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64/-��75,&.6��75$36��$1'�*(06
$1�,55(9(5(17��,1',63(16$%/(��$1'�,17(5$&7,9(�35,0(5�21�25$&/(�64/-

(NNHKDUG�5RKZHGGHU��2UDFOH�&RUSRUDWLRQ

:+2�,6�7+,6�)25"�<RX�NQRZ�64/�DQG�-DYD��DQG�\RX�ZDQW�WR�OHDUQ�2UDFOH�64/-�³�UHDG�RQ�

:+$7�,6�7+,6"�7KLV�LV�D�SULPHU�³D�VPDOO�LQWURGXFWRU\�SDPSKOHW³�RQ�2UDFOH·V�YHUVLRQ�RI�64/-��,I�\RX�XVH�SDLQW�SULPHU��\RX
FRYHU�WKH�HQWLUH�DUHD��DOWKRXJK�WKH�SULPHU�PLJKW�QRW�FRYHU�HYHU\WKLQJ�LQ�WKH�UHTXLUHG�GHSWK�RU�ILQLVK��<RX�DOVR�XVH�SULPHU�WR
LJQLWH�DQ�H[SORVLYH�FKDUJH��:H�KRSH�\RX�ZLOO�ILQG�WKLV�SULPHU�ZLGH�UDQJLQJ��EULHI��LQGLVSHQVDEOH��DQG�OLJKWKHDUWHG�³�LQ�RWKHU
ZRUGV��D�EODVW�

:+$7�(/6(�'2�,�*(7"�$�WUXFNORDG�RI�ZDUQLQJV��UHIHUHQFHV��DQG�H[HUFLVHV�

• 7KURXJKRXW�WKLV�SULPHU�\RX�ZLOO�ILQG�GLUH�ZDUQLQJV�

:DUQLQJ���(YHQ�LI�\RX�GR�QRW�UHDG�DQ\WKLQJ�HOVH��UHDG��DQG�KHHG��WKHVH�ZDUQLQJV��<RX�ZLOO�EH�JODG�\RX�GLG�DQG�ZLOO
VDYH�\RXUVHOI�WLPH�DQG�IUXVWUDWLRQ�

• <RX�ZLOO�DOVR�ILQG�D�QXPEHU�RI�UHIHUHQFHV�WR�WKH�UHDO�GRFXPHQWDWLRQ��DV�ZHOO�DV�WR�WKH�GHPR�SURJUDPV��)ROORZ�WKHVH�LI�\RX
DUH�VWXFN��LI�\RX�QHHG�PRUH�LQIRUPDWLRQ��RU�LI�\RX�ZDQW�WR�OHDUQ�WKH�WUXWK��$OVR�PDNH�VXUH�\RX�SHUXVH�WKH�RWKHU�DYDLODEOH
64/-�LQIRUPDWLRQ�

5HI�� 64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��3DUW�1R��$��������
5HI�� 64/-�'HPR�3URJUDPV�DW�>2UDFOH�+RPH@/sqlj/demo/
5HI�� -'%&�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��3DUW�1R��$��������
5HI�� -3XEOLVKHU�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��3DUW�1R��$��������
5HI�� 64/-�:KLWHSDSHU�´$Q�2YHUYLHZ�RI�64/-���(PEHGGHG�64/�LQ�-DYDµ��DW�>2UDFOH�+RPH@/sqlj/doc/sqlj-overview.pdf
5HI�� 64/-�:KLWHSDSHU�´8VLQJ�2UDFOH�2EMHFWV�LQ�64/-�3URJUDPVµ��DW�>2UDFOH�+RPH@/sqlj/doc/sqlj-objects.pdf
5HI�� 64/-�5XQWLPH�'RFXPHQWDWLRQ��DW�>2UDFOH�+RPH@/sqlj/doc/runtime/javadoc/packages.html
5HI�� 2UDFOH�64/-�:HEVLWH��DW�http://www.oracle.com/java/sqlj/
5HI�� 2UDFOH�7HFKQRORJ\�1HWZRUN�:HEVLWH��DW�http://technet.oracle.com -> java -> sqlj&jdbc

• )LQDOO\��\RX�ZLOO�GLVFRYHU�ORWV�RI�H[HUFLVHV�WKURXJKRXW��7KH�QXPEHU�RI�VWDUV�LQGLFDWH�WKH�GLIILFXOW\�RI�WKH�H[HUFLVH�³�HDV\��
��
PHGLXP��

���DQG�KDUG��


���,I�\RX�DUH�D�OHDUQLQJ�E\�GRLQJ�NLQG�RI�JX\��RU�JDO���WKHQ�MXVW�SLFN�XS�VRPH�RI�WKH�SUREOHPV
DQG�KDYH�IXQ��$W�WKLV�SRLQW��WKHUH�DUH�QR�VDPSOH�VROXWLRQV�WR�WKH�H[HUFLVHV��<RX�PLJKW�ZDQW�WR�FKHFN�WKH�SUHFHGLQJ�ZHE
VLWH�RU�³EHWWHU�\HW³�VHQG�LQ�\RXU�VROXWLRQV�

([HUFLVH����� �
��:K\�DUH�WKH�H[HUFLVHV�JLYHQ�LQ�VPDOO�SULQW"�$QVZHU��-XVW�DV�LQ�OLIH��LW·V�WKH�VPDOO�SULQW�WKDW�FRXQWV�

• 7KLV�SULPHU�VSHFLILFDOO\�DGGUHVVHV�WKH�FRPPDQG�OLQH�YHUVLRQ�RI�64/-��1RW�HYHU\WKLQJ�FRYHUHG�KHUH�LV�HTXDOO\�DSSOLFDEOH�WR�WKH
2UDFOH�-'HYHORSHU�GHYHORSPHQW�HQYLURQPHQW�RU�WR�WKH�64/-�WUDQVODWRU�WKDW�LV�SDUW�RI�WKH�-6HUYHU�90�

,167$//,1*�64/-
,QVWDOO�WKH�-DYD�'HYHORSPHQW�.LW�����RU�ODWHU��\RX�FDQ�JHW�LW�IURP�www.sun.com���1RWH�WKDW�-'.�������ZLOO�QRW�GR��0DNH�VXUH
WKDW�WKH�FXUUHQW�GLUHFWRU\�¶¶�··�LV�LQ�\RXU�CLASSPATH��<RX�VKRXOG�QRZ�EH�DEOH�WR�VD\�java�DQG�javac�

*HW�DQ�2UDFOH�-'%&�GULYHU��XQOHVV�\RX�DOUHDG\�KDYH�RQH�LQVWDOOHG���,W�FRQWDLQV�WKH�ILOH�classes111.zip��DQG
classes12.zip�LI�\RX�DUH�XVLQJ�-'.�������ZKLFK�PXVW�EH�SODFHG�LQ�\RXU�CLASSPATH��'HSHQGLQJ�RQ�WKH�W\SH�RI�GULYHU�\RX
XVH��\RX�PLJKW�DOVR�QHHG�D�G\QDPLF�OLEUDU\��
�so�RU�
�dll��LQ�\RXU�LD_LIBRARY_PATH�RU��UHVSHFWLYHO\��PATH��)ROORZ�WKH
-'%&�LQVWDOODWLRQ�LQVWUXFWLRQV�IRU�WKLV��<RX�VKRXOG�QRZ�EH�DEOH�WR�FRPSLOH�DQG�UXQ�-'%&�SURJUDPV�
5HI�� 6HH�DOVR�-'%&�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´9HULI\LQJ�D�-'%&�&OLHQW�,QVWDOODWLRQµ�

,I�\RX�REWDLQHG�2UDFOH�64/-�IURP�DQ�2UDFOH�L�RU�ODWHU�GDWDEDVH�LQVWDOODWLRQ��WKHQ�\RX�KDYH�DQ�>2UDFOH�+RPH@��7KH�64/-
H[HFXWDEOH��QDPHG�sqlj�RU�sqlj.exe�GHSHQGLQJ�RQ�\RXU�IODYRU�RI�RSHUDWLQJ�V\VWHP��OLYHV�LQ�>2UDFOH�+RPH@/bin��ZKLFK
ZLOO�EH�LQ�\RXU�PATH��<RX�PXVW�DOVR�SXW�>2UDFOH�+RPH@/sqlj/lib/translator.zip�³ZKLFK�FRQWDLQV�WKH�64/-
WUDQVODWRU³�LQ�\RXU�CLASSPATH�
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,I�\RX�REWDLQHG�2UDFOH�64/-�IURP�WKH�2UDFOH�ZHEVLWH��\RX�PXVW�SHUIRUP�D�EXQFK�RI�XQWDUULQJ�DQG��J��XQ]LSSLQJ��DQG�\RX�ZLOO
HYHQWXDOO\�HQG�XS�ZLWK�D�sqlj�GLUHFWRU\��7KH�H[HFXWDEOH�OLYHV�LQ�sqlj/bin�DQG�PXVW�EH�LQ�\RXU�PATH��DQG�WKH
sqlj/lib/translator.zip�ILOH�PXVW�EH�LQ�\RXU�CLASSPATH�

$UH�\RX�JUHHWHG�ZLWK�D�KHOS�VFUHHQ�ZKHQ�\RX�VD\�sqlj"�<HV"�7KHQ�\RX�DUH�LQ�EXVLQHVV�

:DUQLQJ���0DNH�VXUH�WKDW�\RX�KDYH�D�-'.�DQG�WKH�2UDFOH�-'%&�GULYHUV�SURSHUO\�LQVWDOOHG�EHIRUH�VWDUWLQJ�WKH�64/-
LQVWDOODWLRQ��$OVR��LI�\RX�KDYH�VHYHUDO�YHUVLRQV�RI�-DYD�RU�-DYD�'HYHORSPHQW�(QYLURQPHQWV�LQVWDOOHG��ZH�UHFRPPHQG
WKDW�\RX�´EXLOGµ�XS�\RXU�3$7+�DQG�\RXU�&/$663$7+�HQYLURQPHQW�IURP�VFUDWFK�WR�PDNH�VXUH�WR�SURSHUO\�SLFN
XS�D�NQRZQ�-DYD�DQG�-'%&�FRQILJXUDWLRQ��2Q�17��FRQVLGHU�FUHDWLQJ�D��bat�ILOH�WKDW�\RX�FDQ�XVH�LQ�D�'26�ZLQGRZ
WR�SURYLGH�WKH�DSSURSULDWH�VHWXS�

:DUQLQJ���,I�\RX�DUH�XVLQJ�64/-�YHUVLRQ�������RQ�17��\RX�PXVW�set SQLJ_OPTIONS=-passes.
5HI�� )RU�PRUH�GHWDLOV��VHH�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQV�´&KHFNLQJ�WKH�,QVWDOODWLRQ�DQG�&RQILJXUDWLRQµ�DQG�´7HVWLQJ�WKH�6HWXSµ�

:KLOH�ZH�PHQWLRQ�RQO\�WKH�translator.zip�ILOH�LQ�WKLV�GLVFXVVLRQ��\RX�VKRXOG�GLVWULEXWH�WKH�runtime.zip�ILOH��QRW�translator.zip�
ZLWK�DQ\�64/-�DSSOLFDWLRQV�WKDW�\RX�FUHDWH�

:+$7·6�,1�$�180%(5"
7KLV�SULPHU�GHVFULEHV�WKH�2UDFOH�64/-�������UHOHDVH��$SSOLFDWLRQV�WKDW�\RX�FUHDWHG�ZLWK�WKH�2UDFOH�64/-�������WUDQVODWRU�ZLOO
FRQWLQXH�WR�UXQ�ZLWK�WKH�������UXQWLPH��RU�\RX�FDQ�UHFRPSLOH�WKHP�WR�WDNH�DGYDQWDJH�RI�QHZ�IHDWXUHV��VXFK�DV�VWDWHPHQW
FDFKLQJ��VHH�6HFWLRQ�´����*LYH�0H�6SHHG�«�RU�0RUH�6SHHGµ���$OWKRXJK�\RX�ZRXOG�W\SLFDOO\�XVH�WKH�������YHUVLRQ�RI�64/-
ZLWK�2UDFOH·V�������-'%&�GULYHU��\RX�FDQ�DOVR�XVH�LW�WRJHWKHU�ZLWK�WKH�������RU�������-'%&�YHUVLRQV�

7KH�IROORZLQJ�IHDWXUHV�DUH�QHZ�LQ�YHUVLRQ��������WKH�-checksource�IODJ��VHH�6HFWLRQ�´����,�1HHG�7R�7HOO�<RXµ���WKH�PHWKRG
Oracle. close()��VHH�6HFWLRQ�´����*HWWLQJ�&RQQHFWHGµ���VXSSRUW�IRU�-'%&�����W\SHV�DQG�LQWHUIDFHV
�java.sql.Struct�Ref�Array�Blob��Clob�DQG�SqlData���VHH�6HFWLRQV�´����6KH�,V�$Q�2UDFOH�7\SHµ�DQG�´����/HW·V
*HW�2EMHFWLYHµ���WKH�-jdblinemap�DQG�-P-CshowThreads�RSWLRQV��VHH�6HFWLRQ�´����:KHUH�,V�7KH�%XJµ���WKH�RIIOLQH�64/
SDUVHU��VHH�6HFWLRQ�´����,VQ·W�,W�³�3RUWDEOHµ���SHUIRUPDQFH�HQKDQFHPHQWV��VHH�6HFWLRQ�´����*LYH�0H�6SHHG�«�RU�0RUH
6SHHGµ���DQG�VXSSRUW�IRU�LWHUDWRU�VXEFODVVLQJ��VHH�6HFWLRQ�´����&ODVV\�.LQGV�RI�,WHUDWRUVµ��

&217(176

6(&7,21���6.(/(721�2)�$�64/-�352*5$0��64/-�FRPPDQG�OLQH���2QOLQH�FKHFNLQJ�RI�64/-�SURJUDPV���64/([FHSWLRQV�LQ
64/-���&RQQHFWLQJ�WR�WKH�GDWDEDVH�DW�UXQWLPH���6WDUWLQJ�D�7&3�,3�OLVWHQHU�RQ�8QL[

6(&7,21���7+(�0($7�2)�$�64/-�352*5$0��64/�VWDWHPHQWV�LQ�64/-���+RVW�H[SUHVVLRQV���6WRUHG�IXQFWLRQ�FDOOV���6WRUHG
3URFHGXUH�FDOOV�DQG�DUJXPHQW�PRGHV���64/-�LWHUDWRU�FRQFHSW���1DPHG�LWHUDWRUV���3RVLWLRQDO�LWHUDWRUV

6(&7,21���$�81,9(56(�2)�7<3(6��620(�64/��620(�-$9$��-'%&�W\SHV�DQG�18//�KDQGOLQJ�LQ�64/-���64/-�6WUHDP�W\SHV
��2UDFOH�W\SH�H[WHQVLRQV

6(&7,21���<285�2:1�35,9$7(�75$16/$725��+HOSIXO�64/-�RSWLRQV���'HEXJJLQJ�RSWLRQV��-linemap�DQG�-P-debug��
3URJUDPPLQJ�64/-�DSSOHWV

6(&7,21���7+(�5(67�2)�7+(�6725<�³�$'9$1&,1*�7+(�)($785(6��64/-�-'%&�LQWHURSHUDELOLW\���8VLQJ�FRQQHFWLRQ
FRQWH[W�LQVWDQFHV���8VLQJ�H[HFXWLRQ�FRQWH[WV���8VLQJ�W\SHG�FRQQHFWLRQV���8VLQJ�2UDFOH�2EMHFWV���64/-�LQ�-6HUYHU��
3RUWDELOLW\���3HUIRUPDQFH���,WHUDWRU�6XEFODVVLQJ

)(('%$&.�$1'�$&.12:/('*(0(176

2UDFOH�64/-�LV�VXSSRUWHG�WKURXJK�2UDFOH·V�:RUOG�:LGH�6XSSRUW��&DOO�����LQ�WKH�%XJ�'DWDEDVH�WR�UHDFK�64/-�³�\HV��WKH
SURGXFW�QXPEHU�LV������3OHDVH�GLUHFW�RWKHU�TXHVWLRQV��FRUUHFWLRQV��SUDLVH��VFDWKLQJ�FULWLTXH��SRVWFDUGV��VROXWLRQV�WR�H[HUFLVHV�
VXJJHVWLRQV��HQFRXUDJHPHQW��DQG�VR�RQ�WR�WKH�DXWKRU�RI�WKLV�SDPSKOHW�DW�erohwedd@us.oracle.com�

7KDQN�\RX�%ULDQ�%HFNHU��%ULDQ�:ULJKW��DQG�(OOHQ�%DUQHV�IRU�FRPPHQWV�RQ�DQ�HDUOLHU�GUDIW��7KDQNV�$GULDQ��3LHUUH��DQG�-HUHP\
IRU�WKH�HQFRXUDJHPHQW�
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��6.(/(721�2)�$�64/-�352*5$0
64/-�&200$1'�/,1(���21/,1(�&+(&.,1*�2)�64/-�352*5$06���64/(;&(37,216�,1�64/-���&211(&7,1*�72�7+(
'$7$%$6(�$7�5817,0(���67$57,1*�$�7&3�,3�/,67(1(5�21�81,;

,Q�WKLV�VHFWLRQ�ZH�ORRN�DW�WKH�HVVHQWLDO�FRPSRQHQWV�WKDW�HYHU\�64/-�SURJUDP�QHHGV�³�LQ�RWKHU�ZRUGV��WKH�VNHOHWRQ��%HIRUH
JHWWLQJ�WKH�VNHOHWRQ�RXW�RI�WKH�FORVHW��VRPH�SUHOLPLQDU\�UHPDUNV�

����,�1(('�72�7(//�<28
/HW·V�VWDUW�RXW�E\�ORRNLQJ�DW�KRZ�\RX�WUDQVODWH��FRPSLOH��DQG�UXQ�\RXU�64/-�SURJUDP��0DNH�VXUH�WKDW�LW�OLYHV�LQ�D�ILOH�ZLWK�WKH
H[WHQVLRQ�
�sqlj��LQVWHDG�RI�
�java���7KHQ�WUDQVODWH�DQG�FRPSLOH�\RXU�ILOHV�LQ�RQH�VWHS�

sqlj MyFile.sqlj MyOtherFile.sqlj MyJavaFile.java

<HV��WKLV�HYHQ�FRPSLOHV�\RXU�-DYD�ILOHV�LQ�WKH�VDPH�IHOO�VZRRS��7KLV�VKRXOG�³LI�HYHU\WKLQJ�JRHV�DOO�ULJKW³�FUHDWH�
�class�ILOHV
�DQG�VRPH�
�ser�ILOHV���DQG�\RX�FDQ�WKHQ�LVVXH

java MyFile

SURYLGHG��RI�FRXUVH��WKDW�MyFile�KDV�D�PHWKRG
public static void main(String[] args) { ... } 

(YHQ�WKRXJK�\RX�DUH�IDPLOLDU�ZLWK��class�ILOHV�³WKH�UHVXOW�RI�-DYD�FRPSLODWLRQ³�\RX�ZLOO�EH�FXULRXV�DERXW�WKHVH��ser�ILOHV
WKDW�WKH�64/-�WUDQVODWRU�SURGXFHV��:H�DOVR�FDOO�WKHP��VHULDOL]HG��SURILOHV��7KH\�DUH�VHULDOL]HG�-DYD�REMHFWV�WKDW�FRQWDLQ�DOO�WKH
LQIRUPDWLRQ�DERXW�WKH�VWDWLF�64/�VWDWHPHQWV�LQ�\RXU��sqlj�VRXUFH�ILOHV��VXFK�DV�WKH�64/�FRGH��WKH�W\SHV�DQG�QDPHV�RI�WKH
KRVW�YDULDEOHV�WKDW�RFFXU�LQ�WKH�64/�VWDWHPHQW��DQG�ZKDW�NLQG�RI�64/�VWDWHPHQW�WKLV�LV��D�FRPPLW�UROOEDFN��D�TXHU\��D�'0/
VWDWHPHQW��DQG�VR�RQ��

:DUQLQJ���0DNH�VXUH�WKDW�DOO�WKH�-DYD�FODVVHV�UHIHUHQFHG�E\�\RXU�SURJUDP�DUH�HLWKHU�SDVVHG�DV�D��sqlj�RU��java�VRXUFH�ILOH�RQ
WKH�64/-�FRPPDQG�OLQH�RU�FDQ�EH�DFFHVVHG�WKURXJK�\RXU�CLASSPATH�

5HI�� :KHQ�\RX�LQYRNH�sqlj��D�QXPEHU�RI�WKLQJV�JR�RQ�´XQGHU�WKH�FRYHUVµ��7R�JHW�WKH�IXOO�VWRU\��VHH�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU���
6HFWLRQ�´%DVLF�7UDQVODWLRQ�6WHSV�DQG�5XQWLPH�3URFHVVLQJµ��DQG�&KDSWHU����6HFWLRQ�´,QWHUQDO�7UDQVODWRU�2SWLRQVµ�

5HI�� 7R�OHDUQ�PRUH�DERXW�SURILOHV��VHH�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU�����6HFWLRQ�´0RUH�$ERXW�3URILOHVµ�
([HUFLVH����� �

��:KDW�SUREOHP�DULVHV��DQG�XQGHU�ZKDW�FLUFXPVWDQFHV��ZKHQ�WKH�SUHFHGLQJ�:DUQLQJ�LV�QRW�IROORZHG"�:KDW�GLIIHUHQFH�LQ�EHKDYLRU�GR�\RX

QRWLFH�ZKHQ�\RX�JLYH�WKH�RSWLRQ�-checksource=false��1RWH��7KLV�RSWLRQ�VHWV�WKH�VDPH�EHKDYLRU�WKDW�64/-�YHUVLRQ�������KDV��

�����:$17�72�&+(&.�,7�287"���*(7�21/,1(�
:LWKRXW�D�GDWDEDVH��WKH�64/-�WUDQVODWRU�FDQ�SHUIRUP�RQO\�RIIOLQH�FKHFNLQJ�RI�\RXU�64/�FRGH��,I�\RX�ZDQW�WR�JHW�\RXU�GDWDEDVH
LQYROYHG��WKDW�LV��\RX�ZDQW�64/-�WR�SHUIRUP�RQOLQH�FKHFNLQJ��WKHQ�\RX�PXVW�WHOO�WKH�WUDQVODWRU�KRZ�WR�FRQQHFW�WR�LW��6SHFLILFDOO\�
\RX�PXVW�VXSSO\�D�XVHU�QDPH��FRUUHVSRQGLQJ�WR�WKH�GDWDEDVH�VFKHPD�\RX�ZDQW�WR�FRQQHFW�WR��DQG�D�SDVVZRUG�

sqlj -user=scott/tiger MyFile.sqlj

2I�FRXUVH��\RX�DOVR�ZDQW�WR�EH�DEOH�WR�VD\�ZKLFK�GDWDEDVH�\RX·G�OLNH�WR�WDON�WR�DQG�KRZ�³�WKDW�LV��ZLWK�ZKLFK�SURWRFRO�
%HFDXVH�64/-�XVHV�-'%&�XQGHUQHDWK��WKLV�LV�DFFRPSOLVKHG�E\�D�-'%&�85/��%\�GHIDXOW��64/-�XVHV�WKH�2&,��-'%&�85/�
7KLV�LV�WKH�VWULQJ��"jdbc:oracle:oci8:@"���VHH�6HFWLRQ�´����*HWWLQJ�&RQQHFWHGµ��+RZHYHU��\RX�FDQ�DOVR�VSHFLI\�\RXU
RZQ�85/��)RU�H[DPSOH��\RX�FDQ�UHTXHVW�WKH�2UDFOH�2&,��GULYHU��LI�DYDLODEOH��DV�IROORZV�

sqlj -user=scott/tiger@jdbc:oracle:oci7:@  MyFile.sqlj

$QG�WKHUH�LV�D�VSHFLDO�VKRUWKDQG�QRWDWLRQ�LI�\RX�XVH�2UDFOH·V�WKLQ�-'%&�GULYHU�
sqlj -user=scott/tiger@my_host:1521:my_oracle_sid MyFile.sqlj

)LQDOO\��\RX�FDQ�XVH�´VKRUWKDQGµ�RQ�WKH�FRPPDQG�OLQH�DQG�ZULWH�-u�LQVWHDG�RI�-user=��DV�IROORZV�
sqlj -u scott/tiger MyFile.sqlj

:DUQLQJ���7KH�WUDQVODWRU�ZLOO�WU\�WR�FKHFN�\RXU�64/-�SURJUDPV�DJDLQVW�WKH�GDWDEDVH�LI��DQG�RQO\�LI��\RX�VSHFLI\�WKH�-user
RSWLRQ��RU�-u�VKRUWKDQG��

5HI�� 7KH�-user�DQG�-u�IODJV�DUH�WZR�RI�WKH����RU�VR�RSWLRQ�IODJV�WKDW�64/-�DFFHSWV��7R�VHH�D�V\QRSVLV�RI�DOO�RSWLRQV��UHIHU�WR��64/-�'HYHORSHU·V�*XLGH
DQG�5HIHUHQFH��&KDSWHU����7DEOH�����´64/-�7UDQVODWRU�2SWLRQVµ��2U�LVVXH�sqlj -help�WR�JHW�DQ�LQWURGXFWLRQ�WR�WKH�PRVW�LPSRUWDQW�RQHV��6HH
DOVR�6HFWLRQ�´����7KH�7UDQVODWRU�,V�7DONLQJ�%DFNµ�

2QFH�\RX�KDYH�JDLQHG�VRPH�IDPLOLDULW\�ZLWK�64/-��\RX�PLJKW�ZDQW�WR�WU\�WKH�H[HUFLVHV�EHORZ�WR�OHDUQ�PRUH�DERXW�KRZ�WKH
64/-�WUDQVODWRU�UHSRUWV�HUURUV��ERWK�RIIOLQH�DQG�RQOLQH��VHH�DOVR�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ
´,QWHUQDO�7UDQVODWRU�2SHUDWLRQVµ�IRU�PRUH�GHWDLOV��
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([HUFLVH����� �
��:KHQ�UXQ�RIIOLQH��64/-�FKHFNV�WKH�OHJDOLW\�RI�-DYD�W\SHV�XVHG�LQ�64/�VWDWHPHQWV��DQG�VRPH��UDWKHU�VXSHUILFLDO��V\QWD[��6KRZ�VRPH�HUURUV
FDXJKW�E\�WKH�WUDQVODWRU�RIIOLQH�

([HUFLVH������
��:KHQ�UXQ�RQOLQH��64/-�DGGLWLRQDOO\�FKHFNV�WKH�VKDSH�RI�6(/(&7V��W\SH�FRPSDWLELOLW\�EHWZHHQ�64/�DQG�-DYD��DQG�DVNV�WKH�GDWDEDVH�WR
SDUVH�64/�'0/�VWDWHPHQWV��6KRZ�VRPH�HUURUV�FDXJKW�E\�WKH�WUDQVODWRU�RQOLQH��EXW�QRW�RIIOLQH�

([HUFLVH������
��6KRZ�VRPH�HUURUV�FDXJKW�RQO\�DW�UXQWLPH��EXW�QRW�DW�WUDQVODWLRQ�WLPH�

([HUFLVH������
��,Q�WKH�H[DPSOHV�DERYH��WKH�SDVVZRUG�ZDV�JLYHQ�RQ�WKH�FRPPDQG�OLQH��8VXDOO\��\RX�ZDQW�WR�DYRLG�GRLQJ�WKLV�
�D��:KDW�KDSSHQV�LI�\RX�RPLW�WKH�SDVVZRUG�LQ�WKH�-user�RSWLRQ"
�E��<RX�FDQ�XVH�WKH�sqlj.properties�ILOH�IRU�VWRULQJ�FRPPDQG�OLQH�RSWLRQV�XVHG�IRU�sqlj�LQYRFDWLRQ��,QYHVWLJDWH�WKH�IRUPDW�RI�WKLV
ILOH��DQG�VWRUH�WKH�SDVVZRUG�LQIRUPDWLRQ�LQ�LW��:KDW�KDSSHQV�LI�DQ�RSWLRQ�LV�JLYHQ�LQ�ERWK�WKH�FRPPDQG�OLQH�DQG�WKH�sqlj.properties
ILOH"

����(55256�:$17�72�%(�&$8*+7

2QH�RI�WKH�ILUVW�OLQHV�LQ�\RXU�64/-�SURJUDP�ZLOO�EH
import java.sql.SQLException;

:KHQHYHU�VRPHWKLQJ�JRHV�ZURQJ�ZKLOH�UXQQLQJ�\RXU�64/-�SURJUDP��\RXU�64/-�VWDWHPHQWV�DQG�DQ\�PHWKRGV�LQ�WKH�64/-
UXQWLPH�$3,�WKURZ�D�SQLException��(LWKHU�GHFODUH�WKDW�\RXU�SURJUDP�WKURZV�D�SQLException��RU�SXW

try { ... } catch (SQLException exn) { ... }

EORFNV�LQ�\RXU�SURJUDP�
5HI�� )RU�PRUH�GHWDLOV�RQ�SQLExceptions�LQ�64/-��VHH�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´([FHSWLRQ�+DQGOLQJ�%DVLFVµ�
([HUFLVH����� �
��&UHDWH�WKH�IROORZLQJ�ILOH�test.sqlj�

public class test {
   public static void main(String[] args)   {
     #sql { ROLLBACK };
} }
:KDW�GR�\RX�VHH�ZKHQ�\RX�UXQ�sqlj test.sqlj"�:K\"�+RZ�FDQ�\RX�IL[�WKLV"�$IWHU�IL[LQJ�DQG�WUDQVODWLQJ��UXQ�java test��:KDW
KDSSHQV"�:K\"�1RZ�UHDG�6HFWLRQ�´����*HWWLQJ�&RQQHFWHGµ�DQG�IL[�WKLV�SUREOHP�

([HUFLVH������


��$�SQLException�FDQ�RULJLQDWH�IURP�WKH�GDWDEDVH��IURP�-'%&��RU�IURP�64/-�LWVHOI��&DQ�\RX�ZULWH�D�64/-�SURJUDP�WKDW�FUHDWHV�DOO
WKUHH�NLQGV�RI�HUURUV�DW�UXQWLPH"�+LQW��\RX�PLJKW�ZDQW�WR�WUDQVODWH�WKLV�SURJUDP�RIIOLQH��DQG�\RX�DOVR�ZDQW�WR�UHDG�XS�RQ�64/-�-'%&
LQWHURSHUDELOLW\�³�VHH�6HFWLRQ�´����$�'\QDPLF�3URJUDPµ�

����*(77,1*�&211(&7('

:KDW�JRRG�LV�D�64/�SURJUDP�ZLWKRXW�D�GDWDEDVH�FRQQHFWLRQ"�$QRWKHU�LPSRUWDQW�LPSRUW�OLQH�LV�WKH�IROORZLQJ�
import oracle.sqlj.runtime.Oracle;

7KH�ILUVW�WKLQJ�\RX�PXVW�GR�EHIRUH�H[HFXWLQJ�D�64/-�VWDWHPHQW�LV�WR�FRQQHFW�WR�WKH�GDWDEDVH���1RWH��1RW�WUXH�LQ�WKH�VHUYHU�³
WKH�VWRUHG�SURFHGXUH�RU�IXQFWLRQ�WKDW�LV�LPSOHPHQWHG��E\�D�64/-�PHWKRG�UXQV�LQ�D�GDWDEDVH�VHVVLRQ�WKDW�DOUHDG\�KDV�D
FRQQHFWLRQ�JRLQJ�IRU�LW��

Oracle.connect("jdbc:oracle:oci8:@", "scott", "tiger");

<RXU�XVHU�QDPH�³HTXLYDOHQW�WR�WKH�GDWDEDVH�VFKHPD�\RX�DUH�FRQQHFWLQJ�WR³�LV�"scott"�DQG�\RXU�SDVVZRUG�"tiger"��7KH
ILUVW�DUJXPHQW�WR�connect()�LV�WKH�-'%&�85/��,I�\RX�ZDQW�WR�FRQQHFW�WR�D�GLIIHUHQW�GDWDEDVH��MXVW�SODFH�WKH�GDWDEDVH�DOLDV
IURP�\RXU�$ORACLE_HOME/work/tnsnames.ora�DIWHU�WKH�´@µ��7KH�IROORZLQJ�DUH�FRQQHFW�VWULQJV�IRU�2UDFOH�-'%&�
jdbc:oracle:oci7:@ )RU�DQ�2&,��FRQQHFWLRQ
jdbc:oracle:oci8:@ )RU�DQ�2&,��FRQQHFWLRQ

jdbc:oracle:thin:@KRVWQDPH:SRUW:RUDFOH�VLG )RU�D�WKLQ�-'%&�FRQQHFWLRQ
jdbc:oracle:kprb )RU�WKH�VHVVLRQ�LQ�WKH�VHUYHU�

7DEOH�����/LVW�RI�2UDFOH�-'%&�85/V�

7KH�IROORZLQJ�LV�D�VDPSOH�WKLQ�-'%&�85/���jdbc:oracle:thin:@localhost:1521:orcl��

7KH�connect()�PHWKRG�DOVR�KDV�D�WZLQ��Oracle.close()�³�DOZD\V�LQYRNH�WKLV�PHWKRG�WR�FORVH�\RXU�FRQQHFWLRQ�
5HI�� 5HIHU�WR�WKH�-'%&�GRFXPHQWDWLRQ�IRU�VSHFLILFV�³�-'%&�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����´)LUVW�6WHSV�LQ�-'%&µ�
5HI�� 7KHUH�DUH�PDQ\�PRUH�ZD\V�WR�HVWDEOLVK�D�FRQQHFWLRQ�LQ�64/-�WKDQ�WKH�SDUWLFXODU�Oracle.connect()�PHWKRG�VKRZQ�KHUH��)RU�PRUH

LQIRUPDWLRQ��UHIHU�WR�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´&RQQHFWLRQ�&RQVLGHUDWLRQVµ�DQG�³IRU�DGYDQFHG�XVHUV³�&KDSWHU���
6HFWLRQ�´&RQQHFWLRQ�&RQWH[WVµ�



SQLJ: Tricks, Tips, and Gems

3DJH��

:DUQLQJ���7KH�Oracle.connect()�PHWKRG�VHWV�WKH�VLQJOH��VWDWLF�FRQQHFWLRQ�IRU�\RXU�SURJUDP��,I�\RXU�SURJUDP�XVHV
PXOWLSOH�FRQQHFWLRQV��RU�\RX�SURJUDP�DQ�DSSOHW�RU�D�PXOWLWKUHDGHG�DSSOLFDWLRQ��\RX�PXVW�XVH�H[SOLFLW�FRQQHFWLRQV�
ZKLFK�DUH�H[SODLQHG�LQ�6HFWLRQ�´����%HLQJ�:HOO�&RQQHFWHG�³�([SOLFLWO\µ�

:DUQLQJ���Oracle.connect()�KDV�³E\�GHIDXOW³�DXWR�FRPPLW�WXUQHG�RII��<RX�PXVW�LVVXH�D�64/�&200,7�VWDWHPHQW�WR
PDNH�DQ\�FKDQJHV�SHUPDQHQW��7KH�-'%&�FRQQHFWLRQ�PHFKDQLVP�DriverManager.getConnection()�WXUQV
³E\�GHIDXOW³�DXWR�FRPPLW�RQ�

([HUFLVH����� �
��7U\�WR�FRQQHFW�ZLWK�WKH�IROORZLQJ�-'%&�85/V�DQG�REVHUYH�ZKDW�KDSSHQV��([SODLQ�
��    jdbc:notoracle:oci8:@
     jdbc:oracle:oci:@

([HUFLVH������
��:KDW�KDSSHQV�ZKHQ�\RX�FRQQHFW�D�VHFRQG�WLPH�XVLQJ�WKH�Oracle.connect()�PHWKRG"�,V�D�QHZ�FRQQHFWLRQ�HVWDEOLVKHG��RU�GR�\RX
FRQWLQXH�WR�EH�FRQQHFWHG�ZLWK�WKH�RULJLQDO�FRQQHFWLRQ"�:ULWH�D�sqlj�SURJUDP�WR�ILQG�RXW�

([HUFLVH������
��/RRN�DW�WKH�64/-�GHPRV�LQ�>2UDFOH�+RPH@/sqlj/demo/��,QVWHDG�RI�KDUG�FRGLQJ�FRQQHFWLRQ�SDUDPHWHUV�LQ�WKH�64/-�SURJUDP��WKHVH
DUH�ORDGHG�IURP�D�connect.properties�ILOH��5HZULWH�\RXU�H[DPSOHV�WR�XVH�WKLV�IHDWXUH�

([HUFLVH������


��<RX�FDQ�XVH�WKH�VDPH�Oracle.connect()�DQG�Oracle.close()�FRGH�ERWK��RQ�WKH�FOLHQW�DQG�LQ�WKH�-6HUYHU�90��([SODLQ�KRZ
WKLV�LV�SRVVLEOH�

����,6�$1<%2'<�/,67(1,1*"
,I�\RX�ZDQW�WR�FRQQHFW�WR�\RXU�GDWDEDVH�ZLWK�WKH�WKLQ�-'%&�GULYHU��WKHQ�\RXU�GDWDEDVH�OLVWHQHU�PXVW�OLVWHQ�RQ�D�7&3�,3�SRUW�
,I�\RX�EHORQJ�WR�WKH�*8,�FKDOOHQJHG�JURXS�RI�8QL[�XVHUV��\RX�FDQ�DFKLHYH�WKLV�E\�HGLWLQJ�\RXU
$ORACLE_HOME/work/listener.ora�ILOH��DGGLQJ�DQ�DGGLWLRQDO�OLQH�WR�

LISTENER = (ADDRESS_LIST=
 (ADDRESS=(PROTOCOL=ipc)(KEY=RUDFOH�VLG)) )

DV�IROORZV�
LISTENER = (ADDRESS_LIST=
 (ADDRESS=(PROTOCOL=ipc)(KEY=RUDFOH�VLG))
 (ADDRESS=(PROTOCOL=tcp)(HOST=KRVWQDPH)(PORT=SRUW)) )

1RZ�\RX�PXVW�VWRS�DQG�WKHQ�UH�VWDUW�\RXU�OLVWHQHU�WR�SLFN�XS�WKH�QHZ�VHWWLQJV�
lsnrctl stop; lsnrctl start

([HUFLVH����� �
��*HW�\RXU�GDWDEDVH�OLVWHQHU�WR�OLVWHQ�WR�D�7&3�,3�SRUW��:ULWH�D�64/-�SURJUDP�WKDW�FRQQHFWV�WR�WKLV�SRUW�XVLQJ�WKH�WKLQ�GULYHU�DQG�UXQ�LW�
:KDW�HUURU�LV�UHSRUWHG�LI�WKHUH�LV�QR�OLVWHQHU�RQ�WKH�VSHFLILHG�7&3�,3�SRUW"
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��7+(�0($7�2)�$�64/-�352*5$0
64/�67$7(0(176�,1�64/-���+267�(;35(66,216���6725('�)81&7,21�&$//6���6725('�352&('85(�&$//6�$1'
$5*80(17�02'(6���64/-�,7(5$725�&21&(37���1$0('�,7(5$7256���326,7,21$/�,7(5$7256

:KHQ�\RX�ZDQW�WR�HPEHG�64/�LQ�-DYD��\RX�ZLOO�LQHYLWDEO\�XVH�64/-�VWDWHPHQWV�DQG�³LQ�PRVW�FDVHV³�64/-�LWHUDWRUV��7KLV
FKDSWHU�H[SODLQV�WKH�EDVLF�FRQFHSWV�RI�ERWK�

����64/-�,6�(0%(''('�64/
6R�KRZ�GR�ZH�LVVXH�´&200,7µ�WR�JHW�WKH�FKDQJHV�LQ�RXU�WUDQVDFWLRQ�FRPPLWWHG��RU�³IRU�WKDW�PDWWHU³�KRZ�GR�ZH�ZULWH
RWKHU�64/�VWDWHPHQWV"�,W
V�VWUDLJKWIRUZDUG�

#sql { UPDATE emp SET sal = 3000 WHERE ename = ’SCOTT’ };
#sql { COMMIT };

<RX�FDQ�SXW�DQ\�64/�VWDWHPHQW��LQFOXGLQJ�''/��'0/��3/�64/�GHFODUDWLRQV�DQG�EORFNV��EHWZHHQ�WKH�FXUO\�EUDFHV��DQG�LW
ZLOO�JHW�VHQW�WR�WKH�GDWDEDVH�DV�LV���64/�FRPPHQWV�DQG�DOO�

:DUQLQJ���(YHU\�64/-�VWDWHPHQW�PXVW�EH�WHUPLQDWHG�ZLWK�D�VHPLFRORQ�´;µ
5HI�� 6HH�DOVR�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´2YHUYLHZ�RI�64/-�([HFXWDEOH�6WDWHPHQWVµ�
([HUFLVH����� �
��:KDW�KDSSHQV�LI�\RX�RPLW�WKH�VHPLFRORQ�´;µ�DW�WKH�HQG�RI�WKH�64/-�VWDWHPHQW��DIWHU�WKH�FORVLQJ�FXUO\�EUDFH�"

:KDW�KDSSHQV�LI�\RX�SXW�D�VHPLFRORQ�´;µ�DW�WKH�HQG�RI�WKH�64/�VWDWHPHQW��MXVW�EHIRUH�WKH�FORVLQJ�FXUO\�EUDFH�"

([HUFLVH������

��:ULWH�D�''/�VWDWHPHQW��D�'0/�VWDWHPHQW��D�3/�64/�EORFN��DQG�D�3/�64/�GHFODUDWLRQ�LQ�64/-��6SULQNOH�VRPH�64/�FRPPHQWV�LQ�

����&22/(5�7+$1�+267�9$5,$%/(6��+267�(;35(66,216

64/�VWDWHPHQWV�WKDW�FDQQRW�UHWULHYH�YDOXHV�IURP�RU�VHQG�YDOXHV�WR�WKH�GDWDEDVH�DUH�QRW�WHUULEO\�SURJUDPPDEOH��7KDW
V�ZKHUH
KRVW�YDULDEOHV�FRPH�LQ��7KH\�DUH�-DYD�YDULDEOHV�SUHIL[HG�ZLWK�´:µ��SODFHG�LQVLGH�WKH�64/�VWDWHPHQW��WKDW�FDQ�UHWULHYH�DQG�RU
VHQG�GDWD�YDOXHV�

String name  = "SCOTT";
Double raise = new Double(1.08);
Double salary;

#sql { UPDATE emp SET sal = sal * :raise WHERE ename = :name };
#sql { SELECT sal INTO :salary FROM emp WHERE ename = :name };

%XW�64/-�LV�PRUH�IOH[LEOH�WKDQ�WKDW�³�\RX�FDQ�XVH�-DYD�H[SUHVVLRQV�LQVWHDG�RI�KRVW�YDULDEOHV��-XVW�PDNH�VXUH�WKDW�WKH�KRVW
H[SUHVVLRQ�LV�HQFORVHG�EHWZHHQ�´:(µ�DQG�´)µ�

String[] emps = new String[] { "Scott", "Miller", "King" };
double[] raises = new double[] { 8.0, 4.0, 0.0 };

for (int i=0; i<emps.length; i++)
   #sql { UPDATE emp SET sal = sal * :(1.0 + raises[i] / 100.0)
          WHERE ename = :(emps[i].toUpperCase()) };

int j=0; double[] s = new double[emps.length];
while (j<emps.length) {
   #sql { SELECT sal INTO :(s[j]) FROM emp
          WHERE ename = :(emps[j++].toUpperCase()) };   }

:DUQLQJ���$OO�KRVW�H[SUHVVLRQV�DUH�HYDOXDWHG�RQFH��DQG�RQO\�RQFH��IURP�OHIW�WR�ULJKW��LQFOXGLQJ�VLGH�HIIHFWV��EHIRUH�DQ\�YDOXHV
DUH�VHQW�WR�WKH�GDWDEDVH�

5HI�� 6HH�DOVR�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´(YDOXDWLRQ�RI�-DYD�([SUHVVLRQV�DW�5XQWLPHµ�
5HI�� $Q�DSSOLFDWLRQ�ZLWK�KRVW�H[SUHVVLRQV�LV�>2UDFOH�+RPH@/sqlj/demo/ExprDemo.sqlj�
([HUFLVH����� �
��<RX�FDQ�XVH�KRVW�H[SUHVVLRQV�ZKHUH�YDOXHV�DUH�H[SHFWHG��:ULWH�D�64/-�VWDWHPHQW�ZLWK�D�KRVW�H[SUHVVLRQ�LQ�DQ�LOOHJDO�SODFH��7UDQVODWH�DQG

UXQ�LW��:KDW�KDSSHQV"

([HUFLVH������
��$�KRVW�H[SUHVVLRQ�LQ�DQ�,172�OLVW�PXVW�EH�DEOH�WR�UHFHLYH�D�GDWD�YDOXH��:ULWH�D�KRVW�H[SUHVVLRQ�WKDW�LV�QRW�OHJDO�LQ�DQ�,172�OLVW��:KDW
KDSSHQV�ZKHQ�\RX�FRPSLOH�DQG�UXQ�\RXU�SURJUDP"

([HUFLVH������

��&RPH�XS�ZLWK�PRUH�64/-�VWDWHPHQWV�WKDW�GHPRQVWUDWH�WKDW�64/-�HYDOXDWHV�KRVW�H[SUHVVLRQV�IURP�OHIW�WR�ULJKW�

([HUFLVH������
��6KRZ�WKDW�\RX�FDQ�XVH�64/�FRPPHQWV�LQ�64/�WH[W��EHWZHHQ�{�DQG�}���DQG�WKDW�\RX�FDQ�XVH�-DYD�FRPPHQWV�LQVLGH�RI�-DYD�KRVW
H[SUHVVLRQV�LQ�64/-�VWDWHPHQWV�
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����/(7
6�*(7�5(68/76�³�)81&7,216�),567
:H�DOUHDG\�VDZ�KRZ�UHVXOWV�FDQ�EH�UHFHLYHG�IURP�D�64/�VWDWHPHQW�ZKHQ�ZH�XVHG�WKH�6(/(&7�,172�VWDWHPHQW��0RUH�RIWHQ�
UHVXOWV�IURP�D�64/�RSHUDWLRQ�DUH�UHFHLYHG�E\�D�64/-�DVVLJQPHQW�VWDWHPHQW���/HW
V�ORRN�DW�D�FDOO�WR�WKH��EXLOW�LQ��64/�IXQFWLRQ
6<6'$7(���

java.sql.Date today;
#sql today = { VALUES( SYSDATE() ) };
System.out.println("The database thinks that today is "+today);

7KH�9$/8(6��������V\QWD[�LV�64/-�VSHFLILF�V\QWD[�IRU�FDOOLQJ�D�VWRUHG�IXQFWLRQ���6XFK�IXQFWLRQV�PLJKW�DOVR�WDNH�DUJXPHQWV�
VXFK�DV�LQ�WKH�IROORZLQJ�FRGH�VQLSSHW�

String in10Days;
#sql in10Days = { VALUES( DELTA_DATE(:today, 10) ) };

1RWH�WKDW�ZH�FDQ�UHFHLYH�D�64/�'$7(�YDOXH�LQ�GLIIHUHQW�IRUPDWV�LQ�-DYD�³�LQ�RXU�H[DPSOHV��DV�D�java.sql.Date�DQG�DV�D
java.lang.String�
([HUFLVH����� �

��:ULWH�WKH�3/�64/�IXQFWLRQ�'(/7$B'$7(�WKDW�WDNHV�D�'$7(�DQG�DQ�,17(*(5�DQG�UHWXUQV�D�QHZ�'$7(�WKDW�LV�,17(*(5�PDQ\

GD\V�LQ�WKH�IXWXUH��1RZ�UXQ�WKH�64/-�SURJUDP�DERYH�
&DQ�\RX�FUHDWH�WKH�3/�64/�IXQFWLRQ�LQ�WKH�64/-�SURJUDP�LWVHOI"

����$5(�:(�287�02'('�<(7"�³�*(77,1*�,172�352&('85(6
,Q�RXU�GLVFXVVLRQ�DERYH��ZH�JORVVHG�RYHU�WKH�IDFW�WKDW�KRVW�YDULDEOHV��KRVW�H[SUHVVLRQV��DUH�XVHG�LQ�GLIIHUHQW�PRGHV�

• ,1����7KH�YDOXH�RI�WKH�H[SUHVVLRQ�LV�VHQW�WR�WKH�GDWDEDVH�

• 287���7KH�H[SUHVVLRQ�GHQRWHV�D�ORFDWLRQ�DQG�UHFHLYHV�D�YDOXH�IURP�WKH�GDWDEDVH�

• ,1287���$OO�RI�WKH�DERYH�
%\�GHIDXOW��KRVW�H[SUHVVLRQV�KDYH�WKH�PRGH�,1��ZLWK�WKH�H[FHSWLRQ�RI�KRVW�H[SUHVVLRQV�LQ�,172�OLVWV��ZKLFK�KDYH�WKH�PRGH
287��,Q�DOO�RWKHU�FDVHV��\RX�KDYH�WR�H[SOLFLWO\�SUHIL[�WKH�KRVW�H[SUHVVLRQ�ZLWK�WKH�PRGH��)RU�H[DPSOH�

int x;
int y = 10;
#sql { BEGIN :OUT x := :y + :y; END };

2RRRSV��7KHUH�LV�RQH�PRUH�H[FHSWLRQ��EXW�WKLV�LV�WKH�ODVW�RQH��,�SURPLVH���LQ�WKH�6(7�VWDWHPHQW��ZKLFK�LV�SDUW�RI�WKH�64/-
ODQJXDJH��WKH�OHIW�KDQG�VLGH�RI�WKH�DVVLJQPHQW�LV�LPSOLFLWO\�287��7KXV�WKH�IROORZLQJ�LV�IXQFWLRQDOO\�LGHQWLFDO�WR�RXU�%(*,1����
(1'�EORFN�DERYH�

#sql { SET :x = :y + :y };

6WRUHG�3URFHGXUHV��DQG�2UDFOH�6WRUHG�)XQFWLRQV��FDQ�KDYH�SDUDPHWHUV�ZLWK�DOO�WKUHH�PRGHV��7KH�64/-�V\QWD[�IRU�FDOOLQJ
VWRUHG�SURFHGXUHV�LV�LOOXVWUDWHG�LQ�WKH�IROORZLQJ�FRGH�IUDJPHQW�

int x = 10;
int y;
int z = 20;
#sql { CALL MyProc( :x, :OUT y, :INOUT z ) };

:DUQLQJ���<RX�PXVW�DGG�287�RU�,1287�PRGHV�WR�DOO�KRVW�H[SUHVVLRQV�LQ�VWRUHG�IXQFWLRQ�DQG�SURFHGXUH�DUJXPHQWV�WKDW�GR
QRW�KDYH�WKH�PRGH�,1��2WKHUZLVH��\RX�ZLOO�QRW�VHH�DQ\�YDOXHV�UHWXUQHG�IURP�WKH�GDWDEDVH�LQ�WKHVH�SRVLWLRQV�

:DUQLQJ���<RX�PXVW�DGG�287�RU�,1287�PRGHV�WR�DOO�KRVW�H[SUHVVLRQV�LQ�3/�64/�EORFNV�WKDW�GR�QRW�KDYH�WKH�PRGH�,1�
2WKHUZLVH��\RX�ZLOO�QRW�VHH�DQ\�YDOXHV�UHWXUQHG�IURP�WKH�GDWDEDVH�IURP�WKH�3/�64/�EORFN�

5HI�� 6HH�DOVR�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´6WRUHG�3URFHGXUH�DQG�)XQFWLRQ�&DOOVµ��7KH�6(7�VWDWHPHQW�LV�GHVFULEHG�LQ�WKH�VDPH
FKDSWHU�LQ�WKH�6HFWLRQ�´$VVLJQPHQW�6WDWHPHQW��6(7�µ�

([HUFLVH����� �
��:ULWH�D�VWRUHG�SURFHGXUH�0\3URF��&DOO�LW�XVLQJ�WKH�64/-�SURJUDP�IUDJPHQW�DERYH�

([HUFLVH������

��:ULWH�D�VWRUHG�IXQFWLRQ�0\)XQF�WKDW�WDNHV�DOO�WKUHH�NLQGV�RI�DUJXPHQWV��DV�ZHOO���6KRZ�WKDW�WKH�DVVLJQPHQW�RI�WKH�UHVXOW�WDNHV�SODFH�DIWHU
WKH�DVVLJQPHQWV�RI�WKH�RXW�SDUDPHWHUV��6KRZ�WKDW�RXW�SDUDPHWHUV�DUH�DVVLJQHG�IURP�OHIW�WR�ULJKW�
�����#sql ... = { VALUES( MyFunc( :..., :OUT ..., :INOUT ... ) };

([HUFLVH�����6KRZ�WKDW�DOO�-DYD�KRVW�H[SUHVVLRQV��LQFOXGLQJ�287�RU�,1287�H[SUHVVLRQV�WKDW�HYDOXDWH�WR�DVVLJQDEOH�ORFDWLRQV�³�VR�FDOOHG� ÓYDOXHVµ��DUH
HYDOXDWHG�EHIRUH�WKH�64/�VWDWHPHQW�LV�H[HFXWHG�

([HUFLVH������
��2PLW�WKH�287�DQG�,1287�PDUNHUV�LQ�\RXU�SURJUDP��:KDW�KDSSHQV"��+RZ�FDQ�\RX�FDWFK�WKLV�SUREOHP�DW�WUDQVODWLRQ�WLPH��UDWKHU�WKDQ
ZKHQ�\RX�UXQ�\RXU�SURJUDP"
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([HUFLVH������

��1RZ�ZULWH�D�3/�64/�EORFN�WKDW�WDNHV�,1��DV�ZHOO�DV�287�RU�,1287�DUJXPHQWV��2PLW�WKH�287�DQG�,1287�PDUNHUV�LQ�\RXU�SURJUDP�
:KDW�KDSSHQV"��&DQ�\RX�FDWFK�WKLV�SUREOHP�DW�WUDQVODWLRQ�WLPH��UDWKHU�WKDQ�ZKHQ�\RX�UXQ�\RXU�SURJUDP"�5HPHPEHU�WKDW�3/�64/�EORFNV
KDYH�RQH�RI�WKH�IROORZLQJ�IRUPV�
  #sql { BEGIN ... PL/SQL statements ... END };
  #sql { DECLARE ... PL/SQL declarations ... BEGIN ... PL/SQL statements ... END };

([HUFLVH������

��:KDW�DUH�WKH�DGYDQWDJHV�WR�UHTXLUH�WKDW�WKH�PRGHV�RI�KRVW�YDULDEOHV�PXVW�EH�VSHFLILHG�V\QWDFWLFDOO\�LQ�WKH�64/-�ODQJXDJH"�+LQW��KRZ
FRXOG�64/-�GHWHUPLQH�WKH�PRGHV�LI�WKH\�DUH�QRW�NQRZQ"�:KDW�FRQVHTXHQFH�GRHV�WKLV�KDYH�IRU�WUDQVODWLQJ�64/-�SURJUDPV"

����/22.�0$��5(68/7�6(76�$5(�7<3('�«�$1'�$5(�&$//('�,7(5$7256�
:KHQ�\RX�H[HFXWH�D�TXHU\�LQ�-'%&��LW�ZLOO�UHWXUQ�D�java.sql.ResultSet��<RX�WKHQ�UHWULHYH�WKH�URZV�LQ�WKH�UHVXOW�VHW
WKURXJK�D�SURFHVVLQJ�ORRS��7KH�next()�PHWKRG�RQ�WKH�ResultSet�UHWXUQV�true�LI�DQRWKHU�URZ�LV�DYDLODEOH��,Q�WKLV�FDVH��WKH
URZ�LV�UHWULHYHG��DQG�WKH�LQGLYLGXDO�FROXPQV�FDQ�EH�DFFHVVHG�WKURXJK�getXxxx(FROXPQBQXPEHU)�FDOOV��ZKHUH�Xxxx�UHSUHVHQWV
WKH�-DYD�W\SH��ZLWK�ZKLFK�\RX�ZDQW�WR�UHWULHYH�WKH�FROXPQ��VXFK�DV�String��Int��IRU�int���Double��IRU�double������

64/-�GRHV�QRW�KDYH�WKH�´DPRUSKRXVµ�UHVXOW�VHWV�RI�-'%&��64/-�TXHU\�UHVXOWV�DUH�DOZD\V�VWURQJO\�W\SHG�³�HDFK�FROXPQ�LQ
WKH�UHVXOW�KDV�D�SDUWLFXODU�-DYD�W\SH��7R�GLIIHUHQWLDWH�WKHVH�´W\SHG�UHVXOW�VHWVµ�IURP�WKH�-'%&�QRWLRQ�RI�ResultSet�DQG�IURP
WKH�64/�QRWLRQ�RI�FXUVRU��ZH�FDOO�WKHP�LWHUDWRUV��64/-�SURYLGHV�WZR�IODYRUV�RI�LWHUDWRUV�

• 3RVLWLRQDO�LWHUDWRUV�DUH�WKH�´SODLQ�YDQLOODµ�YDULHW\��7KH\�DUH�FKDUDFWHUL]HG�E\�WKH�-DYD�W\SHV�RI�WKH�FROXPQV��<RX�XVH�D
)(7&+�VWDWHPHQW�WR�UHWULHYH�WKH�FROXPQV�RI�D�URZ�IURP�DQ�LWHUDWRU��7KLV�ZLOO�ORRN�IDPLOLDU��LI�\RX�DUH�XVHG�WR�RWKHU
ODQJXDJHV�ZLWK�HPEHGGHG�64/�

• 7KH�QDPHG�LWHUDWRUV�KDYH�WKH�´PRFKD�IODYRUµ��<RX�VSHFLI\�ERWK�WKH�FROXPQ�W\SHV�LQ�-DYD��DV�ZHOO�DV�WKH�FROXPQ�QDPH��7KLV
QDPH�DOVR�VHUYHV�DV�WKH�QDPH�RI�WKH�DFFHVVRU�IXQFWLRQ��ZLWK�ZKLFK�\RX�UHWULHYH�WKH�FROXPQ�YDOXH��7KLV�NLQG�RI�LWHUDWRU�LV
PRVW�´-DYDLVKµ��DQG�-'%&�SURJUDPPHUV�ZLOO�LPPHGLDWHO\�IHHO�IDPLOLDU�ZLWK�LW�

(QRXJK�WDON�³�\RX�ZDQW�WR�VHH�FRGH"�+ROG�RQ�

����:+$7
6�,1�$�1$0("
6R��KRZ�GR�\RX�JHW�\RXU�LWHUDWRU�ZLWK�DOO�RI�WKHVH�QDPHV�DQG�W\SHV"�<RX�GHFODUH�LW��RI�FRXUVH�

#sql iterator NamedIter (String ename, Double sal);

7KLV�OLQH�FUHDWHV�D�-DYD�FODVV�GHFODUDWLRQ�IRU�WKH�NamedIter�FODVV�³�ULJKW�ZKHUH�\RX�ZURWH�LW��7KLV�FODVV�KDV�next()�DQG
close()�PHWKRGV�³�MXVW�OLNH�WKH�java.sql.ResultSet��,QVWHDG�RI�WKH�getXxxx(FROXPQBQDPH)�DFFHVVRUV��KRZHYHU��\RXU
NamedIter�FODVV�VSRUWV�WZR�IXOO\�FXVWRPL]HG��WDLORU�PDGH��LQGLYLGXDOL]HG�DFFHVVRU�PHWKRGV�NQRZQ�DV�String ename()
DQG��Double sal()��$�PLQRU�GHWDLO��\RX�ZLOO�KDYH�PRVW�VXFFHVV�ZLWK�WKLV�GHFODUDWLRQ�LI�\RX�SXW�LW�ZKHUH�-DYD�FODVV
GHFODUDWLRQV�DUH�SHUPLWWHG�

/HW·V�GHFODUH�RXUVHOYHV�D�NamedIter�
NamedIter n;

$QG�³EHWWHU�\HW³�SRSXODWH�LW�ZLWK�WKH�UHVXOW�IURP�D�TXHU\�
#sql n = { SELECT ename, sal FROM emp };

+RZ�GR�\RX�XVH�WKLV�LWHUDWRU"�:KDGGD\DNQRZ��,�WROG�\RX�DOO�DERXW�WKHVH�PHWKRGV�WKDW�\RX�ILQG�LQ�NamedIter�
while (n.next()) {
    System.out.println(n.ename()+" would like to make "+ (n.sal()*2));
}
n.close();

2SHQ�TXHVWLRQV��<RX�VKRXOG�QRZ�KDYH�D�JD]LOOLRQ�TXHVWLRQV�DERXW�QDPHG�LWHUDWRUV��VXFK�DV��:KHUH�GR�\RX�GHFODUH�DQ�LWHUDWRU
W\SH"�'RHV�WKH�RUGHU�LQ�WKH�6(/(&7�OLVW�PDWWHU"�+RZ�GR�\RX�PDWFK�64/�DQG�-DYD�QDPHV"�:KDW�DERXW�FDVH�VHQVLWLYH�DQG
FDVH�LQVHQVLWLYH�QDPHV"�&DQ�\RX�VD\�´6(/(&7�
�)520�(03µ"�DQG�VR�RQ��1RW�WR�ZRUU\�³�\RX�ZLOO�GLVFRYHU�WKH�DQVZHUV�WR
DOO�WKHVH�TXHVWLRQV�IURP�WKH�H[HUFLVHV�EHORZ�

:DUQLQJ���,I�\RX�ZDQW�WR�GHFODUH�DQ�LWHUDWRU�ORFDOO\��DV�DQ�LQQHU�FODVV���ZH�UHFRPPHQG�WKDW�\RX�GHFODUH�LW�DV�IROORZV�
��������#sql public static iterator ,WHUDWRU1DPH( … );

:DUQLQJ���<RX�PXVW�DOZD\V�close() �\RXU�LWHUDWRUV�RQFH�\RX�DUH�GRQH�XVLQJ�WKHP��RU�\RX�ZLOO�UXQ�RXW�RI�FXUVRUV�WR�FRQQHFW
WR�WKH�GDWDEDVH�ZLWK��7KLV�LV�HYHQ�PRUH�LPSRUWDQW�LI�\RXU�-DYD�FRGH�UXQV�LQ�WKH�VHUYHU��0HUFLOHVVO\��WKH�-DYD90�LQ
WKH�-6HUYHU��XQOLNH�RQ�WKH�FOLHQW��ZLOO�QRW�UHFODLP�DQG�FORVH�RSHQ�FXUVRUV�ZKHQ�\RXU�VWRUHG�SURJUDP�WHUPLQDWHV�
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5HI�� 64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´0XOWL�5RZ�4XHU\�5HVXOWV³�64/-�,WHUDWRUVµ�DQG�6HFWLRQ�´2YHUYLHZ�RI�64/-�'HFODUDWLRQVµ
GHVFULEH�LWHUDWRUV�

5HI�� �7KH�GHPR�>2UDFOH�+RPH@/sqlj/demo/NamedIter.sqlj�FRQWDLQV�QDPHG�LWHUDWRUV�
([HUFLVH����� �

��:KHUH�GR�\RX�GHFODUH�DQ�LWHUDWRU�W\SH"$FWXDOO\��\RX�FDQ�GHFODUH�DQ�LWHUDWRU�W\SH��RU��HTXLYDOHQWO\��DQ�LWHUDWRU�FODVV��ZKHUHYHU�\RX�FDQ

GHFODUH�D�-DYD�FODVV�
�D��6KRZ�WKDW�\RX�FDQ�GHFODUH�LWHUDWRUV�LQ�GLIIHUHQW�ORFDWLRQV��WRS�OHYHO��QHVWHG��DQG�VR�RQ��
�E��6KRZ�WKDW�\RX�FDQ�XVH�PRGLILHUV��IRU�H[DPSOH�public��static�������RQ�LWHUDWRU�GHFODUDWLRQV��WKH�VDPH�ZD\�\RX�XVH�WKHP�LQ�FODVV
GHFODUDWLRQV�
�F��<RX�ZDQW�WR�GHFODUH�DQ�LWHUDWRU�DV�
��������#sql public iterator PubEmp(String ename);
�����:KHUH�GR�\RX�KDYH�WR�SODFH�WKLV�LWHUDWRU�GHFODUDWLRQ"�:K\"
�G��:K\�GLG�ZH�JLYH�WKH�UHFRPPHQGDWLRQ�WR�GHFODUH�QHVWHG�LWHUDWRU�FODVVHV�DV�public static"�:KDW�KDSSHQV�LI�\RX�RPLW�static"
:KDW�KDSSHQV�LI�\RX�RPLW�public"�:KDW�LI�\RX�WU\�WR�UHWXUQ�WKLV�LWHUDWRU�DV�D�FROXPQ�RI�DQRWKHU�LWHUDWRU�RU�DV�D�SDUDPHWHU�RI�D�VWRUHG
SURFHGXUH�RU�IXQFWLRQ"

([HUFLVH������
��'RHV�WKH�RUGHU�LQ�WKH�6(/(&7�OLVW�PDWWHU"�:ULWH�D�64/-�SURJUDP�XVLQJ�WKH�H[DPSOH�DERYH��DQG�UXQ�LW��1RZ�UHYHUVH�WKH�RUGHU�RI�WKH
FROXPQV��:KLFK�EHKDYLRU�GR�\RX�H[SHFW"�5XQ�WKH�PRGLILHG�SURJUDP�DQG�WHVW�\RXU�K\SRWKHVLV�

([HUFLVH������
��&DQ�\RX�XVH�WKH�TXHU\�6(/(&7�
�)520�(03"�&KDQJH�WKH�H[DPSOH�WR�XVH�WKLV�IRUP�RI�6(/(&7��:KDW�EHKDYLRU�GR�\RX�H[SHFW"�5XQ
WKH�SURJUDP�DQG�YHULI\�\RXU�JXHVV�
,V�LW�D�JRRG�LGHD�WR�XVH�D�ZLOGFDUG�LQ�6(/(&7�VWDWHPHQWV�LQ�D�64/-�SURJUDP"�,I�\HV��ZK\"�,I�QR��ZK\�QRW"

([HUFLVH������
��+RZ�GR�\RX�PDWFK�64/�DQG�-DYD�QDPHV"�7KH\�DOZD\V�PDWFK�LQ�D�FDVH�LQVHQVLWLYH�PDQQHU�
�D��6KRZ�WKDW�WKH�FDVH�GRHV�QRW�PDWWHU�E\�FKDQJLQJ�WKH�FDVH�RI�WKH�FROXPQ�QDPHV�LQ�WKH�LWHUDWRU�GHFODUDWLRQ�
�E��+RZ�FDQ�\RX�SRSXODWH�D�NamedIter�YDULDEOH�IURP�D�TXHU\��VXFK�DV�
��������6(/(&7�·%,//·���������)520�GXDO
������+LQW��FKDQJH�WKH�TXHU\��XVH�DOLDVHV�
�F��6KRZ�WKDW�WKH�FDVH�GRHV�QRW�PDWWHU��E\�FKDQJLQJ�WKH�FDVH�RI�WKH�FROXPQ�QDPHV�LQ�WKH�6(/(&7�VWDWHPHQW��$OVR�VKRZ�WKDW�WKLV�LV�WKH�FDVH
ZLWK�FDVH�VHQVLWLYH�FROXPQ�QDPHV�
�G��:KLFK�UHVWULFWLRQV�GR�\RX�H[SHFW�RQ�FROXPQ�QDPHV�LQ�LWHUDWRU�GHFODUDWLRQV�WKHPVHOYHV"�6KRZ�WKDW�64/-�LVVXHV�DQ�HUURU�ZKHQ�WKHVH
UHVWULFWLRQV�DUH�YLRODWHG�
�H��:KLFK�UHVWULFWLRQV�GR�\RX�H[SHFW�RQ�FROXPQ�QDPHV�LQ�6(/(&7�VWDWHPHQWV"�:KHQ�FDQ�64/-�FKHFN�WKHVH�UHVWULFWLRQV"�6KRZ�WKDW�64/-
FDQ�LVVXH�DQ�HUURU�ZKHQ�WKHVH�UHVWULFWLRQV�DUH�YLRODWHG�

([HUFLVH������


��,W�LV�UDWKHU�SHFXOLDU�WKDW�64/-�DOZD\V�VHSDUDWHV�WKH�GHFODUDWLRQ�DQG�WKH�SRSXODWLRQ�RI�WKH�LWHUDWRU�REMHFW�
  NamedIter n;
  #sql n = { SELECT ename, sal FROM emp };
3HUKDSV��RQH�PLJKW�SUHIHU�WR�FRPELQH�GHFODUDWLRQ�DQG�SRSXODWLRQ�LQ�D�VLQJOH�VWDWHPHQW��VXFK�DV�
  #sql NamedIter n = { SELECT ename, sal FROM emp };
&RQVLGHULQJ�WKDW�D�64/-�VWDWHPHQW�H[SDQGV�LQWR�D�EORFN�RI�VWDWHPHQWV��ZK\�GRHV�64/-�QRW�VXSSRUW�WKLV�V\QWD[�³�ZKDW�GLVDGYDQWDJHV�ZRXOG
WKLV�V\QWD[�KDYH"

����*(7�,172�326,7,21�
'HFODUDWLRQV�IRU�SRVLWLRQDO�LWHUDWRUV�DUH�HYHQ�HDVLHU�WKDQ�WKRVH�IRU�QDPHG�LWHUDWRUV�

#sql iterator PosIter (String, Double);

,Q�WKH�SURFHVVLQJ�ORRS�IRU�WKH�SRVLWLRQDO�LWHUDWRU��\RX�LVVXH�)(7&+�VWDWHPHQWV�WR�UHWULHYH�WKH�QH[W�URZ�RI�GDWD�LQWR�KRVW
YDULDEOHV��$IWHU�D�)(7&+��WKH�endFetch()�FDOO�UHWXUQV�true�LI�WKH�)(7&+�ZDV�VXFFHVVIXO��DQG�false�LI�WKHUH�ZDV�QR�URZ
OHIW�WKDW�FRXOG�EH�IHWFKHG���3RVLWLRQDO�LWHUDWRUV�UHTXLUH�QHLWKHU�WKH�next()�PHWKRG�QRU�WKH�DFFHVVRUV�WKDW�ZH�HQFRXQWHUHG�RQ
WKH�64/-�QDPHG�LWHUDWRU��$OO�RI�WKLV�LV�EHVW�GHPRQVWUDWHG�E\�UHZULWLQJ�RXU�HDUOLHU�H[DPSOH�WR�QRZ�XVH�D�SRVLWLRQDO�LWHUDWRU�

String name   = null;
Double salary = null;

PosIter p;
#sql p = { SELECT ename, sal  FROM emp };

while (true) {
   #sql { FETCH :p INTO :name, :salary };
   if (p.endFetch()) break;
   System.out.println(name + " would like to make " + (salary * 2));
}
p.close();

:DUQLQJ���(YHQ�WKRXJK�LW�PLJKW�ORRN�XQXVXDO��\RX�VKRXOG�DOZD\V�HPSOR\�WKH�IROORZLQJ�WHPSODWH�ZKHQ�XVLQJ�SRVLWLRQDO
LWHUDWRUV�
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 while (true) {
     #sql { FETCH :p ..... };
     if (p.endFetch()) break;
     ..... process fetched data .....
  }
2WKHUZLVH��PDQ\�GLIIHUHQW�WKLQJV�FDQ��DQG�ZLOO��JR�ZURQJ�

:DUQLQJ���<RX�PXVW�DOZD\V�close()�\RXU�LWHUDWRUV�RQFH�\RX�DUH�GRQH�XVLQJ�WKHP��RU�\RX�ZLOO�UXQ�RXW�RI�FXUVRUV�WR�FRQQHFW
WR�WKH�GDWDEDVH�ZLWK��7KLV�LV�SDUWLFXODUO\�LPSRUWDQW�LQ�WKH�-6HUYHU�HQYLURQPHQW�

5HI�� 64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´0XOWL�5RZ�4XHU\�5HVXOWV³64/-�,WHUDWRUVµ�DQG�6HFWLRQ�´2YHUYLHZ�RI�64/-�'HFODUDWLRQVµ
GHVFULEH�LWHUDWRUV�

5HI�� 7KH�GHPR�>2UDFOH�+RPH@/sqlj/demo/PosIter.sqlj�FRQWDLQV�SRVLWLRQDO�LWHUDWRUV�
([HUFLVH����� �
��5HYHUVH�WKH�RUGHU�RI�WKH�FROXPQV�LQ�WKH�6(/(&7�VWDWHPHQW��:KDW�KDSSHQV�DW�WUDQVODWH�WLPH"�ZKHQ�\RX�UXQ�WKH�SURJUDP"�$UH�\RX

VXUSULVHG"�([SODLQ�

([HUFLVH������
��:KDW�GR�\RX�H[SHFW�WR�KDSSHQ�ZKHQ�WKH�6(/(&7�OLVW�KDV�IHZHU�FROXPQV�WKDQ�UHTXLUHG�RU�PRUH�FROXPQV�WKDQ�UHTXLUHG�E\�WKH�SRVLWLRQDO
LWHUDWRU��7HVW�\RXU�K\SRWKHVLV��&DQ�WKH�64/-�WUDQVODWRU�GHWHFW�WKLV�GLVFUHSDQF\"�:KDW�KDSSHQV�DW�WUDQVODWH�WLPH"�DW�UXQWLPH"

([HUFLVH������
��:KDW�KDSSHQV�LI�\RX�PRYH�WKH�endFetch()�WHVW�DIWHU�WKH�println�VWDWHPHQW"�:K\�VKRXOG�\RX�WHVW�endFetch()�EHIRUH
SURFHVVLQJ�WKH�)(7&+�YDULDEOHV"

([HUFLVH������
��:KDW�KDSSHQV�LI�\RX�XVH�WKH�endFetch()�WHVW�DV�WKH�WHVW�IRU�WKH�ZKLOH�ORRS�FRQGLWLRQ��while (!p.endFetch()�"�$UH�\RX
VXUSULVHG"�([SODLQ�

([HUFLVH������

��1RWH�WKDW�WKH�WZR�)(7&+�YDULDEOHV�name�DQG�salary�ZHUH�LQLWLDOL]HG�RXWVLGH�RI�WKH�while�ORRS�
�D��:KDW�KDSSHQV�LI�\RX�GR�QRW�LQLWLDOL]H�WKHVH�YDULDEOHV"
�E��:K\�GRHV�WKLV�KDSSHQ"��<RX�PLJKW�ZDQW�WR�WDNH�D�SHHN�DW�WKH�JHQHUDWHG�-DYD�FRGH��
�F��:KDW�KDSSHQV�WR�WKH�)(7&+�YDULDEOHV�LI�WKH�)(7&+�IDLOHG"

([HUFLVH������
��7KH�QDPHG�LWHUDWRU�GHFODUDWLRQV�XVH�-DYD�W\SHV�DQG�QDPHV��DQG�WKH�SRVLWLRQDO�LWHUDWRUV�XVH�RQO\�-DYD�W\SHV��'RHV�LW�PDNH�VHQVH�WR�PL[�ERWK
NLQGV�LQ�WKH�VDPH�GHFODUDWLRQ"�:KDW�GR�\RX�WKLQN"�:KDW�GRHV�WKH�64/-�WUDQVODWRU�WKLQN"
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��$�81,9(56(�2)�7<3(6��620(�64/��620(�-$9$
-'%&�7<3(6�$1'�&255(6321',1*�64/�7<3(6���18//�+$1'/,1*�,1�64/-���64/-�675($0�7<3(6���25$&/(�7<3(
(;7(16,216

6R�IDU��ZH�MXVW�XVHG�D�EXQFK�RI�-DYD�W\SHV�LQ�RXU�64/-�SURJUDP��EXW�ZH�UHDOO\�KDG�QR�FOXH�ZKLFK�W\SHV�DUH�SHUPLWWHG�DQG�KRZ
WKH\�DUH�XVHG��64/-�LQFOXGHV�DOO�RI�WKH�W\SHV�LQ�-'%&�³WKLV�LV�GHVFULEHG�LQ�WKH�QH[W�VHFWLRQ³�DQG�WKHQ�VRPH�

����:+$7�7<3(�$5(�<28"

$�'(6&5,37,21�2)�-'%&�6833257('�7<3(6�$1'�+2:�7+(<�$5(�86('�,1�64/-�
180(5,&�7<3(6��7KLV�LQFOXGHV��int��Integer��long��Long��short��Short��byte��Byte��boolean��Boolean��double�
Double��float��Float��DQG�³MXVW�VR�\RX�FDQ�VHH�,�DP�QRW�VWXWWHULQJ³�java.math.BigDecimal��6R��ZKDW·V�WKH�GHDO
ZLWK�VXSSRUWLQJ�ERWK�WKH�SULPLWLYH�W\SH��VXFK�DV�int��RU�double��DQG�WKH�FRUUHVSRQGLQJ��-DYD�REMHFW�W\SH��VXFK�DV�Integer�
RU�Double�"�64/�18//�DOZD\V�PDSV�WR�-DYD�null�³�DQG�WKH�UHYHUVH��7KXV��LI�\RX�UHDG�D�18//�YDOXH�LQWR�DQ�Integer�
\RX�UHFHLYH�D�-DYD�null��EXW�LI�\RX�UHDG�LW�LQWR�DQ�int��\RX�FDQ�JHW�RQO\�D�SQLException�

&+$5$&7(5�7<3(6��7KH�-DYD�W\SH�String�UHSUHVHQWV�WKHVH�YHU\�ZHOO��WKDQN�\RX��1RWH�WKDW�WKH�-DYD�char�DQG�Character
W\SHV�DUH�QRW�VXSSRUWHG�E\�64/-�RU�E\�-'%&��EHVLGHV��WKH\�FRXOG�RQO\�KROG�D�VLQJOH�FKDUDFWHU��DQ\ZD\���$OVR�XVHIXO�PLJKW�EH
WKH�FKDUDFWHU�VWUHDPV�sqlj.runtime.AsciiStream�DQG�sqlj.runtime.UnicodeStream��:H�ZLOO�H[DPLQH�WKHP�PRUH
FORVHO\�LQ�6HFWLRQ�´����6WXPEOLQJ�2Q�6WUHDPVµ�

'$7(�$1'�7,0(�7<3(6��7KHVH�LQFOXGH�java.sql.Time��java.sql.Timestamp��DQG�java.sql.Date��<HV��WKDW�LV
java.sql.Date��DQG�QRW�java.util.Date�³�GRQ·W�FRQIXVH�WKH�WZR�

5$:�7<3(6��5DZ�GDWD�FDQ�EH�UHSUHVHQWHG�DV�byte[]��DND�´E\WH�DUUD\µ��RU�³LQ�VWUHDP�IRUP³�DV
sqlj.runtime.BinaryStream��ZKLFK�ZH�GLVFXVV�LQ�WKH�QH[W�VHFWLRQ�

5(68/7�6(76��&856256��$1'�62�21��:KDW�UHSUHVHQWDWLRQ�ZRXOG�\RX�H[SHFW"�java.sql.ResultSet�DQG�LWHUDWRU�W\SHV"
<HV��ULJKW�RQ�WKH�EXWWRQ��$�OLWWOH�VHFUHW�KHUH��XVLQJ�WKHVH�DV�KRVW�YDULDEOHV�LV�QRW�SDUW�RI�WKH�-'%&�VSHFLILFDWLRQ��EXW�SHUPLWWHG
E\�2UDFOH�

'LG�ZH�PLVV�VRPH�W\SHV�KHUH"�<HV�³�OHW·V�GLJUHVV�D�ELW�LQWR�-'%&�KLVWRU\��-DYD�W\SHV�IRU�VHYHUDO�XVHIXO�64/�HQWLWLHV��VXFK�DV
52:,'V��%),/(V��%/2%V��DQG�VWUXFWXUHG�W\SHV�DUH��XQIRUWXQDWHO\��QRW�LQ�WKH�-'%&�����VSHFLILFDWLRQ��ZKLFK�LV�ZKDW�-'.
����;�XVHV��+RZHYHU��-DYD�W\SHV�IRU�WKHVH�DUH�PHQWLRQHG�LQ�-'%&������ZKLFK�JRHV�WRJHWKHU�ZLWK�-'.�����³�JR�ILJXUH�
$Q\ZD\��WKLV�PHDQV�WKDW�LQ�D�-'.�����HQYLURQPHQW�WKHVH�W\SHV�PXVW�EH�UHSUHVHQWHG�WKURXJK�2UDFOH�VSHFLILF�H[WHQVLRQV�WKDW
ZH�WDON�DERXW�LQ�6HFWLRQ�´����6KH�,V�$Q�2UDFOH�7\SHµ�

62�:+$7�$5(�7+(�&255(6321',1*�64/�7<3(6�7+$7�<28�&$1�86(�)25�7+(6(�-$9$�7<3(6"
180(5,&�7<3(6��8VH�DQ\�RI�WKH�QXPHULF�64/�W\SHV��VXFK�DV�,17(*(5��180%(5�SUHF>�VFDOH@���5($/��60$//,17��DQG�VR
IRUWK�³�WKHVH�DUH�DOO�VRPH�IRUP�RI�180%(5��DQ\ZD\��2I�FRXUVH��\RX�DOVR�PXVW�EH�VXUH�WKDW�\RXU�-DYD�W\SH�FDQ�KROG�WKH
YDOXHV�WKDW�\RX�H[SHFW�LQ�WKH�64/�W\SH�DQG�WKH�UHYHUVH�

&+$5$&7(5�7<3(6�DUH�&+$5��9$5&+$5��9$5&+$5���DQG�/21*�

'$7(�$1'�7,0(�7<3(�LV�'$7(�

5$:�7<3(6�DUH�5$:�DQG�/21*�5$:�

5(68/76(7�,7(5$725��7<3(�LV�5()�&85625�

$GGLWLRQDOO\��64/��DV�ZHOO�DV�64/-�ZLWK�LWV�XQGHUO\LQJ�-'%&�GULYHU��SHUIRUP�VHYHUDO�LPSOLFLW�FRQYHUVLRQV��)RU�H[DPSOH��\RX
FDQ�UHWULHYH�QXPHULF�RU�GDWH�YDOXHV�DV�String��RU�\RX�FDQ�LQVHUW�Strings�WKDW�UHSUHVHQW�QXPEHUV�ZKHUH�QXPHULF�64/
YDOXHV�DUH�H[SHFWHG�

:DUQLQJ���-'%&�GRHV�QRW�HQIRUFH�UHWULHYLQJ�D�64/�18//�DV�D�-DYD�null��EXW�64/-�FRQVLVWHQWO\�GRHV��<RX�VKRXOG�EH�DZDUH
RI�WKLV�GLIIHUHQFH�LQ�EHKDYLRU�

:DUQLQJ���64/-��DQG�64/��SHUIRUP�LPSOLFLW�FRQYHUVLRQV�EHWZHHQ�64/�DQG�-DYD�W\SHV��$OWKRXJK�WKLV�FDQ�EH�XVHIXO��LW�DOVR
PLJKW�OHDG�WR�VXUSULVLQJ�DQG�XQH[SHFWHG�EHKDYLRU��'R�QRW�UHO\�RQ�W\SH�FKHFNLQJ�DORQH�WR�HQVXUH�WKH�FRUUHFWQHVV�RI
\RXU�64/�FRGH�
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5HI�� )RU�PRUH�LQIRUPDWLRQ��VHH�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´6XSSRUWHG�7\SHV�IRU�+RVW�([SUHVVLRQVµ��DQG�&KDSWHU����6HFWLRQ
´1XOO�+DQGOLQJµ�

([HUFLVH����� �
��6KRZ�WKDW�D�64/�18//�LV�UHWULHYHG�DV�-DYD�null�LQ�DQ�´REMHFW�ZUDSSHUµ�W\SH��VXFK�DV�Integer��EXW�UHVXOWV�LQ�D�SQLException�LQ�D
SULPLWLYH�W\SH��VXFK�DV�int��:KHQ�GRHV�WKH�64/-�WUDQVODWRU�GHWHFW�WKLV�VLWXDWLRQ"

([HUFLVH������
��:ULWH�DQ�H[DPSOH�SURJUDP�ZKHUH�QXPHULF�YDOXHV�DUH�UHDG�IURP�RU�ZULWWHQ�WR�WKH�GDWDEDVH��XVLQJ�YDULRXV�64/�DQG�-DYD�W\SHV��&DQ�\RX
GHPRQVWUDWH�ORVV�RI�SUHFLVLRQ"�,Q�ZKLFK�VLWXDWLRQV�GRHV�WKH�64/-�WUDQVODWRU�GHWHFW�SRWHQWLDO�ORVV�RI�SUHFLVLRQ"�:KDW�-'%&�W\SH��LI�DQ\���FDQ
\RX�XVH�LI�\RX�ZDQW�WR�HQVXUH�WKDW�\RX�GR�QRW�ORVH�DQ\�SUHFLVLRQ"

([HUFLVH������
��:ULWH�DQ�H[DPSOH�SURJUDP�ZKHUH�64/�FKDUDFWHU�VWULQJ�YDOXHV�DUH�UHDG�IURP�RU�ZULWWHQ�WR�WKH�GDWDEDVH��'R�WKH�YDULRXV�64/�FKDUDFWHU
W\SHV�EHKDYH�GLIIHUHQWO\"�'HVFULEH�\RXU�REVHUYDWLRQV�

([HUFLVH������
��([SHULPHQW�ZLWK�-DYD�W\SHV�DQG�64/�W\SHV�WR�ILQG�RXW�FRQYHUVLRQV�WKDW�DUH�SHUIRUPHG�LPSOLFLWO\��&DQ�\RX�ILQG�64/�-'%&�W\SH
FRPELQDWLRQV�WKDW�DUH�LOOHJDO��WKDW�LV��W\SHV�EHWZHHQ�ZKLFK�QR�FRQYHUVLRQ�LV�SHUIRUPHG�"
:KDW�GRHV�WKLV�PHDQ�IRU�W\SH�FKHFNLQJ�EHWZHHQ�64/�DQG�-DYD�W\SHV�E\�WKH�64/-�WUDQVODWRU"�7DNH��IRU�H[DPSOH��D�SRVLWLRQDO�LWHUDWRU�WKDW
FRQWDLQV�D�String�FROXPQ�DQG�DQ�int�FROXPQ��:KDW�KDSSHQV��LI�\RX�IOLS�WKH�FRUUHVSRQGLQJ�KRVW�YDULDEOHV�LQ�WKH�)(7&+�VWDWHPHQW"�:KDW
KDSSHQV�LI�\RX�IOLS�WKH�FRUUHVSRQGLQJ�FROXPQV�LQ�WKH�6(/(&7�VWDWHPHQW"

([HUFLVH������
��:KDW�LV�WKH�GLIIHUHQFH�EHWZHHQ�java.util.Date�DQG�java.sql.Date"

([HUFLVH������


��2QH�RI�WKH�SUHFHGLQJ�64/�W\SHV�FDQ�EH�UHDG�RQO\�IURP�WKH�GDWDEDVH��EXW�QRW�EH�ZULWWHQ�WR�LW��:KDW�LV�LW"�'HPRQVWUDWH�

����6780%/,1*�21�675($06

7KH�64/-�VSHFLILFDWLRQ�DGGV�WKH�QHZ�VWUHDP�W\SHV�sqlj.runtime.BinaryStream��sqlj.runtime.AsciiStream��DQG
sqlj.runtime.UnicodeStream�IRU�´ZUDSSLQJµ�D�/21*��RU�/21*�5$:��FROXPQ�LQ�WKH�GDWDEDVH��$OO�WKUHH�VWUHDP
W\SHV�LPSOHPHQW�D�java.io.InputStream��1RWH�WKDW�ZKHQ�\RX�UHWULHYH�WKH�YDOXH�RI�D�/21*�FROXPQ��DOO�GDWD�WKDW�RFFXUV
LQ�WKH�VDPH�URZ�SULRU�WR�WKDW�FROXPQ�LV�ORVW��7KLV�KDV�D�QXPEHU�RI�FRQVHTXHQFHV�

:DUQLQJ���:KHQ�\RX�XVH�)(7&+�DQG�D�SRVLWLRQDO�LWHUDWRU��\RX�FDQ�RQO\�KDYH�D�VLQJOH�VWUHDP�FROXPQ��DQG�WKLV�PXVW�EH�WKH
ODVW�FROXPQ�RI�WKH�LWHUDWRU�

:DUQLQJ���:KHQ�XVLQJ�D�QDPHG�LWHUDWRU��\RX�PXVW�DFFHVV�WKH�VWUHDP�FROXPQV�LQ�VHTXHQFH��:KHQHYHU�\RX�DFFHVV�D�FROXPQ
WKDW�FRPHV�DIWHU�WKH�VWUHDP�FROXPQ��WKH�GDWD�LQ�WKH�VWUHDP�FROXPQ�LV�ORVW�

5HI�� 6HH�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´6XSSRUW�IRU�6WUHDPVµ�
([HUFLVH����� �
��:ULWH�D�QDPHG�LWHUDWRU�ZLWK�WZR�VWUHDP�FROXPQV��$FFHVV�WKH�VWUHDPV�FROXPQV�RXW�RI�RUGHU��:KDW�KDSSHQV"�6KRZ�WKDW�WKH�RUGHU�LQ�WKH

6(/(&7�VWDWHPHQW�PXVW�EH�REH\HG��QRW�WKH�RUGHU�LQ�WKH�LWHUDWRU�GHFODUDWLRQ�

([HUFLVH������

��:KDW�ZRXOG�KDSSHQ�LI�\RX�SHUPLWWHG�PRUH�WKDQ�RQH�VWUHDP�FROXPQ�LQ�D�SRVLWLRQDO�LWHUDWRU�DQG�³FRQVHTXHQWO\³�LQ�D�)(7&+
VWDWHPHQW"�:K\�GR�WKH�UHVWULFWLRQV�PHQWLRQHG�LQ�WKH�:DUQLQJ�QRW�DSSO\�LI�\RX�XVH�byte[]�LQVWHDG�RI�VWUHDPV�IRU�UHWULHYLQJ�/21*V"

����6+(�,6�$1�25$&/(�7<3(

,I�\RX�DUH�ZLOOLQJ�WR�JR�RXW�ZLWK�DQ�2UDFOH�7\SH��ZH�KDYH�D�ZKROH�URVWHU�RI�WKHP�IRU�\RX�WR�FKRRVH�IURP��7KH\�DOO�OLYH�LQ�WKH
VDPH�SODFH��oracle.sql��<RX�PLJKW�ZDQW�WR�FDOO�XS�-'%&�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU���´2UDFOH�([WHQVLRQVµ�IRU
WKHVH�W\SHV��UDWKHU�WKDQ�JRLQJ�RQ�D�EOLQG�GDWH��2U��LI�\RX�DUH�PRUH�DGYHQWXURXV��SHUIRUP�D�TXLFN�EDFNJURXQG�FKHFN�ZLWK
javap oracle.sql.Xxxxx�DQG�WKHQ�JLYH�Xxxxx�D�ZKLUO�

oracle.sql.ROWID���UHSUHVHQWV�D�GDWDEDVH�52:,'�

oracle.sql.CLOB���UHSUHVHQWV�D�&/2%��D�ODUJH�FKDUDFWHU�REMHFW�

oracle.sql.BLOB���UHSUHVHQWV�D�%/2%��D�ODUJH�ELQDU\�REMHFW�

oracle.sql.BFILE���UHSUHVHQWV�D�%),/(��D�ELQDU\�ILOH�

oracle.sql.REF���UHSUHVHQWV�D�5()��D�UHIHUHQFH�WR�D�VWUXFWXUHG�REMHFW��6HH�6HFWLRQ�´����/HW·V�*HW�2EMHFWLYHµ�

oracle.sql.ARRAY���UHSUHVHQWV�D�9$55$<�RU�D�QHVWHG�WDEOH��6HH�6HFWLRQ�´����/HW·V�*HW�2EMHFWLYHµ�

oracle.sql.STRUCT���UHSUHVHQWV�D�XVHU�GHILQHG�VWUXFWXUHG�REMHFW��6HH�6HFWLRQ�´����/HW·V�*HW�2EMHFWLYHµ�

´:DLW�D�PLQXWH�µ�\RX�DUH�QRZ�JRLQJ�WR�VD\��´$OO�WKHVH�W\SHV��ZLWK�WKH�H[FHSWLRQ�RI�52:,'��ORRN�UDWKHU�IDPLOLDU�³�,
UHPHPEHU�QRZ��WKHVH�DUH�-'%&�����W\SHV��java.sql.Clob�Blob�Bfile�Ref�Array�Struct��µ�5LJKW�RQ�WKH�PRQH\��,I
\RX�UXQ�64/-�XQGHU�-'.������ZLWK�WKH�2UDFOH�-'%&�FODVVHV�classes12.zip���\RX�FDQ�DOVR�XVH�WKHVH�-'%&�W\SHV�LQVWHDG�RI
WKH�2UDFOH�W\SHV��,Q�IDFW��DOO�WKHVH�2UDFOH�W\SHV�LPSOHPHQW�WKH�LQWHUIDFH�RI�WKHLU�FRUUHVSRQGLQJ�-'%&�W\SH�

7KH�QH[W�VHW�RI�W\SHV�UHSUHVHQW�HIILFLHQW�´ZUDSSHUVµ�WKDW�SUHVHUYH�WKH�ELQDU\�UHSUHVHQWDWLRQ�RI�GDWD�LQ�WKH�GDWDEDVH��7KHVH
W\SHV�DUH�XOWUD�IDVW�ZKHQ�H[FKDQJLQJ�LQIRUPDWLRQ�ZLWK�WKH�GDWDEDVH��EHFDXVH�WKH\�UHTXLUH�]LOFK�FRQYHUVLRQ�HIIRUW��$QG�WKH\
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UHSUHVHQW�WKH�LQIRUPDWLRQ�FRPSOHWHO\�IDLWKIXOO\�GRZQ�WR�WKH�ODVW�RULJLQDO�ELW��<RX�FDQ�XVH�WKHVH�W\SHV�WKH�VDPH�ZD\�\RX�XVH
WKHLU�FRUUHVSRQGLQJ�-'%&�FRXVLQV��1RWH�WKDW�WKHVH�W\SHV�DUH�DOVR�HQGRZHG�ZLWK�FRQYHUVLRQV�PHWKRGV�DQG�FRQVWUXFWRUV
LQYROYLQJ�WKH�-DYD�QDWLYH�W\SHV�WKDW�ZH�WDONHG�DERXW�HDUOLHU�

oracle.sql.NUMBER���UHSUHVHQWV�DOO�QXPHULF�64/�GDWD�

oracle.sql.CHAR���UHSUHVHQWV�DOO�FKDUDFWHU�GDWD�LQ�64/�

oracle.sql.DATE���UHSUHVHQWV�DOO�GDWH�DQG�WLPH�GDWD�LQ�64/�

oracle.sql.RAW���UHSUHVHQWV�DOO�UDZ�GDWD�LQ�64/�
5HI�� 6HH�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´2UDFOH�7\SH�([WHQVLRQVµ�
([HUFLVH����� �
��:KDW·V�ZLWK�WKLV�oracle.sql.ROWID"�6KRZ�WKDW�\RX�FDQ�UHWULHYH�WKH�52:,'�LQ�D�6(/(&7�VWDWHPHQW��DQG�VXEVHTXHQWO\�HPSOR\�WKH

oracle.sql.ROWID�LQ�WKH�:+(5(�FODXVH�RI�DQ�,16(57��83'$7(��RU�'(/(7(�VWDWHPHQW�

([HUFLVH������
��7KLQN�ELJ��8VH�RQH�RU�PRUH�RI�WKH�oracle.sql.BLOB�CLOB�BFILE�W\SHV�LQ�DQ�H[DPSOH�

([HUFLVH������

��3LFN�RQH�RU�PRUH�RI�WKH�oracle.sql�´ZUDSSHUµ�W\SHV�DQG�FRPSDUH�WKHP�ZLWK�WKH�-'%&�´QDWLYHµ�W\SHV��&DQ�\RX�VKRZ�HIILFLHQF\
VDYLQJV�GXH�WR�VNLSSHG�FRQYHUVLRQ"�:KDW�KDSSHQV�LI�\RX�ZDQW�WR�PDQLSXODWH�YDOXHV�RI�WKHVH�W\SHV"�'HVFULEH�WKH�WUDGHRII�

([HUFLVH������


��,I�\RX�DUH�UXQQLQJ�-'.������\RX�FDQQRW�XVH�WKH�java.sql.Blob�Struct�DQG�VR�RQ�W\SHV��:K\�QRW"
+RZHYHU��LQ�2UDFOH�-'%&�\RX�FDQ�XVH�oracle.jdbc2.Blob�Struct�HWF��W\SHV�LQVWHDG���1RWH��64/-�GRHV�QRW�VXSSRUW�W\SHV�LQ
oracle.jdbc2���,I�\RXU�DSSOLFDWLRQ�XVHV�oracle.jdbc2�W\SHV��\RX�PXVW�UHFRPSLOH�LW�LI�\RX�ZDQW�WR�UXQ�LW�XQGHU�-'.������:K\"
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��<285�2:1�35,9$7(�75$16/$725

+(/3)8/�64/-�237,216���'(%8**,1*�237,216���/,1(0$3�$1'��3�'(%8*���352*5$00,1*�64/-�$33/(76

7KLV�FKDSWHU�GHVFULEHV�IHDWXUHV�RI�WKH�64/-�WUDQVODWRU�LWVHOI��+RZHYHU��ZH�ZLOO�RQO\�FRYHU�WKH�IXQ�SDUWV�KHUH��)RU�WKH�IXOO�VWRU\
DERXW�EDVLF�WUDQVODWRU�IHDWXUHV��VHH�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´%DVLF�7UDQVODWRU�2SWLRQVµ��DQG�LI
³E\�JROO\³�\RX�ZDQW�WKH�DGYDQFHG�64/-�WUDQVODWRU�IHDWXUHV��WRR��\RX�PXVW�VHH�WKH�GRFWRU�LQ�64/-�'HYHORSHU·V�*XLGH�DQG
5HIHUHQFH��&KDSWHU����6HFWLRQV�´$GYDQFHG�7UDQVODWRU�2SWLRQVµ�DQG�´7UDQVODWRU�6XSSRUW�DQG�2SWLRQV�IRU�$OWHUQDWLYH
(QYLURQPHQWVµ�

����7+(�75$16/$725�,6�7$/.,1*�%$&.
6R�\RX�DUH�VWXFN��DQG�\RX�ZDQW�WR�JHW�KHOS��'R�QRW�IUHW�³�WKH�64/-�WUDQVODWRU�PLJKW�MXVW�EH�DEOH�WR�JLYH�\RX�WKH�DVVLVWDQFH
\RX�QHHG�

sqlj -help����JLYHV�\RX�D�VKRUW�KHOS�PHVVDJH�ZLWK�WKH�PDLQ�64/-�FRPPDQG�OLQH�RSWLRQV��$GGLWLRQDOO\��ZKHQHYHU�\RX�MXVW
VD\�sqlj�ZLWKRXW�RWKHU�DUJXPHQWV��WKLV�LV�LQWHUSUHWHG�DV�D�FU\�IRU�KHOS�

sqlj -help-long����JLYHV�D�UHDOO\�ORQJ�PHVVDJH��7KLV�LV�PRVW�XVHIXO�LI�\RX�ZDQW�WR�ILJXUH�RXW�ZKLFK�FRPPDQG�OLQH�RSWLRQV
WKH�WUDQVODWRU�LV�DFWXDOO\�XVLQJ�DQG�ZKHUH�WKH\�FRPH�IURP��,Q�WKLV�FDVH��\RX�PLJKW�ZDQW�WR�DGG�\RXU�RULJLQDO�FRPPDQG�OLQH�DV
ZHOO��2U�\RX�FDQ�MXVW�FKHFN�RQ�VRPH�REVFXUH�WUDQVODWRU�RSWLRQ�

sqlj -version-long����VKRZV�\RX�WKH�64/-�WUDQVODWRU�YHUVLRQ��DV�ZHOO�DV�WKH�YHUVLRQ�RI�\RXU�2UDFOH�-'%&�GULYHU�DQG
\RXU�-DYD�90��,I�WKH�-'%&�GULYHU�KDV�YHUVLRQ������\RX�NQRZ�WKDW�\RX�QHHG�WR�LQVWDOO�LW�DQG�SXW�LW�LQ�\RXU�CLASSPATH�

sqlj -status��������DGG�WKH�-status IODJ�WR�\RXU�FRPPDQG�OLQH�LI�\RX�ZDQW�WR�EH�HQWHUWDLQHG�GXULQJ�WKRVH�UHDOO\�ORQJ
WUDQVODWLRQV�FRPSLOHV��7KH�64/-�WUDQVODWRU�ZLOO�PDNH�VXUH�WKDW�LW�UHJXODUO\�JHWV�EDFN�WR�\RX�WR�OHW�\RX�NQRZ�ZKDW�LW�LV�XS�WR�DW
WKH�PRPHQW�

sqlj -explain�������DGG�WKLV�RSWLRQ�WR�\RXU�FRPPDQG�OLQH�LI�\RX�JHW�RQH�RU�PRUH�RI�WKHVH��#������LQFRPSUHKHQVLEOH�
HUURU�RU�ZDUQLQJ�PHVVDJHV��7KH�64/-�WUDQVODWRU�ZLOO�ORRN�XS�WKH�&DXVH�DQG�RU�$FWLRQ�H[SODQDWLRQ�IRU�WKH�PHVVDJH�LQ�WKH
64/-�PDQXDO�DQG�SULQW�LW�RXW��MXVW�IRU�\RX��,VQ·W�WKDW�D�QLFH�WRXFK�

sqlj -n�������DGG�WKLV�LI�\RX�ZDQW�WR�VHH�ZKDW�LV�DFWXDOO\�LQYRNHG�E\�WKH�64/-�ZUDSSHU�VFULSW�ZUDSSHU�H[HFXWDEOH��2U�MXVW�XVH
LW�WR�DPD]H�\RXUVHOI�WKDW�\RX�FDQ�XVH�SUHWW\�PXFK�WKH�VDPH�FRPPDQG�OLQH�RSWLRQV�\RX�KDYH�JURZQ�WR�NQRZ�DQG�ORYH�LQ
javac�DQG�LQ�loadjava��$QG�\RX�FDQ�HYHQ�VHH�KRZ�WKH\�ORRN�LQ�64/-�7UDQVODWRUHVH��7KLV�RSWLRQ�VKRZV�ZKDW�ZRXOG�KDYH
EHHQ�LQYRNHG��EXW�GRHV�QRW�UXQ�sqlj�IRU�UHDO�³�MXVW�DV��make -n�GRHV�
5HI�� )RU�D�JHQHUDO�RYHUYLHZ�RI�64/-�RSWLRQV��VHH�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´%DVLF�7UDQVODWRU�2SWLRQVµ�
([HUFLVH����� �
��7U\�DOO�WKH�RSWLRQV�DERYH��+DYH�IXQ�

����:+(5(�,6�7+(�%8*"
:H�WUXVW�\RX�ZLOO�KDYH�QRWLFHG�WKDW�HUURU�PHVVDJHV�LVVXHG�E\�\RXU�-DYD�FRPSLOHU�RQ�FRGH�WKDW�RULJLQDWHV�IURP�D�64/-�ILOH�DUH
UHSRUWHG�RQ�WKH�64/-�ILOH��DQG�QRW�RQ�WKH�JHQHUDWHG�-DYD�ILOH��+RZHYHU��ZKHQ�\RXU�SURJUDP�WKURZV�H[FHSWLRQV�DW�UXQWLPH�
OLQH�QXPEHUV��VXFK�DV�WKRVH�LVVXHG�E\�printStackTrace()��DUH�VKRZQ�LQ�WHUPV�RI�WKH�JHQHUDWHG�-DYD�ILOHV�

<RX�NQHZ��RI�FRXUVH��WKDW�ZH·G�KDYH�D�FXUH�IRU�WKDW�SUREOHP��WRR��-XVW�DGG�WKH�IODJ�-linemap�WR�\RXU�FRPPDQG�OLQH�GXULQJ
WUDQVODWLRQ��7KHQ�WKH�WUDQVODWRU�ZLOO�IL[�XS�WKH�ILOH�QDPHV�DQG�WKH�OLQH�QXPEHUV�LQ�WKRVH�FODVV�ILOHV�WKDW�ZHUH�FRPSLOHG�IURP
RULJLQDO�64/-�ILOHV�

,I�\RX�QRZ�SLFN�XS�6XQ·V�-DYD�GHEXJJHU�jdb�WR�GHEXJ�\RXU�64/-�SURJUDP��\RX·OO�VHH�WKDW�«�LW�GRHV�QRW�ZRUN��jdb�UHIXVHV�WR
VKRZ�WKH�64/-�VRXUFH��1R�ZRQGHU�³�WKH\�RQO\�WDXJKW�LW�DERXW��java�VRXUFH�ILOHV��2ND\��VR�ZH�JLYH�\RX�DQRWKHU�PDJLF
FRPPDQG�OLQH��VSHOO��-jdblinemap��WR�EH�XVHG�LQVWHDG�RI�-linemap�ZKHQHYHU�\RX�PXVW�WULFN�WKDW�VLOO\�OLWWOH��GH�EXJJHU�

,I�\RX�PXVW�WUDFH�KRZ�\RXU�64/-�SURJUDP�WDONV�ZLWK�WKH�GDWDEDVH��\RX�FDQ�LQVWDOO�D�SURILOH�DXGLWRU�LQ�WKH�64/-�SURILOH�ILOHV
�WKRVH�SHVN\�OLWWOH��ser�ILOHV�WKDW�KROG�WKH�VWDWLF�64/�SDUW�RI�\RXU�64/-�SURJUDP�DQG�WKDW�ZH�ILUVW�HQFRXQWHUHG�LQ�6HFWLRQ�´���
,�1HHG�7R�7HOO�<RXµ���$IWHU�WKH�XVXDO�64/-�WUDQVODWLRQ�DQG�FRPSLODWLRQ��WUDFLQJ�FDQ�EH�DGGHG�E\�LVVXLQJ�WKH�IROORZLQJ
FRPPDQG�

sqlj -P-debug *.ser

7KH�DERYH�DVVXPHV�WKDW�DOO�WKH�JHQHUDWHG��ser�ILOHV�DUH�LQ�WKH�FXUUHQW�GLUHFWRU\�
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$W�WKH�HQG�RI�WKH�GD\��64/-�UXQWLPH�FDOOV�WXUQ�LQWR�FDOOV�WR�2UDFOH·V�-'%&�UXQWLPH��<RX�FDQ�WUDFH�WKHVH��WRR�ZLWK�WKH
IROORZLQJ�FDOO�WR�WKH�-'%&�$3,��java.sql.DriverManager.setLogStream(System.out)�
5HI�� 64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´%DVLF�7UDQVODWRU�2SWLRQVµ���´5HSRUWLQJ�DQG�/LQH�0DSSLQJ�2SWLRQVµ�GHVFULEHV�WKH

-linemap�DQG�-jdblinemap�RSWLRQV�
5HI�� 7KH�SURILOH�DXGLWRU�LV�H[SODLQHG�LQ�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��$SSHQGL[�$��6HFWLRQ�´$XGLWRU,QVWDOOHU�&XVWRPL]HU�IRU�'HEXJJLQJµ�
([HUFLVH����� �

��&UHDWH�sqlj�SURJUDPV�ZLWK�YDULRXV�EXJV�LQ�WKH��QRQ�64/-��-DYD�FRGH��:KDW�NLQGV�RI�EXJV�DUH�UHSRUWHG�E\�WKH�64/-�WUDQVODWRU"�:KDW

NLQGV�RI�EXJV�DUH�UHSRUWHG�E\�WKH�-DYD�FRPSLOHU"

([HUFLVH������
��6KRZ�WKDW�VWDFN�WUDFHV�LQ�64/-�SURJUDPV�UHIHU�WR�WKH�JHQHUDWHG�-DYD�ILOH��7KHQ�XVH�WKH�-linemap RSWLRQ��DQG�FRQYLQFH�\RXUVHOI�WKDW
WKH�VWDFN�WUDFH�UHIHUV�WR�WKH�RULJLQDO�64/-�ILOH�
'HEXJ�\RXU�64/-�SURJUDPV�ZLWK�WKH�jdb�GHEXJJHU��1RWH��PDNH�VXUH�WR�XVH�-jdblinemap��LQVWHDG�RI�-linemap�

([HUFLVH������
��3HUIRUP�D�WUDFH�RI�D�64/-�SURJUDP�ZLWK�WKH�SURILOH�DXGLWRU��1RZ�DOVR�DGG�-'%&�WUDFLQJ��'R�WKH�VDPH�IRU�D�PXOWLWKUHDGHG�64/-
SURJUDP��1RWH��0DNH�VXUH�WR�XVH�WKH�-P-CshowThreads=true�IODJ�WRJHWKHU�ZLWK�WKH�-P-debug�$XGLWRU�LQVWDOOHU�

����$33/(70$1,$

'R�QRW�ZDON��EXW�UXQ��WR�WKH�>2UDFOH�+RPH@/sqlj/demo/applets�GLUHFWRU\��9LHZ�index.html�LQ�\RXU�EURZVHU��DQG�WKHQ
FOLFN�RQ�WKH�Applet.readme�OLQN��DQG�GR�HYHU\WKLQJ�LQ�LW��6HH�\D�

$OUHDG\�EDFN"�1RZ�UHDG�WKH�AppletOracle.readme�ILOH��DQG�GR�ZKDW�LW�VD\V�

&RQJUDWXODWLRQV�³�\RX�DUH�DQ�DSSOHW�H[SHUW��:H�MXVW�VXPPDUL]H�WKH�PDLQ�JRWFKD·V�IRU�\RX�

:DUQLQJ���8VH�WKH�-ser2class�IODJ�WR�FRQYHUW�VHULDOL]HG�SURILOH�ILOHV��ser�WR�FODVVILOHV�³�VRPH�EURZVHUV�FDQQRW�KDQGOH
�ser�ILOHV�

:DUQLQJ���8VH�WKH�-d�RSWLRQ�WR�SODFH�DOO��class�DQG��ser�ILOHV��LI�DQ\��LQ�D�GLUHFWRU\�KLHUDUFK\��ZKLFK�\RX�FDQ�WKHQ�HDVLO\
DUFKLYH�ODWHU�

:DUQLQJ���,I�\RX�GR�QRW�XVH�WKH�-DYD�SOXJLQ�ZKHQ�EURZVLQJ�WKH�DSSOHW��\RX�PXVW�VSHFLI\�WKH�-profile=false�IODJ�WR�WKH
64/-�WUDQVODWRU��DQG�\RX�FDQQRW�XVH�WKH�6(7�VWDWHPHQW�RU�2UDFOH�VSHFLILF�W\SHV��LQFOXGLQJ�WKH�XVH�RI�LWHUDWRUV�DQG
UHVXOW�VHWV�DV�SDUDPHWHU�RU�FROXPQ�W\SHV��

:DUQLQJ���,I�\RX�GR�XVH�WKH�-DYD�SOXJLQ��PDNH�VXUH�WKDW�\RXU�CLASSPATH�LV�HPSW\�EHIRUH�\RX�VWDUW�\RXU�EURZVHU�

:DUQLQJ���:H�VWURQJO\�UHFRPPHQG�WKDW�\RX�XVH�H[SOLFLW�FRQQHFWLRQ�FRQWH[WV�RQ�\RXU�DSSOHW·V�64/�VWDWHPHQWV��6HH�6HFWLRQ
´����%HLQJ�:HOO�&RQQHFWHG�³�([SOLFLWO\µ�IRU�GHWDLOV�

5HI�� <RX�FDQ�ILQG�WKH�DSSOHW�GHPRV�DW�>2UDFOH�+RPH@/sqlj/demo/applets/
([HUFLVH����� �
��2UDFOH�VSHFLILF�W\SHV��VXFK�DV�oracle.sql.Xxxx���DQG�FHUWDLQ�64/-�FRQVWUXFWV��VXFK�DV�SET :x =������UHTXLUH�2UDFOH�FXVWRPL]DWLRQ�

WKDW�LV�-profile=true��WKH�GHIDXOW���:KDW�KDSSHQV�LI�\RX�ZULWH�VXFK�D�SURJUDP��EXW�VHW�-profile=false�GXULQJ�64/-�WUDQVODWLRQ"

([HUFLVH������

��6KRZ�WKDW�1HWVFDSH���;�GRHV�QRW�OLNH��ser�ILOHV�
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��7+(�5(67�2)�7+(�6725<�³�$'9$1&,1*�7+(�)($785(6
64/-�-'%&�,17(523(5$%,/,7<���86,1*�&211(&7,21�&217(;7�,167$1&(6���86,1*�(;(&87,21�&217(;76���86,1*
7<3('�&211(&7,216���86,1*�25$&/(�2%-(&76���64/-�,1�-6(59(5���3257$%,/,7<���3(5)250$1&(���,7(5$725
68%&/$66,1*

7KLV�FKDSWHU�GHOYHV�LQWR�D�IHZ�RI�WKH�DGYDQFHG�64/-�IHDWXUHV���EXW�QRW�YHU\�GHHSO\��:H·OO�ORRN�DW�KRZ�WR�PHVK�G\QDPLF�64/
ZLWK�64/-��DW�WKH�P\VWHULHV�RI�FRQQHFWLRQ�FRQWH[WV�DQG�H[HFXWLRQ�FRQWH[WV��DQG�ZH�RIIHU�HQFRXUDJHPHQW�IRU�WKRVH�ZKR�ZDQW�WR�VWDUW
XVLQJ�2UDFOH�2EMHFWV�ZLWK�64/-�DV�ZHOO�DV�IRU�WKRVH�ZKR�ZDQW�WR�SURJUDP�ZLWK�64/-�LQ�-6HUYHU��:H�FRQVLGHU�KRZ�WR�ZULWH
SRUWDEOH�DQG�SHUIRUPDQW�64/-�SURJUDPV��7KH�ILQDO�64/-�JHP�WKDW�ZH�LQWURGXFH�LQ�WKLV�SULPHU�LV�LWHUDWRU�VXEFODVVLQJ�

����$�'<1$0,&�352*5$0
64/-�ZRUNV�MXVW�ILQH�DQG�GDQG\�ZLWK�VWDWLF�64/�³�ZKHUH�\RX�NQRZ�WKH�VKDSH�RI�64/�VWDWHPHQWV�DQG�TXHULHV�EHIRUHKDQG�
DQG�RQO\�WKH�DFWXDO�GDWD�WKDW�LV�SDVVHG�WR��RU�IURP��WKH�GDWDEDVH�YDULHV��1RZ�LPDJLQH�WKDW�\RX�PXVW�ZULWH�D�SURJUDP�WKDW�FDQ
PDNH�XS�WKH�:+(5(�FODXVH�RI�D�6(/(&7�RQ�WKH�IO\��*XHVV�\RX·G�EHWWHU�IRUJHW�DOO�DERXW�64/-��ULJKW"

1RSH�³�\RX�FDQ�VWLOO�XVH�64/-���64/-�DQG�-'%&�DUH�FORVH�NQLW�EXGGLHV��-'%&�FRQQHFWLRQV�DQG�64/-�FRQQHFWLRQ�FRQWH[WV
DUH�PXWXDOO\�FRQYHUWLEOH��DQG�VR�DUH�MDYD�VTO�5HVXOW6HWV�DQG�64/-�LWHUDWRUV��/HW·V�ORRN�DW�WKH�VSHFLILFV�

&211(&7,1*�)520�-'%&�72�64/-��$OO�FRQQHFWLRQ�FRQWH[W�FRQVWUXFWRUV�DQG�LQLWLDOL]HUV�FDQ�WDNH�DQ�H[LVWLQJ�-'%&
FRQQHFWLRQ��([DPSOH�

java.sql.Connection conn = DriverManager.getConnection(....);
Oracle.connect(conn);

1RZ�64/-�DQG�-'%&�VKDUH�WKH�VDPH�VHVVLRQ�

:DUQLQJ���:KHQ�\RX�VHW�RU�FUHDWH�D�64/-�FRQQHFWLRQ�IURP�D�-'%&�FRQQHFWLRQ��\RX�ZLOO�LQKHULW�DOO�WKH�SURSHUWLHV�RI�WKH
-'%&�FRQQHFWLRQ��LQFOXGLQJ�WKH�DXWR�FRPPLW�VHWWLQJ��5HPHPEHU��-'%&�DXWR�FRPPLW�LV�RII�E\�GHIDXOW��64/-�DXWR�
FRPPLW�LV�HLWKHU�RQ�E\�GHIDXOW��RU�LW�KDV�WR�EH�GHFODUHG�H[SOLFLWO\�

&211(&7,1*�)520�64/-�72�-'%&��$OO�64/-�FRQQHFWLRQ�FRQWH[WV�KDYH�WKH�getConnection()�PHWKRG��ZKLFK�DOORZV�\RX
WR�UHWULHYH�WKH�XQGHUO\LQJ�-'%&�FRQQHFWLRQ��:KDW"�<RX�VD\��\RX�GR�QRW�NQRZ�KRZ�WR�JHW�WKH�64/-�FRQQHFWLRQ�FRQWH[W�WKDW
\RX�VHW�ZLWK�Oracle.connect(����)"�2I�FRXUVH��\RX�GRQ·W��%HFDXVH�,�KDYH�QRW�\HW�WROG�\RX�KRZ��1RZ�VTXLQW�\RXU�H\HV�DW
WKH�OLQHV�EHORZ�

java.sql.Connection conn =
     sqlj.runtime.ref.DefaultContext.getDefaultContext().getConnection();

$V�\RX�FDQ�WHOO��WKH�PRQVWHU�H[SUHVVLRQ�sqlj.runtime.ref.DefaultContext.getDefaultContext() �JLYHV�\RX�WKH
YDOXH�RI�WKH�VWDWLF����64/-�GHIDXOW�FRQWH[W�

3$66,1*�5(68/7�6(76�)520�-'%&�72�64/-��:H�ZDQW�WR�SDVV�RII�D�-'%&�UHVXOW�VHW�DV�D�64/-�LWHUDWRU��:HOO��WKH�64/-
VWDQGDUGV�FRPPLWWHH��LQ�WKHLU�ZLVGRP��DJUHHG�WKDW�LW�ZDV�QRW�VXIILFLHQW�WR�MXVW�FRQVWUXFW�D�64/-�LWHUDWRU�LQVWDQFH�IURP�D�-'%&
ResultSet��<RX�PXVW�DVVLJQ�LW�H[SOLFLWO\�ZLWK�D�64/-�&$67�VWDWHPHQW�

SomeIterator iter;
java.sql.ResultSet rs = stmt.executeQuery();
#sql  iter = { CAST :rs };

3$66,1*�,7(5$7256�)520�64/-�72�-'%&��7KLV�RQH�LV�D�EUHH]H��<RX�MXVW�FDOO�WKH�LWHUDWRU·V�getResultSet()�PHWKRG�DQG�²
YRLOj³�\RXU�-'%&�ResultSet�

:DUQLQJ���7KH�UHVXOW�VHW�WR�LWHUDWRU�DQG�WKH�LWHUDWRU�WR�UHVXOW�VHW�FRQYHUVLRQV�PXVW��EH�PDGH�EHIRUH�WKH�next()�PHWKRG�LV
FDOOHG��RU�D�)(7&+�LV�SHUIRUPHG�RQ�WKH�RULJLQDO�UHVXOW�VHW��RU�³UHVSHFWLYHO\³�LWHUDWRU�

5HI�� 64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´64/-�DQG�-'%&�,QWHURSHUDELOLW\µ�GHVFULEHV�64/-�-'%&�LQWHURSHUDELOLW\�
5HI�� $Q�DSSOLFDWLRQ�GHPRQVWUDWLQJ�LQWHURSHUDELOLW\�LV�DW�>2UDFOH�+RPH@/sqlj/demo/JDBCInteropDemo.sqlj�
([HUFLVH����� �
��'HPRQVWUDWH�WKDW�\RX�FDQ�FRQYHUW�D�-'%&�FRQQHFWLRQ�WR�D�64/-�FRQQHFWLRQ�DQG�WKH�UHYHUVH��6KRXOG�LW�EH�SRVVLEOH�WR�FDVFDGH�VHYHUDO

FRQYHUVLRQV��VXFK�DV�-'%&�WR�64/-�WR�-'%&�WR�64/-"�:K\��RU�ZK\�QRW"

([HUFLVH������
��'HPRQVWUDWH�WKDW�\RX�FDQ�FRQYHUW�D�-'%&�UHVXOW�VHW�LQWR�D�64/-�LWHUDWRU�DQG�WKH�UHYHUVH�

([HUFLVH������

��:K\�LV�LW�XVHIXO�WR�FRQYHUW�D�-'%&�UHVXOW�VHW�LQWR�D�64/-�LWHUDWRU"�*LYH�DQ�H[DPSOH�

([HUFLVH������

��&DQ�\RX�DOVR�FRPH�XS�ZLWK�D�VFHQDULR�ZKHUH�\RX�ZRXOG�ZDQW�WR�EH�DEOH�WR�FRQYHUW�64/-�LWHUDWRUV�LQWR�-'%&�UHVXOW�VHWV"
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([HUFLVH������

��$FFRUGLQJ�WR�WKH�64/-�VSHFLILFDWLRQ��WKH�EHKDYLRU�LV�XQGHILQHG�LI�\RX�IHWFK�UHVXOWV�EHIRUH�\RX�FRQYHUW�EHWZHHQ�UHVXOW�VHWV�DQG�LWHUDWRUV�
�D��:K\�ZDV�WKH�EHKDYLRU�QRW�SUHVFULEHG�LQ�WKLV�FDVH"�:KDW�DFWXDO�EHKDYLRU�GR�\RX�VHH�ZKHQ�\RX�XVH�2UDFOH�64/-"
�E��:KDW�ZRXOG�\RX�H[SHFW�LI�\RX�FRQYHUW�EDFN�DQG�IRUWK�VHYHUDO�WLPHV�EHWZHHQ�LWHUDWRUV�DQG�UHVXOW�VHWV"�:KDW�DFWXDO�EHKDYLRU�GR�\RX�VHH
ZKHQ�\RX�XVH�2UDFOH�64/-"

�

([HUFLVH������
�$QRWKHU�ZD\�WR�ZULWH�G\QDPLF�64/�LQ�64/-�LV�WR�XVH�3/�64/��%\�VWDUWLQJ�D�64/-�VWDWHPHQW�ZLWK�BEGIN��RU�ZLWK�DECLARE��\RX�JHW
LPPHGLDWH�DFFHVV�WR�WKH�3/�64/�HQJLQH�DQG�WR�LWV�(;(&87(�,00(',$7(�V\QWD[��MXVW�PDNH�VXUH�WR�DGG�WKH�FORVLQJ�END���'HPRQVWUDWH
ZULWLQJ�G\QDPLF�64/�VWDWHPHQWV�LQ�WKLV�ZD\��1RWH��,Q�WKH�GHPR�GLUHFWRU\��\RX�FDQ�ILQG�D�VROXWLRQ�DynamicDemo.sqlj�

����%(,1*�:(//�&211(&7('���(;3/,&,7/<

8S�XQWLO�QRZ�\RX�KDYH�EHHQ�EUDLQZDVKHG��:H�PDGH�\RX�EHOLHYH�WKDW�WKHUH�LV�RQO\�D�VLQJOH��VWDWLF�FRQQHFWLRQ�LQ�\RXU�64/-
SURJUDP��WKDW�\RX�VHW�RQFH�ZLWK�Oracle.connect(����)�DQG�WKHQ�IRUJHW�DERXW��7KRXJK�WKLV�KHOSV�VXIIHUHUV�RI�FDUSDO�WXQQHO
V\QGURPH��QHYHU�W\SH�DQ�H[SOLFLW�FRQQHFWLRQ���DQG�PDNHV�JUHDW�FRS\�IRU�64/-�PDUNHWHUV��´ORRN�KRZ�VKRUW�64/-�SURJUDPV
DUHµ���WKLV�LV�QRW�WKH�ZD\�WKH�ZRUOG�ZRUNV�

• ,I�\RX�DUH�FRQQHFWLQJ�WR�PRUH�WKDQ�RQH�VFKHPD��RU

• LI�\RX�DUH�UXQQLQJ�DQ�DSSOHW�LQ�D�EURZVHU��RU

• �LI�\RX�DUH�FRQQHFWLQJ�WR�WKH�GDWDEDVH�LQ�D�PXOWLWKUHDGHG�SURJUDP�
WKHQ�\RX�VKRXOG��QD\��\RX�PXVW�XVH�H[SOLFLW�64/-�FRQQHFWLRQV�

'RQ·W�ZRUU\�³�\RX·OO�OHDUQ�DOO�DERXW�H[SOLFLW�FRQQHFWLRQV�LQ�D�MLII\��7KH�PRVW�EODQG�64/-�FRQQHFWLRQV�DUH�FDOOHG
sqlj.runtime.ref.DefaultContext ��DQG�ZH�SDUDGH�WKHP�QH[W�

import sqlj.runtime.ref.DefaultContext;
...
DefaultContext ctx1 =
      new DefaultContext("jdbc:oracle:oci8:@", "scott", "tiger", false);
DefaultContext ctx2 = new DefaultContext(aJdbcConnection);
#sql [ctx1] { UPDATE emp SET sal = sal / 2 };
#sql [ctx2] { UPDATE emp SET sal = sal * 2 };

<RX�VHH��\RX�FDQ�VSHFLI\�H[SOLFLWO\�ZKLFK�FRQQHFWLRQ�\RXU�64/-�VWDWHPHQWV�DUH�VXSSRVHG�WR�XVH�³�MXVW�SXW�WKH�FRQQHFWLRQ
FRQWH[W�LQVWDQFH��RU�DQ�H[SUHVVLRQ�HYDOXDWLQJ�WR�RQH��LQ�WKRVH�VTXDUH�EUDFNHWV��[FRQWH[W]��,I�\RX�GR�QRW�GR�WKLV��\RXU�VWDWHPHQW
ZLOO�XVH�WKH�GHIDXOW�FRQWH[W��ZKLFK�\RX�KDYH�EHHQ�VHWWLQJ�DOO�DORQJ�ZLWK�Oracle.connect()�

1RWH�WKDW�WKH�FRQQHFWLRQ�FRQWH[W�FRQVWUXFWRU�DefaultContext()�VXSSRUWV�WKH�VDPH�VLJQDWXUHV�DV
java.sql.DriverManager.getConnection() ��ZLWK�DQ�DGGLWLRQDO�boolean�DUJXPHQW�DW�WKH�HQG�WKDW�VSHFLILHV�ZKHWKHU
DXWR�FRPPLW�LV�RQ�RU�RII��$GGLWLRQDOO\��\RX�FDQ�FUHDWH�D�QHZ�FRQWH[W�IURP�D�-'%&�FRQQHFWLRQ�RU��QRW�VKRZQ��IURP�DQRWKHU
64/-�FRQWH[W�³�WKLV��RI�FRXUVH��LQKHULWV�ERWK�WKH�VHVVLRQ��DV�ZHOO�DV�WKH�VHVVLRQ·V�DXWR�FRPPLW�VHWWLQJ�IURP�WKDW�FRQQHFWLRQ�

/HW·V�GLJUHVV�RQFH�PRUH�ZLWK�D�OLWWOH�-'%&�64/-�EDFNJURXQG��,Q�-'%&��DXWR�FRPPLW�LV�E\�GHIDXOW�RQ��7KLV�ZDV�FRQVLGHUHG�D
UDWKHU�GRUN\�GHIDXOW�VHWWLQJ�E\�WKH�64/-�SURSRQHQWV��ZKLFK�PRVWO\�FRPH�IURP�ELJ�GDWDEDVH�FRPSDQLHV���5DWKHU�WKDQ�KDYLQJ�D
GHIDXOW�VHWWLQJ�RSSRVLWH�WR�-'%&��WKH�DXWR�FRPPLW�RQ�WKH�64/-�FRQWH[W�PXVW�EH�VSHFLILHG�H[SOLFLWO\��6WLOO�QRW�VDWLVILHG��2UDFOH
LV�SURYLGLQJ�WKH�Oracle.connect()�$3,�WKDW�WXUQV�DXWR�FRPPLW�RII�E\�GHIDXOW��DOWKRXJK�LW�DOVR�VXSSRUWV�WKH�H[WUD
boolean�DW�WKH�HQG�IRU�VHWWLQJ�LW�H[SOLFLWO\��

:DUQLQJ���%H�D�JRRG�FLWL]HQ�DQG�GR�QRW�IROORZ�WKH�EDG�H[DPSOH�ZH�KDYH�EHHQ�JLYLQJ�KHUH��$OZD\V�VSHFLI\�WKH�DXWR�FRPPLW
VHWWLQJ�H[SOLFLWO\��ZKHWKHU�\RX�DUH�XVLQJ�Oracle.connect()��new DefaultContext()��RU�\RXU�RZQ
FRQQHFWLRQ�FRQWH[W�W\SH��7KDQNV��:H·OO�EH�HWHUQDOO\�JUDWHIXO�

:DUQLQJ���$OZD\V�XVH�H[SOLFLW�FRQQHFWLRQ�FRQWH[WV��XQOHVV�\RX�NQRZ�WKDW�\RXU�SURJUDP�RZQV�WKH�ZRUOG�DQG�UHTXLUHV�RQO\�D
VLQJOH��VWDWLF�GDWDEDVH�FRQQHFWLRQ�

5HI�� 6HH�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´&RQQHFWLRQ�&RQVLGHUDWLRQVµ�
([HUFLVH����� �
��7XUQ�WKH�SUHFHGLQJ�FRGH�IUDJPHQW�LQWR�D�FRPSOHWH�VDPSOH�SURJUDP��DQG�UXQ�LW��1RWH��7KH�Oracle.connect()�$3,�H[SOLFLWO\�ORDGV

DQG�UHJLVWHUV�WKH�2UDFOH�-'%&�GULYHU��,I�\RX�DUH�XVLQJ�sqlj.runtime.ref.DefaultContext��\RX�PXVW�SHUIRUP�WKLV�WDVN�\RXUVHOI�
&DQ�\RX�DOVR�GHPRQVWUDWH�WKH�GLIIHUHQW�GHIDXOW�VHWWLQJV�IRU�DXWR�FRPPLW"

([HUFLVH������
��7KH�2UDFOH�ZD\�WR�REWDLQ�DQ�H[SOLFLW�64/-�FRQQHFWLRQ�FRQWH[W��RI�W\SH�sqlj.runtime.ref.DefaultContext��LV�FDOOHG
Oracle.getConnection(…) ��'HPRQVWUDWH�LWV�XVH�
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([HUFLVH������


��:K\�LV�LW�D�EDG�LGHD�WR�XVH�D�VLQJOH��VWDWLF�FRQQHFWLRQ�FRQWH[W�LQ�DSSOHWV�RU�LQ�PXOWLWKUHDGHG�SURJUDPV"�&DQ�\RX�ZULWH�D�VDPSOH�SURJUDP
WKDW�GHPRQVWUDWHV�WKH�SUREOHP"

����:5$33,1*�83�83'$7(6

:KHQHYHU�ZH�H[HFXWHG�D�64/-�VWDWHPHQW��ZH�HLWKHU�REWDLQHG�GDWD�WKURXJK�KRVW�YDULDEOHV�RU�E\�DVVLJQPHQW��RU�ZH�H[SHULHQFHG
D�SQLException�FRQWDLQLQJ�VRPH�HUURU�PHVVDJH��$W�WLPHV�ZH�ZRXOG�OLNH�WR�REWDLQ�DGGLWLRQDO�LQIRUPDWLRQ�DERXW�WKH�64/
VWDWHPHQW��VXFK�DV�WKH�IROORZLQJ�

• 7KH�VWDWHPHQW�PLJKW�UHVXOW�LQ�D�ZDUQLQJ��QRW�DQ�H[FHSWLRQ��WKDW�ZH�ZDQW�WR�LQVSHFW�

• :H�DUH�LQWHUHVWHG�LQ�WKH�QXPEHU�RI�URZV�WKDW�ZDV�FKDQJHG��RU�UHPRYHG��E\�DQ�83'$7(�RU�'(/(7(�VWDWHPHQW��
7KLV�LQIRUPDWLRQ�LV�DYDLODEOH�RQ�D�sqlj.runtime.ExecutionContext��$Q�H[DPSOH�

import oracle.sqlj.runtime.Oracle;
import sqlj.runtime.ref.DefaultContext;
import sqlj.runtime.ExecutionContext;
...
Oracle.connect(aJdbcConnection);
DefaultContext ctx = new DefaultContext("jdbc:oracle:oci8:@", "scott", "tiger",
false);

#sql { DELETE FROM emp WHERE sal > 5000 };
#sql [ctx] { UPDATE emp SET sal = sal * 2 };

ExecutionContext ec1 = DefaultContext.getDefaultContext().getExecutionContext();
System.out.println( ec1.getUpdateCount() + " employees are laid off.");

ExecutionContext ec2 = ctx.getExecutionContext();
System.out.println( ec2.getUpdateCount() + " employees are rejoicing.");

5HI�� 6HH�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´([HFXWLRQ�&RQWH[WVµ�
5HI�� $OVR�FRQVLGHU�WKH��GHPR�>2UDFOH�+RPH@/sqlj/demo/MultiThreadDemo.sqlj�
([HUFLVH����� �
��+RZ�ORQJ�LV�WKH�XSGDWH�FRXQW�DYDLODEOH�RQ�WKH�H[HFXWLRQ�FRQWH[W"

([HUFLVH������
��:KDW�YDOXH�GRHV�getUpdateCount()�UHWXUQ�ZKHQ�D�SQLException�RFFXUUHG�GXULQJ�H[HFXWLRQ�RI�WKH�64/�VWDWHPHQW"

([HUFLVH������
��<RX�FDQ��FUHDWH�DQ�ExecutionContext�LQVWDQFH��XVLQJ�WKH�HPSW\�FRQVWUXFWRU���DQG�SDVV�LW�H[SOLFLWO\�WR�WKH�64/-�VWDWHPHQW��EHWZHHQ
WKH�VTXDUH�EUDFNHWV�WKDW�XVXDOO\�KROG�H[HFXWLRQ�FRQWH[WV��6KRZ�WKDW�64/-�ZLOO�XVH�WKH�H[SOLFLWO\�SDVVHG�H[HFXWLRQ�FRQWH[W��UDWKHU�WKDQ�WKH
H[HFXWLRQ�FRQWH[W�WKDW�FDQ�EH�DFFHVVHG�IURP�WKH�FRQQHFWLRQ�FRQWH[W�

([HUFLVH������

��<RX�FDQ�DOVR�XVH�ExecutionContexts�WR�H[SOLFLWO\�VHW�SURSHUWLHV�IRU�WKH�H[HFXWLRQ�RI�64/�VWDWHPHQWV�³�UHIHU�WR�WKH�64/-�UXQWLPH
GRFXPHQWDWLRQ��'HPRQVWUDWH�VRPH�RI�WKH�IXQFWLRQV��VXFK�DV�setMaxRows(int max)�³�WKH�PD[LPXP�QXPEHU�RI�URZV�IHWFKHG�LQ�D
6(/(&7�VWDWHPHQW��DQG�setQueryTimeout(int seconds)�³�WKH�PD[LPXP�SHUPLWWHG�WLPH�IRU�H[HFXWLQJ�D�TXHU\�

([HUFLVH������

��+RZ�ZRXOG�\RX�KDYH�WR�ZULWH�D�PXOWLWKUHDGHG�DSSOLFDWLRQ�WKDW�LV�RQO\�DOORZHG�D�VLQJOH�VWDWLF�FRQQHFWLRQ�FRQWH[W��EXW�ZKHUH�HDFK�WKUHDG
SHUIRUPV�83'$7(6�LQGHSHQGHQWO\"

����:+$7�7<3(�,6�<285�&211(&7,21"
&RQVLGHU�WKH�IROORZLQJ�VFHQDULR��\RX�ZDQW�WR�ZULWH�D�64/-�SURJUDP�WKDW�HVWDEOLVKHV�FRQQHFWLRQV�WR�WZR�GLIIHUHQW�GDWDEDVH
VFKHPDV��,Q�WKH�3,/276�VFKHPD�\RX�NHHS�SHUVRQDO�GDWD��VFKHGXOHV��IOLJKW�KRXUV��DQG�VR�RQ�RI�ILJKWHU�SLORWV��DQG�LQ�WKH�-(76
VFKHPD�\RX�KDYH�WKH�WHFKQLFDO�VSHFV��WKH�UHSDLU�KLVWRU\��DQG�PDLQWHQDQFH�VFKHGXOH�RI�ILJKWHU�DLUFUDIW����1DWXUDOO\��WKH�64/-
VWDWHPHQWV�WKDW�RSHUDWH�RQ�HDFK�RI�WKHVH�VFKHPDV�ZLOO�XWLOL]H�GLIIHUHQW�WDEOHV��YLHZV��DQG�GLIIHUHQW�VHWV�RI�VWRUHG�SURFHGXUHV
DQG�IXQFWLRQV��,W�ZRXOG�EH�QLFH�LI�\RX�FRXOG�YHULI\�WKH�FRUUHFWQHVV�RI�WKH�64/�VWDWHPHQWV�LQ�\RXU�SURJUDP�DJDLQVW�ERWK�RI
WKHVH�VFKHPDV��6R�IDU��ZH�H[SODLQHG�WR�\RX�RQO\�KRZ�WR�VSHFLI\�D�VLQJOH�GDWDEDVH�FRQQHFWLRQ�IRU�RQOLQH�FKHFNLQJ�

7KLV�LV�ZKHUH�WKH�QRWLRQ�RI�W\SHG�FRQQHFWLRQ�FRQWH[WV�FRPHV�LQ��:H�FUHDWH�WZR�GLIIHUHQW�FRQWH[W�W\SHV�
#sql context Pilots;
#sql context Jets;

$W�UXQWLPH��\RX�PXVW�FRQQHFW�WR�WKH�FRUUHVSRQGLQJ�VFKHPD�³�XQIRUWXQDWHO\��64/-�FDQQRW�FKHFN�WKDW�IRU�\RX�

Pilots pconn = new Pilots("jdbc:oracle:oci8:@","PILOTS","ACE",false);

�����������������������������������������������������
��2UDFOH·V�ODZ\HUV�WKLQN�LW·V�D�EDG�LGHD�WR�XVH�DQ\�SURGXFW�LQ�´QXFOHDU�«�RU�RWKHUZLVH�LQKHUHQWO\�GDQJHURXV�DSSOLFDWLRQV�µ�2I�FRXUVH��ZH�DUH
WDONLQJ�DERXW�VRPH�PXOWL�SOD\HU�,QWHUQHW�JDPH�DSSOLFDWLRQ�KHUH��FDSULFH"
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Jets jconn  = new Jets("jdbc:oracle:oci8:@","JETS","STRATOS",false);

+RZHYHU��DW�WUDQVODWH�WLPH��64/-�FDQ�GHWHUPLQH�ZKHWKHU�\RX�XVHG�D�Pilots�FRQQHFWLRQ�FRQWH[W�RU�D�Jets�FRQQHFWLRQ
FRQWH[W�LQ�\RXU�64/-�VWDWHPHQW�

#sql [pconn] { INSERT INTO pilot VALUES ( .... ) };                // Pilots context
#sql [jconn] { UPDATE maintenance SET status = Checkup( .... ) };  // Jets context

&DQ�ZH�WHOO�64/-�DW�WUDQVODWH�WLPH�KRZ�WR�FRQQHFW�WR�WKH�GDWDEDVH�IRU�WKHVH�FRQQHFWLRQ�FRQWH[W�W\SHV"�6XUH�³�WKDW·V�HDV\�
sqlj -user@Pilots=pilots/ace -user@Jets=jets/stratos MyFile.sqlj

5HI�� 6HH�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����6HFWLRQ�´&RQQHFWLRQ�&RQWH[WVµ�
5HI�� 7KH�FRUUHVSRQGLQJ�GHPR�LV��>2UDFOH�+RPH@/sqlj/demo/MultiSchemaDemo.sqlj�
([HUFLVH����� �
��:KDW�KDSSHQV�LI�\RX�RPLW�WKH�VHWWLQJ�-user@Jets=jets/stratos"

:KDW�KDSSHQV�LI�\RX�UHSODFH�-user@Jets=jets/stratos�ZLWK�-user=jets/stratos"
:KDW�KDSSHQV�LI�\RX�UHSODFH�ERWK�SUHFHGLQJ�-user�VHWWLQJV�ZLWK�-user=pilots/ace"

([HUFLVH������


��&RXOG�ZH�DFKLHYH�WKH�VDPH�IXQFWLRQDOLW\�ZLWKRXW�LQWURGXFLQJ�FRQQHFWLRQ�FRQWH[W�W\SHV"�:K\�RU�ZK\�QRW"�([SODLQ�

����/(7·6�*(7�2%-(&7,9(

1RZ�ZKDW�DERXW�WKRVH�64/�REMHFWV��WKH�64/�5()V�DQG�9$55$<6�1HVWHG�7DEOHV"�<HV��64/-�VXSSRUWV�DOO�WKHVH�IHDWXUHV�RI
2UDFOH�64/��<RX�FDQ�XVH�WKH�´UDZµ�UHSUHVHQWDWLRQV��oracle.sql.STRUCT�REF�ARRAY��IRU�WKHVH�W\SHV�³�DW�OHDVW�IRU
UHFHLYLQJ�YDOXHV�IURP�WKH�GDWDEDVH�

+RZHYHU��IRU�IXOO�IXQFWLRQDOLW\��\RX�VKRXOG�XVH�-3XEOLVKHU�ZUDSSHU�FODVVHV�IRU�WKHVH�64/�W\SHV��7KLV�LV�D�IRXU�VWHS�SURFHVV�

��� &UHDWH�\RXU�64/�W\SH�LQ�WKH�GDWDEDVH�³�IRU�H[DPSOH�$''5(66�
��� 8VH�WKH�-3XEOLVKHU�WR�FUHDWH�D�-DYD�ZUDSSHU�FODVV�IRU�WKH�64/�$''5(66�W\SH�LQ�WKH�ILOH�Address.java��)RU�HDFK

DWWULEXWH�$775�LQ�WKH�64/�W\SH��WKH�Address�FODVV�ZLOO�FRQWDLQ�setAttr()�DQG�getAttr()�VHWWHU�JHWWHU�PHWKRGV�
     jpub -sql=Address -user=scott/tiger -url=jdbc:oracle:oci8:@

��� &RPSLOH�Address.java�
     javac Address.java

4. 1RZ�\RX�FDQ�XVH�WKH�-DYD�$GGUHVV�FODVV��DV�LI�LW�ZHUH�D�EXLOW�LQ�W\SH�WKDW�\RX�FDQ�UHFHLYH�IURP�WKH�GDWDEDVH��RU�VHQG�WR�WKH
GDWDEDVH��<RX�MXVW�FRPSLOH�DQG�UXQ�\RXU�64/-�SURJUDP�QRUPDOO\�
     sqlj MyFile.sqlj

(DV\��LVQ·W�LW"�2I�FRXUVH��WKHUH�DUH�D�ZKROH�ORW�RI�DGGLWLRQDO�GHWDLOV�WKDW�ZH�RPLWWHG��*HW�WKH�IXOO�SLFWXUH�IURP�WKH�IROORZLQJ
VRXUFHV�
5HI�� 64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU���´2EMHFWV�DQG�&ROOHFWLRQVµ�
5HI�� 7HFKQLFDO�:KLWHSDSHU�´8VLQJ�2UDFOH�2EMHFWV�LQ�64/-�3URJUDPVµ�DW�>2UDFOH�+RPH@/sqlj/doc/sqlj-objects.pdf�
5HI�� -3XEOLVKHU�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH�
5HI�� 'HPR�ILOHV�LQ�>2UDFOH�+RPH@/sqlj/demo/Objects/�DQG�>2UDFOH�+RPH@/sqlj/demo/jpub/�
([HUFLVH����� �
��7U\�RXW�WKH�REMHFWV�IHDWXUHV�XVLQJ�WKH�GHPRV�SURYLGHG�LQ�WKH�Objects�DQG�jpub�GLUHFWRULHV�

([HUFLVH������

��%RWK�-3XEOLVKHU�DQG�64/-�DOVR�VXSSRUW�WKH�-'%&�����java.sql.SqlData�LQWHUIDFH��7UDQVIRUP�VRPH�RI�WKH�GHPRV�ZULWWHQ�XVLQJ
WKH�CustomDatum�LQWHUIDFH�WR�SqlData��:KDW�DUH�WKH�OLPLWDWLRQV�RI�XVLQJ�SqlData"�:KDW�DUH�WKH�DGYDQWDJHV"

([HUFLVH������

��-3XEOLVKHU�SURYLGHV�D�VWURQJ�W\SH�DVVRFLDWLRQ�EHWZHHQ�D��JHQHUDWHG��-DYD�FODVV�DQG�D�64/�W\SH��7KHUH�DUH�VHYHUDO�-DYD�FODVVHV��VXFK�DV
oracle.sql.STRUCT��REF��DQG�ARRAY��DV�ZHOO�DV�WKHLU�-'%&�����FRXQWHUSDUWV��java.sql.Struct��Ref��DQG�Array��WKDW�\RX
FDQ�XVH�LQVWHDG�RI�WKH�-3XEOLVKHU�JHQHUDWHG�FODVVHV��:KDW�OLPLWDWLRQV�ZRXOG�\RX�H[SHFW�ZKHQ�XVLQJ�WKHVH�´JHQHULFµ�ZUDSSHU�FODVVHV"
&RQVLGHU�UHWULHYLQJ�D�YDOXH�LQ�D�6(/(&7�FROXPQ��SDVVLQJ�LW�DV�DQ�,1�SDUDPHWHUV��DQG�UHFHLYLQJ�LW�DV�DQ�287�SDUDPHWHUV�
1RZ�ZULWH�64/-�FRGH�WR�GLVFRYHU�DFWXDO�OLPLWDWLRQV��:K\�GR�WKHVH�H[LVW"

�����678)),1*�64/-�,172�7+(�6(59(5
1R�ZD\��-RVp��:H�GR�QRW�KDYH�VSDFH�RU�WLPH�WR�H[SODLQ�WKLV�KHUH��,I�\RX�XVHG�WKH�Oracle.connect()�PHWKRG�DQG�D�GHIDXOW
FRQWH[W�RQ�\RXU�64/�VWDWHPHQWV��\RX�VKRXOG�EH�LQ�JRRG�VKDSH�WR�GHEXJ�DQG�WHVW�\RXU�64/-�SURJUDP�RQ�WKH�FOLHQW��7KHQ�\RX
´VWXII�LWµ�LQWR�WKH�VHUYHU�XVLQJ�WKH�IROORZLQJ�VWHSV��QDWXUDOO\��YDULDWLRQV�RQ�WKLV�WKHPH�DERXQG���

��� &RPSLOH�DQG�jar�\RXU�SURJUDP��FOLHQW�VLGH��IRU�XSORDG�WR�WKH�VHUYHU�
��� /RDG�\RXU�SURJUDP�LQWR�WKH�VHUYHU�ZLWK�loadjava�
��� 3XEOLVK�RQH�RU�PRUH�SXEOLF�VWDWLF�PHWKRGV�RI�\RXU�DSSOLFDWLRQ�DV�64/�VWRUHG�SURFHGXUHV�RU�IXQFWLRQV�
��� 5XQ�\RXU�SURJUDP�IURP�64/��WKDW�LV�IURP�D�64/�HQYLURQPHQW��RU�IURP�D�64/-�-'%&�RU�DQ\�RWKHU�FOLHQW�
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+HUH�ZH�MXVW�SDVV�D�IHZ�WLSV�DORQJ�WKDW�UHODWH�WR�WKH�FOLHQW�VLGH�FRPSLODWLRQ�6WHS���

:DUQLQJ���8VH�WKH�-ser2class�RSWLRQ�WR�FRQYHUW��ser�ILOHV�LQWR��class�ILOHV��7KLV�XVXDOO\�PDNHV�WKH�-6HUYHU�PXFK�KDSSLHU�
8VH�WKH�-d�RSWLRQ�WR�GHVLJQDWH�D�URRW�GLUHFWRU\�XQGHU�ZKLFK�DOO�WKH�64/-�JHQHUDWHG��class��DQG�SRVVLEO\��ser�
ILOHV�ZLOO�EH�SODFHG�
    sqlj -ser2class -d URRWGLU *.sqlj *.java
&RS\�DQ\��properties�ILOHV�WKDW�\RX�UHTXLUH�LQWR�WKH�DSSURSULDWH�ORFDWLRQ�XQGHU�URRWGLU�
&KDQJH�WR�URRWGLU��EHIRUH�LVVXLQJ��jar cvf0 P\MDU.jar *� WKHQ�XSORDG�P\MDU�jar�ZLWK loadjava.

5HI�� $Q�HQWLUH�PDQXDO�-DYD�6WRUHG�3URFHGXUH�'HYHORSHU·V�*XLGH�LV�GHYRWHG�WR�WKLV�WRSLF�
5HI�� 64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU����´64/-�LQ�WKH�6HUYHUµ�GLVFXVVHV�64/-�VSHFLILF�DVSHFWV�LQ�GHSWK�
5HI�� <RX�FDQ�ILQG�GHPR�ILOHV�LQ�>2UDFOH�+RPH@/sqlj/demo/server/�

����,61·7�,7�³�3257$%/(�
1RZ�WKDW�ZH�KDYH�LQWURGXFHG�DOO�WKHVH�JUHDW�2UDFOH�IHDWXUHV�³�KRZ�FDQ�ZH�JHW�ULG�RI�WKHP�DQG�SXW�WKH��2UDFOH�*HQLH�EDFN�LQ
LWV�ERWWOH"��)LUVW�RII��\RX�ZDQW�WR�WXUQ�RQ�SRUWDELOLW\�ZDUQLQJV��VR�\RX�JHW�QRWLILHG�DERXW�2UDFOH�VSHFLILF�W\SH�XVDJH�

sqlj -warn=portable …

1RWH�WKDW�VRPH�W\SHV��VXFK�DV�LWHUDWRUV�DQG�UHVXOW�VHWV��DUH�QRW�2UDFOH�VSHFLILF��SHU�VH��EXW�WKH�VWDQGDUG�64/-�GULYHU�GRHV�QRW
OHW�\RX�XVH�WKHP�DV�SDUDPHWHUV�RU�LQ�LWHUDWRU�FROXPQV��<RX·OO�VHH�ZDUQLQJV�LQ�WKHVH�FDVHV��DV�ZHOO��6HFRQGO\��\RX�VKRXOG�DYRLG
WKH�XVH�RI�2UDFOH�VSHFLILF�64/�FRQVWUXFWV�VXFK�DV�3/�64/�³�\RX�QHHG�VRPH�NLQG�RI�VWDQGDUG�64/�JUDPPDU�LQ�\RXU
64/&KHFNHU�FRPSRQHQW��7KHUH�LV�JRRG�QHZV�DQG�EDG�QHZV�RQ�WKLV��7KH�JRRG�QHZV�LV�WKDW�ZH�KDYH�D�GHPR�LQ�>2UDFOH
+RPH@/sqlj/demo/components�ZLWK�QHZ�64/�FKHFNHUV��ParsingJdbcChecker�DQG�ParsingOfflineChecker�
WKDW�XVH�DQ�DFWXDO�64/�JUDPPDU�WR�FKHFN�WKH�V\QWD[�RI�\RXU�64/�VWDWHPHQWV��(YHQ�EHWWHU��\RX�JHW�WKH�VRXUFH�IRU�WKLV
JUDPPDU�DQG�FDQ�PRGLI\�LW�WR�\RXU�KHDUW·V�FRQWHQW��2Q�WKH�GRZQVLGH��WKLV�FKHFNHU�LV�QRW�SDUW�RI�WKH�2UDFOH�64/-�SURGXFW
DQG��WKHUHIRUH��XQVXSSRUWHG�
5HI�� 6HH�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��&KDSWHU���´7UDQVODWRU�&RPPDQG�/LQH�DQG�2SWLRQVµ��6HFWLRQ�´%DVLF�7UDQVODWRU�2SWLRQVµ���´5HSRUWLQJ�DQG

/LQH�0DSSLQJ�2SWLRQVµ�
([HUFLVH����� �
��*R�WR�>2UDFOH�+RPH@/sqlj/demo/checker/components�DQG�NLFN�WKH�WLUHV�RI�WKH�SDUVLQJ�FKHFNHU�

([HUFLVH������
��:ULWH�VRPH�2UDFOH�VSHFLILF�FRGH�DQG�WHVW�WKH�-warn=portable�IODJ�DQG�WKH�SDUVLQJ�FKHFNHU�RQ�LW�

([HUFLVH������

��7KHUH�LV�RQH�VHW�RI�W\SHV�WKDW�DUH�QRW�2UDFOH�VSHFLILF��EXW�\RX�ZLOO�VWLOO�VHH�SRUWDELOLW\�ZDUQLQJV�DERXW�WKHP��:KLFK�RQHV"�:K\"�+LQW��WKH
64/-�������UXQWLPH�LV�EXLOW�XQGHU��-'.�����

([HUFLVH������


��,PSURYH�WKH�64/�JUDPPDU���D��5HZULWH�WKH�JUDPPDU���<HV��LW�ZDV�D�TXLFN�KDFN����E��,PSURYH�HUURU�UHFRYHU\�DQG�HUURU�PHVVDJHV�
�F��0DNH�LW�UHFRJQL]H�64/����(QWU\�/HYHO�RQO\���G��0DNH�LW�UHFRJQL]H�\RXU�IDYRULWH�IODYRU�RI�64/�

����*,9(�0(�63(('�25�«�025(�63(('�
<RX�VD\�\RX�ZDQW�VSHHG��VSHHG��DQG�PRUH�VSHHG"�,W·V�FRPLQJ�WR�\RX�LQ�WKH�������64/-�UHOHDVH��$QG�\RX�FDQ�SLFN�LW�XS�ZLWK
OLWWOH�RU�QR�HIIRUW�³�FRPSDUHG�WR�XVLQJ�-'%&��%XFNOH�XS��DV�ZH�SXW�WKH�SHGDO�WR�WKH�PHWDO��,Q�WKH�H[DPSOHV�EHORZ�ZH�DVVXPH
WKDW�\RXU�SURJUDP�XVHV�RQO\�WKH�GHIDXOW�FRQQHFWLRQ�FRQWH[W��2WKHUZLVH��DQ\�UHTXLUHG�ExecutionContext�DQG�-'%&
Connection�REMHFWV�ZLOO�KDYH�WR�EH�REWDLQHG�IURP�\RXU�DFWXDO�FRQQHFWLRQ�FRQWH[W�LQVWDQFH�

63(('�7+528*+�67$7(0(17�&$&+,1*��%\�GHIDXOW��64/-�DXWRPDWLFDOO\�FDFKHV�WKH�ODVW�ILYH�64/-�VWDWHPHQWV�WKDW�\RX
H[HFXWHG�RQ�D�JLYHQ�FRQQHFWLRQ��([HFXWLRQ�WLPH�LV�FXW�XS�WR�����LI�D�VWDWHPHQW�FDQ�EH�SXOOHG�IURP�WKH�FDFKH��,I�\RX�OLNH�WR�
\RX�FDQ�DOVR�VHW�D�VSHFLILF�VWDWHPHQW�FDFKH�VL]H�GXULQJ�64/-�WUDQVODWLRQ�RU�SURILOH�FXVWRPL]DWLRQ�DV�IROORZV�

sqlj -P-Cstmtcache= FDFKH6L]H …
1RZ�ZKDW�GRHV�D�FDFKH6L]H�RI���GR"�<HS��LW�WXUQV�RII�WKH�FDFKH��8VH�LW�WR�VHH�KRZ�\RXU�SURJUDP�SHUIRUPHG�XQGHU�WKH�SUHYLRXV
YHUVLRQV�RI�64/-��2U��PRUH�VHQVLEO\��VHW�LW�WR�D�KLJKHU�YDOXH�

63(('�7+528*+�%$7&+,1*��64/-�QRZ�DOVR�VXSSRUWV�EDWFKLQJ�WKURXJK�WKH�setBatching()�DQG�setBatchLimit()
PHWKRGV�RQ�WKH�ExecutionContext��

ExecutionContext ec = DefaultContext.getDefaultContext().getExecutionContext();
ec.setBatching(true);

7KLV�WXUQV�RQ�EDWFKLQJ�RI�,16(57��'(/(7(��DQG�83'$7(�VWDWHPHQWV�LQ�\RXU�64/-�SURJUDP��,I�WKH�VDPH�'0/�VWDWHPHQW
LV�H[HFXWHG�UHSHDWHGO\�³VXFK�DV�LQ�D�ORRS³�WKH�SDUDPHWHU�ELQGLQJV�DUH�FROOHFWHG��)LQDOO\��ZKHQ�H[HFXWLRQ�PRYHV�WR�D
GLIIHUHQW�64/-�VWDWHPHQW��WKH�FROOHFWHG�VHW�RI�SDUDPHWHUV�LV�ERXQG�WKURXJK�DQ�DUUD\�ELQG�DQG�H[HFXWHG�DV�D�VLQJOH�VWDWHPHQW�
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63(('�7+528*+�52:�35()(7&+,1*��<RX�FDQ�DOVR�VHW�D�URZ�SUHIHWFK�VL]H�IRU�\RXU�TXHULHV��WKH�GHIDXOW�VL]H�LV�����WR�VDYH�RQ
URXQG�WULSV�WR�WKH�GDWDEDVH�
OracleConnection conn = (OracleConnection) DefaultContext.getContext().getConnection();
conn.setDefaultRowPrefetch(SUHIHWFK6L]H);
63(('�7+528*+�+,176�)25�9$5,$%/(�6,=(�3$5$0(7(56��,I�\RX�XVH�YDULDEOH�VL]H�64/�W\SHV��VXFK�DV�&+$5��9$5&+$5�
RU�5$:�DV�ELQG�SDUDPHWHUV�LQ�\RXU�64/-�VWDWHPHQWV��WKHQ�-'%&�KDV�WR�SUHSDUH�IRU�WKH�ZRUVW�FDVH��VXFK�DV�D�3/�64/
IXQFWLRQ�UHWXUQLQJ���N%�RI�FKDUDFWHU�GDWD���2IWHQ��\RX�NQRZ�WKH�DFWXDO�PD[LPXP�VL]H��LQ�E\WHV���RI�WKHVH�SDUDPHWHUV�DKHDG�RI
WLPH�DQG�FDQ�JLYH�D�KLQW�WR�WKH�XQGHUO\LQJ�-'%&�HQJLQH��$Q�H[DPSOH�

#sql s = { /*(10)*/ VALUES( to_uppercase(:t/*(10)*/) ) };

7KH�VL]H�KLQW�LV�DOZD\V�JLYHQ�DV�D�FRPPHQW�/*(VL]H)*/�LPPHGLDWHO\�DIWHU�WKH�KRVW�YDULDEOH��RU�KRVW�H[SUHVVLRQ���RU�³LI�WKLV�LV
WKH�UHWXUQ�YDOXH�IRU�D�IXQFWLRQ³�DV�WKH�ILUVW�FRPPHQW�LQ�WKH�64/�VWDWHPHQW��<RX�VWLOO�KDYH�WR�WHOO�64/-�DW�WUDQVODWLRQ�RU�DW
FXVWRPL]DWLRQ�WLPH�WR�SLFN�XS�WKHVH�KLQWV�WKURXJK�WKH�-P-Coptparams�IODJ�

sqlj -P-Coptparams …

,I�\RX�XVH�D�VSHFLILF�VWDWHPHQW�FDFKH�VL]H�DQG�SDUDPHWHU�VL]H�KLQWV��\RX�PXVW�VSHFLI\�ERWK�IODJV�DW�WKH�VDPH�WLPH�

:DUQLQJ���$�IL[HG��OLPLWHG�QXPEHU�RI�VWDWHPHQW�FXUVRUV�LV�DYDLODEOH�WR�\RXU�64/-�SURJUDP�SHU�-'%&�FRQQHFWLRQ���QRW�SHU
64/-�FRQQHFWLRQ�FRQWH[W��7KH�64/-�VWDWHPHQW�FDFKH�HIIHFWLYHO\�UHGXFHV�WKH�QXPEHU�RI�VWDWHPHQW�FXUVRUV�DYDLODEOH
WR�-'%&�

:DUQLQJ���,I�\RX�WXUQ�EDWFKLQJ�RQ��DOVR�VHW�DQ�XSSHU�EDWFK�OLPLW�ZLWK�ec.setBatchLimit(VL]H��WR�QRW�UXQ�RXW�RI�PHPRU\�
5HI�� 6HH�64/-�'HYHORSHU·V�*XLGH�DQG�5HIHUHQFH��$SSHQGL[�$�´3HUIRUPDQFH�DQG�'HEXJJLQJµ��6HFWLRQ�´3HUIRUPDQFH�(QKDQFHPHQW�)HDWXUHVµ�
5HI�� )RU�GHPRV��VHH�>2UDFOH�+RPH]/demo/PrefetchDemo.sqlj�DQG�>2UDFOH�+RPH@/sqlj/demo/performance/�
([HUFLVH����� �
��5XQ�WKH�SHUIRUPDQFH�GHPRV��:KLFK�RI�WKH�RSWLPL]DWLRQV�DSSHDUV�WR�RIIHU�WKH�PRVW�LPSURYHPHQW"

([HUFLVH������
��:ULWH�D�SURJUDP�WKDW�ZLOO�FRQVWDQWO\�RYHUIORZ�D�ILYH�HOHPHQW�VWDWHPHQW�FDFKH��1RZ�GHPRQVWUDWH�FDFKLQJ�E\�LQFUHDVLQJ�WKH�FDFKH�VL]H�

([HUFLVH������

��:ULWH�D�SURJUDP�WKDW�VKRZV�WKDW�-'%&�DQG�64/-�XVH�VWDWHPHQW�KDQGOHV�IURP�WKH�VDPH�XQGHUO\LQJ�FRQQHFWLRQ�

([HUFLVH������
��:KDW�KDSSHQV�ZKHQ�WKH�H[HFXWLRQ�RI�D�EDWFKHG�VWDWHPHQW�UHVXOWV�LQ�DQ�HUURU"�:KHQ�ZLOO�\RX�GHWHFW�WKLV"�'HPRQVWUDWH�

([HUFLVH������
��,I�\RX�KDYH�VHYHUDO�GLIIHUHQW�'0/�VWDWHPHQWV�LQ�D�ORRS��EDWFKLQJ�ZLOO�QRW�ZRUN��&DQ�\RX�JLYH�D�ZRUNDURXQG�IRU�WKLV"�'HPRQVWUDWH�

([HUFLVH������
��6KRZ�ZKDW�KDSSHQV�ZKHQ�WKH�SDUDPHWHU�VL]H�KLQWV�LQ�\RXU�64/-�SURJUDP�DUH�H[FHHGHG��5HDG�XS�RQ�WKH�-P-Coptparams�DQG
�-P-Coptparamdefaults�IODJV��DQG�GHPRQVWUDWH�WKH�XVH�RI�GHIDXOW�SDUDPHWHU�KLQWV�

����&/$66<�.,1'6�2)�,7(5$7256
64/-�LWHUDWRU�W\SHV�KDYH�VRPH�´REMHFW�IODYRUµ�EXW�GR�QRW�IHHO�OLNH�JHQXLQH�REMHFWV��<RX�PLJKW�ZLVK�WKDW�\RX�FRXOG�HQGRZ�DQ
LWHUDWRU�ZLWK�D�GLIIHUHQW�FKDUDFWHU�IURP�WKDW�ZKLFK�64/-�JHQHUDWHV��5ROO�\RXU�RZQ�E\�VXEFODVVLQJ�DQ�LWHUDWRU�W\SH�DQG
SURYLGLQJ�\RXU�RZQ��DGG�RQ��EHKDYLRU��,Q�WKH�IROORZLQJ�H[DPSOH��ZH�DVVXPH�WKDW�ZH�DOUHDG\�KDYH�DQ�Emp�FODVV�

#sql iterator Iter(String ename, int empno);
class SubIter extends Iter {
   SubIter(sqlj.runtime.profile.RTResultSet rs) throws SQLExecption { super(rs); }

         Emp getEmp() { return new Emp( ename(), empno() ); }
}
…
SubIter iter;
#sql iter = { SELECT * FROM EMP };
while (iter.next()) { System.out.println(iter.getEmp()); }

1RWH�WKH�FRQVWUXFWRU�6XEFODVV(sqlj.runtime.profile.RTResultSet)�WKDW�SOXJV�LQWR�WKH�FRUUHVSRQGLQJ�VXSHUFODVV�
([HUFLVH����� �
��3OD\�ZLWK�WKH�H[DPSOH�LQ�>2UDFOH�+RPH@/sqlj/demo/SubclassIterDemo.sqlj��:KDW�DUH�VRPH�LQWHUHVWLQJ�QHZ�EHKDYLRUV�IRU

LWHUDWRUV"�:ULWH�PRUH�H[DPSOHV�

([HUFLVH������


��:ULWH�D�SURJUDP�WKDW�JHQHUDWHV�DQ�LWHUDWRU�GHFODUDWLRQ�WRJHWKHU�ZLWK�D�VXEFODVV�WKDW�H[KLELWV�XVHIXO�EHKDYLRU��VXFK�DV�UHWULHYLQJ�WKH�HQWLUH
UHVXOW�VHW�DV�D�FROOHFWLRQ��SURYLGLQJ�W\SHG�URZ�REMHFWV��SURYLGLQJ�XSGDWHDEOH�W\SHG�URZ�REMHFWV��DQG�VR�RQ�

<28�+$9(�12:�%(&20(�$�64/-�*858

<RX�PDGH�LW��,W·V�WLPH�WR�JHW�D�OLIH�DQG�KDYH�VRPH�IXQ�


