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,QWHURSHUDELOLWj�QHL�VLVWHPL�GL

JHVWLRQH�GHL�GDWL

2

6RPPDULR

❚ ,QWURGX]LRQH
❚ $UFKLWHWWXUD�GL�ULIHULPHQWR�SHU�2'%&�-'%&
❚ )OXVVR�DSSOLFD]LRQL
❚ 2'%&

❙ DUFKLWHWWXUD
❙ OLYHOOL�GL�FRQIRUPLWj
❙ LO�IOXVVR�JHQHUDOH�GL�XQ¶DSSOLFD]LRQH�2'%&
❙ OH�SULPLWLYH�DWWUDYHUVR�XQ�HVHPSLR
❙ 2'%&�LQ�2UDFOH

❚ -'%&
❙ DUFKLWHWWXUD
❙ WLSRORJLH�GL�GULYHU
❙ OH�FODVVL�SULQFLSDOL
❙ LO�IOXVVR�JHQHUDOH�GL�XQ¶DSSOLFD]LRQH�2'%&
❙ L�PHWRGL�DWWUDYHUVR�XQ�HVHPSLR
❙ -'%&�LQ�2UDFOH
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,QWURGX]LRQH

❚ ,O�SUREOHPD�SULQFLSDOH�QHOOH�DUFKLWHWWXUH�FOLHQW�VHUYHU�q
O¶HVLVWHQ]D�GL�FOLHQW�HWHURJHQHL�
❙ %DFNHQG��GDWDEDVH�VHUYHU
❙ )URQWHQG��JXL�IRUPV�LQWHUIDFFLH�ZHE

❚ 1DVFH�LO�SUREOHPD�GL�FDSLUH�FRPH�OH�DSSOLFD]LRQL�FOLHQW�SRVVDQR
FRPXQLFDUH�FRQ�LO�VHUYHU�
❙ FRPH�GHVFULYHUH�OH�TXHU\
❙ FRPH�GHVFULYHUH�L�ULVXOWDWL�GHOOH�TXHU\

❚ 3ULPD�VROX]LRQH��XVR�64/
❙ 6YDQWDJJL��FDPELDQGR�VHUYHU�SRWUHEEH�HVVHUH�QHFHVVDULR�FDPELDUH

LO�FOLHQW��LQ�TXDQWR�OR�VSHFLILFR�GLDOHWWR�64/�SRWUHEEH�FDPELDUH

❚ 1HFHVVLWj�GL�DFFHGHUH�L�GDWL�LQ�PRGR�LQWHURSHUDELOH��FLRq
LQGLSHQGHQWH�GDOOR�VSHFLILFR�VHUYHU�FRQVLGHUDWR
❙ VH�FDPELD�LO�VHUYHU�QRQ�FDPELD�O¶DSSOLFD]LRQH
❙ L�WHPSL�GL�VYLOXSSR�DSSOLFD]LRQL�FOLHQW�VL�ULGXFRQR

4

,QWURGX]LRQH

❚ /¶LQWHURSHUDELOLWj�UDSSUHVHQWD�LO�SUREOHPD�SULQFLSDOH�QHOOR�VYLOXSSR�GL
DSSOLFD]LRQL�HWHURJHQHH�SHU�VLVWHPL�GLVWULEXLWL

❚ 5LFKLHGH�OD�GLVSRQLELOLWj�GL�IXQ]LRQL�GL�DGDWWDELOLWj�H�GL�FRQYHUVLRQH
FKH�UHQGDQR�SRVVLELOH�OR�VFDPELR�GL�LQIRUPD]LRQH�WUD�VLVWHPL��UHWL�HG
DSSOLFD]LRQL��DQFKH�VH�HWHURJHQHL

❚ O¶LQWHURSHUDELOLWj�q�UHVD�SRVVLELOH�GDOO¶XWLOL]]R�GL�SURWRFROOL�VWDQGDUG
FRPH�)73��6073�0,0(��HFF�

❚ ,Q�ULIHULPHQWR�DL�VLVWHPL�GL�JHVWLRQH�GHL�GDWL��O¶LQWHURSHUDELOLWj�KD
ULFKLHVWR�OR�VYLOXSSR�GL�VWDQGDUG�DGHJXDWL��QHOOD�IRUPD�GL�$3,
�$SSOLFDWLRQ�3URJUDP�,QWHUIDFH�
❙ 2'%&
❙ -'%&
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,QWURGX]LRQH

❚ 3HU�FRPSUHQGHUH�OD�QHFHVVLWj�GL�FRPXQLFDUH�DWWUDYHUVR
$3,�FRQ�XQ�'%06��FRQVLGHULDPR�FRPH�VLD�SRVVLELOH�LQ
JHQHUDOH�UHDOL]]DUH�TXHVWD�FRPXQLFD]LRQH�
❙ HPEHGGHG�64/
❙ PRGXOL�64/
❙ FDOO�OHYHO�LQWHUIDFH��&/,�

6

,QWURGX]LRQH

❚ (PEHGGHG�64/�
❙ 64/�³LQVHULWR´�LQ�XQ�OLQJXDJJLR�GL�SURJUDPPD]LRQH
❙ VWDWHPHQW�SURFHVVDWL�GD�XQR�VSHFLDOH�SUHFRPSLODWRUH
❙ YLVWR�LQ�'%�
❙ SXz�HVVHUH�

❘ VWDWLFR��VWDWHPHQW�QRWL�D�FRPSLOH�WLPH�
❘ GLQDPLFR��VWDWHPHQW�JHQHUDWL�D�UXQ�WLPH�

❙ PHFFDQLVPR�GL�LQWHUD]LRQH�VWDQGDUG�PD�LO�FRGLFH�GLSHQGH�GDO
'%06�SUHVFHOWR

❘ FDPELDQGR�'%06�O¶DSSOLFD]LRQH�GHYH�HVVHUH�QXRYDPHQWH�FRPSLODWD

❙ (VHPSLR��SHU�-DYD�64/-
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,QWURGX]LRQH

❚ 0RGXOL�64/
❙ XQ�PRGXOR�FRQVLVWH�GL�XQ�JUXSSR�GL�SURFHGXUH��FKLDPDWH�GD�XQ

OLQJXDJJLR�GL�SURJUDPPD]LRQH�RVSLWH��RJQL�SURFHGXUD�FRQWLHQH�XQ
VLQJROR�VWDWHPHQW�64/

❙ XQ�PRGXOR�SXz�HVVHUH�LQWHUSUHWDWR�FRPH�XQ�RJJHWWR�GL�OLEUHULD�OHJDWR�DO
FRGLFH�DSSOLFDWLYR

❙ TXHVWR�FROOHJDPHQWR�GLSHQGH�GDOO¶LPSOHPHQWD]LRQH�
❘ OH�SURFHGXUH�SRVVRQR�HVVHUH�FRPSLODWH�H�OLQNDWH�DO�FRGLFH�DSSOLFDWLYR
❘ SRVVRQR�HVVHUH�FRPSLODWH�H�PHPRUL]]DWH�QHO�'%06�H�FKLDPDWH�GDO�FRGLFH

DSSOLFDWLYR
❘ SRVVRQR�HVVHUH�LQWHUSUHWDWH

❙ FKLDUD�VHSDUD]LRQH�WUD�VWDWHPHQW�64/�H�OLQJXDJJLR�GL�SURJUDPPD]LRQH
❙ PHFFDQLVPR�GL�LQWHUD]LRQH�VWDQGDUG�PD�LO�FRGLFH�GLSHQGH�GDO�'%06

SUHVFHOWR
❘ FDPELDQGR�'%06�O¶DSSOLFD]LRQH�GHYH�HVVHUH�QXRYDPHQWH�FRPSLODWD

8

,QWURGX]LRQH

❚ (VHPSLR�
❙ LQ�2UDFOH��PRGXOL�VFULWWL�LQ�3/�64/
❙ FRPSLODWL��PHPRUL]]DWL�QHO�'%06
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,QWURGX]LRQH

❚ &DOO�OHYHO�LQWHUIDFH
❙ OLEUHULD�GL�IXQ]LRQL�GHO�'%06�FKH�SRVVRQR�HVVHUH�FKLDPDWH

GDL�SURJUDPPL�DSSOLFDWLYL
❙ VLPLOH�DOOH�WLSLFKH�OLEUHULH�&
❙ SDVVL�WLSLFL�

❘ O¶DSSOLFD]LRQH�HIIHWWXD�XQD�FKLDPDWD�DG�XQD�IXQ]LRQH�&/,�SHU
FRQQHWWHUVL�DO�'%06

❘ O¶DSSOLFD]LRQH�FUHD�XQR�VWDWHPHQW�64/�H�OR�LQVHULVFH�LQ�XQ
EXIIHU��TXLQGL�FKLDPD�XQD�R�SL��IXQ]LRQL�&/,�SHU�LQYLDUH�OR
VWDWHPHQW�DO�'%06�SHU�O¶HVHFX]LRQH

❘ VH�OR�VWDWHPHQW�q�GL�WLSR�6(/(&7��OD�IXQ]LRQH�UHVWLWXLVFH�OH�WXSOH
GHO�ULVXOWDWR

❘ VH�q�GL�WLSR�,16(57��'(/(7(��83'$7(��OD�IXQ]LRQH�UHVWLWXLVFH�LO
QXPHUR�GL�WXSOH�PRGLILFDWH

❘ VH�q�GL�WLSR�''/��QRQ�YLHQH�UHVWLWXLWR�DOFXQ�YDORUH�VLJQLILFDWLYR
❘ O¶DSSOLFD]LRQH�HIIHWWXD�XQD�FKLDPDWD�DG�XQD�IXQ]LRQH�&/,�SHU
GLVFRQQHWWHUVL�GDO�'%06

10

,QWURGX]LRQH

❚ (VHPSLR��OD�&/,�GL�2UDFOH�VL�FKLDPD�2&,��2UDFOH�&DOO
,QWHUIDFH�

❚ (VLVWRQR�DOFXQL�VWDQGDUG�SHU�&/,�
❙ ;�2SHQ�6SHFLILFDWLRQ�64/�&/,
❙ ,62�,(&�64/�&/,
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,QWURGX]LRQH

❚ 7UD�L�WUH�OLYHOOL�GL�LQWHUD]LRQH�SUHFHGHQWL��OH�&/,�VHPEUDQR�LO
PHFFDQLVPR�SL��DGHJXDWR�SHU�JDUDQWLUH�LQWHURSHUDELOLWj�
❙ LQGLSHQGHQWL�GDO�FRGLFH�FOLHQW
❙ O¶DSSOLFD]LRQH�FDPELD�LQWHUD]LRQH�FRQ�LO�VHUYHU�FKLDPDQGR�LQ�PRGR

RSSRUWXQR�OH�IXQ]LRQL�GL�OLEUHULD
❙ FKLDUD�GLVWLQ]LRQH�WUD�LQWHUIDFFLD�HG�LPSOHPHQWD]LRQH
❙ XQD�VWHVVD�DSSOLFD]LRQH�ELQDULD�SXz�IXQ]LRQDUH�FRQVLGHUDQGR�GLYHUVL

'%06

❚ 1HFHVVLWj�GL�VWDQGDUGL]]D]LRQH
❙ OH�DSSOLFD]LRQL�GHYRQR�SRWHUH�DFFHGHUH�'%06�GLYHUVL�XVDQGR�OR

VWHVVR�FRGLFH�VRUJHQWH
❙ OH�DSSOLFD]LRQL�GHYRQR�SRWHUH�DFFHGHUH�'%06�GLYHUVL

VLPXOWDQHDPHQWH
❙ 2'%&��-'%&�VL�SRVVRQR�YHGHUH�FRPH�&/,�RWWHQXWH�FRPH�ULVXOWDWR

GHO�SURFHVVR�GL�VWDQGDUGL]]D]LRQH
❘ 2'%&��OLEUHULD�&
❘ -'%&��OLEUHULD�-DYD

12

$UFKLWHWWXUD�GL�ULIHULPHQWR

API

API
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$SSOLFD]LRQH

❚ 8Q¶DSSOLFD]LRQH�q�XQ�SURJUDPPD�FKH�FKLDPD�VSHFLILFKH
IXQ]LRQL�$3,�SHU�DFFHGHUH�DL�GDWL�JHVWLWL�GD�XQ�'%06

❚ )OXVVR�WLSLFR�
❙ VHOH]LRQH�VRUJHQWH�GDWL��'%06�H�VSHFLILFR�GDWDEDVH��H

FRQQHVVLRQH
❙ VRWWRPLVVLRQH�VWDWHPHQW�64/�SHU�O¶HVHFX]LRQH
❙ UHFXSHUR�ULVXOWDWL�H�SURFHVVDPHQWR�HUURUL
❙ FRPPLW�R�UROOEDFN�GHOOD�WUDQVD]LRQH�FKH�LQFOXGH�OR�VWDWHPHQW

64/
❙ GLVFRQQHVVLRQH

14

'ULYHU�0DQDJHU

❚ Ê�XQD�OLEUHULD�FKH�JHVWLVFH�OD�FRPXQLFD]LRQH�WUD
DSSOLFD]LRQH�H�GULYHU

❚ ULVROYH�SUREOHPDWLFKH�FRPXQL�D�WXWWH�OH�DSSOLFD]LRQL
❙ TXDOH�GULYHU�FDULFDUH��EDVDQGRVL�VXOOH�LQIRUPD]LRQH�IRUQLWH

GDOO¶DSSOLFD]LRQH
❙ FDULFDPHQWR�GULYHU
❙ FKLDPDWH�DOOH�IXQ]LRQL�GHL�GULYHU

❚ O¶DSSOLFD]LRQH�LQWHUDJLVFH�VROR�FRQ�LO�GULYHU�PDQDJHU
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'ULYHU

❚ 6RQR�OLEUHULH�GLQDPLFDPHQWH�FRQQHVVH�DOOH�DSSOLFD]LRQL
FKH�LPSOHPHQWDQR�OH�IXQ]LRQL�$3,

❚ FLDVFXQD�OLEUHULD�q�VSHFLILFD�SHU�XQ�SDUWLFRODUH�'%06
❙ GULYHU�2UDFOH�q�GLYHUVR�GDO�GULYHU�,QIRUPL[

❚ WUDGXFRQR�OH�YDULH�IXQ]LRQL�$3,�QHO�GLDOHWWR�64/�XWLOL]]DWR
GDO�'%06�FRQVLGHUDWR��R�QHOO¶$3,�VXSSRUWDWD�GDO�'%06�

❚ LO�GULYHU�PDVFKHUD�OH�GLIIHUHQ]H�GL�LQWHUD]LRQH�GRYXWH�DO
'%06�XVDWR��LO�VLVWHPD�RSHUDWLYR�H�LO�SURWRFROOR�GL�UHWH

❚ 6L�RFFXSDQR�LQ�SDUWLFRODUH�GL�
❙ LQL]LDUH�WUDQVD]LRQL
❙ VRWWRPHWWHUH�VWDWHPHQW�64/
❙ LQYLDQR�GDWL�H�UHFXSHUDQR�GDWL
❙ JHVWLVFRQR�HUURUL

16

'%06

❚ ,O�'%06�VRVWDQ]LDOPHQWH�ULPDQH�LQDOWHUDWR�QHO�VXR
IXQ]LRQDPHQWR

❚ �ULFHYH�VHPSUH�H�VROR�ULFKLHVWH�QHO�OLQJXDJJLR�VXSSRUWDWR

❚ HVHJXH�OR�VWDWHPHQW�64/�ULFHYXWR�GDO�GULYHU�H�LQYLD�L
ULVXOWDWL
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(VHPSLR

❚ 1HO�VHJXLWR�JOL�HVHPSL�VL�ULIHULUDQQR�DOOD�WDEHOOD�,PSLHJDWL
GHILQLWD�LQ�64/�FRPH�VHJXH�
CREATE TABLE Impiegati

(Matr VARCHAR(4),

 Nome VARCHAR(20),

 Cognome VARCHAR(20),

Manager VARCHAR(4),

Stipendio NUMBER);

18

2'%&��2SHQ�'DWD%DVH�&RQQHFWLYLW\�

❚ 6WDQGDUG�SURSRVWR�GD�0LFURVRIW�QHO�����
❚ 6XSSRUWDWD�GD�SUDWLFDPHQWH�WXWWL�L�VLVWHPL�GL�JHVWLRQH

GDWL�UHOD]LRQDOL
❚ 2IIUH�DOO¶DSSOLFD]LRQH�XQ¶LQWHUIDFFLD�FKH�FRQVHQWH

O¶DFFHVVR�DG�XQD�EDVH�GL�GDWL�QRQ�SUHRFFXSDQGRVL�GL�
❙ LO�SDUWLFRODUH�GLDOHWWR�GL�64/
❙ LO�SURWRFROOR�GL�FRPXQLFD]LRQH�GD�XVDUH�FRQ�LO�'%06
❙ OD�SRVL]LRQH�GHO�'%06��ORFDOH�R�UHPRWR�

❚ q�SRVVLELOH�FRQQHWWHUVL�DG�XQ�SDUWLFRODUH�'%�WUDPLWH
XQD�'61��'DWD�6RXUFH�1DPH���FKH�FRQWLHQH�WXWWL�L
SDUDPHWUL�QHFHVVDUL�DOOD�FRQQHVVLRQH�FRQ�LO�'%�
❙ SURWRFROOR�GL�FRPXQLFD]LRQH
❙ WLSR�GL�VRUJHQWH�GDWL��HV��2UDFOH�'%06�
❙ VSHFLILFR�GDWDEDVH
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19

2'%&

❚ ,O�OLQJXDJJLR�VXSSRUWDWR�GD�2'%&�q�XQ�64/�ULVWUHWWR�
FDUDWWHUL]]DWR�GD�XQ�LQVLHPH�PLQLPDOH�GL�LVWUX]LRQL

❚ 4XHVWD�q�XQD�VFHOWD�REEOLJDWD�VH�VL�YXROH�SHUPHWWHUH�XQ
FDPELR�GL�'%06�ODVFLDQGR�LQDOWHUDWL�L�FOLHQW

❚ ,O�OLQJXDJJLR�SHUPHWWH�GL�HVHJXLUH�TXHU\�VWDWLFKH�SHU
DSSOLFD]LRQL�GL�WLSR�WUDGL]LRQDOH�R�GLQDPLFKH��SHU
DSSOLFD]LRQL�LQWHUDWWLYH

❚ 1HO�SULPR�FDVR�HYHQWXDOL�HUURUL�GL�64/�VRQR�ULSRUWDWL�DO
PRPHQWR�VWHVVR�GHOOD�FRPSLOD]LRQH

❚ $UFKLWHWWXUD�FRQIRUPH�D�TXDQGR�GHVFULWWR�LQ�JHQHUDOH
❚ )XQ]LRQL�LPSOHPHQWDWH�LQ�&��TXLQGL�QRQ�FRPSOHWDPHQWH

SRUWDELOL
❚ q�FRPSDWLELOH�FRQ��;�RSHQ�64/�&/,�H�,62�64/�&/,

20

$UFKLWHWWXUD



11

21

$UFKLWHWWXUD

❚ 'ULYHU�0DQDJHU�
❙ VX�:LQGRZV��IRUQLWR�FRQ�LO�VLVWHPD�RSHUDWLYR
❙ FRQ�/LQX[��GHYH�HVVHUH�LQVWDOODWR

❚ 'ULYHU�
❙ IRUQLWL�FRQ�LO�'%06�D�FXL�VL�ULIHULVFRQR
❙ VSHVVR�LQVWDOODWL�H�UHJLVWUDWL�D�OLYHOOR�'ULYHU�0DQDJHU�TXDQGR�VL

LQVWDOOD�LO�'%06�FOLHQW

22

)XQ]LRQDPHQWR�GL�XQD�TXHU\�2'%&
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&RPH�UHJLVWUDUH�XQD�'61"

❚ ,�GULYHU�2'%&�PHWWRQR�LQ�JHQHUH�D�GLVSRVL]LRQH�WRRO�GL
DPPLQLVWUD]LRQH�FKH�SHUPHWWRQR�GL�VSHFLILFDUH�WXWWL�L
GHWWDJOL�UHODWLYL�DG�XQ�'61��'DWD�6RXUFH�1DPH�

❚ '61��'DWD�6RXUFH�1DPH��q�OD�VWULQJD�FKH�LGHQWLILFD�
❙ WLSR�GL�GULYHU
❙ WLSR�GL�FRPXQLFD]LRQH
❙ WLSR�GL�GDWDEDVH
❙ QRPH�GDWDEDVH

❚ 'RSR�OD�UHJLVWUD]LRQH��TXHVWH�LQIRUPD]LRQL�VRQR�D
GLVSRVL]LRQH�GHO�'ULYHU�0DQDJHU

24

9DQWDJJL�H�VYDQWDJJL

❚ 9DQWDJJL
❙ DVWUD]LRQH��DOPHQR�WHRULFD��ULVSHWWR�DO�'%06�XWLOL]]DWR
❙ GLIIXVLRQH��VXSSRUWDWR�DOPHQR�SDU]LDOPHQWH�GD�PROWL�'%06

FRPPHUFLDOL�H�QRQ
❙ QRQ�PRGLILFD�LO�VHUYHU

❚ 6YDQWDJJL
❙ SHU�RJQL�FRSSLD��SLDWWDIRUPD�FOLHQW��VHUYHU��VHUYH�XQ�GULYHU

VSHFLILFR��VWUDWHJLD�FRPPHUFLDOH�0LFURVRIW�
❙ JUDQ�SDUWH�GHO�ODYRUR�q�GHPDQGDWD�DO�GULYHU��FKH�GLYHQWD�TXLQGL

FUXFLDOH�SHU�LO�IXQ]LRQDPHQWR
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/LYHOOL�GL�FRQIRUPLWj

❚ '%06�GLYHUVL�SRVVRQR�DYHUH�GLYHUVR�SRWHUH�HVSUHVVLYR
❚ ,QROWUH�L�GULYHU�SRVVRQR�LPSOHPHQWDUH�VROR�XQD�SDUWH

GHOOD�OLEUHULD�2'%&
❚ ,�OLYHOOL�GL�FRQIRUPLWj�SHUPHWWRQR�GL�VSHFLILFDUH�

❙ TXDOL�IXQ]LRQL�2'%&�VRQR�LPSOHPHQWDWH�GDO�GULYHU
❘ �OLYHOOR�GL�FRQIRUPLWj�GHOO¶LQWHUIDFFLD�

❙ TXDOL�VWDWHPHQW�64/�LO�'%06�q�LQ�JUDGR�GL�HVHJXLUH
❘ �OLYHOOR�GL�FRQIRUPLWj�64/�

26

/LYHOOL�GL�FRQIRUPLWj�GL�LQWHUIDFFLD

❚ 2JQL�OLYHOOR�GL�FRQIRUPLWj�q�UDSSUHVHQWDWR�GD�XQ�LQVLHPH
GL�IXQ]LRQL�$3,��SHU�FLDVFXQD�GHOOH�TXDOL�YLHQH�VSHFLILFDWD
OD�PRGDOLWj�GL�FKLDPDWD��YLQFROL�VXL�SDUDPHWUL�

❚ /¶DSSOLFD]LRQH�SXz�UHFXSHUDUH�LO�OLYHOOR�GL�FRQIRUPLWj�GHO
GULYHU�LQYRFDQGR�XQD�RSSRUWXQD�IXQ]LRQH�2'%&
�SQLGetInfo �

❚ 6RQR�VWDWL�GHILQLWL�WUH�OLYHOOL�
❙ &RUH��IXQ]LRQDOLWj�GL�EDVH
❙ /LYHOOR����&RUH���IXQ]LRQDOLWj�DGGL]LRQDOL��VXSSRUWDWH�GD�WLSLFL

VLVWHPL�UHOD]LRQDOL��FRPH�WUDQVD]LRQL
❙ /LYHOOR����/LYHOOR�����IXQ]LRQDOLWj�GL�DPPLQLVWUD]LRQH��WUD�FXL

JHVWLRQH�FDWDORJKL
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/LYHOOL�GL�FRQIRUPLWj�64/

❚ 2JQL�GULYHU�GHYH�VXSSRUWDUH�XQD�JUDPPDWLFD�64/���
PLQLPD

❚ (VLVWRQR�DOWUL�OLYHOOL��FKH�SHUPHWWRQR�GL�VXSSRUWDUH�XQ
LQVLHPH�PDJJLRUH�GL�VWDWHPHQW�64/
❙ (QWU\�OHYHO
❙ LQWHUPHGLDWH�OHYHO
❙ IXOO�OHYHO

❚ 3RVVLELOLWj�GL�UHFXSHUDUH�LO�OLYHOOR�FRQ�XQD�RSSRUWXQD
IXQ]LRQH��SQLGetInfo �

28

7LSL�GL�GDWR

❚ 2'%&�XWLOL]]D�GXH�LQVLHPL�GL�WLSL�GL�GDWR�
❙ WLSL�GL�GDWR�64/��XWLOL]]DWL�QHO�GDWDEDVH
❙ WLSL�GL�GDWR�&��GD�XWLOL]]DUH�QHOO¶DSSOLFD]LRQH

❚ 7LSL�GL�GDWR�64/�
❙ RJQL�GDWDEDVH�GHILQLVFH�L�SURSUL�WLSL�GL�GDWR�PHQWUH�2'%&

GHILQLVFH�LGHQWLILFDWRUL�GL�WLSL�GL�GDWR
❙ LO�GULYHU�SRL�VWDELOLVFH�FRPH�TXHVWL�WLSL�GL�GDWR�GHEEDQR�HVVHUH

PDSSDWL�VXJOL�LGHQWLILFDWRUL�2'%&
❙ (VHPSLR��64/B&+$5�LGHQWLILFDWRUH�SHU�&+$5

❚ 7LSL�GL�GDWR�&�
❙ 2'%&�GHILQLVFH�LGHQWLILFDWRUL�SHU�L�WLSL�GL�GDWR�&��64/B&B&+$5�
❙ 2'%&�GHILQLVFH�DQFKH�XQ�PDSSLQJ�GD�WLSL�GL�GDWR�64/�D�WLSL�GL

GDWR�&
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$OFXQL�LGHQWLILFDWRUL�GL�WLSL�GL�GDWR�64/
Typical SQL data

type
SQL_CHAR CHAR(n ) Character string of fixed string length n .
SQL_VARCHAR VARCHAR(n ) Variable-length character string with a maximum 

string length n .
Signed, exact, numeric value with a precision of 
at least p  and scale s. (The maximum precision 
is driver-defined.)

(1 <= p  <= 15; s  <= p ).[4]

Signed, exact, numeric value with a precision p 
and scale s

(1 <= p  <= 15; s  <= p ).[4]

Exact numeric value with precision 5 and scale 0
(signed:
–32,768 <= n  <= 32,767, unsigned:

0 <= n  <= 65,535)[3].
Exact numeric value with precision 10 and scale 
0
(signed:
–2[31] <= n  <= 2[31] – 1, unsigned:

0 <= n  <= 2[32] – 1)[3].
SQL_REAL REAL Signed, approximate, numeric value with a binary 

precision 24 (zero or absolute value 10[–38] to 
10[38]).

SQL_INTEGER INTEGER

SQL type identifier Typical type description

SQL_DECIMAL DECIMAL(p ,s )

SQL_NUMERIC NUMERIC(p ,s )

SQL_SMALLINT SMALLINT

30

$OFXQL�LGHQWLILFDWRUL�GL�WLSL�GL�GDWR�64/

Typical SQL data

type
SQL_FLOAT FLOAT(p ) Signed, approximate, numeric value with a binary 

precision of at least p . (The maximum precision 

is driver-defined.)[5]

SQL_DOUBLE DOUBLE PRECISION Signed, approximate, numeric value with a binary 
precision 53 (zero or absolute value 10[–308] to 
10[308]).

SQL_BIT BIT Single bit binary data.[8]

Exact numeric value with precision 19 (if signed) 
or 20 (if unsigned) and scale 0
(signed:
–2[63] <= n  <= 2[63] – 1,
unsigned:

0 <= n  <= 2[64] – 1)[3],[9].
SQL_BINARY BINARY(n ) Binary data of fixed length n .[9]

SQL_TYPE_TIME[6] TIME(p ) Hour, minute, and second fields, with valid values 
for hours of 00 to 23, valid values for minutes of 
00 to 59, and valid values for seconds of 00 to 
61. Precision p  indicates the seconds precision.

SQL_TYPE_TIMESTAMP[6] TIMESTAMP(p ) Year, month, day, hour, minute, and second 
fields, with valid values as defined for the DATE 
and TIME data types.

SQL type identifier Typical type description

SQL_TYPE_DATE[6] DATE

SQL_BIGINT BIGINT

Year, month, and day fields, conforming to the
rules of the Gregorian calendar
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$OFXQL�LGHQWLILFDWRUL��GL�WLSL�GL�GDWR�&

C type identifier ODBC C typedef C type

SQL_C_CHAR SQLCHAR * unsigned char *
SQL_C_SSHORT SQLSMALLINT short int
SQL_C_USHORT SQLUSMALLINT unsigned short int
SQL_C_SLONG SQLINTEGER long int
SQL_C_ULONG SQLUINTEGER unsigned long int
SQL_C_FLOAT SQLREAL float
SQL_C_DOUBLE SQLDOUBLE, 

SQLFLOAT
double

SQL_C_BIT SQLCHAR unsigned char
SQL_C_BINARY SQLCHAR * unsigned char *

32

$OFXQL�LGHQWLILFDWRUL�GL�WLSL�GL�GDWR�&
C type identifier ODBC C typedef C type

struct tagDATE_STRUCT {
   SQLSMALLINT year;
   SQLSMALLINT month;
   SQLSMALLINT day;
} DATE_STRUCT;

SQL_C_TYPE_TIME SQL_TIME_STRUCT struct tagTIME_STRUCT {
   SQLSMALLINT hour;
   SQLSMALLINT minute;
   SQLSMALLINT second;
} TIME_STRUCT;

SQL_C_TYPE_TIMESTAMP SQL_TIMESTAMP_STRUCT struct 
tagTIMESTAMP_STRUCT {
   SQLSMALLINT year;
   SQLSMALLINT month;
   SQLSMALLINT day;
   SQLSMALLINT hour;
   SQLSMALLINT minute;
   SQLSMALLINT second;
} TIMESTAMP_STRUCT;

SQL_C_TYPE_DATE[c] SQL_DATE_STRUCT
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33

)OXVVR�DSSOLFD]LRQH�2'%&�������

34

)OXVVR�JHQHUDOH�DSSOLFD]LRQH�2'%&

❚ 1HO�VHJXLWR�YHGUHPR�VROR�OH�RSHUD]LRQL�SULQFLSDOL

❚ 2JQL�IXQ]LRQH�FKH�YHGUHPR�UHVWLWXLVFH�XQ�YDORUH�GL�WLSR
SQLRETURN��FKH�SXz�YDOHUH�

❙ SQL_SUCCESS��VH�O¶RSHUD]LRQH�q�DQGDWD�D�EXRQ�ILQH

❙ SQL_ERROR��VH�VL�q�YHULILFDWR�TXDOFKH�HUURUH

❙ SQL_SUCCESS_WITH_INFO, XQD�VRUWD�GL�ZDUQLQJ

❚ 1HO�VHJXLWR�LQGLFKHUHPR�VROR�L�YDORUL�GL�ULWRUQR�GLYHUVL�GDL
SUHFHGHQWL
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35

3DVVR����&RQQHVVLRQH

❚ &DULFDPHQWR�'ULYHU�0DQDJHU
❙ /¶HVHFX]LRQH�GL�TXHVWR�SDVVR�GLSHQGH�GDO�VLVWHPD�RSHUDWLYR

❚ $OORFD]LRQH�DPELHQWH�

❙ EXIIHU�QHO�TXDOH�YHUUDQQR�UHJLVWUDWH�WXWWH�OH�LQIRUPD]LRQL
UHODWLYH�DO�GULYHU�H�DO�'%06�YHUVR�LO�TXDOH�YLHQH�HIIHWWXDWD�OD
FRQQHVVLRQH

SQLHENV henv1;

SQLAllocHandle(SQL_HANDLE_ENV,SQL_NULL_HANDLE,&henv1);

❚ 3RVVLELOLWj�GL��VHWWDUH�SDUDPHWUL�G¶DPELHQWH��IXQ]LRQH
SQLSetEnvAttr ��FKH�QRQ�YHGLDPR�
❙ YHUVLRQH�2'%&�XWLOL]]DWD

henv
Ambiente

36

&RQQHVVLRQH

❚ 'HILQL]LRQH�EXIIHU�GL�FRQQHVVLRQH��JHQHUD]LRQH
EXIIHU��DWWR�D�FRQWHQHUH�LQIRUPD]LRQL�UHODWLYH�DOOD
FRQQHVVLRQH

SQLHDBC hdbc1;

SQLHENV henv1;

   SQLAllocHandle(SQL_HANDLE_DBC,henv1,&hdbc1);

❚ 3RVVLELOLWj�GL�VHWWDUH�SDUDPHWUL�GL�FRQQHVVLRQH
�IXQ]LRQH�SQLSetConnectAttr ��FKH�QRQ�YHGLDPR�
❙ LQIRUPD]LRQL�UHODWLYH�DOOD�JHVWLRQH�GL�WUDQVD]LRQL

❚ ,O�GULYHU�QRQ�YLHQH�DQFRUD�FDULFDWR
❙ YHUUj�FDULFDWR�VROR�DO�PRPHQWR�GHOOD�FRQQHVVLRQH

hdbc
Buffer transito dati db
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37

&RQQHVVLRQH

❚ &RQQHVVLRQH�DO�GDWDEDVH��WUH�SRVVLELOLWj��YHGLDPR�OD�SL�
VHPSOLFH�

SQLHDBC hdbc1;

SQLConnect(hdbc, ´DSŃ, SQL_NTS,
´id_utente ´, SQL_NTS, ´password ´, SQL_NTS);

/* SQL_NTS = lunghezza del parametro

38

3DVVR����,QL]LDOL]]D]LRQH

❚ $OORFD]LRQH�EXIIHU�SHU�VWDWHPHQW�64/
SQLHDBC hdbc1;

SQLHSTMT hstmt1;

 SQLAllocHandle(SQL_HANDLE_STMT, hdbc1,&hstmt1);

❚ 3RVVLELOLWj�GL�VHWWDUH�SDUDPHWUL�GL�VWDWHPHQW��IXQ]LRQH
SQLSetStmtAttr ��FKH�QRQ�YHGLDPR�
❙ LQIRUPD]LRQL�UHODWLYH�DOOD�JHVWLRQH�GHO�FXUVRUH

hstmt1
Comando SQL
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39

(VHPSLR

SQLHENV henv; /* variabile ambiente
SQLHDBC hdbc; /* variabile buffer transito dati
SQLHSTMT hstmt; /* variabile comando SQL
SQLRETURN re; /* valore di ritorno

re = SQLAllocHandle(SQL_HANDLE_ENV,SQL_NULL_HANDLE,   &henv);

if(re == SQL_SUCCESS) {
re = SQLAllocHandle(SQL_HANDLE_DBC,henv,&hdbc);
 if(re == SQL_SUCCESS) {

re = SQLConnect(hdbc,

´ContiCorrenti ´, SQL_NTS, /*Riferimento al server

´Pippo ´, SQL_NTS, /*Utente

´password ´, SQL_NTS);  /*Password dell’utente
if(re == SQL_SUCCESS) {

re = SQLAllocHandle(SQL_HANDLE_STMT,hdbc,&hstmt);

if(re == SQL_SUCCESS) {

 ´�´�´..  Interrogazioni ed elaborazione dati ´�´�´.
}}}}

40

3DVVR����&RVWUX]LRQH�HG�HVHFX]LRQH

VWDWHPHQW�64/

❚ 'XH�PRGL�SULQFLSDOL�GL�HVHFX]LRQH�
❙ GLUHWWD��O¶DSSOLFD]LRQH�GHILQLVFH�OR�VWDWHPHQW�64/

�HYHQWXDOPHQWH�SUHVR�FRPH�LQSXW���FKH�YLHQH�RWWLPL]]DWR�HG
HVHJXLWR�LQ�XQ�XQLFR�SDVVR�D�UXQ�WLPH

❘ XWLOH�TXDQGR�OR�VWDWHPHQW�YLHQH�XWLOL]]DWR�XQD�VROD�YROWD

❙ SUHSDUDWD��O¶DSSOLFD]LRQH�GHILQLVFH�OR�VWDWHPHQW�64/�FKH�YLHQH
RWWLPL]]DWR�HG�HVHJXLWR�D�UXQ�WLPH�LQ�GXH�SDVVL�GLVWLQWL

❘ LO�SLDQR�GL�DFFHVVR�YLHQH�JHQHUDWR�H�PDQWHQXWR�SHU�OH�VXFFHVVLYH
HVHFX]LRQL

❘ XWLOH�TXDQGR�OR�VWDWHPHQW�GHYH�HVVHUH�HVHJXLWR�SL��YROWH
❘ VSHVVR�VL�XWLOL]]DQR�SDUDPHWUL�GD�VHWWDUH�GRSR�OD�SUHSDUD]LRQH�H

SULPD�GHOO¶HVHFX]LRQH��QRQ�OR�YHGLDPR�
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&RVWUX]LRQH�HG�HVHFX]LRQH�GL

VWDWHPHQW�64/

❚ (VHFX]LRQH�GLUHWWD�
SQLHSTMT hstmt1;

SQLCHAR* SQLStatement;

SQLExectDirect(hstmt1,SQLStatement, �SQL_NTS);

❚ (VHFX]LRQH�SUHSDUDWD�
SQLHSTMT hstmt1;

SQLCHAR* SQLStatement;

SQLPrepare(hstmt1,SQLStatement, �SQL_NTS);

SQLExecute(hstmt1);

42

(VHPSLR�HVHFX]LRQH
'LUHWWD�
SQLExectDirect(hstmt, ´SELECT* FROM Impiegati ´);

3UHSDUDWD�
SQLPrepare(hstmt, ´SELECT*FROM Impiegati ´,SQL_NTS);

SQLExecute(hstmt);

3HU�RJQL�VXFFHVVLYD�HVHFX]LRQH�QRQ�GHYR�SL��LQYRFDUH
64/3UHSDUH
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43

3DVVR����(ODERUD]LRQH�ULVXOWDWR

❚ *OL�VWDWHPHQW�GL�WLSR�6(/(&7�UHVWLWXLVFRQR�XQ�UHVXOW�VHW�
PHQWUH�JOL�VWDWHPHQW�GL�WLSR�,16(57��'(/(7(��83'$7(
UHVWLWXLVFRQR�LO�QXPHUR�GHOOH�WXSOH�DJJLRUQDWH

❚ 3HU�YHULILFDUH�VH�OR�VWDWHPHQW�KD�UHVWLWXLWR�XQ�UHVXOW�VHW�
SQLHSTMT hstmt1;

SQLSMALLINT * number;

SQLNumResultCols(hstmt1,&number);

VH�UHVWLWXLVFH����DOORUD�LO�UHVXOW�VHW�q�YXRWR
❚ 4XHVWD�LQIRUPD]LRQH�SXz�HVVHUH�XWLOH�QHO�FDVR�LQ�FXL�OR

VWDWHPHQW�VLD�FRVWUXLWR�GLQDPLFDPHQWH

44

(ODERUD]LRQH�ULVXOWDWR

❚ ,�FDPSL�GHOOH�WXSOH�UHVWLWXLWH�GHYRQR�HVVHUH�DVVRFLDWL�D�GHWHUPLQDWH
YDULDELOL��QHOOH�TXDOL�YHUUDQQR�LQVHULWL�L�YDORUL�GXUDQWH�OD�VFDQVLRQH
SQLHSTMT hstmt1;

SQLSMALLINT  ColumnNumber;

SQLSMALLINT  TargetType;

SQLPOINTER   TargetValuePtr;

SQLINTEGER BufferLenght;

SQLINTEGER* Info;

SQLBindCol(hstmt1,ColumnNumber,TargetType,

TargetValuePtr,BufferLenght,Info);
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(ODERUD]LRQH�ULVXOWDWR

❚ ColumnNumber ��QXPHUR�SURJUHVVLYR�FRORQQD�GHOOD�WDEHOOD
❚ �TargetType : �WLSR�&�QHO�TXDOH�FRQYHUWLUH�LO�WLSR�64/
❚ �TargetValuePtr ��SXQWDWRUH�DO�FDPSR�QHO�TXDOH�LQVHULUH�LO�YDORUH

HVWUDWWR�GDOOD�WXSOD
❚ �BufferLenght ��OXQJKH]]D�LQ�E\WH�TargetValuePtr

❚ �Info ��EXIIHU��GL�WLSR�LQWHUR��QHO�TXDOH�O¶LVWUX]LRQH�SQLFetch
LQVHULUj�LQIRUPD]LRQL�FLUFD�LO�ULVXOWDWR�GHOO¶RSHUD]LRQH�GL�ELQGLQJ�
❙ OD�OXQJKH]]D�LQ�E\WH�GHO�FDPSR�GD�LQVHULUH�QHOOD�YDULDELOH

❙ SQL_NULL_DATA��LO�FDPSR�FRQWLHQH�18//

❙ SQL_NO_DATA��QHVVXQD�WXSOD�OHWWD

46

(VHPSLR�GL�ELQGLQJ
SQLCHAR Matr[4];

SQLCHAR Nome[20];

SQLCHAR Cognome[20];

SQLCHAR Manager[4];

SQLINTEGER Stipendio, Matr_info,Nome_info,Cognome_info,

Indirizzo_info,Manager_info,Stipendio_info;

SQLRETURN re;

SQLHSTMT hstmt;

SQLBindCol(hstmt, 1, SQL_C_CHAR, Matr, sizeof(Matr), Matr_info);

SQLBindCol(hstmt, 2, SQL_C_CHAR, Nome, sizeof(Nome), Nome_info);

SQLBindCol(hstmt, 3, SQL_C_CHAR, Cognome, sizeof(Cognome),
Cognome_info);

SQLBindCol(hstmt, 4, SQL_C_CHAR, Manager, sizeof(Manager),
Manager_info);

SQLBindCol(hstmt, 5, SQL_C_CHAR, Stipendio, sizeof(Stipendio),
Stipendio_info);
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47

(ODERUD]LRQH�ULVXOWDWR

❚ 8Q�FXUVRUH�YLHQH�DXWRPDWLFDPHQWH�FUHDWR�TXDQGR�YLHQH
HVHJXLWR�XQR�VWDWHPHQW�FKH�FUHD�XQ�UHVXOW�VHW

❚ �6LPLOH�DOO¶64/�GD�SURJUDPPD
❚ 8Q�FXUVRUH�q�XQD�VRUWD�GL�SXQWDWRUH�FKH�VL�VSRVWD�VXOOH�WXSOH

FRQWHQXWH�QHO�UHVXOW�VHW
❚ /¶LVWUX]LRQH�FKH�FL�SHUPHWWH�GL�PXRYHUFL�VXOOD�WXSOD�VXFFHVVLYD�q

SQLHSTMT hstmt1;

SQLFetch(hstmt1);

❚ 4XHVWD�LVWUX]LRQH�SXz�UHVWLWXLUH�
❙ �SQL_SUCCESS��OD�WXSOD�q�VWDWD�FRUUHWWDPHQWH�OHWWD
❙ �SQL_ERROR��VL�q�YHULILFDWR�XQ�HUURUH
❙ �SQL_NO_DATA��QRQ�FL�VRQR�SL��WXSOH

48

(ODERUD]LRQH�ULVXOWDWR

❚ 6H�OR�VWDWHPHQW�QRQ�KD�FUHDWR�DOFXQ�UHVXOW�VHW��SQLFetch �SURYRFD
XQ�HUURUH

❚ $O�WHUPLQH�GHOOD�VFDQVLRQH�LO�FXUVRUH�GHYH�HVVHUH�HVSOLFLWDPHQWH
FKLXVR
SQLHSTMT hstmt1;

SQLCloseCursor(hstmt1);
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(VHPSLR

while((re= SQLFetch(hstmt)) != SQL_NO_DATA)

{

if(re ==SQL_ERROR..) { ´.segnala errore ´.. };

if(re ==SQL_SUCCESS..) 

{

printf( ´ Nome: %s %s, Manager: %s, Stipendio: %d ´,

Nome,Cognome,Manager, Stipendio);

}

}

SQLCloseCursor(hstmt);

50

(ODERUD]LRQH�ULVXOWDWR

❚ 6H�OR�VWDWHPHQW�q�GL�WLSR�,16(57��'(/(7(��83'$7(�VL
SXz�DYHUH�OD�QHFHVVLWj�GL�GHWHUPLQDUH�LO�QXPHUR�GL�WXSOH
DJJLRUQDWH

❚ QHO�PRPHQWR�LQ�FXL�OR�VWDWHPHQW�YLHQH�HVHJXLWR��LO
QXPHUR�GL�WXSOH�DJJLRUQDWH�YLHQH�PDQWHQXWR�LQ�XQD
YDULDELOH�GL�VLVWHPD

❚ SHU�UHFXSHUDUOR�
SQLHSTMT hstmt1;

SQLSMALLINT  number;

SQLRowCount(hstmt1,&number);
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3DVVR����&RPPLW�WUDQVD]LRQH

❚ Ê�SRVVLELOH�ULFKLHGHUH�
❙ �LO�FRPPLW�R�O¶DERUW�GL�WXWWL�JOL�VWDWHPHQW�DVVRFLDWL�DG�XQD�FHUWD

FRQQHVVLRQH
SQLHDBC hdbc1;

SQLEndTrans(SQL_HANDLE_DBC,hdbc1,SQL_COMMIT);

SQLEndTrans(SQL_HANDLE_DBC,hdbc1,SQL_ABORT);

❙ GL�WXWWH�OH�FRQQHVVLRQL�DVVRFLDWH�DG�XQ�DPELHQWH
SQLHENV henv1;

SQLEndTrans(SQL_HANDLE_ENV,henv1,SQL_COMMIT);

SQLEndTrans(SQL_HANDLE_ENV,henv1,SQL_ABORT);

52

3DVVR����'LVFRQQHVVLRQH

❚ 9LHQH�OLEHUDWR�OR�VWDWHPHQW
SQLHSTMT hstmt1;

SQLFreeHandle(SQL_HANDLE_STMT,hstmt1);

❚ GLVFRQQHVVLRQH
SQLHDBC hdbc1;

SQLDisconnect(hdbc1);

❚ YLHQH�OLEHUDWR�LO�EXIIHU�GL�FRQQHVVLRQH
SQLHDBC hdbc1;

SQLFreeHandle(SQL_HANDLE_DBS,hdbc1);

❚ YLHQH�OLEHUDWR�O¶DPELHQWH
SQLHENV henv1;

SQLFreeHandle(SQL_HANDLE_ENV,henv1);
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(VHPSLR�FRPSOHVVLYR

Esempio ODBC con sintassi C:

SQLHENV henv; /* variabile ambiente
SQLHDBC hdbc; /* variabile buffer transito dati
SQLHSTMT hstmt; /* variabile comando SQL
SQLRETURN re; /* valore di ritorno

SQLCHAR Matr[4];
SQLCHAR Nome[20];
SQLCHAR Cognome[20];
SQLCHAR Manager[4];
SQLINTEGER Stipendio, Matr_info,Nome_info,Cognome_info,

Indirizzo_info,Manager_info,Stipendio_info;
SQLRETURN re;
SQLHSTMT hstmt;

54

(VHPSLR�FRPSOHVVLYR��FRQWLQXD�

int main ()

{

re = SQLAllocHandle(SQL_HANDLE_ENV,SQL_NULL_HANDLE,  &henv);

if(re == SQL_SUCCESS) {

re = SQLAllocHandle(SQL_HANDLE_DBC,henv,&hdbc);

 if(re == SQL_SUCCESS) {

re = SQLConnect(hdbc, ´ContiCorrenti ´, SQL_NTS, 
´Pippo ´, SQL_NTS, ´password ´, SQL_NTS);

if (re == SQL_SUCCESS) {

  re = SQLExectDirect(hstm, ´SELECT* FROM Impiegati ´);
if (re == SQL_SUCCESS){
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(VHPSLR�FRPSOHVVLYR��FRQWLQXD�
SQLBindCol(hstmt, 1, SQL_C_CHAR, Matr, sizeof(Matr), Matr_info);

SQLBindCol(hstmt, 2, SQL_C_CHAR, Nome, sizeof(Nome), Nome_info);

SQLBindCol(hstmt, 3, SQL_C_CHAR, Cognome, sizeof(Cognome),
Cognome_info);

SQLBindCol(hstmt, 4, SQL_C_CHAR, Manager, sizeof(Manager),
Manager_info);

SQLBindCol(hstmt, 5, SQL_C_CHAR, Stipendio, sizeof(Stipendio),
Stipendio_info);

while((re= SQLFetch(hstmt)) != SQL_NO_DATA){

if(re ==SQL_ERROR..) { ´ .. segnala errore ´.. };
if(re ==SQL_SUCCESS..) 

 { printf( ´Nome: %s %s, Manager: %s, Stipendio: %d ´,
Nome,Cognome,Manager, Stipendio);}

 }

SQLCloseCursor(hstmt);

SQLEndTrans(SQL_HANDLE_DBC,hdbc,SQL_COMMIT);

56

(VHPSLR�FRPSOHVVLYR��FRQWLQXD�

SQLFreeHandle(SQL_HANDLE_STMT,hstmt);

};

SQLDisconnect(hdbc);

};

SQLFreeHandle(SQL_HANDLE_DBC,hdbc);

};

SQLFreeHandle(SQL_HANDLE_ENV,henv);

}

}
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2'%&�LQ�2UDFOH

ODBC application

Microsoft Driver 
Manager

Oracle ODBC 
driver

OCI client

Network software

Listener

Oracle database

server

clientAPI Oracle

Software che permette di 
permette  di gestire il 
protocollo di rete, 
assegnato ad un certo DSN

Processo che permette 
la connessione ad un database 
Oracle, dato il service name

58

2'%&�LQ�2UDFOH

❚ /LYHOOL�GL�FRQIRUPLWj�
❙ $3,��&RUH���LQVLHPH�OLPLWDWR�IXQ]LRQDOLWj�OLYHOOL���H��
❙ 64/��GL�EDVH��(QWU\�OHYHO����DOFXQH�IXQ]LRQDOLWj�,QWHUPHGLDWH�H

)XOO�OHYHO

❚ 'XH�FRQFHWWL�
❙ VHUYLFH�QDPH��LGHQWLILFD�LO�GDWDEDVH��VHUYHU���SURWRFROOR�GL

FRPXQLFD]LRQH�
❙ '61��WLSR�VRUJHQWH�GDWL��2UDFOH����VHUYLFH�QDPH

❚ 3DVVL�
❙ VL�LQVWDOOD�2UDFOH�2'%&�GULYHU�VXO�FOLHQW
❙ VL�LPSRVWDQR�L�VHUYLFH�QDPH
❙ VL�LPSRVWD�'61
❙ VL�SXz�XVDUH�LO�GULYHU�FRQ�OD�'61�GHILQLWD
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-'%&��-DYD�'DWDEDVH�&RQQHFWLYLW\�

❚ 2'%&�q�XQ¶$3,�VYLOXSSDWD�LQ�&�FKH�ULFKLHGH�$3,
LQWHUPHGLH�SHU�HVVHUH�XWLOL]]DWD�FRQ�DOWUL�OLQJXDJJL

❚ ,QROWUH�q�GLIILFLOH�GD�FDSLUH��DOFXQL�FRQFHWWL�YHQJRQR
SRUWDWL�D��OLYHOOR�LQWHUIDFFLD�PD�VDUHEEH�PHJOLR
PDQWHQHUOL�QDVFRVWL

❚ -'%&��FKH�QRQ�q�VROR�XQ�DFURQLPR�PD�XQ�WUDGHPDUN
GHOOD�681��q�VWDWR�VYLOXSSDWR�QHO������GDOOD�6XQ�SHU
VXSHUDUH�TXHVWL�SUREOHPL

❚ q�FRPSDWLELOH�HG�HVWHQGH�;�RSHQ�64O�&/,�H�,62�64/�&/,

60

-'%&

❚ 5DSSUHVHQWD�XQD�$3,�VWDQGDUG�SHU�LQWHUDJLUH�FRQ�EDVL�GL
GDWL�GD�-DYD

❚ FHUFD�GL�HVVHUH�LO�SL��VHPSOLFH�SRVVLELOH�ULPDQHQGR�DO
FRQWHPSR�IOHVVLELOH

❚ SHUPHWWH�GL�RWWHQHUH�XQD�VROX]LRQH�³SXUH�-DYD´�SHU
O¶LQWHUD]LRQH�FRQ�'%06
❙ LQGLSHQGHQ]D�GDOOD�SLDWWDIRUPD
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$UFKLWHWWXUD�JHQHUDOH

JDBC API

Java Applications

JDBC Driver Manager

JDBC Driver JDBC Driver

DBMS DBMS

API

API

62

'RYH�VL�WURYD"

❚ -'%&���LQFOXVD�LQ�-'.������-DYD�'HYHORSPHQW�.LW�
❚ -'%&���LQFOXVD�LQ�-'.����

❙ LQFOXGH�WLSL�GL�GDWL�64/����REMHFW�UHODWLRQDO�
❙ RSHUD]LRQL�EDWFK
❙ ���

❚ $WWXDOPHQWH��-'%&���LQ�YLD�GL�DSSURYD]LRQH
❚ -'.�q�JUDWXLWR
❚ ,QVWDOODQGR�-'.�VL�LQVWDOOD�'ULYHU�0DQDJHU
❚ 'ULYHU��QHVVXQD�LQVWDOOD]LRQH�SDUWLFRODUH��FRSLD�
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7LSL�GL�GULYHU

❚ (VLVWRQR�TXDWWUR�WLSL�GL�GULYHU�
� -'%&�2'%&�%ULGJH���2'%&�'ULYHU
� $�QDWLYH�$3,�SDUWO\�-DYD�WHFKQRORJ\�HQDEOHG�GULYHU
� 3XUH�-DYD�'ULYHU�IRU�'DWDEDVH�0LGGOHZDUH
� 'LUHFW�WR�'DWDEDVH�3XUH�-DYD�'ULYHU�

64

7LSL�GL�GULYHU

Direct-to-Database
Pure Java Driver

Pure Java Driver for
Database Middleware

JDBC-ODBC Bridge
plus ODBC Driver

 A native-API partly Java
technology-enabled driver

1 2 34
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'ULYHU�GL�WLSR��

❚ $FFHVVR�D�-'%&�WUDPLWH�XQ�GULYHU�2'%&
❚ 8VR�GL�-'%&�2'%&�EULGJH
❚ LO�FRGLFH�2'%&�ELQDULR�H�LO�FRGLFH�GHO�'%06�FOLHQW��GHYH

HVVHUH�FDULFDWR�VX�RJQL�PDFFKLQD�FOLHQW�FKH�XVD�-'%&�
2'%&�EULGJH

❚ VL�FRQVLJOLD�GL�XWLOL]]DUH�TXHVWD�VWUDWHJLD�TXDQGR�QRQ
HVLVWRQR�VROX]LRQL�DOWHUQDWLYH�«

❚ q�QHFHVVDULR�LQVWDOODUH�OH�OLEUHULH�VXO�FOLHQW�SHUFKp�QRQ
VRQR�WUDVSRUWDELOL�VX�+773

❚ FRPSURPHWWH�³ZULWH�RQFH��UXQ�DQ\ZKHUH´
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'ULYHU�GL�WLSR��

❚ /H�FKLDPDWH�D�-'%&�YHQJRQR�WUDGRWWH�LQ�FKLDPDWH
DOO¶$3,�GHO�'%06�SUHVFHOWR��HV��2&,�2UDFOH�

❚ ,O�GULYHU�FRQWLHQH�FRGLFH�-DYD�FKH�FKLDPD�PHWRGL�VFULWWL
LQ�&�&��

❚ QRQ�XWLOL]]DELOH�SHU�DSSOHW�VHUYOHW
❚ DQFKH�LQ�TXHVWR�FDVR��FRGLFH�ELQDULR�GHYH�HVVHUH

FDULFDWR�VXO�FOLHQW
❚ FRPSURPHWWH�³ZULWH�RQFH��UXQ�DQ\ZKHUH´
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'ULYHU�GL�WLSR��

❚ %DVDWR�FRPSOHWDPHQWH�VX�-DYD��XWLOL]]DELOH�FRQ
$SSOHW�VHUYOHW�

❚ FRQYHUWH�OH�FKLDPDWH�-'%&�QHO�SURWRFROOR�GL�XQD
DSSOLFD]LRQH�PLGGOHZDUH��FKH�WUDGXFH�TXLQGL�OD�ULFKLHVWD
GHO�FOLHQW�QHO�SURWRFROOR�SURSULHWDULR�GHO�'%06

❚ O¶DSSOLFD]LRQH�PLGGOHZDUH�SXz�JDUDQWLUH�O¶DFFHVVR�D
GLYHUVL�'%06

❚ LO�SURWRFROOR�PLGGOHZDUH�GLSHQGH�GDO�'%60�VRWWRVWDQWH
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'ULYHU�GL�WLSR��

❚ %DVDWR�FRPSOHWDPHQWH�VX�-DYD��XWLOL]]DELOH�FRQ
$SSOHW�VHUYOHW�

❚ FRQYHUWH�OH�FKLDPDWH�-'%&�QHO�SURWRFROOR�GL�UHWH�XVDWR
GLUHWWDPHQWH�GDO�'%06

❚ SHUPHWWH�TXLQGL�XQ�DFFHVVR�GLUHWWR�GDOOD�PDFFKLQD�FOLHQW
DOOD�PDFFKLQD�VHUYHU

❚ q�OD�VROX]LRQH�SL��SXUD�LQ�WHUPLQL�-DYD
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&DUDWWHULVWLFKH�H�EHQHILFL

%HQHILFL�
)OHVVLELOLWj
VHPSOLFH�HG�HFRQRPLFR
QRQ�q�ULFKLHVWD�DOFXQD
FRQILJXUD]LRQH�D�OLYHOOR
FOLHQW

&DUDWWHULVWLFKH�
LQVWDOOD]LRQH�VHPSOLFH
IDFLOH�DFFHVVR�DL�PHWDGDWL
�QRQ�OL�YHGLDPR�
SRVVLELOLWj�GL�DFFHGHUH
GDWDEDVH�WUDPLWH�85/
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7LSL�GL�GDWR

❚ ,Q�PDQLHUD�DQDORJD�DG�2'%&��-'%&�GHILQLVFH�XQ�LQVLHPH�GL�WLSL�64/�
FKH�YHQJRQR�SRL�PDSSDWL�LQ�WLSL�-DYD

❚ *OL�LGHQWLILFDWRUL�VRQR�GHILQLWL�QHOOD�FODVVH�java.sql.Types
JDBC Types Mapped to Java Types

JDBC Type Java Type
CHAR String
VARCHAR String
LONGVARCHAR String
NUMERIC java.math.BigDecimal
DECIMAL java.math.BigDecimal
BIT boolean
TINYINT byte
SMALLINT short
INTEGER int
BIGINT long
REAL float
FLOAT double
DOUBLE double
BINARY byte[]
VARBINARY byte[]
LONGVARBINARY byte[]
DATE java.sql.Date
TIME java.sql.Time
TIMESTAMP java.sql.Timestamp



36

71

,QWHUIDFFLD�-'%&��VHPSOLILFDWD��

VROR�OH�FODVVL�FKH�YHGUHPR�

Driver

Connection

Statement

ResultSet Java.sql.*

DriverManagerclasse

interfacce
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3DVVR����&DULFDPHQWR�GULYHU

❚ ,O�GULYHU�PDQDJHU�PDQWLHQH�XQD�OLVWD�GL�FODVVL�FKH
LPSOHPHQWDQR�O¶LQWHUIDFFLD�MDYD�VTO�'ULYHU

❚ O¶LPSOHPHQWD]LRQH�GHO�'ULYHU�GHYH�HVVHUH�UHJLVWUDWD�LQ
TXDOFKH�PRGR�QHO�'ULYHU0DQDJHU

❚ -'%&�ULFKLHGH�FKH��TXDQGR�XQD�FODVVH�'ULYHU�YLHQH
FDULFDWD��FUHL�XQ¶LQVWDQ]D�HG�HIIHWWXL�DQFKH�OD
UHJLVWUD]LRQH
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3DVVR����FDULFDPHQWR�GULYHU

❚ 'XH�PRGL�
❙ Class.forName("sun.jdbc.odbc.JdbcOdbcDriver").newinstance();

❙ newinstance() VL�SXz�RPHWWHUH�VH�YLHQH�GLUHWWDPHQWH�HIIHWWXDWD
O¶LQL]LDOL]]D]LRQH

❙ DriverManager.registerDriver(new

          sun.jdbc.odbc.JdbcOdbcDriver());

❚ ,O�QRPH�GHOOD�FODVVH�GD�XVDUH�YLHQH�IRUQLWR�FRQ�OD
GRFXPHQWD]LRQH�UHODWLYD�DO�GULYHU

74

(VHPSLR�GL�FDULFDPHQWR�GULYHU

import java.sql.*;

class JdbcTest
{
   public static void main (String args []) {
      Class.forName ("oracle.jdbc.OracleDriver");
   }
}
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3DVVR����&RQQHVVLRQH

❚ 3HU�UHDOL]]DUH�OD�FRQQHVVLRQH�YHQJRQR�XWLOL]]DWH�OH�VHJXHQWL
FODVVL�HG�LQWHUIDFFLH�
❙ FODVVH�java.sql.DriverManager ��JHVWLVFH�OD�UHJLVWUD]LRQH�GHL

GULYHU

❙ LQWHUIDFFLD�java.sql.Driver ��QRQ�YLHQH�HVSOLFLWDPHQWH�XWLOL]]DWD
D�OLYHOOR�DSSOLFDWLYR

❙ LQWHUIDFFLD�java.sql.Connection ��SHUPHWWH�GL�LQYLDUH�XQD�VHULH
GL�ULFKLHVWH�64/�DO�'%06

❚ Ê�SRVVLELOH�FRQQHWWHUVL�D�TXDOXQTXH�GDWDEDVH��ORFDOH�H�UHPRWR�
VSHFLILFDQGRQH�O¶85/

❚ LQ�-'%&��O¶85/�q�IRUPDWR�GD�WUH�SDUWL�

MGEF���VXESURWRFRO!���VXEQDPH!
❙ �VXESURWRFRO!�LGHQWLILFD�LO�GULYHU�R�LO�PHFFDQLVPR�GL�FRQQHVVLRQH�DO

GDWDEDVH

❙ �VXEQDPH!�GLSHQGH�GD�VXESURWRFRO�HG�LGHQWLILFD�OR�VSHFLILFR
GDWDEDVH

76

&RQQHVVLRQH

❚ (VHPSL�
❙ MGEF�RUDFOH�WKLQ�#HYHUHVW������*(1�

❘ VXESURWRFRO��2UDFOH
❘ VXEQDPH�

� WKLQ�VSHFLILFD�FKH�GHYH�HVVHUH�XWLOL]]DUL�2UDFOH�2'%&�7KLQ
GULYHU�YHGHUH�ROWUH�

� (YHUHVW�VSHFLILFD�LO�QRPH�GHOOD�PDFFKLQD
� ������QXPHUR�SRUWD
� *(1��QRPH�GDWDEDVH�2UDFOH

❙ jdbc:mysql://cannings.org:3306/test
❘ VXESURWRFRO��0\64/
❘ VXEQDPH�

• cannings.org �VSHFLILFD�LO�QRPH�GHOOD�PDFFKLQD
• 3306 ���QXPHUR�SRUWD
• test ���QRPH�GDWDEDVH�0\64/

❙ VH�VL�XVD�-'%&�2'%&�GULYHU��jdbc:odbc:subname
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&RQQHVVLRQH

❚ /D�FRQQHVVLRQH�DYYLHQH�FKLDPDQGR�LO�PHWRGR
getConnection �GHOOD�FODVVH�DriverManager ��FKH
UHVWLWXLVFH�XQ�RJJHWWR�GL�WLSR�Connection

Connection con =
DriverManager.getConnection (“jdbc:mysql://cannings.org:3
306/test”, "myLogin", "myPassword");

❚ 6H�XQR�GHL�GULYHU�FDULFDWL�ULFRQRVFH�O¶85/�IRUQLWR�GDO
PHWRGR��LO�GULYHU�VWDELOLVFH�OD�FRQQHVVLRQH

78

(VHPSLR�GL�FRQQHVVLRQH

import java.sql.*;

class JdbcTest
{
   static String ARS_URL =

"jdbc:oracle:@PutDatabaseNameHere";

   public static void main (String args [])
{

      Class.forName ("oracle.jdbc.OracleDriver");
      Connection ARS;
      ARS =DriverManager.getConnection(ARS_URL,
                        "whitney",
                        "secret");
   }
}
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3DVVR����FUHD]LRQH�HG�HVHFX]LRQH

VWDWHPHQW

❚ 3HU�FUHDUH�HG�HVHJXLUH�XQR�VWDWHPHQW�YHQJRQR�XWLOL]]DWH
OH�VHJXHQWL�FODVVL�
❙ �java.sql.Connection ��SHU�FUHDUH�OR�VWDWHPHQW

❙ �java.sql.Statement ��SHUPHWWH�GL�HVHJXLUH�JOL�VWDWHPHQW

❙ �java.sql.ResultSet ��SHU�DQDOL]]DUH�L�ULVXOWDWL�GHOOH�TXHU\

❚ XQ�RJJHWWR�GL�WLSR�6WDWHPHQW�YLHQH�FUHDWR�D�SDUWLUH�GD�XQ
RJJHWWR�GL�WLSR�&RQQHFWLRQ�H�SHUPHWWH�GL�LQYLDUH�FRPDQGL
64/�DO�'%06��

Connection con;
…
Statement stmt = con.createStatement();

80

(VHFX]LRQH�VWDWHPHQW

❚ &RPH�LQ�2'%&��q�QHQHVVDULR�GLVWLQJXHUH�WUD�VWDWHPHQW�FKH�UDSSUHVHQWDQR
TXHU\�H�VWDWHPHQW�GL�DJJLRUQDPHQWR

❚ 3HU�HVHJXLUH�XQD�TXHU\�

stmt.executeQuery(”SELECT * FROM IMPIEGATI");

❚ 3HU�HVHJXLUH�XQD�RSHUD]LRQH�GL�DJJLRUQDPHQWR��LQFOXVL�JOL�VWDWHPHQW�''/�

stmt.executeUpdate(”INSERT INTO IMPIEGATI VALUES
‘AB34’,‘Gianni’, ‘Rossi’,’GT67’,1500");

stmt.executeUpdate("CREATE TABLE PROVA (CAMPO1 NUMBER)”);

❚ LO�WHUPLQDWRUH�GHOOR�VWDWHPHQW��HV��µ�¶��YLHQH�LQVHULWR�GLUHWWDPHQWH�GDO�GULYHU
SULPD�GL�VRWWRPHWWHUH�OR�VWDWHPHQW�DO�'%06�SHU�O¶HVHFX]LRQH
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3UHSDUHG�6WDWHPHQW

❚ &RPH�LQ�2'%&��q�SRVVLELOH�SUHSDUDUH�JOL�VWDWHPHQW
SULPD�GHOO¶HVHFX]LRQH

❚ 4XHVWR�JDUDQWLVFH
❙ VWDWHPHQW�SUHFRPSLODWR
❙ ULGXFH�L�WHPSL�GL�HVHFX]LRQH
❙ XVDWH�SHU�VWDWHPHQW�XWLOL]]DWL�PROWH�YROWH

PreparedStatement queryImp = con.prepareStatement(
”SELECT * FROM IMPIEGATI");

queryImp.executeQuery():

82

8VR�GL�SDUDPHWUL

❚ Ê�SRVVLELOH�VSHFLILFDUH�FKH�OD�VWULQJD�FKH�UDSSUHVHQWD�OR
VWDWHPHQW�64/�GHYH�HVVHUH�FRPSOHWDWD�FRQ�SDUDPHWUL
�HYHQWXDOPHQWH�OHWWL�GD�LQSXW��LGHQWLILFDWL�GD�µ"¶

❚ 4XHVWR�q�SRVVLELOH�DQFKH�LQ�2'%&��QRQ�YLVWR�
❚ 6L�QRWL�O¶XVR�GL�³�H�µ��GHYRQR�HVVHUH�DOWHUQDWL�
❚ VHW;;;��GRYH�;;;�q�LO�WLSR�-DYD�GHO�YDORUH�GHO�SDUDPHWUR

PreparedStatement queryImp = con.prepareStatement(
”SELECT * FROM IMPIEGATI WHERE Nome = ? ");

queryImp.setString(1, ‘Rossi’);
queryImp.executeQuery():
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3DVVR����(ODERUD]LRQH�ULVXOWDWR

❚ -'%&�UHVWLWXLVFH�L�ULVXOWDWL�GL�HVHFX]LRQH�GL�XQD�TXHU\�LQ
XQ�UHVXOW�VHW��FRPH�2'%&
String query = " SELECT * FROM IMPIEGATI ";
ResultSet rs = stmt.executeQuery(query);

❚ &RPH�LQ�2'%&��LO�UHVXOW�VHW�q�FRVWUXLWR�VROR�SHU�TXHU\�H
QRQ�SHU�,16(57��'(/(7(��83'$7(

❚ ,Q�TXHVWR�FDVR�YLHQH�UHVWLWXLWR�XQ�LQWHUR��FKH
UDSSUHVHQWD�LO�QXPHUR�GL�WXSOH�PRGLILFDWH

❚ 3HU�PXRYHUVL�VX�XQ�UHVXOW�VHW�VL�GHYH�XWLOL]]DUH�LO�PHWRGR
QH[W�
while (rs.next()) {
    String s = rs.getString(”Cognome");
    float n = rs.getFloat(”Stipendio");
    System.out.println(s + "   " + n);
}

84

0HWRGL�SHU�DFFHGHUH�L�YDORUL

DVVRFLDWL�DJOL�DWWULEXWL

❚ ,O�PHWRGR��getXXX ��GL�XQ�ResultSet ��SHUPHWWH�GL
UHFXSHUDUH�LO�YDORUH�DVVRFLDWR�DG�XQ�FHUWR�DWWULEXWR�
SXQWDWR�FRUUHQWHPHQWH�GDO�FXUVRUH��;;;�q�LO�WLSR�-DYD
QHO�TXDOH�LO�YDORUH�GHYH�HVVHUH�FRQYHUWLWR

String s = rs.getString(”Cognome");

❚ *OL�DWWULEXWL�SRVVRQR�DQFKH�HVVHUH�DFFHGXWL�WUDPLWH�OD
QRWD]LRQH�SRVL]LRQDOL�
String s = rs.getString(2);
int n = rs.getInt(5);

❚ 8VDUH�getInt �SHU�YDORUL�QXPHULFL��getString �SHU
FKDU��YDUFKDU
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0HWRGL�SHU�DFFHGHUH�L�YDORUL

DVVRFLDWL�DJOL�DWWULEXWL

❚ ,O�PHWRGR�QH[W���SHUPHWWH�GL�VSRVWDUVL�QHO�UHVXOW�VHW
�FXUVRUH��
while (rs.next()) {/* get current row */}

❚ LQL]LDOPHQWH�LO�FXUVRUH�q�SRVL]LRQDWR�SULPD�GHOOD�SULPD
WXSOD

❚ LO�PHWRGR�GLYHQWD�IDOVR�TXDQGR�QRQ�FL�VRQR�SL��WXSOH
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(VHPSLR�HVHFX]LRQH�GLUHWWD
import java.sql.*;

import java.io.*;
class JdbcTest
{
   static String ARS_URL = "jdbc:oracle:@PutDatabas eNameHere";
   public static void main (String args [])
{
      Class.forName ("oracle.jdbc.OracleDriver");
      Connection ARS;
      ARS =DriverManager.getConnection(ARS_URL,
                        "whitney", "secret");

      Statement selImp = ARS.createStatement ();

      String stmt =  "SELECT * FROM Impiegati WHERE  Cognome =‘Rossi’";

      ResultSet  impRossi = selImp.executeQuery (st mt);
      while ( impRossi.next() )
      {
         System.out.println (impRossi.getString (”S tipendio"));
      }
   } }
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(VHPSLR�SUHSDUHG�VWDWHPHQW
import java.sql.*;
import java.io.*;
class JdbcTest
{
   static String ARS_URL = "jdbc:oracle:@PutDatabas eNameHere";
   public static void main (String args []) {
      Class.forName ("oracle.jdbc.OracleDriver");
      Connection ARS;
      ARS =DriverManager.getConnection(ARS_URL,
                        "whitney", "secret");

       String stmt =
"SELECT * FROM Impiegati WHERE Cognome = ‘Rossi’";

      PreparedStatement prepStmt = ARS.preparedStat ement (stmt);
      ResultSet impRossi = prepStmt.executeQuery () ;

    while ( impRossi.next() )
      {
         System.out.println (impRossi.getString (”S tipendio"));
      }

}
}
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3DVVR����7UDQVD]LRQL

❚ 3HU�GHIDXOW��-'%&�HVHJXH�LO�FRPPLW�GL�RJQL�VWDWHPHQW
64/�LQYLDWR�DO�'%06��DXWR�FRPPLW�

❚ q�SRVVLELOH�GLVDWWLYDUH�O¶DXWRFRPPLW�WUDPLWH�LO�PHWRGR
setAutoCommit

Connection con;

«
con.setAutoCommit(false);

❚ D�TXHVWR�SXQWR�RJQL�FRQQHVVLRQH�GLYHQWD�XQD
WUDQVD]LRQH�LQGLSHQGHQWH�SHU�OD�TXDOH�VL�SXz�ULFKLHGHUH�LO
FRPPLW�R�O¶DERUW�WUDPLWH�
con.commit();

con.abort();
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(VHPSLR�WUDQVD]LRQL
import java.sql.*;

import java.io.*;
class JdbcTest
{
   static String ARS_URL = "jdbc:oracle:@PutDatabas eNameHere";
   public static void main (String args [])
{
      Class.forName ("oracle.jdbc.OracleDriver");
      Connection ARS;
      ARS =DriverManager.getConnection(ARS_URL,
                        "whitney", "secret");
      ARS.setAutoCommit(false);
      Statement selImp = ARS.createStatement ();
      String stmt1 =

”UPDATE Impiegati SET Stipendio = 1000 WHERE Cognom e = ‘Rossi’";
      String stmt2 =
       ”DELETE FROM Impiegati WHERE Cognome = ‘Verd i’";

      selImp.executeUpdate (stmt1);
      selImp.executeUpdate (stmt2);

      ARS.commit();
      ARS.close(); } }
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3DVVR����'LVFRQQHVVLRQH��FKLXVXUD�

❚ 3HU�ULVSDUPLDUH�ULVRUVH��SXz�HVVHUH�XWLOH�FKLXGHUH�JOL
RJJHWWL�GL�FODVVH�Connection ��Statement ��ResultSet

TXDQGR�QRQ�YHQJRQR�SL��XWLOL]]DWL
❚ PHWRGR�close()

❚ OD�FKLXVXUD�GL�XQ�RJJHWWR�GL�WLSR�Connection �FKLXGH�WXWWL
JOL�Statement �DVVRFLDWL�PHQWUH�OD�FKLXVXUD�GL�XQR
Statement �FKLXGH�ResultSet �DVVRFLDWL
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(FFH]LRQL

❚ /D�FODVVH�java.sql.SQLException �HVWHQGH�OD�FODVVH
java.lang.Exception �LQ�PRGR�GD�IRUQLUH
LQIRUPD]LRQL�XOWHULRUL�LQ�FDVR�GL�HUURUH�GL�DFFHVVR�DO
GDWDEDVH��WUD�FXL�
❙ OD�VWULQJD�64/6WDWH�FKH�UDSSUHVHQWD�OD�FRGLILFD�GHOO¶HUURUH�LQ

EDVH�DOOR�VWDQGDUG�;�2SHQ
❘ getSQLState()

❙ LO�FRGLFH�GL�HUURUH�VSHFLILFR�DO�'%06
❘ getErrorCode()

❙ XQD�GHVFUL]LRQH�GHOO¶HUURUH
❘ getMessage()
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(VHPSLR

import java.sql.*;

import java.io.*;
class JdbcTest
{
   static String ARS_URL = "jdbc:oracle:@PutDatabas eNameHere";

   public static void main (String args [])
{   try{
      Class.forName ("oracle.jdbc.OracleDriver");
      Connection ARS;
      ARS =DriverManager.getConnection(ARS_URL,
                        "whitney", "secret");
   }

catch (SQLException e) {
  while( e!=null){

System.out.println(“SQLState: “ + e.getSQLState());
System.out.println(“    Code: “ + e.getErrorCode()) ;
System.out.println(“ Message: “ + e.getMessage());
e = e.getNextException();

}}} `
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:DUQLQJ

❚ 6RWWRFODVVH�GL�SQLException

❚ OD�FODVVH�java.sql.SQLWarning  IRUQLVFH�LQIRUPD]LRQL�VX
ZDUQLQJ�UHODWLYL�DOO¶DFFHVVR�DO�GDWDEDVH
❙ L�ZDUQLQJ�YHQJRQR�FROOHJDWL�DJOL�RJJHWWL�L�FXL�PHWRGL�KDQQR�JHQHUDWR

O¶HFFH]LRQH

❘ FRQQHFWLRQ

❘ VWDWHPHQW

❘ UHVXOWVHW

❙ UHFXSHUDELL�FRQ�LO�PHWRGR�getWarnings()

❚ QRQ�EORFFDQR�O¶HVHFX]LRQH�GHO�SURJUDPPD

94

(VHPSLR

Statement selImp = ARS.createStatement ();
String stmt =  "SELECT * FROM Impiegati WHERE Cogno me =‘Rossi’";
ResultSet  impRossi = selImp.executeQuery (stmt);
while ( impRossi.next() )
      { 
         System.out.println (impRossi.getString (”S tipendio"));

  SQLWarning warning_stmt = selImp.getWarnings();
  while (warning_stmt != null)

   {
System.out.println(“Message: “ + 

warning_stmt.getMessage());
System.out.println(“SQLState: “ +

warning_stmt.getSQLState());
System.out.println(“Vendor error code: “ +

 warning_stmt.getErrorCode());
warning_stmt = warning_stmt.getNextWarning();

  }
}
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(VHPSLR

  SQLWarning warning_rs = rs.getWarnings();
  while (warning_rs != null)

   {
System.out.println(“Message: “ + 

warning_rs.getMessage());
System.out.println(“SQLState: “ +

warning_rs.getSQLState());
System.out.println(“Vendor error code: “ +

 warning_rs.getErrorCode());
warning_rs = warning_rs.getNextWarning();

  }
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-'%&�LQ�2UDFOH

❚ 4XDWWUR�WLSL�GL�-'%&�GULYHUV�
❙ XJXDOL�GDO�SXQWR�GL�YLVWD�GHOO¶$3,�VXSSRUWDWD
❙ GLYHUVL�GDO�SXQWR�GL�YLVWD�GHOOD�FRQQHVVLRQH�DO�GDWDEDVH

❚ -'%&�7KLQ�GULYHU�
❙ �����SXUH�-DYD
❙ GULYHU�GL�WLSR�,9
❙ XVDWR�LQ�DSSOHW
❙ QRQ�ULFKLHGH�VRIWZDUH�2UDFOH�DGGL]LRQDOH�VXO�FOLHQW

❚ -'%&�2&,�GULYHU�
❙ GULYHU�GL�WLSR�,,
❙ 2UDFOH�FOLHQW�GHYH�HVVHUH�LQVWDOODWR�VXO�FOLHQW
❙ QRQ�DGDWWL�DG�DSSOHW�SHUFKp�GLSHQGRQR�GDOOD�SLDWWDIRUPD�2UDFOH
❙ FRPELQD]LRQH�GL�-DYD�H�&
❙ FRQYHUWRQR�FKLDPDWH�-'%&�LQ�FKLDPDWH�2&,
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-'%&�LQ�2UDFOH

❚ -'%&�6HUYHU�VLGH�7KLQ�'ULYHU�
❙ VWHVVH�IXQ]LRQDOLWj�GL�-'%&�7KLQ�GULYHU�PD�YLHQH�HVHJXLWR�LQ�XQ

GDWDEDVH�2UDFOH�H�SXz�DFFHGHUH�XQ�GDWDEDVH�UHPRWR
❙ XWLOH�SHU�DFFHGHUH�XQ�VHUYHU�2UDFOH�UHPRWR�GD�XQ�VHUYHU�2UDFOH

❚ -'%&�6HUYHU�VLGH�,QWHUQDO�'ULYHU�
❙ FRPXQLFD]LRQH�GLUHWWD�FRQ�LO�PRWRUH�64/�GHO�VHUYHU�VXO�TXDOH�q

LQVWDOODWR
❙ QR�DFFHVVR�UHPRWR
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-'%&�LQ�2UDFOH


