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O "QQFOEJY &�i1FSGPSNBODF�%FTJHO�PG�0%#$�"QQMJDBUJPOTw�PO�

QBHF ���QSPWJEFT�HVJEFMJOFT�GPS�EFTJHOJOH�QFSGPSNBODF�
PSJFOUFE�0%#$�BQQMJDBUJPOT�

O "QQFOEJY (�i5IF�6/*9�-JOVY�&OWJSPONFOUTw�PO�QBHF ���
EJTDVTTFT�6/*9�BOE�-JOVY�FOWJSPONFOU�WBSJBCMFT�BOE�

DPOGJHVSBUJPO�PG�UIF�ESJWFST��*U�BMTP�FYQMBJOT�UIF�TUSVDUVSF�PG�

UIF�TZTUFN�JOGPSNBUJPO�GJMF�	VTFE�JO�UIF�6/*9�BOE�-JOVY�
FOWJSPONFOUT
�BOE�QSPWJEFT�B�TBNQMF�TZTUFN�JOGPSNBUJPO�GJMF�

BT�XFMM�BT�EJTDVTTJOH�PUIFS�ESJWFS�UPPMT�GPS�6/*9�BOE�-JOVY�

O "QQFOEJY '�i7BMVFT�GPS�*"/""QQ$PEF1BHF�$POOFDUJPO�4USJOH�

"UUSJCVUFw�PO�QBHF ���QSPWJEFT�UIF�WBMJE�WBMVFT�GPS�UIF�

*"/""QQ$PEF1BHF�DPOOFDUJPO�TUSJOH�BUUSJCVUF�

O "QQFOEJY )�i%JBHOPTUJD�5PPMT�&SSPS�.FTTBHFT�BOE�

5SPVCMFTIPPUJOHw�PO�QBHF ����EJTDVTTFT�UIF�EJBHOPTUJD�UPPMT�
UIBU�BSF�BWBJMBCMF�FYQMBJOT�FSSPS�NFTTBHFT�BOE�QSPWJEFT�B�

USPVCMFTIPPUJOH�TFDUJPO�

O "�i(MPTTBSZw�PO�QBHF ����
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



$POWFOUJPOT�6TFE�JO�UIJT�#PPL ��
*G�ZPV�BSF�XSJUJOH�QSPHSBNT�UP�BDDFTT�0%#$�ESJWFST�ZPV�OFFE�UP�

PCUBJO�B�DPQZ�PG�UIF�0%#$�1SPHSBNNFS�T�3FGFSFODF�GPS�UIF�
.JDSPTPGU�0QFO�%BUBCBTF�$POOFDUJWJUZ�4PGUXBSF�%FWFMPQNFOU�

,JU�BWBJMBCMF�GSPN�.JDSPTPGU�$PSQPSBUJPO�

/05&��5IJT�CPPL�SFGFST�UIF�SFBEFS�UP�8FC�63-T�GPS�NPSF�

JOGPSNBUJPO�BCPVU�TQFDJGJD�UPQJDT�BOE�NBZ�JODMVEF�8FC�63-T�OPU�
NBJOUBJOFE�CZ�%BUB%JSFDU�5FDIOPMPHJFT��#FDBVTF�JU�JT�UIF�OBUVSF�

PG�8FC�DPOUFOU�UP�DIBOHF�GSFRVFOUMZ�%BUB%JSFDU�5FDIOPMPHJFT�

DBO�HVBSBOUFF�POMZ�UIBU�UIF�63-T�SFGFSFODFE�JO�UIJT�CPPL�XFSF�
DPSSFDU�BU�UIF�UJNF�PG�QVCMJTIJOH�

$POWFOUJPOT�6TFE�JO�UIJT�#PPL

5IF�GPMMPXJOH�TFDUJPOT�EFTDSJCF�UIF�UZQPHSBQIZ�UFSNJOPMPHZ�

BOE�PUIFS�DPOWFOUJPOT�VTFE�JO�UIJT�CPPL�

5ZQPHSBQIJDBM�$POWFOUJPOT

5IJT�CPPL�VTFT�UIF�GPMMPXJOH�UZQPHSBQIJDBM�DPOWFOUJPOT�

$POWFOUJPO &YQMBOBUJPO

JUBMJDT *OUSPEVDFT�OFX�UFSNT�XJUI�XIJDI�ZPV�NBZ�OPU�CF�
GBNJMJBS�BOE�JT�VTFE�PDDBTJPOBMMZ�GPS�FNQIBTJT�

CPME &NQIBTJ[FT�JNQPSUBOU�JOGPSNBUJPO��"MTP�JOEJDBUFT�
CVUUPO�NFOV�BOE�JDPO�OBNFT�PO�XIJDI�ZPV�DBO�BDU��
'PS�FYBNQMF�DMJDL�/FYU�

611&3$"4& *OEJDBUFT�UIF�OBNF�PG�B�GJMF��'PS�PQFSBUJOH�
FOWJSPONFOUT�UIBU�VTF�DBTF�TFOTJUJWF�GJMF�OBNFT�UIF�
DPSSFDU�DBQJUBMJ[BUJPO�JT�VTFE�JO�JOGPSNBUJPO�TQFDJGJD�
UP�UIPTF�FOWJSPONFOUT�

"MTP�JOEJDBUFT�LFZT�PS�LFZ�DPNCJOBUJPOT�UIBU�ZPV�DBO�
VTF��'PS�FYBNQMF�QSFTT�UIF�&/5&3�LFZ�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� 1SFGBDF
"CPVU�UIF�1SPEVDU�%PDVNFOUBUJPO

%BUB%JSFDU�QSPEVDU�EPDVNFOUBUJPO�JT�QSPWJEFE�JO�1%'�GPSNBU�

XIJDI�BMMPXT�ZPV�UP�WJFX�UIF�CPPLT�POMJOF�PS�QSJOU�UIFN��:PV�DBO�
WJFX�%BUB%JSFDU�POMJOF�EPDVNFOUBUJPO�VTJOH�"EPCF�"DSPCBU�

3FBEFS���Y�PS�IJHIFS�

monospace *OEJDBUFT�TZOUBY�FYBNQMFT�WBMVFT�UIBU�ZPV�TQFDJGZ�PS�
SFTVMUT�UIBU�ZPV�SFDFJWF�

monospaced 
italics

*OEJDBUFT�OBNFT�UIBU�BSF�QMBDFIPMEFST�GPS�WBMVFT�UIBU�
ZPV�TQFDJGZ��'PS�FYBNQMF�filename�

GPSXBSE�TMBTI�� 4FQBSBUFT�NFOVT�BOE�UIFJS�BTTPDJBUFE�DPNNBOET��'PS�
FYBNQMF�4FMFDU�'JMF���$PQZ�NFBOT�UIBU�ZPV�TIPVME�
TFMFDU�$PQZ�GSPN�UIF�'JMF�NFOV�

5IF�TMBTI�BMTP�TFQBSBUFT�EJSFDUPSZ�MFWFMT�XIFO�
TQFDJGZJOH�MPDBUJPOT�VOEFS�6/*9�

WFSUJDBM�SVMF�] *OEJDBUFT�BO��03��TFQBSBUPS�VTFE�UP�EFMJOFBUF�JUFNT�

CSBDLFUT�<�> *OEJDBUFT�PQUJPOBM�JUFNT��'PS�FYBNQMF�JO�UIF�
GPMMPXJOH�TUBUFNFOU��4&-&$5�<%*45*/$5>�%*45*/$5�JT�
BO�PQUJPOBM�LFZXPSE�

"MTP�JOEJDBUFT�TFDUJPOT�PG�UIF�8JOEPXT�3FHJTUSZ��

CSBDFT�\�^ *OEJDBUFT�UIBU�ZPV�NVTU�TFMFDU�POF�JUFN��'PS�FYBNQMF�
\ZFT�]�OP^�NFBOT�UIBU�ZPV�NVTU�TQFDJGZ�FJUIFS�ZFT�PS�
OP�

FMMJQTJT������ *OEJDBUFT�UIBU�UIF�JNNFEJBUFMZ�QSFDFEJOH�JUFN�DBO�
CF�SFQFBUFE�BOZ�OVNCFS�PG�UJNFT�JO�TVDDFTTJPO��"O�
FMMJQTJT�GPMMPXJOH�B�DMPTJOH�CSBDLFU�JOEJDBUFT�UIBU�BMM�
JOGPSNBUJPO�JO�UIBU�VOJU�DBO�CF�SFQFBUFE�

$POWFOUJPO &YQMBOBUJPO
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��
� 2VJDL�4UBSU�$POOFDU

5IJT�DIBQUFS�QSPWJEFT�CBTJD�JOGPSNBUJPO�GPS�DPOGJHVSJOH�BOE�UFTU�

DPOOFDUJOH�XJUI�ZPVS�%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�ESJWFST�

JNNFEJBUFMZ�BGUFS�JOTUBMMBUJPO��5P�UBLF�GVMM�BEWBOUBHF�PG�UIF�
GFBUVSFT�PG�UIF�ESJWFST�XF�SFDPNNFOE�UIBU�ZPV�SFBE�$IBQUFS ��

i6TJOH�5IF�1SPEVDUw�BOE�UIF�/4,�42-�.9�ESJWFS�DIBQUFS�

*OGPSNBUJPO�UIBU�UIF�ESJWFST�OFFET�UP�DPOOFDU�UP�B�EBUBCBTF�JT�

TUPSFE�JO�B�EBUB�TPVSDF��5IF�0%#$�TQFDJGJDBUJPO�EFTDSJCFT�UISFF�
UZQFT�PG�EBUB�TPVSDFT��VTFS�EBUB�TPVSDFT�TZTUFN�EBUB�TPVSDFT�	OPU�

B�WBMJE�EJTUJODUJPO�PO�6/*9�BOE�-JOVY
�BOE�GJMF�EBUB�TPVSDFT��0O�

8JOEPXT�VTFS�BOE�TZTUFN�EBUB�TPVSDFT�BSF�TUPSFE�JO�UIF�SFHJTUSZ�
PG�UIF�MPDBM�DPNQVUFS��5IF�EJGGFSFODF�JT�UIBU�POMZ�B�TQFDJGJD�VTFS�

DBO�BDDFTT�VTFS�EBUB�TPVSDFT�XIFSFBT�BOZ�VTFS�PG�UIF�NBDIJOF�

DBO�BDDFTT�TZTUFN�EBUB�TPVSDFT��0O�8JOEPXT�6/*9�BOE�-JOVY�
GJMF�EBUB�TPVSDFT�XIJDI�BSF�TJNQMZ�UFYU�GJMFT�DBO�CF�TUPSFE�MPDBMMZ�

PS�PO�B�OFUXPSL�DPNQVUFS�BOE�BSF�BDDFTTJCMF�UP�PUIFS�NBDIJOFT�

8IFO�ZPV�EFGJOF�BOE�DPOGJHVSF�B�EBUB�TPVSDF�ZPV�TUPSF�EFGBVMU�

DPOOFDUJPO�WBMVFT�GPS�UIF�ESJWFST�UIBU�BSF�VTFE�FBDI�UJNF�ZPV�
DPOOFDU�UP�B�QBSUJDVMBS�EBUBCBTF��:PV�DBO�DIBOHF�UIFTF�EFGBVMUT�

CZ�NPEJGZJOH�UIF�EBUB�TPVSDF�

$POGJHVSJOH�BOE�$POOFDUJOH�PO�6/*9�BOE�
-JOVY

5IF�GPMMPXJOH�CBTJD�JOGPSNBUJPO�FOBCMFT�ZPV�UP�DPOGJHVSF�B�EBUB�

TPVSDF�BOE�UFTU�DPOOFDU�XJUI�B�ESJWFS�JNNFEJBUFMZ�BGUFS�

JOTUBMMBUJPO��4FF�"QQFOEJY (�i5IF�6/*9�-JOVY�&OWJSPONFOUTw�PO�
QBHF ���GPS�EFUBJMFE�JOGPSNBUJPO�BCPVU�IPX�UP�EFGJOF�BOE�

DPOGJHVSF�B�EBUB�TPVSDF�JO�UIF�6/*9�BOE�-JOVY�FOWJSPONFOUT��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� $IBQUFS����2VJDL�4UBSU�$POOFDU��
&OWJSPONFOU�4FUVQ

� $IFDL�ZPVS�QFSNJTTJPOT��:PV�TIPVME�MPH�JO�BT�B�VTFS�XJUI�GVMM�
S�X�Y�QFSNJTTJPOT�SFDVSTJWFMZ�PO�UIF�FOUJSF�QSPEVDU�JOTUBMMBUJPO�

EJSFDUPSZ�

� %FUFSNJOF�XIJDI�TIFMM�ZPV�BSF�SVOOJOH�CZ�FYFDVUJOH�UIF�FOW�

DPNNBOE�

� 3VO�UIF�%BUB%JSFDU�5FDIOPMPHJFT�TFUVQ�TDSJQU�UP�TFU�WBSJBCMFT��

5XP�TDSJQUT�PECD�TI�BOE�PECD�DTI�BSF�JOTUBMMFE�JO�UIF�

JOTUBMMBUJPO�EJSFDUPSZ��'PS�,PSO�#PSOF�BOE�FRVJWBMFOU�TIFMMT�
FYFDVUF�PECD�TI��'PS�B�$�TIFMM�FYFDVUF�PECD�DTI��"GUFS�SVOOJOH�

UIF�TFUVQ�TDSJQU�FYFDVUF�UIF�FOW�DPNNBOE�UP�WFSJGZ�UIBU�UIF�

JOTUBMMBUJPO@EJSFDUPSZ�MJC�EJSFDUPSZ�IBT�CFFO�BEEFE�UP�ZPVS�

TIBSFE�MJCSBSZ�QBUI�

� 4FU�UIF�0%#$*/*�FOWJSPONFOU�WBSJBCMF��5IF�WBSJBCMF�TIPVME�

QPJOU�UP�UIF�QBUI�GSPN�UIF�SPPU�EJSFDUPSZ�UP�UIF�TZTUFN�
JOGPSNBUJPO�GJMF�XIFSF�ZPVS�EBUB�TPVSDF�XJMM�SFTJEF��5IF�

TZTUFN�JOGPSNBUJPO�GJMF�DBO�IBWF�BOZ�OBNF�CVU�UIF�QSPEVDU�JT�

JOTUBMMFE�XJUI�B�EFGBVMU�UFNQMBUF�GJMF�DBMMFE�PECD�JOJ�JO�UIF�
JOTUBMMBUJPO�EJSFDUPSZ��'PS�FYBNQMF�JG�ZPV�VTF�UIF�EFGBVMU�

JOTUBMMBUJPO�EJSFDUPSZ�BOE�UIF�EFGBVMU�TZTUFN�JOGPSNBUJPO�GJMF�

GSPN�UIF�,PSO�PS�#PSOF�TIFMM�ZPV�XPVME�FOUFS�

ODBCINI=/opt/odbc/odbc.ini; export ODBCINI

5FTU�-PBEJOH�UIF�%SJWFS

5IF����CJU�ESJWFS�UPPM�JWUFTUMJC�JT�EFTDSJCFE�JO�UIF�GPMMPXJOH�

TFDUJPO��'PS����CJU�ESJWFST�TVCTUJUVUF�UIF�OBNF�EEUFTUMJC�GPS�UIF�
UPPM�BOE�EEOTL���TP�GPS�UIF�ESJWFS��5IF�UPPM�JT�MPDBUFE�JO�UIF�

JOTUBMMBUJPO@EJSFDUPSZ�CJO�EJSFDUPSZ�BOE�JT�B�VUJMJUZ�UP�WFSJGZ�UIBU�

UIF�ESJWFS�DBO�CF�MPBEFE�JOUP�NFNPSZ��'PS�FYBNQMF�UP�MPBE�B����
CJU�ESJWFS�ZPV�XPVME�FOUFS�

ivtestlib /opt/odbc/lib/driver_shared_object_name
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



$POGJHVSJOH�BOE�$POOFDUJOH�PO�6/*9�BOE�-JOVY ��
XIFSF�driver_shared_object_name�JT�UIF�OBNF�PG�UIF�TQFDJGJD�

ESJWFS�GJMF��'PS�FYBNQMF�UIF�/4,�42-�.9�8JSF�1SPUPDPM�PO�-JOVY�
JT�JWOTL���TP�

"O�FSSPS�NFTTBHF�JT�SFUVSOFE�JG�UIF�MPBE�JT�OPU�TVDDFTTGVM�

$POGJHVSJOH�B�%BUB�4PVSDF�JO�UIF�
4ZTUFN�*OGPSNBUJPO�'JMF

*O�UIF�6/*9�BOE�-JOVY�FOWJSPONFOUT�UIFSF�JT�OP�0%#$�

"ENJOJTUSBUPS��5P�DPOGJHVSF�B�EBUB�TPVSDF�JO�UIF�6/*9�BOE�-JOVY�
FOWJSPONFOUT�ZPV�NVTU�FEJU�UIF�TZTUFN�JOGPSNBUJPO�GJMF�	CZ�

EFGBVMU�PECD�JOJ
�UP�XIJDI�UIF�0%#$*/*�WBSJBCMF�QPJOUT��5IF�

EFGBVMU�PECD�JOJ�JOTUBMMFE�CZ�4FUVQ�JO�UIF�JOTUBMMBUJPO�EJSFDUPSZ�JT�
B�UFNQMBUF�JOUP�XIJDI�ZPV�FOUFS�ZPVS�TJUF�TQFDJGJD�EBUBCBTF�

DPOOFDUJPO�JOGPSNBUJPO��6TJOH�B�UFYU�FEJUPS�ZPV�NPEJGZ�UIF�

EFGBVMU�BUUSJCVUFT�JO�UIJT�GJMF�BT�OFDFTTBSZ�CBTFE�PO�ZPVS�TZTUFN�
WBMVFT�	GPS�FYBNQMF�ZPVS�TFSWFS�OBNF�BOE�QPSU�OVNCFS
�

5P�DPOGJHVSF�B�GJMF�EBUB�TPVSDF�ZPV�NVTU�DSFBUF�B�UFYU�GJMF�UIBU�

DPOUBJOT�UIF�SFRVJSFE�EBUB�TPVSDF�JOGPSNBUJPO�JO�B�GPSNBU�WFSZ�

TJNJMBS�UP�UIF�PECD�JOJ�GJMF�

$POTVMU�UIF��$POOFDUJPO�4USJOH�"UUSJCVUFT��UBCMF�PG�UIF�ESJWFS�
DIBQUFS�GPS�TQFDJGJD�DPOOFDUJPO�BUUSJCVUF�WBMVFT�UP�VTF�JO�DSFBUJOH�

EBUB�TPVSDFT��4FF�"QQFOEJY (�i5IF�6/*9�-JOVY�&OWJSPONFOUTw�

PO�QBHF ���GPS�EFUBJMT�BCPVU�IPX�UP�DSFBUF�BOE�FEJU�UIFTF�GJMFT�

*.1035"/5��5IF��$POOFDUJPO�4USJOH�"UUSJCVUFT��UBCMF�PG�UIF�
ESJWFS�DIBQUFS�MJTUT�CPUI�UIF�MPOH�BOE�TIPSU�OBNF�PG�UIF�

BUUSJCVUF��8IFO�FOUFSJOH�BUUSJCVUF�OBNFT�JOUP�EBUB�TPVSDF�GJMFT�

ZPV�NVTU�VTF�UIF�MPOH�OBNF�PG�UIF�BUUSJCVUF��5IF�TIPSU�OBNF�JT�

OPU�WBMJE�JO�UIF�PECD�JOJ�GJMF�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� $IBQUFS����2VJDL�4UBSU�$POOFDU��
5FTUJOH�UIF�$POOFDUJPO

5IF�QSPEVDU�JOTUBMMBUJPO�JODMVEFT�BO�0%#$�BQQMJDBUJPO�DBMMFE�

FYBNQMF�UIBU�DBO�CF�VTFE�UP�DPOOFDU�UP�B�EBUB�TPVSDF�BOE�

FYFDVUF�42-��5IF�BQQMJDBUJPO�JT�MPDBUFE�JO�UIF�
JOTUBMMBUJPO@EJSFDUPSZ�FYBNQMF�EJSFDUPSZ�

5P�SVO�UIF�QSPHSBN�BGUFS�TFUUJOH�VQ�B�EBUB�TPVSDF�JO�UIF�PECD�JOJ�

FOUFS�example�BOE�GPMMPX�UIF�QSPNQUT�UP�FOUFS�ZPVS�EBUB�TPVSDF�

OBNF�VTFS�OBNF�BOE�QBTTXPSE��*G�TVDDFTTGVM�B�SQL>�QSPNQU�
BQQFBST�BOE�ZPV�DBO�UZQF�JO�42-�TUBUFNFOUT�TVDI�BT�SELECT * 
FROM table��*G�FYBNQMF�JT�VOBCMF�UP�DPOOFDU�UIF�BQQSPQSJBUF�FSSPS�

NFTTBHF�BQQFBST�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��
� 6TJOH�5IF�1SPEVDU

5IJT�DIBQUFS�DPOUBJOT�UIF�GPMMPXJOH�TFDUJPOT�

O w8IBU�*T�0%#$ w
O w&OWJSPONFOU�4QFDJGJD�*OGPSNBUJPOw

O w#JOEJOH�1BSBNFUFS�.BSLFSTw

O w7FSTJPO�4USJOH�*OGPSNBUJPOw

O w3FUSJFWJOH�%BUB�5ZQF�*OGPSNBUJPOw

8IBU�*T�0%#$ 

5IF�0QFO�%BUBCBTF�$POOFDUJWJUZ�	0%#$
�JOUFSGBDF�CZ�.JDSPTPGU�

BMMPXT�BQQMJDBUJPOT�UP�BDDFTT�EBUB�JO�EBUBCBTF�NBOBHFNFOU�

TZTUFNT�	%#.4
�VTJOH�42-�BT�B�TUBOEBSE�GPS�BDDFTTJOH�UIF�EBUB��
0%#$�QFSNJUT�NBYJNVN�JOUFSPQFSBCJMJUZ�XIJDI�NFBOT�B�TJOHMF�

BQQMJDBUJPO�DBO�BDDFTT�EJGGFSFOU�%#.4��"QQMJDBUJPO�FOE�VTFST�DBO�

UIFO�BEE�0%#$�EBUBCBTF�ESJWFST�UP�MJOL�UIF�BQQMJDBUJPO�UP�UIFJS�
DIPJDF�PG�%#.4�

5IF�0%#$�JOUFSGBDF�EFGJOFT�

O "�MJCSBSZ�PG�0%#$�GVODUJPO�DBMMT�PG�UXP�UZQFT�

t $PSF�GVODUJPOT�UIBU�BSF�CBTFE�PO�UIF�9�0QFO�BOE�42-�

"DDFTT�(SPVQ�$BMM�-FWFM�*OUFSGBDF�TQFDJGJDBUJPO

t &YUFOEFE�GVODUJPOT�UIBU�TVQQPSU�BEEJUJPOBM�GVODUJPOBMJUZ�

JODMVEJOH�TDSPMMBCMF�DVSTPST

O 42-�TZOUBY�CBTFE�PO�UIF�9�0QFO�BOE�42-�"DDFTT�(SPVQ�42-�

$"&�TQFDJGJDBUJPO�	����


O "�TUBOEBSE�TFU�PG�FSSPS�DPEFT
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� $IBQUFS����6TJOH�5IF�1SPEVDU��
O "�TUBOEBSE�XBZ�UP�DPOOFDU�BOE�MPHPO�UP�B�%#.4

O "�TUBOEBSE�SFQSFTFOUBUJPO�GPS�EBUB�UZQFT

5IF�0%#$�TPMVUJPO�GPS�BDDFTTJOH�EBUB�MFE�UP�0%#$�EBUBCBTF�

ESJWFST�XIJDI�BSF�EZOBNJD�MJOL�MJCSBSJFT�PO�8JOEPXT�BOE�TIBSFE�
PCKFDUT�PO�6/*9�BOE�-JOVY��5IFTF�ESJWFST�BMMPX�BO�BQQMJDBUJPO�UP�

HBJO�BDDFTT�UP�POF�PS�NPSF�EBUB�TPVSDFT��0%#$�QSPWJEFT�B�

TUBOEBSE�JOUFSGBDF�UP�BMMPX�BQQMJDBUJPO�EFWFMPQFST�BOE�WFOEPST�
PG�EBUBCBTF�ESJWFST�UP�FYDIBOHF�EBUB�CFUXFFO�BQQMJDBUJPOT�BOE�

EBUB�TPVSDFT�

)PX�%PFT�*U�8PSL 

5IF�0%#$�BSDIJUFDUVSF�IBT�GPVS�DPNQPOFOUT�

O "QQMJDBUJPO�XIJDI�QSPDFTTFT�BOE�DBMMT�0%#$�GVODUJPOT�UP�

TVCNJU�42-�TUBUFNFOUT�BOE�SFUSJFWF�SFTVMUT

O %SJWFS�.BOBHFS�XIJDI�MPBET�ESJWFST�GPS�UIF�BQQMJDBUJPO

O %SJWFS�XIJDI�QSPDFTTFT�0%#$�GVODUJPO�DBMMT�TVCNJUT�42-�

SFRVFTUT�UP�B�TQFDJGJD�EBUB�TPVSDF�BOE�SFUVSOT�SFTVMUT�UP�UIF�

BQQMJDBUJPO

O %BUB�TPVSDF�XIJDI�DPOTJTUT�PG�UIF�EBUB�UP�BDDFTT�BOE�JUT�

BTTPDJBUFE�PQFSBUJOH�TZTUFN�%#.4�BOE�OFUXPSL�QMBUGPSN�	JG�
BOZ
�VTFE�UP�BDDFTT�UIF�%#.4
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



&OWJSPONFOU�4QFDJGJD�*OGPSNBUJPO ��
5IF�GPMMPXJOH�GJHVSF�TIPXT�UIF�SFMBUJPOTIJQ�BNPOH�UIF�GPVS�

DPNQPOFOUT�

8IZ�%P�"QQMJDBUJPO�%FWFMPQFST�/FFE�
0%#$ 

6TJOH�0%#$�BO�BQQMJDBUJPO�EFWFMPQFS�DBO�EFWFMPQ�DPNQJMF�BOE�
TIJQ�BO�BQQMJDBUJPO�XJUIPVU�UBSHFUJOH�B�TQFDJGJD�%#.4��*O�UIJT�

TDFOBSJP�UIF�BQQMJDBUJPO�EFWFMPQFS�EPFT�OPU�OFFE�UP�VTF�

FNCFEEFE�42-��UIFSFGPSF�IF�EPFT�OPU�OFFE�UP�SFDPNQJMF�UIF�

BQQMJDBUJPO�GPS�FBDI�OFX�FOWJSPONFOU�

&OWJSPONFOU�4QFDJGJD�*OGPSNBUJPO

5IF�GPMMPXJOH�TFDUJPO�SFGFS�UP�UISFBEJOH�NPEFMT��4FF�"QQFOEJY $�

i5ISFBEJOHw�PO�QBHF ���GPS�BO�FYQMBOBUJPO�PG�UISFBEJOH�

Application

Driver Manager

Driver Driver Driver

ODBC Interface

Data
Source

Data
Source

Data
Source
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� $IBQUFS����6TJOH�5IF�1SPEVDU��
'PS�6/*9�BOE�-JOVY�6TFST

5IF�GPMMPXJOH�BSF�SFRVJSFNFOUT�GPS�6/*9�BOE�-JOVY�PQFSBUJOH�

TZTUFNT��5IF�%BUB%JSFDU�$POOFDU�GPS�0%#$�ESJWFST�BSF����CJU�ESJWFST�

BOE�UIF�%BUB%JSFDU�$POOFDU���GPS�0%#$�ESJWFST�BSF����CJU�ESJWFST�

���#JU�%SJWFST

O *G�ZPVS�BQQMJDBUJPO�XBT�CVJMU�XJUI����CJU�TZTUFN�MJCSBSJFT�ZPV�
NVTU�VTF�B����CJU�ESJWFS��5IF�EBUBCBTF�ZPV�BSF�DPOOFDUJOH�UP�

DBO�CF�FJUIFS����CJU�PS����CJU�FOBCMFE�

"*9

O 1PXFS�1$�

O "*9�����BOE�����PQFSBUJOH�TZTUFNT�XJUI�UIF���������$���
SVOUJNF�MJCSBSJFT�

O "O�BQQMJDBUJPO�DPNQJMFE�XJUI�7JTVBM"HF�$���1SPGFTTJPOBM�����
PO�"*9�����

O "O�BQQMJDBUJPO�CVJMU�VTJOH�UIF�"*9�OBUJWF�UISFBEJOH�

/05&��5P�EFUFSNJOF�UIF�JOTUBMMFE�WFSTJPO�PG�ZPVS�$���SVOUJNF�
MJCSBSJFT�FYFDVUF�UIF�GPMMPXJOH�DPNNBOE�

lslpp -al | grep xlC.rte

)1�69����B$$�	1"�3*4$


O )1�69���J�	�����
�PQFSBUJOH�TZTUFN�

O "O�BQQMJDBUJPO�DPNQJMFE�XJUI�)1�B$$������

O "O�BQQMJDBUJPO�CVJMU�VTJOH�UIF�)1�69����OBUJWF�	LFSOFM
�

UISFBEJOH�NPEFM�	QPTJY�ESBGU����UISFBET
�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



&OWJSPONFOU�4QFDJGJD�*OGPSNBUJPO ��
)1�69����B$$�	*1'


O )1�69���J�	������BOE������
�PQFSBUJOH�TZTUFN�

O "O�BQQMJDBUJPO�DPNQJMFE�XJUI�)1�B$$������

O "O�BQQMJDBUJPO�CVJMU�VTJOH�UIF�)1�69����OBUJWF�	LFSOFM
�
UISFBEJOH�NPEFM�	QPTJY�ESBGU����UISFBET
�

4PMBSJT

O 4VO�4PMBSJT ��BOE����PQFSBUJOH�TZTUFNT�

O 4VO�41"3$TUBUJPO�

O "O�BQQMJDBUJPO�DPNQJMFE�XJUI�4VO�$�������	4VO�4UVEJP��
�PO�

4PMBSJT�����

O "O�BQQMJDBUJPO�CVJMU�VTJOH�UIF�4PMBSJT�OBUJWF�	LFSOFM
�

UISFBEJOH�NPEFM�

-JOVY

O 5IF�GPMMPXJOH�-JOVY�EJTUSJCVUJPOT�BSF�TVQQPSUFE�
t 3FE�)BU�&OUFSQSJTF�-JOVY����

t 4V4&�-JOVY�&OUFSQSJTF�4FSWFS�����BOE����

O *OUFM�Y���NBDIJOF

O "O�BQQMJDBUJPO�DPNQJMFE�XJUI�(/6�QSPKFDU�H���������PO�
3FE)BU�&OUFSQSJTF�-JOVY�����

O "O�BQQMJDBUJPO�CVJMU�VTJOH�UIF�-JOVY�OBUJWF�QUISFBE�
UISFBEJOH�NPEFM�	-JOVYUISFBET

%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� $IBQUFS����6TJOH�5IF�1SPEVDU��
���#JU�%SJWFST

O "MM�SFRVJSFE�OFUXPSL�TPGUXBSF�TVQQMJFE�CZ�ZPVS�EBUBCBTF�

TZTUFN�WFOEPST�NVTU�CF����CJU�DPNQMJBOU�

"*9

O 1PXFS�1$�

O "*9��-�	����BOE����
�PQFSBUJOH�TZTUFN�

O "O�BQQMJDBUJPO�DPNQJMFE�XJUI�7JTVBM"HF�$���1SPGFTTJPOBM�����
PO�"*9�����

O "O�BQQMJDBUJPO�CVJMU�VTJOH�UIF�"*9�OBUJWF�UISFBEJOH�NPEFM�

)1�69����B$$�	*1'


O *UBOJVN�**�

O )1�69�*1'���J�WFSTJPOT�����BOE���	#�������BOE�#������
�

PQFSBUJOH�TZTUFNT�

O "O�BQQMJDBUJPO�DPNQJMFE�XJUI�)1�B$$�W�������

O "O�BQQMJDBUJPO�CVJMU�VTJOH�UIF�)1�69����OBUJWF�	LFSOFM
�
UISFBEJOH�NPEFM�	QPTJY�ESBGU����UISFBET
�

4PMBSJT

O 4VO�41"3$TUBUJPO�

O 4VO�4PMBSJT ��BOE����PQFSBUJOH�TZTUFNT�

O "O�BQQMJDBUJPO�DPNQJMFE�XJUI�4VO�$�������	4VO�4UVEJP��
�PO�

4PMBSJT�����

O "O�BQQMJDBUJPO�CVJMU�VTJOH�UIF�4PMBSJT�OBUJWF�	LFSOFM
�

UISFBEJOH�NPEFM�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



&OWJSPONFOU�4QFDJGJD�*OGPSNBUJPO ��
-JOVY

O ".%�0QUFSPO�BOE�*OUFM�9FPO�&.��5�Y���QSPDFTTPST�

O 5IF�GPMMPXJOH�PQFSBUJOH�TZTUFNT�BSF�TVQQPSUFE�

t 4V4&�-JOVY�&OUFSQSJTF�4FSWFS�����GPS�Y��
t 3FE�)BU�&OUFSQSJTF�-JOVY�"4�&4�BOE�84�WFSTJPO�����GPS�

Y��

O "O�BQQMJDBUJPO�DPNQJMFE�XJUI�H���(/6�QSPKFDU�$���$PNQJMFS�

WFSTJPO�������

O "O�BQQMJDBUJPO�CVJMU�VTJOH�UIF�-JOVY�OBUJWF�QUISFBE�

UISFBEJOH�NPEFM�	-JOVYUISFBET
�

4FUVQ�PG�UIF�&OWJSPONFOU�BOE�UIF�%SJWFST

0O�6/*9�BOE�-JOVY�TFWFSBM�FOWJSPONFOU�WBSJBCMFT�BOE�UIF�
TZTUFN�JOGPSNBUJPO�GJMF�NVTU�CF�DPOGJHVSFE�CFGPSF�UIF�ESJWFST�

DBO�CF�VTFE��4FF�$IBQUFS ��i2VJDL�4UBSU�$POOFDUw PO�QBHF ���GPS�

B�RVJDL�HVJEF�UP�UIJT�QSPDFTT��4FF�"QQFOEJY (�i5IF�6/*9�-JOVY�
&OWJSPONFOUTw�PO�QBHF ���GPS�DPNQMFUF�EFUBJMT�BCPVU�VTJOH�UIF�

ESJWFST�PO�6/*9�BOE�-JOVY�TZTUFNT�

%SJWFS�/BNFT

5IF�%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�ESJWFS�JT�BO�0%#$�
"1*�DPNQMJBOU�EZOBNJD�MJOL�MJCSBSZ�SFGFSSFE�UP�JO�6/*9�BOE�-JOVY�

BT�TIBSFE�PCKFDUT��5IF�QSFGJY�GPS�UIF�ESJWFS�GJMF�OBNF�JT�JW�GPS�UIF�

���CJU�ESJWFS�BOE�EE�GPS�UIF����CJU�ESJWFS�UIF�ESJWFS�GJMF�OBNF�JT�
MPXFSDBTF�BOE�UIF�FYUFOTJPO�JT��TP�PS��TM��5IJT�JT�UIF�TUBOEBSE�

GPSN�GPS�B�TIBSFE�PCKFDU��'PS�FYBNQMF�UIF����CJU�/4,�42-�.9�

8JSF�1SPUPDPM�ESJWFS�GJMF�OBNF�JT�JWOTL���TP�PO�BMM�QMBUGPSNT�

FYDFQU�)1�69�JO�XIJDI�DBTF�JU�JT�JWOTL���TM��5IF����CJU�ESJWFS�GJMF�
OBNF�JT�EEOTL���TP�PO�BMM�QMBUGPSNT�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� $IBQUFS����6TJOH�5IF�1SPEVDU��
#JOEJOH�1BSBNFUFS�.BSLFST

"O�0%#$�BQQMJDBUJPO�DBO�QSFQBSF�B�RVFSZ�UIBU�DPOUBJOT�EZOBNJD�
QBSBNFUFST��&BDI�QBSBNFUFS�JO�B�42-�TUBUFNFOU�NVTU�CF�

BTTPDJBUFE�PS�CPVOE�UP�B�WBSJBCMF�JO�UIF�BQQMJDBUJPO�CFGPSF�UIF�

TUBUFNFOU�JT�FYFDVUFE��8IFO�UIF�BQQMJDBUJPO�CJOET�B�WBSJBCMF�UP�B�
QBSBNFUFS�JU�EFTDSJCFT�UIBU�WBSJBCMF�BOE�UIBU�QBSBNFUFS�UP�UIF�

ESJWFS��5IFSFGPSF�UIF�BQQMJDBUJPO�NVTU�TVQQMZ�UIF�GPMMPXJOH�

JOGPSNBUJPO��

O 5IF�EBUB�UZQF�PG�UIF�WBSJBCMF�UIBU�UIF�BQQMJDBUJPO�NBQT�UP�UIF�

EZOBNJD�QBSBNFUFS

O 5IF�42-�EBUB�UZQF�PG�UIF�EZOBNJD�QBSBNFUFS�	UIF�EBUB�UZQF�

UIBU�UIF�EBUBCBTF�TZTUFN�BTTJHOFE�UP�UIF�QBSBNFUFS�NBSLFS


5IF�UXP�EBUB�UZQFT�BSF�JEFOUJGJFE�TFQBSBUFMZ�VTJOH�UIF�

42-#JOE1BSBNFUFS�GVODUJPO��:PV�DBO�BMTP�VTF�EFTDSJQUPS�"1*T�BT�
EFTDSJCFE�JO�UIF�%FTDSJQUPS�TFDUJPO�PG�UIF�0%#$�TQFDJGJDBUJPO�

	WFSTJPO�����PS�IJHIFS
�

5IF�ESJWFS�SFMJFT�PO�UIF�CJOEJOH�PG�QBSBNFUFST�UP�LOPX�IPX�UP�

TFOE�JOGPSNBUJPO�UP�UIF�EBUBCBTF�TZTUFN�JO�JUT�OBUJWF�GPSNBU��*G�
BO�BQQMJDBUJPO�GVSOJTIFT�JODPSSFDU�QBSBNFUFS�CJOEJOH�JOGPSNBUJPO�

UP�UIF�0%#$�ESJWFS�UIF�SFTVMUT�XJMM�CF�VOQSFEJDUBCMF��'PS�

FYBNQMF�UIF�TUBUFNFOU�NJHIU�OPU�CF�FYFDVUFE�DPSSFDUMZ��

5P�FOTVSF�JOUFSPQFSBCJMJUZ�UIF�%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�
ESJWFS�VTFT�POMZ�UIF�QBSBNFUFS�CJOEJOH�JOGPSNBUJPO�QSPWJEFE�CZ�

UIF�BQQMJDBUJPO��4PNF�%#.4T�DBOOPU�QVCMJTI�EZOBNJD�QBSBNFUFS�

JOGPSNBUJPO�CBDL�UP�BO�0%#$�ESJWFS�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



7FSTJPO�4USJOH�*OGPSNBUJPO ��
7FSTJPO�4USJOH�*OGPSNBUJPO

5IF�ESJWFS�IBT�B�WFSTJPO�TUSJOH�PG�UIF�GPSNBU�

X.YY.ZZZZ(BAAAA, UBBBB)

5IF�%SJWFS�.BOBHFS�PO�6/*9�BOE�-JOVY�IBT�B�WFSTJPO�TUSJOH�PG�

UIF�GPSNBU�

X.YY.ZZZZ(UBBBB)

XIFSF�

X�JT�UIF�NBKPS�WFSTJPO�PG�UIF�QSPEVDU�

YY�JT�UIF�NJOPS�WFSTJPO�PG�UIF�QSPEVDU�

ZZZZ�JT�UIF�CVJME�OVNCFS�PG�UIF�ESJWFS�DPNQPOFOU�

AAAA�JT�UIF�CVJME�OVNCFS�PG�UIF�ESJWFShT�CBT�DPNQPOFOU�

BBBB�JT�UIF�CVJME�OVNCFS�PG�UIF�ESJWFShT�VUM�DPNQPOFOU�

'PS�FYBNQMF�

5.1.0002 (B0001, U0002
    |__|  |___|  |___|
   Driver  Bas    Utl 

0O�6/*9�BOE�-JOVY�ZPV�DBO�DIFDL�UIF�WFSTJPO�TUSJOH�CZ�VTJOH�UIF�

JWUFTUMJC�UPPM�TIJQQFE�XJUI�UIF�QSPEVDU��5IJT�UPPM�JT�MPDBUFE�JO�

JOTUBMM@EJSFDUPSZ�CJO�

6TF�UIF�GPMMPXJOH�DPNNBOE�MJOF�

ivtestlib shared_object

'PS�FYBNQMF�GPS�UIF�/4,�42-�.9�ESJWFS�

ivtestlib ivnsk21.so

5.1.0001 (B0002, U0001)
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� $IBQUFS����6TJOH�5IF�1SPEVDU��
'PS�FYBNQMF�GPS�UIF�%SJWFS�.BOBHFS�

ivtestlib libodbc.so

5.10.0001 (U0001)

/05&��0O�-JOVY�UIF�GVMM�QBUI�UP�UIF�ESJWFS�EPFT�OPU�IBWF�UP�CF�
TQFDJGJFE�GPS�JWUFTUMJC�

HFU'JMF7FSTJPO4USJOH�'VODUJPO

7FSTJPO�TUSJOH�JOGPSNBUJPO�DBO�BMTP�CF�PCUBJOFE�
QSPHSBNNBUJDBMMZ�UISPVHI�UIF�GVODUJPO�HFU'JMF7FSTJPO4USJOH��5IJT�

GVODUJPO�DBO�CF�VTFE�XIFO�UIF�BQQMJDBUJPO�JT�OPU�EJSFDUMZ�DBMMJOH�

0%#$�GVODUJPOT�

5IJT�GVODUJPO�JT�EFGJOFE�BT�GPMMPXT�BOE�JT�MPDBUFE�JO�FBDI�ESJWFShT�

TIBSFE�PCKFDU��

DPOTU�VOTJHOFE�DIBS��HFU'JMF7FSTJPO4USJOH	
�

5IJT�GVODUJPO�JT�QSPUPUZQFE�JO�UIF�RFTRMFYU�I�GJMF�TIJQQFE�XJUI�UIF�
QSPEVDU��

3FUSJFWJOH�%BUB�5ZQF�*OGPSNBUJPO

"U�UJNFT�ZPV�NJHIU�OFFE�UP�HFU�JOGPSNBUJPO�BCPVU�UIF�EBUB�

UZQFT�TVQQPSUFE�CZ�UIF�EBUB�TPVSDF�GPS�FYBNQMF�QSFDJTJPO�BOE�
TDBMF��:PV�DBO�VTF�UIF�0%#$�GVODUJPO�42-(FU5ZQF*OGP�UP�EP�UIJT��

0O�6/*9�BOE�-JOVY�BO�BQQMJDBUJPO�DBO�DBMM�42-(FU5ZQF*OGP��)FSF�

JT�BO�FYBNQMF�PG�B�$�GVODUJPO�UIBU�DBMMT�42-(FU5ZQF*OGP�BOE�

SFUSJFWFT�UIF�JOGPSNBUJPO�JO�UIF�GPSN�PG�B�42-�SFTVMU�TFU�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



3FUSJFWJOH�%BUB�5ZQF�*OGPSNBUJPO ��
void ODBC_GetTypeInfo(SQLHANDLE hstmt, SQLSMALLINT dataType)
{

RETCODE rc;

// There are 19 columns returned by SQLGetTypeInfo.  
// This example displays the first 3.
// Check the ODBC 3.x specification for more information.

// Variables to hold the data from each column
char typeName[30];
short sqlDataType;
unsigned long columnSize;

SQLINTEGER strlenTypeName,
strlenSqlDataType,
strlenColumnSize;

rc = SQLGetTypeInfo(hstmt, dataType);
if (rc == SQL_SUCCESS) {

        
// Bind the columns returned by the SQLGetTypeInfo result set.

rc = SQLBindCol(hstmt, 1, SQL_C_CHAR, &typeName,
(SDWORD)sizeof(typeName), &strlenTypeName);

rc = SQLBindCol(hstmt, 2, SQL_C_SHORT, &sqlDataType,
(SDWORD)sizeof(sqlDataType), &strlenSqlDataType);

rc = SQLBindCol(hstmt, 3, SQL_C_LONG, &columnSize,
(SDWORD)sizeof(columnSize), &strlenColumnSize);

// Print column headings
printf ("TypeName DataType ColumnSize\n");
printf ("-------------------- ---------- ----------\n");

do {
// Fetch the results from executing SQLGetTypeInfo

rc = SQLFetch(hstmt);
if (rc == SQL_ERROR) {

// Procedure to retrieve errors from the SQLGetTypeInfo function
ODBC_GetDiagRec(SQL_HANDLE_STMT, hstmt);
break;
}

%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� $IBQUFS����6TJOH�5IF�1SPEVDU��
// Print the results
if ((rc == SQL_SUCCESS) || (rc == SQL_SUCCESS_WITH_INFO)) {

printf ("%-30s %10i %10u\n", typeName, sqlDataType, columnSize);
}

} while (rc != SQL_NO_DATA);
}

}

'PS�JOGPSNBUJPO�BCPVU�IPX�B�EBUBCBTF�T�EBUB�UZQFT�NBQ�UP�UIF�

TUBOEBSE�0%#$�EBUB�UZQFT�TFF�UIF�ESJWFS�DIBQUFS�JO�UIJT�CPPL�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��
� 5IF�/4,�42-�.9�8JSF�1SPUPDPM�
%SJWFS

5IF�%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�/4,�42-�.9�8JSF�
1SPUPDPM�ESJWFS�	UIF�/4,�42-�.9�8JSF�1SPUPDPM�ESJWFS
�TVQQPSUT�

)1�/PO4UPQ�42-�.9�EBUBCBTF�WFSTJPO����

5IF�/4,�42-�.9�8JSF�1SPUPDPM�ESJWFS�JT�TVQQPSUFE�JO�UIF�6/*9�

MJOVY�FOWJSPONFOUT��4FF�i&OWJSPONFOU�4QFDJGJD�*OGPSNBUJPOw�PO�

QBHF ���GPS�EFUBJMFE�JOGPSNBUJPO�BCPVU�UIF�6/*9�MJOVY�
FOWJSPONFOUT�TVQQPSUFE�CZ�UIJT�ESJWFS�

%SJWFS�3FRVJSFNFOUT

5IFSF�BSF�OP�EBUBCBTF�DMJFOU�SFRVJSFNFOUT�GPS�UIF�/4,�42-�.9�

8JSF�1SPUPDPM�ESJWFS�

$POGJHVSJOH�%BUB�4PVSDFT

"GUFS�ZPV�IBWF�JOTUBMMFE�UIF�ESJWFS�ZPV�XJMM�OFFE�UP�DPOGJHVSF�B�

EBUB�TPVSDF�PS�VTF�B�DPOOFDUJPO�TUSJOH�UP�DPOOFDU�UP�UIF�

EBUBCBTF��*G�ZPV�XBOU�UP�VTF�B�EBUB�TPVSDF�CVU�OFFE�UP�DIBOHF�

TPNF�PG�JUT�WBMVFT�ZPV�DBO�FJUIFS�NPEJGZ�JU�PS�PWFSSJEF�JUT�WBMVFT�
UISPVHI�B�DPOOFDUJPO�TUSJOH�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� $IBQUFS����5IF�/4,�42-�.9�8JSF�1SPUPDPM�%SJWFS��
*G�ZPV�DIPPTF�UP�VTF�B�DPOOFDUJPO�TUSJOH�ZPV�NVTU�VTF�TQFDJGJD�
DPOOFDUJPO�TUSJOH�BUUSJCVUFT��4FF�i$POOFDUJOH�UP�B�%BUB�4PVSDF�

6TJOH�B�$POOFDUJPO�4USJOHw�PO�QBHF ���BOE�5BCMF ����PO�QBHF ���

GPS�B�DPNQMFUF�EFTDSJQUJPO�PG�ESJWFS�DPOOFDUJPO�TUSJOH�BUUSJCVUFT�
BOE�UIFJS�WBMVFT�

3FGFS�UP�$IBQUFS ��i2VJDL�4UBSU�$POOFDUw PO�QBHF ���GPS�B�

EFUBJMFE�FYQMBOBUJPO�PG�EJGGFSFOU�UZQFT�PG�EBUB�TPVSDFT�

0O�6/*9�BOE�-JOVY�EBUB�TPVSDFT�BSF�DPOGJHVSFE�BOE�NPEJGJFE�CZ�

FEJUJOH�UIF�TZTUFN�JOGPSNBUJPO�GJMF�	CZ�EFGBVMU�PECD�JOJ
�BOE�
TUPSJOH�EFGBVMU�DPOOFDUJPO�WBMVFT�UIFSF��4FF�i%BUB�4PVSDF�

$POGJHVSBUJPOw�PO�QBHF ���GPS�EFUBJMFE�JOGPSNBUJPO�BCPVU�

FEJUJOH�UIF�TZTUFN�JOGPSNBUJPO�GJMF��4FF�"QQFOEJY (�i5IF�6/*9�
-JOVY�&OWJSPONFOUTw�PO�QBHF ���GPS�EFUBJMFE�JOGPSNBUJPO�BCPVU�

UIF�TQFDJGJD�TUFQT�OFDFTTBSZ�UP�DPOGJHVSF�UIF�6/*9�BOE�-JOVY�

FOWJSPONFOUT�BOE�DPOOFDU�XJUI�UIF�ESJWFS�

5BCMF ����PO�QBHF ���MJTUT�ESJWFS�DPOOFDUJPO�TUSJOH�BUUSJCVUFT�UIBU�

NVTU�CF�VTFE�JO�UIF�TZTUFN�JOGPSNBUJPO�GJMF��/PUF�UIBU�POMZ�UIF�
MPOH�OBNF�PG�UIF�BUUSJCVUF�DBO�CF�VTFE�JO�UIF�GJMF�

$POOFDUJOH�UP�B�%BUB�4PVSDF�6TJOH�B�
$POOFDUJPO�4USJOH

*G�ZPV�XBOU�UP�VTF�B�DPOOFDUJPO�TUSJOH�GPS�DPOOFDUJOH�UP�B�

EBUBCBTF�PS�JG�ZPVS�BQQMJDBUJPO�SFRVJSFT�JU�ZPV�NVTU�TQFDJGZ�

FJUIFS�B�%4/�	EBUB�TPVSDF�OBNF
�B�'JMF�%4/�PS�B�%4/�MFTT�
DPOOFDUJPO�JO�UIF�TUSJOH��5IF�EJGGFSFODF�JT�XIFUIFS�ZPV�VTF�UIF�

%4/��'*-&%4/��PS�UIF�%3*7&3��LFZXPSE�JO�UIF�DPOOFDUJPO�

TUSJOH�BT�EFTDSJCFE�JO�UIF�0%#$�TQFDJGJDBUJPO��"�%4/�PS�'*-&%4/�
DPOOFDUJPO�TUSJOH�UFMMT�UIF�ESJWFS�XIFSF�UP�GJOE�UIF�EFGBVMU�

DPOOFDUJPO�JOGPSNBUJPO��0QUJPOBMMZ�ZPV�NBZ�TQFDJGZ�

BUUSJCVUF�WBMVF�QBJST�JO�UIF�DPOOFDUJPO�TUSJOH�UP�PWFSSJEF�UIF�
EFGBVMU�WBMVFT�TUPSFE�JO�UIF�EBUB�TPVSDF�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



$POOFDUJOH�UP�B�%BUB�4PVSDF�6TJOH�B�$POOFDUJPO�4USJOH ��
5IF�%4/�DPOOFDUJPO�TUSJOH�IBT�UIF�GPSN�

DSN=data_source_name[;attribute=value[;attribute=value]...]

5IF�'*-&%4/�DPOOFDUJPO�TUSJOH�IBT�UIF�GPSN�

FILEDSN=filename.dsn[;attribute=value[;attribute=value]...]

5IF�%4/�MFTT�DPOOFDUJPO�TUSJOH�TQFDJGJFT�B�ESJWFS�JOTUFBE�PG�B�

EBUB�TPVSDF��"MM�DPOOFDUJPO�JOGPSNBUJPO�NVTU�CF�FOUFSFE�JO�UIF�
DPOOFDUJPO�TUSJOH�CFDBVTF�UIFSF�JT�OP�EBUB�TPVSDF�TUPSJOH�UIF�

JOGPSNBUJPO�

5IF�%4/�MFTT�DPOOFDUJPO�TUSJOH�IBT�UIF�GPSN�

DRIVER=[{]driver_name[}][;attribute=value[;attribute=value]
...]

/05&��&NQUZ�TUSJOH�JT�UIF�EFGBVMU�WBMVF�GPS�BUUSJCVUFT�UIBU�VTF�B�

TUSJOH�WBMVF�VOMFTT�PUIFSXJTF�OPUFE�

5BCMF�����HJWFT�UIF�MPOH�BOE�TIPSU�OBNFT�GPS�FBDI�BUUSJCVUF�BT�

XFMM�BT�B�EFTDSJQUJPO��:PV�DBO�TQFDJGZ�FJUIFS�MPOH�PS�TIPSU�OBNFT�
JO�UIF�DPOOFDUJPO�TUSJOH�

5IF�EFGBVMUT�MJTUFE�JO�UIF�UBCMF�BSF�JOJUJBM�EFGBVMUT�UIBU�BQQMZ�

XIFO�OP�WBMVF�JT�TQFDJGJFE�JO�FJUIFS�UIF�EBUB�TPVSDF�EFGJOJUJPO�PS�

JO�UIF�DPOOFDUJPO�TUSJOH��*G�ZPV�TQFDJGJFE�B�WBMVF�GPS�UIF�BUUSJCVUF�
XIFO�DPOGJHVSJOH�UIF�EBUB�TPVSDF�UIBU�WBMVF�JT�UIF�EFGBVMU��

"UUSJCVUFT�BSF�PQUJPOBM�VOMFTT�PUIFSXJTF�OPUFE�

"O�FYBNQMF�PG�B�%4/�DPOOFDUJPO�TUSJOH�XJUI�PWFSSJEJOH�BUUSJCVUF�

WBMVFT�GPS�/4,�42-�.9�JT�

DSN=NSK TABLES;NTIL=4

"�'*-&%4/�DPOOFDUJPO�TUSJOH�JT�TJNJMBS�FYDFQU�GPS�UIF�JOJUJBM�

LFZXPSE�

FILEDSN=NSK.dsn;NTIL=4
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� $IBQUFS����5IF�/4,�42-�.9�8JSF�1SPUPDPM�%SJWFS��
"�%4/�MFTT�DPOOFDUJPO�TUSJOH�NVTU�QSPWJEF�BMM�OFDFTTBSZ�
DPOOFDUJPO�JOGPSNBUJPO�

DRIVER=DataDirect 5.1 NSK SQL/MX Wire Protocol;
HST=NSK2;PRT=111;CATALOG=MYCATALOG;SCHEMA=MYSCHEMA;
UID=JOHN;PWD=XYZZY

5BCMF�������/4,�42-�.9�8JSF�1SPUPDPM�$POOFDUJPO�4USJOH�"UUSJCVUFT

"UUSJCVUF %FTDSJQUJPO

"VUI4US�	18%

	3FRVJSFE


"�DBTF�TFOTJUJWF�QBTTXPSE�

%BUB4PVSDF/BNF�	%4/
 "�TUSJOH�UIBU�JEFOUJGJFT�BO�/4,�42-�.9�EBUB�TPVSDF�
DPOGJHVSBUJPO�

)PTU/BNF�	)45

	3FRVJSFE


&JUIFS�UIF�*1�BEESFTT�PS�UIF�IPTU�OBNF�PG�UIF�/PO4UPQ�.9$4�
"TTPDJBUJPO�TFSWFS�

*"/""QQ$PEF1BHF�
	*"$1


4FF�"QQFOEJY '�i7BMVFT�GPS�*"/""QQ$PEF1BHF�$POOFDUJPO�
4USJOH�"UUSJCVUFw�PO�QBHF ���GPS�B�MJTU�PG�WBMJE�WBMVFT�GPS�UIJT�
BUUSJCVUF��:PV�OFFE�UP�TFU�UIJT�BUUSJCVUF�JG�ZPVS�BQQMJDBUJPO�JT�
OPU�6OJDPEF�FOBCMFE�BOE�PS�JG�ZPVS�EBUBCBTF�DIBSBDUFS�TFU�JT�
OPU�6OJDPEF��5IF�WBMVF�ZPV�TQFDJGZ�NVTU�NBUDI�UIF�EBUBCBTF�
DIBSBDUFS�FODPEJOH�BOE�UIF�TZTUFN�MPDBMF��5IJT�BUUSJCVUF�BQQMJFT�
UP�6/*9�BOE�-JOVY�POMZ�

5IF�%SJWFS�.BOBHFS�DIFDLT�GPS�UIF�WBMVF�PG�*"/""QQ$PEF1BHF�
JO�UIF�GPMMPXJOH�PSEFS�

O *O�UIF�DPOOFDUJPO�TUSJOH

O *O�UIF�%BUB�4PVSDF�TFDUJPO�PG�UIF�TZTUFN�JOGPSNBUJPO�GJMF�

	PECD�JOJ


O *O�UIF�0%#$�TFDUJPO�PG�UIF�TZTUFN�JOGPSNBUJPO�GJMF�	PECD�JOJ


*G�OP�*"/""QQ$PEF1BHF�WBMVF�JT�GPVOE�UIF�ESJWFS�VTFT�UIF�
EFGBVMU�WBMVF�PG���	*40��������-BUJO��
��

/TL$BUBMPH�	$"5"-0(

	3FRVJSFE


5IF�DBUBMPH�VTFE�UP�RVBMJGZ�/PO4UPQ�42-�.9�PCKFDU�OBNFT�

/TL%BUBTPVSDF�	/%4
 /TL%BUBTPVSDF��5%.@%FGBVMU@%BUB4PVSDF���5IF�OBNF�PG�UIF�
/4,�TFSWFS�TJEF�EBUB�TPVSDF�

/TL4DIFNB�	4$)&."

	3FRVJSFE


5IF�TDIFNB�VTFE�UP�RVBMJGZ�/PO4UPQ�42-�.9�PCKFDU�OBNFT�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



%BUB�5ZQFT ��
%BUB�5ZQFT

5BCMF ����TIPXT�IPX�UIF�/4,�42-�.9�EBUB�UZQFT�NBQ�UP�UIF�

TUBOEBSE�0%#$�EBUB�UZQFT�

/TL5SBOTBDUJPO*TPMBUJPO
-FWFM�	/5*-


/TL5SBOTBDUJPO*TPMBUJPO-FWFM�\��]���]���]��^��4QFDJGJFT�UIF�EFGBVMU�
JTPMBUJPO�MFWFM�GPS�DPODVSSFOU�USBOTBDUJPOT�XIFSF�

����3&"%�6/$0..*5&%

����3&"%�$0..*55&%

����3&1&"5"#-&�3&"%

����4&3*"-*;"#-&

5IF�JOJUJBM�EFGBVMU�JT���

/TL8JOEPX5FYU�	/85
 $IBSBDUFS�TUSJOH�PG�UFYU�BT�EJTQMBZFE�JO�/4.�XFC�

5IF�JOJUJBM�EFGBVMU�JT�JWOTL�

1PSU/VNCFS�	135

	3FRVJSFE


5IF�QPSU�OVNCFS�PG�UIF�/PO4UPQ�.9$4�"TTPDJBUJPO�TFSWFS�

6TFS*%�	6*%

	3FRVJSFE


5IF�MPHPO�*%�VTFE�UP�DPOOFDU�UP�ZPVS�/4,�EBUBCBTF��5IJT�*%�JT�
DBTF�TFOTJUJWF�

5BCMF�������/4,�42-�.9�8JSF�1SPUPDPM�$POOFDUJPO�4USJOH�"UUSJCVUFT�	DPOU�


"UUSJCVUF %FTDSJQUJPO

5BCMF�������/4,�42-�.9�%BUB�5ZQFT

/4,�42-�.9 0%#$

#JHJOU 42-@#*(*/5

#JHJOU�TJHOFE 42-@#*(*/5

$IBS 42-@$)"3

%BUF 42-@5:1&@%"5&

%FDJNBM 42-@%&$*."-

%FDJNBM�TJHOFE 42-@%&$*."-
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� $IBQUFS����5IF�/4,�42-�.9�8JSF�1SPUPDPM�%SJWFS��
%FDJNBM�VOTJHOFE 42-@%&$*."-

%PVCMF�QSFDJTJPO 42-@%06#-&

'MPBU 42-@'-0"5

*OUFHFS 42-@*/5&(&3

*OUFHFS�TJHOFE 42-@*/5&(&3

*OUFHFS�VOTJHOFE 42-@*/5&(&3

*OUFSWBM�	Q
�EBZ�UP�EBZ 42-@*/5&37"-@%":

*OUFSWBM�	Q
�EBZ�UP�IPVS 42-@*/5&37"-@%":@50@)063

*OUFSWBM�	Q
�EBZ�UP�NJOVUF 42-@*/5&37"-@%":@50@.*/65&

*OUFSWBM�	Q
�EBZ�UP�TFDPOE 42-@*/5&37"-@%":@50@4&$0/%

*OUFSWBM�	Q
�IPVS�UP�IPVS 42-@*/5&37"-@)063

*OUFSWBM�	Q
�IPVS�UP�NJOVUF 42-@*/5&37"-@)063@50@.*/65&

*OUFSWBM�	Q
�IPVS�UP�TFDPOE 42-@*/5&37"-@)063@50@4&$0/%

*OUFSWBM�	Q
�NJOVUF�UP�NJOVUF 42-@*/5&37"-@.*/65&

*OUFSWBM�	Q
�NJOVUF�UP�TFDPOE 42-@*/5&37"-@.*/65&@50@4&$0/%

*OUFSWBM�	Q
�NPOUI�UP�NPOUI 42-@*/5&37"-@.0/5)

*OUFSWBM�	Q
�TFDPOE�UP�TFDPOE 42-@*/5&37"-@4&$0/%

*OUFSWBM�	Q
�ZFBS�UP�NPOUI 42-@*/5&37"-@:&"3@50@.0/5)

*OUFSWBM�	Q
�ZFBS�UP�ZFBS 42-@*/5&37"-@:&"3

-POHWBSDIBS 42-@-0/(7"3$)"3

/VNFSJD 42-@/6.&3*$

/VNFSJD�TJHOFE 42-@/6.&3*$

/VNFSJD�VOTJHOFE 42-@/6.&3*$

3FBM 42-@3&"-

4NBMMJOU 42-@4."--*/5

4NBMMJOU�TJHOFE 42-@4."--*/5

4NBMMJOU�VOTJHOFE 42-@4."--*/5

5JNF 42-@5:1&@5*.&

5BCMF�������/4,�42-�.9�%BUB�5ZQFT�	DPOU�


/4,�42-�.9 0%#$
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



1FSTJTUJOH�B�3FTVMU�4FU�BT�BO�9.-�%BUB�'JMF ��
4FF�i3FUSJFWJOH�%BUB�5ZQF�*OGPSNBUJPOw�PO�QBHF ���GPS�NPSF�

JOGPSNBUJPO�BCPVU�EBUB�UZQFT�

1FSTJTUJOH�B�3FTVMU�4FU�BT�BO�9.-�%BUB�'JMF

5IJT�ESJWFS�BMMPXT�ZPV�UP�QFSTJTU�B�SFTVMU�TFU�BT�BO�9.-�EBUB�GJMF�
XJUI�FNCFEEFE�TDIFNB��5P�JNQMFNFOU�9.-�QFSTJTUFODF�B�DMJFOU�

BQQMJDBUJPO�NVTU�EP�UIF�GPMMPXJOH�

� 5VSO�PO�45"5*$�DVSTPST��'PS�FYBNQMF�

SQLSetStmtAttr (hstmt, SQL_ATTR_CURSOR_TYPE, 
SQL_CURSOR_STATIC, SQL_IS_INTEGER)

/05&��"�SFTVMU�TFU�DBO�CF�QFSTJTUFE�BT�BO�9.-�EBUB�GJMF�POMZ�JG�

UIF�SFTVMU�TFU�JT�HFOFSBUFE�VTJOH�45"5*$�DVSTPST��0UIFSXJTF�
UIF�GPMMPXJOH�FSSPS�JT�SFUVSOFE�

Driver only supports XML persistence when using 
driver’s static cursors.

� &YFDVUF�B�42-�TUBUFNFOU��'PS�FYBNQMF�

SQLExecDirect (hstmt, "SELECT * FROM GTABLE", SQL_NTS)

� 1FSTJTU�UIF�SFTVMU�TFU�BT�BO�9.-�EBUB�GJMF��'PS�FYBNQMF�

SQLSetStmtAttr (hstmt, SQL_PERSIST_AS_XML, 
"C:\temp\GTABLE.XML", SQL_NTS)

5JNFTUBNQ 42-@5:1&@5*.&45".1

7BSDIBS 42-@7"3$)"3

5BCMF�������/4,�42-�.9�%BUB�5ZQFT�	DPOU�


/4,�42-�.9 0%#$
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� $IBQUFS����5IF�/4,�42-�.9�8JSF�1SPUPDPM�%SJWFS��
/05&��"�OFX�TUBUFNFOU�BUUSJCVUF�JT�BWBJMBCMF�UP�TVQQPSU�9.-�
QFSTJTUFODF�42-@1&34*45@"4@9.-��"�DMJFOU�BQQMJDBUJPO�NVTU�

DBMM�42-4FU4UNU"UUS�XJUI�UIJT�OFX�BUUSJCVUF�BT�BO�BSHVNFOU��

4FF�UIF�GPMMPXJOH�UBCMF�GPS�UIF�EFGJOJUJPO�PG�WBMJE�BSHVNFOUT�
GPS�42-4FU4UNU"UUS�

"�DMJFOU�BQQMJDBUJPO�DBO�DIPPTF�UP�QFSTJTU�UIF�EBUB�BU�BOZ�UJNF�
UIBU�UIF�TUBUFNFOU�JT�JO�BO�FYFDVUFE�PS�DVSTPS�QPTJUJPOFE�TUBUF��"U�

BOZ�PUIFS�UJNF�UIF�ESJWFS�SFUVSOT�UIF�GPMMPXJOH�NFTTBHF�

Function Sequence Error

"SHVNFOU %FGJOJUJPO

4UBUFNFOU)BOEMF 5IF�IBOEMF�PG�UIF�TUBUFNFOU�UIBU�
DPOUBJOT�UIF�SFTVMU�TFU�UP�QFSTJTU�BT�
9.-�

"UUSJCVUF 42-@1&34*45@"4@9.-��5IJT�OFX�
TUBUFNFOU�BUUSJCVUF�DBO�CF�GPVOE�JO�
UIF�GJMF�RFTRMFYU�I�XIJDI�JT�JOTUBMMFE�
XJUI�UIF�ESJWFS�

7BMVF1US 1PJOUFS�UP�B�63-�UIBU�TQFDJGJFT�UIF�GVMM�
QBUI�OBNF�PG�UIF�9.-�EBUB�GJMF�UP�CF�
HFOFSBUFE��5IF�EJSFDUPSZ�TQFDJGJFE�JO�
UIF�QBUI�OBNF�NVTU�FYJTU�BOE�JG�UIF�
TQFDJGJFE�GJMF�OBNF�FYJTUT�UIF�GJMF�XJMM�
CF�PWFSXSJUUFO�

4USJOH-FOHUI 5IF�MFOHUI�PG�UIF�TUSJOH�QPJOUFE�UP�CZ�
7BMVF1US�PS�42-@/54�JG�7BMVF1US�QPJOUT�
UP�B�OVMM�UFSNJOBUFE�TUSJOH�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



*TPMBUJPO�BOE�-PDL�-FWFMT�4VQQPSUFE ��
6TJOH�UIF�9.-�1FSTJTUFODF�%FNP�5PPM

0O�6/*9�MJOVY�UIF�QSPEVDU�JT�TIJQQFE�XJUI�BO�9.-�QFSTJTUFODF�
EFNP�UPPM�OBNFE�EFNPPECD��5IJT�UPPM�JT�JOTUBMMFE�JO�UIF�EFNP�

TVCEJSFDUPSZ�PG�UIF�JOTUBMMBUJPO�EJSFDUPSZ��'PS�JOGPSNBUJPO�BCPVU�

IPX�UP�VTF�UIJT�UPPM�SFGFS�UP�UIF�EFNPPECD�UYU�GJMF�JOTUBMMFE�JO�
UIF�EFNP�EJSFDUPSZ�

*TPMBUJPO�BOE�-PDL�-FWFMT�4VQQPSUFE

/4,�42-�.9�TVQQPSUT�JTPMBUJPO�MFWFMT�SFBE�VODPNNJUUFE�SFBE�

DPNNJUUFE�BOE�TFSJBMJ[BCMF��5IF�EFGBVMU�JT�SFBE�DPNNJUUFE��

/4,�42-�.9�TVQQPSUT�SFDPSE�MFWFM�MPDLJOH�

4FF�"QQFOEJY #�i-PDLJOH�BOE�*TPMBUJPO�-FWFMTw�PO�QBHF ���GPS�
EFUBJMT�

0%#$�$POGPSNBODF�-FWFM

4FF�"QQFOEJY "�i0%#$�"1*�BOE�4DBMBS�'VODUJPOTw�PO�QBHF ���GPS�

B�MJTU�PG�UIF�"1*�GVODUJPOT�TVQQPSUFE�CZ�UIF�/4,�42-�.9�8JSF�
1SPUPDPM�ESJWFS��

5IF�/4,�42-�.9�8JSF�1SPUPDPM�ESJWFS�BMTP�TVQQPSUT�UIF�

GPMMPXJOH�GVODUJPOT�

O 42-$PMVNO1SJWJMFHFT
O 42-'PSFJHO,FZT

O 42-5BCMF1SJWJMFHFT

5IF�ESJWFS�TVQQPSUT�UIF�NJOJNVN�42-�HSBNNBS�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� $IBQUFS����5IF�/4,�42-�.9�8JSF�1SPUPDPM�%SJWFS��
/VNCFS�PG�$POOFDUJPOT�BOE�4UBUFNFOUT�
4VQQPSUFE

5IF�/4,�42-�.9�8JSF�1SPUPDPM�ESJWFS�TVQQPSUT�NVMUJQMF�

DPOOFDUJPOT�BOE�POF�TUBUFNFOU�QFS�DPOOFDUJPO�UP�UIF�/PO4UPQ�
42-�.9�EBUBCBTF�TZTUFN�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��
" 0%#$�"1*�BOE�4DBMBS�'VODUJPOT

5IJT�BQQFOEJY�MJTUT�UIF�0%#$�"1*�GVODUJPOT�UIBU�UIF�%BUB%JSFDU�

$POOFDU�4FSJFT�GPS�0%#$�ESJWFST�TVQQPSU�BOE�UIF�TDBMBS�GVODUJPOT�
XIJDI�ZPV�VTF�JO�42-�TUBUFNFOUT��5IJT�BQQFOEJY�JODMVEFT�UIF�

GPMMPXJOH�

O i"1*�'VODUJPOTw�PO�QBHF ��

O i4DBMBS�'VODUJPOTw�PO�QBHF ��

"1*�'VODUJPOT

5IF�%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�ESJWFST�TVQQPSU�BMM�0%#$�

$PSF�BOE�-FWFM���GVODUJPOT�UIFZ�BSF�0%#$�-FWFM��oDPNQMJBOU��

5IFZ�BMTP�TVQQPSU�B�MJNJUFE�TFU�PG�-FWFM���GVODUJPOT��5IF�ESJWFST�
TVQQPSU�UIF�GVODUJPOT�MJTUFE�JO�5BCMF "���PO�QBHF ���BOE�5BCMF "�

��PO�QBHF ����"OZ�BEEJUJPOT�UP�UIFTF�TVQQPSUFE�GVODUJPOT�PS�

EJGGFSFODFT�JO�UIF�TVQQPSU�PG�TQFDJGJD�GVODUJPOT�BSF�MJTUFE�JO�UIF�
�0%#$�$POGPSNBODF�-FWFM��TFDUJPO�JO�UIF�JOEJWJEVBM�ESJWFS�

DIBQUFST�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�"��0%#$�"1*�BOE�4DBMBS�'VODUJPOT��
5BCMF�"�����'VODUJPO�$POGPSNBODF�GPS���Y�0%#$�"QQMJDBUJPOT

$PSF�'VODUJPOT -FWFM���'VODUJPOT

42-"MMPD$POOFDU

42-"MMPD&OW

42-"MMPD4UNU

42-#JOE$PM

42-#JOE1BSBNFUFS

42-$BODFM

42-$PM"UUSJCVUFT

42-$POOFDU

42-%FTDSJCF$PM

42-%JTDPOOFDU

42-%SJWFST

42-&SSPS

42-&YFD%JSFDU

42-&YFDVUF

42-'FUDI

42-'SFF$POOFDU

42-'SFF&OW

42-'SFF4UNU

42-(FU$VSTPS/BNF

42-/VN3FTVMU$PMT

42-1SFQBSF

42-3PX$PVOU

42-4FU$VSTPS/BNF

42-5SBOTBDU

42-$PMVNOT

42-%SJWFS$POOFDU

42-(FU$POOFDU0QUJPO

42-(FU%BUB

42-(FU'VODUJPOT

42-(FU*OGP

42-(FU4UNU0QUJPO

42-(FU5ZQF*OGP

42-1BSBN%BUB

42-1VU%BUB

42-4FU$POOFDU0QUJPO

42-4FU4UNU0QUJPO

42-4QFDJBM$PMVNOT

42-4UBUJTUJDT

42-5BCMFT

-FWFM���'VODUJPOT

42-#SPXTF$POOFDU

42-%BUB4PVSDFT

42-&YUFOEFE'FUDI�	GPSXBSE�TDSPMMJOH�POMZ


42-.PSF3FTVMUT

42-/BUJWF4RM

42-/VN1BSBNT

42-1BSBN0QUJPOT

42-4FU4DSPMM0QUJPOT
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



"1*�'VODUJPOT ��
5BCMF�"�����'VODUJPO�$POGPSNBODF�GPS���Y�0%#$�"QQMJDBUJPOT

42-"MMPD)BOEMF

42-#JOE$PM

42-#JOE1BSBNFUFS

42-#SPXTF$POOFDU

42-#VML0QFSBUJPOT

42-$BODFM

42-$MPTF$VSTPS

42-$PM"UUSJCVUF

42-$PMVNOT

42-$POOFDU

42-$PQZ%FTD

42-%BUB4PVSDFT

42-%FTDSJCF$PM

42-%JTDPOOFDU

42-%SJWFS$POOFDU

42-%SJWFST

42-&OE5SBO

42-&SSPS

42-&YFD%JSFDU

42-&YFDVUF

42-&YUFOEFE'FUDI

42-'FUDI

42-'FUDI4DSPMM�	GPSXBSE�TDSPMMJOH�POMZ


42-'SFF)BOEMF

42-'SFF4UNU

42-(FU$POOFDU"UUS

42-(FU$VSTPS/BNF

42-(FU%BUB

42-(FU%FTD'JFME

42-(FU%FTD3FD

42-(FU%JBH'JFME

42-(FU%JBH3FD

42-(FU&OW"UUS

42-(FU'VODUJPOT

42-(FU*OGP

42-(FU4UNU"UUS

42-(FU5ZQF*OGP

42-.PSF3FTVMUT

42-/BUJWF4RM

42-/VN1BSFOT

42-/VN3FTVMU$PMT

42-1BSBN%BUB

42-1SFQBSF

42-1VU%BUB

42-3PX$PVOU

42-4FU$POOFDU"UUS

42-4FU$VSTPS/BNF

42-4FU%FTD'JFME

42-4FU%FTD3FD

42-4FU&OW"UUS

42-4FU4UNU"UUS

42-4QFDJBM$PMVNOT

42-4UBUJTUJDT

42-5BCMFT

42-5SBOTBDU
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�"��0%#$�"1*�BOE�4DBMBS�'VODUJPOT��
4DBMBS�'VODUJPOT

5IJT�TFDUJPO�MJTUT�UIF�TDBMBS�GVODUJPOT�UIBU�0%#$�TVQQPSUT��:PVS�
EBUBCBTF�TZTUFN�NBZ�OPU�TVQQPSU�BMM�PG�UIFTF�GVODUJPOT��4FF�UIF�

EPDVNFOUBUJPO�GPS�ZPVS�EBUBCBTF�TZTUFN�UP�GJOE�PVU�XIJDI�

GVODUJPOT�BSF�TVQQPSUFE��"MTP�EFQFOEJOH�PO�UIF�ESJWFS�UIBU�ZPV�
BSF�VTJOH�BMM�PG�UIF�TDBMBS�GVODUJPOT�NBZ�OPU�CF�TVQQPSUFE��5P�

DIFDL�XIJDI�TDBMBS�GVODUJPOT�BSF�TVQQPSUFE�CZ�B�ESJWFS�VTF�UIF�

42-(FU*OGP�0%#$�GVODUJPO�

:PV�DBO�VTF�UIFTF�GVODUJPOT�JO�42-�TUBUFNFOUT�VTJOH�UIF�
GPMMPXJOH�TZOUBY�

{fn scalar-function}

XIFSF�scalar-function�JT�POF�PG�UIF�GVODUJPOT�MJTUFE�JO�UIF�
GPMMPXJOH�UBCMFT��'PS�FYBNQMF�

SELECT {fn UCASE(NAME)} FROM EMP

4USJOH�'VODUJPOT

5BCMF "���PO�QBHF ���MJTUT�UIF�TUSJOH�GVODUJPOT�UIBU�0%#$�
TVQQPSUT�

5IF�TUSJOH�GVODUJPOT�MJTUFE�DBO�UBLF�UIF�GPMMPXJOH�BSHVNFOUT�

O string_exp�DBO�CF�UIF�OBNF�PG�B�DPMVNO�B�TUSJOH�MJUFSBM�PS�
UIF�SFTVMU�PG�BOPUIFS�TDBMBS�GVODUJPO�XIFSF�UIF�VOEFSMZJOH�

EBUB�UZQF�JT�42-@$)"3�42-@7"3$)"3�PS�

42-@-0/(7"3$)"3�

O start�length�BOE�count�DBO�CF�UIF�SFTVMU�PG�BOPUIFS�TDBMBS�
GVODUJPO�PS�B�MJUFSBM�OVNFSJD�WBMVF�XIFSF�UIF�VOEFSMZJOH�EBUB�
UZQF�JT�42-@5*/:*/5�42-@4."--*/5�PS�42-@*/5&(&3�

5IF�TUSJOH�GVODUJPOT�BSF�POF�CBTFE��UIBU�JT�UIF�GJSTU�DIBSBDUFS�JO�

UIF�TUSJOH�JT�DIBSBDUFS���
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



4DBMBS�'VODUJPOT ��
$IBSBDUFS�TUSJOH�MJUFSBMT�NVTU�CF�TVSSPVOEFE�JO�TJOHMF�RVPUBUJPO�

NBSLT�

5BCMF�"�����4DBMBS�4USJOH�'VODUJPOT

'VODUJPO 3FUVSOT

"4$**	string_exp
 "4$**�DPEF�WBMVF�PG�UIF�MFGUNPTU�DIBSBDUFS�PG�string_exp�
BT�BO�JOUFHFS�

#*5@-&/(5)	string_exp

<0%#$�����POMZ>

5IF�MFOHUI�JO�CJUT�PG�UIF�TUSJOH�FYQSFTTJPO�

$)"3	code
 5IF�DIBSBDUFS�XJUI�UIF�"4$**�DPEF�WBMVF�TQFDJGJFE�CZ�code��
code�TIPVME�CF�CFUXFFO���BOE������PUIFSXJTF�UIF�SFUVSO�
WBMVF�JT�EBUB�TPVSDF�EFQFOEFOU�

$)"3@-&/(5)	string_exp

<0%#$�����POMZ>

5IF�MFOHUI�JO�DIBSBDUFST�PG�UIF�TUSJOH�FYQSFTTJPO�JG�UIF�
TUSJOH�FYQSFTTJPO�JT�PG�B�DIBSBDUFS�EBUB�UZQF��PUIFSXJTF�
UIF�MFOHUI�JO�CZUFT�PG�UIF�TUSJOH�FYQSFTTJPO�	UIF�TNBMMFTU�
JOUFHFS�OPU�MFTT�UIBO�UIF�OVNCFS�PG�CJUT�EJWJEFE�CZ��
��
	5IJT�GVODUJPO�JT�UIF�TBNF�BT�UIF�$)"3"$5&3@-&/(5)�
GVODUJPO�


$)"3"$5&3@
-&/(5)	TUSJOH@FYQ
�
<0%#$�����POMZ>

5IF�MFOHUI�JO�DIBSBDUFST�PG�UIF�TUSJOH�FYQSFTTJPO�JG�UIF�
TUSJOH�FYQSFTTJPO�JT�PG�B�DIBSBDUFS�EBUB�UZQF��PUIFSXJTF�
UIF�MFOHUI�JO�CZUFT�PG�UIF�TUSJOH�FYQSFTTJPO�	UIF�TNBMMFTU�
JOUFHFS�OPU�MFTT�UIBO�UIF�OVNCFS�PG�CJUT�EJWJEFE�CZ��
��
	5IJT�GVODUJPO�JT�UIF�TBNF�BT�UIF�$)"3@-&/(5)�GVODUJPO�


$0/$"5	string_exp1�
string_exp2


5IF�TUSJOH�SFTVMUJOH�GSPN�DPODBUFOBUJOH�string_exp2�BOE�
string_exp1��5IF�TUSJOH�JT�TZTUFN�EFQFOEFOU�

%*''&3&/$&	string_exp1�
string_exp2


"O�JOUFHFS�WBMVF�UIBU�JOEJDBUFT�UIF�EJGGFSFODF�CFUXFFO�
UIF�WBMVFT�SFUVSOFE�CZ�UIF�406/%&9�GVODUJPO�GPS�
string_exp1�BOE�string_exp2�

*/4&35	string_exp1�start�
length�string_exp2


"�TUSJOH�XIFSF�length�DIBSBDUFST�IBWF�CFFO�EFMFUFE�GSPN�
string_exp1�CFHJOOJOH�BU�start�BOE�XIFSF�string_exp2�
IBT�CFFO�JOTFSUFE�JOUP�string_exp�CFHJOOJOH�BU�start�

-$"4&	string_exp
 6QQFSDBTF�DIBSBDUFST�JO�string_exp�DPOWFSUFE�UP�
MPXFSDBTF�

-&'5	string_expcount
 5IF�count�PG�DIBSBDUFST�PG�string_exp�

-&/(5)	string_exp
 5IF�OVNCFS�PG�DIBSBDUFST�JO�string_exp�FYDMVEJOH�
USBJMJOH�CMBOLT�BOE�UIF�TUSJOH�UFSNJOBUJPO�DIBSBDUFS�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�"��0%#$�"1*�BOE�4DBMBS�'VODUJPOT��
-0$"5&	string_exp1�
string_exp2<start>


5IF�TUBSUJOH�QPTJUJPO�PG�UIF�GJSTU�PDDVSSFODF�PG�
string_exp1�XJUIJO�string_exp2��*G�start�JT�OPU�
TQFDJGJFE�UIF�TFBSDI�CFHJOT�XJUI�UIF�GJSTU�DIBSBDUFS�
QPTJUJPO�JO�string_exp2��*G�start�JT�TQFDJGJFE�UIF�TFBSDI�
CFHJOT�XJUI�UIF�DIBSBDUFS�QPTJUJPO�JOEJDBUFE�CZ�UIF�WBMVF�
PG�start��5IF�GJSTU�DIBSBDUFS�QPTJUJPO�JO�string_exp2�JT�
JOEJDBUFE�CZ�UIF�WBMVF����*G�string_exp1�JT�OPU�GPVOE���JT�
SFUVSOFE�

-53*.	string_exp
 5IF�DIBSBDUFST�PG�string_exp�XJUI�MFBEJOH�CMBOLT�
SFNPWFE�

0$5&5@-&/(5)	string_exp

<0%#$�����POMZ>

5IF�MFOHUI�JO�CZUFT�PG�UIF�TUSJOH�FYQSFTTJPO��5IF�SFTVMU�JT�
UIF�TNBMMFTU�JOUFHFS�OPU�MFTT�UIBO�UIF�OVNCFS�PG�CJUT�
EJWJEFE�CZ���

104*5*0/	character_exp�*/�
character_exp

<0%#$�����POMZ>

5IF�QPTJUJPO�PG�UIF�GJSTU�DIBSBDUFS�FYQSFTTJPO�JO�UIF�TFDPOE�
DIBSBDUFS�FYQSFTTJPO��5IF�SFTVMU�JT�BO�FYBDU�OVNFSJD�XJUI�
BO�JNQMFNFOUBUJPO�EFGJOFE�QSFDJTJPO�BOE�B�TDBMF�PG���

3&1&"5	string_exp�count
 "�TUSJOH�DPNQPTFE�PG�string_exp�SFQFBUFE�count�UJNFT�

3&1-"$&	string_exp1�
string_exp2�string_exp3


3FQMBDFT�BMM�PDDVSSFODFT�PG�string_exp2�JO�string_exp1�
XJUI�string_exp3�

3*()5	string_exp�count
 5IF�SJHIUNPTU�count�PG�DIBSBDUFST�JO�string_exp�

353*.	string_exp
 5IF�DIBSBDUFST�PG�string_exp�XJUI�USBJMJOH�CMBOLT�
SFNPWFE�

406/%&9	string_exp
 "�EBUB�TPVSDF�EFQFOEFOU�TUSJOH�SFQSFTFOUJOH�UIF�TPVOE�PG�
UIF�XPSET�JO�string_exp��

41"$&	count
 "�TUSJOH�DPOTJTUJOH�PG�count�TQBDFT�

46#453*/(	string_exp�
start�length


"�TUSJOH�EFSJWFE�GSPN�string_exp�CFHJOOJOH�BU�UIF�
DIBSBDUFS�QPTJUJPO�start�GPS�length�DIBSBDUFST�

6$"4&	string_exp
 -PXFSDBTF�DIBSBDUFST�JO�string_exp�DPOWFSUFE�UP�
VQQFSDBTF�

5BCMF�"�����4DBMBS�4USJOH�'VODUJPOT�	DPOU�


'VODUJPO 3FUVSOT
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



4DBMBS�'VODUJPOT ��
/VNFSJD�'VODUJPOT

5BCMF "���MJTUT�UIF�OVNFSJD�GVODUJPOT�UIBU�0%#$�TVQQPSUT�

5IF�OVNFSJD�GVODUJPOT�MJTUFE�DBO�UBLF�UIF�GPMMPXJOH�BSHVNFOUT�

O OVNFSJD@FYQ�DBO�CF�B�DPMVNO�OBNF�B�OVNFSJD�MJUFSBM�PS�UIF�

SFTVMU�PG�BOPUIFS�TDBMBS�GVODUJPO�XIFSF�UIF�VOEFSMZJOH�EBUB�
UZQF�JT�42-@/6.&3*$�42-@%&$*."-�42-@5*/:*/5�

42-@4."--*/5�42-@*/5&(&3�42-@#*(*/5�42-@'-0"5�

42-@3&"-�PS�42-@%06#-&�

O GMPBU@FYQ�DBO�CF�B�DPMVNO�OBNF�B�OVNFSJD�MJUFSBM�PS�UIF�

SFTVMU�PG�BOPUIFS�TDBMBS�GVODUJPO�XIFSF�UIF�VOEFSMZJOH�EBUB�
UZQF�JT�42-@'-0"5�

O JOUFHFS@FYQ�DBO�CF�B�DPMVNO�OBNF�B�OVNFSJD�MJUFSBM�PS�UIF�
SFTVMU�PG�BOPUIFS�TDBMBS�GVODUJPO�XIFSF�UIF�VOEFSMZJOH�EBUB�

UZQF�JT�42-@5*/:*/5�42-@4."--*/5�42-@*/5&(&3�PS�

42-@#*(*/5�

5BCMF�"�����4DBMBS�/VNFSJD�'VODUJPOT

'VODUJPO 3FUVSOT

"#4	OVNFSJD@FYQ
 "CTPMVUF�WBMVF�PG�OVNFSJD@FYQ�

"$04	GMPBU@FYQ
 "SDDPTJOF�PG�GMPBU@FYQ�BT�BO�BOHMF�JO�SBEJBOT�

"4*/	GMPBU@FYQ
 "SDTJOF�PG�GMPBU@FYQ�BT�BO�BOHMF�JO�SBEJBOT�

"5"/	GMPBU@FYQ
 "SDUBOHFOU�PG�GMPBU@FYQ�BT�BO�BOHMF�JO�SBEJBOT�

"5"/�	GMPBU@FYQ��GMPBU@FYQ�
 "SDUBOHFOU�PG�UIF�Y�BOE�Z�DPPSEJOBUFT�TQFDJGJFE�CZ�
GMPBU@FYQ��BOE�GMPBU@FYQ��BT�BO�BOHMF�JO�SBEJBOT�

$&*-*/(	OVNFSJD@FYQ
 4NBMMFTU�JOUFHFS�HSFBUFS�UIBO�PS�FRVBM�UP�
OVNFSJD@FYQ�

$04	GMPBU@FYQ
 $PTJOF�PG�GMPBU@FYQ�BT�BO�BOHMF�JO�SBEJBOT�

$05	GMPBU@FYQ
 $PUBOHFOU�PG�GMPBU@FYQ�BT�BO�BOHMF�JO�SBEJBOT�

%&(3&&4	OVNFSJD@FYQ
 /VNCFS�JG�EFHSFFT�DPOWFSUFE�GSPN�OVNFSJD@FYQ�
SBEJBOT�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�"��0%#$�"1*�BOE�4DBMBS�'VODUJPOT��
&91	GMPBU@FYQ
 &YQPOFOUJBM�WBMVF�PG�GMPBU@FYQ�

'-003	OVNFSJD@FYQ
 -BSHFTU�JOUFHFS�MFTT�UIBO�PS�FRVBM�UP�OVNFSJD@FYQ�

-0(	GMPBU@FYQ
 /BUVSBM�MPH�PG�GMPBU@FYQ�

-0(��	GMPBU@FYQ
 #BTF����MPH�PG�GMPBU@FYQ�

.0%	JOUFHFS@FYQ��JOUFHFS@FYQ�
 3FNBJOEFS�PG�JOUFHFS@FYQ��EJWJEFE�CZ�
JOUFHFS@FYQ��

1*	
 $POTUBOU�WBMVF�PG�QJ�BT�B�GMPBUJOH�QPJOU�OVNCFS�

108&3	OVNFSJD@FYQ�JOUFHFS@FYQ
 7BMVF�PG�OVNFSJD@FYQ�UP�UIF�QPXFS�PG�JOUFHFS@FYQ�

3"%*"/4	OVNFSJD@FYQ
 /VNCFS�PG�SBEJBOT�DPOWFSUFE�GSPN�OVNFSJD@FYQ�
EFHSFFT�

3"/%	<JOUFHFS@FYQ>
 3BOEPN�GMPBUJOH�QPJOU�WBMVF�VTJOH�JOUFHFS@FYQ�BT�
UIF�PQUJPOBM�TFFE�WBMVF�

306/%	OVNFSJD@FYQ�JOUFHFS@FYQ
 OVNFSJD@FYQ�SPVOEFE�UP�JOUFHFS@FYQ�QMBDFT�SJHIU�PG�
UIF�EFDJNBM�	MFGU�PG�UIF�EFDJNBM�JG�JOUFHFS@FYQ�JT�
OFHBUJWF
�

4*(/	OVNFSJD@FYQ
 *OEJDBUPS�PG�UIF�TJHO�PG�OVNFSJD@FYQ��*G�
OVNFSJD@FYQ��������JT�SFUVSOFE��*G�OVNFSJD@FYQ�����
��JT�SFUVSOFE��*G�OVNFSJD@FYQ�������JT�SFUVSOFE�

4*/	GMPBU@FYQ
 4JOF�PG�GMPBU@FYQ�XIFSF�GMPBU@FYQ�JT�BO�BOHMF�JO�
SBEJBOT�

4235	GMPBU@FYQ
 4RVBSF�SPPU�PG�GMPBU@FYQ�

5"/	GMPBU@FYQ
 5BOHFOU�PG�GMPBU@FYQ�XIFSF�GMPBU@FYQ�JT�BO�BOHMF�
JO�SBEJBOT�

536/$"5&	OVNFSJD@FYQ�JOUFHFS@FYQ
 OVNFSJD@FYQ�USVODBUFE�UP�JOUFHFS@FYQ�QMBDFT�SJHIU�
PG�UIF�EFDJNBM��	*G�JOUFHFS@FYQ�JT�OFHBUJWF�
USVODBUJPO�JT�UP�UIF�MFGU�PG�UIF�EFDJNBM�


5BCMF�"�����4DBMBS�/VNFSJD�'VODUJPOT�	DPOU�


'VODUJPO 3FUVSOT
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



4DBMBS�'VODUJPOT ��
%BUF�BOE�5JNF�'VODUJPOT

5BCMF "���MJTUT�UIF�EBUF�BOE�UJNF�GVODUJPOT�UIBU�0%#$�TVQQPSUT�

5IF�EBUF�BOE�UJNF�GVODUJPOT�MJTUFE�DBO�UBLF�UIF�GPMMPXJOH�
BSHVNFOUT�

O EBUF@FYQ�DBO�CF�B�DPMVNO�OBNF�B�EBUF�PS�UJNFTUBNQ�MJUFSBM�
PS�UIF�SFTVMU�PG�BOPUIFS�TDBMBS�GVODUJPO�XIFSF�UIF�

VOEFSMZJOH�EBUB�UZQF�DBO�CF�SFQSFTFOUFE�BT�42-@$)"3�

42-@7"3$)"3�42-@%"5&�PS�42-@5*.&45".1�

O UJNF@FYQ�DBO�CF�B�DPMVNO�OBNF�B�UJNFTUBNQ�PS�UJNFTUBNQ�

MJUFSBM�PS�UIF�SFTVMU�PG�BOPUIFS�TDBMBS�GVODUJPO�XIFSF�UIF�
VOEFSMZJOH�EBUB�UZQF�DBO�CF�SFQSFTFOUFE�BT�42-@$)"3�

42-@7"3$)"3�42-@5*.&�PS�42-@5*.&45".1�

O UJNFTUBNQ@FYQ�DBO�CF�B�DPMVNO�OBNF��B�UJNF�EBUF�PS�

UJNFTUBNQ�MJUFSBM��PS�UIF�SFTVMU�PG�BOPUIFS�TDBMBS�GVODUJPO�

XIFSF�UIF�VOEFSMZJOH�EBUB�UZQF�DBO�CF�SFQSFTFOUFE�BT�
42-@$)"3�42-@7"3$)"3�42-@5*.&�42-@%"5&�PS�

42-@5*.&45".1�

5BCMF�"�����4DBMBS�5JNF�BOE�%BUF�'VODUJPOT

'VODUJPO 3FUVSOT

$633&/5@%"5&	

<0%#$�����POMZ>

$VSSFOU�EBUF�

$633&/5@5*.&<	UJNF�QSFDJTJPO
>
<0%#$�����POMZ>

$VSSFOU�MPDBM�UJNF��5IF�UJNF�QSFDJTJPO�
BSHVNFOU�EFUFSNJOFT�UIF�TFDPOET�QSFDJTJPO�PG�
UIF�SFUVSOFE�WBMVF�

$633&/5@5*.&45".1<	UJNFTUBNQ�
QSFDJTJPO
>
<0%#$�����POMZ>

$VSSFOU�MPDBM�EBUF�BOE�MPDBM�UJNF�BT�B�
UJNFTUBNQ�WBMVF��5IF�UJNFTUBNQ�QSFDJTJPO�
BSHVNFOU�EFUFSNJOFT�UIF�TFDPOET�QSFDJTJPO�PG�
UIF�SFUVSOFE�UJNFTUBNQ�

$63%"5&	
 $VSSFOU�EBUF�BT�B�EBUF�WBMVF�

$635*.&	
 $VSSFOU�MPDBM�UJNF�BT�B�UJNF�WBMVF�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�"��0%#$�"1*�BOE�4DBMBS�'VODUJPOT��
%":/".&	EBUF@FYQ
 $IBSBDUFS�TUSJOH�DPOUBJOJOH�B�EBUB�TPVSDF�
TQFDJGJD�OBNF�PG�UIF�EBZ�GPS�UIF�EBZ�QPSUJPO�PG�
EBUF@FYQ�

%":0'.0/5)	EBUF@FYQ
 %BZ�PG�UIF�NPOUI�JO�EBUF@FYQ�BT�BO�JOUFHFS�
WBMVF�	�o��
�

%":0'8&&,	EBUF@FYQ
 %BZ�PG�UIF�XFFL�JO�EBUF@FYQ�BT�BO�JOUFHFS�WBMVF�
	�o�
�

%":0':&"3	EBUF@FYQ
 %BZ�PG�UIF�ZFBS�JO�EBUF@FYQ�BT�BO�JOUFHFS�WBMVF�
	�o���
�

)063	UJNF@FYQ
 )PVS�JO�UJNF@FYQ�BT�BO�JOUFHFS�WBMVF�	�o��
�

.*/65&	UJNF@FYQ
 .JOVUF�JO�UJNF@FYQ�BT�BO�JOUFHFS�WBMVF�	�o��
�

.0/5)	EBUF@FYQ
 .POUI�JO�EBUF@FYQ�BT�BO�JOUFHFS�WBMVF�	�o��
��

.0/5)/".&	EBUF@FYQ
 $IBSBDUFS�TUSJOH�DPOUBJOJOH�UIF�EBUB�TPVSDF�
TQFDJGJD�OBNF�PG�UIF�NPOUI��

/08	
 $VSSFOU�EBUF�BOE�UJNF�BT�B�UJNFTUBNQ�WBMVF��

26"35&3	EBUF@FYQ
 2VBSUFS�JO�EBUF@FYQ�BT�BO�JOUFHFS�WBMVF�	�o�
��

4&$0/%	UJNF@FYQ
 4FDPOE�JO�EBUF@FYQ�BT�BO�JOUFHFS�WBMVF�	�o��
��

5*.&45".1"%%	JOUFSWBM�JOUFHFS@FYQ�
UJNF@FYQ


5JNFTUBNQ�DBMDVMBUFE�CZ�BEEJOH�JOUFHFS@FYQ�
JOUFSWBMT�PG�UZQF�JOUFSWBM�UP�UJNF@FYQ��JOUFSWBM�
DBO�CF�

42-@54*@'3"$@4&$0/%
42-@54*@4&$0/%
42-@54*@.*/65&
42-@54*@)063
42-@54*@%":
42-@54*@8&&,
42-@54*@.0/5)
42-@54*@26"35&3
42-@54*@:&"3

'SBDUJPOBM�TFDPOET�BSF�FYQSFTTFE�JO�CJMMJPOUIT�PG�
B�TFDPOE�

5BCMF�"�����4DBMBS�5JNF�BOE�%BUF�'VODUJPOT�	DPOU�


'VODUJPO 3FUVSOT
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



4DBMBS�'VODUJPOT ��

�

4ZTUFN�'VODUJPOT

5BCMF "���MJTUT�UIF�TZTUFN�GVODUJPOT�UIBU�0%#$�TVQQPSUT�

5*.&45".1%*''	JOUFSWBM�UJNF@FYQ��
UJNF@FYQ�


*OUFHFS�OVNCFS�PG�JOUFSWBMT�PG�UZQF�JOUFSWBM�CZ�
XIJDI�UJNF@FYQ��JT�HSFBUFS�UIBO�UJNF@FYQ���
JOUFSWBM�IBT�UIF�TBNF�WBMVFT�BT�
5*.&45".1"%%��'SBDUJPOBM�TFDPOET�BSF�
FYQSFTTFE�JO�CJMMJPOUIT�PG�B�TFDPOE�

8&&,	EBUF@FYQ
 8FFL�PG�UIF�ZFBS�JO�EBUF@FYQ�BT�BO�JOUFHFS�
WBMVF�	�o��
�

:&"3	EBUF@FYQ
 :FBS�JO�EBUF@FYQ��5IF�SBOHF�JT�EBUB�TPVSDF�
EFQFOEFOU�

5BCMF�"�����4DBMBS�5JNF�BOE�%BUF�'VODUJPOT�	DPOU�


'VODUJPO 3FUVSOT

5BCMF�"�����4DBMBS�4ZTUFN�'VODUJPOT

'VODUJPO 3FUVSOT

%"5"#"4&	
 /BNF�PG�UIF�EBUBCBTF�DPSSFTQPOEJOH�UP�UIF�DPOOFDUJPO�IBOEMF�	IECD


*'/6--	FYQWBMVF
 WBMVF�JG�FYQ�JT�OVMM�

64&3	
 "VUIPSJ[BUJPO�OBNF�PG�UIF�VTFS�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�"��0%#$�"1*�BOE�4DBMBS�'VODUJPOT��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��
# -PDLJOH�BOE�*TPMBUJPO�-FWFMT

5IJT�BQQFOEJY�EJTDVTTFT�MPDLJOH�BOE�JTPMBUJPO�MFWFMT�BOE�IPX�

UIFJS�TFUUJOHT�DBO�BGGFDU�UIF�EBUB�ZPV�SFUSJFWF��%JGGFSFOU�
EBUBCBTF�TZTUFNT�TVQQPSU�EJGGFSFOU�MPDLJOH�BOE�JTPMBUJPO�MFWFMT��

4FF�UIF�TFDUJPO��*TPMBUJPO�BOE�-PDL�-FWFMT�4VQQPSUFE��JO�UIF�

ESJWFS�DIBQUFS��5IJT�BQQFOEJY�JODMVEFT�UIF�GPMMPXJOH�

O i-PDLJOHw�PO�QBHF ��

O i*TPMBUJPO�-FWFMTw�PO�QBHF ��

O i-PDLJOH�.PEFT�BOE�-FWFMTw�PO�QBHF ��

-PDLJOH

-PDLJOH�JT�B�EBUBCBTF�PQFSBUJPO�UIBU�SFTUSJDUT�B�VTFS�GSPN�

BDDFTTJOH�B�UBCMF�PS�SFDPSE��-PDLJOH�JT�VTFE�JO�TJUVBUJPOT�XIFSF�

NPSF�UIBO�POF�VTFS�NJHIU�USZ�UP�VTF�UIF�TBNF�UBCMF�PS�SFDPSE�BU�
UIF�TBNF�UJNF��#Z�MPDLJOH�UIF�UBCMF�PS�SFDPSE�UIF�TZTUFN�FOTVSFT�

UIBU�POMZ�POF�VTFS�BU�B�UJNF�DBO�BGGFDU�UIF�EBUB�

-PDLJOH�JT�DSJUJDBM�JO�NVMUJVTFS�EBUBCBTFT�XIFSF�EJGGFSFOU�VTFST�

DBO�USZ�UP�BDDFTT�PS�NPEJGZ�UIF�TBNF�SFDPSET�DPODVSSFOUMZ��
"MUIPVHI�TVDI�DPODVSSFOU�EBUBCBTF�BDUJWJUZ�JT�EFTJSBCMF�JU�DBO�

DSFBUF�QSPCMFNT��8JUIPVU�MPDLJOH�GPS�FYBNQMF�JG�UXP�VTFST�USZ�

UP�NPEJGZ�UIF�TBNF�SFDPSE�BU�UIF�TBNF�UJNF�UIFZ�NJHIU�
FODPVOUFS�QSPCMFNT�SBOHJOH�GSPN�SFUSJFWJOH�CBE�EBUB�UP�

EFMFUJOH�EBUB�UIBU�UIF�PUIFS�VTFS�OFFET��*G�IPXFWFS�UIF�GJSTU�

VTFS�UP�BDDFTT�B�SFDPSE�DBO�MPDL�UIBU�SFDPSE�UP�UFNQPSBSJMZ�

QSFWFOU�PUIFS�VTFST�GSPN�NPEJGZJOH�JU�TVDI�QSPCMFNT�DBO�CF�
BWPJEFE��-PDLJOH�QSPWJEFT�B�XBZ�UP�NBOBHF�DPODVSSFOU�EBUBCBTF�

BDDFTT�XIJMF�NJOJNJ[JOH�UIF�WBSJPVT�QSPCMFNT�JU�DBO�DBVTF�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�#��-PDLJOH�BOE�*TPMBUJPO�-FWFMT��
*TPMBUJPO�-FWFMT

"O�JTPMBUJPO�MFWFM�SFQSFTFOUT�B�QBSUJDVMBS�MPDLJOH�TUSBUFHZ�
FNQMPZFE�JO�UIF�EBUBCBTF�TZTUFN�UP�JNQSPWF�EBUB�DPOTJTUFODZ��

5IF�IJHIFS�UIF�JTPMBUJPO�MFWFM�UIF�NPSF�DPNQMFY�UIF�MPDLJOH�

TUSBUFHZ�CFIJOE�JU��5IF�JTPMBUJPO�MFWFM�QSPWJEFE�CZ�UIF�EBUBCBTF�
EFUFSNJOFT�XIFUIFS�B�USBOTBDUJPO�XJMM�FODPVOUFS�UIF�GPMMPXJOH�

CFIBWJPST�JO�EBUB�DPOTJTUFODZ�

%JSUZ�SFBET� 6TFS���NPEJGJFT�B�SPX��6TFS���SFBET�
UIF�TBNF�SPX�CFGPSF�6TFS���DPNNJUT��
6TFS���QFSGPSNT�B�SPMMCBDL��6TFS���IBT�
SFBE�B�SPX�UIBU�IBT�OFWFS�SFBMMZ�
FYJTUFE�JO�UIF�EBUBCBTF��6TFS���NBZ�
CBTF�EFDJTJPOT�PO�GBMTF�EBUB�

/PO�SFQFBUBCMF�SFBET 6TFS���SFBET�B�SPX�CVU�EPFT�OPU�
DPNNJU��6TFS���NPEJGJFT�PS�EFMFUFT�
UIF�TBNF�SPX�BOE�UIFO�DPNNJUT��6TFS�
��SFSFBET�UIF�SPX�BOE�GJOET�JU�IBT�
DIBOHFE�	PS�IBT�CFFO�EFMFUFE
�

1IBOUPN�SFBET� 6TFS���VTFT�B�TFBSDI�DPOEJUJPO�UP�SFBE�
B�TFU�PG�SPXT�CVU�EPFT�OPU�DPNNJU��
6TFS���JOTFSUT�POF�PS�NPSF�SPXT�UIBU�
TBUJTGZ�UIJT�TFBSDI�DPOEJUJPO�UIFO�
DPNNJUT��6TFS���SFSFBET�UIF�SPXT�
VTJOH�UIF�TFBSDI�DPOEJUJPO�BOE�
EJTDPWFST�SPXT�UIBU�XFSF�OPU�QSFTFOU�
CFGPSF�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



*TPMBUJPO�-FWFMT ��
*TPMBUJPO�MFWFMT�SFQSFTFOU�UIF�EBUBCBTF�TZTUFN�T�BCJMJUZ�UP�QSFWFOU�

UIFTF�CFIBWJPST��5IF�"NFSJDBO�/BUJPOBM�4UBOEBSET�*OTUJUVUF�
	"/4*
�EFGJOFT�GPVS�JTPMBUJPO�MFWFMT��

O 3FBE�VODPNNJUUFE�	�

O 3FBE�DPNNJUUFE�	�


O 3FQFBUBCMF�SFBE�	�


O 4FSJBMJ[BCMF�	�
�

*O�BTDFOEJOH�PSEFS�	�o�
�UIFTF�JTPMBUJPO�MFWFMT�QSPWJEF�BO�
JODSFBTJOH�BNPVOU�PG�EBUB�DPOTJTUFODZ�UP�UIF�USBOTBDUJPO��"U�UIF�

MPXFTU�MFWFM�BMM�UISFF�CFIBWJPST�DBO�PDDVS��"U�UIF�IJHIFTU�MFWFM�

OPOF�DBO�PDDVS��5IF�TVDDFTT�PG�FBDI�MFWFM�JO�QSFWFOUJOH�UIFTF�
CFIBWJPST�JT�EVF�UP�UIF�MPDLJOH�TUSBUFHJFT�UIBU�UIFZ�FNQMPZ�

XIJDI�BSF�BT�GPMMPXT�

3FBE�VODPNNJUUFE�	�
� -PDLT�BSF�PCUBJOFE�PO�NPEJGJDBUJPOT�
UP�UIF�EBUBCBTF�BOE�IFME�VOUJM�FOE�PG�
USBOTBDUJPO�	&05
��3FBEJOH�GSPN�UIF�
EBUBCBTF�EPFT�OPU�JOWPMWF�BOZ�
MPDLJOH�

3FBE�DPNNJUUFE�	�
� -PDLT�BSF�BDRVJSFE�GPS�SFBEJOH�BOE�
NPEJGZJOH�UIF�EBUBCBTF��-PDLT�BSF�
SFMFBTFE�BGUFS�SFBEJOH�CVU�MPDLT�PO�
NPEJGJFE�PCKFDUT�BSF�IFME�VOUJM�&05�

3FQFBUBCMF�SFBE�	�
� -PDLT�BSF�PCUBJOFE�GPS�SFBEJOH�BOE�
NPEJGZJOH�UIF�EBUBCBTF��-PDLT�PO�BMM�
NPEJGJFE�PCKFDUT�BSF�IFME�VOUJM�&05��
-PDLT�PCUBJOFE�GPS�SFBEJOH�EBUB�BSF�
IFME�VOUJM�&05��-PDLT�PO�OPO�
NPEJGJFE�BDDFTT�TUSVDUVSFT�	TVDI�BT�
JOEFYFT�BOE�IBTIJOH�TUSVDUVSFT
�BSF�
SFMFBTFE�BGUFS�SFBEJOH�

4FSJBMJ[BCMF�	�
� "MM�EBUB�SFBE�PS�NPEJGJFE�JT�MPDLFE�
VOUJM�&05��"MM�BDDFTT�TUSVDUVSFT�UIBU�
BSF�NPEJGJFE�BSF�MPDLFE�VOUJM�&05��
"DDFTT�TUSVDUVSFT�VTFE�CZ�UIF�RVFSZ�
BSF�MPDLFE�VOUJM�&05�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�#��-PDLJOH�BOE�*TPMBUJPO�-FWFMT��
5BCMF #���TIPXT�XIBU�EBUB�DPOTJTUFODZ�CFIBWJPST�DBO�PDDVS�BU�
FBDI�JTPMBUJPO�MFWFM�

"MUIPVHI�IJHIFS�JTPMBUJPO�MFWFMT�QSPWJEF�CFUUFS�EBUB�DPOTJTUFODZ�
UIJT�DPOTJTUFODZ�DBO�CF�DPTUMZ�JO�UFSNT�PG�UIF�DPODVSSFODZ�

QSPWJEFE�UP�JOEJWJEVBM�VTFST��$PODVSSFODZ�JT�UIF�BCJMJUZ�PG�NVMUJQMF�

VTFST�UP�BDDFTT�BOE�NPEJGZ�EBUB�TJNVMUBOFPVTMZ��"T�JTPMBUJPO�MFWFMT�
JODSFBTF�TP�EPFT�UIF�DIBODF�UIBU�UIF�MPDLJOH�TUSBUFHZ�VTFE�XJMM�

DSFBUF�QSPCMFNT�JO�DPODVSSFODZ��

1VU�BOPUIFS�XBZ��5IF�IJHIFS�UIF�JTPMBUJPO�MFWFM�UIF�NPSF�MPDLJOH�

JOWPMWFE�BOE�UIF�NPSF�UJNF�VTFST�NBZ�TQFOE�XBJUJOH�GPS�EBUB�UP�
CF�GSFFE�CZ�BOPUIFS�VTFS��#FDBVTF�PG�UIJT�JOWFSTF�SFMBUJPOTIJQ�

CFUXFFO�JTPMBUJPO�MFWFMT�BOE�DPODVSSFODZ�ZPV�NVTU�DPOTJEFS�IPX�

QFPQMF�VTF�UIF�EBUBCBTF�CFGPSF�DIPPTJOH�BO�JTPMBUJPO�MFWFM��:PV�
NVTU�XFJHI�UIF�USBEF�PGGT�CFUXFFO�EBUB�DPOTJTUFODZ�BOE�

DPODVSSFODZ�BOE�EFDJEF�XIJDI�JT�NPSF�JNQPSUBOU�

5BCMF�#�����*TPMBUJPO�-FWFMT�BOE�%BUB�$POTJTUFODZ

-FWFM %JSUZ�3FBE
/POSFQFBUBCMF�
3FBE

1IBOUPN�
3FBE

��3FBE�VODPNNJUUFE :FT :FT :FT

��3FBE�DPNNJUUFE /P :FT :FT

��3FQFBUBCMF�SFBE /P /P :FT

��4FSJBMJ[BCMF /P /P /P
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



-PDLJOH�.PEFT�BOE�-FWFMT ��
-PDLJOH�.PEFT�BOE�-FWFMT

%JGGFSFOU�EBUBCBTF�TZTUFNT�FNQMPZ�WBSJPVT�MPDLJOH�NPEFT�CVU�

UIFZ�IBWF�UXP�CBTJD�POFT�JO�DPNNPO��TIBSFE�BOE�FYDMVTJWF��
4IBSFE�MPDLT�DBO�CF�IFME�PO�B�TJOHMF�PCKFDU�CZ�NVMUJQMF�VTFST��*G�

POF�VTFS�IBT�B�TIBSFE�MPDL�PO�B�SFDPSE�UIFO�B�TFDPOE�VTFS�DBO�

BMTP�HFU�B�TIBSFE�MPDL�PO�UIBU�TBNF�SFDPSE��IPXFWFS�UIF�TFDPOE�
VTFS�DBOOPU�HFU�BO�FYDMVTJWF�MPDL�PO�UIBU�SFDPSE��&YDMVTJWF�MPDLT�

BSF�FYDMVTJWF�UP�UIF�VTFS�UIBU�PCUBJOT�UIFN��*G�POF�VTFS�IBT�BO�

FYDMVTJWF�MPDL�PO�B�SFDPSE�UIFO�B�TFDPOE�VTFS�DBOOPU�HFU�FJUIFS�
UZQF�PG�MPDL�PO�UIF�TBNF�SFDPSE�

1FSGPSNBODF�BOE�DPODVSSFODZ�DBO�BMTP�CF�BGGFDUFE�CZ�UIF�MPDLJOH�

MFWFM�VTFE�JO�UIF�EBUBCBTF�TZTUFN��5IF�MPDLJOH�MFWFM�EFUFSNJOFT�

UIF�TJ[F�PG�BO�PCKFDU�UIBU�JT�MPDLFE�JO�B�EBUBCBTF��'PS�FYBNQMF�
NBOZ�EBUBCBTF�TZTUFNT�MFU�ZPV�MPDL�BO�FOUJSF�UBCMF�BT�XFMM�BT�

JOEJWJEVBM�SFDPSET��"O�JOUFSNFEJBUF�MFWFM�PG�MPDLJOH�QBHF�MFWFM�

MPDLJOH�JT�BMTP�DPNNPO��"�QBHF�DPOUBJOT�POF�PS�NPSF�SFDPSET�
BOE�JT�UZQJDBMMZ�UIF�BNPVOU�PG�EBUB�SFBE�GSPN�UIF�EJTL�JO�B�TJOHMF�

EJTL�BDDFTT��5IF�NBKPS�EJTBEWBOUBHF�PG�QBHF�MFWFM�MPDLJOH�JT�UIBU�

JG�POF�VTFS�MPDLT�B�SFDPSE�B�TFDPOE�VTFS�NBZ�OPU�CF�BCMF�UP�MPDL�
PUIFS�SFDPSET�CFDBVTF�UIFZ�BSF�TUPSFE�PO�UIF�TBNF�QBHF�BT�UIF�

MPDLFE�SFDPSE�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�#��-PDLJOH�BOE�*TPMBUJPO�-FWFMT��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF
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$ 5ISFBEJOH

5IF�0%#$�TQFDJGJDBUJPO�NBOEBUFT�UIBU�BMM�ESJWFST�NVTU�CF�

UISFBE�TBGF��UIBU�JT�ESJWFST�NVTU�OPU�GBJM�XIFO�EBUBCBTF�SFRVFTUT�
BSF�NBEF�PO�TFQBSBUF�UISFBET��*U�JT�B�DPNNPO�NJTQFSDFQUJPO�UIBU�

JTTVJOH�SFRVFTUT�PO�TFQBSBUF�UISFBET�XJMM�BMXBZT�SFTVMU�JO�

JNQSPWFE�UISPVHIQVU��#FDBVTF�PG�OFUXPSL�USBOTQPSU�BOE�
EBUBCBTF�TFSWFS�MJNJUBUJPOT�TPNF�ESJWFST�NBZ�TFSJBMJ[F�UISFBEFE�

SFRVFTUT�UP�UIF�TFSWFS�UP�FOTVSF�UISFBE�TBGFUZ�

5IF�0%#$�����TQFDJGJDBUJPO�EPFT�OPU�QSPWJEF�B�NFUIPE�UP�GJOE�

PVU�IPX�B�ESJWFS�XJMM�TFSWJDF�UISFBEFE�SFRVFTUT�BMUIPVHI�UIJT�
JOGPSNBUJPO�JT�RVJUF�VTFGVM�UP�BO�BQQMJDBUJPO��5IF�%BUB%JSFDU�

$POOFDU�4FSJFT�GPS�0%#$�ESJWFST�QSPWJEF�UIJT�JOGPSNBUJPO�UP�UIF�

VTFS�WJB�UIF�42-(FU*OGP�JOGPSNBUJPO�UZQF�������

5IF�SFTVMU�PG�DBMMJOH�42-(FU*OGP�XJUI������JT�B�42-@64."--*/5�
GMBH�XIJDI�EFOPUFT�UIF�TFTTJPO�T�UISFBE�NPEFM��"�SFUVSO�WBMVF�PG�

��EFOPUFT�UIBU�UIF�TFTTJPO�JT�GVMMZ�UISFBE�FOBCMFE�BOE�UIBU�BMM�

SFRVFTUT�XJMM�GVMMZ�VUJMJ[F�UIF�UISFBEFE�NPEFM��"�SFUVSO�WBMVF�PG���
EFOPUFT�UIBU�UIF�TFTTJPO�JT�SFTUSJDUFE�BU�UIF�DPOOFDUJPO�MFWFM��

4FTTJPOT�PG�UIJT�UZQF�BSF�GVMMZ�UISFBE�FOBCMFE�XIFO�TJNVMUBOFPVT�

UISFBEFE�SFRVFTUT�BSF�NBEF�XJUI�TUBUFNFOU�IBOEMFT�UIBU�EP�OPU�
TIBSF�UIF�TBNF�DPOOFDUJPO�IBOEMF��*O�UIJT�NPEFM�JG�NVMUJQMF�

SFRVFTUT�BSF�NBEF�GSPN�UIF�TBNF�DPOOFDUJPO�UIFO�UIF�GJSTU�

SFRVFTU�SFDFJWFE�CZ�UIF�ESJWFS�JT�QSPDFTTFE�JNNFEJBUFMZ�BOE�BMM�
TVCTFRVFOU�SFRVFTUT�BSF�TFSJBMJ[FE��"�SFUVSO�WBMVF�PG���EFOPUFT�

UIBU�UIF�TFTTJPO�JT�UISFBE�JNQBJSFE�BOE�BMM�SFRVFTUT�BSF�TFSJBMJ[FE�

CZ�UIF�ESJWFS��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�$��5ISFBEJOH��
$POTJEFS�UIF�GPMMPXJOH�DPEF�GSBHNFOU�

rc = SQLGetInfo (hdbc, 1028, &ThreadModel, NULL, NULL);

If (rc == SQL_SUCCESS) {
   // driver is a DataDirect driver which can report
   // threading information
             
   if (ThreadModel == 0)
   // driver is unconditionally thread enabled 
   // application can take advantage of threading
             
   else if (ThreadModel == 1)
   // driver is thread enabled when thread requests are
   // from different connections
   // some applications can take advantage of threading

   else if (ThreadModel == 2)
   // driver is thread impaired 
   // application should only use threads if it reduces
   // program complexity

}
else
   // driver is only guaranteed to be thread-safe
   // use threading at your own risk

%SJWFS�5ISFBEJOH�*OGPSNBUJPO

5IF�/4,�42-�.9�8JSF�1SPUPDPM�ESJWFS�JT�GVMMZ�UISFBEFE�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��
% 6TJOH�*OEFYFT

5IJT�BQQFOEJY�EJTDVTTFT�UIF�XBZT�JO�XIJDI�ZPV�DBO�JNQSPWF�UIF�

QFSGPSNBODF�PG�EBUBCBTF�BDUJWJUZ�VTJOH�JOEFYFT��*U�QSPWJEFT�
HFOFSBM�HVJEFMJOFT�UIBU�BQQMZ�UP�NPTU�EBUBCBTFT��$POTVMU�ZPVS�

EBUBCBTF�WFOEPS�T�EPDVNFOUBUJPO�GPS�NPSF�EFUBJMFE�

JOGPSNBUJPO�

'PS�JOGPSNBUJPO�SFHBSEJOH�IPX�UP�DSFBUF�BOE�ESPQ�JOEFYFT�TFF�
ZPVS�EBUBCBTF�TZTUFN�EPDVNFOUBUJPO�

*OUSPEVDUJPO

"O�JOEFY�JT�B�EBUBCBTF�TUSVDUVSF�UIBU�ZPV�DBO�VTF�UP�JNQSPWF�UIF�

QFSGPSNBODF�PG�EBUBCBTF�BDUJWJUZ��"�EBUBCBTF�UBCMF�DBO�IBWF�POF�
PS�NPSF�JOEFYFT�BTTPDJBUFE�XJUI�JU�

"O�JOEFY�JT�EFGJOFE�CZ�B�GJFME�FYQSFTTJPO�UIBU�ZPV�TQFDJGZ�XIFO�

ZPV�DSFBUF�UIF�JOEFY��5ZQJDBMMZ�UIF�GJFME�FYQSFTTJPO�JT�B�TJOHMF�

GJFME�OBNF�MJLF�&.1@*%��"O�JOEFY�DSFBUFE�PO�UIF�&.1@*%�GJFME�
GPS�FYBNQMF�DPOUBJOT�B�TPSUFE�MJTU�PG�UIF�FNQMPZFF�*%�WBMVFT�JO�

UIF�UBCMF��&BDI�WBMVF�JO�UIF�MJTU�JT�BDDPNQBOJFE�CZ�SFGFSFODFT�UP�

UIF�SFDPSET�UIBU�DPOUBJO�UIBU�WBMVF�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�%��6TJOH�*OEFYFT��
"�EBUBCBTF�ESJWFS�DBO�VTF�JOEFYFT�UP�GJOE�SFDPSET�RVJDLMZ��"O�

JOEFY�PO�UIF�&.1@*%�GJFME�GPS�FYBNQMF�HSFBUMZ�SFEVDFT�UIF�UJNF�
UIBU�UIF�ESJWFS�TQFOET�TFBSDIJOH�GPS�B�QBSUJDVMBS�FNQMPZFF�*%�

WBMVF��$POTJEFS�UIF�GPMMPXJOH�8IFSF�DMBVTF�

WHERE emp_id = ’E10001’

8JUIPVU�BO�JOEFY�UIF�ESJWFS�NVTU�TFBSDI�UIF�FOUJSF�EBUBCBTF�

UBCMF�UP�GJOE�UIPTF�SFDPSET�IBWJOH�BO�FNQMPZFF�*%�PG�&�������#Z�
VTJOH�BO�JOEFY�PO�UIF�&.1@*%�GJFME�IPXFWFS�UIF�ESJWFS�DBO�

RVJDLMZ�GJOE�UIPTF�SFDPSET�

*OEFYFT�NBZ�JNQSPWF�UIF�QFSGPSNBODF�PG�42-�TUBUFNFOUT��:PV�

NBZ�OPU�OPUJDF�UIJT�JNQSPWFNFOU�XJUI�TNBMM�UBCMFT�CVU�JU�DBO�CF�
TJHOJGJDBOU�GPS�MBSHF�UBCMFT��IPXFWFS�UIFSF�DBO�CF�EJTBEWBOUBHFT�

UP�IBWJOH�UPP�NBOZ�JOEFYFT��*OEFYFT�DBO�TMPX�EPXO�UIF�

QFSGPSNBODF�PG�TPNF�JOTFSUT�VQEBUFT�BOE�EFMFUFT�XIFO�UIF�
ESJWFS�IBT�UP�NBJOUBJO�UIF�JOEFYFT�BT�XFMM�BT�UIF�EBUBCBTF�UBCMFT��

"MTP�JOEFYFT�UBLF�BEEJUJPOBM�EJTL�TQBDF�

INDEX
E00127
E01234
E03033
E04242
E10001
E10297
E16398
E21437
E27002
E41298
E43128
E63535

Tyler
John
George
Adam
David
Rich
Nathan
Richard
David
Tim
Kim
Timothy

Bennett
Rappl
Woltman
Smith
McClellan
Holcomb
Adams
Potter
Motsinger
Sampair
Arlich
Grove

E10297
E21437
E00127
E63535
E04242
E01234
E41298
E43128
E27002
E03033
E10001
E16398

TABLE
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



*NQSPWJOH�3FDPSE�4FMFDUJPO�1FSGPSNBODF ��
*NQSPWJOH�3FDPSE�4FMFDUJPO�1FSGPSNBODF

'PS�JOEFYFT�UP�JNQSPWF�UIF�QFSGPSNBODF�PG�TFMFDUJPOT�UIF�JOEFY�

FYQSFTTJPO�NVTU�NBUDI�UIF�TFMFDUJPO�DPOEJUJPO�FYBDUMZ��'PS�
FYBNQMF�JG�ZPV�IBWF�DSFBUFE�BO�JOEFY�XIPTF�FYQSFTTJPO�JT�

MBTU@OBNF�UIF�GPMMPXJOH�4FMFDU�TUBUFNFOU�VTFT�UIF�JOEFY�

SELECT * FROM emp WHERE last_name = ’Smith’

5IJT�4FMFDU�TUBUFNFOU�IPXFWFS�EPFT�OPU�VTF�UIF�JOEFY�

SELECT * FROM emp WHERE UPPER(last_name) = ’SMITH’

5IF�TFDPOE�TUBUFNFOU�EPFT�OPU�VTF�UIF�JOEFY�CFDBVTF�UIF�8IFSF�

DMBVTF�DPOUBJOT�611&3	-"45@/".&
�XIJDI�EPFT�OPU�NBUDI�UIF�
JOEFY�FYQSFTTJPO�-"45@/".&��*G�ZPV�QMBO�UP�VTF�UIF�611&3�

GVODUJPO�JO�BMM�ZPVS�4FMFDU�TUBUFNFOUT�BOE�ZPVS�EBUBCBTF�

TVQQPSUT�JOEFYFT�PO�FYQSFTTJPOT�UIFO�ZPV�TIPVME�EFGJOF�BO�
JOEFY�VTJOH�UIF�FYQSFTTJPO�611&3	-"45@/".&
�

*OEFYJOH�.VMUJQMF�'JFMET

*G�ZPV�PGUFO�VTF�8IFSF�DMBVTFT�UIBU�JOWPMWF�NPSF�UIBO�POF�GJFME�

ZPV�NBZ�XBOU�UP�CVJME�BO�JOEFY�DPOUBJOJOH�NVMUJQMF�GJFMET��
$POTJEFS�UIF�GPMMPXJOH�8IFSF�DMBVTF�

WHERE last_name = ’Smith’ and first_name = ’Thomas’

'PS�UIJT�DPOEJUJPO�UIF�PQUJNBM�JOEFY�GJFME�FYQSFTTJPO�JT�

-"45@/".&�'*345@/".&��5IJT�DSFBUFT�B�DPODBUFOBUFE�JOEFY�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�%��6TJOH�*OEFYFT��
$PODBUFOBUFE�JOEFYFT�DBO�BMTP�CF�VTFE�GPS�8IFSF�DMBVTFT�UIBU�
DPOUBJO�POMZ�UIF�GJSTU�PG�UXP�DPODBUFOBUFE�GJFMET��5IF�

-"45@/".&�'*345@/".&�JOEFY�BMTP�JNQSPWFT�UIF�QFSGPSNBODF�

PG�UIF�GPMMPXJOH�8IFSF�DMBVTF�	FWFO�UIPVHI�OP�GJSTU�OBNF�WBMVF�
JT�TQFDJGJFE
�

last_name = ’Smith’

$POTJEFS�UIF�GPMMPXJOH�8IFSF�DMBVTF�

WHERE last_name = ’Smith’ and middle_name = ’Edward’ and 
first_name = ’Thomas’

*G�ZPVS�JOEFY�GJFMET�JODMVEF�BMM�UIF�DPOEJUJPOT�PG�UIF�8IFSF�DMBVTF�
JO�UIBU�PSEFS�UIF�ESJWFS�DBO�VTF�UIF�FOUJSF�JOEFY��*G�IPXFWFS�

ZPVS�JOEFY�JT�PO�UXP�OPODPOTFDVUJWF�GJFMET�TBZ�-"45@/".&�BOE�

'*345@/".&�UIF�ESJWFS�DBO�VTF�POMZ�UIF�-"45@/".&�GJFME�PG�UIF�

JOEFY�

5IF�ESJWFS�VTFT�POMZ�POF�JOEFY�XIFO�QSPDFTTJOH�8IFSF�DMBVTFT��*G�
ZPV�IBWF�DPNQMFY�8IFSF�DMBVTFT�UIBU�JOWPMWF�B�OVNCFS�PG�

DPOEJUJPOT�GPS�EJGGFSFOU�GJFMET�BOE�IBWF�JOEFYFT�PO�NPSF�UIBO�

POF�GJFME�UIF�ESJWFS�DIPPTFT�BO�JOEFY�UP�VTF��5IF�ESJWFS�BUUFNQUT�
UP�VTF�JOEFYFT�PO�DPOEJUJPOT�UIBU�VTF�UIF�FRVBM�TJHO�BT�UIF�

SFMBUJPOBM�PQFSBUPS�SBUIFS�UIBO�DPOEJUJPOT�VTJOH�PUIFS�PQFSBUPST�

	TVDI�BT�HSFBUFS�UIBO
��"TTVNF�ZPV�IBWF�BO�JOEFY�PO�UIF�&.1@*%�
GJFME�BT�XFMM�BT�UIF�-"45@/".&�GJFME�BOE�UIF�GPMMPXJOH�8IFSF�

DMBVTF�

WHERE emp_id >= ’E10001’ AND last_name = ’Smith’

*O�UIJT�DBTF�UIF�ESJWFS�TFMFDUT�UIF�JOEFY�PO�UIF�-"45@/".&�GJFME�

*G�OP�DPOEJUJPOT�IBWF�UIF�FRVBM�TJHO�UIF�ESJWFS�GJSTU�BUUFNQUT�UP�

VTF�BO�JOEFY�PO�B�DPOEJUJPO�UIBU�IBT�B�MPXFS�BOE�VQQFS�CPVOE�
BOE�UIFO�BUUFNQUT�UP�VTF�BO�JOEFY�PO�B�DPOEJUJPO�UIBU�IBT�B�

MPXFS�PS�VQQFS�CPVOE��5IF�ESJWFS�BMXBZT�BUUFNQUT�UP�VTF�UIF�

NPTU�SFTUSJDUJWF�JOEFY�UIBU�TBUJTGJFT�UIF�8IFSF�DMBVTF�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



%FDJEJOH�8IJDI�*OEFYFT�UP�$SFBUF ��
*O�NPTU�DBTFT�UIF�ESJWFS�EPFT�OPU�VTF�BO�JOEFY�JG�UIF�8IFSF�

DMBVTF�DPOUBJOT�BO�03�DPNQBSJTPO�PQFSBUPS��'PS�FYBNQMF�UIF�
ESJWFS�EPFT�OPU�VTF�BO�JOEFY�GPS�UIF�GPMMPXJOH�8IFSF�DMBVTF�

WHERE emp_id >= ’E10001’ OR last_name = ’Smith’

%FDJEJOH�8IJDI�*OEFYFT�UP�$SFBUF

#FGPSF�ZPV�DSFBUF�JOEFYFT�GPS�B�EBUBCBTF�UBCMF�DPOTJEFS�IPX�

ZPV�XJMM�VTF�UIF�UBCMF��5IF�UXP�NPTU�DPNNPO�PQFSBUJPOT�PO�B�
UBCMF�BSF�UP�

O *OTFSU�VQEBUF�BOE�EFMFUF�SFDPSET
O 3FUSJFWF�SFDPSET

*G�ZPV�NPTU�PGUFO�JOTFSU�VQEBUF�BOE�EFMFUF�SFDPSET�UIFO�UIF�
GFXFS�JOEFYFT�BTTPDJBUFE�XJUI�UIF�UBCMF�UIF�CFUUFS�UIF�

QFSGPSNBODF��5IJT�JT�CFDBVTF�UIF�ESJWFS�NVTU�NBJOUBJO�UIF�

JOEFYFT�BT�XFMM�BT�UIF�EBUBCBTF�UBCMFT�UIVT�TMPXJOH�EPXO�UIF�
QFSGPSNBODF�PG�SFDPSE�JOTFSUT�VQEBUFT�BOE�EFMFUFT��*U�NBZ�CF�

NPSF�FGGJDJFOU�UP�ESPQ�BMM�JOEFYFT�CFGPSF�NPEJGZJOH�B�MBSHF�

OVNCFS�PG�SFDPSET�BOE�SF�DSFBUF�UIF�JOEFYFT�BGUFS�UIF�
NPEJGJDBUJPOT�

*G�ZPV�NPTU�PGUFO�SFUSJFWF�SFDPSET�ZPV�NVTU�MPPL�GVSUIFS�UP�

EFGJOF�UIF�DSJUFSJB�GPS�SFUSJFWJOH�SFDPSET�BOE�DSFBUF�JOEFYFT�UP�

JNQSPWF�UIF�QFSGPSNBODF�PG�UIFTF�SFUSJFWBMT��"TTVNF�ZPV�IBWF�
BO�FNQMPZFF�EBUBCBTF�UBCMF�BOE�ZPV�XJMM�SFUSJFWF�SFDPSET�CBTFE�

PO�FNQMPZFF�OBNF�EFQBSUNFOU�PS�IJSF�EBUF��:PV�XPVME�DSFBUF�

UISFF�JOEFYFT�POF�PO�UIF�%&15�GJFME�POF�PO�UIF�)*3&@%"5&�
GJFME�BOE�POF�PO�UIF�-"45@/".&�GJFME��0S�QFSIBQT�GPS�UIF�

SFUSJFWBMT�CBTFE�PO�UIF�OBNF�GJFME�ZPV�XPVME�XBOU�BO�JOEFY�

UIBU�DPODBUFOBUFT�UIF�-"45@/".&�BOE�UIF�'*345@/".&�GJFMET�

	TFF�i*OEFYJOH�.VMUJQMF�'JFMETw�PO�QBHF ���GPS�EFUBJMT
�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�%��6TJOH�*OEFYFT��
)FSF�BSF�B�GFX�SVMFT�UP�IFMQ�ZPV�EFDJEF�XIJDI�JOEFYFT�UP�DSFBUF�

O *G�ZPVS�SFDPSE�SFUSJFWBMT�BSF�CBTFE�PO�POF�GJFME�BU�B�UJNF�	GPS�

FYBNQMF�EFQU�h%���h
�DSFBUF�BO�JOEFY�PO�UIFTF�GJFMET�

O *G�ZPVS�SFDPSE�SFUSJFWBMT�BSF�CBTFE�PO�B�DPNCJOBUJPO�PG�GJFMET�

MPPL�BU�UIF�DPNCJOBUJPOT�

O *G�UIF�DPNQBSJTPO�PQFSBUPS�GPS�UIF�DPOEJUJPOT�JT�"/%�	GPS�

FYBNQMF�$*5:���h3BMFJHIh�"/%�45"5&���h/$h
�UIFO�CVJME�B�
DPODBUFOBUFE�JOEFY�PO�UIF�$*5:�BOE�45"5&�GJFMET��5IJT�JOEFY�JT�

BMTP�VTFGVM�GPS�SFUSJFWJOH�SFDPSET�CBTFE�PO�UIF�$*5:�GJFME�

O *G�UIF�DPNQBSJTPO�PQFSBUPS�JT�03�	GPS�FYBNQMF�%&15���h%���h�

03�)*3&@%"5&���\��������^
�BO�JOEFY�EPFT�OPU�IFMQ�

QFSGPSNBODF��5IFSFGPSF�ZPV�OFFE�OPU�DSFBUF�POF�

O *G�UIF�SFUSJFWBM�DPOEJUJPOT�DPOUBJO�CPUI�"/%�BOE�03�

DPNQBSJTPO�PQFSBUPST�ZPV�DBO�VTF�BO�JOEFY�JG�UIF�03�

DPOEJUJPOT�BSF�HSPVQFE��'PS�FYBNQMF�

dept = ’D101’ AND (hire_date > {01/30/89} OR
exempt = 1)

*O�UIJT�DBTF�BO�JOEFY�PO�UIF�%&15�GJFME�JNQSPWFT�QFSGPSNBODF�

O *G�UIF�"/%�DPOEJUJPOT�BSF�HSPVQFE�BO�JOEFY�EPFT�OPU�
JNQSPWF�QFSGPSNBODF��'PS�FYBNQMF�

(dept = ’D101’ AND hire_date) > {01/30/89}) OR
exempt = 1
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



*NQSPWJOH�+PJO�1FSGPSNBODF ��
*NQSPWJOH�+PJO�1FSGPSNBODF

8IFO�KPJOJOH�EBUBCBTF�UBCMFT�JOEFY�UBCMFT�DBO�HSFBUMZ�JNQSPWF�

QFSGPSNBODF��6OMFTT�UIF�QSPQFS�JOEFYFT�BSF�BWBJMBCMF�RVFSJFT�
UIBU�VTF�KPJOT�DBO�UBLF�B�MPOH�UJNF�

"TTVNF�ZPV�IBWF�UIF�GPMMPXJOH�4FMFDU�TUBUFNFOU�

SELECT * FROM dept, emp WHERE dept.dept_id = emp.dept

*O�UIJT�FYBNQMF�UIF�%&15�BOE�&.1�EBUBCBTF�UBCMFT�BSF�CFJOH�

KPJOFE�VTJOH�UIF�EFQBSUNFOU�*%�GJFME��8IFO�UIF�ESJWFS�FYFDVUFT�B�

RVFSZ�UIBU�DPOUBJOT�B�KPJO�JU�QSPDFTTFT�UIF�UBCMFT�GSPN�MFGU�UP�
SJHIU�BOE�VTFT�BO�JOEFY�PO�UIF�TFDPOE�UBCMF�T�KPJO�GJFME�	UIF�%&15�

GJFME�PG�UIF�&.1�UBCMF
�

5P�JNQSPWF�KPJO�QFSGPSNBODF�ZPV�OFFE�BO�JOEFY�PO�UIF�KPJO�

GJFME�PG�UIF�TFDPOE�UBCMF�JO�UIF�'SPN�DMBVTF��*G�UIFSF�JT�B�UIJSE�
UBCMF�JO�UIF�'SPN�DMBVTF�UIF�ESJWFS�BMTP�VTFT�BO�JOEFY�PO�UIF�

GJFME�JO�UIF�UIJSE�UBCMF�UIBU�KPJOT�JU�UP�BOZ�QSFWJPVT�UBCMF��'PS�

FYBNQMF��

SELECT * FROM dept, emp, addr
WHERE dept.dept_id = emp.dept AND emp.loc = addr.loc

*O�UIJT�DBTF�ZPV�TIPVME�IBWF�BO�JOEFY�PO�UIF�&.1�%&15�GJFME�BOE�

UIF�"%%3�-0$�GJFME�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�%��6TJOH�*OEFYFT��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��
& 1FSGPSNBODF�%FTJHO�PG�0%#$�
"QQMJDBUJPOT

%FWFMPQJOH�QFSGPSNBODF�PSJFOUFE�0%#$�BQQMJDBUJPOT�JT�OPU�FBTZ��

.JDSPTPGU�T�0%#$�1SPHSBNNFS�T�3FGFSFODF�EPFT�OPU�QSPWJEF�
JOGPSNBUJPO�BCPVU�TZTUFN�QFSGPSNBODF��*O�BEEJUJPO�0%#$�

ESJWFST�BOE�UIF�0%#$�ESJWFS�NBOBHFS�EP�OPU�SFUVSO�XBSOJOHT�

XIFO�BQQMJDBUJPOT�SVO�JOFGGJDJFOUMZ��5IJT�BQQFOEJY�DPOUBJOT�TPNF�
HFOFSBM�HVJEFMJOFT�UIBU�IBWF�CFFO�DPNQJMFE�CZ�FYBNJOJOH�UIF�

0%#$�JNQMFNFOUBUJPOT�PG�OVNFSPVT�TIJQQJOH�0%#$�

BQQMJDBUJPOT��5IFTF�HVJEFMJOFT�JODMVEF�

O 6TF�DBUBMPH�GVODUJPOT�BQQSPQSJBUFMZ

O 3FUSJFWF�POMZ�SFRVJSFE�EBUB�

O 4FMFDU�GVODUJPOT�UIBU�PQUJNJ[F�QFSGPSNBODF

O .BOBHF�DPOOFDUJPOT�BOE�VQEBUFT

'PMMPXJOH�UIFTF�HFOFSBM�SVMFT�XJMM�IFMQ�ZPV�TPMWF�TPNF�DPNNPO�

0%#$�QFSGPSNBODF�QSPCMFNT�TVDI�BT�UIPTF�MJTUFE�JO�5BCMF &���

5BCMF�&�����$PNNPO�1FSGPSNBODF�1SPCMFNT�6TJOH�0%#$�"QQMJDBUJPOT

1SPCMFN 4PMVUJPO 4FF�HVJEFMJOFT�JO���

/FUXPSL�DPNNVOJDBUJPO�JT�
TMPX�

3FEVDF�OFUXPSL�USBGGJD� i6TJOH�$BUBMPH�'VODUJPOTw�
PO�QBHF ��

5IF�QSPDFTT�PG�FWBMVBUJOH�
DPNQMFY�42-�RVFSJFT�PO�UIF�
EBUBCBTF�TFSWFS�JT�TMPX�BOE�
DBO�SFEVDF�DPODVSSFODZ�

4JNQMJGZ�RVFSJFT� i6TJOH�$BUBMPH�'VODUJPOTw�
PO�QBHF ��

i4FMFDUJOH�0%#$�'VODUJPOTw�
PO�QBHF ��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�&��1FSGPSNBODF�%FTJHO�PG�0%#$�"QQMJDBUJPOT��
6TJOH�$BUBMPH�'VODUJPOT

#FDBVTF�DBUBMPH�GVODUJPOT�TVDI�BT�UIPTF�MJTUFE�IFSF�BSF�TMPX�

DPNQBSFE�UP�PUIFS�0%#$�GVODUJPOT�UIFJS�GSFRVFOU�VTF�DBO�JNQBJS�
TZTUFN�QFSGPSNBODF�

42-(FU5ZQF*OGP�JT�JODMVEFE�JO�UIJT�MJTU�PG�FYQFOTJWF�0%#$�
GVODUJPOT�CFDBVTF�NBOZ�ESJWFST�NVTU�RVFSZ�UIF�TFSWFS�UP�PCUBJO�

BDDVSBUF�JOGPSNBUJPO�BCPVU�XIJDI�UZQFT�BSF�TVQQPSUFE�	GPS�

FYBNQMF�UP�GJOE�EZOBNJD�UZQFT�TVDI�BT�VTFS�EFGJOFE�UZQFT
��

&YDFTTJWF�DBMMT�GSPN�UIF�
BQQMJDBUJPO�UP�UIF�ESJWFS�TMPX�
QFSGPSNBODF�

0QUJNJ[F�BQQMJDBUJPO�UP�
ESJWFS�JOUFSBDUJPO�

i3FUSJFWJOH�%BUBw�PO�
QBHF ��

i4FMFDUJOH�0%#$�'VODUJPOTw�
PO�QBHF ��

%JTL�JOQVU�PVUQVU�JT�TMPX� -JNJU�EJTL�JOQVU�PVUQVU� i.BOBHJOH�$POOFDUJPOT�BOE�
6QEBUFTw�PO�QBHF ��

5BCMF�&�����$PNNPO�1FSGPSNBODF�1SPCMFNT�6TJOH�0%#$�"QQMJDBUJPOT�	DPOU�


1SPCMFN 4PMVUJPO 4FF�HVJEFMJOFT�JO���

O 42-$PMVNOT O 42-1SPDFEVSF$PMVNOT

O 42-$PMVNO1SJWJMFHFT O 42-4QFDJBM$PMVNOT

O 42-'PSFJHO,FZT O 42-4UBUJTUJDT

O 42-(FU5ZQF*OGP O 42-5BCMFT

O 42-1SPDFEVSFT
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



6TJOH�$BUBMPH�'VODUJPOT ��
.JOJNJ[JOH�UIF�6TF�PG�$BUBMPH�
'VODUJPOT

$PNQBSFE�UP�PUIFS�0%#$�GVODUJPOT�DBUBMPH�GVODUJPOT�BSF�

SFMBUJWFMZ�TMPX��#Z�DBDIJOH�JOGPSNBUJPO�BQQMJDBUJPOT�DBO�BWPJE�
NVMUJQMF�FYFDVUJPOT��"MUIPVHI�JU�JT�BMNPTU�JNQPTTJCMF�UP�XSJUF�BO�

0%#$�BQQMJDBUJPO�XJUIPVU�DBUBMPH�GVODUJPOT�UIFJS�VTF�TIPVME�CF�

NJOJNJ[FE��

5P�SFUVSO�BMM�SFTVMU�DPMVNO�JOGPSNBUJPO�NBOEBUFE�CZ�UIF�0%#$�
TQFDJGJDBUJPO�B�ESJWFS�NBZ�IBWF�UP�QFSGPSN�NVMUJQMF�RVFSJFT�

KPJOT�TVCRVFSJFT�PS�VOJPOT�UP�SFUVSO�UIF�SFRVJSFE�SFTVMU�TFU�GPS�B�

TJOHMF�DBMM�UP�B�DBUBMPH�GVODUJPO��5IFTF�QBSUJDVMBS�FMFNFOUT�PG�UIF�
42-�MBOHVBHF�BSF�QFSGPSNBODF�FYQFOTJWF��

"QQMJDBUJPOT�TIPVME�DBDIF�JOGPSNBUJPO�GSPN�DBUBMPH�GVODUJPOT�TP�

UIBU�NVMUJQMF�FYFDVUJPOT�BSF�VOOFDFTTBSZ��'PS�FYBNQMF�DBMM�

42-(FU5ZQF*OGP�PODF�JO�UIF�BQQMJDBUJPO�BOE�DBDIF�UIF�FMFNFOUT�
PG�UIF�SFTVMU�TFU�UIBU�ZPVS�BQQMJDBUJPO�EFQFOET�PO��*U�JT�VOMJLFMZ�

UIBU�BOZ�BQQMJDBUJPO�VTFT�BMM�FMFNFOUT�PG�UIF�SFTVMU�TFU�HFOFSBUFE�

CZ�B�DBUBMPH�GVODUJPO�TP�UIF�DBDIFE�JOGPSNBUJPO�TIPVME�OPU�CF�
EJGGJDVMU�UP�NBJOUBJO�

"WPJEJOH�4FBSDI�1BUUFSOT

1BTTJOH�OVMM�BSHVNFOUT�PS�TFBSDI�QBUUFSOT�UP�DBUBMPH�GVODUJPOT�
HFOFSBUFT�UJNF�DPOTVNJOH�RVFSJFT��*O�BEEJUJPO�OFUXPSL�USBGGJD�

QPUFOUJBMMZ�JODSFBTFT�CFDBVTF�PG�VOXBOUFE�SFTVMUT��"MXBZT�TVQQMZ�

BT�NBOZ�OPO�OVMM�BSHVNFOUT�UP�DBUBMPH�GVODUJPOT�BT�QPTTJCMF��
#FDBVTF�DBUBMPH�GVODUJPOT�BSF�TMPX�BQQMJDBUJPOT�TIPVME�JOWPLF�

UIFN�FGGJDJFOUMZ��"OZ�JOGPSNBUJPO�UIBU�UIF�BQQMJDBUJPO�DBO�TFOE�

UIF�ESJWFS�XIFO�DBMMJOH�DBUBMPH�GVODUJPOT�DBO�SFTVMU�JO�JNQSPWFE�

QFSGPSNBODF�BOE�SFMJBCJMJUZ��

'PS�FYBNQMF�DPOTJEFS�B�DBMM�UP�42-5BCMFT�XIFSF�UIF�BQQMJDBUJPO�
SFRVFTUT�JOGPSNBUJPO�BCPVU�UIF�UBCMF��$VTUPNFST���0GUFO�UIJT�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�&��1FSGPSNBODF�%FTJHO�PG�0%#$�"QQMJDBUJPOT��
DBMM�JT�DPEFE�BT�TIPXO�VTJOH�UIF�GFXFTU�OPO�OVMM�BSHVNFOUT�
OFDFTTBSZ�GPS�UIF�GVODUJPO�UP�SFUVSO�TVDDFTT�

rc = SQLTables (NULL, NULL, NULL, NULL, "Customers",
   SQL_NTS, NULL);

"�ESJWFS�QSPDFTTFT�UIJT�42-5BCMFT�DBMM�JOUP�42-�UIBU�MPPLT�MJLF�UIJT�

SELECT ...  FROM SysTables WHERE TableName = ’Customers’
   UNION ALL
SELECT ... FROM SysViews WHERE ViewName = ’Customers’ 
   UNION ALL
SELECT ... FROM SysSynonyms WHERE SynName = ’Customers’
   ORDER BY ...

*O�PVS�FYBNQMF�UIF�BQQMJDBUJPO�QSPWJEFT�TDBOU�JOGPSNBUJPO�BCPVU�

UIF�PCKFDU�GPS�XIJDI�JOGPSNBUJPO�XBT�SFRVFTUFE��4VQQPTF�UISFF�

�$VTUPNFST��UBCMFT�XFSF�SFUVSOFE�JO�UIF�SFTVMU�TFU��UIF�GJSTU�UBCMF�

PXFE�PXOFE�CZ�UIF�VTFS�UIF�TFDPOE�PXOFE�CZ�UIF�TBMFT�
EFQBSUNFOU�BOE�UIF�UIJSE�JT�B�WJFX�DSFBUFE�CZ�NBOBHFNFOU��

*U�NBZ�OPU�CF�PCWJPVT�UP�UIF�FOE�VTFS�XIJDI�UBCMF�UP�DIPPTF��*G�

UIF�BQQMJDBUJPO�IBE�TQFDJGJFE�UIF�0XOFS/BNF�BSHVNFOU�JO�UIF�

42-5BCMFT�DBMM�POMZ�POF�UBCMF�XPVME�CF�SFUVSOFE�BOE�
QFSGPSNBODF�XPVME�JNQSPWF��-FTT�OFUXPSL�USBGGJD�XPVME�CF�

SFRVJSFE�UP�SFUVSO�POMZ�POF�SFTVMU�SPX�BOE�VOXBOUFE�SPXT�XPVME�

CF�GJMUFSFE�CZ�UIF�EBUBCBTF��*O�BEEJUJPO�JG�UIF�5BCMF5ZQF�
BSHVNFOU�XBT�TVQQMJFE�UIF�42-�TFOU�UP�UIF�TFSWFS�DBO�CF�

PQUJNJ[FE�GSPN�B�UISFF�RVFSZ�VOJPO�JOUP�B�TJOHMF�4FMFDU�

TUBUFNFOU�BT�TIPXO�

SELECT ... FROM SysTables WHERE TableName = 'Customers' and
   Owner = 'Beth'
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



6TJOH�$BUBMPH�'VODUJPOT ��
6TJOH�B�%VNNZ�2VFSZ�UP�%FUFSNJOF�
5BCMF�$IBSBDUFSJTUJDT

"WPJE�VTJOH�42-$PMVNOT�UP�EFUFSNJOF�DIBSBDUFSJTUJDT�BCPVU�B�

UBCMF��*OTUFBE�VTF�B�EVNNZ�RVFSZ�XJUI�42-%FTDSJCF$PM�

$POTJEFS�BO�BQQMJDBUJPO�UIBU�BMMPXT�UIF�VTFS�UP�DIPPTF�UIF�
DPMVNOT�UIBU�XJMM�CF�TFMFDUFE��4IPVME�UIF�BQQMJDBUJPO�VTF�

42-$PMVNOT�UP�SFUVSO�JOGPSNBUJPO�BCPVU�UIF�DPMVNOT�UP�UIF�

VTFS�PS�QSFQBSF�B�EVNNZ�RVFSZ�BOE�DBMM�42-%FTDSJCF$PM 

$BTF����42-$PMVNOT�.FUIPE

rc = SQLColumns (... "UnknownTable" ...);
// This call to SQLColumns will generate a query to the 
// system catalogs... possibly a join which must be
// prepared, executed, and produce a result set
rc = SQLBindCol (...);
rc = SQLExtendedFetch (...);    
// user must retrieve N rows from the server  
// N = # result columns of UnknownTable
// result column information has now been obtained

$BTF����42-%FTDSJCF$PM�.FUIPE

// prepare dummy query 
rc = SQLPrepare (... "SELECT * from UnknownTable 

WHERE 1 = 0" ...);
// query is never executed on the server - only prepared
rc = SQLNumResultCols (...);
for (irow = 1; irow <= NumColumns; irow++) {

rc = SQLDescribeCol (...)
// + optional calls to SQLColAttributes
}

// result column information has now been obtained
// Note we also know the column ordering within the table!  
// This information cannot be
// assumed from the SQLColumns example.
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�&��1FSGPSNBODF�%FTJHO�PG�0%#$�"QQMJDBUJPOT��
*O�CPUI�DBTFT�B�RVFSZ�JT�TFOU�UP�UIF�TFSWFS�CVU�JO�$BTF���UIF�
RVFSZ�NVTU�CF�FWBMVBUFE�BOE�GPSN�B�SFTVMU�TFU�UIBU�NVTU�CF�TFOU�

UP�UIF�DMJFOU��$MFBSMZ�$BTF���JT�UIF�CFUUFS�QFSGPSNJOH�NPEFM��

5P�DPNQMJDBUF�UIJT�EJTDVTTJPO�MFU�VT�DPOTJEFS�B�EBUBCBTF�TFSWFS�

UIBU�EPFT�OPU�OBUJWFMZ�TVQQPSU�QSFQBSJOH�B�42-�TUBUFNFOU��5IF�
QFSGPSNBODF�PG�$BTF���EPFT�OPU�DIBOHF�CVU�UIF�QFSGPSNBODF�PG�

$BTF���JNQSPWFT�TMJHIUMZ�CFDBVTF�UIF�EVNNZ�RVFSZ�JT�FWBMVBUFE�

CFGPSF�CFJOH�QSFQBSFE��#FDBVTF�UIF�8IFSF�DMBVTF�PG�UIF�RVFSZ�
BMXBZT�FWBMVBUFT�UP�'"-4&�UIF�RVFSZ�HFOFSBUFT�OP�SFTVMU�SPXT�

BOE�TIPVME�FYFDVUF�XJUIPVU�BDDFTTJOH�UBCMF�EBUB��"HBJO�GPS�UIJT�

TJUVBUJPO�$BTF���PVUQFSGPSNT�$BTF���

3FUSJFWJOH�%BUB

5P�SFUSJFWF�EBUB�FGGJDJFOUMZ�SFUVSO�POMZ�UIF�EBUB�UIBU�ZPV�OFFE�
BOE�DIPPTF�UIF�NPTU�FGGJDJFOU�NFUIPE�PG�EPJOH�TP��5IF�HVJEFMJOFT�

JO�UIJT�TFDUJPO�XJMM�IFMQ�ZPV�PQUJNJ[F�TZTUFN�QFSGPSNBODF�XIFO�

SFUSJFWJOH�EBUB�XJUI�0%#$�BQQMJDBUJPOT�

3FUSJFWJOH�-POH�%BUB

6OMFTT�JU�JT�OFDFTTBSZ�BQQMJDBUJPOT�TIPVME�OPU�SFRVFTU�MPOH�EBUB�

	42-@-0/(7"3$)"3�BOE�42-@-0/(7"3#*/"3:�EBUB
�CFDBVTF�
SFUSJFWJOH�MPOH�EBUB�BDSPTT�UIF�OFUXPSL�JT�TMPX�BOE�SFTPVSDF�

JOUFOTJWF��.PTU�VTFST�EP�OPU�XBOU�UP�TFF�MPOH�EBUB��*G�UIF�VTFS�

EPFT�OFFE�UP�TFF�UIFTF�SFTVMU�JUFNT�UIF�BQQMJDBUJPO�DBO�RVFSZ�UIF�
EBUBCBTF�BHBJO�TQFDJGZJOH�POMZ�MPOH�DPMVNOT�JO�UIF�TFMFDU�MJTU��

5IJT�NFUIPE�BMMPXT�UIF�BWFSBHF�VTFS�UP�SFUSJFWF�UIF�SFTVMU�TFU�

XJUIPVU�IBWJOH�UP�QBZ�B�IJHI�QFSGPSNBODF�QFOBMUZ�GPS�OFUXPSL�
USBGGJD�

"MUIPVHI�UIF�CFTU�NFUIPE�JT�UP�FYDMVEF�MPOH�EBUB�GSPN�UIF�TFMFDU�

MJTU�TPNF�BQQMJDBUJPOT�EP�OPU�GPSNVMBUF�UIF�TFMFDU�MJTU�CFGPSF�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



3FUSJFWJOH�%BUB ��
TFOEJOH�UIF�RVFSZ�UP�UIF�0%#$�ESJWFS�	UIBU�JT�TPNF�BQQMJDBUJPOT�

TJNQMZ�SELECT * FROM table_name ...
��*G�UIF�TFMFDU�MJTU�DPOUBJOT�
MPOH�EBUB�UIF�ESJWFS�NVTU�SFUSJFWF�UIBU�EBUB�BU�GFUDI�UJNF�FWFO�JG�

UIF�BQQMJDBUJPO�EPFT�OPU�CJOE�UIF�MPOH�EBUB�JO�UIF�SFTVMU�TFU��

8IFO�QPTTJCMF�VTF�B�NFUIPE�UIBU�EPFT�OPU�SFUSJFWF�BMM�DPMVNOT�
PG�UIF�UBCMF�

3FEVDJOH�UIF�4J[F�PG�%BUB�3FUSJFWFE

5P�SFEVDF�OFUXPSL�USBGGJD�BOE�JNQSPWF�QFSGPSNBODF�ZPV�DBO�
SFEVDF�UIF�TJ[F�PG�EBUB�CFJOH�SFUSJFWFE�UP�TPNF�NBOBHFBCMF�

MJNJU�CZ�DBMMJOH�42-4FU4UNU"UUS�XJUI�UIF�

42-@"553@."9@-&/(5)�PQUJPO��5IJT�SFEVDFT�OFUXPSL�USBGGJD�
BOE�JNQSPWFT�QFSGPSNBODF�

"MUIPVHI�FMJNJOBUJOH�42-@-0/(7"3$)"3�BOE�

42-@-0/(7"3#*/"3:�EBUB�GSPN�UIF�SFTVMU�TFU�JT�JEFBM�GPS�

QFSGPSNBODF�PQUJNJ[BUJPO�TPNFUJNFT�MPOH�EBUB�NVTU�CF�
SFUSJFWFE��8IFO�UIJT�JT�UIF�DBTF�SFNFNCFS�UIBU�NPTU�VTFST�EP�

OPU�XBOU�UP�TFF�����,#�PS�NPSF�PG�UFYU�PO�UIF�TDSFFO��8IBU�

UFDIOJRVFT�JG�BOZ�BSF�BWBJMBCMF�UP�MJNJU�UIF�BNPVOU�PG�EBUB�
SFUSJFWFE 

.BOZ�BQQMJDBUJPO�EFWFMPQFST�NJTUBLFOMZ�BTTVNF�UIBU�JG�UIFZ�DBMM�

42-(FU%BUB�XJUI�B�DPOUBJOFS�PG�TJ[F�Y�UIBU�UIF�0%#$�ESJWFS�POMZ�

SFUSJFWFT�Y�CZUFT�PG�JOGPSNBUJPO�GSPN�UIF�TFSWFS��#FDBVTF�
42-(FU%BUB�DBO�CF�DBMMFE�NVMUJQMF�UJNFT�GPS�BOZ�POF�DPMVNO�

NPTU�ESJWFST�PQUJNJ[F�UIFJS�OFUXPSL�VTF�CZ�SFUSJFWJOH�MPOH�EBUB�

JO�MBSHF�DIVOLT�BOE�UIFO�SFUVSOJOH�JU�UP�UIF�VTFS�XIFO�
SFRVFTUFE��'PS�FYBNQMF�

char CaseContainer[1000];
...
rc = SQLExecDirect (hstmt, "SELECT CaseHistory FROM Cases 
   WHERE CaseNo = 71164", SQL_NTS);
...
rc = SQLFetch (hstmt);
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�&��1FSGPSNBODF�%FTJHO�PG�0%#$�"QQMJDBUJPOT��
rc = SQLGetData (hstmt, 1, CaseContainer,(SWORD) 
sizeof(CaseContainer), ...);

"U�UIJT�QPJOU�JU�JT�NPSF�MJLFMZ�UIBU�BO�0%#$�ESJWFS�XJMM�SFUSJFWF�
�� ,#�PG�JOGPSNBUJPO�GSPN�UIF�TFSWFS�JOTUFBE�PG������CZUFT��*O�

UFSNT�PG�OFUXPSL�BDDFTT�POF����,#�SFUSJFWBM�JT�MFTT�FYQFOTJWF�

UIBO����SFUSJFWBMT�PG������CZUFT��6OGPSUVOBUFMZ�UIF�BQQMJDBUJPO�
NBZ�OPU�DBMM�42-(FU%BUB�BHBJO��UIFSFGPSF�UIF�GJSTU�BOE�POMZ�

SFUSJFWBM�PG�$BTF)JTUPSZ�XPVME�CF�TMPXFE�CZ�UIF�GBDU�UIBU����,#�PG�

EBUB�NVTU�CF�TFOU�BDSPTT�UIF�OFUXPSL�

.BOZ�0%#$�ESJWFST�BMMPX�ZPV�UP�MJNJU�UIF�BNPVOU�PG�EBUB�
SFUSJFWFE�BDSPTT�UIF�OFUXPSL�CZ�TVQQPSUJOH�UIF�

42-@."9@-&/(5)�BUUSJCVUF��5IJT�BUUSJCVUF�BMMPXT�UIF�ESJWFS�UP�

DPNNVOJDBUF�UP�UIF�EBUBCBTF�TFSWFS�UIBU�POMZ�Y�CZUFT�PG�EBUB�BSF�

SFMFWBOU�UP�UIF�DMJFOU��5IF�TFSWFS�SFTQPOET�CZ�TFOEJOH�POMZ�UIF�
GJSTU�Y�CZUFT�PG�EBUB�GPS�BMM�SFTVMU�DPMVNOT��5IJT�PQUJNJ[BUJPO�

TVCTUBOUJBMMZ�SFEVDFT�OFUXPSL�USBGGJD�BOE�JNQSPWFT�DMJFOU�

QFSGPSNBODF��5IF�QSFWJPVT�FYBNQMF�SFUVSOFE�POMZ�POF�SPX�CVU�
DPOTJEFS�UIF�DBTF�XIFSF�����SPXT�BSF�SFUVSOFE�JO�UIF�SFTVMU�TFU�

UIF�QFSGPSNBODF�JNQSPWFNFOU�XPVME�CF�TVCTUBOUJBM�

6TJOH�#PVOE�$PMVNOT

3FUSJFWJOH�EBUB�UISPVHI�CPVOE�DPMVNOT�	42-#JOE$PM
�JOTUFBE�PG�

VTJOH�42-(FU%BUB�SFEVDFT�UIF�0%#$�DBMM�MPBE�BOE�JNQSPWFT�

QFSGPSNBODF�

$POTJEFS�UIF�GPMMPXJOH�DPEF�GSBHNFOU�

rc = SQLExecDirect (hstmt, "SELECT <20 columns> 
   FROM Employees WHERE HireDate >= ?", SQL_NTS);
do {
rc  = SQLFetch (hstmt);
// call SQLGetData 20 times
} while ((rc == SQL_SUCCESS) || (rc == SQL_SUCCESS_WITH_INFO));
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



3FUSJFWJOH�%BUB ��
4VQQPTF�UIF�RVFSZ�SFUVSOT����SFTVMU�SPXT��*O�UIJT�DBTF�NPSF�UIBO�

�����0%#$�DBMMT�BSF�NBEF�	���DBMMT�UP�42-(FU%BUB�Y����SFTVMU�
SPXT������DBMMT�UP�42-'FUDI
��

$POTJEFS�UIF�TBNF�TDFOBSJP�UIBU�VTFT�42-#JOE$PM�JOTUFBE�PG�

42-(FU%BUB�

rc = SQLExecDirect (hstmt, "SELECT <20 columns> 
   FROM Employees WHERE HireDate >= ?", SQL_NTS);
// call SQLBindCol 20 times
do {
rc  = SQLFetch (hstmt);
} while ((rc == SQL_SUCCESS) || (rc ==
   SQL_SUCCESS_WITH_INFO));

5IF�OVNCFS�PG�0%#$�DBMMT�NBEF�JT�SFEVDFE�GSPN�NPSF�UIBO������

UP�BCPVU�����	���DBMMT�UP�42-#JOE$PM������DBMMT�UP�42-'FUDI
��*O�
BEEJUJPO�UP�SFEVDJOH�UIF�DBMM�MPBE�NBOZ�ESJWFST�PQUJNJ[F�IPX�

42-#JOE$PM�JT�VTFE�CZ�CJOEJOH�SFTVMU�JOGPSNBUJPO�EJSFDUMZ�GSPN�

UIF�EBUBCBTF�TFSWFS�JOUP�UIF�VTFS�T�CVGGFS��5IBU�JT�JOTUFBE�PG�UIF�
ESJWFS�SFUSJFWJOH�JOGPSNBUJPO�JOUP�B�DPOUBJOFS�BOE�UIFO�DPQZJOH�

UIBU�JOGPSNBUJPO�UP�UIF�VTFS�T�CVGGFS�UIF�ESJWFS�TJNQMZ�SFRVFTUT�

UIF�JOGPSNBUJPO�GSPN�UIF�TFSWFS�CF�QMBDFE�EJSFDUMZ�JOUP�UIF�VTFS�T�
CVGGFS�

6TJOH�42-&YUFOEFE'FUDI�*OTUFBE�PG�
42-'FUDI

6TF�42-&YUFOEFE'FUDI�UP�SFUSJFWF�EBUB�JOTUFBE�PG�42-'FUDI��5IF�

0%#$�DBMM�MPBE�EFDSFBTFT�	SFTVMUJOH�JO�CFUUFS�QFSGPSNBODF
�BOE�
UIF�DPEF�JT�MFTT�DPNQMFY�	SFTVMUJOH�JO�NPSF�NBJOUBJOBCMF�DPEF
�

.PTU�0%#$�ESJWFST�OPX�TVQQPSU�42-&YUFOEFE'FUDI�GPS�GPSXBSE�

POMZ�DVSTPST��ZFU�NPTU�0%#$�BQQMJDBUJPOT�VTF�42-'FUDI�UP�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�&��1FSGPSNBODF�%FTJHO�PG�0%#$�"QQMJDBUJPOT��
SFUSJFWF�EBUB��"HBJO�DPOTJEFS�UIF�QSFDFEJOH�FYBNQMF�VTJOH�
42-&YUFOEFE'FUDI�JOTUFBE�PG�42-'FUDI�

rc = SQLSetStmtOption (hstmt, SQL_ROWSET_SIZE, 100);    
// use arrays of 100 elements
rc = SQLExecDirect (hstmt, "SELECT <20 columns> 
   FROM Employees WHERE HireDate >= ?", SQL_NTS);
// call SQLBindCol 1 time specifying row-wise binding
do {
rc = SQLExtendedFetch (hstmt, SQL_FETCH_NEXT, 0,
   &RowsFetched,RowStatus);
} while ((rc == SQL_SUCCESS) || (rc == SQL_SUCCESS_WITH_INFO));

/PUJDF�UIF�JNQSPWFNFOU�GSPN�UIF�QSFWJPVT�FYBNQMFT��5IF�JOJUJBM�

DBMM�MPBE�XBT�NPSF�UIBO������0%#$�DBMMT��#Z�DIPPTJOH�0%#$�DBMMT�
DBSFGVMMZ�UIF�OVNCFS�PG�0%#$�DBMMT�NBEF�CZ�UIF�BQQMJDBUJPO�IBT�

OPX�CFFO�SFEVDFE�UP���	��42-4FU4UNU0QUJPO�����42-&YFD%JSFDU���

��42-#JOE$PM�����42-&YUFOEFE'FUDI
��*O�BEEJUJPO�UP�SFEVDJOH�UIF�

DBMM�MPBE�NBOZ�0%#$�ESJWFST�SFUSJFWF�EBUB�GSPN�UIF�TFSWFS�JO�
BSSBZT�GVSUIFS�JNQSPWJOH�UIF�QFSGPSNBODF�CZ�SFEVDJOH�OFUXPSL�

USBGGJD�

'PS�0%#$�ESJWFST�UIBU�EP�OPU�TVQQPSU�42-&YUFOEFE'FUDI�UIF�

BQQMJDBUJPO�DBO�FOBCMF�GPSXBSE�POMZ�DVSTPST�VTJOH�UIF�0%#$�
DVSTPS�MJCSBSZ�	DBMM�42-4FU$POOFDU0QUJPO�VTJOH�

42-@0%#$@$634034�PS�42-@$63@64&@*'@/&&%&%
��"MUIPVHI�

VTJOH�UIF�DVSTPS�MJCSBSZ�EPFT�OPU�JNQSPWF�QFSGPSNBODF�JU�TIPVME�
OPU�CF�EFUSJNFOUBM�UP�BQQMJDBUJPO�SFTQPOTF�UJNF�XIFO�VTJOH�

GPSXBSE�POMZ�DVSTPST�	OP�MPHHJOH�JT�SFRVJSFE
��'VSUIFSNPSF�VTJOH�

UIF�DVSTPS�MJCSBSZ�XIFO�42-&YUFOEFE'FUDI�JT�OPU�TVQQPSUFE�
OBUJWFMZ�CZ�UIF�ESJWFS�TJNQMJGJFT�UIF�DPEF�CFDBVTF�UIF�BQQMJDBUJPO�

DBO�BMXBZT�EFQFOE�PO�42-&YUFOEFE'FUDI�CFJOH�BWBJMBCMF��5IF�

BQQMJDBUJPO�EPFT�OPU�SFRVJSF�UXP�BMHPSJUINT�	POF�VTJOH�
42-&YUFOEFE'FUDI�BOE�POF�VTJOH�42-'FUDI
�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



4FMFDUJOH�0%#$�'VODUJPOT ��
$IPPTJOH�UIF�3JHIU�%BUB�5ZQF

"EWBODFT�JO�QSPDFTTPS�UFDIOPMPHZ�CSPVHIU�TJHOJGJDBOU�
JNQSPWFNFOUT�UP�UIF�XBZ�UIBU�PQFSBUJPOT�TVDI�BT�GMPBUJOH�QPJOU�

NBUI�BSF�IBOEMFE��IPXFWFS�SFUSJFWJOH�BOE�TFOEJOH�DFSUBJO�EBUB�

UZQFT�BSF�TUJMM�FYQFOTJWF�XIFO�UIF�BDUJWF�QPSUJPO�PG�ZPVS�
BQQMJDBUJPO�XJMM�OPU�GJU�JOUP�PO�DIJQ�DBDIF��8IFO�ZPV�BSF�

XPSLJOH�XJUI�EBUB�PO�B�MBSHF�TDBMF�JU�JT�TUJMM�JNQPSUBOU�UP�TFMFDU�

UIF�EBUB�UZQF�UIBU�DBO�CF�QSPDFTTFE�NPTU�FGGJDJFOUMZ��'PS�
FYBNQMF�JOUFHFS�EBUB�JT�QSPDFTTFE�GBTUFS�UIBO�GMPBUJOH�QPJOU�

EBUB��'MPBUJOH�QPJOU�EBUB�JT�EFGJOFE�BDDPSEJOH�UP�JOUFSOBM�

EBUBCBTF�TQFDJGJD�GPSNBUT�VTVBMMZ�JO�B�DPNQSFTTFE�GPSNBU��5IF�
EBUB�NVTU�CF�EFDPNQSFTTFE�BOE�DPOWFSUFE�JOUP�B�EJGGFSFOU�

GPSNBU�TP�UIBU�JU�DBO�CF�QSPDFTTFE�CZ�UIF�XJSF�QSPUPDPM�

1SPDFTTJOH�UJNF�JT�TIPSUFTU�GPS�DIBSBDUFS�TUSJOHT�GPMMPXFE�CZ�

JOUFHFST�XIJDI�VTVBMMZ�SFRVJSF�TPNF�DPOWFSTJPO�PS�CZUF�
PSEFSJOH��1SPDFTTJOH�GMPBUJOH�QPJOU�EBUB�BOE�UJNFTUBNQT�JT�BU�

MFBTU�UXJDF�BT�TMPX�BT�QSPDFTTJOH�JOUFHFST�

4FMFDUJOH�0%#$�'VODUJPOT

5IF�HVJEFMJOFT�JO�UIJT�TFDUJPO�XJMM�IFMQ�ZPV�TFMFDU�XIJDI�0%#$�
GVODUJPOT�XJMM�HJWF�ZPV�UIF�CFTU�QFSGPSNBODF�

6TJOH�42-1SFQBSF�42-&YFDVUF�BOE�
42-&YFD%JSFDU

6TJOH�42-1SFQBSF�42-&YFDVUF�JT�OPU�BMXBZT�BT�FGGJDJFOU�BT�

42-&YFD%JSFDU��6TF�42-&YFD%JSFDU�GPS�RVFSJFT�UIBU�XJMM�CF�

FYFDVUFE�PODF�BOE�42-1SFQBSF�42-&YFDVUF�GPS�RVFSJFT�UIBU�XJMM�
CF�FYFDVUFE�NVMUJQMF�UJNFT�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�&��1FSGPSNBODF�%FTJHO�PG�0%#$�"QQMJDBUJPOT��
0%#$�ESJWFST�BSF�PQUJNJ[FE�CBTFE�PO�UIF�QFSDFJWFE�VTF�PG�UIF�
GVODUJPOT�UIBU�BSF�CFJOH�FYFDVUFE��42-1SFQBSF�42-&YFDVUF�JT�

PQUJNJ[FE�GPS�NVMUJQMF�FYFDVUJPOT�PG�TUBUFNFOUT�UIBU�VTF�

QBSBNFUFS�NBSLFST��42-&YFD%JSFDU�JT�PQUJNJ[FE�GPS�B�TJOHMF�
FYFDVUJPO�PG�B�42-�TUBUFNFOU��6OGPSUVOBUFMZ�NPSF�UIBO�����PG�

BMM�0%#$�BQQMJDBUJPOT�VTF�42-1SFQBSF�42-&YFDVUF�FYDMVTJWFMZ�

$POTJEFS�UIF�DBTF�XIFSF�BO�0%#$�ESJWFS�JNQMFNFOUT�42-1SFQBSF�

CZ�DSFBUJOH�B�TUPSFE�QSPDFEVSF�PO�UIF�TFSWFS�UIBU�DPOUBJOT�UIF�
QSFQBSFE�TUBUFNFOU��$SFBUJOH�TUPSFE�QSPDFEVSFT�JOWPMWF�

TVCTUBOUJBM�PWFSIFBE�CVU�UIF�TUBUFNFOU�DBO�CF�FYFDVUFE�

NVMUJQMF�UJNFT��"MUIPVHI�DSFBUJOH�TUPSFE�QSPDFEVSFT�JT�
QFSGPSNBODF�FYQFOTJWF�FYFDVUJPO�JT�NJOJNBM�CFDBVTF�UIF�RVFSZ�

JT�QBSTFE�BOE�PQUJNJ[BUJPO�QBUIT�BSF�TUPSFE�BU�DSFBUF�QSPDFEVSF�

UJNF��

6TJOH�42-1SFQBSF�42-&YFDVUF�GPS�B�TUBUFNFOU�UIBU�JT�FYFDVUFE�

POMZ�PODF�SFTVMUT�JO�VOOFDFTTBSZ�PWFSIFBE��'VSUIFSNPSF�
BQQMJDBUJPOT�UIBU�VTF�42-1SFQBSF�42-&YFDVUF�GPS�MBSHF�TJOHMF�

FYFDVUJPO�RVFSZ�CBUDIFT�FYIJCJU�QPPS�QFSGPSNBODF��4JNJMBSMZ�

BQQMJDBUJPOT�UIBU�BMXBZT�VTF�42-&YFD%JSFDU�EP�OPU�QFSGPSN�BT�
XFMM�BT�UIPTF�UIBU�VTF�B�MPHJDBM�DPNCJOBUJPO�PG�42-1SFQBSF�

42-&YFDVUF�BOE�42-&YFD%JSFDU�TFRVFODFT�

6TJOH�"SSBZT�PG�1BSBNFUFST

1BTTJOH�BSSBZT�PG�QBSBNFUFS�WBMVFT�GPS�CVML�JOTFSU�PQFSBUJPOT�GPS�

FYBNQMF�XJUI�42-1SFQBSF�42-&YFDVUF�BOE�42-&YFD%JSFDU�DBO�

SFEVDF�UIF�0%#$�DBMM�MPBE�BOE�OFUXPSL�USBGGJD��5P�VTF�BSSBZT�PG�
QBSBNFUFST�UIF�BQQMJDBUJPO�DBMMT�42-4FU4UNU"UUS�XJUI�UIF�

GPMMPXJOH�BUUSJCVUF�BSHVNFOUT�

O 42-@"553@1"3".4&5@4*;&�TFUT�UIF�BSSBZ�TJ[F�PG�UIF�

QBSBNFUFS�

O 42-@"553@1"3".4@130$&44&%@135�BTTJHOT�B�WBSJBCMF�GJMMFE�

CZ�42-&YFDVUF�XIJDI�DPOUBJOT�UIF�OVNCFS�PG�SPXT�UIBU�BSF�

BDUVBMMZ�JOTFSUFE�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



4FMFDUJOH�0%#$�'VODUJPOT ��
O 42-@"553@1"3".@45"564@153�QPJOUT�UP�BO�BSSBZ�JO�XIJDI�

TUBUVT�JOGPSNBUJPO�GPS�FBDI�SPX�PG�QBSBNFUFS�WBMVFT�JT�
SFUVSOFE�

/05&��8JUI�0%#$���Y�DBMMT�UP�42-4FU4UNU"UUS�XJUI�UIF�

42-@"553@1"3".4&5@4*;&��

42-@"553@1"3".4@130$&44&%@"33":�BOE�
42-@"553@1"3".@45"564@135�BSHVNFOUT�SFQMBDF�UIF�0%#$���Y�

DBMM�UP�42-1BSBN0QUJPOT�

#FGPSF�FYFDVUJOH�UIF�TUBUFNFOU�UIF�BQQMJDBUJPO�TFUT�UIF�WBMVF�PG�

FBDI�EBUB�FMFNFOU�JO�UIF�CPVOE�BSSBZ��8IFO�UIF�TUBUFNFOU�JT�
FYFDVUFE�UIF�ESJWFS�USJFT�UP�QSPDFTT�UIF�FOUJSF�BSSBZ�DPOUFOUT�

VTJOH�POF�OFUXPSL�SPVOEUSJQ��'PS�FYBNQMF�MFU�VT�DPNQBSF�UIF�

GPMMPXJOH�FYBNQMFT�$BTF���BOE�$BTF���

$BTF����&YFDVUJOH�1SFQBSFE�4UBUFNFOU�.VMUJQMF�5JNFT�

rc = SQLPrepare (hstmt, "INSERT INTO DailyLedger (...)
   VALUES (?,?,...)", SQL_NTS);
// bind parameters
...
do {
// read ledger values into bound parameter buffers
...
rc = SQLExecute (hstmt);      
// insert row
} while ! (eof);

$BTF����6TJOH�"SSBZT�PG�1BSBNFUFST�

SQLPrepare (hstmt, " INSERT INTO DailyLedger (...) VALUES 
   (?,?,...)", SQL_NTS);
SQLSetStmtAttr (hstmt, SQL_ATTR_PARAMSET_SIZE, (UDWORD)100, 
   SQL_IS_UINTEGER);
SQLSetStmtAttr (hstmt, SQL_ATTR_PARAMS_PROCESSED_PRT, 
   &rows_processed, SQL_IS_POINTER);
// Specify an array in which to return the status of 
// each set of parameters.
SQLSetStmtAttr(hstmt, SQL_ATTR_PARAM_STATUS_PTR, 
   ParamStatusArray, SQL_IS_POINTER);
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�&��1FSGPSNBODF�%FTJHO�PG�0%#$�"QQMJDBUJPOT��
// pass 100 parameters per execute
// bind parameters
...
do {
// read up to 100 ledger values into 
// bound parameter buffers
...
rc = SQLExecute (hstmt);      
// insert a group of 100 rows
} while ! (eof);

*O�$BTF���JG�UIFSF�BSF�����SPXT�UP�JOTFSU�����OFUXPSL�SPVOEUSJQT�

BSF�SFRVJSFE�UP�UIF�TFSWFS�POF�UP�QSFQBSF�UIF�TUBUFNFOU�XJUI�

42-1SFQBSF�BOE�����BEEJUJPOBM�SPVOEUSJQT�GPS�FBDI�UJNF�
42-&YFDVUF�JT�DBMMFE��

*O�$BTF���UIF�DBMM�MPBE�IBT�CFFO�SFEVDFE�GSPN�����42-&YFDVUF�
DBMMT�UP�POMZ���42-&YFDVUF�DBMM��'VSUIFSNPSF�OFUXPSL�USBGGJD�JT�

SFEVDFE�DPOTJEFSBCMZ�

6TJOH�UIF�$VSTPS�-JCSBSZ

*G�UIF�ESJWFS�QSPWJEFT�TDSPMMBCMF�DVSTPST�EP�OPU�VTF�UIF�DVSTPS�

MJCSBSZ�BVUPNBUJDBMMZ��5IF�DVSTPS�MJCSBSZ�DSFBUFT�MPDBM�UFNQPSBSZ�

MPH�GJMFT�XIJDI�BSF�QFSGPSNBODF�FYQFOTJWF�UP�HFOFSBUF�BOE�
QSPWJEF�XPSTF�QFSGPSNBODF�UIBO�OBUJWF�TDSPMMBCMF�DVSTPST�

5IF�DVSTPS�MJCSBSZ�BEET�TVQQPSU�GPS�TUBUJD�DVSTPST�XIJDI�TJNQMJGJFT�

UIF�DPEJOH�PG�BQQMJDBUJPOT�UIBU�VTF�TDSPMMBCMF�DVSTPST��)PXFWFS�

UIF�DVSTPS�MJCSBSZ�DSFBUFT�UFNQPSBSZ�MPH�GJMFT�PO�UIF�VTFS�T�MPDBM�
EJTL�ESJWF�UP�BDDPNQMJTI�UIF�UBTL��5ZQJDBMMZ�EJTL�JOQVU�PVUQVU�JT�B�

TMPX�PQFSBUJPO��"MUIPVHI�UIF�DVSTPS�MJCSBSZ�JT�CFOFGJDJBM�

BQQMJDBUJPOT�TIPVME�OPU�BVUPNBUJDBMMZ�DIPPTF�UP�VTF�UIF�DVSTPS�
MJCSBSZ�XIFO�BO�0%#$�ESJWFS�TVQQPSUT�TDSPMMBCMF�DVSTPST�OBUJWFMZ�

5ZQJDBMMZ�0%#$�ESJWFST�UIBU�TVQQPSU�TDSPMMBCMF�DVSTPST�BDIJFWF�

IJHI�QFSGPSNBODF�CZ�SFRVFTUJOH�UIBU�UIF�EBUBCBTF�TFSWFS�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



.BOBHJOH�$POOFDUJPOT�BOE�6QEBUFT ��
QSPEVDF�B�TDSPMMBCMF�SFTVMU�TFU�JOTUFBE�PG�FNVMBUJOH�UIF�

DBQBCJMJUZ�CZ�DSFBUJOH�MPH�GJMFT��.BOZ�BQQMJDBUJPOT�VTF�

rc = SQLSetConnectOption (hdbc, SQL_ODBC_CURSORS,
SQL_CUR_USE_ODBC);

CVU�TIPVME�VTF�

rc = SQLSetConnectOption (hdbc, SQL_ODBC_CURSORS,
SQL_CUR_USE_IF_NEEDED);

.BOBHJOH�$POOFDUJPOT�BOE�6QEBUFT

5IF�HVJEFMJOFT�JO�UIJT�TFDUJPO�XJMM�IFMQ�ZPV�UP�NBOBHF�

DPOOFDUJPOT�BOE�VQEBUFT�UP�JNQSPWF�TZTUFN�QFSGPSNBODF�GPS�
ZPVS�0%#$�BQQMJDBUJPOT�

.BOBHJOH�$POOFDUJPOT

$POOFDUJPO�NBOBHFNFOU�JT�JNQPSUBOU�UP�BQQMJDBUJPO�
QFSGPSNBODF��0QUJNJ[F�ZPVS�BQQMJDBUJPO�CZ�DPOOFDUJOH�PODF�BOE�

VTJOH�NVMUJQMF�TUBUFNFOU�IBOEMFT�JOTUFBE�PG�QFSGPSNJOH�

NVMUJQMF�DPOOFDUJPOT��"WPJE�DPOOFDUJOH�UP�B�EBUB�TPVSDF�BGUFS�
FTUBCMJTIJOH�BO�JOJUJBM�DPOOFDUJPO��

"MUIPVHI�HBUIFSJOH�ESJWFS�JOGPSNBUJPO�BU�DPOOFDU�UJNF�JT�B�HPPE�

QSBDUJDF�JU�JT�PGUFO�NPSF�FGGJDJFOU�UP�HBUIFS�JU�JO�POF�TUFQ�SBUIFS�

UIBO�UXP�TUFQT��4PNF�0%#$�BQQMJDBUJPOT�BSF�EFTJHOFE�UP�DBMM�
JOGPSNBUJPOBM�HBUIFSJOH�SPVUJOFT�UIBU�IBWF�OP�SFDPSE�PG�BMSFBEZ�

BUUBDIFE�DPOOFDUJPO�IBOEMFT��'PS�FYBNQMF�TPNF�BQQMJDBUJPOT�

FTUBCMJTI�B�DPOOFDUJPO�BOE�UIFO�DBMM�B�SPVUJOF�JO�B�TFQBSBUF�%--�

PS�TIBSFE�MJCSBSZ�UIBU�SFBUUBDIFT�BOE�HBUIFST�JOGPSNBUJPO�BCPVU�
UIF�ESJWFS��"QQMJDBUJPOT�UIBU�BSF�EFTJHOFE�BT�TFQBSBUF�FOUJUJFT�

TIPVME�QBTT�UIF�BMSFBEZ�DPOOFDUFE�)%#$�QPJOUFS�UP�UIF�EBUB�

DPMMFDUJPO�SPVUJOF�JOTUFBE�PG�FTUBCMJTIJOH�B�TFDPOE�DPOOFDUJPO��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�&��1FSGPSNBODF�%FTJHO�PG�0%#$�"QQMJDBUJPOT��
"OPUIFS�CBE�QSBDUJDF�JT�UP�DPOOFDU�BOE�EJTDPOOFDU�TFWFSBM�UJNFT�
UISPVHIPVU�ZPVS�BQQMJDBUJPO�UP�QSPDFTT�42-�TUBUFNFOUT��

$POOFDUJPO�IBOEMFT�DBO�IBWF�NVMUJQMF�TUBUFNFOU�IBOEMFT�

BTTPDJBUFE�XJUI�UIFN��4UBUFNFOU�IBOEMFT�DBO�QSPWJEF�NFNPSZ�
TUPSBHF�GPS�JOGPSNBUJPO�BCPVU�42-�TUBUFNFOUT��5IFSFGPSF�

BQQMJDBUJPOT�EP�OPU�OFFE�UP�BMMPDBUF�OFX�DPOOFDUJPO�IBOEMFT�UP�

QSPDFTT�42-�TUBUFNFOUT��*OTUFBE�BQQMJDBUJPOT�TIPVME�VTF�
TUBUFNFOU�IBOEMFT�UP�NBOBHF�NVMUJQMF�42-�TUBUFNFOUT�

0O�8JOEPXT�ZPV�DBO�TJHOJGJDBOUMZ�JNQSPWF�QFSGPSNBODF�XJUI�

DPOOFDUJPO�QPPMJOH�FTQFDJBMMZ�GPS�BQQMJDBUJPOT�UIBU�DPOOFDU�PWFS�

B�OFUXPSL�PS�UISPVHI�UIF�8PSME�8JEF�8FC��8JUI�DPOOFDUJPO�
QPPMJOH�DMPTJOH�DPOOFDUJPOT�EPFT�OPU�DMPTF�UIF�QIZTJDBM�

DPOOFDUJPO�UP�UIF�EBUBCBTF��8IFO�BO�BQQMJDBUJPO�SFRVFTUT�B�

DPOOFDUJPO�BO�BDUJWF�DPOOFDUJPO�GSPN�UIF�DPOOFDUJPO�QPPM�JT�

SFVTFE�BWPJEJOH�UIF�OFUXPSL�JOQVU�PVUQVU�OFFEFE�UP�DSFBUF�B�
OFX�DPOOFDUJPO�

$POOFDUJPO�BOE�TUBUFNFOU�IBOEMJOH�TIPVME�CF�BEESFTTFE�CFGPSF�

JNQMFNFOUBUJPO��4QFOEJOH�UJNF�BOE�UIPVHIUGVMMZ�IBOEMJOH�

DPOOFDUJPO�NBOBHFNFOU�JNQSPWFT�BQQMJDBUJPO�QFSGPSNBODF�BOE�
NBJOUBJOBCJMJUZ�

.BOBHJOH�$PNNJUT�JO�5SBOTBDUJPOT

$PNNJUUJOH�EBUB�JT�FYUSFNFMZ�EJTL�JOQVU�PVUQVU�JOUFOTJWF�BOE�
TMPX��*G�UIF�ESJWFS�DBO�TVQQPSU�USBOTBDUJPOT�BMXBZT�UVSO�

BVUPDPNNJU�PGG��

8IBU�EPFT�B�DPNNJU�BDUVBMMZ�JOWPMWF �5IF�EBUBCBTF�TFSWFS�NVTU�

GMVTI�CBDL�UP�EJTL�FWFSZ�EBUB�QBHF�UIBU�DPOUBJOT�VQEBUFE�PS�OFX�
EBUB��5IJT�JT�OPU�B�TFRVFOUJBM�XSJUF�CVU�B�TFBSDIFE�XSJUF�UP�SFQMBDF�

FYJTUJOH�EBUB�JO�UIF�UBCMF��#Z�EFGBVMU�BVUPDPNNJU�JT�PO�XIFO�

DPOOFDUJOH�UP�B�EBUB�TPVSDF��"VUPDPNNJU�NPEF�VTVBMMZ�JNQBJST�
TZTUFN�QFSGPSNBODF�CFDBVTF�PG�UIF�TJHOJGJDBOU�BNPVOU�PG�EJTL�

JOQVU�PVUQVU�OFFEFE�UP�DPNNJU�FWFSZ�PQFSBUJPO��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



.BOBHJOH�$POOFDUJPOT�BOE�6QEBUFT ��
4PNF�EBUBCBTF�TFSWFST�EP�OPU�QSPWJEF�BO�"VUPDPNNJU�NPEF��'PS�

UIJT�UZQF�PG�TFSWFS�UIF�0%#$�ESJWFS�NVTU�FYQMJDJUMZ�JTTVF�B�
$0..*5�TUBUFNFOU�BOE�B�#&(*/�53"/4"$5*0/�GPS�FWFSZ�

PQFSBUJPO�TFOU�UP�UIF�TFSWFS��*O�BEEJUJPO�UP�UIF�MBSHF�BNPVOU�PG�

EJTL�JOQVU�PVUQVU�SFRVJSFE�UP�TVQQPSU�"VUPDPNNJU�NPEF�B�
QFSGPSNBODF�QFOBMUZ�JT�QBJE�GPS�VQ�UP�UISFF�OFUXPSL�SFRVFTUT�GPS�

FWFSZ�TUBUFNFOU�JTTVFE�CZ�BO�BQQMJDBUJPO�

"MUIPVHI�VTJOH�USBOTBDUJPOT�DBO�IFMQ�BQQMJDBUJPO�QFSGPSNBODF�

EP�OPU�UBLF�UIJT�UJQ�UPP�GBS��-FBWJOH�USBOTBDUJPOT�BDUJWF�DBO�
SFEVDF�UISPVHIQVU�CZ�IPMEJOH�MPDLT�PO�SPXT�GPS�MPOH�UJNFT�

QSFWFOUJOH�PUIFS�VTFST�GSPN�BDDFTTJOH�UIF�SPXT��$PNNJU�

USBOTBDUJPOT�JO�JOUFSWBMT�UIBU�BMMPX�NBYJNVN�DPODVSSFODZ�

$IPPTJOH�UIF�3JHIU�5SBOTBDUJPO�.PEFM

.BOZ�TZTUFNT�TVQQPSU�EJTUSJCVUFE�USBOTBDUJPOT��UIBU�JT�

USBOTBDUJPOT�UIBU�TQBO�NVMUJQMF�DPOOFDUJPOT��%JTUSJCVUFE�
USBOTBDUJPOT�BSF�BU�MFBTU�GPVS�UJNFT�TMPXFS�UIBO�OPSNBM�

USBOTBDUJPOT�EVF�UP�UIF�MPHHJOH�BOE�OFUXPSL�JOQVU�PVUQVU�

OFDFTTBSZ�UP�DPNNVOJDBUF�CFUXFFO�BMM�UIF�DPNQPOFOUT�JOWPMWFE�
JO�UIF�EJTUSJCVUFE�USBOTBDUJPO��6OMFTT�EJTUSJCVUFE�USBOTBDUJPOT�BSF�

SFRVJSFE�BWPJE�VTJOH�UIFN��*OTUFBE�VTF�MPDBM�USBOTBDUJPOT�XIFO�

QPTTJCMF�

6TJOH�1PTJUJPOBM�6QEBUFT�BOE�%FMFUFT

6TF�QPTJUJPOBM�VQEBUFT�BOE�EFMFUFT�PS�42-4FU1PT�UP�VQEBUF�EBUB��

"MUIPVHI�QPTJUJPOBM�VQEBUFT�EP�OPU�BQQMZ�UP�BMM�UZQFT�PG�
BQQMJDBUJPOT�EFWFMPQFST�TIPVME�VTF�QPTJUJPOBM�VQEBUFT�BOE�

EFMFUFT�XIFO�JU�NBLFT�TFOTF��1PTJUJPOBM�VQEBUFT�	FJUIFS�UISPVHI�

�VQEBUF�XIFSF�DVSSFOU�PG�DVSTPS��PS�UISPVHI�42-4FU1PT
�BMMPX�

UIF�EFWFMPQFS�UP�TJHOBM�UIF�ESJWFS�UP��DIBOHF�UIF�EBUB�IFSF��CZ�
QPTJUJPOJOH�UIF�EBUBCBTF�DVSTPS�BU�UIF�BQQSPQSJBUF�SPX�UP�CF�

DIBOHFE��5IF�EFTJHOFS�JT�OPU�GPSDFE�UP�CVJME�B�DPNQMFY�42-�

TUBUFNFOU�CVU�TJNQMZ�TVQQMJFT�UIF�EBUB�UP�CF�DIBOHFE��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�&��1FSGPSNBODF�%FTJHO�PG�0%#$�"QQMJDBUJPOT��
*O�BEEJUJPO�UP�NBLJOH�UIF�BQQMJDBUJPO�NPSF�NBJOUBJOBCMF�
QPTJUJPOBM�VQEBUFT�VTVBMMZ�SFTVMU�JO�JNQSPWFE�QFSGPSNBODF��

#FDBVTF�UIF�EBUBCBTF�TFSWFS�JT�BMSFBEZ�QPTJUJPOFE�PO�UIF�SPX�GPS�

UIF�4FMFDU�TUBUFNFOU�JO�QSPDFTT�QFSGPSNBODF�FYQFOTJWF�
PQFSBUJPOT�UP�MPDBUF�UIF�SPX�UP�CF�DIBOHFE�BSF�OPU�OFFEFE��*G�

UIF�SPX�NVTU�CF�MPDBUFE�UIF�TFSWFS�UZQJDBMMZ�IBT�BO�JOUFSOBM�

QPJOUFS�UP�UIF�SPX�BWBJMBCMF�	GPS�FYBNQMF�308*%
��

6TJOH�42-4QFDJBM$PMVNOT

6TF�42-4QFDJBM$PMVNOT�UP�EFUFSNJOF�UIF�PQUJNBM�TFU�PG�DPMVNOT�

UP�VTF�JO�UIF�8IFSF�DMBVTF�GPS�VQEBUJOH�EBUB��0GUFO�QTFVEP�
DPMVNOT�QSPWJEF�UIF�GBTUFTU�BDDFTT�UP�UIF�EBUB�BOE�UIFTF�DPMVNOT�

DBO�POMZ�CF�EFUFSNJOFE�CZ�VTJOH�42-4QFDJBM$PMVNOT�

4PNF�BQQMJDBUJPOT�DBOOPU�CF�EFTJHOFE�UP�UBLF�BEWBOUBHF�PG�

QPTJUJPOBM�VQEBUFT�BOE�EFMFUFT��5IFTF�BQQMJDBUJPOT�UZQJDBMMZ�

VQEBUF�EBUB�CZ�GPSNJOH�B�8IFSF�DMBVTF�DPOTJTUJOH�PG�TPNF�TVCTFU�
PG�UIF�DPMVNO�WBMVFT�SFUVSOFE�JO�UIF�SFTVMU�TFU��4PNF�BQQMJDBUJPOT�

NBZ�GPSNVMBUF�UIF�8IFSF�DMBVTF�CZ�VTJOH�BMM�TFBSDIBCMF�SFTVMU�

DPMVNOT�PS�CZ�DBMMJOH�42-4UBUJTUJDT�UP�GJOE�DPMVNOT�UIBU�BSF�QBSU�
PG�B�VOJRVF�JOEFY��5IFTF�NFUIPET�UZQJDBMMZ�XPSL�CVU�DBO�SFTVMU�JO�

GBJSMZ�DPNQMFY�RVFSJFT�

$POTJEFS�UIF�GPMMPXJOH�FYBNQMF�

rc = SQLExecDirect (hstmt, "SELECT first_name, last_name,
   ssn, address, city, state, zip FROM emp", SQL_NTS);
// fetchdata
...
rc = SQLExecDirect (hstmt, "UPDATE EMP SET ADDRESS = ?
   WHERE first_name = ? and last_name = ? and ssn = ? and
   address = ? and city = ? and state = ? and zip = ?",
    SQL_NTS);
// fairly complex query

"QQMJDBUJPOT�TIPVME�DBMM�42-4QFDJBM$PMVNOT�42-@#&45@308*%�UP�
SFUSJFWF�UIF�PQUJNBM�TFU�PG�DPMVNOT�	QPTTJCMZ�B�QTFVEP�DPMVNO
�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



.BOBHJOH�$POOFDUJPOT�BOE�6QEBUFT ��
UIBU�JEFOUJGJFT�B�HJWFO�SFDPSE��.BOZ�EBUBCBTFT�TVQQPSU�TQFDJBM�

DPMVNOT�UIBU�BSF�OPU�FYQMJDJUMZ�EFGJOFE�CZ�UIF�VTFS�JO�UIF�UBCMF�
EFGJOJUJPO�CVU�BSF��IJEEFO��DPMVNOT�PG�FWFSZ�UBCMF�	GPS�FYBNQMF�

308*%�BOE�5*%
��5IFTF�QTFVEP�DPMVNOT�QSPWJEF�UIF�GBTUFTU�

BDDFTT�UP�EBUB�CFDBVTF�UIFZ�UZQJDBMMZ�QPJOU�UP�UIF�FYBDU�MPDBUJPO�
PG�UIF�SFDPSE��#FDBVTF�QTFVEP�DPMVNOT�BSF�OPU�QBSU�PG�UIF�

FYQMJDJU�UBCMF�EFGJOJUJPO�UIFZ�BSF�OPU�SFUVSOFE�GSPN�

42-$PMVNOT��5P�EFUFSNJOF�JG�QTFVEP�DPMVNOT�FYJTU�DBMM�
42-4QFDJBM$PMVNOT�

$POTJEFS�UIF�QSFWJPVT�FYBNQMF�BHBJO�

...
rc = SQLSpecialColumns (hstmt, ..... ’emp’, ...);
...
rc = SQLExecDirect (hstmt, "SELECT first_name, last_name,
   ssn, address, city, state, zip, ROWID FROM emp", 
   SQL_NTS);
// fetch data and probably "hide" ROWID from the user
...
rc = SQLExecDirect (hstmt, "UPDATE emp SET address = ?
   WHERE ROWID = ?",SQL_NTS);
// fastest access to the data!

*G�ZPVS�EBUB�TPVSDF�EPFT�OPU�DPOUBJO�TQFDJBM�QTFVEP�DPMVNOT�UIF�
SFTVMU�TFU�PG�42-4QFDJBM$PMVNOT�DPOTJTUT�PG�DPMVNOT�PG�UIF�

PQUJNBM�VOJRVF�JOEFY�PO�UIF�TQFDJGJFE�UBCMF�	JG�B�VOJRVF�JOEFY�

FYJTUT
��5IFSFGPSF�ZPVS�BQQMJDBUJPO�EPFT�OPU�OFFE�UP�DBMM�
42-4UBUJTUJDT�UP�GJOE�UIF�TNBMMFTU�VOJRVF�JOEFY�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�&��1FSGPSNBODF�%FTJHO�PG�0%#$�"QQMJDBUJPOT��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��
' 7BMVFT�GPS�*"/""QQ$PEF1BHF�
$POOFDUJPO�4USJOH�"UUSJCVUF

5BCMF '���MJTUT�TVQQPSUFE�WBMVFT�BMPOH�XJUI�B�EFTDSJQUJPO�GPS�UIF�

*"/""QQ$PEF1BHF�DPOOFDUJPO�TUSJOH�BUUSJCVUF�BU�UIF�UJNF�PG�
UIJT�QVCMJDBUJPO��4VQQPSU�GPS�BEEJUJPOBM�WBMVFT�NBZ�IBWF�CFFO�

BEEFE�TJODF�QVCMJDBUJPO�UJNF��UIFSFGPSF�GPS�VQ�UP�EBUF�WBMVFT�

HP�UP�

IUUQ���XXX�EBUBEJSFDU�DPN�TVQQPSU�USPVCMFTIPPUJOH�TV�GBR�JBOB�
JOEFY�TTQ

4FF�UIF�BQQSPQSJBUF�JOEJWJEVBM�ESJWFS�DIBQUFS�GPS�JOGPSNBUJPO�

BCPVU�UIJT�BUUSJCVUF�

5P�EFUFSNJOF�UIF�DPSSFDU�OVNFSJD�WBMVF�	UIF�.*#FOVN�WBMVF
�GPS�

UIF�*"/""QQ$PEF1BHF�DPOOFDUJPO�TUSJOH�BUUSJCVUF�EP�UIF�
GPMMPXJOH�

� %FUFSNJOF�UIF�DPEF�QBHF�PG�ZPVS�EBUBCBTF�

� %FUFSNJOF�UIF�.*#FOVN�WBMVF�UIBU�DPSSFTQPOET�UP�ZPVS�

EBUBCBTF�DPEF�QBHF��5P�EP�UIJT�HP�UP�

IUUQ���XXX�JBOB�PSH�BTTJHONFOUT�DIBSBDUFS�TFUT

0O�UIJT�XFC�QBHF�TFBSDI�GPS�UIF�OBNF�PG�ZPVS�EBUBCBTF�DPEF�

QBHF��5IJT�OBNF�XJMM�CF�MJTUFE�BT�BO�BMJBT�PS�UIF�OBNF�PG�B�

DIBSBDUFS�TFU�BOE�XJMM�IBWF�B�.*#FOVN�WBMVF�BTTPDJBUFE�XJUI�
JU��

� $IFDL�UIF�UBCMF�JO�UIJT�BQQFOEJY�UP�NBLF�TVSF�UIBU�UIF�

.*#FOVN�WBMVF�ZPV�MPPLFE�VQ�PO�UIF�*"/"�8FC�QBHF�JT�
TVQQPSUFE�CZ�UIF�%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$��*G�UIF�

WBMVF�JT�OPU�MJTUFE�DPOUBDU�4VQQPSU-JOL�UP�SFRVFTU�UIBU�

TVQQPSU�GPS�UIBU�WBMVF�CF�BEEFE�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF

http://www.iana.org/assignments/character-sets
http://www.datadirect.com/support/troubleshooting/su-faq-iana/index.ssp


�� "QQFOEJY�'��7BMVFT�GPS�*"/""QQ$PEF1BHF�$POOFDUJPO�4USJOH�"UUSJCVUF��
5BCMF�'�����*"/""QQ$PEF1BHF�7BMVFT

7BMVF�	.*#FOVN
 %FTDSJQUJPO

� 64@"4$**

� *40@����@�

� *40@����@�

� *40@����@�

� *40@����@�

� *40@����@�

� *40@����@�

�� *40@����@�

�� *40@����@�

�� *40@����@�

�� +*4@&ODPEJOH

�� 4IJGU@+*4

�� &6$@+1

�� *40@���@*37

�� ,4@$@����

�� *40@����@,3

�� &6$@,3

�� *40@����@+1

�� *40@����@+1@�

�� (#@����@��

��� *40@����@$/

��� *40@����@$/@&95

��� *40@����@��

��� *40@����@��

��� *40@����@��

��� (#,

���� )1@30."/�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



"QQFOEJY�'��7BMVFT�GPS�*"/""QQ$PEF1BHF�$POOFDUJPO�4USJOH�"UUSJCVUF�� ��
���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� 8*/%084���+

���� (#����

���� #JH�

���� ."$*/504)

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

5BCMF�'�����*"/""QQ$PEF1BHF�7BMVFT�	DPOU�


7BMVF�	.*#FOVN
 %FTDSJQUJPO
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�'��7BMVFT�GPS�*"/""QQ$PEF1BHF�$POOFDUJPO�4USJOH�"UUSJCVUF��
���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.���

���� *#.����

���� ,0*�@3

���� );@(#@����

���� *#.���

���� *#.���

���� *#.�����

���� *#.�����

���� *#.�����

���� *#.�����

���� *#.�����

���� *#.�����

���� *#.�����

���� *#.�����

���� *#.�����

���� *#.�����

���� *#.�����

���� *#.����

���� 8*/%084@����

���� 8*/%084@����

���� 8*/%084@����

���� 8*/%084@����

���� 8*/%084@����

5BCMF�'�����*"/""QQ$PEF1BHF�7BMVFT�	DPOU�


7BMVF�	.*#FOVN
 %FTDSJQUJPO
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



"QQFOEJY�'��7BMVFT�GPS�*"/""QQ$PEF1BHF�$POOFDUJPO�4USJOH�"UUSJCVUF�� ��
���� 8*/%084@����

���� 8*/%084@����

���� 8*/%084@����

���� 8*/%084@����

���� 5*4@���

����������� *#.����

����������� *#.����@1��"�����

����������� *#.�����

����������� *#.�����

����������� *#.�����
�5IFTF�WBMVFT�BSF�BTTJHOFE�CZ�%BUB%JSFDU�5FDIOPMPHJFT�BOE�EP�OPU�
BQQFBS�JO�IUUQ���XXX�JBOB�PSH�BTTJHONFOUT�DIBSBDUFS�TFUT�

5BCMF�'�����*"/""QQ$PEF1BHF�7BMVFT�	DPOU�


7BMVF�	.*#FOVN
 %FTDSJQUJPO
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�'��7BMVFT�GPS�*"/""QQ$PEF1BHF�$POOFDUJPO�4USJOH�"UUSJCVUF��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��
( 5IF�6/*9�-JOVY�&OWJSPONFOUT

5IJT�BQQFOEJY�DPOUBJOT�TQFDJGJD�JOGPSNBUJPO�BCPVU�VTJOH�

%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�JO�UIF�6/*9�BOE�-JOVY�
FOWJSPONFOUT��*U�EJTDVTTFT�UIF�GPMMPXJOH��

O i&OWJSPONFOU�7BSJBCMFTw�PO�QBHF ��

O i5IF�JWUFTUMJC�EEUFTUMJC�5PPMw�PO�QBHF ��

O i%BUB�4PVSDF�$POGJHVSBUJPOw�PO�QBHF ��

O �iEFNPPECDw�PO�QBHF ���

O iFYBNQMFw�PO�QBHF ����

O i%4/�MFTT�$POOFDUJPOTw�PO�QBHF ����

O i'JMF�%BUB�4PVSDFTw�PO�QBHF ����

O i65'����"QQMJDBUJPOT�PO�6/*9�BOE�-JOVYw�PO�QBHF ����

4FF�i&OWJSPONFOU�4QFDJGJD�*OGPSNBUJPOw�PO�QBHF ���GPS�

BEEJUJPOBM�QMBUGPSN�JOGPSNBUJPO�

&OWJSPONFOU�7BSJBCMFT

5IF�ESJWFST�SFRVJSF�TFWFSBM�FOWJSPONFOU�WBSJBCMFT�UP�CF�TFU�

CFGPSF�VTJOH�UIF�ESJWFS��5IF�GPMMPXJOH�QSPDFEVSFT�SFRVJSF�UIBU�

ZPV�IBWF�UIF�BQQSPQSJBUF�QFSNJTTJPOT�UP�NPEJGZ�ZPVS�

FOWJSPONFOU�BOE�UP�SFBE�XSJUF�BOE�FYFDVUF�WBSJPVT�GJMFT��:PV�
TIPVME�MPH�JO�BT�B�VTFS�XJUI�GVMM�S�X�Y�QFSNJTTJPOT�SFDVSTJWFMZ�PO�

UIF�FOUJSF�%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�JOTUBMMBUJPO�

EJSFDUPSZ�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�(��5IF�6/*9�-JOVY�&OWJSPONFOUT��
3FRVJSFE�&OWJSPONFOU�7BSJBCMFT

.PTU�PG�UIF�WBSJBCMFT�DBO�CF�TFU�CZ�FYFDVUJOH�UIF�BQQSPQSJBUF�

TIFMM�TDSJQU�MPDBUFE�JO�UIF�0%#$�IPNF�EJSFDUPSZ�

'PS�FYBNQMF�$�TIFMM�	BOE�SFMBUFE�TIFMM
�VTFST�TIPVME�FYFDVUF�UIF�

GPMMPXJOH�DPNNBOE�CFGPSF�BUUFNQUJOH�UP�VTF�0%#$�FOBCMFE�
BQQMJDBUJPOT�

% source ./odbc.csh

#PVSOF�TIFMM�	BOE�SFMBUFE�TIFMM
�VTFST�TIPVME�JOJUJBMJ[F�UIFJS�

FOWJSPONFOU�BT�GPMMPXT�

$ . ./odbc.sh

&YFDVUJOH�UIFTF�TDSJQUT�XJMM�TFU�UIF�BQQSPQSJBUF�MJCSBSZ�TFBSDI�QBUI�

FOWJSPONFOU�WBSJBCMF��-%@-*#3"3:@1"5)�PO�4PMBSJT�BOE�-JOVY�

4)-*#@1"5)�PO�)1�69�PS�-*#1"5)�PO�"*9�GPS�UIF����CJU�ESJWFST��
BOE�-%@-*#3"3:@1"5)�PO�4PMBSJT�-JOVY�BOE�)1�69�PS�-*#1"5)�

PO�"*9�GPS�UIF����CJU�ESJWFST�

5IF�MJCSBSZ�TFBSDI�QBUI�FOWJSPONFOU�WBSJBCMFT�BSF�SFRVJSFE�UP�CF�

TFU�TP�UIBU�UIF�0%#$�DPSF�DPNQPOFOUT�BOE�ESJWFST�DBO�CF�MPDBUFE�
BU�UIF�UJNF�PG�FYFDVUJPO��

4PNF�PG�UIF�ESJWFST�NVTU�IBWF�FOWJSPONFOU�WBSJBCMFT�TFU�BT�

SFRVJSFE�CZ�UIF�EBUBCBTF�DMJFOU�DPNQPOFOUT�VTFE�CZ�UIF�ESJWFST��

$POTVMU�UIF�ESJWFS�SFRVJSFNFOUT�JO�FBDI�PG�UIF�JOEJWJEVBM�ESJWFS�
TFDUJPOT�GPS�BEEJUJPOBM�JOGPSNBUJPO�QFSUBJOJOH�UP�JOEJWJEVBM�ESJWFS�

SFRVJSFNFOUT�

0%#$*/*

6/*9�BOE�-JOVY�QFSNJU�UIF�VTF�PG�B�DFOUSBMJ[FE�TZTUFN�

JOGPSNBUJPO�GJMF�UIBU�B�TZTUFN�BENJOJTUSBUPS�DBO�DPOUSPM��5IJT�GJMF�

DPOUBJOT�EBUB�TPVSDF�EFGJOJUJPOT��4FUVQ�JOTUBMMT�B�EFGBVMU�WFSTJPO�
PG�UIJT�GJMF�DBMMFE�PECD�JOJ�	TFF�i%BUB�4PVSDF�$POGJHVSBUJPOw�PO�

QBHF ���GPS�EFUBJMT
��5IF�TZTUFN�BENJOJTUSBUPS�DBO�DIPPTF�UP�VTF�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



&OWJSPONFOU�7BSJBCMFT ��
UIJT�GJMF�OBNF�PS�UP�SFOBNF�UIF�GJMF��*O�FJUIFS�DBTF�UIF�

FOWJSPONFOU�WBSJBCMF�0%#$*/*�SFDPHOJ[FE�CZ�UIF�%BUB%JSFDU�
$POOFDU�4FSJFT�GPS�0%#$�ESJWFS�NVTU�CF�TFU�UP�QPJOU�UP�UIF�GVMMZ�

RVBMJGJFE�QBUI�OBNF�PG�UIF�TZTUFN�JOGPSNBUJPO�GJMF�

'PS�FYBNQMF�UP�QPJOU�UP�UIF�EFGBVMU�MPDBUJPO�PG�UIF�GJMF�PECD�JOJ�

JO�UIF�$�TIFMM�ZPV�XPVME�TFU�UIJT�WBSJBCMF�BT�GPMMPXT�

setenv ODBCINI /opt/odbc32v51/odbc.ini

PS

setenv ODBCINI /opt/odbc64v50/odbc.ini

*O�UIF�#PVSOF�PS�,PSO�TIFMM�ZPV�XPVME�TFU�JU�BT�

ODBCINI=/opt/odbc32v51/odbc.ini;export ODBCINI

PS

ODBCINI=/opt/odbc64v50/odbc.ini;export ODBCINI

"T�BO�BMUFSOBUJWF�ZPV�DBO�DIPPTF�UP�NBLF�UIF�TZTUFN�
JOGPSNBUJPO�GJMF�B�IJEEFO�GJMF�BOE�OPU�TFU�UIF�0%#$*/*�WBSJBCMF��

*O�UIJT�DBTF�ZPV�XPVME�OFFE�UP�SFOBNF�UIF�GJMF�UP��PECD�JOJ�	UP�

NBLF�JU�B�IJEEFO�GJMF
�BOE�NPWF�JU�UP�UIF�VTFS�T��)0.&�EJSFDUPSZ��

5IF�ESJWFS�TFBSDIFT�GPS�UIF�TZTUFN�JOGPSNBUJPO�GJMF�JO�UIF�
GPMMPXJOH�PSEFS�

� $IFDL�0%#$*/*

� $IFDL��)0.&�GPS��PECD�JOJ

5IF�TZTUFN�BENJOJTUSBUPS�NVTU�VTF�POF�PG�UIF�QSFDFEJOH�UXP�

TUFQT�UP�JOEJDBUF�UIF�MPDBUJPO�PG�UIF�TZTUFN�JOGPSNBUJPO�GJMF�PS�
UIF�ESJWFS�XJMM�SFUVSO�BO�FSSPS�

5IF�OFYU�TUFQ�JT�UP�UFTU�MPBE�UIF�ESJWFS�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�(��5IF�6/*9�-JOVY�&OWJSPONFOUT��
5IF�JWUFTUMJC�EEUFTUMJC�5PPM

5IF�TFDPOE�TUFQ�JO�QSFQBSJOH�UP�VTF�B�ESJWFS�JT�UP�UFTU�MPBE�JU��5IF�
JWUFTUMJC�	EEUFTUMJC�GPS�UIF����CJU�ESJWFST
�UPPM�JT�QSPWJEFE�UP�IFMQ�

EJBHOPTF�DPOGJHVSBUJPO�QSPCMFNT�JO�UIF�6/*9�BOE�-JOVY�

FOWJSPONFOUT�	TVDI�BT�FOWJSPONFOU�WBSJBCMFT�OPU�DPSSFDUMZ�TFU�PS�
NJTTJOH�EBUBCBTF�DMJFOU�DPNQPOFOUT
��5IJT�UPPM�JT�JOTUBMMFE�JO�UIF�

CJO�TVCEJSFDUPSZ�JO�UIF�QSPEVDU�JOTUBMMBUJPO�EJSFDUPSZ��*U�BUUFNQUT�

UP�MPBE�B�TQFDJGJFE�0%#$�ESJWFS�BOE�QSJOUT�PVU�BMM�BWBJMBCMF�FSSPS�
JOGPSNBUJPO�JG�UIF�MPBE�GBJMT��

GPS�FYBNQMF�JG�UIF�ESJWFS�JT�JOTUBMMFE�JO��PQU�PECD�MJC�UIF�

DPNNBOE�

ivtestlib /opt/odbc/lib/ivnsk21.so

PS

ddtestlib /opt/odbc/lib/ddnsk21.so

BUUFNQUT�UP�MPBE�UIF�/4,�42-�.9�8JSF�1SPUPDPM�ESJWFS��*G�UIF�

ESJWFS�DBOOPU�CF�MPBEFE�UIF�UPPM�SFUVSOT�BO�FSSPS�NFTTBHF�

FYQMBJOJOH�XIZ�

/05&��0O�4PMBSJT�"*9�BOE�-JOVY�UIF�GVMM�QBUI�UP�UIF�ESJWFS�EPFT�
OPU�IBWF�UP�CF�TQFDJGJFE�GPS�UIF�UPPM��5IF�)1�69�WFSTJPO�PG�UIF�

UPPM�IPXFWFS�SFRVJSFT�UIF�GVMM�QBUI�

"MTP�ZPV�DBO�VTF�JWUFTUMJC�UP�DIFDL�UIF�WFSTJPO�TUSJOHT�PG�UIF�

0%#$�ESJWFS�PO�6/*9�BOE�-JOVY��4FF�i7FSTJPO�4USJOH�*OGPSNBUJPOw�
PO�QBHF ���GPS�EFUBJMT�

5IF�OFYU�TUFQ�JT�UP�DPOGJHVSF�B�EBUB�TPVSDF�UISPVHI�UIF�TZTUFN�

JOGPSNBUJPO�GJMF�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



%BUB�4PVSDF�$POGJHVSBUJPO ��
%BUB�4PVSDF�$POGJHVSBUJPO

*O�UIF�6/*9�BOE�-JOVY�FOWJSPONFOUT�UIFSF�JT�OP�0%#$�

"ENJOJTUSBUPS�CVU�B�DFOUSBMJ[FE�TZTUFN�JOGPSNBUJPO�GJMF�DBO�CF�
VTFE�UP�TUPSF�EBUB�TPVSDFT��5P�DPOGJHVSF�B�EBUB�TPVSDF�ZPV�NVTU�

DSFBUF�B�EBUB�TPVSDF�EFGJOJUJPO�CZ�FEJUJOH�UIF�TZTUFN�

JOGPSNBUJPO�GJMF��4FUVQ�JOTUBMMT�B�EFGBVMU�WFSTJPO�PG�UIJT�GJMF�
DBMMFE�PECD�JOJ�JO�UIF�JOTUBMMBUJPO�EJSFDUPSZ�	TFF�i0%#$*/*w�PO�

QBHF ���GPS�EFUBJMT�BCPVU�SFMPDBUJOH�BOE�SFOBNJOH�UIJT�GJMF
��5IJT�

B�QMBJO�UFYU�GJMF�UIBU�DBO�CF�NPEJGJFE�VTJOH�BOZ�UFYU�FEJUPS�UP�
DSFBUF�EBUB�TPVSDF�EFGJOJUJPOT��.PEJGZ�UIF�EFGBVMU�BUUSJCVUFT�JO�

UIJT�GJMF�BT�OFDFTTBSZ�CBTFE�PO�ZPVS�TZTUFN�	GPS�FYBNQMF�ZPVS�

TFSWFS�OBNF�BOE�QPSU�OVNCFS
��$POTVMU�UIF�5BCMF ����PG�UIF�
ESJWFS�DIBQUFS�GPS�TQFDJGJD�BUUSJCVUF�WBMVFT��

*.1035"/5��5IF��$POOFDUJPO�4USJOH�"UUSJCVUFT��UBCMF�PG�FBDI�

ESJWFS�DIBQUFS�MJTUT�CPUI�UIF�MPOH�BOE�TIPSU�OBNF�PG�UIF�

BUUSJCVUF��8IFO�FOUFSJOH�BUUSJCVUF�OBNFT�JOUP�PECD�JOJ�ZPV�
NVTU�VTF�UIF�MPOH�OBNF�PG�UIF�BUUSJCVUF��5IF�TIPSU�OBNF�JT�OPU�

WBMJE�JO�UIF�PECD�JOJ�GJMF�

5IFSF�NVTU�CF�BO�<0%#$>�TFDUJPO�JO�UIF�TZTUFN�JOGPSNBUJPO�GJMF�

UIBU�JODMVEFT�UIF�*OTUBMM%JS�LFZXPSE��5IF�WBMVF�PG�UIJT�LFZXPSE�
NVTU�CF�UIF�QBUI�UP�UIF�JOTUBMMBUJPO�EJSFDUPSZ�VOEFS�XIJDI�UIF�

�MJC�BOE��NFTTBHFT�EJSFDUPSJFT�BSF�DPOUBJOFE��5IF�JOTUBMMBUJPO�

QSPDFTT�BVUPNBUJDBMMZ�XSJUFT�ZPVS�JOTUBMMBUJPO�EJSFDUPSZ�UP�UIF�
EFGBVMU�PECD�JOJ�

'PS�FYBNQMF�JG�ZPV�DIPPTF�UIF�EFGBVMU�JOTUBMMBUJPO�EJSFDUPSZ�

UIFO�UIF�GPMMPXJOH�MJOF�JT�XSJUUFO�UP�UIF�<0%#$>�TFDUJPO�PG�UIF�

EFGBVMU�PECD�JOJ�

InstallDir=/opt/odbc32v51

PS

InstallDir=/opt/odbc64v51
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�� "QQFOEJY�(��5IF�6/*9�-JOVY�&OWJSPONFOUT��
4FF�i4BNQMF�4ZTUFN�*OGPSNBUJPO�'JMFw�PO�QBHF ���GPS�BO�
FYBNQMF�

5SBOTMBUPST

%BUB%JSFDU�QSPWJEFT�B�TBNQMF�USBOTMBUPS�OBNFE��0&.�UP�"/4*��
UIBU�QSPWJEFT�B�GSBNFXPSL�GPS�DPEJOH�B�USBOTMBUJPO�MJCSBSZ�

5P�QFSGPSN�B�USBOTMBUJPO�ZPV�NVTU�JODMVEF�UIF�LFZXPSE�

5SBOTMBUJPO4IBSFE-JCSBSZ�JO�UIF�EBUB�TPVSDF�TFDUJPOT�PG�UIF�

TZTUFN�JOGPSNBUJPO�GJMF�	TFF�i4BNQMF�4ZTUFN�*OGPSNBUJPO�'JMFw�PO�
QBHF ��
��"EEJOH�UIF�5SBOTMBUJPO0QUJPO�LFZXPSE�JT�PQUJPOBM�

'PS�FYBNQMF�XJUI�UIF����CJU�ESJWFS�

[NSK Wire Protocol]
Driver=ODBCHOME/lib/ivnsk21.so
Description=DataDirect 5.1 NSK SQL/MX Wire Protocol
TranslationSharedLibrary=ODBCHOME/lib/ivtrn21.so

4FF�UIF�SFBENF�USO�GJMF�JO�UIF��TSD�USO�EJSFDUPSZ�CFOFBUI�UIF�

QSPEVDU�JOTUBMMBUJPO�EJSFDUPSZ�

4BNQMF�4ZTUFN�*OGPSNBUJPO�'JMF

5IF�GPMMPXJOH�JT�B�TBNQMF����CJU�PECD�JOJ�GJMF�PO�-JOVY�UIBU�4FUVQ�

JOTUBMMT�JO�UIF�JOTUBMMBUJPO�EJSFDUPSZ��5IF�POMZ�EJGGFSFODF�GPS�B����

CJU�GJMF�JT�UIF�GJMF�OBNF��EEOTL���TP��"MM�PDDVSSFODFT�PG�
0%#$)0.&�BSF�SFQMBDFE�XJUI�ZPVS�JOTUBMMBUJPO�EJSFDUPSZ�QBUI�

EVSJOH�JOTUBMMBUJPO�PG�UIF�GJMF��7BMVFT�UIBU�ZPV�NVTU�TVQQMZ�BSF�

FODMPTFE�CZ�BOHMF�CSBDLFUT�	���
��*G�ZPV�BSF�VTJOH�UIF�TVQQMJFE�

,FZXPSE %FGJOJUJPO

5SBOTMBUJPO4IBSFE-JCSBSZ 'VMM�QBUI�PG�USBOTMBUJPO�MJCSBSZ

5SBOTMBUJPO0QUJPO "4$**�SFQSFTFOUBUJPO�PG�UIF����CJU�
JOUFHFS�USBOTMBUJPO�PQUJPO
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



EFNPPECD ��
PECD�JOJ�GJMF�ZPV�NVTU�TVQQMZ�UIFTF�WBMVFT�BOE�SFNPWF�UIF�BOHMF�
CSBDLFUT�CFGPSF�UIBU�EBUB�TPVSDF�TFDUJPO�XJMM�PQFSBUF�QSPQFSMZ�

[ODBC Data Sources]
NSK Wire Protocol=DataDirect 5.1 NSK SQL/MX Wire Protocol

[NSK Wire Protocol]
Driver=ODBCHOME/lib/ivnsk21.so
Description=DataDirect 5.1 NSK SQL/MX Wire Protocol
HostName=<NSK_server_address>
NskCatalog=mycatlog
NskDatasource="TDM_Default_DataSource"
NSKSchema=myschema
NskTransactionIsolationLevel=2
NskWindowText=ivnsk
PortNumber=<NSK_server_port>

[ODBC]
IANAAppCodePage=4
InstallDir=ODBCHOME
Trace=0
TraceDll=ODBCHOME/lib/odbctrac.so
TraceFile=odbctrace.out
UseCursorLib=0

5IF�GJOBM�TUFQ�JT�UP�WFSJGZ�UIBU�UIF�ESJWFS�DPOOFDUT�BOE�QBTTFT�42-�

EFNPPECD

%BUB%JSFDU�TIJQT�BO�BQQMJDBUJPO�DBMMFE�EFNPPECD�XIJDI�JT�

JOTUBMMFE�JO�UIF�EFNP�TVCEJSFDUPSZ�CFOFBUI�UIF�QSPEVDU�
JOTUBMMBUJPO�EJSFDUPSZ��0ODF�ZPV�IBWF�TFU�VQ�ZPVS�FOWJSPONFOU�

BOE�EBUB�TPVSDF�ZPV�DBO�VTF�UIF�EFNPPECD�BQQMJDBUJPO�UP�UFTU�

ZPVS�DPOOFDUJPO��5IF�TZOUBY�UP�SVO�UIF�BQQMJDBUJPO�JT�

demoodbc -uid user_name -pwd password data_source_name
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��� "QQFOEJY�(��5IF�6/*9�-JOVY�&OWJSPONFOUT��
'PS�FYBNQMF�

demoodbc -uid johndoe -pwd secret DataSource3

5IF�EFNPPECD�BQQMJDBUJPO�JT�DPEFE�UP�FYFDVUF�B�4FMFDU�TUBUFNFOU�
GSPN�B�UBCMF�OBNFE�&.1��*G�ZPV�IBWF�BO�&.1�UBCMF�JO�ZPVS�

EBUBCBTF�UIF�SFTVMUT�BSF�SFUVSOFE��*G�ZPV�EP�OPU�IBWF�BO�&.1�

UBCMF�ZPV�SFDFJWF�UIF�NFTTBHF�The specified table (emp) is 
not in the database��5IJT�NFTTBHF�TIPVME�CF�WJFXFE�BT�B�

TVDDFTTGVM�DPOOFDUJPO�UP�UIF�EBUBCBTF�

4FF�UIF�SFBENF�JO�UIF�EFNP�EJSFDUPSZ�GPS�BO�FYQMBOBUJPO�PG�IPX�

UP�CVJME�BOE�VTF�UIJT�BQQMJDBUJPO��4FF�iEFNPPECD�"QQMJDBUJPOw�PO�
QBHF ����GPS�BEEJUJPOBM�JOGPSNBUJPO�

FYBNQMF

%BUB%JSFDU�TIJQT�BO�BQQMJDBUJPO�DBMMFE�FYBNQMF�XIJDI�JT�JOTUBMMFE�

JO�UIF�FYBNQMF�TVCEJSFDUPSZ�JO�UIF�QSPEVDU�JOTUBMMBUJPO�EJSFDUPSZ��

0ODF�ZPV�IBWF�DPOGJHVSFE�ZPVS�FOWJSPONFOU�BOE�EBUB�TPVSDF�
ZPV�DBO�VTF�UIF�FYBNQMF�BQQMJDBUJPO�UP�UFTU�QBTTJOH�42-�

TUBUFNFOUT��5P�SVO�UIF�BQQMJDBUJPO�FOUFS�example�BOE�GPMMPX�UIF�

QSPNQUT�UP�FOUFS�ZPVS�EBUB�TPVSDF�OBNF�VTFS�OBNF�BOE�
QBTTXPSE�

*G�TVDDFTTGVM�B�42-��QSPNQU�BQQFBST�BOE�ZPV�DBO�UZQF�JO�42-�

4UBUFNFOUT�TVDI�BT�SELECT * FROM table_name.�*G�FYBNQMF�JT�

VOBCMF�UP�DPOOFDU�BO�BQQSPQSJBUF�FSSPS�NFTTBHF�BQQFBST�

4FF�UIF�SFBENF�JO�UIF�FYBNQMF�EJSFDUPSZ�GPS�BO�FYQMBOBUJPO�PG�
IPX�UP�CVJME�BOE�VTF�UIJT�BQQMJDBUJPO��4FF�iFYBNQMF�"QQMJDBUJPOw�

PO�QBHF ����GPS�BEEJUJPOBM�JOGPSNBUJPO�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



%4/�MFTT�$POOFDUJPOT ���
%4/�MFTT�$POOFDUJPOT

$POOFDUJPOT�UP�B�EBUB�TPVSDF�DBO�CF�NBEF�WJB�B�DPOOFDUJPO�

TUSJOH�XJUIPVU�SFGFSSJOH�UP�B�EBUB�TPVSDF�OBNF�	%4/�MFTT�
DPOOFDUJPOT
��5IJT�JT�BDDPNQMJTIFE�CZ�TQFDJGZJOH�UIF��%3*7&3���

JOTUFBE�PG�UIF��%4/���LFZXPSE�JO�B�DPOOFDUJPO�TUSJOH�BT�

PVUMJOFE�JO�UIF�0%#$�TQFDJGJDBUJPO��'PS�UIJT�UP�XPSL�PO�6/*9�BOE�
-JOVY�B�GJMF�DBMMFE�PECDJOTU�JOJ�NVTU�FYJTU�XIFO�UIF�ESJWFS�

FODPVOUFST�%3*7&3��JO�B�DPOOFDUJPO�TUSJOH�

#Z�EFGBVMU�4FUVQ�JOTUBMMT�B�TBNQMF�PECDJOTU�JOJ�GJMF�JO�UIF�TBNF�

MPDBUJPO�BT�UIF�TBNQMF�PECD�JOJ�GJMF�XIJDI�JT�JO�UIF�QSPEVDU�
JOTUBMMBUJPO�EJSFDUPSZ��4FF�i%BUB�4PVSDF�$POGJHVSBUJPOw�PO�

QBHF ���GPS�BO�FYQMBOBUJPO�PG�UIF�PECD�JOJ�GJMF��5IF�FOWJSPONFOU�

WBSJBCMF�0%#$*/45�SFDPHOJ[FE�CZ�UIF�%BUB%JSFDU�$POOFDU�4FSJFT�
GPS�0%#$�ESJWFS�NVTU�CF�TFU�UP�QPJOU�UP�UIF�GVMMZ�RVBMJGJFE�QBUI�

OBNF�PG�UIF�PECDJOTU�JOJ�GJMF�

'PS�FYBNQMF�UP�QPJOU�UP�UIF�EFGBVMU�MPDBUJPO�PG�UIF�GJMF�JO�UIF�$�

TIFMM�ZPV�XPVME�TFU�UIJT�WBSJBCMF�BT�GPMMPXT�

setenv ODBCINST /opt/odbc32v51/odbcinst.ini

PS

setenv ODBCINST /opt/odbc64v51/odbcinst.ini

*O�UIF�#PVSOF�PS�,PSO�TIFMM�ZPV�XPVME�TFU�JU�BT�

ODBCINST=/opt/odbc32v51/odbcinst.ini;export ODBCINST

PS

ODBCINST=/opt/odbc64v51/odbcinst.ini;export ODBCINST

*G�UIF�0%#$*/45�WBSJBCMF�JT�OPU�TFU�UIF�ESJWFS�MPPLT�JO�UIF�VTFS�T�

IPNF�EJSFDUPSZ�GPS�B�GJMF�OBNFE�PECDJOTU�JOJ��*G�UIF�ESJWFS�EPFT�
OPU�GJOE�UIF�GJMF�JU�SFUVSOT�UIF�NFTTBHF�

HY000 - "ODBCINST.INI is not available in the directory 
pointed to by the ODBCINST environment variable (or the 
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��� "QQFOEJY�(��5IF�6/*9�-JOVY�&OWJSPONFOUT��
current user’s HOME directory) and therefore DSN-Less 
connections cannot be made."

5IF�GPMMPXJOH�JT�B�TBNQMF����CJU�PECDJOTU�JOJ�GJMF�PO�-JOVY�UIBU�
4FUVQ�JOTUBMMT�JO�UIF�JOTUBMMBUJPO�EJSFDUPSZ��5IF�POMZ�EJGGFSFODF�GPS�

B����CJU�GJMF�JT�UIF�GJMF�OBNF��EEOTL���TP��"MM�PDDVSSFODFT�PG�

0%#$)0.&�BSF�SFQMBDFE�XJUI�ZPVS�JOTUBMMBUJPO�EJSFDUPSZ�QBUI�
EVSJOH�JOTUBMMBUJPO�PG�UIF�GJMF�

[ODBC Drivers]
DataDirect 5.1 NSK SQL/MX Wire Protocol=Installed

[DataDirect 5.1 NSK SQL/MX Wire Protocol]
Driver=ODBCHOME/lib/ivnsk21.so
APILevel=1
ConnectFunctions=YYY
DriverODBCVer=3.52
FileUsage=0
SQLevel=1

[ODBC Translators]
OEM to ANSI=Installed

[ODBC Core]

'JMF�%BUB�4PVSDFT

5IF�%SJWFS�.BOBHFS�PO�6/*9�BOE�-JOVY�TVQQPSUT�GJMF�EBUB�TPVSDFT��

5IF�BEWBOUBHF�PG�B�GJMF�EBUB�TPVSDF�JT�UIBU�JU�DBO�CF�TUPSFE�PO�B�
TFSWFS�BOE�BDDFTTFE�CZ�PUIFS�NBDIJOFT�FJUIFS�8JOEPXT�6/*9�PS�

-JOVY�XJUI�UIF�TBNF�UZQF�PG�ESJWFS��4FF�$IBQUFS ��i2VJDL�4UBSU�

$POOFDUw PO�QBHF ���GPS�B�HFOFSBM�EFTDSJQUJPO�PG�0%#$�EBUB�
TPVSDFT�

"�GJMF�EBUB�TPVSDF�JT�TJNQMZ�B�UFYU�GJMF�UIBU�DPOUBJOT�DPOOFDUJPO�

JOGPSNBUJPO��*U�DBO�CF�DSFBUFE�XJUI�B�UFYU�FEJUPS��5IF�GJMF�OPSNBMMZ�

IBT�BO�FYUFOTJPO�PG��ETO�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



'JMF�%BUB�4PVSDFT ���
'PS�FYBNQMF�B�GJMF�EBUB�TPVSDF�GPS�UIF�/4,�42-�.9�8JSF�

1SPUPDPM�ESJWFS�XPVME�CF�TJNJMBS�UP�UIF�GPMMPXJOH�

[ODBC]
DRIVER=DataDirect 5.1 NSK SQL/MX Wire Protocol
HostName=NSK2
NskCatalog=<NSK_database_catalog_name>
NSKSchema<=NSK_database_schema_name>
UserID=JOHN
PortNumber=111

*U�NVTU�DPOUBJO�BMM�CBTJD�DPOOFDUJPO�JOGPSNBUJPO�QMVT�BOZ�
PQUJPOBM�BUUSJCVUFT��#FDBVTF�JU�VTFT�UIF��%3*7&3���LFZXPSE�BO�

PECDJOTU�JOJ�GJMF�DPOUBJOJOH�UIF�ESJWFS�MPDBUJPO�NVTU�FYJTU�	TFF�

i%4/�MFTT�$POOFDUJPOTw�PO�QBHF ���
�

5IF�GJMF�EBUB�TPVSDF�JT�BDDFTTFE�CZ�TQFDJGZJOH�UIF��'*-&%4/���
JOTUFBE�PG�UIF��%4/���LFZXPSE�JO�B�DPOOFDUJPO�TUSJOH�BT�

PVUMJOFE�JO�UIF�0%#$�TQFDJGJDBUJPO��5IF�DPNQMFUF�QBUI�UP�UIF�GJMF�

EBUB�TPVSDF�NVTU�CF�TQFDJGJFE�JO�UIF�TZOUBY�UIBU�JT�OPSNBM�GPS�UIF�
NBDIJOF�PO�XIJDI�UIF�GJMF�JT�MPDBUFE��'PS�FYBNQMF�

FILEDSN=/home/users/john/filedsn/NSKFile.dsn

"T�XJUI�BOZ�DPOOFDUJPO�TUSJOH�BUUSJCVUFT�DBO�CF�TQFDJGJFE�UP�

PWFSSJEF�UIF�EFGBVMU�WBMVFT�JO�UIF�EBUB�TPVSDF�

FILEDSN=/home/users/john/filedsn/NSKFile.dsn;UID=james;PWD=test01

*G�OP�QBUI�JT�TQFDJGJFE�GPS�UIF�GJMF�EBUB�TPVSDF�UIF�%SJWFS�

.BOBHFS�VTFT�UIF�JOTUBMMBUJPO�EJSFDUPSZ�TFUUJOH�JO�UIF�PECD�JOJ�
GJMF��5IF�%SJWFS�.BOBHFS�EPFT�OPU�TVQQPSU�UIF�4"7&'*-&�LFZXPSE�

PS�UIF�42-3FBE'JMF%4/�BOE�42-8SJUF'JMF%4/�GVODUJPOT�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��� "QQFOEJY�(��5IF�6/*9�-JOVY�&OWJSPONFOUT��
65'����"QQMJDBUJPOT�PO�6/*9�BOE�-JOVY

#FDBVTF�UIF�%BUB%JSFDU�%SJWFS�.BOBHFS�BMMPXT�BQQMJDBUJPOT�UP�VTF�
FJUIFS�65'���PS�65'����6OJDPEF�FODPEJOH�BQQMJDBUJPOT�XSJUUFO�JO�

65'����GPS�8JOEPXT�QMBUGPSNT�DBO�BMTP�CF�VTFE�PO�6/*9�BOE�

-JOVY�QMBUGPSNT�

5IF�%SJWFS�.BOBHFS�BTTVNFT�B�EFGBVMU�PG�65'���BQQMJDBUJPOT��
UIFSFGPSF�UXP�UIJOHT�NVTU�PDDVS�GPS�JU�UP�EFUFSNJOF�UIBU�UIF�

BQQMJDBUJPO�JT�65'����

O 5IF�EFGJOJUJPO�PG�42-8$)"3�JO�UIF�0%#$�IFBEFS�GJMFT�NVTU�

CF�TXJUDIFE�GSPN��DIBS����UP��TIPSU�����5P�EP�UIJT�UIF�

BQQMJDBUJPO�VTFT��EFGJOF�42-8$)"34)035�

O 5IF�BQQMJDBUJPO�NVTU�TFU�UIF�0%#$�FOWJSPONFOU�BUUSJCVUF�

42-@"553@"11@6/*$0%&@5:1&�UP�B�WBMVF�PG�

42-@%%@$1@65'���GPS�FYBNQMF�

rc = SQLSetEnvAttr(*henv, SQL_ATTR_APP_UNICODE_TYPE, 
(SQLPOINTER)SQL_DD_CP_UTF16, SQL_IS_INTEGER);
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



���
) %JBHOPTUJD�5PPMT�&SSPS�
.FTTBHFT�BOE�5SPVCMFTIPPUJOH

5IJT�BQQFOEJY�EJTDVTTFT�UIF�EJBHOPTUJD�UPPMT�UIBU�BSF�BWBJMBCMF�UP�

DPOGJHVSF�BOE�USPVCMFTIPPU�ZPVS�0%#$�FOWJSPONFOU�FYQMBJOT�
UIF�FSSPS�NFTTBHFT�UIBU�DBO�CF�SFUVSOFE�GSPN�UIF�%BUB%JSFDU�

$POOFDU�4FSJFT�GPS�0%#$�BOE�QSPWJEFT�B�USPVCMFTIPPUJOH�TFDUJPO�

UIBU�EJTDVTTFT�TPNF�DPNNPO�UZQFT�PG�JTTVFT�UIBU�ZPV�NBZ�
FYQFSJFODF�XIFO�VTJOH�0%#$�BQQMJDBUJPOT��5IJT�BQQFOEJY�

JODMVEFT�UIF�GPMMPXJOH�

O i%JBHOPTUJD�5PPMTw�PO�QBHF ���

O i&SSPS�.FTTBHFTw�PO�QBHF ���

O i5SPVCMFTIPPUJOHw�PO�QBHF ���

%JBHOPTUJD�5PPMT

5IJT�TFDUJPO�EJTDVTTFT�UIF�EJBHOPTUJD�UPPMT�UIBU�BSF�BWBJMBCMF�UP�
ZPV�XIFO�ZPV�BSF�DPOGJHVSJOH�BOE�USPVCMFTIPPUJOH�ZPVS�0%#$�

FOWJSPONFOU�

0%#$�5SBDF

0%#$�USBDJOH�BMMPXT�ZPV�UP�USBDF�DBMMT�UP�0%#$�ESJWFST�BOE�
DSFBUF�B�MPH�PG�UIF�USBDFT��$SFBUJOH�B�USBDF�MPH�JT�QBSUJDVMBSMZ�

VTFGVM�XIFO�ZPV�BSF�USPVCMFTIPPUJOH�BO�JTTVF��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��� "QQFOEJY�)��%JBHOPTUJD�5PPMT�&SSPS�.FTTBHFT�BOE�5SPVCMFTIPPUJOH��
5P�DSFBUF�B�USBDF�MPH�UVSO�PO�USBDJOH�TUBSU�UIF�0%#$�BQQMJDBUJPO�
SFQSPEVDF�UIF�JTTVF�TUPQ�UIF�BQQMJDBUJPO�BOE�UVSO�PGG�USBDJOH��

5IFO�PQFO�UIF�MPH�GJMF�JO�B�UFYU�FEJUPS�BOE�SFWJFX�UIF�PVUQVU�UP�

IFMQ�ZPV�EFCVH�UIF�QSPCMFN��#F�TVSF�UP�UVSO�PGG�USBDJOH�XIFO�
ZPV�BSF�GJOJTIFE�SFQSPEVDJOH�UIF�JTTVF�CFDBVTF�USBDJOH�EFDSFBTFT�

UIF�QFSGPSNBODF�PG�ZPVS�0%#$�BQQMJDBUJPO�

'PS�B�NPSF�UIPSPVHI�FYQMBOBUJPO�PG�USBDJOH�TFF�UIF�GPMMPXJOH�

%BUB%JSFDU�,OPXMFEHFCBTF�EPDVNFOU�

IUUQ���LOPXMFEHFCBTF�EBUBEJSFDU�DPN�LCBTF�OTG�
4VQQPSU-JOL�0OMJOF��������4-

&OBCMJOH�5SBDJOH

0O�6/*9�BOE�-JOVY�UIF�<0%#$>�TFDUJPO�JO�UIF�TZTUFN�JOGPSNBUJPO�

GJMF�NVTU�JODMVEF�UIF�LFZXPSET�5SBDF�BOE�5SBDF'JMF��'PS�FYBNQMF�

Trace=1
TraceFile=odbctrace.out

*O�UIJT�FYBNQMF�USBDJOH�JT�FOBCMFE�BOE�USBDF�JOGPSNBUJPO�JT�

MPHHFE�JO�B�GJMF�OBNFE�PECDUSBDF�PVU��5P�EJTBCMF�USBDJOH�TFU�UIF�

5SBDF�WBMVF�UP���

JWUFTUMJC�EEUFTUMJC�5PPM

5IF�JWUFTUMJC�	EEUFTUMJC�GPS�UIF����CJU�ESJWFST
�UPPM�JT�QSPWJEFE�UP�

IFMQ�EJBHOPTF�DPOGJHVSBUJPO�QSPCMFNT�JO�UIF�6/*9�BOE�-JOVY�
FOWJSPONFOUT�	TVDI�BT�FOWJSPONFOU�WBSJBCMFT�OPU�DPSSFDUMZ�TFU�PS�

NJTTJOH�EBUBCBTF�DMJFOU�DPNQPOFOUT
��5IJT�UPPM�JT�JOTUBMMFE�JO�UIF�

CJO�TVCEJSFDUPSZ�JO�UIF�QSPEVDU�JOTUBMMBUJPO�EJSFDUPSZ��*U�BUUFNQUT�
UP�MPBE�B�TQFDJGJFE�0%#$�ESJWFS�BOE�QSJOUT�PVU�BMM�BWBJMBCMF�FSSPS�

JOGPSNBUJPO�JG�UIF�MPBE�GBJMT�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF

http://knowledgebase.datadirect.com/kbase.nsf/SupportLink+Online/2549739SL


%JBHOPTUJD�5PPMT ���
GPS�FYBNQMF�JG�UIF�ESJWFS�JT�JOTUBMMFE�JO��PQU�PECD�MJC�UIF�

DPNNBOE�

ivtestlib /opt/odbc/lib/ivnsk21.so

PS

ddtestlib /opt/odbc/lib/ddnsk21.so

BUUFNQUT�UP�MPBE�UIF�/4,�42-�.9�8JSF�1SPUPDPM�ESJWFS��*G�UIF�
ESJWFS�DBOOPU�CF�MPBEFE�UIF�UPPM�SFUVSOT�BO�FSSPS�NFTTBHF�

FYQMBJOJOH�XIZ�

/05&��0O�4PMBSJT�"*9�BOE�-JOVY�UIF�GVMM�QBUI�UP�UIF�ESJWFS�EPFT�

OPU�IBWF�UP�CF�TQFDJGJFE�GPS�UIF�UPPM��5IF�)1�69�WFSTJPO�PG�UIF�
UPPM�IPXFWFS�SFRVJSFT�UIF�GVMM�QBUI�

"MTP�ZPV�DBO�VTF�JWUFTUMJC�UP�DIFDL�UIF�WFSTJPO�TUSJOHT�PG�UIF�

0%#$�ESJWFS�PO�6/*9�BOE�-JOVY��4FF�i7FSTJPO�4USJOH�

*OGPSNBUJPOw�PO�QBHF ���GPS�EFUBJMT�

EFNPPECD�"QQMJDBUJPO

5IF�QSPEVDU�JT�TIJQQFE�XJUI�B�TNBMM�$�BQQMJDBUJPO�EFNPPECD�PO�

6/*9�BOE�-JOVY�UIBU�JT�VTFGVM�GPS�

O &YFDVUJOH�SELECT * FROM emp�XIFSF�&.1�JT�B�EBUBCBTF�UBCMF�

	POF�GPS�FBDI�TVQQPSUFE�EBUBCBTF
�UIBU�JT�QSPWJEFE�XJUI�UIF�
QSPEVDU��5IF�TDSJQUT�GPS�CVJMEJOH�UIF�&.1�EBUBCBTF�UBCMFT�BSF�

JO�UIF�EFNP�TVCEJSFDUPSZ�JO�UIF�QSPEVDU�JOTUBMMBUJPO�

EJSFDUPSZ�

O 5FTUJOH�EBUBCBTF�DPOOFDUJPOT�

O $SFBUJOH�SFQSPEVDJCMFT�

O 1FSTJTUJOH�EBUB�UP�BO�9.-�EBUB�GJMF��

%FNPPECD�JT�JOTUBMMFE�JO�UIF�EFNP�TVCEJSFDUPSZ�JO�UIF�QSPEVDU�

JOTUBMMBUJPO�EJSFDUPSZ��4FF�UIF�SFBENF�JO�UIF�EFNP�EJSFDUPSZ�GPS�
BO�FYQMBOBUJPO�PG�IPX�UP�CVJME�BOE�VTF�UIJT�BQQMJDBUJPO�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��� "QQFOEJY�)��%JBHOPTUJD�5PPMT�&SSPS�.FTTBHFT�BOE�5SPVCMFTIPPUJOH��
FYBNQMF�"QQMJDBUJPO

5IF�QSPEVDU�JT�TIJQQFE�XJUI�B�TNBMM�$�BQQMJDBUJPO�OBNFE�

FYBNQMF�PO�8JOEPXT�BOE�6/*9�BOE�-JOVY�UIBU�JT�VTFGVM�GPS�

O &YFDVUJOH�BOZ�UZQF�PG�42-�TUBUFNFOU

O 5FTUJOH�EBUBCBTF�DPOOFDUJPOT

O 5FTUJOH�42-�TUBUFNFOUT

O 7FSJGZJOH�ZPVS�EBUBCBTF�FOWJSPONFOU

&YBNQMF�JT�JOTUBMMFE�JO�UIF�FYBNQMF�TVCEJSFDUPSZ�JO�UIF�QSPEVDU�

JOTUBMMBUJPO�EJSFDUPSZ��4FF�UIF�SFBENF�JO�UIF�FYBNQMF�EJSFDUPSZ�

GPS�BO�FYQMBOBUJPO�PG�IPX�UP�CVJME�BOE�VTF�UIJT�BQQMJDBUJPO�

5SBOTMBUPST

%BUB%JSFDU�QSPWJEFT�B�TBNQMF�USBOTMBUPS�OBNFE��0&.�UP�"/4*��

UIBU�QSPWJEFT�B�GSBNFXPSL�GPS�DPEJOH�B�USBOTMBUJPO�MJCSBSZ�

0O�6/*9�BOE�-JOVY�TFF�UIF�SFBENF�USO�GJMF�JO�UIF��TSD�USO�

TVCEJSFDUPSZ�JO�UIF�QSPEVDU�JOTUBMMBUJPO�EJSFDUPSZ�

&SSPS�.FTTBHFT

&SSPS�NFTTBHFT�DBO�DPNF�GSPN�

O "O�0%#$�ESJWFS
O 5IF�EBUBCBTF�TZTUFN

O 5IF�0%#$�ESJWFS�NBOBHFS

"O�FSSPS�SFQPSUFE�PO�BO�0%#$�ESJWFS�IBT�UIF�GPMMPXJOH�GPSNBU�

[vendor] [ODBC_component] message
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



&SSPS�.FTTBHFT ���
ODBC_component�JT�UIF�DPNQPOFOU�JO�XIJDI�UIF�FSSPS�PDDVSSFE��

'PS�FYBNQMF�BO�FSSPS�NFTTBHF�GSPN�UIF�/4,�42-�.9�8JSF�
1SPUPDPM�ESJWFS�XPVME�MPPL�MJLF�UIJT�

[DataDirect] [ODBC NSK SQL/MX driver] Invalid precision 
specified.

*G�ZPV�SFDFJWF�UIJT�UZQF�PG�FSSPS�DIFDL�UIF�MBTU�0%#$�DBMM�NBEF�CZ�
ZPVS�BQQMJDBUJPO�GPS�QPTTJCMF�QSPCMFNT�PS�DPOUBDU�ZPVS�0%#$�

BQQMJDBUJPO�WFOEPS�

"O�FSSPS�UIBU�PDDVST�JO�UIF�EBUB�TPVSDF�JODMVEFT�UIF�EBUB�TUPSF�

OBNF�JO�UIF�GPMMPXJOH�GPSNBU�

[vendor] [ODBC_component] [data_store] message

8JUI�UIJT�UZQF�PG�NFTTBHF�ODBC_component�JT�UIF�DPNQPOFOU�UIBU�
SFDFJWFE�UIF�FSSPS�GSPN�UIF�EBUB�TUPSF�JOEJDBUFE��'PS�FYBNQMF�

ZPV�NBZ�SFDFJWF�UIF�GPMMPXJOH�NFTTBHF�GSPN�BO�/4,�EBUB�TUPSF�

[DataDirect] [ODBC NSK SQL/MX driver] [NSK] specified 
length too long

5IJT�UZQF�PG�FSSPS�JT�HFOFSBUFE�CZ�UIF�EBUBCBTF�TZTUFN��$IFDL�

ZPVS�EBUBCBTF�TZTUFN�EPDVNFOUBUJPO�GPS�NPSF�JOGPSNBUJPO�PS�

DPOTVMU�ZPVS�EBUBCBTF�BENJOJTUSBUPS��*O�UIJT�FYBNQMF�ZPV�XPVME�
DIFDL�ZPVS�/4,�EPDVNFOUBUJPO�

0O�6/*9�BOE�-JOVY�UIF�%SJWFS�.BOBHFS�JT�QSPWJEFE�CZ�

%BUB%JSFDU��'PS�FYBNQMF�BO�FSSPS�GSPN�UIF�%BUB%JSFDU�%SJWFS�

.BOBHFS�NJHIU�MPPL�MJLF�UIJT�

[DataDirect][ODBC lib] String data code page conversion 
failed.

6/*9�BOE�-JOVY�FSSPS�IBOEMJOH�GPMMPXT�UIF�9�0QFO�91(��

NFTTBHJOH�DBUBMPH�TZTUFN��-PDBMJ[FE�FSSPS�NFTTBHFT�BSF�TUPSFE�JO�

UIF�TVCEJSFDUPSZ

locale/localized_territory_directory/LC_MESSAGES
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��� "QQFOEJY�)��%JBHOPTUJD�5PPMT�&SSPS�.FTTBHFT�BOE�5SPVCMFTIPPUJOH��
XIFSF�localized_territory_directory�EFQFOET�PO�ZPVS�
MBOHVBHF�

'PS�JOTUBODF�(FSNBO�MPDBMJ[BUJPO�GJMFT�BSF�TUPSFE�JO�locale/de/
LC_MESSAGES�XIFSF�de�JT�UIF�MPDBMF�GPS�(FSNBO�

*G�MPDBMJ[FE�FSSPS�NFTTBHFT�BSF�OPU�BWBJMBCMF�GPS�ZPVS�MPDBMF�UIFO�

UIFZ�XJMM�DPOUBJO�NFTTBHF�OVNCFST�JOTUFBE�PG�UFYU��'PS�FYBNQMF�

[DataDirect] [ODBC 20101 driver] 30040

5SPVCMFTIPPUJOH

8IFO�ZPV�BSF�IBWJOH�BO�JTTVF�XIJMF�VTJOH�UIF�%BUB%JSFDU�
$POOFDU�4FSJFT�GPS�0%#$�UIF�GJSTU�UIJOH�UP�EP�JT�EFUFSNJOF�UIF�UZQF�

PG�JTTVF�UIBU�ZPV�BSF�TFFJOH�

O 4FUVQ�DPOOFDUJPO

O *OUFSPQFSBCJMJUZ�	0%#$�BQQMJDBUJPO�0%#$�ESJWFS�0%#$�%SJWFS�
.BOBHFS�BOE�PS�EBUB�TPVSDF
�

O 1FSGPSNBODF

5IJT�TFDUJPO�EFTDSJCFT�UIFTF�UISFF�UZQFT�PG�JTTVFT�QSPWJEFT�TPNF�
UZQJDBM�DBVTFT�PG�UIF�JTTVFT�MJTUT�TPNF�EJBHOPTUJD�UPPMT�UIBU�BSF�

VTFGVM�UP�USPVCMFTIPPU�UIF�JTTVFT�BOE�JO�TPNF�DBTFT�FYQMBJOT�

QPTTJCMF�BDUJPOT�ZPV�DBO�UBLF�UP�SFTPMWF�UIF�JTTVFT�

4FUVQ�$POOFDUJPO�*TTVFT

:PV�BSF�FYQFSJFODJOH�B�TFUVQ�DPOOFDUJPO�JTTVF�JG�ZPV�BSF�

FODPVOUFSJOH�BO�FSSPS�PS�IBOH�XIJMF�ZPV�BSF�USZJOH�UP�NBLF�B�
EBUBCBTF�DPOOFDUJPO�XJUI�UIF�0%#$�ESJWFS�PS�BSF�USZJOH�UP�

DPOGJHVSF�UIF�0%#$�ESJWFS�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



5SPVCMFTIPPUJOH ���
4PNF�DPNNPO�FSSPST�UIBU�BSF�SFUVSOFE�CZ�UIF�0%#$�ESJWFS�JG�

ZPV�BSF�FYQFSJFODJOH�B�TFUVQ�DPOOFDUJPO�JTTVF�BSF�

O Specified driver could not be loaded
O Data source name not found and no default driver specified
O Cannot open share library: libodbc.sl
O ORA-12203: Unable to connect to destination
O ORA-01017: invalid username/password; logon denied

5SPVCMFTIPPUJOH�UIF�*TTVF

4PNF�DPNNPO�SFBTPOT�UIBU�TFUVQ�DPOOFDUJPO�JTTVFT�PDDVS�BSF�

O 5IF�MJCSBSZ�QBUI�FOWJSPONFOU�WBSJBCMF�JT�OPU�TFU�DPSSFDUMZ�GPS�

UIF�0%#$�ESJWFS��-%@-*#3"3:@1"5)�

O 5IF�0%#$*/*�FOWJSPONFOU�WBSJBCMF�JT�OPU�TFU�DPSSFDUMZ�

O 5IF�0%#$�ESJWFS�T�DPOOFDUJPO�BUUSJCVUFT�BSF�OPU�TFU�DPSSFDUMZ�
JO�UIF�TZTUFN�JOGPSNBUJPO�GJMF�	PECD�JOJ�JO�NPTU�DBTFT
��'PS�

FYBNQMF�UIF�IPTU�OBNF�PS�QPSU�OVNCFS�BSF�OPU�DPSSFDUMZ�

DPOGJHVSFE��4FF�FBDI�JOEJWJEVBM�ESJWFS�DIBQUFS�GPS�B�MJTU�PG�
DPOOFDUJPO�TUSJOH�BUUSJCVUFT�UIBU�BSF�SFRVJSFE�GPS�FBDI�ESJWFS�

UP�DPOOFDU�QSPQFSMZ�UP�UIF�VOEFSMZJOH�EBUBCBTF�

O 5IF�EBUBCBTF�BOE�PS�MJTUFOFS�BSF�OPU�TUBSUFE�

4FF�i&OWJSPONFOU�7BSJBCMFTw�PO�QBHF ���GPS�NPSF�JOGPSNBUJPO��

4FF�BMTP�iJWUFTUMJC�5PPMw�PO�QBHF ����GPS�JOGPSNBUJPO�BCPVU�B�

IFMQGVM�EJBHOPTUJD�UPPM�

*OUFSPQFSBCJMJUZ�*TTVFT

*OUFSPQFSBCJMJUZ�JTTVFT�PDDVS�XIFO�ZPV�IBWF�B�XPSLJOH�0%#$�

BQQMJDBUJPO�JO�QMBDF��*O�UIFTF�DBTFT�UIF�JTTVF�PDDVST�JO�POF�PS�

NPSF�PG�UIF�GPMMPXJOH�DPNQPOFOUT�PG�0%#$�UIF�0%#$�
BQQMJDBUJPO�0%#$�ESJWFS�0%#$�%SJWFS�.BOBHFS�BOE�PS�EBUB�

TPVSDF��4FF�i8IBU�*T�0%#$ w�PO�QBHF ���GPS�BO�FYQMBOBUJPO�PG�

UIF�DPNQPOFOUT�PG�0%#$�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��� "QQFOEJY�)��%JBHOPTUJD�5PPMT�&SSPS�.FTTBHFT�BOE�5SPVCMFTIPPUJOH��
4PNF�DPNNPO�FYBNQMFT�PG�XIBU�ZPV�NJHIU�FYQFSJFODF�JG�ZPV�
IBWF�BO�JOUFSPQFSBCJMJUZ�JTTVF�BSF�

O 42-�TUBUFNFOUT�GBJM�UP�FYFDVUF

O %BUB�JT�SFUVSOFE�VQEBUFE�EFMFUFE�JOTFSUFE�JODPSSFDUMZ

O "�IBOH�PS�DPSF�EVNQ

5SPVCMFTIPPUJOH�UIF�*TTVF

8IFO�ZPV�FYQFSJFODF�BO�JOUFSPQFSBCJMJUZ�JTTVF�ZPV�NVTU�JTPMBUF�

JO�XIJDI�DPNQPOFOU�UIF�JTTVF�JT�PDDVSSJOH��*T�JU�BO�0%#$�
BQQMJDBUJPO�BO�0%#$�ESJWFS�BO�0%#$�%SJWFS�.BOBHFS�PS�B�EBUB�

TPVSDF�JTTVF 

5IF�GJSTU�TUFQ

'JSTU�UFTU�UP�TFF�JG�ZPVS�0%#$�BQQMJDBUJPO�JT�UIF�TPVSDF�PG�UIF�

QSPCMFN��5P�EP�UIJT�SFQMBDF�ZPVS�0%#$�BQQMJDBUJPO�XJUI�B�

TNBMMFS�TJNQMFS�BQQMJDBUJPO��*G�ZPV�DBO�SFQSPEVDF�UIF�JTTVF�VTJOH�
B�TJNQMFS�0%#$�BQQMJDBUJPO�UIFO�ZPV�LOPX�ZPVS�0%#$�

BQQMJDBUJPO�JT�OPU�UIF�DBVTF�PG�UIF�JTTVF��

0O�6/*9�BOE�-JOVY�ZPV�DBO�VTF�UIF�FYBNQMF�BQQMJDBUJPO�UIBU�JT�

TIJQQFE�XJUI�UIF�%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$��4FF�
iFYBNQMF�"QQMJDBUJPOw�PO�QBHF ����GPS�EFUBJMT�

5IF�TFDPOE�TUFQ

4FDPOE�UFTU�UP�TFF�JG�UIF�EBUB�TPVSDF�JT�UIF�TPVSDF�PG�UIF�QSPCMFN��

5P�EP�UIJT�VTF�UIF�OBUJWF�EBUBCBTF�UPPMT�UIBU�BSF�QSPWJEFE�CZ�

ZPVS�EBUBCBTF�WFOEPS�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



5SPVCMFTIPPUJOH ���
5IF�UIJSE�TUFQ

*G�ZPV�GJOE�UIBU�OFJUIFS�UIF�0%#$�BQQMJDBUJPO�OPS�UIF�EBUB�

TPVSDF�JT�UIF�TPVSDF�PG�ZPVS�QSPCMFN�ZPV�UIFO�DBO�USPVCMFTIPPU�
UIF�0%#$�ESJWFS�BOE�UIF�0%#$�%SJWFS�.BOBHFS�

*O�UIJT�DBTF�XF�SFDPNNFOE�UIBU�ZPV�DSFBUF�BO�0%#$�USBDF�MPH�TP�

UIBU�ZPV�DBO�QSPWJEF�UIJT�UP�%BUB%JSFDU�UFDIOJDBM�TVQQPSU��4FF�

i%JBHOPTUJD�5PPMTw�PO�QBHF ����GPS�EFUBJMT�

1FSGPSNBODF�*TTVFT

%FWFMPQJOH�QFSGPSNBODF�PSJFOUFE�0%#$�BQQMJDBUJPOT�JT�OPU�BO�

FBTZ�UBTL��:PV�NVTU�CF�XJMMJOH�UP�DIBOHF�ZPVS�BQQMJDBUJPO�BOE�EP�
TPNF�UFTUJOH�UP�TFF�JG�ZPVS�DIBOHFT�IFMQFE�QFSGPSNBODF��

.JDSPTPGU�T�0%#$�1SPHSBNNFS�T�3FGFSFODF�EPFT�OPU�QSPWJEF�

JOGPSNBUJPO�BCPVU�TZTUFN�QFSGPSNBODF��*O�BEEJUJPO�0%#$�
ESJWFST�BOE�UIF�0%#$�%SJWFS�.BOBHFS�EP�OPU�SFUVSO�XBSOJOHT�

XIFO�BQQMJDBUJPOT�SVO�JOFGGJDJFOUMZ��

4PNF�HFOFSBM�HVJEFMJOFT�GPS�EFWFMPQJOH�QFSGPSNBODF�PSJFOUFE�

0%#$�BQQMJDBUJPOT�JODMVEF�

O 6TF�DBUBMPH�GVODUJPOT�BQQSPQSJBUFMZ

O 3FUSJFWF�POMZ�SFRVJSFE�EBUB�

O 4FMFDU�GVODUJPOT�UIBU�PQUJNJ[F�QFSGPSNBODF

O .BOBHF�DPOOFDUJPOT�BOE�VQEBUFT

4FF�"QQFOEJY &�i1FSGPSNBODF�%FTJHO�PG�0%#$�"QQMJDBUJPOTw�PO�

QBHF ���GPS�DPNQMFUF�JOGPSNBUJPO�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��� "QQFOEJY�)��%JBHOPTUJD�5PPMT�&SSPS�.FTTBHFT�BOE�5SPVCMFTIPPUJOH��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



���
(MPTTBSZ

BQQMJDBUJPO� "O�BQQMJDBUJPO�BT�JU�SFMBUFT�UP�UIF�0%#$�TUBOEBSE�QFSGPSNT�
UBTLT�TVDI�BT��SFRVFTUJOH�B�DPOOFDUJPO�UP�B�EBUB�TPVSDF��TFOEJOH�
42-�SFRVFTUT�UP�B�EBUB�TPVSDF��QSPDFTTJOH�FSSPST��BOE�UFSNJOBUJOH�
UIF�DPOOFDUJPO�UP�B�EBUB�TPVSDF��*U�NBZ�BMTP�QFSGPSN�GVODUJPOT�
PVUTJEF�UIF�TDPQF�PG�UIF�0%#$�JOUFSGBDF�

DPOGPSNBODF 5IFSF�BSF�UXP�UZQFT�PG�DPOGPSNBODF�MFWFMT�GPS�0%#$�ESJWFST�
0%#$�"1*�BOE�0%#$�42-�HSBNNBS�	TFF�42-�(SBNNBS
��,OPXJOH�
UIF�DPOGPSNBODF�MFWFMT�IFMQT�ZPV�EFUFSNJOF�UIF�SBOHF�PG�
GVODUJPOBMJUZ�BWBJMBCMF�UISPVHI�UIF�ESJWFS�FWFO�JG�B�QBSUJDVMBS�
EBUBCBTF�EPFT�OPU�TVQQPSU�BMM�PG�UIF�GVODUJPOBMJUZ�PG�B�QBSUJDVMBS�
MFWFM�

'PS�0%#$�"1*�DPOGPSNBODF�NPTU�RVBMJUZ�0%#$�ESJWFST�TVQQPSU�
$PSF�-FWFM���BOE�B�EFGJOFE�TFU�PG�-FWFM���GVODUJPOT�EFQFOEJOH�
PO�UIF�EBUBCBTF�CFJOH�BDDFTTFE�

DPOOFDUJPO�TUSJOH "�TUSJOH�QBTTFE�JO�DPEF�UIBU�TQFDJGJFT�DPOOFDUJPO�JOGPSNBUJPO�
EJSFDUMZ�UP�UIF�%SJWFS�.BOBHFS�BOE�ESJWFS�

EBUB�TPVSDF "�EBUB�TPVSDF�JODMVEFT�CPUI�UIF�TPVSDF�PG�EBUB�JUTFMG�TVDI�BT�
SFMBUJPOBM�EBUBCBTF�B�GMBU�GJMF�EBUBCBTF�PS�FWFO�B�UFYU�GJMF�BOE�
UIF�DPOOFDUJPO�JOGPSNBUJPO�OFDFTTBSZ�GPS�BDDFTTJOH�UIF�EBUB��
$POOFDUJPO�JOGPSNBUJPO�NBZ�JODMVEF�TVDI�UIJOHT�BT�TFSWFS�
MPDBUJPO�EBUBCBTF�OBNF�MPHPO�*%�BOE�PUIFS�ESJWFS�PQUJPOT��
%BUB�TPVSDF�JOGPSNBUJPO�JT�VTVBMMZ�TUPSFE�JO�B�%4/�	TFF�%BUB�
4PVSDF�/BNF
�

ESJWFS "O�0%#$�ESJWFS�DPNNVOJDBUFT�XJUI�UIF�BQQMJDBUJPO�UISPVHI�UIF�
%SJWFS�.BOBHFS�BOE�QFSGPSNT�UBTLT�TVDI�BT��FTUBCMJTIJOH�B�
DPOOFDUJPO�UP�B�EBUB�TPVSDF��TVCNJUUJOH�SFRVFTUT�UP�UIF�EBUB�
TPVSDF��USBOTMBUJOH�EBUB�UP�BOE�GSPN�PUIFS�GPSNBUT��SFUVSOJOH�
SFTVMUT�UP�UIF�BQQMJDBUJPO��BOE�GPSNBUUJOH�FSSPST�JOUP�B�TUBOEBSE�
DPEF�BOE�SFUVSOJOH�UIFN�UP�UIF�BQQMJDBUJPO�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��� �(MPTTBSZ
%SJWFS�.BOBHFS 5IF�NBJO�QVSQPTF�PG�UIF�%SJWFS�.BOBHFS�JT�UP�MPBE�ESJWFST�GPS�UIF�
BQQMJDBUJPO��5IF�%SJWFS�.BOBHFS�BMTP�QSPDFTTFT�0%#$�
JOJUJBMJ[BUJPO�DBMMT�BOE�NBQT�EBUB�TPVSDFT�UP�B�TQFDJGJD�ESJWFS�

%4/�	%BUB�4PVSDF�
/BNF


"�%4/�TUPSFT�UIF�EBUB�TPVSDF�JOGPSNBUJPO�	TFF�%BUB�4PVSDF
�
OFDFTTBSZ�GPS�UIF�%SJWFS�.BOBHFS�UP�DPOOFDU�UP�UIF�EBUBCBTF��5IJT�
DBO�CF�DPOGJHVSFE�FJUIFS�UISPVHI�UIF�0%#$�"ENJOJTUSBUPS�PS�JO�B�
%4/�GJMF��0O�8JOEPXT�UIF�JOGPSNBUJPO�JT�DBMMFE�B�TZTUFN�PS�VTFS�
%4/�BOE�JT�TUPSFE�JO�UIF�3FHJTUSZ��%BUB�TPVSDF�JOGPSNBUJPO�DBO�
BMTP�CF�TUPSFE�JO�UFYU�DPOGJHVSBUJPO�GJMFT�BT�JT�UIF�DBTF�PO�6/*9��
"QQMJDBUJPOT�EFQMPZFE�JO�UIF�HMPCBM�BTTFNCMZ�DBDIF�NVTU�IBWF�B�
TUSPOH�OBNF�UP�IBOEMF�OBNF�BOE�WFSTJPO�DPOGMJDUT��

JOEFY "�EBUBCBTF�TUSVDUVSF�VTFE�UP�JNQSPWF�UIF�QFSGPSNBODF�PG�
EBUBCBTF�BDUJWJUZ��"�EBUBCBTF�UBCMF�DBO�IBWF�POF�PS�NPSF�JOEFYFT�
BTTPDJBUFE�XJUI�JU�

JTPMBUJPO�MFWFM "O�JTPMBUJPO�MFWFM�SFQSFTFOUT�B�QBSUJDVMBS�MPDLJOH�TUSBUFHZ�
FNQMPZFE�JO�UIF�EBUBCBTF�TZTUFN�UP�JNQSPWF�EBUB�
DPOTJTUFODZ�5IF�IJHIFS�UIF�JTPMBUJPO�MFWFM�OVNCFS�UIF�NPSF�
DPNQMFY�UIF�MPDLJOH�TUSBUFHZ�CFIJOE�JU��5IF�JTPMBUJPO�MFWFM�
QSPWJEFE�CZ�UIF�EBUBCBTF�EFUFSNJOFT�IPX�B�USBOTBDUJPO�IBOEMFT�
EBUB�DPOTJTUFODZ�

5IF�"NFSJDBO�/BUJPOBM�4UBOEBSET�*OTUJUVUF�	"/4*
�EFGJOFT�GPVS�
JTPMBUJPO�MFWFMT�

O 3FBE�VODPNNJUUFE�	�

O 3FBE�DPNNJUUFE�	�


O 3FQFBUBCMF�SFBE�	�


O 4FSJBMJ[BCMF�	�


MPDLJOH�MFWFM -PDLJOH�JT�B�EBUBCBTF�PQFSBUJPO�UIBU�SFTUSJDUT�B�VTFS�GSPN�
BDDFTTJOH�B�UBCMF�PS�SFDPSE��-PDLJOH�JT�VTFE�JO�TJUVBUJPOT�XIFSF�
NPSF�UIBO�POF�VTFS�NJHIU�USZ�UP�VTF�UIF�TBNF�UBCMF�BU�UIF�TBNF�
UJNF��#Z�MPDLJOH�UIF�UBCMF�PS�SFDPSE�UIF�TZTUFN�JOTVSFT�UIBU�POMZ�
POF�VTFS�BU�B�UJNF�DBO�BGGFDU�UIF�EBUB�

42-�(SBNNBS 0%#$�EFGJOFT�B�DPSF�HSBNNBS�UIBU�SPVHIMZ�DPSSFTQPOET�UP�UIF�
9�0QFO�BOE�42-�"DDFTT�(SPVQ�42-�$"&�TQFDJGJDBUJPO�	����
��
0%#$�BMTP�EFGJOFT�B�NJOJNVN�HSBNNBS�UP�NFFU�B�CBTJD�MFWFM�PG�
0%#$�DPOGPSNBODF�BOE�BO�FYUFOEFE�HSBNNBS�UP�QSPWJEF�GPS�
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



�(MPTTBSZ ���
DPNNPO�%#.4�FYUFOTJPOT�UP�42-��5IF�GPMMPXJOH�MJTU�TVNNBSJ[FT�
UIF�HSBNNBS�JODMVEFE�JO�FBDI�DPOGPSNBODF�MFWFM�

.JOJNVN�42-�(SBNNBS��

t %BUB�%FGJOJUJPO�-BOHVBHF�	%%-
��$3&"5&�5"#-&�BOE�

%301�5"#-&��

t %BUB�.BOJQVMBUJPO�-BOHVBHF�	%.-
��TJNQMF�4&-&$5�
*/4&35�61%"5&�4&"3$)&%�BOE�%&-&5&�4&"3$)&%��

t &YQSFTTJPOT��TJNQMF�	TVDI�BT�"���#���$
��

t %BUB�UZQFT��$)"3�7"3$)"3�PS�-0/(�7"3$)"3��

$PSF�42-�(SBNNBS��

t .JOJNVN�42-�HSBNNBS�BOE�EBUB�UZQFT��

t %%-��"-5&3�5"#-&�$3&"5&�*/%&9�%301�*/%&9�$3&"5&�
7*&8�%301�7*&8�(3"/5�BOE�3&70,&��

t %.-��GVMM�4&-&$5��

t &YQSFTTJPOT��TVCRVFSZ�TFU�GVODUJPOT�TVDI�BT�46.�BOE�
.*/��

t %BUB�UZQFT��%&$*."-�/6.&3*$�4."--*/5�*/5&(&3�

3&"-�'-0"5�%06#-&�13&$*4*0/�

&YUFOEFE�42-�(SBNNBS��

t .JOJNVN�BOE�$PSF�42-�HSBNNBS�BOE�EBUB�UZQFT��

t %.-��PVUFS�KPJOT�QPTJUJPOFE�61%"5&�QPTJUJPOFE�%&-&5&�
4&-&$5�'03�61%"5&�BOE�VOJPOT��

t &YQSFTTJPOT��TDBMBS�GVODUJPOT�TVDI�BT�46#453*/(�BOE�"#4�

EBUF�UJNF�BOE�UJNFTUBNQ�MJUFSBMT��
t %BUB�UZQFT��#*5�5*/:*/5�#*(*/5�#*/"3:�7"3#*/"3:�

-0/(�7"3#*/"3:�%"5&�5*.&�5*.&45".1�

t #BUDI�42-�TUBUFNFOUT�
t 1SPDFEVSF�DBMMT��

6OJDPEF 6OJDPEF�EFWFMPQFE�CZ�UIF�6OJDPEF�$POTPSUJVN�JT�B�TUBOEBSE�
UIBU�BUUFNQUT�UP�QSPWJEF�VOJRVF�DPEJOH�GPS�BMM�JOUFSOBUJPOBM�
MBOHVBHF�DIBSBDUFST��5IF�DVSSFOU�OVNCFS�PG�TVQQPSUFE�
DIBSBDUFST�JT�PWFS�������
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��� �(MPTTBSZ
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



���
*OEFY

"

"VUI4US ��

#

CJOEJOH�EZOBNJD�QBSBNFUFST ��
CJOEJOH�42-�TUBUFNFOUT ��

$

DBUBMPH�GVODUJPOT�VTJOH ��
DMJFOU�DPEF�QBHF

4FF�DPEF�QBHFT
DPEF�QBHFT�*"/""QQ$PEF1BHF�BUUSJCVUF ��
DPOOFDUJPO�TUSJOH�BUUSJCVUFT���
DPOOFDUJPOT�TVQQPSUFE ��
DPOWFOUJPOT�UZQPHSBQIJDBM ��

%

EBUB�TPVSDF
DPOGJHVSBUJPO�PO�6/*9�BOE�-JOVY ��
DPOGJHVSJOH�/4,�42-�.9�8JSF�1SPUPDPM ��
DPOOFDUJOH�WJB�DPOOFDUJPO�TUSJOH�/4,�42-�

.9�8JSF�1SPUPDPM ��
EBUB�UZQFT�/4,�42-�.9�8JSF�1SPUPDPM ��
%BUB4PVSDF/BNF ��
EBUF�BOE�UJNF�GVODUJPOT ��
EEUFTUMJC�UPPM ��
EFCVHHJOH ���

EFNP�UPPM�9.-�QFSTJTUFODF ��
EFNPPECD�BQQMJDBUJPO ��
EPDVNFOUBUJPO�BCPVU ��
ESJWFS�SFRVJSFNFOUT ��
ESJWFS�WFSTJPO�TUSJOH�JOGPSNBUJPO ��
EZOBNJD�QBSBNFUFST�CJOEJOH ��

&

FOWJSPONFOU�TQFDJGJD�JOGPSNBUJPO ��
FSSPS�NFTTBHFT

HFOFSBM ���
6/*9�BOE�-JOVY ���

FYBNQMF�BQQMJDBUJPO ���

'

GJMF�EBUB�TPVSDFT ���
'JMF�%4/ ���

(

HMPTTBSZ ���

)

)PTU/BNF ��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



��� *OEFY
*

*"/""QQ$PEF1BHF ��
JNQSPWJOH

EBUBCBTF�QFSGPSNBODF ��
JOEFY�QFSGPSNBODF ��
KPJO�QFSGPSNBODF ��
0%#$�BQQMJDBUJPO�QFSGPSNBODF ��, ���
SFDPSE�TFMFDUJPO�QFSGPSNBODF ��

JOEFYFT
EFDJEJOH�XIJDI�UP�DSFBUF ��
JNQSPWJOH�QFSGPSNBODF ��

JOEFYJOH�NVMUJQMF�GJFMET ��
JTPMBUJPO�MFWFMT�BOE�EBUB�DPOTJTUFODZ

DPNQBSFE ��
EJSUZ�SFBET ��
OPO�SFQFBUBCMF�SFBET ��
QIBOUPN�SFBET ��

JTPMBUJPO�MFWFMT�BCPVU ��
JTPMBUJPO�MFWFMT ��
JTPMBUJPO�MFWFMT�TQFDJGJD

SFBE�DPNNJUUFE ��
SFBE�VODPNNJUUFE ��
SFQFBUBCMF�SFBE ��
TFSJBMJ[BCMF ��

JWUFTUMJC�UPPM ��, ���

-

MPDLJOH�MFWFMT�/4,�42-�.9�8JSF�1SPUPDPM ��
MPDLJOH�NPEFT�BOE�MFWFMT ��

/

/4,�42-�.9�8JSF�1SPUPDPM�ESJWFS
DPOOFDUJPO�TUSJOH�BUUSJCVUFT ��
DPOOFDUJPOT�TVQQPSUFE ��

EBUB�TPVSDF
DPOGJHVSJOH ��
DPOOFDUJOH�WJB�DPOOFDUJPO�TUSJOH ��

EBUB�UZQFT ��
ESJWFS�SFRVJSFNFOUT ��
JTPMBUJPO�MFWFMT ��
MPDLJOH�MFWFMT ��
0%#$�DPOGPSNBODF ��
QFSTJTUJOH�SFTVMU�TFU�BT�9.- ��
42-�HSBNNBS�TVQQPSUFE ��
TUBUFNFOUT�TVQQPSUFE ��

/TL$BUBMPH ��
/TL%BUBTPVSDF ��
/TL4DIFNB ��
/TL5SBOTBDUJPO*TPMBUJPO-FWFM ��
/TL8JOEPX5FYU ��
OVNFSJD�GVODUJPOT ��

0

0%#$
"1*�GVODUJPOT ��
EFTJHOJOH�GPS�QFSGPSNBODF ��, ���
TDBMBS�GVODUJPOT ��

0%#$�DPOGPSNBODF ��
0%#$�5SBDF ���
0&.�UP�"/4*�USBOTMBUJPO ���

1

QFSGPSNBODF�JNQSPWJOH
EBUBCBTF ��
JOEFY ��
KPJO ��
SFDPSE�TFMFDUJPO ��

QFSTJTUJOH�B�SFTVMU�TFU�BT�9.- ��
1PSU/VNCFS ��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF



*OEFY ���
4

TDBMBS�GVODUJPOT�0%#$ ��
TUBUFNFOUT�TVQQPSUFE ��
TUSJOH�GVODUJPOT ��
TZTUFN�GVODUJPOT ��
TZTUFN�JOGPSNBUJPO�GJMF�	�PECD�JOJ
 ��

5

UISFBEJOH�PWFSWJFX ��
UJNF�GVODUJPOT ��
USBDF�MPH ���
USBDJOH ���
USBOTMBUPS�JO�UIF�6/*9�FOWJSPONFOU ���
USPVCMFTIPPUJOH ���
UZQPHSBQIJDBM�DPOWFOUJPOT ��

6

6/*9�BOE�-JOVY
DPEF�QBHFT�*"/""QQ$PEF1BHF�

BUUSJCVUF ��
EBUB�TPVSDF�DPOGJHVSBUJPO ��
ESJWFS�/4,�42-�.9�8JSF�1SPUPDPM ��
FOWJSPONFOU

EEUFTUMJC�UPPM ��
JOUSPEVDUJPO ��
JWUFTUMJC�UPPM ��
TZTUFN�JOGPSNBUJPO�GJMF�	�PECD�JOJ
 ��
USBOTMBUPST ��, ���
WBSJBCMFT ��

FSSPS�NFTTBHFT ���
TZTUFN�SFRVJSFNFOUT ��

6TFS*% ��

7

WFSTJPO�TUSJOH�JOGPSNBUJPO�ESJWFS ��
%BUB%JSFDU�$POOFDU�4FSJFT�GPS�0%#$�6TFS�T�(VJEF�BOE�3FGFSFODF


	Table of Contents
	List of Tables
	Preface
	Using this Book
	Conventions Used in this Book
	Typographical Conventions

	About the Product Documentation

	1 Quick Start Connect
	Configuring and Connecting on UNIX and Linux
	Environment Setup
	Test Loading the Driver
	Configuring a Data Source in the System Information File
	Testing the Connection


	2 Using The Product
	What Is ODBC?
	How Does It Work?
	Why Do Application Developers Need ODBC?

	Environment-Specific Information
	For UNIX and Linux Users

	Binding Parameter Markers
	Version String Information
	getFileVersionString Function

	Retrieving Data Type Information

	3 The NSK SQL/MX Wire Protocol Driver
	Driver Requirements
	Configuring Data Sources
	Connecting to a Data Source Using a Connection String
	Data Types
	Persisting a Result Set as an XML Data File
	Using the XML Persistence Demo Tool

	Isolation and Lock Levels Supported
	ODBC Conformance Level
	Number of Connections and Statements Supported

	A ODBC API and Scalar Functions
	API Functions
	Scalar Functions
	String Functions
	Numeric Functions
	Date and Time Functions
	System Functions


	B Locking and Isolation Levels
	Locking
	Isolation Levels
	Locking Modes and Levels

	C Threading
	Driver Threading Information

	D Using Indexes
	Introduction
	Improving Record Selection Performance
	Indexing Multiple Fields
	Deciding Which Indexes to Create
	Improving Join Performance

	E Performance Design of ODBC Applications
	Using Catalog Functions
	Minimizing the Use of Catalog Functions
	Avoiding Search Patterns
	Using a Dummy Query to Determine Table Characteristics

	Retrieving Data
	Retrieving Long Data
	Reducing the Size of Data Retrieved
	Using Bound Columns
	Using SQLExtendedFetch Instead of SQLFetch
	Choosing the Right Data Type

	Selecting ODBC Functions
	Using SQLPrepare/SQLExecute and SQLExecDirect
	Using Arrays of Parameters
	Using the Cursor Library

	Managing Connections and Updates
	Managing Connections
	Managing Commits in Transactions
	Choosing the Right Transaction Model
	Using Positional Updates and Deletes
	Using SQLSpecialColumns


	F Values for IANAAppCodePage Connection String Attribute
	G The UNIX/Linux Environments
	Environment Variables
	Required Environment Variables
	ODBCINI

	The ivtestlib/ddtestlib Tool
	Data Source Configuration
	Translators
	Sample System Information File

	demoodbc
	example
	DSN-less Connections
	File Data Sources
	UTF-16 Applications on UNIX and Linux

	H Diagnostic Tools, Error Messages, and Troubleshooting
	Diagnostic Tools
	ODBC Trace
	ivtestlib/ddtestlib Tool
	demoodbc Application
	example Application
	Translators

	Error Messages
	Troubleshooting
	Setup/Connection Issues
	Interoperability Issues
	Performance Issues


	Glossary
	Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	L
	N
	O
	P
	S
	T
	U
	V


