LV�WKH�QDPH�RI�WKH�WDEOH��YLHZ��FXUVRU��RU�FXUVRU�YDULDEOH�RQ�ZKLFK�WKH
UHFRUG�LV�WR�EH�EDVHG��<RX�PXVW�PDNH�VXUH�WKDW�WKLV�UHIHUHQFH�LV�YDOLG
ZKHQ�\RX�GHFODUH�WKH�UHFRUG�WKDW�LV��WKH�WDEOH�RU�YLHZ�PXVW�H[LVW��

7R�UHIHUHQFH�DQ�LQGLYLGXDO�ILHOG��\RX�XVH�GRW�QRWDWLRQ�DQG�WKH�IROORZLQJ�V\QWD[�

)RU�H[DPSOH��\RX�UHIHUHQFH�ILHOG�FRPP�LQ�UHFRUG�HPSBUHFRUG�DV�IROORZV�

<RX�FDQ�WKHQ�DVVLJQ�D�YDOXH�WR�WKH�UHFRUG�ILHOG�DV�IROORZV�

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

$GYDQWDJHV�RI�8VLQJ
�52:7<3(

� 7KH�QXPEHU�DQG�GDWDW\SHV�RI�WKH
XQGHUO\LQJ�GDWDEDVH�FROXPQV�PD\�QRW
EH�NQRZQ�

� 7KH�QXPEHU�DQG�GDWDW\SHV�RI�WKH
XQGHUO\LQJ�GDWDEDVH�FROXPQ�PD\
FKDQJH�DW�UXQWLPH�

� 7KH�DWWULEXWH�LV�XVHIXO�ZKHQ�UHWULHYLQJ�D
URZ�ZLWK�WKH�6(/(&7�VWDWHPHQW�

'(&/$5(

���LGHQWLILHU UHIHUHQFH�52:7<3(�

UHFRUGBQDPH�ILHOGBQDPH

HPSBUHFRUG�FRPP

HPSBUHFRUG�FRPP�� �����



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

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

7KH��52:7<3(�$WWULEXWH

([DPSOHV

'HFODUH�D�YDULDEOH�WR�VWRUH�WKH�VDPH
LQIRUPDWLRQ�DERXW�D�GHSDUWPHQW�DV�LW�LV
VWRUHG�LQ�WKH�'(37�WDEOH�

'HFODUH�D�YDULDEOH�WR�VWRUH�WKH�VDPH
LQIRUPDWLRQ�DERXW�DQ�HPSOR\HH�DV�LW�LV
VWRUHG�LQ�WKH�(03�WDEOH�

GHSWBUHFRUG GHSW�52:7<3(�

HPSBUHFRUG HPS�52:7<3(�

([DPSOHV

7KH�ILUVW�GHFODUDWLRQ�RQ�WKH�VOLGH�FUHDWHV�D�UHFRUG�ZLWK�WKH�VDPH�ILHOG�QDPHV�DQG�ILHOG�GDWDW\SHV�DV�D�URZ
LQ�WKH�'(37�WDEOH��7KH�ILHOGV�DUH�'(3712��'1$0(��DQG�/2&$7,21�

7KH�VHFRQG�GHFODUDWLRQ�FUHDWHV�D�UHFRUG�ZLWK�WKH�VDPH�ILHOG�QDPHV�DQG�ILHOG�GDWDW\SHV�DV�D�URZ�LQ�WKH
(03�WDEOH��7KH�ILHOGV�DUH�(0312��(1$0(��-2%��0*5��+,5('$7(��6$/��&200��DQG�'(3712�

,Q�WKH�IROORZLQJ�H[DPSOH��DQ�HPSOR\HH�LV�UHWLULQJ��,QIRUPDWLRQ�DERXW�WKLV�HPSOR\HH�LV�DGGHG�WR�D�WDEOH
KROGLQJ�LQIRUPDWLRQ�DERXW�UHWLUHG�HPSOR\HHV��7KH�XVHU�VXSSOLHV�WKH�HPSOR\HH¶V�QXPEHU�

'(&/$5(

�HPSBUHF HPS�52:7<3(�

%(*,1

�6(/(&7�
�,172�HPSBUHF

�)520���HPS

�:+(5(��HPSQR� �	HPSOR\HHBQXPEHU�

�,16(57�,172�UHWLUHGBHPSV�HPSQR��HQDPH��MRE��PJU��KLUHGDWH��

��������OHDYHGDWH��VDO��FRPP��GHSWQR�

�9$/8(6��HPSBUHF�HPSQR��HPSBUHF�HQDPH��HPSBUHF�MRE��HPSBUHF�PJU��

��������HPSBUHF�KLUHGDWH��6<6'$7(��HPSBUHF�VDO��HPSBUHF�FRPP��

��������HPSBUHF�GHSWQR��

�&200,7�

(1'�



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

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

3/�64/�7DEOHV

� �$UH�FRPSRVHG�RI�WZR�FRPSRQHQWV�

± 3ULPDU\�NH\�RI�GDWDW\SH
%,1$5<B,17(*(5

± &ROXPQ�RI�VFDODU�RU�UHFRUG�GDWDW\SH

� ,QFUHDVH�G\QDPLFDOO\�EHFDXVH�WKH\�DUH
XQFRQVWUDLQHG

3/�64/�7DEOHV

2EMHFWV�RI�W\SH�7$%/(�DUH�FDOOHG�3/�64/�WDEOHV��7KH\�DUH�PRGHOHG�DV��EXW�QRW�WKH�VDPH�DV�
GDWDEDVH�WDEOHV��3/�64/�WDEOHV�XVH�D�SULPDU\�NH\�WR�JLYH�\RX�DUUD\�OLNH�DFFHVV�WR�URZV�

$�3/�64/�WDEOH�

� ,V�VLPLODU�WR�DQ�DUUD\

� 0XVW�FRQWDLQ�WZR�FRPSRQHQWV�

± $�SULPDU\�NH\�RI�GDWDW\SH�%,1$5<B,17(*(5�WKDW�LQGH[HV�WKH�3/�64/�7$%/(

± $�FROXPQ�RI�D�VFDODU�RU�UHFRUG�GDWDW\SH��ZKLFK�VWRUHV�WKH�3/�64/�7$%/(�HOHPHQWV

� &DQ�LQFUHDVH�G\QDPLFDOO\�EHFDXVH�LW�LV�XQFRQVWUDLQHG



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

&UHDWLQJ�D�3/�64/�7DEOH

7KHUH�DUH�WZR�VWHSV�LQYROYHG�LQ�FUHDWLQJ�D�3/�64/�WDEOH�

��� 'HFODUH�D�7$%/(�GDWDW\SH�

��� 'HFODUH�D�YDULDEOH�RI�WKDW�GDWDW\SH�

,Q�WKH�V\QWD[�

 type_name is the name of the TABLE type (It is a type specifier used in subsequent
declarations of PL/SQL tables.)

column_type is any scalar (not composite) datatype such as VARCHAR2, DATE, or
NUMBER (You can use the %TYPE attribute to provide the column 
datatype.)

identifier is the name of the identifier that represents an entire PL/SQL table

The NOT NULL constraint prevents nulls from being assigned to the PL/ SQL TABLE of that type.
Do not initialize the PL/SQL TABLE.

Declare a PL/SQL table to store dates.

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

&UHDWLQJ�D�3/�64/�7DEOH
6\QWD[
7<3(�W\SHBQDPH�,6�7$%/(�2)
�����^FROXPQBW\SH�_�YDULDEOH�7<3(
�����_�WDEOH�FROXPQ�7<3(`�>127�18//@
�����>,1'(;�%<�%,1$5<B,17(*(5@�
LGHQWLILHU W\SHBQDPH�

7<3(�W\SHBQDPH�,6�7$%/(�2)
�����^FROXPQBW\SH�_�YDULDEOH�7<3(
�����_�WDEOH�FROXPQ�7<3(`�>127�18//@
�����>,1'(;�%<�%,1$5<B,17(*(5@�
LGHQWLILHU W\SHBQDPH�

���
7<3(�HQDPHBWDEOHBW\SH�,6�7$%/(�2)�HPS�HQDPH�7<3(
��,1'(;�%<�%,1$5<B,17(*(5�
HQDPHBWDEOH�HQDPHBWDEOHBW\SH�
���

([DPSOH
'HFODUH�D�3/�64/�WDEOH�WR�VWRUH�QDPHV�

'(&/$5(
��7<3(�GDWHBWDEOHBW\SH�,6�7$%/(�2)�'$7(

�������,1'(;�%<�%,1$5<B,17(*(5�

��GDWHBWDEOH��GDWHBWDEOHBW\SH�



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

3/�64/�7DEOH�6WUXFWXUH

/LNH�WKH�VL]H�RI�D�GDWDEDVH�WDEOH��WKH�VL]H�RI�D�3/�64/�WDEOH�LV�XQFRQVWUDLQHG��7KDW�LV��WKH�QXPEHU�RI
URZV�LQ�D�3/�64/�WDEOH�FDQ�LQFUHDVH�G\QDPLFDOO\��VR�\RXU�3/�64/�WDEOH�JURZV�DV�QHZ�URZV�DUH
DGGHG�

3/�64/�WDEOHV�FDQ�KDYH�RQH�FROXPQ�DQG�D�SULPDU\�NH\��QHLWKHU�RI�ZKLFK�FDQ�EH�QDPHG��7KH�FROXPQ
FDQ�EHORQJ�WR�DQ\�VFDODU�RU�UHFRUG�GDWDW\SH��EXW�WKH�SULPDU\�NH\�PXVW�EHORQJ�WR�W\SH
%,1$5<B,17(*(5��<RX�FDQQRW�LQLWLDOL]H�D�3/�64/�WDEOH�LQ�LWV�GHFODUDWLRQ�

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

3/�64/�7DEOH�6WUXFWXUH

3ULPDU\�NH\ &ROXPQ

��� ���

� -RQHV

� 6PLWK

� 0DGXUR

��� ���

%,1$5<B,17(*(5 6FDODU



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

&UHDWLQJ�D�3/�64/�7DEOH

7KHUH�DUH�QR�SUHGHILQHG�GDWDW\SHV�IRU�3/�64/�WDEOHV��DV�WKHUH�DUH�IRU�VFDODU�YDULDEOHV��7KHUHIRUH�\RX
PXVW�FUHDWH�WKH�GDWDW\SH�ILUVW�DQG�WKHQ�GHFODUH�DQ�LGHQWLILHU�XVLQJ�WKDW�GDWDW\SH�

5HIHUHQFLQJ�D�3/�64/�7DEOH

6\QWD[

ZKHUH� SULPDU\BNH\BYDOXH� EHORQJV�WR�W\SH�%,1$5<B,17(*(5�

5HIHUHQFH�WKH�WKLUG�URZ�LQ�D�3/�64/�WDEOH�HQDPHBWDEOH�

7KH�PDJQLWXGH�UDQJH�RI�D�%,1$5<B,17(*(5�LV�±���������������������������VR�WKH�SULPDU\�NH\

YDOXH�FDQ�EH�QHJDWLYH��,QGH[LQJ�QHHG�QRW�VWDUW�ZLWK���

1RWH��7KH�WDEOH�(;,676�L��VWDWHPHQW�UHWXUQV�758(�LI�DW�OHDVW�RQH�URZ�ZLWK�LQGH[�L�LV�UHWXUQHG��8VH
WKH�(;,676�VWDWHPHQW�WR�SUHYHQW�DQ�HUURU�WKDW�LV�UDLVHG�LQ�UHIHUHQFH�WR�D�QRQ�H[LVWLQJ�WDEOH�HOHPHQW�

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

&UHDWLQJ�D�3/�64/�7DEOH

'(&/$5(
��7<3(�HQDPHBWDEOHBW\SH�,6�7$%/(�2)�HPS�HQDPH�7<3(
�������,1'(;�%<�%,1$5<B,17(*(5�
��7<3(�KLUHGDWHBWDEOHBW\SH�,6�7$%/(�2)�'$7(
�������,1'(;�%<�%,1$5<B,17(*(5�
��HQDPHBWDEOH�����HQDPHBWDEOHBW\SH�
��KLUHGDWHBWDEOH��KLUHGDWHBWDEOHBW\SH�
%(*,1
��HQDPHBWDEOH����� �
&$0(521
�
��KLUHGDWHBWDEOH����� �6<6'$7(�����
����,)�HQDPHBWDEOH�(;,676����7+(1
������,16(57�,172����
�������
(1'�

SO�VTOBWDEOHBQDPH�SULPDU\BNH\BYDOXH�

HQDPHBWDEOH�������



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

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

8VLQJ�3/�64/�7DEOH�0HWKRGV

7KH�IROORZLQJ�PHWKRGV�PDNH�3/�64/
WDEOHV�HDVLHU�WR�XVH�

� (;,676

� &2817
� ),567�DQG�/$67

� 35,25

� 1(;7

� (;7(1'

� 75,0

� '(/(7(

$�3/�64/�7DEOH�PHWKRG�LV�D�EXLOW�LQ�SURFHGXUH�RU�IXQFWLRQ�WKDW�RSHUDWHV�RQ�WDEOHV�DQG�LV�FDOOHG�XVLQJ
GRW�QRWDWLRQ��7KH�PHWKRGV�QRWHG�ZLWK�DQ�DVWHULVN�EHORZ�DUH�DYDLODEOH�IRU�3/�64/�YHUVLRQ���WDEOHV�RQO\�

6\QWD[

WDEOHBQDPH�PHWKRGBQDPH>��SDUDPHWHUV��@

0HWKRG 'HVFULSWLRQ

(;,676�Q� 5HWXUQV�758(�LI�WKH�QWK�HOHPHQW�LQ�D�3/�64/�WDEOH�H[LVWV�
&2817 5HWXUQV�WKH�QXPEHU�RI�HOHPHQWV�WKDW�D�3/�64/�WDEOH�FXUUHQWO\�FRQWDLQV�
),567
/$67

5HWXUQV�WKH�ILUVW�DQG�ODVW��VPDOOHVW�DQG�ODUJHVW��LQGH[�QXPEHUV�LQ�D�3/�64/
WDEOH��5HWXUQV�18//�LI�WKH�3/�64/�WDEOH�LV�HPSW\�

35,25�Q� 5HWXUQV�WKH�LQGH[�QXPEHU�WKDW�SUHFHGHV�LQGH[�Q�LQ�D�3/�64/�WDEOH�
1(;7�Q� 5HWXUQV�WKH�LQGH[�QXPEHU�WKDW�VXFFHHGV�LQGH[�Q�LQ�D�3/�64/�WDEOH�
(;7(1'�Q��L�
 ,QFUHDVHV�WKH�VL]H�RI�D�3/�64/�WDEOH�

(;7(1'�DSSHQGV�RQH�QXOO�HOHPHQW�WR�D�3/�64/�WDEOH�
(;7(1'�Q��DSSHQGV�Q�QXOO�HOHPHQWV�WR�D�3/�64/�WDEOH�
(;7(1'�Q��L��DSSHQGV�Q�FRSLHV�RI�WKH�LWK�HOHPHQW�WR�D�3/�64/�WDEOH�

75,0
 75,0�UHPRYHV�RQH�HOHPHQW�IURP�WKH�HQG�RI�D�3/�64/�WDEOH�
75,0�Q��UHPRYHV�Q�HOHPHQWV�IURP�WKH�HQG�RI�D�3/�64/�WDEOH�

'(/(7( '(/(7(�UHPRYHV�DOO�HOHPHQWV�IURP�D�3/�64/�WDEOH�
'(/(7(�Q��UHPRYHV�WKH�QWK�HOHPHQW�IURP�D�3/�64/�WDEOH�
'(/(7(�P��Q��UHPRYHV�DOO�HOHPHQWV�LQ�WKH�UDQJH�P�����Q�IURP�D�3/�64/�WDEOH�



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

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

3/�64/�7DEOH�RI�5HFRUGV

� 'HILQH�D�7$%/(�YDULDEOH�ZLWK�D�SHUPLWWHG
3/�64/�GDWDW\SH�

� 'HFODUH�D�3/�64/�YDULDEOH�WR�KROG
GHSDUWPHQW�LQIRUPDWLRQ�

([DPSOH
'(&/$5(
��7<3(�GHSWBWDEOHBW\SH�,6�7$%/(�2)�GHSW�52:7<3(
����,1'(;�%<�%,1$5<B,17(*(5�
��GHSWBWDEOH�GHSWBWDEOHBW\SH�
�����(DFK�HOHPHQW�RI�GHSWBWDEOH�LV�D�UHFRUG

3/�64/�7DEOH�RI�5HFRUGV

%HFDXVH�RQO\�RQH�WDEOH�GHILQLWLRQ�LV�QHHGHG�WR�KROG�LQIRUPDWLRQ�DERXW�DOO�RI�WKH�ILHOGV�RI�D�GDWDEDVH
WDEOH��WKH�WDEOH�RI�UHFRUGV�JUHDWO\�LQFUHDVHV�WKH�IXQFWLRQDOLW\�RI�3/�64/�WDEOHV�

5HIHUHQFLQJ�D�7DEOH�RI�5HFRUGV

,Q�WKH�H[DPSOH�JLYHQ�RQ�WKH�VOLGH��\RX�FDQ�UHIHU�WR�ILHOGV�LQ�WKH�GHSWBWDEOH�UHFRUG�EHFDXVH�HDFK�HOHPHQW
RI�WKLV�WDEOH�LV�D�UHFRUG�

6\QWD[

([DPSOH

/2&�UHSUHVHQWV�D�ILHOG�LQ�'(37B7$%/(�

1RWH��<RX�FDQ�XVH�WKH��52:7<3(�DWWULEXWH�WR�GHFODUH�D�UHFRUG�WKDW�UHSUHVHQWV�D�URZ�LQ�D�GDWDEDVH
WDEOH��7KH�GLIIHUHQFH�EHWZHHQ�WKH��52:7<3(�DWWULEXWH�DQG�WKH�FRPSRVLWH�GDWDW\SH�5(&25'�LV�WKDW
5(&25'�DOORZV�\RX�WR�VSHFLI\�WKH�GDWDW\SHV�RI�ILHOGV�LQ�WKH�UHFRUG�RU�WR�GHFODUH�ILHOGV�RI�\RXU�RZQ�

WDEOH�LQGH[��ILHOG

GHSWBWDEOH�����ORF�� �
$WODQWD
�



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

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

([DPSOH�RI�3/�64/�7DEOH�RI
5HFRUGV

'(&/$5(
��7<3(�HBWDEOHBW\SH�,6�7$%/(�2)�HPS�(QDPH�7\SH
�������,1'(;�%<�%,1$5<B,17(*(5�
��HBWDE�HBWDEOHBW\SH�
%(*,1
��HBWDE����� �
60,7+
�
��83'$7(�HPS
��6(7�VDO� �����
�VDO
��:+(5(�(QDPH� �HBWDE����
��&200,7�
(1'�
�

([DPSOH�3/�64/�7DEOH�RI�5HFRUGV

7KH�H[DPSOH�RQ�WKH�VOLGH�GHFODUHV�D�3/�64/�WDEOH�HBWDEOHBW\SH��8VLQJ�WKLV�3/�64/�WDEOH��DQRWKHU
WDEOH��HBWDE��LV�GHFODUHG��,Q�WKH�H[HFXWDEOH�VHFWLRQ�RI�WKH�3/�64/�EORFN��WKH�HBWDE�WDEOH�LV�XVHG�WR
XSGDWH�WKH�VDODU\�RI�WKH�HPSOR\HH��6PLWK�



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

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

6XPPDU\

� 'HILQH�DQG�UHIHUHQFH�3/�64/�YDULDEOHV
RI�FRPSRVLWH�GDWDW\SHV�

± 3/�64/�UHFRUGV

± 3/�64/�WDEOHV

± 3/�64/�WDEOH�RI�UHFRUGV

� 'HILQH�D�3/�64/�UHFRUG�E\�XVLQJ�WKH
�52:7<3(�DWWULEXWH�

6XPPDU\

$�3/�64/�UHFRUG�LV�D�FROOHFWLRQ�RI�LQGLYLGXDO�ILHOGV�WKDW�UHSUHVHQW�D�URZ�LQ�WKH�WDEOH��7KH\�DUH
XQLTXH�DQG�HDFK�URZ�KDV�LWV�RZQ�QDPH�DQG�GDWDW\SH��7KH�UHFRUG�DV�D�ZKROH�GRHV�QRW�KDYH�DQ\
YDOXH��%\�XVLQJ�UHFRUGV�\RX�FDQ�JURXS�WKH�GDWD�LQWR�RQH�VWUXFWXUH�DQG�WKHQ�PDQLSXODWH�WKLV
VWUXFWXUH�LQWR�RQH�HQWLW\�RU�ORJLFDO�XQLW��7KLV�KHOSV�WR�UHGXFH�FRGLQJ��DQG�NHHSV�WKH�FRGH�HDVLHU�WR
PDLQWDLQ�DQG�XQGHUVWDQG�

/LNH�3/�64/�UHFRUGV��WKH�WDEOH�LV�DQRWKHU�FRPSRVLWH�GDWDW\SH��3/�64/�WDEOHV�DUH�REMHFWV�RI�W\SH
7$%/(�DQG�ORRN�VLPLODU�WR�GDWDEDVH�WDEOHV�EXW�ZLWK�VOLJKW�GLIIHUHQFH��3/�64/�WDEOHV�XVH�D
SULPDU\�NH\�WR�JLYH�\RX�DUUD\�OLNH�DFFHVV�WR�URZ��7KH�VL]H�RI�D�3/�64/�WDEOH�LV�XQFRQVWUDLQHG�
3/�64/�WDEOH�FDQ�KDYH�RQH�FROXPQ�DQG�D�SULPDU\�NH\��QHLWKHU�RI�ZKLFK�FDQ�EH�QDPHG��7KH
FROXPQ�FDQ�KDYH�DQ\�GDWDW\SH��EXW�WKH�SULPDU\�NH\�PXVW�EH�RI�WKH�W\SH�%,1$5<B,17(*(5�

$�3/�64/�WDEOH�RI�UHFRUGV�HQKDQFHV�WKH�IXQFWLRQDOLW\�RI�3/�64/�WDEOHV��VLQFH�RQO\�RQH�WDEOH
GHILQLWLRQ�LV�UHTXLUHG�WR�KROG�LQIRUPDWLRQ�DERXW�DOO�WKH�ILHOGV�

7KH��52:7<3(�LV�XVHG�WR�GHFODUH�D�FRPSRXQG�YDULDEOH�ZKRVH�W\SH�LV�WKH�VDPH�DV�WKDW�RI�D�URZ
RI�D�GDWDEDVH�WDEOH�



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

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

3UDFWLFH�2YHUYLHZ

� 'HFODULQJ�3/�64/�WDEOHV

� 3URFHVVLQJ�GDWD�E\�XVLQJ�3/�64/�WDEOHV

� 'HFODULQJ�D�3/�64/�UHFRUG

� 3URFHVVLQJ�GDWD�E\�XVLQJ�D�3/�64/
UHFRUG

3UDFWLFH�2YHUYLHZ

,Q�WKLV�SUDFWLFH��\RX�GHILQH��FUHDWH��DQG�XVH�3/�64/�WDEOHV�DQG�D�3/�64/�UHFRUG�



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

3UDFWLFH���

�� &UHDWH�D�3/�64/�EORFN�WR�UHWULHYH�WKH�QDPH�RI�HDFK�GHSDUWPHQW�IURP�WKH�'(37�WDEOH�DQG�SULQW
HDFK�GHSDUWPHQW�QDPH�WR�WKH�VFUHHQ��LQFRUSRUDWLQJ�D�3/�64/�WDEOH�

D�� 'HFODUH�D�3/�64/�WDEOH��0<B'(37B7$%/(��WR�WHPSRUDULO\�VWRUH�WKH�QDPH�RI�WKH�
GHSDUWPHQWV�

E�� 8VLQJ�D�ORRS��UHWULHYH�WKH�QDPH�RI�DOO�GHSDUWPHQWV�FXUUHQWO\�LQ�WKH�'(37�WDEOH�DQG�VWRUH�
WKHP�LQ�WKH�3/�64/�WDEOH��(DFK�GHSDUWPHQW�QXPEHU�LV�D�PXOWLSOH�RI����

F�� 8VLQJ�DQRWKHU�ORRS��UHWULHYH�WKH�GHSDUWPHQW�QDPHV�IURP�WKH�3/�64/�WDEOH�DQG�SULQW�WKHP�WR
WKH�VFUHHQ��XVLQJ�'%06B287387�387B/,1(�

64/!�67$57�S��B�

$&&2817,1*

5(6($5&+

6$/(6

23(5$7,216

3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�

�� :ULWH�D�3/�64/�EORFN�WR�SULQW�LQIRUPDWLRQ�DERXW�D�JLYHQ�RUGHU�

D�� 'HFODUH�D�3/�64/�UHFRUG�EDVHG�RQ�WKH�VWUXFWXUH�RI�WKH�25'�WDEOH�

E�� 8VH�D�64/
3OXV�VXEVWLWXWLRQ�YDULDEOH�WR�UHWULHYH�DOO�LQIRUPDWLRQ�DERXW�D�VSHFLILF�RUGHU�DQG
VWRUH�WKDW�LQIRUPDWLRQ�LQWR�WKH�3/�64/�UHFRUG�

F�� 8VH�'%06B287387��387B/,1(�WR�SULQW�VHOHFWHG�LQIRUPDWLRQ�DERXW�WKH�RUGHU�

64/!�67$57�S��B�

3OHDVH�HQWHU�DQ�RUGHU�QXPEHU�����

2UGHU�����ZDV�SODFHG�RQ����)(%����DQG�VKLSSHG�RQ����)(%����IRU�D
WRWDO�RI������������

3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�



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

3UDFWLFH�����FRQWLQXHG�

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

�� 0RGLI\�WKH�EORFN�\RX�FUHDWHG�LQ�SUDFWLFH���WR�UHWULHYH�DOO�LQIRUPDWLRQ�DERXW�HDFK�GHSDUWPHQW�IURP
WKH�'(37�WDEOH�DQG�SULQW�WKH�LQIRUPDWLRQ�WR�WKH�VFUHHQ��LQFRUSRUDWLQJ�D�3/�64/�WDEOH�RI�UHFRUGV�

D�� 'HFODUH�D�3/�64/�WDEOH��0<B'(37B7$%/(��WR�WHPSRUDULO\�VWRUH�WKH�QXPEHU��QDPH��DQG�
ORFDWLRQ�RI�DOO�WKH�GHSDUWPHQWV�

E�� 8VLQJ�D�ORRS��UHWULHYH�DOO�GHSDUWPHQW�LQIRUPDWLRQ�FXUUHQWO\�LQ�WKH�'(37�WDEOH�DQG�VWRUH�LW�LQ�
WKH�3/�64/�WDEOH��(DFK�GHSDUWPHQW�QXPEHU�LV�D�PXOWLSOH�RI����

F�� 8VLQJ�DQRWKHU�ORRS��UHWULHYH�WKH�GHSDUWPHQW�LQIRUPDWLRQ�IURP�WKH�3/�64/�WDEOH�DQG�SULQW�LW�
WR�WKH�VFUHHQ��XVLQJ�'%06B287387�387B/,1(�

64/!�67$57�S��B�

'HSW������$&&2817,1*�LV�ORFDWHG�LQ�1(:�<25.

'HSW������5(6($5&+�LV�ORFDWHG�LQ�'$//$6

'HSW������6$/(6�LV�ORFDWHG�LQ�&+,&$*2

'HSW������23(5$7,216�LV�ORFDWHG�LQ�%26721

3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�



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



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

����

:ULWLQJ�([SOLFLW�&XUVRUV



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

/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�OHDUQ�WKH�GLIIHUHQFHV�EHWZHHQ�LPSOLFLW�DQG�H[SOLFLW�FXUVRUV��<RX�ZLOO�DOVR�OHDUQ
ZKHQ�DQG�ZK\�WR�XVH�DQ�H[SOLFLW�FXUVRU�

<RX�PD\�QHHG�WR�XVH�D�PXOWLSOH�URZ�6(/(&7�VWDWHPHQW�LQ�3/�64/�WR�SURFHVV�PDQ\�URZV��7R
DFFRPSOLVK�WKLV��\RX�GHFODUH�DQG�FRQWURO�H[SOLFLW�FXUVRUV��ZKLFK�DUH�XVHG�LQ�ORRSV��LQFOXGLQJ�WKH
FXUVRU�)25�ORRS�

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

2EMHFWLYHV

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

� 'LVWLQJXLVK�EHWZHHQ�DQ�LPSOLFLW�DQG�DQ
H[SOLFLW�FXUVRU

� 8VH�D�3/�64/�UHFRUG�YDULDEOH

� :ULWH�D�FXUVRU�)25�ORRS



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

,PSOLFLW�DQG�([SOLFLW�&XUVRUV

7KH�2UDFOH�6HUYHU�XVHV�ZRUN�DUHDV�FDOOHG�SULYDWH�64/�DUHDV�WR�H[HFXWH�64/�VWDWHPHQWV�DQG�WR�VWRUH
SURFHVVLQJ�LQIRUPDWLRQ��<RX�FDQ�XVH�3/�64/�FXUVRUV�WR�QDPH�D�SULYDWH�64/�DUHD�DQG�DFFHVV�LWV
VWRUHG�LQIRUPDWLRQ��7KH�FXUVRU�GLUHFWV�DOO�SKDVHV�RI�SURFHVVLQJ�

,PSOLFLW�&XUVRUV

7KH�2UDFOH�6HUYHU�LPSOLFLWO\�RSHQV�D�FXUVRU�WR�SURFHVV�HDFK�64/�VWDWHPHQW�QRW�DVVRFLDWHG�ZLWK�DQ
H[SOLFLWO\�GHFODUHG�FXUVRU��3/�64/�OHWV�\RX�UHIHU�WR�WKH�PRVW�UHFHQW�LPSOLFLW�FXUVRU�DV�WKH�64/�FXUVRU�

<RX�FDQQRW�XVH�WKH�23(1��)(7&+��DQG�&/26(�VWDWHPHQWV�WR�FRQWURO�WKH�64/�FXUVRU��EXW�\RX�FDQ
XVH�FXUVRU�DWWULEXWHV�WR�JHW�LQIRUPDWLRQ�DERXW�WKH�PRVW�UHFHQWO\�H[HFXWHG�64/�VWDWHPHQW�

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

$ERXW�&XUVRUV

(YHU\�64/�VWDWHPHQW�H[HFXWHG�E\�WKH
2UDFOH�6HUYHU�KDV�DQ�LQGLYLGXDO�FXUVRU
DVVRFLDWHG�ZLWK�LW�

� ,PSOLFLW�FXUVRUV��'HFODUHG�IRU�DOO�'0/
DQG�3/�64/�6(/(&7�VWDWHPHQWV

� ([SOLFLW�FXUVRUV��'HFODUHG�DQG�QDPHG
E\�WKH�SURJUDPPHU

&XUVRU�7\SH 'HVFULSWLRQ

,PSOLFLW ,PSOLFLW�FXUVRUV�DUH�GHFODUHG�E\�3/�64/�LPSOLFLWO\�IRU�DOO�'0/�DQG
3/�64/�6(/(&7�VWDWHPHQWV��LQFOXGLQJ�TXHULHV�WKDW�UHWXUQ�RQO\�RQH�URZ�

([SOLFLW )RU�TXHULHV�WKDW�UHWXUQ�PRUH�WKDQ�RQH�URZ��([SOLFLW�FXUVRUV�DUH�GHFODUHG�DQG
QDPHG�E\�WKH�SURJUDPPHU�DQG�PDQLSXODWHG�WKURXJK�VSHFLILF�VWDWHPHQWV�LQ
WKH�EORFN¶V�H[HFXWDEOH�DFWLRQV�



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

Explicit Cursors

8VH�H[SOLFLW�FXUVRUV�WR�LQGLYLGXDOO\�SURFHVV�HDFK�URZ�UHWXUQHG�E\�D�PXOWLSOH�URZ�6(/(&7�VWDWHPHQW�

7KH�VHW�RI�URZV�UHWXUQHG�E\�D�PXOWLSOH�URZ�TXHU\�LV�FDOOHG�WKH�DFWLYH�VHW��,WV�VL]H�LV�WKH�QXPEHU�RI
URZV�WKDW�PHHW�\RXU�VHDUFK�FULWHULD��7KH�GLDJUDP�RQ�WKH�VOLGH�VKRZV�KRZ�DQ�H[SOLFLW�FXUVRU�³SRLQWV´
WR�WKH�FXUUHQW�URZ�LQ�WKH�DFWLYH�VHW��7KLV�DOORZV�\RXU�SURJUDP�WR�SURFHVV�WKH�URZV�RQH�DW�D�WLPH�

$�3/�64/�SURJUDP�RSHQV�D�FXUVRU��SURFHVVHV�URZV�UHWXUQHG�E\�D�TXHU\��DQG�WKHQ�FORVHV�WKH�FXUVRU�
7KH�FXUVRU�PDUNV�WKH�FXUUHQW�SRVLWLRQ�LQ�WKH�DFWLYH�VHW�

([SOLFLW�FXUVRU�IXQFWLRQV�

� &DQ�SURFHVV�EH\RQG�WKH�ILUVW�URZ�UHWXUQHG�E\�WKH�TXHU\��URZ�E\�URZ

� .HHS�WUDFN�RI�ZKLFK�URZ�LV�FXUUHQWO\�EHLQJ�SURFHVVHG

� $OORZ�WKH�SURJUDPPHU�WR�PDQXDOO\�FRQWURO�WKHP�LQ�WKH�3/�64/�EORFN

1RWH��7KH�IHWFK�IRU�DQ�LPSOLFLW�FXUVRU�LV�DQ�DUUD\�IHWFK��DQG�WKH�H[LVWHQFH�RI�D�VHFRQG�URZ�VWLOO�UDLVHV
WKH�722B0$1<B52:6�H[FHSWLRQ��)XUWKHUPRUH��\RX�FDQ�XVH�H[SOLFLW�FXUVRUV�WR�SHUIRUP�PXOWLSOH
IHWFKHV�DQG�WR�UH�H[HFXWH�SDUVHG�TXHULHV�LQ�WKH�ZRUN�DUHD�

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

([SOLFLW�&XUVRU�)XQFWLRQV

$FWLYH�VHW

&XUUHQW�URZ&XUVRU

���� 60,7+ &/(5.

���� -21(6 0$1$*(5

���� 6&277 $1$/<67

���� $'$06 &/(5.

���� )25' $1$/<67



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

([SOLFLW�&XUVRUV��FRQWLQXHG�

1RZ�WKDW�\RX�KDYH�D�FRQFHSWXDO�XQGHUVWDQGLQJ�RI�FXUVRUV��UHYLHZ�WKH�VWHSV�WR�XVH�WKHP��7KH�V\QWD[
IRU�HDFK�VWHS�FDQ�EH�IRXQG�RQ�WKH�IROORZLQJ�SDJHV�

&RQWUROOLQJ�([SOLFLW�&XUVRUV�8VLQJ�)RXU�&RPPDQGV

��� 'HFODUH�WKH�FXUVRU�E\�QDPLQJ�LW�DQG�GHILQLQJ�WKH�VWUXFWXUH�RI�WKH�TXHU\�WR�EH�SHUIRUPHG
ZLWKLQ�LW�

��� 2SHQ�WKH�FXUVRU��The OPEN statement executes the query and binds any variables that are
referenced. Rows identified by the query are called the active set and are now available for
fetching.

��� )HWFK�GDWD�IURP�WKH�FXUVRU��In the flow diagram shown on the slide, after each fetch you test
the cursor for any existing row. If there are no more rows to process, then you need to close the
cursor.

��� &ORVH�WKH�FXUVRU��The CLOSE statement releases the active set of rows. It is now possible to
reopen the cursor to establish a fresh active set.

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

&RQWUROOLQJ�([SOLFLW�&XUVRUV

� &UHDWH�D
QDPHG
64/�DUHD

'(&/$5(

� ,GHQWLI\
WKH�DFWLYH
VHW

23(1

� /RDG�WKH
FXUUHQW
URZ�LQWR
YDULDEOHV

)(7&+

� 7HVW�IRU
H[LVWLQJ
URZV

(037<"

� 5HWXUQ�WR
)(7&+�LI
URZV
IRXQG

1R

� 5HOHDVH
WKH�DFWLYH
VHW

&/26(

<HV



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

([SOLFLW�&XUVRUV��FRQWLQXHG�

<RX�XVH�WKH�23(1��)(7&+��DQG�&/26(�VWDWHPHQWV�WR�FRQWURO�D�FXUVRU��7KH�23(1�VWDWHPHQW
H[HFXWHV�WKH�TXHU\�DVVRFLDWHG�ZLWK�WKH�FXUVRU��LGHQWLILHV�WKH�DFWLYH�VHW��DQG�SRVLWLRQV�WKH�FXUVRU
�SRLQWHU��EHIRUH�WKH�ILUVW�URZ��7KH�)(7&+�VWDWHPHQW�UHWULHYHV�WKH�FXUUHQW�URZ�DQG�DGYDQFHV�WKH
FXUVRU�WR�WKH�QH[W�URZ��:KHQ�WKH�ODVW�URZ�KDV�EHHQ�SURFHVVHG��WKH�&/26(�VWDWHPHQW�GLVDEOHV�WKH
FXUVRU�

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

&RQWUROOLQJ�([SOLFLW�&XUVRUV
2SHQ�WKH�FXUVRU�

&XUVRU

3RLQWHU

)HWFK�D�URZ�IURP�WKH�FXUVRU�

&XUVRU

3RLQWHU

&RQWLQXH�XQWLO�HPSW\�

&XUVRU

3RLQWHU

&ORVH�WKH�FXUVRU�



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

Explicit Cursor Declaration

8VH�WKH�&85625�VWDWHPHQW�WR�GHFODUH�DQ�H[SOLFLW�FXUVRU��<RX�FDQ�UHIHUHQFH�YDULDEOHV�ZLWKLQ�WKH
TXHU\��EXW�\RX�PXVW�GHFODUH�WKHP�EHIRUH�WKH�&85625�VWDWHPHQW�

,Q�WKH�V\QWD[�

FXUVRUBQDPH LV�D�3/�64/�LGHQWLILHU

VHOHFWBVWDWHPHQW LV�D�6(/(&7�VWDWHPHQW�ZLWKRXW�DQ�,172�FODXVH

1RWH��'R�QRW�LQFOXGH�WKH�,172�FODXVH�LQ�WKH�FXUVRU�GHFODUDWLRQ�EHFDXVH�LW�DSSHDUV�ODWHU�LQ�WKH�)(7&+
VWDWHPHQW�

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

'HFODULQJ�WKH�&XUVRU

6\QWD[

� 'R�QRW�LQFOXGH�WKH�,172�FODXVH�LQ�WKH
FXUVRU�GHFODUDWLRQ�

� ,I�SURFHVVLQJ�URZV�LQ�D�VSHFLILF
VHTXHQFH�LV�UHTXLUHG��XVH�WKH�25'(5
%<�FODXVH�LQ�WKH�TXHU\�

&85625�FXUVRUBQDPH�,6

�����VHOHFWBVWDWHPHQW�



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

([SOLFLW�&XUVRU�'HFODUDWLRQ��FRQWLQXHG�

5HWULHYH�WKH�HPSOR\HHV�RQH�E\�RQH�

1RWH��<RX�FDQ�UHIHUHQFH�YDULDEOHV�LQ�WKH�TXHU\��EXW�\RX�PXVW�GHFODUH�WKHP�EHIRUH�WKH�&85625
VWDWHPHQW�

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

'HFODULQJ�WKH�&XUVRU

([DPSOH

'(&/$5(
��&85625�HPSBFXUVRU�,6
����6(/(&7�HPSQR��HQDPH
����)520���HPS�

��&85625�GHSWBFXUVRU�,6
����6(/(&7�

����)520���GHSW
����:+(5(��GHSWQR� ����
%(*,1
�����

'(&/$5(

��YBHPSQR HPS�HPSQR�7<3(�

��YBHQDPH HPS�HQDPH�7<3(�

��&85625�HPSBFXUVRU�,6

����6(/(&7�HPSQR��HQDPH

����)520���HPS�

%(*,1

���



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

OPEN Statement

2SHQ�WKH�FXUVRU�WR�H[HFXWH�WKH�TXHU\�DQG�LGHQWLI\�WKH�DFWLYH�VHW��ZKLFK�FRQVLVWV�RI�DOO�URZV�WKDW�PHHW
WKH�TXHU\�VHDUFK�FULWHULD��7KH�FXUVRU�QRZ�SRLQWV�WR�WKH�ILUVW�URZ�LQ�WKH�DFWLYH�VHW�

,Q�WKH�V\QWD[�

cursor_name is the name of the previously declared cursor

23(1�LV�DQ�H[HFXWDEOH�VWDWHPHQW�WKDW�SHUIRUPV�WKH�IROORZLQJ�RSHUDWLRQV�

�� '\QDPLFDOO\�DOORFDWHV�PHPRU\�IRU�D�FRQWH[W�DUHD�WKDW�HYHQWXDOO\�FRQWDLQV�FUXFLDO�SURFHVVLQJ
LQIRUPDWLRQ�

�� 3DUVHV�WKH�6(/(&7�VWDWHPHQW�

��� %LQGV�WKH�LQSXW�YDULDEOHV²WKDW�LV��VHWV�WKH�YDOXH�IRU�WKH�LQSXW�YDULDEOHV�E\�REWDLQLQJ�WKHLU
PHPRU\�DGGUHVVHV�

�� ,GHQWLILHV�WKH�DFWLYH�VHW²WKDW�LV��WKH�VHW�RI�URZV�WKDW�VDWLVI\�WKH�VHDUFK�FULWHULD��5RZV�LQ�WKH
DFWLYH�VHW�DUH�QRW�UHWULHYHG�LQWR�YDULDEOHV�ZKHQ�WKH�23(1�VWDWHPHQW�LV�H[HFXWHG��5DWKHU��WKH
)(7&+�VWDWHPHQW�UHWULHYHV�WKH�URZV�

�� 3RVLWLRQV�WKH�SRLQWHU�MXVW�EHIRUH�WKH�ILUVW�URZ�LQ�WKH�DFWLYH�VHW�

1RWH��,I�WKH�TXHU\�UHWXUQV�QR�URZV�ZKHQ�WKH�FXUVRU�LV�RSHQHG��3/�64/�GRHV�QRW�UDLVH�DQ�H[FHSWLRQ�
+RZHYHU��\RX�FDQ�WHVW�WKH�VWDWXV�RI�WKH�FXUVRU�DIWHU�D�IHWFK�

)RU�FXUVRUV�GHFODUHG�XVLQJ�WKH�)25�83'$7(�FODXVH��WKH�23(1�VWDWHPHQW�DOVR�ORFNV�WKRVH�URZV��7KH
)25�83'$7(�FODXVH�LV�GLVFXVVHG�LQ�D�ODWHU�OHVVRQ�

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

2SHQLQJ�WKH�&XUVRU

6\QWD[

� 2SHQ�WKH�FXUVRU�WR�H[HFXWH�WKH�TXHU\
DQG�LGHQWLI\�WKH�DFWLYH�VHW�

� ,I�WKH�TXHU\�UHWXUQV�QR�URZV��QR
H[FHSWLRQ�LV�UDLVHG�

� 8VH�FXUVRU�DWWULEXWHV�WR�WHVW�WKH
RXWFRPH�DIWHU�D�IHWFK�

23(1 FXUVRUBQDPH�



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

)(7&+�6WDWHPHQW

7KH�)(7&+�VWDWHPHQW�UHWULHYHV�WKH�URZV�LQ�WKH�DFWLYH�VHW�RQH�DW�D�WLPH��$IWHU�HDFK�IHWFK��WKH�FXUVRU
DGYDQFHV�WR�WKH�QH[W�URZ�LQ�WKH�DFWLYH�VHW�

,Q�WKH�V\QWD[�

� FXUVRUBQDPH LV�WKH�QDPH�RI�WKH�SUHYLRXVO\�GHFODUHG�FXUVRU

YDULDEOH LV�DQ�RXWSXW�YDULDEOH�WR�VWRUH�WKH�UHVXOWV

UHFRUGBQDPH LV�WKH�QDPH�RI�WKH�UHFRUG�LQ�ZKLFK�WKH�UHWULHYHG�GDWD�LV�VWRUHG��7KH�UHFRUG
YDULDEOH�FDQ�EH�GHFODUHG�XVLQJ�WKH��52:7<3(�DWWULEXWH��

*XLGHOLQHV�

� ,QFOXGH�WKH�VDPH�QXPEHU�RI�YDULDEOHV�LQ�WKH�,172�FODXVH�RI�WKH�)(7&+�VWDWHPHQW�DV�FROXPQV�LQ
WKH�6(/(&7�VWDWHPHQW��DQG�EH�VXUH�WKDW�WKH�GDWDW\SHV�DUH�FRPSDWLEOH�

� 0DWFK�HDFK�YDULDEOH�WR�FRUUHVSRQG�WR�WKH�FROXPQV�SRVLWLRQDOO\�

� $OWHUQDWLYHO\��GHILQH�D�UHFRUG�IRU�WKH�FXUVRU�DQG�UHIHUHQFH�WKH�UHFRUG�LQ�WKH�)(7&+�,172�FODXVH�

� 7HVW�WR�VHH�LI�WKH�FXUVRU�FRQWDLQV�URZV��,I�D�IHWFK�DFTXLUHV�QR�YDOXHV��WKHUH�DUH�QR�URZV�OHIW�WR
SURFHVV�LQ�WKH�DFWLYH�VHW�DQG�QR�HUURU�LV�UHFRUGHG�

1RWH��7KH�)(7&+�VWDWHPHQW�SHUIRUPV�WKH�IROORZLQJ�RSHUDWLRQV�

��� $GYDQFHV�WKH�SRLQWHU�WR�WKH�QH[W�URZ�LQ�WKH�DFWLYH�VHW�

��� 5HDGV�WKH�GDWD�IRU�WKH�FXUUHQW�URZ�LQWR�WKH�RXWSXW�3/�64/�YDULDEOHV�

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

)HWFKLQJ�'DWD�IURP�WKH�&XUVRU

6\QWD[

� 5HWULHYH�WKH�FXUUHQW�URZ�YDOXHV�LQWR
YDULDEOHV�

� ,QFOXGH�WKH�VDPH�QXPEHU�RI�YDULDEOHV�

� 0DWFK�HDFK�YDULDEOH�WR�FRUUHVSRQG�WR
WKH�FROXPQV�SRVLWLRQDOO\�

� 7HVW�WR�VHH�LI�WKH�FXUVRU�FRQWDLQV�URZV�

)(7&+�FXUVRUBQDPH�,172 >YDULDEOH���YDULDEOH������@

_�UHFRUGBQDPH@�



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

)(7&+�6WDWHPHQW��FRQWLQXHG�

<RX�XVH�WKH�)(7&+�VWDWHPHQW�WR�UHWULHYH�WKH�FXUUHQW�URZ�YDOXHV�LQWR�RXWSXW�YDULDEOHV��$IWHU�WKH
IHWFK��\RX�FDQ�PDQLSXODWH�WKH�YDULDEOHV�E\�IXUWKHU�VWDWHPHQWV��)RU�HDFK�FROXPQ�YDOXH�UHWXUQHG�E\�WKH
TXHU\�DVVRFLDWHG�ZLWK�WKH�FXUVRU��WKHUH�PXVW�EH�D�FRUUHVSRQGLQJ�YDULDEOH�LQ�WKH�,172�OLVW��$OVR��WKHLU
GDWDW\SHV�PXVW�EH�FRPSDWLEOH�

5HWULHYH�WKH�ILUVW����HPSOR\HHV�RQH�E\�RQH�

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

)HWFKLQJ�'DWD�IURP�WKH�&XUVRU

([DPSOHV

)(7&+�HPSBFXUVRU�,172�YBHPSQR��YBHQDPH�

���
23(1�GHILQHGBFXUVRU�
/223
��)(7&+�GHILQHGBFXUVRU�,172�GHILQHGBYDULDEOHV
��(;,7�:+(1�����
�����
�������3URFHVV�WKH�UHWULHYHG�GDWD
�����
(1'�

'(&/$5(
��YBHPSQR��HPS�HPSQR�7<3(�
��YBHQDPH��HPS�HQDPH�7<3(�
��&85625���HPSBFXUVRU�,6
����6(/(&7�HPSQR��HQDPH
����)520���HPS�
%(*,1
��23(1�HPSBFXUVRU�
��)25�L�,1�������/223
����)(7&+�HPSBFXUVRU�,172�YBHPSQR��YBHQDPH�
�������
��(1'�/223�
(1'��



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

CLOSE Statement

7KH�&/26(�VWDWHPHQW�GLVDEOHV�WKH�FXUVRU��DQG�WKH�DFWLYH�VHW�EHFRPHV�XQGHILQHG��&ORVH�WKH�FXUVRU
DIWHU�FRPSOHWLQJ�WKH�SURFHVVLQJ�RI�WKH�6(/(&7�VWDWHPHQW��7KLV�VWHS�DOORZV�WKH�FXUVRU�WR�EH�UHRSHQHG�
LI�UHTXLUHG��7KHUHIRUH��\RX�FDQ�HVWDEOLVK�DQ�DFWLYH�VHW�VHYHUDO�WLPHV�

,Q�WKH�V\QWD[�

cursor_name is the name of the previously declared cursor.

'R�QRW�DWWHPSW�WR�IHWFK�GDWD�IURP�D�FXUVRU�RQFH�LW�KDV�EHHQ�FORVHG��RU�WKH�,19$/,'B&85625
H[FHSWLRQ�ZLOO�EH�UDLVHG�

1RWH� The CLOSE statement releases the context area.

Although it is possible to terminate the PL/SQL block without closing cursors, you should get
into the habit of closing any cursor that you declare explicitly in order to free up resources.
There is a maximum limit to the number of open cursors per user, which is determined by the
OPEN_CURSORS parameter in the database parameter field. OPEN_CURSORS = 50 by default.

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

&ORVLQJ�WKH�&XUVRU

6\QWD[

� &ORVH�WKH�FXUVRU�DIWHU�FRPSOHWLQJ�WKH
SURFHVVLQJ�RI�WKH�URZV�

� 5HRSHQ�WKH�FXUVRU��LI�UHTXLUHG�

� 'R�QRW�DWWHPSW�WR�IHWFK�GDWD�IURP�D
FXUVRU�RQFH�LW�KDV�EHHQ�FORVHG�

&/26( FXUVRUBQDPH�

���
��)25�L�,1�������/223
����)(7&+�HPSBFXUVRU�,172�YBHPSQR��YBHQDPH�
�������
��(1'�/223�
��&/26(�HPSBFXUVRU�
(1'�



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

([SOLFLW�&XUVRU�$WWULEXWHV

$V�ZLWK�LPSOLFLW�FXUVRUV��WKHUH�DUH�IRXU�DWWULEXWHV�IRU�REWDLQLQJ�VWDWXV�LQIRUPDWLRQ�DERXW�D�FXUVRU�
:KHQ�DSSHQGHG�WR�WKH�FXUVRU�YDULDEOH�QDPH��WKHVH�DWWULEXWHV�UHWXUQ�XVHIXO�LQIRUPDWLRQ�DERXW�WKH
H[HFXWLRQ�RI�D�GDWD�PDQLSXODWLRQ�VWDWHPHQW�

1RWH��<RX�FDQQRW�UHIHUHQFH�FXUVRU�DWWULEXWHV�GLUHFWO\�LQ�D�64/�VWDWHPHQW�

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

([SOLFLW�&XUVRU�$WWULEXWHV

2EWDLQ�VWDWXV�LQIRUPDWLRQ�DERXW�D�FXUVRU�
$WWULEXWH 7\SH� 'HVFULSWLRQ

�,623(1 %RROHDQ� (YDOXDWHV�WR�758(�LI�WKH�FXUVRU�
LV�RSHQ

�127)281' %RROHDQ� (YDOXDWHV�WR�758(�LI�WKH�PRVW�
UHFHQW�IHWFK�GRHV�QRW�UHWXUQ�D�URZ

�)281' %RROHDQ� (YDOXDWHV�WR�758(�LI�WKH�PRVW
UHFHQW�IHWFK�UHWXUQV�D�URZ��
FRPSOHPHQW�RI��127)281'

�52:&2817 1XPEHU (YDOXDWHV�WR�WKH�WRWDO�QXPEHU�RI
URZV�UHWXUQHG�VR�IDU



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

Controlling Multiple Fetches from Explicit Cursors

7R�SURFHVV�VHYHUDO�URZV�IURP�DQ�H[SOLFLW�FXUVRU��\RX�W\SLFDOO\�GHILQH�D�ORRS�WR�SHUIRUP�D�IHWFK�RQ
HDFK�LWHUDWLRQ��(YHQWXDOO\�DOO�URZV�LQ�WKH�DFWLYH�VHW�DUH�SURFHVVHG��DQG�DQ�XQVXFFHVVIXO�IHWFK�VHWV�WKH
�127)281'�DWWULEXWH�WR�758(��8VH�WKH�H[SOLFLW�FXUVRU�DWWULEXWHV�WR�WHVW�WKH�VXFFHVV�RI�HDFK�IHWFK
EHIRUH�DQ\�IXUWKHU�UHIHUHQFHV�DUH�PDGH�WR�WKH�FXUVRU��,I�\RX�RPLW�DQ�H[LW�FULWHULRQ��DQ�LQILQLWH�ORRS
UHVXOWV�

)RU�PRUH�LQIRUPDWLRQ��VHH�3/�64/�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH����³,QWHUDFWLRQ�:LWK
2UDFOH�´

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

&RQWUROOLQJ�0XOWLSOH�)HWFKHV

� 3URFHVV�VHYHUDO�URZV�IURP�DQ�H[SOLFLW
FXUVRU�XVLQJ�D�ORRS�

� )HWFK�D�URZ�ZLWK�HDFK�LWHUDWLRQ�

� 8VH�WKH��127)281'�DWWULEXWH�WR�ZULWH
D�WHVW�IRU�DQ�XQVXFFHVVIXO�IHWFK�

� 8VH�H[SOLFLW�FXUVRU�DWWULEXWHV�WR�WHVW�WKH
VXFFHVV�RI�HDFK�IHWFK�



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

Explicit Cursor Attributes

� <RX�FDQ�IHWFK�URZV�RQO\�ZKHQ�WKH�FXUVRU�LV�RSHQ��8VH�WKH��,623(1�FXUVRU�DWWULEXWH�WR
GHWHUPLQH�ZKHWKHU�WKH�FXUVRU�LV�RSHQ��LI�QHFHVVDU\�

� )HWFK�URZV�LQ�D�ORRS��8VH�FXUVRU�DWWULEXWHV�WR�GHWHUPLQH�ZKHQ�WR�H[LW�WKH�ORRS�

� 8VH�WKH��52:&2817�FXUVRU�DWWULEXWH�WR�UHWULHYH�DQ�H[DFW�QXPEHU�RI�URZV��IHWFK�WKH�URZV�LQ
D�QXPHULF�)25�ORRS��RU�IHWFK�WKH�URZV�LQ�D�VLPSOH�ORRS�DQG�GHWHUPLQH�ZKHQ�WR�H[LW�WKH�ORRS�

1RWH���,623(1�UHWXUQV�WKH�VWDWXV�RI�WKH�FXUVRU��758(�LI�RSHQ�DQG�)$/6(�LI�QRW��,W�LV�QRW�XVXDOO\
QHFHVVDU\�WR�LQVSHFW��,623(1�

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

7KH��,623(1�$WWULEXWH

� )HWFK�URZV�RQO\�ZKHQ�WKH�FXUVRU�LV
RSHQ�

� 8VH�WKH��,623(1�FXUVRU�DWWULEXWH
EHIRUH�SHUIRUPLQJ�D�IHWFK�WR�WHVW
ZKHWKHU�WKH�FXUVRU�LV�RSHQ�

([DPSOH

,)�127�HPSBFXUVRU�,623(1�7+(1

23(1�HPSBFXUVRU�

(1'�,)�

/223

��)(7&+�HPSBFXUVRU���



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

Example

5HWULHYH�WKH�ILUVW����HPSOR\HHV�RQH�E\�RQH�

1RWH��%HIRUH�WKH�ILUVW�IHWFK���127)281'�HYDOXDWHV�WR�18//��6R�LI�)(7&+�QHYHU�H[HFXWHV
VXFFHVVIXOO\��WKH�ORRS�LV�QHYHU�H[LWHG��7KDW�LV�EHFDXVH�WKH�(;,7�:+(1�VWDWHPHQW�H[HFXWHV�RQO\�LI�LWV
:+(1�FRQGLWLRQ�LV�WUXH��7R�EH�VDIH��\RX�PLJKW�ZDQW�WR�XVH�WKH�IROORZLQJ�(;,7�VWDWHPHQW�

,I�XVLQJ��52:&2817��DGG�D�WHVW�IRU�QR�URZV�LQ�WKH�FXUVRU�E\�XVLQJ�WKH��127)281'�DWWULEXWH�
EHFDXVH�WKH�URZ�FRXQW�LV�QRW�LQFUHPHQWHG�LI�WKH�IHWFK�GRHV�QRW�UHWULHYH�DQ\�URZV�

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

7KH��127)281'
DQG��52:&2817�$WWULEXWHV

� 8VH�WKH��52:&2817�FXUVRU�DWWULEXWH
WR�UHWULHYH�DQ�H[DFW�QXPEHU�RI�URZV�

� 8VH�WKH��127)281'�FXUVRU�DWWULEXWH
WR�GHWHUPLQH�ZKHQ�WR�H[LW�WKH�ORRS�

'(&/$5(
��YBHPSQR HPS�HPSQR�7<3(�
��YBHQDPH HPS�HQDPH�7<3(�
��&85625�HPSBFXUVRU�,6
����6(/(&7�HPSQR��HQDPH
����)520���HPS�
%(*,1
��23(1�HPSBFXUVRU�
��/223
����)(7&+�HPSBFXUVRU�,172�YBHPSQR��YBHQDPH�
����(;,7�:+(1�HPSBFXUVRU�52:&2817�!����25�HPSBFXUVRU�127)281'�
�������
��(1'�/223�
��&/26(�HPSBFXUVRU�
(1'��

(;,7�:+(1�HPSBFXUVRU�127)281'�25�HPSBFXUVRU�127)281'�,6�18//��



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

Cursors and Records
<RX�KDYH�DOUHDG\�VHHQ�WKDW�\RX�FDQ�GHILQH�UHFRUGV�WR�XVH�WKH�VWUXFWXUH�RI�FROXPQV�LQ�D�WDEOH��<RX�FDQ
DOVR�GHILQH�D�UHFRUG�EDVHG�RQ�WKH�VHOHFWHG�OLVW�RI�FROXPQV�LQ�DQ�H[SOLFLW�FXUVRU��7KLV�LV�FRQYHQLHQW�IRU
SURFHVVLQJ�WKH�URZV�RI�WKH�DFWLYH�VHW��EHFDXVH�\RX�FDQ�VLPSO\�IHWFK�LQWR�WKH�UHFRUG��7KHUHIRUH��WKH
YDOXHV�RI�WKH�URZ�DUH�ORDGHG�GLUHFWO\�LQWR�WKH�FRUUHVSRQGLQJ�ILHOGV�RI�WKH�UHFRUG�

([DPSOH

8VH�D�FXUVRU�WR�UHWULHYH�HPSOR\HH�QXPEHUV�DQG�QDPHV�DQG�SRSXODWH�D�WHPSRUDU\�GDWDEDVH�WDEOH�ZLWK
WKLV�LQIRUPDWLRQ�

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

&XUVRUV�DQG�5HFRUGV
3URFHVV�WKH�URZV�RI�WKH�DFWLYH�VHW
FRQYHQLHQWO\�E\�IHWFKLQJ�YDOXHV�LQWR�D
3/�64/�5(&25'�

([DPSOH
'(&/$5(
��&85625�HPSBFXUVRU�,6
����6(/(&7 HPSQR��HQDPH
����)520 HPS�
��HPSBUHFRUG HPSBFXUVRU�52:7<3(�
%(*,1
��23(1�HPSBFXUVRU�
��/223
����)(7&+�HPSBFXUVRU�,172�HPSBUHFRUG�
�����

'(&/$5(
��&85625�HPSBFXUVRU�,6
����6(/(&7�HPSQR��HQDPH
����)520���HPS�
��HPSBUHFRUG�HPSBFXUVRU�52:7<3(�
%(*,1
��23(1�HPSBFXUVRU�
��/223
����)(7&+�HPSBFXUVRU�,172�HPSBUHFRUG�
����(;,7�:+(1�HPSBFXUVRU�127)281'�
����,16(57�,172�WHPSBOLVW��HPSLG��HPSQDPH�
����9$/8(6��HPSBUHFRUG�HPSQR��HPSBUHFRUG�HQDPH��
��(1'�/223�
��&200,7�
��&/26(�HPSBFXUVRU�
(1'��



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

&XUVRU�)25�/RRSV

$�FXUVRU�)25�ORRS�SURFHVVHV�URZV�LQ�DQ�H[SOLFLW�FXUVRU��,W�LV�D�VKRUWFXW�EHFDXVH�WKH�FXUVRU�LV�RSHQHG�
URZV�DUH�IHWFKHG�RQFH�IRU�HDFK�LWHUDWLRQ�LQ�WKH�ORRS��DQG�WKH�FXUVRU�LV�FORVHG�DXWRPDWLFDOO\�ZKHQ�DOO
URZV�KDYH�EHHQ�SURFHVVHG��7KH�ORRS�LWVHOI�LV�WHUPLQDWHG�DXWRPDWLFDOO\�DW�WKH�HQG�RI�WKH�LWHUDWLRQ
ZKHUH�WKH�ODVW�URZ�ZDV�IHWFKHG�

,Q�WKH�V\QWD[�

UHFRUGBQDPH LV�WKH�QDPH�RI�WKH�LPSOLFLWO\�GHFODUHG�UHFRUG

FXUVRUBQDPH LV�D�3/�64/�LGHQWLILHU�IRU�WKH�SUHYLRXVO\�GHFODUHG�FXUVRU

*XLGHOLQHV

� 'R�QRW�GHFODUH�WKH�UHFRUG�WKDW�FRQWUROV�WKH�ORRS��,WV�VFRSH�LV�RQO\�LQ�WKH�ORRS�

� 7HVW�WKH�FXUVRU�DWWULEXWHV�GXULQJ�WKH�ORRS��LI�UHTXLUHG�

� 6XSSO\�WKH�SDUDPHWHUV�IRU�D�FXUVRU��LI�UHTXLUHG��LQ�SDUHQWKHVHV�IROORZLQJ�WKH�FXUVRU�QDPH�LQ�WKH
)25�VWDWHPHQW��0RUH�LQIRUPDWLRQ�RQ�FXUVRU�SDUDPHWHUV�LV�FRYHUHG�LQ�D�VXEVHTXHQW�OHVVRQ�

� 'R�QRW�XVH�D�FXUVRU�)25�ORRS�ZKHQ�WKH�FXUVRU�RSHUDWLRQV�PXVW�EH�KDQGOHG�PDQXDOO\�

1RWH��<RX�FDQ�GHILQH�D�TXHU\�DW�WKH�VWDUW�RI�WKH�ORRS�LWVHOI��7KH�TXHU\�H[SUHVVLRQ�LV�FDOOHG�D�6(/(&7
VXEVWDWHPHQW��DQG�WKH�FXUVRU�LV�LQWHUQDO�WR�WKH�)25�ORRS��%HFDXVH�WKH�FXUVRU�LV�QRW�GHFODUHG�ZLWK�D
QDPH��\RX�FDQQRW�WHVW�LWV�DWWULEXWHV�

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

�6\QWD[

� 7KH�FXUVRU�)25�ORRS�LV�D�VKRUWFXW�WR
SURFHVV�H[SOLFLW�FXUVRUV�

� ,PSOLFLW�RSHQ��IHWFK��DQG�FORVH�RFFXU�

� 7KH�UHFRUG�LV�LPSOLFLWO\�GHFODUHG�

&XUVRU�)25�/RRSV

)25�UHFRUGBQDPH�,1�FXUVRUBQDPH�/223

��VWDWHPHQW��

��VWDWHPHQW��

�������

(1'�/223�



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

([DPSOH

5HWULHYH�HPSOR\HHV�RQH�E\�RQH�DQG�SULQW�RXW�D�OLVW�RI�WKRVH�HPSOR\HHV�FXUUHQWO\�ZRUNLQJ�LQ�WKH�6DOHV
GHSDUWPHQW��7KH�H[DPSOH�IURP�WKH�VOLGH�LV�FRPSOHWHG�EHORZ�

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

&XUVRU�)25�/RRSV

5HWULHYH�HPSOR\HHV�RQH�E\�RQH�XQWLO�QR
PRUH�DUH�OHIW�

([DPSOH

'(&/$5(
��&85625�HPSBFXUVRU�,6
����6(/(&7�HQDPH��GHSWQR
����)520���HPS�
%(*,1
��)25�HPSBUHFRUG�,1�HPSBFXUVRU�/223
������������LPSOLFLW�RSHQ�DQG�LPSOLFLW�IHWFK�RFFXU
����,)�HPSBUHFRUG�GHSWQR� ����7+(1
���������
��(1'�/223�����LPSOLFLW�FORVH�RFFXUV
(1'�

6(7�6(59(5287387�21
'(&/$5(
��&85625�HPSBFXUVRU�,6
����6(/(&7�HQDPH��GHSWQR
����)520���HPS�
%(*,1
��)25�HPSBUHFRUG�,1�HPSBFXUVRU�/223
�����������LPSOLFLW�RSHQ�DQG�LPSOLFLW�IHWFK�RFFXU
����,)�HPSBUHFRUG�GHSWQR� ����7+(1
�������'%06B287387�387B/,1(��
(PSOR\HH�
�__�HPSBUHFRUG�HQDPH�
����������������������������__�
�ZRUNV�LQ�WKH�6DOHV�'HSW��
��
����(1'�,)�
��(1'�/223������LPSOLFLW�FORVH�RFFXUV
(1'��
�



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

&XUVRU�)25�/RRSV�8VLQJ�6XETXHULHV

<RX�GR�QRW�QHHG�WR�GHFODUH�D�FXUVRU�EHFDXVH�3/�64/�OHWV�\RX�VXEVWLWXWH�D�VXETXHU\��7KLV�H[DPSOH
GRHV�WKH�VDPH�WKLQJ�DV�WKH�RQH�RQ�WKH�SUHYLRXV�SDJH��,W�LV�FRPSOHWH�FRGH�IRU�WKH�VOLGH�DERYH�

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

&XUVRU�)25�/RRSV
8VLQJ�6XETXHULHV

1R�QHHG�WR�GHFODUH�WKH�FXUVRU�

([DPSOH

%(*,1
��)25�HPSBUHFRUG�,1��6(/(&7�HQDPH��GHSWQR
���������������������)520���HPS��/223
������������LPSOLFLW�RSHQ�DQG�LPSOLFLW�IHWFK�RFFXU
����,)�HPSBUHFRUG�GHSWQR� ����7+(1
���������
��(1'�/223�����LPSOLFLW�FORVH�RFFXUV
(1'�

6(7�6(59(5287387�21
%(*,1
��)25�HPSBUHFRUG�,1��6(/(&7�HQDPH��GHSWQR
���������������������)520���HPS��/223
�����������LPSOLFLW�RSHQ�DQG�LPSOLFLW�IHWFK�RFFXU
����,)�HPSBUHFRUG�GHSWQR� ����7+(1
�������'%06B287387�387B/,1(��
(PSOR\HH�
�__�HPSBUHFRUG�HQDPH�
����������������������������__�
�ZRUNV�LQ�WKH�6DOHV�'HSW��
��
����(1'�,)�
��(1'�/223������LPSOLFLW�FORVH�RFFXUV
(1'��
�



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

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

6XPPDU\

� &XUVRU�W\SHV�

± ,PSOLFLW�FXUVRUV��8VHG�IRU�DOO�'0/
VWDWHPHQWV�DQG�VLQJOH�URZ�TXHULHV�

± ([SOLFLW�FXUVRUV��8VHG�IRU�TXHULHV�RI�
]HUR��RQH��RU�PRUH�URZV�

� <RX�FDQ�PDQLSXODWH�H[SOLFLW�FXUVRUV�

� <RX�FDQ�HYDOXDWH�WKH�FXUVRU�VWDWXV�E\
XVLQJ�FXUVRU�DWWULEXWHV�

� <RX�FDQ�XVH�FXUVRU�)25�ORRSV�

6XPPDU\

$Q�LPSOLFLW�FXUVRU�LV�GHFODUHG�E\�3/�64/�IRU�HDFK�64/�GDWD�PDQLSXODWLRQ�VWDWHPHQW��3/�64/�OHWV
\RX�UHIHU�WR�WKH�PRVW�UHFHQW�LPSOLFLW�FXUVRU�DV�WKH�64/�FXUVRU��3/�64/�SURYLGHV�IRXU�DWWULEXWHV�IRU
HDFK�FXUVRU��7KHVH�DWWULEXWHV�SURYLGH�\RX�ZLWK�XVHIXO�LQIRUPDWLRQ�DERXW�WKH�RSHUDWLRQV�WKDW�DUH
SHUIRUPHG�ZLWK�FXUVRUV��\RX�FDQ�XVH�WKH�FXUVRU�DWWULEXWH�E\�DSSHQGLQJ�LW�WR�WKH�QDPH�RI�DQ�H[SOLFLW
FXUVRU��<RX�PD\�XVH�WKHVH�DWWULEXWHV�RQO\�LQ�3/�64/�VWDWHPHQWV�

3/�64/�DOORZV�\RX�WR�SURFHVV�URZV�UHWXUQHG�E\�D�PXOWL�URZ�TXHU\��7R�LQGLYLGXDOO\�SURFHVV�D�URZ
LQ�D�VHW�RI�RQH�RU�PRUH�URZV�UHWXUQHG�E\�D�TXHU\��\RX�FDQ�GHFODUH�DQ�H[SOLFLW�FXUVRU�



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

([DPSOH

5HWULHYH�WKH�ILUVW���OLQH�LWHPV�IRU�DQ�RUGHU�RQH�E\�RQH��$V�HDFK�SURGXFW�LV�SURFHVVHG�IRU�WKH�RUGHU�
FDOFXODWH�WKH�QHZ�WRWDO�IRU�WKH�RUGHU�DQG�SULQW�LW�WR�WKH�VFUHHQ�

6(7�6(59(5287387�21

$&&(37�SBRUGLG�352037�
3OHDVH�HQWHU�WKH�RUGHU�QXPEHU��


'(&/$5(

��YBSURGLG ����LWHP�SURGLG�7<3(�

��YBLWHPBWRWDO���180%(5��������

��YBRUGHUBWRWDO��180%(5��������� ���

��&85625�LWHPBFXUVRU�,6

�����6(/(&7 SURGLG��DFWXDOSULFH�
�TW\

�����)520 LWHP

�����:+(5( RUGLG� �	SBRUGLG�

%(*,1

��23(1�LWHPBFXUVRU�

��/223

�����)(7&+�LWHPBFXUVRU�,172�YBSURGLG��YBLWHPBWRWDO�

�����(;,7�:+(1�LWHPBFXUVRU�52:&2817�!���25

���������������LWHPBFXUVRU�127)281'�

�����YBRUGHUBWRWDO�� �YBRUGHUBWRWDO���YBLWHPBWRWDO�

�����'%06B287387�387B/,1(��
3URGXFW�QXPEHU�
�__�72B&+$5��YBSURGLG��__

���������
�EULQJV�WKLV�RUGHU�WR�D�WRWDO�RI�
�__

���������72B&+$5��YBRUGHUBWRWDO��
�����������
���

��(1'�/223�

��&/26(�LWHPBFXUVRU�

(1'�
�



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

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

3UDFWLFH�2YHUYLHZ

� 'HFODULQJ�DQG�XVLQJ�H[SOLFLW�FXUVRUV�WR
TXHU\�URZV�RI�D�WDEOH

� 8VLQJ�D�FXUVRU�)25�ORRS

� $SSO\LQJ�FXUVRU�DWWULEXWHV�WR�WHVW�WKH
FXUVRU�VWDWXV

3UDFWLFH�2YHUYLHZ

7KLV�SUDFWLFH�DSSOLHV�\RXU�NQRZOHGJH�RI�FXUVRUV�WR�SURFHVV�D�QXPEHU�RI�URZV�IURP�D�WDEOH�DQG
SRSXODWH�DQRWKHU�WDEOH�ZLWK�WKH�UHVXOWV�XVLQJ�D�FXUVRU�)25�ORRS�



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

3UDFWLFH���

�� 5XQ�WKH�VFULSW�ODE��B��VTO�WR�FUHDWH�D�QHZ�WDEOH�IRU�VWRULQJ�HPSOR\HHV�DQG�WKHLU�VDODULHV�

64/!�&5($7(�7$%/( WRSBGRJV
�������QDPH 9$5&+$5������
�������VDODU\ 180%(5��������

�� &UHDWH�D�3/�64/�EORFN�WKDW�GHWHUPLQHV�WKH�WRS�HPSOR\HHV�ZLWK�UHVSHFW�WR�VDODULHV�

D�� $FFHSW�D�QXPEHU�Q�DV�XVHU�LQSXW�ZLWK�D�64/
3OXV�VXEVWLWXWLRQ�SDUDPHWHU�

E�� ,Q�D�ORRS��JHW�WKH�ODVW�QDPHV�DQG�VDODULHV�RI�WKH�WRS�Q�SHRSOH�ZLWK�UHVSHFW�WR�VDODU\�LQ�WKH
(03�WDEOH�

F�� 6WRUH�WKH�QDPHV�DQG�VDODULHV�LQ�WKH�723B'2*6�WDEOH�

G�� $VVXPH�WKDW�QR�WZR�HPSOR\HHV�KDYH�WKH�VDPH�VDODU\�

H�� 7HVW�D�YDULHW\�RI�VSHFLDO�FDVHV��VXFK�DV�Q� ���RU�ZKHUH�Q�LV�JUHDWHU�WKDQ�WKH�QXPEHU
RI�HPSOR\HHV�LQ�WKH�(03�WDEOH��(PSW\�WKH�723B'2*6�WDEOH�DIWHU�HDFK�WHVW�

��3OHDVH�HQWHU�WKH�QXPEHU�RI�WRS�PRQH\�PDNHUV���
��1$0(��������6$/$5<

��������������������

��.,1*��������������

��)25'��������������

��6&277�������������

��-21(6�������������

��%/$.(�������������

�� &RQVLGHU�WKH�FDVH�ZKHUH�VHYHUDO�HPSOR\HHV�KDYH�WKH�VDPH�VDODU\��,I�RQH�SHUVRQ�LV�OLVWHG��WKHQ
DOO�SHRSOH�ZKR�KDYH�WKH�VDPH�VDODU\�VKRXOG�DOVR�EH�OLVWHG�

D�� )RU�H[DPSOH��LI�WKH�XVHU�HQWHUV�D�YDOXH�RI���IRU�Q��WKHQ�.LQJ��)RUG��DQG�6FRWW�VKRXOG�EH
�� GLVSOD\HG���7KHVH�HPSOR\HHV�DUH�WLHG�IRU�VHFRQG�KLJKHVW�VDODU\��

E�� ,I�WKH�XVHU�HQWHUV�D�YDOXH�RI����WKHQ�.LQJ��)RUG��6FRWW��DQG�-RQHV�VKRXOG�EH�GLVSOD\HG�

F�� 'HOHWH�DOO�URZV�IURP�723B'2*6�DQG�WHVW�WKH�SUDFWLFH�

� 3OHDVH�HQWHU�WKH�QXPEHU�RI�WRS�PRQH\�PDNHUV���
��1$0(���������6$/$5<

���������������������

��.,1*���������������

��)25'���������������

��6&277��������������



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

3UDFWLFH�����FRQWLQXHG�

��3OHDVH�HQWHU�WKH�QXPEHU�RI�WRS�PRQH\�PDNHUV���
��1$0(���������6$/$5<

���������������������

��.,1*���������������

��)25'���������������

��6&277��������������

��-21(6��������������



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



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

����

$GYDQFHG�([SOLFLW�&XUVRU
&RQFHSWV



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

/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�OHDUQ�PRUH�DERXW�ZULWLQJ�H[SOLFLW�FXUVRUV��VSHFLILFDOO\�DERXW�ZULWLQJ�FXUVRUV
WKDW�XVH�SDUDPHWHUV�

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

2EMHFWLYHV

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

� :ULWH�D�FXUVRU�WKDW�XVHV�SDUDPHWHUV

� 'HWHUPLQH�ZKHQ�D�)25�83'$7(�FODXVH
LQ�D�FXUVRU�LV�UHTXLUHG

� 'HWHUPLQH�ZKHQ�WR�XVH�WKH�:+(5(
&855(17�2)�FODXVH

� :ULWH�D�FXUVRU�WKDW�XVHV�D�VXETXHU\



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

&XUVRUV�ZLWK�3DUDPHWHUV

3DUDPHWHUV�DOORZ�YDOXHV�WR�EH�SDVVHG�WR�D�FXUVRU�ZKHQ�LW�LV�RSHQHG�DQG�WR�EH�XVHG�LQ�WKH�TXHU\�ZKHQ�LW
H[HFXWHV��7KLV�PHDQV�WKDW�\RX�FDQ�RSHQ�DQG�FORVH�DQ�H[SOLFLW�FXUVRU�VHYHUDO�WLPHV�LQ�D�EORFN��UHWXUQLQJ
D�GLIIHUHQW�DFWLYH�VHW�RQ�HDFK�RFFDVLRQ�

(DFK�IRUPDO�SDUDPHWHU�LQ�WKH�FXUVRU�GHFODUDWLRQ�PXVW�KDYH�D�FRUUHVSRQGLQJ�DFWXDO�SDUDPHWHU�LQ�WKH
23(1�VWDWHPHQW��3DUDPHWHU�GDWDW\SHV�DUH�WKH�VDPH�DV�WKRVH�IRU�VFDODU�YDULDEOHV��EXW�\RX�GR�QRW�JLYH
WKHP�VL]HV��7KH�SDUDPHWHU�QDPHV�DUH�IRU�UHIHUHQFHV�LQ�WKH�TXHU\�H[SUHVVLRQ�RI�WKH�FXUVRU�

,Q�WKH�V\QWD[�

FXUVRUBQDPH LV�D�3/�64/�LGHQWLILHU�IRU�WKH�SUHYLRXVO\�GHFODUHG�FXUVRU

SDUDPHWHUBQDPH LV�WKH�QDPH�RI�D�SDUDPHWHU��3DUDPHWHU�VWDQGV�IRU�WKH
IROORZLQJ�V\QWD[��

GDWDW\SH LV�D�VFDODU�GDWDW\SH�RI�WKH�SDUDPHWHU

VHOHFWBVWDWHPHQW LV�D�6(/(&7�VWDWHPHQW�ZLWKRXW�WKH�,172�FODXVH

:KHQ�WKH�FXUVRU�LV�RSHQHG��\RX�SDVV�YDOXHV�WR�HDFK�RI�WKH�SDUDPHWHUV�SRVLWLRQDOO\��<RX�FDQ�SDVV�YDOXHV
IURP�3/�64/�RU�KRVW�YDULDEOHV�DV�ZHOO�DV�IURP�OLWHUDOV�

1RWH��7KH�SDUDPHWHU�QRWDWLRQ�GRHV�QRW�RIIHU�JUHDWHU�IXQFWLRQDOLW\��LW�VLPSO\�DOORZV�\RX�WR�VSHFLI\�LQSXW
YDOXHV�HDVLO\�DQG�FOHDUO\��7KLV�LV�SDUWLFXODUO\�XVHIXO�ZKHQ�WKH�VDPH�FXUVRU�LV�UHIHUHQFHG�UHSHDWHGO\�

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

&XUVRUV�ZLWK�3DUDPHWHUV

6\QWD[

� 3DVV�SDUDPHWHU�YDOXHV�WR�D�FXUVRU�ZKHQ
WKH�FXUVRU�LV�RSHQHG�DQG�WKH�TXHU\�LV
H[HFXWHG�

� 2SHQ�DQ�H[SOLFLW�FXUVRU�VHYHUDO�WLPHV
ZLWK�D�GLIIHUHQW�DFWLYH�VHW�HDFK�WLPH�

&85625�FXUVRUBQDPH

��>�SDUDPHWHUBQDPH�GDWDW\SH������@

,6

��VHOHFWBVWDWHPHQW�

&85625�FXUVRUBQDPH

��>�SDUDPHWHUBQDPH�GDWDW\SH������@

,6

��VHOHFWBVWDWHPHQW�

FXUVRUBSDUDPHWHUBQDPH��>,1@��GDWDW\SH��>^� �_�'()$8/7`�H[SU@



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

3DUDPHWHU�GDWDW\SHV�DUH�WKH�VDPH�DV�WKRVH�IRU�VFDODU�YDULDEOHV��EXW�\RX�GR�QRW�JLYH�WKHP�VL]HV��7KH
SDUDPHWHU�QDPHV�DUH�IRU�UHIHUHQFHV�LQ�WKH�FXUVRU¶V�TXHU\�

,Q�WKH�IROORZLQJ�H[DPSOH��WZR�YDULDEOHV�DQG�D�FXUVRU�DUH�GHFODUHG��7KH�FXUVRU�LV�GHILQHG�ZLWK�WZR
SDUDPHWHUV�

(LWKHU�RI�WKH�IROORZLQJ�VWDWHPHQWV�RSHQV�WKH�FXUVRU�

<RX�FDQ�SDVV�SDUDPHWHUV�WR�WKH�FXUVRU�XVHG�LQ�D�FXUVRU�)25�ORRS�

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

&XUVRUV�ZLWK�3DUDPHWHUV

3DVV�WKH�GHSDUWPHQW�QXPEHU�DQG�MRE�WLWOH
WR�WKH�:+(5(�FODXVH�

([DPSOH
'(&/$5(
��&85625�HPSBFXUVRU
���SBGHSWQR�180%(5��SBMRE�9$5&+$5���,6
����6(/(&7 HPSQR��HQDPH
����)520 HPS
����:+(5( GHSWQR� �YBGHSWQR
�����$1'� MRE� �YBMRE�
%(*,1
��23(1�HPSBFXUVRU�����
&/(5.
��
���

'(&/$5(
��&85625�HPSBFXUVRU
���SBGHSWQR�180%(5��SBMRE�9$5&+$5���,6
����6(/(&7 HPSQR��HQDPH
����)520 HPS
����:+(5( GHSWQR� �YBGHSWQR
�����$1'� MRE� �YBMRE�
%(*,1
��23(1�HPSBFXUVRU�����
&/(5.
��
���

'(&/$5(

���YBHPSBMRE�HPS�MRE�7<3(�� �
&/(5.
�

���YBHQDPH �HPS�HQDPH�7<3(�

���&85625�HPSBFXUVRU�SBGHSWQR�180%(5��SBMRE�9$5&+$5���,6

������6(/(&7���������

23(1�HPSBFXUVRU�����YBHPSBMRE��

23(1�HPSBFXUVRU�����
$1$/<67
������

'(&/$5(

���&85625�HPSBFXUVRU�SBGHSWQR�180%(5��SBMRE�9$5&+$5���,6

������6(/(&7��������

%(*,1

���)25�HPSBUHFRUG�,1�HPSBFXUVRU�����
$1$/<67
��/223����



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

7KH�)25�83'$7(�&ODXVH

<RX�PD\�ZDQW�WR�ORFN�URZV�EHIRUH�\RX�XSGDWH�RU�GHOHWH�URZV��$GG�WKH�)25�83'$7(�FODXVH�LQ�WKH
FXUVRU�TXHU\�WR�ORFN�WKH�DIIHFWHG�URZV�ZKHQ�WKH�FXUVRU�LV�RSHQHG��%HFDXVH�WKH�2UDFOH�6HUYHU�UHOHDVHV
ORFNV�DW�WKH�HQG�RI�WKH�WUDQVDFWLRQ��\RX�VKRXOG�QRW�FRPPLW�DFURVV�IHWFKHV�IURP�DQ�H[SOLFLW�FXUVRU�LI
)25�83'$7(�LV�XVHG�

,Q�WKH�V\QWD[�

FROXPQBUHIHUHQFH LV�D�FROXPQ�LQ�WKH�WDEOH�DJDLQVW�ZKLFK�WKH�TXHU\�LV�SHUIRUPHG��$
OLVW�RI�FROXPQV�PD\�DOVR�EH�XVHG��

12:$,7 UHWXUQV�DQ�2UDFOH�HUURU�LI�WKH�URZV�DUH�ORFNHG�E\�DQRWKHU�VHVVLRQ

7KH�)25�83'$7(�FODXVH�LV�WKH�ODVW�FODXVH�LQ�D�VHOHFW�VWDWHPHQW��HYHQ�DIWHU�WKH�25'(5�%<��LI�RQH
H[LVWV�

:KHQ�TXHU\LQJ�PXOWLSOH�WDEOHV��\RX�FDQ�XVH�WKH�)25�83'$7(�FODXVH�WR�FRQILQH�URZ�ORFNLQJ�WR
SDUWLFXODU�WDEOHV��5RZV�LQ�D�WDEOH�DUH�ORFNHG�RQO\�LI�WKH�)25�83'$7(�FODXVH�UHIHUV�WR�D�FROXPQ�LQ
WKDW�WDEOH�

([FOXVLYH�URZ�ORFNV�DUH�WDNHQ�RQ�WKH�URZV�LQ�WKH�DFWLYH�VHW�EHIRUH�WKH�23(1�UHWXUQV�ZKHQ�WKH�)25
83'$7(�FODXVH�LV�XVHG�

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

7KH�)25�83'$7(�&ODXVH

6\QWD[

� ([SOLFLW�ORFNLQJ�OHWV�\RX�GHQ\�DFFHVV�IRU
WKH�GXUDWLRQ�RI�D�WUDQVDFWLRQ�

� /RFN�WKH�URZV�before WKH�XSGDWH�RU
GHOHWH�

6(/(&7 ���

)520 ���

)25�83'$7(�>2)�FROXPQBUHIHUHQFH@>12:$,7@�



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

7KH�)25�83'$7(�&ODXVH��FRQWLQXHG�

1RWH��,I�WKH�2UDFOH�6HUYHU�FDQQRW�DFTXLUH�WKH�ORFNV�RQ�WKH�URZV�LW�QHHGV�LQ�D�6(/(&7�)25
83'$7(��LW�ZDLWV�LQGHILQLWHO\��<RX�FDQ�XVH�WKH�12:$,7�FODXVH�LQ�WKH�6(/(&7�)25�83'$7(
VWDWHPHQW�DQG�WHVW�IRU�WKH�HUURU�FRGH�WKDW�UHWXUQV�EHFDXVH�RI�IDLOXUH�WR�DFTXLUH�WKH�ORFNV�LQ�D�ORRS�
7KHUHIRUH��\RX�FDQ�UHWU\�RSHQLQJ�WKH�FXUVRU�Q�WLPHV�EHIRUH�WHUPLQDWLQJ�WKH�3/�64/�EORFN��,I�\RX
KDYH�D�ODUJH�WDEOH��\RX�FDQ�DFKLHYH�EHWWHU�SHUIRUPDQFH�E\�XVLQJ�WKH�/2&.�7$%/(�VWDWHPHQW�WR�ORFN
DOO�URZV�LQ�WKH�WDEOH��+RZHYHU��ZKHQ�XVLQJ�/2&.�7$%/(��\RX�FDQQRW�XVH�WKH�:+(5(�&855(17
2)�FODXVH�DQG�PXVW�XVH�WKH�QRWDWLRQ�:+(5(�FROXPQ� �LGHQWLILHU�

,W�LV�QRW�PDQGDWRU\�WKDW�WKH�)25�83'$7(�2)�FODXVH�UHIHUV�WR�D�FROXPQ��EXW�LW�LV�UHFRPPHQGHG�IRU
EHWWHU�UHDGDELOLW\�DQG�PDLQWHQDQFH�

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

7KH�)25�83'$7(�&ODXVH

5HWULHYH�WKH�HPSOR\HHV�ZKR�ZRUN�LQ
GHSDUWPHQW����

([DPSOH
'(&/$5(

��&85625�HPSBFXUVRU�,6

����6(/(&7�HPSQR��HQDPH��VDO

����)520���HPS

����:+(5(��GHSWQR� ���

����)25�83'$7(�2)�VDO�12:$,7�
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7KH�:+(5(�&855(17�2)�&ODXVH

:KHQ�UHIHUHQFLQJ�WKH�FXUUHQW�URZ�IURP�DQ�H[SOLFLW�FXUVRU��XVH�WKH�:+(5(�&855(17�2)�FODXVH�
7KLV�DOORZV�\RX�WR�DSSO\�XSGDWHV�DQG�GHOHWHV�WR�WKH�URZ�FXUUHQWO\�EHLQJ�DGGUHVVHG��ZLWKRXW�WKH�QHHG
WR�H[SOLFLWO\�UHIHUHQFH�52:,'��<RX�PXVW�LQFOXGH�WKH�)25�83'$7(�FODXVH�LQ�WKH�FXUVRU�TXHU\�VR
WKDW�WKH�URZV�DUH�ORFNHG�RQ�23(1�

,Q�WKH�V\QWD[�

FXUVRU LV�WKH�QDPH�RI�D�GHFODUHG�FXUVRU��7KH�FXUVRU�PXVW�KDYH�EHHQ
GHFODUHG�ZLWK�WKH�)25�83'$7(�FODXVH��

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

7KH�:+(5(�&855(17�2)
&ODXVH

6\QWD[

� 8VH�FXUVRUV�WR�XSGDWH�RU�GHOHWH�WKH
FXUUHQW�URZ�

� ,QFOXGH�WKH�)25�83'$7(�FODXVH�LQ�WKH
FXUVRU�TXHU\�WR�ORFN�WKH�URZV�ILUVW�

� 8VH�WKH�:+(5(�&855(17�2)�FODXVH�WR
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6XETXHULHV

$�VXETXHU\�LV�D�TXHU\��XVXDOO\�HQFORVHG�E\�SDUHQWKHVHV��WKDW�DSSHDUV�ZLWKLQ�DQRWKHU�64/�GDWD
PDQLSXODWLRQ�VWDWHPHQW��:KHQ�HYDOXDWHG��WKH�VXETXHU\�SURYLGHV�D�YDOXH�RU�VHW�RI�YDOXHV�WR�WKH
VWDWHPHQW�

6XETXHULHV�DUH�RIWHQ�XVHG�LQ�WKH�:+(5(�FODXVH�RI�D�VHOHFW�VWDWHPHQW��7KH\�FDQ�DOVR�EH�XVHG�LQ�WKH
)520�FODXVH��FUHDWLQJ�D�WHPSRUDU\�GDWD�VRXUFH�IRU�WKDW�TXHU\��,Q�WKLV�H[DPSOH��WKH�VXETXHU\�FUHDWHV
D�GDWD�VRXUFH�FRQVLVWLQJ�RI�GHSDUWPHQW�QXPEHUV�DQG�HPSOR\HH�KHDG�FRXQW�LQ�HDFK�GHSDUWPHQW��NQRZQ
DV�WKH�DOLDV�67$))���$�WDEOH�DOLDV��W���UHIHUV�WR�WKLV�WHPSRUDU\�GDWD�VRXUFH�LQ�WKH�)520�FODXVH��:KHQ
WKLV�FXUVRU�LV�RSHQHG��WKH�DFWLYH�VHW�ZLOO�FRQWDLQ�WKH�GHSDUWPHQW�QXPEHU��GHSDUWPHQW�QDPH��DQG
HPSOR\HH�KHDG�FRXQW�IRU�WKRVH�GHSDUWPHQWV�WKDW�KDYH�D�KHDG�FRXQW�JUHDWHU�WKDQ�RU�HTXDO�WR���

$�VXETXHU\�RU�FRUUHODWHG�VXETXHU\�FDQ�EH�XVHG�
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����� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

6XPPDU\

� <RX�FDQ�UHWXUQ�GLIIHUHQW�DFWLYH�VHWV
XVLQJ�FXUVRUV�ZLWK�SDUDPHWHUV�

� <RX�FDQ�GHILQH�FXUVRUV�ZLWK�VXETXHULHV
DQG�FRUUHODWHG�VXETXHULHV�

� <RX�FDQ�PDQLSXODWH�H[SOLFLW�FXUVRUV
ZLWK�FRPPDQGV�

± )25�83'$7(�&ODXVH

± :+(5(�&855(17�2)�&ODXVH

6XPPDU\

$Q�H[SOLFLW�FXUVRU�FDQ�WDNH�SDUDPHWHUV��,Q�D�TXHU\��\RX�FDQ�VSHFLI\�D�FXUVRU�SDUDPHWHU�ZKHUHYHU�D
FRQVWDQW�FDQ�DSSHDU��$Q�DGYDQWDJH�RI�XVLQJ�SDUDPHWHUV�LV�WKDW�\RX�FDQ�GHFLGH�WKH�DFWLYH�VHW�DW�UXQ
WLPH��3/�64/�SURYLGHV�D�PHWKRG�WR�PRGLI\�WKH�URZV�WKDW�KDYH�EHHQ�UHWULHYHG�E\�WKH�FXUVRU��7KH
PHWKRG�FRQVLVWV�RI�WZR�SDUWV��7KH�)25�83'$7(�FODXVH�LQ�WKH�FXUVRU�GHFODUDWLRQ�DQG�WKH�:+(5(
&855(17�2)�FODXVH�LQ�DQ�83'$7(�RU�'(/(7(�VWDWHPHQW�
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3UDFWLFH�2YHUYLHZ

7KLV�SUDFWLFH�DSSOLHV�\RXU�NQRZOHGJH�RI�FXUVRUV�ZLWK�SDUDPHWHUV�WR�SURFHVV�D�QXPEHU�RI�URZV�IURP
PXOWLSOH�WDEOHV�

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

3UDFWLFH�2YHUYLHZ

� 'HFODULQJ�DQG�XVLQJ�H[SOLFLW�FXUVRUV
ZLWK�SDUDPHWHUV

� 8VLQJ�D�FXUVRU�)25�83'$7(
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3UDFWLFH���

�� 8VH�D�FXUVRU�WR�UHWULHYH�WKH�GHSDUWPHQW�QXPEHU�DQG�WKH�GHSDUWPHQW�QDPH�IURP�WKH
GHSW�WDEOH��3DVV�WKH�GHSDUWPHQW�QXPEHU�WR�DQRWKHU�FXUVRU�WR�UHWULHYH�IURP�WKH�HPS
WDEOH�WKH�GHWDLOV�RI�HPSOR\HH�QDPH��MRE��KLUHGDWH��DQG�VDODU\�RI�DOO�WKH�HPSOR\HHV
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+DQGOLQJ�([FHSWLRQV
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/HVVRQ�$LP

,Q�WKLV�OHVVRQ��\RX�ZLOO�OHDUQ�ZKDW�3/�64/�H[FHSWLRQV�DUH�DQG�KRZ�WR�GHDO�ZLWK�WKHP�XVLQJ
SUHGHILQHG��QRQ�SUHGHILQHG��DQG�XVHU�GHILQHG�H[FHSWLRQ�KDQGOHUV�

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

2EMHFWLYHV
$IWHU�FRPSOHWLQJ�WKLV�OHVVRQ��\RX�VKRXOG
EH�DEOH�WR�GR�WKH�IROORZLQJ�

� 'HILQH�3/�64/�H[FHSWLRQV

� 5HFRJQL]H�XQKDQGOHG�H[FHSWLRQV

� /LVW�DQG�XVH�GLIIHUHQW�W\SHV�RI�3/�64/
H[FHSWLRQ�KDQGOHUV

� 7UDS�XQDQWLFLSDWHG�HUURUV

� 'HVFULEH�WKH�HIIHFW�RI�H[FHSWLRQ
SURSDJDWLRQ�LQ�QHVWHG�EORFNV

� &XVWRPL]H�3/�64/�H[FHSWLRQ�PHVVDJHV
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Overview

$Q�H[FHSWLRQ�LV�DQ�LGHQWLILHU�LQ�3/�64/��UDLVHG�GXULQJ�WKH�H[HFXWLRQ�RI�D�EORFN�WKDW�WHUPLQDWHV�LWV
PDLQ�ERG\�RI�DFWLRQV��$�EORFN�DOZD\V�WHUPLQDWHV�ZKHQ�3/�64/�UDLVHV�DQ�H[FHSWLRQ��EXW�\RX�VSHFLI\
DQ�H[FHSWLRQ�KDQGOHU�WR�SHUIRUP�ILQDO�DFWLRQV�

7ZR�0HWKRGV�IRU�5DLVLQJ�DQ�([FHSWLRQ

� $Q�2UDFOH�HUURU�RFFXUV�DQG�WKH�DVVRFLDWHG�H[FHSWLRQ�LV�UDLVHG�DXWRPDWLFDOO\��)RU�H[DPSOH��LI�WKH
HUURU�25$�������RFFXUV�ZKHQ�QR�URZV�DUH�UHWULHYHG�IURP�WKH�GDWDEDVH�LQ�D�6(/(&7
VWDWHPHQW��WKHQ�3/�64/�UDLVHV�WKH�H[FHSWLRQ�12B'$7$B)281'�

� <RX�UDLVH�DQ�H[FHSWLRQ�H[SOLFLWO\�E\�LVVXLQJ�WKH�5$,6(�VWDWHPHQW�ZLWKLQ�WKH�EORFN��7KH
H[FHSWLRQ�EHLQJ�UDLVHG�PD\�EH�HLWKHU�XVHU�GHILQHG�RU�SUHGHILQHG�

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

+DQGOLQJ�([FHSWLRQV�ZLWK�3/�64/

� :KDW�LV�DQ�H[FHSWLRQ"
,GHQWLILHU�LQ�3/�64/�WKDW�LV�UDLVHG�GXULQJ
H[HFXWLRQ

� +RZ�LV�LW�UDLVHG"

± $Q�2UDFOH�HUURU�RFFXUV�

± <RX�UDLVH�LW�H[SOLFLWO\�

� +RZ�GR�\RX�KDQGOH�LW"

± 7UDS�LW�ZLWK�D�KDQGOHU�

± 3URSDJDWH�LW�WR�WKH�FDOOLQJ�HQYLURQPHQW�
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7UDSSLQJ�DQ�([FHSWLRQ

,I�WKH�H[FHSWLRQ�LV�UDLVHG�LQ�WKH�H[HFXWDEOH�VHFWLRQ�RI�WKH�EORFN��SURFHVVLQJ�EUDQFKHV�WR�WKH
FRUUHVSRQGLQJ�H[FHSWLRQ�KDQGOHU�LQ�WKH�H[FHSWLRQ�VHFWLRQ�RI�WKH�EORFN��,I�3/�64/�VXFFHVVIXOO\
KDQGOHV�WKH�H[FHSWLRQ��WKHQ�WKH�H[FHSWLRQ�GRHV�QRW�SURSDJDWH�WR�WKH�HQFORVLQJ�EORFN�RU�HQYLURQPHQW�
7KH�3/�64/�EORFN�WHUPLQDWHV�VXFFHVVIXOO\�

3URSDJDWLQJ�DQ�([FHSWLRQ

,I�WKH�H[FHSWLRQ�LV�UDLVHG�LQ�WKH�H[HFXWDEOH�VHFWLRQ�RI�WKH�EORFN�DQG�WKHUH�LV�QR�FRUUHVSRQGLQJ
H[FHSWLRQ�KDQGOHU��WKH�3/�64/�EORFN�WHUPLQDWHV�ZLWK�IDLOXUH�DQG�WKH�H[FHSWLRQ�LV�SURSDJDWHG�WR�WKH
FDOOLQJ�HQYLURQPHQW�

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

+DQGOLQJ�([FHSWLRQV

7UDS�WKH�H[FHSWLRQ

'(&/$5(

%(*,1

(1'�

([FHSWLRQ
LV�UDLVHG

(;&(37,21

([FHSWLRQ
LV�WUDSSHG

3URSDJDWH�WKH�H[FHSWLRQ

'(&/$5(

%(*,1

(1'�

([FHSWLRQ
LV�UDLVHG

(;&(37,21

([FHSWLRQ�LV
QRW�WUDSSHG

([FHSWLRQ
SURSDJDWHV�WR�FDOOLQJ

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

([FHSWLRQ�7\SHV

� 3UHGHILQHG�2UDFOH�6HUYHU

� 1RQ�SUHGHILQHG�2UDFOH�6HUYHU

� 8VHU�GHILQHG

` ,PSOLFLWO\
UDLVHG

([SOLFLWO\�UDLVHG

([FHSWLRQ�7\SHV

<RX�FDQ�SURJUDP�IRU�H[FHSWLRQV�WR�DYRLG�GLVUXSWLRQ�DW�UXQWLPH��7KHUH�DUH�WKUHH�W\SHV�RI�H[FHSWLRQV�

1RWH��6RPH�DSSOLFDWLRQ�WRROV�ZLWK�FOLHQW�VLGH�3/�64/��VXFK�DV�2UDFOH�'HYHORSHU�)RUPV��KDYH�WKHLU
RZQ�H[FHSWLRQV�

([FHSWLRQ 'HVFULSWLRQ 'LUHFWLRQV�IRU�+DQGOLQJ

3UHGHILQHG�2UDFOH
6HUYHU�HUURU

2QH�RI�DSSUR[LPDWHO\����HUURUV
WKDW�RFFXU�PRVW�RIWHQ�LQ
3/�64/�FRGH

'R�QRW�GHFODUH�DQG�DOORZ�WKH
2UDFOH�6HUYHU�WR�UDLVH�WKHP
LPSOLFLWO\

1RQ�SUHGHILQHG�2UDFOH
6HUYHU�HUURU

$Q\�RWKHU�VWDQGDUG�2UDFOH
6HUYHU�HUURU

'HFODUH�ZLWKLQ�WKH�GHFODUDWLYH
VHFWLRQ�DQG�DOORZ�WKH�2UDFOH
6HUYHU�WR�UDLVH�WKHP�LPSOLFLWO\

8VHU�GHILQHG�HUURU $�FRQGLWLRQ�WKDW�WKH�GHYHORSHU
GHWHUPLQHV�LV�DEQRUPDO�

'HFODUH�ZLWKLQ�WKH�GHFODUDWLYH
VHFWLRQ�DQG�UDLVH�H[SOLFLWO\
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���� &RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

7UDSSLQJ�([FHSWLRQV

(;&(37,21

��:+(1�H[FHSWLRQ��>25�H[FHSWLRQ�������@�7+(1

����VWDWHPHQW��

����VWDWHPHQW��

���������

��>:+(1�H[FHSWLRQ��>25�H[FHSWLRQ�������@�7+(1

����VWDWHPHQW��

����VWDWHPHQW��

���������@

��>:+(1�27+(56�7+(1

����VWDWHPHQW��

����VWDWHPHQW��

���������@

6\QWD[

7UDSSLQJ�([FHSWLRQV

<RX�FDQ�WUDS�DQ\�HUURU�E\�LQFOXGLQJ�D�FRUUHVSRQGLQJ�URXWLQH�ZLWKLQ�WKH�H[FHSWLRQ�KDQGOLQJ�VHFWLRQ�RI
WKH�3/�64/�EORFN��(DFK�KDQGOHU�FRQVLVWV�RI�D�:+(1�FODXVH��ZKLFK�VSHFLILHV�DQ�H[FHSWLRQ��IROORZHG
E\�D�VHTXHQFH�RI�VWDWHPHQWV�WR�EH�H[HFXWHG�ZKHQ�WKDW�H[FHSWLRQ�LV�UDLVHG�

,Q�WKH�V\QWD[�

:+(1�27+(56�([FHSWLRQ�+DQGOHU

7KH�H[FHSWLRQ�KDQGOLQJ�VHFWLRQ�WUDSV�RQO\�WKRVH�H[FHSWLRQV�VSHFLILHG��DQ\�RWKHU�H[FHSWLRQV�DUH�QRW
WUDSSHG�XQOHVV�\RX�XVH�WKH�27+(56�H[FHSWLRQ�KDQGOHU��7KLV�WUDSV�DQ\�H[FHSWLRQ�QRW�\HW�KDQGOHG��)RU
WKLV�UHDVRQ��27+(56�LV�WKH�ODVW�H[FHSWLRQ�KDQGOHU�GHILQHG�

7KH�27+(56�KDQGOHU�WUDSV�DOO�H[FHSWLRQV�QRW�DOUHDG\�WUDSSHG��6RPH�2UDFOH�WRROV�KDYH�WKHLU�RZQ
SUHGHILQHG�H[FHSWLRQV�WKDW�\RX�FDQ�UDLVH�WR�FDXVH�HYHQWV�LQ�WKH�DSSOLFDWLRQ��27+(56�DOVR�WUDSV�WKHVH
H[FHSWLRQV�

H[FHSWLRQ LV�WKH�VWDQGDUG�QDPH�RI�D�SUHGHILQHG�H[FHSWLRQ�RU�WKH�QDPH�RI�D�XVHU�
GHILQHG�H[FHSWLRQ�GHFODUHG�ZLWKLQ�WKH�GHFODUDWLYH�VHFWLRQ

VWDWHPHQW LV�RQH�RU�PRUH�3/�64/�RU�64/�VWDWHPHQWV

27+(56 LV�DQ�RSWLRQDO�H[FHSWLRQ�KDQGOLQJ�FODXVH�WKDW�WUDSV�XQVSHFLILHG�H[FHSWLRQV
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Guidelines

� %HJLQ�WKH�H[FHSWLRQ�KDQGOLQJ�VHFWLRQ�RI�WKH�EORFN�ZLWK�WKH�NH\ZRUG�(;&(37,21�

� 'HILQH�VHYHUDO�H[FHSWLRQ�KDQGOHUV��HDFK�ZLWK�LWV�RZQ�VHW�RI�DFWLRQV��IRU�WKH�EORFN�

� :KHQ�DQ�H[FHSWLRQ�RFFXUV��3/�64/�SURFHVVHV�RQO\�RQH�KDQGOHU�EHIRUH�OHDYLQJ�WKH�EORFN�

� 3ODFH�WKH�27+(56�FODXVH�DIWHU�DOO�RWKHU�H[FHSWLRQ�KDQGOLQJ�FODXVHV�

� <RX�FDQ�KDYH�DW�PRVW�RQH�27+(56�FODXVH�

� ([FHSWLRQV�FDQQRW�DSSHDU�LQ�DVVLJQPHQW�VWDWHPHQWV�RU�64/�VWDWHPHQWV�

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

7UDSSLQJ�([FHSWLRQV�*XLGHOLQHV

� :+(1�27+(56�LV�WKH�ODVW�FODXVH�

� (;&(37,21�NH\ZRUG�VWDUWV�H[FHSWLRQ�
KDQGOLQJ�VHFWLRQ�

� 6HYHUDO�H[FHSWLRQ�KDQGOHUV�DUH�DOORZHG�

� 2QO\�RQH�KDQGOHU�LV�SURFHVVHG�EHIRUH
OHDYLQJ�WKH�EORFN�
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7UDSSLQJ�3UHGHILQHG�2UDFOH�6HUYHU�(UURUV

7UDS�D�SUHGHILQHG�2UDFOH�6HUYHU�HUURU�E\�UHIHUHQFLQJ�LWV�VWDQGDUG�QDPH�ZLWKLQ�WKH�FRUUHVSRQGLQJ
H[FHSWLRQ�KDQGOLQJ�URXWLQH�

)RU�D�FRPSOHWH�OLVW�RI�SUHGHILQHG�H[FHSWLRQV��VHH�3/�64/�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH���
³(UURU�+DQGOLQJ�´

1RWH��3/�64/�GHFODUHV�SUHGHILQHG�H[FHSWLRQV�LQ�WKH�67$1'$5'�SDFNDJH�

,W�LV�D�JRRG�LGHD�WR�DOZD\V�FRQVLGHU�WKH�12B'$7$B)281'�DQG�722B0$1<B52:6�H[FHSWLRQV�
ZKLFK�DUH�WKH�PRVW�FRPPRQ�

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

7UDSSLQJ�3UHGHILQHG
2UDFOH�6HUYHU�(UURUV

� 5HIHUHQFH�WKH�VWDQGDUG�QDPH�LQ�WKH
H[FHSWLRQ�KDQGOLQJ�URXWLQH�

� 6DPSOH�SUHGHILQHG�H[FHSWLRQV�

± 12B'$7$B)281'

± 722B0$1<B52:6

± ,19$/,'B&85625

± =(52B',9,'(

± '83B9$/B21B,1'(;



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

3UHGHILQHG�([FHSWLRQV

([FHSWLRQ�1DPH

2UDFOH
6HUYHU
(UURU
1XPEHU 'HVFULSWLRQ

$&&(66B,172B18// 25$������ $WWHPSWHG�WR�DVVLJQ�YDOXHV�WR�WKH�DWWULEXWHV�RI
DQ�XQLQLWLDOL]HG�REMHFW

&2//(&7,21B,6B18// 25$������ $WWHPSWHG�WR�DSSO\�FROOHFWLRQ�PHWKRGV�RWKHU
WKDQ�(;,676�WR�DQ�XQLQLWLDOL]HG��QHVWHG�WDEOH
RU�YDUUD\

&85625B$/5($'<B23(1 25$������ $WWHPSWHG�WR�RSHQ�DQ�DOUHDG\�RSHQ�FXUVRU

'83B9$/B21B,1'(; 25$������ $WWHPSWHG�WR�LQVHUW�D�GXSOLFDWH�YDOXH

,19$/,'B&85625 25$������ ,OOHJDO�FXUVRU�RSHUDWLRQ�RFFXUUHG

,19$/,'B180%(5 25$������ &RQYHUVLRQ�RI�FKDUDFWHU�VWULQJ�WR�QXPEHU�IDLOV

/2*,1B'(1,(' 25$������ /RJJLQJ�RQ�WR�2UDFOH�ZLWK�DQ�LQYDOLG�XVHUQDPH
RU�SDVVZRUG

12B'$7$B)281' 25$������ 6LQJOH�URZ�6(/(&7�UHWXUQHG�QR�GDWD

127B/2**('B21 25$������ 3/�64/�SURJUDP�LVVXHV�D�GDWDEDVH�FDOO
ZLWKRXW�EHLQJ�FRQQHFWHG�WR�2UDFOH

352*5$0B(5525 25$������ 3/�64/�KDV�DQ�LQWHUQDO�SUREOHP

52:7<3(B0,60$7&+ 25$������ +RVW�FXUVRU�YDULDEOH�DQG�3/�64/�FXUVRU
YDULDEOH�LQYROYHG�LQ�DQ�DVVLJQPHQW�KDYH
LQFRPSDWLEOH�UHWXUQ�W\SHV

6725$*(B(5525 25$������ 3/�64/�UDQ�RXW�RI�PHPRU\�RU�PHPRU\�LV
FRUUXSWHG

68%6&5,37B%(<21'B&2817 25$������ 5HIHUHQFHG�D�QHVWHG�WDEOH�RU�YDUUD\�HOHPHQW
XVLQJ�DQ�LQGH[�QXPEHU�ODUJHU�WKDQ�WKH�QXPEHU
RI�HOHPHQWV�LQ�WKH�FROOHFWLRQ

68%6&5,37B2876,'(B/,0,7 25$������ 5HIHUHQFHG�D�QHVWHG�WDEOH�RU�YDUUD\�HOHPHQW
XVLQJ�DQ�LQGH[�QXPEHU�WKDW�LV�RXWVLGH�WKH�OHJDO
UDQJH��±��IRU�H[DPSOH�

7,0(287B21B5(6285&( 25$������ 7LPH�RXW�RFFXUUHG�ZKLOH�2UDFOH�LV�ZDLWLQJ�IRU�D
UHVRXUFH

722B0$1<B52:6 25$������ 6LQJOH�URZ�6(/(&7�UHWXUQHG�PRUH�WKDQ�RQH
URZ

9$/8(B(5525 25$������ $ULWKPHWLF��FRQYHUVLRQ��WUXQFDWLRQ��RU�VL]H�
FRQVWUDLQW�HUURU�RFFXUUHG

=(52B',9,'( 25$������ $WWHPSWHG�WR�GLYLGH�E\�]HUR



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

Trapping Predefined Oracle Server Exceptions

2QO\�RQH�H[FHSWLRQ�LV�UDLVHG�DQG�KDQGOHG�DW�DQ\�WLPH�

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

3UHGHILQHG�([FHSWLRQ

%(*,1

(;&(37,21

��:+(1�12B'$7$B)281'�7+(1

����VWDWHPHQW��

����VWDWHPHQW���

��:+(1�722B0$1<B52:6�7+(1

����VWDWHPHQW��

��:+(1�27+(56�7+(1

����VWDWHPHQW��

����VWDWHPHQW��

����VWDWHPHQW��

(1'�

6\QWD[



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

7UDSSLQJ�1RQ�3UHGHILQHG�2UDFOH�6HUYHU�(UURUV

<RX�WUDS�D�QRQ�SUHGHILQHG�2UDFOH�6HUYHU�HUURU�E\�GHFODULQJ�LW�ILUVW��RU�E\�XVLQJ�WKH�27+(56�KDQGOHU�
7KH�GHFODUHG�H[FHSWLRQ�LV�UDLVHG�LPSOLFLWO\��,Q�3/�64/��WKH�SUDJPD�(;&(37,21B,1,7�WHOOV�WKH
FRPSLOHU�WR�DVVRFLDWH�DQ�H[FHSWLRQ�QDPH�ZLWK�DQ�2UDFOH�HUURU�QXPEHU��7KDW�DOORZV�\RX�WR�UHIHU�WR�DQ\
LQWHUQDO�H[FHSWLRQ�E\�QDPH�DQG�WR�ZULWH�D�VSHFLILF�KDQGOHU�IRU�LW�

1RWH��35$*0$��DOVR�FDOOHG�SVHXGRLQVWUXFWLRQV��LV�WKH�NH\ZRUG�WKDW�VLJQLILHV�WKDW�WKH�VWDWHPHQW�LV�D
FRPSLOHU�GLUHFWLYH��ZKLFK�LV�QRW�SURFHVVHG�ZKHQ�WKH�3/�64/�EORFN�LV�H[HFXWHG��5DWKHU��LW�GLUHFWV�WKH
3/�64/�FRPSLOHU�WR�LQWHUSUHW�DOO�RFFXUUHQFHV�RI�WKH�H[FHSWLRQ�QDPH�ZLWKLQ�WKH�EORFN�DV�WKH
DVVRFLDWHG�2UDFOH�6HUYHU�HUURU�QXPEHU�

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

7UDSSLQJ�1RQ�3UHGHILQHG�2UDFOH
6HUYHU�(UURUV

'HFODUH

� 1DPH�WKH
H[FHSWLRQ

$VVRFLDWH

� &RGH�WKH�35$*0$
(;&(37,21B,1,7

'HFODUDWLYH�VHFWLRQ

5HIHUHQFH�

� +DQGOH�WKH
UDLVHG
H[FHSWLRQ

([FHSWLRQ�KDQGOLQJ
VHFWLRQ



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

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

'(&/$5(

��HBHPSVBUHPDLQLQJ (;&(37,21�
��35$*0$�(;&(37,21B,1,7��

�HBHPSVBUHPDLQLQJ���������

��YBGHSWQR �GHSW�GHSWQR�7<3(�� �	SBGHSWQR�

%(*,1

��'(/(7(�)520�GHSW
��:+(5( �GHSWQR� �YBGHSWQR�

��&200,7�

(;&(37,21

��:+(1�HBHPSVBUHPDLQLQJ�7+(1
���'%06B287387�387B/,1(��
&DQQRW�UHPRYH�GHSW�
�__

���72B&+$5�YBGHSWQR��__�
���(PSOR\HHV�H[LVW��
��

(1'�

1RQ�3UHGHILQHG�(UURU
7UDS�IRU�2UDFOH�6HUYHU�HUURU�QXPEHU
±������DQ�LQWHJULW\�FRQVWUDLQW�YLRODWLRQ�

HBHPSVBUHPDLQLQJ����(;&(37,21� �

35$*0$�(;&(37,21B,1,7��

����HBHPSVBUHPDLQLQJ��������� �

HBHPSVBUHPDLQLQJ �

Trapping a Non-Predefined Oracle Server Exception

�� 'HFODUH�WKH�QDPH�IRU�WKH�H[FHSWLRQ�ZLWKLQ�WKH�GHFODUDWLYH�VHFWLRQ�

6\QWD[

ZKHUH� H[FHSWLRQ LV�WKH�QDPH�RI�WKH�H[FHSWLRQ�

�� $VVRFLDWH�WKH�GHFODUHG�H[FHSWLRQ�ZLWK�WKH�VWDQGDUG�2UDFOH�6HUYHU�HUURU�QXPEHU�XVLQJ�WKH
35$*0$�(;&(37,21B,1,7�VWDWHPHQW�

6\QWD[

ZKHUH� H[FHSWLRQ LV�WKH�SUHYLRXVO\�GHFODUHG�H[FHSWLRQ�

HUURUBQXPEHU LV�D�VWDQGDUG�2UDFOH�6HUYHU�HUURU�QXPEHU�

�� 5HIHUHQFH�WKH�GHFODUHG�H[FHSWLRQ�ZLWKLQ�WKH�FRUUHVSRQGLQJ�H[FHSWLRQ�KDQGOLQJ�URXWLQH�

([DPSOH

,I�WKHUH�DUH�HPSOR\HHV�LQ�D�GHSDUWPHQW��SULQW�D�PHVVDJH�WR�WKH�XVHU�WKDW�WKH�GHSDUWPHQW�FDQQRW�EH
UHPRYHG�

)RU�PRUH�LQIRUPDWLRQ��VHH�2UDFOH�6HUYHU�0HVVDJHV��5HOHDVH���

H[FHSWLRQ (;&(37,21�

35$*0$�(;&(37,21B,1,7�H[FHSWLRQ��HUURUBQXPEHU��



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

Error Trapping Functions

:KHQ�DQ�H[FHSWLRQ�RFFXUV��\RX�FDQ�LGHQWLI\�WKH�DVVRFLDWHG�HUURU�FRGH�RU�HUURU�PHVVDJH�E\�XVLQJ�WZR
IXQFWLRQV��%DVHG�RQ�WKH�YDOXHV�RI�WKH�FRGH�RU�PHVVDJH��\RX�FDQ�GHFLGH�ZKDW�VXEVHTXHQW�DFWLRQ�WR�WDNH
EDVHG�RQ�WKH�HUURU�

64/&2'(�UHWXUQV�WKH�QXPEHU�RI�WKH�2UDFOH�HUURU�IRU�LQWHUQDO�H[FHSWLRQV��<RX�FDQ�SDVV�DQ�HUURU
QXPEHU�WR�64/(550��ZKLFK�WKHQ�UHWXUQV�WKH�PHVVDJH�DVVRFLDWHG�ZLWK�WKH�HUURU�QXPEHU�

([DPSOH�64/&2'(�9DOXHV

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

)XQFWLRQV�IRU�7UDSSLQJ
([FHSWLRQV

� 64/&2'(
5HWXUQV�WKH�QXPHULF�YDOXH�IRU�WKH�HUURU
FRGH

� 64/(550
5HWXUQV�WKH�PHVVDJH�DVVRFLDWHG�ZLWK�WKH
HUURU�QXPEHU

)XQFWLRQ 'HVFULSWLRQ

64/&2'( 5HWXUQV�WKH�QXPHULF�YDOXH�IRU�WKH�HUURU�FRGH��<RX�FDQ�DVVLJQ�LW�WR�D
180%(5�YDULDEOH��

64/(550 5HWXUQV�FKDUDFWHU�GDWD�FRQWDLQLQJ�WKH�PHVVDJH�DVVRFLDWHG�ZLWK�WKH�HUURU
QXPEHU

64/&2'(�9DOXH 'HVFULSWLRQ

� 1R�H[FHSWLRQ�HQFRXQWHUHG

� 8VHU�GHILQHG�H[FHSWLRQ

���� 12B'$7$B)281'�H[FHSWLRQ

QHJDWLYH�QXPEHU $QRWKHU�2UDFOH�6HUYHU�HUURU�QXPEHU



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

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

)XQFWLRQV�IRU�7UDSSLQJ�([FHSWLRQV

'(&/$5(

��YBHUURUBFRGH������180%(5�

��YBHUURUBPHVVDJH���9$5&+$5�������

%(*,1

���

(;&(37,21

���

��:+(1�27+(56�7+(1

����52//%$&.�

����YBHUURUBFRGH�� �64/&2'(��

����YBHUURUBPHVVDJH�� �64/(550��

����,16(57�,172�HUURUV

����9$/8(6�YBHUURUBFRGH��YBHUURUBPHVVDJH��

(1'�

([DPSOH

64/&2'(

64/(550

Error-Trapping Functions

:KHQ�DQ�H[FHSWLRQ�LV�WUDSSHG�LQ�WKH�:+(1�27+(56�H[FHSWLRQ�KDQGOHU��\RX�FDQ�XVH�D�VHW�RI�JHQHULF
IXQFWLRQV�WR�LGHQWLI\�WKRVH�HUURUV�

7KH�H[DPSOH�RQ�WKH�VOLGH�LOOXVWUDWHV�WKH�YDOXHV�RI�64/&2'(�DQG�64/(550�EHLQJ�DVVLJQHG�WR
YDULDEOHV�DQG�WKHQ�WKRVH�YDULDEOHV�EHLQJ�XVHG�LQ�D�64/�VWDWHPHQW�

7UXQFDWH�WKH�YDOXH�RI�64/(550�WR�D�NQRZQ�OHQJWK�EHIRUH�DWWHPSWLQJ�WR�ZULWH�LW�WR�D�YDULDEOH�



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

7UDSSLQJ�8VHU�'HILQHG�([FHSWLRQV

3/�64/�OHWV�\RX�GHILQH�\RXU�RZQ�H[FHSWLRQV��8VHU�GHILQHG�3/�64/�H[FHSWLRQV�PXVW�EH�

� 'HFODUHG�LQ�WKH�GHFODUH�VHFWLRQ�RI�D�3/�64/�EORFN

� 5DLVHG�H[SOLFLWO\�ZLWK�5$,6(�VWDWHPHQWV

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

7UDSSLQJ�8VHU�'HILQHG
([FHSWLRQV

� 1DPH�WKH
H[FHSWLRQ

'HFODUH

'HFODUDWLYH
VHFWLRQ

5DLVH

� ([SOLFLWO\�UDLVH
WKH�H[FHSWLRQ�E\
XVLQJ�WKH�5$,6(
VWDWHPHQW

([HFXWDEOH
VHFWLRQ

5HIHUHQFH�

� +DQGOH�WKH
UDLVHG
H[FHSWLRQ

([FHSWLRQ�KDQGOLQJ
VHFWLRQ



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

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

8VHU�'HILQHG�([FHSWLRQ

'(&/$5(

��HBLQYDOLGBSURGXFW�(;&(37,21�

%(*,1

��83'$7( SURGXFW
��6(7 GHVFULS� �
	SURGXFWBGHVFULSWLRQ


��:+(5( SURGLG� �	SURGXFWBQXPEHU�

��,)�64/�127)281'�7+(1
����5$,6(�HBLQYDOLGBSURGXFW�

��(1'�,)�

��&200,7�

(;&(37,21
��:+(1�HBLQYDOLGBSURGXFW��7+(1

����'%06B287387�387B/,1(�
,QYDOLG�SURGXFW�QXPEHU�
��

(1'�

([DPSOH

HBLQYDOLGBSURGXFW��(;&(37,21� �

5$,6(�HBLQYDOLGBSURGXFW� �

HBLQYDOLGBSURGXFW �

Trapping User-Defined Exceptions (continued)
<RX�WUDS�D�XVHU�GHILQHG�H[FHSWLRQ�E\�GHFODULQJ�LW�DQG�UDLVLQJ�LW�H[SOLFLWO\�

�� 'HFODUH�WKH�QDPH�IRU�WKH�XVHU�GHILQHG�H[FHSWLRQ�ZLWKLQ�WKH�GHFODUDWLYH�VHFWLRQ�

6\QWD[

ZKHUH� H[FHSWLRQ LV�WKH�QDPH�RI�WKH�H[FHSWLRQ

�� 8VH�WKH�5$,6(�VWDWHPHQW�WR�UDLVH�WKH�H[FHSWLRQ�H[SOLFLWO\�ZLWKLQ�WKH�H[HFXWDEOH�VHFWLRQ�

6\QWD[

ZKHUH� H[FHSWLRQ LV�WKH�SUHYLRXVO\�GHFODUHG�H[FHSWLRQ

�� 5HIHUHQFH�WKH�GHFODUHG�H[FHSWLRQ�ZLWKLQ�WKH�FRUUHVSRQGLQJ�H[FHSWLRQ�KDQGOLQJ�URXWLQH�

([DPSOH

7KLV�EORFN�XSGDWHV�WKH�GHVFULSWLRQ�RI�D�SURGXFW��7KH�XVHU�VXSSOLHV�WKH�SURGXFW�QXPEHU�DQG�WKH�QHZ
GHVFULSWLRQ��,I�WKH�XVHU�HQWHUV�D�SURGXFW�QXPEHU�WKDW�GRHV�QRW�H[LVW��QR�URZV�ZLOO�EH�XSGDWHG�LQ�WKH
352'8&7�WDEOH��5DLVH�DQ�H[FHSWLRQ�DQG�SULQW�D�PHVVDJH�WR�WKH�XVHU�DOHUWLQJ�WKHP�WKDW�DQ�LQYDOLG
SURGXFW�QXPEHU�ZDV�HQWHUHG�

1RWH��8VH�WKH�5$,6(�VWDWHPHQW�E\�LWVHOI�ZLWKLQ�DQ�H[FHSWLRQ�KDQGOHU�WR�UDLVH�WKH�VDPH�H[FHSWLRQ
EDFN�WR�WKH�FDOOLQJ�HQYLURQPHQW�

H[FHSWLRQ (;&(37,21�

5$,6(�H[FHSWLRQ�



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

Propagating Exceptions

,QVWHDG�RI�WUDSSLQJ�DQ�H[FHSWLRQ�ZLWKLQ�WKH�3/�64/�EORFN��SURSDJDWH�WKH�H[FHSWLRQ�WR�DOORZ�WKH
FDOOLQJ�HQYLURQPHQW�WR�KDQGOH�LW��(DFK�FDOOLQJ�HQYLURQPHQW�KDV�LWV�RZQ�ZD\�RI�GLVSOD\LQJ�DQG
DFFHVVLQJ�HUURUV�

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

&DOOLQJ�(QYLURQPHQWV
64/
3OXV

3URFHGXUH�
%XLOGHU

2UDFOH
'HYHORSHU
)RUPV

3UHFRPSLOHU
DSSOLFDWLRQ

$Q�HQFORVLQJ
3/�64/�EORFN

'LVSOD\V�HUURU�QXPEHU�DQG�PHVVDJH
WR�VFUHHQ

'LVSOD\V�HUURU�QXPEHU�DQG�PHVVDJH
WR�VFUHHQ

$FFHVVHV�HUURU�QXPEHU�DQG�PHVVDJH
LQ�D�WULJJHU�E\�PHDQV�RI�WKH
(5525B&2'(�DQG�(5525B7(;7
SDFNDJHG�IXQFWLRQV

$FFHVVHV�H[FHSWLRQ�QXPEHU�WKURXJK
WKH�64/&$�GDWD�VWUXFWXUH

7UDSV�H[FHSWLRQ�LQ�H[FHSWLRQ�
KDQGOLQJ�URXWLQH�RI�HQFORVLQJ�EORFN



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

Propagating an Exception in a Subblock

:KHQ�D�VXEEORFN�KDQGOHV�DQ�H[FHSWLRQ��LW�WHUPLQDWHV�QRUPDOO\��DQG�FRQWURO�UHVXPHV�LQ�WKH�HQFORVLQJ
EORFN�LPPHGLDWHO\�DIWHU�WKH�VXEEORFN�(1'�VWDWHPHQW�

+RZHYHU��LI�3/�64/�UDLVHV�DQ�H[FHSWLRQ�DQG�WKH�FXUUHQW�EORFN�GRHV�QRW�KDYH�D�KDQGOHU�IRU�WKDW
H[FHSWLRQ��WKH�H[FHSWLRQ�SURSDJDWHV�LQ�VXFFHVVLYH�HQFORVLQJ�EORFNV�XQWLO�LW�ILQGV�D�KDQGOHU��,I�QRQH�RI
WKHVH�EORFNV�KDQGOH�WKH�H[FHSWLRQ��DQ�XQKDQGOHG�H[FHSWLRQ�LQ�WKH�KRVW�HQYLURQPHQW�UHVXOWV�

:KHQ�WKH�H[FHSWLRQ�SURSDJDWHV�WR�DQ�HQFORVLQJ�EORFN��WKH�UHPDLQLQJ�H[HFXWDEOH�DFWLRQV�LQ�WKDW�EORFN
DUH�E\SDVVHG�

2QH�DGYDQWDJH�RI�WKLV�EHKDYLRU�LV�WKDW�\RX�FDQ�HQFORVH�VWDWHPHQWV�WKDW�UHTXLUH�WKHLU�RZQ�H[FOXVLYH
HUURU�KDQGOLQJ�LQ�WKHLU�RZQ�EORFN��ZKLOH�OHDYLQJ�PRUH�JHQHUDO�H[FHSWLRQ�KDQGOLQJ�WR�WKH�HQFORVLQJ
EORFN�

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

3URSDJDWLQJ�([FHSWLRQV

%(*,1
��6(/(&7����
��83'$7(����
��,)�64/�127)281'�7+(1
����5$,6(�HBQRBURZV�
��(1'�,)�
(;&(37,21
��:+(1�HBLQWHJULW\�7+(1����
��:+(1�HBQRBURZV�7+(1����
(1'�

'(&/$5(
�������
��HBQRBURZV H[FHSWLRQ�
��HBLQWHJULW\ H[FHSWLRQ�
��35$*0$�(;&(37,21B,1,7��HBLQWHJULW\���������
%(*,1
��)25�FBUHFRUG�,1�HPSBFXUVRU�/223

(1'�/223�
(;&(37,21
��:+(1�12B'$7$B)281'�7+(1������
��:+(1�722B0$1<B52:6�7+(1������
(1'�

6XEEORFNV�FDQ�KDQGOH
DQ�H[FHSWLRQ�RU�SDVV
WKH�H[FHSWLRQ�WR�WKH
HQFORVLQJ�EORFN�

%(*,1
��6(/(&7����
��83'$7(����
��,)�64/�127)281'�7+(1
����5$,6(�HBQRBURZV�
��(1'�,)�
(;&(37,21
��:+(1�HBLQWHJULW\�7+(1����
��:+(1�HBQRBURZV�7+(1����
(1'�



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

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

5$,6(B$33/,&$7,21B(5525
3URFHGXUH

6\QWD[

� $�SURFHGXUH�WKDW�OHWV�\RX�LVVXH�XVHU�
GHILQHG�HUURU�PHVVDJHV�IURP�VWRUHG
VXESURJUDPV

� &DOOHG�RQO\�IURP�DQ�H[HFXWLQJ�VWRUHG
VXESURJUDP

UDLVHBDSSOLFDWLRQBHUURU��HUURUBQXPEHU�

PHVVDJH>��^758(�_�)$/6(`@��

5$,6(B$33/,&$7,21B(5525�3URFHGXUH

8VH�WKH�5$,6(B$33/,&$7,21B(5525�SURFHGXUH�WR�FRPPXQLFDWH�D�SUHGHILQHG�H[FHSWLRQ
LQWHUDFWLYHO\�E\�UHWXUQLQJ�D�QRQVWDQGDUG�HUURU�FRGH�DQG�HUURU�PHVVDJH��:LWK
5$,6(B$33/,&$7,21B(5525��\RX�FDQ�UHSRUW�HUURUV�WR�\RXU�DSSOLFDWLRQ�DQG�DYRLG�UHWXUQLQJ
XQKDQGOHG�H[FHSWLRQV�

,Q�WKH�V\QWD[�

HUURUBQXPEHU LV�D�XVHU�VSHFLILHG�QXPEHU�IRU�WKH�H[FHSWLRQ�EHWZHHQ�±������DQG
±������

PHVVDJH LV�WKH�XVHU�VSHFLILHG�PHVVDJH�IRU�WKH�H[FHSWLRQ��,W�LV�D�FKDUDFWHU�
VWULQJ�XS�WR�������E\WHV�ORQJ�

758(�_�)$/6( LV�DQ�RSWLRQDO�%RROHDQ�SDUDPHWHU��,I�758(��WKH�HUURU�LV�SODFHG�RQ
WKH�VWDFN�RI�SUHYLRXV�HUURUV��,I�)$/6(��WKH�GHIDXOW��WKH�HUURU
UHSODFHV�DOO�SUHYLRXV�HUURUV��

([DPSOH
���
(;&(37,21

��:+(1�12B'$7$B)281'�7+(1

����5$,6(B$33/,&$7,21B(5525���������


0DQDJHU�LV�QRW�D�YDOLG�HPSOR\HH�
��

(1'�



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

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

5$,6(B$33/,&$7,21B(5525
3URFHGXUH

� 8VHG�LQ�WZR�GLIIHUHQW�SODFHV�

± ([HFXWDEOH�VHFWLRQ

± ([FHSWLRQ�VHFWLRQ

� 5HWXUQV�HUURU�FRQGLWLRQV�WR�WKH�XVHU�LQ�D
PDQQHU�FRQVLVWHQW�ZLWK�RWKHU�2UDFOH
6HUYHU�HUURUV

�([DPSOH

���

'(/(7(�)520�HPS

:+(5(��PJU� �YBPJU�

,)�64/�127)281'�7+(1

��5$,6(B$33/,&$7,21B(5525��������
7KLV�LV�QRW�D�YDOLG�PDQDJHU
��

(1'�,)�

���



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

6XPPDU\

3/�64/�LPSOHPHQWV�HUURU�KDQGOLQJ�YLD�H[FHSWLRQV�DQG�H[FHSWLRQ�KDQGOHUV��3UHGHILQHG�H[FHSWLRQV�DUH
HUURU�FRQGLWLRQV�WKDW�DUH�GHILQHG�E\�2UDFOH�VHUYHU��1RQ�3UHGHILQHG�H[FHSWLRQV�DUH�DQ\�RWKHU�VWDQGDUG
2UDFOH�6HUYHU�HUURU��([FHSWLRQV�WKDW�DUH�VSHFLILF�WR�\RXU�DSSOLFDWLRQ�RU�RQHV�WKDW�\RX�FDQ�DQWLFLSDWH
ZKLOH�FUHDWLQJ�WKH�DSSOLFDWLRQ�DUH�XVHU�GHILQHG�H[FHSWLRQV�

2QFH�DQ�HUURU�KDV�RFFXUUHG���DQ�H[FHSWLRQ�KDV�EHHQ�UDLVHG��WKH�FRQWURO�LV�WUDQVIHUUHG�WR�WKH�H[FHSWLRQ
KDQGOLQJ�SDUW�RI�WKH�3/�64/�EORFN��,I�DQ�DVVRFLDWHG�H[FHSWLRQ�LV�WKHUH�LQ�WKH�H[FHSWLRQ�KDQGOLQJ�SDUW�
WKH�FRGH�VSHFLILHG�ZLWK�WKH�H[FHSWLRQ�KDQGOHU�LV�H[HFXWHG��,I�DQ�DVVRFLDWHG�H[FHSWLRQ�KDQGOHU�LV�QRW
IRXQG�LQ�WKH�FXUUHQW�EORFN�DQG�WKH�FXUUHQW�EORFN�LV�QHVWHG��WKH�FRQWURO�ZLOO�SURSDJDWH�WR�RXWHU�EORFN��LI
DQ\��,I�DQ�H[FHSWLRQ�KDQGOHU�LV�QRW�IRXQG�LQ�WKH�RXWHU�EORFN�V��WRR��3/�64/�UHSRUWV�DQ�HUURU�

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

6XPPDU\

� ([FHSWLRQ�W\SHV�
± 3UHGHILQHG�2UDFOH�6HUYHU�HUURU

± 1RQ�SUHGHILQHG�2UDFOH�6HUYHU�HUURU

± 8VHU�GHILQHG�HUURU

� ([FHSWLRQ�WUDSSLQJ

� ([FHSWLRQ�KDQGOLQJ�

± 7UDS�WKH�H[FHSWLRQ�ZLWKLQ�WKH�3/�64/
EORFN�

± 3URSDJDWH�WKH�H[FHSWLRQ�



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

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

3UDFWLFH�2YHUYLHZ

� +DQGOLQJ�QDPHG�H[FHSWLRQV

� &UHDWLQJ�DQG�LQYRNLQJ�XVHU�GHILQHG
H[FHSWLRQV

3UDFWLFH�2YHUYLHZ

,Q�WKLV�SUDFWLFH��\RX�FUHDWH�H[FHSWLRQ�KDQGOHUV�IRU�VSHFLILF�VLWXDWLRQV�



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

3UDFWLFH���

�� :ULWH�D�3/�64/�EORFN�WR�VHOHFW�WKH�QDPH�RI�WKH�HPSOR\HH�ZLWK�D�JLYHQ�VDODU\�YDOXH�

D�� ,I�WKH�VDODU\�HQWHUHG�UHWXUQV�PRUH�WKDQ�RQH�URZ��KDQGOH�WKH�H[FHSWLRQ�ZLWK�DQ�DSSURSULDWH
H[FHSWLRQ�KDQGOHU�DQG�LQVHUW�LQWR�WKH�0(66$*(6�WDEOH�WKH�PHVVDJH�³0RUH�WKDQ�RQH�
HPSOR\HH�ZLWK�D�VDODU\�RI��VDODU\!�´

E�� ,I�WKH�VDODU\�HQWHUHG�GRHV�QRW�UHWXUQ�DQ\�URZV��KDQGOH�WKH�H[FHSWLRQ�ZLWK�DQ�DSSURSULDWH
� H[FHSWLRQ�KDQGOHU�DQG�LQVHUW�LQWR�WKH�0(66$*(6�WDEOH�WKH�PHVVDJH�³1R�HPSOR\HH�ZLWK�

D�VDODU\�RI��VDODU\!�´

F�� ,I�WKH�VDODU\�HQWHUHG�UHWXUQV�RQO\�RQH�URZ��LQVHUW�LQWR�WKH�0(66$*(6�WDEOH�WKH�
HPSOR\HH¶V�QDPH�DQG�WKH�VDODU\�DPRXQW�

G�� +DQGOH�DQ\�RWKHU�H[FHSWLRQ�ZLWK�DQ�DSSURSULDWH�H[FHSWLRQ�KDQGOHU�DQG�LQVHUW�LQWR�WKH
� 0(66$*(6�WDEOH�WKH�PHVVDJH�³6RPH�RWKHU�HUURU�RFFXUUHG�´

H�� 7HVW�WKH�EORFN�IRU�D�YDULHW\�RI�WHVW�FDVHV�

��5(68/76
����������������������������������������������
��60,7+������
��0RUH�WKDQ�RQH�HPSOR\HH�ZLWK�D�VDODU\�RI�����
��1R�HPSOR\HH�ZLWK�D�VDODU\�RI�����

�� 0RGLI\�S��T��VTO�WR�DGG�DQ�H[FHSWLRQ�KDQGOHU�

D�� :ULWH�DQ�H[FHSWLRQ�KDQGOHU�IRU�WKH�HUURU�WR�SDVV�D�PHVVDJH�WR�WKH�XVHU�WKDW�WKH�VSHFLILHG
��� GHSDUWPHQW�GRHV�QRW�H[LVW�

E�� ([HFXWH�WKH�3/�64/�EORFN�E\�HQWHULQJ�D�GHSDUWPHQW�WKDW�GRHV�QRW�H[LVW�

��3OHDVH�HQWHU�WKH�GHSDUWPHQW�QXPEHU����
��3OHDVH�HQWHU�WKH�GHSDUWPHQW�ORFDWLRQ��+286721

��3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�

��*B0(66$*(
����������������������������������������
��'HSDUWPHQW����LV�DQ�LQYDOLG�GHSDUWPHQW

�� :ULWH�D�3/�64/�EORFN�WKDW�SULQWV�WKH�QXPEHU�RI�HPSOR\HHV�ZKR�PDNH�SOXV�RU�PLQXV�����
RI�WKH�VDODU\�YDOXH�HQWHUHG�

D�� ,I�WKHUH�LV�QR�HPSOR\HH�ZLWKLQ�WKDW�VDODU\�UDQJH��SULQW�D�PHVVDJH�WR�WKH�XVHU�LQGLFDWLQJ
�� WKDW�LV�WKH�FDVH��8VH�DQ�H[FHSWLRQ�IRU�WKLV�FDVH�

E�� ,I�WKHUH�DUH�RQH�RU�PRUH�HPSOR\HHV�ZLWKLQ�WKDW�UDQJH��WKH�PHVVDJH�VKRXOG�LQGLFDWH
��� KRZ�PDQ\�HPSOR\HHV�DUH�LQ�WKDW�VDODU\�UDQJH�

F�� +DQGOH�DQ\�RWKHU�H[FHSWLRQ�ZLWK�DQ�DSSURSULDWH�H[FHSWLRQ�KDQGOHU��7KH�PHVVDJH�VKRXOG
��� LQGLFDWH�WKDW�VRPH�RWKHU�HUURU�RFFXUUHG�



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

3UDFWLFH�����FRQWLQXHG�

3OHDVH�HQWHU�WKH�VDODU\�����
3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�

*B0(66$*(
����������������������������������������������������������
7KHUH�LV�DUH���HPSOR\HH�V��ZLWK�D�VDODU\�EHWZHHQ�����DQG����

3OHDVH�HQWHU�WKH�VDODU\������
3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�

*B0(66$*(

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

7KHUH�LV�DUH���HPSOR\HH�V��ZLWK�D�VDODU\�EHWZHHQ������DQG�����

3OHDVH�HQWHU�WKH�VDODU\������
3/�64/�SURFHGXUH�VXFFHVVIXOO\�FRPSOHWHG�

*B0(66$*(
�������������������������������������������������
7KHUH�LV�QR�HPSOR\HH�VDODU\�EHWZHHQ������DQG�����



$

3UDFWLFH�6ROXWLRQV



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

3UDFWLFH���6ROXWLRQV

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

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

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

�����64/!�6(/(&7 ��HQDPH��MRE��VDO�6DODU\
�������)520 ��HPS�

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

��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�

± 7KH�(03�WDEOH�GRHV�QRW�FRQWDLQ�D�FROXPQ�FDOOHG�VDODU\��7KH�FROXPQ�LV�FDOOHG�VDO�

± 7KH�PXOWLSOLFDWLRQ�RSHUDWRU�LV�
��QRW�[��DV�VKRZQ�LQ�OLQH���

± 7KH�$118$/�6$/$5<�DOLDV�FDQQRW�LQFOXGH�VSDFHV��7KH�DOLDV�VKRXOG�UHDG
$118$/B6$/$5<�RU�EH�HQFORVHG�LQ�GRXEOH�TXRWDWLRQ�PDUNV�

± $�FRPPD�LV�PLVVLQJ�DIWHU�WKH�FROXPQ��(1$0(�

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

��64/!�'(6&5,%(�GHSW
��64/!�6(/(&7 

�������)520 GHSW�

�� 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�

��64/!�'(6&5,%(�HPS

��64/!�6(/(&7 HPSQR��HQDPH��MRE��KLUHGDWH
�������)520 HPS�
��64/!�6$9(�S�T��VTO
��&UHDWHG�ILOH�S�T��VTO



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

3UDFWLFH���6ROXWLRQV��FRQWLQXHG�

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

��64/!�67$57�S�T��VTO

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

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

,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\�

��64/!�*(7�S�T��VTO
�������6(/(&7 HPSQR��HQDPH��MRE��KLUHGDWH
�����
�)520� HPS
��64/!���6(/(&7� HPSQR��(PS�����HQDPH��(PSOR\HH��
��64/!�L

��������L��MRE��-RE���KLUHGDWH��+LUH�'DWH�
����L

��64/!�6$9(�S�T��VTO�5(3/$&(
��&UHDWHG�ILOH�S�T��VTO

��64/!�67$57�S�T��VTO

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

��64/!�6(/(&7� HQDPH__
��
__MRE��(PSOR\HH�DQG�7LWOH�
�������)520 ���� HPS�



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

3UDFWLFH���6ROXWLRQV��FRQWLQXHG�

,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�

��64/!�6(/(&7 HPSQR�__�
�
�__�HQDPH�__�
�
__�MRE�__�
�
�__
����� PJU�__�
�
�__�KLUHGDWH�__�
�
�__�VDO�__�
�
�__
����� FRPP�__�
�
�__�GHSWQR�7+(B287387
�������)520 HPS�



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

3UDFWLFH���6ROXWLRQV

�� &UHDWH�D�TXHU\�WR�GLVSOD\�WKH�QDPH�DQG�VDODU\�RI�HPSOR\HHV�HDUQLQJ�PRUH�WKDQ��������6DYH
\RXU�64/�VWDWHPHQW�WR�D�ILOH�QDPHG�S�T��VTO��5XQ�\RXU�TXHU\�

��64/!�6(/(&7 HQDPH��VDO
�������)520� HPS
�������:+(5(� VDO�!������

��64/!�6$9(�S�T��VTO

���&UHDWHG�ILOH�S�T��VTO

�� &UHDWH�D�TXHU\�WR�GLVSOD\�WKH�HPSOR\HH�QDPH�DQG�GHSDUWPHQW�QXPEHU�IRU�HPSOR\HH�QXPEHU
�����

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

�� 0RGLI\�S�T��VTO�WR�GLVSOD\�WKH�QDPH�DQG�VDODU\�IRU�DOO�HPSOR\HHV�ZKRVH�VDODU\�LV�QRW�LQ�WKH
UDQJH�RI�������DQG��������5HVDYH�\RXU�64/�VWDWHPHQW�WR�D�ILOH�QDPHG�S�T��VTO��5HUXQ
\RXU�TXHU\�

��64/!�(',7�S�T��VTO

�6(/(&7 HQDPH��VDO
�)520 HPS
�:+(5( VDO�127�%(7:((1������$1'�����
��

����64/!�67$57�S�T��VTO

�� 'LVSOD\�WKH�HPSOR\HH�QDPH��MRE��DQG�VWDUW�GDWH�RI�HPSOR\HHV�KLUHG�EHWZHHQ�)HEUXDU\����
������DQG�0D\����������2UGHU�WKH�TXHU\�LQ�DVFHQGLQJ�RUGHU�E\�VWDUW�GDWH�

��64/!�6(/(&7� HQDPH��MRE��KLUHGDWH
�������)520� HPS
�������:+(5( KLUHGDWH�%(7:((1

�����������72B'$7(�
���)HE�����
�
''�021�<<<<
��$1'

�����������72B'$7(�
���0D\�����
�
''�021�<<<<
�

�����������25'(5�%< KLUHGDWH�



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

3UDFWLFH���6ROXWLRQV��FRQWLQXHG�

�� 'LVSOD\�WKH�HPSOR\HH�QDPH�DQG�GHSDUWPHQW�QXPEHU�RI�DOO�HPSOR\HHV�LQ�GHSDUWPHQWV����DQG
���LQ�DOSKDEHWLFDO�RUGHU�E\�QDPH�

��64/!�6(/(&7 HQDPH��GHSWQR
������)520 HPS
������:+(5( GHSWQR�,1���������
������25'(5�%< HQDPH�

�� 0RGLI\�S�T��VTO�WR�OLVW�WKH�QDPH�DQG�VDODU\�RI�HPSOR\HHV�ZKR�HDUQ�PRUH�WKDQ�������DQG
DUH�LQ�GHSDUWPHQW����RU�����/DEHO�WKH�FROXPQ�(PSOR\HH�DQG�0RQWKO\�6DODU\��UHVSHFWLYHO\�
5HVDYH�\RXU�64/�VWDWHPHQW�WR�D�ILOH�QDPHG�S�T��VTO��5HUXQ�\RXU�TXHU\�

��64/!�(',7�S�T��VTO

�6(/(&7 HQDPH��(PSOR\HH���VDO��0RQWKO\�6DODU\�
�)520 HPS
�:+(5( VDO��!�����
�$1'� GHSWQR�,1���������
��

��64/!�67$57�S�T��VTO

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

��64/!�6(/(&7 HQDPH��KLUHGDWH
�������)520 HPS
�������:+(5( KLUHGDWH�/,.(�
���
�

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

��64/!�6(/(&7 HQDPH��MRE
�������)520 HPS
�������:+(5( PJU�,6�18//�

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

��64/!�6(/(&7 HQDPH��VDO��FRPP
�������)520� HPS
�������:+(5(� FRPP�,6�127�18//
�������25'(5�%< VDO�'(6&��FRPP�'(6&�



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

3UDFWLFH���6ROXWLRQV��FRQWLQXHG�

,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�$�
1RWH��7KHUH�DUH�WZR�XQGHUVFRUHV��B��EHIRUH�WKH�$�LQ�WKH�:+(5(�FODXVH�

��64/!�6(/(&7 HQDPH
�������)520 HPS
�������:+(5( HQDPH�/,.(�
BB$�
�

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

��64/!�6(/(&7 HQDPH
�������)520 HPS
�������:+(5( HQDPH�/,.(�
�/�/�

�������$1' GHSWQR� ���
�������25 PJU� ������

,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�������

��64/!�6(/(&7 HQDPH��MRE��VDO
�������)520 HPS
�������:+(5( MRE�,1��
&/(5.
��
$1$/<67
�
�������$1' VDO�127�,1��������������������

��� 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�

��64/! (',7�S�T��VTO
���� 6(/(&7 HQDPH��(PSOR\HH���VDO��0RQWKO\�6DODU\���FRPP
����� )520� HPS
���� :+(5( FRPP��!�VDO�
����

���������� �
��64/! 67$57�S�T���VTO



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

3UDFWLFH���6ROXWLRQV

�� :ULWH�D�TXHU\�WR�GLVSOD\�WKH�FXUUHQW�GDWH��/DEHO�WKH�FROXPQ�'DWH�

��64/!�6(/(&7 V\VGDWH��'DWH�
�������)520 GXDO�

�� '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�

��64/!�6(/(&7 HPSQR��HQDPH��VDO�
��������� 5281'�VDO�
�����������1HZ�6DODU\�
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��&UHDWHG�ILOH�S�T��VTO

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

��64/!�67$57�S�T��VTO

�� 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\�
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�� '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������´�
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3UDFWLFH���6ROXWLRQV��FRQWLQXHG�

�� )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�
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������25'(5�%< 0217+6B%(7:((1�6<6'$7(��KLUHGDWH��

�� :ULWH�D�TXHU\�WKDW�SURGXFHV�WKH�IROORZLQJ�IRU�HDFK�HPSOR\HH�
�HPSOR\HH�QDPH!�HDUQV��VDODU\!�PRQWKO\�EXW�ZDQWV����WLPHV�VDODU\!��/DEHO�WKH
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�� :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
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3UDFWLFH���6ROXWLRQV

��� :ULWH�D�TXHU\�WR�GLVSOD\�WKH�QDPH��GHSDUWPHQW�QXPEHU��DQG�GHSDUWPHQW�QDPH�IRU�DOO
HPSOR\HHV�

��64/!�6(/(&7 H�HQDPH��H�GHSWQR��G�GQDPH
�������)520� HPS�H��GHSW�G
�������:+(5(� H�GHSWQR� �G�GHSWQR�

�� &UHDWH�D�XQLTXH�OLVWLQJ�RI�DOO�MREV�WKDW�DUH�LQ�GHSDUWPHQW�����,QFOXGH�WKH�ORFDWLRQ�RI
GHSDUWPHQW����LQ�WKH�RXWSXW�

��64/!�6(/(&7� ',67,1&7�H�MRE��G�ORF
�� �������)520� HPS�H��GHSW�G

�������:+(5(� H�GHSWQR� �G�GHSWQR
�������$1'� H�GHSWQR� ����

��� :ULWH�D�TXHU\�WR�GLVSOD\�WKH�HPSOR\HH�QDPH��GHSDUWPHQW�QDPH��DQG�ORFDWLRQ�RI�DOO�HPSOR\HHV
ZKR�HDUQ�D�FRPPLVVLRQ�
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�� 'LVSOD\�WKH�HPSOR\HH�QDPH�DQG�GHSDUWPHQW�QDPH�IRU�DOO�HPSOR\HHV�ZKR�KDYH�DQ�$�LQ�WKHLU
QDPH��6DYH�\RXU�64/�VWDWHPHQW�LQ�D�ILOH�FDOOHG�S�T��VTO�
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�� :ULWH�D�TXHU\�WR�GLVSOD\�WKH�QDPH��MRE��GHSDUWPHQW�QXPEHU��DQG�GHSDUWPHQW�QDPH�IRU�DOO
HPSOR\HHV�ZKR�ZRUN�LQ�'$//$6�
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3UDFWLFH���6ROXWLRQV��FRQWLQXHG�

�� 'LVSOD\�WKH�HPSOR\HH�QDPH�DQG�HPSOR\HH�QXPEHU�DORQJ�ZLWK�WKHLU�PDQDJHU¶V�QDPH�DQG
PDQDJHU�QXPEHU��/DEHO�WKH�FROXPQV�(PSOR\HH��(PS���0DQDJHU��DQG�0JU���UHVSHFWLYHO\�
6DYH�\RXU�64/�VWDWHPHQW�LQ�D�ILOH�FDOOHG�S�T��VTO�

�� 0RGLI\�S�T��VTO�WR�GLVSOD\�DOO�HPSOR\HHV�LQFOXGLQJ�.LQJ��ZKR�KDV�QR�PDQDJHU�
5HVDYH�DV�S�T��VTO��5XQ�S�T��VTO�

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

�� &UHDWH�D�TXHU\�WKDW�ZLOO�GLVSOD\�WKH�HPSOR\HH�QDPH��GHSDUWPHQW�QXPEHU��DQG�DOO�WKH
HPSOR\HHV�WKDW�ZRUN�LQ�WKH�VDPH�GHSDUWPHQW�DV�D�JLYHQ�HPSOR\HH��*LYH�HDFK�FROXPQ�DQ
DSSURSULDWH�ODEHO�
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3UDFWLFH���6ROXWLRQV��FRQWLQXHG�

�� 6KRZ�WKH�VWUXFWXUH�RI�WKH�6$/*5$'(�WDEOH��&UHDWH�D�TXHU\�WKDW�ZLOO�GLVSOD\�WKH�QDPH��MRE�
GHSDUWPHQW�QDPH��VDODU\��DQG�JUDGH�IRU�DOO�HPSOR\HHV�
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��� &UHDWH�D�TXHU\�WR�GLVSOD\�WKH�QDPH�DQG�KLUH�GDWH�RI�DQ\�HPSOR\HH�KLUHG�DIWHU�HPSOR\HH
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DOO�HPSOR\HHV�ZKR�ZHUH�KLUHG�EHIRUH�WKHLU�PDQDJHUV��/DEHO�WKH�FROXPQV�(PSOR\HH��(PS
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'HWHUPLQH�WKH�YDOLGLW\�RI�WKH�IROORZLQJ�VWDWHPHQWV��&LUFOH�HLWKHU�7UXH�RU�)DOVH�

�� *URXS�IXQFWLRQV�ZRUN�DFURVV�PDQ\�URZV�WR�SURGXFH�RQH�UHVXOW�

7UXH

�� *URXS�IXQFWLRQV�LQFOXGH�QXOOV�LQ�FDOFXODWLRQV�

)DOVH��*URXS�IXQFWLRQV�LJQRUH�QXOO�YDOXHV��,I�\RX�ZDQW�WR�LQFOXGH�QXOO�YDOXHV��XVH�WKH�19/
IXQFWLRQ�

�� 7KH�:+(5(�FODXVH�UHVWULFWV�URZV�SULRU�WR�LQFOXVLRQ�LQ�D�JURXS�FDOFXODWLRQ�

7UXH

�� '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�
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�������������� 5281'�0,1�VDO������0LQLPXP��
�������������� 5281'�680�VDO������6XP��
����� 5281'�$9*�VDO������$YHUDJH�
�������)520 HPS�
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W\SH��5HVDYH�WR�D�ILOH�FDOOHG�S�T��VTO��5HUXQ�\RXU�TXHU\�
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3UDFWLFH���6ROXWLRQV��FRQWLQXHG�

�� :ULWH�D�TXHU\�WR�GLVSOD\�WKH�QXPEHU�RI�SHRSOH�ZLWK�WKH�VDPH�MRE�
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0DQDJHUV�
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WKH�FROXPQ�',))(5(1&(�
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�� '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\�
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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�
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�� &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�

�� 3RSXODWH�WKH�'(3$570(17�WDEOH�ZLWK�GDWD�IURP�WKH�'(37�WDEOH��,QFOXGH�RQO\�FROXPQV�WKDW
\RX�QHHG�

��64/!�,16(57�,172 GHSDUWPHQW
�������6(/(&7 GHSWQR��GQDPH
�������)520 GHSW�

�� &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�

&ROXPQ�1DPH ,G 1DPH

.H\�7\SH

1XOOV�8QLTXH

).�7DEOH

).�&ROXPQ

'DWDW\SH 1XPEHU 9$5&+$5�

/HQJWK � ��

&ROXPQ�1DPH ,' /$67B1$0( ),567B1$0( '(37B,'

.H\�7\SH

1XOOV�8QLTXH

).�7DEOH

).�&ROXPQ

'DWDW\SH 1XPEHU 9$5&+$5� 9$5&+$5� 1XPEHU

/HQJWK � �� �� �

64/!�(',7�S��T��VTO
�� &5($7(�7$%/(�GHSDUWPHQW

�LG�180%(5����
QDPH�9$5&+$5������

�� �
64/!�67$57�S��T��VTO
64/!�'(6&5,%(�GHSDUWPHQW



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

��&5($7(�7$%/(��HPSOR\HH
���LG�����������180%(5����
��ODVWBQDPH�����9$5&+$5������
��ILUVWBQDPH����9$5&+$5������
��GHSWBLG�������180%(5����
���
��64/!�67$57�S��T��VTO
��64/!�'(6&5,%(�HPSOR\HH

�� 0RGLI\�WKH�(03/2<((�WDEOH�WR�DOORZ�IRU�ORQJHU�HPSOR\HH�ODVW�QDPHV��&RQILUP�\RXU
PRGLILFDWLRQ�

��64/!�$/7(5�7$%/(�HPSOR\HH
�������02',)<��ODVWBQDPH 9$5&+$5�������
��64/!�'(6&5,%(�HPSOR\HH

�� &RQILUP�WKDW�ERWK�WKH�'(3$570(17�DQG�(03/2<((�WDEOHV�DUH�VWRUHG�LQ�WKH�GDWD
GLFWLRQDU\���+LQW��86(5B7$%/(6�

��64/!�6(/(&7� WDEOHBQDPH
�������)520� XVHUBWDEOHV
�������:+(5(� WDEOHBQDPH�,1��
'(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\�

��64/!�&5($7(�7$%/(� HPSOR\HH��$6
�������6(/(&7� HPSQR�LG��HQDPH�ODVWBQDPH��GHSWQR�GHSWBLG
�������)520� HPS�

�� 'URS�WKH�(03/2<((�WDEOH�

��64/!�'523�7$%/( HPSOR\HH�

�� 5HQDPH�WKH�(03/2<((��WDEOH�WR�(03/2<((�

��64/!�5(1$0(�HPSOR\HH��72�HPSOR\HH�



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

�� $GG�D�FRPPHQW�WR�WKH�'(3$570(17�DQG�(03/2<((�WDEOH�GHILQLWLRQV�GHVFULELQJ�WKH
WDEOHV��&RQILUP�\RXU�DGGLWLRQV�LQ�WKH�GDWD�GLFWLRQDU\�

��64/!�&200(17�21�7$%/(�HPSOR\HH�,6�
(PSOR\HH�,QIRUPDWLRQ
�
���� ��64/!�&200(17�21�7$%/(�GHSDUWPHQW�,6�
'HSDUWPHQW�,QIRUPDWLRQ
�

��64/!�&2/801�WDEOHBQDPH�)250$7�$��
��64/!�&2/801�WDEOHBW\SH�)250$7�$��
��64/!�&2/801�FRPPHQWV�)250$7�$��
��64/!�6(/(&7 

�������)520 XVHUBWDEBFRPPHQWV

����� ���:+(5( WDEOHBQDPH� �
'(3$570(17

�������25 WDEOHBQDPH� �
(03/2<((
�

����'URS�WKH�FROXPQ�/$67B1$0(�IURP�WKH�(03/2<((�WDEOH��&RQILUP�\RXU�PRGLILFDWLRQ

������E\�FKHFNLQJ�WKH�GHVFULSWLRQ�RI�WKH�WDEOH�

64/!���$/7(5�7$%/(�HPSOR\HH
�������'523�&2/801�/$67B1$0(�

���64/!���'(6&5,%(�HPSOR\HH

����&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�8168('��&RQILUP�\RXU�PRGLILFDWLRQ�E\�FKHFNLQJ�WKH�GHVFULSWLRQ�RI�WKH�WDEOH�

64/!���&5($7(�7$%/( HPSOR\HH��$6
�������6(/(&7 HPSQR�LG��HQDPH�ODVWBQDPH��GHSWQR�GHSWBLG
�������)520 HPS
��������
64/!���$/7(5�7$%/( HPSOR\HH�
�������6(7���8186('��GHSWBLG��
64/!���'(6&5,%(�HPSOR\HH��

����'URS�DOO�WKH�8186('�FROXPQV�IURP�WKH�(03/2<((��WDEOH��&RQILUP�\RXU�PRGLILFDWLRQ

������E\�FKHFNLQJ�WKH�GHVFULSWLRQ�RI�WKH�WDEOH�

64/!���$/7(5�7$%/(�HPSOR\HH�
����� �������'523�8186('�&2/8016�
��� 64/!���'(6&5,%(�HPSOR\HH�
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3UDFWLFH����6ROXWLRQV

�� $GG�D�WDEOH�OHYHO�35,0$5<�.(<�FRQVWUDLQW�WR�WKH�(03/2<((�WDEOH�XVLQJ�WKH�,'�FROXPQ�
7KH�FRQVWUDLQW�VKRXOG�EH�HQDEOHG�DW�FUHDWLRQ�

��64/!�$/7(5�7$%/(� HPSOR\HH
�������$''�&21675$,17� HPSOR\HHBLGBSN�35,0$5<�.(<��LG��

�� &UHDWH�D�35,0$5<�.(<�FRQVWUDLQW�RQ�WKH�'(3$570(17�WDEOH�XVLQJ�WKH�,'�FROXPQ��7KH
FRQVWUDLQW�VKRXOG�EH�HQDEOHG�DW�FUHDWLRQ�

��64/!�$/7(5�7$%/( GHSDUWPHQW
�������$''�&21675$,17 GHSDUWPHQWBLGBSN�35,0$5<�.(<�LG��

�� $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�

��64/!�$/7(5�7$%/(����HPSOR\HH
�������$''�&21675$,17�HPSOR\HHBGHSWBLGBIN�)25(,*1�.(<��GHSWBLG�
�����������5()(5(1&(6�GHSDUWPHQW�LG��

�� &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�

��64/!�6(/(&7 FRQVWUDLQWBQDPH��FRQVWUDLQWBW\SH
�������)520 XVHUBFRQVWUDLQWV
�������:+(5( WDEOHBQDPH�,1��
(03/2<((
��
'(3$570(17
��
��64/!�6$9(�S��T��VTO

�� '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�

��64/!�&2/801� REMHFWBQDPH��)250$7�$��
��64/!�&2/801� REMHFWBW\SH��)250$7�$��
��64/!�6(/(&7 REMHFWBQDPH��REMHFWBW\SH
�������)520 XVHUBREMHFWV
�������:+(5(� REMHFWBQDPH�/,.(�
(03/2<((�

�������25 REMHFWBQDPH�/,.(�
'(3$570(17�
�

,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���

��64/!�$/7(5�7$%/(�HPSOR\HH
�������$''��VDODU\�180%(5�����
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3UDFWLFH����6ROXWLRQV

�� &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<((�

��64/!�&5($7(�9,(:�HPSBYX�$6
�������6(/(&7� HPSQR��HQDPH�HPSOR\HH��GHSWQR
�������)520� HPS�

�� 'LVSOD\�WKH�FRQWHQWV�RI�WKH�(03B98�YLHZ�

��64/!�6(/(&7 

�������)520 HPSBYX�

�� 6HOHFW�WKH�YLHZ�QDPH�DQG�WH[W�IURP�WKH�GDWD�GLFWLRQDU\�86(5B9,(:6�

��64/!�&2/801�YLHZBQDPH�)250$7�$��
��64/!�&2/801�WH[W�)250$7�$��
��64/!�6(/(&7� YLHZBQDPH��WH[W
�������)520 XVHUBYLHZV�

�� 8VLQJ�\RXU�YLHZ�(03B98��HQWHU�D�TXHU\�WR�GLVSOD\�DOO�HPSOR\HH�QDPHV�DQG�GHSDUWPHQW�
QXPEHUV�

��64/!�6(/(&7 HPSOR\HH��GHSWQR
�������)520� HPSBYX�

�� &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�

��64/!�&5($7(�9,(:�GHSW���$6
�������6(/(&7� HPSQR�HPSOR\HHBLG��HQDPH�HPSOR\HH�
����� GHSWQR�GHSDUWPHQWBLG
�������)520 HPS
�������:+(5(� GHSWQR� ���
�������:,7+�&+(&.�237,21�&21675$,17�HPSBGHSWB���
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�� 'LVSOD\�WKH�VWUXFWXUH�DQG�FRQWHQWV�RI�WKH�'(37���YLHZ�

��64/!�'(6&5,%(�GHSW��
��64/!�6(/(&7 

�������)520 GHSW���

�� $WWHPSW�WR�UHDVVLJQ�6PLWK�WR�GHSDUWPHQW����

��64/!�83'$7( GHSW��
�������6(7 GHSDUWPHQWBLG� ���
�������:+(5( HPSOR\HH� �
60,7+
�

,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\�

��64/!�&5($7(�9,(: VDODU\BYX�$6
�������6(/(&7 HQDPH�HPSOR\HH��GQDPH�GHSDUWPHQW�
����� VDO���VDODU\����JUDGH
�������)520 HPS�H��GHSW�G��VDOJUDGH�V
�������:+(5( H�GHSWQR� �G�GHSWQR
�������$1' H�VDO�EHWZHHQ�V�ORVDO�DQG�V�KLVDO�
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�� &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�

��64/!�&5($7(�6(48(1&(�GHSWBLGBVHT
�������67$57�:,7+���
�������,1&5(0(17�%<���
�������0$;9$/8(�����

�� :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�

��64/!�(',7�S��T��VTO
�6(/(&7 VHTXHQFHBQDPH��PD[BYDOXH�

LQFUHPHQWBE\��ODVWBQXPEHU
�)520 XVHUBVHTXHQFHV

�� ��
��64/!�67$57�S��T��VTO

�� :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�

��64/!�(',7�S��T��VTO
�� �6(7�(&+2�2))

�6(7�9(5,)<�2))
�$&&(37�QDPH�352037�
3OHDVH�HQWHU�WKH�GHSDUWPHQW�QDPH��

�,16(57�,172 GHSDUWPHQW��LG��QDPH�
�9$/8(6 �GHSWBLGBVHT�1(;79$/��
	QDPH
�
��
�6(7�9(5,)<�21
�6(7�(&+2�21

��64/!�67$57�S��T��VTO
��64/!�6(/(&7� 

�������)520 GHSDUWPHQW�

�� &UHDWH�D�QRQ�XQLTXH�LQGH[�RQ�WKH�IRUHLJQ�NH\�FROXPQ��GHSWBLG��LQ�WKH�(03/2<((�WDEOH�

��64/!�&5($7(�,1'(;�HPSOR\HHBGHSWBLGBLG[�21�HPSOR\HH��GHSWBLG��
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�� '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�

��64/!�6(/(&7 LQGH[BQDPH��WDEOHBQDPH��XQLTXHQHVV
�������)520 XVHUBLQGH[HV
�������:+(5( WDEOHBQDPH� �
(03/2<((
�
��64/!�6$9(�S��T��VTO
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�� :KDW�SULYLOHJH�VKRXOG�D�XVHU�EH�JLYHQ�WR�ORJ�LQ�WR�WKH�2UDFOH�6HUYHU"�,V�WKLV�D�V\VWHP�RU�DQ
REMHFW�SULYLOHJH"

�7KH�&5($7(�6(66,21�V\VWHP�SULYLOHJH

�� :KDW�SULYLOHJH�VKRXOG�D�XVHU�EH�JLYHQ�WR�FUHDWH�WDEOHV"

7KH�&5($7(�7$%/(�SULYLOHJH

�� ,I�\RX�FUHDWH�D�WDEOH��ZKR�FDQ�SDVV�DORQJ�SULYLOHJHV�WR�RWKHU�XVHUV�RQ�\RXU�WDEOH"

<RX�FDQ��RU�DQ\RQH�\RX�KDYH�JLYHQ�WKRVH�SULYLOHJHV�WR�E\�XVLQJ�WKH�:,7+�*5$17�
237,21�

�� <RX�DUH�WKH�'%$��<RX�DUH�FUHDWLQJ�PDQ\�XVHUV�ZKR�UHTXLUH�WKH�VDPH�V\VWHP�SULYLOHJHV�
:KDW�ZRXOG�\RX�XVH�WR�PDNH�\RXU�MRE�HDVLHU"

&UHDWH�D�UROH�FRQWDLQLQJ�WKH�V\VWHP�SULYLOHJHV�DQG�JUDQW�WKH�UROH�WR�WKH�XVHUV

�� :KDW�FRPPDQG�GR�\RX�XVH�WR�FKDQJH�\RXU�SDVVZRUG"

7KH�$/7(5�86(5�VWDWHPHQW

�� *UDQW�DQRWKHU�XVHU�DFFHVV�WR�\RXU�'(37�WDEOH��+DYH�WKH�XVHU�JUDQW�\RX�TXHU\�DFFHVV�WR�KLV�RU
KHU�'(37�WDEOH�

��7HDP���H[HFXWHV�WKH�*5$17�VWDWHPHQW�

��64/!�*5$17 VHOHFW
�������21 GHSW
�������72 �XVHU�!�

��7HDP���H[HFXWHV�WKH�*5$17�VWDWHPHQW�

��64/!�*5$17 VHOHFW
�������21 GHSW
�������72 �XVHU�!�

��:+(5(�XVHU��LV�WKH�QDPH�RI�WHDP���DQG�XVHU��LV�WKH�QDPH�RI
��WHDP���

���� 4XHU\�DOO�WKH�URZV�LQ�\RXU�'(37�WDEOH�

��64/!�6(/(&7 

�������)520 GHSW�
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3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

�� $GG�D�QHZ�URZ�WR�\RXU�'(37�WDEOH��7HDP���VKRXOG�DGG�(GXFDWLRQ�DV�GHSDUWPHQW
QXPEHU�����7HDP���VKRXOG�DGG�$GPLQLVWUDWLRQ�DV�GHSDUWPHQW�QXPEHU�����0DNH�WKH�FKDQJHV
SHUPDQHQW�

��7HDP���H[HFXWHV�WKLV�,16(57�VWDWHPHQW�

��64/!�,16(57�,172 GHSW�GHSWQR��GQDPH�

�������9$/8(6 �����
(GXFDWLRQ
��

��64/!�&200,7�

��7HDP���H[HFXWHV�WKLV�,16(57�VWDWHPHQW�

��64/!�,16(57�,172 GHSW�GHSWQR��GQDPH�

�������9$/8(6 �����
$GPLQLVWUDWLRQ
��

��64/!�&200,7�

�� &UHDWH�D�V\QRQ\P�IRU�WKH�RWKHU�WHDP¶V�'(37�WDEOH�

��7HDP���FUHDWHV�D�V\QRQ\P�QDPHG�WHDP��

��64/!�&5($7(�6<121<0 WHDP�
�������)25��XVHU�!�'(37�

��7HDP���FUHDWHV�D�V\QRQ\P�QDPHG�WHDP��

��64/!�&5($7(�6<121<0 WHDP�
�������)25��XVHU�!�'(37�

��� 4XHU\�DOO�WKH�URZV�LQ�WKH�RWKHU�WHDP¶V�'(37�WDEOH�E\�XVLQJ�\RXU�V\QRQ\P�

��7HDP���H[HFXWHV�WKLV�6(/(&7�VWDWHPHQW�

��64/!�6(/(&7 


�������)520 WHDP��

��7HDP���H[HFXWHV�WKLV�6(/(&7�VWDWHPHQW�

��64/!�6(/(&7 


�������)520 WHDP��
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��� 4XHU\�WKH�86(5B7$%/(6�GDWD�GLFWLRQDU\�WR�VHH�LQIRUPDWLRQ�DERXW�WKH�WDEOHV�WKDW�\RX�RZQ�

��64/!�6(/(&7 WDEOHBQDPH
�������)520 XVHUBWDEOHV�

��� 4XHU\�WKH�$//B7$%/(6�GDWD�GLFWLRQDU\�YLHZ�WR�VHH�LQIRUPDWLRQ�DERXW�DOO�WKH�WDEOHV�WKDW�\RX
FDQ�DFFHVV��([FOXGH�WDEOHV�WKDW�\RX�RZQ�

����64/!�6(/(&7�WDEOHBQDPH��RZQHU
�������)520 DOOBWDEOHV
�������:+(5( RZQHU��� ��\RXU�DFFRXQW!�

��� 5HYRNH�WKH�6(/(&7�SULYLOHJH�IURP�WKH�RWKHU�WHDP�

��7HDP���UHYRNHV�WKH�SULYLOHJH�

��64/!�5(92.( VHOHFW
�������21 GHSW
�������)520 XVHU��

��7HDP���UHYRNHV�WKH�SULYLOHJH�

��64/!�5(92.( VHOHFW
�������21 GHSW
�������)520 XVHU��



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

&ROXPQB

1DPH

0(0%(5B

,'

/$67B

1$0(

),567B

1$0( $''5(66 &,7< 3+21(

-2,1B

'$7(

.H\

7\SH

3.

1XOO�

8QLTXH

11�8 11 11

'HIDXOW

9DOXH

6\VWHP

'DWH

'DWDW\SH 1XPEHU 9$5&+$5� 9$5&+$5� 9$5&+$5� 9$5&+$5� 9$5&+$5� 'DWH

/HQJWK �� �� �� ��� �� ��

3UDFWLFH����6ROXWLRQV

�� &UHDWH�WKH�WDEOHV�EDVHG�RQ�WKH�IROORZLQJ�WDEOH�LQVWDQFH�FKDUWV��&KRRVH�WKH�DSSURSULDWH�GDWDW\SHV
DQG�EH�VXUH�WR�DGG�LQWHJULW\�FRQVWUDLQWV�

D���7DEOH�QDPH��0(0%(5

��&5($7(�7$%/(�PHPEHU

���PHPEHUBLG 180%(5����
&21675$,17�PHPEHUBPHPEHUBLGBSN�35,0$5<�.(<�

��ODVWBQDPH 9$5&+$5�����
&21675$,17�PHPEHUBODVWBQDPHBQQ�127�18//�

��ILUVWBQDPH 9$5&+$5������
��DGGUHVV 9$5&+$5�������
��FLW\ 9$5&+$5������
��SKRQH 9$5&+$5������
��MRLQBGDWH '$7(�'()$8/7�6<6'$7(

&21675$,17�PHPEHUBMRLQBGDWHBQQ�127�18//��



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

E���7DEOH�QDPH��7,7/(

��&5($7(�7$%/(�WLWOH
���WLWOHBLG 180%(5����

&21675$,17�WLWOHBWLWOHBLGBSN�35,0$5<�.(<�
���WLWOH 9$5&+$5�����

&21675$,17�WLWOHBWLWOHBQQ�127�18//�
���GHVFULSWLRQ 9$5&+$5������

&21675$,17�WLWOHBGHVFULSWLRQBQQ�127�18//�
���UDWLQJ 9$5&+$5����

&21675$,17�WLWOHBUDWLQJBFN�&+(&.
�UDWLQJ�,1��
*
��
3*
��
5
��
1&��
��
15
���

���FDWHJRU\ 9$5&+$5������
&21675$,17�WLWOHBFDWHJRU\BFN�&+(&.

�FDWHJRU\�,1��
'5$0$
��
&20('<
��
$&7,21
�

&+,/'
��
6&,),
��
'2&80(17$5<
���

���UHOHDVHBGDWH'$7(��

&ROXPQB
1DPH

7,7/(B
,' 7,7/( '(6&5,37,21 5$7,1* &$7(*25<

5(/($6(B
'$7(

.H\
7\SH

3.

1XOO�
8QLTXH

11�8 11 11

&KHFN *��3*��5�
1&����15

'5$0$�
&20('<�
$&7,21�
&+,/'�
6&,),�
'2&80(1
7$5<

'DWDW\SH 1XPEHU 9$5&+$5� 9$5&+$5� 9$5&+$5� 9$5&+$5� 'DWH

/HQJWK �� �� ��� � ��



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

F���7DEOH�QDPH��7,7/(B&23<

��&5($7(�7$%/(�WLWOHBFRS\
���FRS\BLG 180%(5�����
���WLWOHBLG 180%(5����

���&21675$,17�WLWOHBFRS\BWLWOHBLIBIN�5()(5(1&(6�WLWOH�WLWOHBLG��
���VWDWXV 9$5&+$5�����

�������&21675$,17�WLWOHBFRS\BVWDWXVBQQ�127�18//
�������&21675$,17�WLWOHBFRS\BVWDWXVBFN�&+(&.��VWDWXV�,1

��������
$9$,/$%/(
��
'(6752<('
�
5(17('
��
5(6(59('
���
��&21675$,17�WLWOHBFRS\BFRS\BLGBWLWOHBLGBSN

35,0$5<�.(<��FRS\BLG��WLWOHBLG���

&ROXPQ�1DPH &23<B,' 7,7/(B,' 67$786

.H\
7\SH

3. 3.�).

1XOO�
8QLTXH

11�8 11�8 11

&KHFN $9$,/$%/(�
'(6752<('�
5(17('�
5(6(59('

).�5HI�7DEOH 7,7/(

).�5HI�&RO 7,7/(B,'

'DWDW\SH 1XPEHU 1XPEHU 9$5&+$5�

/HQJWK �� �� ��



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

G���7DEOH�QDPH��5(17$/

��&5($7(�7$%/(�UHQWDO
���ERRNBGDWH ��'$7(�'()$8/7�6<6'$7(�
���PHPEHUBLG ��180%(5����
����������������&21675$,17�UHQWDOBPHPEHUBLGBIN
����������������5()(5(1&(6�PHPEHU�PHPEHUBLG��
���FRS\BLG ��180%(5�����
���DFWBUHWBGDWH�'$7(�
���H[SBUHWBGDWH�'$7(�'()$8/7�6<6'$7(�����
���WLWOHBLG ��180%(5�����
����������������&21675$,17�UHQWDOBERRNBGDWHBFRS\BWLWOHBSN

���������������������35,0$5<�.(<��ERRNBGDWH��PHPEHUBLG�

���������������������FRS\BLG�WLWOHBLG��
����������������&21675$,17�UHQWDOBFRS\BLGBWLWOHBLGBIN

���������������������)25(,*1�.(<��FRS\BLG��WLWOHBLG�
���������������5()(5(1&(6�WLWOHBFRS\�FRS\BLG��WLWOHBLG���

&ROXPQ
1DPH

%22.B
'$7(

0(0%(5B
,'

&23<B
,'

$&7B5(7B
'$7(

(;3B5(7B
'$7(

7,7/(B,'

.H\
7\SH

3. 3.�).� 3.�).� 3.�).�

'HIDXOW
9DOXH

6\VWHP
'DWH

��GD\V�DIWHU
ERRN�GDWH

).�5HI
7DEOH

0(0%(5 7,7/(B
&23<

7,7/(B
&23<

).�5HI
&RO

0(0%(5B
,'

&23<B,' 7,7/(B,'

'DWDW\SH 'DWH 1XPEHU 1XPEHU 'DWH 'DWH 1XPEHU

/HQJWK �� �� ��
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3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

H���7DEOH�QDPH��5(6(59$7,21

��&5($7(�7$%/(�UHVHUYDWLRQ
���UHVBGDWH '$7(�
���PHPEHUBLG 180%(5����

&21675$,17�UHVHUYDWLRQBPHPEHUBLG
5()(5(1&(6�PHPEHU�PHPEHUBLG��

���WLWOHBLG 180%(5����
&21675$,17�UHVHUYDWLRQBWLWOHBLG
5()(5(1&(6�WLWOH�WLWOHBLG��

���&21675$,17�UHVHUYDWLRQBUHVGDWHBPHPBWLWBSN�35,0$5<�.(<
�UHVBGDWH��PHPEHUBLG��WLWOHBLG���

&ROXPQB1DPH 5(6B'$7( 0(0%(5B,' 7,7/(B,'

.H\
7\SH

3. 3.�).� 3.�).�

1XOO�
8QLTXH

11�8 11�8 11

).�5HI
7DEOH

0(0%(5 7,7/(

).�5HI
&ROXPQ

0(0%(5B,' 7,7/(B,'

'DWDW\SH 'DWH 1XPEHU 1XPEHU

/HQJWK �� ��
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3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

�� 9HULI\�WKDW�WKH�WDEOHV�DQG�FRQVWUDLQWV�ZHUH�FUHDWHG�SURSHUO\�E\�FKHFNLQJ�WKH�GDWD�GLFWLRQDU\�

��64/!�6(/(&7 WDEOHBQDPH
�������)520 XVHUBWDEOHV
�������:+(5( WDEOHBQDPH�,1��
0(0%(5
��
7,7/(
��
7,7/(B&23<
�
����� � ���������������
5(17$/
��
5(6(59$7,21
��

��64/!�&2/801� FRQVWUDLQWBQDPH�)250$7�$��
��64/!�&2/801� WDEOHBQDPH�)250$7��$��
��64/!�6(/(&7 FRQVWUDLQWBQDPH��FRQVWUDLQWBW\SH�
����� WDEOHBQDPH
��������)520 XVHUBFRQVWUDLQWV
��������:+(5( WDEOHBQDPH�,1��
0(0%(5
��
7,7/(
��
7,7/(B&23<
�
����� ����
5(17$/
��
5(6(59$7,21
��

�� &UHDWH�VHTXHQFHV�WR�XQLTXHO\�LGHQWLI\�HDFK�URZ�LQ�WKH�0(0%(5�WDEOH�DQG�WKH�7,7/(�WDEOH�

D���0HPEHU�QXPEHU�IRU�WKH�0(0%(5�WDEOH��VWDUW�ZLWK������GR�QRW�DOORZ�FDFKLQJ�RI�WKH
�����YDOXHV��1DPH�WKH�VHTXHQFH�PHPEHUBLGBVHT�

��64/!�&5($7(�6(48(1&(�PHPEHUBLGBVHT
�������67$57�:,7+����
�������12&$&+(�

E���7LWOH�QXPEHU�IRU�WKH�7,7/(�WDEOH��VWDUW�ZLWK�����QR�FDFKLQJ��1DPH�WKH�VHTXHQFH�
�����WLWOHBLGBVHT�

��64/!�&5($7(�6(48(1&(�WLWOHBLGBVHT
�������67$57�:,7+���
�������12&$&+(�

F���9HULI\�WKH�H[LVWHQFH�RI�WKH�VHTXHQFHV�LQ�WKH�GDWD�GLFWLRQDU\�

��64/!�6(/(&7 VHTXHQFHBQDPH��LQFUHPHQWBE\��ODVWBQXPEHU
�������)520� XVHUBVHTXHQFHV
�������:+(5( VHTXHQFHBQDPH�,1��
0(0%(5B,'B6(4
�
����� ������������������
7,7/(B,'B6(4
��
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3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

�� $GG�GDWD�WR�WKH�WDEOHV��&UHDWH�D�VFULSW�IRU�HDFK�VHW�RI�GDWD�WR�DGG�

D� $GG�PRYLH�WLWOHV�WR�WKH�7,7/(�WDEOH��:ULWH�D�VFULSW�WR�HQWHU�WKH�PRYLH�LQIRUPDWLRQ��6DYH�WKH
VFULSW�DV�S��T�D�VTO��8VH�WKH�VHTXHQFHV�WR�XQLTXHO\�LGHQWLI\�HDFK�WLWOH��(QWHU�WKH�UHOHDVH
GDWHV�LQ�WKH�''�021�<<<<�IRUPDW��5HPHPEHU�WKDW�VLQJOH�TXRWDWLRQ�PDUNV�LQ�D�FKDUDFWHU
ILHOG�PXVW�EH�VSHFLDOO\�KDQGOHG��9HULI\�\RXU�DGGLWLRQV�

��64/!�(',7�S��T�D�VTO
��6(7�(&+2�2))
��,16(57�,172�WLWOH�WLWOHBLG��WLWOH��GHVFULSWLRQ��UDWLQJ��

���FDWHJRU\��UHOHDVHBGDWH�
��9$/8(6��WLWOHBLGBVHT�1(;79$/��
:LOOLH�DQG�&KULVWPDV�7RR
�

����
$OO�RI�:LOOLH

V�IULHQGV�PDNH�D�&KULVWPDV�OLVW�IRU
�����6DQWD��EXW�:LOOLH�KDV�\HW�WR�DGG�KLV�RZQ�ZLVK�OLVW�
�

���������������
*
��
&+,/'
��72B'$7(�
���2&7�����
�
''�021�<<<<
�

���
��,16(57�,172�WLWOH�WLWOHBLG���WLWOH��GHVFULSWLRQ��UDWLQJ�

���FDWHJRU\��UHOHDVHBGDWH�
��9$/8(6��WLWOHBLGBVHT�1(;79$/��
$OLHQ�$JDLQ
��
<HW�DQRWKHU

����LQVWDOOPHQW�RI�VFLHQFH�ILFWLRQ�KLVWRU\���&DQ�WKH
����KHURLQH�VDYH�WKH�SODQHW�IURP�WKH�DOLHQ�OLIH�IRUP"
�
����
5
��
6&,),
��72B'$7(��
���0$<�����
�
''�021�<<<<
��

���
��,16(57�,172�WLWOH�WLWOHBLG��WLWOH��GHVFULSWLRQ��UDWLQJ�

���FDWHJRU\��UHOHDVHBGDWH�
��9$/8(6��WLWOHBLGBVHT�1(;79$/��
7KH�*ORE
��
$�PHWHRU�FUDVKHV

����QHDU�D�VPDOO�$PHULFDQ�WRZQ�DQG�XQOHDVKHV�FDUQLYRURXV
����JRR�LQ�WKLV�FODVVLF�
��
15
��
6&,),
�

���������������72B'$7(��
���$8*�����
�
''�021�<<<<
��
���
��,16(57�,172�WLWOH�WLWOHBLG��WLWOH��GHVFULSWLRQ��UDWLQJ�

���FDWHJRU\��UHOHDVHBGDWH�
��9$/8(6��WLWOHBLGBVHT�1(;79$/��
0\�'D\�2II
��
:LWK�D�OLWWOH

����OXFN�DQG�D�ORW�LQJHQXLW\��D�WHHQDJHU�VNLSV�VFKRRO�IRU
����D�GD\�LQ�1HZ�<RUN�
��
3*
��
&20('<
�

���������������72B'$7(��
���-8/�����
�
''�021�<<<<
��
���

�����
��&200,7
���
��6(7�(&+2�21

��64/!�6(/(&7 WLWOH
�������)520� WLWOH�



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

7LWOH Description Rating Category Release_date

:LOOLH�DQG
&KULVWPDV
7RR

$OO�RI�:LOOLH¶V�IULHQGV
PDNH�D�&KULVWPDV�OLVW�IRU
6DQWD��EXW�:LOOLH�KDV�\HW�WR
DGG�KLV�RZQ�ZLVK�OLVW�

* &+,/' ���2&7�����

$OLHQ�$JDLQ <HW�DQRWKHU�LQVWDOODWLRQ�RI
VFLHQFH�ILFWLRQ�KLVWRU\��&DQ
WKH�KHURLQH�VDYH�WKH�SODQHW
IURP�WKH�DOLHQ�OLIH�IRUP"

5 6&,), ���0$<�����

7KH�*ORE $�PHWHRU�FUDVKHV�QHDU�D
VPDOO�$PHULFDQ�WRZQ�DQG
XQOHDVKHV�FDUQLYRURXV�JRR
LQ�WKLV�FODVVLF�

15 6&,), ���$8*�����

0\�'D\�2II :LWK�D�OLWWOH�OXFN�DQG�D�ORW
RI�LQJHQXLW\��D�WHHQDJHU
VNLSV�VFKRRO�IRU�D�GD\�LQ
1HZ�<RUN

3* &20('< ���-8/�����

0LUDFOHV�RQ
,FH

$�VL[�\HDU�ROG�KDV�GRXEWV
DERXW�6DQWD�&ODXV��EXW�VKH
GLVFRYHUV�WKDW�PLUDFOHV
UHDOO\�GR�H[LVW�

3* '5$0$ ���6(3�����

6RGD�*DQJ $IWHU�GLVFRYHULQJ�D�FDFKH
RI�GUXJV��D�\RXQJ�FRXSOH
ILQG�WKHPVHOYHV�SLWWHG
DJDLQVW�D�YLFLRXV�JDQJ�

15 $&7,21 ���-81�����



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

E� $GG�GDWD�WR�WKH�0(0%(5�WDEOH��:ULWH�D�VFULSW�QDPHG�S��T�E�VTO�WR�SURPSW�XVHUV
IRU�WKH�LQIRUPDWLRQ��([HFXWH�WKH�VFULSW��%H�VXUH�WR�XVH�WKH�VHTXHQFH�WR�DGG�WKH�PHPEHU�
QXPEHUV�

�������64/!�(',7�S��T�E�VTO
��6(7�(&+2�2))
��6(7�9(5,)<�2))
��,16(57�,172�PHPEHU�PHPEHUBLG��ILUVWBQDPH��ODVWBQDPH��DGGUHVV�

���FLW\��SKRQH��MRLQBGDWH�
��9$/8(6��PHPEHUBLGBVHT�1(;79$/��
	ILUVWBQDPH
��
	ODVWBQDPH
�

���
	DGGUHVV
��
	FLW\
��
	SKRQH
��72B'$7(�
	MRLQBGDWH
�

�����������
''�00�<<<<
�
���
��&200,7
���
��6(7�9(5,)<�21
��6(7�(&+2�21
��64/!�67$57�S��T�E�VTO

)LUVWB
1DPH

/DVWB1DPH $GGUHVV &LW\ 3KRQH -RLQB'DWH

&DUPHQ 9HODVTXH] ����.LQJ�6WUHHW 6HDWWOH ������������ ���0$5�����

/D'RULV 1JDR ��0RGUDQ\ %UDWLVODYD ������������ ���0$5�����

0LGRUL 1DJD\DPD ���9LD�&HQWUDOH 6DR�3DROR ������������ ���-81�����

0DUN 4XLFN�WR�
6HH

�����.LQJ
:D\

/DJRV ����������� ���$35�����

$XGU\ 5RSHEXUQ ���&KX�6WUHHW +RQJ�.RQJ ��������� ���-$1�����

0ROO\ 8UJXKDUW �����/DXULHU 4XHEHF ������������ ���-$1�����



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

c.  Add the following movie copies in the TITLE_COPY table:
Note: Have the title_id numbers available for this exercise.

��64/!�,16(57�,172�WLWOHBFRS\�FRS\BLG��WLWOHBLG��VWDWXV�
�������9$/8(6���������
$9$,/$%/(
��
��64/!�,16(57�,172�WLWOHBFRS\�FRS\BLG��WLWOHBLG��VWDWXV�
�������9$/8(6���������
$9$,/$%/(
��
��64/!�,16(57�,172�WLWOHBFRS\�FRS\BLG��WLWOHBLG��VWDWXV�
�������9$/8(6���������
5(17('
��
��64/!�,16(57�,172�WLWOHBFRS\�FRS\BLG��WLWOHBLG��VWDWXV�
�������9$/8(6���������
$9$,/$%/(
��
��64/!�,16(57�,172�WLWOHBFRS\�FRS\BLG��WLWOHBLG��VWDWXV�
�������9$/8(6���������
$9$,/$%/(
��

��64/!�,16(57�,172�WLWOHBFRS\�FRS\BLG��WLWOHBLG�VWDWXV�
�������9$/8(6���������
$9$,/$%/(
��

��������64/!�,16(57�,172�WLWOHBFRS\�FRS\BLG��WLWOHBLG�VWDWXV�
�������������9$/8(6���������
5(17('
��

��������64/!�,16(57�,172�WLWOHBFRS\�FRS\BLG��WLWOHBLG�VWDWXV�
�������������9$/8(6���������
$9$,/$%/(
��

��������64/!�,16(57�,172�WLWOHBFRS\�FRS\BLG��WLWOHBLG�VWDWXV�
�������������9$/8(6���������
$9$,/$%/(
��

7LWOH &RS\B,G 6WDWXV
:LOOLH�DQG�&KULVWPDV�7RR � $9$,/$%/(
$OLHQ�$JDLQ � $9$,/$%/(

� 5(17('
7KH�*ORE � $9$,/$%/(
0\�'D\�2II � $9$,/$%/(

� $9$,/$%/(
� 5(17('

0LUDFOHV�RQ�,FH � $9$,/$%/(

6RGD�*DQJ � $9$,/$%/(



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

d.  Add the following rentals to the RENTAL table:
Note: Title number may be different depending on sequence number.

��64/!�,16(57�,172�UHQWDO�WLWOHBLG��FRS\BLG��PHPEHUBLG�
����� ERRNBGDWH��H[SBUHWBGDWH��DFWBUHWBGDWH�
�������9$/8(6 �������������V\VGDWH����V\VGDWH����V\VGDWH����

��64/!�,16(57�,172�UHQWDO�WLWOHBLG��FRS\BLG��PHPEHUBLG�
����� ERRNBGDWH��H[SBUHWBGDWH��DFWBUHWBGDWH�

������9$/8(6 �������������V\VGDWH����V\VGDWH����18//��

��64/!�,16(57�,172�UHQWDO�WLWOHBLG��FRS\BLG��PHPEHUBLG�
����� ERRNBGDWH��H[SBUHWBGDWH��DFWBUHWBGDWH�
������9$/8(6 �������������V\VGDWH����V\VGDWH��18//��

��64/!�,16(57�,172�UHQWDO�WLWOHBLG��FRS\BLG��PHPEHUBLG�
����� ERRNBGDWH��H[SBUHWBGDWH�DFWBUHWBGDWH�
�������9$/8(6 �������������V\VGDWH����V\VGDWH����V\VGDWH����

��64/!�&200,7�

7LWOHB
,G

&RS\B
,G

0HPEHUB
,G %RRNBGDWH ([SB5HWB'DWH $FWB5HWB'DWH

�� � ��� ��GD\V�DJR ��GD\�DJR ��GD\V�DJR

�� � ��� ��GD\�DJR ��GD\�IURP�QRZ

�� � ��� ��GD\V�DJR 7RGD\

�� � ��� ��GD\V�DJR ��GD\V�DJR ��GD\V�DJR



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

�� &UHDWH�D�YLHZ�QDPHG�7,7/(B$9$,/�WR�VKRZ�WKH�PRYLH�WLWOHV�DQG�WKH�DYDLODELOLW\�RI
HDFK�FRS\�DQG�LWV�H[SHFWHG�UHWXUQ�GDWH�LI�UHQWHG��4XHU\�DOO�URZV�IURP�WKH�YLHZ��2UGHU�WKH�UHVXOWV
E\�WLWOH�

��64/!�&5($7(�9,(:�WLWOHBDYDLO�$6
��������6(/(&7���W�WLWOH��F�FRS\BLG��F�VWDWXV��U�H[SBUHWBGDWH
��������)520 WLWOH�W��WLWOHBFRS\�F��UHQWDO�U
��������:+(5( W�WLWOHBLG� �F�WLWOHBLG
��������$1' F�FRS\BLG� �U�FRS\BLG���
��������$1' F�WLWOHBLG� �U�WLWOHBLG����

64/!�&2/801�WLWOH�)250$7�$��

64/!��6(/(&7� 

������)520 WLWOHBDYDLO
������25'(5�%<� WLWOH��FRS\BLG�

�� 0DNH�FKDQJHV�WR�GDWD�LQ�WKH�WDEOHV�

D���$GG�D�QHZ�WLWOH��7KH�PRYLH�LV�³,QWHUVWHOODU�:DUV�´�ZKLFK�LV�UDWHG�3*�DQG�FODVVLILHG�DV�D
�����VFL�IL�PRYLH��7KH�UHOHDVH�GDWH�LV����-8/�����7KH�GHVFULSWLRQ�LV�³)XWXULVWLF�LQWHUVWHOODU�
�����DFWLRQ�PRYLH��&DQ�WKH�UHEHOV�VDYH�WKH�KXPDQV�IURP�WKH�HYLO�HPSLUH"´�%H�VXUH�WR�DGG�D�WLWOH
�����FRS\�UHFRUG�IRU�WZR�FRSLHV�

���,16(57�,172�WLWOH�WLWOHBLG��WLWOH��GHVFULSWLRQ��UDWLQJ�
�� ��������FDWHJRU\��UHOHDVHBGDWH�
���9$/8(6��WLWOHBLGBVHT�1(;79$/��
,QWHUVWHOODU�:DUV
�

�����������������
)XWXULVWLF�LQWHUVWHOODU�DFWLRQ�PRYLH���&DQ�WKH
������������UHEHOV�VDYH�WKH�KXPDQV�IURP�WKH�HYLO�(PSLUH"
�
������������
3*
��
6&,),
��
���-8/���
�

����

���,16(57�,172�WLWOHBFRS\��FRS\BLG��WLWOHBLG��VWDWXV�

���9$/8(6���������
$9$,/$%/(
�

����

���,16(57�,172�WLWOHBFRS\��FRS\BLG��WLWOHBLG��VWDWXV�

���9$/8(6���������
$9$,/$%/(
�

����

b.  Enter two reservations. One reservation is for Carmen Velasquez, who wants to rent
     “Interstellar Wars.” The other is for Mark Quick-to-See, who wants to rent “Soda Gang.”

��64/!�,16(57�,172�UHVHUYDWLRQ��UHVBGDWH��PHPEHUBLG��WLWOHBLG�
�������9$/8(6��6<6'$7(�����������
��64/!�,16(57�,172�UHVHUYDWLRQ��UHVBGDWH��PHPEHUBLG��WLWOHBLG�
�������9$/8(6��6<6'$7(�����������



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

c. Customer Carmen Velasquez rents the movie “Interstellar Wars,” copy 1. Remove her
    reservation for the movie. Record the information about the rental. Allow the default 

value for the expected return date to be used. Verify that the rental was recorded by using
the view you created.

��64/!�,16(57�,172�UHQWDO�WLWOHBLG��FRS\BLG��PHPEHUBLG�
�������9$/8(6�������������
��64/!�83'$7( WLWOHBFRS\
�������6(7 VWDWXV �
5(17('

�������:+(5( WLWOHBLG� ���
�������$1' FRS\BLG� ���
��64/!�'(/(7(
�������)520 UHVHUYDWLRQ
�������:+(5( PHPEHUBLG� �����

��64/!�6(/(&7 

�������)520 WLWOHBDYDLO
�������25'(5�%< WLWOH��FRS\BLG�

�� 0DNH�D�PRGLILFDWLRQ�WR�RQH�RI�WKH�WDEOHV�

D� $GG�D�35,&(�FROXPQ�WR�WKH�7,7/(�WDEOH�WR�UHFRUG�WKH�SXUFKDVH�SULFH�RI�WKH�YLGHR��7KH
FROXPQ�VKRXOG�KDYH�D�WRWDO�OHQJWK�RI�HLJKW�GLJLWV�DQG�WZR�GHFLPDO�SODFHV��9HULI\�\RXU
PRGLILFDWLRQV��

��64/!�$/7(5�7$%/(�WLWOH
�������$''��SULFH ��180%(5�������
��64/!�'(6&5,%(�WLWOH



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

b. Create a script named S��T�E�VTO to update each video with a price according to the
following list.

Note: Have the title_id numbers available for this exercise.

��6(7�(&+2�2))
��6(7�9(5,)<�2))
��83'$7( WLWOH
��6(7 SULFH� �	SULFH
��:+(5( WLWOHBLG� �	WLWOHBLG
���
��6(7�9(5,)<�2))
��6(7�(&+2�2))
��64/!�67$57�S��T�E�VTO

F� (QVXUH�WKDW�LQ�WKH�IXWXUH�DOO�WLWOHV�ZLOO�FRQWDLQ�D�SULFH�YDOXH��9HULI\�WKH�FRQVWUDLQW�

��64/!�$/7(5�7$%/(�WLWOH
�������02',)<��SULFH�&21675$,17�WLWOHBSULFHBQQ�127�18//��
��64/!�6(/(&7 FRQVWUDLQWBQDPH��FRQVWUDLQWBW\SH�
������� VHDUFKBFRQGLWLRQ
�������)520 XVHUBFRQVWUDLQWV
�������:+(5( WDEOHBQDPH� �
7,7/(
�

7LWOH 3ULFH

:LOOLH�DQG�&KULVWPDV�7RR ��
$OLHQ�$JDLQ ��
7KH�*ORE ��
0\�'D\�2II ��
0LUDFOHV�RQ�,FH ��
6RGD�*DQJ ��
,QWHUVWHOODU�:DUV ��



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

�� &UHDWH�D�UHSRUW�WLWOHG�&XVWRPHU�+LVWRU\�5HSRUW��7KLV�UHSRUW�ZLOO�FRQWDLQ�HDFK�FXVWRPHU
V
KLVWRU\�RI�UHQWLQJ�YLGHRV��%H�VXUH�WR�LQFOXGH�WKH�FXVWRPHU�QDPH��PRYLH�UHQWHG��GDWHV�RI�WKH
UHQWDO��DQG�GXUDWLRQ�RI�UHQWDOV��7RWDO�WKH�QXPEHU�RI�UHQWDOV�IRU�DOO�FXVWRPHUV�IRU�WKH�UHSRUWLQJ
SHULRG��6DYH�WKH�VFULSW�LQ�D�ILOH�QDPHG�S��T��VTO�

��64/!�(',7�S��T��VTO
��6(7�(&+2�2))
��6(7�9(5,)<�2))
��6(7�3$*(6,=(���
��&2/801���PHPEHU )250$7�$��
��&2/801���WLWOH�)250$7�$��
��&2/801���ERRNBGDWH�)250$7�$�
��&2/801���GXUDWLRQ�)250$7��������

��77,7/(�
&XVWRPHU�+LVWRU\�5HSRUW

��%5($.�21�PHPEHU��6.,3���21�5(3257
��6(/(&7 P�ILUVWBQDPH__
�
__P�ODVWBQDPH�0(0%(5��W�WLWOH�

U�ERRNBGDWH��U�DFWBUHWBGDWH���U�ERRNBGDWH�'85$7,21
��)520 PHPEHU�P��WLWOH�W��UHQWDO�U
��:+(5( U�PHPEHUBLG� �P�PHPEHUBLG
��$1' U�WLWOHBLG� �W�WLWOHBLG
��25'(5�%< PHPEHU
���
��&/($5�%5($.
��&2/801�PHPEHU�&/($5
��&2/801�WLWOH�&/($5

� ��&2/801�ERRNBGDWH�&/($5
��&2/801�GXUDWLRQ�&/($5

��77,7/(�2))
��6(7�9(5,)<�21
��6(7�3$*(6,=(���
��6(7�(&+2�21



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

3UDFWLFH����6ROXWLRQV

�� (YDOXDWH�HDFK�RI�WKH�IROORZLQJ�GHFODUDWLRQV��'HWHUPLQH�ZKLFK�RI�WKHP�DUH�QRW�OHJDO�DQG�H[SODLQ
ZK\�

D�� '(&/$5(
�YBLG 180%(5����

/HJDO

E� '(&/$5(
�YB[��YB\��YB] 9$5&+$5������

,OOHJDO�EHFDXVH�RQO\�RQH�LGHQWLILHU�SHU�GHFODUDWLRQ�LV�DOORZHG

F� '(&/$5(
�YBELUWKGDWH '$7(�127�18//�

,OOHJDO�EHFDXVH�WKH�127�18//�YDULDEOH�PXVW�EH�LQLWLDOL]HG

G� '(&/$5(
�YBLQBVWRFN %22/($1�� ���

,OOHJDO�EHFDXVH���LV�QRW�D�%RROHDQ�H[SUHVVLRQ



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

�� ,Q�HDFK�RI�WKH�IROORZLQJ�DVVLJQPHQWV��GHWHUPLQH�WKH�GDWDW\SH�RI�WKH�UHVXOWLQJ�H[SUHVVLRQ�

D� YBGD\VBWRBJR � �YBGXHBGDWH���6<6'$7(�

����� 1XPEHU

E� YBVHQGHU � �86(5�__�
��
�__�72B&+$5�YBGHSWBQR��

����� &KDUDFWHU�VWULQJ

F� YBVXP � ���������������������

����� ,OOHJDO��3/�64/�FDQQRW�FRQYHUW�VSHFLDO�V\PEROV�IURP�9$5&+$5��WR�180%(5

G� YBIODJ � �758(�

���� %RROHDQ

H� YBQ� � �YBQ��!����
�YBQ���

����� %RROHDQ

I� YBYDOXH � �18//�

����� $Q\�VFDODU�GDWDW\SH

�� &UHDWH�DQ�DQRQ\PRXV�EORFN�WR�RXWSXW�WKH�SKUDVH�³0\�3/�64/�%ORFN�:RUNV´�WR�WKH�VFUHHQ�

���9$5,$%/(�JBPHVVDJH�9$5&+$5�����
���%(*,1
������JBPHVVDJH�� �
0\�3/�64/�%ORFN�:RUNV
�
���(1'�
����
���35,17�JBPHVVDJH

���64/!�67$57�S��T��VTO

���*B0(66$*(

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

0\�3/�64/�%ORFN�:RUNV



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

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

�� &UHDWH�D�EORFN�WKDW�GHFODUHV�WZR�YDULDEOHV��$VVLJQ�WKH�YDOXH�RI�WKHVH�3/�64/�YDULDEOHV�WR
64/
3OXV�KRVW�YDULDEOHV�DQG�SULQW�WKH�UHVXOWV�RI�WKH�3/�64/�YDULDEOHV�WR�WKH�VFUHHQ��([HFXWH
\RXU�3/�64/�EORFN��6DYH�\RXU�3/�64/�EORFN�WR�D�ILOH�QDPHG�S��T��VTO�

��9B&+$5 &KDUDFWHU��YDULDEOH�OHQJWK�

��9B180 1XPEHU

$VVLJQ�YDOXHV�WR�WKHVH�YDULDEOHV�DV�IROORZV�

��9DULDEOH 9DOXH

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

��9B&+$5 7KH�OLWHUDO�
���LV�WKH�DQVZHU


��9B180 7KH�ILUVW�WZR�FKDUDFWHUV�IURP�9B&+$5

��9$5,$%/(�JBFKDU�9$5&+$5�����
��9$5,$%/(�JBQXP��180%(5
��'(&/$5(
����YBFKDU�9$5&+$5������
����YBQXP��180%(5�������
��%(*,1
����YBFKDU�� �
���LV�WKH�DQVZHU
�
����YBQXP��� �72B180%(5�68%675�YBFKDU�������
�����JBFKDU�� �YBFKDU�
�����JBQXP��� �YBQXP�
��(1'�
���
��35,17�JBFKDU
��35,17�JBQXP
��64/!�67$57�S��T��VTO

��*B&+$5
�����������������������
�����LV�WKH�DQVZHU

������*B180
�����������
�����������



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

3UDFWLFH����6ROXWLRQV

3/�64/�%ORFN

'(&/$5(

��YBZHLJKW 180%(5����� �����

��YBPHVVDJH 9$5&+$5�������� �
3URGXFW������
�

%(*,1

�
68%%/2&.
�

'(&/$5(

��YBZHLJKW 180%(5����� ���

��YBPHVVDJH 9$5&+$5�������� �
3URGXFW������
�

��YBQHZBORFQ 9$5&+$5������� �
(XURSH
�

%(*,1

��YBZHLJKW�� �YBZHLJKW�����

��YBQHZBORFQ�� �
:HVWHUQ�
�__�YBQHZBORFQ�

(1'�

��YBZHLJKW�� �YBZHLJKW�����

��YBPHVVDJH�� �YBPHVVDJH�__�
�LV�LQ�VWRFN
�

��YBQHZBORFQ�� �
:HVWHUQ�
�__�YBQHZBORFQ�

(1'�



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

�� (YDOXDWH�WKH�3/�64/�EORFN�RQ�WKH�SUHYLRXV�SDJH�DQG�GHWHUPLQH�WKH�GDWDW\SH�DQG�YDOXH�RI�HDFK
RI�WKH�IROORZLQJ�YDULDEOHV�DFFRUGLQJ�WR�WKH�UXOHV�RI�VFRSLQJ�

D� 7KH�YDOXH�RI�9B:(,*+7�LQ�WKH�VXEEORFN�LV�

³�´�DQG�WKH�GDWDW\SH�LV�180%(5�

E� 7KH�YDOXH�RI�9B1(:B/2&1�LQ�WKH�VXEEORFN�LV�

³:HVWHUQ�(XURSH´�DQG�WKH�GDWDW\SH�LV�9$5&+$5��

F� 7KH�YDOXH�RI�9B:(,*+7�LQ�WKH�PDLQ�EORFN�LV�

³���´�DQG�WKH�GDWDW\SH�LV�180%(5�

G� 7KH�YDOXH�RI�9B0(66$*(�LQ�WKH�PDLQ�EORFN�LV�

³3URGXFW�������LV�LQ�VWRFN´�DQG�WKH�GDWDW\SH�LV�9$5&+$5��

H� 7KH�YDOXH�RI�9B1(:B/2&1�LQ�WKH�PDLQ�EORFN�LV�

,OOHJDO�EHFDXVH�YBQHZBORFQ�LV�QRW�YLVLEOH�RXWVLGH�WKH�VXEEORFN�



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

6FRSH�([DPSOH

'(&/$5(

��YBFXVWRPHU 9$5&+$5������� �
:RPDQVSRUW
�

��YBFUHGLWBUDWLQJ 9$5&+$5������� �
(;&(//(17
�

%(*,1

'(&/$5(

����YBFXVWRPHU 180%(5����� �����

����YBQDPH 9$5&+$5������� �
8QLVSRUWV
�

%(*,1

����YBFXVWRPHU YBQDPH YBFUHGLWBUDWLQJ

(1'�

��YBFXVWRPHU YBQDPH YBFUHGLWBUDWLQJ

(1'�



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

�� 6XSSRVH�\RX�HPEHG�D�VXEEORFN�ZLWKLQ�D�EORFN��DV�VKRZQ�RQ�WKH�SUHYLRXV�SDJH��<RX�GHFODUH�WZR
YDULDEOHV��9B&86720(5�DQG�9B&5(',7B5$7,1*��LQ�WKH�PDLQ�EORFN��<RX�DOVR�GHFODUH�WZR
YDULDEOHV��9B&86720(5�DQG�9B1$0(��LQ�WKH�VXEEORFN��'HWHUPLQH�WKH�YDOXHV�DQG�GDWDW\SHV
IRU�HDFK�RI�WKH�IROORZLQJ�FDVHV�

D� 7KH�YDOXH�RI�9B&86720(5�LQ�WKH�VXEEORFN�LV�

³���´�DQG�WKH�GDWDW\SH�LV�180%(5�

E�� 7KH�YDOXH�RI�9B1$0(�LQ�WKH�VXEEORFN�LV�

³8QLVSRUWV´�DQG�WKH�GDWDW\SH�LV�9$5&+$5��

F� 7KH�YDOXH�RI�9B&5(',7B5$7,1*�LQ�WKH�VXEEORFN�LV�

³(;&(//(17´�DQG�WKH�GDWDW\SH�LV�9$5&+$5��

G� 7KH�YDOXH�RI�9B&86720(5�LQ�WKH�PDLQ�EORFN�LV�

³:RPDQVSRUW´�DQG�WKH�GDWDW\SH�LV�9$5&+$5��

H� 7KH�YDOXH�RI�9B1$0(�LQ�WKH�PDLQ�EORFN�LV�

9B1$0(�LV�QRW�YLVLEOH�LQ�WKH�PDLQ�EORFN�DQG�\RX�ZRXOG�VHH�DQ�HUURU�

I� 7KH�YDOXH�RI�9B&5(',7B5$7,1*�LQ�WKH�PDLQ�EORFN�LV�

³(;&(//(17´�DQG�WKH�GDWDW\SH�LV�9$5&+$5��



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

�� &UHDWH�DQG�H[HFXWH�D�3/�64/�EORFN�WKDW�DFFHSWV�WZR�QXPEHUV�WKURXJK�64/
3OXV�VXEVWLWXWLRQ
YDULDEOHV��7KH�ILUVW�QXPEHU�VKRXOG�EH�GLYLGHG�E\�WKH�VHFRQG�QXPEHU�DQG�KDYH�WKH�VHFRQG
QXPEHU�DGGHG�WR�WKH�UHVXOW��7KH�UHVXOW�VKRXOG�EH�VWRUHG�LQ�D�3/�64/�YDULDEOH�DQG�SULQWHG�RQ�WKH
VFUHHQ��RU�WKH�UHVXOW�VKRXOG�EH�ZULWWHQ�WR�D�64/
3OXV�YDULDEOH�DQG�SULQWHG�WR�WKH�VFUHHQ�

D��:KHQ�D�3/�64/�YDULDEOH�LV�XVHG���

6(7�(&+2�2))

6(7�9(5,)<�2))

6(7�6(59(5287387�21

$&&(37�SBQXP��352037�
3OHDVH�HQWHU�WKH�ILUVW�QXPEHU��


$&&(37�SBQXP��352037�
3OHDVH�HQWHU�WKH�VHFRQG�QXPEHU��


'(&/$5(

�� YBQXP� 180%(5������� �	SBQXP��

�� YBQXP� 180%(5������� �	SBQXP��

�� YBUHVXOW��180%(5�������

%(*,1

� YBUHVXOW�� ���YBQXP��YBQXP�����YBQXP��

�
�3ULQWLQJ�WKH�3/�64/�YDULDEOH�
�

'%06B287387�387B/,1(��YBUHVXOW��

(1'�

�

6(7�6(59(5287387�2))

6(7�9(5,)<�21

6(7�(&+2�21

1RWH��6ROXWLRQ�FRQWLQXHG�RQ�QH[W�SDJH�



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

E��:KHQ�D�64/
3OXV�YDULDEOH�LV�XVHG���

6(7�(&+2�2))

6(7�9(5,)<�2))

9$5,$%/(�JBUHVXOW�180%(5

$&&(37�SBQXP��352037�
3OHDVH�HQWHU�WKH�ILUVW�QXPEHU��


$&&(37�SBQXP��352037�
3OHDVH�HQWHU�WKH�VHFRQG�QXPEHU��


'(&/$5(

�� YBQXP� 180%(5������� �	SBQXP��

�� YBQXP� 180%(5������� �	SBQXP��

%(*,1

� �JBUHVXOW�� ��YBQXP��YBQXP�����YBQXP��

(1'�

�

35,17�JBUHVXOW��
�3ULQWLQJ�WKH�64/
3OXV�YDULDEOH�
�

6(7�9(5,)<�21

6(7�(&+2�21



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

3UDFWLFH����6ROXWLRQV��FRQWLQXHG�

�� %XLOG�D�3/�64/�EORFN�WKDW�FRPSXWHV�WKH�WRWDO�FRPSHQVDWLRQ�IRU�RQH�\HDU��7KH�DQQXDO�VDODU\�
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