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,QWURGXFWLRQ

'XULQJ� WKH� SDVW� \HDU� DQG� D� KDOI�� -DYD� KDV� EHFRPH� WKH� ODQJXDJH� RI� FKRLFH� IRU� GHYHORSLQJ� DQG
GHSOR\LQJ�,QWHUQHW�,QWUDQHW�DSSOLFDWLRQV��,WV�SURPLVH�RI�D�XQLILHG�SRUWDEOH�DSSOLFDWLRQ�GHYHORSPHQW
VROXWLRQ� WKDW�FDQ�H[HFXWH�RQ�D�VLPSOHU�� ORZHU�FRVW�QHWZRUN�FHQWULF� ,7� LQIUDVWUXFWXUH�KDV�SURPSWHG
PDMRU�GHYHORSPHQW� WRRO� YHQGRUV� DQG� LQIUDVWUXFWXUH�SURYLGHUV� WR�SURYLGH� VXSSRUW� IRU� -DYD��&OLHQW�
VLGH�-DYD�LQWHUIDFHV�DQG�WRROV�DUH�EHLQJ�FRPSOHPHQWHG�E\�KLJKO\�SURGXFWLYH��VFDOHDEOH��UHOLDEOH��DQG
SHUIRUPDQW�-DYD�VHUYHUV�DV�OHDGLQJ�VRIWZDUH�YHQGRUV�VXFK�DV�2UDFOH�LQWHJUDWH�-DYD�9LUWXDO�0DFKLQHV
ZLWK� WKHLU� GDWDEDVHV� DQG�RWKHU� DSSOLFDWLRQ�SODWIRUPV��/HDGLQJ�EURZVHU�SODWIRUPV� DUH�EXLOGLQJ� -DYD
9LUWXDO�0DFKLQHV�LQWR�WKHLU�V\VWHPV��-DYD�DSSOHWV�DQG�VHUYOHWV�DUH�DSSHDULQJ�DOO�RYHU�WKH�:HE��EULQJLQJ
ULFK�IXQFWLRQDOLW\�WR�ZKDW�ZDV�EHIRUH�RQO\�D�VWDWLF�PHGLXP��-DYD·V�YDOXH�SURSRVLWLRQ�LV�VR�FRPSHOOLQJ
WKDW�PDQ\�ODUJH�FRPSDQLHV�DUH�DOUHDG\�EHJLQQLQJ�WR�UH�DUFKLWHFW�WKHLU�EXVLQHVV�FULWLFDO�DSSOLFDWLRQV�LQ
-DYD�

7KLV�SDSHU�SURYLGHV�D�WHFKQLFDO�RYHUYLHZ�RI�64/-��D�QHZ�ODQJXDJH�WKDW�KDV�HPHUJHG�DV�D�UHVXOW�RI�D
PXOWL�YHQGRU�HIIRUW�WR�SURYLGH�VXSSRUW�IRU�VWDWLF�64/�LQ�-DYD�SURJUDPV���,W�GRHV�VR�LQ���VHFWLRQV�

• 7KH�ILUVW�VHFWLRQ�SURYLGHV�D�EULHI�UHYLHZ�RI�WKH�SURPLVH�RI�-DYD�DQG�2UDFOH·V�-DYD�VWUDWHJ\�
ZLWK�DQ�RYHUYLHZ�RI�WKH�64/-�SURGXFW�

• 7KH�QH[W�VHFWLRQ�KLJKOLJKWV�64/-·V�GHVLJQ�JRDOV��KRZ�LW�ZRUNV��LWV�PRVW�LPSRUWDQW�IHDWXUHV�
DQG�KRZ�LW�FRPSDUHV�ZLWK�G\QDPLF�64/�$3,V�VXFK�DV�-'%&�

• 7KH�WKLUG�VHFWLRQ�GHVFULEHV�WKH�YDULRXV�FRQILJXUDWLRQV�LQ�ZKLFK�64/-�FDQ�EH�XVHG�

• 7KH�IRXUWK�VHFWLRQ�VXPPDUL]HV�64/-·V�EHQHILWV�

• )LQDOO\��WKH�ILIWK�VHFWLRQ�SURYLGHV�D�FOHDU�GHVFULSWLRQ�RI�2UDFOH·V�IXWXUH�SODQV�IRU�64/-�

��� 7KH�3URPLVH�RI �-DYD�DQG�2UDFOH·V�-DYD�6WUDWHJ\
-DYD�KDV�UDLVHG�FRQVLGHUDEOH�LQWHUHVW�ERWK�ZLWKLQ�WKH�DSSOLFDWLRQ�GHYHORSHU�FRPPXQLW\�DQG�ZLWKLQ�WKH
FRUSRUDWH� &,2� FRPPXQLW\�� EHFDXVH� LW� SURPLVHV� WR� SURYLGH� ERWK� D� YHU\� SURGXFWLYH� DSSOLFDWLRQ
GHYHORSPHQW�ODQJXDJH�DQG�WKH�SRWHQWLDO�WR�VLJQLILFDQWO\�VLPSOLI\�DQG�UHGXFH�WKH�FRVW�VWUXFWXUH�RI�WKH
LQIRUPDWLRQ�WHFKQRORJ\�LQIUDVWUXFWXUH�ZLWKLQ�FRPSDQLHV�WRGD\�

���� -DYD·V�,QWHUHVW�WR�6RIWZDUH�'HYHORSHUV

6RIWZDUH�GHYHORSHUV�DUH�DWWUDFWHG�E\�-DYD·V�SRZHU�DQG�SURGXFWLYLW\�DV�DQ�DSSOLFDWLRQ�SURJUDPPLQJ
ODQJXDJH�

• 0RGHUQ��2EMHFW�RULHQWHG��-DYD� LV�SURYLGHV� D�PRGHUQ��REMHFW�RULHQWHG�SURJUDPPLQJ� ODQJXDJH
ZLWK�IHDWXUHV�VXFK�DV�JDUEDJH�FROOHFWLRQ�WKDW�PDNH�DSSOLFDWLRQ�GHYHORSPHQW�VLPSOHU�DQG�TXLFNHU
WKDQ�ZLWK�RWKHU�SURJUDPPLQJ�ODQJXDJHV�VXFK�DV�&���



• &RPSRQHQW�0RGHO��,W�SURYLGHV�FRPSRQHQW�PRGHOV���-DYD�%HDQV�DQG�(QWHUSULVH�-DYD�%HDQV��
ZKLFK�DOORZ�XVHUV� WKH� IDFLOLW\� WR�YHU\�HDVLO\� DVVHPEOH�DQG�GLVWULEXWH� DSSOLFDWLRQV�XVLQJ�RII�WKH�
VKHOI�FRPSRQHQWV��$V�-DYD�WRROV�DQG�-DYD�VHUYHUV�DUH�LQFUHDVLQJO\�SURYLGLQJ�D�ULFK�GHYHORSPHQW
DQG�H[HFXWLRQ�HQYLURQPHQW�IRU�WKHVH�FRPSRQHQWV��WKH\�ZLOO�EHFRPH�ZLGHO\�XVHG�LQ�ERWK�FOLHQW�
VLGH�*8,�GHYHORSPHQW�DQG�VHUYHU�VLGH�FRPSRQHQW�FUHDWLRQ�DQG�GLVWULEXWLRQ�

• ,QWHUQHW�FHQWULF��0RVW�LPSRUWDQWO\��-DYD�ZDV�GHVLJQHG�IURP�WKH�JURXQG�XS�WR�IDFLOLWDWH�,QWHUQHW�
FHQWULF�DSSOLFDWLRQ�GHYHORSPHQW�ZLWK�IDFLOLWLHV�WR�DOORZ�WUDQVSDUHQW�SDUWLWLRQLQJ�DQG�GLVWULEXWLRQ
RI� DSSOLFDWLRQ� FRPSRQHQWV� DFURVV� D� QHWZRUN�� -DYD� LV�� WKHUHIRUH�� YHU\� UDSLGO\� EHFRPLQJ� WKH
SUHGRPLQDQW�ODQJXDJH�WR�EXLOG�HQWHUSULVH�DSSOLFDWLRQV�

���� -DYD·V�,QWHUHVW�WR�&,2V

:KLOH� -DYD� KDV� DWWUDFWHG� WKH� DWWHQWLRQ� RI� WKH� VRIWZDUH� GHYHORSPHQW� FRPPXQLW\�� LW� KDV� DOVR� UDLVHG
FRQVLGHUDEOH�H[FLWHPHQW�DPRQJ�)RUWXQH�����&KLHI�,QIRUPDWLRQ�2IILFHUV�>&,2V@��&,2V�DUH�DWWUDFWHG
E\�-DYD·V�SURPLVH�RI�

• /RZHU�FRVW� ,�7� LQIUDVWUXFWXUH��%\�RIIHULQJ�GRZQORDGDEOH� DSSOHWV� WKDW� H[HFXWH� LQ� D�EURZVHU�
-DYD�HOLPLQDWHV�WKH�QHHG�IRU�SUH�LQVWDOODWLRQ�DQG�FRQILJXUDWLRQ�RI�VRIWZDUH�RQ�D�FOLHQW�� WKHUHE\�
FRQVLGHUDEO\�ORZHULQJ�WKH�FRVW�RI�VRIWZDUH�PDLQWHQDQFH�

• %URDG�FKRLFH�RI�SURGXFWV��&,2V�DUH� DOVR�DWWUDFWHG�E\� WKH�JURZLQJ�YDULHW\�RI� ORZ�FRVW� WRROV�
-DYD� VHUYHUV�� DQG� FOLHQWV� WKDW� DUH� FRPLQJ� WR�PDUNHW� RIIHULQJ� WKHP� D� EURDG� DUUD\� RI� FKRLFHV� DW
PRGHVW�SULFHV�

• 2SHQQHVV��)LQDOO\�� -DYD·V�RSHQQHVV�DQG�SRUWDELOLW\�DOORZV�&,2V�WR� WUDLQ� WKHLU�GHYHORSHUV�RQ�D
VLQJOH�SURJUDPPLQJ�ODQJXDJH�DQG�WRRO�VHW�ZKLOH�HQVXULQJ�WKDW�WKH\�GR�QRW�IDFH�SURSULHWDU\�ORFN�
LQ�IURP�DQ\�VLQJOH�VRIWZDUH�YHQGRU�

���� 2UDFOH·V�-DYD�6WUDWHJ\

2UDFOH·V� 1HWZRUN� &RPSXWLQJ� 6WUDWHJ\� EULQJV� WKH� ,QWHUQHW� PRGHO� RI� FRPSXWLQJ� WR� HQWHUSULVH
DSSOLFDWLRQV��2UDFOH�KDV�KDG�D�VLJQLILFDQW�-DYD�SURMHFW�XQGHUZD\�DLPHG�DW�SURYLGLQJ�D�FRPSOHWH�-DYD
VROXWLRQ�WR�LWV�HQWHUSULVH�FXVWRPHUV�LQFOXGLQJ�DQ�HQWHUSULVH�FODVV�-DYD�VHUYHU�SODWIRUP�DQG�D�KLJKO\
SURGXFWLYH� VHW� RI� -DYD� GHYHORSPHQW� WRROV��2UDFOH� 'DWD� 6HUYHU� 7HFKQRORJLHV�� WKH� GLYLVLRQ� WKDW
EXLOGV�2UDFOH·V�LQGXVWU\�OHDGLQJ�GDWDEDVH�VHUYHU��KDV�D�QXPEHU�RI�SURMHFWV�XQGHUZD\�WR�GHOLYHU�FOLHQW�
VLGH�SURJUDPPDWLF�LQWHUIDFHV�DQG�-DYD�LQWHJUDWLRQ�ZLWK�WKH�2UDFOH�GDWDEDVH�

• &OLHQW�VLGH�SURJUDPPDWLF�LQWHUIDFHV��2UDFOH�ZLOO�RIIHU�WZR�GLIIHUHQW�FOLHQW�VLGH�SURJUDPPDWLF
LQWHUIDFHV�IRU�-DYD�GHYHORSHUV���-'%&�DQG�64/-�

− -'%&�'ULYHUV�� ,W� RIIHUV� WZR� GLIIHUHQW� -'%&� GULYHUV� �� RQH� IRU� GHYHORSHUV�ZULWLQJ� FOLHQW�
VHUYHU� -DYD�DSSOLFDWLRQV�RU� -DYD�EDVHG�PLGGOH� WLHU� VHUYHUV�� WKH�RWKHU� IRU� WKRVH�ZULWLQJ� -DYD
DSSOHWV�� $� VSHFLDOL]HG� YHUVLRQ� RI� -'%&� LV� DOVR� EHLQJ� GHYHORSHG� WR� H[HFXWH� ZLWKLQ� WKH
GDWDEDVH� VHUYHU�� DOORZLQJ� -DYD�DSSOLFDWLRQV� WKDW� H[HFXWH�RQ� WKH� VHUYHU·V� -DYD�90� WR� DFFHVV
GDWD�GHILQHG�ORFDOO\�>L�H���RQ�WKH�VDPH�PDFKLQH�DQG�LQ�WKH�VDPH�SURFHVV@�YLD�-'%&�

− 64/-��2UDFOH� LV�ZRUNLQJ�ZLWK�D�QXPEHU�RI�SDUWQHUV� WR�GHYHORS�64/-���D�VWDQGDUG�ZD\� WR
HPEHG�64/�VWDWHPHQWV�LQ�-DYD�SURJUDPV��64/-�RIIHUV�D�PXFK�VLPSOHU�DQG�PRUH�SURGXFWLYH
SURJUDPPLQJ�$3,�WKDQ�-'%&�WR�GHYHORS�GDWDEDVH�DSSOLFDWLRQV�LQ�-DYD�

• 6HUYHU�� 2UDFOH� LV� GHOLYHULQJ� D� -DYD� 90� WKDW� LV� WLJKWO\� LQWHJUDWHG� ZLWK�� DQG� OHYHUDJHV� WKH
SHUIRUPDQFH� DQG� VFDODELOLW\� DGYDQFHV� RI�� WKH� 2UDFOH�� VHUYHU� WR� RIIHU� DQ� LGHDO� SODWIRUP� IRU
WUDGLWLRQDO� 2/73� DSSOLFDWLRQV�� LQWUDQHW� DQG� LQWHUQHW�EDVHG� DSSOLFDWLRQV�� DQG� H�FRPPHUFH
DSSOLFDWLRQV��7KH�2UDFOH�-DYD�90�ZLOO�VXSSRUW�WZR�GLIIHUHQW�SURJUDPPLQJ�PRGHOV��,QWHJUDWLRQ
ZLWK�64/�DOORZLQJ�XVHUV�WR�ZULWH�WUDGLWLRQDO�GDWDEDVH�VWRUHG�SURFHGXUHV��WULJJHUV��DQG�PHWKRGV�LQ
-DYD�� 7KH� -DYD� 90� ZLOO� DOVR� SURYLGH� D� WUDQVDFWLRQ� VHUYHU� SODWIRUP� IRU� GLVWULEXWHG� -DYD



FRPSRQHQWV� FDOOHG�(QWHUSULVH� -DYD�%HDQV� WKDW� DOORZ�SURJUDPPHUV� WR� GHYHORS� UHXVDEOH� VHUYHU�
VLGH�DSSOLFDWLRQ�FRPSRQHQWV�LQ�-DYD��%URZVHU�EDVHG�RU�PLGGOH�WLHU�-DYD�RU�&25%$�FOLHQWV�FDQ
FRPPXQLFDWH� ZLWK� VHUYHU�VLGH� (-%� FRPSRQHQWV� YLD� DQ� REMHFW�EDVHG� SURWRFRO� VXFK� DV� ,,23
>&25%$·V�,QWHUQHW�,QWHURSHUDELOLW\�3URWRFRO@��2UDFOH·V�RIIHUV�D�FRPPRQ�VHW�RI�VHUYLFHV�EHWZHHQ
WKLV�SODWIRUP�DQG�LWV�$SSOLFDWLRQ�6HUYHU·V�-DYD�SODWIRUP�
 

• 6WUDWHJ\�� ,Q� GHOLYHULQJ� LWV� -DYD� VROXWLRQ� WR� FXVWRPHUV�� 2UDFOH� LV� IRFXVHG� RQ� WKUHH� SULPDU\
GLIIHUHQWLDWRUV�
− $�FRPSOHWH�VROXWLRQ�FRQVLVWLQJ�RI�ERWK�D�-DYD�VHUYHU�SODWIRUP�DQG�DQ�LQWHJUDWHG�VHW�RI�7RROV
− (QWHUSULVH�4XDOLW\�3ODWIRUP��)DVW��VFDOHDEOH�DQG�RSHUDWLRQDOO\�UREXVW
− 6WDQGDUGV�FRPSOLDQW��$OO�RI�2UDFOH·V�SURGXFWV�DUH������FRPSDWLEOH�ZLWK�-DYD�VWDQGDUGV�

��� 64/-���$�%ULHI �2YHUYLHZ�DQG�'HVFULSWLRQ

+DYLQJ�SURYLGHG�DQ�RYHUYLHZ�RI�2UDFOH·V�-DYD�VWUDWHJ\�LQ�JHQHUDO��WKLV�VHFWLRQ�SURYLGHV�FRQVLGHUDEO\
PRUH�GHWDLO�RQ�64/-� �� DQ� LPSRUWDQW� FRPSRQHQW� LQ� WKLV� VWUDWHJ\��7KH� VHFWLRQ� LV�GLYLGHG� LQWR� WKUHH
SDUWV�
• )LUVW��,W�GHVFULEHV�64/-�DQG�LWV�GHVLJQ�JRDOV
• 6HFRQG��,W�GHVFULEHV�KRZ�64/-�ZRUNV
• 7KLUG��,W�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�PRVW�LPSRUWDQW�IHDWXUHV�RI�64/-
• )RXUWK��,W�FRPSDUHV�64/-�FRGH�ZLWK�HTXLYDOHQW�-'%&�FRGH

���� 64/-��7KH�3URGXFW�DQG�'HVLJQ�*RDOV

64/-�SURYLGHV�D�VWDQGDUG�ZD\�WR�HPEHG�64/�VWDWHPHQWV�LQ�-DYD�SURJUDPV��,Q�ZULWLQJ�D�64/-
DSSOLFDWLRQ��D�XVHU�ZULWHV�D�-DYD�SURJUDP�DQG�HPEHGV�64/�VWDWHPHQWV�LQ�LW�IROORZLQJ�FHUWDLQ�VWDQGDUG
V\QWDFWLF� UXOHV�JRYHUQLQJ�KRZ�64/�VWDWHPHQWV�FDQ�EH�HPEHGGHG� LQ� -DYD�SURJUDPV��7KH�XVHU� WKHQ
UXQV�D�64/-�WUDQVODWRU�ZKLFK�FRQYHUWV�WKLV�64/-�SURJUDP�WR�D�VWDQGDUG�-DYD�SURJUDP��UHSODFLQJ�WKH
HPEHGGHG�64/�VWDWHPHQWV�ZLWK�FDOOV�WR�WKH�64/-�UXQWLPH��7KH�JHQHUDWHG�-DYD�SURJUDP�LV�FRPSLOHG
XVLQJ�DQ\� -DYD�FRPSLOHU� DQG� UXQ�DJDLQVW� D�GDWDEDVH��7KH�64/-� UXQWLPH�HQYLURQPHQW�FRQVLVWV�RI� D
WKLQ�64/-�UXQWLPH�OLEUDU\�ZKLFK�LV�LPSOHPHQWHG�LQ�SXUH�-DYD��DQG�ZKLFK�LQ�WXUQ�FDOOV�D�-'%&�GULYHU
WDUJHWLQJ�WKH�DSSURSULDWH�GDWDEDVH�

64/-� LV�� WKHUHIRUH�� VLPLODU� WR� WKH� $16,�,62� �(PEHGGHG� 64/�� VWDQGDUGV�� ZKLFK� SUHVFULEH� KRZ
VWDWLF� 64/� LV� HPEHGGHG� LQ�&��&2%2/��)2575$1�� DQG�RWKHU� ODQJXDJHV�� � )RU� H[DPSOH��2UDFOH
V
SUH�FRPSLOHU� SURGXFW� �352
&� LV� DQ� LPSOHPHQWDWLRQ� RI� WKH�(PEHGGHG� 64/� VWDQGDUG� LQ� WKH� KRVW
ODQJXDJH�&���WKRVH�IDPLOLDU�ZLWK�WKH�2UDFOH�SUH�FRPSLOHUV�PD\�WKLQN�RI�64/-�DV�LI�LW�ZHUH�352
-DYD�
)RU�-DYD�GHYHORSHUV�ZKR�DUH�XQIDPLOLDU�ZLWK�HPEHGGHG�64/�LQWHUIDFHV�WR�GDWDEDVHV�� WKHUH�DUH�WZR
LPSRUWDQW�IDFHWV�WR�64/-�WKDW�UHTXLUH�IXUWKHU�H[SORUDWLRQ�

• 64/-� LV� D�6WDQGDUG��7KH�/DQJXDJH�6SHFLILFDWLRQ� LV� D� MRLQW� VSHFLILFDWLRQ� VXSSRUWHG� E\� DOO� WKH
OHDGLQJ� GDWDEDVH� DQG� GDWDEDVH�WRROV� YHQGRUV� LQFOXGLQJ� 2UDFOH�� ,%0�� 6\EDVH�� ,QIRUPL[�
&RPSDT�7DQGHP��DQG�-DYDVRIW��$OO�WKHVH�YHQGRUV�KDYH�DOVR�FRRSHUDWHG�WR�SURYLGH�D�5HIHUHQFH
,PSOHPHQWDWLRQ� RI� WKH� 64/-� 7UDQVODWRU� WR� HQVXUH� WKDW� WKH� 64/-� LPSOHPHQWDWLRQV� IURP� WKH
GLIIHUHQW�GDWDEDVH�YHQGRUV�DUH�FRPSDWLEOH�DQG�LQWHURSHUDEOH�

• 'HVLJQ�*RDOV�IRU�64/-��64/-�ZDV�SULPDULO\�GHVLJQHG�WR�VLJQLILFDQWO\�LPSURYH�WKH�SURGXFWLYLW\
RI� -DYD�GHYHORSHUV�EXLOGLQJ�GDWDEDVH�DSSOLFDWLRQV�� �7R�IDFLOLWDWH� WKLV�� LWV�GHILQLWLRQ�ZDV� IRFXVHG
DURXQG�D�IHZ�LPSRUWDQW�GHVLJQ�JRDOV�



− &RPSDFW� DQG� KLJK�OHYHO� LQWHUIDFH�� 64/-� SURYLGHV� DSSOLFDWLRQ� SURJUDPPHUV� ZLWK� D� KLJKHU� OHYHO
LQWHUIDFH�UHVXOWLQJ� LQ�PRUH�FRPSDFW� DQG�HUURU� IUHH�FRGH� WKDQ� -'%&�IRU� VWDWLF�64/��64/-
GRHV�QRW� DGGUHVV�G\QDPLF�64/� �� XVHUV� FDQ�KRZHYHU� FRPELQH� ERWK� 64/-� DQG� -'%&� LQ� D
VLQJOH�DSSOLFDWLRQ�WR�DGGUHVV�ERWK�VWDWLF�DQG�G\QDPLF�64/�UHVSHFWLYHO\�

− 7UDQVODWLRQ�WLPH� V\QWD[� DQG� VHPDQWLF� FKHFNLQJ� RI� 64/� VWDWHPHQWV�� )RU� VWDWLF� 64/�� WKH� 64/-
WUDQVODWRU�SHUIRUPV�W\SH�FKHFNLQJ�DQG�VFKHPD�FKHFNLQJ�WR�GHWHFW�V\QWD[�DQG�VHPDQWLF�HUURUV
LQ�64/�VWDWHPHQWV�DW�SURJUDP�GHYHORSPHQW�WLPH�UDWKHU�WKDQ�UXQWLPH��3URJUDPV�ZULWWHQ� LQ
64/-�DUH�WKHUHIRUH�PRUH�UREXVW�FRPSDUHG�WR�-'%&�SURJUDPV�

− 0XOWL�9HQGRU� ,QWHURSHUDELOLW\�� 64/-�$SSOLFDWLRQV�ZHUH�GHVLJQHG� WR�EH�YHQGRU� LQGHSHQGHQW� LQ
WKUHH�LPSRUWDQW�ZD\V��>L@�)LUVW��WKH�V\QWD[�IRU�HPEHGGLQJ�64/�LQ�-DYD�SURJUDPV�LV�D�VWDQGDUG
VKDUHG�E\�DOO�WKH�64/-�SDUWQHUV��>LL@�6HFRQG��WKH�SDUWQHU·V�VKDUH�D�FRPPRQ�64/-�WUDQVODWRU
UHIHUHQFH�LPSOHPHQWDWLRQ��>LLL@�7KLUG��VLQFH�D�64/-�SURJUDP�SHUIRUPV�GDWDEDVH�DFFHVV�XVLQJ
-'%&� DW� UXQWLPH�� 64/-� FDQ� DFFHVV� DQ\� GDWD� VHUYHU� IRU� ZKLFK� -'%&� GULYHUV� DUH
LPSOHPHQWHG�

− 9HQGRU�VSHFLILF�FXVWRPL]DWLRQ��7KH�64/-�VWDQGDUG�DOVR�DOORZV�YHQGRU�VSHFLILF�FXVWRPL]DWLRQV���D
ELQDU\� 64/-� DSSOLFDWLRQ� LQFOXGHV� D� VHW� RI� 64/-� SURILOHV� WKDW� GHVFULEH� WKH� 64/� RSHUDWLRQV
DSSHDULQJ� LQ� WKH� RULJLQDO� SURJUDP� VRXUFH�� � 7KHVH� SURILOHV� FDQ� EH� XVHG� WR� FUHDWH� YHQGRU�
VSHFLILF�FXVWRPL]DWLRQV�WKDW�FDQ�EH�LQVWDOOHG�LQWR�WKH�ELQDU\�64/-�DSSOLFDWLRQ��7ZR�W\SHV�RI
FXVWRPL]DWLRQV� DUH� SRVVLEOH�� >L@� 3URILOH� FXVWRPL]DWLRQV� WR� LPSURYH� 64/� H[HFXWLRQ
SHUIRUPDQFH�XVLQJ�RSWLPL]DWLRQ� WHFKQLTXHV�� >LL@�&XVWRPL]DWLRQV� WR�JUDQW� DFFHVV� WR�YHQGRU�
VSHFLILF�IHDWXUHV�QRW�RWKHUZLVH�DYDLODEOH�WR�64/-�SURJUDPV��0XOWLSOH�FXVWRPL]DWLRQV�FDQ�EH
LQVWDOOHG�LQWR�WKH�VDPH�64/-�ELQDU\��VR�WKDW�WKH�VDPH�ELQDU\�FDQ�EH�XVHG�WR�H[HFXWH�64/�RQ
GDWDEDVHV�IURP�GLIIHUHQW�YHQGRUV��DQG�WKH�H[HFXWLRQ�RI�WKDW�RSHUDWLRQ�ZLOO�WDNH�DGYDQWDJH�RI
WKH�FXVWRPL]DWLRQ�DYDLODEOH�IRU�HDFK�YHQGRU�

− )OH[LEOH�'HSOR\PHQW���7KH�FRGH�JHQHUDWHG�E\�WKH�64/-�WUDQVODWRU�LV������VWDQGDUG�-DYD�FRGH
DQG�FDQ�EH� H[HFXWHG� LQ� DQ\� VWDQGDUGV�FRPSOLDQW� -DYD�9LUWXDO�0DFKLQH�� �7KLV� DOORZV�64/-
SURJUDPV� WR� EH� SDUWLWLRQHG� HDVLO\� DFURVV� GLIIHUHQW� WLHUV� LQ� D� GLVWULEXWHG� DUFKLWHFWXUH�� DQG
GHSOR\HG�LQ�PDQ\�GLIIHUHQW�HQYLURQPHQWV�ZLWKRXW�DQ\�FRGH�FKDQJHV�

���� 64/-��+RZ�LW�:RUNV

$�64/-�$SSOLFDWLRQ�LV�D�VWDQGDUG�FRPSLOHG�-DYD�SURJUDP�WKDW�ZDV�SUHSDUHG�IURP�64/-�VRXUFH�ILOHV�
$�64/-�SURJUDP�LV�W\SLFDOO\�FRPSLOHG�LQ�WZR�VWHSV���,Q�WKH�ILUVW�VWHS��D�64/-�7UDQVODWRU�WUDQVODWHV�WKH
64/-�DSSOLFDWLRQ�LQWR�D�-DYD�DSSOLFDWLRQ�ZLWK�FDOOV�WR�WKH�64/-�UXQWLPH�UHSODFLQJ�WKH�64/-�FODXVHV��
LWV�RXWSXW�LV�D�VHW�RI�VWDQGDUG�-DYD�VRXUFH�ILOHV���,Q�WKH�VHFRQG�VWHS��DQ\�-DYD�FRPSLOHU�FDQ�EH�XVHG�WR
FRPSLOH�WKRVH�-DYD�ILOHV�

������ 64/-�7UDQVODWRU
$�64/-�7UDQVODWRU�SHUIRUPV�WZR�LPSRUWDQW�IXQFWLRQV�
• 7UDQVODWHV�WKH�64/-�VRXUFH�FRGH��The 64/-�7UDQVODWRU�WUDQVODWHV�WKH�64/-�DSSOLFDWLRQ�LQWR�D

-DYD�DSSOLFDWLRQ�ZLWK�FDOOV�WR�WKH�64/-�UXQWLPH�UHSODFLQJ�WKH�64/-�FODXVHV��JHQHUDWLQJ�D�VHW�RI
VWDQGDUG�-DYD�VRXUFH�ILOHV�

• 7\SH� &KHFNLQJ�� ,W� SHUIRUPV� 64/� V\QWD[�FKHFNLQJ�� VFKHPD�FKHFNLQJ�� DQG� W\SH�FKHFNLQJ� RI
KRVW� YDULDEOHV� DW� WUDQVODWLRQ� WLPH�� LI� ORJRQ� LQIRUPDWLRQ� WR� WKH� GDWDEDVH� LV� SURYLGHG�� � 7KLV
FKHFNLQJ�LV�SHUIRUPHG�VWDWLFDOO\�� L�H���DOO�64/�VWDWHPHQWV�LQ�WKH�SURJUDP�DUH�FKHFNHG�LUUHVSHFWLYH
RI�WKH�DFWXDO�FRGH�SDWKV�H[HFXWHG�DW�DSSOLFDWLRQ�UXQWLPH�



5HIHUHQFH� ,PSOHPHQWDWLRQ�� 7KH� 64/-� SDUWQHUV� �2UDFOH�� ,%0�� 6\EDVH�� ,QIRUPL[�
&RPSDT�7DQGHP��-DYD6RIW��DQG�RWKHUV��KDYH�FROODERUDWHG�WR�SURGXFH�D�5HIHUHQFH�,PSOHPHQWDWLRQ�RI�D
64/-�7UDQVODWRU��7KH�64/-�5HIHUHQFH�,PSOHPHQWDWLRQ�LV�ZULWWHQ�HQWLUHO\�LQ�-DYD��DQG�LV�GHVLJQHG�VR
WKDW�LW�FDQ�EH�LQFRUSRUDWHG�LQWR�-DYD�GHYHORSPHQW�WRROV�ZKLFK�ZLOO�DOORZ�64/-�WUDQVODWLRQ�DQG�-DYD
FRPSLODWLRQ�WR�EH�SHUIRUPHG�LQ�RQH�VWHS�

������ 64/-�5XQWLPH

$�FRPSLOHG�64/-�DSSOLFDWLRQ�LV�D�VWDQGDUG�-DYD�SURJUDP�DQG�FDQ�UXQ�ZKHUHYHU�D�-DYD�90��WKH�64/-
UXQWLPH� OLEUDU\� DQG� D� -'%&� GULYHU� DUH� DYDLODEOH�� 7KHUH� DUH� WKUHH� LPSRUWDQW� DVSHFWV� WR� FRQVLGHU
UHJDUGLQJ�H[HFXWLQJ�64/-�DSSOLFDWLRQV�

• 64/-�5XQWLPH�� $W� UXQWLPH�� D� 64/-� DSSOLFDWLRQ� FRPPXQLFDWHV� ZLWK� D� GDWDEDVH� WKURXJK� WKH
64/-�UXQWLPH�OLEUDU\�ZKLFK�LV�D�WKLQ�OD\HU�RI�SXUH�-DYD�FRGH�DERYH�D�-'%&�GULYHU��$�YDULHW\�RI
-'%&�GULYHUV�FDQ�EH�XVHG�DW�UXQWLPH���WKH�ILJXUH�EHORZ�LOOXVWUDWHV�WKH�WKUHH�DOWHUQDWLYH�UXQWLPH
FRQILJXUDWLRQV�RI�D�64/-�SURJUDP�XVLQJ�D�YDULHW\�RI�GLIIHUHQW�-'%&�GULYHUV�WR�WDUJHW�2UDFOH�

64/-�UXQWLPH�OLE

-DYDVRIW
2'%&�EDVHG

�GULYHU

2UDFOH
-'%&�2&,
�'ULYHU

2UDFOH
7KLQ�-'%&

'ULYHU

2'%&�&
OLEUDU\

2&,�&
OLEUDU\ -DYD�VRFNHWV

64/-�$SSOLFDWLRQ

)LJXUH��64/-�5XQWLPH�&RQILJXUDWLRQV

• 7\SH�6DIHW\��64/-� DVVRFLDWHV� WKH�SURSHUWLHV�RI� UHVXOW�VHWV� DQG�GDWDEDVH� FRQQHFWLRQV�ZLWK� WKH
W\SHV�RI�WKH�-DYD�REMHFWV�WKDW�UHSUHVHQW�WKHP��VR�WKRVH�W\SHV�FDQ�DSSHDU�LQ�WKH�LQWHUIDFHV�EHWZHHQ
VHSDUDWHO\�GHYHORSHG� -DYD� FRPSRQHQWV�� �)RU� H[DPSOH�� WKH� VKDSH�RI� URZV� RI� DQ� LWHUDWRU� REMHFW
�WKH�QXPEHU�DQG�W\SHV�RI�WKH�FROXPQV��LV�HQFRGHG�E\�LWV�W\SH��LWV�FODVV����7KDW�LWHUDWRU�FODVV�FDQ
DSSHDU� DV� WKH� W\SH� RI� SDUDPHWHUV� DQG� UHVXOWV� LQ� WKH� LQWHUIDFHV� EHWZHHQ� VRIWZDUH� FRPSRQHQWV�
7KHUHIRUH�� FRPSRQHQWV� FDQ� H[FKDQJH� 64/� UHVXOW�VHW� GDWD� DV� W\SH�VDIH�� ILUVW�FODVV� REMHFWV�ZLWK
NQRZQ� URZ� VKDSHV�� VR� WKDW� WKH�64/-� WUDQVODWRU� DQG� -DYD� FRPSLOHU� FDQ� FKHFN� WKDW� DFFHVVHV� RI
FROXPQ�GDWD�DUH�FRUUHFW�ZKHUHYHU�LW�LV�XVHG�

• %LQDU\�SRUWDELOLW\��$SSOLFDWLRQV�WUDQVODWHG�E\�WKH�64/-�5HIHUHQFH�,PSOHPHQWDWLRQ�FDQ�DFFHVV
DQ\�GDWDEDVH�WKDW�LV�VXSSRUWHG�E\�DQ�LPSOHPHQWDWLRQ�RI�-'%&�RU�D�FRPSOLDQW�LPSOHPHQWDWLRQ�RI
WKH� 64/-� UXQWLPH� $3,�� 7KLV� SURSHUW\� RI� ELQDU\� SRUWDELOLW\� DOORZV� FRPSLOHG� DSSOLFDWLRQV� WR� EH
SRUWDEOH�QRW�RQO\�DFURVV�SODWIRUPV��EXW�DOVR�DFURVV�GLIIHUHQW�YHQGRUV
�GDWDEDVHV���)RU�H[DPSOH��D
64/-� $SSOLFDWLRQ�� WKDW� FRQWDLQV� 64/� FRQIRUPLQJ� WR� 64/��� (QWU\� /HYHO�� DXJPHQWHG� E\



%(*,1��(1'�EORFNV�DQG�FDOOV�WR�VWRUHG�SURFHGXUHV��FDQ�FRQQHFW�WR�DQ�2UDFOH��,%0��7DQGHP�
RU�6\EDVH��GDWDEDVH�DQG�LQWHUDFW�VXFFHVVIXOO\�ZLWK�DQ\�RI�WKHVH�GDWDEDVHV�

���� 64/-�)HDWXUHV

+DYLQJ�GHVFULEHG�ZKDW�64/-�LV�DQG�KRZ�LW�ZRUNV�� OHW�XV�QRZ�H[DPLQH� LWV�PRVW� LPSRUWDQW� IHDWXUHV
XVLQJ�DQ�H[DPSOH��7KHUH�DUH���LPSRUWDQW�IHDWXUHV�HDFK�RI�ZKLFK�DUH�GHVFULEHG�LQ�PRUH�GHWDLO�EHORZ�
• 64/-�&ODXVHV
• +RVW�9DULDEOHV
• 5HVXOW�6HWV�5HWXUQHG�E\�4XHULHV
• 'DWDEDVH�&RQQHFWLRQ�0DQDJHPHQW
• &RPELQLQJ�VWDWLF�DQG�G\QDPLF�64/��XVLQJ�64/-�DQG�-'%&�WRJHWKHU

������ 64/-�&ODXVHV

6WDWLF�64/�VWDWHPHQWV�DSSHDU�LQ�D�64/-�SURJUDP�WH[W�DV�64/-�FODXVHV���$�64/-�FODXVH�LV�LQWURGXFHG
E\� WKH� WRNHQ��VTO��DQG�FRQWDLQV� D�64/�VWDWHPHQW� LQVLGH�FXUO\�EUDFHV�� �$Q�H[HFXWDEOH�64/-�FODXVH
PD\� DSSHDU� ZKHUH� D� -DYD� VWDWHPHQW� PD\� DSSHDU�� � +HUH� LV� D� 64/-� FODXVH� WKDW� FRQWDLQV� D� 64/
83'$7(�VWDWHPHQW�

  #sql { UPDATE TAB SET COL1 = :x WHERE COL2 > :y AND COL3 < :z };

������ +RVW�9DULDEOHV

7KH�LQSXWV�DQG�RXWSXWV�RI�64/�VWDWHPHQWV�DUH�SDVVHG�WKURXJK�KRVW�YDULDEOHV���$�KRVW�YDULDEOH�LV�D�-DYD
YDULDEOH��SDUDPHWHU��RU�ILHOG�WKDW�LV�HPEHGGHG�LQ�D�64/�VWDWHPHQW��SUHIL[HG�E\�D�FRORQ�FKDUDFWHU���7KH
VWDQGDUG�-'%&�W\SHV��VXFK�DV�ERROHDQ��E\WH��VKRUW��LQW��6WULQJ��E\WH>@��MDYD�VTO�'DWH��,QWHJHU��'RXEOH�
HWF��DUH�YDOLG�KRVW�YDULDEOH�W\SHV�LQ�64/-��,Q�DGGLWLRQ��2UDFOH·V�64/-�WUDQVODWRU�VXSSRUWV�2UDFOH��DQG
2UDFOH��VSHFLILF�W\SHV��VXFK�DV�52:,'��&/2%��%/2%��DV�ZHOO�DV�2EMHFW�DQG�5()�W\SHV�

7KH�IROORZLQJ�H[DPSOH�FRQVLVWV�RI�WZR�64/�WDEOH�GHILQLWLRQV��DQG�D�-DYD�PHWKRG�FRQWDLQLQJ�64/-
FODXVHV�WKDW�DFFHVV�WKRVH�WDEOHV�

CREATE TABLE PARTS_MASTER
    (PART_ID NUMBER(8) PRIMARY KEY,
     PART_NAME VARCHAR(40),
     SUPPLIER VARCHAR(200));

CREATE TABLE MRP
    (PART_ID REFERENCES PARTS_MASTER,
     QUANTITY_ON_HAND NUMBER(6),
     REORDER_THRESHOLD NUMBER(6));

// Part of a SQLJ program, showing definition of one method:
  public class inventory {
  ...
    public void pullStock (int part, int quantity) throws OutOfStock {

      int on_hand, threshold;

      #sql { SELECT QUANTITY_ON_HAND, REORDER_THRESHOLD
               INTO :on_hand, :threshold FROM MRP
               WHERE PART_ID = :part FOR UPDATE };
      on_hand -= quantity;

      if (on_hand < threshold) {
        String supplier;

  #sql { SELECT SUPPLIER INTO :supplier FROM PARTS_MASTER
               WHERE PART_ID = :part };



  inventory.orderMore(part, quantity, supplier);
      }

      if (on_hand < 0) {
        #sql { ROLLBACK };
        throw new OutOfStock();
      } else {
        #sql { UPDATE MRP SET QUANTITY_ON_HAND = :on_hand
               WHERE PART_ID = :part };

  #sql { COMMIT };
      }
    }
  ...
  }

7KH�DERYH�H[DPSOH�VKRZV�WKDW�64/-�LV�TXLWH�VLPLODU�WR�$16,�,62�(PEHGGHG�64/��,W�DOORZV�64/
VWDWHPHQWV� WR� DSSHDU� GLUHFWO\� LQ� SURJUDP� ORJLF�� $W� SURJUDP� GHYHORSPHQW� WLPH�� VWDWLF� DQDO\VLV� FDQ
GHWHFW�HUURUV�LQ�WKHLU�64/�V\QWD[��LQ�WKHLU�XVHV�RI�WDEOHV�DQG�RWKHU�VFKHPD�GHILQLWLRQV��DQG�LQ�WKHLU
QXPEHUV�DQG�W\SHV�RI�DUJXPHQWV�DQG�UHVXOWV�

������ 5HVXOW�6HWV�5HWXUQHG�E\�4XHULHV

,Q�D�64/-�SURJUDP��D�UHVXOW�VHW�UHWXUQHG�E\�D�PXOWL�URZ�TXHU\�LV�PDQLSXODWHG�E\�PHDQV�RI�DQ�LWHUDWRU
REMHFW�� WKDW� LWHUDWHV� WKURXJK� WKH� URZV� LQ� WKH� UHVXOW�VHW�� �$Q� LWHUDWRU� LV� DQ� REMHFW� RI� DQ� LWHUDWRU�FODVV�
ZKLFK� LV� D� -DYD� FODVV� WKDW� LV� GHILQHG� E\� D� GHFODUDWLYH� 64/-� FODXVH� WKDW� PD\� DSSHDU� ZKHUH� D� FODVV
GHILQLWLRQ�PD\�DSSHDU���7KH�FODXVH�GHILQLQJ�D�QDPHG�LWHUDWRU�FODVV�OLVWV�WKH�-DYD�QDPHV�DQG�W\SHV�IRU
FROXPQV�LQ�D�URZ�RI�D�UHVXOW�VHW���7KH�IROORZLQJ�FODXVH�GHILQHV�DQ�LWHUDWRU�FODVV�FDOOHG�$OO6WRFN�

  #sql iterator AllStock (String part, int quantity);

7KH� DERYH� FODXVH� LPSOLFLWO\� GHILQHV� -DYD� FODVV�$OO6WRFN�ZLWK�PHWKRGV�QDPHG�SDUW� DQG�TXDQWLW\�� RI
W\SHV� 6WULQJ� DQG� LQW�� UHVSHFWLYHO\�� 7KRVH� FROXPQ�DFFHVVRU� PHWKRGV� UHWXUQ� WKH� YDOXHV� RI� FROXPQV� IURP
URZV�RI�D�UHVXOW�VHW�FRQWDLQHG�LQ�DQ�LWHUDWRU�RI�W\SH�$OO6WRFN���7KH�IROORZLQJ�64/-�SURJUDP�IUDJPHQW
GHILQHV�D�ORFDO�YDULDEOH�RI�FODVV�$OO6WRFN��H[HFXWHV�D�TXHU\�WR�SRSXODWH�WKDW�YDULDEOH�ZLWK�DQ�LWHUDWRU
REMHFW��DQG�FDOOV�WKH�FROXPQ�DFFHVVRU�PHWKRGV�RI�WKH�LWHUDWRU�DQG�SULQWV�WKH�FROXPQ�YDOXHV�

  public void printStock () {
    AllStock iter;
    // Instantiate the iterator with a SQL query
    #sql iter = { SELECT PART_NAME AS "part",
                         QUANTITY_ON_HAND AS "quantity"
                  FROM PARTS_MASTER, MRP

      WHERE PARTS_MASTER.PART_ID = MRP.PART_ID };
    // Now loop through the result rows
    while (iter.next()) {
      System.out.println("Part: " + iter.part() + ", Quantity: "
                         + iter.quantity());
    }
    iter.close();
  }

In addition, SQLJ provides support for defining positioned iterators that use traditional FETCH…INTO
syntax to access query columns by position.

������ 'DWDEDVH�&RQQHFWLRQ�0DQDJHPHQW

7KH�H[DPSOH�DERYH�FRQWDLQV�QR�H[SOLFLW�PDQDJHPHQW�RI�GDWDEDVH�FRQQHFWLRQV���,WV�64/�VWDWHPHQWV
H[HFXWH�RQ� WKH�GHIDXOW�GDWDEDVH�FRQQHFWLRQ��ZKLFK� LV�JOREDO� WR� WKH�SURJUDP�� �64/-�SURJUDPV�PD\



DOVR�PDQLSXODWH�PXOWLSOH�GDWDEDVH�FRQQHFWLRQV���8VHUV�PD\�H[SOLFLWO\�GHFODUH�D�FRQQHFWLRQ�FRQWH[W�FODVV�
ZKHUHYHU�D�-DYD�FODVV�GHFODUDWLRQ�LV�SHUPLWWHG��)RU�H[DPSOH�

 #sql context PartsDB;                    // declares a class PartsDB
 PartsDB pdb = new PartsDB( url, user, password );

(DFK�64/-�FODXVH�PD\�GHVLJQDWH� D�SDUWLFXODU� LQVWDQFH�RI� D� FRQQHFWLRQ�FRQWH[W�� LQ� VTXDUH�EUDFNHWV�
LPPHGLDWHO\�IROORZLQJ�WKH�WRNHQ��VTO��IRU�H[DPSOH�

  #sql [pdb] { INSERT INTO MRP VALUES (:id, :quantity, :threshold) };

Multiple connection context classes can be used in the same program to partition SQL statements that are
executed on different schemas. At translation time, different SQL checking can be performed for each
connection context class used.

������ &RPELQLQJ�6WDWLF�DQG�'\QDPLF�64/���64/-�DQG�-'%&

$� 64/-� SURJUDP�PD\� FRQWDLQ� ERWK� 64/-� FODXVHV� DQG� -'%&� FDOOV�� IRU� VWDWLF� DQG� G\QDPLF� 64/�
UHVSHFWLYHO\�� � 7KH� WZR� SDUDGLJPV� LQWHURSHUDWH� DW� WKH� OHYHO� RI� GDWDEDVH� FRQQHFWLRQV� DQG� UHVXOW
VHWV�LWHUDWRUV�� )RU� H[DPSOH�� D� 64/-� FRQQHFWLRQ� FRQWH[W� FDQ� EH� LQLWLDOL]HG� ZLWK� DQ� H[LVWLQJ� -'%&
FRQQHFWLRQ�

   java.sql.connection conn = …;
   PartsDb pdb = new PartsDB(conn);

,W� LV� DOVR� SRVVLEOH� WR� H[WUDFW� D� -'%&� FRQQHFWLRQ� REMHFW� IURP� D� 64/-� FRQQHFWLRQ� FRQWH[W�� 6LPLODU
FRQYHUVLRQV�DUH�SRVVLEOH�EHWZHHQ�-'%&�UHVXOW�VHWV�DQG�VWUXFWXUHG�64/-�LWHUDWRUV��)RU�H[DPSOH�

   AllStock iter;
   #sql iter = { SELECT … };
   java.sqlj.ResultSet rs = iter.getResultSet();

7KXV��WKH�G\QDPLF�64/�$3,�IRU�64/-�LV�VLPSO\�-'%&�

���� 64/-�FRGH�YHUVXV�-'%&�FRGH

)RU� 64/� VWDWHPHQWV� ZLWK� LQSXW� DUJXPHQWV�� 64/-� FODXVHV� DUH� RIWHQ� VKRUWHU� WKDQ� WKH� HTXLYDOHQW
G\QDPLF�64/��-'%&��FDOOV��EHFDXVH�64/-�XVHV�KRVW�YDULDEOHV�WR�SDVV�DUJXPHQWV�WR�64/�VWDWHPHQWV�
ZKLOH� -'%&� UHTXLUHV� D� VHSDUDWH� VWDWHPHQW� WR� ELQG� HDFK� DUJXPHQW� DQG� WR� UHWULHYH� HDFK� UHVXOW�
&RQWUDVW�64/-�DQG�-'%&�SURJUDP�IUDJPHQWV�IRU�WKH�VDPH�VLQJOH�URZ�6(/(&7�VWDWHPHQW�

// SQLJ
  float w; java.sql.Date x; int y; String z;
  ...
  #sql { SELECT C1, C2 INTO :w, :x FROM TAB WHERE C3 = :y AND C4 = :z };

// JDBC
  float w; java.sql.Date x; int y; String z;
  ...
  PreparedStatement s = connection.prepareStatement(
    "SELECT C1, C2 FROM TAB WHERE C3 = ? AND C4 = ?");
  s.setInt(1, y);
  s.setString(2, z);
  ResultSet r = s.executeQuery();
  r.next();
  w = r.getFloat(1);
  x = r.getDate(2);
  r.close();



  s.close();

8QOLNH� G\QDPLF� 64/�� 64/-� SHUPLWV� FRPSLOH�WLPH� FKHFNLQJ� RI� WKH� 64/� V\QWD[�� RI� WKH� W\SH
FRPSDWLELOLW\� RI� WKH� KRVW�YDULDEOHV� ZLWK� WKH� 64/� VWDWHPHQWV� LQ� ZKLFK� WKH\� DUH� XVHG�� DQG� RI� WKH
FRUUHFWQHVV�RI�WKH�TXHU\�LWVHOI�ZLWK�UHVSHFW�WR�WKH�GHILQLWLRQ�RI�WDEOHV��YLHZV��VWRUHG�SURFHGXUHV��HWF�
LQ� WKH� GDWDEDVH� VFKHPD�� � 7\SH�FKHFNLQJ� DQG� VFKHPD�FKHFNLQJ� LV� DOVR� GRQH� ZKHUH� FROXPQ�GDWD� LV
IHWFKHG�IURP�DQ�LWHUDWRU�REMHFW��E\�D�)(7&+�VWDWHPHQW��RU�E\�FROXPQ�DFFHVVRU�PHWKRGV���EHFDXVH
WKH�FODVV�RI�WKH�LWHUDWRU�REMHFW�GHILQHV�WKH�QXPEHU�DQG�W\SHV�RI�FROXPQV�LQ�URZV�FRQWDLQHG�E\�WKDW
LWHUDWRU�

��� 64/-�'HSOR\PHQW�&RQILJXUDWLRQV

+DYLQJ�XQGHUVWRRG�KRZ�64/-�ZRUNV�DQG�ZKDW�LWV�PRVW�LPSRUWDQW�IHDWXUHV�DUH��LW�LV�QRZ�DSSURSULDWH
WR� FRQVLGHU� KRZ� 64/-� SURJUDPV� FDQ� EH� GHSOR\HG� LQ� D� YDULHW\� RI� GLIIHUHQW� FRQILJXUDWLRQV�� 7KLV
VHFWLRQ� LV�GLYLGHG� LQWR� WZR�SDUWV�� ILUVW�� LW�GLVFXVVHV�SODWIRUP�UHTXLUHPHQWV� WR� UXQ�D�64/-�SURJUDP�
QH[W��LW�GLVFXVVHV�ILYH�GLIIHUHQW�VFHQDULRV�LQ�ZKLFK�64/-�FDQ�EH�GHSOR\HG�

���� 5HTXLUHPHQWV�IRU�64/-�'HSOR\PHQW

7KH�RQO\�UHTXLUHPHQWV�IURP�D�SODWIRUP�SRLQW�RI�YLHZ�WR�UXQ�D�64/-�SURJUDP�DUH�WKH�DYDLODELOLW\�RI�

• 7KH�64/-�UXQWLPH�OLEUDU\

• $� -'%&� GULYHU� �� 2UDFOH·V� 64/-� 7UDQVODWRU� FDQ� EH� XVHG� ZLWK� DQ\� -'%&� GULYHU� LQFOXGLQJ
-'%&�2'%&�EULGJHV��2UDFOH·V�-'%&�2&,�GULYHU��RU�2UDFOH·V�7KLQ�-'%&�'ULYHU

• $�-DYD�9LUWXDO�0DFKLQH�ZKHUH�64/-�SURJUDPV�ZLOO�H[HFXWH�

���� 'HSOR\PHQW�6FHQDULRV

64/-�3URJUDPV�FDQ�EH�GHSOR\HG�LQ�D�QXPEHU�RI�GLIIHUHQW�FRQILJXUDWLRQV�LQFOXGLQJ�HLWKHU�IDW�RU�WKLQ
FOLHQWV�� LQ�PLGGOH� WLHU� -DYD�ZHE� VHUYHUV� RU� DSSOLFDWLRQ� VHUYHUV�� RU� DV� VWRUHG� SURJUDPV� RQ� WKH� -DYD
9LUWXDO�0DFKLQH� LQWHJUDWHG�ZLWK� WKH�2UDFOH����GDWDEDVH�VHUYHU��6LQFH� WKH�64/-� UXQWLPH� OLEUDU\� LV� D
WKLQ�OD\HU�RI�SXUH�-DYD�FRGH�WKDW�VLWV�DERYH�WKH�FKRVHQ�-'%&�GULYHU��WKH�XVHU�PXVW�FKRRVH�WKH�-'%&
GULYHU� EHVW� VXLWHG� IRU� WKH� SDUWLFXODU� GHSOR\PHQW� FRQILJXUDWLRQ� KH� QHHGV�� 7KH� UHPDLQGHU� RI� WKLV
VHFWLRQ� LOOXVWUDWHV� KRZ�2UDFOH·V� 64/-� 7UDQVODWRU� FDQ� EH� XVHG� LQ� FRPELQDWLRQ� ZLWK� 2UDFOH·V� RZQ
-'%&�GULYHUV�LQ�ILYH�GLIIHUHQW�GHSOR\PHQW�FRQILJXUDWLRQV�
• )RU�WUDGLWLRQDO�WZR�WLHU�FOLHQW�VHUYHU�-DYD�DSSOLFDWLRQV
• )RU�PXOWL�WLHU�DSSOLFDWLRQV�ZLWK�D�PLGGOH�WLHU�DSSOLFDWLRQ�VHUYHU
• )RU�-DYD�$SSOHWV
• :LWK�2UDFOH·V�1HW��&RQQHFWLRQ�0DQDJHU
• )RU�2UDFOH����'DWDEDVH�6WRUHG�3URJUDPV

������ 64/-�IRU�&OLHQW�6HUYHU�-DYD�$SSOLFDWLRQV

2UDFOH·V� -'%&�2&,� GULYHU� LV� WDUJHWHG� WR� WZR� NLQGV� RI� DSSOLFDWLRQ� GHYHORSHUV� �� WKRVH� ZKR� DUH
EHJLQQLQJ� WR� XVH� -DYD� IRU� WUDGLWLRQDO� FOLHQW�VHUYHU� DSSOLFDWLRQ� GHYHORSPHQW� LQ� DQ� ,QWUDQHW
HQYLURQPHQW�DQG�WKRVH�ZKR�DUH�FKRRVLQJ�WR�GHYHORS�-DYD�EDVHG�PLGGOH�WLHUV�VXFK�DV�-DYD�DSSOLFDWLRQ
VHUYHUV�� 64/-� FDQ� EH� XVHG� ZLWK�2UDFOH·V� -'%&�2&,� GULYHU� LQ� D� WUDGLWLRQDO� WZR�WLHU� FOLHQW�VHUYHU
XVLQJ�64/-�LQ�FRPELQDWLRQ�ZLWK�2UDFOH·V�-'%&�2&,�'ULYHU��7KH�-DYD�DSSOLFDWLRQ�PDNHV�FDOOV�WR�WKH
64/-� OLEUDU\� ZKLFK� LQ� WXUQ� WUDQVODWHV� FDOOV� YLD� WKH� -'%&�2&,� GULYHU� DFURVV� 64/
1HW� WR



FRPPXQLFDWH� ZLWK� 2UDFOH� 'DWDEDVH� 6HUYHU�� ,Q� WKLV� FRQILJXUDWLRQ�� XVHUV� ZLOO� QHHG� WR� GHSOR\� WKH
IROORZLQJ�OLEUDULHV�RQ�HDFK�FOLHQW�

• 64/-�5XQWLPH�/LEUDU\

• -'%&�2&,�'ULYHU

• 2UDFOH�&OLHQW�/LEUDULHV�LQFOXGLQJ�2&,��64/
1HW�DQG�&25(�OLEUDULHV

-DYD�
$SSOLFDWLRQ

64/
1HW

3&

64/-�5XQWLPH
-'%&�2&,

25$&/(

64/64/64/

3/�64/3/�64/3/�64/

)LJXUH��8VLQJ�64/-�LQ�D�7ZR�7LHU�&OLHQW�6HUYHU�&RQILJXUDWLRQ

������ 64/-�IRU�0XOWL�WLHU�$SSOLFDWLRQV
,Q�D����WLHU�FRQILJXUDWLRQ��D�EURZVHU�EDVHG�FOLHQW�FRPPXQLFDWHV�ZLWK�D�-DYD�EDVHG�PLGGOH�WLHU�HLWKHU
XVLQJ�D�VWDWHOHVV�SURWRFRO�VXFK�DV�+773�WRGD\�RU�D�VWDWHIXO�SURWRFRO�VXFK�DV�,,23�LQ�WKH�IXWXUH��7KH
PLGGOH�WLHU� LQ�WXUQ�H[HFXWHV�WKH�-DYD�DSSOLFDWLRQ� ORJLF�ZULWWHQ� LQ�64/-�DQG�FRPPXQLFDWHV�ZLWK� WKH
EDFN�HQG�GDWDEDVH�VHUYHU��7KH�IROORZLQJ�GLDJUDP� LQGLFDWHV�KRZ�64/-�FDQ�EH�XVHG� LQ�FRPELQDWLRQ
ZLWK�2UDFOH·V� -'%&�2&,�'ULYHU� LQ� D� WKUHH�WLHU� FRQILJXUDWLRQ� HLWKHU� LQ� DQ� ,QWUDQHW� VHWWLQJ� RU� DQ
([WUDQHW�VHWWLQJ�>ZKHUH�WKH�ZHE�VHUYHU�LV�ORFDWHG�EHKLQG�WKH�ILUHZDOO@�

7KH�FOLHQW�LV�D�ZHE�EURZVHU�WKDW�FRPPXQLFDWHV�ZLWK�WKH�ZHE�VHUYHU�XVLQJ�WKH�+773�SURWRFRO��7KH
-DYD� DSSOLFDWLRQ� >WKH� H[HFXWDEOH@�� WKH� 64/-� UXQWLPH� OLEUDU\�� WKH� -'%&�2&,� GULYHU�� DQG� WKH�2&,�
&25(�DQG�64/
1HW� OLEUDULHV� DUH� LQVWDOOHG�RQ� WKH�ZHE�VHUYHU��7KH�XVHU� FDQ� VWDUW�LQYRNH� WKH� -DYD
DSSOLFDWLRQ� LQ� D� QXPEHU� RI� GLIIHUHQW�ZD\V��7KH� XVHU� FDQ� XVH� D�&*,� VFULSW��2UDFOH·V�:HE�5HTXHVW
%URNHU�$3,� >LI� WKH�DSSOLFDWLRQ� LV�GHSOR\HG�RQ�2UDFOH·V�:HE�$SSOLFDWLRQ�6HUYHU@��RU� HYHQ� DQ� ,,23
VW\OH� LQYRFDWLRQ��2QFH� WKH� -DYD� DSSOLFDWLRQ� KDV� EHHQ� LQYRNHG�� LW� FRPPXQLFDWHV� ZLWK� WKH� EDFNHQG
GDWDEDVH�VHUYHU�XVLQJ�64/
1HW�



+70/
3DJH

KWWS�/LVWHQHU
KWWS�'LVSDWFKHU

,&;

+773

),5(:$//

%52:6(5

2$6����

64/-
$SSOLFDWLRQ
64/-�5XQWLPH
-'%&�2&,

64/
1HW

25$&/(

64/

3/�64/

64/
1HW

)LJXUH��8VLQJ�64/-�LQ�D�7KUHH�7LHU�$UFKLWHFWXUH

7KHUH�DUH�WKUHH�LPSRUWDQW�GHSOR\PHQW�LVVXHV�WKDW�DULVH�IURP�WKLV�IRUP�RI�DSSOLFDWLRQ�GHSOR\PHQW��
KRZ� WR� PDQDJH� DSSOLFDWLRQ� VWDWH�� KRZ� WR� LPSURYH� WKH� VFDODELOLW\� RI� WKH� DSSOLFDWLRQ�� DQG� KRZ� WR
RSWLPL]H� DSSOLFDWLRQ� UHVSRQVLYHQHVV�� 8VHUV� DUH� GLUHFWHG� WR� 2UDFOH·V� -'%&� WHFKQLFDO� ZKLWH� SDSHU
ZKLFK�GLVFXVVHV�WKHVH�LVVXHV�LQ�FRQVLGHUDEO\�JUHDWHU�GHWDLO�

������ 64/-�IRU�-DYD�$SSOHWV
64/-�SURJUDPV�PD\�EH�UXQ�DV�-DYD�DSSOHWV���-DYD�DSSOHWV�H[HFXWH�LQ�D�EURZVHU�DQG�WKHUHIRUH�FDQQRW
UHTXLUH�DQ\�FOLHQW�VLGH�LQVWDOODWLRQ��)URP�WKH�EURZVHU��WKH�XVHU�VLPSO\�FOLFNV�RQ�D�8QLIRUP�5HVRXUFH
/RFDWRU��85/��LQ�D�+70/�SDJH�WKDW�FRQWDLQV�D�-DYD�DSSOHW�WDJ��:KHQ�WKH�XVHU�ORDGV�WKH�SDJH��WKH
-DYD� DSSOHW� �ZKLFK� FDQ� EH� D� WUDQVODWHG� 64/-� SURJUDP��� WKH� 64/-� UXQWLPH� OLEUDU\� �ZKLFK� LV� ����
-DYD���DQG�WKH�QHFHVVDU\�-'%&�GULYHU�DUH�GRZQORDGHG�LQWR�WKH�EURZVHU�IURP�WKH�ZHE�VHUYHU��2QFH
WKH\� DUH� LQ� WKH� EURZVHU� DQG� EHJLQ� H[HFXWLQJ� LQ� WKH� EURZVHU·V� -DYD�90�� WKH� FRPSLOHG� 64/-� FRGH
HVWDEOLVKHV� D� FRQQHFWLRQ� ZLWK� WKH� GDWDEDVH� VHUYHU� YLD� WKH� -'%&� GULYHU�� 6LQFH� LW� QHHGV� WR� EH
GRZQORDGDEOH�DORQJ�ZLWK�WKH�-DYD�DSSOHW�DQG�WKH�64/-�UXQWLPH�OLEUDU\��WKH�-'%&�'ULYHU�DOVR�QHHGV
WR� EH� D� SXUH� -DYD� LPSOHPHQWDWLRQ�� ,W� DOVR� QHHGV� WR� EH� UHODWLYHO\� VPDOO� LQ� VL]H� VR� WKDW� LW� FDQ� EH
GRZQORDGHG�TXLFNO\�DQG�H[HFXWH�LQ�D�SHUIRUPDQW�PDQQHU�RQ�EURZVHU�EDVHG�-DYD�90V�

2UDFOH·V� 64/-� 5XQWLPH� DQG� WKH� 7KLQ� -'%&� GULYHU� KDYH� EHHQ� GHVLJQHG� H[SOLFLWO\� IRU� VXFK
LPSOHPHQWDWLRQV��%\�HOLPLQDWLQJ�WKH�QHHG�IRU�D�FOLHQW�VLGH�LQVWDOODWLRQ��2UDFOH·V�GRZQORDGDEOH�64/-
5XQWLPH�DQG�LWV�7KLQ�-'%&�GULYHU�UHGXFH�WKH�FRVWV�DVVRFLDWHG�ZLWK�PDLQWHQDQFH�DQG�DGPLQLVWUDWLRQ
LQ�DQ�,QWUDQHW�HQYLURQPHQW��7KH\�DUH�HYHQ�EHWWHU�VXLWHG�IRU�([WUDQHW�DSSOLFDWLRQV�ZKHUH�FOLHQW�VLGH
LQVWDOODWLRQV�SUHFOXGH�WKH�XQLYHUVDO�DFFHVV�WKDW�LV�IXQGDPHQWDO�WR�WKH�VXFFHVV�RI�WKH�ZRUOGZLGH�ZHE�
7KH� IROORZLQJ�GLDJUDP� VKRZV� WKH� W\SLFDO� FRQILJXUDWLRQ� LQ�ZKLFK� WKH� 64/-�5XQWLPH� DQG� WKH�7KLQ
-'%&�GULYHU�FDQ�EH�XVHG�ZLWK�-DYD�DSSOHWV��7KH�-DYD�DSSOHW��64/-�UXQWLPH�OLEUDU\�DQG�7KLQ�-'%&
DUH�GRZQORDGHG�LQWR�WKH�EURZVHU�DIWHU�WKH�XVHU�RSHQV�D�85/��7KH�64/-�DSSOLFDWLRQ�FRPPXQLFDWHV
GLUHFWO\�ZLWK�WKH�GDWDEDVH�VHUYHU�XVLQJ�64/
1HW��7KH�ZHE�VHUYHU�DQG�WKH�GDWDEDVH�VHUYHU�FDQ�EH�RQ
SK\VLFDOO\� VHSDUDWH� PDFKLQHV� RU� RQ� WKH� VDPH� PDFKLQH�� ,Q� DQ� ,QWUDQHW� GHSOR\PHQW� WKH� HQWLUH
FRQILJXUDWLRQ�LV�EHKLQG�D� ILUHZDOO�� LQ�DQ�([WUDQHW�GHSOR\PHQW�� WKH�ZHE�VHUYHU�DQG� WKH�GDWDEDVH�DUH
ERWK�EHKLQG�WKH�ILUHZDOO�



64/
1HW��7&3�,3�

+773 :HE�6HUYHU

6DPH�KRVW

%52:6(5

64/-�-DYD
$SSOLFDWLRQ

7KLQ�-'%& 64/
1HW

25$&/(

64/64/64/

3/�64/3/�64/3/�64/

64/-�5XQWLPH

)LJXUH��8VLQJ�64/-�ZLWK�7KLQ�&OLHQWV

7KH�GHSOR\PHQW�FRQILJXUDWLRQ�GHVFULEHG�DERYH� UDLVHV� WKUHH� LPSRUWDQW� LVVXHV� ��KRZ� WR�KDQGOH� -DYD
VHFXULW\��KRZ�WR�PDQDJH�DSSOLFDWLRQ�VWDWH��DQG�KRZ�WR�VXSSRUW�ODUJH�QXPEHUV�RI�EURZVHUV�FRQQHFWLQJ
LQ� WKLV� WZR� WLHU� FRQILJXUDWLRQ��7KHVH� LVVXHV� DUH� GLVFXVVHG� LQ� FRQVLGHUDEO\� JUHDWHU� GHWDLO� LQ�2UDFOH·V
-'%&�7HFKQLFDO�:KLWHSDSHU�WR�ZKLFK�WKH�XVHU�LV�UHIHUUHG�

������ 64/-�ZLWK�1HW��&RQQHFWLRQ�0DQDJHU
7KH�64/-�7UDQVODWRU� DQG� WKH�7KLQ� -'%&�'ULYHU� FDQ�EH�XVHG� WRJHWKHU�ZLWK� WKH�1HW��&RQQHFWLRQ
0DQDJHU� WR� DFKLHYH� VLJQLILFDQWO\� JUHDWHU� VFDODELOLW\� LQ� D� WZR�WLHU� RU� WKUHH�WLHU� FRQILJXUDWLRQ� RQ
SODWIRUPV� ZLWK� SK\VLFDO� QXPEHU� RI� HQG� SRLQW� OLPLWDWLRQV�� 2UDFOH� &RQQHFWLRQ� 0DQDJHU� LV� D
PXOWLSXUSRVH� QHWZRUNLQJ� VHUYLFH� IRU� 2UDFOH� HQYLURQPHQWV� SURYLGLQJ� FOLHQW� FRQQHFWLRQ
FRQFHQWUDWLRQ��FOLHQW�FRQQHFWLRQ�DFFHVV�FRQWURO��DQG�PXOWLSURWRFRO�FRQQHFWLYLW\��2UDFOH�&RQQHFWLRQ
0DQDJHU�HQDEOHV�ODUJH�QXPEHUV�RI�XVHUV�WR�FRQQHFW�WR�D�VLQJOH�VHUYHU�E\�PXOWLSOH[LQJ�PXOWLSOH�FOLHQW
GDWDEDVH�VHVVLRQV�DFURVV�D�VLQJOH�QHWZRUN�FRQQHFWLRQ�WKHUHE\�UHGXFLQJ�LQWHUQDO�PHPRU\�XVDJH�ZLWKLQ
WKH� GDWDEDVH� VHUYHU� >WKH� VHUYHU� DOORFDWHV�PHPRU\� LQWHUQDOO\� WR� KDQGOH� HDFK� FRQQHFWLRQ� RU� W\SLFDOO\
HVWDEOLVKHV� D� SRRO� RI� FRQQHFWLRQV� WKDW� LW� VZDSV� EHWZHHQ� D� QXPEHU� RI� DFWLYH� FRQQHFWLRQV@�� � %\
UHGXFLQJ� WKH�UHVRXUFH�UHTXLUHPHQWV�ZLWKLQ� WKH�GDWDEDVH�VHUYHU��2UDFOH�&RQQHFWLRQ�0DQDJHU� DOORZV
WKH�2UDFOH�GDWDEDVH�VHUYHU�WR�VXSSRUW�D�ODUJH�QXPEHUV�RI�FRQFXUUHQW�XVHUV�

&/,(176

64/
1HW

25$&/(

64/64/64/

3/�64/3/�64/3/�64/

SQLJSQLJ
SQLJSQLJ

SQLJSQLJ
SQLJSQLJ

SQLJSQLJ
SQLJSQLJ

SQLJSQLJ
SQLJSQLJ

SQLJSQLJ
SQLJSQLJ

SQLJSQLJ
SQLJSQLJ

Net8 CMAN
)LJXUH��8VLQJ�64/-�ZLWK�1HW��&RQQHFWLRQ�0DQDJHU



������ :ULWLQJ�'DWDEDVH�6WRUHG�3URFHGXUHV�LQ�64/-

2UDFOH���� WLJKWO\� LQWHJUDWHV�D�KLJKO\� VFDOHDEOH� DQG�KLJK�SHUIRUPDQFH� -DYD�9LUWXDO�0DFKLQH�ZLWK� WKH
GDWDEDVH�NHUQHO��,W�SURYLGHV�DQ�LGHDO�SODWIRUP�RQ�ZKLFK�WR�UXQ�GDWD�LQWHQVLYH�-DYD�DSSOLFDWLRQ�ORJLF��$
NH\�HOHPHQW�RI�WKH�-DYD�90·V�DUFKLWHFWXUH�LV�DQ�HIILFLHQW�LQWHUIDFH�WKURXJK�ZKLFK�-DYD�SURJUDPV�FDQ
DFFHVV�64/�DQG�3/�64/�ZLWKLQ�WKH�GDWDEDVH��7KH�-DYD�90�SURYLGHV�WZR�ZD\V�ZLWK�ZKLFK�XVHUV�FDQ
ZULWH�VXFK�TXHULHV�

• (PEHGGHG�64/-�7UDQVODWRU��)RU�VWDWLF�64/�TXHULHV��XVHUV�FDQ�ZULWH�HPEHGGHG�64/�LQ�-DYD
DSSOLFDWLRQ�FRGH��7KH�-DYD�90�LQFOXGHV�WKH�64/-�WUDQVODWRU�DQG�-DYD�FRPSLOHU�WR�WUDQVSDUHQWO\
FRPSLOH� HPEHGGHG� 64/� LQ� -DYD� SURJUDPV� WR� -DYD� ELQDULHV�� 7KH� -DYD� 90� DOVR� LQWHJUDWHV� WKH
64/-� UXQWLPH� OLEUDU\�ZKLFK� XVHV� DQ� HPEHGGHG� -'%&�'ULYHU� WR� FRPPXQLFDWH�ZLWK� 64/� DQG
3/�64/�

• (PEHGGHG�-'%&�'ULYHU��7KRVH�FKRRVLQJ� WR�ZULWH�G\QDPLF�64/�FDQ�GLUHFWO\� WDUJHW� -'%&��
WKH�-DYD�90�LQFRUSRUDWHV�D�VSHFLDOL]HG�LPSOHPHQWDWLRQ�RI�2UDFOH·V�-'%&�'ULYHU�FRUUHVSRQGLQJ
WR�WKH�-DYDVRIW�-'%&�������VSHFLILFDWLRQ�WKDW�SURYLGHV�DOO�RI�WKH�IXQFWLRQDOLW\�WKDW�LW�SURYLGHV�LQ�D
FOLHQW�VLGH�HQYLURQPHQW�EXW�LV�RSWLPL]HG�WR�UXQ�ZLWKLQ�WKH�GDWDEDVH�VHUYHU�DQG�SURYLGH�HIILFLHQW
DFFHVV�WR�64/�GDWD�DQG�3/�64/�VXESURJUDPV�RQ�WKH�ORFDO�GDWDEDVH�

• 'DWDEDVH� 6WRUHG� 3URFHGXUHV��7UDGLWLRQDO� GDWDEDVH� VWRUHG� SURFHGXUHV�� WULJJHUV� DQG�PHWKRGV
FDQ�EH� LPSOHPHQWHG�XVLQJ�64/-� LQ� WKH�2UDFOH����5'%06��7KHVH�GDWDEDVH� VWRUHG�SURFHGXUHV
LPSOHPHQWHG�LQ�-DYD�FDQ�EH�LQYRNHG�IURP�WKUHH�W\SHV�RI�FOLHQWV�

− $Q\� -DYD� FOLHQW�� -DYD� FOLHQWV� �� IDW� FOLHQWV��PLGGOH�WLHU� -DYD� FOLHQWV� RU� EURZVHUV� �� FDQ� LQYRNH
GDWDEDVH�VWRUHG�SURFHGXUHV�YLD�-'%&�RU�64/-

− $Q\�64/
1HW�FOLHQW��$Q\�RWKHU�64/
1HW�FOLHQW�LH�2&,��3UR
��'HYHORSHU������RU�DQ\�RWKHU
WRRO�WKDW�FRPPXQLFDWHV�ZLWK�WKH�5'%06�DFURVV�64/
1HW

− $Q\� &25%$� FOLHQW�� &25%$� FOLHQWV� FDQ� DOVR� DFFHVV� WKHVH� VWRUHG� SURFHGXUHV� XVLQJ� WKH
&25%$�VWDQGDUG�,,23�SURWRFRO�

64/
1(7

,,23

64/
1HW

25$&/(

64/��3/�64/64/��3/�64/

-$9$�90(PEHGGHG�64/-(PEHGGHG�64/-

(PEHGGHG�-'%&�'ULYHU(PEHGGHG�-'%&�'ULYHU

2UDFOH����

-DYD�90

)LJXUH��8VLQJ�64/-�IRU�'DWDEDVH�6WRUHG�3URFHGXUHV



��� %HQHILWV�RI �2UDFOH·V�64/-�7UDQVODWRU
+DYLQJ� XQGHUVWRRG� VRPH� RI� WKH� WHFKQLFDO� XQGHUSLQQLQJV� RI� 2UDFOH·V� 64/-� 7UDQVODWRU� DQG� WKH
QXPHURXV�FRQILJXUDWLRQV�LQ�ZKLFK�LW�FDQ�EH�XVHG��LW�LV�LPSRUWDQW�WR�GLVFXVV�WKH�YDULRXV�EHQHILWV�WKDW
2UDFOH·V�64/-�7UDQVODWRU�SURYLGHV�GHYHORSHUV�EXLOGLQJ�GDWDEDVH�DSSOLFDWLRQV�LQ�-DYD��7KHVH�EHQHILWV
FDQ�EH�GLYLGHG�LQWR�WZR�GLIIHUHQW�FDWHJRULHV�

• %HQHILWV�RI�64/-�6WDQGDUG
− ,PSURYHG�DSSOLFDWLRQ�GHYHORSHU�SURGXFWLYLW\
− 'DWDEDVH�LQGHSHQGHQFH�DQG�PXOWLYHQGRU�LQWHURSHUDELOLW\
− 9HQGRU�VSHFLILF�FXVWRPL]DWLRQ

• %HQHILWV�RI�2UDFOH·V�64/-�7UDQVODWRU
− $FFHVV�WR�2UDFOH�VSHFLILF�IHDWXUHV
− &RPSOLDQFH�ZLWK�64/-�VWDQGDUG
− ,QWHJUDWLRQ�ZLWK�$SS%XLOGHU�IRU�-DYD����
− ,QWHJUDWLRQ�ZLWK�PDQ\�GLIIHUHQW�EURZVHUV�DQG�-DYD�90V
− )OH[LEOH�GHSOR\PHQW�FRQILJXUDWLRQV���WZR�WLHU�DQG�PXOWL�WLHU
− ,QWUDQHW�DQG�([WUDQHW�GHSOR\PHQW
− $FFHVV�WR�KHWHURJHQHRXV�GDWD�VRXUFHV

���� %HQHILWV�RI�64/-�6WDQGDUG

7KH� 64/-� 3DUWQHUV� �� 2UDFOH�� ,%0�� -DYDVRIW�� &RPSDT� &RPSXWHU�7DQGHP�� 6\EDVH�� ,QIRUPL[�� DQG
RWKHUV���DUH�DOO�FRRSHUDWLYHO\�GHYHORSLQJ�D�FRPPRQ�VWDQGDUG���WKH�64/-�6WDQGDUG���WR�LQWHJUDWH�-DYD
DQG�64/�SURYLGLQJ� FXVWRPHUV� D�KLJKO\�SURGXFWLYH�� RSHQ��PXOWLYHQGRU� VROXWLRQ� WR�EXLOG� HQWHUSULVH
DSSOLFDWLRQV� LQ�-DYD��7KH�64/-�6WDQGDUG�VKDUHG�E\� WKHVH�YHQGRUV�SURYLGHV�D�QXPEHU�RI� LPSRUWDQW
EHQHILWV�

������ ,PSURYHG�DSSOLFDWLRQ�GHYHORSHU�SURGXFWLYLW\
64/-� ZDV� GHYHORSHG� FRRSHUDWLYHO\� E\� WKH� PDMRU� GDWDEDVH� YHQGRUV� SULPDULO\� WR� SURYLGH� -DYD
DSSOLFDWLRQ�GHYHORSHUV�D�VLPSOH�DQG�KLJKO\�SURGXFWLYH�ZD\�WR�EXLOG�GDWDEDVH�DSSOLFDWLRQV�

• &RPSUHKHQVLYH� IXQFWLRQDOLW\�� 64/-� SURYLGHV� HPEHGGHG� 64/� V\QWD[� WR� VLPSOLI\� GDWDEDVH
DFFHVV� IRU� D� YDULHW\� RI� GLIIHUHQW� IDFLOLWLHV� LQFOXGLQJ� WUDQVDFWLRQ� PDQDJHPHQW�� TXHULHV�� ''/
VWDWHPHQWV� WR� FUHDWH� DQG� GURS� VFKHPD� REMHFWV�� '0/� VWDWHPHQWV� WR�PDQLSXODWH� WKH� GDWD�� DQG
VWRUHG�SURFHGXUH�DQG�IXQFWLRQ�FDOOV

• &RPSDFW� DQG� KLJK�OHYHO� LQWHUIDFH�� 64/-� SURYLGHV� DSSOLFDWLRQ� SURJUDPPHUV�ZLWK� KLJK�OHYHO
HPEHGGHG�64/�V\QWD[�IRU�HDV\�GDWDEDVH�DFFHVV��64/-�SURJUDPV�KDYH�PRUH�FRPSDFW�FRGH�DQG�D
KLJKHU� OHYHO� SURJUDPPLQJ� DEVWUDFWLRQ� FRPSDUHG� WR� -'%&�� DQG� WKXV� DUH� OHVV� HUURU� SURQH� DQG
HDVLHU�WR�XQGHUVWDQG�DQG�PDLQWDLQ�

• 7UDQVODWLRQ�WLPH�V\QWD[�DQG�VHPDQWLF�FKHFNLQJ�RI�64/�VWDWHPHQWV���7KH�64/-�WUDQVODWRU
SHUIRUPV� W\SH�FKHFNLQJ� DQG� VFKHPD�FKHFNLQJ� WR� GHWHFW� V\QWD[� DQG� VHPDQWLF� HUURUV� LQ� 64/
VWDWHPHQWV�DW�SURJUDP�GHYHORSPHQW�WLPH�UDWKHU�WKDQ�UXQWLPH��,Q�FRQWUDVW��LQ�D�G\QDPLF��$3,�OLNH
-'%&�� WKH� V\QWD[� RI� 64/� VWDWHPHQWV� DQG� WKH� W\SHV� RI� � WKH� DUJXPHQWV� DUH� QRW� NQRZQ� XQWLO
UXQWLPH�� 3URJUDPV�ZULWWHQ� LQ� 64/-� DUH� WKHUHIRUH�PRUH� UREXVW� FRPSDUHG� WR� -'%&�SURJUDPV�
VLQFH�WKH\�FDQ�EH�VWDWLFDOO\�W\SH�FKHFNHG�LQGHSHQGHQW�RI�WKH�FRQWURO�IORZ�DW�UXQWLPH�

• &RPSOHPHQWV�-'%&��:KLOH�64/-�SURYLGHV�D�KLJKO\�SURGXFWLYH�LQWHUIDFH�IRU�VWDWLF�64/��XVHUV
FDQ� HDVLO\� FRPELQH� FDOOV� WR� -'%&� IURP� ZLWKLQ� D� 64/-� SURJUDP� WR� SHUIRUP� G\QDPLF� 64/
RSHUDWLRQ��64/-�SURYLGHV�D�&RQQHFWLRQ&RQWH[W�-DYD�REMHFW�ZKLFK�FDQ�EH�XVHG�WR�FUHDWH�-'%&
6WDWHPHQW�REMHFWV�QHHGHG�IRU�G\QDPLF�64/�RSHUDWLRQV��64/-�� WKHUHIRUH��FRPELQHV� WKH�EHVW�RI



ERWK� ZRUOGV� DOORZLQJ� XVHUV� WR� W\SH�FKHFN� WKHLU� VWDWLF� 64/� ZLWKRXW� UHVWULFWLQJ� WKHLU� XVH� RI
G\QDPLF�64/�ZLWKLQ�WKH�VDPH�DSSOLFDWLRQ�

������ 'DWDEDVH�,QGHSHQGHQFH���0XOWLYHQGRU�,QWHURSHUDELOLW\
%\� FRRSHUDWLYHO\� GHYHORSLQJ� WKH� 64/-� VWDQGDUG�� 2UDFOH�� ,%0�� 6\EDVH�� &RPSDT�� ,QIRUPL[� DQG
-DYDVRIW�DQG�VHYHUDO�RWKHU� OHDGLQJ� LQGXVWU\�SDUWQHUV� DUH�GHYHORSLQJ�D� FRPPRQ��RSHQ�VWDQGDUG� WKDW
EULGJHV�-DYD�DQG�64/��7KHUH�DUH�D�QXPEHU�RI�HOHPHQWV�WR�64/-·V�YHQGRU�LQGHSHQGHQFH�

• &RPPRQ�64/-�6SHFLILFDWLRQ��$OO� WKH�SDUWQHUV� VKDUH� D� FRPPRQ�64/-�VSHFLILFDWLRQ� LV�EHLQJ
VXEPLWWHG�WR�WKH�LQWHUQDWLRQDO�$16,�,62�VWDQGDUGV�ERG\��,W�FRQVLVWV�RI���SDUWV�

− 3DUW�����7KH�64/-�/DQJXDJH�6SHFLILFDWLRQ���SURYLGHV�VWDQGDUG�ODQJXDJH�V\QWD[�DQG
VHPDQWLFV�IRU�HPEHGGLQJ�VWDWLF�64/�LQ�-DYD�SURJUDPV�
�http://www.oracle.com/st/products/jdbc/�

− 3DUW� �� �� 7KH� 6WRUHG� 3URFHGXUH� 6SHFLILFDWLRQ� �� SURYLGHV� VWDQGDUGV� IRU� LPSOHPHQWLQJ
GDWDEDVH� VWRUHG� SURFHGXUHV� DQG� IXQFWLRQV� LQ� -DYD�� 7KLV� ZLOO� DOORZ� FXVWRPHUV� ZKR� KDYH
ZULWWHQ�VWRUHG�SURFHGXUHV�LQ�-DYD�WR�HDVLO\�PLJUDWH�WKHP�EHWZHHQ�GDWDEDVHV�

− 3DUW� �� ��7KH� 6WRUHG� -DYD� &ODVV� 6SHFLILFDWLRQ� �� DGGUHVVHV� VWDQGDUG� ZD\V� WR� VWRUH� -DYD
GDWDW\SHV�DQG�FODVVHV�DV�REMHFWV�LQ�D�GDWDEDVH�

• 3RUWDELOLW\��64/-�RIIHUV�SRUWDELOLW\�DW� WZR� OHYHOV�� >L@� -DYD�VRXUFH�IRU�VWRUHG�SURFHGXUHV�FDQ�EH
PRYHG� IURP� RQH� YHQGRU·V� SODWIRUP� WR� DQRWKHU�� >LL@� %LQDU\� SRUWDELOLW\�� &RPSLOHG� -DYD� FODVVHV
>-DYD� E\WHFRGHV@� IURP� WUDQVODWHG� 64/-� SURJUDPV� FDQ� EH� PRYHG� WR� DQ\� FRPSDWLEOH� 64/-
SODWIRUP�DQG�H[HFXWHG�UHJDUGOHVV�RI�ZKLFK�SODWIRUP�GLG�WKH�RULJLQDO�WUDQVODWLRQ�

• 9HQGRU�QHXWUDO� 64/-� V\QWD[�� 64/-� V\QWD[� LV� GHVLJQHG� WR� EH� GDWDEDVH� QHXWUDO� �� WKH� 64/-
WUDQVODWRU�PDNHV�PLQLPDO�DVVXPSWLRQV�DERXW�WKH�64/�GLDOHFW�

• 9HQGRU�QHXWUDO�UXQWLPH�HQYLURQPHQW��64/-·V�UXQWLPH�HQYLURQPHQW�FRQVLVWV�RI�D�WKLQ�OD\HU�RI
SXUH�-DYD�FRGH�WKDW�LQ�WXUQ�FRPPXQLFDWHV�ZLWK�WKH�GDWDEDVH�VHUYHU�DFURVV�D�FDOO�OHYHO�$3,��7KH
UXQWLPH�HQYLURQPHQW�LV�WKHUHIRUH�YHQGRU�QHXWUDO� LQ�WZR�LPSRUWDQW�ZD\V�� >L@�1RWKLQJ�DERXW�WKH
64/-� ODQJXDJH� LV� -'%&�VSHFLILF� �� LW� FDQ� EH� LPSOHPHQWHG� ZLWK� LQWHUIDFHV� RWKHU� WKDQ� -'%&�
2UDFOH·V� SDUWLFXODU� LPSOHPHQWDWLRQ� XVHV� -'%&� DV� LWV� UXQWLPH� HQYLURQPHQW�� >LL@� (YHQ� D� -'%&�
VSHFLILF�64/-�LPSOHPHQWDWLRQ�LV�QRW�UHVWULFWHG�WR�DQ\�SDUWLFXODU�GDWDEDVH�YHQGRU·V�-'%&�GULYHU�
)RU�LQVWDQFH��WKH�2UDFOH�-'%&�GULYHU�FDQ�EH�XVHG�ZLWK�D�-'%&�2'%&�EULGJH�WR�FRPPXQLFDWH
ZLWK�DQRWKHU�YHQGRU·V�GDWDEDVH�

• ,QWHURSHUDEOH� WUDQVODWRU� LPSOHPHQWDWLRQV�� )LQDOO\�� WKH� 64/-� SDUWQHUV� DUH� HQVXULQJ
LQWHURSHUDELOLW\� EHWZHHQ� WKHLU� 64/-� WUDQVODWRUV� E\� VKDULQJ� D� FRPPRQ� 64/-� WUDQVODWRU
LPSOHPHQWDWLRQ�� 7KLV� ZLOO� DOORZ� 64/-� WR� EH� PRYHG� VHDPOHVVO\� EHWZHHQ� FRPSDWLEOH
LPSOHPHQWDWLRQV�IURP�PDQ\�GLIIHUHQW�YHQGRUV�DQG�LV�FRQVLVWHQW�ZLWK�-DYD
V�SKLORVRSK\�RI�ZULWH�
RQFH�UXQ�DQ\ZKHUH�

������ 9HQGRU�VSHFLILF�FXVWRPL]DWLRQV
$FFRUGLQJ�WR�WKH�64/-�VWDQGDUG��WKH�64/�RSHUDWLRQV�DSSHDULQJ� LQ�WKH�RULJLQDO�SURJUDP�VRXUFH�DUH
SODFHG�LQWR�D�VHW�RI�64/-�SURILOHV��7KLV�IDFLOLW\�SURYLGHV�YHQGRUV�ZLWK�WKH�DELOLW\�WR�FXVWRPL]H�D�64/-
DSSOLFDWLRQ�IRU�D�YHQGRU·V�GDWDEDVH��%\�FUHDWLQJ�DQG�LQVWDOOLQJ�D�VSHFLILF�FXVWRPL]DWLRQ�LQWR�D�SURILOH�
YHQGRUV�PD\�FXVWRPL]H� WKH�64/-�DSSOLFDWLRQ�IRU� WKHLU�SODWIRUP��&XVWRPL]DWLRQV�PD\�XVHG� IRU� WKH
IROORZLQJ�UHDVRQV�

• 7R�LPSURYH�64/�H[HFXWLRQ�SHUIRUPDQFH�

• 7R�SURYLGH�IXOO�GDWDEDVH�SRUWDELOLW\�

• 7R�JUDQW�DFFHVV�WR�YHQGRU�VSHFLILF�IHDWXUHV�QRW�RWKHUZLVH�DYDLODEOH�WR�64/-�SURJUDPV�



0XOWLSOH�FXVWRPL]DWLRQV�FDQ�EH�LQVWDOOHG�LQWR�WKH�VDPH�64/-�ELQDU\��VR�WKDW�WKH�VDPH�ELQDU\�FDQ�EH
XVHG� WR� H[HFXWH� 64/� RQ� GDWDEDVHV� IURP� YHQGRUV�� DQG� WKH� H[HFXWLRQ� RI� WKDW� RSHUDWLRQ� ZLOO� WDNH
DGYDQWDJH�RI�WKH�FXVWRPL]DWLRQ�DYDLODEOH�IRU�HDFK�YHQGRU�
2UDFOH·V� RZQ� 64/� 7UDQVODWRU� FRPSOLHV� ZLWK� WKH� 64/-� 6WDQGDUG� VSHFLILFDWLRQ�� EXW� SURYLGHV
FXVWRPL]DWLRQV�IRU�ERWK�SHUIRUPDQFH�DQG�WR�DFFHVV�2UDFOH�VSHFLILF�IHDWXUHV�

���� %HQHILWV�RI�2UDFOH·V�64/-�7UDQVODWRU

,Q� DGGLWLRQ� WR� SURYLGLQJ� WKH� EHQHILWV� GHVFULEHG� DERYH� WKDW� DUH� FRPPRQ� WR� DOO� FRPSOLDQW� 64/-
LPSOHPHQWDWLRQV��2UDFOH·V�RZQ�64/-�WUDQVODWRU�DQG�UXQWLPH�OLEUDU\�KDV�D�QXPEHU�RI�RWKHU�LPSRUWDQW
EHQHILWV�WKDW�DUH�GHVFULEHG�LQ�WKH�UHPDLQGHU�RI�WKLV�VHFWLRQ�

������ $FFHVV�WR�2UDFOH�VSHFLILF�IHDWXUHV
:KLOH� FRPSO\LQJ� ZLWK� WKH� 64/-� 6WDQGDUG�� 2UDFOH·V� 64/-� 7UDQVODWRU� KDV� EHHQ� FXVWRPL]HG� ZLWK
2UDFOH�VSHFLILF�H[WHQVLRQV�GHVLJQHG�WR�VLPSO\�DQG�HDVLO\�H[SRVH�WKH�GDWDEDVH�VHUYHU·V�FDSDELOLWLHV�WR
-DYD�DSSOLFDWLRQ�GHYHORSHUV��64/-�GHYHORSHUV�ZLVKLQJ�WR�XVH�WKHVH�2UDFOH�VSHFLILF�IHDWXUHV�QHHG� WR
LQVWDOO�WKH�2UDFOH�64/&KHFNHU�FODVVHV��WKH�2UDFOH�UXQWLPH�FXVWRPL]HU�FODVVHV��DQG�DQ�2UDFOH�-'%&
GULYHU�� 2UDFOH·V� 64/-� 7UDQVODWRU� SURYLGHV� VXSSRUW� IRU� D� QXPEHU� RI� 2UDFOH�VSHFLILF� IHDWXUHV
LQFOXGLQJ�

• 2UDFOH� 6SHFLILF�7\SHV��7KH� IROORZLQJ�2UDFOH�VSHFLILF� W\SHV� DUH� VXSSRUWHG� LQ�2UDFOH·V� 64/-
7UDQVODWRU�
− 5HVXOW6HW�DQG�,WHUDWRU�6XSSRUW�
− 52:,'�6XSSRUW�
− ([WHQGHG�2XWSXW�6WUHDP�6XSSRUW�
− ([WHQGHG�%LJ'HFLPDO�6XSSRUW�
− %/2%��&/2%��DQG�%),/(�6XSSRUW�
− 2UDFOH����2EMHFW�DQG�5()�6XSSRUW�

• 3/�64/� 6WRUHG� 3URFHGXUHV��2UDFOH·V� 64/-� 7UDQVODWRU� SURYLGHV� DFFHVV� WR� 3/�64/� 6WRUHG
3URFHGXUHV�DQG�DQRQ\PRXV�EORFNV�

• &RPSUHKHQVLYH� *OREDOL]DWLRQ�0XOWLE\WH� &KDUDFWHU� 6XSSRUW�� 2UDFOH·V� 64/-� 7UDQVODWRU
SURYLGHV�H[FHOOHQW� VXSSRUW� IRU�QDWLRQDO� ODQJXDJH�FKDUDFWHU� VHWV��2UDFOH·V�64/-�7UDQVODWRU� IXOO\
VXSSRUWV�-DYD·V�8QLFRGH�HVFDSH�VHTXHQFHV��$GGLWLRQDOO\��LW�DOORZV�WKH�XVH�RI�,62����B���/DWLQ�
���FKDUDFWHUV�GLUHFWO\� LQ�64/-�SURJUDPV��,W�DOVR�DOORZV�WKH�XVH�RI�8QLFRGH�FKDUDFWHUV� LQVLGH�RI
DQ\�64/�FRGH�IUDJPHQW�

• -DYD�6WRUHG�3URFHGXUHV��:LWK�WKH�LQWHJUDWLRQ�RI�D�-DYD�9LUWXDO�0DFKLQH�ZLWK�2UDFOH����DQG�WKH
HPEHGGLQJ� RI� D� 64/-� WUDQVODWRU� ZLWKLQ� WKH� 90�� 64/-� FDQ� DOVR� EH� XVHG� WR� ZULWH� WUDGLWLRQDO
GDWDEDVH�VWRUHG�SURFHGXUHV��IXQFWLRQV�DQG�WULJJHUV�LQ�-DYD�

������ 6WDQGDUGV�&RPSOLDQFH
2UDFOH·V�64/-�7UDQVODWRU��UXQWLPH�OLEUDU\�DQG�JHQHUDWHG�64/-�SURJUDPV�FRPSO\�ZLWK�D�QXPEHU�RI
GLIIHUHQW�-DYD�DQG�64/�VWDQGDUGV�

• -'.� 9HUVLRQV�� 2UDFOH·V� 64/-� 7UDQVODWRU� LV� FRPSOLDQW� ZLWK� -'.� ������ �� ERWK� WKH� 64/-
WUDQVODWRU�LWVHOI�DQG�WKH�JHQHUDWHG�64/-�SURJUDPV�UHTXLUH�-DYD�������RU�ODWHU�

• -'%&�'ULYHUV��2UDFOH·V�64/-�7UDQVODWRU�FDQ�EH�XVHG�ZLWK�DQ\�LQGXVWU\�VWDQGDUG�-'%&�GULYHU�
WKH�JHQHUDWHG�64/-�SURJUDPV�GRHV�QRW�UHVWULFW�LWV�XVH�ZLWK�2UDFOH·V�RZQ�-'%&�GULYHU��+RZHYHU�
2UDFOH�VXJJHVWV�WKH�XVH�RI�LWV�RZQ�-'%&�GULYHUV�SDUWLFXODUO\�WR�DFFHVV�2UDFOH�GDWDEDVH�VSHFLILF
IXQFWLRQDOLW\�



• 64/-�6WDQGDUG�9HUVLRQ��:KHQ�PDGH�DYDLODEOH�LQ�SURGXFWLRQ��2UDFOH·V�64/-�7UDQVODWRU�ZLOO�EH
FRPSOLDQW�ZLWK�WKH�64/-�����VSHFLILFDWLRQ��7KH�FXUUHQW�ZHE�UHOHDVH�LV�FRPSOLDQW�ZLWK�DQ�HDUOLHU
YHUVLRQ�RI�WKH�64/-�VSHFLILFDWLRQ�

• 5'%06�9HUVLRQV��64/-�SURJUDPV�JHQHUDWHG�E\�2UDFOH·V� 64/-�7UDQVODWRU� FDQ�EH�XVHG�ZLWK
ERWK�WKH�2UDFOH��DQG�2UDFOH��-'%&�GULYHUV��7KH�DSSURSULDWH�-'%&�'ULYHU�QHHGV�WR�EH�FKRVHQ�

������ ,QWHJUDWLRQ�ZLWK�$SS%XLOGHU�IRU�-DYD
2UDFOH·V�$SS%XLOGHU�IRU�-DYD�����UHOHDVH�SURYLGHV�D�QXPEHU�RI�IHDWXUHV� LQWHJUDWLQJ�64/-�SURJUDPV
ZLWK� WKH� $SS%XLOGHU� IRU� -DYD� GHYHORSPHQW� HQYLURQPHQW�� 6SHFLILFDOO\�� WKH� $SS%XLOGHU� IRU� -DYD
GHYHORSPHQW� HQYLURQPHQW�SURYLGHV� D� YHU\� ULFK� HQYLURQPHQW� IRU� 64/-� GHYHORSHUV� WR� GHYHORS� DQG
GHSOR\�DSSOLFDWLRQV��,W�LQFOXGHV�WKUHH�VSHFLILF�FDSDELOLWLHV�

• 6\QWD[�GLUHFWHG� HGLWLQJ�� %\� SURYLGLQJ� D� V\QWD[�GLUHFWHG� HGLWRU� IRU� 64/-� VRXUFH� SURJUDPV�
$SS%XLOGHU�IRU�-DYD�����SURYLGHV�FDSDELOLWLHV�VXFK�DV�SURSHU� LQGHQWDWLRQ�DV�XVHUV�W\SH� LQ�64/-
VRXUFH�LQWR�WKH�WRROV�VRXUFH�HGLWRU��DQG�WKH�DELOLW\�WR�FKURPD�FRGH�64/-�FRQVWUXFWV�

• 3URMHFW�&UHDWLRQ��$SS%XLOGHU�IRU�-DYD�����VXSSRUWV�WKH�LQFOXVLRQ�RI�64/-�ILOHV�LQ�SURMHFWV�DQG
NQRZV� KRZ� WR� EXLOG� 64/-� ILOHV�� )XUWKHU�� WKH� WRRO� LQWHJUDWHV� WKH� 64/-� WUDQVODWRU� DOORZLQJ
DSSOLFDWLRQ� GHYHORSHUV� WR� WUDQVSDUHQWO\� LQYRNH� LW� WR� SURFHVV� 64/-� DQG� -DYD� ILOHV� WKDW� KDYH
FKDQJHG�>PDNH�GHSHQGHQFLHV@���WKLV�HOLPLQDWHV�WKH�QHHG�IRU�VHSDUDWH�WUDQVODWLRQ�DQG�FRPSLODWLRQ
VWHSV�WR�D�XVHU��)LQDOO\��WKH�WRRO�DOORZV�GHYHORSHUV�WR�VHW�DQG�FKDQJH�WKH�WUDQVODWH�WLPH�RSWLRQV
IRU�64/-�ZLWKLQ�WKH�WRRO�

• 'HEXJJLQJ��64/-�DOVR�SURYLGHV�D�VHW�RI�UXQWLPH�LQWHUIDFHV�ZKLFK�LV�LQWHJUDWHG�ZLWK�$SS%XLOGHU
IRU�-DYD�FXVWRPHUV�WR�GHEXJ�64/-�SURJUDPV�DW�WKH�VRXUFH�OHYHO�ZLWKLQ�WKH�WRRO��7KH�GHEXJJLQJ
FDSDELOLW\�ZLOO�EH�IXUWKHU�HQKDQFHG�ZLWK�IXWXUH�UHOHDVHV�RI�64/-�DQG�$SS%XLOGHU�IRU�-DYD�

������ ,QWHJUDWLRQ�ZLWK�%URZVHUV�DQG�-DYD�90V
2UDFOH·V�64/-�WUDQVODWRU�ZLOO�EH�FHUWLILHG�LQ�D�QXPEHU�RI�GLIIHUHQW�FRQILJXUDWLRQV�ZLWK�PRVW�LQGXVWU\
VWDQGDUG�EURZVHUV�DQG�-DYD�90V�

• %URZVHUV��2UDFOH·V�64/-�UXQWLPH�OLEUDU\�XVHG� LQ�FRPELQDWLRQ�ZLWK�WKH�7KLQ�-'%&�GULYHU�ZLOO
EH�FHUWLILHG�ZLWK�WKH�PRVW�SRSXODU�EURZVHUV�RQ�WKH�PDUNHW�WRGD\���1HWVFDSH�1DYLJDWRU�����DQG
����DQG�,QWHUQHW�([SORUHU�����

• -DYD�9LUWXDO�0DFKLQHV��)XUWKHU��WKH�64/-�WUDQVODWRU�DQG�UXQWLPH�OLEUDU\�ZLOO�EH�FHUWLILHG�ZLWK�D
QXPEHU�RI�GLIIHUHQW�-DYD�90V�LQFOXGLQJ�-'.��2UDFOH·V�$SS%XLOGHU�IRU�-DYD�GHYHORSPHQW�WRRO�
DQG�RWKHUV��)RU�WKH�FRPSOHWH�OLVW�RI�VXSSRUWHG�FRQILJXUDWLRQV�RQ�GLIIHUHQW�RSHUDWLQJ�V\VWVPV�DQG
KDUGZDUH� SODWIRUPV�� XVHUV� DUH� HQFRXUDJHG� WR� UHDG� SODWIRUP� VSHFLILF� 64/-� GRFXPHQWDWLRQ� RU
FRQWDFW�2UDFOH·V�:RUOGZLGH�6XSSRUW�RUJDQL]DWLRQ�

������ )OH[LEOH�'HSOR\PHQW�&RQILJXUDWLRQV
64/-�DSSOLFDWLRQV�FDQ�EH�GHSOR\HG�LQ�D�YDULHW\�RI�GLIIHUHQW�FRQILJXUDWLRQV�DV�GHVFULEHG�HDUOLHU�LQ�WKLV
SDSHU��6SHFLILFDOO\��WKH\�FDQ�EH�XVHG�IRU�WKUHH�NLQGV�RI�DSSOLFDWLRQV�

• )DW� &OLHQWV�� 64/-� $SSOLFDWLRQV� FDQ� EH� GHSOR\HG� LQ� WUDGLWLRQDO� WZR�WLHU� FOLHQW�VHUYHU
FRQILJXUDWLRQV�WRJHWKHU�ZLWK�2UDFOH·V�-'%&�2&,�'ULYHU�

• 7KLQ� &OLHQWV�� 64/-� $SSOLFDWLRQV� FDQ� EH� GHSOR\HG� LQ� WZR�WLHU� WKLQ� FOLHQW�GDWDEDVH� VHUYHU
FRQILJXUDWLRQ�WRJHWKHU�ZLWK�2UDFOH·V�7KLQ�-'%&�'ULYHU�

• 0LGGOH� 7LHU� :HE� 6HUYHUV� RU� $SSOLFDWLRQ� 6HUYHUV��'DWDEDVH�FHQWULF� -DYD� DSSOLFDWLRQV� WKDW
H[HFXWH� LQ� DQ\� PLGGOH�WLHU� -DYD� ZHE� VHUYHU� RU� DSSOLFDWLRQ� VHUYHU� FDQ� EH� ZULWWHQ� XVLQJ� 64/-�
6SHFLILFDOO\�� 64/-� DSSOLFDWLRQV� WDUJHWLQJ� WKH� 2UDFOH� GDWDEDVH� VHUYHU� FDQ� EH� H[HFXWHG� RQ� WKH
2UDFOH�$SSOLFDWLRQ�6HUYHU·V�-DYD�90�



• 'DWDEDVH� 6WRUHG� 3URJUDPV��:LWK� 2UDFOH����� 64/-� SURJUDPV� FDQ� H[HFXWH� RQ� WKH� GDWDEDVH
VHUYHU·V� -DYD� 90�ZKLFK� SURYLGHV� D� YHU\� KLJK� SHUIRUPDQFH� DQG� VFDOHDEOH� SODWIRUP� WR� H[HFXWH
64/-�FRGH��7UDGLWLRQDO�GDWDEDVH� VWRUHG�SURFHGXUHV� DQG� IXQFWLRQV�� WULJJHUV��RU�REMHFW�UHODWLRQDO
PHWKRGV�FDQ�WKHQ�EH�LPSOHPHQWHG�XVLQJ�64/-�

������ ,QWUDQHW�DQG�([WUDQHW�'HSOR\PHQW

64/-�DSSOLFDWLRQV�FDQ�ZRUN�DFURVV�ILUHZDOOV��6LQFH�WKH�UXQWLPH�HQYLURQPHQW�IRU�64/-�DSSOLFDWLRQV�LV
HVVHQWLDOO\�D�WKLQ�OD\HU�RI�SXUH�-DYD�FRGH�WRJHWKHU�ZLWK�WKH�-'%&�GULYHU�VHOHFWHG�E\�WKH�XVHU��64/-
DSSOLFDWLRQV�ZRUN�ZLWK�DOO�WKH�ILUHZDOOV�ZLWK�ZKLFK�WKH�VSHFLILF�-'%&�GULYHU�FKRVHQ�ZRUNV��2UDFOH·V
RZQ� -'%&� GULYHUV� FDQ� ZRUN� LQ� ERWK� DQ� ,QWUDQHW� DQG� LQ� DQ� ([WUDQHW� VHWWLQJ�� ,Q� DQ� ([WUDQHW
GHSOR\PHQW��WKH�GULYHUV�FDQ�EH�XVHG�ZLWK�PRVW�LQGXVWU\�OHDGLQJ�ILUHZDOOV�ZKLFK�KDYH�EHHQ�64/
1HW
FHUWLILHG��7RGD\��WKH�IROORZLQJ�ILUHZDOO�YHQGRUV�KDYH�FHUWLILHG�WKHLU�)LUHZDOOV�ZLWK�64/
1HW�

• 6WDWHIXO�,QVSHFWLRQ�)LUHZDOOV��)LUHZDOOV�IURP�&KHFNSRLQW��6XQ6RIW��DQG�&,6&2�6\VWHPV

• 3UR[\�EDVHG� )LUHZDOOV�� )LUHZDOOV� IURP� 0LON\ZD\� 1HWZRUNV�� 7UXVWHG� ,QIRUPDWLRQ� 6\VWHPV�
5DSWRU�� 6HFXUH� &RPSXWLQJ� &RUSRUDWLRQ�� DQG� *OREDO� ,QWHUQHW� DUH� SUR[\�EDVHG� DQG� DUH� DOO
64/
1HW�FHUWLILHG�

������ $FFHVV�WR�+HWHURJHQHRXV�'DWD�6RXUFHV
64/-�DSSOLFDWLRQV�FDQ�DOVR�EH�XVHG�WR�DFFHVV�D�ZLGH�YDULHW\�RI�KHWHURJHQHRXV�GDWD�VRXUFHV��%\�XVLQJ
2UDFOH
V� 7UDQVSDUHQW� *DWHZD\� SURGXFWV�� 64/-� FDQ� SURYLGH� KLJK� SHUIRUPDQFH� WUDQVSDUHQW
FRQQHFWLYLW\�WR�RYHU����GLIIHUHQW�HQWHUSULVH�DQG�OHJDF\�GDWDEDVHV�IURP�-DYD�DSSOLFDWLRQV�RU�DSSOHWV�DV
VKRZQ�LQ�WKH�ILJXUH�EHORZ�

25$&/(

*DWHZD\V

&,&6

$GDEDV

,QJUHV

506

64/
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������ 3HUIRUPDQFH
5HFRJQL]LQJ�WKDW�-DYD�DSSOLFDWLRQ�SHUIRUPDQFH�LV�RQH�RI�WKH�FULWLFDO�JDWLQJ�IDFWRUV�WKDW�FDQ�GULYH�WKH
ZLGHVSUHDG�DGRSWLRQ�RI�-DYD��2UDFOH�KDV�GHVLJQHG�LWV�64/-�UXQWLPH�HQYLURQPHQW�ZLWK�SHUIRUPDQFH
LQ�PLQG���7KHUH�DUH�WKUHH�LPSRUWDQW�ZD\V�LQ�ZKLFK�WKH�64/-�KDV�EHHQ�RSWLPL]HG�WR�SURYLGH�H[FHOOHQW
SHUIRUPDQFH�

• 'LUHFW�'DWDEDVH�$FFHVV��7KH�2UDFOH�VSHFLILF�64/-�SURILOH�KDV�D�QXPEHU�RI�LPSRUWDQW�2UDFOH��
VSHFLILF� FXVWRPL]DWLRQV� WKDW� DUH� LQVWDOOHG� LQWR� WKH� ELQDU\� 64/-� DSSOLFDWLRQ� IRU� EHWWHU
SHUIRUPDQFH��)RU�LQVWDQFH��2UDFOH�LV�LPSOHPHQWLQJ�DGYDQFHG�64/�SUHFRPSLODWLRQ�WHFKQLTXHV�WR



LPSURYH�64/�H[HFXWLRQ�SHUIRUPDQFH��64/-�SHUIRUPDQFH�FDQ�WKHUHIRUH�EH�FRPSHWLWLYH�ZLWK�WKH
EHVW�-'%&�GULYHUV�LQ�WKH�PDUNHWSODFH�

• $3,�([WHQVLRQV��2UDFOH� SURYLGHV� D� QXPEHU� RI� H[WHQVLRQV� WR� LWV� 64/-�7UDQVODWRU� WR� SURYLGH
SHUIRUPDQFH�LPSURYHPHQWV��7KH\�LQFOXGH�

− %XON�RSHUDWLRQV��2UDFOH·V�64/-� LPSOHPHQWDWLRQ�DOORZ�D�XVHU� WR�VHW�D�QXPEHU�RI� URZV� WR
SUHIHWFK� LQWR� WKH� FOLHQW� GXULQJ� TXHULHV�� WKHUHE\� UHGXFLQJ� URXQG� WULSV� WR� WKH� VHUYHU�� 7KLV
GUDPDWLFDOO\�LPSURYHV�WKH�WKURXJKSXW�RI�UHODWLRQDO�GDWD�

− ([HFXWLRQ� %DWFKLQJ�� 2UDFOH·V� 64/-� 7UDQVODWRU� DOORZV� D� XVHU� WR� EDWFK� ,16(576� DQG
83'$7(6�WR�WKH�VHUYHU��IXUWKHU�UHGXFLQJ�URXQG�WULSV�WR�WKH�VHUYHU�

− 'HILQH�4XHU\�&ROXPQV��,W�DOORZ�D�XVHU�WR�LQIRUP�WKH�GULYH�RI�WKH�W\SHV�RI�FROXPQV�LQ�DQ
XSFRPLQJ�TXHU\��VDYLQJ�D�VHSDUDWH�GHILQH�URXQG�WULS�WR�WKH�GDWDEDVH�

• 2SWLPL]HG�64/-�5XQWLPH��)LQDOO\��2UDFOH·V�RZQ�64/-�LPSOHPHQWDWLRQ�LV�D�YHU\�WKLQ�OD\HU�RI
-DYD�FRGH�WKHUHE\�UHGXFLQJ�WR�WKH�PLQLPXP�RYHUKHDG�LQWURGXFHG�E\�WKH�64/-�UXQWLPH�LWVHOI�

��� &RQFOXVLRQV�DQG�)XWXUH�'LUHFWLRQV

7KH�SDSHU�KDV�SURYLGHG� DQ�RYHUYLHZ�RI� 64/-�� D�KLJKO\�SURGXFWLYH�� RSHQ� VWDQGDUG� IRU�(PEHGGHG
64/�LQ�-DYD�VXSSRUWHG�E\�DOO�WKH�OHDGLQJ�GDWDEDVH�YHQGRUV�LQFOXGLQJ�2UDFOH��,%0��6\EDVH��,QIRUPL[�
-DYDVRIW� DQG� &RPSDT�7DQGHP�� 64/-� SURJUDP� FDQ� EH� GHSOR\HG� LQ� D� QXPEHU� RI� GLIIHUHQW
FRQILJXUDWLRQV� LQFOXGLQJ� WZR�WLHU� FOLHQW� VHUYHU� DSSOLFDWLRQV�� WKUHH�WLHU� ,QWUDQHW� DQG� ([WUDQHW
DSSOLFDWLRQV��DQG�WR�ZULWH�GDWDEDVH�VWRUHG�SURFHGXUHV��WULJJHUV�DQG�PHWKRGV�ZLWK�2UDFOH����

2UDFOH·V� 64/-�7UDQVODWRU� FRQIRUPV� WR� WKH� 64/-� VWDQGDUG� EXW� SURYLGHV� VXSSRUW� IRU� D� QXPEHU� RI
GDWDEDVH�IHDWXUHV��2UDFOH�ZLOO�DJJUHVVLYHO\�HYROYH�LWV�64/-�LPSOHPHQWDWLRQ�DV�D�FULWLFDO�DVSHFW�RI� LWV
FRPSUHKHQVLYH�VHUYHU�FHQWULF�-DYD�VWUDWHJ\��2UDFOH�ZLOO�EH�PDNLQJ� LWV�64/-�WUDQVODWRU�FRPPHUFLDOO\
DYDLODEOH�ZLWK�2UDFOH����� 6RPH� RI� WKH� DGGLWLRQDO� IHDWXUHV� WKDW�2UDFOH� ZLOO� LQFOXGH� LQ� LWV�2UDFOH���
64/-�SURGXFW�DUH�

• 2UDFOH��'DWDW\SHV��6XSSRUW�IRU�2UDFOH��VSHFLILF�IHDWXUHV�VXFK�DV�/DUJH�2EMHFWV�>/2%V@�DQG�LWV
REMHFW�UHODWLRQDO� H[WHQVLRQV� VXFK� DV� REMHFW� W\SHV� DQG� FROOHFWLRQV� >YDUUD\V� DQG�1HVWHG� 7DEOHV@�
2UDFOH��W\SHV�VXFK�DV�5()&85625V�DQG��3/�64/�7DEOHV�ZLOO�DOVR�EH�VXSSRUWHG�

• ,PSURYHG�JOREDOL]DWLRQ�VXSSRUW��$GGLWLRQDO�VHUYLFHV�LQ�64/-��VXFK�DV�FRPSOHWH�1/6�VXSSRUW
IRU�LWV�PHVVDJH�ILOHV�

• 3HUIRUPDQFH� DQG� VFDODELOLW\� LPSURYHPHQWV�� )XUWKHU� LPSURYHPHQWV� LQ� SHUIRUPDQFH� DQG
VFDODELOLW\�E\�IXUWKHU�LQWHJUDWLRQ�ZLWK�IHDWXUHV�RI�2UDFOH·V�-'%&�GULYHU���64/-�SHUIRUPDQFH�ZLOO
UHDS�WKH�EHQHILWV�RI�LPSURYHPHQWV�LQ�WKH�-'%&�GULYHUV�WKHPVHOYHV��OHYHUDJLQJ�SHUIRUPDQFH�DQG
VFDODELOLW\�RSWLPL]DWLRQV�LQ�WKH�GDWDEDVH�VHUYHU�VXFK�DV�FRQQHFWLRQ�SRROLQJ��HOLPLQDWLRQ�RI�ELQG
URXQG� WULSV�� '0/� 5(7851,1*� V\QWD[� DQG� RSWLPL]DWLRQV� LQ� 64/
1HW�



64/-��(PEHGGHG�64/�IRU�-DYD
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&RS\ULJKW���2UDFOH�&RUSRUDWLRQ�����������
$OO�5LJKWV�5HVHUYHG�3ULQWHG�LQ�WKH�8�6�$�

7KLV�GRFXPHQW�LV�SURYLGHG�IRU�LQIRUPDWLRQDO�SXUSRVHV
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