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Chapter 1Using the API Guide

7KH�,QWHU%DVH�$3,�*XLGH�LV�D�WDVN�RULHQWHG�H[SODQDWLRQ�RI�KRZ�WR�ZULWH��SUHSURFHVV��FRPSLOH��
DQG�OLQN�GDWDEDVH�DSSOLFDWLRQV�XVLQJ�WKH�,QWHU%DVH�$SSOLFDWLRQV�3URJUDPPLQJ�,QWHUIDFH�
�$3,���DQG�D�KRVW�SURJUDPPLQJ�ODQJXDJH��HLWKHU�&�RU�&����
7KLV�FKDSWHU�GHVFULEHV�ZKR�VKRXOG�UHDG�WKLV�ERRN��DQG�SURYLGHV�D�EULHI�RYHUYLHZ�
RI�LWV�FKDSWHUV�

Who should use this guide
7KH�,QWHU%DVH�$3,�*XLGH�LV�LQWHQGHG�IRU�NQRZOHGJHDEOH�GDWDEDVH�DSSOLFDWLRQV�SURJUDPPHUV��
,W�DVVXPHV�IXOO�NQRZOHGJH�RI�

g 64/�DQG�G\QDPLF�64/��'64/��
g 5HODWLRQDO�GDWDEDVH�SURJUDPPLQJ�
g &�SURJUDPPLQJ�
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CHAPTER 1 USING THE API GUIDE
Topics covered in this guide
7KH�$3,�*XLGH�LV�GLYLGHG�LQWR�WZR�SDUWV�

g $�WDVN�RULHQWHG�XVHU·V�JXLGH�WKDW�H[SODLQV�KRZ�WR�XVH�$3,�IXQFWLRQ�FDOOV�WR�SHUIRUP�UHODWHG�
GDWDEDVH�WDVNV��VXFK�DV�DWWDFKLQJ�WR�DQG�GHWDFKLQJ�IURP�D�GDWDEDVH�

g $Q�$3,�IXQFWLRQ�FDOO�UHIHUHQFH�WKDW�GHVFULEHV�WKH�SXUSRVH�RI�HDFK�IXQFWLRQ��LWV�V\QWD[��LWV�
SDUDPHWHUV��UHTXLUHPHQWV��UHVWULFWLRQV��DQG�UHWXUQ�YDOXHV��DV�ZHOO�DV�H[DPSOHV�RI�XVH�DQG�
FURVV�UHIHUHQFHV�WR�UHODWHG�IXQFWLRQV�

7KH�IROORZLQJ�WDEOH�OLVWV�WKH�WDVN�RULHQWHG�FKDSWHUV�LQ�WKH�$3,�*XLGH�DQG�SURYLGHV�D�EULHI�
GHVFULSWLRQ�RI�WKHP�

Chapter Description

Chapter 2, “Application Requirements” Describes support structures and elements common to programming with 
API calls

Chapter 3, “Programming with the InterBase API” Describes special requirements for programming InterBase applications 
with the InterBase API

Chapter 4, “Working with Databases” Describes how to attach to and detach from databases, and how to request 
information about attachments

Chapter 5, “Working with Transactions” Explains how to start transactions in different modes, and how to commit 
them or roll them back

Chapter 6, “Working with Dynamic SQL” Describes how to process DSQL data definition and data manipulation 
statements using API calls

Chapter 7, “Working with Blob Data” Describes how to select, insert, update, and delete Blob data in applications

Chapter 8, “Working with Array Data” Describes how to select, insert, update, and delete array data in applications

Chapter 9, “Working with Conversions” Describes how to select, insert, update, and delete DATE data in 
applications, and how to reverse the byte order of numbers with 
isc_vax_integer()

Chapter 10, “Handling Error Conditions” Describes how to trap and handle database errors in applications

Chapter 11, “Working with Events” Explains how triggers interact with applications and describes how to 
register interest in events, wait on them, and respond to them in 
applications

TABLE 1.1 API Guide chapters 
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SAMPLE DATABASE AND APPLICATIONS
Sample database and applications
7KH�,QWHU%DVH�([DPSOHV�VXEGLUHFWRU\�FRQWDLQV�D�VDPSOH�GDWDEDVH�DQG�VDPSOH�DSSOLFDWLRQ�
VRXUFH�FRGH��7KH�H[DPSOHV�LQ�WKLV�$3,�*XLGH�PDNH�XVH�RI�WKLV�VDPSOH�GDWDEDVH�DQG�VRXUFH�
FRGH�ZKHUHYHU�SRVVLEOH�

Chapter 12, “API Function Reference” Describes the syntax of each function call in detail.

Appendix A, “InterBase Document Conventions” Lists typefaces and special characters used in this book to describe syntax 
and identify object types.

Appendix B, “Data Structures” Lists and describes the data structures, constants, and buffers that are 
defined in ibase.h.

Chapter Description

TABLE 1.1 API Guide chapters   (continued)
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CHAPTER

2
Chapter 2Application Requirements

7KLV�FKDSWHU�VXPPDUL]HV�SURJUDPPLQJ�UHTXLUHPHQWV�IRU�XVLQJ�FDWHJRULHV�RI�$3,�IXQFWLRQV�
LQ�GDWDEDVH�DSSOLFDWLRQV��DQG�SURYLGHV�FURVV�UHIHUHQFHV�WR�PRUH�GHWDLOHG�LQIRUPDWLRQ�LQ�ODWHU�
FKDSWHUV�

$OO�$3,�DSSOLFDWLRQV�PXVW�XVH�FHUWDLQ�$3,�IXQFWLRQV�DQG�VXSSRUW�VWUXFWXUHV��)RU�H[DPSOH��DOO�
DSSOLFDWLRQV�FRQQHFW�WR�DW�OHDVW�RQH�GDWDEDVH��DQG�UXQ�DW�OHDVW�RQH�WUDQVDFWLRQ��$OO�
DSSOLFDWLRQV��WKHUHIRUH��PXVW�GHFODUH�DQG�LQLWLDOL]H�GDWDEDVH�KDQGOHV�DQG�WUDQVDFWLRQ�KDQGOHV��
7KH\�PD\�DOVR�QHHG�WR�GHFODUH�DQG�SRSXODWH�GDWDEDVH�SDUDPHWHU�EXIIHUV��'3%V��DQG�
WUDQVDFWLRQ�SDUDPHWHU�EXIIHUV��73%V���7KLV�FKDSWHU�RXWOLQHV�WKRVH�UHTXLUHPHQWV��DQG�SRLQWV�
\RX�WR�PRUH�GHWDLOHG�LQIRUPDWLRQ�ODWHU�LQ�WKLV�ERRN�

6RPH�$3,�DSSOLFDWLRQV�PD\�XVH�VSHFLILF�$3,�IXQFWLRQV��VXFK�DV�WKH�IXQFWLRQV�WKDW�SHUPLW�DQ�
DSSOLFDWLRQ�WR�SURFHVV�G\QDPLF�64/��'64/��VWDWHPHQWV��7KHVH�DSSOLFDWLRQV�KDYH�DGGLWLRQDO�
UHTXLUHPHQWV�WKDW�DUH�DOVR�RXWOLQHG�LQ�WKLV�FKDSWHU�DORQJ�ZLWK�SRLQWHUV�WR�PRUH�GHWDLOHG�
LQIRUPDWLRQ�HOVHZKHUH�LQ�WKLV�ERRN�
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CHAPTER 2 APPLICATION REQUIREMENTS
Requirements for all applications
7KH�IROORZLQJ�VHFWLRQV�RXWOLQH�WKHVH�UHTXLUHPHQWV�IRU�DOO�$3,�DSSOLFDWLRQV�

g ,QFOXGLQJ�LEDVH�K
g'DWDEDVH�UHTXLUHPHQWV
g 7UDQVDFWLRQ�UHTXLUHPHQWV

Including ibase.h
7KH�,QWHU%DVH�VXEGLUHFWRU\��LQFOXGH��FRQWDLQV�WKH�LEDVH�K�KHDGHU�ILOH��ZKLFK�VKRXOG�EH�LQFOXGHG�
LQ�DOO�VRXUFH�FRGH�PRGXOHV�IRU�$3,�DSSOLFDWLRQV��LEDVH�K�FRQWDLQV�$3,�IXQFWLRQ�SURWRW\SHV��,W�
DOVR�FRQWDLQV�VWUXFWXUH�W\SHGHIV��SDUDPHWHU�GHILQLWLRQV��DQG�PDFURV�UHTXLUHG�E\�YDULRXV�$3,�
IXQFWLRQV�

7R�LQFOXGH�LEDVH�K�LQ�D�VRXUFH�FRGH�PRGXOH��LQVHUW�WKH�IROORZLQJ��LQFOXGH�QHDU�WKH�VWDUW�RI�WKH�
VRXUFH�FRGH�

#include <ibase.h>

,I�LEDVH�K�LV�QRW�RQ�\RXU�FRPSLOHU·V�VHDUFK�SDWK��\RX�PD\�QHHG�WR�SURYLGH�D�IXOO�SDWK�
VSHFLILFDWLRQ�DQG�HQFORVH�WKH�ILOH�QDPH�LQ�TXRWDWLRQ�PDUNV��

)DLOXUH�WR�LQFOXGH�LEDVH�K�FDQ�SUHYHQW�WKH�VXFFHVVIXO�FRPSLODWLRQ�DQG�OLQNLQJ�RI�DQ�DSSOLFDWLRQ�

Database requirements
$OO�DSSOLFDWLRQV�WKDW�ZRUN�ZLWK�GDWDEDVHV�PXVW�SURYLGH�RQH�GDWDEDVH�KDQGOH�IRU�HDFK�GDWDEDVH�
WR�EH�DFFHVVHG��$�GDWDEDVH�KDQGOH�LV�D�ORQJ�SRLQWHU�WKDW�LV�XVHG�LQ�$3,�IXQFWLRQV�WR�DWWDFK�WR�D�
GDWDEDVH�DQG�WR�UHIHUHQFH�LW�LQ�VXEVHTXHQW�$3,�FDOOV��7KH�,QWHU%DVH�KHDGHU�ILOH��LEDVH�K��
FRQWDLQV�D��GHILQH�XVHIXO�IRU�GHFODULQJ�GDWDEDVH�KDQGOHV�

:KHQ�HVWDEOLVKLQJ�D�FRQQHFWLRQ�WR�D�GDWDEDVH��RSWLRQDO�GDWDEDVH�DWWDFKPHQW�FKDUDFWHULVWLFV��
VXFK�DV�D�XVHU�QDPH�DQG�SDVVZRUG�FRPELQDWLRQ��FDQ�EH�SDVVHG�WR�WKH�DWWDFKPHQW�WKURXJK�D�
GDWDEDVH�SDUDPHWHU�EXIIHU��'3%���8VXDOO\��RQH�'3%�LV�VHW�XS�IRU�HDFK�GDWDEDVH�DWWDFKPHQW��
DOWKRXJK�GDWDEDVH�DWWDFKPHQWV�FDQ�DOVR�VKDUH�D�'3%�

4 'HFODULQJ�GDWDEDVH�KDQGOHV
$�GDWDEDVH�KDQGOH�PXVW�EH�GHFODUHG�DQG�LQLWLDOL]HG�WR�]HUR�EHIRUH�XVH��7KH�IROORZLQJ�FRGH�
LOOXVWUDWHV�KRZ�WR�GHFODUH�DQG�LQLWLDOL]H�D�GDWDEDVH�KDQGOH�

#include <ibase.h>
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REQUIREMENTS FOR ALL APPLICATIONS
. . .

/* Declare a database handle. */

isc_db_handle db1;

. . .

/* Initialize the handle. */

db1 = 0L;

)RU�PRUH�LQIRUPDWLRQ�DERXW�GHFODULQJ��LQLWLDOL]LQJ��DQG�XVLQJ�GDWDEDVH�KDQGOHV��VHH�&KDSWHU�
���´:RUNLQJ�ZLWK�'DWDEDVHV�µ

4 6HWWLQJ�XS�D�'3%
$�'3%�LV�D�E\WH�DUUD\�GHVFULELQJ�RSWLRQDO�GDWDEDVH�DWWDFKPHQW�FKDUDFWHULVWLFV��$�'3%�PXVW�
EH�VHW�XS�DQG�SRSXODWHG�EHIRUH�DWWDFKLQJ�WR�D�GDWDEDVH��3DUDPHWHUV�WKDW�FDQ�EH�SDVVHG�WR�WKH�
'3%�DUH�GHILQHG�LQ�LEDVH�K�

)RU�PRUH�LQIRUPDWLRQ�DERXW�VHWWLQJ�XS��SRSXODWLQJ��DQG�XVLQJ�D�'3%��VHH�&KDSWHU����
´:RUNLQJ�ZLWK�'DWDEDVHV�µ

Transaction requirements
$OO�DSSOLFDWLRQV�PXVW�SURYLGH�RQH�WUDQVDFWLRQ�KDQGOH�IRU�HDFK�WUDQVDFWLRQ�WR�EH�DFFHVVHG��$�
WUDQVDFWLRQ�KDQGOH�LV�D�ORQJ�SRLQWHU�WKDW�LV�XVHG�LQ�$3,�IXQFWLRQV�WR�VWDUW�D�WUDQVDFWLRQ�DQG�WR�
UHIHUHQFH�LW�LQ�VXEVHTXHQW�$3,�FDOOV��7KH�,QWHU%DVH�KHDGHU�ILOH��LEDVH�K��FRQWDLQV�D��GHILQH�
XVHIXO�IRU�GHFODULQJ�WUDQVDFWLRQ�KDQGOHV�

:KHQ�VWDUWLQJ�D�WUDQVDFWLRQ��RSWLRQDO�WUDQVDFWLRQ�FKDUDFWHULVWLFV��VXFK�DV�DFFHVV�PHWKRG�DQG�
LVRODWLRQ�OHYHO��FDQ�EH�SDVVHG�WR�WKH�VWDUW�XS�FDOO�WKURXJK�D�WUDQVDFWLRQ�SDUDPHWHU�EXIIHU�
�73%���8VXDOO\��RQH�73%�LV�VHW�XS�IRU�HDFK�WUDQVDFWLRQ��DOWKRXJK�WUDQVDFWLRQV�ZLWK�WKH�VDPH�
RSHUDWLQJ�FKDUDFWHULVWLFV�FDQ�DOVR�VKDUH�D�73%�

4 'HFODULQJ�WUDQVDFWLRQ�KDQGOHV
$�WUDQVDFWLRQ�KDQGOH�PXVW�EH�GHFODUHG�DQG�LQLWLDOL]HG�WR�]HUR�EHIRUH�XVH��7KH�IROORZLQJ�FRGH�
LOOXVWUDWHV�KRZ�WR�GHFODUH�DQG�LQLWLDOL]H�D�WUDQVDFWLRQ�KDQGOH�

#include "ibase.h"

. . .

/* Declare a transaction handle. */

isc_tr_handle tr1;

. . .

/* Initialize the handle. */

tr1 = 0L;
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CHAPTER 2 APPLICATION REQUIREMENTS
)RU�PRUH�LQIRUPDWLRQ�DERXW�GHFODULQJ��LQLWLDOL]LQJ��DQG�XVLQJ�WUDQVDFWLRQ�KDQGOHV��VHH�&KDSWHU�
���´:RUNLQJ�ZLWK�7UDQVDFWLRQV�µ

4 6HWWLQJ�XS�D�73%
$�73%�LV�D�E\WH�DUUD\�FRQWDLQLQJ�SDUDPHWHUV�WKDW�GHVFULEH�RSWLRQDO�WUDQVDFWLRQ�FKDUDFWHULVWLFV��
,Q�WKHVH�FDVHV��WKH�73%�PXVW�EH�VHW�XS�DQG�SRSXODWHG�EHIRUH�VWDUWLQJ�D�WUDQVDFWLRQ��
3DUDPHWHUV�WKDW�FDQ�EH�SDVVHG�WR�WKH�73%�DUH�GHILQHG�LQ�LEDVH�K�

)RU�PRUH�LQIRUPDWLRQ�DERXW�VHWWLQJ�XS��SRSXODWLQJ��DQG�XVLQJ�D�73%��VHH�&KDSWHU����
´:RUNLQJ�ZLWK�7UDQVDFWLRQV�µ

Additional requirements
7KH�IROORZLQJ�VHFWLRQV�RXWOLQH�SRVVLEOH�DGGLWLRQDO�UHTXLUHPHQWV�IRU�$3,�DSSOLFDWLRQV�
GHYHORSHG�RQ�FHUWDLQ�V\VWHP�SODWIRUPV��VXFK�DV�0LFURVRIW�:LQGRZV��DQG�IRU�JHQHUDO�FODVVHV�
RI�$3,�IXQFWLRQV��VXFK�DV�WKRVH�WKDW�SURFHVV�'64/�VWDWHPHQWV�

Microsoft Windows requirements
,QWHU%DVH�FOLHQW�DSSOLFDWLRQV�IRU�0LFURVRIW�:LQGRZV�KDYH�SURJUDPPLQJ�UHTXLUHPHQWV�
VSHFLILF�WR�WKDW�HQYLURQPHQW�DQG�WKH�&�&���FRPSLOHUV�DYDLODEOH�WKHUH��

7KH�,QWHU%DVH�KHDGHU�ILOH��LEDVH�K��SURYLGHV�SURWRW\SHV�RI�DOO�$3,�IXQFWLRQV��)RU�:LQGRZV�
DSSOLFDWLRQV��WKHVH�SURWRW\SHV�PDNH�XVH�RI�WKH�IROORZLQJ�GHFODUDWLRQV�

#define ISC_FAR __far

#define ISC_EXPORT ISC_FAR __cdecl __loadds __export

)RU�H[DPSOH��WKH�isc_attach_database()�SURWRW\SH�LQ�LEDVH�K�LV�

ISC_STATUS ISC_EXPORT isc_attach_database(

ISC_STATUS ISC_FAR *,

short,

char ISC_FAR,

isc_db_handle ISC FAR *,

short,

char ISC_FAR *);

:KHQ�:LQGRZV�FOLHQW�DSSOLFDWLRQV�PDNH�FDOOV�DQG�FDVW�&�GDWDW\SHV��WKH\�VKRXOG�PDNH�H[SOLFLW�
XVH�RI�WKH�,6&B)$5�GHFODUDWLRQ�

Note 7KH�,6&B(;3257�NH\ZRUG�LV�RPLWWHG�IURP�WKH�$3,�IXQFWLRQ�UHIHUHQFH�EHFDXVH�RQ�DOO�
QRQ�:LQGRZV�SODWIRUPV�LW�LV�XQGHILQHG�
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ADDITIONAL REQUIREMENTS
)RU�PRUH�LQIRUPDWLRQ�DERXW�:LQGRZV�UHTXLUHPHQWV��VHH�&KDSWHU����´3URJUDPPLQJ�ZLWK�
WKH ,QWHU%DVH $3,�µ

DSQL requirements
$3,�DSSOLFDWLRQV�WKDW�EXLOG�RU�SURPSW�IRU�'64/�TXHULHV�DW�UXQ�WLPH�UHTXLUH�FDUHIXO�
GHFODUDWLRQ��LQLWLDOL]DWLRQ��DQG�SRSXODWLRQ�RI�H[WHQGHG�64/�GHVFULSWRU�DUHD��;64/'$��
VWUXFWXUHV�IRU�GDWD�WUDQVIHU�WR�DQG�IURP�WKH�GDWDEDVH��,Q�DGGLWLRQ��PDQ\�$3,�IXQFWLRQV��VXFK�
DV�isc_dsql_allocate_statement()�DQG�isc_dsql_describe()��DOVR�PDNH�XVH�RI�VWDWHPHQW�
KDQGOHV�IRU�'64/�SURFHVVLQJ�

LEDVH�K�SURYLGHV�W\SHGHIV�IRU�WKH�;64/'$�VWUXFWXUH��DQG�LWV�XQGHUO\LQJ�VWUXFWXUH��WKH�
;64/9$5��,W�DOVR�SURYLGHV�D��GHILQH�IRU�WKH�VWDWHPHQW�KDQGOH��D�PDFUR�IRU�DOORFDWLQJ�WKH�
DSSURSULDWH�DPRXQW�RI�VSDFH�IRU�DQ�LQVWDQFH�RI�DQ�;64/'$�LQ�DQ�DSSOLFDWLRQ��DQG��GHILQHV�
IRU�'64/�LQIRUPDWLRQ�SDUDPHWHUV�SDVVHG�WR�isc_dsql_sql_info()�

7KH�IROORZLQJ�FRGH�LOOXVWUDWHV�KRZ�WR�GHFODUH�DQ�;64/'$�VWUXFWXUH�IRU�XVH�LQ�DQ�DSSOLFDWLRQ��
DQG�KRZ�WR�GHFODUH�D�VWDWHPHQW�KDQGOH�

#include <ibase.h>

. . .

XSQLDA *insqlda;

isc_stmt_handle sql_stmt;

. . .

)RU�PRUH�LQIRUPDWLRQ�DERXW�'64/�SURJUDPPLQJ�ZLWK�WKH�$3,��VHH�&KDSWHU����´:RUNLQJ�
ZLWK�'\QDPLF�64/�µ

Blob requirements
7R�ZRUN�ZLWK�%ORE�GDWD�WKDW�PXVW�EH�ILOWHUHG��DQ�$3,�DSSOLFDWLRQ�PXVW�VHW�XS�D�%ORE�
SDUDPHWHU�EXIIHU��%3%��IRU�HDFK�%ORE��$�%3%�LV�D�YDULDEOH�OHQJWK�E\WH�YHFWRU�GHFODUHG�LQ�DQ�
DSSOLFDWLRQ�WR�VWRUH�FRQWURO�LQIRUPDWLRQ�WKDW�GLFWDWHV�%ORE�DFFHVV��7KH�%3%�FDQ�FRQWDLQ�D�
QXPEHU�RI�FRQVWDQWV��GHILQHG�LQ�LEDVH�K��WKDW�GHVFULEH�WKH�%ORE�DQG�WKH�%ORE�VXEW\SHV�WKDW�
VSHFLI\�%ORE�ILOWHULQJ�

,03257$17 %ORE�ILOWHULQJ�LV�QRW�DYDLODEOH�RQ�1HW:DUH�VHUYHUV�

$SSOLFDWLRQV�WKDW�ZRUN�ZLWK�%ORE�GDWD�LQ�DQ�LQWHUQDWLRQDO�HQYLURQPHQW�PXVW�DOVR�GHFODUH�DQG�
SRSXODWH�D�%ORE�GHVFULSWRU�WKDW�FRQWDLQV�FKDUDFWHU�VHW�LQIRUPDWLRQ�IRU�WKH�%ORE��7KH�%ORE�
GHVFULSWRU�VWUXFWXUH�LV�GHILQHG�LQ�LEDVH�K��7R�GHFODUH�D�%ORE�GHVFULSWRU��DQ�DSSOLFDWLRQ�PXVW�
SURYLGH�FRGH�OLNH�WKLV�
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CHAPTER 2 APPLICATION REQUIREMENTS
#include <ibase.h>

. . .

ISC_BLOB_DESC to_desc;

([FHSW�RQ�1HW:DUH�VHUYHUV��ZKHUH�WKH\�DUH�QRW�VXSSRUWHG��%ORE�ILOWHUV�HQDEOH�D�%ORE�WR�EH�
WUDQVODWHG�IURP�RQH�IRUPDW�WR�DQRWKHU��VXFK�DV�IURP�D�FRPSUHVVHG�VWDWH�WR�DQ�GHFRPSUHVVHG�
VWDWH�RU�YLFH�YHUVD��,I�%ORE�ILOWHUV�DUH�GHVLUHG��VHSDUDWH�ILOWHU�IXQFWLRQV�PXVW�EH�FUHDWHG�DQG�
GHILQHG�WR�WKH�GDWDEDVH�WR�HQVXUH�WKHLU�XVH�ZKHQ�%ORE�GDWD�LV�DFFHVVHG�

)LQDOO\��WR�DFFHVV�%ORE�GDWD��DSSOLFDWLRQV�PXVW�PDNH�H[WHQVLYH�XVH�RI�$3,�'64/�IXQFWLRQV�

)RU�PRUH�LQIRUPDWLRQ�DERXW�ZRUNLQJ�ZLWK�%ORE�GDWD�DQG�%ORE�ILOWHUV��VHH�
&KDSWHU����´:RUNLQJ�ZLWK�%ORE�'DWD�µ)RU�PRUH�LQIRUPDWLRQ�DERXW�'64/��VHH�&KDSWHU����
´:RUNLQJ�ZLWK�'\QDPLF�64/�µ

Array requirements
$3,�IXQFWLRQV�WKDW�KDQGOH�DUUD\�SURFHVVLQJ�UHTXLUH�WKH�XVH�RI�DQ�DUUD\�GHVFULSWRU�VWUXFWXUH�
DQG�DUUD\�,'V��GHILQHG�LQ�LEDVH�K��,Q�DGGLWLRQ��DSSOLFDWLRQV�DFFHVVLQJ�DUUD\V�PXVW�PDNH�
H[WHQVLYH�XVH�RI�$3,�'64/�IXQFWLRQV�

7KH�IROORZLQJ�FRGH�LOOXVWUDWHV�KRZ�WR�GHFODUH�DQ�DUUD\�GHVFULSWRU�DQG�DUUD\�,'�YDULDEOH��DQG�
KRZ�WR�LQLWLDOL]H�DQ�DUUD\�,'�WR�]HUR�EHIRUH�XVH�

#include <ibase.h>

. . .

ISC_ARRAY_DESC desc;

ISC_QUAD array_id;

. . .

array_id = 0L;

. . .

)RU�PRUH�LQIRUPDWLRQ�DERXW�ZRUNLQJ�ZLWK�DUUD\V��VHH�&KDSWHU����´:RUNLQJ�ZLWK�$UUD\�
'DWD�µ)RU�PRUH�LQIRUPDWLRQ�DERXW�'64/��VHH�&KDSWHU����´:RUNLQJ�ZLWK�'\QDPLF�64/�µ

Event requirements
,QWHU%DVH�HYHQWV�DUH�PHVVDJHV�SDVVHG�IURP�D�WULJJHU�RU�VWRUHG�SURFHGXUH�WR�DQ�DSSOLFDWLRQ�WR�
DQQRXQFH�WKH�RFFXUUHQFH�RI�VSHFLILHG�FRQGLWLRQV�RU�DFWLRQV��XVXDOO\�GDWDEDVH�FKDQJHV�VXFK�DV�
LQVHUWLRQV��PRGLILFDWLRQV��RU�GHOHWLRQV�RI�UHFRUGV�
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COMPILING AND LINKING
%HIRUH�DQ�DSSOLFDWLRQ�FDQ�UHVSRQG�WR�DQ�HYHQW��LW�PXVW�UHJLVWHU�LQWHUHVW�LQ�DQ�HYHQW��7R�UHJLVWHU�
LQWHUHVW�LQ�DQ�HYHQW��WKH�DSSOLFDWLRQ�PXVW�HVWDEOLVK�DQG�SRSXODWH�WZR�HYHQW�SDUDPHWHU�EXIIHUV�
�(3%V���RQH�IRU�KROGLQJ�WKH�LQLWLDO�RFFXUUHQFH�FRXQW�YDOXHV�IRU�HDFK�HYHQW�RI�LQWHUHVW��DQG�
DQRWKHU�IRU�KROGLQJ�WKH�FKDQJHG�RFFXUUHQFH�FRXQW�YDOXHV��7KHVH�EXIIHUV�DUH�SDVVHG�DV�
SDUDPHWHUV�WR�VHYHUDO�$3,�HYHQW�IXQFWLRQV��DQG�DUH�XVHG�WR�GHWHUPLQH�ZKLFK�HYHQWV�KDYH�
RFFXUUHG�

,Q�&��HDFK�(3%�LV�GHFODUHG�DV�D�FKDU�SRLQWHU��DV�IROORZV�

char *event_buffer, *result_buffer;

2QFH�WKH�EXIIHUV�DUH�GHFODUHG��isc_event_block()�LV�FDOOHG�WR�DOORFDWH�VSDFH�IRU�WKHP��DQG�WR�
SRSXODWH�WKHP�ZLWK�VWDUWLQJ�YDOXHV�

)RU�PRUH�LQIRUPDWLRQ�DERXW�HYHQWV��VHH�&KDSWHU�����´:RUNLQJ�ZLWK�(YHQWV�µ

Error-handling requirements
0RVW�$3,�IXQFWLRQV�UHWXUQ�VWDWXV�LQIRUPDWLRQ�LQ�DQ�HUURU�VWDWXV�YHFWRU��DQ�DUUD\�RI����ORQJV��7R�
KDQGOH�,QWHU%DVH�HUURU�FRQGLWLRQV��VKRXOG�WKH\�DULVH��DSSOLFDWLRQV�VKRXOG�GHFODUH�D�VWDWXV�
YHFWRU�DV�IROORZV�

#include <ibase.h>

. . .

ISC_STATUS status_vector[20];

,6&B67$786�LV�D��GHILQH�LQ�LEDVH�K�SURYLGHG�IRU�SURJUDPPLQJ�FRQYHQLHQFH�DQG�SODWIRUP�
LQGHSHQGHQFH�

LEDVH�K�DOVR�FRQWDLQV��GHILQHV�IRU�DOO�,QWHU%DVH�HUURU�FRQGLWLRQV��$SSOLFDWLRQV�FDQ�XVH�$3,�
HUURU�KDQGOLQJ�IXQFWLRQV�WR�FRQVWUXFW�HUURU�PHVVDJHV�IURP�WKH�VWDWXV�YHFWRU�WKDW�DUH�EDVHG�
RQ�WKHVH�HUURU�FRQGLWLRQV��RU�FDQ�H[DPLQH�WKH�VWDWXV�YHFWRU�GLUHFWO\�IRU�SDUWLFXODU�HUURU�
FRQGLWLRQV�XVLQJ�WKH��GHILQHV�LQ�SODFH�RI�HUURU�QXPEHUV��8VLQJ��GHILQHV�LQ�WKLV�PDQQHU�
PDNHV�VRXUFH�FRGH�HDVLHU�WR�XQGHUVWDQG�DQG�PDLQWDLQ�

)RU�PRUH�LQIRUPDWLRQ�DERXW�HUURU�KDQGOLQJ��VHH�&KDSWHU�����´:RUNLQJ�ZLWK�(YHQWV�µ

Compiling and linking
2Q�PRVW�GHYHORSPHQW�SODWIRUPV��DQ�$3,�DSSOLFDWLRQ�LV�FRPSLOHG�OLNH�DQ\�VWDQGDUG�&�RU�&���
DSSOLFDWLRQ��)RU�PRUH�LQIRUPDWLRQ�DERXW�D�SDUWLFXODU�FRPSLOHU��FRQVXOW�WKH�FRPSLOHU·V�
GRFXPHQWDWLRQ��
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CHAPTER 2 APPLICATION REQUIREMENTS
2Q�PRVW�SODWIRUPV��,QWHU%DVH�VXSSRUWV�G\QDPLF�OLQNLQJ�RI�LWV�OLEUDU\�DW�UXQ�WLPH��
2QH�H[FHSWLRQ�WR�WKLV�VFHQDULR�LV�RQ�0LFURVRIW�:LQGRZV��ZKHUH�DQ�DSSOLFDWLRQ�PXVW�H[SOLFLWO\�
OLQN�WR�WKH�,QWHU%DVH�OLEUDU\��JGV���OLE�RU�JGV��BPV�OLE���

2Q�0LFURVRIW�:LQGRZV��WKHUH�DUH�SDUWLFXODU�FRPSLOLQJ�RSWLRQV�WR�EH�DZDUH�RI�)RU�PRUH�
LQIRUPDWLRQ�DERXW�OLQNLQJ�XQGHU�:LQGRZV��VHH�&KDSWHU����´3URJUDPPLQJ�ZLWK�
WKH ,QWHU%DVH $3,�µ�

)RU�DOO�RWKHU�SODWIRUPV��VHH�WKH�,QWHU%DVH�3URJUDPPHU·V�*XLGH�IRU�VSHFLILF�FRPSLOLQJ�DQG�OLQNLQJ�
JXLGHOLQHV�
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CHAPTER

3
Chapter 3Programming with

the InterBase API

7KLV�FKDSWHU�SURYLGHV�LQIRUPDWLRQ�VSHFLILF�WR�SURJUDPPLQJ�,QWHU%DVH�DSSOLFDWLRQV�RQ�D�
FOLHQW�ZLWK�&�&����,W�DVVXPHV�IDPLOLDULW\�ZLWK�%RUODQG�&�&���RU�0LFURVRIW�&�&����
,QWHU%DVH��DQG�WKH�,QWHU%DVH�GRFXPHQWDWLRQ�VHW��SDUWLFXODUO\�WKH�/DQJXDJH�5HIHUHQFH�

Basic procedure for application development
7KH�EDVLF�VWHSV�LQ�DSSOLFDWLRQ�GHYHORSPHQW�RQ�WKH�,QWHU%DVH�:LQGRZV�&OLHQW�DUH�

g'HWHUPLQH�ZKLFK�FOLHQW�DQG�VHUYHU�SODWIRUPV�WKH�DSSOLFDWLRQ�ZLOO�UXQ�RQ��,QWHU%DVH�FOLHQWV�
DQG�VHUYHUV�LQFOXGH�0LFURVRIW�:LQGRZV�����:LQGRZV�17��DQG�8QL[��$Q�ROGHU�YHUVLRQ�RI�WKH�
,QWHU%DVH�VHUYHU�LV�DYDLODEOH�IRU�1RYHOO�1HW:DUH���

g &RGH�WKH�DSSOLFDWLRQ�LQ�&�RU�&����2Q�81,;��,QWHU%DVH�DOVR�VXSSRUWV�FRPSLOHUV�IRU�&2%2/��
$'$��DQG�)2575$1�

g &RPSLOH�DQG�OLQN�WKH�DSSOLFDWLRQ�
g 7HVW�DQG�GHEXJ�WKH�DSSOLFDWLRQ�
g'HSOR\�WKH�DSSOLFDWLRQ�RQ�WKH�SURGXFWLRQ�FOLHQW�SODWIRUP�
15



CHAPTER 3 PROGRAMMING WITH THE INTERBASE API
Supported development environments
7KH�,QWHU%DVH�FOLHQW�OLEUDU\�HQDEOHV�GHYHORSHUV�WR�GHVLJQ�,QWHU%DVH�64/�FOLHQW�DSSOLFDWLRQV�
WKDW�FRQQHFW�WR�UHPRWH�,QWHU%DVH�VHUYHUV�RQ�:LQGRZV�����:LQGRZV�17��8QL[��RU�1HW:DUH�

6HH�WKH�2SHUDWLRQV�*XLGH�IRU�PRUH�VSHFLILF�LQIRUPDWLRQ�DERXW�WKLV�WRSLF�

User name and password requirements
:KHQ�DQ�,QWHU%DVH�FOLHQW�DSSOLFDWLRQ�LV�FRPSLOHG��OLQNHG��DQG�UXQ��WKH�FOLHQW�PXVW�DOZD\V�VHQG�
D�YDOLG�XVHU�QDPH�DQG�SDVVZRUG�FRPELQDWLRQ�WR�WKH�,QWHU%DVH�VHUYHU��7KH�VHUYHU�FKHFNV�WKH�
XVHU�QDPH�DQG�SDVVZRUG�DJDLQVW�WKH�XVHU�QDPH�DQG�SDVVZRUG�FRPELQDWLRQV�VWRUHG�LQ�LWV�
VHFXULW\�GDWDEDVH��,I�D�PDWFK�LV�IRXQG��WKH�FOLHQW�FDQ�DWWDFK�WR�,QWHU%DVH�GDWDEDVHV�RQ�WKH�
VHUYHU��,I�D�PDWFK�LV�QRW�IRXQG��DWWDFKPHQW�LV�GHQLHG�

)RU�D�VXFFHVVIXO�DWWDFKPHQW�WR�RFFXU��WKH�IROORZLQJ�VWHSV�PXVW�EH�WDNHQ�

�� $�XVHU�ZLWK�6<6'%$�SULYLOHJHV�PXVW�DGG�D�FOLHQW·V�XVHU�QDPH�DQG�SDVVZRUG�WR�WKH�
VHUYHU·V�VHFXULW\�GDWDEDVH��LVF��JGE���8VH�WKH�6HUYHU�0DQDJHU�WR�GR�WKLV�RQ�
:LQGRZV�SODWIRUPV��2Q�81,;��XVH�WKH�gsec�XWLOLW\�

�� 7KH�FOLHQW�PXVW�VHQG�D�YDOLG�XVHU�QDPH�DQG�SDVVZRUG�FRPELQDWLRQ�WR�WKH�VHUYHU��
3DVVZRUG�LV�FDVH�VHQVLWLYH�

Note 8QGHU�VRPH�FLUFXPVWDQFHV��\RX�FDQ�FRQQHFW�WR�D�GDWDEDVH�HYHQ�LI�\RX�GRQ·W�KDYH�D�XVHU�
QDPH�LQ�WKH�,QWHU%DVH�VHFXULW\�GDWDEDVH��,Q�RUGHU�IRU�WKLV�WR�KDSSHQ��WKH�IROORZLQJ�WKLQJV�
PXVW�EH�WUXH�

Ã %RWK�WKH�FOLHQW�DQG�VHUYHU�DUH�UXQQLQJ�XQGHU�81,;

Ã <RXU�FXUUHQW�ORJLQ�H[LVWV�RQ�WKH�VHUYHU�KRVW

Ã <RX�DUH�ORJJLQJ�LQ�IURP�D�WUXVWHG�FOLHQW��D�WUXVWHG�FOLHQW�LV�RQH�WKDW�LV�OLVWHG�LQ�WKH�
�HWF�KRVWV�HTXLY�RU��HWF�JGVBKRVWV�HTXLY�ILOH�RQ�WKH�VHUYHU�RU�LQ�WKH �UKRVWV�ILOH�LQ�\RXU�KRPH�
GLUHFWRU\�RQ�WKH�VHUYHU

Ã <RX�KDYH�QRW�VSHFLILHG�D�XVHU�QDPH�DQG�SDVVZRUG�LQ�WKH�FRQQHFW�VWULQJ
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SPECIFYING USER NAME AND PASSWORD
Specifying user name and password
$�FOLHQW�DSSOLFDWLRQ�PXVW�VSHFLI\�D�XVHU�QDPH�DQG�SDVVZRUG�ZKHQ�LW�DWWDFKHV�WR�D�GDWDEDVH��
)DLOXUH�WR�SURYLGH�D�YDOLG�XVHU�QDPH�DQG�SDVVZRUG�FRPELQDWLRQ�UHVXOWV�LQ�DQ�HUURU��8VH�WKH�
IROORZLQJ�PHWKRGV�WR�SURYLGH�XVHU�QDPHV�DQG�SDVVZRUGV�

g &UHDWH�D�GDWDEDVH�SDUDPHWHU�EORFN��'3%��ZLWK�LVFBGSEBXVHUBQDPH�DQG�LVFBGSEBSDVVZRUG��DQG�
SDVV�WKH�SDUDPHWHU�EORFN�XVLQJ�isc_attach_database()�

g $GG�LVFBGSEBXVHUBQDPH�DQG�LVFBGSEBSDVVZRUG�SDUDPHWHUV�WR�DQ�H[LVWLQJ�'3%�ZLWK�
isc_expand_dpb()�

)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�'3%��isc_attach_database()��DQG�isc_expand_dpb()��VHH�
&KDSWHU����´:RUNLQJ�ZLWK�'DWDEDVHV�µ

Using environment variables
,QWHU%DVH�FOLHQW�DSSOLFDWLRQV�FDQ�XVH�WKUHH�HQYLURQPHQW�YDULDEOHV�WR�HVWDEOLVK�SURJUDP�
SDUDPHWHUV��7KHVH�YDULDEOHV�PXVW�EH�VHW�VR�WKDW�WKH\�DUH�DYDLODEOH�WR�WKH�DSSOLFDWLRQ�ZKHQ�LW�
LV�UXQQLQJ��)RU�H[DPSOH��VHWWLQJ�WKHVH�YDULDEOHV�ZLWKLQ�D�'26�ZLQGRZ�DIWHU�:LQGRZV�KDV�
EHHQ�VWDUWHG�GRHV�QRW�DIIHFW�DQ\�:LQGRZV�SURJUDPV��EXW�DIIHFWV�'26�DSSOLFDWLRQV�LQ�WKDW�
ZLQGRZ��

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKHVH�YDULDEOHV�DQG�WKHLU�XVHV�

7KH�,6&B86(5�DQG�,6&B3$66:25'�HQYLURQPHQW�YDULDEOHV�DUH�XVHG�WRJHWKHU�WR�HVWDEOLVK�D�
YDOLG�XVHU�QDPH�DQG�SDVVZRUG�FRPELQDWLRQ�WR�SDVV�WR�WKH�UHPRWH�,QWHU%DVH�GDWDEDVH�VHUYHU�

,03257$17 'R�QRW�XVH�WKH�,6&B3$66:25'�HQYLURQPHQW�YDULDEOH�ZKHQ�VHFXULW\�LV�D�FRQFHUQ��$Q\RQH�
ZLWK�DFFHVV�WR�D�FOLHQW�ZKHUH�DQ�,6&B3$66:25'�HQYLURQPHQW�YDULDEOH�LV�GHILQHG�LQ�D�ILOH�
VXFK�DV�DXWRH[HF�EDW�FDQ�HDVLO\�YLHZ�WKH�SDVVZRUG�

Variable Purpose Example

ISC_DATABASE Specifies a default server and database 
directory to use on the remote server

SET ISC_DATABASE = 
ingold:/usr/interbase/examples

ISC_USER Specifies a user name for the PC client 
application

SET ISC_USER = HERMES

ISC_PASSWORD Specifies a case-sensitive password for 
the PC client application

SET_PASSWORD = Ichneumon

TABLE 3.1 Environment variables used by InterBase
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CHAPTER 3 PROGRAMMING WITH THE INTERBASE API
Setting a default database directory
7R�FRQQHFW�DXWRPDWLFDOO\�WR�D�GHIDXOW�GDWDEDVH�GLUHFWRU\�RQ�D�UHPRWH�VHUYHU��FUHDWH�WKH�
,6&B'$7$%$6(�HQYLURQPHQW�YDULDEOH�DQG�VHW�LW�WR�WKH�IXOO�SDWK�VSHFLILFDWLRQ�IRU�WKH�GHVLUHG�
GDWDEDVH�GLUHFWRU\��LQFOXGLQJ�KRVW�DQG�SDWK�QDPHV��

Note +RVW�QDPH�VSHFLILFDWLRQ�LV�VSHFLILF�WR�WKH�VHUYHU·V�RSHUDWLQJ�V\VWHP�DQG�QHWZRUN�
SURWRFRO��7KH�KRVW�V\QWD[�LQ�WKH�SUHYLRXV�H[DPSOH�LV�IRU�D�JHQHULF�8QL[�VHUYHU��)RU�RWKHU�
VHUYHUV�DQG�RSHUDWLQJ�V\VWHPV��VHH�WKDW�V\VWHP·V�UHIHUHQFH�PDQXDOV�

Setting a user name and password
7R�VHW�XS�D�GHIDXOW�XVHU�QDPH�DQG�SDVVZRUG�IRU�XVH�RQ�D�3&�FOLHQW��FUHDWH�WZR�QHZ�
HQYLURQPHQW�YDULDEOHV��,6&B86(5��DQG�,6&B3$66:25'��

(YHQ�LI�,6&B86(5�DQG�,6&B3$66:25'�DUH�VHW��D�GLIIHUHQW�XVHU�QDPH�DQG�SDVVZRUG�PD\�EH�
VSHFLILHG�LQ�D�'3%�XVHG�DV�DQ�DUJXPHQW�WR�isc_attach_database()��$�XVHU�QDPH�RU�SDVVZRUG�
VSHFLILHG�LQ�D�GDWDEDVH�SDUDPHWHU�EORFN�RYHUULGHV�WKH�26�HQYLURQPHQW�YDULDEOHV�

Note 8VLQJ�HQYLURQPHQW�YDULDEOHV�LQ�WKLV�PDQQHU�LV�QRW�VHFXUH��DQG�WKHUHIRUH�QRW�
UHFRPPHQGHG�

Datatypes
,QWHU%DVH�VXSSRUWV�D�ZLGH�YDULHW\�RI�GDWDW\SHV�IRU�DSSOLFDWLRQ�GHYHORSPHQW��7KHVH�GDWDW\SHV�
DUH�GHILQHG�LQ�D�W\SHGHI�WR�EH�SODWIRUP�LQGHSHQGHQW��7KH�,QWHU%DVH�FOLHQW�OLEUDULHV�DUH�DOVR�
FRPSLOHG�ZLWK�SDFNHG�GDWD�VWUXFWXUHV�WR�EH�FRPSDWLEOH�ZLWK�D�YDULHW\�RI�SODWIRUPV�

)RU�PRUH�LQIRUPDWLRQ�DERXW�,QWHU%DVH�GDWDW\SHV��VHH�WKH�/DQJXDJH�5HIHUHQFH��

Calling conventions
&RQYHQWLRQV�IRU�FDOOLQJ�IXQFWLRQV�YDU\�IURP�SODWIRUP�WR�SODWIRUP��6SHFLILFDOO\�

g2Q�81,;�SODWIRUPV��XVH�WKH�&�FDOOLQJ�FRQYHQWLRQV��FGHFO��LQ�DOO�FDVHV�
g2Q�:LQGRZV����DQG�:LQGRZV�17��XVH�WKH�VWDQGDUG�FDOOLQJ�FRQYHQWLRQV��BVWGFDOO��IRU�DOO�
IXQFWLRQV�WKDW�KDYH�D�IL[HG�QXPEHU�RI�DUJXPHQWV��7KHUH�DUH�RQO\�WKUHH�IXQFWLRQV�WKDW�KDYH�D�
YDULDEOH�QXPEHU�RI�DUJXPHQWV��)RU�WKHVH�WKUHH³isc_start_transaction(),�
isc_expand_dpb()��DQG�isc_event_block()³XVH�WKH�FGHFO�FRQYHQWLRQV�
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Building applications
7KLV�VHFWLRQ�GLVFXVVHV�FRPSLOHUV�DQG�OLEUDULHV�WKDW�DUH�QHHGHG�WR�EXLOG�,QWHU%DVH�DSSOLFDWLRQV�

HELP WITH LINKING AND COMPILING 2Q�HDFK�SODWIRUP��WKHUH�LV�D�PDNHILOH�LQ�WKH�H[DPSOHV�
GLUHFWRU\�WKDW�FRQWDLQV�GHWDLOHG�SODWIRUP�VSHFLILF�LQIRUPDWLRQ�DERXW�OLQNLQJ�DQG�FRPSLOLQJ��
2SHQ�WKH�PDNHILOH�LQ�D�WH[W�HGLWRU�WR�DFFHVV�WKH�LQIRUPDWLRQ�

Compilers
7KH�LPSRUW�OLEUDULHV�LQFOXGHG�ZLWK�,QWHU%DVH�KDYH�EHHQ�WHVWHG�ZLWK�WKH�IROORZLQJ�FRPSLOHUV�

Windows platforms

g %RUODQG�&������
g0LFURVRIW�9LVXDO�&������
g0LFURVRIW�9LVXDO�&������

Solaris

g &� 63$5&:RUNV�6&����&�FRPSLOHU
g &�� 63$5&:RUNV�6&������&���FRPSLOHU
g &2%2/ 0LFUR)RFXV�&RERO����
g $'$ 63$5&:RUNV�6&����$GD�FRPSLOHU
g )2575$1� 63$5&:RUNV�6&����)RUWUDQ�FRPSLOHU

HP-UX

g &� +3�&�+3�8;�9HUVLRQ�$������
g &�� +3�&���+3�8;�9HUVLRQ�$������
g &2%2/ 0LFUR)RFXV�&RERO����
g $'$ $OV\V�$GD���$GD:RUOG�9�����
g )2575$1� +3�)RUWUDQ������������5HOHDVH
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Linking
7KH�,QWHU%DVH�OLEUDU\�ILOHV�UHVLGH�LQ�WKH�OLE�VXEGLUHFWRU\�RI�WKH�LQVWDOODWLRQ�GLUHFWRU\��
$SSOLFDWLRQV�PXVW�OLQN�ZLWK�WKH�,QWHU%DVH�FOLHQW�OLEUDU\��7KLV�OLEUDU\�QDPH�YDULHV�GHSHQGLQJ�
RQ�WKH�SODWIRUP�DQG�WKH�FRPSLOHU��

%RUODQG�FRPSLOHUV�HDUOLHU�WKDQ�����GR�QRW�ZRUN�ZLWK�JGV���OLE�

Include files
$SSOLFDWLRQV�PXVW�LQFOXGH�WKH�LEDVH�K�KHDGHU�ILOH�WR�SLFN�XS�WKH�,QWHU%DVH�W\SH�GHILQLWLRQV�DQG�
IXQFWLRQ�SURWRW\SHV��7KLV�ILOH�LV�LQ�WKH�LQFOXGH�VXEGLUHFWRU\�RI�WKH�,QWHU%DVH�LQVWDOO�GLUHFWRU\�

2Q�81,;�SODWIRUPV��WKH�JGV�K�ILOH�LV�DYDLODEOH�LQ�WKH�LQVWDOODWLRQ�GLUHFWRU\�IRU�EDFNZDUG�
FRPSDWLELOLW\�

Using Microsoft C++
8VH�WKH�IROORZLQJ�RSWLRQV�ZKHQ�FRPSLOLQJ�DSSOLFDWLRQV�ZLWK�0LFURVRIW�&���

Platform/compiler InterBase library file

Windows/Borland C++ gds32.lib

Windows/Microsoft Visual C++ 2.0 and 4.0 gds32_ms.lib

Solaris/all gdsmt

HPUX/all gds

TABLE 3.2 InterBase library file names

Option Action

c Compile without linking (DLLs only)

Zi Generate complete debugging information

DWIN32 Defines “WIN32” to be the null string

D_MT Use a multi-thread, statically-linked library

TABLE 3.3 Microsoft C compiler options
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)RU�H[DPSOH��WKHVH�FRPPDQGV�XVH�WKH�0LFURVRIW�FRPSLOHU�WR�EXLOG�D�'//�WKDW�XVHV�
,QWHU%DVH�

cl -c -Zi -DWIN32 -D_MT -LD udf.c 

lib -out:udf.lib -def:funclib.def -machine:i386 -subsystem:console 

link -DLL -out:funclib.dll -DEBUG:full,mapped -DEBUGTYPE:CV 

-machine:i386 -entry:_DllMainCRTStartup@12 -subsystem:console 

-verbose udf.obj udf.exp gds32.lib crtdll.lib 

7KLV�FRPPDQG�EXLOGV�DQ�,QWHU%DVH�H[HFXWDEOH�XVLQJ�WKH�0LFURVRIW�FRPSLOHU�

cl -Zi -DWIN32 -D_MT -MD udftest.c udf.lib gds32.lib crtdll.lib 

USING THE DYNAMIC RUNTIME LIBRARY ,I�\RX�DUH�

Ã XVLQJ�D�0LFURVRIW�9LVXDO�&�������RU�0LFURVRIW�9LVXDO�&������

Ã FRPSLOLQJ�DQG�OLQNLQJ�VHSDUDWHO\��DQG�

Ã XVLQJ�WKH�'\QDPLF�5XQWLPH�/LEUDU\��PVYFUW���GOO�RU�PVYFUW���GOO��

\RX�QHHG�WR�XVH�WKH��0'�FRPSLOHU�IODJ�WR�FRPSLOH�ZLWK�WKH�UXQ�WLPH�OLEUDU\��57/���DV�ZHOO�
DV�OLQNLQJ�ZLWK�WKH�FRUUHFW�LPSRUW�OLEUDU\�

Using Borland C/C++
8VH�WKH�IROORZLQJ�RSWLRQV�ZKHQ�FRPSLOLQJ�DSSOLFDWLRQV�ZLWK�%RUODQG�&���

)RU�H[DPSOH��WKLV�FRPPDQG�FUHDWHV�D�'//�QDPHG�IXQFOLE�GOO�IURP�D�VRXUFH�ILOH�QDPHG�XGI�F�

Option Action

v Turns on source debugging

a4 Structure padding/byte alignment

DWIN32 Defines the string “WIN32”; with no argument, it defines it to the null string

tWM Makes the target multi-threaded

tWC: Makes the target a console .EXE with all functions exportable; cannot be used with 
the -tWCD option

tWCD Makes the target a console .DLL with all functions exportable; cannot be used with 
the -tWC option

TABLE 3.4 Borland C compiler options
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implib mygds32.lib \interbas\bin\gds32.dll

bcc32 -v -a4 -DWIN32 -tWM -tWCD -efunclib.dll udf.c mygds32.lib

7KH�IROORZLQJ�FRPPDQGV�FUHDWH�DQ�,QWHU%DVH�H[HFXWDEOH�QDPHG�XGIWHVW�H[H��ZKLFK�FDOOV�LQWR�
IXQFOLE�GOO��IURP�D�VRXUFH�ILOH�QDPHG�XGIWHVW�H�FRQWDLQLQJ�HPEHGGHG�64/�FRPPDQGV�

implib udf.lib funclib.dll

gpre -e udftest.e

bcc32 -v -a4 -DWIN32 -tWM -tWC udftest.c udf.lib mygds32.lib

:KHQ�OLQNLQJ�DSSOLFDWLRQV�ZLWK�%RUODQG�&�FRPPDQG�OLQH�OLQNHU��XVH�WKH��F�RSWLRQ��FDVH�
VHQVLWLYH�OLQN��

Note 7KHUH�DUH�HTXLYDOHQW�JHQHUDO�OLQNHU�RSWLRQV�ZLWKLQ�WKH�%RUODQG�,QWHJUDWHG�
'HYHORSPHQW�(QYLURQPHQW��,'(���7KH�GHIDXOW�LQ�WKH�,'(�LV�FDVH�VHQVLWLYH�OLQN���F�RSWLRQ��
DORQH��ZKLFK�FDXVHV�XQUHVROYHG�OLQNHU�HUURUV�IRU�DOO�RI�WKH�,QWHU%DVH�HQWU\�SRLQWV��

8VH�WKH�IROORZLQJ�RSWLRQV�ZKHQ�FRPSLOLQJ�DSSOLFDWLRQV�ZLWK�%RUODQG�&�&���

Using the Borland integrated development environment (IDE)
7KH�%RUODQG�,QWHJUDWHG�'HYHORSPHQW�(QYLURQPHQW��,'(��RIIHUV�RSWLRQV�WKDW�DUH�HTXLYDOHQW�
WR�WKH�FRPPDQG�OLQH�RSWLRQV��

4 ,'(�GHIDXOW
7KH�FDVH�VHQVLWLYH�OLQN���F�RSWLRQ��LV�WKH�GHIDXOW�LQ�WKH�,'(�

4 ,'(�3URMHFW�2SWLRQV�GLDORJ�ER[
&KRRVH�WKH�IROORZLQJ�RSWLRQV�IURP�WKH�,'(�3URMHFW�2SWLRQV�GLDORJ�ER[��7KH�FRUUHVSRQGLQJ�
FRPPDQG�OLQH�RSWLRQ�LV�DOVR�OLVWHG�

DIRECTORIES

,QFOXGH�GLUHFWRU\��F�?3URJUDP�)LOHV?,QWHU%DVH�&RUS?,QWHU%DVH?LQFOXGH

/LEUDU\�GLUHFWRU\��F�?3URJUDP�)LOHV?,QWHU%DVH�&RUS?,QWHU%DVH?OLE

Note 7KLV�SDWK�VSHFLILFDWLRQ�DVVXPHV�WKDW�,QWHU%DVH�ZDV�LQVWDOOHG�LQ�WKH�
F�?3URJUDP )LOHV?,QWHU%DVH�&RUS?,QWHU%DVH�GLUHFWRU\�

COMPILER

6RXUFH�ODQJXDJH�FRPSOLDQFH��%RUODQG�H[WHQVLRQV

���ELW�&RPSLOHU
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'DWD�DOLJQPHQW��%\WH���D��RSWLRQ�IRU���E\WH�DOLJQPHQW�

LINKER

&KRRVH�&DVH�VHQVLWLYH�OLQN�21���F�RSWLRQ��

Module definition file
7KH�67$&.6,=(�SDUDPHWHU�VKRXOG�EH�VHW�WR�DW�OHDVW����NLORE\WHV���������E\WHV���EXW����
NLORE\WHV���������E\WHV��LV�UHFRPPHQGHG��$�VDPSOH �GHI�ILOH�LV�LQFOXGHG�LQ�WKH�H[DPSOHV�
VXEGLUHFWRU\�RI�WKH�,QWHU%DVH�LQVWDOODWLRQ�GLUHFWRU\�

Using dynamic link libraries (DLLs)
,QWHU%DVH�DSSOLFDWLRQV�XVH�WKH�JGV�GOO�G\QDPLF�OLQN�OLEUDU\��ZKLFK�LQ�WXUQ�ORDGV�WKH�DSSURSULDWH�
QHWZRUN�'//V��7KHVH�'//V�XQORDG�DXWRPDWLFDOO\�ZKHQ�WKH�ODVW�FDOOLQJ�DSSOLFDWLRQ�
WHUPLQDWHV��,I�WKH�FDOOLQJ�DSSOLFDWLRQ�H[LWV�DEQRUPDOO\��IRU�H[DPSOH��IURP�D�SURWHFWLRQ�IDXOW���
LW�LV�SRVVLEOH�WKDW�'//V�ZLOO�QRW�EH�XQORDGHG�IURP�PHPRU\��,I�WKLV�RFFXUV��H[LW�DQG�UHVWDUW�
:LQGRZV�WR�IUHH�WKH�UHVRXUFHV�

Example programs
([DPSOH�SURJUDPV�GHPRQVWUDWLQJ�KRZ�WR�XVH�WKH�,QWHU%DVH�$3,�DUH�LQFOXGHG�LQ�WKH�H[DPSOHV�
VXEGLUHFWRU\�RI�WKH�,QWHU%DVH�LQVWDOODWLRQ�GLUHFWRU\��7KHUH�LV�DOVR�D�VDPSOH �GHI�ILOH�

2Q�17��WKHUH�DUH�WZR�PDNH�ILOHV��PDNHILOH�EF�IRU�WKH�%RUODQG�FRPSLOHU�DQG�OLQNHU��DQG�
PDNHILOH�PVF�IRU�WKH�0LFURVRIW�FRPSLOHU�DQG�OLQNHU��,Q�ERWK�ILOHV��\RX�PXVW�PRGLI\�WKH�,%$6(�
HQYLURQPHQW�YDULDEOH�WR�SRLQW�WR�DQ�DEVROXWH�SDWK�

,Q�WKH �EF�PDNH�ILOH��PRGLI\�WKH�%&',5�YDULDEOH�WR�SRLQW�WR�WKH�DEVROXWH�SDWK�WR�WKH�%RUODQG�
FRPSLOHU�DQG�OLQNHU�

,Q�WKH �PVF�PDNH�ILOH��PRGLI\�WKH�06&',5�YDULDEOH�WR�SRLQW�WR�WKH�DEVROXWH�SDWK�WR�WKH�
0LFURVRIW�FRPSLOHU�DQG�OLQNHU�

7R�EXLOG�WKH�H[DPSOH�DSSOLFDWLRQV�RQ�17�XVLQJ�%RUODQG�&����XVH�WKH�IROORZLQJ�FRPPDQG�

make -B -f makefile.bc all

7R�EXLOG�WKH�H[DPSOH�DSSOLFDWLRQV�XVLQJ�0LFURVRIW�&����XVH�WKLV�FRPPDQG�

nmake -B -f makefile.msc all
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2Q�81,;�V\VWHPV��WKH�FRPPDQG�WR�EXLOG�WKH�H[DPSOH�DSSOLFDWLRQV�LV�DV�IROORZV�

make all
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CHAPTER

4
Chapter 4Working with Databases

7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�VHW�XS�D�GDWDEDVH�SDUDPHWHU�EXIIHU��'3%��WKDW�VSHFLILHV�GDWDEDVH�
DWWDFKPHQW�SDUDPHWHUV��KRZ�WR�VHW�XS�DQG�LQLWLDOL]H�GDWDEDVH�KDQGOHV��DQG�KRZ�WR�XVH�WKH�ILYH�
$3,�IXQFWLRQV�WKDW�FRQWURO�GDWDEDVH�DFFHVV��,W�DOVR�H[SODLQV�KRZ�WR�VHW�XS�LWHP�UHTXHVW�DQG�
UHWXUQ�EXIIHUV�SULRU�WR�UHWULHYLQJ�LQIRUPDWLRQ�DERXW�DQ�DWWDFKHG�GDWDEDVH�
25



CHAPTER 4 WORKING WITH DATABASES
7KH�IROORZLQJ�WDEOH�OLVWV�WKH�$3,�IXQFWLRQV�IRU�ZRUNLQJ�ZLWK�GDWDEDVHV��7KH�IXQFWLRQV�DUH�
OLVWHG�LQ�WKH�RUGHU�WKDW�WKH\�W\SLFDOO\�DSSHDU�LQ�DQ�DSSOLFDWLRQ�

Connecting to databases
&RQQHFWLQJ�WR�RQH�RU�PRUH�GDWDEDVHV�LV�D�IRXU�VWHS�SURFHVV�

�� &UHDWLQJ�DQG�LQLWLDOL]LQJ�D�GDWDEDVH�KDQGOH�IRU�HDFK�GDWDEDVH�WR�EH�DWWDFKHG�

�� &UHDWLQJ�DQG�SRSXODWLQJ�D�'3%�IRU�HDFK�GDWDEDVH�WR�EH�DWWDFKHG�

�� 2SWLRQDOO\�FDOOLQJ�isc_expand_dpb()�SULRU�WR�DFWXDO�DWWDFKPHQW�WR�DGG�PRUH�
GDWDEDVH�SDUDPHWHUV�WR�D�SUHYLRXVO\�FUHDWHG�DQG�SRSXODWHG�'3%�

�� &DOOLQJ�isc_attach_database()�IRU�HDFK�GDWDEDVH�WR�ZKLFK�WR�FRQQHFW�

7KHVH�VWHSV�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV�RI�WKLV�FKDSWHU�

Creating database handles
(YHU\�GDWDEDVH�WKDW�LV�DFFHVVHG�LQ�DQ�DSSOLFDWLRQ�PXVW�EH�DVVRFLDWHG�ZLWK�LWV�RZQ�GDWDEDVH�
KDQGOH��D�SRLQWHU�WR�D�),/(�VWUXFWXUH�WKDW�LV�XVHG�E\�DOO�$3,�GDWDEDVH�IXQFWLRQV��7KH�LEDVH�K�
KHDGHU�ILOH�FRQWDLQV�WKH�IROORZLQJ�&�W\SHGHI�GHFODUDWLRQ�IRU�GDWDEDVH�KDQGOHV�

typedef void ISC_FAR *isc_db_handle;

Call Purpose

isc_expand_dpb() Specifies additional parameters for database access, such as user names and 
passwords elicited from a user at run time; uses a previously declared and 
populated DPB

isc_attach_database() Connects to a database and establishes initial parameters for database access, 
such as number of cache buffers to use; uses a previously declared and 
populated DPB

isc_database_info() Retrieves requested information about an attached database, such as the 
version of the on-disk structure (ODS) that it uses

isc_detach_database() Disconnects from an attached database and frees system resources allocated 
to that attachment

isc_drop_database() Deletes a database and any support files, such as shadow files

TABLE 4.1 API database functions
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CONNECTING TO DATABASES
7R�XVH�WKLV�W\SHGHI�IRU�GHFODULQJ�GDWDEDVH�KDQGOHV�LQ�DQ�DSSOLFDWLRQ��LQFOXGH�LEDVH�K�LQ�HDFK�
VRXUFH�ILOH�PRGXOH�

#include <ibase.h>

4 'HFODULQJ�GDWDEDVH�KDQGOHV
7R�HVWDEOLVK�GDWDEDVH�KDQGOHV�IRU�XVH��GHFODUH�D�YDULDEOH�RI�W\SH�LVFBGEBKDQGOH�IRU�HDFK�GDWDEDVH�
WKDW�ZLOO�EH�DFFHVVHG�DW�WKH�VDPH�WLPH��7KH�IROORZLQJ�FRGH�GHFODUHV�WZR�KDQGOHV�

#include <ibase.h>

. . .

isc_db_handle db1;

iac_db_handle db2;

2QFH�D�GDWDEDVH�LV�QR�ORQJHU�DWWDFKHG��LWV�KDQGOH�FDQ�EH�DVVLJQHG�WR�D�GLIIHUHQW�GDWDEDVH�LQ�D�
VXEVHTXHQW�DWWDFKPHQW��,I�DQ�DSSOLFDWLRQ�DFFHVVHV�VHYHUDO�GDWDEDVHV��EXW�RQO\�DFFHVVHV�D�
VXEVHW�RI�GDWDEDVHV�DW�WKH�VDPH�WLPH��LW�LV�RQO\�QHFHVVDU\�WR�GHFODUH�DV�PDQ\�KDQGOHV�DV�WKHUH�
ZLOO�EH�VLPXOWDQHRXV�GDWDEDVH�DFFHVVHV��)RU�H[DPSOH��LI�DQ�DSSOLFDWLRQ�DFFHVVHV�D�WRWDO�RI�WKUHH�
GDWDEDVHV��EXW�RQO\�DWWDFKHV�WR�WZR�RI�WKHP�DW�D�WLPH��RQO\�WZR�GDWDEDVH�KDQGOHV�QHHG�EH�
GHFODUHG�

4 ,QLWLDOL]LQJ�GDWDEDVH�KDQGOHV
%HIRUH�D�GDWDEDVH�KDQGOH�FDQ�EH�XVHG�WR�DWWDFK�WR�D�GDWDEDVH��LW�PXVW�EH�VHW�WR�]HUR��7KH�
IROORZLQJ�FRGH�LOOXVWUDWHV�KRZ�WZR�GDWDEDVH�KDQGOHV�DUH�VHW�WR�]HUR�

#include <ibase.h>

. . .

isc_db_handle db1;

isc_db_handle db2;

. . .

/* Set database handles to zero before attaching to a database. */

db1 = 0L;

db2 = 0L;

2QFH�D�GDWDEDVH�KDQGOH�LV�LQLWLDOL]HG�WR�]HUR��LW�FDQ�EH�XVHG�LQ�D�FDOO�WR�isc_attach_database()�
WR�HVWDEOLVK�D�GDWDEDVH�FRQQHFWLRQ��,I�D�QRQ]HUR�GDWDEDVH�KDQGOH�LV�SDVVHG�WR�
isc_attach_database()��WKH�FRQQHFWLRQ�IDLOV�DQG�DQ�HUURU�FRGH�LV�UHWXUQHG��)RU�PRUH�
LQIRUPDWLRQ�DERXW�HVWDEOLVKLQJ�D�GDWDEDVH�FRQQHFWLRQ�ZLWK�isc_attach_database()��VHH�
$́WWDFKLQJ�WR�D�GDWDEDVHµ�RQ�SDJH ���
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Creating and populating a DPB
'DWDEDVH�DWWDFKPHQWV�FDQ�RSWLRQDOO\�EH�WDLORUHG�LQ�PDQ\�ZD\V�E\�FUHDWLQJ�D�GDWDEDVH�
SDUDPHWHU�EXIIHU��'3%���SRSXODWLQJ�LW�ZLWK�GHVLUHG�GDWDEDVH�FKDUDFWHULVWLFV��DQG�SDVVLQJ�WKH�
DGGUHVV�RI�WKH�'3%�WR�isc_attach_database()�

)RU�H[DPSOH��WKH�'3%�FDQ�FRQWDLQ�D�XVHU�QDPH�DQG�SDVVZRUG�IRU�DWWDFKLQJ�WR�D�GDWDEDVH�RQ�
D�UHPRWH�VHUYHU��DQG�LW�PLJKW�DOVR�FRQWDLQ�D�SDUDPHWHU�WKDW�DFWLYDWHV�D�GDWDEDVH�VKDGRZ�ILOH��
)RU�D�OLVW�RI�DOO�SRVVLEOH�'3%�SDUDPHWHUV��VHH�7DEOH������´'3%�SDUDPHWHUVµ�RQ�SDJH����

8VXDOO\�D�VHSDUDWH�'3%�LV�FUHDWHG�IRU�HDFK�GDWDEDVH�DWWDFKPHQW��EXW�LI�GLIIHUHQW�DWWDFKPHQWV�
XVH�WKH�VDPH�VHW�RI�SDUDPHWHUV��WKH\�FDQ�VKDUH�D�'3%��,I�D�'3%�LV�QRW�FUHDWHG�RU�LV�QRW�SDVVHG�
WR�isc_attach_database()��WKH�GDWDEDVH�DWWDFKPHQW�XVHV�D�GHIDXOW�VHW�RI�SDUDPHWHUV�

7,3 6RPH�RI�WKH�'3%�SDUDPHWHUV�FRUUHVSRQG�GLUHFWO\�WR�JIL[�RSWLRQV��,Q�IDFW��WKDW·V�KRZ�JIL[�LV�
LPSOHPHQWHG��LW�VHWV�FHUWDLQ�'3%�SDUDPHWHUV�DQG�DWWDFKHV�WR�D�GDWDEDVH��ZKHUH�LW�SHUIRUPV�
WKH�UHTXHVWHG�RSHUDWLRQ��VZHHS��VHW�DV\QF�ZULWHV��VKXWGRZQ��RU�ZKDWHYHU��

$�'3%�LV�D�FKDU�DUUD\�YDULDEOH��VSHFLILFDOO\�GHFODUHG�LQ�DQ�DSSOLFDWLRQ��WKDW�FRQVLVWV�RI�WKH�
IROORZLQJ�SDUWV�

�� $�E\WH�VSHFLI\LQJ�WKH�YHUVLRQ�RI�WKH�SDUDPHWHU�EXIIHU��DOZD\V�WKH�FRPSLOH�WLPH�
FRQVWDQW��LVFBGSEBYHUVLRQ��

�� $�FRQWLJXRXV�VHULHV�RI�RQH�RU�PRUH�FOXVWHUV�RI�E\WHV��HDFK�GHVFULELQJ�D�VLQJOH�
SDUDPHWHU�

(DFK�FOXVWHU�FRQVLVWV�RI�WKH�IROORZLQJ�SDUWV�

�� $�RQH�E\WH�SDUDPHWHU�W\SH��7KHUH�DUH�FRPSLOH�WLPH�FRQVWDQWV�GHILQHG�IRU�DOO�WKH�
SDUDPHWHU�W\SHV��IRU�H[DPSOH��LVFBGSEBQXPBEXIIHUV��

�� $�RQH�E\WH�QXPEHU�VSHFLI\LQJ�WKH�QXPEHU�RI�E\WHV�WKDW�IROORZ�LQ�WKH�UHPDLQGHU�
RI�WKH�FOXVWHU�

�� $�YDULDEOH�QXPEHU�RI�E\WHV��ZKRVH�LQWHUSUHWDWLRQ��IRU�H[DPSOH��DV�D�QXPEHU�RU�
DV�D�VWULQJ�RI�FKDUDFWHUV��GHSHQGV�RQ�WKH�SDUDPHWHU�W\SH�

)RU�H[DPSOH��WKH�IROORZLQJ�FRGH�FUHDWHV�D�'3%�ZLWK�D�VLQJOH�SDUDPHWHU�WKDW�VHWV�WKH�QXPEHU�
RI�FDFKH�EXIIHUV�WR�XVH�ZKHQ�FRQQHFWLQJ�WR�D�GDWDEDVH�

char dpb_buffer[256], *dpb, *p;

short dpb_length;

/* Construct the database parameter buffer. */

dpb = dpb_buffer;

*dpb++ = isc_dpb_version1;

*dpb++ = isc_num_buffers;

*dpb++ = 1;
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*dpb++ = 90;

dpb_length = dpb - dpb_buffer;

,03257$17 $OO�QXPEHUV�LQ�WKH�GDWDEDVH�SDUDPHWHU�EXIIHU�PXVW�EH�UHSUHVHQWHG�LQ�D�JHQHULF�IRUPDW��ZLWK�
WKH�OHDVW�VLJQLILFDQW�E\WH�ILUVW��DQG�WKH�PRVW�VLJQLILFDQW�E\WH�ODVW��6LJQHG�QXPEHUV�VKRXOG�KDYH�
WKH�VLJQ�LQ�WKH�ODVW�E\WH��7KH�$3,�IXQFWLRQ�isc_vax_integer()�FDQ�EH�XVHG�WR�UHYHUVH�WKH�
E\WH�RUGHU�RI�D�QXPEHU��)RU�PRUH�LQIRUPDWLRQ��VHH�´LVFBYD[BLQWHJHU��µ�RQ�SDJH ����

7KH�IROORZLQJ�WDEOH�OLVWV�'3%�LWHPV�E\�SXUSRVH�

User validation

User name isc_dpb_user_name

Password isc_dpb_password

Encrypted password isc_dpb_password_enc

Role name isc_dpb_sql_role_name

System database administrator’s user name isc_dpb_sys_user_name

Authorization key for a software license isc_dpb_license

Database encryption key isc_dpb_encrypt_key

Environmental control

Number of cache buffers isc_dpb_num_buffers

dbkey context scope isc_dpb_dbkey_scope

System management

Force writes to the database to be done asynchronously or synchronously isc_dpb_force_write

Specify whether or not to reserve a small amount of space on each database 
page for holding backup versions of records when modifications are made

isc_dpb_no_reserve

System management

Specify whether or not the database should be marked as damaged isc_dpb_damaged

Perform consistency checking of internal structures isc_dpb_verify

Shadow control

Activate the database shadow, an optional, duplicate, in-sync copy of the 
database

isc_dpb_activate_shado
w

TABLE 4.2 DPB parameters
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7KH�IROORZLQJ�WDEOH�OLVWV�'3%�SDUDPHWHUV�LQ�DOSKDEHWLFDO�RUGHU��)RU�HDFK�SDUDPHWHU��LW�OLVWV�LWV�
SXUSRVH��WKH�OHQJWK��LQ�E\WHV��RI�DQ\�YDOXHV�SDVVHG�ZLWK�WKH�SDUDPHWHU��DQG�WKH�YDOXH�WR�SDVV�

Delete the database shadow isc_dpb_delete_shadow

Replay logging system control

Activate a replay logging system to keep track of all database calls isc_dpb_begin_log

Deactivate the replay logging system isc_dpb_quit_log

Character set and message file specification

Language-specific message file isc_dpb_lc_messages

Character set to be utilized isc_dpb_lc_ctype

Parameter Purpose Length Value

isc_dpb_activate_shado
w

Directive to activate the database shadow, which is 
an optional, duplicate, in-sync copy of the database

1 (Ignored) 0 (Ignored)

isc_dpb_damaged Number signifying whether or not the database 
should be marked as damaged

1 = mark as damaged

0 = do not mark as damaged

1 0 or 1

isc_dpb_dbkey_scope Scope of dbkey context. 0 limits scope to the current 
transaction, 1 extends scope to the database session

1 0 or 1

isc_dpb_delete_shadow Directive to delete a database shadow that is no 
longer needed

1(Ignored) 0 (Ignored)

isc_dpb_encrypt_key String encryption key, up to 255 characters Number of bytes 
in string

String containing key

isc_dpb_force_write Specifies whether database writes
are synchronous or asynchronous.

0 = asynchronous; 1 = synchronous

1 0 or 1

isc_dpb_lc_ctype String specifying the character set to be utilized Number of bytes 
in string

String containing 
character set name

TABLE 4.3 Alphabetical list of DPB parameters

TABLE 4.2 DPB parameters  (continued)
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Note 6RPH�SDUDPHWHUV��VXFK�DV�LVFBGSEBGHOHWHBVKDGRZ��DUH�GLUHFWLYHV�WKDW�GR�QRW�UHTXLUH�
DGGLWLRQDO�SDUDPHWHUV��(YHQ�VR��\RX�PXVW�VWLOO�SURYLGH�OHQJWK�DQG�YDOXH�E\WHV�IRU�WKHVH�
SDUDPHWHUV��6HW�OHQJWK�WR���DQG�YDOXH�WR����,QWHU%DVH�LJQRUHV�WKHVH�SDUDPHWHU�YDOXHV��EXW�WKH\�
DUH�UHTXLUHG�WR�PDLQWDLQ�WKH�IRUPDW�RI�WKH�'3%�

isc_dpb_lc_messages String specifying a language-specific message file Number of bytes 
in string

String containing 
message file name

isc_dpb_license String authorization key for a software license Number of bytes 
in string

String containing key

isc_dpb_no_reserve Specifies whether or not a small amount of space on 
each database page is reserved for holding backup 
versions of records when modifications are made; 
keep backup versions on the same page as the 
primary record to optimize update activity

0 (default) = reserve space

1= do not reserve space

1 0 or 1

isc_dpb_num_buffers Number of database cache buffers to allocate for use 
with the database; default=75

1 Number of buffers to 
allocate

isc_dpb_password String password, up to 255 characters Number of bytes 
in string

String containing 
password

isc_dpb_password_enc String encrypted password, up to 255 characters Number of bytes in 
string

String containing 
password

isc_dpb_sys_user_name String system DBA name, up to 255 characters Number of bytes in 
string

String containing 
SYSDBA name

isc_dpb_user_name String user name, up to 255 characters Number of bytes in 
string

String containing user 
name

Parameter Purpose Length Value

TABLE 4.3 Alphabetical list of DPB parameters  (continued)
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Adding parameters to a DPB
6RPHWLPHV�LW�LV�XVHIXO�WR�DGG�SDUDPHWHUV�WR�DQ�H[LVWLQJ�'3%�DW�UXQ�WLPH��)RU�H[DPSOH��ZKHQ�
DQ�DSSOLFDWLRQ�UXQV��LW�PLJKW�GHWHUPLQH�D�XVHU·V�QDPH�DQG�SDVVZRUG�DQG�VXSSO\�WKRVH�YDOXHV�
G\QDPLFDOO\��7KH�isc_expand_dpb()�IXQFWLRQ�FDQ�EH�XVHG�WR�SDVV�WKH�IROORZLQJ�DGGLWLRQDO�
SDUDPHWHUV�WR�D�SUHYLRXVO\�FUHDWHG�DQG�SRSXODWHG�'3%�DW�UXQ�WLPH�

,03257$17 ,I�\RX�H[SHFW�WR�DGG�DQ\�RI�WKHVH�SDUDPHWHUV�DW�UXQ�WLPH��WKHQ�FUHDWH�D�ODUJHU�WKDQ�QHFHVVDU\�
'3%�EHIRUH�FDOOLQJ�isc_expand_dpb()��VR�WKDW�WKLV�IXQFWLRQ�GRHV�QRW�QHHG�WR�UHDOORFDWH�
'3%�VWRUDJH�VSDFH�DW�UXQ�WLPH��isc_expand_dbp()�FDQ�UHDOORFDWH�VSDFH��EXW�WKDW�VSDFH�LV�
QRW�DXWRPDWLFDOO\�IUHHG�ZKHQ�WKH�GDWDEDVH�LV�GHWDFKHG�

isc_expand_dpb()�UHTXLUHV�WKH�IROORZLQJ�SDUDPHWHUV�

7KH�WKLUG�SDUDPHWHU�LQ�WKH�WDEOH��«��LQGLFDWHV�D�YDULDEOH�QXPEHU�RI�UHSODFHDEOH�SDUDPHWHUV��
HDFK�ZLWK�GLIIHUHQW�QDPHV��EXW�HDFK�D�FKDUDFWHU�SRLQWHU��

7KH�IROORZLQJ�FRGH�GHPRQVWUDWHV�KRZ�isc_expand_dpb()�LV�FDOOHG�WR�DGG�D�XVHU�QDPH�DQG�
SDVVZRUG�WR�WKH�'3%�DIWHU�WKH\�DUH�HOLFLWHG�IURP�D�XVHU�DW�UXQ�WLPH�

char dpb_buffer[256], *dpb, *p;

char uname[256], upass[256];

short dpb_length;

/* Construct a database parameter buffer. */

Parameter Purpose

isc_dpb_user_name String user name, up to 255 characters

isc_dpb_password String password, up to 255 characters

isc_dpb_lc_messages String specifying a language-specific message file

isc_dpb_lc_ctype String specifying the character set to be utilized

TABLE 4.4 DPB parameters recognized by isc_expand_dpb() 

Parameter Type Description

dpb char ** Pointer to a DPB

dpb_size unsigned short * Pointer to the current size, in bytes, of the DPB

… char * Pointers to item type and items to add to the DPB

TABLE 4.5 isc_expand_dbp() parameters
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dpb = dpb_buffer;

*dpb++ = isc_dpb_version1;

*dpb++ = isc_num_buffers;

*dpb++ = 1;

*dpb++ = 90;

dpb_length = dpb - dpb_buffer;

/* Now ask user for name and password. */

prompt_user("Enter your user name: ");

gets(uname);

prompt_user("\nEnter your password: ");

gets(upass);

/* Add user name and password to DPB. */

dpb = dbp_buffer;

isc_expand_dpb(&dpb, &dpb_length, 

isc_dpb_user_name, uname,

isc_dpb_password, upass, 

NULL);

Attaching to a database
$IWHU�FUHDWLQJ�DQG�LQLWLDOL]LQJ�D�GDWDEDVH�KDQGOH��DQG�RSWLRQDOO\�VHWWLQJ�XS�D�'3%�WR�VSHFLI\�
FRQQHFWLRQ�SDUDPHWHUV��XVH�isc_attach_database()�WR�HVWDEOLVK�D�FRQQHFWLRQ�WR�DQ�H[LVWLQJ�
GDWDEDVH��%HVLGHV�DOORFDWLQJ�V\VWHP�UHVRXUFHV�IRU�WKH�GDWDEDVH�FRQQHFWLRQ��
isc_attach_database()�DOVR�DVVRFLDWHV�D�VSHFLILF�GDWDEDVH�ZLWK�D�GDWDEDVH�KDQGOH�IRU�XVH�LQ�
VXEVHTXHQW�$3,�FDOOV�WKDW�UHTXLUH�D�KDQGOH�

isc_attach_database()�H[SHFWV�VL[�SDUDPHWHUV�
g $�SRLQWHU�WR�DQ�HUURU�VWDWXV�DUUD\��ZKHUH�DWWDFKPHQW�HUURUV�FDQ�EH�UHSRUWHG�VKRXOG�WKH\�RFFXU�
g 7KH�OHQJWK��LQ�E\WHV��RI�WKH�GDWDEDVH�QDPH�IRU�WKH�GDWDEDVH�WR�RSHQ��,I�WKH�GDWDEDVH�QDPH�
LQFOXGHV�D�QRGH�QDPH�DQG�SDWK��WKHVH�HOHPHQWV�PXVW�EH�FRXQWHG�LQ�WKH�OHQJWK�DUJXPHQW�

g $�VWULQJ�FRQWDLQLQJ�WKH�QDPH�RI�WKH�GDWDEDVH�WR�DWWDFK��7KH�QDPH�FDQ�LQFOXGH�D�QRGH�QDPH�
DQG�SDWK�VSHFLILFDWLRQ�

g $�SRLQWHU�WR�D�SUHYLRXVO\�GHFODUHG�DQG�LQLWLDOL]HG�GDWDEDVH�KDQGOH�ZLWK�ZKLFK�WR�DVVRFLDWH�WKH�
GDWDEDVH�WR�DWWDFK��$OO�VXEVHTXHQW�$3,�FDOOV�XVH�WKH�KDQGOH�WR�VSHFLI\�DFFHVV�WR�WKLV�GDWDEDVH�

g 7KH�OHQJWK��LQ�E\WHV��RI�WKH�'3%��,I�QR�'3%�LV�SDVVHG��VHW�WKLV�YDOXH�WR�]HUR�
g $�SRLQWHU�WR�WKH�'3%��,I�QR�'3%�LV�SDVVHG��VHW�WKLV�WR�18//�

(DFK�GDWDEDVH�DWWDFKPHQW�UHTXLUHV�D�VHSDUDWH�FDOO�WR�isc_attach_database()�
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7KH�IROORZLQJ�FRGH�HVWDEOLVKHV�DQ�DWWDFKPHQW�WR�WKH�,QWHU%DVH�H[DPSOH�GDWDEDVH��HPSOR\HH�JGE��
DQG�VSHFLILHV�D�'3%�WR�XVH�IRU�WKH�DWWDFKPHQW�

#include <ibase.h>

. . .

isc_db_handle db1;

char dpb_buffer[256], *dpb, *p;

short dpb_length;

char *str = "employee.gdb";

ISC_STATUS status_vector[20];

. . .

/* Set database handle to zero before attaching to a database. */

db1 = 0L;

/* Initialize the DPB. */

dpb = dpb_buffer;

*dpb++ = isc_dpb_version1;

*dpb++ = isc_num_buffers;

*dpb++ = 1;

*dpb++ = 90;

dpb_length = dpb - dpb_buffer;

/* Attach to the database. */

isc_attach_database(status_vector, strlen(str), str, &db1, dpb_length,

dbp_buffer);

if (status_vector[0] == 1 && status_vector[1])

{

error_exit();

}

. . .

7KH�IROORZLQJ�FRGH�LOOXVWUDWHV�KRZ�WR�DWWDFK�WR�D�GDWDEDVH�ZLWKRXW�SDVVLQJ�D�'3%�

#include <ibase.h>

. . .

isc_db_handle db1;

char *str = "employee.gdb";

ISC_STATUS status_vector[20];

. . .

/* Set database handle to zero before attaching to a database. */

db1 = 0L;

/* Attach to the database. */

isc_attach_database(status_vector, strlen(str), str, &db1, 0, NULL);

if (status_vector[0] == 1 && status_vector[1])

{

error_exit();

}
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. . .

Requesting information about an attachment
$IWHU�DQ�DSSOLFDWLRQ�DWWDFKHV�WR�D�GDWDEDVH��LW�PD\�QHHG�LQIRUPDWLRQ�DERXW�WKH�DWWDFKPHQW��
7KH�isc_database_info()�FDOO�HQDEOHV�DQ�DSSOLFDWLRQ�WR�TXHU\�IRU�DWWDFKPHQW�LQIRUPDWLRQ��
VXFK�DV�WKH�YHUVLRQ�RI�WKH�RQ�GLVN�VWUXFWXUH��2'6��XVHG�E\�WKH�DWWDFKPHQW��WKH�QXPEHU�RI�
GDWDEDVH�FDFKH�EXIIHUV�DOORFDWHG��WKH�QXPEHU�RI�GDWDEDVHV�SDJHV�UHDG�IURP�RU�ZULWWHQ�WR��RU�
ZULWH�DKHDG�ORJ�LQIRUPDWLRQ�

,Q�DGGLWLRQ�WR�D�SRLQWHU�WR�WKH�HUURU�VWDWXV�YHFWRU�DQG�D�GDWDEDVH�KDQGOH� 
isc_database_info()�UHTXLUHV�WZR�DSSOLFDWLRQ�SURYLGHG�EXIIHUV��D�UHTXHVW�EXIIHU��ZKHUH�WKH�
DSSOLFDWLRQ�VSHFLILHV�WKH�LQIRUPDWLRQ�LW�QHHGV��DQG�D�UHVXOW�EXIIHU��ZKHUH�,QWHU%DVH�UHWXUQV�WKH�
UHTXHVWHG�LQIRUPDWLRQ��$Q�DSSOLFDWLRQ�SRSXODWHV�WKH�UHTXHVW�EXIIHU�ZLWK�LQIRUPDWLRQ�SULRU�
WR�FDOOLQJ�isc_database_info()��DQG�SDVVHV�LW�ERWK�D�SRLQWHU�WR�WKH�UHTXHVW�EXIIHU��DQG�WKH�
VL]H��LQ�E\WHV��RI�WKDW�EXIIHU�

7KH�DSSOLFDWLRQ�PXVW�DOVR�FUHDWH�D�UHVXOW�EXIIHU�ODUJH�HQRXJK�WR�KROG�WKH�LQIRUPDWLRQ�
UHWXUQHG�E\�,QWHU%DVH��,W�SDVVHV�ERWK�D�SRLQWHU�WR�WKH�UHVXOW�EXIIHU��DQG�WKH�VL]H��LQ�E\WHV��RI�
WKDW�EXIIHU��WR�isc_database_info()��,I�,QWHU%DVH�DWWHPSWV�WR�SDVV�EDFN�PRUH�LQIRUPDWLRQ�
WKDQ�FDQ�ILW�LQ�WKH�UHVXOW�EXIIHU��LW�SXWV�WKH�YDOXH��LVFBLQIRBWUXQFDWHG��GHILQHG�LQ�LEDVH�K��LQ�WKH�
ILQDO�E\WH�RI�WKH�UHVXOW�EXIIHU�

Requesting buffer items and result buffer values
7KH�UHTXHVW�EXIIHU�LV�D�FKDU�DUUD\�LQWR�ZKLFK�LV�SODFHG�D�VHTXHQFH�RI�E\WH�YDOXHV��RQH�SHU�
UHTXHVWHG�LWHP�RI�LQIRUPDWLRQ��(DFK�E\WH�LV�DQ�LWHP�W\SH��VSHFLI\LQJ�WKH�NLQG�RI�LQIRUPDWLRQ�
GHVLUHG��&RPSLOH�WLPH�FRQVWDQWV�IRU�DOO�LWHP�W\SHV�DUH�GHILQHG�LQ�LEDVH�K�

7KH�UHVXOW�EXIIHU�UHWXUQV�D�VHULHV�RI�FOXVWHUV�RI�LQIRUPDWLRQ��RQH�SHU�LWHP�UHTXHVWHG��(DFK�
FOXVWHU�FRQVLVWV�RI�WKUHH�SDUWV�

�� $�RQH�E\WH�LWHP�UHWXUQ�W\SH��7KHUH�DUH�FRPSLOH�WLPH�FRQVWDQWV�GHILQHG�IRU�DOO�WKH�
LWHP�UHWXUQ�W\SHV�LQ�LEDVH�K�

�� $�WZR�E\WH�QXPEHU�VSHFLI\LQJ�WKH�QXPEHU�RI�E\WHV�WKDW�IROORZ�LQ�WKH�UHPDLQGHU�
RI�WKH�FOXVWHU�

�� $�YDOXH��VWRUHG�LQ�D�YDULDEOH�QXPEHU�RI�E\WHV��ZKRVH�LQWHUSUHWDWLRQ��IRU�H[DPSOH��
DV�D�QXPEHU�RU�DV�D�VWULQJ�RI�FKDUDFWHUV��GHSHQGV�RQ�WKH�LWHP�UHWXUQ�W\SH�
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$�FDOOLQJ�SURJUDP�LV�UHVSRQVLEOH�IRU�LQWHUSUHWLQJ�WKH�FRQWHQWV�RI�WKH�UHVXOW�EXIIHU�DQG�IRU�
GHFLSKHULQJ�HDFK�FOXVWHU�DV�DSSURSULDWH��,Q�PDQ\�FDVHV��WKH�YDOXH�VLPSO\�FRQWDLQV�D�QXPEHU�
RU�D�VWULQJ��VHTXHQFH�RI�FKDUDFWHUV���%XW�LQ�RWKHU�FDVHV��WKH�YDOXH�LV�D�QXPEHU�RI�E\WHV�ZKRVH�
LQWHUSUHWDWLRQ�GHSHQGV�RQ�WKH�LWHP�UHWXUQ�W\SH�

7KH�FOXVWHUV�UHWXUQHG�WR�WKH�UHVXOW�EXIIHU�DUH�QRW�DOLJQHG��)XUWKHUPRUH��DOO�QXPEHUV�DUH�
UHSUHVHQWHG�LQ�D�JHQHULF�IRUPDW��ZLWK�WKH�OHDVW�VLJQLILFDQW�E\WH�ILUVW��DQG�WKH�PRVW�VLJQLILFDQW�
E\WH�ODVW��6LJQHG�QXPEHUV�KDYH�WKH�VLJQ�LQ�WKH�ODVW�E\WH��&RQYHUW�WKH�QXPEHUV�WR�D�GDWDW\SH�
QDWLYH�WR�\RXU�V\VWHP��LI�QHFHVVDU\��EHIRUH�LQWHUSUHWLQJ�WKHP��7KH�$3,�FDOO��
isc_vax_integer()��FDQ�EH�XVHG�WR�SHUIRUP�WKH�FRQYHUVLRQ�

4 'DWDEDVH�FKDUDFWHULVWLFV
6HYHUDO�LWHPV�DUH�DYDLODEOH�IRU�GHWHUPLQLQJ�GDWDEDVH�FKDUDFWHULVWLFV��VXFK�DV�LWV�VL]H�DQG�PDMRU�
DQG�PLQRU�2'6�YHUVLRQ�QXPEHUV��7KH�IROORZLQJ�WDEOH�OLVWV�WKH�UHTXHVW�EXIIHU�LWHPV�WKDW�FDQ�
EH�SDVVHG��DQG�WKH�LQIRUPDWLRQ�UHWXUQHG�LQ�WKH�UHVXOW�EXIIHU�IRU�HDFK�LWHP�W\SH�

Request buffer item Result buffer contents

isc_info_allocation Number of database pages allocated

isc_info_base_level Database version (level) number: 

• 1 byte containing the number 1

• 1 byte containing the version number

isc_info_db_id • Database file name and site name:

• 1 byte containing the number 2 for a local connection or 4 for a remote 
connection

• 1 byte containing the length, d, of the database file name in bytes

• A string of d bytes, containing the database file name

• 1 byte containing the length, l, of the site name in bytes

• A string of l bytes, containing the site name

isc_info_implementation Database implementation number:

• 1 byte containing a 1

• 1 byte containing the implementation number

• 1 byte containing a “class” number, either 1 or 12

TABLE 4.6 Database information items for database characteristics
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4 (QYLURQPHQWDO�FKDUDFWHULVWLFV
6HYHUDO�LWHPV�DUH�SURYLGHG�IRU�GHWHUPLQLQJ�HQYLURQPHQWDO�FKDUDFWHULVWLFV��VXFK�DV�
WKH�DPRXQW�RI�PHPRU\�FXUUHQWO\�LQ�XVH��RU�WKH�QXPEHU�RI�GDWDEDVH�FDFKH�EXIIHUV�FXUUHQWO\�
DOORFDWHG��7KHVH�LWHPV�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH�

isc_info_no_reserve 0 or 1 

• 0 indicates space is reserved on each database page for holding backup 
versions of modified records [Default]

• 1 indicates no space is reserved for such records

isc_info_ods_minor_version On-disk structure (ODS) minor version number; an increase in a minor 
version number indicates a non-structural change, one that still allows the 
database to be accessed by database engines with the same major version 
number but possibly different minor version numbers

isc_info_ods_version ODS major version number; databases with different major version 
numbers have different physical layouts

A database engine can access only databases with a particular ODS major 
version number; trying to attach to a database with a different ODS 
number results in an error

isc_info_page_size Number of bytes per page of the attached database; use with 
isc_info_allocation to determine the size of the database

isc_info_version Version identification string of the database implementation:

• 1 byte containing the number 1

• 1 byte specifying the length, n, of the following string

• n bytes containing the version identification string

Request buffer item Result buffer contents

isc_info_current_memory Amount of server memory (in bytes) currently in use

isc_info_forced_writes Number specifying the mode in which database writes are performed (0 for 
asynchronous, 1 for synchronous)

isc_info_max_memory Maximum amount of memory (in bytes) used at one time since the first 
process attached to the database

TABLE 4.7 Database information items for environmental characteristics

Request buffer item Result buffer contents

TABLE 4.6 Database information items for database characteristics  (continued)
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Note 1RW�DOO�HQYLURQPHQWDO�LQIRUPDWLRQ�LWHPV�DUH�DYDLODEOH�RQ�DOO�SODWIRUPV�

4 3HUIRUPDQFH�VWDWLVWLFV
7KHUH�DUH�IRXU�LWHPV�WKDW�UHTXHVW�SHUIRUPDQFH�VWDWLVWLFV�IRU�D�GDWDEDVH��7KHVH�VWDWLVWLFV�
DFFXPXODWH�IRU�D�GDWDEDVH�IURP�WKH�PRPHQW�LW�LV�ILUVW�DWWDFKHG�E\�DQ\�SURFHVV�XQWLO�WKH�ODVW�
UHPDLQLQJ�SURFHVV�GHWDFKHV�IURP�WKH�GDWDEDVH��

)RU�H[DPSOH��WKH�YDOXH�UHWXUQHG�IRU�LVFBLQIRBUHDGV�LV�WKH�QXPEHU�RI�UHDGV�VLQFH�WKH�FXUUHQW�
GDWDEDVH�ZDV�ILUVW�DWWDFKHG��WKDW�LV��DQ�DJJUHJDWH�RI�DOO�UHDGV�GRQH�E\�DOO�DWWDFKHG�SURFHVVHV��
UDWKHU�WKDQ�WKH�QXPEHU�RI�UHDGV�GRQH�IRU�WKH�FDOOLQJ�SURJUDP�VLQFH�LW�DWWDFKHG�WR�WKH�GDWDEDVH�

7DEOH�����OLVWV�WKH�UHTXHVW�SHUIRUPDQFH�VWDWLVWLFV�DUH�VXPPDUL]HG�LQ�WKH�IROORZLQJ�WDEOH�

4 'DWDEDVH�RSHUDWLRQ�FRXQWV
6HYHUDO�LQIRUPDWLRQ�LWHPV�DUH�SURYLGHG�IRU�GHWHUPLQLQJ�WKH�QXPEHU�RI�YDULRXV�GDWDEDVH�
RSHUDWLRQV�SHUIRUPHG�E\�WKH�FXUUHQWO\�DWWDFKHG�FDOOLQJ�SURJUDP��7KHVH�YDOXHV�DUH�FDOFXODWHG�
RQ�D�SHU�WDEOH�EDVLV�

:KHQ�DQ\�RI�WKHVH�LQIRUPDWLRQ�LWHPV�LV�UHTXHVWHG��,QWHU%DVH�UHWXUQV�WR�WKH�UHVXOW�EXIIHU�
g ��E\WH�VSHFLI\LQJ�WKH�LWHP�W\SH��IRU�H[DPSOH��LVFBLQIRBLQVHUWBFRXQW��

isc_info_num_buffers Number of memory buffers currently allocated

isc_info_sweep_interval Number of transactions that are committed between “sweeps” to remove 
database record versions that are no longer needed

isc_info_user_names Names of all the users currently attached to the database; for each such user, 
the result buffer contains an isc_info_user_names byte followed by a 1-byte 
length specifying the number of bytes in the user name, followed by the user 
name

Request buffer item Result buffer contents

isc_info_fetches Number of reads from the memory buffer cache

isc_info_marks Number of writes to the memory buffer cache

isc_info_reads Number of page reads

isc_info_writes Number of page writes

TABLE 4.8 Database information items for performance statistics

Request buffer item Result buffer contents

TABLE 4.7 Database information items for environmental characteristics  (continued)
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g ��E\WHV�WHOOLQJ�KRZ�PDQ\�E\WHV�FRPSRVH�WKH�VXEVHTXHQW�YDOXH�SDLUV�
g $�SDLU�RI�YDOXHV�IRU�HDFK�WDEOH�LQ�WKH�GDWDEDVH�RQ�ZKLFK�WKH�UHTXHVWHG�W\SH�RI�RSHUDWLRQ�KDV�
RFFXUUHG�VLQFH�WKH�GDWDEDVH�ZDV�ODVW�DWWDFKHG�

(DFK�SDLU�FRQVLVWV�RI�
g ��E\WHV�VSHFLI\LQJ�WKH�WDEOH�,'�
g ��E\WHV�OLVWLQJ�WKH�QXPEHU�RI�RSHUDWLRQV��IRU�H[DPSOH��LQVHUWV��GRQH�RQ�WKDW�WDEOH�

7,3 7R�GHWHUPLQH�DQ�DFWXDO�WDEOH�QDPH�IURP�D�WDEOH�,'��TXHU\�WKH�V\VWHP�WDEOH��5'%�5(/$7,21�

7KH�IROORZLQJ�WDEOH�GHVFULEHV�WKH�LWHPV�ZKLFK�UHWXUQ�FRXQW�YDOXHV�IRU�RSHUDWLRQV�RQ�WKH�
GDWDEDVH�

isc_database_info() call example
7KH�IROORZLQJ�FRGH�UHTXHVWV�WKH�SDJH�VL]H�DQG�WKH�QXPEHU�RI�EXIIHUV�IRU�WKH�FXUUHQWO\�
DWWDFKHG�GDWDEDVH��WKHQ�H[DPLQHV�WKH�UHVXOW�EXIIHU�

char db_items[] = {

isc_info_page_size, isc_info_num_buffers,

Request buffer item Result buffer contents

isc_info_backout_count Number of removals of a version of a record

isc_info_delete_count Number of database deletes since the database was last attached

isc_info_expunge_count Number of removals of a record and all of its ancestors, for records whose 
deletions have been committed

isc_info_insert_count Number of inserts into the database since the database was last attached

isc_info_purge_count Number of removals of old versions of fully mature records (records 
committed, resulting in older—ancestor—versions no longer being 
needed)

isc_info_read_idx_count Number of reads done via an index since the database was last attached

isc_info_read_seq_count Number of sequential database reads, that is, the number of sequential 
table scans (row reads) done on each table since the database was last 
attached

isc_info_update_count Number of database updates since the database was last attached

TABLE 4.9 Database information items for operation counts
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isc_info_end};

char res_buffer[40], *p, item;

int length;

SLONG page_size = 0L, num_buffers = 0L;

ISC_STATUS status_vector[20];

isc_database_info(

status_vector,

&handle, /* Set in previous isc_attach_database() call. */

sizeof(db_items),

db_items,

sizeof(res_buffer),

res_buffer);

if (status_vector[0] == 1 && status_vector[1]) {

/* An error occurred. */

isc_print_status(status_vector);

return(1);

};

/* Extract the values returned in the result buffer. */

for (p = res_buffer; *p != isc_info_end ; ) {

item = *p++

length = isc_vax_integer(p, 2);

p += 2;

switch (item){

case isc_info_page_size: 

page_size = isc_vax_integer(p, length);

break;

case isc_info_num_buffers:

num_buffers = isc_vax_integer(p, length);

break;

default:

break;

}

p += length;

};
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Disconnecting from databases
:KHQ�DQ�DSSOLFDWLRQ�LV�ILQLVKHG�DFFHVVLQJ�D�GDWDEDVH��DQG�DQ\�FKDQJHV�DUH�FRPPLWWHG�RU�
UROOHG�EDFN��WKH�DSSOLFDWLRQ�VKRXOG�GLVFRQQHFW�IURP�WKH�GDWDEDVH��UHOHDVH�V\VWHP�UHVRXUFHV�
DOORFDWHG�IRU�WKH�DWWDFKPHQW��DQG�VHW�WKH�GDWDEDVH�KDQGOH�WR�]HUR�ZLWK�D�FDOO�WR�
isc_detach_database()�

isc_detach_database()�UHTXLUHV�WZR�DUJXPHQWV��D�SRLQWHU�WR�WKH�HUURU�VWDWXV�YHFWRU��DQG�D�
SRLQWHU�WR�WKH�KDQGOH�RI�WKH�GDWDEDVH�IURP�ZKLFK�WR�GHWDFK��)RU�H[DPSOH��WKH�IROORZLQJ�
VWDWHPHQW�GHWDFKHV�IURP�WKH�GDWDEDVH�SRLQWHG�WR�E\�WKH�GDWDEDVH�KDQGOH��GE��

isc_detach_database(status_vector, &db1);

�(DFK�GDWDEDVH�WR�GHWDFK�UHTXLUHV�D�VHSDUDWH�FDOO�WR�isc_detach_database()�

Deleting a database
7R�UHPRYH�D�GDWDEDVH�IURP�WKH�V\VWHP�LI�LW�LV�QR�ORQJHU�QHHGHG��XVH�isc_drop_database()��
7KLV�IXQFWLRQ�SHUPDQHQWO\�ZLSHV�RXW�D�GDWDEDVH��HUDVLQJ�LWV�GDWD��PHWDGDWD��DQG�DOO�RI�LWV�
VXSSRUWLQJ�ILOHV��VXFK�DV�VHFRQGDU\�ILOHV��VKDGRZ�ILOHV��DQG�ZULWH�DKHDG�ORJ�ILOHV�

$�GDWDEDVH�FDQ�RQO\�EH�GHOHWHG�LI�LW�LV�SUHYLRXVO\�DWWDFKHG�ZLWK�D�FDOO�WR�
isc_attach_database()��7KH�FDOO�WR�isc_attach_database()�HVWDEOLVKHV�D�GDWDEDVH�KDQGOH�
IRU�WKH�GDWDEDVH��7KDW�KDQGOH�PXVW�EH�SDVVHG�LQ�WKH�FDOO�WR�isc_drop_database()�

)RU�H[DPSOH��WKH�IROORZLQJ�FRGH�GHOHWHV�WKH�GDWDEDVH�SRLQWHG�WR�E\�WKH�GDWDEDVH�KDQGOH��GE��

#include <ibase.h>

. . .

isc_db_handle db1;

char *str = "employee.gdb";

ISC_STATUS status_vector[20];

. . .

/* Set database handle to zero before attaching to a database. */

db1 = 0L;

/* Attach to the database. */

isc_attach_database(status_vector, strlen(str), str, &db1, 0, NULL);

if (status_vector[0] == 1 && status_vector[1])

{

error_exit();

}

isc_drop_database(status_vector, &db1);

if (status_vector[0] == 1 && status_vector[1])

{
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error_exit();

}

. . .
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CHAPTER

5
Chapter 5Working with Transactions

7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�VHW�XS�D�WUDQVDFWLRQ�SDUDPHWHU�EXIIHU��73%��WKDW�FRQWDLQV�
SDUDPHWHUV��KRZ�WR�VHW�XS�DQG�LQLWLDOL]H�WUDQVDFWLRQ�KDQGOHV��DQG�KRZ�WR�XVH�WKH�$3,�IXQFWLRQV�
WKDW�FRQWURO�WUDQVDFWLRQV��,W�DOVR�H[SODLQV�KRZ�WR�UHWULHYH�D�WUDQVDFWLRQ�,'�

$OO�GDWD�GHILQLWLRQ�DQG�GDWD�PDQLSXODWLRQ�LQ�DQ�DSSOLFDWLRQ�WDNHV�SODFH�LQ�WKH�FRQWH[W�RI�RQH�
RU�PRUH�WUDQVDFWLRQV��RQH�RU�PRUH�VWDWHPHQWV�WKDW�ZRUN�WRJHWKHU�WR�FRPSOHWH�D�VSHFLILF�VHW�RI�
DFWLRQV�WKDW�PXVW�EH�WUHDWHG�DV�DQ�DWRPLF�XQLW�RI�ZRUN�

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�$3,�IXQFWLRQV�PRVW�FRPPRQO\�XVHG�ZKHQ�ZRUNLQJ�ZLWK�
WUDQVDFWLRQV��)XQFWLRQV�DUH�OLVWHG�LQ�WKH�RUGHU�WKH\�W\SLFDOO\�DSSHDU�LQ�DQ�DSSOLFDWLRQ�

Function Purpose

isc_start_transaction() Starts a new transaction against one or more databases.; use a 
previously declared and populated TPB

isc_commit_retaining() Commits a transaction’s changes, and preserves the transaction 
context for further transaction processing

isc_commit_transaction() Commits a transaction’s changes, and ends the transaction

isc_rollback_transaction() Rolls back a transaction’s changes, and ends the transaction

TABLE 5.1 API transaction functions
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,Q�DGGLWLRQ�WR�WKHVH�IXQFWLRQV��WKH�IROORZLQJ�WDEOH�OLVWV�OHVV�IUHTXHQWO\�XVHG�$3,�WUDQVDFWLRQ�
IXQFWLRQV�LQ�WKH�RUGHU�WKH\�W\SLFDOO\�DSSHDU�ZKHQ�XVHG�

Starting transactions
6WDUWLQJ�WUDQVDFWLRQV�LV�D�WKUHH�VWHS�SURFHVV�

�� &UHDWLQJ�DQG�LQLWLDOL]LQJ�D�WUDQVDFWLRQ�KDQGOH�IRU�HDFK�VLPXOWDQHRXV�WUDQVDFWLRQ�
WR�EH�VWDUWHG�

�� 2SWLRQDOO\�FUHDWLQJ�DQG�SRSXODWLQJ�D�73%�IRU�HDFK�WUDQVDFWLRQ�

�� &DOOLQJ�isc_start_transaction()�IRU�HDFK�WUDQVDFWLRQ�WR�VWDUW�

7KHVH�VWHSV�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV�RI�WKLV�FKDSWHU�

Note 3URJUDPPHUV�ZULWLQJ�DSSOLFDWLRQV�WKDW�GR�QRW�SHUPLW�IXQFWLRQ�FDOOV�WR�SDVV�D�YDULDEOH�
QXPEHU�RI�SDUDPHWHUV�PXVW�XVH�isc_start_multiple()�LQVWHDG�RI�isc_start_transaction()�

Function Purpose

isc_start_multiple() Starts a new transaction against one or more databases; used instead of 
isc_start_transaction() for programming languages such as 
FORTRAN, that do not support variable numbers of arguments to 
functions

isc_prepare_transaction() Performs the first phase of a two-phase commit, prior to calling 
isc_commit_transaction(); used only when it is absolutely necessary 
to override InterBase’s automatic two-phase commit

isc_prepare_transaction2() Performs the first phase of a two-phase commit, prior to calling 
isc_commit_transaction(); used only when absolutely necessary to 
override InterBase’s automatic two-phase commit

TABLE 5.2 Additional API transaction functions 
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Creating transaction handles
(YHU\�WUDQVDFWLRQ�WKDW�LV�XVHG�LQ�DQ�DSSOLFDWLRQ�PXVW�EH�DVVRFLDWHG�ZLWK�LWV�RZQ�WUDQVDFWLRQ�
KDQGOH��D�SRLQWHU�WR�DQ�DGGUHVV�WKDW�LV�XVHG�E\�DOO�$3,�WUDQVDFWLRQ�IXQFWLRQV��7KH�LEDVH�K�KHDGHU�
ILOH�FRQWDLQV�WKH�IROORZLQJ�&�W\SHGHI�GHFODUDWLRQ�IRU�WUDQVDFWLRQ�KDQGOHV�

typedef void ISC_FAR *isc_tr_handle;

7R�XVH�WKLV�W\SHGHI�IRU�GHFODULQJ�WUDQVDFWLRQ�KDQGOHV�LQ�DQ�DSSOLFDWLRQ��LQFOXGH�LEDVH�K�LQ�HDFK�
VRXUFH�ILOH�PRGXOH�

#include <ibase.h>

4 'HFODULQJ�WUDQVDFWLRQ�KDQGOHV
7R�HVWDEOLVK�WUDQVDFWLRQ�KDQGOHV�IRU�XVH��GHFODUH�D�YDULDEOH�RI�W\SH�LVFBWUBKDQGOH�IRU�HDFK�
VLPXOWDQHRXVO\�DFWLYH�WUDQVDFWLRQ��7KH�IROORZLQJ�FRGH�GHFODUHV�WZR�KDQGOHV�

#include <ibase.h>

. . .

isc_tr_handle tr1;

iac_tr_handle tr2;

2QFH�D�WUDQVDFWLRQ�LV�FRPPLWWHG�RU�UROOHG�EDFN��LWV�KDQGOH�FDQ�EH�DVVLJQHG�WR�D�GLIIHUHQW�
WUDQVDFWLRQ�LQ�D�VXEVHTXHQW�FDOO�WR�isc_start_transaction()��,I�DQ�DSSOLFDWLRQ�XVHV�VHYHUDO�
WUDQVDFWLRQV��EXW�RQO\�VWDUWV�D�VXEVHW�RI�WUDQVDFWLRQV�DW�WKH�VDPH�WLPH��LW�LV�RQO\�QHFHVVDU\�WR�
GHFODUH�DV�PDQ\�KDQGOHV�DV�WKHUH�ZLOO�EH�VLPXOWDQHRXVO\�DFWLYH�WUDQVDFWLRQV��)RU�H[DPSOH��LI�
DQ�DSSOLFDWLRQ�VWDUWV�D�WRWDO�RI�WKUHH�WUDQVDFWLRQV��EXW�RQO\�UXQV�WZR�RI�WKHP�DW�WKH�VDPH�WLPH��
RQO\�WZR�WUDQVDFWLRQ�KDQGOHV�QHHG�EH�GHFODUHG�

4 ,QLWLDOL]LQJ�WUDQVDFWLRQ�KDQGOHV
%HIRUH�D�WUDQVDFWLRQ�KDQGOH�FDQ�EH�XVHG�WR�VWDUW�D�QHZ�WUDQVDFWLRQ��LW�PXVW�EH�VHW�WR�]HUR��7KH�
IROORZLQJ�FRGH�LOOXVWUDWHV�KRZ�WZR�WUDQVDFWLRQ�KDQGOHV�DUH�VHW�WR�]HUR�

#include <ibase.h>

. . .

isc_tr_handle tr1;

isc_tr_handle tr2;

. . .

/* Set transaction handles to zero before starting a transaction. */

tr1 = 0L;

tr2 = 0L;
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2QFH�D�WUDQVDFWLRQ�KDQGOH�LV�LQLWLDOL]HG�WR�]HUR��LW�FDQ�EH�XVHG�LQ�D�FDOO�WR�
isc_start_transaction()�WR�HVWDEOLVK�D�QHZ�WUDQVDFWLRQ��,I�D�QRQ]HUR�WUDQVDFWLRQ�KDQGOH�LV�
SDVVHG�WR�isc_start_transaction()��WKH�VWDUWXS�IDLOV�DQG�DQ�HUURU�FRGH�LV�UHWXUQHG��)RU�PRUH�
LQIRUPDWLRQ�DERXW�VWDUWLQJ�D�QHZ�WUDQVDFWLRQ�ZLWK�isc_start_transaction()��VHH�´&DOOLQJ�
LVFBVWDUWBWUDQVDFWLRQ���µ�RQ�SDJH ���

Creating a transaction parameter buffer
7KH�WUDQVDFWLRQ�SDUDPHWHU�EXIIHU��73%��LV�DQ�RSWLRQDO��DSSOLFDWLRQ�GHILQHG�E\WH�YHFWRU��SDVVHG�DV�
DQ�DUJXPHQW�WR�isc_start_transaction()��WKDW�VHWV�XS�D�WUDQVDFWLRQ·V�DWWULEXWHV��LWV�RSHUDWLQJ�
FKDUDFWHULVWLFV��VXFK�DV�ZKHWKHU�WKH�WUDQVDFWLRQ�KDV�UHDG�DQG�ZULWH�DFFHVV�WR�WDEOHV��RU�
UHDG�RQO\�DFFHVV��DQG�ZKHWKHU�RU�QRW�RWKHU�VLPXOWDQHRXVO\�DFWLYH�WUDQVDFWLRQV�FDQ�VKDUH�WDEOH�
DFFHVV�ZLWK�WKH�WUDQVDFWLRQ��(DFK�WUDQVDFWLRQ�PD\�KDYH�LWV�RZQ�73%��RU�WUDQVDFWLRQV�WKDW�
VKDUH�RSHUDWLQJ�FKDUDFWHULVWLFV�FDQ�XVH�WKH�VDPH�73%�

Note ,I�D�73%�LV�QRW�FUHDWHG�IRU�D�WUDQVDFWLRQ��D�18//�SRLQWHU�PXVW�EH�SDVVHG�WR�
isc_start_transaction()�LQ�LWV�SODFH��$�GHIDXOW�VHW�RI�DWWULEXWHV�LV�DXWRPDWLFDOO\�DVVLJQHG�WR�
VXFK�WUDQVDFWLRQV��)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�GHIDXOW�73%��VHH�́ 8VLQJ�WKH�GHIDXOW�73%µ�
RQ�SDJH ���

$�73%�LV�GHFODUHG�LQ�D�&�SURJUDP�DV�D�FKDU�DUUD\�RI�RQH�E\WH�HOHPHQWV��(DFK�HOHPHQW�LV�D�
SDUDPHWHU�WKDW�GHVFULEHV�D�VLQJOH�WUDQVDFWLRQ�DWWULEXWH��$�W\SLFDO�GHFODUDWLRQ�LV�DV�IROORZV�

static char isc_tpb[] = {isc_tpb_version3,

isc_tpb_write,

isc_tpb_read_committed,

isc_tpb_no_rec_version,

isc_tpb_wait};

7KLV�H[DPSOH�PDNHV�XVH�RI�SDUDPHWHU�FRQVWDQWV�GHILQHG�LQ�WKH�,QWHU%DVH�KHDGHU�ILOH��LEDVH�K��
7KH�ILUVW�HOHPHQW�LQ�HYHU\�73%�PXVW�EH�WKH�LVFBWSEBYHUVLRQ��FRQVWDQW��7KH�IROORZLQJ�WDEOH�OLVWV�
DYDLODEOH�73%�FRQVWDQWV��GHVFULEHV�WKHLU�SXUSRVHV��DQG�LQGLFDWHV�ZKLFK�FRQVWDQWV�DUH�DVVLJQHG�
DV�D�GHIDXOW�VHW�RI�DWWULEXWHV�ZKHQ�D�18//�73%�SRLQWHU�LV�SDVVHG�WR�isc_start_transaction()�

Parameter Description

isc_tpb_version3 InterBase version 3 transaction

isc_tpb_consistency Table-locking transaction model

isc_tpb_concurrency High throughput, high concurrency transaction with acceptable consistency; 
use of this parameter takes full advantage of the InterBase multi-generational 
transaction model [Default]

TABLE 5.3 TPB constants
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73%�SDUDPHWHUV�VSHFLI\�WKH�IROORZLQJ�FODVVHV�RI�LQIRUPDWLRQ�
g 7UDQVDFWLRQ�YHUVLRQ�QXPEHU�LV�XVHG�LQWHUQDOO\�E\�WKH�,QWHU%DVH�HQJLQH��,W�LV�DOZD\V�EH�WKH�ILUVW�
DWWULEXWH�VSHFLILHG�LQ�WKH�73%��DQG�PXVW�DOZD\V�EH�VHW�WR�LVFBWSEBYHUVLRQ��

isc_tpb_shared Concurrent, shared access of a specified table among all transactions; use in 
conjunction with isc_tpb_lock_read and isc_tpb_lock_write to establish the 
lock option [Default]

isc_tpb_protected Concurrent, restricted access of a specified table; use in conjunction with 
isc_tpb_lock_read and isc_tpb_lock_write to establish the lock option

isc_tpb_wait Lock resolution specifies that the transaction is to wait until locked resources 
are released before retrying an operation [Default]

isc_tpb_nowait Lock resolution specifies that the transaction is not to wait for locks to be 
released, but instead, a lock conflict error should be returned immediately

isc_tpb_read Read-only access mode that allows a transaction only to select data from 
tables

isc_tpb_write Read-write access mode of that allows a transaction to select, insert, update, 
and delete table data [Default]

isc_tpb_lock_read Read-only access of a specified table. Use in conjunction with isc_tpb_shared, 
isc_tpb_protected, and isc_tpb_exclusive to establish the lock option.

isc_tpb_lock_write Read-write access of a specified table. Use in conjunction with 
isc_tpb_shared, isc_tpb_protected, and isc_tpb_exclusive to establish the lock 
option [Default]

isc_tpb_read_committed High throughput, high concurrency transaction that can read changes 
committed by other concurrent transactions. Use of this parameter takes full 
advantage of the InterBase
multi-generational transaction model.

isc_tpb_rec_version Enables an isc_tpb_read_committed transaction to read the most recently 
committed version of a record even if other, uncommitted versions are 
pending.

isc_tpb_no_rec_version Enables an isc_tpb_read_committed transaction to read only the latest 
committed version of a record. If an uncommitted version of a record is 
pending and isc_tpb_wait is also specified, then the transaction waits for the 
pending record to be committed or rolled back before proceeding. Otherwise, 
a lock conflict error is reported at once.

Parameter Description

TABLE 5.3 TPB constants  (continued)
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g $FFHVV�PRGH�GHVFULEHV�WKH�DFWLRQV�WKDW�FDQ�EH�SHUIRUPHG�E\�WKH�IXQFWLRQV�DVVRFLDWHG�ZLWK�WKH�
WUDQVDFWLRQ��9DOLG�DFFHVV�PRGHV�DUH�

LVFBWSEBUHDG

LVFBWSEBZULWH
g ,VRODWLRQ�OHYHO�GHVFULEHV�WKH�YLHZ�RI�WKH�GDWDEDVH�JLYHQ�D�WUDQVDFWLRQ�DV�LW�UHODWHV�WR�DFWLRQV�
SHUIRUPHG�E\�RWKHU�VLPXOWDQHRXVO\�RFFXUULQJ�WUDQVDFWLRQV��9DOLG�LVRODWLRQ�OHYHOV�DUH�

LVFBWSEBFRQFXUUHQF\

LVFBWSEBFRQVLVWHQF\

LVFBWSEBUHDGBFRPPLWWHG��LVFBWSEBUHFBYHUVLRQ

LVFBWSEBUHDGBFRPPLWWHG��LVFBWSEBQRBUHFBYHUVLRQ
g /RFN�UHVROXWLRQ�GHVFULEHV�KRZ�D�WUDQVDFWLRQ�VKRXOG�UHDFW�LI�D�ORFN�FRQIOLFW�RFFXUV��9DOLG�ORFN�
UHVROXWLRQV�DUH�

LVFBWSEBZDLW

LVFBWSEBQRZDLW

g 7DEOH�UHVHUYDWLRQ�RSWLRQDOO\�GHVFULEHV�DQ�DFFHVV�PHWKRG�DQG�ORFN�UHVROXWLRQ�IRU�D�VSHFLILHG�WDEOH�
WKDW�WKH�WUDQVDFWLRQ�DFFHVVHV��:KHQ�WDEOH�UHVHUYDWLRQ�LV�XVHG��WDEOHV�DUH�UHVHUYHG�IRU�WKH�
VSHFLILHG�DFFHVV�ZKHQ�WKH�WUDQVDFWLRQ�LV�VWDUWHG��UDWKHU�WKDQ�ZKHQ�WKH�WUDQVDFWLRQ�DFWXDOO\�
DFFHVVHV�WKH�WDEOH��9DOLG�UHVHUYDWLRQV�DUH�

LVFBWSEBVKDUHG��LVFBWSEBORFNBZULWH

LVFBWSEBVKDUHG��LVFBWSEBORFNBUHDG

LVFBWSEBSURWHFWHG��LVFBWSEBORFNBZULWH

LVFBWSEBSURWHFWHG��LVFBWSEBORFNBUHDG

73%�SDUDPHWHUV�DUH�GHVFULEHG�LQ�GHWDLO�LQ�WKH�IROORZLQJ�VHFWLRQV�

4 6SHFLI\LQJ�WKH�WUDQVDFWLRQ�YHUVLRQ�QXPEHU
7KH�ILUVW�SDUDPHWHU�LQ�D�73%�PXVW�DOZD\V�VSHFLI\�WKH�YHUVLRQ�QXPEHU�IRU�WUDQVDFWLRQ�
SURFHVVLQJ��,W�PXVW�DOZD\V�EH�VHW�WR�LVFBWSEBYHUVLRQ���7KH�IROORZLQJ�73%�GHFODUDWLRQ�LOOXVWUDWHV�
WKH�FRUUHFW�XVH�DQG�SRVLWLRQ�RI�WKLV�SDUDPHWHU�

static char isc_tpb[] = {isc_tpb_version3, ...};
48 INTERBASE 5



STARTING TRANSACTIONS
4 6SHFLI\LQJ�DFFHVV�PRGH
7KH�DFFHVV�PRGH�SDUDPHWHU�GHVFULEHV�WKH�DFWLRQV�D�WUDQVDFWLRQ�FDQ�SHUIRUP�DJDLQVW�D�WDEOH��
7KH�GHIDXOW�DFFHVV�PRGH��LVFBWSEBZULWH��HQDEOHV�D�WUDQVDFWLRQ�WR�UHDG�GDWD�IURP�D�WDEOH�DQG�
ZULWH�GDWD�WR�LW��$�VHFRQG�DFFHVV�PRGH��LVFBWSEBUHDG��UHVWULFWV�WDEOH�DFFHVV�WR�UHDG�RQO\��)RU�
H[DPSOH��WKH�IROORZLQJ�73%�GHFODUDWLRQ�VSHFLILHV�D�UHDG�RQO\�WUDQVDFWLRQ�

static char isc_tpb[] = {isc_tpb_version3, isc_tpb_read};

$�73%�VKRXOG�RQO\�VSHFLI\�RQH�DFFHVV�PRGH�SDUDPHWHU��,I�PRUH�WKDQ�RQH�LV�VSHFLILHG��ODWHU�
GHFODUDWLRQV�RYHUULGH�HDUOLHU�RQHV�

,I�D�73%�LV�GHFODUHG�WKDW�RPLWV�WKH�DFFHVV�PRGH�SDUDPHWHU��,QWHU%DVH�LQWHUSUHWV�WUDQVDFWLRQ�
DFFHVV�DV�UHDG�DQG�ZULWH�

4 6SHFLI\LQJ�LVRODWLRQ�OHYHO
7KH�LVRODWLRQ�OHYHO�SDUDPHWHU�VSHFLILHV�WKH�YLHZ�RI�WKH�GDWDEDVH�SHUPLWWHG�D�WUDQVDFWLRQ�DV�LW�
UHODWHV�WR�DFWLRQV�SHUIRUPHG�E\�RWKHU�VLPXOWDQHRXVO\�RFFXUULQJ�WUDQVDFWLRQV�

ISC_TPB_CONCURRENCY

%\�GHIDXOW��DIWHU�D�WUDQVDFWLRQ�VWDUWV�LW�FDQQRW�DFFHVV�FRPPLWWHG�FKDQJHV�WR�D�WDEOH�PDGH�E\�
RWKHU�VLPXOWDQHRXV�WUDQVDFWLRQV��HYHQ�WKRXJK�LW�VKDUHV�DFFHVV�WR�WKH�WDEOH�ZLWK�WKHP��6XFK�D�
WUDQVDFWLRQ�KDV�DQ�LVRODWLRQ�OHYHO�RI�LVFBWSEBFRQFXUUHQF\��PHDQLQJ�LW�FDQ�KDYH�FRQFXUUHQW�DFFHVV�
WR�WDEOHV�DOVR�DFFHVVHG�VLPXOWDQHRXVO\�E\�RWKHU�WUDQVDFWLRQV��7KH�IROORZLQJ�GHFODUDWLRQ�
FUHDWHV�D�73%�VSHFLI\LQJ�DQ�LVRODWLRQ�OHYHO�RI�LVFBWSEBFRQFXUUHQF\�

static char isc_tpb[] = {isc_tpb_version3,

isc_tpb_write,

isc_tpb_concurrency};

ISC_TPB_READ_COMMITTED

$�VHFRQG�LVRODWLRQ�OHYHO��LVFBWSEBUHDGBFRPPLWWHG��RIIHUV�DOO�WKH�DGYDQWDJHV�RI�WKH�
LVFBWSEBFRQFXUUHQF\�LVRODWLRQ�OHYHO�DQG�DGGLWLRQDOO\�HQDEOHV�D�WUDQVDFWLRQ�WR�DFFHVV�FKDQJHV�
FRPPLWWHG�E\�RWKHU�VLPXOWDQHRXV�WUDQVDFWLRQV��7ZR�RWKHU�SDUDPHWHUV��LVFBWSEBUHFBYHUVLRQ��DQG�
LVFBWSEBQRBUHFBYHUVLRQ��VKRXOG�EH�XVHG�ZLWK�WKH�LVFBWSEBUHDGBFRPPLWWHG�SDUDPHWHU��7KH\�RIIHU�
UHILQHG�FRQWURO�RYHU�WKH�FRPPLWWHG�FKDQJHV�D�WUDQVDFWLRQ�LV�SHUPLWWHG�WR�DFFHVV�

Ã LVFBWSEBQRBUHFBYHUVLRQ��WKH�GHIDXOW�UHILQHPHQW��VSHFLILHV�WKDW�D�WUDQVDFWLRQ�FDQ�RQO\�UHDG�WKH�
ODWHVW�YHUVLRQ�RI�D�URZ��,I�D�FKDQJH�WR�D�URZ�LV�SHQGLQJ��EXW�QRW�\HW�FRPPLWWHG��WKH�URZ�
FDQQRW�EH�UHDG�

Ã LVFBWSEBUHFBYHUVLRQ�VSHFLILHV�WKDW�D�WUDQVDFWLRQ�FDQ�UHDG�WKH�ODWHVW�FRPPLWWHG�YHUVLRQ�RI�D�URZ��
HYHQ�LI�D�PRUH�UHFHQW�XQFRPPLWWHG�YHUVLRQ�LV�SHQGLQJ�
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7KH�IROORZLQJ�GHFODUDWLRQ�FUHDWHV�D�73%�ZLWK�D�UHDG�FRPPLWWHG�LVRODWLRQ�OHYHO��DQG�VSHFLILHV�
WKDW�WKH�WUDQVDFWLRQ�FDQ�UHDG�WKH�ODWHVW�FRPPLWWHG�YHUVLRQ�RI�D�URZ�

static char isc_tpb[] = {isc_tpb_version3,

isc_tpb_write,

isc_tpb_read_committed,

isc_tpb_rec_version};

ISC_TPB_CONSISTENCY

,QWHU%DVH�DOVR�VXSSRUWV�D�UHVWULFWLYH�LVRODWLRQ�OHYHO��LVFBWSEBFRQVLVWHQF\�SUHYHQWV�D�WUDQVDFWLRQ�
IURP�DFFHVVLQJ�WDEOHV�LI�WKH\�DUH�ZULWWHQ�WR�E\�RWKHU�WUDQVDFWLRQV��LW�DOVR�SUHYHQWV�RWKHU�
WUDQVDFWLRQV�IURP�ZULWLQJ�WR�D�WDEOH�RQFH�WKLV�WUDQVDFWLRQ�ZULWHV�WR�LW��7KLV�LVRODWLRQ�OHYHO�LV�
GHVLJQHG�WR�JXDUDQWHH�WKDW�LI�D�WUDQVDFWLRQ�ZULWHV�WR�D�WDEOH�EHIRUH�RWKHU�VLPXOWDQHRXV�UHDG�
DQG�ZULWH�WUDQVDFWLRQV��WKHQ�RQO\�LW�FDQ�FKDQJH�D�WDEOH·V�GDWD��%HFDXVH�LW�HVVHQWLDOO\�UHVWULFWV�
�DQG�RIWHQ�SUHYHQWV��VKDUHG�DFFHVV�WR�WDEOHV��LVFBWSEBFRQVLVWHQF\�VKRXOG�EH�XVHG�ZLWK�FDUH�

$�73%�VKRXOG�RQO\�VSHFLI\�RQH�LVRODWLRQ�PRGH�SDUDPHWHU��DQG�RQH�UHILQHPHQW�SDUDPHWHU��LI�
LVRODWLRQ�PRGH�LV�LVFBWSEBUHDGBFRPPLWWHG���,I�PRUH�WKDQ�RQH�LV�VSHFLILHG��ODWHU�GHFODUDWLRQV�
RYHUULGH�HDUOLHU�RQHV�

,I�D�73%�LV�GHFODUHG�WKDW�RPLWV�WKH�LVRODWLRQ�PRGH�SDUDPHWHU��,QWHU%DVH�LQWHUSUHWV�LW�DV�
LVFBWSEBFRQFXUUHQF\�

ISOLATION LEVEL INTERACTIONS

7R�GHWHUPLQH�WKH�SRVVLELOLW\�IRU�ORFN�FRQIOLFWV�EHWZHHQ�WZR�WUDQVDFWLRQV�DFFHVVLQJ�WKH�VDPH�
GDWDEDVH��HDFK�WUDQVDFWLRQ·V�LVRODWLRQ�OHYHO�DQG�DFFHVV�PRGH�PXVW�EH�FRQVLGHUHG��7KH�
IROORZLQJ�WDEOH�VXPPDUL]HV�SRVVLEOH�FRPELQDWLRQV�

isc_tpb_concurrency, 
isc_tpb_read_committed isc_tpb_consistency

isc_tpb_write isc_tpb_read isc_tpb_write
isc_tpb_rea
d

concurrency, 
read_committed

isc_tpb_write Some simultaneous 
updates may conflict.

— Conflicts. Conflicts.

isc_tpb_read — — — —

consistency isc_tpb_write Conflicts. — Conflicts. Conflicts.

isc_tpb_read Conflicts. — Conflicts. —

TABLE 5.4 Isolation level interaction with read and write operations
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$V�WKLV�WDEOH�LOOXVWUDWHV��LVFBWSEBFRQFXUUHQF\�DQG�LVFBWSEBUHDGBFRPPLWWHG�WUDQVDFWLRQV�RIIHU�WKH�
OHDVW�FKDQFH�IRU�FRQIOLFWV��)RU�H[DPSOH��LI�W��LV�DQ�LVFBWSEBFRQFXUUHQF\�WUDQVDFWLRQ�ZLWK�
LVFBWSEBZULWH�DFFHVV��DQG�W��LV�DQ�LVFBWSEBUHDGBFRPPLWWHG�WUDQVDFWLRQ�ZLWK�LVFBWSEBZULWH�DFFHVV��W��
DQG�W��RQO\�FRQIOLFW�ZKHQ�WKH\�DWWHPSW�WR�XSGDWH�WKH�VDPH�URZV��,I�W��DQG�W��KDYH�LVFBWSEBUHDG�
DFFHVV��WKH\�QHYHU�FRQIOLFW�ZLWK�RWKHU�WUDQVDFWLRQV�

$Q�LVFBWSEBFRQVLVWHQF\�WUDQVDFWLRQ�ZLWK�LVFBWSEBZULWH�DFFHVV�LV�JXDUDQWHHG�WKDW�LI�LW�JDLQV�DFFHVV�
WR�D�WDEOH�WKDW�LW�DORQH�FDQ�XSGDWH�D�WDEOH��EXW�LW�FRQIOLFWV�ZLWK�DOO�RWKHU�VLPXOWDQHRXV�
WUDQVDFWLRQV�H[FHSW�IRU�LVFBWSEBFRQFXUUHQF\�DQG�LVFBWSEBUHDGBFRPPLWWHG�WUDQVDFWLRQV�UXQQLQJ�LQ�
LVFBWSEBUHDG�PRGH��$Q�LVFBWSEBFRQVLVWHQF\�WUDQVDFWLRQ�ZLWK�LVFBWSEBUHDG�DFFHVV�LV�FRPSDWLEOH�ZLWK�
DQ\�RWKHU�UHDG�RQO\�WUDQVDFWLRQ��EXW�FRQIOLFWV�ZLWK�DQ\�WUDQVDFWLRQ�WKDW�DWWHPSWV�WR�LQVHUW��
XSGDWH��RU�GHOHWH�GDWD�

4 6SHFLI\LQJ�ORFN�UHVROXWLRQ
7KH�ORFN�UHVROXWLRQ�SDUDPHWHU�GHVFULEHV�ZKDW�KDSSHQV�LI�D�WUDQVDFWLRQ�HQFRXQWHUV�DQ�DFFHVV�
FRQIOLFW�GXULQJ�D�ZULWH�RSHUDWLRQ��XSGDWH�DQG�GHOHWH�RSHUDWLRQV�RQ�H[LVWLQJ�URZV���7KHUH�DUH�
WZR�SRVVLEOH�FKRLFHV�IRU�WKLV�SDUDPHWHU�

g LVFBWSEBZDLW��WKH�GHIDXOW��VSHFLILHV�WKDW�WKH�WUDQVDFWLRQ�VKRXOG�ZDLW�XQWLO�ORFNHG�UHVRXUFHV�DUH�
UHOHDVHG��2QFH�WKH�UHVRXUFHV�DUH�UHOHDVHG��WKH�WUDQVDFWLRQ�UHWULHV�LWV�RSHUDWLRQ�

g LVFBWSEBQRZDLW�VSHFLILHV�WKDW�WKH�WUDQVDFWLRQ�VKRXOG�UHWXUQ�D�ORFN�FRQIOLFW�HUURU�ZLWKRXW�ZDLWLQJ�
IRU�ORFNV�WR�EH�UHOHDVHG�

)RU�H[DPSOH��WKH�IROORZLQJ�GHFODUDWLRQ�FUHDWHV�D�73%�ZLWK�ZULWH�DFFHVV��D�FRQFXUUHQF\�
LVRODWLRQ�PRGH��DQG�D�ORFN�UHVROXWLRQ�RI�LVFBWSEBQRZDLW�

static char isc_tpb[] = {isc_tpb_version3,

isc_tpb_write,

isc_tpb_concurrency,

isc_tpb_nowait};

$�73%�VKRXOG�RQO\�VSHFLI\�RQH�ORFN�UHVROXWLRQ�SDUDPHWHU��,I�PRUH�WKDQ�RQH�LV�VSHFLILHG��ODWHU�
GHFODUDWLRQV�RYHUULGH�HDUOLHU�RQHV�

,I�D�73%�LV�GHFODUHG�WKDW�RPLWV�WKH�ORFN�UHVROXWLRQ�SDUDPHWHU��,QWHU%DVH�LQWHUSUHWV�LW�DV�
LVFBWSEBFRQFXUUHQF\�
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4 6SHFLI\LQJ�WDEOH�UHVHUYDWLRQ
2UGLQDULO\��WUDQVDFWLRQV�JDLQ�VSHFLILF�DFFHVV�WR�WDEOHV�RQO\�ZKHQ�WKH\�DFWXDOO\�UHDG�IURP�RU�
ZULWH�WR�WKHP��2SWLRQDO�WDEOH�UHVHUYDWLRQ�SDUDPHWHUV�FDQ�EH�SDVVHG�LQ�WKH�73%��7DEOH�
UHVHUYDWLRQ�RSWLRQDOO\�GHVFULEHV�DQ�DFFHVV�PHWKRG�DQG�ORFN�UHVROXWLRQ�IRU�D�VSHFLILHG�WDEOH�
WKDW�WKH�WUDQVDFWLRQ�DFFHVVHV��:KHQ�WDEOH�UHVHUYDWLRQ�LV�XVHG��WDEOHV�DUH�UHVHUYHG�IRU�WKH�
VSHFLILHG�DFFHVV�ZKHQ�WKH�WUDQVDFWLRQ�LV�VWDUWHG��UDWKHU�WKDQ�ZKHQ�WKH�WUDQVDFWLRQ�DFWXDOO\�
DFFHVVHV�WKH�WDEOH��7DEOH�UHVHUYDWLRQ�LV�RQO\�XVHIXO�LQ�DQ�HQYLURQPHQW�ZKHUH�VLPXOWDQHRXV�
WUDQVDFWLRQV�VKDUH�GDWDEDVH�DFFHVV��,W�KDV�WKUHH�PDLQ�SXUSRVHV�

g 3UHYHQW�SRVVLEOH�GHDGORFNV�DQG�XSGDWH�FRQIOLFWV�WKDW�FDQ�RFFXU�LI�ORFNV�DUH�WDNHQ�RQO\�ZKHQ�
DFWXDOO\�QHHGHG��WKH�GHIDXOW�EHKDYLRU��

g 3URYLGH�IRU�GHSHQGHQF\�ORFNLQJ��WKH�ORFNLQJ�RI�WDEOHV�WKDW�PD\�EH�DIIHFWHG�E\�WULJJHUV�DQG�
LQWHJULW\�FRQVWUDLQWV��:KLOH�H[SOLFLW�GHSHQGHQF\�ORFNLQJ�LV�QRW�UHTXLUHG��LW�FDQ�DVVXUH�WKDW�
XSGDWH�FRQIOLFWV�GR�QRW�RFFXU�EHFDXVH�RI�LQGLUHFW�WDEOH�FRQIOLFWV�

g &KDQJH�WKH�OHYHO�RI�VKDUHG�DFFHVV�IRU�RQH�RU�PRUH�LQGLYLGXDO�WDEOHV�LQ�D�WUDQVDFWLRQ��)RU�
H[DPSOH��DQ�LVFBWSEBZULWH�WUDQVDFWLRQ�ZLWK�DQ�LVRODWLRQ�OHYHO�RI�LVFBWSEBFRQFXUUHQF\�PD\�QHHG�
H[FOXVLYH�XSGDWH�ULJKWV�IRU�D�VLQJOH�WDEOH��DQG�FRXOG�XVH�D�UHVHUYDWLRQ�SDUDPHWHU�WR�JXDUDQWHH�
LWVHOI�VROH�ZULWH�DFFHVV�WR�WKH�WDEOH�

9DOLG�UHVHUYDWLRQV�DUH�

Ã LVFBWSEBVKDUHG��LVFBWSEBORFNBZULWH��ZKLFK�SHUPLWV�DQ\�WUDQVDFWLRQ�ZLWK�DQ�DFFHVV�PRGH�RI�
LVFBWSEBZULWH�DQG�LVRODWLRQ�OHYHOV�RI�LVFBWSEBFRQFXUUHQF\�RU�LVFBWSEBUHDGBFRPPLWWHG��WR�XSGDWH��
ZKLOH�RWKHU�WUDQVDFWLRQV�ZLWK�WKHVH�LVRODWLRQ�OHYHOV�DQG�DQ�DFFHVV�PRGH�RI�LVFBWSEBUHDG�FDQ�
UHDG�GDWD�

Ã LVFBWSEBVKDUHG��LVFBWSEBORFNBUHDG��ZKLFK�SHUPLWV�DQ\�WUDQVDFWLRQ�WR�UHDG�GDWD��DQG�DQ\�
WUDQVDFWLRQ�ZLWK�DQ�DFFHVV�PRGH�RI�LVFBWSEBZULWH�WR�XSGDWH��7KLV�LV�WKH�PRVW�OLEHUDO�
UHVHUYDWLRQ�PRGH�

Ã LVFBWSEBSURWHFWHG��LVFBWSEBORFNBZULWH��ZKLFK�SUHYHQWV�RWKHU�WUDQVDFWLRQV�IURP�XSGDWLQJ��2WKHU�
WUDQVDFWLRQV�ZLWK�LVRODWLRQ�OHYHOV�RI�LVFBWSEBFRQFXUUHQF\�RU�LVFBWSEBUHDGBFRPPLWWHG�FDQ�UHDG�
GDWD��EXW�RQO\�WKLV�WUDQVDFWLRQ�FDQ�XSGDWH�

Ã LVFBWSEBSURWHFWHG��LVFBWSEBORFNBUHDG��ZKLFK�SUHYHQWV�DOO�WUDQVDFWLRQV�IURP�XSGDWLQJ��EXW�
SHUPLWV�DOO�WUDQVDFWLRQV�WR�UHDG�GDWD�

7KH�QDPH�RI�WKH�WDEOH�WR�UHVHUYH�PXVW�LPPHGLDWHO\�IROORZ�WKH�UHVHUYDWLRQ�SDUDPHWHUV��)RU�
H[DPSOH��WKH�IROORZLQJ�73%�GHFODUDWLRQ�UHVHUYHV�D�WDEOH��(03/2<((��IRU�SURWHFWHG�UHDG�
DFFHVV�

static char isc_tpb[] = {isc_tpb_version3,

isc_tpb_write,

isc_tpb_concurrency,
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isc_tpb_nowait,

isc_tpb_protected, isc_tpb_lock_read, "EMPLOYEE"};

6HYHUDO�WDEOHV�FDQ�EH�UHVHUYHG�DW�WKH�VDPH�WLPH��7KH�IROORZLQJ�GHFODUDWLRQ�LOOXVWUDWHV�KRZ�WZR�
WDEOHV�DUH�UHVHUYHG��RQH�IRU�SURWHFWHG�UHDG��WKH�RWKHU�IRU�SURWHFWHG�ZULWH�

static char isc_tpb[] = {isc_tpb_version3,

isc_tpb_write,

isc_tpb_concurrency,

isc_tpb_nowait,

isc_tpb_protected, isc_tpb_lock_read, "COUNTRY",

isc_tpb_protected, isc_tpb_lock_write, "EMPLOYEE"};

4 8VLQJ�WKH�GHIDXOW�73%
3URYLGLQJ�D�73%�IRU�D�WUDQVDFWLRQ�LV�RSWLRQDO��,I�RQH�LV�QRW�SURYLGHG��WKHQ�D�18//�SRLQWHU�
PXVW�EH�SDVVHG�WR�isc_start_transaction()�LQ�SODFH�RI�D�SRLQWHU�WR�WKH�73%��,Q�WKLV�FDVH��
,QWHU%DVH�WUHDWV�D�WUDQVDFWLRQ�DV�LI�WKH�IROORZLQJ�73%�KDG�EHHQ�GHFODUHG�IRU�LW�

static char isc_tpb[] = {isc_tpb_version3,

isc_tpb_write,

isc_tpb_concurrency,

isc_tpb_wait};

Calling isc_start_transaction( )
2QFH�WUDQVDFWLRQ�KDQGOHV�DQG�73%V�DUH�SUHSDUHG��D�WUDQVDFWLRQ�FDQ�EH�VWDUWHG�E\�FDOOLQJ�
isc_start_transaction()�XVLQJ�WKH�IROORZLQJ�V\QWD[�

ISC_STATUS isc_start_transaction(

ISC_STATUS *status vector,

isc_tr_handle *trans_handle,

short db_count,

isc_db_handle *&db_handle,

unsigned short tpb_length,

char *tpb_ad);

)RU�D�WUDQVDFWLRQ�WKDW�UXQV�DJDLQVW�D�VLQJOH�GDWDEDVH��VHW�GEBFRXQW�WR����GEBKDQGOH�VKRXOG�EH�D�
GDWDEDVH�KDQGOH�VHW�ZLWK�D�SUHYLRXV�FDOO�WR�isc_attach_database()��WSEBOHQJWK�LV�WKH�VL]H�RI�
WKH�73%�SDVVHG�LQ�WKH�QH[W�SDUDPHWHU��DQG�WSEBDG�LV�WKH�DGGUHVV�RI�WKH�73%��7KH�IROORZLQJ�
FRGH�LOOXVWUDWHV�D�W\SLFDO�FDOO�WR�isc_start_transaction()�

#include <ibase.h>

. . .

ISC_STATUS status_vector[20];
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isc_db_handle db1;

isc_tr_handle tr1;

static char isc_tbp[] = {isc_tpb_version3,

isc_tpb_write,

isc_tpb_concurrency,

isc_tpb_wait};

. . .

/* Initialize database and transaction handles here. */

db1 = 0L;

tr1 = 0L;

. . .

/* Code for attaching to database here is omitted. */

isc_start_transaction(status_vector,

&tr1,

1,

&db1,

(unsigned short) sizeof(isc_tpb),

isc_tpb);

$�WUDQVDFWLRQ�FDQ�EH�RSHQHG�DJDLQVW�PXOWLSOH�GDWDEDVHV��7R�GR�VR��VHW�WKH�GEBFRXQW�SDUDPHWHU�
WR�WKH�QXPEHU�RI�GDWDEDVHV�DJDLQVW�ZKLFK�WKH�WUDQVDFWLRQ�UXQV��WKHQ�IRU�HDFK�GDWDEDVH��UHSHDW�
WKH�GEBKDQGOH��WSEBOHQJWK��DQG�WSEBDG�SDUDPHWHUV�DV�D�JURXS�RQFH�IRU�HDFK�GDWDEDVH��)RU�
H[DPSOH��WKH�IROORZLQJ�FRGH�IUDJPHQW�DVVXPHV�WKDW�WZR�GDWDEDVHV�DUH�FRQQHFWHG�ZKHQ�WKH�
WUDQVDFWLRQ�LV�VWDUWHG�

isc_start_transaction(status_vector,

&tr1,

2,

&db1,

(unsigned short) sizeof(isc_tpb),

&tpb);

&db2,

(unsigned short) sizeof(isc_tpb),

&tpb);

)RU�WKH�FRPSOHWH�V\QWD[�RI�isc_start_transaction()��VHH�SDJH�����

Calling isc_start_multiple( )
$Q�DOWHUQDWH�PHWKRG�IRU�VWDUWLQJ�D�WUDQVDFWLRQ�DJDLQVW�PXOWLSOH�GDWDEDVHV�LV�WR�XVH�
isc_start_multiple()��8VLQJ�isc_start_multiple()�LV�QRW�UHFRPPHQGHG�XQOHVV�\RX�

g $UH�XVLQJ�D�ODQJXDJH�WKDW�GRHV�QRW�VXSSRUW�D�YDULDEOH�QXPEHU�RI�DUJXPHQWV�LQ�D�IXQFWLRQ�FDOO�
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g'R�QRW�NQRZ�KRZ�PDQ\�GDWDEDVHV�\RX�ZDQW�WR�DWWDFK�WR�ZKHQ�FRGLQJ�WKH�VWDUW�RI�D�
WUDQVDFWLRQ�

&�SURJUDPPHUV�VKRXOG�VHOGRP�QHHG�WR�XVH�WKLV�IXQFWLRQ�

isc_start_multiple()�SDVVHV�LQIRUPDWLRQ�DERXW�HDFK�WDUJHW�GDWDEDVH�WR�,QWHU%DVH�WKURXJK�DQ�
DUUD\�RI�WUDQVDFWLRQ�H[LVWHQFH�EORFNV��7(%V���7KHUH�PXVW�EH�RQH�7(%�IRU�HDFK�GDWDEDVH�
DJDLQVW�ZKLFK�D�WUDQVDFWLRQ�UXQV��$�7(%�LV�D�VWUXFWXUH�\RX�PXVW�GHFODUH�LQ�\RXU�DSSOLFDWLRQV�
DV�IROORZV�

typdef struct {

long *db_ptr;

long tpb_len;

char *tpb_ptr;

} ISC_TEB;

GEBSWU�LV�D�SRLQWHU�WR�D�SUHYLRXVO\�GHFODUHG��LQLWLDOL]HG��DQG�SRSXODWHG�GDWDEDVH�KDQGOH��WSEBOHQ�
LV�WKH�VL]H��LQ�E\WHV��RI�WKH�WUDQVDFWLRQ�SDUDPHWHU�EXIIHU��73%��WR�XVH�IRU�WKH�GDWDEDVH��DQG�
WSEBSWU�LV�D�SRLQWHU�WR�WKH�73%�LWVHOI��)RU�LQIRUPDWLRQ�DERXW�GHFODULQJ��LQLWLDOL]LQJ��DQG�
SRSXODWLQJ�D�GDWDEDVH�KDQGOH��VHH�´&UHDWLQJ�GDWDEDVH�KDQGOHVµ�RQ�SDJH ����)RU�PRUH�
LQIRUPDWLRQ�DERXW�FUHDWLQJ�DQG�SRSXODWLQJ�D�73%��VHH�´&UHDWLQJ�D�WUDQVDFWLRQ�SDUDPHWHU�
EXIIHUµ�RQ�SDJH ���

7R�XVH�D�7(%�VWUXFWXUH�LQ�DQ�DSSOLFDWLRQ��GHFODUH�DQ�DUUD\�YDULDEOH�RI�W\SH�,6&B7(%��7KH�
QXPEHU�RI�DUUD\�GLPHQVLRQV�VKRXOG�FRUUHVSRQG�WR�WKH�QXPEHU�RI�GDWDEDVHV�WKDW�WKH�
WUDQVDFWLRQ�UXQV�DJDLQVW��)RU�H[DPSOH��WKH�IROORZLQJ�GHFODUDWLRQ�FUHDWHV�DQ�DUUD\�RI�WZR�7(%V��
FDSDEOH�RI�VXSSRUWLQJ�WZR�GDWDEDVHV�

ISC_TEB teb_array[2];

2QFH�DQ�DUUD\�RI�7(%V�LV�GHFODUHG��DQG�FRUUHVSRQGLQJ�7%3V�DUH�FUHDWHG�DQG�SRSXODWHG�IRU�
HDFK�GDWDEDVH��YDOXHV�PD\�EH�DVVLJQHG�WR�WKH�DSSURSULDWH�ILHOGV�LQ�WKH�7(%V��)RU�H[DPSOH��WKH�
IROORZLQJ�FRGH�LOOXVWUDWHV�KRZ�WZR�7(%V�DUH�ILOOHG�

. . .

ISC_STATUS status_vector[20];

isc_db_handle db1, db2;

isc_tr_handle trans;

ISC_TEB teb_array[2];

. . .

db1 = db2 = 0L;

trans = 0L;

/* Code assumes that two TPBs, isc_tpb1, and isc_tpb2, are created here. */

/* Code assumes databases are attached here. */

/* assign values to TEB array */

teb_array[0].db_ptr = &db1;

teb_array[0].tpb_len = sizeof(isc_tpb1);
API GUIDE 55



CHAPTER 5 WORKING WITH TRANSACTIONS
teb_array[0].tpb_ptr = isc_tpb1;

teb_array[1].db_ptr = &db2;

teb_array[1].tpb_len = sizeof(isc_tpb2);

teb_array[1].tpb_ptr = isc_tpb2;

. . .

$IWHU�WKH�7(%V�DUH�ORDGHG�ZLWK�YDOXHV��isc_start_multiple()�FDQ�EH�FDOOHG�XVLQJ�WKH�
IROORZLQJ�V\QWD[�

ISC_STATUS isc_start_multiple(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle,

short db_handle_count,

void *teb_vector_address);

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQWV�VWDUWV�D�WZR�GDWDEDVH�WUDQVDFWLRQ�

. . .

ISC_STATUS status_vector[20];

isc_db_handle db1, db2;

isc_tr_handle trans;

ISC_TEB teb_array[2];

. . .

db1 = db2 = 0L;

trans = 0L;

/* Code assumes that two TPBs, isc_tpb1, and isc_tpb2, are created here. */

/* Code assumes databases are attached here. */

/* assign values to TEB array */

teb_array[0].db_ptr = &db1;

teb_array[0].tpb_len = sizeof(isc_tpb1);

teb_array[0].tpb_ptr = isc_tpb1;

teb_array[1].db_ptr = &db2;

teb_array[1].tpb_len = sizeof(isc_tpb2);

teb_array[1].tpb_ptr = isc_tpb2;

/* Start the transaction */

isc_start_multiple(status_vector, &trans, 2, teb_array);

. . .

Ending transactions
:KHQ�D�WUDQVDFWLRQ·V�WDVNV�DUH�FRPSOHWH��RU�DQ�HUURU�SUHYHQWV�D�WUDQVDFWLRQ�IURP�FRPSOHWLQJ��
WKH�WUDQVDFWLRQ�PXVW�EH�HQGHG�WR�VHW�WKH�GDWDEDVH�WR�D�FRQVLVWHQW�VWDWH��7KHUH�DUH�WZR�$3,�
IXQFWLRQV�WKDW�HQG�WUDQVDFWLRQV�
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ENDING TRANSACTIONS
g isc_commit_transaction()�PDNHV�D�WUDQVDFWLRQ·V�FKDQJHV�SHUPDQHQW�LQ�WKH�GDWDEDVH��)RU�
WUDQVDFWLRQV�WKDW�VSDQ�GDWDEDVHV��WKLV�IXQFWLRQ�SHUIRUPV�DQ�DXWRPDWLF��WZR�SKDVH�FRPPLW�WR�
HQVXUH�WKDW�DOO�FKDQJHV�DUH�PDGH�VXFFHVVIXOO\�

g isc_rollback_transaction()�XQGRHV�D�WUDQVDFWLRQ·V�FKDQJHV��UHWXUQLQJ�WKH�GDWDEDVH�WR�LWV�
SUHYLRXV�VWDWH��EHIRUH�WKH�WUDQVDFWLRQ�VWDUWHG��7KLV�IXQFWLRQ�LV�W\SLFDOO\�XVHG�ZKHQ�RQH�RU�
PRUH�HUURUV�RFFXU�WKDW�SUHYHQW�D�WUDQVDFWLRQ�IURP�FRPSOHWLQJ�VXFFHVVIXOO\�

%RWK�isc_commit_transaction()�DQG�isc_rollback_transaction() FORVH�WKH�UHFRUG�VWUHDPV�
DVVRFLDWHG�ZLWK�WKH�WUDQVDFWLRQ��UHLQLWLDOL]H�WKH�WUDQVDFWLRQ�QDPH�WR�]HUR��DQG�UHOHDVH�V\VWHP�
UHVRXUFHV�DOORFDWHG�IRU�WKH�WUDQVDFWLRQ��)UHHG�V\VWHP�UHVRXUFHV�DUH�DYDLODEOH�IRU�VXEVHTXHQW�
XVH�E\�DQ\�DSSOLFDWLRQ�RU�SURJUDP�

isc_rollback_transaction()�LV�IUHTXHQWO\�XVHG�LQVLGH�HUURU�KDQGOLQJ�URXWLQHV�WR�FOHDQ�XS�
WUDQVDFWLRQV�ZKHQ�HUURUV�RFFXU��,W�FDQ�DOVR�EH�XVHG�WR�UROO�EDFN�D�SDUWLDOO\�FRPSOHWHG�
WUDQVDFWLRQ�SULRU�WR�UHWU\LQJ�LW��DQG�LW�FDQ�EH�XVHG�WR�UHVWRUH�D�GDWDEDVH�WR�LWV�SULRU�VWDWH�LI�D�
SURJUDP�HQFRXQWHUV�DQ�XQUHFRYHUDEOH�HUURU�

7KH�$3,�RIIHUV�WKUHH�DGGLWLRQDO�IXQFWLRQV�IRU�FRQWUROOLQJ�WUDQVDFWLRQV�
g isc_commit_retaining()�FRPPLWV�D�WUDQVDFWLRQ�EXW�UHWDLQV�WKH�FXUUHQW�WUDQVDFWLRQ·V�
FRQWH[W³WKH�V\VWHP�UHVRXUFHV�DQG�FXUVRU�VWDWHV�XVHG�LQ�WKH�WUDQVDFWLRQ³ZLWKRXW�UHTXLULQJ�
WKH�RYHUKHDG�RI�HQGLQJ�D�WUDQVDFWLRQ��VWDUWLQJ�D�QHZ�RQH��DQG�UHHVWDEOLVKLQJ�FXUVRU�VWDWHV��,Q�
D�EXV\��PXOWL�XVHU�HQYLURQPHQW��PDLQWDLQLQJ�WUDQVDFWLRQ�FRQWH[W�IRU�HDFK�XVHU�VSHHGV�XS�
SURFHVVLQJ�DQG�XVHV�IHZHU�V\VWHP�UHVRXUFHV�WKDQ�FORVLQJ�D�WUDQVDFWLRQ�DQG�RSHQLQJ�D�QHZ�
RQH�

g isc_prepare_transaction()�DQG�isc_prepare_transaction2() HQDEOH�DQ�DSSOLFDWLRQ�WR�
SHUIRUP�WKH�ILUVW�SKDVH�RI�DQ�DXWRPDWLF��WZR�SKDVH�FRPPLW�LQ�LWV�RZQ�WLPH��WKHQ�LVVXH�D�FDOO�
WR�isc_commit_transaction()�WR�FRPSOHWH�WKH�FRPPLW�

,03257$17 ,I�WKH�SURJUDP�HQGV�EHIRUH�D�WUDQVDFWLRQ�HQGV��D�WUDQVDFWLRQ�LV�DXWRPDWLFDOO\�UROOHG�EDFN��EXW�
GDWDEDVHV�DUH�QRW�FORVHG��,I�D�SURJUDP�HQGV�ZLWKRXW�FORVLQJ�WKH�GDWDEDVH��GDWD�ORVV�RU�
FRUUXSWLRQ�LV�SRVVLEOH��7KHUHIRUH��RSHQ�GDWDEDVHV�VKRXOG�DOZD\V�EH�FORVHG�E\�LVVXLQJ�DQ�
H[SOLFLW�FDOO�WR�isc_detach_database()�

)RU�PRUH�LQIRUPDWLRQ�DERXW�GHWDFKLQJ�IURP�D�GDWDEDVH��VHH�&KDSWHU����´:RUNLQJ�ZLWK�
'DWDEDVHV�µ
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Using isc_commit_transaction( )
8VH�isc_commit_transaction()�WR�ZULWH�WUDQVDFWLRQ�FKDQJHV�SHUPDQHQWO\�WR�D�GDWDEDVH��
isc_commit_transaction()�FORVHV�WKH�UHFRUG�VWUHDPV�DVVRFLDWHG�ZLWK�WKH�WUDQVDFWLRQ��UHVHWV�
WKH�WUDQVDFWLRQ�QDPH�WR�]HUR��DQG�IUHHV�V\VWHP�UHVRXUFHV�DVVLJQHG�WR�WKH�WUDQVDFWLRQ�IRU�RWKHU�
XVHV��7KH�FRPSOHWH�V\QWD[�IRU isc_commit_transaction()�LV�

ISC_STATUS isc_commit_transaction(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle);

)RU�H[DPSOH��WKH�IROORZLQJ�FDOO�FRPPLWV�D�WUDQVDFWLRQ�

isc_commit_transaction(status_vector, &trans);

ZKHUH�VWDWXVBYHFWRU�LV�D�SRLQWHU�WR�D�SUHYLRXVO\�GHFODUHG�HUURU�VWDWXV�YHFWRU��DQG�WUDQV�LV�D�
SRLQWHU�WR�D�SUHYLRXVO\�GHFODUHG�DQG�LQLWLDOL]HG�WUDQVDFWLRQ�KDQGOH�

7,3 (YHQ�WUDQVDFWLRQV�VWDUWHG�ZLWK�DQ�DFFHVV�PRGH�RI�LVFBWSEBUHDG�VKRXOG�EH�HQGHG�ZLWK�D�FDOO�WR�
isc_commit_transaction()�UDWKHU�WKDQ�isc_rollback_transaction()��7KH�GDWDEDVH�LV�QRW�
FKDQJHG��EXW�WKH�RYHUKHDG�UHTXLUHG�WR�VWDUW�VXEVHTXHQW�WUDQVDFWLRQV�LV�JUHDWO\�UHGXFHG�

4 8VLQJ�LVFBFRPPLWBUHWDLQLQJ���
7R�ZULWH�WUDQVDFWLRQ�FKDQJHV�WR�WKH�GDWDEDVH�ZLWKRXW�HVWDEOLVKLQJ�D�QHZ�WUDQVDFWLRQ�FRQWH[W³
WKH�QDPHV��V\VWHP�UHVRXUFHV��DQG�FXUUHQW�VWDWH�RI�FXUVRUV�XVHG�LQ�D�WUDQVDFWLRQ³XVH�
isc_commit_retaining()�LQVWHDG�RI�isc_commit_transaction()��,Q�D�EXV\��PXOWL�XVHU�
HQYLURQPHQW��PDLQWDLQLQJ�WKH�WUDQVDFWLRQ�FRQWH[W�IRU�HDFK�XVHU�VSHHGV�XS�SURFHVVLQJ�DQG�
XVHV�IHZHU�V\VWHP�UHVRXUFHV�WKDQ�FORVLQJ�DQG�VWDUWLQJ�D�QHZ�WUDQVDFWLRQ�IRU�HDFK�DFWLRQ��7KH�
FRPSOHWH�V\QWD[�IRU�isc_commit_retaining()�LV�

ISC_STATUS isc_commit_retaining(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle);

isc_commit_retaining()�ZULWHV�DOO�SHQGLQJ�FKDQJHV�WR�WKH�GDWDEDVH��HQGV�WKH�FXUUHQW�
WUDQVDFWLRQ�ZLWKRXW�FORVLQJ�LWV�UHFRUG�VWUHDP�DQG�FXUVRUV�DQG�ZLWKRXW�IUHHLQJ�LWV�V\VWHP�
UHVRXUFHV��WKHQ�VWDUWV�D�QHZ�WUDQVDFWLRQ�DQG�DVVLJQV�WKH�H[LVWLQJ�UHFRUG�VWUHDPV�DQG�V\VWHP�
UHVRXUFHV�WR�WKH�QHZ�WUDQVDFWLRQ��

)RU�H[DPSOH��WKH�IROORZLQJ�FDOO�FRPPLWV�D�VSHFLILHG�WUDQVDFWLRQ��SUHVHUYLQJ�WKH�FXUUHQW�FXUVRU�
VWDWXV�DQG�V\VWHP�UHVRXUFHV�

isc_commit_retaining(status_vector, &trans);

ZKHUH�VWDWXVBYHFWRU�LV�D�SRLQWHU�WR�D�SUHYLRXVO\�GHFODUHG�HUURU�VWDWXV�YHFWRU��DQG�WUDQV�LV�D�
SRLQWHU�WR�D�SUHYLRXVO\�GHFODUHG�DQG�LQLWLDOL]HG�WUDQVDFWLRQ�KDQGOH�
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ENDING TRANSACTIONS
$�FDOO�WR�isc_rollback_transaction()�LVVXHG�DIWHU�isc_commit_retaining()�RQO\�UROOV�EDFN�
XSGDWHV�DQG�ZULWHV�RFFXUULQJ�DIWHU�WKH�FDOO�WR�isc_commit_retaining()�

4 8VLQJ�LVFBSUHSDUHBWUDQVDFWLRQ��
:KHQ�D�WUDQVDFWLRQ�LV�FRPPLWWHG�DJDLQVW�PXOWLSOH�GDWDEDVHV�XVLQJ�
isc_commit_transaction()��,QWHU%DVH�DXWRPDWLFDOO\�SHUIRUPV�D�WZR�SKDVH�FRPPLW��'XULQJ�
WKH�ILUVW�SKDVH�RI�WKH�FRPPLW��WKH�,QWHU%DVH�HQJLQH�SROOV�DOO�GDWDEDVH�SDUWLFLSDQWV�WR�PDNH�
VXUH�WKH\�DUH�VWLOO�DYDLODEOH��ZULWHV�D�PHVVDJH�GHVFULELQJ�WKH�WUDQVDFWLRQ�WR�WKH�
5'%�75$16$&7,21B'(6&5,37,21�ILHOG�RI�WKH�5'%�75$16$&7,21�V\VWHP�WDEOH��WKHQ�
SXWV�WKH�WUDQVDFWLRQ�LQWR�D�OLPER�VWDWH��,W�LV�GXULQJ�WKH�VHFRQG�SKDVH�WKDW�WUDQVDFWLRQ�FKDQJHV�
DUH�DFWXDOO\�FRPPLWWHG�WR�WKH�GDWDEDVH�

6RPH�DSSOLFDWLRQV�PD\�KDYH�WKHLU�RZQ��DGGLWLRQDO�UHTXLUHPHQWV�WR�PDNH�RI�WKH�WZR�SKDVH�
FRPPLW��7KHVH�DSSOLFDWLRQV�FDQ�FDOO isc_prepare_transaction()�WR�H[HFXWH�WKH�ILUVW�SKDVH�RI�
WKH�WZR�SKDVH�FRPPLW��WKHQ�SHUIRUP�WKHLU�RZQ��DGGLWLRQDO�WDVNV�EHIRUH�FRPSOHWLQJ�WKH�
FRPPLW�ZLWK�D�FDOO�WR�isc_commit_transaction()�

7KH�V\QWD[�IRU�isc_prepare_transaction()�LV�

ISC_STATUS isc_prepare_transaction(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle);

)RU�H[DPSOH��WKH�IROORZLQJ�FRGH�IUDJPHQW�LOOXVWUDWHV�KRZ�DQ�DSSOLFDWLRQ�PLJKW�FDOO�
isc_prepare_transaction()��WKHQ�LWV�RZQ�URXWLQHV��EHIRUH�FRPSOHWLQJ�D�FRPPLW�ZLWK�
isc_commit_transaction()�

ISC_STATUS status_vector[20];

isc_db_handle db1;

isc_tr_handle trans;

. . .

/* Initialize handles. */

db1 = 0L;

trans = 0L;

. . .

/* Code assumes a database is attached here, */

/* and a transaction started. */

. . .

/* Perform first phase of two-phase commit. */

isc_prepare_transaction(status_vector, &trans);

/* Application does its own processing here. */

my_app_function();

/* Now complete the two-phase commit. */

isc_commit_transaction(status_vector, &trans);
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,03257$17 ,W�LV�JHQHUDOO\�D�GDQJHURXV�SUDFWLFH�WR�GHOD\�WKH�VHFRQG�SKDVH�RI�WKH�FRPPLW�DIWHU�
FRPSOHWLQJ�WKH�ILUVW��EHFDXVH�GHOD\V�LQFUHDVH�WKH�FKDQFH�WKDW�QHWZRUN�RU�VHUYHU�SUREOHPV�FDQ�
RFFXU�EHWZHHQ�SKDVHV�

Using isc_prepare_transaction2( )
/LNH�isc_prepare_transaction()��isc_prepare_transaction2()�SHUIRUPV�WKH�ILUVW�SKDVH�RI�
D�WZR�SKDVH�FRPPLW��H[FHSW�WKDW�isc_prepare_transaction2()�HQDEOHV
DQ�DSSOLFDWLRQ�WR�VXSSO\�LWV�RZQ�WUDQVDFWLRQ�GHVFULSWLRQ�IRU�LQVHUWLRQ�LQWR�WKH�
5'%�75$16$&7,21B'(6&5,37,21�ILHOG�RI�WKH�5'%�75$16$&7,21
V\VWHP�WDEOH�

,03257$17 'R�QRW�XVH�WKLV�FDOO�ZLWKRXW�ILUVW�H[DPLQLQJ�DQG�XQGHUVWDQGLQJ�WKH�LQIRUPDWLRQ�,QWHU%DVH�
VWRUHV�LQ�5'%�75$16$&7,21B'(6&5,37,21�GXULQJ�DQ�DXWRPDWLF��WZR�SKDVH�FRPPLW��
6WRUDJH�RI�LPSURSHU�RU�LQFRPSOHWH�LQIRUPDWLRQ�FDQ�SUHYHQW�GDWDEDVH�UHFRYHU\�LI�WKH�
WZR�SKDVH�FRPPLW�IDLOV�

)RU�WKH�FRPSOHWH�V\QWD[�RI�isc_prepare_transaction2()��VHH�SDJH�����

Using isc_rollback_transaction( )
8VH�isc_rollback_transaction()�WR�UHVWRUH�WKH�GDWDEDVH�WR�LWV�FRQGLWLRQ�SULRU�WR�WKH�VWDUW�RI�
WKH�WUDQVDFWLRQ��isc_rollback_transaction()�DOVR�FORVHV�WKH�UHFRUG�VWUHDPV�DVVRFLDWHG�ZLWK�
WKH�WUDQVDFWLRQ��UHVHWV�WKH�WUDQVDFWLRQ�QDPH�WR�]HUR��DQG�IUHHV�V\VWHP�UHVRXUFHV�DVVLJQHG�WR�
WKH�WUDQVDFWLRQ�IRU�RWKHU�XVHV��isc_rollback_transaction()�W\SLFDOO\�DSSHDUV�LQ�
HUURU�KDQGOLQJ�URXWLQHV��7KH�V\QWD[�IRU�isc_rollback_transaction()�LV�

ISC_STATUS isc_rollback_transaction(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle);

)RU�H[DPSOH��WKH�IROORZLQJ�FDOO�UROOV�EDFN�D�WUDQVDFWLRQ�

isc_rollback_transaction(status_vector, &trans);

ZKHUH�VWDWXVBYHFWRU�LV�D�SRLQWHU�WR�D�SUHYLRXVO\�GHFODUHG�HUURU�VWDWXV�YHFWRU��DQG�WUDQV�LV�D�
SRLQWHU�WR�D�SUHYLRXVO\�GHFODUHG�DQG�LQLWLDOL]HG�WUDQVDFWLRQ�KDQGOH�
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CHAPTER

6
Chapter 6Working with Dynamic SQL

7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�XVH�$3,�G\QDPLF�64/��'64/��IXQFWLRQV�WR�KDQGOH�
G\QDPLFDOO\�FUHDWHG�64/�VWDWHPHQWV�IRU�GDWD�GHILQLWLRQ�DQG�PDQLSXODWLRQ��8VLQJ�ORZ�OHYHO�
$3,�FDOOV�HQDEOHV�FOLHQW�DSSOLFDWLRQV�WR�EXLOG�64/�VWDWHPHQWV�RU�VROLFLW�WKHP�IURP�HQG�XVHUV�
DW�UXQWLPH��SURYLGLQJ�HQG�XVHUV�ZLWK�D�IDPLOLDU�GDWDEDVH�LQWHUIDFH��,W�DOVR�SURYLGHV�
DSSOLFDWLRQV�GHYHORSHUV�ORZ�OHYHO�DFFHVV�WR�,QWHU%DVH�IHDWXUHV��VXFK�DV�PXOWLSOH�GDWDEDVHV��QRW�
QRUPDOO\�DYDLODEOH�DW�D�KLJKHU�OHYHO�ZLWK�HPEHGGHG�'64/�VWDWHPHQWV��)RU�H[DPSOH��WKH�
,QWHU%DVH�isql�XWLOLW\�LV�D�'64/�DSSOLFDWLRQ�EXLOW�RQ�ORZ�OHYHO�$3,�FDOOV�

$OO�$3,�'64/�IXQFWLRQ�QDPHV�EHJLQ�ZLWK�isc_dsql�WR�PDNH�LW�HDVLHU�WR�GLVWLQJXLVK�WKHP�
IURP�RWKHU�$3,�FDOOV�

Overview of the DSQL programming process
%XLOGLQJ�DQG�H[HFXWLQJ�'64/�DSSOLFDWLRQV�ZLWK�WKH�$3,�LQYROYH�WKH�IROORZLQJ�JHQHUDO�VWHSV�

g (PEHGGLQJ�'64/�$3,�IXQFWLRQV�LQ�DQ�DSSOLFDWLRQ�
g 8VLQJ�KRVW�ODQJXDJH�IDFLOLWLHV��VXFK�DV�GDWDW\SHV�DQG�PDFURV��WR�SURYLGH�LQSXW�DQG�RXWSXW�
DUHDV�IRU�SDVVLQJ�VWDWHPHQWV�DQG�SDUDPHWHUV�DW�UXQWLPH�

g 3URJUDPPLQJ�PHWKRGV�WKDW�XVH�WKHVH�VWDWHPHQWV�DQG�IDFLOLWLHV�WR�SURFHVV�64/�VWDWHPHQWV�DW�
UXQWLPH�

7KHVH�VWHSV�DUH�GHVFULEHG�LQ�GHWDLO�WKURXJKRXW�WKLV�FKDSWHU�
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DSQL API limitations
$OWKRXJK�'64/�RIIHUV�PDQ\�DGYDQWDJHV��LW�DOVR�KDV�WKH�IROORZLQJ�OLPLWDWLRQV�

g'\QDPLF�WUDQVDFWLRQ�SURFHVVLQJ�LV�QRW�SHUPLWWHG��DOO�QDPHG�WUDQVDFWLRQV�PXVW�EH�GHFODUHG�DW�
FRPSLOH�WLPH�

g'\QDPLF�DFFHVV�WR�%ORE�DQG�DUUD\�GDWD�LV�QRW�VXSSRUWHG��%ORE�DQG�DUUD\�GDWD�FDQ�EH�DFFHVVHG��
EXW�RQO\�WKURXJK�VWDQGDUG��VWDWLFDOO\�SURFHVVHG�64/�VWDWHPHQWV��RU�WKURXJK�ORZ�OHYHO�$3,�
FDOOV�

g'DWDEDVH�FUHDWLRQ�LV�UHVWULFWHG�WR�&5($7(�'$7$%$6(�VWDWHPHQWV�H[HFXWHG�ZLWKLQ�WKH�FRQWH[W�
RI�(;(&87(�,00(',$7(�

)RU�PRUH�LQIRUPDWLRQ�DERXW�GDWDEDVH�DFFHVV�LQ�'64/��VHH� $́FFHVVLQJ�GDWDEDVHVµ�RQ�
SDJH ����)RU�PRUH�LQIRUPDWLRQ�DERXW�KDQGOLQJ�WUDQVDFWLRQV�LQ�'64/�DSSOLFDWLRQV��VHH�
´+DQGOLQJ�WUDQVDFWLRQVµ�RQ�SDJH ����)RU�PRUH�LQIRUPDWLRQ�DERXW�ZRUNLQJ�ZLWK�%ORE�GDWD�LQ�
'64/��VHH�´3URFHVVLQJ�%ORE�GDWDµ�RQ�SDJH ����)RU�PRUH�LQIRUPDWLRQ�DERXW�KDQGOLQJ�DUUD\�
GDWD�LQ�'64/��VHH�́ 3URFHVVLQJ�DUUD\�GDWDµ�RQ�SDJH ����)RU�PRUH�LQIRUPDWLRQ�DERXW�G\QDPLF�
FUHDWLRQ�RI�GDWDEDVHV��VHH�´&UHDWLQJ�D�GDWDEDVHµ�RQ�SDJH ���

Accessing databases
7KH�,QWHU%DVH�$3,�SHUPLWV�DSSOLFDWLRQV�WR�DWWDFK�WR�PXOWLSOH�GDWDEDVHV�VLPXOWDQHRXVO\�XVLQJ�
GDWDEDVH�KDQGOHV��'DWDEDVH�KDQGOHV�PXVW�EH�GHFODUHG�DQG�LQLWLDOL]HG�ZKHQ�DQ�DSSOLFDWLRQ�LV�
FRPSLOHG��6HSDUDWH�GDWDEDVH�KDQGOHV�VKRXOG�EH�VXSSOLHG�DQG�LQLWLDOL]HG�IRU�HDFK�GDWDEDVH�
DFFHVVHG�VLPXOWDQHRXVO\��)RU�H[DPSOH��WKH�IROORZLQJ�FRGH�FUHDWHV�D�VLQJOH�KDQGOH��GE���DQG�
LQLWLDOL]HV�LW�WR�]HUR�

#include <ibase.h>

isc_db_handle db1;

. . .

db1 = 0L;

2QFH�GHFODUHG�DQG�LQLWLDOL]HG��D�GDWDEDVH�KDQGOH�FDQ�EH�DVVLJQHG�G\QDPLFDOO\�WR�D�GDWDEDVH�DW�
UXQWLPH�DV�IROORZV�

#include <ibase.h>

. . .

char dbname[129];

ISC_STATUS status_vector[20];

. . .

prompt_user("Name of database to open: ");
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gets(dbname);

isc_attach_database(status_vector, 0, dbname, &db1, NULL, NULL);

$�GDWDEDVH�KDQGOH�FDQ�EH�XVHG�WR�DWWDFK�WR�GLIIHUHQW�GDWDEDVHV�DV�ORQJ�DV�D�SUHYLRXVO\�DWWDFKHG�
GDWDEDVH�LV�ILUVW�GHWDFKHG�ZLWK�isc_detach_database()��ZKLFK�DXWRPDWLFDOO\�VHWV�GDWDEDVH�
KDQGOHV�WR�18//��7KH�IROORZLQJ�VWDWHPHQWV�GHWDFK�IURP�D�GDWDEDVH��VHW�WKH�GDWDEDVH�KDQGOH�
WR�]HUR��DQG�DWWDFK�WR�D�QHZ�GDWDEDVH�

isc_detach_database(status_vector, &db1);

isc_attach_database(status_vector, 0, "employee.gdb", &db1, NULL, NULL);

)RU�PRUH�LQIRUPDWLRQ�DERXW�$3,�IXQFWLRQ�FDOOV�IRU�GDWDEDVHV��VHH�&KDSWHU����´:RUNLQJ�ZLWK�
'DWDEDVHV�µ

Handling transactions
,QWHU%DVH�UHTXLUHV�WKDW�DOO�WUDQVDFWLRQ�KDQGOHV�EH�GHFODUHG�ZKHQ�DQ�DSSOLFDWLRQ�LV�FRPSLOHG��
2QFH�IL[HG�DW�FRPSLOH�WLPH��WUDQVDFWLRQ�KDQGOHV�FDQQRW�EH�FKDQJHG�DW�UXQWLPH��QRU�FDQ�QHZ�
KDQGOHV�EH�GHFODUHG�G\QDPLFDOO\�DW�UXQWLPH��0RVW�$3,�IXQFWLRQV�WKDW�SURFHVV�64/�
VWDWHPHQWV�DW�UXQWLPH��VXFK�DV�isc_dsql_describe()��isc_dsql_describe_bind()��
isc_dsql_execute()��isc_dsql_execute2()��isc_dsql_execute_immediate()��
isc_dsql_exec_immed2()��DQG�isc_dsql_prepare()��VXSSRUW�WKH�LQFOXVLRQ�RI�D�WUDQVDFWLRQ�
KDQGOH�SDUDPHWHU��7KH�64/�VWDWHPHQWV�SURFHVVHG�E\�WKHVH�IXQFWLRQV�FDQQRW�SDVV�WUDQVDFWLRQ�
KDQGOHV�HYHQ�LI�WKH�64/�V\QWD[�IRU�WKH�VWDWHPHQW�SHUPLWV�WKH�XVH�RI�D�75$16$&7,21�FODXVH�

%HIRUH�D�WUDQVDFWLRQ�KDQGOH�FDQ�EH�XVHG��LW�PXVW�EH�GHFODUHG�DQG�LQLWLDOL]HG�WR�]HUR��7KH�
IROORZLQJ�FRGH�GHFODUHV��LQLWLDOL]HV��DQG�XVHV�D�WUDQVDFWLRQ�KDQGOH�LQ�DQ�$3,�FDOO�WKDW�DOORFDWHV�
DQG�SUHSDUHV�DQ�64/�VWDWHPHQW�IRU�H[HFXWLRQ�

#include <ibase.h>

. . .

isc_tr_handle trans; /* Declare a transaction handle. */

isc_stmt_handle stmt; /* Declare a statement handle. */

char *sql_stmt = "SELECT * FROM EMPLOYEE";

isc_db_handle db1;

ISC_STATUS status_vector[20];

. . .

trans = 0L; /* Initialize the transaction handle to zero. */

stmt = NULL; /* Set handle to NULL before allocation. */

/* This code assumes both that a database attachment is made, */

/* and a transaction is started here. */

. . .

/* Allocate the SQL statement handle. */

isc_dsql_allocate_statement(status_vector, &db1, &stmt);
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/* Prepare the statement for execution. */

isc_dsql_prepare(status_vector, &trans, &stmt, 0, sql_stmt, 1, NULL);

Note 7KH�64/�6(7�75$16$&7,21�VWDWHPHQW�FDQQRW�EH�SUHSDUHG�ZLWK�
isc_dsql_prepare()��EXW�LW�FDQ�EH�SURFHVVHG�ZLWK�isc_dsql_execute_immediate()�LI�

�� 3UHYLRXV�WUDQVDFWLRQV�DUH�ILUVW�FRPPLWWHG�RU�UROOHG�EDFN�

�� 7KH�WUDQVDFWLRQ�KDQGOH�LV�VHW�WR�18//�

)RU�PRUH�LQIRUPDWLRQ�DERXW�XVLQJ�64/�VWDWHPHQWV��VHH�WKH�3URJUDPPHU·V�*XLGH��)RU�PRUH�
LQIRUPDWLRQ�DERXW�64/�VWDWHPHQW�V\QWD[��VHH�WKH�/DQJXDJH�5HIHUHQFH�

Creating a database
7R�FUHDWH�D�QHZ�GDWDEDVH�LQ�DQ�$3,�DSSOLFDWLRQ�

�� 'HWDFK�IURP�DQ\�FXUUHQWO\�DWWDFKHG�GDWDEDVHV�ZLWK�isc_detach_database()��
'HWDFKLQJ�IURP�D�GDWDEDVH�DXWRPDWLFDOO\�VHWV�LWV�GDWDEDVH�KDQGOH�WR�18//�

�� %XLOG�WKH�&5($7(�'$7$%$6(�VWDWHPHQW�WR�SURFHVV�

�� ([HFXWH�WKH�VWDWHPHQW�ZLWK�isc_dsql_execute_immediate()�RU�
isc_dsql_exec_immed2()�

)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQWV�GLVFRQQHFW�IURP�DQ\�FXUUHQWO\�DWWDFKHG�GDWDEDVHV��DQG�
FUHDWH�D�QHZ�GDWDEDVH��$Q\�H[LVWLQJ�GDWDEDVH�KDQGOHV�DUH�VHW�WR�18//��VR�WKDW�WKH\�FDQ�EH�
XVHG�WR�FRQQHFW�WR�WKH�QHZ�GDWDEDVH�LQ�IXWXUH�'64/�VWDWHPHQWV�

char *str = "CREATE DATABASE \"new_emp.gdb\"";

. . .

isc_detach_database(status_vector, &db1);

isc_dsql_execute_immediate(status_vector, &db1, &trans, 0, str, 1,

NULL);

Processing Blob data
%ORE�SURFHVVLQJ�LV�QRW�GLUHFWO\�VXSSRUWHG�XVLQJ�'64/��QRU�DUH�%ORE�FXUVRUV�VXSSRUWHG��
$SSOLFDWLRQV�WKDW�SURFHVV�64/�VWDWHPHQWV�FDQ�XVH�$3,�FDOOV�WR�KDQGOH�%ORE�SURFHVVLQJ��)RU�
PRUH�LQIRUPDWLRQ�DERXW�SURFHVVLQJ�%ORE�GDWD��VHH�&KDSWHU����´:RUNLQJ�ZLWK�%ORE�'DWD�µ
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Processing array data
$UUD\�SURFHVVLQJ�LV�QRW�GLUHFWO\�VXSSRUWHG�XVLQJ�'64/��'64/�DSSOLFDWLRQV�FDQ�XVH�$3,�FDOOV�
WR�SURFHVV�DUUD\�GDWD��)RU�PRUH�LQIRUPDWLRQ�DERXW�DUUD\�FDOOV��VHH�&KDSWHU����´:RUNLQJ�ZLWK�
$UUD\�'DWD�µ

Writing an API application to process SQL statements
:ULWLQJ�DQ�$3,�DSSOLFDWLRQ�WKDW�SURFHVVHV�64/�VWDWHPHQWV�HQDEOHV�D�GHYHORSHU�WR�FRGH�
GLUHFWO\�WR�,QWHU%DVH�DW�D�ORZ�OHYHO��ZKLOH�SUHVHQWLQJ�HQG�XVHUV�D�IDPLOLDU�64/�LQWHUIDFH��$3,�
64/�DSSOLFDWLRQV�DUH�HVSHFLDOO\�XVHIXO�ZKHQ�DQ\�RI�WKH�IROORZLQJ�DUH�QRW�NQRZQ�XQWLO�
UXQWLPH�

g 7KH�WH[W�RI�WKH�64/�VWDWHPHQW
g 7KH�QXPEHU�RI�KRVW�YDULDEOHV
g 7KH�GDWDW\SHV�RI�KRVW�YDULDEOHV
g 5HIHUHQFHV�WR�GDWDEDVH�REMHFWV

:ULWLQJ�DQ�$3,�'64/�DSSOLFDWLRQ�LV�PRUH�FRPSOH[�WKDQ�SURJUDPPLQJ�HPEHGGHG�64/�
DSSOLFDWLRQV�ZLWK�UHJXODU�64/�EHFDXVH�IRU�PRVW�'64/�RSHUDWLRQV��WKH�DSSOLFDWLRQ�QHHGV�
H[SOLFLWO\�WR�DOORFDWH�DQG�SURFHVV�DQ�H[WHQGHG�64/�GHVFULSWRU�DUHD��;64/'$��GDWD�VWUXFWXUH�
WR�SDVV�GDWD�WR�DQG�IURP�WKH�GDWDEDVH�

7R�XVH�WKH�$3,�WR�SURFHVV�D�'64/�VWDWHPHQW��IROORZ�WKHVH�EDVLF�VWHSV�

�� 'HWHUPLQH�LI�$3,�FDOOV�FDQ�SURFHVV�WKH�64/�VWDWHPHQW�

�� 5HSUHVHQW�WKH�64/�VWDWHPHQW�DV�D�FKDUDFWHU�VWULQJ�LQ�WKH�DSSOLFDWLRQ�

�� ,I�QHFHVVDU\��DOORFDWH�RQH�RU�PRUH�;64/'$V�IRU�LQSXW�SDUDPHWHUV�DQG�UHWXUQ�
YDOXHV�

�� 8VH�DSSURSULDWH�$3,�SURJUDPPLQJ�PHWKRGV�WR�SURFHVV�WKH�64/�VWDWHPHQW�

Determining if API calls can process an SQL statement
([FHSW�DV�QRWHG�HDUOLHU�LQ�WKLV�FKDSWHU��'64/�IXQFWLRQV�FDQ�SURFHVV�PRVW�64/�VWDWHPHQWV��
)RU�H[DPSOH��'64/�FDQ�SURFHVV�GDWD�PDQLSXODWLRQ�VWDWHPHQWV�VXFK�DV�'(/(7(�DQG�,16(57��
GDWD�GHILQLWLRQ�VWDWHPHQWV�VXFK�DV�$/7(5�7$%/(�DQG�&5($7(�,1'(;��DQG�6(/(&7�
VWDWHPHQWV��
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7KH�IROORZLQJ�WDEOH�OLVWV�64/�VWDWHPHQWV�WKDW�FDQQRW�EH�SURFHVVHG�E\�'64/�IXQFWLRQV�

7KHVH�VWDWHPHQWV�DUH�XVHG�WR�SURFHVV�'64/�UHTXHVWV�RU�WR�KDQGOH�64/�FXUVRUV��ZKLFK�PXVW�
DOZD\V�EH�VSHFLILHG�ZKHQ�DQ�DSSOLFDWLRQ�LV�ZULWWHQ��$WWHPSWLQJ�WR�XVH�WKHP�ZLWK�'64/�
UHVXOWV�LQ�UXQ�WLPH�HUURUV�

Representing an SQL statement as a character string
:LWKLQ�D�'64/�DSSOLFDWLRQ��DQ�64/�VWDWHPHQW�FDQ�FRPH�IURP�GLIIHUHQW�VRXUFHV��,W�PLJKW�
FRPH�GLUHFWO\�IURP�D�XVHU�ZKR�HQWHUV�D�VWDWHPHQW�DW�D�SURPSW��DV�GRHV�isql��2U�LW�PLJKW�EH�
JHQHUDWHG�E\�WKH�DSSOLFDWLRQ�LQ�UHVSRQVH�WR�XVHU�LQWHUDFWLRQ��:KDWHYHU�WKH�VRXUFH�RI�WKH�64/�
VWDWHPHQW��LW�PXVW�EH�UHSUHVHQWHG�DV�DQ�64/�VWDWHPHQW�VWULQJ��D�FKDUDFWHU�VWULQJ�WKDW�LV�SDVVHG�
WR�'64/�IRU�SURFHVVLQJ�

64/�VWDWHPHQW�VWULQJV�GR�QRW�EHJLQ�ZLWK�WKH�(;(&�64/�SUHIL[�RU�HQG�ZLWK�D�VHPLFRORQ�����DV�
WKH\�GR�LQ�W\SLFDO�HPEHGGHG�DSSOLFDWLRQV��)RU�H[DPSOH��WKH�IROORZLQJ�KRVW�ODQJXDJH�YDULDEOH�
GHFODUDWLRQ�LV�D�YDOLG�64/�VWDWHPHQW�VWULQJ�

char *str = "DELETE FROM CUSTOMER WHERE CUST_NO = 256";

Note 7KH�VHPLFRORQ�WKDW�DSSHDUV�DW�WKH�HQG�RI�WKLV�FKDU�GHFODUDWLRQ�LV�D�&�WHUPLQDWRU��DQG�
QRW�SDUW�RI�WKH�64/�VWDWHPHQW�VWULQJ�

Specifying parameters in SQL statement strings
64/�VWDWHPHQW�VWULQJV�RIWHQ�LQFOXGH�YDOXH�SDUDPHWHUV��H[SUHVVLRQV�WKDW�HYDOXDWH�WR�D�VLQJOH�
QXPHULF�RU�FKDUDFWHU�YDOXH��3DUDPHWHUV�FDQ�EH�XVHG�DQ\ZKHUH�LQ�VWDWHPHQW�VWULQJV�ZKHUH�64/�
H[SHFWV�D�YDOXH�WKDW�LV�QRW�WKH�QDPH�RI�D�GDWDEDVH�REMHFW�

$�YDOXH�SDUDPHWHU�LQ�D�VWDWHPHQW�VWULQJ�FDQ�EH�SDVVHG�DV�D�FRQVWDQW��RU�SDVVHG�DV�D�SODFHKROGHU�
DW�UXQWLPH��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�VWULQJ�SDVVHV�����DV�D�FRQVWDQW�

char *str = "DELETE FROM CUSTOMER WHERE CUST_NO = 256";

Statement Statement

CLOSE DECLARE CURSOR

DESCRIBE EXECUTE

EXECUTE IMMEDIATE FETCH

OPEN PREPARE

TABLE 6.1 SQL statements that cannot be processed by the API
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,W�LV�DOVR�SRVVLEOH�WR�EXLOG�VWULQJV�DW�UXQWLPH�IURP�D�FRPELQDWLRQ�RI�FRQVWDQWV��7KLV�PHWKRG�
LV�XVHIXO�IRU�VWDWHPHQWV�ZKHUH�WKH�YDULDEOH�LV�QRW�D�WUXH�FRQVWDQW��RU�LW�LV�D�WDEOH�RU�FROXPQ�
QDPH��DQG�ZKHUH�WKH�VWDWHPHQW�LV�H[HFXWHG�RQO\�RQFH�LQ�WKH�DSSOLFDWLRQ�

7R�SDVV�D�SDUDPHWHU�DV�D�SODFHKROGHU��WKH�YDOXH�LV�SDVVHG�DV�D�TXHVWLRQ�PDUN��"��HPEHGGHG�
ZLWKLQ�WKH�VWDWHPHQW�VWULQJ�

char *str = "DELETE FROM CUSTOMER WHERE CUST_NO = ?";

:KHQ�D�'64/�IXQFWLRQ�SURFHVVHV�D�VWDWHPHQW�FRQWDLQLQJ�D�SODFHKROGHU��LW�UHSODFHV�WKH�
TXHVWLRQ�PDUN�ZLWK�D�YDOXH�VXSSOLHG�LQ�DQ�H[WHQGHG�64/�GHVFULSWRU�DUHD��;64/'$��SUHYLRXVO\�
GHFODUHG�DQG�SRSXODWHG�LQ�WKH�DSSOLFDWLRQ��8VH�SODFHKROGHUV�LQ�VWDWHPHQWV�WKDW�DUH�SUHSDUHG�
RQFH��EXW�H[HFXWHG�PDQ\�WLPHV�ZLWK�GLIIHUHQW�SDUDPHWHU�YDOXHV�

5HSODFHDEOH�YDOXH�SDUDPHWHUV�DUH�RIWHQ�XVHG�WR�VXSSO\�YDOXHV�LQ�64/�6(/(&7�VWDWHPHQW�
:+(5(�FODXVH�FRPSDULVRQV�DQG�LQ�WKH�83'$7(�VWDWHPHQW�6(7�FODXVH�

Understanding the XSQLDA
$OO�'64/�DSSOLFDWLRQV�PXVW�GHFODUH�RQH�RU�PRUH�H[WHQGHG�64/�GHVFULSWRU�DUHDV��;64/'$V���
7KH�;64/'$�VWUXFWXUH�GHILQLWLRQ�FDQ�EH�IRXQG�LQ�WKH�LEDVH�K�KHDGHU�ILOH�LQ�WKH�,QWHU%DVH�
LQFOXGH�GLUHFWRU\��$SSOLFDWLRQV�GHFODUH�LQVWDQFHV�RI�WKH�;64/'$�IRU�XVH��

7KH�;64/'$�LV�D�KRVW�ODQJXDJH�GDWD�VWUXFWXUH�WKDW�'64/�XVHV�WR�WUDQVSRUW�GDWD�WR�RU�IURP�
D�GDWDEDVH�ZKHQ�SURFHVVLQJ�DQ�64/�VWDWHPHQW�VWULQJ��7KHUH�DUH�WZR�W\SHV�RI�;64/'$V��LQSXW�
GHVFULSWRUV�DQG�RXWSXW�GHVFULSWRUV��%RWK�LQSXW�DQG�RXWSXW�GHVFULSWRUV�DUH�LPSOHPHQWHG�XVLQJ�
WKH�;64/'$�VWUXFWXUH��

2QH�ILHOG�LQ�WKH�;64/'$��VTOYDU��LV�DQ�;64/9$5�VWUXFWXUH��7KH�VTOYDU�LV�HVSHFLDOO\�LPSRUWDQW��
EHFDXVH�RQH�;64/9$5�PXVW�EH�GHILQHG�IRU�HDFK�LQSXW�SDUDPHWHU�RU�FROXPQ�UHWXUQHG��/LNH�
WKH�;64/'$��WKH�;64/9$5�LV�D�VWUXFWXUH�GHILQHG�LQ�LEDVH�K�LQ�WKH�,QWHU%DVH�LQFOXGH�GLUHFWRU\�

$SSOLFDWLRQV�GR�QRW�GHFODUH�LQVWDQFHV�RI�WKH�;64/9$5�DKHDG�RI�WLPH��EXW�PXVW��LQVWHDG��
G\QDPLFDOO\�DOORFDWH�VWRUDJH�IRU�WKH�SURSHU�QXPEHU�RI�;64/9$5�VWUXFWXUHV�UHTXLUHG�IRU�HDFK�
'64/�VWDWHPHQW�EHIRUH�LW�LV�H[HFXWHG��WKHQ�GHDOORFDWH�LW��DV�DSSURSULDWH��DIWHU�VWDWHPHQW�
H[HFXWLRQ�
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7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�;64/'$�DQG�WKH�;64/9$5�

$Q�LQSXW�;64/'$�FRQVLVWV�RI�D�VLQJOH�;64/'$�VWUXFWXUH�DQG�RQH�;64/9$5�VWUXFWXUH�IRU�
HDFK�LQSXW�SDUDPHWHU��$Q�RXWSXW�;64/'$�DOVR�FRQVLVWV�RI�RQH�;64/'$�VWUXFWXUH�DQG�RQH�
;64/9$5�VWUXFWXUH�IRU�HDFK�GDWD�LWHP�UHWXUQHG�E\�WKH�VWDWHPHQW��$Q�;64/'$�DQG�LWV�
DVVRFLDWHG�;64/9$5�VWUXFWXUHV�DUH�DOORFDWHG�DV�D�VLQJOH�EORFN�RI�FRQWLJXRXV�PHPRU\�

Single instance of XSQLDA

short version

char sqldaid[8]

ISC_LONG sqldabc

short sqln

short sqld

XSQLVAR sqlvar[1]

Array of n instances of XSQLVAR 

1st instance nth instance

short sqltype short sqltype

short sqlscale short sqlscale

short sqlsubtype short sqlsubtype

short sqllen short sqllen

char *sqldata char *sqldata

short *sqlind short *sqlind

short sqlname_length short sqlname_length

char sqlname[32] char sqlname[32]

short relname_length short relname_length

char relname[32] char relname[32]

short ownname_length short ownname_length

char ownname[32] char ownname[32]

short aliasname_length short aliasname_length

char aliasname[32] char aliasname[32]
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7KH�isc_dsql_prepare(),�isc_dsql_describe()��DQG�isc_dsql_describe_bind()�IXQFWLRQV�
FDQ�EH�XVHG�WR�GHWHUPLQH�WKH�SURSHU�QXPEHU�RI�;64/9$5�VWUXFWXUHV�WR�DOORFDWH��DQG�WKH�
;64/'$B/(1*7+�PDFUR�FDQ�EH�XVHG�WR�DOORFDWH�WKH�SURSHU�DPRXQW�RI�VSDFH��)RU�PRUH�
LQIRUPDWLRQ�DERXW�WKH�;64/'$B/(1*7+�PDFUR��VHH�´8VLQJ�WKH�;64/'$B/(1*7+�
PDFURµ�RQ�SDJH ���

XSQLDA field descriptions
7KH�IROORZLQJ�WDEOH�GHVFULEHV�WKH�ILHOGV�WKDW�FRPSULVH�WKH�;64/'$�VWUXFWXUH�

Field definition Description

short version Indicates the version of the XSQLDA structure. Set by an application. The current version 
is defined in ibase.h as SQLDA_VERSION1

char sqldaid[8] Reserved for future use

ISC_LONG sqldabc Reserved for future use

short sqln Indicates the number of elements in the sqlvar array; the application should set this field 
whenever it allocates storage for a descriptor

short sqld Indicates the number of parameters for an input XSQLDA, or the number of select-list 
items for an output XSQLDA; set by InterBase during an isc_dsql_describe(), 
isc_dsql_describe_bind(), or isc_dsql_prepare()

For an input descriptor, an sqld of 0 indicates that the SQL statement has no parameters; 
for an output descriptor, an sqld of 0 indicates that the SQL statement is not a SELECT 
statement

XSQLVAR sqlvar The array of XSQLVAR structures; the number of elements in the array is specified in the 
sqln field

TABLE 6.2 XSQLDA field descriptions
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7KH�IROORZLQJ�WDEOH�GHVFULEHV�WKH�ILHOGV�WKDW�FRPSULVH�WKH�;64/9$5�VWUXFWXUH�

Field definition Description

short sqltype Indicates the SQL datatype of parameters or select-list items; set by InterBase 
during isc_dsql_describe(), isc_dsql_describe_bind(), or 
isc_dsql_prepare()

short sqlscale Provides scale, specified as a negative number, for exact numeric datatypes 
(DECIMAL, NUMERIC); set by InterBase during isc_dsql_describe(), 
isc_dsql_describe_bind(), or isc_dsql_prepare()

short sqlsubtype Specifies the subtype for Blob data; set by InterBase during 
isc_dsql_describe(), isc_dsql_describe_bind(), or isc_dsql_prepare()

short sqllen Indicates the maximum size, in bytes, of data in the sqldata field; set by 
InterBase during isc_dsql_describe(), isc_dsql_describe_bind(), or 
isc_dsql_prepare()

char *sqldata For input descriptors, specifies either the address of a select-list item or a 
parameter; set by the application

For output descriptors, contains a value for a select-list item; set by InterBase

short *sqlind On input, specifies the address of an indicator variable; set by an application; 
on output, specifies the address of column indicator value for a select-list 
item following a FETCH

A value of 0 indicates that the column is not NULL; a value of –1 indicates the 
column is NULL; set by InterBase

short sqlname_length Specifies the length, in bytes, of the data in field, sqlname; set by InterBase 
during isc_dsql_prepare() or isc_dsql_describe()

char sqlname[32] Contains the name of the column. Not NULL (\0) terminated; set by InterBase 
during isc_dsql_prepare() or isc_dsql_describe()

short relname_length Specifies the length, in bytes, of the data in field, relname; set by InterBase 
during isc_dsql_prepare() or isc_dsql_describe()

TABLE 6.3 XSQLVAR field descriptions
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Input descriptors
,QSXW�GHVFULSWRUV�DUH�XVHG�WR�SURFHVV�64/�VWDWHPHQW�VWULQJV�WKDW�FRQWDLQ�SDUDPHWHUV��%HIRUH�
DQ�DSSOLFDWLRQ�FDQ�H[HFXWH�D�VWDWHPHQW�ZLWK�SDUDPHWHUV��LW�PXVW�VXSSO\�YDOXHV�IRU�WKHP��7KH�
DSSOLFDWLRQ�LQGLFDWHV�WKH�QXPEHU�RI�SDUDPHWHUV�SDVVHG�LQ�WKH�;64/'$�VTOG�ILHOG��WKHQ�
GHVFULEHV�HDFK�SDUDPHWHU�LQ�D�VHSDUDWH�;64/9$5�VWUXFWXUH��)RU�H[DPSOH��WKH�IROORZLQJ�
VWDWHPHQW�VWULQJ�FRQWDLQV�WZR�SDUDPHWHUV��VR�DQ�DSSOLFDWLRQ�PXVW�VHW�VTOG�WR����DQG�GHVFULEH�
HDFK�SDUDPHWHU�

char *str = "UPDATE DEPARTMENT SET BUDGET = ? WHERE LOCATION = ?";

:KHQ�WKH�VWDWHPHQW�LV�H[HFXWHG��WKH�ILUVW�;64/9$5�VXSSOLHV�LQIRUPDWLRQ�DERXW�WKH�%8'*(7�
YDOXH��DQG�WKH�VHFRQG�;64/9$5�VXSSOLHV�WKH�/2&$7,21�YDOXH��

)RU�PRUH�LQIRUPDWLRQ�DERXW�XVLQJ�LQSXW�GHVFULSWRUV��VHH�́ '64/�SURJUDPPLQJ�PHWKRGVµ�RQ�
SDJH ���

Output descriptors
2XWSXW�GHVFULSWRUV�UHWXUQ�YDOXHV�IURP�DQ�H[HFXWHG�TXHU\�WR�DQ�DSSOLFDWLRQ��7KH�VTOG�ILHOG�RI�
WKH�;64/'$�LQGLFDWHV�KRZ�PDQ\�YDOXHV�ZHUH�UHWXUQHG��(DFK�YDOXH�LV�VWRUHG�LQ�D�VHSDUDWH�
;64/9$5�VWUXFWXUH��7KH�;64/'$�VTOYDU�ILHOG�SRLQWV�WR�WKH�ILUVW�RI�WKHVH�;64/9$5�VWUXFWXUHV��
7KH�IROORZLQJ�VWDWHPHQW�VWULQJ�UHTXLUHV�DQ�RXWSXW�GHVFULSWRU�

char relname[32] Contains the name of the table; not NULL (\0) terminated, set by InterBase 
during isc_dsql_prepare() or isc_dsql_describe()

short ownname_length Specifies the length, in bytes, of the data in field, ownname; set by InterBase 
during isc_dsql_prepare() or isc_dsql_describe()

char ownname[32] Contains the name of the table owner; not NULL (\0) terminated, set by 
InterBase during isc_dsql_prepare() or isc_dsql_describe()

short aliasname_length Specifies the length, in bytes, of the data in field, aliasname; set by InterBase 
during isc_dsql_prepare() or isc_dsql_describe()

char aliasname[32] Contains the alias name of the column. If no alias exists, contains the column 
name; not NULL (\0) terminated, set by 
InterBase during isc_dsql_prepare() or isc_dsql_describe()

Field definition Description

TABLE 6.3 XSQLVAR field descriptions  (continued)
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char *str = "SELECT * FROM CUSTOMER WHERE CUST_NO > 100";

)RU�LQIRUPDWLRQ�DERXW�UHWULHYLQJ�LQIRUPDWLRQ�IURP�DQ�RXWSXW�GHVFULSWRU��VHH�´'64/�
SURJUDPPLQJ�PHWKRGVµ�RQ�SDJH ���

Using the XSQLDA_LENGTH macro
7KH�LEDVH�K�KHDGHU�ILOH�GHILQHV�D�PDFUR��;64/'$B/(1*7+��WR�FDOFXODWH�WKH�QXPEHU�RI�E\WHV�
WKDW�PXVW�EH�DOORFDWHG�IRU�DQ�LQSXW�RU�RXWSXW�;64/'$��;64/'$B/(1*7+�LV�GHILQHG�DV�
IROORZV�

#define XSQLDA_LENGTH (n) (sizeof (XSQLDA) + (n – 1) * sizeof(XSQLVAR))

Q�LV�WKH�QXPEHU�RI�SDUDPHWHUV�LQ�D�VWDWHPHQW�VWULQJ��RU�WKH�QXPEHU�RI�VHOHFW�OLVW�LWHPV�
UHWXUQHG�IURP�D�TXHU\��)RU�H[DPSOH��WKH�IROORZLQJ�&�VWDWHPHQW�XVHV�WKH�;64/'$B/(1*7+�
PDFUR�WR�VSHFLI\�KRZ�PXFK�PHPRU\�WR�DOORFDWH�IRU�DQ�;64/'$�ZLWK���SDUDPHWHUV�RU�UHWXUQ�
LWHPV�

XSQLDA *my_xsqlda;

. . .

my_xsqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(5));

. . .

)RU�PRUH�LQIRUPDWLRQ�DERXW�XVLQJ�WKH�;64/'$B/(1*7+�PDFUR��VHH�´'64/�SURJUDPPLQJ�
PHWKRGVµ�RQ�SDJH ���

SQL datatype macro constants
,QWHU%DVH�GHILQHV�D�VHW�RI�PDFUR�FRQVWDQWV�WR�UHSUHVHQW�64/�GDWDW\SHV�DQG�18//�VWDWXV�
LQIRUPDWLRQ�LQ�DQ�;64/9$5��$Q�DSSOLFDWLRQ�VKRXOG�XVH�WKHVH�PDFUR�FRQVWDQWV�WR�VSHFLI\�WKH�
GDWDW\SH�RI�SDUDPHWHUV�DQG�WR�GHWHUPLQH�WKH�GDWDW\SHV�RI�VHOHFW�OLVW�LWHPV�LQ�DQ�64/�
VWDWHPHQW��7KH�IROORZLQJ�WDEOH�OLVWV�HDFK�64/�GDWDW\SH��LWV�FRUUHVSRQGLQJ�PDFUR�FRQVWDQW�
H[SUHVVLRQ��&�GDWDW\SH�RU�,QWHU%DVH�W\SHGHI��DQG�ZKHWKHU�RU�QRW�WKH�VTOLQG�ILHOG�LV�XVHG�WR�
LQGLFDWH�D�SDUDPHWHU�RU�YDULDEOH�WKDW�FRQWDLQV�18//�RU�XQNQRZQ�GDWD�

SQL datatype Macro expression C datatype or typedef
sqlind 
used?

Array SQL_ARRAY ISC_QUAD No

Array SQL_ARRAY + 1 ISC_QUAD Yes

Blob SQL_BLOB ISC_QUAD No

TABLE 6.4 SQL datatypes, macro expressions, and C datatypes
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BLOB SQL_BLOB + 1 ISC_QUAD Yes

CHAR SQL_TEXT char[] No

CHAR SQL_TEXT + 1 char[] Yes

DATE SQL_DATE ISC_QUAD No

DATE SQL_DATE + 1 ISC_QUAD Yes

DECIMAL SQL_SHORT, SQL_LONG, or SQL_DOUBLE int, long, or double No

DECIMAL SQL_SHORT + 1, SQL_LONG + 1, or SQL_DOUBLE + 1 int, long, or double Yes

DOUBLE 
PRECISON

SQL_DOUBLE double No

DOUBLE 
PRECISION

SQL_DOUBLE + 1 double Yes

INTEGER SQL_LONG long No

INTEGER SQL_LONG + 1 ISC_LONG Yes

FLOAT SQL_FLOAT float No

FLOAT SQL_FLOAT + 1 float Yes

NUMERIC SQL_SHORT, SQL_LONG, or SQL_DOUBLE int, long, or double No

NUMERIC SQL_SHORT + 1, SQL_LONG + 1, or SQL_DOUBLE + 1 int, long, or double Yes

SMALLINT SQL_SHORT short No

SMALLINT SQL_SHORT + 1 short Yes

VARCHAR SQL_VARYING First 2 bytes: short containing the 
length of the character string; 
remaining bytes: char[] 

No

VARCHAR SQL_VARYING + 1 First 2 bytes: short containing the 
length of the character string; 
remaining bytes: char[]

Yes

SQL datatype Macro expression C datatype or typedef
sqlind 
used?

TABLE 6.4 SQL datatypes, macro expressions, and C datatypes  (continued)
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Note '(&,0$/�DQG�180(5,&�GDWDW\SHV�DUH�VWRUHG�LQWHUQDOO\�DV�60$//,17��,17(*(5��RU�
'28%/(�35(&,6,21�GDWDW\SHV��7R�VSHFLI\�WKH�FRUUHFW�PDFUR�H[SUHVVLRQ�WR�SURYLGH�IRU�D�
'(&,0$/�RU�180(5,&�FROXPQ��XVH�isql�WR�H[DPLQH�WKH�FROXPQ�GHILQLWLRQ�LQ�WKH�WDEOH�WR�VHH�
KRZ�,QWHU%DVH�LV�VWRULQJ�FROXPQ�GDWD��WKHQ�FKRRVH�D�FRUUHVSRQGLQJ�PDFUR�H[SUHVVLRQ�

7KH�GDWDW\SH�LQIRUPDWLRQ�IRU�D�SDUDPHWHU�RU�VHOHFW�OLVW�LWHP�LV�FRQWDLQHG�LQ�WKH�VTOW\SH�ILHOG�RI�
WKH�;64/9$5�VWUXFWXUH��7KH�YDOXH�FRQWDLQHG�LQ�VTOW\SH�SURYLGHV�WZR�SLHFHV�RI�LQIRUPDWLRQ��

g 7KH�GDWDW\SH�RI�WKH�SDUDPHWHU�RU�VHOHFW�OLVW�LWHP�
g:KHWKHU�VTOLQG�LV�XVHG�WR�LQGLFDWH�18//�YDOXHV��,I�VTOLQG�LV�XVHG��LWV�YDOXH�VSHFLILHV�ZKHWKHU�WKH�
SDUDPHWHU�RU�VHOHFW�OLVW�LWHP�LV�18//��²����RU�QRW�18//�����

)RU�H[DPSOH��LI�VTOW\SH�HTXDOV�64/B7(;7��WKH�SDUDPHWHU�RU�VHOHFW�OLVW�LWHP�LV�D�&+$5�WKDW�GRHV�
QRW�XVH�VTOLQG�WR�FKHFN�IRU�D�18//�YDOXH��EHFDXVH��LQ�WKHRU\��18//�YDOXHV�DUH�QRW�DOORZHG�IRU�
LW���,I�VTOW\SH�HTXDOV�64/B7(;7������WKHQ�VTOLQG�FDQ�EH�FKHFNHG�WR�VHH�LI�WKH�SDUDPHWHU�RU�
VHOHFW�OLVW�LWHP�LV�18//�

7,3 7KH�&�ODQJXDJH�H[SUHVVLRQ��VTOW\SH�	����SURYLGHV�D�XVHIXO�WHVW�RI�ZKHWKHU�D�SDUDPHWHU�RU�
VHOHFW�OLVW�LWHP�FDQ�FRQWDLQ�D�18//��7KH�H[SUHVVLRQ�HYDOXDWHV�WR���LI�WKH�SDUDPHWHU�RU�
VHOHFW�OLVW�LWHP�FDQQRW�FRQWDLQ�D�18//��DQG���LI�WKH�SDUDPHWHU�RU�VHOHFW�OLVW�LWHP�FDQ�FRQWDLQ�
D�18//��7KH�IROORZLQJ�FRGH�IUDJPHQW�GHPRQVWUDWHV�KRZ�WR�XVH�WKH�H[SUHVVLRQ�

if (sqltype & 1 == 0)

{

 /* parameter or select-list item that CANNOT contain a NULL */

}

else

{

 /* parameter or select-list item CAN contain a NULL */

}

%\�GHIDXOW��ERWK�isc_dsql_prepare()�DQG�isc_dsql_describe()�UHWXUQ�D�PDFUR�H[SUHVVLRQ�RI�
W\SH������VR�VTOLQG�VKRXOG�DOZD\V�EH�H[DPLQHG�IRU�18//�YDOXHV�ZLWK�WKHVH�VWDWHPHQWV�

Handling varying string datatypes
9$5&+$5��&+$5$&7(5�9$5<,1*��DQG�1&+$5�9$5<,1*�GDWDW\SHV�UHTXLUH�FDUHIXO�KDQGOLQJ�
LQ�'64/��7KH�ILUVW�WZR�E\WHV�RI�WKHVH�GDWDW\SHV�FRQWDLQ�VWULQJ�OHQJWK�LQIRUPDWLRQ��ZKLOH�WKH�
UHPDLQGHU�RI�WKH�GDWD�FRQWDLQV�WKH�DFWXDO�E\WHV�RI�VWULQJ�GDWD�WR�SURFHVV�

7R�DYRLG�KDYLQJ�WR�ZULWH�FRGH�WR�H[WUDFW�DQG�SURFHVV�YDULDEOH�OHQJWK�VWULQJV�LQ�DQ�DSSOLFDWLRQ��
LW�LV�SRVVLEOH�WR�IRUFH�WKHVH�GDWDW\SHV�WR�IL[HG�OHQJWK�XVLQJ�64/�PDFUR�H[SUHVVLRQV��)RU�PRUH�
LQIRUPDWLRQ�DERXW�IRUFLQJ�YDULDEOH�OHQJWK�GDWD�WR�IL[HG�OHQJWK�IRU�SURFHVVLQJ��VHH�´&RHUFLQJ�
GDWDW\SHVµ�RQ�SDJH ���
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$SSOLFDWLRQV�FDQ��LQVWHDG��GHWHFW�DQG�SURFHVV�YDULDEOH�OHQJWK�GDWD�GLUHFWO\��7R�GR�VR��WKH\�PXVW�
H[WUDFW�WKH�ILUVW�WZR�E\WHV�IURP�WKH�VWULQJ�WR�GHWHUPLQH�WKH�E\WH�OHQJWK�RI�WKH�VWULQJ�LWVHOI��
WKHQ�UHDG�WKH�VWULQJ��E\WH�E\�E\WH��LQWR�D�QXOO�WHUPLQDWHG�EXIIHU�

Handling NUMERIC and DECIMAL datatypes
'(&,0$/�DQG�180(5,&�GDWDW\SHV�DUH�VWRUHG�LQWHUQDOO\�DV�60$//,17��,17(*(5��RU�
'28%/(�35(&,6,21�GDWDW\SHV��GHSHQGLQJ�RQ�WKH�SUHFLVLRQ�DQG�VFDOH�GHILQHG�IRU�D�FROXPQ�
GHILQLWLRQ�WKDW�XVHV�WKHVH�W\SHV��7R�GHWHUPLQH�KRZ�D�'(&,0$/�RU�180(5,&�YDOXH�LV�DFWXDOO\�
VWRUHG�LQ�WKH�GDWDEDVH��XVH�isql�WR�H[DPLQH�WKH�FROXPQ�GHILQLWLRQ�LQ�WKH�WDEOH��,I�180(5,&�LV�
UHSRUWHG��WKHQ�GDWD�LV�DFWXDOO\�EHLQJ�VWRUHG�DV�'28%/(�35(&,6,21�

:KHQ�D�'(&,0$/�RU�180(5,&�YDOXH�LV�VWRUHG�DV�D�60$//,17�RU�,17(*(5��WKH�YDOXH�LV�
VWRUHG�DV�D�ZKROH�QXPEHU��'XULQJ�UHWULHYDO�LQ�'64/��WKH�VTOVFDOH�ILHOG�RI�WKH�;64/9$5�LV�VHW�
WR�D�QHJDWLYH�QXPEHU�WKDW�LQGLFDWHV�WKH�IDFWRU�RI����E\�ZKLFK�WKH�ZKROH�QXPEHU��UHWXUQHG�LQ�
VTOGDWD���PXVW�EH�GLYLGHG�LQ�RUGHU�WR�SURGXFH�WKH�FRUUHFW�180(5,&�RU�'(&,0$/�YDOXH�ZLWK�
LWV�IUDFWLRQDO�SDUW��,I�VTOFDOH�LV�²���WKHQ�WKH�QXPEHU�PXVW�EH�GLYLGHG�E\�����LI�LW�LV�²���WKHQ�WKH�
QXPEHU�PXVW�EH�GLYLGHG�E\�����
²��E\�������DQG�VR�IRUWK�

Coercing datatypes
6RPHWLPHV�ZKHQ�SURFHVVLQJ�'64/�LQSXW�SDUDPHWHUV�DQG�VHOHFW�OLVW�LWHPV��LW�LV�GHVLUDEOH�RU�
QHFHVVDU\�WR�WUDQVODWH�RQH�GDWDW\SH�WR�DQRWKHU��7KLV�SURFHVV�LV�UHIHUUHG�WR�DV�GDWDW\SH�FRHUFLRQ��
)RU�H[DPSOH��GDWDW\SH�FRHUFLRQ�LV�RIWHQ�XVHG�ZKHQ�SDUDPHWHUV�RU�VHOHFW�OLVW�LWHPV�DUH�RI�W\SH�
9$5&+$5��7KH�ILUVW�WZR�E\WHV�RI�9$5&+$5�GDWD�FRQWDLQ�VWULQJ�OHQJWK�LQIRUPDWLRQ��ZKLOH�WKH�
UHPDLQGHU�RI�WKH�GDWD�LV�WKH�VWULQJ�WR�SURFHVV��%\�FRHUFLQJ�WKH�GDWD�IURP�64/B9$5<,1*�WR�
64/B7(;7��GDWD�SURFHVVLQJ�FDQ�EH�VLPSOLILHG�

&RHUFLRQ�FDQ�RQO\�EH�IURP�RQH�FRPSDWLEOH�GDWDW\SH�WR�DQRWKHU��)RU�H[DPSOH��64/B9$5<,1*�
WR�64/B7(;7��RU�64/B6+257�WR�64/B/21*��

4 &RHUFLQJ�FKDUDFWHU�GDWDW\SHV
7R�FRHUFH�64/B9$5<,1*�GDWDW\SHV�WR�64/B7(;7�GDWDW\SHV��FKDQJH�WKH�VTOW\SH�ILHOG�LQ�WKH�
SDUDPHWHU·V�RU�VHOHFW�OLVW�LWHP·V�;64/9$5�VWUXFWXUH�WR�WKH�GHVLUHG�64/�PDFUR�GDWDW\SH�
FRQVWDQW��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�DVVXPHV�WKDW�YDU�LV�D�SRLQWHU�WR�DQ�;64/9$5�
VWUXFWXUH��DQG�WKDW�LW�FRQWDLQV�DQ�64/B9$5<,1*�GDWDW\SH�WR�FRQYHUW�WR�64/B7(;7�

var->sqltype = SQL_TEXT;
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$IWHU�FRHUFLQJ�D�FKDUDFWHU�GDWDW\SH��SURYLGH�SURSHU�VWRUDJH�VSDFH�IRU�LW��7KH�;64/9$5�ILHOG��
VTOOHQ��FRQWDLQV�LQIRUPDWLRQ�DERXW�WKH�VL]H�RI�WKH�XQFRHUFHG�GDWD��
6HW�WKH�;64/9$5�VTOGDWD�ILHOG�WR�WKH�DGGUHVV�RI�WKH�GDWD�

4 &RHUFLQJ�QXPHULF�GDWDW\SHV
7R�FRHUFH�RQH�QXPHULF�GDWDW\SH�WR�DQRWKHU��FKDQJH�WKH�VTOW\SH�ILHOG�LQ�WKH�SDUDPHWHU·V�RU�
VHOHFW�OLVW�LWHP·V�;64/9$5�VWUXFWXUH�WR�WKH�GHVLUHG�64/�PDFUR�GDWDW\SH�FRQVWDQW��)RU�
H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�DVVXPHV�WKDW�YDU�LV�D�SRLQWHU�WR�DQ�;64/9$5�VWUXFWXUH��DQG�
WKDW�LW�FRQWDLQV�DQ�64/B6+257�GDWDW\SH�WR�FRQYHUW�WR�64/B/21*�

var->sqltype = SQL_LONG;

,03257$17 'R�QRW�FRHUFH�D�ODUJHU�GDWDW\SH�WR�D�VPDOOHU�RQH��'DWD�FDQ�EH�ORVW�LQ�VXFK�D�WUDQVODWLRQ�

4 6HWWLQJ�D�18//�LQGLFDWRU
,I�D�SDUDPHWHU�RU�VHOHFW�OLVW�LWHP�FRQWDLQV�D�18//�YDOXH��WKH�VTOLQG�ILHOG�VKRXOG�EH�XVHG�WR�
LQGLFDWH�LWV�18//�VWDWXV��$SSURSULDWH�VWRUDJH�VSDFH�PXVW�EH�DOORFDWHG�IRU�VTOLQG�EHIRUH�YDOXHV�
FDQ�EH�VWRUHG�WKHUH��

%HIRUH�LQVHUWLRQ��VHW�VTOLQG�WR�²��WR�LQGLFDWH�WKDW�18//�YDOXHV�DUH�OHJDO��2WKHUZLVH��VHW�VTOLQG�
WR���

$IWHU�VHOHFWLRQ��DQ�VTOLQG�RI�²��LQGLFDWHV�D�ILHOG�FRQWDLQV�D�18//�YDOXH��2WKHU�YDOXHV�LQGLFDWH�
D�ILHOG�FRQWDLQV�QRQ�18//�GDWD�

Aligning numerical data
2UGLQDULO\��ZKHQ�D�YDULDEOH�ZLWK�D�QXPHULF�GDWDW\SH�LV�FUHDWHG��WKH�FRPSLOHU�ZLOO�HQVXUH�WKDW�
WKH�YDULDEOH�LV�VWRUHG�DW�D�SURSHUO\�DOLJQHG�DGGUHVV��EXW�ZKHQ�QXPHULF�GDWD�LV�VWRUHG�LQ�D�
G\QDPLFDOO\�DOORFDWHG�EXIIHU�VSDFH��VXFK�DV�FDQ�EH�SRLQWHG�WR�E\�WKH�;64/'$�DQG�;64/9$5�
VWUXFWXUHV��WKH�SURJUDPPHU�PXVW�WDNH�SUHFDXWLRQV�WR�HQVXUH�WKDW�WKH�VWRUDJH�VSDFH�LV�SURSHUO\�
DOLJQHG�

&HUWDLQ�SODWIRUPV��LQ�SDUWLFXODU�WKRVH�ZLWK�5,6&�SURFHVVRUV��UHTXLUH�WKDW�QXPHULFDO�GDWD�LQ�
G\QDPLFDOO\�DOORFDWHG�VWRUDJH�VWUXFWXUHV�EH�DOLJQHG�SURSHUO\�LQ�PHPRU\��$OLJQPHQW�LV�
GHSHQGHQW�ERWK�RQ�GDWDW\SH�DQG�SODWIRUP�

)RU�H[DPSOH��D�VKRUW�LQWHJHU�RQ�D�6XQ�63$5&VWDWLRQ�PXVW�EH�ORFDWHG�DW�DQ�DGGUHVV�GLYLVLEOH�
E\����ZKLOH�D�ORQJ�RQ�WKH�VDPH�SODWIRUP�PXVW�EH�ORFDWHG�DW�DQ�DGGUHVV�GLYLVLEOH�E\����,Q�PRVW�
FDVHV��D�GDWD�LWHP�LV�SURSHUO\�DOLJQHG�LI�WKH�DGGUHVV�RI�LWV�VWDUWLQJ�E\WH�LV�GLYLVLEOH�E\�WKH�FRUUHFW�
DOLJQPHQW�QXPEHU��&RQVXOW�VSHFLILF�V\VWHP�DQG�FRPSLOHU�GRFXPHQWDWLRQ�IRU�DOLJQPHQW�
UHTXLUHPHQWV�
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$�XVHIXO�UXOH�RI�WKXPE�LV�WKDW�WKH�VL]H�RI�D�GDWDW\SH�LV�DOZD\V�D�YDOLG�DOLJQPHQW�QXPEHU�IRU�
WKH�GDWDW\SH��)RU�D�JLYHQ�W\SH�7��LI�VL]H�RI��7��HTXDOV�Q��WKHQ�DGGUHVVHV�GLYLVLEOH�E\�Q�DUH�
FRUUHFWO\�DOLJQHG�IRU�7��7KH�IROORZLQJ�PDFUR�H[SUHVVLRQ�FDQ�EH�XVHG�WR�DOLJQ�GDWD�

#define ALIGN(ptr, n) ((ptr + n - 1) & ~(n - 1))

ZKHUH�SWU�LV�D�SRLQWHU�WR�FKDU�

7KH�IROORZLQJ�FRGH�LOOXVWUDWHV�KRZ�WKH�$/,*1�PDFUR�PLJKW�EH�XVHG�

char *buffer_pointer, *next_aligned;

next_aligned = ALIGN(buffer_pointer, sizeof(T));

DSQL programming methods
7KHUH�DUH�IRXU�SRVVLEOH�'64/�SURJUDPPLQJ�PHWKRGV�IRU�KDQGOLQJ�DQ�64/�VWDWHPHQW�VWULQJ��
7KH�EHVW�PHWKRG�IRU�SURFHVVLQJ�D�VWULQJ�GHSHQGV�RQ�WKH�W\SH�RI�64/�VWDWHPHQW�LQ�WKH�VWULQJ��
DQG�ZKHWKHU�RU�QRW�LW�FRQWDLQV�SODFHKROGHUV�IRU�SDUDPHWHUV��7KH�IROORZLQJ�GHFLVLRQ�WDEOH�
H[SODLQV�KRZ�WR�GHWHUPLQH�WKH�DSSURSULDWH�SURFHVVLQJ�PHWKRG�IRU�D�JLYHQ�VWULQJ�

Method 1: Non-query statements without parameters
7KHUH�DUH�WZR�ZD\V�WR�SURFHVV�DQ�64/�VWDWHPHQW�VWULQJ�FRQWDLQLQJ�D�QRQ�TXHU\�VWDWHPHQW�
ZLWKRXW�SODFHKROGHU�SDUDPHWHUV�

g 8VH�isc_dsql_execute_immediate()�WR�SUHSDUH�DQG�H[HFXWH�WKH�VWULQJ�D�VLQJOH�WLPH�
g 8VH�isc_dsql_allocate_statement()�WR�DOORFDWH�D�VWDWHPHQW�VWULQJ�IRU�WKH�VWDWHPHQW�WR�
H[HFXWH��isc_dsql_prepare()�WR�SDUVH�WKH�VWDWHPHQW�IRU�H[HFXWLRQ�DQG�DVVLJQ�LW�D�QDPH��WKHQ�
XVH�isc_dsql_execute()�WR�FDUU\�RXW�WKH�VWDWHPHQW·V�DFWLRQV�DV�PDQ\�WLPHV�DV�UHTXLUHG�LQ�DQ�
DSSOLFDWLRQ�

Is it a query? Does it have placeholders? Processing method to use:

No No Method 1

No Yes Method 2

Yes No Method 3

Yes Yes Method 4

TABLE 6.5 SQL statement strings and recommended processing methods
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4 8VLQJ�LVFBGVTOBH[HFXWHBLPPHGLDWH���
�� 7R�H[HFXWH�D�VWDWHPHQW�VWULQJ�D�VLQJOH�WLPH��XVH�

isc_dsql_execute_immediate()�

�� (OLFLW�D�VWDWHPHQW�VWULQJ�IURP�WKH�XVHU�RU�FUHDWH�RQH�WKDW�FRQWDLQV�WKH�64/�
VWDWHPHQW�WR�EH�SURFHVVHG��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�DQ�64/�
VWDWHPHQW�VWULQJ�

char *str = "UPDATE DEPARTMENT SET BUDGET = BUDGET * 1.05";

�� 3DUVH�DQG�H[HFXWH�WKH�VWDWHPHQW�VWULQJ�XVLQJ�isc_dsql_execute_immediate()�

isc_dsql_execute_immediate(status_vector, &db1, &trans, 0, str, 1, NULL);

Note isc_dsql_execute_immediate()�DOVR�DFFHSWV�VWULQJ�OLWHUDOV��)RU�H[DPSOH�

isc_dsql_execute_immediate(status_vector, &db1, &trans, 0,

"UPDATE DEPARTMENT SET BUDGET = BUDGET * 1.05", 1, NULL);

)RU�WKH�FRPSOHWH�V\QWD[�RI�isc_dsq_execute_immediate()�DQG�DQ�H[SODQDWLRQ�RI�LWV�
SDUDPHWHUV��VHH�&KDSWHU����� $́3,�)XQFWLRQ�5HIHUHQFH�µ

4 8VLQJ�LVFBGVTOBSUHSDUH����DQG�LVFBGVTOBH[HFXWH���
7R�H[HFXWH�D�VWDWHPHQW�VWULQJ�VHYHUDO�WLPHV��XVH�isc_dsql_allocate_statement()��
isc_dsql_prepare()��DQG�isc_dsql_execute()�

�� (OLFLW�D�VWDWHPHQW�VWULQJ�IURP�WKH�XVHU�RU�FUHDWH�RQH�WKDW�FRQWDLQV�WKH�64/�
VWDWHPHQW�WR�EH�SURFHVVHG��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�DQ�64/�
VWDWHPHQW�VWULQJ�

char *str = "UPDATE DEPARTMENT SET BUDGET = BUDGET * 1.05";

�� 'HFODUH�DQG�LQLWLDOL]H�DQ�64/�VWDWHPHQW�KDQGOH��WKHQ�DOORFDWH�LW�ZLWK�
isc_dsql_allocate_statement()�

isc_stmt_handle stmt; /* Declare a statement handle. */

stmt = NULL; /* Set handle to NULL before allocation. */

. . .

isc_dsql_allocate_statement(status_vector, &db1, &stmt);

�� 3DUVH�WKH�VWDWHPHQW�VWULQJ�ZLWK�isc_dsql_prepare()��7KLV�VHWV�WKH�VWDWHPHQW�
KDQGOH��VWPW��WR�UHIHU�WR�WKH�SDUVHG�IRUPDW��7KH�VWDWHPHQW�KDQGOH�LV�XVHG�LQ�
VXEVHTXHQW�FDOOV�WR�isc_dsql_execute()�

isc_dsql_prepare(status_vector, &trans, &stmt, 0, str, 1, NULL);

Note isc_dsql_prepare()�DOVR�DFFHSWV�VWULQJ�OLWHUDOV��)RU�H[DPSOH�

isc_dsql_prepare(status_vector, &trans, &stmt, 0,

"UPDATE DEPARTMENT SET BUDGET = BUDGET * 1.05", 1, NULL);
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�� ([HFXWH�WKH�QDPHG�VWDWHPHQW�VWULQJ�XVLQJ�isc_dsql_execute()��)RU�H[DPSOH��
WKH�IROORZLQJ�VWDWHPHQW�H[HFXWHV�D�VWDWHPHQW�VWULQJ�QDPHG�VWPW�

isc_dsql_execute(status_vector, &trans, &stmt, 1, NULL);

2QFH�D�VWDWHPHQW�VWULQJ�LV�SUHSDUHG��LW�FDQ�EH�H[HFXWHG�DV�PDQ\�WLPHV�DV�UHTXLUHG�LQ�DQ�
DSSOLFDWLRQ�

Method 2: Non-query statements with parameters
7KHUH�DUH�WZR�VWHSV�WR�SURFHVVLQJ�DQ�64/�VWDWHPHQW�VWULQJ�FRQWDLQLQJ�D�QRQ�TXHU\�VWDWHPHQW�
ZLWK�SODFHKROGHU�SDUDPHWHUV�

�� &UHDWH�DQ�LQSXW�;64/'$�WR�SURFHVV�D�VWDWHPHQW�VWULQJ·V�SDUDPHWHUV�

�� 3UHSDUH�DQG�H[HFXWH�WKH�VWDWHPHQW�VWULQJ�ZLWK�LWV�SDUDPHWHUV�

4 &UHDWLQJ�WKH�LQSXW�;64/'$
3ODFHKROGHU�SDUDPHWHUV�DUH�UHSODFHG�ZLWK�DFWXDO�GDWD�EHIRUH�D�SUHSDUHG�64/�VWDWHPHQW�VWULQJ�
LV�H[HFXWHG��%HFDXVH�WKRVH�SDUDPHWHUV�DUH�XQNQRZQ�ZKHQ�WKH�VWDWHPHQW�VWULQJ�LV�FUHDWHG��DQ�
LQSXW�;64/'$�PXVW�EH�FUHDWHG�WR�VXSSO\�SDUDPHWHU�YDOXHV�DW�H[HFXWH�WLPH��7R�SUHSDUH�WKH�
;64/'$��IROORZ�WKHVH�VWHSV�

�� 'HFODUH�D�YDULDEOH�WR�KROG�WKH�;64/'$�QHHGHG�WR�SURFHVV�SDUDPHWHUV��)RU�
H[DPSOH��WKH�IROORZLQJ�GHFODUDWLRQ�FUHDWHV�DQ�;64/'$�FDOOHG�LQBVTOGD�

XSQLDA *in_sqlda;

�� 2SWLRQDOO\�GHFODUH�D�YDULDEOH�IRU�DFFHVVLQJ�WKH�;64/9$5�VWUXFWXUH�RI�WKH�
;64/'$�

XSQLVAR *var;

'HFODULQJ�D�SRLQWHU�WR�WKH�;64/9$5�VWUXFWXUH�LV�QRW�QHFHVVDU\��EXW�FDQ�VLPSOLI\�
UHIHUHQFLQJ�WKH�VWUXFWXUH�LQ�VXEVHTXHQW�VWDWHPHQWV�

�� $OORFDWH�PHPRU\�IRU�WKH�;64/'$�XVLQJ�WKH�;64/'$B/(1*7+�PDFUR��7KH�
IROORZLQJ�VWDWHPHQW�DOORFDWHV�VWRUDJH�IRU�LQBVTOGD�

in_sqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(10));

,Q�WKLV�VWDWHPHQW�VSDFH�IRU����;64/9$5�VWUXFWXUHV�LV�DOORFDWHG��DOORZLQJ�WKH�;64/'$�WR�
DFFRPPRGDWH�XS�WR����SDUDPHWHUV�

�� 6HW�WKH�YHUVLRQ�ILHOG�RI�WKH�;64/'$�WR�64/'$B9(56,21���DQG�VHW�WKH�VTOQ�ILHOG�WR�
LQGLFDWH�WKH�QXPEHU�RI�;64/9$5�VWUXFWXUHV�DOORFDWHG�

in_sqlda->version = SQLDA_VERSION1;

in_sqlda->sqln = 10;
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4 3UHSDULQJ�DQG�H[HFXWLQJ�D�VWDWHPHQW�VWULQJ�ZLWK�SDUDPHWHUV
$IWHU�DQ�;64/'$�LV�FUHDWHG�IRU�KROGLQJ�D�VWDWHPHQW�VWULQJ·V�SDUDPHWHUV��WKH�VWDWHPHQW�VWULQJ�
FDQ�EH�FUHDWHG�DQG�SUHSDUHG��/RFDO�YDULDEOHV�FRUUHVSRQGLQJ�WR�WKH�SODFHKROGHU�SDUDPHWHUV�LQ�
WKH�VWULQJ�PXVW�EH�DVVLJQHG�WR�WKHLU�FRUUHVSRQGLQJ�VTOGDWD�ILHOGV�LQ�WKH�;64/9$5�VWUXFWXUHV��

7R�SUHSDUH�DQG�H[HFXWH�D�QRQ�TXHU\�VWDWHPHQW�VWULQJ�ZLWK�SDUDPHWHUV��IROORZ�WKHVH�VWHSV�

�� (OLFLW�D�VWDWHPHQW�VWULQJ�IURP�WKH�XVHU�RU�FUHDWH�RQH�WKDW�FRQWDLQV�WKH�64/�
VWDWHPHQW�WR�EH�SURFHVVHG��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�DQ�64/�
VWDWHPHQW�VWULQJ�ZLWK�SODFHKROGHU�SDUDPHWHUV�

char *str = "UPDATE DEPARTMENT SET BUDGET = ?, LOCATION = ?";

7KLV�VWDWHPHQW�VWULQJ�FRQWDLQV�WZR�SDUDPHWHUV��D�YDOXH�WR�EH�DVVLJQHG�WR�WKH�%8'*(7�
FROXPQ�DQG�D�YDOXH�WR�EH�DVVLJQHG�WR�WKH�/2&$7,21�FROXPQ�

�� 'HFODUH�DQG�LQLWLDOL]H�DQ�64/�VWDWHPHQW�KDQGOH��WKHQ�DOORFDWH�LW�ZLWK�
isc_dsql_allocate()�

isc_stmt_handle stmt; /* Declare a statement handle. */

stmt = NULL; /* Set handle to NULL before allocation. */

. . .

isc_dsql_allocate_statement(status_vector, &db1, &stmt);

�� 3DUVH�WKH�VWDWHPHQW�VWULQJ�ZLWK�isc_dsql_prepare()��7KLV�VHWV�WKH�VWDWHPHQW�
KDQGOH��VWPW��WR�UHIHU�WR�WKH�SDUVHG�IRUPDW��7KH�VWDWHPHQW�KDQGOH�LV�XVHG�LQ�
VXEVHTXHQW�FDOOV�WR�isc_dsql_describe_bind()�DQG�isc_dsql_execute()�

isc_dsql_prepare(status_vector, &trans, &stmt, 0, str, 1, in_sqlda);

�� 8VH�isc_dsql_describe_bind()�WR�ILOO�WKH�LQSXW�;64/'$�ZLWK�LQIRUPDWLRQ�
DERXW�WKH�SDUDPHWHUV�FRQWDLQHG�LQ�WKH�64/�VWDWHPHQW�

isc_dsql_decribe_bind(status_vector, &stmt, 1, in_sqlda);

�� &RPSDUH�WKH�YDOXH�RI�WKH�VTOQ�ILHOG�RI�WKH�;64/'$�WR�WKH�YDOXH�RI�WKH�VTOG�ILHOG�
WR�PDNH�VXUH�HQRXJK�;64/9$5V�DUH�DOORFDWHG�WR�KROG�LQIRUPDWLRQ�DERXW�HDFK�
SDUDPHWHU��VTOQ�VKRXOG�EH�DW�OHDVW�DV�ODUJH�DV�VTOG��,I�QRW��IUHH�WKH�VWRUDJH�
SUHYLRXVO\�DOORFDWHG�WR�WKH�LQSXW�GHVFULSWRU��UHDOORFDWH�VWRUDJH�WR�UHIOHFW�WKH�
QXPEHU�RI�SDUDPHWHUV�VSHFLILHG�E\�VTOG��UHVHW�VTOQ�DQG�YHUVLRQ��WKHQ�H[HFXWH�
isc_dsql_describe_bind()�DJDLQ�

if (in_sqlda->sqld > in_sqlda->sqln)

{

n = in_sqlda->sqld;

free(in_sqlda);

in_sqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(n));

in_sqlda->sqln = n

in_sqlda->version = SQLDA_VERSION1;
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isc_dsql_describe_bind(status_vector, &stmt, 1, in_sqlda);

}

�� 3URFHVV�HDFK�;64/9$5�SDUDPHWHU�VWUXFWXUH�LQ�WKH�;64/'$��3URFHVVLQJ�D�
SDUDPHWHU�VWUXFWXUH�LQYROYHV�XS�WR�IRXU�VWHSV�

� &RHUFH�D�SDUDPHWHU·V�GDWDW\SH��RSWLRQDO��

� $OORFDWH�ORFDO�VWRUDJH�IRU�WKH�GDWD�SRLQWHG�WR�E\�WKH�VTOGDWD�ILHOG�RI�WKH�;64/9$5��7KLV�
VWHS�LV�RQO\�UHTXLUHG�LI�VSDFH�IRU�ORFDO�YDULDEOHV�LV�QRW�DOORFDWHG�XQWLO�UXQWLPH��7KH�
IROORZLQJ�H[DPSOH�LOOXVWUDWHV�G\QDPLF�DOORFDWLRQ�RI�ORFDO�YDULDEOH�VWRUDJH�VSDFH�

� 3URYLGH�D�YDOXH�IRU�WKH�SDUDPHWHU�FRQVLVWHQW�ZLWK�LWV�GDWDW\SH��UHTXLUHG��

� 3URYLGH�D�18//�YDOXH�LQGLFDWRU�IRU�WKH�SDUDPHWHU�

7KH�IROORZLQJ�FRGH�H[DPSOH�LOOXVWUDWHV�WKHVH�VWHSV��ORRSLQJ�WKURXJK�HDFK�;64/9$5�
VWUXFWXUH�LQ�WKH�LQBVTOGD�;64/'$�

for (i=0, var = in_sqlda->sqlvar; i < in_sqlda->sqld; i++, var++)

{

/* Process each XSQLVAR parameter structure here.

Var points to the parameter structure. */

dtype = (var->sqltype & ~1) /* drop NULL flag for now */

switch(dtype)

{

case SQL_VARYING: /* coerce to SQL_TEXT */

var->sqltype = SQL_TEXT;

/* allocate local variable storage */

var->sqldata = (char *)malloc(sizeof(char)*var->sqllen);

. . .

break;

case SQL_TEXT: 

var->sqldata = (char *)malloc(sizeof(char)*var->sqllen);

/* provide a value for the parameter */

. . .

break;

case SQL_LONG: 

var->sqldata = (char *)malloc(sizeof(long));

/* provide a value for the parameter */

*(long *)(var->sqldata) = 17;

break;

. . .

} /* end of switch statement */

if (sqltype & 1)

{
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/* allocate variable to hold NULL status */

var->sqlind = (short *)malloc(sizeof(short));

}

} /* end of for loop */

)RU�PRUH�LQIRUPDWLRQ�DERXW�GDWDW\SH�FRHUFLRQ�DQG�18//�LQGLFDWRUV��VHH�´&RHUFLQJ�
GDWDW\SHVµ�RQ�SDJH ���

�� ([HFXWH�WKH�QDPHG�VWDWHPHQW�VWULQJ�ZLWK�isc_dsql_execute()��)RU�H[DPSOH��WKH�
IROORZLQJ�VWDWHPHQW�H[HFXWHV�D�VWDWHPHQW�VWULQJ�QDPHG�VWPW�

isc_dsql_execute(status_vector, &trans, &stmt, 1, in_sqlda);

4 5H�H[HFXWLQJ�WKH�VWDWHPHQW�VWULQJ
2QFH�D�QRQ�TXHU\�VWDWHPHQW�VWULQJ�ZLWK�SDUDPHWHUV�LV�SUHSDUHG��LW�FDQ�EH�H[HFXWHG�DV�RIWHQ�
DV�UHTXLUHG�LQ�DQ�DSSOLFDWLRQ��%HIRUH�HDFK�VXEVHTXHQW�H[HFXWLRQ��WKH�LQSXW�;64/'$�FDQ�EH�
VXSSOLHG�ZLWK�QHZ�SDUDPHWHU�DQG�18//�LQGLFDWRU�GDWD�

7R�VXSSO\�QHZ�SDUDPHWHU�DQG�18//�LQGLFDWRU�GDWD�IRU�D�SUHSDUHG�VWDWHPHQW��UHSHDW�VWHS���RI�
´3UHSDULQJ�DQG�H[HFXWLQJ�D�VWDWHPHQW�VWULQJ�ZLWK�SDUDPHWHUVµ�RQ�SDJH ���

Method 3: Query statements without parameters
7KHUH�DUH�WKUHH�VWHSV�WR�SURFHVVLQJ�DQ�64/�TXHU\�VWDWHPHQW�VWULQJ�ZLWKRXW�SDUDPHWHUV�

�� 3UHSDUH�DQ�RXWSXW�;64/'$�WR�SURFHVV�WKH�VHOHFW�OLVW�LWHPV�UHWXUQHG�ZKHQ�WKH�
TXHU\�LV�H[HFXWHG�

�� 3UHSDUH�WKH�VWDWHPHQW�VWULQJ�

�� 8VH�D�FXUVRU�WR�H[HFXWH�WKH�VWDWHPHQW�DQG�UHWULHYH�VHOHFW�OLVW�LWHPV�IURP�WKH�
RXWSXW�;64/'$�

4 3UHSDULQJ�WKH�RXWSXW�;64/'$
0RVW�TXHULHV�UHWXUQ�RQH�RU�PRUH�URZV�RI�GDWD��UHIHUUHG�WR�DV�D�VHOHFW�OLVW��%HFDXVH�WKH�QXPEHU�
DQG�NLQG�RI�LWHPV�UHWXUQHG�DUH�XQNQRZQ�ZKHQ�D�VWDWHPHQW�VWULQJ�LV�FUHDWHG��DQ�RXWSXW�
;64/'$�PXVW�EH�FUHDWHG�WR�VWRUH�VHOHFW�OLVW�LWHPV�WKDW�DUH�UHWXUQHG�DW�UXQWLPH��7R�SUHSDUH�
WKH�;64/'$��IROORZ�WKHVH�VWHSV�

�� 'HFODUH�D�YDULDEOH�WR�KROG�WKH�;64/'$�QHHGHG�WR�VWRUH�WKH�FROXPQ�GDWD�IRU�HDFK�
URZ�WKDW�ZLOO�EH�IHWFKHG��)RU�H[DPSOH��WKH�IROORZLQJ�GHFODUDWLRQ�FUHDWHV�DQ�
;64/'$�FDOOHG�RXWBVTOGD�

XSQLDA *out_sqlda;
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�� 2SWLRQDOO\�GHFODUH�D�YDULDEOH�IRU�DFFHVVLQJ�WKH�;64/9$5�VWUXFWXUH�RI�WKH�
;64/'$�

XSQLVAR *var;

'HFODULQJ�D�SRLQWHU�WR�WKH�;64/9$5�VWUXFWXUH�LV�QRW�QHFHVVDU\��EXW�FDQ�VLPSOLI\�
UHIHUHQFLQJ�WKH�VWUXFWXUH�LQ�VXEVHTXHQW�VWDWHPHQWV�

�� $OORFDWH�PHPRU\�IRU�WKH�;64/'$�XVLQJ�WKH�;64/'$B/(1*7+�PDFUR��7KH�
IROORZLQJ�VWDWHPHQW�DOORFDWHV�VWRUDJH�IRU�RXWBVTOGD�

out_sqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(10));

6SDFH�IRU����;64/9$5�VWUXFWXUHV�LV�DOORFDWHG�LQ�WKLV�VWDWHPHQW��HQDEOLQJ�WKH�;64/'$�WR�
DFFRPPRGDWH�XS�WR����VHOHFW�OLVW�LWHPV�

�� 6HW�WKH�YHUVLRQ�ILHOG�RI�WKH�;64/'$�WR�64/'$B9(56,21���DQG�VHW�WKH�VTOQ�ILHOG�
RI�WKH�;64/'$�WR�LQGLFDWH�WKH�QXPEHU�RI�;64/9$5�VWUXFWXUHV�DOORFDWHG�

out_sqlda->version = SQLDA_VERSION1;

out_sqlda->sqln = 10;

4 3UHSDULQJ�D�TXHU\�VWDWHPHQW�VWULQJ�ZLWKRXW�SDUDPHWHUV
$IWHU�DQ�;64/'$�LV�FUHDWHG�IRU�KROGLQJ�WKH�LWHPV�UHWXUQHG�E\�D�TXHU\�VWDWHPHQW�VWULQJ��WKH�
VWDWHPHQW�VWULQJ�FDQ�EH�FUHDWHG��SUHSDUHG��DQG�GHVFULEHG��:KHQ�D�VWDWHPHQW�VWULQJ�LV�
H[HFXWHG��,QWHU%DVH�FUHDWHV�WKH�VHOHFW�OLVW�RI�VHOHFWHG�URZV�

7R�SUHSDUH�D�TXHU\�VWDWHPHQW�VWULQJ��IROORZ�WKHVH�VWHSV�

�� (OLFLW�D�VWDWHPHQW�VWULQJ�IURP�WKH�XVHU�RU�FUHDWH�RQH�WKDW�FRQWDLQV�WKH�64/�
VWDWHPHQW�WR�EH�SURFHVVHG��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�DQ�64/�
VWDWHPHQW�VWULQJ�WKDW�SHUIRUPV�D�TXHU\�

char *str = "SELECT * FROM CUSTOMER";

7KH�VWDWHPHQW�DSSHDUV�WR�KDYH�RQO\�RQH�VHOHFW�OLVW�LWHP��
���7KH�DVWHULVN�LV�D�ZLOGFDUG�
V\PERO�WKDW�VWDQGV�IRU�DOO�RI�WKH�FROXPQV�LQ�WKH�WDEOH��VR�WKH�DFWXDO�QXPEHU�RI�LWHPV�
UHWXUQHG�HTXDOV�WKH�QXPEHU�RI�FROXPQV�LQ�WKH�WDEOH�

�� 'HFODUH�DQG�LQLWLDOL]H�DQ�64/�VWDWHPHQW�KDQGOH��WKHQ�DOORFDWH�LW�ZLWK�
isc_dsql_allocate()�

isc_stmt_handle stmt; /* Declare a statement handle. */

stmt = NULL; /* Set handle to NULL before allocation. */

. . .

isc_dsql_allocate_statement(status_vector, &db1, &stmt);
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�� 3DUVH�WKH�VWDWHPHQW�VWULQJ�ZLWK�isc_dsql_prepare()��7KLV�VHWV�WKH�VWDWHPHQW�
KDQGOH��VWPW��WR�UHIHU�WR�WKH�SDUVHG�IRUPDW��7KH�VWDWHPHQW�KDQGOH�LV�XVHG�LQ�
VXEVHTXHQW�FDOOV�WR�VWDWHPHQWV�VXFK�DV�isc_dsql_describe()�DQG�
isc_dsql_execute()�

isc_dsql_prepare(status_vector, &trans, &stmt, 0, str, 1, NULL);

�� 8VH�isc_dsql_describe()�WR�ILOO�WKH�RXWSXW�;64/'$�ZLWK�LQIRUPDWLRQ�DERXW�WKH�
VHOHFW�OLVW�LWHPV�UHWXUQHG�E\�WKH�VWDWHPHQW�

isc_dsql_describe(status_vector, &trans, &stmt, out_sqlda);

�� &RPSDUH�WKH�VTOQ�ILHOG�RI�WKH�;64/'$�WR�WKH�VTOG�ILHOG�WR�GHWHUPLQH�LI�WKH�RXWSXW�
GHVFULSWRU�FDQ�DFFRPPRGDWH�WKH�QXPEHU�RI�VHOHFW�OLVW�LWHPV�VSHFLILHG�LQ�WKH�
VWDWHPHQW��,I�QRW��IUHH�WKH�VWRUDJH�SUHYLRXVO\�DOORFDWHG�WR�WKH�RXWSXW�GHVFULSWRU��
UHDOORFDWH�VWRUDJH�WR�UHIOHFW�WKH�QXPEHU�RI�VHOHFW�OLVW�LWHPV�VSHFLILHG�E\�VTOG��UHVHW�
VTOQ�DQG�YHUVLRQ��WKHQ�H[HFXWH�isc_dsql_describe()�DJDLQ�

if (out_sqlda->sqld > out_sqlda->sqln)

{

n = out_sqlda->sqld;

free(out_sqlda);

out_sqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(n));

out_sqlda->sqln = n;

out_sqlda->version = SQLDA_VERSION1;

isc_dsql_describe(status_vector, &trans, 1, out_sqlda);

}

�� 6HW�XS�DQ�;64/9$5�VWUXFWXUH�IRU�HDFK�LWHP�UHWXUQHG��6HWWLQJ�XS�DQ�LWHP�
VWUXFWXUH�LQYROYHV�WKH�IROORZLQJ�VWHSV�

� &RHUFLQJ�DQ�LWHP·V�GDWDW\SH��RSWLRQDO��

� $OORFDWLQJ�ORFDO�VWRUDJH�IRU�WKH�GDWD�SRLQWHG�WR�E\�WKH�VTOGDWD�ILHOG�RI�WKH�;64/9$5��7KLV�
VWHS�LV�RQO\�UHTXLUHG�LI�VSDFH�IRU�ORFDO�YDULDEOHV�LV�QRW�DOORFDWHG�XQWLO�UXQWLPH��7KH�
IROORZLQJ�H[DPSOH�LOOXVWUDWHV�G\QDPLF�DOORFDWLRQ�RI�ORFDO�YDULDEOH�VWRUDJH�VSDFH�

� 3URYLGLQJ�D�18//�YDOXH�LQGLFDWRU�IRU�WKH�SDUDPHWHU�

7KH�IROORZLQJ�FRGH�H[DPSOH�LOOXVWUDWHV�WKHVH�VWHSV��ORRSLQJ�WKURXJK�HDFK�;64/9$5�
VWUXFWXUH�LQ�WKH�RXWBVTOGD�;64/'$�

for (i=0, var = out_sqlda->sqlvar; i < out_sqlda->sqld; i++, var++)

{

dtype = (var->sqltype & ~1) /* drop flag bit for now */

switch(dtype)

{

case SQL_VARYING: 

var->sqltype = SQL_TEXT;
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var->sqldata = (char *)malloc(sizeof(char)*var->sqllen + 2);

break;

case SQL_TEXT: 

var->sqldata = (char *)malloc(sizeof(char)*var->sqllen);

break;

case SQL_LONG: 

var->sqldata = (char *)malloc(sizeof(long));

break;

. . .

/* process remaining types */

} /* end of switch statements */

if (sqltype & 1)

{

/* allocate variable to hold NULL status */

var->sqlind = (short *)malloc(sizeof(short));

}

} /* end of for loop */

)RU�PRUH�LQIRUPDWLRQ�DERXW�GDWDW\SH�FRHUFLRQ�DQG�18//�LQGLFDWRUV��VHH�´&RHUFLQJ�
GDWDW\SHVµ�RQ�SDJH ���

4 ([HFXWLQJ�D�VWDWHPHQW�VWULQJ�ZLWKLQ�WKH�FRQWH[W�RI�D�FXUVRU
7R�UHWULHYH�VHOHFW�OLVW�LWHPV�IURP�D�SUHSDUHG�VWDWHPHQW�VWULQJ��WKH�VWULQJ�FDQ�EH�H[HFXWHG�
ZLWKLQ�WKH�FRQWH[W�RI�D�FXUVRU��$OO�FXUVRU�GHFODUDWLRQV�LQ�,QWHU%DVH�DUH�IL[HG�VWDWHPHQWV�
LQVHUWHG�LQWR�WKH�DSSOLFDWLRQ�EHIRUH�LW�LV�FRPSLOHG��'64/�DSSOLFDWLRQ�GHYHORSHUV�PXVW�
DQWLFLSDWH�WKH�QHHG�IRU�FXUVRUV�ZKHQ�ZULWLQJ�WKH�DSSOLFDWLRQ�DQG�GHFODUH�WKHP�DKHDG�RI�WLPH�

$�FXUVRU�LV�RQO\�QHHGHG�WR�SURFHVV�SRVLWLRQHG�83'$7(�DQG�'(/(7(�VWDWHPHQWV�PDGH�DJDLQVW�
WKH�URZV�UHWULHYHG�E\�isc_dsql_fetch()�IRU�6(/(&7�VWDWHPHQWV�WKDW�VSHFLI\�DQ�RSWLRQDO�)25�
83'$7(�2)�FODXVH�

7KH�IROORZLQJ�GHVFULSWLRQV�DSSO\�WR�WKH�VLWXDWLRQV�ZKHQ�D�FXUVRU�LV�QHHGHG��)RU�DQ�H[DPSOH�
RI�H[HFXWLQJ�D�VWDWHPHQW�DQG�IHWFKLQJ�URZV�ZLWKRXW�XVLQJ�D�FXUVRU��VHH�´LVFBGVTOBIHWFK��µ�RQ�
SDJH ����

$�ORRSLQJ�FRQVWUXFW�LV�XVHG�WR�IHWFK�D�VLQJOH�URZ�DW�D�WLPH�IURP�WKH�FXUVRU�DQG�WR�SURFHVV�
HDFK�VHOHFW�OLVW�LWHP��FROXPQ��LQ�WKDW�URZ�EHIRUH�WKH�QH[W�URZ�LV�IHWFKHG�

7R�H[HFXWH�D�VWDWHPHQW�VWULQJ�ZLWKLQ�WKH�FRQWH[W�RI�D�FXUVRU�DQG�UHWULHYH�URZV�RI�VHOHFW�OLVW�
LWHPV��IROORZ�WKHVH�VWHSV�

�� ([HFXWH�WKH�SUHSDUHG�VWDWHPHQW�ZLWK�isc_dsql_execute()�

isc_dsql_execute(status_vector, &trans, &stmt, 1, NULL);
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�� 'HFODUH�DQG�RSHQ�D�FXUVRU�IRU�WKH�VWDWHPHQW�VWULQJ�ZLWK�
isc_dsql_set_cursor_name()��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�GHFODUHV�D�
FXUVRU��G\QBFXUVRU��IRU�WKH�64/�VWDWHPHQW�VWULQJ��VWPW�

isc_dsql_set_cursor_name(status_vector, &stmt, "dyn_cursor", NULL);

2SHQLQJ�WKH�FXUVRU�FDXVHV�WKH�VWDWHPHQW�VWULQJ�WR�EH�H[HFXWHG��DQG�DQ�DFWLYH�VHW�RI�URZV�
WR�EH�UHWULHYHG�

�� )HWFK�RQH�URZ�DW�D�WLPH�DQG�SURFHVV�WKH�VHOHFW�OLVW�LWHPV��FROXPQV��LW�FRQWDLQV�
ZLWK�isc_dsql_fetch()��)RU�H[DPSOH��WKH�IROORZLQJ�ORRSV�UHWULHYH�RQH�URZ�DW�D�
WLPH�IURP�G\QBFXUVRU�DQG�SURFHVV�HDFK�LWHP�LQ�WKH�UHWULHYHG�URZ�ZLWK�DQ�
DSSOLFDWLRQ�VSHFLILF�IXQFWLRQ�FDOOHG�process_column()�

while ((fetch_stat = 

isc_dsql_fetch(status_vector, &stmt, 1, out_sqlda))

== 0)

{

for (i = 0; i < out_sqlda->sqld; i++)

{

process_column(sqlda->sqlvar[i]);

}

}

if (fetch_stat != 100L)

{

/* isc_dsql_fetch returns 100 if no more rows remain to be

retrieved */

SQLCODE = isc_sqlcode(status_vector);

isc_print_sqlerror(SQLCODE, status_vector);

return(1);

}

7KH�process_column()�IXQFWLRQ�PHQWLRQHG�LQ�WKLV�H[DPSOH�SURFHVVHV�HDFK�UHWXUQHG�
VHOHFW�OLVW�LWHP��7KH�IROORZLQJ�VNHOHWRQ�FRGH�LOOXVWUDWHV�KRZ�VXFK�D�IXQFWLRQ�FDQ�EH�VHW�XS�

void process_column(XSQLVAR *var)

{

/* test for NULL value */

if ((var->sqltype & 1) && (*(var->sqlind) = -1))

{

/* process the NULL value here */

}

else

{

/* process the data instead */

}

. . .
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}

�� :KHQ�DOO�WKH�URZV�DUH�IHWFKHG��FORVH�WKH�FXUVRU�ZLWK�
isc_dsql_free_statement()�

isc_dsql_free_statement(status_vector, &stmt, DSQL_close);

4 5H�H[HFXWLQJ�D�TXHU\�VWDWHPHQW�VWULQJ�ZLWKRXW�SDUDPHWHUV
2QFH�D�TXHU\�VWDWHPHQW�VWULQJ�ZLWKRXW�SDUDPHWHUV�LV�SUHSDUHG��LW�FDQ�EH�H[HFXWHG�DV�RIWHQ�DV�
UHTXLUHG�LQ�DQ�DSSOLFDWLRQ�E\�FORVLQJ�DQG�UHRSHQLQJ�LWV�FXUVRU�

7R�UHRSHQ�D�FXUVRU�DQG�SURFHVV�VHOHFW�OLVW�LWHPV��UHSHDW�VWHSV��²��RI�´([HFXWLQJ�D�VWDWHPHQW�
VWULQJ�ZLWKLQ�WKH�FRQWH[W�RI�D�FXUVRUµ�RQ�SDJH ���

Method 4: Query statements with parameters
7KHUH�DUH�IRXU�VWHSV�WR�SURFHVVLQJ�DQ�64/�TXHU\�VWDWHPHQW�VWULQJ�ZLWK�SODFHKROGHU�
SDUDPHWHUV�

�� 3UHSDUH�DQ�LQSXW�;64/'$�WR�SURFHVV�D�VWDWHPHQW�VWULQJ·V�SDUDPHWHUV�

�� 3UHSDUH�DQ�RXWSXW�;64/'$�WR�SURFHVV�WKH�VHOHFW�OLVW�LWHPV�UHWXUQHG�ZKHQ�WKH�
TXHU\�LV�H[HFXWHG�

�� 3UHSDUH�WKH�VWDWHPHQW�VWULQJ�DQG�LWV�SDUDPHWHUV�

�� 8VH�D�FXUVRU�WR�H[HFXWH�WKH�VWDWHPHQW�XVLQJ�LQSXW�SDUDPHWHU�YDOXHV�IURP�DQ�
LQSXW�;64/'$��DQG�WR�UHWULHYH�VHOHFW�OLVW�LWHPV�IURP�WKH�RXWSXW�;64/'$�

4 3UHSDULQJ�WKH�LQSXW�;64/'$
3ODFHKROGHU�SDUDPHWHUV�DUH�UHSODFHG�ZLWK�DFWXDO�GDWD�EHIRUH�D�SUHSDUHG�64/�VWDWHPHQW�VWULQJ�
LV�H[HFXWHG��%HFDXVH�WKRVH�SDUDPHWHUV�DUH�XQNQRZQ�ZKHQ�WKH�VWDWHPHQW�VWULQJ�LV�FUHDWHG��DQ�
LQSXW�;64/'$�PXVW�EH�FUHDWHG�WR�VXSSO\�SDUDPHWHU�YDOXHV�DW�UXQWLPH��7R�SUHSDUH�WKH�
;64/'$��IROORZ�WKHVH�VWHSV�

�� 'HFODUH�D�YDULDEOH�WR�KROG�WKH�;64/'$�QHHGHG�WR�SURFHVV�SDUDPHWHUV��)RU�
H[DPSOH��WKH�IROORZLQJ�GHFODUDWLRQ�FUHDWHV�DQ�;64/'$�FDOOHG�LQBVTOGD�

XSQLDA *in_sqlda;

�� 2SWLRQDOO\�GHFODUH�D�YDULDEOH�IRU�DFFHVVLQJ�WKH�;64/9$5�VWUXFWXUH�RI�WKH�
;64/'$�

XSQLVAR *var;

'HFODULQJ�D�SRLQWHU�WR�WKH�;64/9$5�VWUXFWXUH�LV�QRW�QHFHVVDU\��EXW�FDQ�VLPSOLI\�
UHIHUHQFLQJ�WKH�VWUXFWXUH�LQ�VXEVHTXHQW�VWDWHPHQWV�
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�� $OORFDWH�PHPRU\�IRU�WKH�;64/'$�XVLQJ�WKH�;64/'$B/(1*7+�PDFUR��7KH�
IROORZLQJ�VWDWHPHQW�DOORFDWHV�VWRUDJH�IRU�LQBVOTGD�

in_sqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(10));

,Q�WKLV�VWDWHPHQW��VSDFH�IRU����;64/9$5�VWUXFWXUHV�LV�DOORFDWHG��DOORZLQJ�WKH�;64/'$�WR�
DFFRPPRGDWH�XS�WR����LQSXW�SDUDPHWHUV��2QFH�VWUXFWXUHV�DUH�DOORFDWHG��DVVLJQ�YDOXHV�WR�
WKH�VTOGDWD�ILHOGV�

�� 6HW�WKH�YHUVLRQ�ILHOG�RI�WKH�;64/'$�WR�64/'$B9(56,21���DQG�VHW�WKH�VTOQ�ILHOG�
RI�WKH�;64/'$�WR�LQGLFDWH�WKH�QXPEHU�RI�;64/9$5�VWUXFWXUHV�DOORFDWHG�

in_sqlda->version = SQLDA_VERSION1;

in_sqlda->sqln = 10;

4 3UHSDULQJ�WKH�RXWSXW�;64/'$
0RVW�TXHULHV�UHWXUQ�RQH�RU�PRUH�URZV�RI�GDWD��UHIHUUHG�WR�DV�D�VHOHFW�OLVW��%HFDXVH�WKH�QXPEHU�
DQG�NLQG�RI�LWHPV�UHWXUQHG�DUH�XQNQRZQ�ZKHQ�D�VWDWHPHQW�VWULQJ�LV�H[HFXWHG��DQ�RXWSXW�
;64/'$�PXVW�EH�FUHDWHG�WR�VWRUH�VHOHFW�OLVW�LWHPV�WKDW�DUH�UHWXUQHG�DW�UXQWLPH��7R�SUHSDUH�
WKH�;64/'$��IROORZ�WKHVH�VWHSV�

�� 'HFODUH�D�YDULDEOH�WR�KROG�WKH�;64/'$�QHHGHG�WR�SURFHVV�SDUDPHWHUV��)RU�
H[DPSOH��WKH�IROORZLQJ�GHFODUDWLRQ�FUHDWHV�DQ�;64/'$�FDOOHG�RXWBVTOGD�

XSQLDA *out_sqlda;

�� 2SWLRQDOO\�GHFODUH�D�YDULDEOH�IRU�DFFHVVLQJ�WKH�;64/9$5�VWUXFWXUH�RI�WKH�
;64/'$�

XSQLVAR *var;

'HFODULQJ�D�SRLQWHU�WR�WKH�;64/9$5�VWUXFWXUH�LV�QRW�QHFHVVDU\��EXW�FDQ�VLPSOLI\�
UHIHUHQFLQJ�WKH�VWUXFWXUH�LQ�VXEVHTXHQW�VWDWHPHQWV�

�� $OORFDWH�PHPRU\�IRU�WKH�;64/'$�XVLQJ�WKH�;64/'$B/(1*7+�PDFUR��7KH�
IROORZLQJ�VWDWHPHQW�DOORFDWHV�VWRUDJH�IRU�RXWBVTOGD�

out_sqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(10));

6SDFH�IRU����;64/9$5�VWUXFWXUHV�LV�DOORFDWHG�LQ�WKLV�VWDWHPHQW��HQDEOLQJ�WKH�;64/'$�WR�
DFFRPPRGDWH�XS�WR����VHOHFW�OLVW�LWHPV�

�� 6HW�WKH�YHUVLRQ�ILHOG�RI�WKH�;64/'$�WR�64/'$B9(56,21���DQG�VHW�WKH�VTOQ�ILHOG�
RI�WKH�;64/'$�WR�LQGLFDWH�WKH�QXPEHU�RI�;64/9$5�VWUXFWXUHV�DOORFDWHG�

out_sqlda->version = SQLDA_VERSION1;

out_sqlda->sqln = 10;
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4 3UHSDULQJ�D�TXHU\�VWDWHPHQW�VWULQJ�ZLWK SDUDPHWHUV
$IWHU�DQ�LQSXW�DQG�DQ�RXWSXW�;64/'$�DUH�FUHDWHG�IRU�KROGLQJ�D�VWDWHPHQW�VWULQJ·V�SDUDPHWHUV��
DQG�WKH�VHOHFW�OLVW�LWHPV�UHWXUQHG�ZKHQ�WKH�VWDWHPHQW�LV�H[HFXWHG��WKH�VWDWHPHQW�VWULQJ�FDQ�EH�
FUHDWHG�DQG�SUHSDUHG��:KHQ�D�VWDWHPHQW�VWULQJ�LV�SUHSDUHG��,QWHU%DVH�UHSODFHV�WKH�
SODFHKROGHU�SDUDPHWHUV�LQ�WKH�VWULQJ�ZLWK�LQIRUPDWLRQ�DERXW�WKH�DFWXDO�SDUDPHWHUV�XVHG��7KH�
LQIRUPDWLRQ�DERXW�WKH�SDUDPHWHUV�PXVW�EH�DVVLJQHG�WR�WKH�LQSXW�;64/'$��DQG�SHUKDSV�
DGMXVWHG��EHIRUH�WKH�VWDWHPHQW�FDQ�EH�H[HFXWHG��:KHQ�WKH�VWDWHPHQW�VWULQJ�LV�H[HFXWHG��
,QWHU%DVH�VWRUHV�VHOHFW�OLVW�LWHPV�LQ�WKH�RXWSXW�;64/'$�

7R�SUHSDUH�D�TXHU\�VWDWHPHQW�VWULQJ�ZLWK�SDUDPHWHUV��IROORZ�WKHVH�VWHSV�

�� (OLFLW�D�VWDWHPHQW�VWULQJ�IURP�WKH�XVHU�RU�FUHDWH�RQH�WKDW�FRQWDLQV�WKH�64/�
VWDWHPHQW�WR�EH�SURFHVVHG��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�FUHDWHV�DQ�64/�
VWDWHPHQW�VWULQJ�ZLWK�SODFHKROGHU�SDUDPHWHUV�

char *str = "SELECT * FROM DEPARTMENT WHERE BUDGET = ?, LOCATION = ?";

7KLV�VWDWHPHQW�VWULQJ�FRQWDLQV�WZR�SDUDPHWHUV��D�YDOXH�WR�EH�DVVLJQHG�WR�WKH�%8'*(7�
FROXPQ�DQG�D�YDOXH�WR�EH�DVVLJQHG�WR�WKH�/2&$7,21�FROXPQ�

�� 'HFODUH�DQG�LQLWLDOL]H�DQ�64/�VWDWHPHQW�KDQGOH��WKHQ�DOORFDWH�LW�ZLWK�
isc_dsql_allocate()�

isc_stmt_handle stmt; /* Declare a statement handle. */

stmt = NULL; /* Set handle to NULL before allocation. */

. . .

isc_dsql_allocate_statement(status_vector, &db1, &stmt);

�� 3UHSDUH�WKH�VWDWHPHQW�VWULQJ�ZLWK�isc_dsql_prepare()��7KLV�VHWV�WKH�VWDWHPHQW�
KDQGOH��VWPW��WR�UHIHU�WR�WKH�SDUVHG�IRUPDW��7KH�VWDWHPHQW�KDQGOH�LV�XVHG�LQ�
VXEVHTXHQW�FDOOV�WR�isc_dsql_describe()��isc_dsql_describe_bind()��DQG�
isc_dsql_execute2()�

isc_dsql_prepare(status_vector, &trans, &stmt, 0, str, 1, out_xsqlda);

�� 8VH�isc_dsql_describe_bind()�WR�ILOO�WKH�LQSXW�;64/'$�ZLWK�LQIRUPDWLRQ�
DERXW�WKH�SDUDPHWHUV�FRQWDLQHG�LQ�WKH�64/�VWDWHPHQW�

isc_dsql_decribe_bind(status_vector, &stmt, 1, in_xsqlda);

�� &RPSDUH�WKH�VTOQ�ILHOG�RI�WKH�;64/'$�WR�WKH�VTOG�ILHOG�WR�GHWHUPLQH�LI�WKH�LQSXW�
GHVFULSWRU�FDQ�DFFRPPRGDWH�WKH�QXPEHU�RI�SDUDPHWHUV�FRQWDLQHG�LQ�WKH�
VWDWHPHQW��,I�QRW��IUHH�WKH�VWRUDJH�SUHYLRXVO\�DOORFDWHG�WR�WKH�LQSXW�GHVFULSWRU��
UHDOORFDWH�VWRUDJH�WR�UHIOHFW�WKH�QXPEHU�RI�SDUDPHWHUV�VSHFLILHG�E\�VTOG��UHVHW�VTOQ�
DQG�YHUVLRQ��WKHQ�H[HFXWH�isc_dsql_describe_bind()�DJDLQ�

if (in_sqlda->sqld > in_sqlda->sqln)

{
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n = in_sqlda->sqld;

free(in_sqlda);

in_sqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(n));

in_sqlda->sqln = n;

in_sqlda->version = SQLDA_VERSION1;

isc_dsql_decribe_bind(status_vector, &stmt, 1, in_xsqlda);

}

�� 3URFHVV�HDFK�;64/9$5�SDUDPHWHU�VWUXFWXUH�LQ�WKH�LQSXW�;64/'$��3URFHVVLQJ�D�
SDUDPHWHU�VWUXFWXUH�LQYROYHV�XS�WR�IRXU�VWHSV�

� &RHUFLQJ�D�SDUDPHWHU·V�GDWDW\SH��RSWLRQDO��

� $OORFDWLQJ�ORFDO�VWRUDJH�IRU�WKH�GDWD�SRLQWHG�WR�E\�WKH�VTOGDWD�ILHOG�RI�WKH�;64/9$5��7KLV�
VWHS�LV�RQO\�UHTXLUHG�LI�VSDFH�IRU�ORFDO�YDULDEOHV�LV�QRW�DOORFDWHG�XQWLO�UXQWLPH��7KH�
IROORZLQJ�H[DPSOH�LOOXVWUDWHV�G\QDPLF�DOORFDWLRQ�RI�ORFDO�YDULDEOH�VWRUDJH�VSDFH�

� 3URYLGLQJ�D�YDOXH�IRU�WKH�SDUDPHWHU�FRQVLVWHQW�ZLWK�LWV�GDWDW\SH��UHTXLUHG��

� 3URYLGLQJ�D�18//�YDOXH�LQGLFDWRU�IRU�WKH�SDUDPHWHU�

7KHVH�VWHSV�PXVW�EH�IROORZHG�LQ�WKH�RUGHU�SUHVHQWHG��7KH�IROORZLQJ�FRGH�H[DPSOH�
LOOXVWUDWHV�WKHVH�VWHSV��ORRSLQJ�WKURXJK�HDFK�;64/9$5�VWUXFWXUH�LQ�WKH�LQBVTOGD�;64/'$�

for (i=0, var = in_sqlda->sqlvar; i < in_sqlda->sqld; i++, var++)

{

/* Process each XSQLVAR parameter structure here.

The parameter structure is pointed to by var.*/

dtype = (var->sqltype & ~1) /* drop flag bit for now */

switch(dtype)

{

case SQL_VARYING: /* coerce to SQL_TEXT */

var->sqltype = SQL_TEXT;

/* allocate proper storage */

var->sqldata = (char *)malloc(sizeof(char)*var->sqllen);

/* Provide a value for the parameter. See case SQL_LONG. */

. . .

break;

case SQL_TEXT: 

var->sqldata = (char *)malloc(sizeof(char)*var->sqllen);

/* Provide a value for the parameter. See case SQL_LONG. */

. . .

break;

case SQL_LONG: 

var->sqldata = (char *)malloc(sizeof(long));

/* Provide a value for the parameter. */

*(long *)(var->sqldata) = 17;
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break;

. . .

} /* end of switch statement */

if (sqltype & 1)

{

/* allocate variable to hold NULL status */

var->sqlind = (short *)malloc(sizeof(short));

}

} /* end of for loop */

)RU�PRUH�LQIRUPDWLRQ�DERXW�GDWDW\SH�FRHUFLRQ�DQG�18//�LQGLFDWRUV��VHH�´&RHUFLQJ�
GDWDW\SHVµ�RQ�SDJH ���

�� 8VH�isc_dsql_describe()�WR�ILOO�WKH�RXWSXW�;64/'$�ZLWK�LQIRUPDWLRQ�DERXW�WKH�
VHOHFW�OLVW�LWHPV�UHWXUQHG�E\�WKH�VWDWHPHQW�

isc_dsql_describe(status_vector, &trans, &stmt, out_xsqlda);

�� &RPSDUH�WKH�VTOQ�ILHOG�RI�WKH�;64/'$�WR�WKH�VTOG�ILHOG�WR�GHWHUPLQH�LI�WKH�RXWSXW�
GHVFULSWRU�FDQ�DFFRPPRGDWH�WKH�QXPEHU�RI�VHOHFW�OLVW�LWHPV�VSHFLILHG�LQ�WKH�
VWDWHPHQW��,I�QRW��IUHH�WKH�VWRUDJH�SUHYLRXVO\�DOORFDWHG�WR�WKH�RXWSXW�GHVFULSWRU��
UHDOORFDWH�VWRUDJH�WR�UHIOHFW�WKH�QXPEHU�RI�VHOHFW�OLVW�LWHPV�VSHFLILHG�E\�VTOG��UHVHW�
VTOQ�DQG�YHUVLRQ��DQG�H[HFXWH�'(6&5,%(�287387�DJDLQ�

if (out_sqlda->sqld > out_sqlda->sqln)

{

n = out_sqlda->sqld;

free(out_sqlda);

out_sqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(n));

out_sqlda->sqln = n;

out_sqlda->version = SQLDA_VERSION1;

isc_dsql_describe(status_vector, &trans, &stmt, out_xsqlda);

}

�� 6HW�XS�DQ�;64/9$5�VWUXFWXUH�IRU�HDFK�LWHP�UHWXUQHG��6HWWLQJ�XS�DQ�LWHP�
VWUXFWXUH�LQYROYHV�WKH�IROORZLQJ�VWHSV�

� &RHUFLQJ�DQ�LWHP·V�GDWDW\SH��RSWLRQDO��

� $OORFDWLQJ�ORFDO�VWRUDJH�IRU�WKH�GDWD�SRLQWHG�WR�E\�WKH�VTOGDWD�ILHOG�RI�WKH�;64/9$5��7KLV�
VWHS�LV�RQO\�UHTXLUHG�LI�VSDFH�IRU�ORFDO�YDULDEOHV�LV�QRW�DOORFDWHG�XQWLO�UXQWLPH��7KH�
IROORZLQJ�H[DPSOH�LOOXVWUDWHV�G\QDPLF�DOORFDWLRQ�RI�ORFDO�YDULDEOH�VWRUDJH�VSDFH�

� 3URYLGLQJ�D�18//�YDOXH�LQGLFDWRU�IRU�WKH�SDUDPHWHU��RSWLRQDO��

7KH�IROORZLQJ�FRGH�H[DPSOH�LOOXVWUDWHV�WKHVH�VWHSV��ORRSLQJ�WKURXJK�HDFK�;64/9$5�
VWUXFWXUH�LQ�WKH�RXWBVTOGD�;64/'$�

for (i=0, var = out_sqlda->sqlvar; i < out_sqlda->sqld; i++, var++)
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{

dtype = (var->sqltype & ~1) /* drop flag bit for now */

switch(dtype)

{

case SQL_VARYING: 

var->sqltype = SQL_TEXT;

break;

case SQL_TEXT: 

var->sqldata = (char *)malloc(sizeof(char)*var->sqllen);

break;

case SQL_LONG: 

var->sqldata = (char *)malloc(sizeof(long));

break;

/* process remaining types */

} /* end of switch statements */

if (sqltype & 1)

{

/* allocate variable to hold NULL status */

var->sqlind = (short *)malloc(sizeof(short));

}

} /* end of for loop */

)RU�PRUH�LQIRUPDWLRQ�DERXW�GDWDW\SH�FRHUFLRQ�DQG�18//�LQGLFDWRUV��VHH�´&RHUFLQJ�
GDWDW\SHVµ�RQ�SDJH ���

4 ([HFXWLQJ�D�TXHU\�VWDWHPHQW�VWULQJ�ZLWKLQ�WKH�FRQWH[W�RI�D�FXUVRU
7R�UHWULHYH�VHOHFW�OLVW�LWHPV�IURP�D�VWDWHPHQW�VWULQJ��WKH�VWULQJ�PXVW�EH�H[HFXWHG�ZLWKLQ�WKH�
FRQWH[W�RI�D�FXUVRU��$OO�FXUVRU�GHFODUDWLRQV�LQ�,QWHU%DVH�DUH�IL[HG��HPEHGGHG�VWDWHPHQWV�
LQVHUWHG�LQWR�WKH�DSSOLFDWLRQ�EHIRUH�LW�LV�FRPSLOHG��'64/�DSSOLFDWLRQ�GHYHORSHUV�PXVW�
DQWLFLSDWH�WKH�QHHG�IRU�FXUVRUV�ZKHQ�ZULWLQJ�WKH�DSSOLFDWLRQ�DQG�GHFODUH�WKHP�DKHDG�RI�WLPH�

$�ORRSLQJ�FRQVWUXFW�LV�XVHG�WR�IHWFK�D�VLQJOH�URZ�DW�D�WLPH�IURP�WKH�FXUVRU�DQG�WR�SURFHVV�
HDFK�VHOHFW�OLVW�LWHP��FROXPQ��LQ�WKDW�URZ�EHIRUH�WKH�QH[W�URZ�LV�IHWFKHG�

7R�H[HFXWH�D�VWDWHPHQW�VWULQJ�ZLWKLQ�WKH�FRQWH[W�RI�D�FXUVRU�DQG�UHWULHYH�URZV�RI�VHOHFW�OLVW�
LWHPV��IROORZ�WKHVH�VWHSV�

�� ([HFXWH�WKH�VWDWHPHQW�ZLWK�isc_dsql_execute2()�

isc_dsql_execute2(status_vector, &trans, &stmt, 1, in_xsqlda, out_xsqlda);

�� 'HFODUH�DQG�RSHQ�D�FXUVRU�IRU�WKH�VWDWHPHQW�VWULQJ�ZLWK�
isc_dsql_set_cursor_name()��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�GHFODUHV�D�
FXUVRU��G\QBFXUVRU��IRU�WKH�SUHSDUHG�64/�VWDWHPHQW�VWULQJ��VWPW�

isc_dsql_set_cursor_name(status_vector, &stmt, "dyn_cursor", NULL);
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DSQL PROGRAMMING METHODS
2SHQLQJ�WKH�FXUVRU�FDXVHV�WKH�VWDWHPHQW�VWULQJ�WR�EH�H[HFXWHG��DQG�DQ�DFWLYH�VHW�RI�URZV�
WR�EH�UHWULHYHG�

�� )HWFK�RQH�URZ�DW�D�WLPH�ZLWK�isc_dsql_fetch()�DQG�SURFHVV�WKH�VHOHFW�OLVW�LWHPV�
�FROXPQV��LW�FRQWDLQV��)RU�H[DPSOH��WKH�IROORZLQJ�ORRSV�UHWULHYH�RQH�URZ�DW�D�
WLPH�IURP�G\QBFXUVRU�DQG�SURFHVV�HDFK�LWHP�LQ�WKH�UHWULHYHG�URZ�ZLWK�DQ�
DSSOLFDWLRQ�VSHFLILF�IXQFWLRQ�FDOOHG�process_column()�

while ((fetch_stat = 

isc_dsql_fetch(status_vector, &stmt, 1, out_sqlda)) == 0)

{

for (i = 0; i < out_sqlda->sqld; i++)

{

process_column(sqlda->sqlvar[i]);

}

}

if (fetch_stat != 100L)

{

/* isc_dsql_fetch returns 100 if no more rows remain to be

retrieved */

SQLCODE = isc_sqlcode(status_vector);

isc_print_sqlerror(SQLCODE, status_vector);

return(1);

}

�� :KHQ�DOO�WKH�URZV�DUH�IHWFKHG��FORVH�WKH�FXUVRU�ZLWK�
isc_dsql_free_statement()�

isc_dsql_free_statement(status_vector, &stmt, DSQL_close);

4 5H�H[HFXWLQJ�D�TXHU\�VWDWHPHQW�VWULQJ�ZLWK SDUDPHWHUV
2QFH�D�TXHU\�VWDWHPHQW�VWULQJ�ZLWK�SDUDPHWHUV�LV�SUHSDUHG��LW�FDQ�EH�XVHG�DV�RIWHQ�DV�UHTXLUHG�
LQ�DQ�DSSOLFDWLRQ��%HIRUH�HDFK�VXEVHTXHQW�XVH��WKH�LQSXW�;64/'$�FDQ�EH�VXSSOLHG�ZLWK�QHZ�
SDUDPHWHU�DQG�18//�LQGLFDWRU�GDWD��7KH�FXUVRU�PXVW�EH�FORVHG�DQG�UHRSHQHG�EHIRUH�
SURFHVVLQJ�FDQ�RFFXU�

g 7R�SURYLGH�QHZ�SDUDPHWHUV�WR�WKH�LQSXW�;64/'$��IROORZ�VWHSV���WR���RI�´3UHSDULQJ�D�TXHU\�
VWDWHPHQW�VWULQJ�ZLWK SDUDPHWHUVµ�RQ�SDJH ���

g 7R�SURYLGH�QHZ�LQIRUPDWLRQ�WR�WKH�RXWSXW�;64/'$��IROORZ�VWHSV���WR���RI�́ 3UHSDULQJ�D�TXHU\�
VWDWHPHQW�VWULQJ�ZLWK SDUDPHWHUVµ�RQ�SDJH ���

g 7R�UHRSHQ�D�FXUVRU�DQG�SURFHVV�VHOHFW�OLVW�LWHPV��UHSHDW�VWHSV���WR���RI�´([HFXWLQJ�D�TXHU\�
VWDWHPHQW�VWULQJ�ZLWKLQ�WKH�FRQWH[W�RI�D�FXUVRUµ�RQ�SDJH ���
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CHAPTER 6 WORKING WITH DYNAMIC SQL
Determining an unknown statement type at runtime
$Q�DSSOLFDWLRQ�FDQ�XVH�isc_dsql_sql_info()�WR�GHWHUPLQH�WKH�VWDWHPHQW�W\SH�RI�DQ�XQNQRZQ�
SUHSDUHG�VWDWHPHQW��IRU�H[DPSOH��D�VWDWHPHQW�HQWHUHG�E\�WKH�XVHU�DW�UXQWLPH�

5HTXHVWHG�LQIRUPDWLRQ�FDQ�LQFOXGH�
g 6WDWHPHQW�W\SH�
g1XPEHU�RI�LQSXW�SDUDPHWHUV�UHTXLUHG�E\�WKH�VWDWHPHQW�
g1XPEHU�RI�RXWSXW�YDOXHV�UHWXUQHG�E\�WKH�VWDWHPHQW�
g'HWDLOHG�LQIRUPDWLRQ�UHJDUGLQJ�HDFK�LQSXW�SDUDPHWHU�RU�RXWSXW�YDOXH��LQFOXGLQJ�LWV�GDWDW\SH��
VFDOH��DQG�OHQJWK�

7R�XVH�isc_dsql_sql_info()��DOORFDWH�DQ�LWHP�OLVW�EXIIHU�WKDW�GHVFULEHV�WKH�W\SH�RI�
LQIRUPDWLRQ�UHTXHVWHG��DQG�DOORFDWH�D�UHVXOW�EXIIHU��ZKHUH�WKH�IXQFWLRQ�FDQ�UHWXUQ�WKH�GHVLUHG�
LQIRUPDWLRQ��)RU�H[DPSOH��WR�GHWHUPLQH�WKH�VWDWHPHQW�W\SH�RI�DQ�XQNQRZQ��EXW�SUHSDUHG�
VWDWHPHQW��\RX�ZRXOG�DOORFDWH�D�RQH�HOHPHQW�LWHP�OLVW�EXIIHU��DQG�ILOO�LW�ZLWK�WKH�PDFUR�
FRQVWDQW��LVFBLQIRBVTOBVWPWBW\SH��GHILQHG�LQ�LEDVH�K�

char type_item[];

type_item[] = {isc_info_sql_stmt_type};

Note $GGLWLRQDO�LQIRUPDWLRQ�LWHP�PDFURV�IRU�UHTXHVWHG�LWHPV�FDQ�EH�IRXQG�LQ�LEDVH�K�XQGHU�
WKH�FRPPHQW��´64/�LQIRUPDWLRQ�LWHPV�µ

7KH�UHVXOW�EXIIHU�PXVW�EH�ODUJH�HQRXJK�WR�FRQWDLQ�DQ\�GDWD�UHWXUQHG�E\�WKH�FDOO��7KH�SURSHU�
VL]H�IRU�WKLV�EXIIHU�GHSHQGV�RQ�WKH�LQIRUPDWLRQ�UHTXHVWHG��,I�QRW�HQRXJK�VSDFH�LV�DOORFDWHG��
WKHQ�isc_dsql_sql_info()�SXWV�WKH�SUHGHILQHG�YDOXH��LVFBLQIRBWUXQFDWHG��LQ�WKH�ODVW�E\WH�RI�WKH�
UHVXOW�EXIIHU��*HQHUDOO\��ZKHQ�UHTXHVWLQJ�VWDWHPHQW�W\SH�LQIRUPDWLRQ����E\WHV�LV�D�VXIILFLHQW�
EXIIHU�VL]H��'HFODULQJ�D�ODUJHU�WKDQ�QHFHVVDU\�EXIIHU�LV�DOVR�VDIH��$�UHTXHVW�WR�LGHQWLI\�D�
VWDWHPHQW�W\SH�UHWXUQV�WKH�IROORZLQJ�LQIRUPDWLRQ�LQ�WKH�UHVXOW�EXIIHU�

�� 2QH�E\WH�FRQWDLQLQJ�LVFBLQIRBVTOBVWPWBW\SH�

�� 7ZR�E\WHV�FRQWDLQLQJ�D�QXPEHU��Q��WHOOLQJ�KRZ�PDQ\�E\WHV�FRPSRVH�WKH�
VXEVHTXHQW�YDOXH�
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DETERMINING AN UNKNOWN STATEMENT TYPE AT RUNTIME
�� 2QH�RU�WZR�E\WHV�VSHFLI\LQJ�WKH�VWDWHPHQW�W\SH��7KH�IROORZLQJ�WDEOH�OLVWV�WKH�
VWDWHPHQW�W\SHV�WKDW�FDQ�EH�UHWXUQHG�

�� $�ILQDO�E\WH�FRQWDLQLQJ�WKH�YDOXH�LVFBLQIRBHQG�����

7KH�YDOXHV�SODFHG�LQ�WKH�UHVXOW�EXIIHU�DUH�QRW�DOLJQHG��)XUWKHUPRUH��DOO�QXPEHUV�DUH�
UHSUHVHQWHG�LQ�D�JHQHULF�IRUPDW��ZLWK�WKH�OHDVW�VLJQLILFDQW�E\WH�ILUVW��DQG�WKH�PRVW�VLJQLILFDQW�
E\WH�ODVW��6LJQHG�QXPEHUV�KDYH�WKH�VLJQ�LQ�WKH�ODVW�E\WH��&RQYHUW�WKH�QXPEHUV�WR�D�GDWDW\SH�
QDWLYH�WR�\RXU�V\VWHP�EHIRUH�LQWHUSUHWLQJ�WKHP�

Note $OO�LQIRUPDWLRQ�DERXW�D�VWDWHPHQW�H[FHSW�LWV�W\SH�FDQ�EH�PRUH�HDVLO\�GHWHUPLQHG�E\�
FDOOLQJ�IXQFWLRQV�RWKHU�WKDQ�isc_dsql_sql_info()��)RU�H[DPSOH��WR�GHWHUPLQH�WKH�LQIRUPDWLRQ�
WR�ILOO�LQ�DQ�LQSXW�;64/'$��FDOO isc_dsql_describe_bind()��7R�ILOO�LQ�DQ�RXWSXW�;64/'$��
FDOO isc_dsql_prepare()�RU�isc_dsql_describe()�

Type Numeric value

isc_info_sql_stmt_select 1

isc_info_sql_stmt_insert 2

isc_info_sql_stmt_update 3

isc_info_sql_stmt_delete 4

isc_info_sql_stmt_ddl 5

isc_info_sql_stmt_get_segment 6

isc_info_sql_stmt_put_segment 7

isc_info_sql_stmt_exec_procedure 8

isc_info_sql_stmt_start_trans 9

isc_info_sql_stmt_commit 10

isc_info_sql_stmt_rollback 11

isc_info_sql_stmt_select_for_upd 12

TABLE 6.6Statement types
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Chapter 7Working with Blob Data

7KLV�FKDSWHU�GHVFULEHV�,QWHU%DVH·V�G\QDPLFDOO\�VL]DEOH�GDWDW\SH��FDOOHG�D�%ORE��DQG�GHVFULEHV�
KRZ�WR�ZRUN�ZLWK�LW�XVLQJ�$3,�IXQFWLRQV��'HSHQGLQJ�RQ�D�SDUWLFXODU�DSSOLFDWLRQ��\RX�PLJKW�
QHHG�WR�UHDG�DOO�RU�RQO\�SDUW�RI�WKH�FKDSWHU�

)RU�H[DPSOH��LI�\RX�SODQ�WR�UHTXHVW�FRQYHUVLRQ�RI�%ORE�GDWD�IURP�RQH�GDWDW\SH�WR�DQRWKHU��
VXFK�DV�IURP�RQH�ELWPDSSHG�JUDSKLF�IRUPDW�WR�DQRWKHU�RU�IURP�WKH�0,',�VRXQG�IRUPDW�WR�
WKH�:DYH�IRUPDW��\RX�QHHG�WR�UHDG�WKH�HQWLUH�FKDSWHU��7R�ZULWH�D�FRQYHUVLRQ�URXWLQH��FDOOHG�D�
ILOWHU��VHH�́ )LOWHULQJ�%ORE�GDWDµ�RQ�SDJH �����)RU�IXUWKHU�LQIRUPDWLRQ�DERXW�ZRUNLQJ�ZLWK�%ORE�
GDWD�DQG�ILOWHUV��VHH�WKH�3URJUDPPHU·V�*XLGH�

Note %ORE�ILOWHUV�DUH�QRW�DYDLODEOH�RQ�1HW:DUH�VHUYHUV�

,I�\RX�GR�QRW�QHHG�WR�UHTXHVW�FRQYHUVLRQ�RI�%ORE�GDWD��WKHQ�\RX�RQO\�QHHG�WR�UHDG�WKH�SDUWV�
RI�WKLV�FKDSWHU�XS�WR�´)LOWHULQJ�%ORE�GDWDµ�RQ�SDJH ����
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CHAPTER 7 WORKING WITH BLOB DATA
7KH�IROORZLQJ�WDEOH�DOSKDEHWLFDOO\�OLVWV�WKH�$3,�IXQFWLRQV�IRU�ZRUNLQJ�ZLWK�%ORE�GDWD��7KH�
IXQFWLRQV�ZLOO�EH�GHVFULEHG�DQG�GHPRQVWUDWHG�LQ�WKH�UHPDLQGHU�RI�WKLV�FKDSWHU�

What is a Blob?
$�%ORE�ODUJH�REMHFW�WKDW�FDQQRW�HDVLO\�EH�VWRUHG�LQ�D�GDWDEDVH�DV�RQH�RI�WKH�VWDQGDUG�GDWDW\SHV��
<RX�FDQ�XVH�D�%ORE�WR�VWRUH�ODUJH�DPRXQWV�RI�GDWD�RI�YDULRXV�W\SHV��LQFOXGLQJ�

g %LWPDSSHG�LPDJHV
g 6RXQGV
g 9LGHR�VHJPHQWV
g 7H[W

Function Purpose

isc_blob_default_desc() Loads a Blob descriptor with default information about a Blob, including its 
subtype, character set, and segment size

isc_blob_gen_bpb() Generates a Blob parameter buffer (BPB) from source and target Blob 
descriptors to allow dynamic access to Blob subtype and character set 
information

isc_blob_info() Returns information about an open Blob

isc_blob_lookup_desc() Determines the subtype, character set, and segment size of a Blob, given a 
table name and Blob column name

isc_blob_set_desc() Initializes a Blob descriptor from parameters passed to it

isc_cancel_blob() Discards a Blob

isc_close_blob() Closes an open Blob

isc_create_blob2() Creates and opens a Blob for write access, and optionally specifies a filter 
to be used to translate the Blob from one subtype to another

isc_get_segment() Retrieves data from a Blob column in a row returned by execution of a 
SELECT statement

isc_open_blob2() Opens an existing Blob for retrieval, and optionally specifies a filter to be 
used to translate the Blob from one subtype to another

isc_put_segment() Writes data into a Blob

TABLE 7.1 API Blob functions
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WHAT IS A BLOB?
,QWHU%DVH�VXSSRUW�RI�%ORE�GDWD�SURYLGHV�DOO�WKH�DGYDQWDJHV�RI�D�GDWDEDVH�PDQDJHPHQW�
V\VWHP��LQFOXGLQJ�WUDQVDFWLRQ�FRQWURO��PDLQWHQDQFH��DQG�DFFHVV�XVLQJ�VWDQGDUG�$3,�IXQFWLRQ�
FDOOV��%ORE�GDWD�LV�VWRUHG�LQ�WKH�GDWDEDVH�LWVHOI��2WKHU�V\VWHPV�RQO\�VWRUH�SRLQWHUV�LQ�WKH�
GDWDEDVH�WR�QRQ�GDWDEDVH�ILOHV��,QWHU%DVH�VWRUHV�WKH�DFWXDO�%ORE�GDWD�LQ�WKH�GDWDEDVH��DQG�
HVWDEOLVKHV�D�XQLTXH�LGHQWLILFDWLRQ�KDQGOH�LQ�WKH�DSSURSULDWH�WDEOH�WR�SRLQW�WR�WKH�GDWDEDVH�
ORFDWLRQ�RI�WKH�%ORE��%\�PDLQWDLQLQJ�WKH�%ORE�GDWD�ZLWKLQ�WKH�GDWDEDVH��,QWHU%DVH�JUHDWO\�
LPSURYHV�DFFHVV�WR�DQG�PDQDJHPHQW�RI�WKH�GDWD�

How are Blob data stored?
%ORE�LV�WKH�,QWHU%DVH�GDWDW\SH�WKDW�FDQ�UHSUHVHQW�YDULRXV�REMHFWV��VXFK�DV�ELWPDSSHG�LPDJHV��
VRXQG��YLGHR��DQG�WH[W��%HIRUH�\RX�VWRUH�WKHVH�LWHPV�LQ�WKH�GDWDEDVH��\RX�FUHDWH�RU�PDQDJH�
WKHP�DV�SODWIRUP��RU�SURGXFW�VSHFLILF�ILOHV�RU�GDWD�VWUXFWXUHV��VXFK�DV�

g 7,))��3,&7���%03���:0)���*(0��7$5*$�RU�RWKHU�ELWPDSSHG�RU�YHFWRU�JUDSKLF�ILOHV
g 0,',�RU��:$9�VRXQG�ILOHV
g $XGLR�9LGHR�,QWHUOHDYHG�)RUPDW���$9,��RU�4XLFN7LPH�YLGHR�ILOHV
g $6&,,���0,)���'2&���:3[�RU�RWKHU�WH[W�ILOHV
g &$'�ILOHV

<RX�PXVW�SURJUDPPDWLFDOO\�ORDG�WKHVH�ILOHV�IURP�PHPRU\�LQWR�WKH�GDWDEDVH��DV�\RX�GR�DQ\�
RWKHU�GDWD�LWHPV�RU�UHFRUGV�\RX�LQWHQG�WR�VWRUH�LQ�,QWHU%DVH��)RU�PRUH�LQIRUPDWLRQ�DERXW�
FUHDWLQJ�D�%ORE�DQG�VWRULQJ�GDWD�LQWR�LW��VHH�´:ULWLQJ�GDWD�WR�D�%OREµ�RQ�SDJH ����

Blob subtypes
$OWKRXJK�\RX�PDQDJH�%ORE�GDWD�LQ�ZD\V�VLPLODU�WR�RWKHU�GDWDW\SHV��,QWHU%DVH�SURYLGHV�PRUH�
IOH[LEOH�GDWD�W\SLQJ�UXOHV�IRU�%ORE�GDWD��%HFDXVH�WKHUH�DUH�PDQ\�QDWLYH�GDWDW\SHV�WKDW�\RX�FDQ�
GHILQH�DV�%ORE�GDWD��,QWHU%DVH�WUHDWV�WKHP�JHQHULFDOO\�DQG�DOORZV�\RX�WR�GHILQH�\RXU�RZQ�
GDWDW\SH��NQRZQ�DV�D�VXEW\SH��,QWHU%DVH�DOVR�SURYLGHV�WZR�SUHGHILQHG�VXEW\SHV�����DQ�
XQVWUXFWXUHG�VXEW\SH�JHQHUDOO\�DSSOLHG�WR�ELQDU\�GDWD�RU�GDWD�RI�DQ�LQGHWHUPLQDWH�W\SH��DQG�
���DSSOLHG�WR�SODLQ�WH[W�

8VHU�GHILQHG�VXEW\SHV�PXVW�DOZD\V�EH�UHSUHVHQWHG�DV�QHJDWLYH�LQWHJHUV�EHWZHHQ�²��DQG�
²�������

$�%ORE�FROXPQ·V�VXEW\SH�LV�VSHFLILHG�ZKHQ�WKH�%ORE�FROXPQ�LV�GHILQHG�

7KH�DSSOLFDWLRQ�LV�UHVSRQVLEOH�IRU�HQVXULQJ�WKDW�GDWD�VWRUHG�LQ�D�%ORE�FROXPQ�DJUHHV�ZLWK�LWV�
VXEW\SH��,QWHU%DVH�GRHV�QRW�FKHFN�WKH�W\SH�RU�IRUPDW�RI�%ORE�GDWD�
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CHAPTER 7 WORKING WITH BLOB DATA
Blob database storage
5DWKHU�WKDQ�VWRULQJ�%ORE�GDWD�GLUHFWO\�LQ�WKH�%ORE�ILHOG�RI�D�WDEOH�UHFRUG��,QWHU%DVH�VWRUHV�D�
%ORE�,'�WKHUH��$�%ORE�,'�LV�D�XQLTXH�QXPHULF�YDOXH�WKDW�UHIHUHQFHV�%ORE�GDWD��7KH�%ORE�GDWD�
LV�VWRUHG�HOVHZKHUH�LQ�WKH�GDWDEDVH��LQ�D�VHULHV�RI�%ORE�VHJPHQWV��XQLWV�RI�%ORE�GDWD�UHDG�DQG�
ZULWWHQ�LQ�FKXQNV��%ORE�VHJPHQWV�FDQ�EH�RI�YDU\LQJ�OHQJWK��7KH�OHQJWK�RI�DQ�LQGLYLGXDO�
VHJPHQW�LV�VSHFLILHG�ZKHQ�LW�LV�ZULWWHQ�

6HJPHQWV�DUH�KDQG\�ZKHQ�ZRUNLQJ�ZLWK�GDWD�WKDW�LV�WRR�ODUJH�IRU�RQH�DSSOLFDWLRQ�PHPRU\�
EXIIHU��%XW�LW�LV�QRW�QHFHVVDU\�WR�XVH�PXOWLSOH�VHJPHQWV��\RX�FDQ�SXW�DOO�\RXU�%ORE�GDWD�LQ�D�
VLQJOH�VHJPHQW�

:KHQ�DQ�DSSOLFDWLRQ�FUHDWHV�D�%ORE��LW�PXVW�ZULWH�GDWD�WR�LW�D�VHJPHQW�DW�D�WLPH��:KHQ�DQ�
DSSOLFDWLRQ�UHDGV�D�%ORE��LW�UHDGV�D�VHJPHQW�DW�D�WLPH��)RU�PRUH�LQIRUPDWLRQ�DERXW�ZULWLQJ�
VHJPHQWV��VHH�´:ULWLQJ�GDWD�WR�D�%OREµ�RQ�SDJH �����)RU�PRUH�LQIRUPDWLRQ�DERXW�UHDGLQJ�
VHJPHQWV��VHH�´5HDGLQJ�GDWD�IURP�D�%OREµ�RQ�SDJH ����

Blob data operations
,QWHU%DVH�VXSSRUWV�WKH�IROORZLQJ�RSHUDWLRQV�RQ�%ORE�GDWD�

g 5HDGLQJ�IURP�D�%ORE
g:ULWLQJ�WR�D�%ORE��ZKLFK�LQYROYHV�WKH�IROORZLQJ�RSHUDWLRQV�

�� ,QVHUWLQJ�D�QHZ�URZ�WKDW�LQFOXGHV�%ORE�GDWD�

�� 5HSODFLQJ�WKH�GDWD�UHIHUHQFHG�E\�D�%ORE�FROXPQ�RI�D�URZ�

�� 8SGDWLQJ�WKH�GDWD�UHIHUHQFHG�E\�D�%ORE�FROXPQ�RI�D�URZ�
g'HOHWLQJ�D�%ORE

7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�KRZ�WR�SHUIRUP�WKHVH�RSHUDWLRQV��7KHVH�H[DPSOHV�GR�QRW�
LQFOXGH�WKH�XVH�RI�ILOWHUV�WR�FRQYHUW�GDWD�IURP�RQH�VXEW\SH�WR�DQRWKHU�DV�LW�LV�UHDG�RU�ZULWWHQ��
)RU�LQIRUPDWLRQ�DERXW�XVLQJ�ILOWHUV��VHH�´:ULWLQJ�DQ�DSSOLFDWLRQ�WKDW�UHTXHVWV�ILOWHULQJµ�RQ�
SDJH ����

'\QDPLF�64/��'64/��$3,�IXQFWLRQV�DQG�WKH�;64/'$�GDWD�VWUXFWXUH�DUH�QHHGHG�WR�H[HFXWH�
6(/(&7��,16(57��DQG�83'$7(�VWDWHPHQWV�UHTXLUHG�WR�VHOHFW��LQVHUW��RU�XSGDWH�UHOHYDQW�%ORE�
GDWD��7KH�IROORZLQJ�VHFWLRQV�LQFOXGH�GHVFULSWLRQV�RI�WKH�'64/�SURJUDPPLQJ�PHWKRGV�
UHTXLUHG�WR�H[HFXWH�WKH�VDPSOH�VWDWHPHQWV�SURYLGHG��)RU�PRUH�LQIRUPDWLRQ�DERXW�'64/�
SURJUDPPLQJ��VHH�&KDSWHU����´:RUNLQJ�ZLWK�'\QDPLF�64/�µ
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BLOB DATA OPERATIONS
Reading data from a Blob
7KHUH�DUH�VL[�VWHSV�UHTXLUHG�IRU�UHDGLQJ�GDWD�IURP�DQ�H[LVWLQJ�%ORE�

�� &UHDWH�D�6(/(&7�VWDWHPHQW�TXHU\�WKDW�VSHFLILHV�VHOHFWLRQ�RI�WKH�%ORE�FROXPQ�
�DQG�DQ\�RWKHU�FROXPQV�GHVLUHG��LQ�WKH�URZV�RI�LQWHUHVW�

�� 3UHSDUH�DQ�RXWSXW�;64/'$�VWUXFWXUH�WR�KROG�WKH�FROXPQ�GDWD�IRU�HDFK�URZ�WKDW�
LV�IHWFKHG�

�� 3UHSDUH�WKH�6(/(&7�VWDWHPHQW�IRU�H[HFXWLRQ�

�� ([HFXWH�WKH�VWDWHPHQW�

�� )HWFK�WKH�VHOHFWHG�URZV�RQH�E\�RQH�

�� 5HDG�DQG�SURFHVVLQJ�WKH�%ORE�GDWD�IURP�HDFK�URZ�

4 &UHDWLQJ�WKH�6(/(&7�VWDWHPHQW
(OLFLW�D�VWDWHPHQW�VWULQJ�IURP�WKH�XVHU�RU�FUHDWH�RQH�WKDW�FRQVLVWV�RI�WKH�64/�TXHU\�WKDW�ZLOO�
VHOHFW�URZV�FRQWDLQLQJ�WKH�%ORE�GDWD�RI�LQWHUHVW��)RU�H[DPSOH��WKH�IROORZLQJ�FUHDWHV�DQ�64/�
TXHU\�VWDWHPHQW�VWULQJ�WKDW�VHOHFWV�WKUHH�FROXPQV�IURP�YDULRXV�URZV�LQ�WKH�352-(&7�WDEOH�

char *str =

"SELECT PROJ_NAME, PROJ_DESC, PRODUCT FROM PROJECT WHERE \

PRODUCT IN ("software", "hardware", "other") ORDER BY PROJ_NAME";

4 3UHSDULQJ�WKH�RXWSXW�;64/'$
0RVW�TXHULHV�UHWXUQ�RQH�RU�PRUH�URZV�RI�GDWD��UHIHUUHG�WR�DV�D�VHOHFW�OLVW��$Q�RXWSXW�;64/'$�
PXVW�EH�FUHDWHG�WR�VWRUH�WKH�FROXPQ�GDWD�IRU�HDFK�URZ�WKDW�LV�IHWFKHG��)RU�D�%ORE�FROXPQ��WKH�
FROXPQ�GDWD�LV�DQ�LQWHUQDO�%ORE�LGHQWLILHU��%ORE�,'��WKDW�LV�QHHGHG�WR�DFFHVV�WKH�DFWXDO�GDWD��
7R�SUHSDUH�WKH�;64/'$��IROORZ�WKHVH�VWHSV�

�� 'HFODUH�D�YDULDEOH�WR�KROG�WKH�;64/'$��)RU�H[DPSOH��WKH�IROORZLQJ�GHFODUDWLRQ�
FUHDWHV�DQ�;64/'$�FDOOHG�RXWBVTOGD�

XSQLDA *out_sqlda;

�� $OORFDWH�PHPRU\�IRU�WKH�;64/'$�XVLQJ�WKH�;64/'$B/(1*7+�PDFUR��7KH�
;64/'$�PXVW�FRQWDLQ�RQH�;64/9$5�VXEVWUXFWXUH�IRU�HDFK�FROXPQ�WR�EH�
IHWFKHG��7KH�IROORZLQJ�VWDWHPHQW�DOORFDWHV�VWRUDJH�IRU�DQ�RXWSXW�;64/'$�
�RXWBVTOGD��ZLWK�WKUHH�;64/9$5�VXEVWUXFWXUHV�

out_sqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(3));

�� 6HW�WKH�YHUVLRQ�ILHOG�RI�WKH�;64/'$�WR�64/'$B9(56,21���DQG�VHW�WKH�VTOQ�ILHOG�
RI�WKH�;64/'$�WR�LQGLFDWH�WKH�QXPEHU�RI�;64/9$5�VXEVWUXFWXUHV�DOORFDWHG�
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out_sqlda->version = SQLDA_VERSION1;

out_sqlda->sqln = 3;

4 3UHSDULQJ�WKH�6(/(&7�VWDWHPHQW�IRU�H[HFXWLRQ
$IWHU�DQ�;64/'$�LV�FUHDWHG�IRU�KROGLQJ�WKH�FROXPQ�GDWD�IRU�HDFK�VHOHFWHG�URZ��WKH�TXHU\�
VWDWHPHQW�VWULQJ�FDQ�EH�SUHSDUHG�IRU�H[HFXWLRQ��)ROORZ�WKHVH�VWHSV�

�� 'HFODUH�DQG�LQLWLDOL]H�DQ�64/�VWDWHPHQW�KDQGOH��WKHQ�DOORFDWH�LW�ZLWK�
isc_dsql_allocate_statement()�

isc_stmt_handle stmt; /* Declare a statement handle. */

stmt = NULL; /* Set handle to NULL before allocation. */

isc_dsql_allocate_statement(status_vector, &db_handle, &stmt);

�� 5HDG\�WKH�VWDWHPHQW�VWULQJ�IRU�H[HFXWLRQ�ZLWK�isc_dsql_prepare()��7KLV�FKHFNV�
WKH�VWULQJ��VWU��IRU�V\QWD[�HUURUV��SDUVHV�LW�LQWR�D�IRUPDW�WKDW�FDQ�EH�HIILFLHQWO\�
H[HFXWHG��DQG�VHWV�WKH�VWDWHPHQW�KDQGOH��VWPW��WR�UHIHU�WR�WKLV�SDUVHG�IRUPDW��7KH�
VWDWHPHQW�KDQGOH�LV�XVHG�LQ�D�ODWHU�FDOO�WR�isc_dsql_execute()�

,I isc_dsql_prepare()�LV�SDVVHG�D�SRLQWHU�WR�WKH�RXWSXW�;64/'$��DV�LQ�WKH�IROORZLQJ�
H[DPSOH��LW�ZLOO�ILOO�LQ�PRVW�ILHOGV�RI�WKH�;64/'$�DQG�DOO�LWV�;64/9$5�VXEVWUXFWXUHV�ZLWK�
LQIRUPDWLRQ�VXFK�DV�WKH�GDWDW\SH��OHQJWK��DQG�QDPH�RI�WKH�FRUUHVSRQGLQJ�FROXPQV�LQ�WKH�
VWDWHPHQW�

$�VDPSOH�FDOO�WR�isc_dsql_prepare()�LV�

isc_dsql_prepare(

status_vector,

&trans, /* Set by previous isc_start_transaction() call. */

&stmt, /* Statement handle set by this function call. */

0, /* Specifies statement string is null-terminated. */

str, /* Statement string. */

SQLDA_VERSION1,/* XSQLDA version number. */

out_sqlda /* XSQLDA for storing column data. */

);

�� 6HW�XS�DQ�;64/9$5�VWUXFWXUH�IRU�HDFK�FROXPQ��6HWWLQJ�XS�DQ�;64/9$5�VWUXFWXUH�
LQYROYHV�WKH�IROORZLQJ�VWHSV�

)RU�FROXPQV�ZKRVH�W\SHV�DUH�NQRZQ�DW�FRPSLOH�WLPH�

� 6SHFLI\�WKH�FROXPQ·V�GDWDW\SH��LI�LW�ZDV�QRW�VHW�E\�isc_dsql_prepare()��DV�SUHYLRXVO\�
GHVFULEHG��

� 3RLQW�WKH�VTOGDWD�ILHOG�RI�WKH�;64/9$5�WR�DQ�DSSURSULDWH�ORFDO�YDULDEOH�

)RU�FROXPQV�ZKRVH�W\SHV�DUH�QRW�NQRZQ�XQWLO�UXQ�WLPH�

� &RHUFH�WKH�LWHP·V�GDWDW\SH��RSWLRQDO���IRU�H[DPSOH��IURP�64/B9$5<,1*�WR�64/B7(;7�
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� '\QDPLFDOO\�DOORFDWH�ORFDO�VWRUDJH�IRU�WKH�GDWD�SRLQWHG�WR�E\�WKH�VTOGDWD�ILHOG�RI�WKH�
;64/9$5�

)RU�ERWK�

� 6SHFLI\�WKH�QXPEHU�RI�E\WHV�RI�GDWD�WR�EH�UHWULHYHG�LQWR�VTOGDWD�

� 3URYLGH�D�18//�YDOXH�LQGLFDWRU�IRU�WKH�SDUDPHWHU�

'DWD�UHWULHYDO�IRU�%ORE��DQG�DUUD\��FROXPQV�LV�GLIIHUHQW�IURP�RWKHU�W\SHV�RI�FROXPQV��VR�
WKH�;64/9$5�ILHOGV�PXVW�EH�VHW�GLIIHUHQWO\��)RU�QRQ�%ORE��DQG�QRQ�DUUD\��FROXPQV��
isc_dsql_prepare()�VHWV�HDFK�;64/9$5�VTOW\SH�ILHOG�WR�WKH�DSSURSULDWH�ILHOG�W\SH��DQG�WKH�
GDWD�UHWULHYHG�ZKHQ�D�VHOHFW�OLVW�URZ·V�GDWD�LV�IHWFKHG�LV�SODFHG�LQWR�WKH�VTOGDWD�VSDFH�
DOORFDWHG�IRU�WKH�FROXPQ��)RU�%ORE�FROXPQV��WKH�W\SH�PXVW�EH�VHW�WR�64/B%ORE��RU�
64/B%ORE�����LI�D�18//�LQGLFDWRU�LV�GHVLUHG���,QWHU%DVH�VWRUHV�WKH�LQWHUQDO�%ORE�LGHQWLILHU�
�%ORE�,'���QRW�WKH�%ORE�GDWD��LQ�WKH�VTOGDWD�VSDFH�ZKHQ�D�URZ·V�GDWD�LV�IHWFKHG��VR�\RX�PXVW�
SRLQW�VTOGDWD�WR�DQ�DUHD�WKH�VL]H�RI�D�%ORE�,'��7R�VHH�KRZ�WR�UHWULHYH�WKH�DFWXDO�%ORE�GDWD�
RQFH�\RX�KDYH�D�%ORE�,'��VHH�´5HDGLQJ�GDWD�IURP�D�%OREµ�RQ�SDJH ����

7KH�IROORZLQJ�FRGH�H[DPSOH�LOOXVWUDWHV�WKH�DVVLJQPHQWV�IRU�%ORE�DQG�QRQ�%ORE�FROXPQV�
ZKRVH�W\SHV�DUH�NQRZQ�DW�FRPSLOH�WLPH��)RU�H[DPSOHV�RI�KDQGOLQJ�GDWDW\SHV�WKDW�DUH�
XQNQRZQ�XQWLO�UXQ�WLPH��VHH�&KDSWHU����´:RUNLQJ�ZLWK�'\QDPLF�64/�µ

#define PROJLEN 20

#define TYPELEN 12

ISC_QUAD blob_id;

char proj_name[PROJLEN + 1];

char prod_type[TYPELEN + 1];

short flag0, flag1, flag2;

out_sqlda->sqlvar[0].sqldata = proj_name;

out_sqlda->sqlvar[0].sqltype = SQL_TEXT + 1;

out_sqlda->sqlvar[0].sqllen = PROJLEN;

out_sqlda->sqlvar[0].sqlind = &flag0;

out_sqlda->sqlvar[1].sqldata = (char *) &blob_id;

out_sqlda->sqlvar[1].sqltype = SQL_Blob + 1;

out_sqlda->sqlvar[1].sqllen = sizeof(ISC_QUAD);

out_sqlda->sqlvar[1].sqlind = &flag1;

out_sqlda->sqlvar[2].sqldata =  prod_type;

out_sqlda->sqlvar[2].sqltype = SQL_TEXT + 1;

out_sqlda->sqlvar[2].sqllen = TYPELEN;

out_sqlda->sqlvar[2].sqlind = &flag2;

4 ([HFXWLQJ�WKH�VWDWHPHQW
2QFH�WKH�TXHU\�VWDWHPHQW�VWULQJ�LV�SUHSDUHG��LW�FDQ�EH�H[HFXWHG�

isc_dsql_execute(
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status_vector,

&trans, /* set by previous isc_start_transaction() call */

&stmt, /* allocated above by isc_dsql_allocate_statement() */

1, /* XSQLDA version number */

NULL /* NULL since stmt doesn’t have input values */

);

7KLV�VWDWHPHQW�FUHDWHV�D�VHOHFW�OLVW��WKH�URZV�UHWXUQHG�E\�H[HFXWLRQ�RI�WKH�VWDWHPHQW�

4 )HWFKLQJ�VHOHFWHG�URZV
$�ORRSLQJ�FRQVWUXFW�LV�XVHG�WR�IHWFK��LQWR�WKH�RXWSXW�;64/'$��WKH�FROXPQ�GDWD�IRU�D�VLQJOH�
URZ�DW�D�WLPH�IURP�WKH�VHOHFW�OLVW�DQG�WR�SURFHVV�HDFK�URZ�EHIRUH�WKH�QH[W�URZ�LV�IHWFKHG��(DFK�
H[HFXWLRQ�RI�isc_dsql_fetch()�IHWFKHV�WKH�FROXPQ�GDWD�LQWR�WKH�FRUUHVSRQGLQJ�;64/9$5�
VXEVWUXFWXUHV�RI�RXWBVTOGD��)RU�WKH�%ORE�FROXPQ��WKH�%ORE�,'��QRW�WKH�DFWXDO�%ORE�GDWD��LV�
IHWFKHG�

ISC_STATUS fetch_stat;

long SQLCODE;

. . .

while ((fetch_stat = 

isc_dsql_fetch(status_vector, &stmt, 1, out_sqlda))

== 0)

{

proj_name[PROJLEN] = ’\0’;

prod_type[TYPELEN] = ’\0’;

printf("\nPROJECT: %–20s TYPE: %–15s\n\n",

proj_name, prod_type);

/* Read and process the Blob data (see next section) */

}

if (fetch_stat != 100L)

{

/* isc_dsql_fetch returns 100 if no more rows remain to be

retrieved */

SQLCODE = isc_sqlcode(status_vector);

isc_print_sqlerror(SQLCODE, status_vector);

return(1);

}

4 5HDGLQJ�DQG�SURFHVVLQJ�WKH�%ORE�GDWD
7R�UHDG�DQG�SURFHVV�WKH�%ORE�GDWD�

�� 'HFODUH�DQG�LQLWLDOL]H�D�%ORE�KDQGOH�

isc_blob_handle blob_handle; /* Declare a Blob handle. */

blob_handle = NULL; /* Set handle to NULL before using it */
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�� &UHDWH�D�EXIIHU�IRU�KROGLQJ�HDFK�%ORE�VHJPHQW�DV�LW�LV�UHDG��,WV�VL]H�VKRXOG�EH�WKH�
PD[LPXP�VL]H�VHJPHQW�\RXU�SURJUDP�H[SHFWV�WR�EH�UHDG�IURP�WKH�%ORE�

char blob_segment[80];

�� 'HFODUH�DQ�XQVLJQHG�VKRUW�YDULDEOH�LQWR�ZKLFK�,QWHU%DVH�ZLOO�VWRUH�WKH�DFWXDO�
OHQJWK�RI�HDFK�VHJPHQW�UHDG�

unsigned short actual_seg_len;

�� 2SHQ�WKH�%ORE�ZLWK�WKH�IHWFKHG�EOREBLG�

isc_open_blob2(

status_vector,

&db_handle,

&trans,

&blob_handle,/* set by this function to refer to the Blob */

&blob_id, /* Blob ID put into out_sqlda by isc_dsql_fetch() */

0, /* BPB length = 0; no filter will be used */

NULL /* NULL BPB, since no filter will be used */

);

�� 5HDG�DOO�WKH�%ORE�GDWD�E\�FDOOLQJ�isc_get_segment()�UHSHDWHGO\�WR�JHW�HDFK�%ORE�
VHJPHQW�DQG�LWV�OHQJWK��3URFHVV�HDFK�VHJPHQW�UHDG��,Q�WKH�IROORZLQJ�H[DPSOH��
´SURFHVVLQJµ�FRQVLVWV�RI�SULQWLQJ�HDFK�%ORE�DV�LW�LV�UHDG�

blob_stat = isc_get_segment(

status_vector,

&blob_handle, /* set by isc_open_blob2()*/

&actual_seg_len, /* length of segment read */

sizeof(blob_segment), /* length of segment buffer */

blob_segment /* segment buffer */

);

while (blob_stat == 0 || status_vector[1] == isc_segment)

{

/* isc_get_segment returns 0 if a segment was successfully read. */

/* status_vector[1] is set to isc_segment if only part of a */

/* segment was read due to the buffer (blob_segment) not being */

/* large enough. In that case, the following calls to */

/* isc_get_segment() read the rest of the buffer. */

printf("%*.*s", actual_seg_len, actual_seg_len, blob_segment);

blob_stat = isc_get_segment(status_vector, &blob_handle,

&actual_seg_len, sizeof(blob_segment), blob_segment);

printf("\n");

};

printf("\n");

�� &ORVH�WKH�%ORE�
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isc_close_blob(status_vector, &blob_handle);

Writing data to a Blob
%HIRUH�\RX�FDQ�FUHDWH�D�QHZ�%ORE�DQG�ZULWH�GDWD�WR�LW��\RX�PXVW�GR�DW�OHDVW�RQH�RI�WKH�
IROORZLQJ�

g ,QFOXGH�%ORE�GDWD�LQ�D�URZ�WR�EH�LQVHUWHG�LQWR�D�WDEOH�
g 5HSODFH�WKH�GDWD�UHIHUHQFHG�E\�D�%ORE�FROXPQ�RI�D�URZ�
g 8SGDWH�WKH�GDWD�UHIHUHQFHG�E\�D�%ORE�FROXPQ�RI�D�URZ�

7KH�HQWU\�LQ�D�%ORE�FROXPQ�RI�D�URZ�GRHV�QRW�DFWXDOO\�FRQWDLQ�%ORE�GDWD��5DWKHU��LW�KDV�D�%ORE�
,'�UHIHUULQJ�WR�WKH�GDWD��ZKLFK�LV�VWRUHG�HOVHZKHUH��6R��WR�VHW�RU�PRGLI\�D�%ORE�FROXPQ��\RX�
QHHG�WR�VHW��RU�UHVHW��WKH�%ORE�,'�VWRUHG�LQ�LW��,I�D�%ORE�FROXPQ�FRQWDLQV�D�%ORE�,'��DQG�\RX�
PRGLI\�WKH�FROXPQ�WR�UHIHU�WR�D�GLIIHUHQW�%ORE��RU�WR�FRQWDLQ�18//���WKH�%ORE�UHIHUHQFHG�E\�
WKH�SUHYLRXVO\�VWRUHG�%ORE�,'�ZLOO�EH�GHOHWHG�GXULQJ�WKH�QH[W�JDUEDJH�FROOHFWLRQ�

$OO�WKHVH�RSHUDWLRQV�UHTXLUH�WKH�IROORZLQJ�VWHSV�

�� 3UHSDUH�DQ�DSSURSULDWH�'64/�VWDWHPHQW��7KLV�ZLOO�EH�DQ�,16(57�VWDWHPHQW�LI�
\RX�DUH�LQVHUWLQJ�D�QHZ�URZ�LQWR�D�WDEOH��RU�DQ�83'$7(�VWDWHPHQW�IRU�PRGLI\LQJ�
D�URZ��(DFK�RI�WKHVH�VWDWHPHQWV�ZLOO�QHHG�D�FRUUHVSRQGLQJ�LQSXW�;64/'$�
VWUXFWXUH�IRU�VXSSO\LQJ�SDUDPHWHU�YDOXHV�WR�WKH�VWDWHPHQW�DW�UXQ�WLPH��7KH�%ORE�
,'�RI�D�QHZ�%ORE�ZLOO�EH�RQH�RI�WKH�YDOXHV�SDVVHG�

�� &UHDWH�D�QHZ�%ORE��DQG�ZULWH�GDWD�LQWR�LW�

�� $VVRFLDWH�WKH�%ORE�,'�RI�WKH�QHZ�%ORE�ZLWK�WKH�%ORE�FROXPQ�RI�WKH�WDEOH�URZ�
E\�H[HFXWLQJ�WKH�83'$7(�RU�,16(57�VWDWHPHQW�

1RWH�WKDW�\RX�FDQQRW�XSGDWH�%ORE�GDWD�GLUHFWO\��,I�\RX�ZDQW�WR�PRGLI\�%ORE�GDWD��\RX�PXVW�
g &UHDWH�D�QHZ�%ORE�
g 5HDG�WKH�ROG�%ORE�GDWD�LQWR�D�EXIIHU�ZKHUH�\RX�FDQ�HGLW�RU�PRGLI\�LW�
g:ULWH�WKH�PRGLILHG�GDWD�WR�WKH�QHZ�%ORE�
g 3UHSDUH�DQG�H[HFXWH�DQ�83'$7(�VWDWHPHQW�WKDW�ZLOO�PRGLI\�WKH�%ORE�FROXPQ�WR�FRQWDLQ�WKH�
%ORE�,'�RI�WKH�QHZ�%ORE��UHSODFLQJ�WKH�ROG�%ORE·V�%ORE�,'�

7KH�VHFWLRQV�EHORZ�GHVFULEH�WKH�VWHSV�UHTXLUHG�WR�LQVHUW��UHSODFH��RU�XSGDWH�%ORE�GDWD�

4 3UHSDULQJ�WKH�83'$7(�RU�,16(57�VWDWHPHQW
7R�SUHSDUH�DQ�83'$7(�RU�,16(57�VWDWHPHQW�IRU�H[HFXWLRQ��IROORZ�WKHVH�VWHSV�
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�� (OLFLW�DQ�83'$7(�RU�,16(57�VWDWHPHQW�VWULQJ�IURP�WKH�XVHU�RU�FUHDWH�RQH�IRU�
LQVHUWLQJ�D�URZ�RU�XSGDWLQJ�WKH�URZ�FRQWDLQLQJ�WKH�%ORE�FROXPQ�RI�LQWHUHVW��)RU�
H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�LV�IRU�XSGDWLQJ�WKH�%ORE�FROXPQ�QDPHG�
352-B'(6&�LQ�WKH�URZ�RI�WKH�WDEOH��352-(&7��ZKRVH�352-B,'�ILHOG�FRQWDLQV�D�
YDOXH�VSHFLILHG�DW�UXQ�WLPH�

char *upd_str =

"UPDATE PROJECT SET PROJ_DESC = ? WHERE PROJ_ID = ?";

$V�DQ�H[DPSOH�RI�DQ�,16(57�VWDWHPHQW��WKH�IROORZLQJ�LQVHUWV�D�QHZ�URZ�FRQWDLQLQJ�YDOXHV�
LQ�IRXU�FROXPQV�

char *in_str = "INSERT INTO PROJECT (PROJ_NAME, PROJ_DESC, PRODUCT,

PROJ_ID) VALUES (?, ?, ?, ?)";

7KH�UHPDLQLQJ�VWHSV�UHIHU�RQO\�WR�83'$7(�VWDWHPHQWV��EXW�WKH�DFWLRQV�DSSO\�WR�,16(57�
VWDWHPHQWV�DV�ZHOO�

�� 'HFODUH�D�YDULDEOH�WR�KROG�WKH�LQSXW�;64/'$�QHHGHG�WR�VXSSO\�SDUDPHWHU�YDOXHV�
WR�WKH�83'$7(�VWDWHPHQW�DW�UXQ�WLPH��)RU�H[DPSOH��WKH�IROORZLQJ�GHFODUDWLRQ�
FUHDWHV�DQ�;64/'$�FDOOHG�LQBVTOGD�

XSQLDA *in_sqlda;

�� $OORFDWH�PHPRU\�IRU�WKH�LQSXW�;64/'$�XVLQJ�WKH�;64/'$B/(1*7+�PDFUR��
7KH�;64/'$�PXVW�FRQWDLQ�RQH�;64/9$5�VXEVWUXFWXUH�IRU�HDFK�SDUDPHWHU�WR�EH�
SDVVHG�WR�WKH�83'$7(�VWDWHPHQW��7KH�IROORZLQJ�VWDWHPHQW�DOORFDWHV�VWRUDJH�IRU�
DQ�LQSXW�;64/'$��LQBVTOGD��ZLWK�WZR�;64/9$5�VXEVWUXFWXUHV�

in_sqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(2));

�� 6HW�WKH�YHUVLRQ�ILHOG�RI�WKH�;64/'$�WR�64/'$B9(56,21���DQG�VHW�WKH�VTOQ�ILHOG�WR�
LQGLFDWH�WKH�QXPEHU�RI�;64/9$5�VWUXFWXUHV�DOORFDWHG�

in_sqlda->version = SQLDA_VERSION1;

in_sqlda->sqln = 2;

�� 6HW�XS�WKH�;64/9$5�VWUXFWXUH�LQ�WKH�;64/'$�IRU�HDFK�SDUDPHWHU�WR�EH�SDVVHG��
6HWWLQJ�XS�DQ�;64/9$5�VWUXFWXUH�LQYROYHV�WKH�IROORZLQJ�VWHSV�

� 6SHFLI\LQJ�WKH�LWHP·V�GDWDW\SH�

� )RU�SDUDPHWHUV�ZKRVH�W\SHV�DUH�NQRZQ�DW�FRPSLOH�WLPH��3RLQWLQJ�WKH�VTOGDWD�ILHOG�RI�WKH�
;64/9$5�WR�DQ�DSSURSULDWH�ORFDO�YDULDEOH�WKDW�ZLOO�FRQWDLQ�WKH�GDWD�WR�EH�SDVVHG�

� )RU�SDUDPHWHUV�ZKRVH�W\SHV�DUH�QRW�NQRZQ�XQWLO�UXQ�WLPH��$OORFDWLQJ�ORFDO�VWRUDJH�IRU�
WKH�GDWD�SRLQWHG�WR�E\�WKH�VTOGDWD�ILHOG�RI�WKH�;64/9$5�

� 6SHFLI\LQJ�WKH�QXPEHU�RI�E\WHV�RI�GDWD�
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'DWD�VWRUDJH�IRU�%ORE��DQG�DUUD\��FROXPQV�LV�GLIIHUHQW�IURP�RWKHU�W\SHV�RI�FROXPQV��VR�
WKH�;64/9$5�ILHOGV�PXVW�EH�VHW�GLIIHUHQWO\��)RU�QRQ�%ORE��DQG�QRQ�DUUD\��FROXPQV��LQSXW�
SDUDPHWHU�GDWD�FRPHV�IURP�WKH�VSDFH�SRLQWHG�WR�E\�VTOGDWD��)RU�%ORE�FROXPQV��\RX�PXVW�
VHW�WKH�W\SH�WR�64/B%ORE��RU�64/B%ORE�����LI�D�18//�LQGLFDWRU�LV�GHVLUHG���<RXU�
DSSOLFDWLRQ�PXVW�VWRUH�VSDFH�IRU�WKH�LQWHUQDO�%ORE�LGHQWLILHU��QRW�WKH�%ORE�GDWD��LQ�WKH�
VTOGDWD�VSDFH��)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�D�%ORE��VWRULQJ�LWV�,'�LQ�WKH�VTOGDWD�
VSDFH��DQG�DVVRFLDWLQJ�WKH�%ORE�ZLWK�D�FROXPQ��VHH�́ &UHDWLQJ�D�QHZ�%ORE�DQG�VWRULQJ�GDWDµ�
RQ�SDJH ����

7KH�IROORZLQJ�FRGH�H[DPSOH�LOOXVWUDWHV�WKH�DVVLJQPHQWV�IRU�RQH�WH[W�FROXPQ�DQG�RQH�%ORE�
FROXPQ��ZKHUH�WKH�FROXPQ�W\SHV�DUH�NQRZQ�DW�FRPSLOH�WLPH��)RU�H[DPSOHV�RI�KDQGOLQJ�
GDWDW\SHV�WKDW�DUH�XQNQRZQ�XQWLO�UXQ�WLPH��VHH�&KDSWHU����´:RUNLQJ�ZLWK�'\QDPLF�64/�µ

#define PROJLEN 5

char proj_id[PROJLEN + 1];

ISC_QUAD blob_id;

in_sqlda->sqlvar[0].sqldata = (char *) &blob_id;

in_sqlda->sqlvar[0].sqltype = SQL_Blob + 1;

in_sqlda->sqlvar[0].sqllen = sizeof(ISC_QUAD);

in_sqlda->sqlvar[1].sqldata = proj_id;

in_sqlda->sqlvar[1].sqltype = SQL_TEXT;

in_sqlda->sqlvar[1].sqllen = 5;

7KH�SURMBLG�YDULDEOH�VKRXOG�EH�DVVLJQHG�D�YDOXH�DW�UXQ�WLPH��XQOHVV�WKH�YDOXH�LV�NQRZQ�DW�
FRPSLOH�WLPH���7KH�EOREBLG�YDULDEOH�VKRXOG�EH�VHW�WR�UHIHU�WR�WKH�QHZO\�FUHDWHG�%ORE��DV�
GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV�

4 &UHDWLQJ�D�QHZ�%ORE�DQG�VWRULQJ�GDWD
7R�FUHDWH�D�QHZ�%ORE�FRQWDLQLQJ�WKH�GDWD�WR�EH�ZULWWHQ�

�� 'HFODUH�DQG�LQLWLDOL]H�D�%ORE�KDQGOH�

isc_blob_handle blob_handle; /* Declare a Blob handle. */

blob_handle = NULL; /* Set handle to NULL before using it */

�� 'HFODUH�DQG�LQLWLDOL]H�D�%ORE�,'�

ISC_QUAD blob_id; /* Declare a Blob ID. */

blob_id = NULL; /* Set handle to NULL before using it */

�� &UHDWH�D�QHZ�%ORE�E\�FDOOLQJ�isc_create_blob2()�

isc_create_blob2(

status_vector,

&db_handle,

&trans,

&blob_handle, /* set by this function to refer to the new Blob */

&blob_id, /* Blob ID set by this function */
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0, /* Blob Parameter Buffer length = 0; no filter will be used */

NULL /* NULL Blob Parameter Buffer, since no filter will be used */

);

7KLV�IXQFWLRQ�FUHDWHV�D�QHZ�%ORE��RSHQV�LW�IRU�ZULWH�DFFHVV��DQG�VHWV�EOREBKDQGOH�WR�SRLQW�
WR�WKH�QHZ�%ORE�

isc_create_blob2()�DOVR�DVVLJQV�WKH�%ORE�D�%ORE�,'��DQG�VHWV�EOREBLG�WR�SRLQW�WR�WKH�%ORE�
,'��1RWH�WKDW�EOREBLG�LV�WKH�YDULDEOH�SRLQWHG�WR�E\�WKH�VTOGDWD�ILHOG�RI�WKH�83'$7(�
VWDWHPHQW�LQSXW�SDUDPHWHU�WKDW�VSHFLILHV�WKH�%ORE�FROXPQ�WR�EH�XSGDWHG��7KXV��ZKHQ�WKH�
83'$7(�VWDWHPHQW�LV�H[HFXWHG��WKLV�QHZ�%ORE�ZLOO�EH�XVHG�WR�XSGDWH�WKH�%ORE�FROXPQ�

�� :ULWH�DOO�WKH�GDWD�WR�EH�ZULWWHQ�WR�WKH�%ORE�E\�PDNLQJ�D�VHULHV�RI�FDOOV�WR�
isc_put_segment()��7KH�IROORZLQJ�H[DPSOH�UHDGV�OLQHV�RI�GDWD��DQG�
FRQFDWHQDWHV�HDFK�WR�WKH�%ORE�UHIHUHQFHG�E\�EOREBKDQGOH���get_line()�UHDGV�WKH�
QH[W�OLQH�RI�GDWD�WR�EH�ZULWWHQ��

char *line;

unsigned short len;

. . .

line = get_line();

while (line)

{

len = strlen(line);

isc_put_segment(

status_vector,

&blob_handle,/* set by previous isc_create_blob2() */

len, /* length of buffer containing data to write */

line /* buffer containing data to write into Blob */

);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector);

return(1);

};

line = get_line();

};

�� &ORVH�WKH�%ORE�

isc_close_blob(status_vector, &blob_handle);

4 $VVRFLDWLQJ�WKH�QHZ�%ORE�ZLWK�WKH�%ORE�FROXPQ
([HFXWH�WKH�83'$7(�VWDWHPHQW�WR�DVVRFLDWH�WKH�QHZ�%ORE�ZLWK�WKH�%ORE�FROXPQ�LQ�WKH�URZ�
VHOHFWHG�E\�WKH�VWDWHPHQW�
API GUIDE 109



CHAPTER 7 WORKING WITH BLOB DATA
isc_dsql_execute_immediate(

status_vector,

&db_handle,

&trans,

0, /* indicates string to execute is null-terminated */

upd_str, /* UPDATE statement string to be executed */

1, /* XSQLDA version number */

in_sqlda /* XSQLDA supplying parameters to UPDATE statement */

);

Deleting a Blob
7KHUH�DUH�IRXU�ZD\V�WR�GHOHWH�D�%ORE�

g'HOHWH�WKH�URZ�FRQWDLQLQJ�WKH�%ORE��<RX�FDQ�XVH�'64/�WR�H[HFXWH�D�'(/(7(�VWDWHPHQW�
g 5HSODFH�WKH�%ORE�ZLWK�D�GLIIHUHQW�RQH��,I�D�%ORE�FROXPQ�FRQWDLQV�D�%ORE�,'��DQG�\RX�PRGLI\�
WKH�FROXPQ�WR�UHIHU�WR�D�GLIIHUHQW�%ORE��WKH�%ORE�UHIHUHQFHG�E\�WKH�SUHYLRXVO\�VWRUHG�%ORE�,'�
ZLOO�EH�GHOHWHG�GXULQJ�WKH�QH[W�JDUEDJH�FROOHFWLRQ�

g 5HVHW�WR�18//�WKH�FROXPQ�UHIHUULQJ�WR�WKH�%ORE��IRU�H[DPSOH��E\�XVLQJ�'64/�WR�H[HFXWH�D�
VWDWHPHQW�OLNH�WKH�IROORZLQJ�

UPDATE PROJECT SET PROJ_DESC = NULL WHERE PROJ_ID = "VBASE"

7KH�%ORE�UHIHUHQFHG�E\�WKH�SUHYLRXVO\�VWRUHG�%ORE�,'�ZLOO�EH�GHOHWHG�GXULQJ�WKH�QH[W�JDUEDJH�
FROOHFWLRQ�

g'LVFDUG�D�%ORE�DIWHU�LW�KDV�EHHQ�FUHDWHG�EXW�EHIRUH�LW�KDV�EHHQ�DVVRFLDWHG�ZLWK�D�SDUWLFXODU�
FROXPQ�RI�D�WDEOH�URZ��8VH�WKH�isc_cancel_blob()�IXQFWLRQ��DV�LQ�

isc_cancel_blob(status_vector, &blob_handle);

Requesting information about an open Blob
$IWHU�DQ�DSSOLFDWLRQ�RSHQV�D�%ORE��LW�FDQ�REWDLQ�LQIRUPDWLRQ�DERXW�WKH�%ORE��7KH�
isc_blob_info()�FDOO�HQDEOHV�DQ�DSSOLFDWLRQ�WR�TXHU\�IRU�%ORE�LQIRUPDWLRQ�VXFK�DV�WKH�WRWDO�
QXPEHU�RI�VHJPHQWV�LQ�WKH�%ORE��RU�WKH�OHQJWK��LQ�E\WHV��RI�WKH�ORQJHVW�VHJPHQW�
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,Q�DGGLWLRQ�WR�D�SRLQWHU�WR�WKH�HUURU�VWDWXV�YHFWRU�DQG�D�%ORE�KDQGOH��isc_blob_info()�UHTXLUHV�
WZR�DSSOLFDWLRQ�SURYLGHG�EXIIHUV��DQ�LWHP�OLVW�EXIIHU��ZKHUH�WKH�DSSOLFDWLRQ�VSHFLILHV�WKH�
LQIRUPDWLRQ�LW�QHHGV��DQG�D�UHVXOW�EXIIHU��ZKHUH�,QWHU%DVH�UHWXUQV�WKH�UHTXHVWHG�LQIRUPDWLRQ��
$Q�DSSOLFDWLRQ�SRSXODWHV�WKH�LWHP�OLVW�EXIIHU�ZLWK�LQIRUPDWLRQ�UHTXHVWV�SULRU�WR�FDOOLQJ�
isc_blob_info()��DQG�SDVVHV�LW�ERWK�D�SRLQWHU�WR�WKH�LWHP�OLVW�EXIIHU��DQG�WKH�VL]H��LQ�E\WHV��RI�
WKDW�EXIIHU�

7KH�DSSOLFDWLRQ�PXVW�DOVR�FUHDWH�D�UHVXOW�EXIIHU�ODUJH�HQRXJK�WR�KROG�WKH�LQIRUPDWLRQ�
UHWXUQHG�E\�,QWHU%DVH��,W�SDVVHV�ERWK�D�SRLQWHU�WR�WKH�UHVXOW�EXIIHU��DQG�WKH�VL]H��LQ�E\WHV��RI�
WKDW�EXIIHU�WR�isc_blob_info()��,I�,QWHU%DVH�DWWHPSWV�WR�SDVV�EDFN�PRUH�LQIRUPDWLRQ�WKDQ�
FDQ�ILW�LQ�WKH�UHVXOW�EXIIHU��LW�SXWV�WKH�YDOXH��LVFBLQIRBWUXQFDWHG��GHILQHG�LQ�LEDVH�K��LQ�WKH�ILQDO�
E\WH�RI�WKH�UHVXOW�EXIIHU�

Item-list buffer items and result buffer values
7KH�LWHP�OLVW�EXIIHU�LV�D�FKDU�DUUD\�LQWR�ZKLFK�LV�SODFHG�D�VHTXHQFH�RI�E\WH�YDOXHV��RQH�SHU�
UHTXHVWHG�LWHP�RI�LQIRUPDWLRQ��(DFK�E\WH�LV�DQ�LWHP�W\SH��VSHFLI\LQJ�WKH�NLQG�RI�LQIRUPDWLRQ�
GHVLUHG��&RPSLOH�WLPH�FRQVWDQWV�IRU�DOO�LWHP�W\SHV�DUH�GHILQHG�LQ�LEDVH�K�

#define isc_info_blob_num_segments        4

#define isc_info_blob_max_segment         5

#define isc_info_blob_total_length        6

#define isc_info_blob_type              7

7KH�UHVXOW�EXIIHU�UHWXUQV�D�VHULHV�RI�FOXVWHUV�RI�LQIRUPDWLRQ��RQH�SHU�LWHP�UHTXHVWHG��(DFK�
FOXVWHU�FRQVLVWV�RI�WKUHH�SDUWV�

�� $�RQH�E\WH�LWHP�W\SH��(DFK�LV�WKH�VDPH�DV�RQH�RI�WKH�LWHP�W\SHV�LQ�WKH�LWHP�OLVW�
EXIIHU�

�� $���E\WH�QXPEHU�VSHFLI\LQJ�WKH�QXPEHU�RI�E\WHV�WKDW�IROORZ�LQ�WKH�UHPDLQGHU�RI�
WKH�FOXVWHU�

�� $�YDOXH��VWRUHG�LQ�D�YDULDEOH�QXPEHU�RI�E\WHV��ZKRVH�LQWHUSUHWDWLRQ�GHSHQGV�RQ�
WKH�LWHP�W\SH�

$�FDOOLQJ�SURJUDP�LV�UHVSRQVLEOH�IRU�LQWHUSUHWLQJ�WKH�FRQWHQWV�RI�WKH�UHVXOW�EXIIHU�DQG�IRU�
GHFLSKHULQJ�HDFK�FOXVWHU�DV�DSSURSULDWH�

7KH�FOXVWHUV�UHWXUQHG�WR�WKH�UHVXOW�EXIIHU�DUH�QRW�DOLJQHG��)XUWKHUPRUH��DOO�QXPEHUV�DUH�
UHSUHVHQWHG�LQ�D�JHQHULF�IRUPDW��ZLWK�WKH�OHDVW�VLJQLILFDQW�E\WH�ILUVW��DQG�WKH�PRVW�VLJQLILFDQW�
E\WH�ODVW��6LJQHG�QXPEHUV�KDYH�WKH�VLJQ�LQ�WKH�ODVW�E\WH��&RQYHUW�WKH�QXPEHUV�WR�D�GDWDW\SH�
QDWLYH�WR�\RXU�V\VWHP��LI�QHFHVVDU\��EHIRUH�LQWHUSUHWLQJ�WKHP��7KH�$3,�FDOO��
isc_vax_integer()��FDQ�EH�XVHG�WR�SHUIRUP�WKH�FRQYHUVLRQ�
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7KH�IROORZLQJ�WDEOH�OLVWV�LWHPV�DERXW�ZKLFK�LQIRUPDWLRQ�FDQ�EH�UHTXHVWHG�DQG�UHWXUQHG��DQG�
WKH�YDOXHV�UHSRUWHG�

,Q�DGGLWLRQ�WR�WKH�LQIRUPDWLRQ�,QWHU%DVH�UHWXUQV�LQ�UHVSRQVH�WR�D�UHTXHVW��,QWHU%DVH�FDQ�DOVR�
UHWXUQ�RQH�RU�PRUH�RI�WKH�IROORZLQJ�VWDWXV�PHVVDJHV�WR�WKH�UHVXOW�EXIIHU��(DFK�VWDWXV�PHVVDJH�
LV�RQH�XQVLJQHG�E\WH�LQ�OHQJWK�

isc_blob_info( ) call example
7KH�IROORZLQJ�FRGH�UHTXHVWV�WKH�QXPEHU�RI�VHJPHQWV�DQG�WKH�PD[LPXP�VHJPHQW�VL]H�IRU�D�
%ORE�DIWHU�LW�LV�RSHQHG��WKHQ�H[DPLQHV�WKH�UHVXOW�EXIIHU�

char blob_items[] = {

isc_info_blob_max_segment, isc_info_blob_num_segments};

char res_buffer[20], *p, item;

short length;

SLONG max_size = 0L, num_segments = 0L;

ISC_STATUS status_vector[20];

isc_open_blob2(

status_vector,

&db_handle, /* database handle, set by isc_attach_database() */

&tr_handle, /* transaction handle, set by isc_start_transaction() */

Request and return item Return value

isc_info_blob_num_segments Total number of segments

isc_info_blob_max_segment Length of the longest segment

isc_info_blob_total_length Total size, in bytes, of Blob

isc_info_blob_type Type of Blob (0: segmented, or 1: stream)

TABLE 7.2 Blob request and return items

Item Description

isc_info_end End of the messages

isc_info_truncated Result buffer is too small to hold any more requested information

isc_info_error Requested information is unavailable. Check the status vector for an 
error code and message

TABLE 7.3 Status message return items
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&blob_handle,  /* set by this function to refer to the Blob */

&blob_id, /* Blob ID of the Blob to open */

0, /* BPB length = 0; no filter will be used */

NULL /* NULL BPB, since no filter will be used */

);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector);

return(1);

}

isc_blob_info(

status_vector,

&blob_handle, /* Set in isc_open_blob2() call above. */

sizeof(blob_items),/* Length of item-list buffer. */

blob_items, /* Item-list buffer. */

sizeof(res_buffer),/* Length of result buffer. */

res_buffer /* Result buffer */

);

if (status_vector[0] == 1 && status_vector[1])

{

/* An error occurred. */

isc_print_status(status_vector);

isc_close_blob(status_vector, &blob_handle);

return(1);

};

/* Extract the values returned in the result buffer. */

for (p = res_buffer; *p != isc_info_end ;)

{

item = *p++

length = (short)isc_vax_integer(p, 2);

p += 2;

switch (item)

{

case isc_info_blob_max_segment: 

max_size = isc_vax_integer(p, length);

break;

case isc_info_blob_num_segments:

num_segments = isc_vax_integer(p, length);

break;

case isc_info_truncated:

/* handle error */

break;

default:

break;
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}

p += length;

};

Blob descriptors
$�%ORE�GHVFULSWRU�LV�XVHG�WR�SURYLGH�G\QDPLF�DFFHVV�WR�%ORE�LQIRUPDWLRQ��)RU�H[DPSOH��LW�FDQ�
EH�XVHG�WR�VWRUH�LQIRUPDWLRQ�DERXW�%ORE�GDWD�IRU�ILOWHULQJ��FRQYHUVLRQ��SXUSRVHV��VXFK�DV�
FKDUDFWHU�VHW�LQIRUPDWLRQ�IRU�WH[W�%ORE�GDWD�DQG�VXEW\SH�LQIRUPDWLRQ�IRU�WH[W�DQG�QRQ�WH[W�
%ORE�GDWD��7ZR�%ORE�GHVFULSWRUV�DUH�QHHGHG�ZKHQHYHU�D�ILOWHU�ZLOO�EH�XVHG�ZKHQ�ZULWLQJ�WR�RU�
UHDGLQJ�IURP�D�%ORE��RQH�WR�GHVFULEH�WKH�ILOWHU�VRXUFH�GDWD��DQG�WKH�RWKHU�WR�GHVFULEH�WKH�
WDUJHW��

$�%ORE�GHVFULSWRU�LV�D�VWUXFWXUH�GHILQHG�LQ�WKH�LEDVH�K�KHDGHU�ILOH�DV�IROORZV�

typedef struct {

    short blob_desc_subtype; /* type of Blob data */

    short blob_desc_charset; /* character set */

    short blob_desc_segment_size; /* segment size */

    unsigned char blob_desc_field_name [32]; /* Blob column name */

    unsigned char blob_desc_relation_name [32]; /* table name */

} ISC_Blob_DESC;

)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�FKDUDFWHU�VHWV�UHFRJQL]HG�E\�,QWHU%DVH��VHH�WKH�/DQJXDJH�
5HIHUHQFH�

7KH�VHJPHQW�VL]H�RI�D�%ORE�LV�WKH�PD[LPXP�QXPEHU�RI�E\WHV�WKDW�DQ�DSSOLFDWLRQ�LV�H[SHFWHG�
WR�ZULWH�WR�RU�UHDG�IURP�WKH�%ORE��<RX�FDQ�XVH�WKLV�VL]H�WR�DOORFDWH�\RXU�RZQ�EXIIHUV�

7KH�EOREBGHVFBUHODWLRQBQDPH�DQG�EOREBGHVFBILHOGBQDPH�ILHOGV�FRQWDLQ�QXOO�
WHUPLQDWHG�VWULQJV�

Populating a Blob descriptor
7KHUH�DUH�IRXU�SRVVLEOH�ZD\V�WR�SRSXODWH�D�%ORE�GHVFULSWRU��<RX�FDQ�GR�VR�E\�

g &DOOLQJ�isc_blob_default_desc()��7KLV�VWRUHV�GHIDXOW�YDOXHV�LQWR�WKH�GHVFULSWRU�ILHOGV��7KH�
GHIDXOW�VXEW\SH�LV����7(;7���VHJPHQW�VL]H�LV����E\WHV��DQG�FKDUVHW�LV�WKH�GHIDXOW�FKDUVHW�IRU�
\RXU�SURFHVV�

g &DOOLQJ�isc_blob_lookup_desc()��7KLV�DFFHVVHV�WKH�GDWDEDVH�V\VWHP�PHWDGDWD�WDEOHV�WR�ORRN�
XS�DQG�FRS\�LQIRUPDWLRQ�IRU�WKH�VSHFLILHG�%ORE�FROXPQ�LQWR�WKH�GHVFULSWRU�ILHOGV�
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g &DOOLQJ�isc_blob_set_desc()��7KLV�LQLWLDOL]HV�WKH�GHVFULSWRU�IURP�SDUDPHWHUV�\RX�FDOO�LW�ZLWK��
UDWKHU�WKDQ�DFFHVVLQJ�WKH�GDWDEDVH�PHWDGDWD�

g 6HWWLQJ�WKH�GHVFULSWRU�ILHOGV�GLUHFWO\�

7KH�IROORZLQJ�H[DPSOH�FDOOV�isc_blob_lookup_desc()�WR�ORRN�XS�WKH�FXUUHQW�VXEW\SH�DQG�
FKDUDFWHU�VHW�LQIRUPDWLRQ�IRU�D�%ORE�FROXPQ�QDPHG�352-B'(6&�LQ�D�WDEOH�QDPHG�352-(&7��
,W�VWRUHV�WKH�LQIRUPDWLRQ�LQWR�WKH�VRXUFH�GHVFULSWRU��IURPBGHVF�

isc_blob_lookup_desc (

status_vector,

&db_handle; /* Set by previous isc_attach_database() call. */

&tr_handle, /* Set by previous isc_start_transaction() call. */

"PROJECT", /* Table name. */

"PROJ_DESC", /* Column name. */

&from_desc, /* Blob descriptor filled in by this function call. */

&global /* Global column name, returned by this function. */

) 

)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�XVDJH�RI�%ORE�GHVFULSWRUV�LQ�DSSOLFDWLRQV�WKDW�UHTXHVW�GDWD�
ILOWHULQJ��DQG�IRU�IXUWKHU�H[DPSOHV�RI�SRSXODWLQJ�%ORE�GHVFULSWRUV��VHH�́ :ULWLQJ�DQ�DSSOLFDWLRQ�
WKDW�UHTXHVWV�ILOWHULQJµ�RQ�SDJH ����

Filtering Blob data
$�%ORE�ILOWHU�LV�D�URXWLQH�WKDW�WUDQVODWHV�%ORE�GDWD�IURP�RQH�VXEW\SH�WR�DQRWKHU�

,QWHU%DVH�LQFOXGHV�D�VHW�RI�VSHFLDO�LQWHUQDO�%ORE�ILOWHUV�WKDW�FRQYHUW�IURP�VXEW\SH���
�XQVWUXFWXUHG�GDWD��WR�VXEW\SH����7(;7���DQG�IURP�VXEW\SH���WR�VXEW\SH����

,Q�DGGLWLRQ�WR�XVLQJ�WKHVH�VWDQGDUG�ILOWHUV��\RX�FDQ�ZULWH�\RXU�RZQ�H[WHUQDO�ILOWHUV�WR�SURYLGH�
VSHFLDO�GDWD�WUDQVODWLRQ��)RU�H[DPSOH��\RX�PLJKW�GHYHORS�D�ILOWHU�WR�FRQYHUW�RQH�LPDJH�IRUPDW�
WR�DQRWKHU��IRU�LQVWDQFH�WR�GLVSOD\�WKH�VDPH�LPDJH�RQ�PRQLWRUV�ZLWK�GLIIHUHQW�UHVROXWLRQV��2U�
\RX�PLJKW�FRQYHUW�D�ELQDU\�%ORE�WR�SODLQ�WH[W�DQG�EDFN�DJDLQ�WR�EH�DEOH�WR�PRYH�WKH�ILOH�PRUH�
HDVLO\�IURP�RQH�V\VWHP�WR�DQRWKHU�

,I�\RX�GHILQH�ILOWHUV��\RX�FDQ�DVVLJQ�WKHP�VXEW\SH�LGHQWLILHUV�IURP�²�������WR�²��

7KH�IROORZLQJ�VHFWLRQV�SURYLGH�DQ�RYHUYLHZ�RI�KRZ�WR�ZULWH�%ORE�ILOWHUV��IROORZHG�E\�GHWDLOV�
RI�KRZ�WR�ZULWH�DQ�DSSOLFDWLRQ�WKDW�UHTXLUHV�ILOWHULQJ��)RU�PRUH�LQIRUPDWLRQ�DERXW�ZULWLQJ�
%ORE�ILOWHUV��VHH�WKH�3URJUDPPHU·V�*XLGH�

Note %ORE�ILOWHUV�DUH�DYDLODEOH�IRU�GDWDEDVHV�UHVLGLQJ�RQ�DOO�,QWHU%DVH�VHUYHU�SODWIRUPV�H[FHSW�
1HW:DUH��ZKHUH�%ORE�ILOWHUV�FDQQRW�EH�FUHDWHG�RU�XVHG�
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Using your own filters
8QOLNH�WKH�VWDQGDUG�,QWHU%DVH�ILOWHUV�WKDW�FRQYHUW�EHWZHHQ�VXEW\SH���DQG�VXEW\SH����DQ�
H[WHUQDO�%ORE�ILOWHU�LV�JHQHUDOO\�SDUW�RI�D�OLEUDU\�RI�URXWLQHV�\RX�FUHDWH�DQG�OLQN�WR�DQ�
DSSOLFDWLRQ�

<RX�FDQ�ZULWH�%ORE�ILOWHUV�LQ�&�RU�3DVFDO��RU�DQ\�ODQJXDJH�WKDW�FDQ�EH�FDOOHG�IURP�&���7R�XVH�
\RXU�RZQ�ILOWHUV��IROORZ�WKHVH�VWHSV�

�� 'HFLGH�ZKLFK�ILOWHUV�\RX�QHHG�WR�ZULWH�

�� :ULWH�WKH�ILOWHUV�LQ�D�KRVW�ODQJXDJH�

�� %XLOG�D�VKDUHG�ILOWHU�OLEUDU\�

�� 0DNH�WKH�ILOWHU�OLEUDU\�DYDLODEOH�

�� 'HILQH�WKH�ILOWHUV�WR�WKH�GDWDEDVH�

�� :ULWH�DQ�DSSOLFDWLRQ�WKDW�UHTXHVWV�ILOWHULQJ�

6WHSV�QXPEHUHG�������DQG���DUH�GHVFULEHG�LQ�JUHDWHU�GHWDLO�LQ�WKH�IROORZLQJ�VHFWLRQV�

Declaring an external Blob filter to the database
7R�GHFODUH�DQ�H[WHUQDO�ILOWHU�WR�D�GDWDEDVH��XVH�WKH�'(&/$5(�),/7(5�VWDWHPHQW��)RU�H[DPSOH��
WKH�IROORZLQJ�VWDWHPHQW�GHFODUHV�WKH�ILOWHU��6$03/(�

DECLARE FILTER SAMPLE

INPUT TYPE –1 OUTPUT_TYPE –2

ENTRY POINT "FilterFunction"

MODULE_NAME "filter.dll";

,Q�WKH�H[DPSOH��WKH�ILOWHU·V�LQSXW�VXEW\SH�LV�GHILQHG�DV�²��DQG�LWV�RXWSXW�VXEW\SH�DV�
²���,I�VXEW\SH�²��VSHFLILHV�ORZHUFDVH�WH[W��DQG�VXEW\SH�²��XSSHUFDVH�WH[W��WKHQ�WKH�SXUSRVH�
RI�ILOWHU�6$03/(�ZRXOG�EH�WR�WUDQVODWH�%ORE�GDWD�IURP�ORZHUFDVH�WH[W�WR�XSSHUFDVH�WH[W�

7KH�(175<B32,17�DQG�02'8/(B1$0(�SDUDPHWHUV�VSHFLI\�WKH�H[WHUQDO�URXWLQH�WKDW�
,QWHU%DVH�FDOOV�ZKHQ�WKH�ILOWHU�LV�LQYRNHG��7KH�02'8/(B1$0(�SDUDPHWHU�VSHFLILHV�ILOWHU�GOO��
WKH�G\QDPLF�OLQN�OLEUDU\�FRQWDLQLQJ�WKH�ILOWHU·V�H[HFXWDEOH�FRGH��7KH�(175<B32,17�
SDUDPHWHU�VSHFLILHV�WKH�HQWU\�SRLQW�LQWR�WKH�'//��$OWKRXJK�WKH�H[DPSOH�VKRZV�RQO\�D�VLPSOH�
ILOH�QDPH��LW�LV�JRRG�SUDFWLFH�WR�VSHFLI\�D�IXOO\�TXDOLILHG�SDWK�QDPH��VLQFH�XVHUV�RI�\RXU�
DSSOLFDWLRQ�QHHG�WR�ORDG�WKH�ILOH�
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Writing an external Blob filter
,I�\RX�FKRRVH�WR�ZULWH�\RXU�RZQ�ILOWHUV��\RX�PXVW�KDYH�D�GHWDLOHG�XQGHUVWDQGLQJ�RI�WKH�
GDWDW\SHV�\RX�SODQ�WR�WUDQVODWH��,QWHU%DVH�GRHV�QRW�GR�VWULFW�GDWDW\SH�FKHFNLQJ�RQ�%ORE�GDWD��
LW�LV�\RXU�UHVSRQVLELOLW\�

4 'HILQLQJ�WKH�ILOWHU�IXQFWLRQ
:KHQ�ZULWLQJ�D�ILOWHU��\RX�PXVW�LQFOXGH�DQ�HQWU\�SRLQW��NQRZQ�DV�D�ILOWHU�IXQFWLRQ��LQ�WKH�
GHFODUDWLRQ�VHFWLRQ�RI�WKH�SURJUDP��,QWHU%DVH�FDOOV�WKH�ILOWHU�IXQFWLRQ�ZKHQ�DQ�DSSOLFDWLRQ�
SHUIRUPV�D�%ORE�DFFHVV�RSHUDWLRQ�RQ�D�%ORE�VSHFLILHG�WR�XVH�WKH�ILOWHU��$OO�FRPPXQLFDWLRQ�
EHWZHHQ�,QWHU%DVH�DQG�WKH�ILOWHU�LV�WKURXJK�WKH�ILOWHU�IXQFWLRQ��7KH�ILOWHU�IXQFWLRQ�LWVHOI�PD\�
FDOO�RWKHU�IXQFWLRQV�WKDW�FRPSULVH�WKH�ILOWHU�H[HFXWDEOH�

<RX�GHFODUH�WKH�QDPH�RI�WKH�ILOWHU�IXQFWLRQ�DQG�WKH�QDPH�RI�WKH�ILOWHU�H[HFXWDEOH�ZLWK�WKH�
(175<B32,17�DQG�02'8/(B1$0(�SDUDPHWHUV�RI�WKH�'(&/$5(�),/7(5�VWDWHPHQW�

$�ILOWHU�IXQFWLRQ�PXVW�KDYH�WKH�IROORZLQJ�GHFODUDWLRQ�FDOOLQJ�VHTXHQFH�

filter_function_name(short action, isc_blob_ctl control);

7KH�SDUDPHWHU��DFWLRQ��LV�RQH�RI�HLJKW�SRVVLEOH�DFWLRQ�PDFUR�GHILQLWLRQV��DQG�WKH�SDUDPHWHU��
FRQWURO��LV�DQ�LQVWDQFH�RI�WKH�LVFBEOREBFWO�%ORE�FRQWURO�VWUXFWXUH��GHILQHG�LQ�WKH�,QWHU%DVH�KHDGHU�
ILOH��LEDVH�K��7KHVH�SDUDPHWHUV�DUH�GLVFXVVHG�ODWHU�LQ�WKLV�FKDSWHU�

7KH�IROORZLQJ�OLVWLQJ�RI�D�VNHOHWRQ�ILOWHU�GHFODUHV�WKH�ILOWHU�IXQFWLRQ��MSHJBILOWHU�

#include <ibase.h>

#define SUCCESS 0

#define FAILURE 1

ISC_STATUS jpeg_filter(short action, isc_blob_ctl control)

{

ISC_STATUS status = SUCCESS;

switch (action)

{

case isc_blob_filter_open:

. . .

break;

case isc_blob_filter_get_segment:

. . .

break;

case isc_blob_filter_create:

. . .

break;

case isc_blob_filter_put_segment:

. . .
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break;

case isc_blob_filter_close:

. . .

break;

case isc_blob_filter_alloc:

. . .

break;

case isc_blob_filter_free:

. . .

break;

case isc_blob_filter_seek:

. . .

break;

default:

. . .

break;

}

return status;

}

,QWHU%DVH�SDVVHV�RQH�RI�HLJKW�SRVVLEOH�DFWLRQV�WR�WKH�ILOWHU�IXQFWLRQ��MSHJBILOWHU��E\�ZD\�RI�WKH�
DFWLRQ�SDUDPHWHU��DQG�DOVR�SDVVHV�DQ�LQVWDQFH�RI�WKH�%ORE�FRQWURO�VWUXFWXUH��LVFBEOREBFWO��E\�ZD\�
RI�WKH�SDUDPHWHU��FRQWURO�

7KH�HOOLSVHV��«��LQ�WKH�SUHYLRXV�OLVWLQJ�UHSUHVHQW�FRGH�WKDW�SHUIRUPV�VRPH�RSHUDWLRQV�EDVHG�
RQ�HDFK�DFWLRQ��RU�HYHQW��WKDW�LV�OLVWHG�LQ�WKH�FDVH�VWDWHPHQW��0RVW�RI�WKH�DFWLRQV�FRUUHVSRQG�
WR�$3,�IXQFWLRQV�FDOOHG�E\�DQ�DSSOLFDWLRQ��)RU�PRUH�LQIRUPDWLRQ�UHJDUGLQJ�WKH�W\SHV�RI�FRGH�
WR�ZULWH�IRU�HDFK�DFWLRQ��VHH�WKH�3URJUDPPHU·V�*XLGH�

4 'HILQLQJ�WKH�%ORE�FRQWURO�VWUXFWXUH
7KH�LVFBEOREBFWO�%ORE�FRQWURO�VWUXFWXUH�SURYLGHV�WKH�IXQGDPHQWDO�PHWKRG�RI�GDWD�H[FKDQJH�
EHWZHHQ�,QWHU%DVH�DQG�D�ILOWHU��

7KH�%ORE�FRQWURO�VWUXFWXUH�LV�GHILQHG�DV�D�W\SHGHI��LVFBEOREBFWO��LQ�LEDVH�K��DV�IROORZV�

typedef struct isc_blob_ctl {

ISC_STATUS (*ctl_source)();

/* Internal InterBase Blob access routine. */

struct isc_blob_ctl *ctl_source_handle;

/* Instance of isc_blob_ctl to pass to

internal InterBase Blob access routine. */

short ctl_to_sub_type;/* Target subtype. */

short ctl_from_sub_type;/* Source subtype. */

unsigned short ctl_buffer_length; /* Length of ctl_buffer. */

unsigned short ctl_segment_length; /* Length of current segment. */
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unsigned short ctl_bpb_length; /* Blob parameter buffer length. */

char *ctl_bpb; /* Pointer to Blob parameter buffer. */

unsigned char *ctl_buffer; /* Pointer to segment buffer. */

ISC_LONG ctl_max_segment; /* Length of longest Blob segment. */

ISC_LONG ctl_number_segments; /* Total number of segments. */

ISC_LONG ctl_total_length; /* Total length of Blob. */

ISC_STATUS *ctl_status;/* Pointer to status vector. */

long ctl_data[8]; /* Application-specific data. */

} *ISC_Blob_CTL;

7KH�SXUSRVH�RI�FHUWDLQ�LVFBEOREBFWO�ILHOGV�GHSHQG�RQ�WKH�DFWLRQ�EHLQJ�SHUIRUPHG�

)RU�H[DPSOH��ZKHQ�DQ�DSSOLFDWLRQ�FDOOV�WKH�isc_put_segment() $3,�IXQFWLRQ��,QWHU%DVH�
SDVVHV�DQ�LVFBEOREBILOWHUBSXWBVHJPHQW�DFWLRQ�WR�WKH�ILOWHU�IXQFWLRQ��7KH�EXIIHU�SRLQWHG�WR�E\�WKH�
FWOBEXIIHU�ILHOG�RI�WKH�FRQWURO�VWUXFWXUH�SDVVHG�WR�WKH�ILOWHU�IXQFWLRQ�FRQWDLQV�WKH�VHJPHQW�GDWD�
WR�EH�ZULWWHQ��DV�VSHFLILHG�E\�WKH�DSSOLFDWLRQ�LQ�LWV�FDOO�WR�isc_put_segment()��%HFDXVH�WKH�
EXIIHU�FRQWDLQV�LQIRUPDWLRQ�SDVVHG�LQWR�WKH�ILOWHU�IXQFWLRQ��LW�LV�FDOOHG�DQ�,1�ILHOG��7KH�ILOWHU�
IXQFWLRQ�VKRXOG�LQFOXGH�LQVWUXFWLRQV�LQ�WKH�FDVH�VWDWHPHQW�XQGHU�WKH�LVFBEOREBILOWHUBSXWBVHJPHQW�
FDVH�IRU�SHUIRUPLQJ�WKH�ILOWHULQJ�DQG�WKHQ�SDVVLQJ�WKH�GDWD�RQ�IRU�ZULWLQJ�WR�WKH�GDWDEDVH��7KLV�
FDQ�EH�GRQH�E\�FDOOLQJ�WKH�
FWOBVRXUFH�LQWHUQDO�,QWHU%DVH�%ORE�DFFHVV�URXWLQH��)RU�PRUH�
LQIRUPDWLRQ�DERXW�FWOBVRXUFH��VHH�WKH�3URJUDPPHU·V�*XLGH�

2Q�WKH�RWKHU�KDQG��ZKHQ�DQ�DSSOLFDWLRQ�FDOOV�WKH�isc_get_segment()�$3,�IXQFWLRQ��WKH�
EXIIHU�SRLQWHG�WR�E\�FWOBEXIIHU�LQ�WKH�FRQWURO�VWUXFWXUH�SDVVHG�WR�D�ILOWHU�IXQFWLRQ�LV�HPSW\��,Q�
WKLV�VLWXDWLRQ��,QWHU%DVH�SDVVHV�DQ�LVFBEOREBILOWHUBJHWBVHJPHQW�DFWLRQ�WR�WKH�ILOWHU�IXQFWLRQ��7KH�
ILOWHU�IXQFWLRQ�LVFBEOREBILOWHUBJHWBVHJPHQW�DFWLRQ�KDQGOLQJ�VKRXOG�LQFOXGH�LQVWUXFWLRQV�IRU�ILOOLQJ�
FWOBEXIIHU�ZLWK�VHJPHQW�GDWD�IURP�WKH�GDWDEDVH�WR�UHWXUQ�WR�WKH�DSSOLFDWLRQ��7KLV�FDQ�EH�GRQH�
E\�FDOOLQJ�WKH�
FWOBVRXUFH�LQWHUQDO�,QWHU%DVH�%ORE�DFFHVV�URXWLQH��,Q�WKLV�FDVH��EHFDXVH�WKH�
EXIIHU�LV�XVHG�IRU�ILOWHU�IXQFWLRQ�RXWSXW��LW�LV�FDOOHG�DQ�287�ILHOG�
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7KH�IROORZLQJ�WDEOH�GHVFULEHV�HDFK�RI�WKH�ILHOGV�LQ�WKH�LVFBEOREBFWO�%ORE�FRQWURO�VWUXFWXUH��DQG�
ZKHWKHU�WKH\�DUH�XVHG�IRU�ILOWHU�IXQFWLRQ�LQSXW��,1���RU�RXWSXW��287��

Field name Description

(*ctl_source)() Pointer to the internal InterBase Blob access routine (IN)

*ctl_source_handle Pointer to an instance of isc_blob_ctl to be passed to the internal InterBase Blob 
access routine (IN)

ctl_to_sub_type Target subtype: information field provided to support multi-purpose filters that can 
perform more than one kind of translation; this field and the next one enable such 
a filter to decide which translation to perform (IN)

ctl_from_sub_type Source subtype: information field provided to support multi-purpose filters that can 
perform more than one kind of translation; this field and the previous one enable 
such a filter to decide which translation to perform (IN)

ctl_buffer_length For isc_blob_filter_put_segment, field is an IN field that contains the length of the 
segment data contained in ctl_buffer

For isc_blob_filter_get_segment, field is an IN field set to the size of the buffer 
pointed at by ctl_buffer, which is used to store the retrieved Blob data

ctl_segment_length Length of current segment. For isc_blob_filter_put_segment, field is not used

For isc_blob_filter_get_segment, field is an OUT field set to the size of the retrieved 
segment (or partial segment, in the case when the buffer length ctl_buffer_length 
is less than the actual segment length)

ctl_bpb_length Length of the Blob parameter buffer

*ctl_bpb Pointer to the Blob parameter buffer

*ctl_buffer Pointer to segment buffer. For isc_blob_filter_put_segment, field is an IN field that 
contains the segment data

For isc_blob_filter_get_segment, field is an OUT field the filter function fills with 
segment data for return to the application

TABLE 7.4 isc_blob_ctl structure field descriptions
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4 3URJUDPPLQJ�ILOWHU�IXQFWLRQ�DFWLRQV
:KHQ�DQ�DSSOLFDWLRQ�LQYRNHV�D�%ORE�$3,�IXQFWLRQ�RQ�D�%ORE�WR�EH�ILOWHUHG��,QWHU%DVH�SDVVHV�
D�FRUUHVSRQGLQJ�DFWLRQ�PHVVDJH�WR�WKH�ILOWHU�IXQFWLRQ�E\�ZD\�RI�WKH�DFWLRQ�SDUDPHWHU��7KHUH�
DUH�HLJKW�SRVVLEOH�DFWLRQV��7KH�IROORZLQJ�DFWLRQ�PDFUR�GHILQLWLRQV�DUH�GHFODUHG�LQ�WKH�LEDVH�K�
ILOH�

#define isc_blob_filter_open 0

#define isc_blob_filter_get_segment 1

#define isc_blob_filter_close 2

#define isc_blob_filter_create 3

#define isc_blob_filter_put_segment 4

#define isc_blob_filter_alloc 5

#define isc_blob_filter_free 6

#define isc_blob_filter_seek 7

ctl_max_segment Length, in bytes, of the longest segment in the Blob. Initial value is 0. The filter 
function sets this field. This field is information only.

ctl_number_segments Total number of segments in the Blob. Initial value is 0. The filter function sets this 
field. This field is information only.

ctl_total_length Total length, in bytes, of the Blob. Initial value is 0. The filter function sets this field. 
This field is information only.

*ctl_status Pointer to InterBase status vector. (OUT)

ctl_data [8] 8-element array of application-specific data. Use this field to store resource pointers, 
such as memory pointers and file handles created by the isc_blob_filter_open 
handler, for example. Then, the next time the filter function is called, the resource 
pointers will be available for use. 
(IN/OUT)

Field name Description

TABLE 7.4 isc_blob_ctl structure field descriptions  (continued)
API GUIDE 121



CHAPTER 7 WORKING WITH BLOB DATA
7KH�IROORZLQJ�WDEOH�OLVWV�WKH�DFWLRQV��DQG�VSHFLILHV�ZKHQ�WKH�ILOWHU�IXQFWLRQ�LV�LQYRNHG�ZLWK�
HDFK�SDUWLFXODU�DFWLRQ��0RVW�RI�WKH�DFWLRQV�DUH�WKH�UHVXOW�RI�HYHQWV�WKDW�RFFXU�ZKHQ�DQ�
DSSOLFDWLRQ�LQYRNHV�D�%ORE�$3,�IXQFWLRQ�

7KLV�FRQFOXGHV�WKH�RYHUYLHZ�RI�ZULWLQJ�%ORE�ILOWHUV��)RU�GHWDLOHG�LQIRUPDWLRQ�DERXW�ILOWHUV�DQG�
KRZ�WR�SURJUDP�ILOWHU�IXQFWLRQ�DFWLRQV��DV�ZHOO�DV�D�UHIHUHQFH�WR�D�ILOWHU�DSSOLFDWLRQ�H[DPSOH��
VHH�WKH�3URJUDPPHU·V�*XLGH�

Writing an application that requests filtering
7R�UHTXHVW�ILOWHULQJ�RI�%ORE�GDWD�DV�LW�LV�UHDG�IURP�RU�ZULWWHQ�WR�D�%ORE��IROORZ�WKHVH�VWHSV�LQ�
\RXU�DSSOLFDWLRQ�

�� &UHDWH�D�%ORE�SDUDPHWHU�EXIIHU��%3%��VSHFLI\LQJ�WKH�VRXUFH�DQG�WDUJHW�VXEW\SHV��
DQG�RSWLRQDOO\�FKDUDFWHU�VHWV��IRU�7(;7�VXEW\SHV��

�� &DOO�HLWKHU�isc_open_blob2() RU isc_create_blob2()�WR�RSHQ�D�%ORE�IRU�UHDG�RU�
ZULWH�DFFHVV��UHVSHFWLYHO\��,Q�WKH�FDOO��SDVV�WKH�%3%��ZKRVH�LQIRUPDWLRQ�,QWHU%DVH�
ZLOO�XVH�WR�GHWHUPLQH�ZKLFK�ILOWHU�VKRXOG�EH�FDOOHG�

Action When filter is invoked with corresponding action

isc_blob_filter_open Invoked when an application calls isc_open_blob2()

isc_blob_filter_get_segmen
t

Invoked when an application calls isc_get_segment()

isc_blob_filter_close Invoked when an application calls isc_close_blob()

isc_blob_filter_create Invoked when an application calls isc_create_blob2()

isc_blob_filter_put_segmen
t

Invoked when an application calls isc_put_segment()

isc_blob_filter_alloc Invoked when InterBase initializes filter processing; not a result of a 
particular application action

isc_blob_filter_free Invoked when InterBase ends filter processing; not a result of a particular 
application action

isc_blob_filter_seek Reserved for internal filter use; not used by external filters

TABLE 7.5 Action constants
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4 8QGHUVWDQGLQJ�WKH�%ORE�SDUDPHWHU�EXIIHU
$�%ORE�SDUDPHWHU�EXIIHU��%3%��LV�QHHGHG�ZKHQHYHU�D�ILOWHU�ZLOO�EH�XVHG�ZKHQ�ZULWLQJ�WR�RU�
UHDGLQJ�IURP�D�%ORE�

7KH�%3%�LV�D�FKDU�DUUD\�YDULDEOH��VSHFLILFDOO\�GHFODUHG�LQ�DQ�DSSOLFDWLRQ��WKDW�FRQWDLQV�WKH�
VRXUFH�DQG�WDUJHW�VXEW\SHV��:KHQ�GDWD�LV�UHDG�IURP�RU�ZULWWHQ�WR�WKH�%ORE�DVVRFLDWHG�ZLWK�WKH�
%3%��,QWHU%DVH�ZLOO�DXWRPDWLFDOO\�LQYRNH�DQ�DSSURSULDWH�ILOWHU��EDVHG�RQ�WKH�VRXUFH�DQG�WDUJHW�
VXEW\SHV�VSHFLILHG�LQ�WKH�%3%�

,I�WKH�VRXUFH�DQG�WDUJHW�VXEW\SHV�DUH�ERWK����7(;7���DQG�WKH�%3%�DOVR�VSHFLILHV�GLIIHUHQW�
VRXUFH�DQG�WDUJHW�FKDUDFWHU�VHWV��WKHQ�ZKHQ�GDWD�LV�UHDG�IURP�RU�ZULWWHQ�WR�WKH�%ORE�DVVRFLDWHG�
ZLWK�WKH�%3%��,QWHU%DVH�ZLOO�DXWRPDWLFDOO\�FRQYHUW�HDFK�FKDUDFWHU�IURP�WKH�VRXUFH�WR�WKH�
WDUJHW�FKDUDFWHU�VHW�

$�%ORE�SDUDPHWHU�EXIIHU�FDQ�EH�JHQHUDWHG�LQ�RQH�RI�WZR�ZD\V�

�� ,QGLUHFWO\��WKURXJK�$3,�FDOOV�WR�FUHDWH�VRXUFH�DQG�WDUJHW�GHVFULSWRUV�DQG�WKHQ�
JHQHUDWH�WKH�%3%�IURP�WKH�LQIRUPDWLRQ�LQ�WKH�GHVFULSWRUV�

�� 'LUHFWO\�E\�SRSXODWLQJ�WKH�%3%�DUUD\�ZLWK�DSSURSULDWH�YDOXHV�

,I�\RX�JHQHUDWH�D�%3%�YLD�$3,�FDOOV��\RX�GR�QRW�QHHG�WR�NQRZ�WKH�IRUPDW�RI�WKH�%3%��%XW�LI�
\RX�ZLVK�WR�GLUHFWO\�JHQHUDWH�D�%3%��WKHQ�\RX�PXVW�NQRZ�WKH�IRUPDW�

%RWK�DSSURDFKHV�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV��7KH�IRUPDW�RI�WKH�%3%�LV�
GRFXPHQWHG�LQ�WKH�VHFWLRQ�DERXW�GLUHFWO\�SRSXODWLQJ�WKH�%3%�

GENERATING A BLOB PARAMETER BUFFER USING API CALLS

7R�JHQHUDWH�D�%3%�LQGLUHFWO\��XVH�$3,�FDOOV�WR�FUHDWH�VRXUFH�DQG�WDUJHW�%ORE�GHVFULSWRUV��DQG�
WKHQ�FDOO�isc_blob_gen_bpb()�WR�JHQHUDWH�WKH�%3%�IURP�WKH�LQIRUPDWLRQ�LQ�WKH�GHVFULSWRUV��
)ROORZ�WKHVH�VWHSV�

�� 'HFODUH�WZR�%ORE�GHVFULSWRUV��RQH�IRU�WKH�VRXUFH��DQG�WKH�RWKHU�IRU�WKH�WDUJHW��
)RU�H[DPSOH�

#include "ibase.h"

ISC_Blob_DESC from_desc, to_desc;

�� 6WRUH�DSSURSULDWH�LQIRUPDWLRQ�LQ�WKH�%ORE�GHVFULSWRUV��E\�FDOOLQJ�RQH�RI�WKH�
IXQFWLRQV�isc_blob_default_desc()��isc_blob_lookup_desc()��RU�
isc_blob_set_desc()��RU�E\�VHWWLQJ�WKH�GHVFULSWRU�ILHOGV�GLUHFWO\��7KH�IROORZLQJ�
H[DPSOH�ORRNV�XS�WKH�FXUUHQW�VXEW\SH�DQG�FKDUDFWHU�VHW�LQIRUPDWLRQ�IRU�D�%ORE�
FROXPQ�QDPHG�*8,'(%22.�LQ�D�WDEOH�QDPHG�7285,60��DQG�VWRUHV�LW�LQWR�WKH�
VRXUFH�GHVFULSWRU��IURPBGHVF��,W�WKHQ�VHWV�WKH�WDUJHW�GHVFULSWRU��WRBGHVF�WR�WKH�
GHIDXOW�VXEW\SH��7(;7��DQG�FKDUDFWHU�VHW��VR�WKDW�WKH�VRXUFH�GDWD�ZLOO�EH�
FRQYHUWHG�WR�SODLQ�WH[W��

isc_blob_lookup_desc (
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status_vector,

&db_handle; /* set in previous isc_attach_database() call */

&tr_handle, /* set in previous isc_start_transaction() call */

“TOURISM", /* table name */

"GUIDEBOOK", /* column name */

&from_desc, /* Blob descriptor filled in by this function call */

&global); 

if (status_vector[0] == 1 && status_vector[1])

{

/* process error */

isc_print_status(status_vector);

return(1);

};

isc_blob_default_desc (

&to_desc, /* Blob descriptor filled in by this function call */

"", /* NULL table name; it's not needed in this case */

""); /* NULL column name; it's not needed in this case */

)RU�PRUH�LQIRUPDWLRQ�DERXW�%ORE�GHVFULSWRUV��VHH�´%ORE�GHVFULSWRUVµ�RQ�SDJH ����

�� 'HFODUH�D�FKDUDFWHU�DUUD\�ZKLFK�ZLOO�EH�XVHG�DV�WKH�%3%��0DNH�VXUH�LW�LV�DW�OHDVW�
DV�ODUJH�DV�DOO�WKH�LQIRUPDWLRQ�WKDW�ZLOO�EH�VWRUHG�LQ�WKH�EXIIHU�

char bpb[20];

�� 'HFODUH�DQ�XQVLJQHG�VKRUW�YDULDEOH�LQWR�ZKLFK�,QWHU%DVH�ZLOO�VWRUH�WKH�DFWXDO�
OHQJWK�RI�WKH�%3%�GDWD�

unsigned short actual_bpb_length;

�� &DOO�isc_blob_gen_bpb()�WR�SRSXODWH�WKH�%3%�EDVHG�RQ�WKH�VRXUFH�DQG�WDUJHW�
%ORE�GHVFULSWRUV�SDVVHG�WR�isc_blob_gen_bpb()��)RU�H[DPSOH�

isc_blob_gen_bpb(

status_vector,

&to_desc, /* target Blob descriptor */

&from_desc, /* source Blob descriptor */

sizeof(bpb), /* length of BPB buffer */

bpb, /* buffer into which the generated BPB will be stored */

&actual_bpb_length /* actual length of generated BPB */

);

GENERATING A BLOB PARAMETER BUFFER DIRECTLY

,W�LV�SRVVLEOH�WR�JHQHUDWH�D�%3%�GLUHFWO\�
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$�%3%�FRQVLVWV�RI�WKH�IROORZLQJ�SDUWV�

�� $�E\WH�VSHFLI\LQJ�WKH�YHUVLRQ�RI�WKH�SDUDPHWHU�EXIIHU��DOZD\V�WKH�FRPSLOH�WLPH�
FRQVWDQW��LVFBESEBYHUVLRQ��

�� $�FRQWLJXRXV�VHULHV�RI�RQH�RU�PRUH�FOXVWHUV�RI�E\WHV��HDFK�GHVFULELQJ�D�VLQJOH�
SDUDPHWHU�

(DFK�FOXVWHU�FRQVLVWV�RI�WKH�IROORZLQJ�SDUWV�

�� $�RQH�E\WH�SDUDPHWHU�W\SH��7KHUH�DUH�FRPSLOH�WLPH�FRQVWDQWV�GHILQHG�IRU�DOO�WKH�
SDUDPHWHU�W\SHV��IRU�H[DPSOH��LVFBESEBWDUJHWBW\SH��

�� $�RQH�E\WH�QXPEHU�VSHFLI\LQJ�WKH�QXPEHU�RI�E\WHV�WKDW�IROORZ�LQ�WKH�UHPDLQGHU�
RI�WKH�FOXVWHU�

�� $�YDULDEOH�QXPEHU�RI�E\WHV��ZKRVH�LQWHUSUHWDWLRQ�GHSHQGV�RQ�WKH�SDUDPHWHU�
W\SH�

Note $OO�QXPEHUV�LQ�WKH�%ORE�SDUDPHWHU�EXIIHU�PXVW�EH�UHSUHVHQWHG�LQ�D�JHQHULF�IRUPDW��
ZLWK�WKH�OHDVW�VLJQLILFDQW�E\WH�ILUVW��DQG�WKH�PRVW�VLJQLILFDQW�E\WH�ODVW��6LJQHG�QXPEHUV�VKRXOG�
KDYH�WKH�VLJQ�LQ�WKH�ODVW�E\WH��7KH�$3,�IXQFWLRQ�isc_vax_integer()�FDQ�EH�XVHG�WR�UHYHUVH�WKH�
E\WH�RUGHU�RI�D�QXPEHU��)RU�PRUH�LQIRUPDWLRQ�DERXW�isc_vax_integer()��VHH�
´LVFBYD[BLQWHJHU��µ�RQ�SDJH ����

7KH�IROORZLQJ�WDEOH�OLVWV�WKH�SDUDPHWHU�W\SHV�DQG�WKHLU�PHDQLQJ�

7KH�%3%�PXVW�FRQWDLQ�LVFBESEBYHUVLRQ��DW�WKH�EHJLQQLQJ��DQG�PXVW�FRQWDLQ�FOXVWHUV�VSHFLI\LQJ�
WKH�VRXUFH�DQG�WDUJHW�VXEW\SHV��&KDUDFWHU�VHW�FOXVWHUV�DUH�RSWLRQDO��,I�WKH�VRXUFH�DQG�WDUJHW�
VXEW\SHV�DUH�ERWK����7(;7���DQG�WKH�%3%�DOVR�VSHFLILHV�GLIIHUHQW�VRXUFH�DQG�WDUJHW�FKDUDFWHU�
VHWV��WKHQ�ZKHQ�GDWD�LV�UHDG�IURP�RU�ZULWWHQ�WR�WKH�%ORE�DVVRFLDWHG�ZLWK�WKH�%3%��,QWHU%DVH�
ZLOO�DXWRPDWLFDOO\�FRQYHUW�HDFK�FKDUDFWHU�IURP�WKH�VRXUFH�WR�WKH�WDUJHW�FKDUDFWHU�VHW�

7KH�IROORZLQJ�LV�DQ�H[DPSOH�RI�GLUHFWO\�FUHDWLQJ�D�%3%�IRU�D�ILOWHU�ZKRVH�VRXUFH�VXEW\SH�LV�
²��DQG�WDUJHW�VXEW\SH�LV����7(;7��

char bpb[] = {

isc_bpb_version1,

Parameter type Description

isc_bpb_target_type Target subtype

isc_bpb_source_type Source subtype

isc_bpb_target_interp Target character set

isc_bpb_source_interp Source character set

TABLE 7.6 Blob parameter buffer parameter types
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isc_bpb_target_type,

1, /* # bytes that follow which specify target subtype */

1, /* target subtype (TEXT) */

isc_bpb_source_type,

1, /* # bytes that follow which specify source subtype */

–4, /* source subtype*/

};

2I�FRXUVH��LI�\RX�GR�QRW�NQRZ�WKH�VRXUFH�DQG�WDUJHW�VXEW\SHV�XQWLO�UXQ�WLPH��\RX�FDQ�DVVLJQ�
WKRVH�YDOXHV�LQ�WKH�DSSURSULDWH�%3%�ORFDWLRQV�DW�UXQ�WLPH�

4 5HTXHVWLQJ�ILOWHU�XVDJH
<RX�UHTXHVW�XVDJH�RI�D�ILOWHU�ZKHQ�RSHQLQJ�RU�FUHDWLQJ�D�%ORE�IRU�UHDG�RU�ZULWH�DFFHVV��,Q�WKH�
FDOO�WR�isc_open_blob2() RU isc_create_blob2()��SDVV�WKH�%3%��ZKRVH�LQIRUPDWLRQ�
,QWHU%DVH�ZLOO�XVH�WR�GHWHUPLQH�ZKLFK�ILOWHU�VKRXOG�EH�FDOOHG�

7KH�IROORZLQJ�H[DPSOH�LOOXVWUDWHV�FUHDWLQJ�DQG�RSHQLQJ�D�%ORE�IRU�ZULWH�DFFHVV��)RU�IXUWKHU�
LQIRUPDWLRQ�DERXW�ZULWLQJ�GDWD�WR�D�%ORE�DQG�XSGDWLQJ�D�%ORE�FROXPQ�RI�D�WDEOH�URZ�WR�UHIHU�
WR�WKH�QHZ�%ORE��VHH�´:ULWLQJ�GDWD�WR�D�%OREµ�RQ�SDJH ����

2SHQLQJ�D�%ORE�IRU�UHDG�DFFHVV�UHTXLUHV�DGGLWLRQDO�VWHSV�WR�VHOHFW�WKH�DSSURSULDWH�%ORE�WR�EH�
RSHQHG��)RU�PRUH�LQIRUPDWLRQ��VHH�´5HDGLQJ�GDWD�IURP�D�%OREµ�RQ�SDJH ����

isc_blob_handle blob_handle; /* declare at beginning */

ISC_QUAD blob_id; /* declare at beginning */

. . .

isc_create_blob2(

status_vector,

&db_handle,

&tr_handle,

&blob_handle, /* to be filled in by this function */

&blob_id, /* to be filled in by this function */

actual_bpb_length, /* length of BPB data */

&bpb /* Blob parameter buffer */

)

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector);

return(1);

}
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7KLV�FKDSWHU�GHVFULEHV�DUUD\V�RI�GDWDW\SHV�DQG�KRZ�WR�ZRUN�ZLWK�WKHP�XVLQJ�$3,�IXQFWLRQV��
,W�VKRZV�KRZ�WR�VHW�XS�DQ�DUUD\�GHVFULSWRU�VSHFLI\LQJ�WKH�DUUD\�RU�DUUD\�VXEVHW�WR�EH�UHWULHYHG�
RU�ZULWWHQ�WR��DQG�KRZ�WR�XVH�WKH�WZR�$3,�IXQFWLRQV�WKDW�FRQWURO�DFFHVV�WR�DUUD\V�

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�$3,�IXQFWLRQV�IRU�ZRUNLQJ�ZLWK�DUUD\V��)LUVW�WKH�
IXQFWLRQV�WKDW�FDQ�EH�XVHG�WR�SRSXODWH�DQ�DUUD\�GHVFULSWRU�DUH�OLVWHG��IROORZHG�E\�WKH�IXQFWLRQV�
IRU�DFFHVVLQJ�DUUD\�GDWD�

Function Purpose

isc_array_lookup_desc() Looks up and stores into an array descriptor the datatype, length, 
scale, and dimensions for all elements in the specified array column of 
the specified table

isc_array_lookup_bounds() Performs the same actions as the function, 
isc_array_lookup_desc(), but also looks up and stores the upper 
and lower bounds of each dimension

isc_array_set_desc() Initializes an array descriptor from parameters passed to it

isc_array_get_slice() Retrieves data from an array

isc_array_put_slice() Writes data to an array

TABLE 8.1 API array access functions
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Introduction to arrays
,QWHU%DVH�VXSSRUWV�DUUD\V�RI�PRVW�GDWDW\SHV��8VLQJ�DQ�DUUD\�HQDEOHV�PXOWLSOH�GDWD�LWHPV�WR�EH�
VWRUHG�LQ�D�VLQJOH�FROXPQ��,QWHU%DVH�FDQ�WUHDW�DQ�DUUD\�DV�D�VLQJOH�XQLW��RU�DV�D�VHULHV�RI�VHSDUDWH�
XQLWV��FDOOHG�slices��8VLQJ�DQ�DUUD\�LV�DSSURSULDWH�ZKHQ�

g 7KH�GDWD�LWHPV�QDWXUDOO\�IRUP�D�VHW�RI�WKH�VDPH�GDWDW\SH�
g 7KH�HQWLUH�VHW�RI�GDWD�LWHPV�LQ�D�VLQJOH�GDWDEDVH�FROXPQ�PXVW�EH�UHSUHVHQWHG�DQG�FRQWUROOHG�
DV�D�XQLW��DV�RSSRVHG�WR�VWRULQJ�HDFK�LWHP�LQ�D�VHSDUDWH�FROXPQ�

g (DFK�LWHP�PXVW�DOVR�EH�LGHQWLILHG�DQG�DFFHVVHG�LQGLYLGXDOO\�

7KH�GDWD�LWHPV�LQ�DQ�DUUD\�DUH�FDOOHG�array elements��$Q�DUUD\�FDQ�FRQWDLQ�HOHPHQWV�RI�DQ\�
,QWHU%DVH�GDWDW\SH�H[FHSW�%ORE��DQG�FDQQRW�EH�DQ�DUUD\�RI�DUUD\V��$OO�RI�WKH�HOHPHQWV�RI�D�
SDUWLFXODU�DUUD\�DUH�RI�WKH�VDPH�GDWDW\SH�

,QWHU%DVH�VXSSRUWV�PXOWL�GLPHQVLRQDO�DUUD\V��DUUD\V�ZLWK���WR����GLPHQVLRQV��
0XOWL�GLPHQVLRQDO�DUUD\V�DUH�VWRUHG�LQ�URZ�PDMRU�RUGHU�

$UUD\�GLPHQVLRQV�KDYH�D�VSHFLILF�UDQJH�RI�XSSHU�DQG�ORZHU�ERXQGDULHV��FDOOHG�subscripts��
7KH�DUUD\�VXEVFULSWV�DUH�GHILQHG�ZKHQ�DQ�DUUD\�FROXPQ�LV�FUHDWHG��)RU�LQIRUPDWLRQ�DERXW�
FUHDWLQJ�DQ�DUUD\��VHH�WKH�/DQJXDJH�5HIHUHQFH�

Array database storage
,QWHU%DVH�GRHV�QRW�VWRUH�DUUD\�GDWD�GLUHFWO\�LQ�WKH�DUUD\�ILHOG�RI�D�WDEOH�UHFRUG��,QVWHDG��LW�
VWRUHV�DQ�DUUD\�,'�WKHUH��7KH�DUUD\�,'�LV�D�XQLTXH�QXPHULF�YDOXH�WKDW�UHIHUHQFHV�WKH�DUUD\�GDWD��
ZKLFK�LV�VWRUHG�HOVHZKHUH�LQ�WKH�GDWDEDVH�

Array descriptors
$Q�array descriptor�GHVFULEHV�DQ�DUUD\�RU�DUUD\�VXEVHW�WR�EH�UHWULHYHG�RU�ZULWWHQ�WR�WKH�
,6&B$55$<B'(6&�VWUXFWXUH��,6&B$55$<B'(6&�LV�GHILQHG�LQ�WKH�,QWHU%DVH�LEDVH�K�
KHDGHU�ILOH�DV�IROORZV�

typedef struct {

unsigned char array_desc_dtype; /* Datatype */

char array_desc_scale; /* Scale for numeric datatypes */

unsigned short array_desc_length;

/* Length in bytes of each array element */

char array_desc_field_name [32]; /* Column name */

char array_desc_relation_name [32]; /* Table name */
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short array_desc_dimensions; /* Number of array dimensions */

short array_desc_flags;

/* Specifies whether array is to be accessed in row-major or

column-major order */

ISC_ARRAY_BOUND array_desc_bounds [16];

/* Lower and upper bounds for each dimension */

} ISC_ARRAY_DESC;

,6&B$55$<B%281'�LV�GHILQHG�DV�

typedef struct {

short array_bound_lower; /* lower bound */

short array_bound_upper; /* upper bound */

} ISC_ARRAY_BOUND;

$Q�DUUD\�GHVFULSWRU�FRQWDLQV����,6&B$55$<B%281'�VWUXFWXUHV��RQH�IRU�HDFK�SRVVLEOH�
GLPHQVLRQ��$Q�DUUD\�ZLWK�n�GLPHQVLRQV�KDV�XSSHU�DQG�ORZHU�ERXQGV�VHW�IRU�WKH�ILUVW�n�
,6&B$55$<B%281'�VWUXFWXUHV��7KH�QXPEHU�RI�DFWXDO�DUUD\�GLPHQVLRQV�LV�VSHFLILHG�LQ�WKH�
array_desc_dimensions�ILHOG�RI�WKH�DUUD\�GHVFULSWRU�

:KHQ�\RX�UHWULHYH�GDWD�IURP�DQ�DUUD\��\RX�VXSSO\�DQ�DUUD\�GHVFULSWRU�GHILQLQJ�WKH�DUUD\�VOLFH�
�HQWLUH�DUUD\�RU�VXEVHW�RI�FRQWLJXRXV�DUUD\�HOHPHQWV��WR�EH�UHWULHYHG��6LPLODUO\��ZKHQ�\RX�ZULWH�
GDWD�WR�DQ�DUUD\��\RX�VXSSO\�DQ�DUUD\�GHVFULSWRU�GHILQLQJ�WKH�DUUD\�VOLFH�WR�EH�ZULWWHQ�WR�

Populating an array descriptor
7KHUH�DUH�IRXU�ZD\V�WR�SRSXODWH�DQ�DUUD\�GHVFULSWRU�

g &DOO�isc_array_lookup_desc()��ZKLFK�ORRNV�XS��LQ�WKH�V\VWHP�PHWDGDWD�WDEOHV��DQG�VWRUHV�LQ�
DQ�DUUD\�GHVFULSWRU�WKH�GDWDW\SH��OHQJWK��VFDOH��DQG�GLPHQVLRQV�IRU�D�VSHFLILHG�DUUD\�FROXPQ�
LQ�D�VSHFLILHG�WDEOH��7KLV�IXQFWLRQ�DOVR�VWRUHV�WKH�WDEOH�DQG�FROXPQ�QDPH�LQ�WKH�GHVFULSWRU��
DQG�LQLWLDOL]HV�LWV�array_desc_flags�ILHOG�WR�LQGLFDWH�WKDW�WKH�DUUD\�LV�WR�EH�DFFHVVHG�LQ�
URZ�PDMRU�RUGHU��)RU�H[DPSOH��

isc_array_lookup_desc(

status_vector,

&db_handle, /* Set by isc_attach_database() */

&tr_handle, /* Set by isc_start_transaction() */

"PROJ_DEPT_BUDGET",/* table name */

"QUART_HEAD_CNT", /* array column name */

&desc /* descriptor to be filled in */

);
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g &DOO�isc_array_lookup_bounds()��ZKLFK�ORRNV�DQG�IXQFWLRQV�WKH�VDPH�DV�D�FDOO�WR�
isc_array_lookup_desc()��H[FHSW�WKDW�WKH�IXQFWLRQ�isc_array_lookup_bounds()�DOVR�
ORRNV�XS�DQG�VWRUHV�LQWR�WKH�DUUD\�GHVFULSWRU�WKH�XSSHU�DQG�ORZHU�ERXQGV�RI�HDFK�GLPHQVLRQ�

g &DOO�isc_array_set_desc()��ZKLFK�LQLWLDOL]HV�WKH�GHVFULSWRU�IURP�SDUDPHWHUV��UDWKHU�WKDQ�E\�
DFFHVVLQJ�WKH�GDWDEDVH�PHWDGDWD��)RU�H[DPSOH��

short dtype = SQL_TEXT;

short len = 8;

short numdims = 2;

isc_array_set_desc(

status_vector,

"TABLE1", /* table name */

"CHAR_ARRAY", /* array column name */

&dtype, /* datatype of elements */

&len, /* length of each element */

&numdims, /* number of array dimensions */

&desc /* descriptor to be filled in */

);

g 6HWWLQJ�WKH�GHVFULSWRU�ILHOGV�GLUHFWO\��$Q�H[DPSOH�RI�VHWWLQJ�WKH�array_desc_dimensions�
ILHOG�RI�WKH�GHVFULSWRU��desc,�LV�

desc.array_desc_dimensions = 2;

)RU�FRPSOHWH�V\QWD[�DQG�LQIRUPDWLRQ�DERXW�isc_array_lookup_bounds()��
isc_array_lookup_desc()��DQG�isc_array_set_desc()��VHH�&KDSWHU�����́ $3,�)XQFWLRQ�
5HIHUHQFH�µ

Accessing array data
,QWHU%DVH�VXSSRUWV�WKH�IROORZLQJ�RSHUDWLRQV�RQ�DUUD\�GDWD�

g 5HDGLQJ�IURP�DQ�DUUD\�RU�DUUD\�VOLFH�
g:ULWLQJ�WR�DQ�DUUD\�

Ã ,QFOXGLQJ�D�QHZ�DUUD\�LQ�D�URZ�WR�EH�LQVHUWHG�LQWR�D�WDEOH�

Ã 5HSODFLQJ�WKH�DUUD\�UHIHUHQFHG�E\�DQ�DUUD\�FROXPQ�RI�D�URZ�ZLWK�D�QHZ�DUUD\�

Ã 8SGDWLQJ�WKH�DUUD\�UHIHUHQFHG�E\�DQ�DUUD\�FROXPQ�RI�D�URZ�E\�PRGLI\LQJ�WKH�DUUD\�GDWD�RU�
D�VOLFH�RI�WKH�GDWD�

g'HOHWLQJ�DQ�DUUD\�
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'\QDPLF�64/��'64/��$3,�IXQFWLRQV�DQG�WKH�;64/'$�GDWD�VWUXFWXUH�DUH�QHHGHG�WR�H[HFXWH�
6(/(&7��,16(57��DQG�83'$7(�VWDWHPHQWV�UHTXLUHG�WR�VHOHFW��LQVHUW��RU�XSGDWH�UHOHYDQW�
DUUD\�GDWD��7KH�IROORZLQJ�VHFWLRQV�LQFOXGH�GHVFULSWLRQV�RI�WKH�'64/�SURJUDPPLQJ�PHWKRGV�
UHTXLUHG�WR�H[HFXWH�WKH�VDPSOH�VWDWHPHQWV�SURYLGHG�

)RU�PRUH�LQIRUPDWLRQ�DERXW�'64/�DQG�WKH�;64/'$��VHH�&KDSWHU����´:RUNLQJ�ZLWK�
'\QDPLF�64/�µ

Note 7KH�IROORZLQJ�DUUD\�RSHUDWLRQV�DUH�not�VXSSRUWHG�
g 5HIHUHQFLQJ�DUUD\�GLPHQVLRQV�G\QDPLFDOO\�LQ�'64/�
g 6HWWLQJ�LQGLYLGXDO�DUUD\�HOHPHQWV�WR�18//�
g 8VLQJ�DJJUHJDWH�IXQFWLRQV��VXFK�DV�0,1���DQG�0$;����ZLWK�DUUD\V�
g 5HIHUHQFLQJ�DUUD\V�LQ�WKH�*5283�%<�FODXVH�RI�D�6(/(&7�
g &UHDWLQJ�YLHZV�WKDW�VHOHFW�IURP�DUUD\�VOLFHV�

Reading data from an array
7KHUH�DUH�VHYHQ�VWHSV�UHTXLUHG�IRU�UHDGLQJ�GDWD�IURP�DQ�DUUD\�RU�VOLFH�RI�DQ�DUUD\�

�� &UHDWH�D�6(/(&7�VWDWHPHQW�WKDW�VSHFLILHV�VHOHFWLRQ�RI�WKH�DUUD\�FROXPQ��DQG�DQ\�
RWKHU�FROXPQV�GHVLUHG��LQ�WKH�URZV�RI�LQWHUHVW�

�� 3UHSDUH�DQ�RXWSXW�;64/'$�VWUXFWXUH�WR�KROG�WKH�FROXPQ�GDWD�IRU�HDFK�URZ�WKDW�
LV�IHWFKHG�

�� 3UHSDUH�WKH�6(/(&7�VWDWHPHQW�IRU�H[HFXWLRQ�

�� ([HFXWH�WKH�VWDWHPHQW�

�� 3RSXODWH�DQ�DUUD\�GHVFULSWRU�ZLWK�LQIRUPDWLRQ�GHVFULELQJ�WKH�DUUD\�RU�DUUD\�VOLFH�
WR�EH�UHWULHYHG�

�� )HWFK�WKH�VHOHFWHG�URZV�RQH�E\�RQH�

�� 5HDG�DQG�SURFHVV�WKH�DUUD\�GDWD�IURP�HDFK�URZ�

4 &UHDWLQJ�WKH�6(/(&7�VWDWHPHQW
(OLFLW�D�VWDWHPHQW�VWULQJ�IURP�WKH�XVHU�RU�FUHDWH�RQH�WKDW�FRQVLVWV�RI�WKH�64/�TXHU\�WKDW�ZLOO�
VHOHFW�URZV�FRQWDLQLQJ�WKH�DUUD\�GDWD�RI�LQWHUHVW��,Q�\RXU�TXHU\��VSHFLI\�WKH�DUUD\�FROXPQ�QDPH�
DQG�WKH�QDPHV�RI�DQ\�RWKHU�FROXPQV�FRQWDLQLQJ�GDWD�\RX�DUH�LQWHUHVWHG�LQ��)RU�H[DPSOH��WKH�
IROORZLQJ�FUHDWHV�DQ�64/�TXHU\�VWDWHPHQW�VWULQJ�WKDW�VHOHFWV�DQ�DUUD\�FROXPQ�QDPHG�
48$57B+($'B&17�DQG�DQRWKHU�FROXPQ�QDPHG�'(37B12�IURP�WKH�WDEOH��
352-B'(37B%8'*(7�
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char *sel_str =

"SELECT DEPT_NO, QUART_HEAD_CNT FROM PROJ_DEPT_BUDGET \

WHERE year = 1994 AND PROJ_ID = ’VBASE’";

4 3UHSDULQJ�WKH�RXWSXW�;64/'$
0RVW�TXHULHV�UHWXUQ�RQH�RU�PRUH�URZV�RI�GDWD��UHIHUUHG�WR�DV�D�VHOHFW�OLVW��$Q�RXWSXW�
;64/'$�PXVW�EH�FUHDWHG�WR�VWRUH�WKH�FROXPQ�GDWD�IRU�HDFK�URZ�WKDW�LV�IHWFKHG��)RU�DQ�DUUD\�
FROXPQ��WKH�FROXPQ�GDWD�LV�DQ�LQWHUQDO�DUUD\�LGHQWLILHU��DUUD\�,'��WKDW�LV�QHHGHG�WR�DFFHVV�WKH�
DFWXDO�GDWD��7R�SUHSDUH�WKH�;64/'$��IROORZ�WKHVH�VWHSV�

�� 'HFODUH�D�YDULDEOH�WR�KROG�WKH�;64/'$��)RU�H[DPSOH��WKH�IROORZLQJ�GHFODUDWLRQ�
FUHDWHV�DQ�;64/'$�FDOOHG out_sqlda�

XSQLDA *out_sqlda;

�� $OORFDWH�PHPRU\�IRU�WKH�;64/'$�XVLQJ�WKH�;64/'$B/(1*7+�PDFUR��7KH�
;64/'$�PXVW�FRQWDLQ�RQH�;64/9$5�VXEVWUXFWXUH�IRU�HDFK�FROXPQ�WR�EH�
IHWFKHG��7KH�IROORZLQJ�VWDWHPHQW�DOORFDWHV�VWRUDJH�IRU�DQ�RXWSXW�;64/'$�
�out_sqlda��ZLWK�WZR�;64/9$5�VXEVWUXFWXUHV�

out_sqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(2));

�� 6HW�WKH�version�ILHOG�RI�WKH�;64/'$�WR�64/'$B9(56,21���DQG�VHW�WKH�sqln�
ILHOG�RI�WKH�;64/'$�WR�LQGLFDWH�WKH�QXPEHU�RI�;64/9$5�VXEVWUXFWXUHV�
DOORFDWHG�

out_sqlda->version = SQLDA_VERSION1;

out_sqlda->sqln = 2;

4 3UHSDULQJ�WKH�6(/(&7�VWDWHPHQW�IRU�H[HFXWLRQ
$IWHU�DQ�;64/'$�LV�FUHDWHG�IRU�KROGLQJ�WKH�FROXPQ�GDWD�IRU�HDFK�VHOHFWHG�URZ��WKH�TXHU\�
VWDWHPHQW�VWULQJ�FDQ�EH�SUHSDUHG�IRU�H[HFXWLRQ��)ROORZ�WKHVH�VWHSV�

�� 'HFODUH�DQG�LQLWLDOL]H�DQ�64/�VWDWHPHQW�KDQGOH��WKHQ�DOORFDWH�LW�ZLWK�
isc_dsql_allocate_statement()�

isc_stmt_handle stmt; /* Declare a statement handle. */

stmt = NULL; /* Set handle to NULL before allocation. */

isc_dsql_allocate_statement(status_vector, &db_handle, &stmt);

�� 5HDG\�WKH�VWDWHPHQW�VWULQJ�IRU�H[HFXWLRQ�ZLWK�isc_dsql_prepare()��7KLV�FKHFNV�
WKH�VWULQJ��sel_str��IRU�V\QWD[�HUURUV��SDUVHV�LW�LQWR�D�IRUPDW�WKDW�FDQ�EH�HIILFLHQWO\�
H[HFXWHG��DQG�VHWV�WKH�VWDWHPHQW�KDQGOH��stmt��WR�UHIHU�WR�WKLV�SDUVHG�IRUPDW��
7KH�VWDWHPHQW�KDQGOH�LV�XVHG�LQ�D�ODWHU�FDOO�WR�isc_dsql_execute()�
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,I isc_dsql_prepare()�LV�SDVVHG�D�SRLQWHU�WR�WKH�RXWSXW�;64/'$��DV�LQ�WKH�IROORZLQJ�
H[DPSOH��LW�ZLOO�ILOO�LQ�PRVW�ILHOGV�RI�WKH�;64/'$�DQG�DOO�LWV�;64/9$5�VXEVWUXFWXUHV�
ZLWK�LQIRUPDWLRQ�VXFK�DV�WKH�GDWDW\SH��OHQJWK��DQG�QDPH�RI�WKH�FRUUHVSRQGLQJ�FROXPQV�
LQ�WKH�VWDWHPHQW�

$�VDPSOH�FDOO�WR�isc_dsql_prepare()�LV�

isc_dsql_prepare(

status_vector,

&trans, /* Set by previous isc_start_transaction() call. */

&stmt, /* Statement handle set by this function call. */

0, /* Specifies statement string is null-terminated. */

sel_str, /* Statement string. */

1, /* XSQLDA version number. */

out_sqlda /* XSQLDA for storing column data. */

);

�� 6HW�XS�DQ�;64/9$5�VWUXFWXUH�IRU�HDFK�FROXPQ��6HWWLQJ�XS�DQ�;64/9$5�
VWUXFWXUH�LQYROYHV�WKH�IROORZLQJ�VWHSV�

)RU�FROXPQV�ZKRVH�W\SHV�DUH�NQRZQ�DW�FRPSLOH�WLPH�

� 6SHFLI\�WKH�FROXPQ·V�GDWDW\SH��LI�LW�ZDV�QRW�VHW�E\�isc_dsql_prepare()��DV�SUHYLRXVO\�
GHVFULEHG��

� 3RLQW�WKH�sqldata�ILHOG�RI�WKH�;64/9$5�WR�DQ�DSSURSULDWH�ORFDO�YDULDEOH�

)RU�FROXPQV�ZKRVH�W\SHV�DUH�QRW�NQRZQ�XQWLO�UXQ�WLPH�

� &RHUFH�WKH�LWHP·V�GDWDW\SH��RSWLRQDO���IRU�H[DPSOH��IURP�64/B9$5<,1*�WR�
64/B7(;7�

� '\QDPLFDOO\�DOORFDWH�ORFDO�VWRUDJH�IRU�WKH�GDWD�SRLQWHG�WR�E\�WKH�sqldata�ILHOG�RI�WKH�
;64/9$5�

)RU�ERWK�

3URYLGH�D�18//�YDOXH�LQGLFDWRU�IRU�WKH�SDUDPHWHU�

Ã 'DWD�UHWULHYDO�IRU�DUUD\��DQG�%ORE��FROXPQV�LV�GLIIHUHQW�IURP�RWKHU�W\SHV�RI�FROXPQV��VR�WKH�
;64/9$5�ILHOGV�PXVW�EH�VHW�GLIIHUHQWO\��)RU�QRQ�DUUD\��DQG�QRQ�%ORE��FROXPQV��
isc_dsql_prepare()�VHWV�HDFK�;64/9$5�sqltype�ILHOG�WR�WKH�DSSURSULDWH�ILHOG�W\SH��DQG�
WKH�GDWD�UHWULHYHG�ZKHQ�D�VHOHFW�OLVW�URZ·V�GDWD�LV�IHWFKHG�LV�SODFHG�LQWR�WKH�sqldata�VSDFH�
DOORFDWHG�IRU�WKH�FROXPQ��)RU�DUUD\�FROXPQV��WKH�W\SH�LV�VHW�WR�64/B$55$<��RU�
64/B$55$<�����LI�WKH�DUUD\�FROXPQ�LV�DOORZHG�WR�EH�18//���,QWHU%DVH�VWRUHV�WKH�LQWHUQDO�
DUUD\�LGHQWLILHU��DUUD\�,'���QRW�WKH�DUUD\�GDWD��LQ�WKH�sqldata�VSDFH�ZKHQ�D�URZ·V�GDWD�LV�
IHWFKHG��VR�\RX�PXVW�SRLQW�sqldata�WR�DQ�DUHD�WKH�VL]H�RI�DQ�DUUD\�,'��7R�VHH�KRZ�WR�UHWULHYH�
WKH�DFWXDO�DUUD\�RU�DUUD\�VOLFH�GDWD�RQFH�\RX�KDYH�DQ�DUUD\�,'��VHH�´5HDGLQJ�DQG�SURFHVVLQJ�
WKH�DUUD\�GDWDµ�RQ�SDJH ����
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Ã 7KH�IROORZLQJ�FRGH�H[DPSOH�LOOXVWUDWHV�WKH�DVVLJQPHQWV�IRU�DUUD\�DQG�QRQ�DUUD\�FROXPQV�
ZKRVH�W\SHV�DUH�NQRZQ�DW�FRPSLOH�WLPH��)RU�PRUH�LQIRUPDWLRQ�DERXW�'64/�DQG�WKH�
;64/'$��DQG�ZRUNLQJ�ZLWK�FROXPQV�ZKRVH�W\SHV�DUH�XQNQRZQ�XQWLO�UXQ�WLPH��VHH�&KDSWHU�
���´:RUNLQJ�ZLWK�'\QDPLF�64/�µ

ISC_QUAD array_id = 0L;

char dept_no[6];

short flag0, flag1;

out_sqlda->sqlvar[0].sqldata = (char *) dept_no;

out_sqlda->sqlvar[0].sqltype = SQL_TEXT + 1;

out_sqlda->sqlvar[0].sqlind = &flag0;

out_sqlda->sqlvar[1].sqldata = (char *) &array_id;

out_sqlda->sqlvar[1].sqltype = SQL_ARRAY + 1;

out_sqlda->sqlvar[1].sqlind = &flag1;

4 ([HFXWLQJ�WKH�VWDWHPHQW
2QFH�WKH�TXHU\�VWDWHPHQW�VWULQJ�LV�SUHSDUHG��LW�FDQ�EH�H[HFXWHG�

isc_dsql_execute(

status_vector,

&trans, /* set by previous isc_start_transaction() call */

&stmt, /* set above by isc_dsql_prepare() */

1, /* XSQLDA version number */

NULL /* NULL since stmt doesn’t have input values */

);

7KLV�VWDWHPHQW�FUHDWHV�D�VHOHFW�OLVW��WKH�URZV�UHWXUQHG�E\�H[HFXWLRQ�RI�WKH�
VWDWHPHQW�

4 3RSXODWLQJ�WKH�DUUD\�GHVFULSWRU
7R�SUHSDUH�DQ�DUUD\�GHVFULSWRU�WKDW�GHVFULEHV�WKH�DUUD\�RU�DUUD\�VOLFH�WR�EH�UHDG��IROORZ�WKHVH�
VWHSV�

�� &UHDWH�WKH�DUUD\�GHVFULSWRU�

ISC_ARRAY_DESC desc;

�� )LOO�LQ�WKH�GHVFULSWRU�ZLWK�LQIRUPDWLRQ�UHJDUGLQJ�WKH�DUUD\�FROXPQ�IURP�ZKLFK�
GDWD�ZLOO�EH�UHDG��'R�WKLV�HLWKHU�E\�FDOOLQJ�RQH�RI�WKH�IXQFWLRQV�
isc_array_lookup_bounds()��isc_array_lookup_desc()��RU 
isc_array_set_desc()��RU�E\�GLUHFWO\�ILOOLQJ�LQ�WKH�GHVFULSWRU��)RU�LQIRUPDWLRQ�RQ�
WKH�FRQWHQWV�RI�DUUD\�GHVFULSWRUV��DQG�WKH�XVDJH�RI�WKHVH�IXQFWLRQV��VHH� $́UUD\�
GHVFULSWRUVµ�RQ�SDJH ����

(QVXUH�WKH�GHVFULSWRU�ERXQGDULHV�DUH�VHW�WR�WKRVH�RI�WKH�VOLFH�WR�EH�UHDG�
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,I�\RX�ZDQW�WR�UHWULHYH�DOO�WKH�DUUD\�GDWD��WKDW�LV��QRW�MXVW�D�VPDOOHU�VOLFH���VHW�WKH�ERXQGDULHV�
WR�WKH�IXOO�ERXQGDULHV�DV�LQLWLDOO\�GHFODUHG�IRU�WKH�DUUD\�FROXPQ��7KLV LV�JXDUDQWHHG�WR�EH�
WKH�FDVH�LI�\RX�ILOO�LQ�WKH�GHVFULSWRU�E\�FDOOLQJ�isc_array_lookup_bounds()��DV�LQ�

ISC_ARRAY_DESC desc;

isc_array_lookup_bounds(

status_vector,

&db_handle,

&trans,

"PROJ_DEPT_BUDGET",/* table name */

"QUART_HEAD_CNT", /* array column name */

&desc);

6XSSRVH�WKH�DUUD\�FROXPQ��48$57B+($'B&17��LV�D�RQH�GLPHQVLRQDO�DUUD\�FRQVLVWLQJ�
RI�IRXU�HOHPHQWV��DQG�LW�ZDV�GHFODUHG�WR�KDYH�D�ORZHU�VXEVFULSW�ERXQG�RI���DQG�DQ�XSSHU�
ERXQG�RI���ZKHQ�LW�ZDV�FUHDWHG��7KHQ�DIWHU�WKH�DERYH�FDOO�WR 
isc_array_lookup_bounds()��WKH�DUUD\�GHVFULSWRU�ILHOGV�IRU�WKH�ERXQGDULHV�FRQWDLQ�WKH�
IROORZLQJ�LQIRUPDWLRQ�

desc.array_desc_bounds[0].array_bound_lower == 1

desc.array_desc_bounds[0].array_bound_upper == 4

,I�\RX�ZDQW�WR�UHDG�MXVW�D�VOLFH�RI�WKH�DUUD\��WKHQ�PRGLI\�WKH�XSSHU�DQG�RU�ORZHU�ERXQGV�
DSSURSULDWHO\��)RU�H[DPSOH��LI�\RX�MXVW�ZDQW�WR�UHDG�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�DUUD\��
WKHQ�PRGLI\�WKH�XSSHU�ERXQG�WR�WKH�YDOXH����DV�LQ�

desc.array_desc_bounds[0].array_bound_upper = 2

4 )HWFKLQJ�VHOHFWHG�URZV
$�ORRSLQJ�FRQVWUXFW�LV�XVHG�WR�IHWFK��LQWR�WKH�RXWSXW�;64/'$��WKH�FROXPQ�GDWD�IRU�D�VLQJOH�
URZ�DW�D�WLPH�IURP�WKH�VHOHFW�OLVW�DQG�WR�SURFHVV�HDFK�URZ�EHIRUH�WKH�QH[W�URZ�LV�IHWFKHG��(DFK�
H[HFXWLRQ�RI�isc_dsql_fetch()�IHWFKHV�WKH�FROXPQ�GDWD�IRU�WKH�QH[W�URZ�LQWR�WKH�
FRUUHVSRQGLQJ�;64/9$5�VWUXFWXUHV�RI�out_sqlda��)RU�WKH�DUUD\�FROXPQ��WKH�DUUD\�,'��QRW�
WKH�DFWXDO�DUUD\�GDWD��LV�IHWFKHG�

ISC_STATUS fetch_stat;

long SQLCODE;

. . .

while ((fetch_stat = j

isc_dsql_fetch(status_vector, &stmt, 1, out_sqlda))

== 0)

{

/* Read and process the array data */

}

if (fetch_stat != 100L)

{
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/* isc_dsql_fetch returns 100 if no more rows remain to be

retrieved */

SQLCODE = isc_sqlcode(status_vector);

isc_print_sqlerror(SQLCODE, status_vector);

return(1);

}

4 5HDGLQJ�DQG�SURFHVVLQJ�WKH�DUUD\�GDWD
7R�UHDG�DQG�SURFHVV�WKH�DUUD\�RU�DUUD\�VOLFH�GDWD�

�� &UHDWH�D�EXIIHU�IRU�KROGLQJ�WKH�DUUD\�GDWD�WR�EH�UHDG��0DNH�LW�ODUJH�HQRXJK�WR�
KROG�DOO�WKH�HOHPHQWV�LQ�WKH�VOLFH�WR�EH�UHDG��ZKLFK�FRXOG�EH�WKH�HQWLUH�DUUD\���)RU�
H[DPSOH��WKH�IROORZLQJ�GHFODUHV�DQ�DUUD\�EXIIHU�ODUJH�HQRXJK�WR�KROG���ORQJ�
HOHPHQWV�

long hcnt[4];

�� 'HFODUH�D�VKRUW�YDULDEOH�IRU�VSHFLI\LQJ�WKH�VL]H�RI�WKH�DUUD\�EXIIHU�

short len;

�� 6HW�WKH�YDULDEOH�WR�WKH�EXIIHU�OHQJWK�

len = sizeof(hcnt);

�� 5HDG�WKH�DUUD\�RU�DUUD\�VOLFH�GDWD�LQWR�WKH�EXIIHU�E\�FDOOLQJ�
isc_array_get_slice()��3URFHVV�WKH�GDWD�UHDG��,Q�WKH�IROORZLQJ�H[DPSOH��WKH�
DUUD\�LV�UHDG�LQWR�WKH�hcnt�DUUD\�EXIIHU��DQG�́ SURFHVVLQJµ�FRQVLVWV�RI�SULQWLQJ�WKH�
GDWD�

isc_array_get_slice(

status_vector,

&db_handle,/* set by isc_attach_database()*/

&trans, /* set by isc_start_transaction() */

&array_id, /* array ID put into out_sqlda by isc_dsql_fetch()*/

&desc, /* array descriptor specifying slice to be read */

(void *) hcnt,/* buffer into which data will be read */

(long *) &len/* length of buffer */

);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector);

return(1);

}

/* Make dept_no a null-terminated string */

dept_no[out_sqlda->sqlvar[0].sqllen] = ’\0’;

printf("Department #: %s\n\n", dept_no);
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printf("\tCurrent head counts: %ld %ld %ld %ld\n",

hcnt[0], hcnt[1], hcnt[2], hcnt[3]);

Writing data to an array
isc_array_put_slice()�LV�FDOOHG�WR�ZULWH�GDWD�WR�DQ�DUUD\�RU�DUUD\�VOLFH��8VH�LW�WR��

g ,QFOXGH�D�QHZ�DUUD\�LQ�D�URZ�WR�EH�LQVHUWHG�LQWR�D�WDEOH�
g 5HSODFH�WKH�FXUUHQW�FRQWHQWV�RI�DQ�DUUD\�FROXPQ�RI�D�URZ�ZLWK�D�QHZ�DUUD\�
g 8SGDWH�WKH�DUUD\�UHIHUHQFHG�E\�DQ�DUUD\�FROXPQ�RI�D�URZ�E\�PRGLI\LQJ�WKH�DUUD\�GDWD�RU�D�
VOLFH�RI�WKH�GDWD�

7KH�HQWU\�LQ�DQ�DUUD\�FROXPQ�RI�D�URZ�GRHV�QRW�DFWXDOO\�FRQWDLQ�DUUD\�GDWD��5DWKHU��LW�KDV�DQ�
DUUD\�,'�UHIHUULQJ�WR�WKH�GDWD��ZKLFK�LV�VWRUHG�HOVHZKHUH��6R��WR�VHW�RU�PRGLI\�DQ�DUUD\�FROXPQ��
\RX�QHHG�WR�VHW�RU�FKDQJH�WKH�DUUD\�,'�VWRUHG�LQ�LW��,I�DQ�DUUD\�FROXPQ�FRQWDLQV�DQ�DUUD\�,'��
DQG�\RX�PRGLI\�WKH�FROXPQ�WR�UHIHU�WR�D�GLIIHUHQW�DUUD\��RU�WR�FRQWDLQ�18//���WKH�DUUD\�
UHIHUHQFHG�E\�WKH�SUHYLRXVO\�VWRUHG�DUUD\�,'�ZLOO�EH�GHOHWHG�GXULQJ�WKH�QH[W�JDUEDJH�
FROOHFWLRQ�

7KH�IROORZLQJ�VWHSV�DUH�UHTXLUHG�WR�LQVHUW��UHSODFH��RU�XSGDWH�DUUD\�GDWD�

�� 3UHSDUH�DQ�DUUD\�GHVFULSWRU�ZLWK�LQIRUPDWLRQ�GHVFULELQJ�WKH�DUUD\��RU�VOLFH��WR�EH�
ZULWWHQ�WR�

�� 3UHSDUH�DQ�DUUD\�EXIIHU�ZLWK�WKH�GDWD�WR�EH�ZULWWHQ�

�� 3UHSDUH�DQ�DSSURSULDWH�'64/�VWDWHPHQW��7KLV�ZLOO�EH�DQ�,16(57�VWDWHPHQW�LI�
\RX�DUH�LQVHUWLQJ�D�QHZ�URZ�LQWR�D�WDEOH��RU�DQ�83'$7(�VWDWHPHQW�IRU�PRGLI\LQJ�
DQ�H[LVWLQJ�URZ�

�� &DOO�isc_array_put_slice()�WR�FUHDWH�D�QHZ�DUUD\��SRVVLEO\�FRS\LQJ�DQ�H[LVWLQJ�
RQH���DQG�WR�ZULWH�WKH�GDWD�IURP�WKH�DUUD\�EXIIHU�LQWR�WKH�DUUD\�RU�DUUD\�VOLFH�

�� $VVRFLDWH�WKH�QHZ�DUUD\�ZLWK�DQ�DUUD\�FROXPQ�RI�WKH�WDEOH�URZ�EHLQJ�PRGLILHG�
RU�LQVHUWHG�E\�H[HFXWLQJ�WKH�83'$7(�RU�,16(57�VWDWHPHQW��7KLV�VHWV�WKH�DUUD\�
FROXPQ�WR�FRQWDLQ�WKH�DUUD\�,'�RI�WKH�QHZ�DUUD\�

4 3UHSDULQJ�WKH�DUUD\�GHVFULSWRU
7R�SUHSDUH�DQ�DUUD\�GHVFULSWRU�WKDW�VSHFLILHV�WKH�DUUD\�RU�DUUD\�VOLFH�WR�EH�ZULWWHQ�WR��IROORZ�
WKHVH�VWHSV�

�� &UHDWH�WKH�DUUD\�GHVFULSWRU�

ISC_ARRAY_DESC desc;
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�� )LOO�LQ�WKH�GHVFULSWRU�ZLWK�LQIRUPDWLRQ�UHJDUGLQJ�WKH�DUUD\�FROXPQ�WR�ZKLFK�GDWD�
ZLOO�EH�ZULWWHQ��'R�WKLV�HLWKHU�E\�FDOOLQJ�RQH�RI�WKH�IXQFWLRQV�
isc_array_lookup_bounds()��isc_array_lookup_desc()��RU 
isc_array_set_desc()��RU�E\�GLUHFWO\�ILOOLQJ�LQ�WKH�GHVFULSWRU��)RU�LQIRUPDWLRQ�RQ�
WKH�FRQWHQWV�RI�DUUD\�GHVFULSWRUV��DQG�WKH�XVDJH�RI�WKHVH�IXQFWLRQV��VHH� $́UUD\�
GHVFULSWRUVµ�RQ�SDJH ����

(QVXUH�WKH�GHVFULSWRU�ERXQGDULHV�DUH�VHW�WR�WKRVH�RI�WKH�VOLFH�WR�EH�ZULWWHQ�WR�

,I�\RX�ZDQW�WR�ZULWH�WR�WKH�HQWLUH�DUUD\��L�H���QRW�MXVW�D�VPDOOHU�VOLFH���VHW�WKH�ERXQGDULHV�WR�
WKH�IXOO�ERXQGDULHV�DV�LQLWLDOO\�GHFODUHG�IRU�WKH�DUUD\�FROXPQ��7KLV LV�JXDUDQWHHG�WR�EH�WKH�
FDVH�LI�\RX�ILOO�LQ�WKH�GHVFULSWRU�E\�FDOOLQJ�isc_array_lookup_bounds()��DV�LQ�

isc_array_lookup_bounds(

status_vector,

db_handle,

&trans,

"PROJ_DEPT_BUDGET",/* table name */

"QUART_HEAD_CNT", /* array column name */

&desc);

6XSSRVH�WKH�DUUD\�FROXPQ��48$57B+($'B&17��LV�D�RQH�GLPHQVLRQDO�DUUD\�FRQVLVWLQJ�
RI�IRXU�HOHPHQWV��DQG�LW�ZDV�GHFODUHG�WR�KDYH�D�ORZHU�VXEVFULSW�ERXQG�RI���DQG�DQ�XSSHU�
ERXQG�RI���ZKHQ�LW�ZDV�FUHDWHG��7KHQ�DIWHU�D�FDOO�WR isc_array_lookup_bounds()��WKH�
DUUD\�GHVFULSWRU�ILHOGV�IRU�WKH�ERXQGDULHV�FRQWDLQ�WKH�IROORZLQJ�LQIRUPDWLRQ�

desc.array_desc_bounds[0].array_bound_lower == 1

desc.array_desc_bounds[0].array_bound_upper == 4

,I�\RX�MXVW�ZDQW�WR�ZULWH�WR��RU�PRGLI\��D�VOLFH�RI�WKH�DUUD\��WKHQ�FKDQJH�WKH�XSSHU�DQG�
ORZHU�ERXQG�DSSURSULDWHO\��)RU�H[DPSOH��LI�\RX�MXVW�ZDQW�WR�ZULWH�WR�WKH�ILUVW�WZR�HOHPHQWV�
RI�WKH�DUUD\��WKHQ�PRGLI\�WKH�XSSHU�ERXQG�WR�WKH�YDOXH����DV�LQ�

desc.array_desc_bounds[0].array_bound_upper == 2

4 3UHSDULQJ�WKH�DUUD\�EXIIHU�ZLWK�GDWD
&UHDWH�DQ�DUUD\�EXIIHU�WR�KROG�WKH�GDWD�WR�EH�ZULWWHQ�WR�WKH�DUUD\��0DNH�LW�ODUJH�HQRXJK�WR�KROG�
DOO�WKH�HOHPHQWV�LQ�WKH�VOLFH�WR�EH�ZULWWHQ��ZKLFK�FRXOG�EH�WKH�HQWLUH�DUUD\���)RU�H[DPSOH��WKH�
IROORZLQJ�GHFODUHV�DQ�DUUD\�EXIIHU�ODUJH�HQRXJK�WR�KROG���ORQJ�HOHPHQWV�

long hcnt[4];

�� &UHDWH�D�YDULDEOH�VSHFLI\LQJ�WKH�OHQJWK�RI�WKH�DUUD\�EXIIHU�

short len;

len = sizeof(hcnt);

�� )LOO�WKH�DUUD\�EXIIHU�ZLWK�WKH�GDWD�WR�EH�ZULWWHQ�
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,I�\RX�DUH�FUHDWLQJ�D�QHZ�DUUD\��WKHQ�ILOO�WKH�EXIIHU�ZLWK�GDWD��)RU�
H[DPSOH��

hcnt[0] = 4;

hcnt[1] = 5;

hcnt[2] = 6;

hcnt[3] = 6;

7R�PRGLI\�H[LVWLQJ�DUUD\�GDWD�LQVWHDG�RI�FUHDWLQJ�D�QHZ�RQH��WKHQ�SHUIRUP�DOO�WKH�VWHSV�
OLVWHG�LQ�́ 5HDGLQJ�GDWD�IURP�DQ�DUUD\µ�RQ�SDJH ����WR�UHDG�WKH�H[LVWLQJ�DUUD\�GDWD�LQWR�WKH�
DUUD\�EXIIHU��0RGLI\�WKH�GDWD�LQ�WKH�EXIIHU�

4 3UHSDULQJ�WKH�83'$7(�RU�,16(57�VWDWHPHQW
7R�SUHSDUH�DQ�83'$7(�RU�,16(57�VWDWHPHQW�IRU�H[HFXWLRQ��IROORZ�WKHVH�VWHSV�

�� (OLFLW�DQ�83'$7(�RU�,16(57�VWDWHPHQW�VWULQJ�IURP�WKH�XVHU�RU�FUHDWH�RQH�IRU�
LQVHUWLQJ�D�QHZ�URZ�RU�XSGDWLQJ�WKH�URZ�V��FRQWDLQLQJ�WKH�DUUD\�FROXPQ�V��RI�
LQWHUHVW��)RU�H[DPSOH��WKH�IROORZLQJ�VWDWHPHQW�LV�IRU�XSGDWLQJ�WKH�DUUD\�
FROXPQ�QDPHG�48$57B+($'B&17�LQ�WKH�VSHFLILHG�URZ�RI�WKH�WDEOH��
352-B'(37B%8'*(7��7KH�GHSDUWPHQW�QXPEHU�DQG�TXDUWHUO\�KHDGFRXQWV�
DUH�DVVXPHG�WR�EH�VXSSOLHG�DW�UXQ�WLPH�

char *upd_str =

"UPDATE PROJ_DEPT_BUDGET SET QUART_HEAD_CNT = ? WHERE \

YEAR = 1994 AND PROJ_ID = "MKTPR" AND DEPT_NO = ?";

$V�DQ�H[DPSOH�RI�DQ�,16(57�VWDWHPHQW��WKH�IROORZLQJ�LV�IRU�LQVHUWLQJ�D�QHZ�URZ�LQWR�WKH�
352-B'(37B%8'*(7�WDEOH��ZLWK�FROXPQ�GDWD�VXSSOLHG�DW�UXQ�WLPH�

char *upd_str =

"INSERT INTO PROJ_DEPT_BUDGET (YEAR, PROJ_ID, DEPT_NO, \

QUART_HEAD_CNT) VALUES (?, ?, ?, ?)";

7KH�UHPDLQLQJ�VWHSV�UHIHU�RQO\�WR�83'$7(�VWDWHPHQWV��EXW�WKH�DFWLRQV�DSSO\�WR�,16(57�
VWDWHPHQWV�DV�ZHOO�

�� 'HFODUH�D�YDULDEOH�WR�KROG�WKH�LQSXW�;64/'$�QHHGHG�WR�VXSSO\�SDUDPHWHU�
YDOXHV�WR�WKH�83'$7(�VWDWHPHQW�DW�UXQ�WLPH��)RU�H[DPSOH��WKH�IROORZLQJ�
GHFODUDWLRQ�FUHDWHV�DQ�;64/'$�FDOOHG�in_sqlda�

XSQLDA *in_sqlda;
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�� $OORFDWH�PHPRU\�IRU�WKH�LQSXW�;64/'$�XVLQJ�WKH�;64/'$B/(1*7+�
PDFUR��7KH�;64/'$�PXVW�FRQWDLQ�RQH�;64/9$5�VXEVWUXFWXUH�IRU�HDFK�
SDUDPHWHU�WR�EH�SDVVHG�WR�WKH�83'$7(�VWDWHPHQW��7KH�IROORZLQJ�VWDWHPHQW�
DOORFDWHV�VWRUDJH�IRU�DQ�LQSXW�;64/'$��in_sqlda��ZLWK�WZR�;64/9$5�
VXEVWUXFWXUHV�

in_sqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(2));

�� 6HW�WKH�version�ILHOG�RI�WKH�;64/'$�WR�64/'$B9(56,21���DQG�VHW�WKH�sqln�
ILHOG�WR�LQGLFDWH�WKH�QXPEHU�RI�;64/9$5�VWUXFWXUHV�DOORFDWHG�

in_sqlda->version = SQLDA_VERSION1;

in_sqlda->sqln = 2;

�� 6HW�XS�WKH�;64/9$5�VWUXFWXUH�LQ�WKH�;64/'$�IRU�HDFK�SDUDPHWHU�WR�EH�
SDVVHG��6HWWLQJ�XS�DQ�;64/9$5�VWUXFWXUH�LQYROYHV�WKH�IROORZLQJ�VWHSV�

� 6SHFLI\�WKH�LWHP·V�GDWDW\SH�

� )RU�SDUDPHWHUV�ZKRVH�W\SHV�DUH�NQRZQ�DW�FRPSLOH�WLPH��SRLQW�WKH�sqldata�ILHOG�RI�WKH�
;64/9$5�WR�DQ�DSSURSULDWH�ORFDO�YDULDEOH�WKDW�ZLOO�FRQWDLQ�WKH�GDWD�WR�EH�SDVVHG�

� )RU�SDUDPHWHUV�ZKRVH�W\SHV�DUH�QRW�NQRZQ�XQWLO�UXQ�WLPH��DOORFDWH�ORFDO�VWRUDJH�IRU�WKH�
GDWD�SRLQWHG�WR�E\�WKH�sqldata�ILHOG�RI�WKH�;64/9$5�

� 6SHFLI\�WKH�QXPEHU�RI�E\WHV�RI�GDWD�

'DWD�VWRUDJH�IRU�DUUD\��DQG�%ORE��FROXPQV�LV�GLIIHUHQW�IURP�RWKHU�W\SHV�RI�FROXPQV��VR�
WKH�;64/9$5�ILHOGV�PXVW�EH�VHW�GLIIHUHQWO\��)RU�QRQ�DUUD\��DQG�QRQ�%ORE��FROXPQV��
LQSXW�SDUDPHWHU�GDWD�FRPHV�IURP�WKH�VSDFH�SRLQWHG�WR�E\ sqldata��)RU�DUUD\�FROXPQV��VHW�
WKH�W\SH�WR�64/B$55$<��RU�64/B$55$<�����LI�WKH�DUUD\�FROXPQ�LV�DOORZHG�WR�EH�
18//���7KH�DSSOLFDWLRQ�PXVW�VWRUH�VSDFH�IRU�WKH�LQWHUQDO�DUUD\�LGHQWLILHU��QRW�WKH�DUUD\�
GDWD��LQ�WKH�sqldata�VSDFH��6HH�WKH�IROORZLQJ�VHFWLRQV�WR�FUHDWH�RU�PRGLI\�DQ�DUUD\��VWRUH�
LWV�DUUD\�,'�LQ�WKH�sqldata�VSDFH��DQG�WKHQ�DVVRFLDWH�WKH�DFWXDO�DUUD\�GDWD�ZLWK�WKH�FROXPQ�

7KH�IROORZLQJ�FRGH�H[DPSOH�LOOXVWUDWHV�WKH�DVVLJQPHQWV�IRU�RQH�7(;7�FROXPQ�DQG�RQH�
DUUD\�FROXPQ��ZKHUH�WKH�FROXPQ�W\SHV�DUH�NQRZQ�DW�FRPSLOH�WLPH��

#define NUMLEN 4

char dept_no[NUMLEN + 1];

ISC_QUAD array_id;

in_sqlda->sqlvar[0].sqldata = &array_id;

in_sqlda->sqlvar[0].sqltype = SQL_ARRAY + 1;

in_sqlda->sqlvar[0].sqllen = sizeof(ISC_QUAD);

in_sqlda->sqlvar[1].sqldata = dept_no;

in_sqlda->sqlvar[1].sqltype = SQL_TEXT;

in_sqlda->sqlvar[1].sqllen = 4;
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ACCESSING ARRAY DATA
7KH�dept_no�YDULDEOH�VKRXOG�EH�DVVLJQHG�D�YDOXH�DW�UXQ�WLPH��XQOHVV�WKH�YDOXH�LV�NQRZQ�
DW�FRPSLOH�WLPH���7KH�array_id�YDULDEOH�VKRXOG�EH�VHW�WR�UHIHU�WR�WKH�QHZO\�FUHDWHG�DUUD\��
DV�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV�

)RU�H[DPSOHV�RI�KDQGOLQJ�GDWD�ZKRVH�W\SHV�DUH�QRW�NQRZQ�XQWLO�UXQ�WLPH��VHH�&KDSWHU����
´:RUNLQJ�ZLWK�'\QDPLF�64/�µ

4 &DOOLQJ�LVFBDUUD\BSXWBVOLFH��
7KH�IROORZLQJ�VWHSV�DUH�UHTXLUHG�WR�VWRUH�WKH�GDWD�LQWR�DQ�DUUD\�RU�DUUD\�VOLFH�

�� 'HFODUH�DQ�DUUD\�,'�

ISC_QUAD array_id; /* Declare an array ID. */

�� ,QLWLDOL]H�WKH�DUUD\�,'��,I�\RX�DUH�FUHDWLQJ�D�QHZ�DUUD\�WR�EH�LQVHUWHG�LQWR�D�QHZ�
URZ��RU�WR�UHSODFH�DQ�H[LVWLQJ�DUUD\��WKHQ�VLPSO\�LQLWLDOL]H�WKH�DUUD\�,'�WR�18//�

array_id = NULL;/* Set handle to NULL before using it */

,I�\RX�DUH�PRGLI\LQJ�DQ�H[LVWLQJ�DUUD\��WKHQ�IROORZ�WKH�VWHSV�OLVWHG�XQGHU�´5HDGLQJ�'DWD�
IURP�DQ�$UUD\µ�WR�UHDG�WKH�H[LVWLQJ�DUUD\�,'�LQWR�array_id�

�� &DOO isc_array_put_slice()��,Q�\RXU�FDOO�\RX�SDVV�WKH�DUUD\�,'��HLWKHU�WKH�DUUD\�
,'�RI�DQ�H[LVWLQJ�DUUD\��RU�18//�IRU�D�QHZ�DUUD\��LQ�WKH�array_id�YDULDEOH��<RX�
DOVR�SDVV�WKH�EXIIHU�RI�GDWD�WR�EH�ZULWWHQ�DQG�D�GHVFULSWRU�VSHFLI\LQJ�WKH�DUUD\�
VOLFH�WR�ZKLFK�WKH�GDWD�EHORQJV�

:KHQ�isc_array_put_slice()�LV�FDOOHG�ZLWK�DQ�DUUD\�,'�RI�DQ�H[LVWLQJ�DUUD\��LW�FUHDWHV�D�
QHZ�DUUD\�ZLWK�WKH�VDPH�FKDUDFWHULVWLFV�DV�WKH�VSHFLILHG�DUUD\��DQG�FRSLHV�WKH�H[LVWLQJ�DUUD\�
GDWD�WR�WKH�QHZ�DUUD\��7KHQ�isc_array_put_slice()�ZULWHV�WKH�GDWD�IURP�WKH�DUUD\�EXIIHU�
WR�WKH�QHZ�DUUD\��RU�VOLFH�RI�WKH�DUUD\���SHU�WKH�ERXQGV�VSHFLILHG�LQ�WKH�DUUD\�GHVFULSWRU��
DQG�UHWXUQV�LQ�WKH�VDPH�array_id�YDULDEOH�WKH�DUUD\�,'�RI�WKH�QHZ�DUUD\�

:KHQ�isc_array_put_slice()�LV�FDOOHG�ZLWK�D�18//�DUUD\�,'��LW�FUHDWHV�D�QHZ�HPSW\�DUUD\�
ZLWK�FKDUDFWHULVWLFV�DV�GHFODUHG�IRU�WKH�DUUD\�FROXPQ�ZKRVH�QDPH�DQG�WDEOH�QDPH�DUH�
VSHFLILHG�LQ�WKH�DUUD\�GHVFULSWRU�SDVVHG�WR�isc_array_put_slice()��,W�WKHQ�ZULWHV�WKH�GDWD�
IURP�WKH�DUUD\�EXIIHU�WR�WKH�QHZ�DUUD\��RU�VOLFH�RI�WKH�DUUD\���DQG�UHWXUQV�LQ�WKH�array_id�
YDULDEOH�WKH�DUUD\�,'�RI�WKH�QHZ�DUUD\�

1RWH�WKDW�LQ�ERWK�FDVHV��D�QHZ�DUUD\�LV�FUHDWHG��DQG�LWV�DUUD\�,'�LV�UHWXUQHG�LQ�WKH�array_id�
YDULDEOH��7KH�DUUD\�LV�WHPSRUDU\�XQWLO�DQ�83'$7(�RU�,16(57�VWDWHPHQW�LV�H[HFXWHG�WR�
DVVRFLDWH�WKH�DUUD\�ZLWK�D�SDUWLFXODU�FROXPQ�RI�D�SDUWLFXODU�URZ�
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<RX�FDQ�PDNH�D�VLQJOH�FDOO�WR�isc_array_put_slice()�WR�ZULWH�DOO�WKH�GDWD�WR�WKH�DUUD\��2U��
\RX�PD\�FDOO�isc_array_put_slice()�PXOWLSOH�WLPHV�WR�VWRUH�GDWD�LQWR�YDULRXV�VOLFHV�RI�WKH�
DUUD\��,Q�WKLV�FDVH��HDFK�FDOO�WR�isc_array_put_slice()�DIWHU�WKH�ILUVW�FDOO�VKRXOG�SDVV WKH�
DUUD\�,'�RI�WKH�WHPSRUDU\�DUUD\��:KHQ�isc_array_put_slice() LV�FDOOHG�ZLWK WKH�DUUD\�,'�
RI�D�WHPSRUDU\�DUUD\��LW�FRSLHV�WKH�VSHFLILHG�GDWD�WR�WKH�VSHFLILHG�VOLFH�RI�WKH�WHPSRUDU\�
DUUD\��EXW�GRHV�QRW�FUHDWH�D�QHZ�DUUD\�

7KH�IROORZLQJ�LV�D�VDPSOH�FDOO�WR isc_array_put_slice()�

isc_array_put_slice(

status_vector,

&db_handle,

&trans,

&array_id, /* array ID (NULL, or existing array’s array ID) */

&desc, /* array descriptor describing where to write data */

hcnt, /* array buffer containing data to write to array */

&len /* length of array buffer */

);

7KLV�FDOO�FUHDWHV�D�QHZ�DUUD\��FRSLHV�WKH�GDWD�LQ�hcnt�WR�WKH�QHZ�DUUD\��RU�VOLFH�RI�WKH�DUUD\���
DVVLJQV�WKH�DUUD\�DQ�DUUD\�,'��DQG�VHWV�array_id�WR�SRLQW�WR�WKH�DUUD\�,'�

,03257$17 array_id�VKRXOG�EH�WKH�YDULDEOH�SRLQWHG�WR�E\�WKH�sqldata�ILHOG�RI�WKH�83'$7(��RU�
,16(57��VWDWHPHQW�LQSXW�SDUDPHWHU�WKDW�VSHFLILHV�WKH�DUUD\�FROXPQ�WR�EH�XSGDWHG��7KXV��
ZKHQ�WKH�,16(57�RU�83'$7(�VWDWHPHQW�LV�H[HFXWHG��WKLV�QHZ�DUUD\·V�DUUD\�,'�ZLOO�EH�XVHG�
WR�VHW�RU�XSGDWH�WKH�DUUD\�FROXPQ�WR�UHIHU�WR�WKH�QHZ�DUUD\�

4 $VVRFLDWLQJ�WKH�QHZ�DUUD\�ZLWK�WKH�DUUD\�FROXPQ
([HFXWH�WKH�83'$7(�VWDWHPHQW�WR�DVVRFLDWH�WKH�QHZ�DUUD\�ZLWK�WKH�DUUD\�FROXPQ�LQ�WKH�URZ�
VHOHFWHG�E\�WKH�VWDWHPHQW�

isc_dsql_execute_immediate(

status_vector,

&db_handle,

&trans,

0, /* indicates string to execute is null-terminated */

upd_str, /* UPDATE statement string to be executed */

1, /* XSQLDA version number */

in_sqlda /* XSQLDA supplying parameters to UPDATE statement */

);

7KLV�VHWV�WKH�DUUD\�FROXPQ�LQ�WKH�URZ�VSHFLILHG�LQ�WKH�83'$7(�VWDWHPHQW�WR�FRQWDLQ�WKH�
DUUD\�,'�RI�WKH�QHZ�DUUD\��7KH�DUUD\�,'�FRPHV�IURP�WKH�array_id�YDULDEOH�SRLQWHG�WR�E\�WKH�
LQBVTOGD�SDUDPHWHU�FRUUHVSRQGLQJ�WR�WKH�DUUD\�FROXPQ�
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,I�WKH�DUUD\�FROXPQ�LQ�WKH�VSHFLILHG�URZ�FRQWDLQV�WKH�DUUD\�,'�RI�D�GLIIHUHQW�DUUD\�EHIRUH�WKH�
83'$7(�VWDWHPHQW�LV�H[HFXWHG��WKHQ�WKH�FROXPQ�LV�PRGLILHG�WR�FRQWDLQ�WKH�QHZ�DUUD\�,'��
DQG�WKH�DUUD\�UHIHUHQFHG�E\�WKH�SUHYLRXVO\�VWRUHG�DUUD\�,'�ZLOO�EH�GHOHWHG�GXULQJ�WKH�QH[W�
JDUEDJH�FROOHFWLRQ�

Deleting an array
7KHUH�DUH�WKUHH�ZD\V�WR�GHOHWH�DQ�DUUD\�

�� 'HOHWH�WKH�URZ�FRQWDLQLQJ�WKH�DUUD\��<RX�FDQ�XVH�'64/�WR�H[HFXWH�D�'(/(7(�
VWDWHPHQW�

�� 5HSODFH�WKH�DUUD\�ZLWK�D�GLIIHUHQW�RQH��DV�GHVFULEHG�DERYH��,I�DQ�DUUD\�FROXPQ�
FRQWDLQV�DQ�DUUD\�,'��DQG�\RX�PRGLI\�WKH�FROXPQ�WR�UHIHU�WR�D�GLIIHUHQW�DUUD\��WKH�
DUUD\�UHIHUHQFHG�E\�WKH�SUHYLRXVO\�VWRUHG�DUUD\�,'�ZLOO�EH�GHOHWHG�GXULQJ�WKH�QH[W�
JDUEDJH�FROOHFWLRQ�

�� 5HVHW�WR�18//�WKH�FROXPQ�UHIHUULQJ�WR�WKH�DUUD\��)RU�H[DPSOH��XVH�'64/�WR�
H[HFXWH�D�VWDWHPHQW�OLNH�WKH�IROORZLQJ��ZKHUH�/$1*8$*(B5(4�LV�DQ�DUUD\�
FROXPQ�

"UPDATE JOB SET LANGUAGE_REQ = NULL \

WHERE JOB_CODE = "SA12" AND JOB_GRADE = 10"

7KH�DUUD\�UHIHUHQFHG�E\�WKH�SUHYLRXVO\�VWRUHG�DUUD\�,'�ZLOO�EH�GHOHWHG�GXULQJ�WKH�QH[W�
JDUEDJH�FROOHFWLRQ�
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9
Chapter 9Working with Conversions

,QWHU%DVH�XVHV�D�SURSULHWDU\�IRUPDW�IRU�LQWHUQDO�VWRUDJH�RI�'$7(�GDWD��EXW�SURYLGHV�WKH�
IROORZLQJ�$3,�FDOOV�IRU�WUDQVODWLQJ�WR�DQG�IURP�WKLV�IRUPDW�

g isc_decode_date()�WR�FRQYHUW�WKH�,QWHU%DVH�LQWHUQDO�GDWH�IRUPDW�WR�WKH�&�WLPH�VWUXFWXUH
g isc_encode_date���WR�FRQYHUW�WKH�&�WLPH�VWUXFWXUH�WR�WKH�LQWHUQDO�,QWHU%DVH�GDWH�IRUPDW

7KHVH�FDOOV�PHUHO\�WUDQVODWH�'$7(�GDWD�EHWZHHQ�IRUPDWV��WKH\�GR�QRW�UHDG�RU�ZULWH�'$7(�
GDWD�GLUHFWO\��'$7(�GDWD�LV�UHDG�IURP�DQG�ZULWWHQ�WR�WKH�GDWDEDVH�XVLQJ�VWDQGDUG�'64/�
V\QWD[�SURFHVVHG�ZLWK�WKH�isc_dsql�IDPLO\�RI�$3,�FDOOV�

,QWHU%DVH�DOVR�UHTXLUHV�WKDW�QXPEHUV�HQWHUHG�LQ�GDWDEDVH�DQG�WUDQVDFWLRQ�SDUDPHWHU�EXIIHUV�
EH�LQ�D�JHQHULF�IRUPDW��ZLWK�WKH�OHDVW�VLJQLILFDQW�E\WH�ODVW��6LJQHG�QXPEHUV�UHTXLUH�WKH�VLJQ�WR�
EH�LQ�WKH�ODVW�E\WH��6\VWHPV�WKDW�UHSUHVHQW�QXPEHUV�ZLWK�WKH�PRVW�VLJQLILFDQW�E\WH�ODVW�PXVW�
XVH�WKH�isc_vax_integer()�$3,�IXQFWLRQ�WR�UHYHUVH�WKH�E\WH�RUGHU�RI�QXPEHUV�HQWHUHG�LQ�
GDWDEDVH�SDUDPHWHU�EXIIHUV��'3%V��DQG�WUDQVDFWLRQ�SDUDPHWHU�EXIIHUV��73%V���:KHQ�
QXPHULF�LQIRUPDWLRQ�LV�UHWXUQHG�E\�LQIRUPDWLRQ�FDOOV�RQ�WKHVH�V\VWHPV��isc_vax_integer()�
PXVW�EH�XVHG�RQFH�DJDLQ�WR�UHYHUVH�WKH�E\WH�RUGHULQJ�

)RU�PRUH�LQIRUPDWLRQ�DERXW�XVLQJ�'64/�WR�UHDG�DQG�ZULWH�GDWD��VHH�&KDSWHU����´:RUNLQJ�
ZLWK�'\QDPLF�64/�µ
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Converting dates from InterBase to C format
7R�VHOHFW�D�GDWH�IURP�D�WDEOH��DQG�FRQYHUW�LW�WR�D�IRUP�XVDEOH�LQ�D�&�ODQJXDJH�SURJUDP��IROORZ�
WKHVH�VWHSV�

�� &UHDWH�D�KRVW�YDULDEOH�IRU�D�&�WLPH�VWUXFWXUH��0RVW�&�DQG�&���FRPSLOHUV�SURYLGH�
D�W\SHGHI�GHFODUDWLRQ��WP��IRU�WKH�&�WLPH�VWUXFWXUH�LQ�WKH�WLPH�K�KHDGHU�ILOH��7KH�
IROORZLQJ�&�FRGH�LQFOXGHV�WKDW�KHDGHU�ILOH��DQG�GHFODUHV�D�YDULDEOH�RI�W\SH�WP�

#include <time.h>

#include "ibase.h"

. . .

struct tm hire_time;

. . .

Note 7R�FUHDWH�KRVW�ODQJXDJH�WLPH�VWUXFWXUHV�LQ�ODQJXDJHV�RWKHU�WKDQ�&�DQG�&����VHH�WKH�
KRVW�ODQJXDJH�UHIHUHQFH�PDQXDO�

�� &UHDWH�D�KRVW�YDULDEOH�RI�W\SH�,6&B48$'��)RU�H[DPSOH��WKH�KRVW�YDULDEOH�
GHFODUDWLRQ�PLJKW�ORRN�OLNH�WKLV�

ISC_QUAD hire_date;

7KH�,6&B48$'�VWUXFWXUH�LV�GHFODUHG�LQ�LEDVH�K��EXW�WKH�SURJUDPPHU�PXVW�GHFODUH�DFWXDO�
KRVW�ODQJXDJH�YDULDEOHV�RI�W\SH�,6&B48$'�

�� 5HWULHYH�D�GDWH�IURP�D�WDEOH�LQWR�WKH�,6&B48$'�YDULDEOH�

�� &RQYHUW�WKH�,6&B48$'�YDULDEOH�LQWR�D�QXPHULF�&�IRUPDW�ZLWK�WKH�,QWHU%DVH�
IXQFWLRQ��isc_decode_date()��7KLV�IXQFWLRQ�LV�DOVR�GHFODUHG�LQ�LEDVH�K��
isc_decode_date()�UHTXLUHV�WZR�SDUDPHWHUV��WKH�DGGUHVV�RI�WKH�,6&B48$'�
KRVW�ODQJXDJH�YDULDEOH��DQG�WKH�DGGUHVV�RI�WKH�WP�KRVW�ODQJXDJH�YDULDEOH��)RU�
H[DPSOH��WKH�IROORZLQJ�FRGH�IUDJPHQW�FRYHUWV�KLUHBGDWH�WR�KLUHBWLPH�

isc_decode_date(&hire_date, &hire_time);

Converting dates from C to InterBase format
7R�LQVHUW�D�GDWH�LQ�D�WDEOH��LW�PXVW�EH�FRQYHUWHG�IURP�WKH�KRVW�ODQJXDJH�IRUPDW�LQWR�,QWHU%DVH�
IRUPDW��DQG�WKHQ�VWRUHG��7R�SHUIRUP�WKH�FRQYHUVLRQ�DQG�LQVHUWLRQ�LQ�D�&�SURJUDP��IROORZ�
WKHVH�VWHSV�

�� &UHDWH�D�KRVW�YDULDEOH�IRU�D�&�WLPH�VWUXFWXUH��0RVW�&�DQG�&���FRPSLOHUV�SURYLGH�
D�W\SHGHI�GHFODUDWLRQ��WP��IRU�WKH�&�WLPH�VWUXFWXUH�LQ�WKH�WLPH�K�KHDGHU�ILOH��7KH�
IROORZLQJ�&�FRGH�LQFOXGHV�WKDW�KHDGHU�ILOH��DQG�GHFODUHV�D�WP�YDULDEOH��KLUHBWLPH�

#include <time.h>;
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REVERSING BYTE ORDER OF NUMBERS WITH ISC_VAX_INTEGER( )
. . .

struct tm hire_time;

. . .

7R�FUHDWH�KRVW�ODQJXDJH�WLPH�VWUXFWXUHV�LQ�ODQJXDJHV�RWKHU�WKDQ�&�DQG�&����VHH�WKH�
KRVW�ODQJXDJH�UHIHUHQFH�PDQXDO�

�� &UHDWH�D�KRVW�YDULDEOH�RI�W\SH�,6&B48$'��IRU�XVH�E\�,QWHU%DVH��)RU�H[DPSOH��
WKH�KRVW�YDULDEOH�GHFODUDWLRQ�PLJKW�ORRN�OLNH�WKLV�

ISC_QUAD mydate;

7KH�,6&B48$'�VWUXFWXUH�LV�GHFODUHG�LQ�LEDVH�K��EXW�WKH�SURJUDPPHU�PXVW�GHFODUH�DFWXDO�
KRVW�ODQJXDJH�YDULDEOHV�RI�W\SH�,6&B48$'�

�� 3XW�GDWH�DQG�WLPH�LQIRUPDWLRQ�LQWR�KLUHBWLPH�

�� 8VH�WKH�,QWHU%DVH�isc_encode_date()�IXQFWLRQ�WR�FRQYHUW�WKH�LQIRUPDWLRQ�LQ�
KLUHBWLPH�LQWR�,QWHU%DVH�LQWHUQDO�IRUPDW�DQG�VWRUH�WKDW�IRUPDWWHG�LQIRUPDWLRQ�LQ�
WKH�,6&B48$'�KRVW�YDULDEOH��KLUHBGDWH�LQ�WKH�H[DPSOH���7KLV�IXQFWLRQ�LV�DOVR�
GHFODUHG�LQ�LEDVH�K��

isc_encode_date()�UHTXLUHV�WZR�SDUDPHWHUV��WKH�DGGUHVV�RI�WKH�&�WLPH�VWUXFWXUH��DQG�WKH�
DGGUHVV�RI�WKH�,6&B48$'�KRVW�ODQJXDJH�YDULDEOH��)RU�H[DPSOH��WKH�IROORZLQJ�FRGH�
FRQYHUWV�KLUHBWLPH�WR�KLUHBGDWH�

isc_encode_date(&hire_time, &hire_date);

�� ,QVHUW�WKH�GDWH�LQWR�D�WDEOH�

Reversing byte order of numbers with isc_vax_integer( )
,QWHU%DVH�H[SHFWV�WKDW�QXPEHUV�HQWHUHG�LQ�GDWDEDVH�DQG�WUDQVDFWLRQ�SDUDPHWHU�EXIIHUV�EH�LQ�
D�JHQHULF�IRUPDW��ZLWK�WKH�OHDVW�VLJQLILFDQW�E\WH�ODVW��6LJQHG�QXPEHUV�UHTXLUH�WKH�VLJQ�WR�EH�LQ�
WKH�ODVW�E\WH��6\VWHPV�WKDW�UHSUHVHQW�QXPEHUV�ZLWK�WKH�PRVW�VLJQLILFDQW�E\WH�ODVW�PXVW�XVH�WKH�
isc_vax_integer()�$3,�IXQFWLRQ�WR�UHYHUVH�WKH�E\WH�RUGHU�RI�QXPEHUV�HQWHUHG�LQ�'3%V�DQG�
73%V��:KHQ�QXPHULF�LQIRUPDWLRQ�LV�UHWXUQHG�E\�LQIRUPDWLRQ�FDOOV�RQ�WKHVH�V\VWHPV��
isc_vax_integer()�PXVW�EH�XVHG�RQFH�DJDLQ�WR�UHYHUVH�WKH�E\WH�RUGHULQJ��7KH�V\QWD[�IRU�
isc_vax_integer()�LV�

ISC_LONG isc_vax_integer( char *buffer, short length);

EXIIHU�LV�D�FKDU�SRLQWHU�WR�WKH�LQWHJHU�WR�FRQYHUW��DQG�OHQJWK�LV�WKH�VL]H��LQ�E\WHV��RI�WKH�LQWHJHU��
9DOLG�OHQJWKV�DUH����VKRUW������LQW���DQG���ORQJ���7KH�IROORZLQJ�FRGH�UHYHUVHV�WKH���E\WH�YDOXH�
LQ�D�UHVXOW�EXIIHU�

#include "ibase.h"

. . .
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for(p = res_buffer; *p != isc_info_end;)

{

p++;

length = isc_vax_integer(p, 2);

}
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7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�VHW�XS�DQ�HUURU�VWDWXV�YHFWRU�ZKHUH�,QWHU%DVH�FDQ�VWRUH�
UXQ�WLPH�HUURU�LQIRUPDWLRQ��DQG�KRZ�WR�XVH�$3,�IXQFWLRQV�WR�KDQGOH�DQG�UHSRUW�HUURUV�

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�$3,�IXQFWLRQV�IRU�KDQGOLQJ�HUURUV�

Function Purpose

isc_interprete() Capture InterBase error messages to a buffer

isc_print_sqlerror() Display an SQL error message

isc_print_status() Display InterBase error messages

isc_sqlcode() Set the value of SQLCODE

isc_sql_interprete() Capture an SQL error message to a buffer

TABLE 10.1 Error-handling functions
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Setting up an error status vector
0RVW�$3,�IXQFWLRQV�UHWXUQ�VWDWXV�LQIRUPDWLRQ�WKDW�LQGLFDWHV�VXFFHVV�RU�IDLOXUH��7KH�
LQIRUPDWLRQ�UHWXUQHG�LV�GHULYHG�IURP�WKH�VHFRQG�DUUD\�HOHPHQW�RI�WKH�HUURU�VWDWXV�YHFWRU��
ZKHUH�,QWHU%DVH�UHSRUWV�HUURU�FRQGLWLRQV��7KH�HUURU�VWDWXV�YHFWRU�LV�GHFODUHG�LQ�DSSOLFDWLRQV�
DV�DQ�DUUD\�RI����ORQJ�LQWHJHUV��XVLQJ�WKH�IROORZLQJ�V\QWD[�

#include <ibase.h>

. . .

ISC_STATUS status_vector[20];

,6&B67$786�LV�D��GHILQH�LQ�LEDVH�K�SURYLGHG�IRU�SURJUDPLQJ�FRQYHQLHQFH�DQG�SODWIRUP�
LQGHSHQGHQFH�

Using information in the status vector
:KHWKHU�RU�QRW�DQ�HUURU�RFFXUV�GXULQJ�WKH�H[HFXWLRQ�RI�DQ�$3,�FDOO��,QWHU%DVH�ORDGV�WKH�HUURU�
VWDWXV�YHFWRU�ZLWK�VWDWXV�LQIRUPDWLRQ��,QIRUPDWLRQ�FRQVLVWV�RI�RQH�RU�PRUH�,QWHU%DVH�HUURU�
FRGHV��DQG�HUURU�LQIRUPDWLRQ�WKDW�FDQ�EH�XVHG�WR�EXLOG�DQ�HUURU�PHVVDJH�KRQHG�WR�D�VSHFLILF�
HUURU��

$Q�DSSOLFDWLRQ�FDQ�FKHFN�WKH�VWDWXV�YHFWRU�DIWHU�WKH�H[HFXWLRQ�RI�PRVW�$3,�FDOOV�WR�GHWHUPLQH�
WKHLU�VXFFHVV�RU�IDLOXUH��,I�DQ�HUURU�FRQGLWLRQ�LV�UHSRUWHG��DSSOLFDWLRQV�FDQ�

g'LVSOD\�,QWHU%DVH�HUURU�PHVVDJHV�XVLQJ�isc_print_status()�
g 6HW�DQ�64/&2'(�YDOXH�FRUUHVSRQGLQJ�WR�DQ�,QWHU%DVH�HUURU�XVLQJ�isc_sqlcode()��DQG�
GLVSOD\�WKH�64/&2'(�DQG�DQ�64/�HUURU�PHVVDJH�XVLQJ�isc_print_sqlerror()�

g %XLOG�LQGLYLGXDO�,QWHU%DVH�HUURU�PHVVDJHV�LQ�D�EXIIHU�ZLWK�isc_interprete()��7KH�EXIIHU�PXVW�
EH�SURYLGHG�E\�WKH�DSSOLFDWLRQ��8VLQJ�D�EXIIHU�HQDEOHV�DQ�DSSOLFDWLRQ�WR�SHUIRUP�DGGLWLRQDO�
PHVVDJH�SURFHVVLQJ��IRU�H[DPSOH��VWRULQJ�PHVVDJHV�LQ�DQ�HUURU�ORJ�ILOH���7KLV�DELOLW\�LV�
HVSHFLDOO\�XVHIXO�RQ�ZLQGRZLQJ�V\VWHPV�WKDW�GR�QRW�SHUPLW�GLUHFW�VFUHHQ�ZULWHV�

g &DSWXUH�DQ�64/�HUURU�PHVVDJH�LQ�D�EXIIHU�ZLWK�isc_sql_interprete()��7KH�EXIIHU�PXVW�EH�
SURYLGHG�E\�WKH�DSSOLFDWLRQ�

g 3DUVH�IRU�DQG�UHDFW�WR�VSHFLILF�,QWHU%DVH�HUURU�FRGHV�LQ�WKH�VWDWXV�YHFWRU�
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Checking the status vector for errors
$3,�IXQFWLRQV�WKDW�UHWXUQ�LQIRUPDWLRQ�LQ�WKH�VWDWXV�YHFWRU�DUH�GHFODUHG�LQ�LEDVH�K�DV�UHWXUQLQJ�
DQ�,6&B67$786�SRLQWHU��)RU�H[DPSOH��WKH�IXQFWLRQ�SURWRW\SH�IRU�
isc_prepare_transaction()�LV�GHFODUHG�DV�

ISC_STATUS ISC_EXPORT isc_prepare_transaction(

ISC_STATUS ISC_FAR *,

isc_tr_handle ISC_FAR *);

7R�FKHFN�WKH�VWDWXV�YHFWRU�IRU�HUURU�FRQGLWLRQV�DIWHU�WKH�H[HFXWLRQ�RI�D�IXQFWLRQ��H[DPLQH�WKH�
ILUVW�HOHPHQW�RI�WKH�VWDWXV�YHFWRU�WR�VHH�LI�LW�LV�VHW�WR����DQG�LI�VR��H[DPLQH�WKH�VHFRQG�HOHPHQW�
WR�VHH�LI�LW�LV�QRW����$�QRQ]HUR�YDOXH�LQ�WKH�VHFRQG�HOHPHQW�LQGLFDWHV�DQ�HUURU�FRQGLWLRQ��7KH�
IROORZLQJ�&�FRGH�IUDJPHQW�LOOXVWUDWHV�KRZ�WR�FKHFN�WKH�VWDWXV�YHFWRU�IRU�DQ�HUURU�FRQGLWLRQ�

#include <ibase.h>

. . .

ISC_STATUS status_vector[20];

. . .

/* Assume an API call returning status information is called here. */

if (status_vector[0] == 1 && status_vector[1] > 0)

{

/* Handle error condition here. */

;

}

,I�DQ�HUURU�FRQGLWLRQ�LV�GHWHFWHG��\RX�FDQ�XVH�$3,�IXQFWLRQV�LQ�DQ�HUURU�KDQGOLQJ�URXWLQH�WR�
GLVSOD\�HUURU�PHVVDJHV��FDSWXUH�WKH�HUURU�PHVVDJHV�LQ�D�EXIIHU��RU�SDUVH�WKH�VWDWXV�YHFWRU�IRU�
SDUWLFXODU�HUURU�FRGHV��

'LVSOD\�RU�FDSWXUH�RI�HUURU�PHVVDJHV�LV�RQO\�RQH�SDUW�RI�DQ�HUURU�KDQGOLQJ�URXWLQH��8VXDOO\��
WKHVH�URXWLQHV�DOVR�UROO�EDFN�WUDQVDFWLRQV��DQG�VRPHWLPHV�WKH\�FDQ�UHWU\�IDLOHG�RSHUDWLRQV�

Displaying InterBase error messages
8VH�isc_print_status()�WR�GLVSOD\�,QWHU%DVH�HUURU�PHVVDJHV�RQ�WKH�VFUHHQ��7KLV�IXQFWLRQ�
SDUVHV�WKH�VWDWXV�YHFWRU�WR�EXLOG�DOO�DYDLODEOH�HUURU�PHVVDJHV��WKHQ�XVHV�WKH�&�printf()�IXQFWLRQ�
WR�ZULWH�WKH�PHVVDJHV�WR�WKH�GLVSOD\��isc_print_status()�UHTXLUHV�RQH�SDUDPHWHU��D�SRLQWHU�WR�
D�VWDWXV�YHFWRU�FRQWDLQLQJ�HUURU�LQIRUPDWLRQ��)RU�H[DPSOH��WKH�IROORZLQJ�FRGH�IUDJPHQW�FDOOV�
isc_print_status()�DQG�UROOV�EDFN�D�WUDQVDFWLRQ�RQ�HUURU�

#include <ibase.h>

. . .

ISC_STATUS status_vector[20];
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isc_tr_handle trans;

. . .

trans = 0L;

. . .

/* Assume a transaction, trans, is started here. */

/* Assume an API call returning status information is called here. */

if (status_vector[0] == 1 && status_vector[1] > 0)

{

isc_print_status(status_vector);

isc_rollback_transaction(status_vector, &trans);

}

,03257$17 2Q�ZLQGRZLQJ�V\VWHPV�WKDW�GR�QRW�SHUPLW�GLUHFW�VFUHHQ�ZULWHV�ZLWK�printf()��XVH�
isc_interprete()�WR�FDSWXUH�HUURU�PHVVDJHV�WR�D�EXIIHU�

7,3 )RU�DSSOLFDWLRQV�WKDW�XVH�WKH�G\QDPLF�64/��'64/��$3,�IXQFWLRQV��HUURUV�VKRXOG�EH�
GLVSOD\HG�XVLQJ�64/�FRQYHQWLRQV��8VH�isc_sqlcode()�DQG�isc_print_sqlerror()�LQVWHDG�RI�
isc_print_status()�

Capturing InterBase error messages
8VH�isc_interprete()�WR�EXLOG�DQ�HUURU�PHVVDJH�IURP�LQIRUPDWLRQ�LQ�WKH�VWDWXV�YHFWRU�DQG�
VWRUH�LW�LQ�DQ�DSSOLFDWLRQ�GHILQHG�EXIIHU�ZKHUH�LW�FDQ�EH�IXUWKHU�PDQLSXODWHG��&DSWXULQJ�
PHVVDJHV�LQ�D�EXIIHU�LV�XVHIXO�ZKHQ�DSSOLFDWLRQV�

g 5XQ�XQGHU�ZLQGRZLQJ�V\VWHPV�WKDW�GR�QRW�SHUPLW�GLUHFW�VFUHHQ�ZULWHV�
g 5HTXLUH�PRUH�FRQWURO�RYHU�PHVVDJH�GLVSOD\�WKDQ�LV�SRVVLEOH�ZLWK�isc_print_status()�
g 6WRUH�D�UHFRUG�RI�DOO�HUURU�PHVVDJHV�LQ�D�ORJ�ILOH�
g0DQLSXODWH�RU�IRUPDW�HUURU�PHVVDJHV�IRU�GLVSOD\�RU�SDVV�WKHP�WR�D�ZLQGRZLQJ�V\VWHP·V�
GLVSOD\�URXWLQHV�

isc_interprete()�UHWULHYHV�DQG�IRUPDWV�D�VLQJOH�HUURU�PHVVDJH�HDFK�WLPH�LW�LV�FDOOHG��:KHQ�DQ�
HUURU�RFFXUV��WKH�VWDWXV�YHFWRU�XVXDOO\�FRQWDLQV�PRUH�WKDQ�RQH�HUURU�PHVVDJH��7R�UHWULHYH�DOO�
UHOHYDQW�HUURU�PHVVDJHV��\RX�PXVW�PDNH�UHSHDWHG�FDOOV�WR�isc_interprete()�

*LYHQ�ERWK�WKH�ORFDWLRQ�RI�D�EXIIHU��DQG�WKH�DGGUHVV�RI�WKH�VWDWXV�YHFWRU��isc_interprete()�
EXLOGV�DQ�HUURU�PHVVDJH�IURP�WKH�LQIRUPDWLRQ�LQ�WKH�VWDWXV�YHFWRU��SXWV�WKH�IRUPDWWHG�VWULQJ�
LQ�WKH�EXIIHU�ZKHUH�DQ�DSSOLFDWLRQ�FDQ�PDQLSXODWH�LW��DQG�DGYDQFHV�WKH�VWDWXV�YHFWRU�SRLQWHU�
WR�WKH�VWDUW�RI�WKH�QH[W�FOXVWHU�RI�HUURU�LQIRUPDWLRQ��isc_interprete()�UHTXLUHV�WZR�
SDUDPHWHUV��WKH�DGGUHVV�RI�DQ�DSSOLFDWLRQ�EXIIHU�WR�KROG�IRUPDWWHG�PHVVDJH�RXWSXW��DQG�D�
SRLQWHU�WR�WKH�VWDWXV�YHFWRU�DUUD\�
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,03257$17 1HYHU�SDVV�WKH�VWDWXV�YHFWRU�DUUD\�GLUHFWO\�WR�isc_interprete()��(DFK�WLPH�LW�LV�FDOOHG��
isc_interprete()�DGYDQFHV�WKH�SRLQWHU�WR�WKH�VWDWXV�YHFWRU�WR�WKH�QH[W�HOHPHQW�FRQWDLQLQJ�
QHZ�PHVVDJH�LQIRUPDWLRQ��%HIRUH�FDOOLQJ�isc_interprete()��EH�VXUH�WR�VHW�WKH�SRLQWHU�WR�WKH�
VWDUWLQJ�DGGUHVV�RI�WKH�VWDWXV�YHFWRU�

7KH�IROORZLQJ�FRGH�GHPRQVWUDWHV�DQ�HUURU�KDQGOLQJ�URXWLQH�WKDW�PDNHV�UHSHDWHG�FDOOV�WR�
isc_interprete()�WR�UHWULHYH�HUURU�PHVVDJHV�IURP�WKH�VWDWXV�YHFWRU�LQ�D�EXIIHU��RQH�DW�D�WLPH��
VR�WKH\�FDQ�EH�ZULWWHQ�WR�D�ORJ�ILOH�

#include <ibase.h>

. . .

ISC_STATUS status_vector[20];

isc_tr_handle trans;

long *pvector;

char msg[512];

FILE *efile; /* Code fragment assumes pointer to an open file. */

trans = 0L;

. . .

/* Error-handling routine starts here. */

/* Always set pvector to point to start of status_vector. */

pvector = status_vector;

/* Retrieve first message. */

isc_interprete(msg, &pvector);

/* Write first message from buffer to log file. */

fprintf(efile, "%s\n", msg);

msg[0] = ’-’; /* Append leading hyphen to secondary messages. */

/* Look for more messages and handle in a loop. */

while(isc_interprete(msg + 1, &pvector)) /* More? */

fprintf(efile, "%s\n", msg); /* If so, write it to the log. */

fclose(efile); /* All done, so close the log file. */

isc_rollback(status_vector, &trans);

return(1);

. . .

Note 7KLV�FRGH�IUDJPHQW�DVVXPHV�WKDW�WKH�ORJ�ILOH�LV�SURSHUO\�GHFODUHG�DQG�RSHQHG�HOVHZKHUH�
LQ�WKH�DSSOLFDWLRQ�EHIRUH�FRQWURO�LV�SDVVHG�WR�WKLV�HUURU�KDQGOHU�

7,3 )RU�DSSOLFDWLRQV�WKDW�XVH�WKH�G\QDPLF�64/��'64/��$3,�IXQFWLRQV��HUURUV�VKRXOG�EH�
EXIIHUHG�XVLQJ�64/�FRQYHQWLRQV��8VH�isc_sqlcode()�DQG�isc_sql_interprete()�LQVWHDG�RI�
isc_interprete()�
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Setting an SQLCODE value on error
)RU�'64/�DSSOLFDWLRQV��HUURU�FRQGLWLRQV�VKRXOG�EH�FDVW�LQ�WHUPV�RI�64/�FRQYHQWLRQV��64/�
DSSOLFDWLRQV�W\SLFDOO\�UHSRUW�HUURUV�WKURXJK�D�YDULDEOH��64/&2'(��GHFODUHG�E\�DQ�
DSSOLFDWLRQ��7R�WUDQVODWH�DQ�,QWHU%DVH�HUURU�FRGH�LQWR�64/&2'(�IRUPDW��XVH�
isc_sqlcode()��7KLV�IXQFWLRQ�VHDUFKHV�WKH�HUURU�VWDWXV�YHFWRU�IRU�DQ�,QWHU%DVH�HUURU�FRGH�WKDW�
FDQ�EH�WUDQVODWHG�LQWR�DQ�64/�HUURU�FRGH��DQG�SHUIRUPV�WKH�WUDQVODWLRQ��2QFH�64/&2'(�LV�
VHW��WKH�RWKHU�$3,�IXQFWLRQV�IRU�KDQGOLQJ�64/�HUURUV��isc_print_sqlerror()��DQG�
isc_sql_interprete()��FDQ�EH�FDOOHG�

isc_sqlcode()�UHTXLUHV�RQH�SDUDPHWHU��D�SRLQWHU�WR�WKH�VWDWXV�YHFWRU��,W�UHWXUQV�D�ORQJ�YDOXH��
FRQWDLQLQJ�DQ�64/�HUURU�FRGH��7KH�IROORZLQJ�FRGH�LOOXVWUDWHV�WKH�XVH�RI�WKLV�IXQFWLRQ�

#include <ibase.h>;

. . .

long SQLCODE; /* Declare the SQL error code variable. */

ISC_STATUS status_vector[20];

. . .

if (status_vector[0] == 1 && status_vector[1] > 0)

{

SQLCODE = isc_sqlcode(status_vector);

isc_print_sqlerror(SQLCODE, status_vector)

. . .

}

,I�VXFFHVVIXO��isc_sqlcode()�UHWXUQV�WKH�ILUVW�YDOLG�64/�HUURU�FRGH�GHFRGHG�IURP�WKH�VWDWXV�
YHFWRU��,I�QR�YDOLG�64/�HUURU�FRGH�LV�IRXQG��isc_sqlcode()�UHWXUQV������

Displaying SQL error messages
$3,�DSSOLFDWLRQV�WKDW�SURYLGH�D�'64/�LQWHUIDFH�WR�HQG�XVHUV�VKRXOG�XVH�
isc_print_sqlerror()�WR�GLVSOD\�64/�HUURU�FRGHV�DQG�FRUUHVSRQGLQJ�HUURU�PHVVDJHV�RQ�WKH�
VFUHHQ��:KHQ�SDVVHG�D�YDULDEOH��FRQYHQWLRQDOO\�QDPHG�64/&2'(��FRQWDLQLQJ�DQ�64/�HUURU�
FRGH��DQG�D�SRLQWHU�WR�WKH�VWDWXV�YHFWRU� isc_print_sqlerror()�SDUVHV�WKH�VWDWXV�YHFWRU�WR�EXLOG�
DQ�64/�HUURU�PHVVDJH��WKHQ�XVHV�WKH�&�printf()�IXQFWLRQ�WR�ZULWH�WKH�64/&2'(�YDOXH�DQG�
PHVVDJH�WR�WKH�GLVSOD\��)RU�H[DPSOH��WKH�IROORZLQJ�FRGH�IUDJPHQW�FDOOV�isc_print_sqlerror()�
DQG�UROOV�EDFN�D�WUDQVDFWLRQ�RQ�HUURU�

#include <ibase.h>

. . .

ISC_STATUS status_vector[20];

isc_tr_handle trans;

long SQLCODE;
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. . .

trans = 0L;

. . .

/* Assume a transaction, trans, is started here. */

/* Assume an API call returning status information is called here. */

if (status_vector[0] == 1 && status_vector[1] > 0)

{

SQLCODE = isc_sqlcode(status_vector);

isc_print_sqlerror(SQLCODE, status_vector);

isc_rollback_transaction(status_vector, &trans);

}

,03257$17 2Q�ZLQGRZLQJ�V\VWHPV�WKDW�GR�QRW�SHUPLW�GLUHFW�VFUHHQ�ZULWHV�ZLWK�printf()��XVH�
isc_sql_interprete()�WR�FDSWXUH�HUURU�PHVVDJHV�WR�D�EXIIHU�

Capturing SQL error messages
8VH�isc_sql_interprete()�WR�EXLOG�DQ�64/�HUURU�PHVVDJH�EDVHG�RQ�D�VSHFLILF�64/�HUURU�FRGH�
DQG�VWRUH�LW�LQ�D�EXIIHU�GHILQHG�E\�DQ�DSSOLFDWLRQ��&DSWXULQJ�PHVVDJHV�LQ�D�EXIIHU�LV�XVHIXO�
ZKHQ�DSSOLFDWLRQV�

g 5XQ�XQGHU�ZLQGRZLQJ�V\VWHPV�WKDW�GR�QRW�SHUPLW�GLUHFW�VFUHHQ�ZULWHV�
g 6WRUH�D�UHFRUG�RI�DOO�HUURU�PHVVDJHV�LQ�D�ORJ�ILOH�
g0DQLSXODWH�RU�IRUPDW�HUURU�PHVVDJHV�IRU�GLVSOD\�RU�SDVV�WKHP�WR�D�ZLQGRZLQJ�V\VWHP·V�
GLVSOD\�URXWLQHV�

isc_sql_interprete()�UHTXLUHV�WKUHH�SDUDPHWHUV��D�YDOLG�64/�HUURU�FRGH��XVXDOO\�SDVVHG�DV�D�
YDULDEOH�QDPHG�64/&2'(��D�EXIIHU�ZKHUH�WKH�64/�PHVVDJH�VKRXOG�EH�VWRUHG��DQG�WKH�VL]H�
RI�WKH�EXIIHU��7KH�IROORZLQJ�FRGH�LOOXVWUDWHV�KRZ�WKLV�IXQFWLRQ�PLJKW�EH�FDOOHG�WR�EXLOG�D�
PHVVDJH�VWULQJ�DQG�VWRUH�LW�LQ�D�ORJ�ILOH�

#include <ibase.h>

. . .

ISC_STATUS status_vector[20];

isc_tr_handle trans;

long SQLCODE;

char msg[512];

FILE *efile; /* Code fragment assumes pointer to an open file. */

trans = 0L;

. . .

/* Assume a transaction, trans, is started here. */

/* Assume an API call returning status information is called here. */

. . .
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/* Error-handling routine starts here. */

if (status_vector[0] == 1 && status_vector[1] > 0)

{

SQLCODE = isc_sqlcode(status_vector);

isc_sql_interprete(SQLCODE, msg, 512);

fprintf(efile, "%s\n", msg);

isc_rollback_transaction(status_vector, &trans);

return(1);

}

Note 7KLV�FRGH�IUDJPHQW�DVVXPHV�WKDW�WKH�ORJ�ILOH�LV�SURSHUO\�GHFODUHG�DQG�RSHQHG�HOVHZKHUH�
LQ�WKH�DSSOLFDWLRQ�EHIRUH�FRQWURO�LV�SDVVHG�WR�WKLV�HUURU�KDQGOHU�

Parsing the status vector
,QWHU%DVH�VWRUHV�HUURU�LQIRUPDWLRQ�LQ�WKH�VWDWXV�YHFWRU�LQ�FOXVWHUV�RI�WZR�RU�WKUHH�ORQJV��7KH�
ILUVW�FOXVWHU�LQ�WKH�VWDWXV�YHFWRU�DOZD\V�LQGLFDWHV�WKH�SULPDU\�FDXVH�RI�WKH�HUURU��6XEVHTXHQW�
FOXVWHUV�PD\�FRQWDLQ�VXSSRUWLQJ�LQIRUPDWLRQ�DERXW�WKH�HUURU��IRU�H[DPSOH��VWULQJV�RU�QXPEHUV�
IRU�GLVSOD\�LQ�DQ�DVVRFLDWHG�HUURU�PHVVDJH��7KH�DFWXDO�QXPEHU�RI�FOXVWHUV�XVHG�WR�UHSRUW�
VXSSRUWLQJ�LQIRUPDWLRQ�YDULHV�IURP�HUURU�WR�HUURU�

,Q�PDQ\�FDVHV��DGGLWLRQDO�HUURUV�PD\�EH�UHSRUWHG�LQ�WKH�VWDWXV�YHFWRU��$GGLWLRQDO�HUURUV�DUH�
UHSRUWHG�LPPHGLDWHO\�IROORZLQJ�WKH�ILUVW�HUURU�DQG�LWV�VXSSRUWLQJ�LQIRUPDWLRQ��LI�DQ\��7KH�ILUVW�
FOXVWHU�IRU�HDFK�DGGLWLRQDO�HUURU�PHVVDJH�LGHQWLILHV�WKH�HUURU��6XEVHTXHQW�FOXVWHUV�PD\�FRQWDLQ�
VXSSRUWLQJ�LQIRUPDWLRQ�DERXW�WKH�HUURU�

4 +RZ�WKH�VWDWXV�YHFWRU�LV�SDUVHG
7KH�,QWHU%DVH�HUURU�KDQGOLQJ�URXWLQHV��isc_print_status()�DQG�isc_interprete()��XVH�
URXWLQHV�ZKLFK�DXWRPDWLFDOO\�SDUVH�HUURU�PHVVDJH�LQIRUPDWLRQ�LQ�WKH�VWDWXV�YHFWRU�ZLWKRXW�
UHTXLULQJ�\RX�WR�NQRZ�DERXW�LWV�VWUXFWXUH��,I�\RX�SODQ�WR�ZULWH�\RXU�RZQ�URXWLQHV�WR�UHDG�DQG�
UHDFW�WR�WKH�FRQWHQWV�RI�WKH�VWDWXV�YHFWRU��\RX�QHHG�WR�NQRZ�KRZ�WR�LQWHUSUHW�LW�

7KH�NH\�WR�SDUVLQJ�WKH�VWDWXV�YHFWRU�LV�WR�GHFLSKHU�WKH�PHDQLQJ�RI�WKH�ILUVW�ORQJ�LQ�HDFK�FOXVWHU��
EHJLQQLQJ�ZLWK�WKH�ILUVW�FOXVWHU�LQ�WKH�YHFWRU�

40HDQLQJ�RI�WKH�ILUVW�ORQJ�LQ�D�FOXVWHU
7KH�ILUVW�ORQJ�LQ�DQ\�FOXVWHU�LV�D�QXPHULF�GHVFULSWRU��%\�H[DPLQLQJ�WKH�QXPHULF�GHVFULSWRU�IRU�DQ\�
FOXVWHU��\RX�FDQ�DOZD\V�GHWHUPLQH�WKH�

g 7RWDO�QXPEHU�RI�ORQJV�LQ�WKH�FOXVWHU�
g .LQG�RI�LQIRUPDWLRQ�UHSRUWHG�LQ�WKH�UHPDLQGHU�RI�WKH�FOXVWHU�
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g 6WDUWLQJ�ORFDWLRQ�RI�WKH�QH[W�FOXVWHU�LQ�WKH�VWDWXV�YHFWRU�

%\�LQFOXGLQJ�LEDVH�K�DW�WKH�VWDUW�RI�\RXU�VRXUFH�FRGH��\RX�FDQ�XVH�D�VHULHV�RI��GHILQHV�WR�
VXEVWLWXWH�IRU�KDUG�FRGHG�QXPHULF�GHVFULSWRUV�LQ�WKH�VWDWXV�YHFWRU�SDUVLQJ�URXWLQHV�\RX�ZULWH��
7KH�DGYDQWDJHV�RI�XVLQJ�WKHVH��GHILQHV�RYHU�KDUG�FRGLQJ�WKH�GHVFULSWRUV�DUH�

g <RXU�FRGH�ZLOO�EH�HDVLHU�WR�UHDG�
g &RGH�PDLQWHQDQFH�ZLOO�EH�HDVLHU�VKRXOG�WKH�QXPEHULQJ�VFKHPH�IRU�QXPHULF�GHVFULSWRUV�
FKDQJH�LQ�D�IXWXUH�UHOHDVH�RI�,QWHU%DVH�

Interpretation of 1st long in a cluster

Value
Longs in 
cluster Meaning

0 — End of error information in the status vector

1 2 Second long is an InterBase error code

2 2 Second long is the address of string used as a replaceable parameter in a generic InterBase 
error message

3 3 Second long is the length, in bytes, of a variable-length string provided by the operating 
system (most often this string is a file name); third long is the address of the string

4 2 Second long is a number used as a replaceable parameter in a generic InterBase error 
message

5 2 Second long is the address of an error message string requiring no further processing 
before display

6 2 Second long is a VAX/VMS error code

7 2 Second long is a Unix error code

8 2 Second long is an Apollo Domain error code

9 2 Second long is an MS-DOS or OS/2 error code.

10 2 Second long is an HP MPE/XL error code.

11 2 Second long is an HP MPE/XL IPC error code.

12 2 Second long is a NeXT/Mach error code.

Note: As InterBase is adapted to run on other hardware and software platforms, additional numeric 
descriptors for specific platform and operating system error codes may be added to the end of this list.

TABLE 10.2 Interpretation of status vector clusters
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7KH�IROORZLQJ�WDEOH�OLVWV�WKH��GHILQH�HTXLYDOHQWV�RI�HDFK�QXPHULF�GHVFULSWRU�

)RU�DQ�H[DPSOH�RI�FRGH�WKDW�XVHV�WKHVH�GHILQHV��VHH�´6WDWXV�YHFWRU�SDUVLQJ�H[DPSOHµ�RQ�
SDJH ����

40HDQLQJ�RI�WKH�VHFRQG�ORQJ�LQ�D�FOXVWHU
7KH�VHFRQG�ORQJ�LQ�D�FOXVWHU�LV�DOZD\V�RQH�RI�ILYH�LWHPV�

g $Q�,QWHU%DVH�HUURU�FRGH���VW�ORQJ� ����
g $�VWULQJ�DGGUHVV���VW�ORQJ� ���RU����
g $�VWULQJ�OHQJWK���VW�ORQJ� ����
g $�QXPHULF�YDOXH���VW�ORQJ� ����
g $Q�RSHUDWLQJ�V\VWHP�HUURU�FRGH���VW�ORQJ�!����

INTERBASE ERROR CODES

,QWHU%DVH�HUURU�FRGHV�KDYH�WZR�XVHV��)LUVW��WKH\�DUH�XVHG�LQWHUQDOO\�E\�,QWHU%DVH�IXQFWLRQV�WR�
EXLOG�DQG�GLVSOD\�GHVFULSWLYH�HUURU�PHVVDJH�VWULQJV��)RU�H[DPSOH��isc_interprete()�FDOOV�
DQRWKHU�IXQFWLRQ�ZKLFK�XVHV�WKH�,QWHU%DVH�HUURU�FRGH�WR�UHWULHYH�D�EDVH�HUURU�PHVVDJH�IURP�
ZKLFK�LW�EXLOGV�DQ�HUURU�PHVVDJH�VWULQJ�\RX�FDQ�GLVSOD\�RU�VWRUH�LQ�D�ORJ�ILOH�

6HFRQGO\��ZKHQ�\RX�ZULWH�\RXU�RZQ�HUURU�KDQGOLQJ�URXWLQH��\RX�FDQ�H[DPLQH�WKH�VWDWXV�YHFWRU�
GLUHFWO\��WUDSSLQJ�IRU�DQG�UHDFWLQJ�WR�VSHFLILF�,QWHU%DVH�HUURU�FRGHV�

Value #define Value #define

0 isc_arg_end 8 isc_arg_domain

1 isc_arg_gds 9 isc_arg_dos

2 isc_arg_string 10 isc_arg_mpexl

3 isc_arg_cstring 11 isc_arg_mpexl_ipc

4 isc_arg_number 15 isc_arg_next_mach

5 isc_arg_interpreted 16 isc_arg_netware

6 isc_arg_vms 17 isc_arg_win32

7 isc_arg_unix

TABLE 10.3 #defines for status vector numeric descriptors
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:KHQ�WKH�VHFRQG�ORQJ�RI�D�FOXVWHU�LV�DQ�,QWHU%DVH�HUURU�FRGH��WKHQ�VXEVHTXHQW�FOXVWHUV�PD\�
FRQWDLQ�DGGLWLRQDO�SDUDPHWHUV�IRU�WKH�HUURU�PHVVDJH�VWULQJ�DVVRFLDWHG�ZLWK�WKH�HUURU�FRGH��)RU�
H[DPSOH��D�JHQHULF�,QWHU%DVH�HUURU�PHVVDJH�PD\�FRQWDLQ�D�UHSODFHDEOH�VWULQJ�SDUDPHWHU�IRU�
WKH�QDPH�RI�WKH�WDEOH�ZKHUH�DQ�HUURU�RFFXUV��RU�LW�PD\�FRQWDLQ�D�UHSODFHDEOH�QXPHULF�
SDUDPHWHU�IRU�WKH�FRGH�RI�WKH�WULJJHU�ZKLFK�WUDSSHG�WKH�HUURU�FRQGLWLRQ�

,I�\RX�ZULWH�\RXU�RZQ�SDUVLQJ�URXWLQHV��\RX�PD\�QHHG�WR�H[DPLQH�DQG�XVH�WKHVH�DGGLWLRQDO�
FOXVWHUV�RI�HUURU�LQIRUPDWLRQ�

STRING ADDRESSES

6WULQJ�DGGUHVVHV�SRLQW�WR�HUURU�PHVVDJH�WH[W��:KHQ�WKH�ILUVW�ORQJ�LQ�WKH�FOXVWHU�LV���
�LVFBDUJBVWULQJ���WKH�DGGUHVV�SRLQWHG�WR�RIWHQ�FRQWDLQV�WKH�QDPH�RI�WKH�GDWDEDVH��WDEOH��RU�
FROXPQ�DIIHFWHG�E\�WKH�HUURU��,Q�WKHVH�FDVHV��,QWHU%DVH�IXQFWLRQV�ZKLFK�EXLOG�HUURU�PHVVDJH�
VWULQJV�UHSODFH�D�SDUDPHWHU�LQ�D�JHQHULF�,QWHU%DVH�HUURU�PHVVDJH�ZLWK�WKH�VWULQJ�SRLQWHG�WR�E\�
WKLV�DGGUHVV��2WKHU�WLPHV�WKH�DGGUHVV�SRLQWV�WR�DQ�HUURU�PHVVDJH�KDUG�FRGHG�LQ�D�GDWDEDVH�
WULJJHU�

:KHQ�WKH�ILUVW�ORQJ�LQ�WKH�FOXVWHU�LV����LVFBDUJBLQWHUSUHWHG���WKH�DGGUHVV�SRLQWV�WR�D�WH[W�PHVVDJH�
ZKLFK�UHTXLUHV�QR�IXUWKHU�SURFHVVLQJ�EHIRUH�UHWULHYDO��6RPHWLPHV�WKLV�PHVVDJH�PD\�EH�
KDUG�FRGHG�LQ�,QWHU%DVH�LWVHOI��DQG�RWKHU�WLPHV�LW�PD\�EH�D�V\VWHP�OHYHO�HUURU�PHVVDJH�

,Q�HLWKHU�RI�WKHVH�FDVHV��,QWHU%DVH�IXQFWLRQV�VXFK�DV�isc_print_status()�DQG isc_interprete()�
FDQ�IRUPDW�DQG�GLVSOD\�WKH�UHVXOWLQJ�HUURU�PHVVDJH�IRU�\RX�

STRING LENGTH INDICATORS

:KHQ�WKH�ILUVW�ORQJ�LQ�D�FOXVWHU�LV����LVFBDUJBFVWULQJ���WKH�QXPHULF�YDOXH�LQ�WKH�VHFRQG�ORQJ�
LQGLFDWHV�WKH�OHQJWK��LQ�E\WHV��RI�D�PHVVDJH�VWULQJ�ZKRVH�DGGUHVV�LV�VWRUHG�LQ�WKH�WKLUG�ORQJ�LQ�
WKH�FOXVWHU��7KLV�VWULQJ�UHTXLUHV�WUDQVODWLRQ�LQWR�D�VWDQGDUG��QXOO�WHUPLQDWHG�&�VWULQJ�EHIRUH�
GLVSOD\�

NUMERIC VALUES

$�QXPHULF�YDOXH�KDV�GLIIHUHQW�PHDQLQJ�GHSHQGLQJ�XSRQ�WKH�YDOXH�RI�WKH�QXPHULF�GHVFULSWRU�
LQ�WKH�ILUVW�ORQJ�RI�D�FOXVWHU��,I�WKH�ILUVW�ORQJ�LV����LVFBDUJBQXPEHU���D�QXPHULF�YDOXH�LV�XVHG�E\�
,QWHU%DVH�IXQFWLRQV�WR�UHSODFH�QXPHULF�SDUDPHWHUV�LQ�JHQHULF�,QWHU%DVH�HUURU�PHVVDJHV�
GXULQJ�PHVVDJH�EXLOGLQJ��)RU�LQVWDQFH��ZKHQ�DQ�LQWHJULW\�HUURU�RFFXUV��,QWHU%DVH�VWRUHV�WKH�
FRGH�RI�WKH�WULJJHU�ZKLFK�GHWHFWV�WKH�SUREOHP�DV�D�QXPHULF�YDOXH�LQ�WKH�VWDWXV�YHFWRU��:KHQ�
DQ�,QWHU%DVH�IXQFWLRQ�OLNH�isc_interprete()�EXLOGV�WKH�HUURU�PHVVDJH�VWULQJ�IRU�WKLV�HUURU��LW�
LQVHUWV�WKH�QXPHULF�YDOXH�IURP�WKH�VWDWXV�YHFWRU LQWR�WKH�JHQHULF�,QWHU%DVH�LQWHJULW\�HUURU�
PHVVDJH�VWULQJ�WR�PDNH�LW�PRUH�VSHFLILF�
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OPERATING SYSTEM ERROR CODES

,I�WKH�ILUVW�ORQJ�LQ�D�FOXVWHU�LV�JUHDWHU�WKDQ����WKH�QXPHULF�YDOXH�LQ�WKH�VHFRQG�ORQJ�LV�DQ�HUURU�
FRGH�VSHFLILF�WR�D�SDUWLFXODU�SODWIRUP�RU�RSHUDWLQJ�V\VWHP��,QWHU%DVH�IXQFWLRQV�VKRXOG�QRW�EH�
XVHG�WR�UHWULHYH�DQG�GLVSOD\�WKH�VSHFLILF�SODWIRUP�RU�RSHUDWLQJ�V\VWHP�HUURU�PHVVDJH��&RQVXOW�
\RXU�RSHUDWLQJ�V\VWHP�PDQXDO�IRU�LQIRUPDWLRQ�RQ�KRZ�WR�KDQGOH�VXFK�HUURUV�

40HDQLQJ�RI�WKH�WKLUG�ORQJ�LQ�D�FOXVWHU
,I�WKH�ILUVW�ORQJ�LQ�D�FOXVWHU�LV����LVFBDUJBFVWULQJ���WKH�FOXVWHU·V�WRWDO�OHQJWK�LV�WKUHH�ORQJV��7KH�
WKLUG�ORQJ�DOZD\V�FRQWDLQV�WKH�DGGUHVV�RI�D�PHVVDJH�VWULQJ�UHTXLULQJ�WUDQVODWLRQ�LQWR�D�VWDQGDUG��
QXOO�WHUPLQDWHG�&�VWULQJ�EHIRUH�GLVSOD\��6XFK�D�VWULQJ�LV�RIWHQ�D�ILOH�RU�SDWK�QDPH��,QWHU%DVH�
IXQFWLRQV�OLNH�isc_interprete()�DXWRPDWLFDOO\�KDQGOH�WKLV�WUDQVODWLRQ�IRU�\RX�

4 6WDWXV�YHFWRU�SDUVLQJ�H[DPSOH
7KH�IROORZLQJ�&�H[DPSOH�LOOXVWUDWHV�D�VLPSOH��EUXWH�IRUFH�SDUVLQJ�RI�WKH�VWDWXV�YHFWRU��7KH�
FRGH�IRUFHV�DQ�HUURU�FRQGLWLRQ��7KH�HUURU�KDQGOLQJ�EORFN�SDUVHV�WKH�VWDWXV�YHFWRU�DUUD\�FOXVWHU�
E\�FOXVWHU��SULQWLQJ�WKH�FRQWHQWV�RI�HDFK�FOXVWHU�DQG�LQWHUSUHWLQJ�LW�IRU�\RX�

#include <ibase.h>

. . .

ISC_STATUS status_vector[20];

main()

{

int done, v; /* end of args?, index into vector */

int c, extra; /* cluster count, 3 long cluster flag */

static char *meaning[] = {"End of error information",

"n InterBase error code"," string address"," string length",

" numeric value"," system code"};

/* Assume database is connected and transaction started here. */

if (status_vector[0] == 1 && status_vector[1] > 0)

error_exit();

. . .

}

void error_exit(void)

{

done = v = 0;

c = 1;

while (!done)

{

extra = 0;

printf("Cluster %d:\n", c);

printf("Status vector %d: %ld: ", v, status_vector[v]);

if (status_vector[v] != gds_arg_end)
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printf("Next long is a");

switch (status_vector[v++])

{

case gds_arg_end:

printf("%s\n", meaning[0]);

done = 1;

break;

case gds_arg_gds:

printf("%s\n", meaning[1]);

break;

case gds_arg_string:

case gds_arg_interpreted:

printf("%s\n", meaning[2]);

break;

case gds_arg_number:

printf("%s\n", meaning[4]);

break;

case gds_arg_cstring:

printf("%s\n", meaning[3]);

extra = 1;

break;

default:

printf("%s\n", meaning[5]);

break;

}

if (!done)

{

printf("Status vector %d: %ld", v, status_vector[v]);

v++;/* advance vector pointer */

c++;/* advance cluster count */

if (extra)

{

printf(": Next long is a %s\n", meaning[2]);

printf("Status vector: %d: %ld\n\n", v,

status_vector[v]);

v++;

}

else

printf("\n\n");

}

}

isc_rollback_transaction(status_vector, &trans);

isc_detach_database(&db1);
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return(1);

}

+HUH�LV�D�VDPSOH�RI�WKH�RXWSXW�IURP�WKLV�SURJUDP�

Cluster 1:

Status vector 0: 1: Next long is an InterBase error code

Status vector 1: 335544342

Cluster 2:

Status vector 2: 4: Next long is a numeric value

Status vector 3: 1

Cluster 3:

Status vector 4: 1: Next long is an InterBase error code

Status vector 5: 335544382

Cluster 4:

Status vector 6: 2: Next long is a string address

Status vector 7: 156740

Cluster 5:

Status vector 8: 0: End of error information

7KLV�RXWSXW�LQGLFDWHV�WKDW�WZR�,QWHU%DVH�HUURUV�RFFXUUHG��7KH�ILUVW�HUURU�FRGH�LV������������
7KH�HUURU�SULQWLQJ�URXWLQHV��isc_print_status()�DQG�isc_interprete(),�XVH�WKH�,QWHU%DVH�
HUURU�FRGH�WR�UHWULHYH�D�FRUUHVSRQGLQJ�EDVH�HUURU�PHVVDJH��7KH�EDVH�HUURU�PHVVDJH�FRQWDLQV�
SODFHKROGHUV�IRU�UHSODFHDEOH�SDUDPHWHUV��)RU�HUURU�FRGH������������WKH�EDVH�HUURU�PHVVDJH�
VWULQJ�LV�

"action cancelled by trigger (%ld) to preserve data integrity"

7KLV�HUURU�PHVVDJH�XVHV�D�UHSODFHDEOH�QXPHULF�SDUDPHWHU���OG��

,Q�WKLV�FDVH��WKH�QXPHULF�YDOXH�WR�XVH�IRU�UHSODFHPHQW�����LV�VWRUHG�LQ�WKH�VHFRQG�ORQJ�RI�WKH�
VHFRQG�FOXVWHU��:KHQ�WKH�HUURU�SULQWLQJ�URXWLQH�LQVHUWV�WKH�SDUDPHWHU�LQWR�WKH�PHVVDJH��LW�
GLVSOD\V�WKH�PHVVDJH�

action cancelled by trigger (1) to preserve data integrity

7KH�VHFRQG�HUURU�FRGH�LV������������7KH�EDVH�PHVVDJH�UHWULHYHG�IRU�WKLV�HUURU�FRGH�LV�

"%s"

,Q�WKLV�FDVH��WKH�HQWLUH�PHVVDJH�WR�EH�GLVSOD\HG�FRQVLVWV�RI�D�UHSODFHDEOH�VWULQJ��7KH�VHFRQG�
ORQJ�RI�WKH�IRXUWK�FOXVWHU�FRQWDLQV�WKH�DGGUHVV�RI�WKH�UHSODFHPHQW�VWULQJ����������7KLV�LV�DQ�
HUURU�PHVVDJH�GHILQHG�LQ�WKH�WULJJHU�WKDW�FDXVHG�WKH�HUURU��:KHQ�WKH�HUURU�SULQWLQJ�URXWLQH�
LQVHUWV�WKH�PHVVDJH�IURP�WKH�WULJJHU�LQWR�WKH�EDVH�PHVVDJH��LW�GLVSOD\V�WKH�UHVXOWLQJ�PHVVDJH�

-Department name is missing.
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Note 7KLV�VDPSOH�SURJUDP�LV�RQO\�PHDQW�WR�LOOXVWUDWH�WKH�VWUXFWXUH�RI�WKH�VWDWXV�YHFWRU�DQG�
LWV�FRQWHQWV��:KLOH�WKH�HUURU�KDQGOLQJ�URXWLQH�LQ�WKLV�SURJUDP�PLJKW�VHUYH�DV�D�OLPLWHG�
GHEXJJLQJ�WRRO�IRU�D�SURJUDP�XQGHU�GHYHORSPHQW��LW�GRHV�QRW�SURYLGH�XVHIXO�LQIRUPDWLRQ�IRU�
HQG�XVHUV��2UGLQDULO\��HUURU�KDQGOLQJ�EORFNV�LQ�DSSOLFDWLRQV�VKRXOG�LQWHUSUHW�HUURUV��GLVSOD\�
H[SODQDWRU\�HUURU�PHVVDJHV��DQG�WDNH�FRUUHFWLYH�DFWLRQ��LI�DSSURSULDWH�

)RU�H[DPSOH��LI�WKH�HUURU�KDQGOLQJ�URXWLQH�LQ�WKH�VDPSOH�SURJUDP�KDG�FDOOHG 
isc_print_status()�WR�GLVSOD\�WKH�HUURU�PHVVDJHV�DVVRFLDWHG�ZLWK�WKHVH�FRGHV��WKH�IROORZLQJ�
PHVVDJHV�ZRXOG�KDYH�EHHQ�GLVSOD\HG�

action cancelled by trigger (1) to preserve data integrity

-Department name is missing.
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CHAPTER

11
Chapter 11Working with Events

7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�ZRUN�ZLWK�HYHQWV��D�PHVVDJH�SDVVHG�IURP�D�WULJJHU�RU�VWRUHG�
SURFHGXUH�WR�DQ�DSSOLFDWLRQ�WR�DQQRXQFH�WKH�RFFXUUHQFH�RI�D�VSHFLILHG�FRQGLWLRQ�RU�DFWLRQ��
XVXDOO\�D�GDWDEDVH�FKDQJH�VXFK�DV�DQ�LQVHUWLRQ��PRGLILFDWLRQ��RU�GHOHWLRQ�RI�D�UHFRUG��,W�
H[SODLQV�KRZ�WR�VHW�XS�HYHQW�EXIIHUV��DQG�XVH�WKH�IROORZLQJ�$3,�IXQFWLRQV�WR�PDNH�
V\QFKURQRXV�DQG�DV\QFKURQRXV�HYHQW�FDOOV��,Q�WKH�IROORZLQJ�WDEOH��IXQFWLRQV�DUH�OLVWHG�LQ�WKH�
RUGHU�WKH\�W\SLFDOO\�DSSHDU�LQ�DQ�DSSOLFDWLRQ�

)RU�DV\QFKURQRXV�HYHQWV��WKLV�FKDSWHU�DOVR�GHVFULEHV�KRZ�WR�FUHDWH�DQ�DV\QFKURQRXV�WUDS�
�$67���D�IXQFWLRQ�WKDW�UHVSRQGV�WR�SRVWHG�HYHQWV�

Function Purpose

isc_event_block() Allocate event parameter buffers

isc_wait_for_event() Wait for a synchronous event to be posted

isc_que_events() Set up an asynchronous event and return to application processing

isc_event_counts() Determine the change in values of event counters in the event parameter 
buffer

isc_cancel_events() Cancel interest in an event

TABLE 11.1 API event functions
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Understanding the event mechanism
7KH�,QWHU%DVH�HYHQW�PHFKDQLVP�FRQVLVWV�RI�IRXU�SDUWV�

g 7KH�,QWHU%DVH�HQJLQH�WKDW�PDLQWDLQV�DQ�HYHQW�TXHXH�DQG�QRWLILHV�DSSOLFDWLRQV�ZKHQ�DQ�HYHQW�
RFFXUV�

g (YHQW�SDUDPHWHU�EXIIHUV�VHW�XS�E\�DQ�DSSOLFDWLRQ�ZKHUH�LW�FDQ�UHFHLYH�QRWLILFDWLRQ�RI�HYHQWV�
g $Q�DSSOLFDWLRQ�WKDW�UHJLVWHUV�LQWHUHVW�LQ�RQH�RU�PRUH�VSHFLILHG��QDPHG�HYHQWV�DQG�HLWKHU�ZDLWV�
IRU�QRWLILFDWLRQ�WR�RFFXU��V\QFKURQRXV�HYHQW���RU�SDVVHV�D�SRLQWHU�WR�DQ�$67�IXQFWLRQ�WKDW�
KDQGOHV�QRWLILFDWLRQV�VR�WKDW�DSSOLFDWLRQ�SURFHVVLQJ�FDQ�FRQWLQXH�LQ�WKH�PHDQWLPH�
�DV\QFKURQRXV�HYHQW��

g $�WULJJHU�RU�VWRUHG�SURFHGXUH�WKDW�QRWLILHV�WKH�HQJLQH�WKDW�D�VSHFLILF��QDPHG�HYHQW�KDV�
RFFXUUHG��1RWLILFDWLRQ�LV�FDOOHG�SRVWLQJ�

7KH�,QWHU%DVH�HYHQW�PHFKDQLVP�HQDEOHV�DSSOLFDWLRQV�WR�UHVSRQG�WR�DFWLRQV�DQG�GDWDEDVH�
FKDQJHV�PDGH�E\�RWKHU��FRQFXUUHQWO\�UXQQLQJ�DSSOLFDWLRQV�ZLWKRXW�WKH�QHHG�IRU�WKRVH�
DSSOLFDWLRQV�WR�FRPPXQLFDWH�GLUHFWO\�ZLWK�RQH�DQRWKHU��DQG�ZLWKRXW�LQFXUULQJ�WKH�H[SHQVH�RI�
&38�WLPH�UHTXLUHG�IRU�SHULRGLF�SROOLQJ�WR�GHWHUPLQH�LI�DQ�HYHQW�KDV�RFFXUUHG�

)RU�LQIRUPDWLRQ�DERXW�FUHDWLQJ�WULJJHUV�DQG�VWRUHG�SURFHGXUHV�WKDW�SRVW�HYHQWV��VHH�WKH�'DWD�
'HILQLWLRQ�*XLGH�

Event parameter buffers
,I�DQ�DSSOLFDWLRQ�LV�WR�UHFHLYH�QRWLILFDWLRQ�DERXW�HYHQWV��LW�PXVW�VHW�XS�WZR�LGHQWLFDOO\�VL]HG�
HYHQW�SDUDPHWHU�EXIIHUV��(3%V��XVLQJ�isc_event_block()��7KH�ILUVW�EXIIHU��HYHQWBEXIIHU��LV�
XVHG�WR�KROG�WKH�FRXQW�RI�HYHQW�RFFXUUHQFHV�EHIRUH�WKH�DSSOLFDWLRQ�UHJLVWHUV�DQ�LQWHUHVW�LQ�WKH�
HYHQW��7KH�VHFRQG�EXIIHU��UHVXOWBEXIIHU��LV�VXEVHTXHQWO\�ILOOHG�LQ�ZLWK�DQ�XSGDWHG�FRXQW�RI�HYHQW�
RFFXUUHQFHV�ZKHQ�DQ�HYHQW�RI�LQWHUHVW�WR�WKH�DSSOLFDWLRQ�RFFXUV��$�VHFRQG�$3,�IXQFWLRQ��
isc_event_counts()��GHWHUPLQHV�WKH�GLIIHUHQFHV�EHWZHHQ�LWHP�FRXQWV�LQ�WKHVH�EXIIHUV�WR�
GHWHUPLQH�ZKLFK�HYHQW�RU�HYHQWV�RFFXUUHG�

)RU�PRUH�LQIRUPDWLRQ�DERXW�VHWWLQJ�XS�DQG�XVLQJ�(3%V��VHH�´&UHDWLQJ�(3%V�ZLWK�
LVFBHYHQWBEORFN� �µ�RQ�SDJH ����
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Synchronous event notification
:KHQ�DQ�DSSOLFDWLRQ�GHSHQGV�RQ�WKH�RFFXUUHQFH�RI�D�VSHFLILF�HYHQW�IRU�SURFHVVLQJ��LW�VKRXOG�
XVH�V\QFKURQRXV�HYHQW�QRWLILFDWLRQ�WR�VXVSHQG�LWV�RZQ�H[HFXWLRQ�XQWLO�WKH�HYHQW�RFFXUV��)RU�
H[DPSOH��DQ�DXWRPDWHG�VWRFN�WUDGLQJ�DSSOLFDWLRQ�WKDW�EX\V�RU�VHOOV�VWRFN�ZKHQ�VSHFLILF�SULFH�
FKDQJHV�RFFXU�PLJKW�VWDUW�H[HFXWLRQ��VHW�XS�(3%V��UHJLVWHU�LQWHUHVW�LQ�D�VHW�RI�VWRFNV��WKHQ�
VXVSHQG�LWV�RZQ�H[HFXWLRQ�XQWLO�WKRVH�SULFH�FKDQJHV�RFFXU�

7KH�isc_wait_for_event()�IXQFWLRQ�SURYLGHV�V\QFKURQRXV�HYHQW�KDQGOLQJ�IRU�DQ�DSSOLFDWLRQ��
)RU�PRUH�LQIRUPDWLRQ�DERXW�V\QFKURQRXV�HYHQW�KDQGOLQJ��VHH�´:DLWLQJ�RQ�HYHQWV�ZLWK�
LVFBZDLWBIRUBHYHQW���µ�RQ�SDJH ����

Asynchronous event notification
:KHQ�DQ�DSSOLFDWLRQ�QHHGV�WR�UHDFW�WR�SRVVLEOH�GDWDEDVH�HYHQWV��EXW�DOVR�QHHGV�
WR�FRQWLQXH�SURFHVVLQJ�ZKHWKHU�RU�QRW�WKRVH�HYHQWV�RFFXU��LW�VKRXOG�VHW�XS�DQ�DV\QFKURQRXV�
WUDS��$67��IXQFWLRQ��DQG�XVH�DV\QFKURQRXV�HYHQW�QRWLILFDWLRQ�WR�UHJLVWHU�LQWHUHVW�LQ�HYHQWV�
ZKLOH�FRQWLQXLQJ�LWV�RZQ�SURFHVVLQJ��)RU�H[DPSOH��D�VWRFN�EURNHULQJ�DSSOLFDWLRQ�UHTXLUHV�
FRQVWDQW�DFFHVV�WR�D�GDWDEDVH�RI�VWRFNV�WR�DOORZ�D�EURNHU�WR�EX\�DQG�VHOO�VWRFN��EXW��DW�WKH�VDPH�
WLPH��PD\�ZDQW�WR�XVH�HYHQWV�WR�DOHUW�WKH�EURNHU�WR�SDUWLFXODUO\�VLJQLILFDQW�RU�YRODWLOH�VWRFN�
SULFH�FKDQJHV��

7KH�isc_que_events()�IXQFWLRQ�DQG�WKH�$67�IXQFWLRQ�SURYLGH�DV\QFKURQRXV�HYHQW�KDQGOLQJ�
IRU�DQ�DSSOLFDWLRQ��)RU�PRUH�LQIRUPDWLRQ�DERXW�DV\QFKURQRXV�HYHQW�KDQGOLQJ��VHH�
´&RQWLQXRXV�SURFHVVLQJ�ZLWK�LVFBTXHBHYHQWV���µ�RQ�SDJH ����

Transaction control of events
(YHQWV�RFFXU�XQGHU�WUDQVDFWLRQ�FRQWURO��DQG�FDQ�WKHUHIRUH�EH�FRPPLWWHG�RU�UROOHG�EDFN��
,QWHUHVWHG�DSSOLFDWLRQV�GR�QRW�UHFHLYH�QRWLILFDWLRQ�RI�DQ�HYHQW�XQWLO�WKH�WUDQVDFWLRQ�IURP�
ZKLFK�WKH�HYHQW�LV�SRVWHG�LV�FRPPLWWHG��,I�D�SRVWHG�HYHQW�LV�UROOHG�EDFN��QRWLILFDWLRQ�GRHV�QRW�
RFFXU�

$�WUDQVDFWLRQ�FDQ�SRVW�WKH�VDPH�HYHQW�PRUH�WKDQ�RQFH�EHIRUH�FRPPLWWLQJ��EXW�UHJDUGOHVV�RI�
KRZ�PDQ\�WLPHV�DQ�HYHQW�LV�SRVWHG��LW�LV�UHJDUGHG�DV�D�VLQJOH�HYHQW�RFFXUUHQFH�IRU�SXUSRVHV�
RI�HYHQW�QRWLILFDWLRQ�
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Creating EPBs with isc_event_block( )
%HIRUH�DQ�DSSOLFDWLRQ�FDQ�UHJLVWHU�LQWHUHVW�LQ�DQ�HYHQW��LW�PXVW�HVWDEOLVK�DQG�SRSXODWH�WZR�
HYHQW�SDUDPHWHU�EXIIHUV��(3%V���RQH�IRU�KROGLQJ�WKH�LQLWLDO�RFFXUUHQFH�FRXQW�YDOXHV�IRU�HDFK�
HYHQW�RI�LQWHUHVW��DQG�DQRWKHU�IRU�KROGLQJ�WKH�FKDQJHG�RFFXUUHQFH�FRXQW�YDOXHV��7KHVH�
EXIIHUV�DUH�SDVVHG�DV�SDUDPHWHUV�WR�VHYHUDO�$3,�HYHQW�IXQFWLRQV�

,Q�&��HDFK�(3%�LV�GHFODUHG�DV�D�FKDU�SRLQWHU��DV�IROORZV�

char *event_buffer, *result_buffer;

2QFH�WKH�EXIIHUV�DUH�GHFODUHG��isc_event_block()�LV�FDOOHG�WR�DOORFDWH�VSDFH�IRU�WKHP��DQG�WR�
SRSXODWH�WKHP�ZLWK�VWDUWLQJ�YDOXHV�

isc_event_block()�DOVR�UHTXLUHV�DW�OHDVW�WZR�DGGLWLRQDO�SDUDPHWHUV��WKH�QXPEHU�RI�HYHQWV�LQ�
ZKLFK�DQ�DSSOLFDWLRQ�LV�UHJLVWHULQJ�LQWHUHVW��DQG��IRU�HDFK�HYHQW��D�VWULQJ�QDPLQJ�WKH�HYHQW��$�
VLQJOH�FDOO�WR�isc_event_block()�FDQ�SDVV�XS�WR����HYHQW�QDPH�VWULQJV��(YHQW�QDPHV�PXVW�
PDWFK�WKH�QDPHV�RI�HYHQWV�SRVWHG�E\�VWRUHG�SURFHGXUHV�RU�WULJJHUV�

isc_event_block()�DOORFDWHV�WKH�VDPH�DPRXQW�RI�VSDFH�IRU�HDFK�(3%��HQRXJK�WR�KDQGOH�HDFK�
QDPHG�HYHQW��,W�UHWXUQV�D�VLQJOH�YDOXH��LQGLFDWLQJ�WKH�VL]H��LQ�E\WHV��RI�HDFK�EXIIHU�

7KH�V\QWD[�IRU�isc_event_block()�LV�

ISC_LONG isc_event_block(

char **event_buffer,

char **result_buffer,

unsigned short id_count,

. . . );

)RU�H[DPSOH��WKH�IROORZLQJ�FRGH�VHWV�XS�(3%V�IRU�WKUHH�HYHQWV�

#include <ibase.h>;

. . .

char *event_buffer, *result_buffer;

long blength;

. . .

blength = isc_event_block(&event_buffer, &result_buffer, 3, "BORL", 

"INTEL", "SUN");

. . .

7KLV�FRGH�DVVXPHV�WKDW�WKHUH�DUH�WULJJHUV�RU�VWRUHG�SURFHGXUHV�GHILQHG�IRU�WKH�GDWDEDVH�WKDW�
SRVW�HYHQWV�QDPHG�´%25/µ��´,17(/µ��DQG�´681µ�

7,3 $SSOLFDWLRQV�WKDW�QHHG�WR�UHVSRQG�WR�PRUH�WKDQ����HYHQWV�FDQ�PDNH�PXOWLSOH�FDOOV�WR�
isc_event_block()��VSHFLI\LQJ�GLIIHUHQW�(3%V�DQG�HYHQW�OLVWV�IRU�HDFK�FDOO�

)RU�WKH�FRPSOHWH�V\QWD[�RI�isc_event_block()��VHH�´LVFBHYHQWBEORFN��µ�RQ�SDJH ����
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WAITING ON EVENTS WITH ISC_WAIT_FOR_EVENT( )
Waiting on events with isc_wait_for_event( )
$IWHU�VHWWLQJ�XS�(3%V�DQG�VSHFLI\LQJ�HYHQWV�RI�LQWHUHVW�ZLWK�isc_event_block()��DQ�
DSSOLFDWLRQ�FDQ�XVH�isc_wait_for_event()�WR�UHJLVWHU�LQWHUHVW�LQ�WKRVH�HYHQWV�DQG�SDXVH�LWV�
H[HFXWLRQ�XQWLO�RQH�RI�WKH�HYHQWV�RFFXUV�

,03257$17 isc_wait_for_event()�FDQQRW�EH�XVHG�LQ�0LFURVRIW�:LQGRZV�DSSOLFDWLRQV�RU�XQGHU�DQ\�
RWKHU�RSHUDWLQJ�V\VWHP�WKDW�GRHV�QRW�SHUPLW�SURFHVVHV�WR�SDXVH��$SSOLFDWLRQV�RQ�WKHVH�
SODWIRUPV�PXVW�XVH�DV\QFKURQRXV�HYHQW�KDQGOLQJ�

7KH�V\QWD[�IRU�isc_wait_for_event()�LV�

ISC_STATUS isc_wait_for_event(

ISC_STATUS *status_vector,

isc_db_handle *db_handle,

short length,

char *event_buffer,

char *result_buffer);

)RU�H[DPSOH��WKH�IROORZLQJ�FRGH�VHWV�XS�(3%V�IRU�WKUHH�HYHQWV��WKHQ�FDOOV�
isc_wait_for_event()�WR�VXVSHQG�LWV�H[HFXWLRQ�XQWLO�RQH�RI�WKH�HYHQWV�RFFXUV�

#include <ibase.h>;

. . .

char *event_buffer, *result_buffer;

long blength;

ISC_STATUS status_vector[20];

isc_db_handle db1;

. . .

/* Assume database db1 is attached here and a transaction started. */

blength = isc_event_block(&event_buffer, &result_buffer, 3, "BORL", 

"INTEL", "SUN");

isc_wait_for_event(status_vector, &db1, (short)blength,

event_buffer, result_buffer);

/* Application processing is suspended here until an event occurs. */

. . .

2QFH�isc_wait_for_event()�LV�FDOOHG��DSSOLFDWLRQ�SURFHVVLQJ�VWRSV�XQWLO�RQH�RI�WKH�UHTXHVWHG�
HYHQWV�LV�SRVWHG��:KHQ�WKH�HYHQW�RFFXUV��DSSOLFDWLRQ�SURFHVVLQJ�UHVXPHV�DW�WKH�QH[W�
H[HFXWDEOH�VWDWHPHQW�IROORZLQJ�WKH�FDOO�WR�isc_wait_for_event()��,I�DQ�DSSOLFDWLRQ�LV�ZDLWLQJ�
RQ�PRUH�WKDQ�RQH�HYHQW��LW�PXVW�XVH�isc_event_counts()�WR�GHWHUPLQH�ZKLFK�HYHQW�ZDV�
SRVWHG�

Note $�VLQJOH�FDOO�WR�isc_wait_for_event()�FDQ�ZDLW�RQ�D�PD[LPXP�RI����HYHQWV��
$SSOLFDWLRQV�WKDW�QHHG�WR�ZDLW�RQ�PRUH�WKDQ����HYHQWV�PXVW�ZDLW�RQ�RQH�VHW�RI�����WKHQ�PDNH�
DQRWKHU�FDOO�WR�isc_wait_for_event()�WR�ZDLW�RQ�DGGLWLRQDO�HYHQWV�
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)RU�WKH�FRPSOHWH�V\QWD[�RI�isc_wait_for_event()��VHH�́ LVFBZDLWBIRUBHYHQW��µ�RQ�SDJH ����

Continuous processing with isc_que_events( )
isc_que_events()�LV�FDOOHG�WR�UHTXHVW�DV\QFKURQRXV�QRWLILFDWLRQ�RI�HYHQWV�OLVWHG�LQ�DQ�HYHQW�
EXIIHU�SDVVHG�DV�DQ�DUJXPHQW��8SRQ�FRPSOHWLRQ�RI�WKH�FDOO��EXW�EHIRUH�DQ\�HYHQWV�DUH�SRVWHG��
FRQWURO�LV�UHWXUQHG�WR�WKH�FDOOLQJ�DSSOLFDWLRQ�VR�WKDW�LW�FDQ�FRQWLQXH�SURFHVVLQJ�

:KHQ�D�UHTXHVWHG�HYHQW�LV�SRVWHG��,QWHU%DVH�FDOOV�DQ�DV\QFKURQRXV�WUDS��$67��IXQFWLRQ��DOVR�
SDVVHG�DV�D�SDUDPHWHU�WR�isc_que_events()��WR�KDQGOH�WKH�SRVWLQJ��7KH�$67�LV�D�IXQFWLRQ�RU�
VXEURXWLQH�LQ�WKH�FDOOLQJ�DSSOLFDWLRQ��WKH�VROH�SXUSRVH�RI�ZKLFK�LV�WR�SURFHVV�WKH�HYHQW�SRVWLQJ�
IRU�WKH�DSSOLFDWLRQ�

7KH�V\QWD[�IRU�isc_que_events()�LV�

ISC_STATUS isc_que_events(

ISC_STATUS *status_vector,

isc_db_handle *db_handle,

ISC_LONG *event_id,

short length,

char *event_buffer,

isc_callback event_function,

void *event_function_arg);

HYHQWBLG�LV�D�ORQJ�SRLQWHU�WKDW�LV�XVHG�DV�D�KDQGOH�LQ�VXEVHTXHQW�FDOOV�WR�isc_cancel_events()�
WR�WHUPLQDWH�HYHQW�QRWLILFDWLRQ��,W�QHHG�QRW�EH�LQLWLDOL]HG�ZKHQ�SDVVHG��7KH�OHQJWK�SDUDPHWHU�
LV�WKH�VL]H�RI�HYHQWBEXIIHU��ZKLFK�FRQWDLQV�WKH�FXUUHQW�FRXQW�RI�HYHQWV�WR�EH�ZDLWHG�XSRQ��
HYHQWBIXQFWLRQ�LV�D�SRLQWHU�WR�WKH�$67�IXQFWLRQ�WKDW�,QWHU%DVH�VKRXOG�FDOO�ZKHQ�DQ�HYHQW�RI�
LQWHUHVW�LV�SRVWHG��,W�LV�XS�WR�WKH�$67�IXQFWLRQ�WR�QRWLI\�WKH�DSSOLFDWLRQ�WKDW�LW�KDV�EHHQ�FDOOHG��
SHUKDSV�E\�VHWWLQJ�D�JOREDO�IODJ�RI�VRPH�NLQG��HYHQWBIXQFWLRQBDUJ�LV�D�SRLQWHU�WR�WKH�ILUVW�
SDUDPHWHU�WR�SDVV�WR�WKH�$67�

)RU�D�FRPSOHWH�H[DPSOH�RI�D�FDOO�WR�isc_que_events()�DQG�D�FDOO�WR�DQ�$67��VHH�́ $�FRPSOHWH�
LVFBTXHBHYHQWV����H[DPSOHµ�RQ�SDJH ����

Creating an AST
7KH�HYHQW�IXQFWLRQ��HYHQWBIXQFWLRQ��VKRXOG�EH�ZULWWHQ�WR�WDNH�WKUHH�DUJXPHQWV�
170 INTERBASE 5



CONTINUOUS PROCESSING WITH ISC_QUE_EVENTS( )
�� 7KH�HYHQWBIXQFWLRQBDUJ�VSHFLILHG�LQ�WKH�FDOO�WR�isc_que_events()��7KLV�LV�XVXDOO\�D�
SRLQWHU�WR�WKH�HYHQW�SDUDPHWHU�EXIIHU�WKDW�VKRXOG�EH�ILOOHG�LQ�ZLWK�XSGDWHG�HYHQW�
FRXQWV�

�� 7KH�OHQJWK�RI�WKH�IROORZLQJ�HYHQWVBOLVW�EXIIHU�

�� $�SRLQWHU�WR�WKH�HYHQWVBOLVW�EXIIHU��D�WHPSRUDU\�HYHQW�SDUDPHWHU�EXIIHU�MXVW�OLNH�
WKDW�SDVVHG�WR�isc_que_events()��H[FHSW�IRU�KDYLQJ�XSGDWHG�HYHQW�FRXQWV�

$�UHVXOW�EXIIHU�LV�QRW�DXWRPDWLFDOO\�XSGDWHG�E\�WKH�HYHQW�RFFXUUHQFH��LW�LV�XS�WR�WKH�
HYHQWBIXQFWLRQ�WR�FRS\�WKH�WHPSRUDU\�HYHQWVBOLVW�EXIIHU�WR�WKH�PRUH�SHUPDQHQW�EXIIHU�WKDW�WKH�
DSSOLFDWLRQ�XWLOL]HV�

HYHQWBIXQFWLRQ�DOVR�QHHGV�WR�OHW�WKH�DSSOLFDWLRQ�NQRZ�WKDW�LW�KDV�EHHQ�FDOOHG��IRU�H[DPSOH��E\�
VHWWLQJ�D�JOREDO�IODJ�

$�VDPSOH�HYHQWBIXQFWLRQ�DSSHDUV�LQ�WKH�IROORZLQJ�H[DPSOH�

isc_callback event_function

(char *result, short length, char *updated)

{

/* Set the global event flag. */

event_flag++

/* Copy the temporary updated buffer to the result buffer. */

while (length--)

*result++ = *updated++;

return(0);

};

A complete isc_que_events( ) example
7KH�IROORZLQJ�SURJUDP�IUDJPHQW�LOOXVWUDWHV�FDOOLQJ�isc_que_events()�WR�ZDLW�DV\QFKURQRXVO\�
IRU�HYHQW�RFFXUUHQFHV��:LWKLQ�D�ORRS��LW�SHUIRUPV�RWKHU�SURFHVVLQJ��DQG�FKHFNV�WKH�HYHQW�IODJ�
�SUHVXPDEO\�VHW�E\�WKH�VSHFLILHG�HYHQW�IXQFWLRQ��WR�GHWHUPLQH�ZKHQ�DQ�HYHQW�KDV�EHHQ�SRVWHG��
,I�RQH�KDV��WKH�SURJUDP�UHVHWV�WKH�HYHQW�IODJ��FDOOV�isc_event_counts()�WR�GHWHUPLQH�ZKLFK�
HYHQWV�KDYH�EHHQ�SRVWHG�VLQFH�WKH�ODVW�FDOO�WR�isc_que_events()��DQG�FDOOV�isc_que_events()�
WR�LQLWLDWH�DQRWKHU�DV\QFKURQRXV�ZDLW�

#include <ibase.h>

#define number_of_stocks 3;

#define MAX_LOOP 10

char *event_names[] = {"DEC", "HP", "SUN"};

char *event_buffer, *result_buffer;

ISC_STATUS status_vector[20];

short length;
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ISC_LONG event_id;

int i, counter;

int event_flag = 0;

length = (short)isc_event_block(

&event_buffer,

&result_buffer,

number_of_stocks,

"DEC", "HP", "SUN");

isc_que_events(

status_vector,

&database_handle, /* Set in previous isc_attach_database(). */

&event_id,

length, /* Returned from isc_event_block(). */

event_buffer,

(isc_callback)event_function,

result_buffer);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector); /* Display error message. */ 

return(1);

};

counter = 0;

while (counter < MAX_LOOP)

{

counter++;

if (!event_flag)

{

/* Do whatever other processing you want. */

;

}

else

{ event_flag = 0;

isc_event_counts(

status_vector,

length,

event_buffer,

result_buffer);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector); /* Display error message. */ 

return(1);

};

for (i=0; i<number_of_stocks; i++)

if (status_vector[i])
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DETERMINING WHICH EVENTS OCCURRED WITH ISC_EVENT_COUNTS( )
{

/* The event has been posted. Do whatever is appropriate,

e.g., initiating a buy or sell order. 

Note: event_names[i] tells the name of the event

corresponding to status_vector[i]. */

;

}

isc_que_events(

status_vector,

&database_handle,

&event_id,

length,

event_buffer,

(isc_callback)event_function,

result_buffer);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector); /* Display error message. */ 

return(1);

}

} /* End of else. */

} /* End of while. */

/* Let InterBase know you no longer want to wait asynchronously. */

isc_cancel_events(

status_vector,

&database_handle,

&event_id);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector); /* Display error message. */ 

return(1);

}

Determining which events occurred with isc_event_counts( )
:KHQ�DQ�DSSOLFDWLRQ�UHJLVWHUV�LQWHUHVW�LQ�PXOWLSOH�HYHQWV�DQG�UHFHLYHV�QRWLILFDWLRQ�WKDW�DQ�
HYHQW�RFFXUUHG��WKH�DSSOLFDWLRQ�PXVW�XVH�isc_event_counts()�WR�GHWHUPLQH�ZKLFK�HYHQW�RU�
HYHQWV�RFFXUUHG��isc_event_counts()�VXEWUDFWV�YDOXHV�LQ�WKH�HYHQWBEXIIHU�DUUD\�IURP�WKH�YDOXHV�
LQ�WKH�UHVXOWBEXIIHU�DUUD\�WR�GHWHUPLQH�WKH�QXPEHU�RI�WLPHV�HDFK�HYHQW�KDV�RFFXUUHG�VLQFH�DQ�
DSSOLFDWLRQ�UHJLVWHUHG�LQWHUHVW�LQ�D�VHW�RI�HYHQWV��HYHQWBEXIIHU�DQG�UHVXOWBEXIIHU�DUH�YDULDEOHV�
GHFODUHG�ZLWKLQ�DQ�DSSOLFDWLRQ��DQG�DOORFDWHG�DQG�LQLWLDOL]HG�E\�isc_event_block()��
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7KH�GLIIHUHQFH�RI�HDFK�HOHPHQW�LV�UHWXUQHG�LQ�WKH�HUURU�VWDWXV�DUUD\�WKDW�LV�SDVVHG�WR�
isc_event_counts()��7R�GHWHUPLQH�ZKLFK�HYHQWV�RFFXUUHG��DQ�DSSOLFDWLRQ�PXVW�H[DPLQH�
HDFK�HOHPHQW�RI�WKH�DUUD\�IRU�QRQ]HUR�YDOXHV��$�QRQ]HUR�FRXQW�LQGLFDWHV�WKH�QXPEHU�RI�WLPHV�
DQ�HYHQW�LV�SRVWHG�EHWZHHQ�WKH�WLPH�isc_event_block()�LV�FDOOHG�DQG�WKH�ILUVW�WLPH�DQ�HYHQW�
LV�SRVWHG�DIWHU�isc_wait_for_event()�RU�isc_que_events()�DUH�FDOOHG��:KHUH�PXOWLSOH�
DSSOLFDWLRQV�DUH�DFFHVVLQJ�WKH�VDPH�GDWDEDVH��WKHUHIRUH��D�SDUWLFXODU�HYHQW�FRXQW�PD\�EH���RU�
PRUH��DQG�PRUH�WKDQ�RQH�HYHQW�FRXQW�HOHPHQW�PD\�EH�QRQ]HUR�

Note :KHQ�ILUVW�VHWWLQJ�XS�DQ�$67�WR�WUDS�HYHQWV�ZLWK�isc_que_events()��,QWHU%DVH�
LQLWLDOL]HV�DOO�FRXQW�YDOXHV�LQ�WKH�VWDWXV�YHFWRU�WR����UDWKHU�WKDQ����7R�FOHDU�WKH�YDOXHV��FDOO�
isc_event_counts()�WR�UHVHW�WKH�YDOXHV�

,Q�DGGLWLRQ�WR�GHWHUPLQLQJ�ZKLFK�HYHQW�RFFXUUHG��isc_event_counts()�UHLQLWLDOL]HV�WKH�
HYHQWBEXIIHU�DUUD\�LQ�DQWLFLSDWLRQ�RI�DQRWKHU�FDOO�WR�isc_wait_for_event()�RU�
isc_que_events()��9DOXHV�LQ�HYHQWBEXIIHU�DUH�VHW�WR�WKH�VDPH�YDOXHV�DV�FRUUHVSRQGLQJ�YDOXHV�LQ�
UHVXOWBEXIIHU��

7KH�FRPSOHWH�V\QWD[�IRU�isc_event_counts()�LV�

void isc_event_counts(

ISC_STATUS status_vector,

short buffer_length,

char *event_buffer,

char *result_buffer);

)RU�H[DPSOH��WKH�IROORZLQJ�FRGH�GHFODUHV�LQWHUHVW�LQ�WKUHH�HYHQWV��ZDLWV�RQ�WKHP��WKHQ�XVHV�
isc_event_counts()�WR�GHWHUPLQH�ZKLFK�HYHQWV�RFFXUUHG�

#include <ibase.h>;

. . .

char *event_buffer, *result_buffer;

long blength;

ISC_STATUS status_vector[20];

isc_db_handle db1;

long count_array[3];

int i;

. . .

/* Assume database db1 is attached here and a transaction started. */

blength = isc_event_block(&event_buffer, &result_buffer, 3, "BORL", 

"INTEL", "SUN");

isc_wait_for_event(status_vector, &db1, (short)blength,

event_buffer, result_buffer);

/* Application processing is suspended here until an event occurs. */

isc_event_counts(status_vector, (short)blength, event_buffer,

result_buffer);

for (i = 0; i < 3; i++)

{
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CANCELING INTEREST IN ASYNCHRONOUS EVENTS WITH ISC_CANCEL_EVENTS( )
if (status_vector[i])

{

/* Process the event here. */

;

}

}

)RU�PRUH�LQIRUPDWLRQ�DERXW�isc_event_counts()��VHH�́ LVFBHYHQWBFRXQWV��µ�RQ�SDJH ����RI�
&KDSWHU����� $́3,�)XQFWLRQ�5HIHUHQFH�µ

Canceling interest in asynchronous events 
with isc_cancel_events( )

$Q�DSSOLFDWLRQ�WKDW�UHTXHVWHG�DV\QFKURQRXV�HYHQW�QRWLILFDWLRQ�ZLWK�isc_que_events()�FDQ�
VXEVHTXHQWO\�FDQFHO�WKH�QRWLILFDWLRQ�UHTXHVW�DW�DQ\�WLPH�ZLWK�isc_cancel_events()�XVLQJ�WKH�
IROORZLQJ�V\QWD[�

ISC_STATUS isc_cancel_events(

ISC_STATUS *status_vector,

isc_db_handle *db_handle,

ISC_LONG *event_id);

HYHQWBLG�LV�DQ�HYHQW�KDQGOH�VHW�LQ�D�SUHYLRXV�FDOO�WR�isc_que_events()��)RU�H[DPSOH��WKH�
IROORZLQJ�FRGH�FDQFHOV�LQWHUHVW�LQ�WKH�HYHQW�RU�HYHQWV�LGHQWLILHG�E\�HYHQWBLG�

include <ibase.h>;

. . .

/* For example code leading up to this call, see the code example

in "Continuous Processing with isc_event_que(), earlier in this

chapter. */

isc_cancel_events(status_vector, &db_handle, &event_id);
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7KLV�FKDSWHU�LV�DQ�DOSKDEHWLFDO�UHIHUHQFH�IRU�WKH�,QWHU%DVH�$3,�IXQFWLRQ�FDOOV��,W�SURYLGHV�
WDEOHV�WKDW�FDWHJRUL]H�FDOOV�E\�WKH�WDVNV�WKH\�SHUIRUP��DQG�WKHQ�SURYLGHV�DQ�DOSKDEHWLFDO�DQG�
GHWDLOHG�GHVFULSWLRQ�RI�HDFK�FDOO��LQFOXGLQJ�LWV�V\QWD[��DUJXPHQWV��H[DPSOHV�RI�XVH��DQG�FURVV�
UHIHUHQFHV�WR�UHODWHG�FDOOV�

Function categories
7KHUH�DUH�WHQ�FODVVHV�RI�,QWHU%DVH�$3,�IXQFWLRQ�FDOOV�

g $UUD\�IXQFWLRQV�IRU�KDQGOLQJ�DUUD\V�RI�GDWD
g %ORE�IXQFWLRQV�IRU�KDQGOLQJ�WKH�,QWHU%DVH�%ORE�GDWDW\SH
g'DWDEDVH�IXQFWLRQV�IRU�KDQGOLQJ�GDWDEDVH�UHTXHVWV
g &RQYHUVLRQ�IXQFWLRQV�IRU�WUDQVODWLQJ�GDWHV�EHWZHHQ�,QWHU%DVH�IRUPDW�DQG�8QL[�WP�IRUPDW��
DQG�IRU�UHYHUVLQJ�WKH�E\WH�RUGHU�RI�LQWHJHUV

g'64/�IXQFWLRQV�IRU�KDQGOLQJ�64/�VWDWHPHQWV�HQWHUHG�E\�XVHUV�DW�UXQ�WLPH
g (UURU�KDQGOLQJ�IXQFWLRQV
g (YHQW�IXQFWLRQV�IRU�UHJLVWHULQJ�LQWHUHVW�LQ�HYHQWV�SRVWHG�E\�WULJJHUV�DQG�VWRUHG�SURFHGXUHV�LQ�
DSSOLFDWLRQV�DQG�IRU�SURFHVVLQJ�WKH�HYHQW�TXHXH
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g ,QIRUPDWLRQ�IXQFWLRQV�IRU�UHWULHYLQJ�LQIRUPDWLRQ�DERXW�GDWDEDVHV��WUDQVDFWLRQV��%ORE�GDWD��
DQG�HYHQWV

g 6HFXULW\�IXQFWLRQV�IRU�DGGLQJ��GHOHWLQJ��DQG�PRGLI\LQJ�XVHU�UHFRUGV�LQ�WKH�SDVVZRUG�GDWDEDVH
g 7UDQVDFWLRQ�IXQFWLRQV�IRU�KDQGOLQJ�WUDQVDFWLRQV�LQ�DQ�DSSOLFDWLRQ

6RPH�IXQFWLRQV��VXFK�DV�LQIRUPDWLRQ�FDOOV��RFFXU�LQ�PRUH�WKDQ�RQH�FODVV�

Array functions
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�,QWHU%DVH�$3,�IXQFWLRQV�DYDLODEOH�IRU�KDQGOLQJ�DUUD\�GDWD�
LQ�DQ�DSSOLFDWLRQ�

Blob functions
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�,QWHU%DVH�$3,�IXQFWLRQV�DYDLODEOH�IRU�KDQGOLQJ�%ORE�GDWD�
LQ�DQ�DSSOLFDWLRQ�

Function name Purpose

isc_array_get_slice() Retrieve a specified part of an array field

isc_array_lookup_bounds() Determine the dimensions of an array field

isc_array_lookup_desc() Retrieve an array description

isc_array_put_slice() Write a specified part of an array field

isc_array_set_desc() Set an array description

TABLE 12.1 Array functions

Function name Purpose

isc_blob_default_desc() Set a default Blob description for dynamic access

isc_blob_gen_bpb() Generate a Blob parameter buffer (BPB) for dynamic access

isc_blob_info() Request information about a Blob field

isc_blob_lookup_desc() Retrieve a Blob description

isc_blob_set_desc() Set a Blob description

TABLE 12.2 Blob functions
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Database functions
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�,QWHU%DVH�$3,�IXQFWLRQV�DYDLODEOH�IRU�KDQGOLQJ�GDWDEDVH�
UHTXHVWV�LQ�DQ�DSSOLFDWLRQ�

isc_cancel_blob() Discard a Blob

isc_close_blob() Close a Blob

isc_create_blob2() Create a new Blob

isc_get_segment() Retrieve a segment of Blob data

isc_open_blob2() Open a Blob for read access

isc_put_segment() Write a segment of Blob data

Function name Purpose

isc_attach_database() Connect to an existing database

isc_database_info() Request information about an attached database

isc_detach_database() Disconnect from a database

isc_drop_database() Delete an attached database and its associated files

isc_expand_dpb() Build a database parameter buffer (DPB) dynamically

isc_version() Retrieve database implementation number and on-disk 
structure (ODS) major and minor version numbers

TABLE 12.3 Database functions

Function name Purpose

TABLE 12.2 Blob functions  (continued)
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Conversion functions
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�,QWHU%DVH�$3,�IXQFWLRQV�DYDLODEOH�IRU�WUDQVODWLQJ�
EHWZHHQ�,QWHU%DVH�'$7(�IRUPDW�DQG�WKH�8QL[�WP�GDWH�IRUPDW��DQG�IRU�UHYHUVLQJ�WKH�
E\WH�RUGHU�RI�DQ�LQWHJHU�

DSQL functions
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�,QWHU%DVH�$3,�IXQFWLRQV�DYDLODEOH�IRU�KDQGOLQJ�'64/�
VWDWHPHQWV�EXLOW�RU�HQWHUHG�E\�XVHUV�DW�UXQ�WLPH�

Function name Purpose

isc_decode_date() Translate a date from InterBase format to C tm format

isc_encode_date() Translate a date from C tm format to InterBase format

isc_vax_integer() Reverse the byte-order of an integer

TABLE 12.4 Date and conversion functions

Function name Purpose

isc_dsql_allocate_statement() Allocate a statement handle

isc_dsql_alloc_statement2() Allocate a statement handle that is automatically freed on database 
detachment

isc_dsql_describe() Fill in an XSQLDA with information about values returned by a 
statement

isc_dsql_describe_bind() Fill in an XSQLDA with information about a statement’s input 
parameters

isc_dsql_execute() Execute a prepared statement

isc_dsql_execute2() Execute a prepared statement returning a single set of values

isc_dsql_execute_immediate() Prepare and execute a statement without return values for 
one-time use

isc_dsql_exec_immed2() Prepare and execute a statement with a single set of return values 
for one-time use

TABLE 12.5 DSQL functions
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Error-handling functions
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�,QWHU%DVH�$3,�IXQFWLRQV�DYDLODEOH�IRU�KDQGOLQJ�GDWDEDVH�
HUURU�FRQGLWLRQV�DQ�DSSOLFDWLRQ�

isc_dsql_fetch() Retrieve data returned by a previously prepared and executed 
statement

isc_dsql_free_statement() Free a statement handle, or close a cursor associated with a 
statement handle

isc_dsql_prepare() Prepare a statement for execution

isc_dsql_set_cursor_name() Define a cursor name and associate it with a statement handle

isc_dsql_sql_info() Request information about a prepared statement

Function name Purpose

isc_interprete() Capture InterBase error messages to a buffer

isc_print_sqlerror() Display an SQL error message

isc_print_status() Display InterBase error messages

isc_sqlcode() Set the value of SQLCODE

isc_sql_interprete() Capture an SQL error message to a buffer

TABLE 12.6 Error-handling functions

Function name Purpose

TABLE 12.5 DSQL functions  (continued)
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Event functions
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�,QWHU%DVH�$3,�IXQFWLRQV�DYDLODEOH�IRU�KDQGOLQJ�HYHQWV�LQ�
DQ�DSSOLFDWLRQ�

Information functions
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�,QWHU%DVH�$3,�IXQFWLRQV�DYDLODEOH�IRU�UHSRUWLQJ�
LQIRUPDWLRQ�DERXW�GDWDEDVHV��WUDQVDFWLRQV��DQG�%ORE�GDWD�WR�D�FOLHQW�DSSOLFDWLRQ�WKDW�UHTXHVWV�
LW�

Function name Purpose

isc_cancel_events() Cancel interest in an event

isc_event_block() Allocate event parameter buffers

isc_event_counts() Get the change in values of event counters in the event array

isc_que_events() Wait asynchronously until an event is posted

isc_wait_for_event() Wait synchronously until an event is posted

TABLE 12.7 Event functions

Function name Purpose

isc_blob_info() Request information about a Blob field

isc_database_info() Request information about an attached database

isc_dsql_sql_info() Request information about a prepared DSQL statement

isc_transaction_info() Request information about a specified transaction

isc_version() Retrieve database implementation number and on-disk structure (ODS) 
major and minor version numbers

TABLE 12.8 Information functions
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Security functions
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�,QWHU%DVH�$3,�IXQFWLRQV�DYDLODEOH�IRU�DGGLQJ��GHOHWLQJ��
DQG�PRGLI\LQJ�XVHU�UHFRUGV�LQ�WKH�SDVVZRUG�GDWDEDVH�

Transaction control functions
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�,QWHU%DVH�$3,�IXQFWLRQV�DYDLODEOH�IRU�FRQWUROOLQJ�
WUDQVDFWLRQV�LQ�DQ�DSSOLFDWLRQ�

Function name Purpose

isc_add_user() Adds a user to the password database

isc_delete_user() Deletes a user from the password database

isc_modify_user() Modifies user information in the password database

TABLE 12.9 Security functions

Function name Purpose

isc_commit_retaining() Commit a transaction, and start a new one using the original 
transaction’s context

isc_commit_transaction() Save a transaction’s database changes, and end the transaction

isc_prepare_transaction() Execute the first phase of a two-phase commit

isc_prepare_transaction2() Execute the second phase of a two-phase commit

isc_rollback_transaction() Undo a transaction’s database changes, and end the transaction

isc_start_multiple() Begin new transactions (used on systems that do not support a 
variable number of input arguments)

isc_start_transaction() Begin new transactions

isc_transaction_info() Request information about a specified transaction

TABLE 12.10 Transaction control functions
API GUIDE 185



CHAPTER 12 API FUNCTION REFERENCE
Using function definitions
(DFK�IXQFWLRQ�GHILQLWLRQ�LQ�WKLV�FKDSWHU�LQFOXGHV�WKH�HOHPHQWV�LQ�WKH�IROORZLQJ�WDEOH�

Element Description

Title Function name

Definition Main purpose of function

Syntax Diagram of the function and parameters

Parameters Table describing each parameter

Description Detailed information about using the function

Example Example of using the function in a program

Return value Description of possible values returned in the status vector, if any

See also Cross references to other related functions

TABLE 12.11 Function description format
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isc_add_user( )
$GGV�D�XVHU�UHFRUG�WR�WKH�SDVVZRUG�GDWDEDVH��LVF��JGE�

6\QWD[ ISC_STATUS isc_add_user(

ISC_STATUS *status

USER_SEC_DATA *user_sec_data);

'HVFULSWLRQ 7KH�WKUHH�VHFXULW\�IXQFWLRQV��isc_add_user()��isc_delete_user()��DQG�isc_modify_user()�
PLUURU�IXQFWLRQDOLW\�WKDW�LV�DYDLODEOH�LQ�WKH�gsec�FRPPDQG�OLQH�XWLOLW\��isc_add_user()�DGGV�
D�UHFRUG�WR�LVF��JGE��,QWHU%DVH·V�SDVVZRUG�GDWDEDVH�

$W�D�PLQLPXP��\RX�PXVW�SURYLGH�WKH�XVHU�QDPH�DQG�SDVVZRUG��,I�WKH�VHUYHU�LV�QRW�ORFDO��\RX�
PXVW�DOVR�SURYLGH�D�VHUYHU�QDPH�DQG�SURWRFRO��9DOLG�FKRLFHV�IRU�WKH�SURWRFRO�ILHOG�DUH�
VHFBSURWRFROBWFSLS��VHFBSURWRFROBQHWEHXL��VHFBSURWRFROBVS[��DQG�VHFBSURWRFROBORFDO�

,QWHU%DVH�UHDGV�WKH�VHWWLQJV�IRU�WKH�,6&B86(5�DQG�,6&B3$66:25'�HQYLURQPHQW�YDULDEOHV�LI�
\RX�GR�QRW�SURYLGH�D�'%$�XVHU�QDPH�DQG�SDVVZRUG��

7KH�GHILQLWLRQ�IRU�WKH�86(5B6(&B'$7$�VWUXFW�LQ�LEDVH�K�LV�DV�IROORZV�

typedef struct {

short  sec_flags; /* which fields are specified */

int    uid;     /* the user’s id */

int    gid;      /* the user’s group id */

int    protocol; /* protocol to use for connection */

char   *server;  /* server to administer */

char   *user_name; /* the user’s name */

char   *password; /* the user’s password */

char   *group_name; /* the group name */

char   *first_name; /* the user’s first name */

char   *middle_name; /* the user’s middle name */

char   *last_name; /* the user’s last name */

char   *dba_user_name; /* the dba user name */

char   *dba_password; /* the dba password */

} USER_SEC_DATA;

Parameter Type Description

status vector ISC_STATUS * Pointer to the error status vector

user_sec_data USER_SEC_DATA * Pointer to a struct that is defined in ibase.h
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:KHQ�\RX�SDVV�WKLV�VWUXFW�WR�RQH�RI�WKH�WKUHH�VHFXULW\�IXQFWLRQV��\RX�FDQ�WHOO�LW�ZKLFK�ILHOGV�
\RX�KDYH�VSHFLILHG�E\�GRLQJ�D�ELWZLVH�25�RI�WKH�IROORZLQJ�YDOXHV��ZKLFK�DUH�GHILQHG�LQ�LEDVH�K�

sec_uid_spec                0x01

sec_gid_spec                0x02

sec_server_spec             0x04

sec_password_spec           0x08

sec_group_name_spec         0x10

sec_first_name_spec         0x20

sec_middle_name_spec        0x40

sec_last_name_spec          0x80

sec_dba_user_name_spec      0x100

sec_dba_password_spec 0x200

1R�ELW�YDOXHV�DUH�DYDLODEOH�IRU�XVHU�QDPH�DQG�SDVVZRUG��VLQFH�WKH\�DUH�UHTXLUHG�

7KH�IROORZLQJ�HUURU�PHVVDJHV�H[LVW�IRU�WKLV�IXQFWLRQ�

Code Value Description

isc_usrname_too_long 335544747 The user name passed in is greater than 31 bytes

isc_password_too_long 335544748 The password passed in is longer than 8 bytes

isc_usrname_required 335544749 The operation requires a user name

isc_password_required 335544750 The operation requires a password

isc_bad_protocol 335544751 The protocol specified is invalid

isc_dup_usrname_found 335544752 The user name being added already exists in the security 
database

isc_usrname_not_found 335544753 The user name was not found in the security database

isc_error_adding_sec_record 335544754 An unknown error occurred while adding a user

isc_error_deleting_sec_record 335544755 An unknown error occurred while deleting a user

isc_error_modifying_sec_record 335544756 An unknown error occurred while modifying a user

isc_error_updating_sec_db 335544757 An unknown error occurred while updating the security 
database

TABLE 12.12 Error messages for user security functions
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([DPSOH 7KH�IROORZLQJ�H[DPSOH�DGGV�D�XVHU��´6RFNVµ��WR�WKH�SDVVZRUG�GDWDEDVH��XVLQJ�WKH�ELWZLVH�
25�WHFKQLTXH�IRU�SDVVLQJ�YDOXHV�IURP�WKH�86(5B6(&B'$7$�VWUXFW�

{

ISC_STATUS status[20];

USER_SEC_DATA sec;

sec.server = "kennel";

sec.dba_user_name = "sysdba";

sec.dba_password = "masterkey";

sec.protocol = sec_protocol_tcpip;

sec.first_name = "Socks";

sec.last_name = "Clinton";

sec.user_name = "socks";

sec.password = "2meow!"; /* Note: do not hardcode passwords */

sec.sec_flags = sec_server_spec 

| sec_password_spec 

| sec_dba_user_name_spec 

| sec_dba_password_spec 

| sec_first_name_spec 

| sec_last_name_spec;

isc_add_user(status, &sec);

/* check status for errors */

if (status[0] == 1 && status[1])

{

switch (status[1]) {

case isc_usrname_too_long:

printf("Security database cannot accept long user names\n");

break;

...

}

}

}

5HWXUQ�9DOXH isc_add_user()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�VXFFHVV��$�
QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��6HH�WKH�´'HVFULSWLRQµ�VHFWLRQ�IRU�WKLV�IXQFWLRQ�IRU�D�OLVW�RI�
HUURU�FRGHV��)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����
´+DQGOLQJ�(UURU�&RQGLWLRQV�µ

6HH�$OVR isc_delete_user()��isc_modify_user()
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isc_array_get_slice()
5HWULHYHV�GDWD�IURP�DQ�DUUD\�FROXPQ�LQ�D�URZ�UHWXUQHG�E\�D�6(/(&7�

6\QWD[ ISC_STATUS isc_array_get_slice(

ISC_STATUS *status_vector, 

isc_db_handle *db_handle, 

isc_tr_handle *trans_handle,

ISC_QUAD *array_id,

ISC_ARRAY_DESC *desc,

void *dest_array,

ISC_LONG *slice_length);

isc_array_get_slice()�UHWULHYHV�GDWD�IURP�DQ�DUUD\�FROXPQ�RI�D�WDEOH�URZ�XVLQJ�DQ�DUUD\�,'��
<RX�FDQ�HLWKHU�UHWULHYH�DOO�WKH�DUUD\�HOHPHQWV�LQ�WKDW�FROXPQ��RU�D�VXEVHW�RI�FRQWLJXRXV�DUUD\�
HOHPHQWV��FDOOHG�D�VOLFH��7KH�XSSHU�DQG�ORZHU�ERXQGDULHV�LQ�WKH�GHVF�VWUXFWXUH�VSHFLI\�ZKLFK�
HOHPHQWV�DUH�WR�EH�UHWULHYHG�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database(); the handle identifies the 
database containing the array column

db_handle returns an error in status_vector if it is NULL

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set 
by a previous isc_start_transaction() call; 
trans_handle returns an error if NULL

array_id ISC_QUAD * Internal identifier for the array; the array ID must be 
previously retrieved through API DSQL functions

desc ISC_ARRAY_DESC * Descriptor defining the array slice (entire array or subset) 
to be retrieved

dest_array void * Pointer to a buffer of length slice_length into which the 
array slice will be copied by this function

slice_length ISC_LONG * Length, in bytes, of the dest_array buffer
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,QWHU%DVH�FRSLHV�WKH�HOHPHQWV�LQWR�WKH�EXIIHU��GHVWBDUUD\��ZKRVH�VL]H�LV�VSHFLILHG�E\�VOLFHBOHQJWK��
7KLV�VKRXOG�EH�DW�OHDVW�WKH�H[SHFWHG�OHQJWK�UHTXLUHG�IRU�WKH�HOHPHQWV�UHWULHYHG��%HIRUH�
UHWXUQLQJ�IURP�isc_array_get_slice()��,QWHU%DVH�VHWV�VOLFHBOHQJWK�WR�WKH�DFWXDO�QXPEHU�RI�
E\WHV�FRSLHG�

%HIRUH�FDOOLQJ�isc_array_get_slice()��WKHUH�DUH�PDQ\�RSHUDWLRQV�\RX�PXVW�GR�LQ�RUGHU�WR�ILOO�
LQ�WKH�DUUD\�GHVFULSWRU��GHVF��GHWHUPLQH�WKH�DSSURSULDWH�LQWHUQDO�DUUD\�LGHQWLILHU��DUUD\BLG��DQG�
IHWFK�WKH�URZV�ZKRVH�DUUD\�FROXPQV�\RX�ZDQW�WR�DFFHVV��)RU�FRPSOHWH�VWHS�E\�VWHS�
LQVWUXFWLRQV�IRU�VHWWLQJ�XS�DQ�DUUD\�GHVFULSWRU�DQG�UHWULHYLQJ�DUUD\�LQIRUPDWLRQ��VHH�&KDSWHU�
���´:RUNLQJ�ZLWK�$UUD\�'DWD�µ

Note 1HYHU�H[HFXWH�D�'64/�VWDWHPHQW�WKDW�WULHV�WR�DFFHVV�DUUD\�FROXPQ�GDWD�GLUHFWO\�XQOHVV�
\RX�DUH�IHWFKLQJ�RQO\�D�VLQJOH�HOHPHQW��7KH�ZD\�WR�DFFHVV�VOLFHV�RI�DUUD\�FROXPQ�GDWD�LV�WR�FDOO 
isc_array_get_slice()�RU�isc_array_put_slice()��7KH�RQO\�VXSSRUWHG�DUUD\�UHIHUHQFHV�LQ�
'64/�VWDWHPHQWV�DUH�RQHV�WKDW�VSHFLI\�DQ�HQWLUH�DUUD\�FROXPQ��WKDW�LV��MXVW�WKH�FROXPQ�QDPH��
LQ�RUGHU�WR�JHW�WKH�LQWHUQDO�LGHQWLILHU�IRU�WKH�DUUD\��ZKLFK�LV�UHTXLUHG�E\�isc_array_get_slice()�
DQG�isc_array_put_slice()��RU�VLQJOH�HOHPHQW�UHIHUHQFHV�

([DPSOH 7KH�IROORZLQJ�SURJUDP�RSHUDWHV�RQ�D�WDEOH�QDPHG�352-B'(37B%8'*(7��
7KLV�WDEOH�FRQWDLQV�WKH�TXDUWHUO\�KHDG�FRXQWV�DOORFDWHG�IRU�HDFK�SURMHFW�LQ�HDFK�GHSDUWPHQW�
RI�DQ�RUJDQL]DWLRQ��(DFK�URZ�RI�WKH�WDEOH�DSSOLHV�WR�D�SDUWLFXODU�GHSDUWPHQW�DQG�SURMHFW��
7KH�TXDUWHUO\�KHDG�FRXQWV�DUH�FRQWDLQHG�LQ�DQ�DUUD\�FROXPQ�QDPHG�
48$57(5/<B+($'B&17��(DFK�URZ�KDV�IRXU�HOHPHQWV�LQ�WKLV�FROXPQ��RQH�SHU�TXDUWHU��
(DFK�HOHPHQW�RI�WKH�DUUD\�LV�D�QXPEHU�RI�W\SH�ORQJ�

7KH�H[DPSOH�EHORZ�VHOHFWV�WKH�URZV�FRQWDLQLQJ������LQIRUPDWLRQ�IRU�WKH�SURMHFW�QDPHG�
9%$6(��)RU�HDFK�VXFK�URZ��LW�UHWULHYHV�DQG�SULQWV�WKH�GHSDUWPHQW�QXPEHU�DQG�WKH�GDWD�LQ�WKH�
DUUD\�FROXPQ��WKDW�LV��WKH�TXDUWHUO\�KHDG�FRXQWV��

,Q�DGGLWLRQ�WR�LOOXVWUDWLQJ�WKH�XVDJH�RI�isc_array_lookup_bounds()�DQG 
isc_array_get_slice()��WKH�SURJUDP�VKRZV�GDWD�VWUXFWXUH�LQLWLDOL]DWLRQV�DQG�FDOOV�WR�WKH�
'64/�IXQFWLRQV�UHTXLUHG�WR�SUHSDUH�DQG�H[HFXWH�WKH�6(/(&7�VWDWHPHQW��WR�REWDLQ�WKH�
DUUD\BLG�QHHGHG�E\�isc_array_get_slice()��DQG�WR�IHWFK�WKH�VHOHFWHG�URZV�RQH�E\�RQH�

#include <ibase.h>

#define Return_if_Error(stat) if (stat[0] == 1 && stat[1]) \

{ \

isc_print_status(stat); \

return(1); \

}

char *sel_str =

"SELECT dept_no, quarterly_head_cnt FROM proj_dept_budget \

WHERE year = 1994 AND proj_id = ’VBASE’";

char dept_no[6];

long hcnt[4], tr_handle, database_handle, SQLCODE;
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short len, i, flag0, flag1;

ISC_QUAD array_id;

ISC_ARRAY_DESC desc;

ISC_STATUS status_vector[20], fetch_stat;

isc_stmt_handle stmt = NULL;

XSQLDA *osqlda;

tr_handle = database_handle = 0L;

/* Attach to a database here--this code omitted for brevity */

/* Start a transaction here--this code omitted for brevity */

/* Set up the SELECT statement. */

/* Allocate the output XSQLDA for holding the array data. */

osqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(2));

osqlda->sqln = 2;

osqlda->version = 1;

/* Allocate a statement handle. */

isc_dsql_allocate_statement(

status_vector,

&database_handle,

&stmt);

Return_if_Error(status_vector);

/* Prepare the query for execution. */

isc_dsql_prepare(

status_vector,

&tr_handle,

&stmt,

0,

sel_str,

1,

osqlda);

Return_if_Error(status_vector);

/* Set up an XSQLVAR structure to allocate space for each item

to be retrieved. */

osqlda->sqlvar[0].sqldata = (char *) dept_no;

osqlda->sqlvar[0].sqltype = SQL_TEXT + 1;

osqlda->sqlvar[0].sqlind = &flag0;

osqlda->sqlvar[1].sqldata = (char *) &array_id;

osqlda->sqlvar[1].sqltype = SQL_ARRAY + 1;

osqlda->sqlvar[1].sqlind = &flag1;

/* Execute the SELECT statement. */

isc_dsql_execute(

status_vector,

&tr_handle,

&stmt,

1,
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NULL);

Return_if_Error(status_vector);

/* Set up the array descriptor. */

isc_array_lookup_bounds(

status_vector,

&database_handle, /* Set by previous isc_attach_database() call. */

&tr_handle, /* Set by previous isc_start_transaction() call. */

"PROJ_DEPT_BUDGET", /* Table name. */

"QUARTERLY_HEAD_CNT", /* Array column name. */

&desc);

Return_if_Error(status_vector);

/* Fetch the head count for each department’s four quarters. */

while ((fetch_stat = isc_dsql_fetch(

status_vector,

&stmt,

1,

osqlda)) == 0)

{

if (!flag1) 

{

/* There is array data; get the current values. */

len = sizeof(hcnt);

/* Fetch the data from the array column into hcnt array. */

isc_array_get_slice(

status_vector,

&database_handle,

&tr_handle,

&array_id,

&desc,

hcnt,

&len);

Return_if_Error(status_vector);

/* Print department number and head counts. */

dept_no[osqlda->sqlvar[0].sqllen] = ’\0’;

printf("Department #: %s\n\n", dept_no);

printf("\tCurrent counts: %d %d %d %d\n",

hcnt[0], hcnt[1], hcnt[2], hcnt[3]);

};

}

if (fetch_stat != 100L)

{

SQLCODE = isc_sqlcode(status_vector);
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isc_print_sqlerror(SQLCODE, status_vector);

return(1);

}

5HWXUQ�9DOXH isc_array_get_slice()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBVWPWBKDQGOH��
LVFBEDGBWUDQVBKDQGOH��RU�DQRWKHU�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_array_lookup_bounds()��isc_array_lookup_desc()��isc_array_put_slice()��
isc_array_set_desc(), isc_dsql_fetch()��isc_dsql_prepare()
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isc_array_lookup_bounds()
'HWHUPLQHV�WKH�GDWDW\SH��OHQJWK��VFDOH��GLPHQVLRQV��DQG�DUUD\�ERXQGDULHV�IRU�WKH�VSHFLILHG�
DUUD\�FROXPQ�LQ�WKH�VSHFLILHG�WDEOH�

6\QWD[ ISC_STATUS isc_array_lookup_bounds(

ISC_STATUS *status_vector, 

isc_db_handle *db_handle, 

isc_tr_handle *trans_handle,

char *table_name,

char *column_name,

ISC_ARRAY_DESC *desc);

'HVFULSWLRQ isc_array_lookup_bounds()�GHWHUPLQHV�WKH�GDWDW\SH��OHQJWK��VFDOH��GLPHQVLRQV��DQG�DUUD\�
ERXQGDULHV�IRU�WKH�HOHPHQWV�LQ�DQ�DUUD\�FROXPQ��FROXPQBQDPH�LQ�WKH�WDEOH��WDEOHBQDPH��,W�
VWRUHV�WKLV�LQIRUPDWLRQ�LQ�WKH�DUUD\�GHVFULSWRU��GHVF�

isc_array_lookup_bounds()�DOVR�VHWV�WR���D�IODJ�LQ�WKH�GHVFULSWRU��7KLV�VSHFLILHV�WKDW�WKH�
DUUD\�VKRXOG�EH�DFFHVVHG�LQ�IXWXUH�IXQFWLRQ�FDOOV�LQ�URZ�PDMRU�RUGHU��WKH�GHIDXOW��,I�DQ�
DSSOLFDWLRQ�UHTXLUHV�FROXPQ�PDMRU�DFFHVV��UHVHW�WKLV�IODJ�WR���

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database(); the handle identifies the 
database containing the array column

db_handle returns an error in status_vector if it is NULL

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set 
by a previous isc_start_transaction() call; 
trans_handle returns an error if NULL

table_name char * Name of the table containing the array column, 
column_name; can be either null-terminated or 
blank-terminated

column_name char * Name of the array column; can be either null-terminated 
or blank-terminated

desc ISC_ARRAY_DESC * Pointer to a descriptor for the arrays that will be filled in 
by this function
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7KH�DUUD\�GHVFULSWRU�LV�XVHG�LQ�VXEVHTXHQW�FDOOV�WR�isc_array_get_slice()�RU�
isc_array_put_slice()�

)RU�D�GHWDLOHG�GHVFULSWLRQ�RI�WKH�DUUD\�GHVFULSWRU��VHH�&KDSWHU����´:RUNLQJ�ZLWK�$UUD\�'DWD�µ

Note 7KHUH�DUH�ZD\V�WR�ILOO�LQ�DQ�DUUD\�GHVFULSWRU�RWKHU�WKDQ�E\�FDOOLQJ 
isc_array_lookup_bounds()��<RX�FDQ�DOVR�

g &DOO�isc_array_lookup_desc()��7KLV�LV�H[DFWO\�WKH�VDPH�DV calling 
isc_array_lookup_bounds()��H[FHSW�WKDW�WKH�IRUPHU�GRHV�QRW�ILOO�LQ�LQIRUPDWLRQ�DERXW�WKH�
XSSHU�DQG�ORZHU�ERXQGV�RI�HDFK�GLPHQVLRQ�

g &DOO�isc_array_set_desc()�WR�LQLWLDOL]H�WKH�GHVFULSWRU�IURP�SDUDPHWHUV�\RX�FDOO�LW�ZLWK��UDWKHU�
WKDQ�DFFHVVLQJ�WKH�GDWDEDVH�PHWDGDWD�

g 6HW�WKH�GHVFULSWRU�ILHOGV�GLUHFWO\��1RWH�WKDW�DUUD\BGHVFBGW\SH�PXVW�EH�H[SUHVVHG�DV�RQH�RI�WKH�
GDWDW\SHV�LQ�WKH�IROORZLQJ�WDEOH��DQG�WKH�SDUDPHWHUV��DUUD\BGHVFBILHOGBQDPH��DQG�
DUUD\BGHVFBUHODWLRQBQDPH��PXVW�EH�QXOO�WHUPLQDWHG�

array_desc_dtype Corresponding InterBase datatype

blr_text CHAR

blr_text2 CHAR

blr_short SMALLINT

blr_long INTEGER

blr_quad ISC_QUAD structure

blr_float FLOAT

blr_double DOUBLE PRECISION

blr_date DATE

blr_varying VARCHAR

blr_varying2 VARCHAR

blr_blob_id ISC_QUAD structure

blr_cstring NULL-terminated string

blr_cstring2 NULL-terminated string

TABLE 12.13 Datatypes for array descriptor fields 
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([DPSOH 7KH�IROORZLQJ�LOOXVWUDWHV�D�VDPSOH�FDOO�WR�isc_array_lookup_bounds()��0RUH�FRPSOHWH�
H[DPSOHV�RI�DFFHVVLQJ�DUUD\V�DUH�IRXQG�LQ�WKH�H[DPSOH�SURJUDPV�IRU�isc_array_get_slice()�
DQG�isc_array_put_slice()�

#include <ibase.h>

ISC_STATUS status_vector[20];

ISC_ARRAY_DESC desc;

char *str1 = "PROJ_DEPT_BUDGET";

char *str2 = "QUARTERLY_HEAD_CNT";

isc_array_lookup_bounds(

status_vector,

&database_handle, /* Set in previous isc_attach_database() call. */

&tr_handle, /* Set in previous isc_start_transaction() call. */

str1,

str2,

&desc);

if (status_vector[0] == 1 && status_vector[1])

{

/* Process error. */

isc_print_status(status_vector);

return(1);

}

5HWXUQ�9DOXH isc_array_lookup_bounds()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�
LQGLFDWHV�VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�
RI�WKH�VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBVWPWBKDQGOH��
LVFBEDGBWUDQVBKDQGOH��LVFBIOGBQRWBGHI��RU�DQRWKHU�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_array_get_slice()��isc_array_lookup_desc()��isc_array_put_slice()��
isc_array_set_desc()
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isc_array_lookup_desc()
'HWHUPLQHV�WKH�GDWDW\SH��OHQJWK��VFDOH��DQG�GLPHQVLRQV�IRU�DOO�HOHPHQWV�LQ�WKH�VSHFLILHG�DUUD\�
FROXPQ�LQ�WKH�VSHFLILHG�WDEOH�

6\QWD[ ISC_STATUS isc_array_lookup_desc(

ISC_STATUS *status_vector, 

isc_db_handle *db_handle, 

isc_tr_handle *trans_handle,

char *table_name,

char *column_name,

ISC_ARRAY_DESC *desc);

'HVFULSWLRQ isc_array_lookup_desc()�GHWHUPLQHV�WKH�GDWDW\SH��OHQJWK��VFDOH��DQG�GLPHQVLRQV�IRU�WKH�
DUUD\�FROXPQ��FROXPQBQDPH��LQ�WKH�WDEOH��WDEOHBQDPH��,W�VWRUHV�WKLV�LQIRUPDWLRQ�LQ�WKH�DUUD\�
GHVFULSWRU��GHVF�

,W�DOVR�VHWV�WR���D�IODJ�LQ�WKH�GHVFULSWRU��7KLV�VSHFLILHV�WKDW�WKH�DUUD\�LV�DFFHVVHG�LQ�IXWXUH�
IXQFWLRQ�FDOOV�LQ�URZ�PDMRU�RUGHU��WKH�GHIDXOW��,I�DQ�DSSOLFDWLRQ�UHTXLUHV�FROXPQ�PDMRU�DFFHVV��
UHVHW�WKLV�IODJ�WR���

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database(); the handle identifies the 
database containing the array column

db_handle returns an error in status_vector if it is NULL

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set 
by a previous isc_start_transaction() call; 
trans_handle returns an error if NULL

table_name char * Name of the table containing the array column 
column_name; can be either null-terminated or 
blank-terminated

column_name char * Name of the array column; can be either null-terminated 
or blank-terminated

desc ISC_ARRAY_DESC * Pointer to an array descriptor that will be filled in by this 
function
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7KH�DUUD\�GHVFULSWRU�LV�XVHG�LQ�VXEVHTXHQW�FDOOV�WR�isc_array_get_slice()�RU�
isc_array_put_slice()�

)RU�D�GHWDLOHG�GHVFULSWLRQ�RI�WKH�DUUD\�GHVFULSWRU��VHH�&KDSWHU����´:RUNLQJ�ZLWK�$UUD\�'DWD�µ

Note 7KHUH�DUH�ZD\V�WR�ILOO�LQ�DQ�DUUD\�GHVFULSWRU�RWKHU�WKDQ�E\�FDOOLQJ�
isc_array_lookup_desc()��<RX�FDQ�DOVR�

g &DOO�isc_array_lookup_bounds()��7KLV�LV�OLNH�isc_array_lookup_desc()��H[FHSW�WKDW�
isc_array_lookup_bounds()�DOVR�ILOOV�LQ�LQIRUPDWLRQ�DERXW�WKH�XSSHU�DQG�ORZHU�ERXQGV�RI�
HDFK�GLPHQVLRQ�

g &DOO�isc_array_set_desc()��WR�LQLWLDOL]H�WKH�GHVFULSWRU�IURP�SDUDPHWHUV�\RX�FDOO�LW�ZLWK��UDWKHU�
WKDQ�DFFHVVLQJ�WKH�GDWDEDVH�PHWDGDWD�

g 6HW�WKH�GHVFULSWRU�ILHOGV�GLUHFWO\��1RWH�WKDW�DUUD\BGHVFBGW\SH�PXVW�EH�H[SUHVVHG�DV�RQH�RI�WKH�
GDWDW\SHV�LQ�WKH�IROORZLQJ�WDEOH��DQG�WKH�SDUDPHWHUV��DUUD\BGHVFBILHOGBQDPH��DQG�
DUUD\BGHVFBUHODWLRQBQDPH��PXVW�EH�QXOO�WHUPLQDWHG�

array_desc_dtype Corresponding InterBase datatype

blr_text CHAR

blr_text2 CHAR

blr_short SMALLINT

blr_long INTEGER

blr_quad ISC_QUAD structure

blr_float FLOAT

blr_double DOUBLE PRECISION

blr_date DATE

blr_varying VARCHAR

blr_varying2 VARCHAR

blr_blob_id ISC_QUAD structure

blr_cstring NULL-terminated string

blr_cstring2 NULL-terminated string

TABLE 12.14 Datatypes for array descriptor fields 
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([DPSOH 7KH�IROORZLQJ�LOOXVWUDWHV�D�VDPSOH�FDOO�WR�isc_array_lookup_desc()��0RUH�FRPSOHWH�
H[DPSOHV�RI�DFFHVVLQJ�DUUD\V�DUH�IRXQG�LQ�WKH�H[DPSOH�SURJUDPV�IRU�isc_array_get_slice()�
DQG�isc_array_put_slice()�

#include <ibase.h>

ISC_STATUS status_vector[20];

ISC_ARRAY_DESC desc;

char str1 = "PROJ_DEPT_BUDGET";

char str2 = "QUARTERLY_HEAD_CNT";

isc_array_lookup_desc(

status_vector,

&database_handle, /* Set in previous isc_attach_database() call. */

&tr_handle, /* Set in previous isc_start_transaction() call. */

str1,

str2,

&desc);

if (status_vector[0] == 1 && status_vector[1])

{

/* Process error. */

isc_print_status(status_vector);

return(1);

};

5HWXUQ�9DOXH isc_array_lookup_desc()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBVWPWBKDQGOH��
LVFBEDGBWUDQVBKDQGOH��LVFBIOGBQRWBGHI��RU�DQRWKHU�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_array_get_slice()��isc_array_lookup_bounds()��isc_array_put_slice()��
isc_array_set_desc()
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isc_array_put_slice()
:ULWHV�GDWD�LQWR�DQ�DUUD\�FROXPQ�

6\QWD[ ISC_STATUS isc_array_put_slice(

ISC_STATUS *status_vector, 

isc_db_handle *db_handle, 

isc_tr_handle *trans_handle,

ISC_QUAD *array_id,

ISC_ARRAY_DESC *desc,

void *source_array,

ISC_LONG *slice_length);

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database(); the handle identifies the 
database containing the array column

db_handle returns an error in status_vector if it is NULL

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set 
by a previous isc_start_transaction() call; 
trans_handle returns an error if NULL

array_id ISC_QUAD * On input, NULL (if you are creating a new array), or the 
internal identifier for an array to be modified, as assigned 
by the InterBase engine. This internal identifier must 
have been determined by previous calls to DSQL 
functions.

This function changes array_id to be the identifier for the 
array it creates or modifies (see below).

desc ISC_ARRAY_DESC * Descriptor defining the array slice (entire array or subset) 
to be written to

source_array void * Pointer to a buffer of length slice_length, that contains 
the slice of data that will be copied to the array by this 
function

slice_length ISC_LONG * Length, in bytes, of the source_array buffer
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'HVFULSWLRQ isc_array_put_slice()�ZULWHV�GDWD�LQWR�DQ�DUUD\�FROXPQ��<RX�FDQ�HLWKHU�VWRUH�LQWR�DOO�WKH�
DUUD\�HOHPHQWV�LQ�WKDW�FROXPQ��RU�LQWR�DQ�DUUD\�VOLFH��D�VXEVHW�RI�FRQWLJXRXV�DUUD\�HOHPHQWV��
7KH�ERXQGDULHV�SDVVHG�WR�WKH�IXQFWLRQ�LQ�WKH�DUUD\�GHVFULSWRU��GHVF��VSHFLI\�ZKLFK�HOHPHQWV�
DUH�WR�EH�VWRUHG�LQWR�

,QWHU%DVH�FRSLHV�WKH�HOHPHQWV�IURP�WKH�EXIIHU��VRXUFHBDUUD\��ZKRVH�VL]H�LV�VSHFLILHG�E\�
VOLFHBOHQJWK�

7KH�DUUD\�LGHQWLILHU��DUUD\�,'���DUUD\BLG��VKRXOG�EH�SDVVHG�DV�18//�LI�\RX�DUH�FDOOLQJ�
isc_array_put_slice()�WR�FUHDWH�D�QHZ�DUUD\��,I�\RX�DUH�FDOOLQJ�LW�WR�PRGLI\�DQ�H[LVWLQJ�DUUD\��
WKHQ�DUUD\BLG�VKRXOG�EH�WKH�LGHQWLILHU�RI�WKH�DUUD\�WR�EH�PRGLILHG��7KLV�PXVW�KDYH�EHHQ�
GHWHUPLQHG�E\�SUHYLRXV�FDOOV�WR�'64/�IXQFWLRQV�

:KHQ�isc_array_put_slice()�LV�FDOOHG�ZLWK�DQ�DUUD\�,'�RI�DQ�H[LVWLQJ�DUUD\��LW��

�� &UHDWHV�D�QHZ�DUUD\�ZLWK�WKH�VDPH�GLPHQVLRQV��ERXQGV��HWF���DV�WKH�VSHFLILHG�
DUUD\��DQG�FRSLHV�WKH�H[LVWLQJ�DUUD\�GDWD�WR�WKH�QHZ�DUUD\�

�� :ULWHV�WKH�GDWD�IURP�WKH�DUUD\�EXIIHU��VRXUFHBDUUD\��WR�WKH�QHZ�DUUD\��RU�VOLFH�RI�
WKH�DUUD\���SHU�WKH�ERXQGV�VSHFLILHG�LQ�WKH�DUUD\�GHVFULSWRU��GHVF�

�� 5HWXUQV�LQ�WKH�VDPH�DUUD\BLG�YDULDEOH�WKH�DUUD\�,'�RI�WKH�QHZ�DUUD\�

:KHQ�isc_array_put_slice()�LV�FDOOHG�ZLWK�D�18//�DUUD\�,'��LW��

�� &UHDWHV�D�QHZ�HPSW\�DUUD\�ZLWK�GLPHQVLRQV��ERXQGV��HWF���DV�GHFODUHG�IRU�WKH�
DUUD\�FROXPQ�ZKRVH�QDPH�DQG�WDEOH�QDPH�DUH�VSHFLILHG�LQ�WKH�DUUD\�GHVFULSWRU��
GHVF��

�� :ULWHV�WKH�GDWD�IURP�WKH�DUUD\�EXIIHU��VRXUFHBDUUD\��WR�WKH�QHZ�DUUD\��RU�VOLFH�RI�
WKH�DUUD\�

�� 5HWXUQV�LQ�WKH�DUUD\BLG�YDULDEOH�WKH�DUUD\�,'�RI�WKH�QHZ�DUUD\�

1RWH�WKDW�LQ�ERWK�FDVHV��D�QHZ�DUUD\�LV�FUHDWHG��DQG�LWV�DUUD\�,'�LV�UHWXUQHG�LQ�WKH�DUUD\BLG�
YDULDEOH��7KH�DUUD\�LV�WHPSRUDU\�XQWLO�DQ�83'$7(�RU�,16(57�VWDWHPHQW�LV�H[HFXWHG�WR�
DVVRFLDWH�WKH�DUUD\�ZLWK�D�SDUWLFXODU�FROXPQ�RI�D�SDUWLFXODU�URZ�

<RX�FDQ�PDNH�D�VLQJOH�FDOO�WR�isc_array_put_slice()�WR�ZULWH�DOO�WKH�GDWD�\RX�ZLVK�WR�WKH�DUUD\��
2U��\RX�PD\�FDOO�isc_array_put_slice()�PXOWLSOH�WLPHV�
WR�VWRUH�GDWD�LQWR�YDULRXV�VOLFHV�RI�WKH�DUUD\��,Q�WKLV�FDVH��HDFK�FDOO�WR�isc_array_put_slice()�
DIWHU�WKH�ILUVW�FDOO�VKRXOG�SDVV WKH�DUUD\�,'�RI�WKH�WHPSRUDU\�DUUD\��:KHQ�
isc_array_put_slice() LV�FDOOHG�ZLWK WKH�DUUD\�,'�RI�D�WHPSRUDU\�DUUD\��LW�FRSLHV�WKH�VSHFLILHG�
GDWD�WR�WKH�VSHFLILHG�VOLFH�RI�WKH�WHPSRUDU\�DUUD\��LW�ZLOO�QRW�FUHDWH�D�QHZ�DUUD\���DQG�LW�GRHVQ·W�
PRGLI\�DUUD\BLG�

%HIRUH�FDOOLQJ�isc_array_put_slice()��WKHUH�DUH�PDQ\�RSHUDWLRQV�\RX�PXVW�GR�LQ�RUGHU�WR�ILOO�
LQ�WKH�DUUD\�GHVFULSWRU��GHVF��GHWHUPLQH�WKH�DSSURSULDWH�LQWHUQDO�DUUD\�LGHQWLILHU��DUUD\BLG��DQG�
IHWFK�WKH�URZV�ZKRVH�DUUD\�FROXPQV�\RX�ZDQW�WR�DFFHVV��
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)RU�FRPSOHWH�VWHS�E\�VWHS�LQVWUXFWLRQV�IRU�VHWWLQJ�XS�DQ�DUUD\�GHVFULSWRU�DQG�ZULWLQJ�DUUD\�
LQIRUPDWLRQ��VHH�&KDSWHU����´:RUNLQJ�ZLWK�$UUD\�'DWD�µ

Note 1HYHU�H[HFXWH�D�'64/�VWDWHPHQW�WKDW�WULHV�WR�GLUHFWO\�VWRUH�GDWD�LQWR�DQ�DUUD\�FROXPQ��
7KH�RQO\�ZD\�WR�DFFHVV�DUUD\�FROXPQ�GDWD�LV�E\�FDOOLQJ�isc_array_get_slice()�RU�
isc_array_put_slice()��7KH�RQO\�VXSSRUWHG�DUUD\�UHIHUHQFHV�LQ�'64/�VWDWHPHQWV�DUH�RQHV�
WKDW�VSHFLI\�DQ�HQWLUH�DUUD\�FROXPQ��WKDW�LV��MXVW�WKH�FROXPQ�QDPH��LQ�RUGHU�WR�JHW�WKH�LQWHUQDO�
LGHQWLILHU�IRU�WKH�DUUD\��ZKLFK�LV�UHTXLUHG�E\�isc_array_get_slice()�DQG�
isc_array_put_slice()�

([DPSOH 7KH�IROORZLQJ�SURJUDP�RSHUDWHV�RQ�D�WDEOH�QDPHG�352-B'(37B%8'*(7��7KLV�WDEOH�
FRQWDLQV�WKH�TXDUWHUO\�KHDG�FRXQWV�DOORFDWHG�IRU�HDFK�SURMHFW�LQ�HDFK�GHSDUWPHQW�RI�DQ�
RUJDQL]DWLRQ��(DFK�URZ�RI�WKH�WDEOH�DSSOLHV�WR�D�SDUWLFXODU�GHSDUWPHQW�DQG�SURMHFW��7KH�
TXDUWHUO\�KHDG�FRXQWV�DUH�FRQWDLQHG�LQ�DQ�DUUD\�FROXPQ�QDPHG�48$57(5/<B+($'B&17��
(DFK�WDEOH�URZ�KDV�IRXU�HOHPHQWV�LQ�WKLV�FROXPQ��RQH�SHU�TXDUWHU��(DFK�HOHPHQW�LV�D�QXPEHU�
RI�W\SH�ORQJ�

7KLV�SURJUDP�VHOHFWV�WKH�URZV�FRQWDLQLQJ������LQIRUPDWLRQ�IRU�WKH�SURMHFW�QDPHG�9%$6(��
)RU�HDFK�VXFK�URZ��LW�FDOOV�isc_array_get_slice()�WR�UHWULHYH�D�VOLFH�RI�WKH�DUUD\��WKH�TXDUWHUO\�
KHDG�FRXQWV�IRU�WKH�ODVW�WZR�TXDUWHUV��,W�WKHQ�LQFUHPHQWV�HDFK��DQG�FDOOV�
isc_array_put_slice()�WR�VWRUH�WKH�XSGDWHG�YDOXHV�

,Q�DGGLWLRQ�WR�LOOXVWUDWLQJ�WKH�XVDJH�RI�isc_array_lookup_desc()��isc_array_get_slice(), 
DQG�isc_array_put_slice()��WKH�SURJUDP�VKRZV�GDWD�VWUXFWXUH�LQLWLDOL]DWLRQV�DQG�FDOOV�WR�WKH�
'64/�IXQFWLRQV�UHTXLUHG�WR�SUHSDUH�DQG�H[HFXWH�WKH�6(/(&7�DQG�83'$7(�VWDWHPHQWV��WR�
REWDLQ�WKH�DUUD\BLG�QHHGHG�E\�isc_array_get_slice()�DQG�isc_array_put_slice()��WR�IHWFK�WKH�
VHOHFWHG�URZV�RQH�E\�RQH��DQG�WR�XSGDWH�WKH�DUUD\�,'�

#include <ibase.h>

#define Return_if_Error(stat) if (stat[0] == 1 && stat[1]) \

{ \

isc_print_status(stat); \

return(1); \

}

char *sel_str =

"SELECT dept_no, quarterly_head_cnt FROM proj_dept_budget \

WHERE year = 1994 AND proj_id = ’VBASE’";

char *upd_str =

"UPDATE proj_dept_budget SET quarterly_head_count = ? \

WHERE CURRENT OF S";

char dept_no[6];

long fetch_stat, SQLCODE, hcnt[2];
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short len, i, flag0, flag1, flag2;

ISC_QUAD array_id;

ISC_ARRAY_DESC desc;

ISC_STATUS status_vector[20];

isc_stmt_handle stmt = NULL;

isc_stmt_handle ustmt = NULL;

char *cursor = "S";

XSQLDA *osqlda, *isqlda;

/* Set up the SELECT statement. */

/* Allocate the output XSQLDA for holding the array data. */

osqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(2));

osqlda->sqln = 2;

osqlda->version = SQLDA_VERSION1;

/* Allocate a statement handle for the SELECT statement. */

isc_dsql_allocate_statement(

status_vector, &database_handle, &stmt);

Return_if_Error(status_vector);

/* Prepare the query for execution. */

isc_dsql_prepare(

status_vector,

&tr_handle,

&stmt,

0,

sel_str,

1,

osqlda);

Return_if_Error(status_vector);

/* Set up an XSQLVAR structure to allocate space for each item

to be retrieved. */

osqlda->sqlvar[0].sqldata = (char *) dept_no;

osqlda->sqlvar[0].sqltype = SQL_TEXT + 1;

osqlda->sqlvar[0].sqlind = &flag0;

osqlda->sqlvar[1].sqldata = (char *) &array_id;

osqlda->sqlvar[1].sqltype = SQL_ARRAY + 1;

osqlda->sqlvar[1].sqlind = &flag1;

/* Execute the SELECT statement. */
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isc_dsql_execute(

status_vector,

&tr_handle,

&stmt,

1,

NULL);

Return_if_Error(status_vector);

/* Declare a cursor. */

isc_dsql_set_cursor_name(

status_vector, &stmt, cursor, 0);

Return_if_Error(status_vector);

/* Set up the UPDATE statement. */

/* Allocate a statement handle for the UPDATE statement. */

isc_dsql_allocate_statement(

status_vector, &database_handle, &ustmt);

Return_if_Error(status_vector);

/* Allocate the input XSQLDA. */

isqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(2));

isqlda->sqln = 1;

1sqlda->version = SQLDA_VERSION1;

/* Prepare the UPDATE statement for execution. */

isc_dsql_prepare(

status_vector,

&tr_handle,

&ustmt,

0,

upd_str,

1,

NULL);

Return_if_Error(status_vector);

/* Initialize the input XSQLDA. */

isc_dsql_describe_bind(

status_vector, &ustmt, 1, isqlda);

Return_if_Error(status_vector);

/* Set up the input sqldata and sqlind fields. */

isqlda->sqlvar[0].sqldata = (char *) &array_id;

isqlda->sqlvar[0].sqlind = &flag2;
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/* Set up the array descriptor. */

isc_array_lookup_desc(

status_vector,

&database_handle, /* Set by previous isc_attach_database() call. */

&tr_handle, /* Set by previous isc_start_transaction() call. */

"PROJ_DEPT_BUDGET", /* Table name. */

"QUARTERLY_HEAD_CNT", /* Array column name. */

&desc);

Return_if_Error(status_vector);

/* Set the descriptor bounds to those of the slice to be updated, that is, 

to those of the last two elements. Assuming the array column was defined 

to contain 4 elements, with a lower bound (subscript) of 1 and an upper 

bound of 4, the last two elements are at subscripts 3 and 4. */

desc->array_desc_bounds[0].array_bound_lower = 3;

desc->array_desc_bounds[0].array_bound_upper = 4;

/* Fetch and process the rows of interest. */

while ((fetch_stat = isc_dsql_fetch(

status_vector, &stmt, 1, osqlda)) == 0)

{

if (!flag1) 

{

/* There is array data; get values for last two quarters. */

len = sizeof(hcnt);

/* Fetch the data from the array slice into hcnt array. */

isc_array_get_slice(

status_vector,

&database_handle,

&tr_handle,

&array_id,

&desc,

hcnt,

&len);

Return_if_Error(status_vector);

/* Add 1 to each count. */

for (i = 0; i < 2; i++)

hcnt[i] = hcnt[i] + 1;

/* Save new values. */

isc_array_put_slice(

status_vector,
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&database_handle,

&tr_handle,

&array_id,

&desc,

hcnt,

&len);

Return_if_Error(status_vector);

/* Update the array ID. */

isc_dsql_execute(

status_vector, &tr_handle, &ustmt, 1, isqlda);

Return_if_Error(status_vector);

};

};

if (fetch_stat != 100L)

{

SQLCODE = isc_sqlcode(status_vector);

isc_print_sqlerror(SQLCODE, status_vector);

return(1);

}

5HWXUQ�9DOXH isc_array_put_slice()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBVWPWBKDQGOH��
LVFBEDGBWUDQVBKDQGOH��RU�DQRWKHU�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_array_get_slice()��isc_array_lookup_bounds()��isc_array_lookup_desc()��
isc_array_set_desc()

isc_dsql_allocate_statement()��isc_dsql_describe_bind()��isc_dsql_execute()� 
isc_dsql_fetch()��isc_dsql_prepare()��isc_dsql_set_cursor_name()
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isc_array_set_desc()
,QLWLDOL]HV�DQ�DUUD\�GHVFULSWRU�

6\QWD[ ISC_STATUS isc_array_get_slice(

ISC_STATUS *status_vector, 

char *table_name,

char *column_name,

short *sql_dtype,

short *sql_length,

short *dimensions,

ISC_ARRAY_DESC *desc);

'HVFULSWLRQ isc_array_set_desc()�LQLWLDOL]HV�WKH�DUUD\�GHVFULSWRU��GHVF��IURP�WKH�IXQFWLRQ�SDUDPHWHUV��
WDEOHBQDPH��FROXPQBQDPH��VTOBGW\SH��VTOBOHQJWK��DQG�GLPHQVLRQV�

isc_array_set_desc() DOVR�VHWV�WR���D�IODJ�LQ�WKH�GHVFULSWRU��7KLV�VSHFLILHV�WKDW�WKH�DUUD\�LV�
DFFHVVHG�LQ�IXWXUH�IXQFWLRQ�FDOOV�LQ�URZ�PDMRU�RUGHU��WKH�GHIDXOW��,I�DQ�DSSOLFDWLRQ�UHTXLUHV�
FROXPQ�PDMRU�DFFHVV��UHVHW�WKLV�IODJ�WR���

WDEOHBQDPH�DQG�FROXPQBQDPH�FDQ�EH�HLWKHU�QXOO�WHUPLQDWHG�RU�EODQN�WHUPLQDWHG��7KH�QDPHV�
VWRUHG�LQ�WKH�GHVFULSWRU�ZLOO�EH�QXOO�WHUPLQDWHG�

VTOBGW\SH�PXVW�EH�JLYHQ�DV�DQ�64/�PDFUR�FRQVWDQW�

7KH�DUUD\�GHVFULSWRU�LV�XVHG�LQ�VXEVHTXHQW�FDOOV�WR�isc_array_get_slice()�RU�
isc_array_put_slice()�

)RU�D�GHWDLOHG�GHVFULSWLRQ�RI�WKH�DUUD\�GHVFULSWRU��VHH�&KDSWHU����´:RUNLQJ�ZLWK�$UUD\�'DWD�µ

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

table_name char * Blank- or null-terminated name of the table containing 
the array column, column_name

column_name char * Name of the array column; this may be either 
null-terminated or blank-terminated

sql_dtype short * Pointer to SQL datatype of the array elements

sql_length short * Pointer to length of each array element

dimensions short * Pointer to number of array dimensions

desc ISC_ARRAY_DESC * Array descriptor to be filled in by this function
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Note 7KHUH�DUH�ZD\V�WR�ILOO�LQ�DQ�DUUD\�GHVFULSWRU�RWKHU�WKDQ�E\�FDOOLQJ isc_array_set_desc()��
<RX�FDQ�DOVR�

g &DOO�isc_array_lookup_bounds()��7KLV�IXQFWLRQ�LV�VLPLODU�WR�isc_array_lookup_desc()��
H[FHSW�WKDW�isc_array_lookup_bounds() DOVR�ILOOV�LQ�LQIRUPDWLRQ�DERXW�WKH�XSSHU�DQG�ORZHU�
ERXQGV�RI�HDFK�GLPHQVLRQ�

g &DOO�isc_array_lookup_desc()��7KLV�IXQFWLRQ�LV�VLPLODU�WR�isc_array_lookup_bounds()��
H[FHSW�WKDW�isc_array_lookup_desc()�GRHV�QRW�ILOO�LQ�LQIRUPDWLRQ�DERXW�WKH�XSSHU�DQG�ORZHU�
ERXQGV�RI�HDFK�GLPHQVLRQ�

g 6HW�WKH�GHVFULSWRU�ILHOGV�GLUHFWO\��1RWH�WKDW�DUUD\BGHVFBGW\SH�PXVW�EH�H[SUHVVHG�DV�RQH�RI�WKH�
GDWDW\SHV�LQ�WKH�IROORZLQJ�WDEOH��DQG�WKH�
SDUDPHWHUV��DUUD\BGHVFBILHOGBQDPH��DQG�DUUD\BGHVFBUHODWLRQBQDPH��PXVW�EH�QXOO�WHUPLQDWHG�

([DPSOH 7KH�IROORZLQJ�LOOXVWUDWHV�D�VDPSOH�FDOO�WR�isc_array_set_desc()��0RUH�FRPSOHWH�H[DPSOHV�RI�
DFFHVVLQJ�DUUD\V�DUH�IRXQG�LQ�WKH�H[DPSOH�SURJUDPV�IRU�isc_array_get_slice()�DQG�
isc_array_put_slice()�

#include <ibase.h>

array_desc_dtype Corresponding InterBase datatype

blr_text CHAR

blr_text2 CHAR

blr_short SMALLINT

blr_long INTEGER

blr_quad ISC_QUAD structure

blr_float FLOAT

blr_double DOUBLE PRECISION

blr_date DATE

blr_varying VARCHAR

blr_varying2 VARCHAR

blr_blob_id ISC_QUAD structure

blr_cstring NULL-terminated string

blr_cstring2 NULL-terminated string

TABLE 12.15 Datatypes for array descriptor fields 
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ISC_STATUS status_vector[20];

ISC_ARRAY_DESC desc;

short dtype = SQL_TEXT;

short len = 8;

short dims = 1;

isc_array_set_desc(

status_vector,

"TABLE1",

"CHAR_ARRAY",

&dtype,

&len,

&dims,

&desc);

if (status_vector[0] == 1 && status_vector[1])

{

/* Process error. */

isc_print_status(status_vector);

return(1);

}

5HWXUQ�9DOXH isc_array_set_desc()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_array_get_slice()��isc_array_lookup_bounds()��isc_array_lookup_desc()��
isc_array_put_slice()
210 INTERBASE 5



USING FUNCTION DEFINITIONS
isc_attach_database()
$WWDFKHV�WR�DQ�H[LVWLQJ�GDWDEDVH�

6\QWD[ ISC_STATUS isc_attach_database(

ISC_STATUS *status_vector,

short db_name_length,

char *db_name,

isc_db_handle *db_handle,

short parm_buffer_length,

char *parm_buffer);

'HVFULSWLRQ 7KH�isc_attach_database()�IXQFWLRQ�FRQQHFWV�WR�DQ�H[LVWLQJ�GDWDEDVH�WR�HQDEOH�VXEVHTXHQW�
SURJUDP�DFFHVV��,W�DOVR�RSWLRQDOO\�VSHFLILHV�YDULRXV�RSHUDWLRQDO�FKDUDFWHULVWLFV��VXFK�DV�D�XVHU�
QDPH�DQG�SDVVZRUG�FRPELQDWLRQ�IRU�DFFHVV�WR�D�GDWDEDVH�RQ�D�UHPRWH�VHUYHU��RU�WKH�QXPEHU�
RI�GDWDEDVH�FDFKH�EXIIHUV�WR�XVH��7KHVH�RSWLRQDO�FKDUDFWHULVWLFV�DUH�SDVVHG�LQ�D�GDWDEDVH�
SDUDPHWHU�EXIIHU��'3%��VXSSOLHG�DQG�SRSXODWHG�E\�WKH�FDOOLQJ�SURJUDP��HLWKHU�WKURXJK�
GLUHFW�SURJUDP�FRQVWUXFWLRQ��DQG�E\�FDOOLQJ�isc_expand_dpb()�WR�EXLOG�WKH�'3%�

$�SURJUDP�SDVVHV�WKH�QDPH�RI�WKH�GDWDEDVH�ILOH�WR�ZKLFK�WR�DWWDFK�LQ�GEBQDPH��)RU�SURJUDPV�
QRW�ZULWWHQ�LQ�&��WKH�SURJUDP�PXVW�DOVR�SDVV�WKH�OHQJWK��LQ�E\WHV��RI�GEBQDPH�LQ�WKH�
GEBQDPHBOHQJWK�SDUDPHWHU��&�SURJUDPV�VKRXOG�SDVV�D���OHQJWK�LQ�WKLV�SDUDPHWHU�

,I�VXFFHVVIXO��isc_attach_database() DVVLJQV�D�XQLTXH�,'�WR�GEBKDQGOH��6XEVHTXHQW�$3,�FDOOV�
XVH�WKLV�KDQGOH�WR�LGHQWLI\�WKH�GDWDEDVH�DJDLQVW�ZKLFK�WKH\�RSHUDWH�

:KHQ�ILQLVKHG�DFFHVVLQJ�D�GDWDEDVH��GLVFRQQHFW�IURP�WKH�GDWDEDVH�ZLWK 
isc_detach_database()��

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_name_length short Number of bytes in db_name string; if 0, the string is assumed 
to be null-terminated

db_name char * Database name

db_handle isc_db_handle * Pointer to a database handle set by this function;

It is recommended that you set db_handle to NULL before 
passing it to isc_attach_database()

parm_buffer_length short Number of bytes in the database parameter buffer (DPB)

parm_buffer char * Address of the DPB
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([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�DWWDFKHV�WR�D�GDWDEDVH�QDPHG�HPSOR\HH�GE��,Q�WKH�SDUDPHWHU�
EXIIHU��LW�VSHFLILHV�D�XVHU�QDPH�DQG�SDVVZRUG��7KHVH�FRPH�IURP�WKH�FRQWHQWV�RI�FKDU�*�
YDULDEOHV�QDPHG�XVHUBQDPH�DQG�XVHUBSDVVZRUG��UHVSHFWLYHO\�

char dpb_buffer[256], *dpb, *p;

ISC_STATUS status_vector[20];

isc_db_handle handle = NULL;

short dpb_length;

/* Construct the database parameter buffer. */

dpb = dpb_buffer;

*dpb++ = isc_dpb_version1;

*dpb++ = isc_dpb_user_name;

*dpb++ = strlen(user_name);

for (p = user_name; *p;)

*dpb++ = *p++;

*dpb++ = isc_dpb_password;

*dpb++ = strlen(user_password);

for (p = user_password; *p;)

*dpb++ = *p++;

/* An alternate choice for the above construction is to call:

isc_expand_dpb(). */

dpb_length = dpb - dpb_buffer;

isc_attach_database(

status_vector,

0,

"employee.db",

&handle,

dpb_length,

dpb_buffer);

if (status_vector[0] == 1 && status_vector[1])

{

/* An error occurred. */

isc_print_status (status_vector);

return(1);

}

5HWXUQ�9DOXH isc_attach_database()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�
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7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_detach_database(), isc_expand_dpb()

)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�DQG�SRSXODWLQJ�D�'3%��VHH�´&UHDWLQJ�DQG�SRSXODWLQJ�D�
'3%µ�RQ�SDJH ����)RU�PRUH�LQIRUPDWLRQ�DERXW�DWWDFKLQJ�WR�D�GDWDEDVH��VHH�´&RQQHFWLQJ�WR�
GDWDEDVHVµ�RQ�SDJH ���

isc_blob_default_desc()
/RDGV�D�GDWD�VWUXFWXUH�ZLWK�GHIDXOW�LQIRUPDWLRQ�DERXW�D�%ORE��LQFOXGLQJ�LWV�VXEW\SH��FKDUDFWHU�
VHW��DQG�VHJPHQW�VL]H�

void isc_blob_default_desc(

ISC_BLOB_DESC *desc,

unsigned char *table_name,

unsigned char *column_name);

'HVFULSWLRQ isc_blob_default_desc()�ORDGV�D�%ORE�GHVFULSWRU��GHVF��ZLWK�WKH�VSHFLILHG�WDEOHBQDPH�DQG�
FROXPQBQDPH��DQG�WKH�IROORZLQJ�GHIDXOW�YDOXHV�SULRU�WR�FDOOLQJ�isc_blob_gen_bpb()�WR�
JHQHUDWH�D�%ORE�SDUDPHWHU�EXIIHU��%3%��IRU�WKH�%ORE�FROXPQ�EHLQJ�DFFHVVHG�

g 6XEW\SH�LV�VHW�WR�7(;7�
g &KDUDFWHU�VHW�LV�VHW�WR�WKH�GHIDXOW�FKDUDFWHU�VHW�IRU�WKH�SURFHVV�RU�GDWDEDVH�
g 6HJPHQW�VL]H�LV�VHW�WR����E\WHV�

isc_blob_default_desc()�DQG�WKUHH�UHODWHG�IXQFWLRQV��isc_blob_gen_bpb()��
isc_blob_lookup_desc()��DQG�isc_blob_set_desc()��SURYLGH�G\QDPLF�DFFHVV�WR�%ORE�
LQIRUPDWLRQ��,Q�SDUWLFXODU��WKHVH�IXQFWLRQV�FDQ�GHILQH�DQG�DFFHVV�LQIRUPDWLRQ�DERXW�D�%ORE�
IRU�ILOWHULQJ�SXUSRVHV��VXFK�DV�FKDUDFWHU�VHW�LQIRUPDWLRQ�IRU�WH[W�%ORE�GDWD��DQG�VXEW\SH�
LQIRUPDWLRQ�IRU�WH[W�DQG�QRQ�WH[W�%ORE�GDWD�

Parameter Type Description

desc ISC_BLOB_DESC * Pointer to a Blob descriptor

table_name unsigned char * Table name

column_name unsigned char * Blob column name
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7KH�IROORZLQJ�WDEOH�OLVWV�WKH�ILHOGV�LQ�WKH�GHVF�VWUXFWXUH�

([DPSOH 7KH�IROORZLQJ�IUDJPHQW�ORDGV�WKH�%ORE�GHVFULSWRU�ZLWK�GHIDXOW�LQIRUPDWLRQ�

typedef struct 

{

short blob_desc_subtype;

short blob_desc_charset;

short blob_desc_segment_size;

unsigned char blob_desc_field_name[32];

unsigned char blob_desc_relation_name[32];

ISC_BLOB_DESC;

isc_blob_default_desc(&desc, &relation, &field);

5HWXUQ�9DOXH 1RQH�

6HH�$OVR isc_blob_gen_bpb(), isc_blob_lookup_desc()� isc_blob_set_desc()

)RU�PRUH�LQIRUPDWLRQ�DERXW�%ORE�GHVFULSWRUV��VHH�&KDSWHU����´:RUNLQJ�ZLWK�%ORE�'DWD�µ

Parameter Type Description

blob_desc_subtype short Subtype of the Blob filter

blob_desc_charset short Character set being used

blob_desc_segment_size short Blob segment size

blob_desc_field_name [32] char Array containing the name of the Blob column

blob_desc_relation_name [32] char Array containing the name of the table in which the 
Blob is stored

TABLE 12.16 Blob descriptor fields
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isc_blob_gen_bpb()
*HQHUDWHV�D�%ORE�SDUDPHWHU�EXIIHU��%3%��WR�DOORZ�G\QDPLF�DFFHVV�WR�%ORE�VXEW\SH�DQG�
FKDUDFWHU�VHW�LQIRUPDWLRQ�

6\QWD[ ISC_STATUS isc_blob_gen_bpb(

ISC_STATUS *status_vector,

ISC_BLOB_DESC *to_desc,

ISC_BLOB_DESC *from_desc,

unsigned short bpb_buffer_length,

unsigned char *bpb_buffer,

unsigned short *bpb_length);

'HVFULSWLRQ isc_blob_gen_bpb()�JHQHUDWHV�D�%ORE�SDUDPHWHU�EXIIHU��%3%��IURP�VXEW\SH�DQG�FKDUDFWHU�
VHW�LQIRUPDWLRQ�VWRUHG�LQ�WKH�VRXUFH�%ORE�GHVFULSWRU�IURPBGHVF�DQG�WKH�WDUJHW��GHVWLQDWLRQ��
%ORE�GHVFULSWRU�WRBGHVF�

$�%3%�LV�QHHGHG�ZKHQHYHU�D�ILOWHU�ZLOO�EH�XVHG�ZKHQ�ZULWLQJ�WR�RU�UHDGLQJ�IURP�D�%ORE�
FROXPQ��7ZR�%ORE�GHVFULSWRUV�DUH�QHHGHG�IRU�ILOWHULQJ��RQH��IURPBGHVF��WR�GHVFULEH�WKH�ILOWHU�
VRXUFH�GDWD��DQG�WKH�RWKHU��WRBGHVF��WR�GHVFULEH�WKH�GHVWLQDWLRQ��7KH�GHVFULSWRUV�PXVW�KDYH�
EHHQ�SUHYLRXVO\�FUHDWHG�HLWKHU�GLUHFWO\��RU�YLD�D�FDOO�WR�isc_blob_default_desc()��
isc_blob_lookup_desc()��RU�isc_blob_set_desc()�

7KH�%3%�JHQHUDWHG�E\�isc_blob_gen_bpb()�LV�VXEVHTXHQWO\�QHHGHG�LQ�FDOOV�WR�
isc_open_blob2() RU isc_create_blob2()�LI�ILOWHULQJ�ZLOO�EH�XWLOL]HG��)RU�PRUH�LQIRUPDWLRQ�
DERXW�WKH�%3%��VHH�&KDSWHU����´:RUNLQJ�ZLWK�%ORE�'DWD�µ

([DPSOH 7KH�IROORZLQJ�IUDJPHQW�JHQHUDWHV�WKH�%ORE�GHVFULSWRU�

isc_blob_gen_bpb(status, &to_desc, &from_desc, bpb_length, &buffer, 

&buf_length);

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

to_desc ISC_BLOB_DESC * Pointer to the target Blob descriptor

from_desc ISC_BLOB_DESC * Pointer to the source Blob descriptor

bpb_buffer_length unsigned short Length of the BPB bpb_buffer

bpb_buffer unsigned char * Pointer to the BPB

bpb_length unsigned short * Pointer to the length of the data stored into the BPB
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5HWXUQ�9DOXH isc_blob_gen_bpb()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_blob_default_desc()��isc_blob_lookup_desc()��isc_blob_set_desc()��
isc_create_blob2()��isc_open_blob2()

isc_blob_info()
5HWXUQV�LQIRUPDWLRQ�DERXW�DQ�RSHQ�%ORE�

6\QWD[ ISC_STATUS isc_blob_info(

ISC_STATUS *status_vector,

isc_blob_handle *blob_handle,

short item_list_buffer_length,

char *item_list_buffer,

short result_buffer_length,

char *result_buffer);

'HVFULSWLRQ isc_blob_info()�UHWXUQV�LQIRUPDWLRQ�DERXW�DQ�H[LVWLQJ�%ORE�VSHFLILHG�E\�EOREBKDQGOH��7KH�
LWHP�OLVW�EXIIHU�LV�DQ�XQVWUXFWXUHG�E\WH�YHFWRU��$Q�DSSOLFDWLRQ�OLVWV�WKH�LWHPV�DERXW�ZKLFK�LW�
ZDQWV�LQIRUPDWLRQ�LQ�WKH�LWHP�OLVW�EXIIHU�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

blob_handle isc_blob_handle * Pointer to the Blob

item_list_buffer_length short Length of the item-list buffer in which you specify 
the items for which you want information

item_list_buffer char * Pointer to the item-list buffer

result_buffer_length short Length of the result buffer into which InterBase 
returns the requested information

result_buffer char * Pointer to the result buffer
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,QWHU%DVH�UHWXUQV�WKH�UHTXHVWHG�LQIRUPDWLRQ�WR�WKH�UHVXOW�EXIIHU�DV�D�VHULHV�RI�FOXVWHUV�RI�
LQIRUPDWLRQ��RQH�SHU�LWHP�UHTXHVWHG��(DFK�FOXVWHU�FRQVLVWV�RI�WKUHH�SDUWV�

�� $�RQH�E\WH�LWHP�W\SH��(DFK�LV�WKH�VDPH�DV�RQH�RI�WKH�LWHP�W\SHV�LQ�WKH�LWHP�OLVW�
EXIIHU�

�� $���E\WH�QXPEHU�VSHFLI\LQJ�WKH�QXPEHU�RI�E\WHV�WKDW�IROORZ�LQ�WKH�UHPDLQGHU�RI�
WKH�FOXVWHU�

�� $�YDOXH��VWRUHG�LQ�D�YDULDEOH�QXPEHU�RI�E\WHV��ZKRVH�LQWHUSUHWDWLRQ�GHSHQGV�RQ�
WKH�LWHP�W\SH�

$�FDOOLQJ�SURJUDP�LV�UHVSRQVLEOH�IRU�LQWHUSUHWLQJ�WKH�FRQWHQWV�RI�WKH�UHVXOW�EXIIHU�DQG�IRU�
GHFLSKHULQJ�HDFK�FOXVWHU�DV�DSSURSULDWH�

)RU�D�OLVW�RI�LWHPV�WKDW�FDQ�EH�UHTXHVWHG�DQG�UHWXUQHG��VHH�&KDSWHU����´:RUNLQJ�ZLWK�%ORE�
'DWD�µ

([DPSOH 7KH�IROORZLQJ�H[DPSOH�UHWULHYHV�LQIRUPDWLRQ�DERXW�WKH�FXUUHQW�RSHQ�%ORE�

static char blob_items[] = {

isc_info_blob_max_segment,

isc_info_blob_num_segments,

isc_info_blob_type};

CHAR blob_info[32];

isc_open_blob2(status_vector, &db, &tr_handle, &blob_handle, &blob_id, 

blength, baddr)

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector);

return(1);

}

isc_blob_info(status_vector, &blob_handle, sizeof(blob_items),

blob_items, sizeof(blob_info), blob_info));

5HWXUQ�9DOXH isc_blob_info()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�VXFFHVV��$�
QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�VWDWXV�YHFWRU�
LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_create_blob2()� isc_open_blob2()
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isc_blob_lookup_desc()
'HWHUPLQHV�WKH�VXEW\SH��FKDUDFWHU�VHW��DQG�VHJPHQW�VL]H�RI�D�%ORE��JLYHQ�D�WDEOH�QDPH�DQG�
%ORE�FROXPQ�QDPH�

6\QWD[ ISC_STATUS isc_blob_lookup_desc(

ISC_STATUS *status_vector,

isc_db_handle **db_handle,

isc_tr_handle **trans_handle,

unsigned char *table_name,

unsigned char *column_name,

ISC_BLOB_DESC *desc,

unsigned char *global);

'HVFULSWLRQ isc_blob_lookup_desc()�XVHV�WKH�V\VWHP�WDEOHV�RI�D�GDWDEDVH�WR�GHWHUPLQH�WKH�VXEW\SH��
FKDUDFWHU�VHW��DQG�VHJPHQW�VL]H�RI�D�%ORE�JLYHQ�D�WDEOH�QDPH�DQG�%ORE�FROXPQ�QDPH�

isc_blob_lookup_desc()�DQG�WKUHH�UHODWHG�IXQFWLRQV��isc_blob_default_desc()��
isc_blob_gen_bpb()��DQG�isc_blob_set_desc()�SURYLGH�G\QDPLF�DFFHVV�WR�%ORE�
LQIRUPDWLRQ��,Q�SDUWLFXODU��\RX�FDQ�XVH�WKHVH�IXQFWLRQV�WR�GHILQH�DQG�DFFHVV�LQIRUPDWLRQ�
DERXW�%ORE�GDWD�IRU�ILOWHULQJ�SXUSRVHV��VXFK�DV�FKDUDFWHU�VHW�LQIRUPDWLRQ�IRU�WH[W�%ORE�GDWD��
DQG�VXEW\SH�LQIRUPDWLRQ�IRU�WH[W�DQG�QRQ�WH[W�%ORE�GDWD��

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle ** Pointer to a database handle set by a previous call to 
isc_attach_database()

db_handle returns an error in status_vector if it is NULL

trans_handle isc_tr_handle ** Pointer to a transaction handle whose value has been set by a 
previous isc_start_transaction() call; trans_handle returns an 
error if NULL

table_name unsigned char * Name of the table containing the Blob column

column_name unsigned char * Name of the Blob column

desc ISC_BLOB_DESC * Pointer to the Blob descriptor to which the function returns 
information

global unsigned char * Global column name, returned by this function
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isc_blob_lookup_desc()�VWRUHV�WKH�UHTXHVWHG�LQIRUPDWLRQ�DERXW�WKH�%ORE�LQWR�WKH�GHVF�%ORE�
GHVFULSWRU�VWUXFWXUH��7KH�IROORZLQJ�WDEOH�GHVFULEHV�WKH�GHVF�VWUXFWXUH�

([DPSOH 7KH�IROORZLQJ�IUDJPHQW�UHWULHYHV�LQIRUPDWLRQ�LQWR�D�%ORE�GHVFULSWRU�

isc_blob_lookup_desc(status, &db_handle, &tr_handle, &relation_name, 

&field_name, desc, &global);

5HWXUQ�9DOXH isc_blob_lookup_desc()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�7R�FKHFN�
IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��)RU�PRUH�
LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_blob_default_desc()��isc_blob_gen_bpb()��isc_blob_set_desc()

)RU�PRUH�LQIRUPDWLRQ�DERXW�%ORE�GHVFULSWRUV��VHH�&KDSWHU����´:RUNLQJ�ZLWK�%ORE�'DWD�µ

Parameter Type Description

blob_desc_subtype short Subtype of the Blob filter

blob_desc_charset short Character set being used

blob_desc_segment_size short Blob segment size

blob_desc_field_name [32] char Array containing the name of the Blob column

blob_desc_relation_name [32] char Array containing the name of the table in which the 
Blob is stored

TABLE 12.17 Blob descriptor fields
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isc_blob_set_desc()
6HWV�WKH�VXEW\SH�DQG�FKDUDFWHU�VHW�IRU�D�%ORE�

6\QWD[ ISC_STATUS isc_blob_set_desc(

ISC_STATUS *status_vector,

unsigned char *table_name,

unsigned char *column_name,

short subtype,

short charset,

short segment_size,

ISC_BLOB_DESC *desc);

'HVFULSWLRQ isc_blob_set_desc()�VHWV�WKH�%ORE�FROXPQ�QDPH��WDEOH�QDPH��VXEW\SH��VHJPHQW�VL]H��DQG�
FKDUDFWHU�VHW�IRU�D�%ORE�FROXPQ�WR�YDOXHV�VSHFLILHG�E\�WKH�DSSOLFDWLRQ��7R�VHW�WKHVH�YDOXHV�WR�
,QWHU%DVH�GHIDXOWV��XVH�isc_blob_default_desc()�

isc_blob_set_desc()�DQG�WKUHH�UHODWHG�IXQFWLRQV��isc_blob_default_desc()� 
isc_blob_gen_bpb()��DQG�isc_blob_lookup_desc()�SURYLGH�G\QDPLF�DFFHVV�WR�%ORE�GDWD��
,Q�SDUWLFXODU��\RX�FDQ�XVH�WKHVH�IXQFWLRQV�WR�GHILQH�DQG�DFFHVV�LQIRUPDWLRQ�DERXW�%ORE�GDWD�
IRU�ILOWHULQJ�SXUSRVHV��VXFK�DV�FKDUDFWHU�VHW�LQIRUPDWLRQ�IRU�WH[W�%ORE�GDWD��DQG�VXEW\SH�
LQIRUPDWLRQ�IRU�WH[W�DQG�QRQ�WH[W�%ORE�GDWD��

<RX�FDQ�PDQXDOO\�VHW�WKH�VXEW\SH�DQG�FKDUDFWHU�VHW�LQIRUPDWLRQ��IRU�D�7(;7�VXEW\SH��LQ�D�
%ORE�GHVFULSWRU��E\�ZD\�RI�D�FDOO�WR�isc_blob_set_desc()��3DVV�WKH�VXEW\SH��FKDUDFWHU�VHW��DQG�
VHJPHQW�VL]H�WR�WKH�%ORE�GHVFULSWRU�LQ�\RXU�DSSOLFDWLRQ��

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

table_name unsigned char * Name of the table containing the Blob column

column_name unsigned char * Name of the Blob column in the table

subtype short Specifies the subtype of the Blob; value are:

• InterBase-defined subtype values, 0 or 1 (TEXT)

• User-defined subtypes, –1 to –32768

charset short Specifies the character set for the Blob

segment_size short Specifies the segment size for the Blob

desc ISC_BLOB_DESC * Pointer to a Blob descriptor to populate.
220 INTERBASE 5



USING FUNCTION DEFINITIONS
isc_blob_set_desc()�LV�XVHIXO�IRU�VHWWLQJ�WKH�FRQWHQWV�RI�WKH�%ORE�GHVFULSWRU�ZLWKRXW�
TXHU\LQJ�WKH�V\VWHP�WDEOHV�IRU�WKH�LQIRUPDWLRQ��&DOOV�WR�WKLV�IXQFWLRQ�DOVR�OHW�DQ�DSSOLFDWLRQ�
VSHFLI\�FKDUDFWHU�VHW�DQG�VXEW\SH�IRU�FXVWRP�ILOWHULQJ�RSHUDWLRQV�

Note 'R�QRW�FDOO�WKLV�IXQFWLRQ�ZKLOH�UXQQLQJ�DJDLQVW�D�9��[�GDWDEDVH�

([DPSOH 7KH�IROORZLQJ�H[DPSOH�VHWV�WKH�GHIDXOW�YDOXHV�IRU�D�WRXU�JXLGH�DSSOLFDWLRQ��LQFOXGLQJ�
VXEW\SH��FKDUDFWHU�VHW��DQG�VHJPHQW�VL]H�

isc_blob_set_desc(status, "TOURISM", "GUIDEBOOK", 1, 2, 80, &desc);

5HWXUQ�9DOXH isc_blob_set_desc()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_blob_default_desc()� isc_blob_gen_bpb()� isc_blob_lookup_desc()

)RU�PRUH�LQIRUPDWLRQ�DERXW�%ORE�GHVFULSWRUV��VHH�&KDSWHU����´:RUNLQJ�ZLWK�%ORE�'DWD�µ

isc_cancel_blob()
'LVFDUGV�D�%ORE��IUHHV�LQWHUQDO�VWRUDJH�XVHG�E\�WKH�%ORE��DQG�VHWV�WKH�%ORE�KDQGOH�WR�18//�

6\QWD[ ISC_STATUS isc_cancel_blob(

ISC_STATUS *status_vector,

isc_blob_handle *blob_handle);

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

blob_handle isc_blob_handle * Pointer to the handle for the Blob you want to cancel; sets the 
handle to zero and returns a successful result even if the 
handle is NULL.
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'HVFULSWLRQ ,QWHU%DVH�WHPSRUDULO\�VWRUHV�%ORE�GDWD�LQ�WKH�GDWDEDVH�GXULQJ�FUHDWH�RSHUDWLRQV��,I��IRU�VRPH�
UHDVRQ��\RX�GR�QRW��RU�FDQQRW��FORVH�D�%ORE��WKH�VWRUDJH�VSDFH�UHPDLQV�DOORFDWHG�LQ�WKH�
GDWDEDVH�DQG�,QWHU%DVH�GRHV�QRW�VHW�WKH�KDQGOH�WR�18//��&DOO�isc_cancel_blob()�WR�UHOHDVH�
WKH�WHPSRUDU\�VWRUDJH�LQ�WKH�GDWDEDVH��DQG�WR�VHW�EOREBKDQGOH�WR�18//��,I�\RX�FORVH�WKH�%ORE�
LQ�WKH�QRUPDO�FRXUVH�RI�\RXU�DSSOLFDWLRQ�SURFHVVLQJ�ORJLF��WKLV�VWHS�LV�XQQHFHVVDU\�DV�
,QWHU%DVH�UHOHDVHV�V\VWHP�UHVRXUFHV�RQ�D�FDOO�WR�isc_close_blob()�

Note $�FDOO�WR�WKLV�IXQFWLRQ�GRHV�QRW�SURGXFH�DQ�HUURU�ZKHQ�WKH�KDQGOH�LV�18//��7KHUHIRUH��
LW�LV�JRRG�SUDFWLFH�WR�FDOO�isc_cancel_blob()�EHIRUH�FUHDWLQJ�RU�RSHQLQJ�D�%ORE�WR�FOHDQ�XS�
H[LVWLQJ�%ORE�RSHUDWLRQV��

([DPSOH 7KH�IROORZLQJ�IUDJPHQW�FDQFHOV�DQ\�RSHQ�%ORE�EHIRUH�FUHDWLQJ�D�QHZ�RQH�

isc_cancel_blob(status_vector, &blob_handle);

if (status_vector[0] == 1 && status_vector[1])

{

/* process error */

isc_print_status(status_vector);

return(1);

}

isc_create_blob(status_vector, &DB, &trans, &blob_handle, &blob_id)

5HWXUQ�9DOXH isc_cancel_blob()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�VXFFHVV��
$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�VWDWXV�
YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_close_blob()
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isc_cancel_events()
&DQFHOV�DQ�DSSOLFDWLRQ·V�LQWHUHVW�LQ�DV\QFKURQRXV�QRWLILFDWLRQ�RI�DQ\�RI�D�VSHFLILHG�JURXS�RI�
HYHQWV�

6\QWD[ ISC_STATUS isc_cancel_events(

ISC_STATUS *status_vector, 

isc_db_handle *db_handle, 

ISC_LONG *event_id);

'HVFULSWLRQ isc_cancel_events()�FDQFHOV�DQ�DSSOLFDWLRQ�SURJUDP·V�DV\QFKURQRXV�ZDLW�IRU�DQ\�RI�D�
VSHFLILHG�OLVW�RI�HYHQWV��7KH�HYHQWV�DUH�WKH�RQHV�WKDW�ZHUH�DVVRFLDWHG�ZLWK�HYHQWBLG�DV�D�UHVXOW�
RI�D�SUHYLRXV�FDOO�WR�isc_que_events()�

([DPSOH 7KH�IROORZLQJ�FDOO�FDQFHOV�D�SURJUDP·V�ZDLW�IRU�HYHQWV�DVVRFLDWHG�ZLWK�HYHQWBLG��ZKHUH�HYHQWBLG�
ZDV�SUHYLRXVO\�UHWXUQHG�IURP�D�FDOO�WR�isc_que_events()��

isc_cancel_events(status_vector, &database_handle, &event_id);

$�PRUH�FRPSOHWH�H[DPSOH�LV�SURYLGHG�LQ�WKH�VHFWLRQ�RQ�isc_que_events()�

5HWXUQ�9DOXH isc_cancel_events()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_que_events()

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database(); the handle identifies the database for 
which the event watch is to be canceled. 

db_handle returns an error in status_vector if it is NULL

event_id ISC_LONG * Pointer to the event or events to cancel; set by a previous call to 
isc_que_events()
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isc_close_blob()
&ORVHV�DQ�RSHQ�%ORE��ZKLFK�LQYROYHV�IOXVKLQJ�DQ\�UHPDLQLQJ�VHJPHQWV��UHOHDVLQJ�V\VWHP�
UHVRXUFHV�DVVRFLDWHG�ZLWK�%ORE�XSGDWH�RU�UHWULHYDO��DQG�VHWWLQJ�WKH�%ORE�KDQGOH�WR�]HUR�

6\QWD[ ISC_STATUS isc_close_blob(

ISC_STATUS *status_vector,

isc_blob_handle *blob_handle);

'HVFULSWLRQ isc_close_blob()�LV�XVHG�WR�VWRUH�D�%ORE�LQ�WKH�GDWDEDVH�DQG�FOHDQ�XS�DIWHU�%ORE�RSHUDWLRQV��
&ORVH�DQ\�%ORE�DIWHU�UHDGLQJ�IURP�RU�ZULWLQJ�WR�LW��,I��IRU�VRPH�UHDVRQ��\RXU�DSSOLFDWLRQ�GRHV�
QRW�FORVH�D�%ORE��\RX�FDQ�ORVH�GDWD��,I�\RXU�DSSOLFDWLRQ�PLJKW�RSHQ�D�%ORE�ZLWKRXW�FORVLQJ�LW�
WKHQ�\RX�VKRXOG�FDOO�isc_cancel_blob()�WR�PDNH�VXUH�WKDW�WKH�DSSOLFDWLRQ�GRHV�QRW�WU\�WR�
RSHQ�D�
%ORE�WKDW�LV�DOUHDG\�RSHQ�

EOREBKDQGOH�LV�VHW�E\�D�FDOO�WR�isc_create_blob2()�RU�WR�isc_open_blob2()�

([DPSOH 7KH�IROORZLQJ�H[DPSOH�FORVHV�D�%ORE�DQG�IUHHV�V\VWHP�UHVRXUFHV�

if (status_vector[1] == isc_segstr_eof)

isc_close_blob(status_vector, &blob_handle)

5HWXUQ�9DOXH isc_close_blob()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�VXFFHVV��$�
QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�VWDWXV�YHFWRU�
LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_cancel_blob()��isc_create_blob2()��isc_open_blob2()

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

blob_handle isc_blob_handle * Pointer to the handle of the Blob to close
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isc_commit_retaining()
&RPPLWV�DQ�DFWLYH�WUDQVDFWLRQ�DQG�UHWDLQV�WKH�WUDQVDFWLRQ�FRQWH[W�DIWHU�D�FRPPLW�

6\QWD[ ISC_STATUS isc_commit_retaining(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle);

'HVFULSWLRQ isc_commit_retaining()�FRPPLWV�DQ�DFWLYH�WUDQVDFWLRQ�DQG�LPPHGLDWHO\�FORQHV�LWVHOI��7KLV�
PHDQV�WKDW�WKH�IXQFWLRQ�UHWDLQV�WKH�WUDQVDFWLRQ�QDPH��V\VWHP�UHVRXUFHV�DVVRFLDWHG�ZLWK�WKH�
WUDQVDFWLRQ��DQG�WKH�FXUUHQW�VWDWH�RI�DQ\�RSHQ�FXUVRUV�LQ�WKH�WUDQVDFWLRQ��$OWKRXJK�WKH�
IXQFWLRQ�LV�DFWXDOO\�LQLWLDWLQJ�D�QHZ�WUDQVDFWLRQ��E\�DVVLJQLQJ�WKH�QHZ�WUDQVDFWLRQ�WKH�DFWLYH�
WUDQVDFWLRQ�KDQGOH�LW�LV��LQ�HIIHFW��NHHSLQJ�WKH�WUDQVDFWLRQ�RSHQ�DFURVV�FRPPLWV��7KLV�UHVXOWV�
LQ�LPSURYHG�SHUIRUPDQFH�E\�DOORZLQJ�DQ�DSSOLFDWLRQ�WR�PLQLPL]H�WKH�RYHUKHDG�RI�LQLWLDWLQJ�
DGGLWLRQDO�WUDQVDFWLRQV��isc_commit_retaining()�DOORZV�\RX�WR�FRPPLW�XSGDWHV�ZKLOH�
NHHSLQJ�D�FXUVRU�RSHQ�

<RX�FDQ�LQLWLDWH�D�UROOEDFN�ZLWKLQ�WKH�DFWLYH�WUDQVDFWLRQ�EXW�WKH�UROOEDFN�RQO\�DIIHFWV�
XQFRPPLWWHG�XSGDWHV��,Q�RWKHU�ZRUGV��D�UROOEDFN�LV�OHJDO��HYHQ�DIWHU�WKH�WUDQVDFWLRQ�FRQWH[W�
KDV�EHHQ�SDVVHG�WR�WKH�FORQHG�WUDQVDFWLRQ��EXW��LQ�WKDW�FDVH��WKH�UROOEDFN�ZLOO�RQO\�DIIHFW�WKH�
XSGDWHV�\RXU�DSSOLFDWLRQ�KDV�PDGH�WR�WKH�GDWDEDVH�VLQFH�WKH�ODVW�FRPPLW�

7R�DXGLW�WKH�FRPPLWV�PDGH�E\�\RXU�FDOOV�WR�WKLV�IXQFWLRQ��FKHFN�WKH�ILUVW�HOHPHQW�LQ�WKH�VWDWXV�
YHFWRU�WR�VHH�LI�WKH�FDOO�ZDV�VXFFHVVIXO��,I�WKLV�HOHPHQW�FRQWDLQV�D�]HUR��WKH�FDOO�ZDV�VXFFHVVIXO�

7KH�WUDQVDFWLRQ�HQGV�ZKHQ�\RX�FRPPLW�ZLWKRXW�XVLQJ�WKH�UHWHQWLRQ�IHDWXUH��VXFK�DV�ZLWK�D�
FDOO�WR�isc_commit_transaction()��RU�ZKHQ�\RX�UROO�EDFN�ZLWK�isc_rollback_transaction()�

([DPSOH 7KH�IROORZLQJ�FDOO�FRPPLWV�D�WUDQVDFWLRQ��SULQWV�D�PHVVDJH��DQG�VWDUWV�D�QHZ�WUDQVDFWLRQ�ZLWK�
WKH�VDPH�KDQGOH�ZLWKLQ�WKH�VDPH�UHTXHVW�

if (!isc_commit_retaining(status, &retained_trans))

{

fprintf("Committed and retained\\n");

isc_print_status(status);

}

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set by a 
previous isc_start_transaction() call; trans_handle returns 
an error if NULL
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7KH�IROORZLQJ�FDOO�FRPPLWV�D�WUDQVDFWLRQ��SULQWV�D�FRQILUPDWLRQ�PHVVDJH��VWDUWV�D�QHZ�
WUDQVDFWLRQ�ZLWK�WKH�VDPH�KDQGOH�ZLWKLQ�WKH�VDPH�UHTXHVW��RU��LI�WKH�FRPPLW�IDLOV��SULQWV�DQ�
HUURU�PHVVDJH�DQG�UROOV�EDFN�

isc_commit_retaining(status, &retained_trans);

if (status[0] == 1 && status[1])

{

fprintf("An error occurred during commit, rolling back.");

rb_status = isc_rollback_transaction(status, &retained_status);

}

else

{

fprintf("Commit successful.");

tr_count++; /*Increments the number of commits. */

}

5HWXUQ�9DOXH isc_commit_retaining()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_commit_transaction()��isc_rollback_transaction()��isc_start_transaction()

isc_commit_transaction()
&RPPLWV�D�VSHFLILHG�DFWLYH�WUDQVDFWLRQ��

6\QWD[ ISC_STATUS isc_commit_transaction(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle);

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set by a 
previous isc_start_transaction() call; trans_handle returns 
an error if NULL
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'HVFULSWLRQ isc_commit_transaction() FORVHV�UHFRUG�VWUHDPV��IUHHV�V\VWHP�UHVRXUFHV��DQG�VHWV�WKH�
WUDQVDFWLRQ�KDQGOH�WR�]HUR�IRU�WKH�VSHFLILHG�WUDQVDFWLRQ�

:KHQ�\RX�FDOO�WKLV�IXQFWLRQ�WR�H[HFXWH�D�FRPPLW�RSHUDWLRQ�DJDLQVW�PXOWLSOH�GDWDEDVHV��
,QWHU%DVH�ILUVW�LQLWLDWHV�D�FDOO�WR�WKH�isc_prepare_transaction()�IXQFWLRQ��
isc_prepare_transaction()�H[HFXWHV�WKH�ILUVW�SKDVH�RI�D�WZR�SKDVH�FRPPLW��7KLV�SXWV�WKH�
WUDQVDFWLRQ�LQWR�OLPER�DQG�VLJQDOV�\RXU�LQWHQWLRQ�WR�FRPPLW��VR�WKDW�,QWHU%DVH�FDQ�SROO�DOO�
WDUJHW�GDWDEDVHV�WR�YHULI\�WKDW�WKH\�DUH�UHDG\�WR�DFFHSW�WKH�FRPPLW��$OVR� 
isc_commit_transaction()�ZULWHV�D�%ORE�PHVVDJH�WR�WKH�
5'%�75$16$&7,21B'(6&5,37,21�FROXPQ�RI�WKH�5'%�75$16$&7,216�V\VWHP�WDEOH��
GHWDLOLQJ�LQIRUPDWLRQ�UHTXLUHG�E\�,QWHU%DVH�WR�SHUIRUP�D�UHFRQQHFW�LQ�FDVH�RI�V\VWHP�IDLOXUH�
GXULQJ�WKH�FRPPLW�SURFHVV�

7KH�isc_commit_transaction()�IXQFWLRQ�DOVR�SHUIRUPV�WKH�VHFRQG�SKDVH�RI�D�WZR�SKDVH�
FRPPLW�XSRQ�UHFHLYLQJ�YHULILFDWLRQ�WKDW�DOO�GDWDEDVHV�DUH�UHDG\�WR�DFFHSW�WKH�FRPPLW��$OVR��
isc_commit_transaction()�FOHDQV�XS�5'%�75$16$&7,216�

([DPSOH 7KH�IROORZLQJ�FDOO�FRPPLWV�D�WUDQVDFWLRQ�DQG�SULQWV�D�PHVVDJH�

isc_commit_transaction(status, &trans);

if (status[0] == 1 && status[1])

{

fprintf("Error on write\\n");

isc_print_status(status);

}

5HWXUQ�9DOXH isc_commit_transaction()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_commit_retaining()��isc_prepare_transaction()
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isc_create_blob2()
&UHDWHV�DQG�RSHQV�WKH�%ORE�IRU�ZULWH�DFFHVV��DQG�RSWLRQDOO\�VSHFLILHV�WKH�ILOWHUV�WR�EH�XVHG�WR�
WUDQVODWH�WKH�%ORE�IURP�RQH�VXEW\SH�WR�DQRWKHU�

6\QWD[ ISC_STATUS isc_create_blob2(

ISC_STATUS *status_vector,

isc_db_handle *db_handle,

isc_tr_handle *trans_handle,

isc_blob_handle *blob_handle,

ISC_QUAD *blob_id,

short bpb_length,

char *bpb_address);

'HVFULSWLRQ isc_create_blob2()�FUHDWHV�D�FRQWH[W�IRU�VWRULQJ�D�%ORE��RSHQV�D�%ORE�IRU�ZULWH�DFFHVV��DQG�
RSWLRQDOO\�VSHFLILHV�WKH�ILOWHUV�XVHG�WR�WUDQVODWH�IURP�RQH�%ORE�IRUPDW�WR�DQRWKHU��
6XEVHTXHQW�FDOOV�WR�isc_put_segment()�ZULWH�GDWD�IURP�DQ�DSSOLFDWLRQ�EXIIHU�WR�WKH�%ORE�

,I�D�%ORE�ILOWHU�LV�XVHG��LW�LV�FDOOHG�IRU�HDFK�VHJPHQW�ZULWWHQ�WR�WKH�%ORE��,QWHU%DVH�VHOHFWV�WKH�
ILOWHU�WR�EH�XVHG�EDVHG�RQ�WKH�VRXUFH�DQG�WDUJHW�VXEW\SHV�VSHFLILHG�LQ�D�SUHYLRXVO\�SRSXODWHG�
%ORE�SDUDPHWHU�EXIIHU��%3%���SRLQWHG�WR�E\�ESEBDGGUHVV�

Note %ORE�ILOWHUV�DUH�QRW�VXSSRUWHG�RQ�1HWZDUH�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database()

db_handle returns an error in status_vector if it is NULL

trans_handle isc_tr_handle * Pointer to the handle of the transaction in which you want the 
Blob to be created

blob_handle isc_blob_handle * Pointer to the Blob handle

blob_id ISC_QUAD * Pointer to the 64-bit system-defined Blob ID, which is stored 
in a field in the table and points to the first segment of the 
Blob or to a page of pointers to Blob fragments

bpb_length short Length of the Blob parameter buffer (BPB)

bpb_address char * Pointer to the BPB
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,I�D�%ORE�ILOWHU�LV�QRW�QHHGHG�RU�FDQQRW�EH�XVHG��D�%3%�LV�QRW�QHHGHG��SDVV���IRU�ESEBOHQJWK�
DQG�18//�IRU�ESEBDGGUHVV�

7KH�%ORE�KDQGOH�SRLQWHG�WR�E\�EOREBKDQGOH�PXVW�EH�]HUR�ZKHQ�isc_create_blob2() LV�FDOOHG��
7R�UHXVH�EOREBKDQGOH��FORVH�WKH�%ORE�ZLWK�D�FDOO�WR�isc_close_blob()�WR�]HUR�RXW�WKH�KDQGOH�
EHIRUH�FDOOLQJ isc_create_blob2()��

2Q�VXFFHVV��isc_create_blob2()�DVVLJQV�D�XQLTXH�,'�WR�EOREBKDQGOH��DQG�D�%ORE�LGHQWLILHU�WR�
EOREBLG��6XEVHTXHQW�$3,�FDOOV�UHTXLUH�RQH�RU�ERWK�RI�WKHVH�WR�LGHQWLI\�WKH�%ORE�DJDLQVW�ZKLFK�
WKH\�RSHUDWH�

$IWHU�D�EORE�LV�FUHDWHG��GDWD�FDQ�EH�ZULWWHQ�WR�LW�E\�D�VHTXHQFH�RI�FDOOV�WR�isc_put_segment()��
:KHQ�ILQLVKHG�ZULWLQJ�WR�WKH�%ORE��FORVH�LW�ZLWK�isc_close_blob()�

:KHQ�\RX�FUHDWH�D�%ORE��LW�LV�HVVHQWLDOO\�DQ�́ RUSKDQµ�XQWLO�\RX�DVVLJQ�LWV�EOREBLG�WR�D�SDUWLFXODU�
%ORE�FROXPQ�RI�D�SDUWLFXODU�URZ�RI�D�WDEOH��<RX�GR�WKLV��DIWHU�FORVLQJ�WKH�%ORE��E\�XVLQJ�'64/�
WR�H[HFXWH�HLWKHU�DQ�,16(57�VWDWHPHQW�WR�LQVHUW�D�QHZ�URZ�FRQWDLQLQJ�WKH�%ORE��DQG�DQ\�RWKHU�
FROXPQV�GHVLUHG���RU�DQ�83'$7(�VWDWHPHQW�WR�UHSODFH�DQ�H[LVWLQJ�%ORE�ZLWK�WKH�QHZ�RQH�

)RU�PRUH�LQIRUPDWLRQ�DERXW�%3%V�DQG�%ORE�ILOWHUV��VHH�&KDSWHU����´:RUNLQJ�ZLWK�%ORE�
'DWD�µ

([DPSOH 7KH�IROORZLQJ�IUDJPHQW�GHFODUHV�D�%3%��SRSXODWHV�LW�ZLWK�ILOWHU�LQIRUPDWLRQ��WKHQ�FUHDWHV�D�
%ORE�DQG�SDVVHV�WKH�%3%�

isc_blob_handle blob_handle; /* declare at beginning */

ISC_QUAD blob_id; /* declare at beginning */

char bpb[] = {

isc_bpb_version1,

isc_bpb_target_type,

1, /* # bytes that follow which specify target subtype */

1, /* target subtype (TEXT) */

isc_bpb_source_type,

1, /* # bytes that follow which specify source subtype */

-4, /* source subtype*/

};

. . .

isc_create_blob2(

status_vector,

&db_handle,

&tr_handle,

&blob_handle, /* to be filled in by this function */

&blob_id, /* to be filled in by this function */

actual_bpb_length, /* length of BPB data */
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&bpb /* Blob parameter buffer */

)

5HWXUQ�9DOXH isc_create_blob2()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�VXFFHVV��
$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�VWDWXV�
YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_blob_gen_bpb()��isc_open_blob2()��isc_put_segment()

isc_database_info()
5HSRUWV�UHTXHVWHG�LQIRUPDWLRQ�DERXW�D�SUHYLRXVO\�DWWDFKHG�GDWDEDVH�

6\QWD[ ISC_STATUS isc_database_info(

ISC_STATUS *status_vector,

isc_db_handle *db_handle,

short item_list_buffer_length,

char *item_list_buffer,

short result_buffer_length,

char *result_buffer);

'HVFULSWLRQ isc_database_info()�UHWXUQV�LQIRUPDWLRQ�DERXW�DQ�DWWDFKHG�GDWDEDVH��7\SLFDOO\��
isc_database_info()�LV�FDOOHG�WR�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector.

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database()

db_handle returns an error in status_vector if it is 
NULL

item_list_buffer_length short Number of bytes in the item-list buffer.

item_list_buffer char * Address of the item-list buffer.

result_buffer_length short Number of bytes in the result buffer.

result_buffer char * Address of the result buffer.
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g'HWHUPLQH�KRZ�PXFK�VSDFH�LV�XVHG�IRU�SDJH�FDFKHV��7KH�VSDFH�LV�WKH�SURGXFW�RI�WKH�QXPEHU�
RI�EXIIHUV�DQG�WKH�SDJH�VL]H��ZKLFK�DUH�GHWHUPLQHG�E\�FDOOLQJ�isc_database_info()�ZLWK�WKH�
LVFBLQIRBQXPBEXIIHUV�DQG�LVFBLQIRBSDJHBVL]H�LWHP�OLVW�RSWLRQV��

g0RQLWRU�SHUIRUPDQFH��)RU�H[DPSOH��WR�FRPSDUH�WKH�HIILFLHQF\�RI�WZR�XSGDWH�VWUDWHJLHV��VXFK�
DV�XSGDWLQJ�D�VRUWHG�RU�XQVRUWHG�VWUHDP�

7KH�FDOOLQJ�SURJUDP�SDVVHV�LWV�UHTXHVW�IRU�LQIRUPDWLRQ�WKURXJK�WKH�LWHP�OLVW�EXIIHU�VXSSOLHG�
E\�WKH�SURJUDP��DQG�,QWHU%DVH�UHWXUQV�WKH�LQIRUPDWLRQ�WR�D�SURJUDP�VXSSOLHG�UHVXOW�EXIIHU�

([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�UHTXHVWV�WKH�SDJH�VL]H�DQG�WKH�QXPEHU�RI�EXIIHUV��WKHQ�
H[DPLQHV�WKH�UHVXOW�EXIIHU�WR�UHWULHYH�WKH�YDOXHV�VXSSOLHG�E\�WKH�,QWHU%DVH�HQJLQH�

char db_items[] = {

isc_info_page_size, isc_info_num_buffers,

isc_info_end};

char res_buffer[40], *p, item;

int length;

SLONG page_size = 0L, num_buffers = 0L;

ISC_STATUS status_vector[20];

isc_database_info(

status_vector,

&handle, /* Set in previous isc_attach_database() call. */

sizeof(db_items),

db_items,

sizeof(res_buffer),

res_buffer);

if (status_vector[0] == 1 && status_vector[1])

{

/* An error occurred. */

isc_print_status(status_vector);

return(1);

};

/* Extract the values returned in the result buffer. */

for (p = res_buffer; *p != isc_info_end ;)

{

item = *p++;

length = isc_vax_integer (p, 2);

p += 2;

switch (item)

{

case isc_info_page_size: 

page_size = isc_vax_integer (p, length);

break;
API GUIDE 231



CHAPTER 12 API FUNCTION REFERENCE
case isc_info_num_buffers:

num_buffers = isc_vax_integer (p, length);

break;

default:

break;

}

p += length;

};

5HWXUQ�9DOXH isc_database_info()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_attach_database()��isc_detach_database()

)RU�PRUH�LQIRUPDWLRQ�DERXW�UHTXHVWLQJ�GDWDEDVH�DWWDFKPHQW�LQIRUPDWLRQ��VHH�´5HTXHVWLQJ�
LQIRUPDWLRQ�DERXW�DQ�DWWDFKPHQWµ�RQ�SDJH ���

isc_decode_date()
7UDQVODWHV�D�GDWH�IURP�,QWHU%DVH�,6&B48$'�IRUPDW�LQWR�WKH�&�WP�IRUPDW�

6\QWD[ void isc_decode_date(

ISC_QUAD *ib_date,

void *tm_date);

'HVFULSWLRQ isc_decode_date()�WUDQVODWHV�D�GDWH�UHWULHYHG�IURP�D�WDEOH�DQG�VWRUHG�LQ�DQ�,6&B48$'�
YDULDEOH��LEBGDWH��LQWR�D�&�WLPH�VWUXFWXUH�IRU�SURJUDP�PDQLSXODWLRQ��%RWK�LEBGDWH�DQG�WPBGDWH�
PXVW�EH�GHFODUHG�DQG�LQLWLDOL]HG�EHIRUH�XVH�

8VH�WKH�isc_dsql�IDPLO\�RI�$3,�FDOOV�WR�UHWULHYH�,QWHU%DVH�'$7(�GDWD�IURP�D�WDEOH�LQWR�WKH�
,6&B48$'�VWUXFWXUH�SULRU�WR�WUDQVODWLRQ��

Parameter Type Description

ib_date ISC_QUAD * Pointer to an eight-byte ISC_QUAD structure containing a date in 
InterBase format.

tm_date void * Pointer to a C tm structure.
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([DPSOH 7KH�IROORZLQJ�FRGH�IUDJPHQW�LOOXVWUDWHV�GHFODULQJ�WLPH�VWUXFWXUHV�DQG�FDOOLQJ�
isc_decode_date()�WR�WUDQVODWH�DQ�,QWHU%DVH�GDWH�IRUPDW�LQWR�D�&�WLPH�IRUPDW�

#include <time.h>

#include <ibase.h>

. . .

struct tm hire_time;

ISC_QUAD hire_date;

. . .

/* Retrieve DATE data from a table here. */

. . .

isc_decode_date(&hire_date, &hire_time);

5HWXUQ�9DOXH 1RQH�

6HH�$OVR isc_encode_date()

isc_delete_user( )
'HOHWHV�D�XVHU�UHFRUG�IURP�WKH�SDVVZRUG�GDWDEDVH��LVF��JGE�

6\QWD[ ISC_STATUS isc_delete_user(

ISC_STATUS *status

USER_SEC_DATA *user_sec_data);

'HVFULSWLRQ 7KH�WKUHH�VHFXULW\�IXQFWLRQV��isc_add_user()��isc_delete_user()��DQG�isc_modify_user()�
PLUURU�IXQFWLRQDOLW\�WKDW�LV�DYDLODEOH�LQ�WKH�gsec�FRPPDQG�OLQH�XWLOLW\��isc_delete_user()�
GHOHWHV�D�UHFRUG�IURP�LVF��JGE��,QWHU%DVH·V�SDVVZRUG�GDWDEDVH�

$W�D�PLQLPXP��\RX�PXVW�SURYLGH�WKH�XVHU�QDPH��,I�WKH�VHUYHU�LV�QRW�ORFDO��\RX�PXVW�SURYLGH�
ERWK�D�VHUYHU�QDPH�DQG�D�SURWRFRO��9DOLG�FKRLFHV�IRU�WKH�SURWRFRO�ILHOG�DUH�VHFBSURWRFROBWFSLS��
VHFBSURWRFROBQHWEHXL��VHFBSURWRFROBVS[��DQG�VHFBSURWRFROBORFDO�

,QWHU%DVH�UHDGV�WKH�VHWWLQJV�IRU�WKH�,6&B86(5�DQG�,6&B3$66:25'�HQYLURQPHQW�YDULDEOHV�LI�
\RX�GR�QRW�SURYLGH�D�'%$�XVHU�QDPH�DQG�SDVVZRUG��

Parameter Type Description

status vector ISC_STATUS * Pointer to the error status vector.

user_sec_data USER_SEC_DATA * Pointer to a struct that is defined in ibase.h.
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7KH�GHILQLWLRQ�IRU�WKH�86(5B6(&B'$7$�VWUXFW�LQ�LEDVH�K�LV�DV�IROORZV�

typedef struct {

short  sec_flags; /* which fields are specified */

int    uid;     /* the user’s id */

int    gid;      /* the user’s group id */

int    protocol; /* protocol to use for connection */

char   *server;  /* server to administer */

char   *user_name; /* the user’s name */

char   *password; /* the user’s password */

char   *group_name; /* the group name */

char   *first_name; /* the user’s first name */

char   *middle_name; /* the user’s middle name */

char   *last_name; /* the user’s last name */

char   *dba_user_name; /* the dba user name */

char   *dba_password; /* the dba password */

} USER_SEC_DATA;

:KHQ�\RX�SDVV�WKLV�VWUXFW�WR�RQH�RI�WKH�WKUHH�VHFXULW\�IXQFWLRQV��\RX�FDQ�WHOO�LW�ZKLFK�ILHOGV�
\RX�KDYH�VSHFLILHG�E\�GRLQJ�D�ELWZLVH�25�RI�WKH�IROORZLQJ�YDOXHV��ZKLFK�DUH�GHILQHG�LQ�LEDVH�K�

sec_uid_spec                0x01

sec_gid_spec                0x02

sec_server_spec             0x04

sec_password_spec           0x08

sec_group_name_spec         0x10

sec_first_name_spec         0x20

sec_middle_name_spec        0x40

sec_last_name_spec          0x80

sec_dba_user_name_spec      0x100

sec_dba_password_spec 0x200

1R�ELW�YDOXHV�DUH�DYDLODEOH�IRU�XVHU�QDPH�DQG�SDVVZRUG��VLQFH�WKH\�DUH�UHTXLUHG�
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7KH�IROORZLQJ�HUURU�PHVVDJHV�H[LVW�IRU�WKLV�IXQFWLRQ�

([DPSOH 7KH�IROORZLQJ�H[DPSOH�GHOHWHV�D�XVHU��´6RFNVµ��IURP�WKH�SDVVZRUG�GDWDEDVH��XVLQJ�WKH�
ELWZLVH�25�WHFKQLTXH�IRU�SDVVLQJ�YDOXHV�IURP�WKH�86(5B6(&B'$7$�VWUXFW�

{

ISC_STATUS status[20];

USER_SEC_DATA sec;

sec.server = "kennel";

sec.dba_user_name = "sysdba";

sec.dba_password = "masterkey";

sec.protocol = sec_protocol_tcpip;

sec.user_name = "socks";

sec.sec_flags = sec_server_spec 

| sec_dba_user_name_spec 

| sec_dba_password_name_spec;

isc_delete_user(status, &sec);

/* check status for errors */

Code Value Description

isc_usrname_too_long 335544747 The user name passed in is greater than 31 bytes

isc_password_too_long 335544748 The password passed in is longer than 8 bytes

isc_usrname_required 335544749 The operation requires a user name

isc_password_required 335544750 The operation requires a password

isc_bad_protocol 335544751 The protocol specified is invalid

isc_dup_usrname_found 335544752 The user name being added already exists in the security 
database.

isc_usrname_not_found 335544753 The user name was not found in the security database

isc_error_adding_sec_record 335544754 An unknown error occurred while adding a user

isc_error_deleting_sec_record 335544755 An unknown error occurred while deleting a user

isc_error_modifying_sec_record 335544756 An unknown error occurred while modifying a user

isc_error_updating_sec_db 335544757 An unknown error occurred while updating the security 
database

TABLE 12.18 Error messages for user security functions
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if (status[0] == 1 && status[1])

{

switch (status[1]) {

case isc_usrname_too_long:

printf("Security database cannot accept long user names\n");

break;

...

}

}

}

5HWXUQ�9DOXH isc_delete_user()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�VXFFHVV��
$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��6HH�WKH�´'HVFULSWLRQµ�VHFWLRQ�IRU�WKLV�IXQFWLRQ�IRU�D�OLVW�
RI�HUURU�FRGHV��)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����
´+DQGOLQJ�(UURU�&RQGLWLRQV�µ

6HH�$OVR isc_add_user()��isc_modify_user()

isc_detach_database()
'HWDFKHV�IURP�D�GDWDEDVH�SUHYLRXVO\�FRQQHFWHG�ZLWK�isc_attach_database()��

6\QWD[ ISC_STATUS isc_detach_database(

ISC_STATUS *status_vector,

isc_db_handle *db_handle);

'HVFULSWLRQ isc_detach_database()�GHWDFKHV�DQ�DWWDFKHG�GDWDEDVH��&DOO�WKLV�IXQFWLRQ�WR�UHOHDVH�V\VWHP�
UHVRXUFHV�ZKHQ�\RX�DUH�GRQH�XVLQJ�D�GDWDEDVH�RU�EHIRUH�UH�DWWDFKLQJ�WKH�GDWDEDVH�ZLWK�
GLIIHUHQW�DWWDFK�SDUDPHWHUV� isc_detach_database()�DOVR�UHOHDVHV�WKH�EXIIHUV�DQG�VWUXFWXUHV�
WKDW�FRQWURO�WKH�UHPRWH�LQWHUIDFH�RQ�WKH�FOLHQW�DQG�WKH�UHPRWH�VHUYHU�ZKHUH�WKH�GDWDEDVH�LV�
VWRUHG�

%HIRUH�FDOOLQJ�isc_detach_database()�FRPPLW�RU�UROO�EDFN�WUDQVDFWLRQV�DIIHFWLQJ�WKH�
GDWDEDVH�IURP�ZKLFK�\RX�ZDQW�WR�GHWDFK�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database()

db_handle returns an error in status_vector if it is NULL
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([DPSOH 7KH�IROORZLQJ�FRQGLWLRQDO�VWDWHPHQW�GHWDFKHV�D�GDWDEDVH�

if (handle)

isc_detach_database(status_vector, &handle);

$VVXPLQJ�WKDW�KDQGOH�LV�YDOLG�DQG�LGHQWLILHV�DQ�DWWDFKHG�GDWDEDVH��WKH�VSHFLILHG�GDWDEDVH�LV�
GHWDFKHG�ZKHQ�WKLV�VWDWHPHQW�H[HFXWHV�

5HWXUQ�9DOXH isc_detach_database()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_attach_database()

isc_drop_database()
'HOHWHV�D�FXUUHQWO\�DWWDFKHG�GDWDEDVH�DQG�DOO�RI�LWV�VXSSRUWLQJ�ILOHV��VXFK�DV�VHFRQGDU\�
GDWDEDVH�ILOHV��ZULWH�DKHDG�ORJ�ILOHV��DQG�VKDGRZ�ILOHV�

6\QWD[ ISC_STATUS isc_drop_database(

ISC_STATUS *status_vector,

isc_db_handle *db_handle);

'HVFULSWLRQ isc_drop_database()�GHOHWHV�DQ�DWWDFKHG�GDWDEDVH�DQG�DOO�RI�LWV�VXSSRUWLQJ�ILOHV��&DOO�WKLV�
URXWLQH�ZKHQ�\RX�QR�ORQJHU�KDYH�D�XVH�IRU�WKH�GDWDEDVH��IRU�H[DPSOH��LI�\RX�PRYHG�DOO�WKH�
GDWD�LQWR�DQRWKHU�GDWDEDVH��RU�LI�WKH�GDWDEDVH�ZDV�MXVW�WHPSRUDU\�DQG�LV�QR�ORQJHU�QHHGHG���
7R�VXFFHHG��isc_drop_database()�PXVW�EH�LVVXHG�ZKHQ�QR�RWKHU�SURFHVVHV�DUH�DWWDFKHG�WR�
WKH�GDWDEDVH�

([DPSOH 7KH�IROORZLQJ�FRQGLWLRQDO�VWDWHPHQW�GURSV�D�GDWDEDVH�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database(); the handle identifies the database 
containing the array column

db_handle returns an error in status_vector if it is NULL
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if (handle)

isc_drop_database(status_vector, &handle);

$VVXPLQJ�WKDW�KDQGOH�LV�YDOLG�DQG�LGHQWLILHV�DQ�DWWDFKHG�GDWDEDVH��WKH�VSHFLILHG�GDWDEDVH�LV�
GURSSHG�ZKHQ�WKLV�VWDWHPHQW�H[HFXWHV�

5HWXUQ�9DOXH isc_drop_database()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_attach_database()

isc_dsql_allocate_statement()
$OORFDWHV�D�VWDWHPHQW�KDQGOH�IRU�VXEVHTXHQW�XVH�ZLWK�RWKHU�$3,�G\QDPLF�64/��'64/��FDOOV�

6\QWD[ ISC_STATUS isc_dsql_allocate_statement(

ISC_STATUS *status_vector,

isc_db_handle *db_handle,

isc_stmt_handle *stmt_handle);

'HVFULSWLRQ isc_dsql_allocate_statement()�DOORFDWHV�D�VWDWHPHQW�KDQGOH�DQG�UHWXUQV�D�SRLQWHU�WR�LW�LQ�
VWPWBKDQGOH��7KLV�SRLQWHU�LV�SDVVHG�WR�isc_dsql_prepare()�WR�DVVRFLDWH�WKH�VWDWHPHQW�KDQGOH�
ZLWK�D�SDUWLFXODU�'64/�VWDWHPHQW�IRU�SURFHVVLQJ�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database()

db_handle returns an error in status_vector if it is NULL

stmt_handle isc_stmt_handle * Pointer to the statement handle to be allocated by this 
function; the handle must be NULL when this function is 
called, or an error is returned in status_vector
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,I�D�'64/�VWDWHPHQW�LV�WR�EH�H[HFXWHG�PXOWLSOH�WLPHV��RU�LI�LW�UHWXUQV�RXWSXW��RWKHU�WKDQ�WKH�
UHVXOWV�IURP�D�VWRUHG�SURFHGXUH���isc_dsql_allocate_statement()�RU�
isc_dsql_alloc_statement2()�VKRXOG�EH�FDOOHG�WR�DOORFDWH�D�VWDWHPHQW�KDQGOH�SULRU�WR�
SUHSDULQJ�DQG�H[HFXWLQJ�WKH�VWDWHPHQW�ZLWK�isc_dsql_prepare()�DQG�isc_dsql_execute()�

Note 7KH�IXQFWLRQ��isc_dsql_allocate_statement()��LV�YHU\�VLPLODU�WR WKH�IXQFWLRQ, 
isc_dsql_alloc_statement2() H[FHSW�WKDW�VWDWHPHQW�KDQGOHV�DOORFDWHG�XVLQJ�
isc_dsql_allocate_statement() DUH�QRW�DXWRPDWLFDOO\�UHVHW�WR�18//�ZKHQ�WKH�GDWDEDVH�
XQGHU�ZKLFK�WKH\�DUH�DOORFDWHG�LV�GHWDFKHG��7R�UHVHW�VWDWHPHQW�KDQGOHV�DXWRPDWLFDOO\��XVH 
isc_dsql_alloc_statement2()��

:KHQ�\RX�DUH�GRQH�SURFHVVLQJ�D�VWDWHPHQW��WKH�VWDWHPHQW�KDQGOH�FDQ�EH�IUHHG�ZLWK�WKH�
isc_dsql_free_statement()�RU�E\�FDOOLQJ�isc_detach_database()�

([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�DOORFDWHV�D�VWDWHPHQW�KDQGOH�IRU�DQ�64/�VWDWHPHQW�WKDW�
ZLOO�DFFHVV�WKH�GDWDEDVH�UHIHUHQFHG�E\�WKH�GDWDEDVH�KDQGOH��GDWDEDVHBKDQGOH�

ISC_STATUS status_vector[20];

isc_stmt_handle statement_handle;

statement_handle = NULL; /* Set handle to NULL before allocating it. */

isc_dsql_allocate_statement(

status_vector,

&database_handle, /* Set in previous isc_attach_database() call. */

&statement_handle);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector); /* Display error message. */

return(1); /* Return now. */

}

/* Call other functions to associate a particular SQL statement with 

the statement handle, and to do other operations necessary to prepare and 

execute the DSQL statement. Free the statement handle when it is no longer 

needed. */

5HWXUQ�9DOXH isc_dsql_allocate_statement()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�
LQGLFDWHV�VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�
RI�WKH�VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBVWPWBKDQGOH��
LVFBEDGBGEBKDQGOH��RU�DQRWKHU�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ
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6HH�$OVR isc_dsql_alloc_statement2()��isc_dsql_execute()��isc_dsql_free_statement()��
isc_dsql_prepare()

isc_dsql_alloc_statement2()
$OORFDWHV�D�VWDWHPHQW�KDQGOH�IRU�VXEVHTXHQW�XVH�ZLWK�RWKHU�$3,�G\QDPLF�64/��'64/��FDOOV�

6\QWD[ ISC_STATUS isc_dsql_alloc_statement2(

ISC_STATUS *status_vector, 

isc_db_handle *db_handle, 

isc_stmt_handle *stmt_handle);

'HVFULSWLRQ isc_dsql_alloc_statement2()�DOORFDWHV�D�VWDWHPHQW�KDQGOH�DQG�UHWXUQV�D�SRLQWHU�WR�LW�LQ�
VWPWBKDQGOH��7KLV�SRLQWHU�LV�SDVVHG�WR�isc_dsql_prepare()�WR�DVVRFLDWH�WKH�VWDWHPHQW�KDQGOH�
ZLWK�D�SDUWLFXODU�'64/�VWDWHPHQW�IRU�SURFHVVLQJ�

,I�D�'64/�VWDWHPHQW�LV�WR�EH�H[HFXWHG�PXOWLSOH�WLPHV��RU�LI�LW�UHWXUQV�RXWSXW��RWKHU�WKDQ�WKH�
UHVXOWV�IURP�D�VWRUHG�SURFHGXUH���isc_dsql_alloc_statement2()�RU�
isc_dsql_allocate_statement()�VKRXOG�EH�FDOOHG�WR�DOORFDWH�D�VWDWHPHQW�KDQGOH�SULRU�WR�
SUHSDULQJ�DQG�H[HFXWLQJ�WKH�VWDWHPHQW�ZLWK�isc_dsql_prepare()�DQG�isc_dsql_execute()�

Note 7KH�IXQFWLRQ��isc_dsql_allocate_statement2()��LV�YHU\�VLPLODU�WR WKH�IXQFWLRQ, 
isc_dsql_alloc_statement() H[FHSW�WKDW�VWDWHPHQW�KDQGOHV�DOORFDWHG�XVLQJ�
isc_dsql_allocate_statement2() DUH�DXWRPDWLFDOO\�UHVHW�WR�18//�ZKHQ�WKH�GDWDEDVH�XQGHU�
ZKLFK�WKH\�DUH�DOORFDWHG�LV�GHWDFKHG��

([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�DOORFDWHV�D�VWDWHPHQW�KDQGOH�IRU�DQ�64/�VWDWHPHQW�WKDW�
ZLOO�DFFHVV�WKH�GDWDEDVH�UHIHUHQFHG�E\�WKH�GDWDEDVH�KDQGOH��GDWDEDVHBKDQGOH�

ISC_STATUS status_vector[20];

isc_stmt_handle statement_handle;

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database(); the handle identifies the database 
containing the array column

db_handle returns an error in status_vector if it is NULL

stmt_handle isc_stmt_handle * Pointer to the statement handle to be allocated by this 
function; the handle must be NULL when this function is 
called, or an error is returned in status_vector
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isc_dsql_alloc_statement2(

status_vector,

&database_handle, /* Set in previous isc_attach_database() call. */

&statement_handle);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector); /* Display an error message. */

return(1); /* Return now. */

}

/* Call other functions to associate a particular SQL statement with 

the statement handle, and to do other operations necessary to prepare and 

execute the DSQL statement. */

;

5HWXUQ�9DOXH isc_dsql_alloc_statement2()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�
LQGLFDWHV�VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�
RI�WKH�VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBVWPWBKDQGOH��
LVFBEDGBGEBKDQGOH��RU�DQRWKHU�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_dsql_allocate_statement()� isc_dsql_execute()� isc_dsql_free_statement()� 
isc_dsql_prepare()
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isc_dsql_describe()
3URYLGHV�LQIRUPDWLRQ�DERXW�FROXPQV�UHWULHYHG�E\�WKH�H[HFXWLRQ�RI�D�'64/�6(/(&7�RU�
(;(&87(�352&('85(�VWDWHPHQW��

6\QWD[ ISC_STATUS isc_dsql_describe(

ISC_STATUS *status_vector,

isc_stmt_handle *stmt_handle,

unsigned short dialect,

XSQLDA *xsqlda);

'HVFULSWLRQ isc_dsql_describe()�VWRUHV�LQWR�[VTOGD�D�GHVFULSWLRQ�RI�WKH�FROXPQV�WKDW�PDNH�XS�WKH�URZV�
UHWXUQHG�IRU�D�6(/(&7�VWDWHPHQW��RU�D�GHVFULSWLRQ�RI�WKH�UHVXOW�YDOXHV�UHWXUQHG�E\�DQ�
(;(&87(�352&('85(�VWDWHPHQW��7KHVH�VWDWHPHQWV�PXVW�KDYH�EHHQ�SUHYLRXVO\�SUHSDUHG�
IRU�H[HFXWLRQ�ZLWK�isc_dsql_prepare()��EHIRUH�isc_dsql_describe()�FDQ�EH�FDOOHG�

Note 8VLQJ�LVFBGVTOBGHVFULEH���LV�QRW�QHFHVVDU\�XQOHVV�D�SUHYLRXVO\�LVVXHG�
LVFBGVTOBSUHSDUH���IXQFWLRQ�LQGLFDWHV�WKDW�WKHUH�LV�LQVXIILFLHQW�URRP�LQ�WKH�RXWSXW�;64/'$�
IRU�WKH�UHWXUQ�YDOXHV�RI�WKH�'64/�VWDWHPHQW�WR�EH�H[HFXWHG�

([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�LOOXVWUDWHV�D�VHTXHQFH�RI�FDOOV�ZKLFK�DOORFDWHV�DQ�;64/'$��
SUHSDUHV�D�VWDWHPHQW��FKHFNV�ZKHWKHU�RU�QRW�WKH�DSSURSULDWH�QXPEHU�RI�;64/9$5V�ZDV�
DOORFDWHG��DQG�FRUUHFWV�WKH�VLWXDWLRQ�LI�QHHGHG�

#include <ibase.h>

ISC_STATUS status_vector[20];

XSQLDA *osqlda;

int n;

char *query =

"SELECT * FROM CITIES WHERE STATE = "NY" ORDER BY CITY DESCENDING";

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

stmt_handle isc_stmt_handle * Pointer to a statement handle previously allocated with 
isc_dsql_allocate_statement() or 
isc_dsql_alloc_statement2(); the handle returns an error 
in status_vector if it is NULL

dialect unsigned short Indicates the version of the SQL descriptor area passed to the 
function; set this value to 1

xsqlda XSQLDA * Pointer to a previously allocated XSQLDA used for output
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osqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(3);

osqlda->version = SQLDA_VERSION1;

osqlda->sqln = 3;

isc_dsql_prepare(

status_vector,

&tr_handle, /* Set in previous isc_start_transaction() call. */

&stmt_handle,

 /* Allocated previously by isc_dsql_allocate_statement()

or isc_dsql_alloc_statement2() call. */

0,

query,

1,

osqlda);

if (status_vector[0] == 1 && status_vector[1])

{

/* Process error. */

isc_print_status(status_vector);

return(1);

}

if (osqlda->sqld > osqlda->sqln) /* Need more XSQLVARS. */

{

n = osqlda->sqld;

free(osqlda);

osqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(n);

osqlda->sqln = n;

osqlda->version = SQLDA_VERSION1;

isc_dsql_describe(

status_vector,

&stmt_handle,

1,

osqlda);

if (status_vector[0] == 1 && status_vector[1])

{

/* Process error. */

isc_print_status(status_vector);

return(1);

}

}
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5HWXUQ�9DOXH isc_dsql_describe()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBVWPWBKDQGOH��RU�DQRWKHU�
,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_dsql_describe_bind()��isc_dsql_execute()��isc_dsql_execute2()��
isc_dsql_prepare()

)RU�PRUH�LQIRUPDWLRQ�DERXW�SUHSDULQJ�D�'64/�VWDWHPHQW�ZLWK�UHWXUQ�YDOXHV��VHH�´'64/�
SURJUDPPLQJ�PHWKRGVµ�RQ�SDJH ����)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�DQG�SRSXODWLQJ�
WKH�;64/'$��VHH�´8QGHUVWDQGLQJ�WKH�;64/'$µ�RQ�SDJH ���

isc_dsql_describe_bind()
3URYLGHV�LQIRUPDWLRQ�DERXW�G\QDPLF�LQSXW�SDUDPHWHUV�UHTXLUHG�E\�D�SUHYLRXVO\�SUHSDUHG�
'64/�VWDWHPHQW�

6\QWD[ ISC_STATUS isc_dsql_describe_bind(

ISC_STATUS *status_vector,

isc_stmt_handle *stmt_handle,

unsigned short dialect,

XSQLDA *xsqlda);

'HVFULSWLRQ isc_dsql_describe_bind()�VWRUHV�LQWR�WKH�LQSXW�;64/'$�[VTOGD�LQIRUPDWLRQ�DERXW�WKH�
G\QDPLF�LQSXW�SDUDPHWHUV�UHTXLUHG�E\�D�'64/�VWDWHPHQW�SUHYLRXVO\�SUHSDUHG�ZLWK�
isc_dsql_prepare()��

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

stmt_handle isc_stmt_handle * Pointer to a statement handle previously allocated with 
isc_dsql_allocate_statement() or 
isc_dsql_alloc_statement2(); the handle returns an error 
in status_vector if it is NULL

dialect unsigned short Indicates the version of the SQL descriptor area passed to the 
function; set this value to 1

xsqlda XSQLDA * Pointer to a previously allocated XSQLDA used for input
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%HIRUH�DQ�DSSOLFDWLRQ�FDQ�H[HFXWH�D�VWDWHPHQW�ZLWK�LQSXW�SDUDPHWHUV��LW�PXVW�VXSSO\�YDOXHV�
IRU�WKHP�LQ�DQ�LQSXW�;64/'$�VWUXFWXUH��,I�\RX�NQRZ�H[DFWO\�KRZ�PDQ\�SDUDPHWHUV�DUH�
UHTXLUHG��DQG�WKHLU�GDWDW\SHV��\RX�FDQ�VHW�XS�WKH�;64/'$�GLUHFWO\�ZLWKRXW�FDOOLQJ�
isc_dsql_describe_bind()��%XW�LI�\RX�QHHG�,QWHU%DVH�WR�DQDO\]H�WKH�VWDWHPHQW�DQG�SURYLGH�
LQIRUPDWLRQ�VXFK�DV�WKH�QXPEHU�RI�SDUDPHWHUV�DQG�WKHLU�GDWDW\SHV��\RX�PXVW�FDOO�
isc_dsql_describe_bind()�WR�VXSSO\�WKH�LQIRUPDWLRQ�

([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�LOOXVWUDWHV�D�VHTXHQFH�RI�FDOOV�WKDW�DOORFDWHV�DQ�LQSXW�
;64/'$��SUHSDUHV�D�'64/�83'$7(�VWDWHPHQW��FDOOV�WKH�IXQFWLRQ�
isc_dsql_describe_bind()��FKHFNV�ZKHWKHU�RU�QRW�WKH�DSSURSULDWH�QXPEHU�RI�;64/9$5V�
ZDV�DOORFDWHG��DQG�FRUUHFWV�WKH�VLWXDWLRQ�LI�QHFHVVDU\�

#include <ibase.h>

ISC_STATUS status_vector[20];

XSQLDA *isqlda

int n;

char *str = "UPDATE DEPARTMENT SET BUDGET = ?, LOCATION = ?";

isc_dsql_prepare(

status_vector,

&tr_handle, /* Set in previous isc_start_transaction() call. */

&stmt_handle,

/* Allocated previously by isc_dsql_allocate_statement()

or isc_dsql_alloc_statement2() call. */

0,

str,

1,

NULL);

if (status_vector[0] == 1 && status_vector[1])

{

 /* Process error. */

isc_print_status(status_vector);

return(1);

}

/* Allocate an input XSQLDA. */

isqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(1);

isqlda->version = SQLDA_VERSION1;

isqlda->sqln = 1;

isc_dsql_describe_bind(

status_vector,

&stmt_handle,

/* Allocated previously by isc_dsql_allocate_statement()

or isc_dsql_alloc_statement2() call. */

1,
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isqlda);

if (status_vector[0] == 1 && status_vector[1])

{ 

/* Process error. */ 

isc_print_status(status_vector);

return(1);

}

if (isqlda->sqld > isqlda->sqln) /* Need more XSQLVARs. */

{

n = isqlda->sqld;

free(isqlda);

isqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(n);

isqlda->sqln = n;

isqlda->version = SQLDA_VERSION1;

isc_dsql_describe_bind(

status_vector,

&stmt_handle,

1,

isqlda);

if (status_vector[0] == 1 && status_vector[1])

{

 /* Process error. */

isc_print_status(status_vector);

return(1);

}

}

5HWXUQ�9DOXH isc_dsql_describe_bind()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBVWPWBKDQGOH��RU�DQRWKHU�
,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_dsql_describe()��isc_dsql_execute()��isc_dsql_execute2()� isc_dsql_prepare()

)RU�PRUH�LQIRUPDWLRQ�DERXW�SUHSDULQJ�D�'64/�VWDWHPHQW�ZLWK�LQSXW�SDUDPHWHUV��VHH�́ '64/�
SURJUDPPLQJ�PHWKRGVµ�RQ�SDJH ����)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�DQG�SRSXODWLQJ�
WKH�;64/'$��VHH�´8QGHUVWDQGLQJ�WKH�;64/'$µ�RQ�SDJH ���
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isc_dsql_execute()
([HFXWHV�D�SUHYLRXVO\�SUHSDUHG�'64/�VWDWHPHQW��

6\QWD[ ISC_STATUS isc_dsql_execute(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle,

isc_stmt_handle *stmt_handle,

unsigned short dialect,

XSQLDA *xsqlda);

'HVFULSWLRQ isc_dsql_execute()�H[HFXWHV�D�'64/�VWDWHPHQW�SUHYLRXVO\�SUHSDUHG�ZLWK 
isc_dsql_prepare()� isc_dsql_execute()�FDQ�EH�XVHG�WR�H[HFXWH�WZR�W\SHV�RI�VWDWHPHQWV�

g 6WDWHPHQWV�WKDW�PD\�UHWXUQ�PRUH�WKDQ�RQH�URZ�RI�GDWD�
g 6WDWHPHQWV�WKDW�QHHG�WR�EH�H[HFXWHG�PRUH�WKDQ�RQFH��

,I�D�VWDWHPHQW�WR�H[HFXWH�KDV�LQSXW�SDUDPHWHUV��WKHQ isc_dsql_execute()�UHTXLUHV�DQ�LQSXW�
;64/'$�WR�GHVFULEH�WKRVH�SDUDPHWHUV��,W�GRHV�QRW�SURYLGH�IRU�DQ�RXWSXW�;64/'$��$�FDOO�WR�
isc_dsql_execute()�WKDW�H[HFXWHV�D�6(/(&7�VWDWHPHQW�UHVXOWV�LQ�WKH�FUHDWLRQ�RI�D�OLVW�
FRQWDLQLQJ�DOO�WKH�URZV�RI�GDWD�WKDW�DUH�WKH�UHVXOW�RI�H[HFXWLRQ�RI�WKH�VWDWHPHQW��7R�DFFHVV�
WKHVH�URZV��FDOO�isc_dsql_fetch()�LQ�D�ORRS��(DFK�FDOO�WR�isc_dsql_fetch()�IHWFKHV�WKH�QH[W�
URZ�IURP�WKH�VHOHFW�OLVW�

,I�WKH�VWDWHPHQW�WR�EH�H[HFXWHG�UHTXLUHV�LQSXW�SDUDPHWHU�YDOXHV��WKDW�LV��LI�LW�FRQWDLQV�
SDUDPHWHU�PDUNHUV���WKHVH�YDOXHV�PXVW�EH�VXSSOLHG�LQ�WKH�LQSXW�;64/'$�[VTOGD�EHIRUH�FDOOLQJ�
isc_dsql_execute()��

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set by a 
previous isc_start_transaction() call; trans_handle returns 
an error if NULL

stmt_handle isc_stmt_handle * Pointer to a statement handle previously allocated with 
isc_dsql_allocate_statement() or 
isc_dsql_alloc_statement2(); returns an error in 
status_vector if NULL

dialect unsigned short Indicates the version of the extended SQL descriptor area 
(XSQLDA) passed to the function; set this value to 1

xsqlda XSQLDA * Pointer to a previously allocated XSQLDA used for input
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Note 7R�H[HFXWH�D�VWDWHPHQW�UHSHDWHGO\�ZKHQ�LW�ERWK�KDV�LQSXW�SDUDPHWHUV�DQG�UHWXUQ�YDOXHV��
VXFK�DV�(;(&87(�352&('85(��XVH�isc_dsql_execute2()�ZKLFK�UHTXLUHV�ERWK�DQ�LQSXW�DQG�
DQ�RXWSXW�;64/'$�

,I�\RX�RQO\�QHHG�WR�H[HFXWH�D�VWDWHPHQW�RQFH��DQG�LW�GRHV�QRW�UHWXUQ�DQ\�GDWD��FDOO�
isc_dsql_execute_immediate()�LQVWHDG�RI�isc_dsql_prepare()�DQG isc_dsql_execute()��
7R�H[HFXWH�D�VWDWHPHQW�ZLWK�ERWK�LQSXW�DQG�RXWSXW�SDUDPHWHUV�D�VLQJOH�WLPH��XVH�
isc_dsql_exec_immed2()�

Note &5($7(�'$7$%$6(�DQG�6(7�75$16$&7,21�FDQQRW�EH�H[HFXWHG�ZLWK�
isc_dsql_execute()�RU�isc_dsql_execute2()��7R�H[HFXWH�WKHVH�VWDWHPHQWV��XVH�
isc_dsql_execute_immediate()�

([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�LOOXVWUDWHV�FDOOV�WR�isc_dsql_execute()�DQG�
isc_dsql_fetch()��,W�DOORFDWHV�LQSXW�DQG�RXWSXW�;64/'$V��SUHSDUHV�D�6(/(&7�VWDWHPHQW��
H[HFXWHV�LW��DQG�IHWFKHV�DQG�SURFHVVHV�HDFK�URZ�RQH�E\�RQH�

#include <ibase.h>

ISC_STATUS status_vector[20], fetch_stat;

XSQLDA *isqlda, *osqlda;

XSQLVAR *ivar, *ovar;

char *str = "SELECT CITY, POPULATION FROM CITIES WHERE STATE = ?";

char *state = "CA"; 

/* Allocate an output XSQLDA osqlda. */

osqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(2);

osqlda->version = SQLDA_VERSION1;

osqlda->sqln = 2;

/* Prepare the statement, including filling in osqlda with information 

about the select-list items to be returned by the statement. */

isc_dsql_prepare(

status_vector,

&tr_handle, /* Set in previous isc_start_transaction() call. */

&stmt_handle,

/* Allocated previously by isc_dsql_allocate_statement()

or isc_dsql_alloc_statement2() call. */

0,

str,

1,

osqlda);

if (status_vector[0] == 1 && status_vector[1])

{

/* Process error. */

isc_print_status(status_vector);

return(1);
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}

/* Check to see whether or not the output XSQLDA had enough XSQLVARS 

allocated. If not, correct it -- see isc_dsql_describe(). */

/* Allocate and fill in the input XSQLDA. This example assumes you know 

how many input parameters there are (1), and all other information 

necessary to supply a value. If this is not true, you will need to call 

isc_dsql_describe_bind(). */

isqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(1));

isqlda->version = SQLDA_VERSION1;

isqlda->sqln = 1;

isqlda->sqld = 1;

ivar = isqlda->sqlvar[0];

ivar->sqltype = SQL_TEXT;

ivar->sqllen = sizeof(state);

ivar->sqldata = state;

/* Execute the statement. */

isc_dsql_execute(

status_vector,

&tr_handle, /* Set in previous isc_start_transaction() call. */

&stmt_handle,

/* Allocated previously by isc_dsql_allocate_statement()

or isc_dsql_alloc_statement2() call. */

1,

isqlda);

if (status_vector[0] == 1 && status_vector[1])

{

/* Process error. */

isc_print_status(status_vector);

return(1);

}

/* Set up an output XSQLVAR structure to allocate space for each item to 

be returned. */

for (i=0, ovar = osqlda->sqlvar; i < osqlda->sqld; i++, ovar++)

{

dtype = (ovar->sqltype & ~1) /* Drop NULL bit for now. */

switch(dtype)

{

case SQL_TEXT:

ovar->sqldata = (char *)malloc(sizeof(char) * ovar->sqllen);

break;
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�

case SQL_LONG:

ovar->sqldata = (char *)malloc(sizeof(long));

/* Process remaining types. */

. . .

}

if (ovar->sqltype & 1)

{

/* Assign a variable to hold NULL status. */

ovar->sqlind = (short *)malloc(sizeof(short));

}

} /* end of for loop */

/* Fetch and process the rows in the select list one by one. */

while ((fetch_stat = isc_dsql_fetch(

status_vector,

&stmt_handle,

1,

osqlda)) == 0)

{

for (i=0; i < osqlda->sqld; i++)

{

/* Call a function you’ve written to process each returned

select-list item. */

process_column(osqlda->sqlvar[i]);

}

}

5HWXUQ�9DOXH isc_dsql_execute()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�VXFFHVV��
$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�VWDWXV�
YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBVWPWBKDQGOH��LVFBEDGBWUDQVBKDQGOH��RU�
DQRWKHU�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_dsql_describe_bind()��isc_dsql_exec_immed2()��isc_dsql_execute_immediate()�
isc_dsql_execute2()��isc_dsql_fetch()��isc_dsql_prepare()

)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�DQG�SRSXODWLQJ�WKH�;64/'$��VHH�´8QGHUVWDQGLQJ�WKH�
;64/'$µ�RQ�SDJH ���
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isc_dsql_execute2()
([HFXWHV�D�SUHYLRXVO\�SUHSDUHG�'64/�VWDWHPHQW�

6\QWD[ ISC_STATUS isc_dsql_execute2(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle,

isc_stmt_handle *stmt_handle,

unsigned short dialect,

XSQLDA *in_xsqlda,

XSQLDA *out_xsqlda);

'HVFULSWLRQ isc_dsql_execute2()�H[HFXWHV�D�SUHYLRXVO\�SUHSDUHG�'64/�VWDWHPHQW�WKDW�KDV�LQSXW�
SDUDPHWHUV�DQG�UHWXUQV�UHVXOWV��VXFK�DV�(;(&87(�352&('85(�DQG�6(/(&7�

,I�WKH�VWDWHPHQW�WR�H[HFXWH�UHTXLUHV�LQSXW�SDUDPHWHU�YDOXHV��WKDW�LV��LI�LW�FRQWDLQV�SDUDPHWHU�
PDUNHUV���WKHVH�YDOXHV�PXVW�EH�VXSSOLHG�LQ�WKH�LQSXW�;64/'$��LQB[VTOGD�EHIRUH�FDOOLQJ�
isc_dsql_execute2()�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set by a 
previous isc_start_transaction() call; trans_handle returns 
an error if NULL

stmt_handle isc_stmt_handle * Pointer to a statement handle previously allocated with 
isc_dsql_allocate_statement() or 
isc_dsql_alloc_statement2(); the handle returns an error 
in status_vector if it is NULL

dialect unsigned short Indicates the version of the extended SQL descriptor area 
(XSQLDA) passed to the function; set this value to 1

in_xsqlda XSQLDA * Pointer to an optional, previously allocated XSQLDA used for 
input; if input parameters are not supplied, set this value to 
NULL

out_xsqlda XSQLDA * Pointer to an optional, previously allocated XSQLDA used for 
results of statement execution; if not required, set this value 
to NULL
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,I�WKH�VWDWHPHQW�WR�H[HFXWH�UHWXUQV�YDOXHV��WKH\�DUH�SODFHG�LQ�WKH�VSHFLILHG�RXWSXW�;64/'$��
RXWB[VTOGD��,I�D�18//�YDOXH�LV�VXSSOLHG�IRU�WKH�RXWSXW�;64/'$�DQG�WKH�VWDWHPHQW�UHWXUQV�
YDOXHV��WKH\�DUH�VWRUHG�LQ�DQ�UHVXOW�VHW��7R�DFFHVV�WKH�UHWXUQHG�GDWD��XVH�isc_dsql_fetch()�LQ�D�
ORRS�

7,3 ,I�\RX�MXVW�ZDQW�WR�H[HFXWH�RQFH�D�VWDWHPHQW�UHWXUQLQJ�MXVW�RQH�JURXS�RI�GDWD��FDOO�
isc_dsql_exec_immed2()�LQVWHDG�RI�isc_dsql_prepare()�DQG�isc_dsql_execute2()�

7R�H[HFXWH�D�VWDWHPHQW�WKDW�GRHV�QRW�UHWXUQ�DQ\�GDWD�D�VLQJOH�WLPH��FDOO�
isc_dsql_execute_immediate()�LQVWHDG�RI�isc_dsql_prepare()�DQG isc_dsql_execute2()�

Note &5($7(�'$7$%$6(�DQG�6(7�75$16$&7,21�FDQQRW�EH�H[HFXWHG�ZLWK�
isc_dsql_execute()�RU�isc_dsql_execute2()��7R�H[HFXWH�WKHVH�VWDWHPHQWV��XVH�
isc_dsql_execute_immediate()�

([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�LOOXVWUDWHV�D�VHTXHQFH�RI�FDOOV�WKDW�DOORFDWHV�DQ�LQSXW�
;64/'$�DQG�ORDGV�YDOXHV�LQWR�LW��DOORFDWHV�DQ�RXWSXW�;64/'$��SUHSDUHV�DQ�(;(&87(�
352&('85(�VWDWHPHQW��DOORFDWHV�VSDFH�LQ�WKH�RXWSXW�;64/'$�IRU�HDFK�FROXPQ�UHWXUQHG�IRU�
HDFK�URZ�UHWULHYHG�E\�WKH�FDOO��DQG�H[HFXWHV�WKH�SUHSDUHG�VWDWHPHQW��SODFLQJ�UHWXUQ�YDOXHV�LQ�
WKH�RXWSXW�;64/'$�

#include <ibase.h>

ISC_STATUS status_vector[20];

XSQLDA *isqlda, *osqlda;

XSQLVAR *ivar, *ovar;

short null_flag;

char *str = "EXECUTE PROCEDURE P1";

char *state = "CA"; 

/* Allocate an output XSQLDA osqlda. This example assumes you know that P1 

will return one value. */

osqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(1);

osqlda->version = SQLDA_VERSION1;

osqlda->sqln = 1;

/* Prepare the statement, including filling in osqlda with information 

about the item to be returned by the statement (procedure). */

isc_dsql_prepare(

status_vector,

&tr_handle, /* Set in previous isc_start_transaction() call. */

&stmt_handle,

/* Allocated previously by isc_dsql_allocate_statement()

or isc_dsql_alloc_statement2() call. */

0,

str,

1,
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osqlda);

if (status_vector[0] == 1 && status_vector[1])

{

/* Process error. */

isc_print_status(status_vector);

return(1);

}

/* Set up the output XSQLVAR structure to allocate space for the return 

value. Again, this example assumes you know that P1 returns just one value. 

For an example of what to do if you’re not sure, see isc_dsql_describe(). 

For an example of setting up an output XSQLVAR structure to allocate space 

for multiple return items, see the isc_dsql_execute() example program. */

ovar = osqlda->sqlvar[0];

dtype = (ovar->sqltype & ~1); /* Drop NULL bit for now. */

switch(dtype)

{

case SQL_TEXT:

ovar->sqldata = (char *)malloc(sizeof(char) * ovar->sqllen);

break;

case SQL_LONG:

ovar->sqldata = (char *)malloc(sizeof(long));

/* Process remaining types. */

. . .

}

if (ovar->sqltype & 1)

{

/* Assign a variable to hold NULL status. */

ovar->sqlind = &null_flag;

}

/* Allocate and fill in the input XSQLDA. This example assumes you know 

how many input parameters there are (1), and all other information 

necessary to supply a value. If this is not true, you will need to call 

isc_dsql_describe_bind(). */

isqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(1);

isqlda->version = SQLDA_VERSION1;

isqlda->sqln = 1;

isqlda->sqld = 1;

ivar = isqlda->sqlvar[0];

ivar->sqltype = SQL_TEXT;

ivar->sqllen = sizeof(state);

ivar->sqldata = state; 

/* Execute the statement. */

isc_dsql_execute2(
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status_vector,

&tr_handle, /* Set in previous isc_start_transaction() call. */

&stmt_handle,

/* Allocated previously by isc_dsql_allocate_statement()

or isc_dsql_alloc_statement2() call. */

1,

isqlda,

osqlda);

if (status_vector[0] == 1 && status_vector[1])

{

/* Process error. */

isc_print_status(status_vector);

return(1);

}

/* Now process the value returned in osqlda->sqlvar[0]. */

. . .

5HWXUQ�9DOXH isc_dsql_execute2()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBVWPWBKDQGOH��
LVFBEDGBWUDQVBKDQGOH��RU�DQRWKHU�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_dsql_exec_immed2()��isc_dsql_execute_immediate()��isc_dsql_execute()��
isc_dsql_fetch()��isc_dsql_prepare()

)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�DQG�SRSXODWLQJ�WKH�;64/'$��VHH�´8QGHUVWDQGLQJ�WKH�
;64/'$µ�RQ�SDJH ���
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isc_dsql_execute_immediate()
3UHSDUHV�DQG�H[HFXWHV�MXVW�RQFH�D�'64/�VWDWHPHQW�WKDW�GRHV�QRW�UHWXUQ�GDWD�

6\QWD[ ISC_STATUS isc_dsql_execute_immediate(

ISC_STATUS *status_vector,

isc_db_handle *db_handle,

isc_tr_handle *trans_handle,

unsigned short length,

char *statement,

unsigned short dialect,

XSQLDA *xsqlda);

'HVFULSWLRQ isc_dsql_execute_immediate()�SUHSDUHV�WKH�'64/�VWDWHPHQW�VSHFLILHG�LQ�VWDWHPHQW��
H[HFXWHV�LW�RQFH��DQG�GLVFDUGV�LW��7KH�VWDWHPHQW�PXVW�QRW�EH�RQH�WKDW�UHWXUQV�GDWD��WKDW�LV��LW�
PXVW�QRW�EH�D�6(/(&7�RU�(;(&87(�352&('85(�VWDWHPHQW��

,I�VWDWHPHQW�UHTXLUHV�LQSXW�SDUDPHWHU�YDOXHV��WKDW�LV��LI�LW�FRQWDLQV�SDUDPHWHU�PDUNHUV���WKHVH�
YDOXHV�PXVW�EH�VXSSOLHG�LQ�WKH�LQSXW�;64/'$��[VTOGD�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database()

db_handle returns an error in status_vector if it is NULL

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set by a 
previous isc_start_transaction() call; trans_handle returns 
an error if NULL

length unsigned short Length of the DSQL statement in bytes; set to 0 in C programs 
to indicate a null-terminated string

statement char * DSQL string to be executed

dialect unsigned short Indicates the version of the extended SQL descriptor area 
(XSQLDA) passed to the function; set this 
value to 1

xsqlda XSQLDA * Pointer to an optional, previously allocated XSQLDA used for 
input; if input parameters are not supplied, set this value to 
NULL
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7,3 ,I�VWDWHPHQW�UHWXUQV�GDWD��RU�LI�LW�QHHGV�WR�EH�H[HFXWHG�PRUH�WKDQ�RQFH��XVH 
isc_dsql_prepare()�DQG�isc_dsql_execute()��RU�isc_dsql_execute2()��LQVWHDG�RI�
isc_dsql_execute_immediate()�

Note <RX�PXVW�FDOO�isc_dsql_execute_immediate()�IRU�&5($7(�'$7$%$6(�DQG�6(7�
75$16$&7,21��\RX�FDQQRW�SUHSDUH�DQG�H[HFXWH�VXFK�VWDWHPHQWV�E\�FDOOLQJ�
isc_dsql_prepare()�DQG�isc_dsql_execute()�

([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�FDOOV�isc_dsql_execute_immediate()�

#include <ibase.h>

ISC_STATUS status_vector[20];

char *insert_stmt =

"INSERT INTO CUSTOMER(CUSTNAME, BAL, CUSTNO)

VALUES("John Smith", 299.0, 5050)";

isc_dsql_execute_immediate(

status_vector,

&database_handle, /* Set in previous isc_attach_database() call. */

&tr_handle, /* Set in previous isc_start_transaction() call. */

0,

insert_stmt,

1,

NULL);

if (status_vector[0] == 1 && status_vector[1])

{

/* Process error. */

isc_print_status(status_vector);

return(1);

}

5HWXUQ�9DOXH isc_dsql_execute_immediate()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�
LQGLFDWHV�VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�
RI�WKH�VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBGEBKDQGOH��
LVFBEDGBWUDQVBKDQGOH��RU�DQRWKHU�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_dsql_exec_immed2()��isc_dsql_execute()��isc_dsql_prepare()

)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�DQG�SRSXODWLQJ�WKH�;64/'$��VHH�´8QGHUVWDQGLQJ�WKH�
;64/'$µ�RQ�SDJH ���
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isc_dsql_exec_immed2()
3UHSDUHV�DQG�H[HFXWHV�MXVW�RQFH��D�'64/�VWDWHPHQW�WKDW�UHWXUQV�QR�PRUH�WKDQ�RQH�URZ�RI�
GDWD�

6\QWD[ ISC_STATUS isc_dsql_exec_immed2(

ISC_STATUS *status_vector,

isc_db_handle *db_handle,

isc_tr_handle *trans_handle,

unsigned short length,

char *statement,

unsigned short dialect,

XSQLDA *in_xsqlda,

XSQLDA *out_xsqlda);

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database()

db_handle returns an error in status_vector if it is NULL

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set by a 
previous isc_start_transaction() call; trans_handle returns 
an error if NULL

length unsigned short Length of the DSQL statement, in bytes; set to 0 in C programs 
to indicate a null-terminated string

statement char * DSQL string to be executed

dialect unsigned short Indicates the version of the extended SQL descriptor area 
(XSQLDA) passed to the function; set this value to 1

in_xsqlda XSQLDA * Pointer to an optional, previously allocated XSQLDA used for 
input; if input parameters are not supplied, set this value to 
NULL

out_xsqlda XSQLDA * Pointer to an optional, previously allocated XSQLDA used for 
results of statement execution. If not required, set this value to 
NULL.
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'HVFULSWLRQ isc_dsql_exec_immed2()�SUHSDUHV�WKH�'64/�VWDWHPHQW�VSHFLILHG�LQ�VWDWHPHQW��H[HFXWHV�LW�
RQFH��DQG�GLVFDUGV�LW��VWDWHPHQW�FDQ�UHWXUQ�D�VLQJOH�VHW�RI�YDOXHV��L�H��LW�FDQ�EH�DQ�(;(&87(�
352&('85(�RU�VLQJOHWRQ�6(/(&7��LQ�WKH�RXWSXW�;64/'$�

,I�VWDWHPHQW�UHTXLUHV�LQSXW�SDUDPHWHU�YDOXHV��WKDW�LV��LI�LW�FRQWDLQV�SDUDPHWHU�PDUNHUV���WKHVH�
YDOXHV�PXVW�EH�VXSSOLHG�LQ�WKH�LQSXW�;64/'$��LQB[VTOGD��

)RU�VWDWHPHQWV�WKDW�UHWXUQ�PXOWLSOH�URZV�RI�GDWD��XVH�isc_dsql_prepare()��
isc_dsql_execute2()��DQG�isc_dsql_fetch()�

([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�FDOOV�isc_dsql_exec_immed2()�

ISC_STATUS status_vector[20];

XSQLDA *in_xsqlda, *out_xsqlda;

char *execute_p1 = "EXECUTE PROCEDURE P1 ?";

/* Set up input and output XSQLDA structures here. */

. . .

isc_dsql_exec_immed2(

status_vector,

&database_handle, /* Set in previous isc_attach_database() call. */

&tr_handle, /* Set in previous isc_start_transaction() call. */

0,

execute_p1,

1,

in_xsqlda,

out_xsqlda);

if (status_vector[0] == 1 && status_vector[1])

{

/* Process error. */

isc_print_status(status_vector);

return(1);

}

5HWXUQ�9DOXH isc_dsql_exec_immed2()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBGEBKDQGOH��
LVFBEDGBWUDQVBKDQGOH��RU�DQRWKHU�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_dsql_execute2()��isc_dsql_prepare()

)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�DQG�SRSXODWLQJ�WKH�;64/'$��VHH�´8QGHUVWDQGLQJ�WKH�
;64/'$µ�RQ�SDJH ���
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isc_dsql_fetch()
5HWULHYHV�GDWD�UHWXUQHG�E\�D�SUHYLRXVO\�SUHSDUHG�DQG�H[HFXWHG�'64/�VWDWHPHQW�

6\QWD[ ISC_STATUS isc_dsql_fetch(

ISC_STATUS *status_vector,

isc_stmt_handle *stmt_handle,

unsigned short dialect,

XSQLDA *xsqlda);

'HVFULSWLRQ isc_dsql_fetch()�UHWULHYHV�RQH�URZ�RI�GDWD�LQWR�[VTOGD�HDFK�WLPH�LW�LV�FDOOHG��,W�LV�XVHG�LQ�D�
ORRS�WR�UHWULHYH�DQG�SURFHVV�HDFK�URZ�RI�GDWD�IRU�VWDWHPHQWV�WKDW�UHWXUQ�PXOWLSOH�URZV�LQ�D�
FXUVRU��

$�FXUVRU�LV�D�RQH�ZD\�SRLQWHU�LQWR�WKH�RUGHUHG�VHW�RI�URZV�UHWULHYHG�E\�D�VWDWHPHQW��$�FXUVRU�
LV�RQO\�QHHGHG�WR�SURFHVV�SRVLWLRQHG�83'$7(�DQG�'(/(7(�VWDWHPHQWV�PDGH�DJDLQVW�WKH�URZV�
UHWULHYHG�E\�isc_dsql_fetch()�IRU�6(/(&7�VWDWHPHQWV�WKDW�VSHFLI\�DQ�RSWLRQDO�)25�83'$7(�
2)�FODXVH�

,W�LV�XS�WR�WKH�DSSOLFDWLRQ�WR�SURYLGH�WKH�ORRS�FRQVWUXFW�IRU�IHWFKLQJ�WKH�GDWD�

%HIRUH�FDOOLQJ�isc_dsql_fetch()��D�VWDWHPHQW�PXVW�EH�SUHSDUHG�ZLWK isc_dsql_prepare()��
DQG�H[HFXWHG�ZLWK�isc_dsql_execute()��RU isc_dsql_execute2()�ZLWK�D�18//�RXWSXW�
;64/'$�DUJXPHQW���6WDWHPHQW�H[HFXWLRQ�SURGXFHV�D�UHVXOW�VHW�FRQWDLQLQJ�WKH�GDWD�UHWXUQHG��
(DFK�FDOO�WR�isc_dsql_fetch()�UHWULHYHV�WKH�QH[W�DYDLODEOH�URZ�RI�GDWD�IURP�WKH�UHVXOW�VHW�LQWR�
[VTOGD�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

stmt_handle isc_stmt_handle * Pointer to a statement handle previously allocated with 
isc_dsql_allocate_statement() or 
isc_dsql_alloc_statement2(); the handle returns an error 
in status_vector if it is NULL

dialect unsigned short Indicates the version of the extended SQL descriptor area 
(XSQLDA) passed to the function; set this value to 1

xsqlda XSQLDA * Pointer to an optional, previously allocated XSQLDA used for 
results of statement execution
API GUIDE 259



CHAPTER 12 API FUNCTION REFERENCE
([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�LOOXVWUDWHV�D�VHTXHQFH�RI�FDOOV�WKDW�DOORFDWHV�DQ�RXWSXW�
;64/'$��SUHSDUHV�D�VWDWHPHQW�IRU�H[HFXWLRQ��DOORFDWHV�DQ�;64/9$5�VWUXFWXUH�LQ�WKH�
;64/'$�IRU�HDFK�FROXPQ�RI�GDWD�WR�EH�UHWULHYHG��H[HFXWHV�WKH�VWDWHPHQW��SURGXFLQJ�D�VHOHFW�
OLVW�RI�UHWXUQHG�GDWD��WKHQ�IHWFKHV�DQG�SURFHVVHV�HDFK�URZ�LQ�D�ORRS�

#include <ibase.h>

#define LASTLEN 20

#define FIRSTLEN 15

#define EXTLEN 4

typedef struct vary {

short vary_length;

char vary_string[1];

} VARY;

ISC_STATUS status_vector[20], retcode;

long SQLCODE;

XSQLDA *osqlda;

XSQLVAR *ovar;

short flag0, flag1, flag2;

char *str = 

"SELECT last_name, first_name, phone_ext FROM phone_list

WHERE location = "Monterey" ORDER BY last_name, first_name";

char last_name[LASTLEN + 2];

char first_name[FIRSTLEN + 2];

char phone_ext[EXTLEN + 2];

VARY *vary;

/* Allocate an output XSQLDA osqlda. */

osqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(3);

osqlda->version = SQLDA_VERSION1;

osqlda->sqln = 3;

/* Prepare the statement. */

isc_dsql_prepare(

status_vector,

&tr_handle, /* Set in previous isc_start_transaction() call. */

&stmt_handle,

/* Allocated previously by isc_dsql_allocate_statement()

or isc_dsql_alloc_statement2() call. */

0,

str,

1,

osqlda);

if (status_vector[0] == 1 && status_vector[1])

{

/* Process error. */

isc_print_status(status_vector);
260 INTERBASE 5



USING FUNCTION DEFINITIONS
return(1);

}

/* Set up an output XSQLVAR structure to allocate space for each item to 

be returned. */

osqlda->sqlvar[0].sqldata = last_name;

osqlda->sqlvar[0].sqltype = SQL_VARYING + 1;

osqlda->sqlvar[0].sqlind = &flag0;

osqlda->sqlvar[1].sqldata = first_name;

osqlda->sqlvar[1].sqltype = SQL_VARYING + 1;

osqlda->sqlvar[1].sqlind = &flag1;

osqlda->sqlvar[2].sqldata = phone_ext;

osqlda->sqlvar[2].sqltype = SQL_VARYING + 1;

osqlda->sqlvar[2].sqlind = &flag2;

/* Execute the statement. */

isc_dsql_execute(

status_vector,

&tr_handle, /* Set in previous isc_start_transaction() call. */

&stmt_handle,

/* Allocated previously by isc_dsql_allocate_statement()

or isc_dsql_alloc_statement2() call. */

1,

NULL);

if (status_vector[0] == 1 && status_vector[1])

{

/* Process error. */

isc_print_status(status_vector);

return(1);

}

printf("\n%-20s %-15s %-10s\n\n", "LAST NAME", "FIRST NAME", "EXTENSION");

/* Fetch and print the records in the select list one by one. */

while ((retcode = isc_dsql_fetch(

status_vector,

&stmt_handle,

1,

osqlda)) == 0)

{

vary = (VARY *)last_name;

printf("%-20.*s ", vary->vary_length, vary->vary_string);

vary = (VARY *)first_name;

printf("%-15.*s ", vary->vary_length, vary->vary_string);

vary = (VARY *)phone_ext;

printf("%-4.*s ", vary->vary_length, vary->vary_string);

}
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if (retcode != 100L)

{

SQLCODE = isc_sqlcode(status_vector);

isc_print_sqlerror(SQLCODE, status_vector);

return(1);

}

5HWXUQ�9DOXH isc_dsql_fetch()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�VXFFHVV��
7KH�YDOXH�����LQGLFDWHV�WKDW�QR�PRUH�URZV�UHPDLQ�WR�EH�UHWULHYHG��$Q\�RWKHU�QRQ]HUR�YDOXH�
LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�VWDWXV�YHFWRU�LV�VHW�WR����DQG�
WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBVWPWBKDQGOH��RU�DQRWKHU�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_dsql_execute()��isc_dsql_execute2()��isc_dsql_prepare()

isc_dsql_free_statement()
)UHHV�D�VWDWHPHQW�KDQGOH�DQG�DOO�UHVRXUFHV�DOORFDWHG�IRU�LW��RU�FORVHV�D�FXUVRU�DVVRFLDWHG�ZLWK�
WKH�VWDWHPHQW�UHIHUHQFHG�E\�D�VWDWHPHQW�KDQGOH�

6\QWD[ ISC_STATUS isc_dsql_free_statement(

ISC_STATUS *status_vector,

isc_stmt_handle *stmt_handle,

unsigned short option);

'HVFULSWLRQ isc_dsql_free_statement()�HLWKHU�IUHHV�D�VWDWHPHQW�KDQGOH�DQG�DOO�UHVRXUFHV�DOORFDWHG�IRU�LW�
�RSWLRQ� �'64/BGURS���RU�FORVHV�D�FXUVRU�DVVRFLDWHG�ZLWK�WKH�VWDWHPHQW��RSWLRQ� �
'64/BFORVH��

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

stmt_handle isc_stmt_handle * Pointer to a statement handle previously allocated with 
isc_dsql_allocate_statement() or 
isc_dsql_alloc_statement2(); the handle returns an error 
in status_vector if it is NULL

option unsigned short Either DSQL_close or DSQL_drop
262 INTERBASE 5



USING FUNCTION DEFINITIONS
Note isc_dsql_free_statement()�GRHV�QRWKLQJ�LI�LW�LV�FDOOHG�ZLWK�DQ�RSWLRQ�YDOXH�RWKHU�WKDQ�
'64/BGURS�RU�'64/BFORVH�

4 '64/BFORVH
&DOO�isc_dsql_free_statement()�ZLWK�WKH�'64/BFORVH�RSWLRQ�WR�FORVH�D�FXUVRU�DIWHU�LW�LV�QR�
ORQJHU�QHHGHG��WKDW�LV��DIWHU�IHWFKLQJ�DQG�SURFHVVLQJ�DOO�WKH�URZV�UHVXOWLQJ�IURP�WKH�H[HFXWLRQ�
RI�D�TXHU\��$�FXUVRU�QHHG�RQO\�EH�FORVHG�LQ�WKLV�PDQQHU�LI�LW�ZDV�SUHYLRXVO\�RSHQHG�DQG�
DVVRFLDWHG�ZLWK�VWPWBKDQGOH�E\ isc_dsql_set_cursor_name()�

'64/BFORVH�FORVHV�D�FXUVRU��EXW�WKH�VWDWHPHQW�LW�ZDV�DVVRFLDWHG�ZLWK�UHPDLQV�DYDLODEOH�IRU�
IXUWKHU�H[HFXWLRQ��

,I�\RX�KDYH�XVHG�D�FXUVRU�WR�SHUIRUP�XSGDWHV�RU�GHOHWHV�RQ�DOO�WKH�URZV�UHWXUQHG�IURP�WKH�
H[HFXWLRQ�RI�D�TXHU\��DQG�\RX�ZDQW�WR�SHUIRUP�RWKHU�XSGDWH�RU�GHOHWH�RSHUDWLRQV�RQ�URZV�
UHVXOWLQJ�IURP�H[HFXWLRQ�RI�WKH�VDPH�VWDWHPHQW�DJDLQ��SRVVLEO\�ZLWK�GLIIHUHQW�LQSXW�
SDUDPHWHUV���IROORZ�WKHVH�VWHSV�

�� &ORVH�WKH�FXUVRU�ZLWK�isc_dsql_free_statement()�

�� 5H�RSHQ�LW�ZLWK�isc_dsql_set_cursor_name()�

�� ,I�GHVLUHG��FKDQJH�WKH�LQSXW�SDUDPHWHUV�WR�EH�SDVVHG�WR�WKH�VWDWHPHQW�

�� 5H�H[HFXWH�WKH�VWDWHPHQW�WR�UHWULHYH�D�QHZ�VHOHFW�OLVW�

�� 5HWULHYH�URZV�LQ�D�ORRS�ZLWK�isc_dsql_fetch()�DQG�SURFHVV�WKHP�DJDLQ�ZLWK�
isc_dsql_execute_immediate()�

4 '64/BGURS
6WDWHPHQW�KDQGOHV�DOORFDWHG�ZLWK�isc_dsql_allocate_statement() PXVW�EH�UHOHDVHG�ZKHQ�QR�
ORQJHU�QHHGHG�E\�FDOOLQJ�isc_dsql_free_statement()�ZLWK�WKH�'64/BGURS�RSWLRQ��7KLV�
RSWLRQ�IUHHV�DOO�UHVRXUFHV�DVVRFLDWHG�ZLWK�WKH�VWDWHPHQW�KDQGOH��DQG�FORVHV�DQ\�RSHQ�FXUVRUV�
DVVRFLDWHG�ZLWK�WKH�VWDWHPHQW�KDQGOH�

([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�VKRZV�H[DPSOHV�RI�WKH�WZR�W\SHV�RI�
isc_dsql_free_statement()�FDOOV��,W�DVVXPHV�WKDW�VWPWBKDQGOH��DQG�VWPWBKDQGOH��DUH�
VWDWHPHQW�KDQGOHV��HDFK�RI�ZKLFK�ZDV�SUHYLRXVO\�DOORFDWHG�ZLWK�HLWKHU 
isc_dsql_allocate_statement()�RU�isc_dsql_alloc_statement2()��$�FXUVRU�LV�DOVR�
DVVXPHG�WR�KDYH�EHHQ�DVVRFLDWHG�ZLWK�WKH�VWDWHPHQW�UHIHUHQFHG�E\�VWPWBKDQGOH���

#include <ibase.h>

ISC_STATUS status_vector[20];

. . .

/* Free the cursor associated with stmt_handle1. */

isc_dsql_free_statement(

status_vector,
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&stmt_handle1, 

DSQL_close);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector);

return(1);

}

/* Free stmt_handle2. */

isc_dsql_free_statement(

status_vector,

&stmt_handle2, 

DSQL_drop);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector);

return(1);

}

5HWXUQ�9DOXH isc_dsql_free_statement()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBVWPWBKDQGOH��RU�DQRWKHU�
,QWHU%DVH�HUURU�FRGH�7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�
VWDWXV�YHFWRU�GLUHFWO\��)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�
����´+DQGOLQJ�(UURU�&RQGLWLRQV�µ

6HH�$OVR isc_dsql_allocate_statement()��isc_dsql_alloc_statement2()��
isc_dsql_set_cursor_name()
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isc_dsql_prepare()
3UHSDUHV�D�'64/�VWDWHPHQW�IRU�UHSHDWHG�H[HFXWLRQ�

6\QWD[ ISC_STATUS isc_dsql_prepare(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle,

isc_stmt_handle *stmt_handle,

unsigned short length,

char *statement,

unsigned short dialect,

XSQLDA *xsqlda);

'HVFULSWLRQ isc_dsql_prepare()�UHDGLHV�WKH�'64/�VWDWHPHQW�VSHFLILHG�LQ�VWDWHPHQW�IRU�UHSHDWHG�
H[HFXWLRQ�E\�FKHFNLQJ�LW�IRU�V\QWD[�HUURUV�DQG�SDUVLQJ�LW�LQWR�D�IRUPDW�WKDW�FDQ�EH�HIILFLHQWO\�
H[HFXWHG��$OO�6(/(&7�VWDWHPHQWV�PXVW�EH�SUHSDUHG�ZLWK�isc_dsql_prepare()�

$IWHU�D�VWDWHPHQW�LV�SUHSDUHG��LW�LV�DYDLODEOH�IRU�H[HFXWLRQ�DV�PDQ\�WLPHV�DV�QHFHVVDU\�GXULQJ�
WKH�FXUUHQW�VHVVLRQ��3UHSDULQJ�D�VWDWHPHQW�IRU�UHSHDWHG�H[HFXWLRQ�LV�PRUH�HIILFLHQW�WKDQ�XVLQJ�
isc_dsql_execute_immediate()�RU isc_dsql_exec_immed2()�RYHU�DQG�RYHU�DJDLQ�WR�
SUHSDUH�DQG�H[HFXWH�D�VWDWHPHQW�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set by a 
previous isc_start_transaction() call; trans_handle returns 
an error if NULL

stmt_handle isc_stmt_handle * Pointer to a statement handle previously allocated with 
isc_dsql_allocate_statement() or 
isc_dsql_alloc_statement2(); the handle returns an error 
in status_vector if it is NULL

length unsigned short Length of the DSQL statement, in bytes; set to 0 in C programs 
to indicate a null-terminated string

statement char * DSQL string to be executed

dialect unsigned short Indicates the version of the extended SQL descriptor area 
(XSQLDA) passed to the function; set this value to 1

xsqlda XSQLDA * Pointer to an optional, previously allocated XSQLDA used for 
results of statement execution
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,I�D�VWDWHPHQW�WR�EH�SUHSDUHG�GRHV�QRW�UHWXUQ�GDWD��VHW�WKH�RXWSXW�;64/'$�WR�18//��
2WKHUZLVH��WKH�RXWSXW�;64/'$�PXVW�EH�DOORFDWHG�SULRU�WR�FDOOLQJ�isc_dsql_prepare()��
$OORFDWH�WKH�;64/'$�XVLQJ�WKH�PDFUR��;64/'$B/(1*7+��GHILQHG�LQ�LEDVH�K��DV�IROORZV�

xsqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(n));

;64/'$B/(1*7+�FDOFXODWHV�WKH�QXPEHU�RI�E\WHV�UHTXLUHG�ZKHQ�Q�UHVXOW�FROXPQV�ZLOO�EH�
UHWXUQHG�E\�WKH�VWDWHPHQW��DQG�DOORFDWHV�WKH�DSSURSULDWH�DPRXQW�RI�VWRUDJH�

$IWHU�DOORFDWLQJ�WKH�;64/'$�[VTOGD��VHW�[VTOGD�!YHUVLRQ�WR�64/'$B9(56,21���DQG�VHW�
[VTOGDBVTOQ�WR�LQGLFDWH�WKH�QXPEHU�RI�;64/9$5�VWUXFWXUHV�DOORFDWHG�

:KHQ�isc_dsql_prepare()�LV�FDOOHG��LW�ILOOV�LQ�WKH�RWKHU�ILHOGV�RI�WKH�;64/'$�DQG�DOO�WKH�
;64/9$5V�ZLWK�LQIRUPDWLRQ�VXFK�DV�WKH�GDWDW\SH��OHQJWK��DQG�QDPH�RI�WKH�FRUUHVSRQGLQJ�
VHOHFW�OLVW�LWHPV�LQ�WKH�VWDWHPHQW��,W�ILOOV�LQ�[VTOGD�!VTOG�ZLWK�WKH�DFWXDO�QXPEHU�RI�VHOHFW�OLVW�
LWHPV�UHWXUQHG��,I�[VTOGD�!VTOG�LV�JUHDWHU�WKDQ�[VTOGD�!VTOQ��WKHQ�HQRXJK�URRP�LV�QRW�DOORFDWHG��
DQG�WKH�;64/'$�PXVW�EH�UHVL]HG�E\�IROORZLQJ�WKHVH�VWHSV�

�� 5HFRUG�WKH�FXUUHQW�YDOXH�RI�WKH�[VTOGD�!VTOG�

�� )UHH�WKH�VWRUDJH�SUHYLRXVO\�DOORFDWHG�IRU�[VTOGD�

�� 5HDOORFDWH�VWRUDJH�IRU�[VTOGD��WKLV�WLPH�VSHFLI\LQJ�WKH�FRUUHFW�QXPEHU��IURP�VWHS�
���LQ�WKH�DUJXPHQW�WR�;64/'$B/(1*7+�

�� 5HVHW�[VTOGD�!VTOG�DQG�[VTOGD�!YHUVLRQ�

�� ([HFXWH�isc_dsql_describe()�WR�ILOO�LQ�WKH�[VTOGD�ILHOGV�

Note ,I�WKH�SUHSDUHG�VWDWHPHQW�UHTXLUHV�LQSXW�SDUDPHWHU�YDOXHV��WKHQ�DQ�LQSXW�;64/'$�ZLOO�
QHHG�WR�EH�DOORFDWHG�DQG�ILOOHG�LQ�ZLWK�DSSURSULDWH�YDOXHV�SULRU�WR�FDOOLQJ�isc_dsql_execute()�
RU�isc_dsql_execute2()��<RX�FDQ�HLWKHU�DOORFDWH�DQG�GLUHFWO\�ILOO�LQ�DOO�WKH�ILHOGV�RI�WKH�LQSXW�
;64/'$��RU�\RX�FDQ�DOORFDWH�LW��FDOO�isc_dsql_describe_bind()�WR�JHW�LQIRUPDWLRQ�UHJDUGLQJ�
WKH�QXPEHU�DQG�W\SHV�RI�SDUDPHWHUV�UHTXLUHG��WKHQ�ILOO�LQ�DSSURSULDWH�YDOXHV�

([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�LOOXVWUDWHV�WKH�DOORFDWLRQ�RI�WKH�RXWSXW�;64/'$��DQG�D�FDOO�
WR�isc_dsql_prepare()�

#include <ibase.h>

ISC_STATUS status_vector[20];

XSQLDA *osqlda;

char *query =

"SELECT CITY, STATE, POPULATION FROM CITIES \

WHERE STATE = "NY" ORDER BY CITY DESCENDING";

osqlda = (XSQLDA *)malloc(XSQLDA_LENGTH(3);

osqlda->version = SQLDA_VERSION1;

osqlda->sqln = 3;
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isc_dsql_prepare(

status_vector,

&tr_handle, /* Set in previous isc_start_transaction() call. */

&stmt_handle,

/* Allocated previously by isc_dsql_allocate_statement()

or isc_dsql_alloc_statement2() call. */

0,

query,

1,

osqlda);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector);

return(1);

}

0RUH�FRPSOHWH�H[DPSOHV�VKRZLQJ�WKH�VXEVHTXHQW�H[HFXWLRQ�DQG�IHWFKLQJ�RI�UHVXOW�GDWD�DUH�
SURYLGHG�LQ�WKH�H[DPSOH�SURJUDPV�IRU�isc_dsql_execute()��isc_dsql_execute2()��DQG 
isc_dsql_fetch()�

5HWXUQ�9DOXH isc_dsql_prepare()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�VXFFHVV��
$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�VWDWXV�
YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBVWPWBKDQGOH��LVFBEDGBWUDQVBKDQGOH��RU�
DQRWKHU�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_dsql_describe()��isc_dsql_describe_bind()��isc_dsql_execute()��
isc_dsql_execute2()��isc_dsql_fetch()

)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�DQG�SRSXODWLQJ�WKH�;64/'$��VHH�´8QGHUVWDQGLQJ�WKH�
;64/'$µ�RQ�SDJH ���RI�&KDSWHU����´:RUNLQJ�ZLWK�'\QDPLF�64/�µ�
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isc_dsql_set_cursor_name()
'HILQHV�D�FXUVRU�QDPH�DQG�DVVRFLDWHV�LW�ZLWK�D�'64/�VWDWHPHQW�

6\QWD[ ISC_STATUS isc_dsql_set_cursor_name(

ISC_STATUS *status_vector,

isc_stmt_handle *stmt_handle,

char *cursor_name,

unsigned short type);

'HVFULSWLRQ isc_dsql_set_cursor_name()�GHILQHV�D�FXUVRU�QDPH�DQG�DVVRFLDWHV�LW�ZLWK�D�'64/�
VWDWHPHQW�KDQGOH�IRU�D�VWDWHPHQW�WKDW�UHWXUQV�PXOWLSOH�URZV�RI�GDWD��IRU�H[DPSOH��6(/(&7���
HIIHFWLYHO\�RSHQLQJ�WKH�FXUVRU�IRU�DFFHVV�

$�FXUVRU�LV�D�RQH�ZD\�SRLQWHU�LQWR�WKH�RUGHUHG�VHW�RI�URZV�UHWULHYHG�E\�D�VWDWHPHQW��$�FXUVRU�
LV�RQO\�QHHGHG�WR�SURFHVV�SRVLWLRQHG�83'$7(�DQG�'(/(7(�VWDWHPHQWV�PDGH�DJDLQVW�WKH�URZV�
UHWULHYHG�E\�isc_dsql_fetch()�IRU�6(/(&7�VWDWHPHQWV�WKDW�VSHFLI\�DQ�RSWLRQDO�)25�83'$7(�
2)�FODXVH�

Note ,Q�83'$7(�RU�'(/(7(�VWDWHPHQWV��WKH�FXUVRU�QDPH�FDQQRW�EH�VXSSOLHG�DV�D�SDUDPHWHU�
PDUNHU��"��

:KHQ�D�FXUVRU�LV�QR�ORQJHU�QHHGHG��FORVH�LW�ZLWK�WKH�'64/BFORVH�RSWLRQ�RI 
isc_dsql_free_statement()�

([DPSOH 7KH�IROORZLQJ�SVHXGR�FRGH�LOOXVWUDWHV�WKH�FDOOLQJ�VHTXHQFH�QHFHVVDU\�WR�H[HFXWH�DQ�83'$7(�
RU�'(/(7(�ZLWK�WKH�:+(5(�&855(17�2)�FODXVH�XVLQJ�D�FXUVRU�QDPH�HVWDEOLVKHG�DQG�
RSHQHG�ZLWK�isc_dsql_set_cursor_name()�

#include <ibase.h>

ISC_STATUS status_vector[20], fetch_stat;

isc_stmt_handle st_handle = NULL;

char *cursor = "S";

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

stmt_handle isc_stmt_handle * Pointer to a statement handle previously allocated with 
isc_dsql_allocate_statement() or 
isc_dsql_alloc_statement2(); the handle returns an error 
in status_vector if it is NULL

cursor_name char * String name of a cursor

type unsigned short Reserved for future use; set to NULL
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/* Allocate the statement handle st_handle. */

isc_dsql_allocate_statement(

status_vector,

&db, /* Database handle set by isc_attach_database() call. /*

&st_handle);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector);

return(1);

}

/* Set up an output XSQLDA osqlda here. */

/* Call isc_dsql_prepare() to prepare the SELECT statement. */

/* Set up an input XSQLDA, if needed, for the SELECT statement. */

/* Call isc_dsql_execute() to execute the SELECT statement. */

/* Set up an input XSQLDA (if needed) for the UPDATE or DELETE statement. */

/* Declare the cursor name, and associate it with st_handle. */

isc_dsql_set_cursor_name(

status_vector,

&st_handle, 

cursor, 0);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector);

return(1);

}

/* Fetch rows one by one, with the cursor pointing to each row as it is 

fetched, and execute an UPDATE or DELETE statement to update or delete the 

row pointed to by the cursor. */

while ((fetch_stat = isc_dsql_fetch(

status_vector, &st_handle, 1, osqlda)) == 0)

{

. . .

/* Update or delete the current row by executing an "UPDATE ...

WHERE CURRENT OF S" or "DELETE ... WHERE CURRENT OF S"

statement, where "S" is the name of the cursor declared in

isc_dsql_set_cursor_name(). */

}

5HWXUQ�9DOXH isc_dsql_set_cursor_name()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�
LQGLFDWHV�VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�
RI�WKH�VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�LVFBEDGBVWPWBKDQGOH��RU�
DQRWKHU�,QWHU%DVH�HUURU�FRGH�
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7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_dsql_fetch()��isc_dsql_free_statement()

isc_dsql_sql_info()
5HWXUQV�UHTXHVWHG�LQIRUPDWLRQ�DERXW�D�SUHSDUHG�'64/�VWDWHPHQW��

6\QWD[ ISC_STATUS isc_dsql_sql_info(

ISC_STATUS *status_vector,

isc_stmt_handle *stmt_handle,

unsigned short item_length,

char *items,

unsigned short buffer_length,

char *buffer);

'HVFULSWLRQ isc_dsql_sql_info()�UHWXUQV�UHTXHVWHG�LQIRUPDWLRQ�DERXW�D�VWDWHPHQW�SUHSDUHG�ZLWK�D�FDOO�
WR�isc_dsql_prepare()��7KH�PDLQ�DSSOLFDWLRQ�QHHG�IRU�WKLV�IXQFWLRQ�LV�WR�GHWHUPLQH�WKH�
VWDWHPHQW�W\SH�RI�DQ�XQNQRZQ�SUHSDUHG�VWDWHPHQW��IRU�H[DPSOH��D�VWDWHPHQW�HQWHUHG�E\�WKH�
XVHU�DW�UXQ�WLPH�

5HTXHVWHG�LQIRUPDWLRQ�FDQ�LQFOXGH�WKH�
g 6WDWHPHQW�W\SH�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

stmt_handle isc_stmt_handle * Pointer to a statement handle previously allocated with 
isc_dsql_allocate_statement() or 
isc_dsql_alloc_statement2(); the handle returns an error 
in status_vector if it is NULL

item_length unsigned short Number of bytes in the string of information items in items

items char * String of requested information items

buffer_length unsigned short Number of bytes in the result buffer, buffer

buffer char * User-provided buffer for holding returned data; must be large 
enough to hold the information requested
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g1XPEHU�RI�LQSXW�SDUDPHWHUV�UHTXLUHG�E\�WKH�VWDWHPHQW�
g1XPEHU�RI�RXWSXW�YDOXHV�UHWXUQHG�E\�WKH�VWDWHPHQW�
g'HWDLOHG�LQIRUPDWLRQ�UHJDUGLQJ�HDFK�LQSXW�SDUDPHWHU�RU�RXWSXW�YDOXH��LQFOXGLQJ�LWV�GDWDW\SH��
VFDOH��DQG�OHQJWK�

([DPSOH 7KH�IROORZLQJ�LOOXVWUDWHV�D�FDOO�WR�isc_dsql_sql_info()�WR�GHWHUPLQH�WKH�VWDWHPHQW�W\SH�RI�
WKH�VWDWHPHQW�ZKRVH�KDQGOH�LV�UHIHUHQFHG�E\�VWPW�

int statement_type;

int length;

char type_item[] = {isc_info_sql_stmt_type};

char res_buffer[8];

isc_dsql_sql_info(

status_vector,

&stmt,

/* Allocated previously by isc_dsql_allocate_statement() or 

isc_dsql_alloc_statement2() call. */

sizeof(type_item),

type_item,

sizeof(res_buffer),

res_buffer);

if (res_buffer[0] == isc_info_sql_stmt_type)

{

length = isc_vax_integer(buffer[1], 2);

statement_type = isc_vax_integer(buffer[3], length);

}

5HWXUQ�9DOXH isc_dsql_sql_info()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_dsql_describe_bind()��isc_dsql_describe()��isc_vax_integer()

)RU�PRUH�LQIRUPDWLRQ�DERXW�GHWHUPLQLQJ�XQNQRZQ�VWDWHPHQW�W\SHV�DW�UXQ�WLPH��VHH�
´'HWHUPLQLQJ�DQ�XQNQRZQ�VWDWHPHQW�W\SH�DW�UXQWLPHµ�RQ�SDJH ���RI�&KDSWHU����´:RUNLQJ�
ZLWK�'\QDPLF�64/�µ�
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isc_encode_date()
7UDQVODWHV�D�GDWH�IURP�WKH�&�WP�IRUPDW�WR�,QWHU%DVH�,6&B48$'�IRUPDW�SULRU�WR�LQVHUWLQJ�RU�
XSGDWLQJ�D�'$7(�YDOXH�LQ�D�WDEOH�

6\QWD[ void isc_encode_date(

void *tm_date,

ISC_QUAD *ib_date);

'HVFULSWLRQ isc_encode_date()�WUDQVODWHV�D�GDWH�LQ�D�&�WLPH�VWUXFWXUH�LQWR�DQ�,6&B48$'�IRUPDW�LQWHUQDO�
WR�,QWHU%DVH��7KLV�FDOO�LV�XVHG�SULRU�WR�ZULWLQJ�'$7(�GDWD�WR�D�WDEOH�WR�JXDUDQWHH�WKDW�WKH�GDWH�
LV�LQ�D�IRUPDW�UHFRJQL]HG�E\�,QWHU%DVH�

8VH�WKH�isc_dsql�IDPLO\�RI�$3,�FDOOV�WR�LQVHUW�RU�XSGDWH�'$7(�GDWD�IURP�WKH�,6&B48$'�
VWUXFWXUH�LQ�D�WDEOH�

([DPSOH 7KH�IROORZLQJ�FRGH�IUDJPHQW�LOOXVWUDWHV�GHFODULQJ�WLPH�VWUXFWXUHV�DQG�FDOOLQJ�
isc_encode_date()�WR�WUDQVODWH�D�&�WLPH�IRUPDW�LQWR�DQ�,QWHU%DVH�GDWH�IRUPDW�SULRU�WR�
LQVHUWLQJ�RU�XSGDWLQJ�D�WDEOH�

#include <time.h>

#include <ibase.h>

. . .

struct tm hire_time;

ISC_QUAD hire_date;

. . .

/* Store date info into the tm struct here. */

. . .

isc_encode_date(&hire_time, &hire_date);

/* Now use a DSQL INSERT or UPDATE statement to move the date into a DATE 

column. */

5HWXUQ�9DOXH 1RQH�

6HH�$OVR isc_decode_date()

Parameter Type Description

tm_date void * Pointer to a C tm structure

ib_date ISC_QUAD * Pointer to an eight-byte ISC_QUAD structure containing a date in 
InterBase format
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isc_event_block()
$OORFDWHV�WZR�HYHQW�SDUDPHWHU�EXIIHUV��(3%V��IRU�VXEVHTXHQW�XVH�ZLWK�RWKHU�$3,�HYHQW�FDOOV�

6\QWD[ long isc_event_block(

char **event_buffer,

char **result_buffer,

unsigned short id_count,

. . .);

'HVFULSWLRQ isc_event_block()�PXVW�EH�FDOOHG�EHIRUH�DQ\�RWKHU�HYHQW�IXQFWLRQV��,W�
g $OORFDWHV�WZR�HYHQW�SDUDPHWHU�EXIIHUV�RI�WKH�VDPH�VL]H��DQG�VWRUHV�WKHLU�DGGUHVVHV�LQWR�WKH�
FKDUDFWHU�SRLQWHUV�DGGUHVVHG�E\�HYHQWBEXIIHU�DQG�UHVXOWBEXIIHU�

g 6WRUHV�LQWR�WKH�EXIIHU�UHIHUHQFHG�E\�HYHQWBEXIIHU�WKH�QDPHV�DQG�HYHQW�FRXQWV�IRU�HDFK�RI�WKH�
VSHFLILHG�HYHQWV��7KH�QDPHV�DUH�WKH�RQHV�WKDW�DSSHDU�DV�WKH�ILQDO�DUJXPHQWV�WR�
isc_event_block()��7KH�HYHQW�FRXQWV�DUH�LQLWLDOL]HG�WR�]HUR�DQG�DUH�XVHG�WR�VSHFLI\�KRZ�
PDQ\�WLPHV�HDFK�HYHQW�KDV�EHHQ�SRVWHG�SULRU�WR�HDFK�ZDLW�IRU�HYHQWV�WR�RFFXU�

g 5HWXUQV�WKH�OHQJWK��LQ�E\WHV��RI�WKH�EXIIHUV�

7KH�EXIIHUV��DQG�WKHLU�OHQJWKV��DUH�XVHG�LQ�VXEVHTXHQW�FDOOV�WR�WKH�IXQFWLRQV�
isc_wait_for_event()��isc_que_events()��DQG�isc_event_counts()��HYHQWBEXIIHU�LV�XVHG�WR�
LQGLFDWH�WKH�HYHQWV�RI�LQWHUHVW��DQG�WR�KROG�WKH�FRXQWV�LQ�HIIHFW�EHIRUH�D�ZDLW�IRU�RQH�RI�WKH�
HYHQWV��$IWHU�DQ�HYHQW�LV�SRVWHG��UHVXOWBEXIIHU�LV�ILOOHG�LQ�H[DFWO\�DV�HYHQWBEXIIHU��H[FHSW�WKDW�WKH�
HYHQW�FRXQWV�DUH�XSGDWHG��isc_event_counts()�LV�WKHQ�FDOOHG�WR�GHWHUPLQH�ZKLFK�HYHQWV�ZHUH�
SRVWHG�EHWZHHQ�WKH�WLPH�WKH�FRXQWV�ZHUH�VHW�LQ�HYHQWBEXIIHU��DQG�WKH�WLPH�WKH�FRXQWV�DUH�VHW�LQ�
UHVXOWBEXIIHU�

([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�LOOXVWUDWHV�D�FDOO�WR�isc_event_block()�

Parameter Type Description

event_buffer char ** Address of a character pointer; this function allocates and 
initializes an event parameter buffer and stores its address into 
the character pointer

result_buffer char ** Address of a character pointer; this function allocates an event 
parameter buffer, and stores its address into the character 
pointer

id_count unsigned short Number of event identifier strings that follow

… char * Up to 15 null-terminated and comma-separated strings that 
each name an event
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#define number_of_stocks 3;

char *event_buffer, *result_buffer;

long length;

length = isc_event_block(

&event_buffer,

&result_buffer,

number_of_stocks,

"DEC", "HP", "SUN");

5HWXUQ�9DOXH isc_event_block()�UHWXUQV�D�QXPEHU�WKDW�LV�WKH�VL]H��LQ�E\WHV��RI�HDFK�HYHQW�SDUDPHWHU�
EXIIHU�LW�DOORFDWHV�

6HH�$OVR isc_event_counts()��isc_que_events()��isc_wait_for_event()

isc_event_counts()
&RPSDUHV�HYHQW�SDUDPHWHU�EXIIHUV��(3%V��WR�GHWHUPLQH�ZKLFK�HYHQWV�KDYH�EHHQ�SRVWHG��DQG�
SUHSDUHV�WKH�HYHQW�SDUDPHWHU�EXIIHUV�IRU�WKH�QH[W�FDOO�WR�isc_que_events()�RU 
isc_wait_for_event()�

6\QWD[ void isc_event_counts(

ISC_STATUS *status_vector,

short buffer_length,

char *event_buffer,

char *result_buffer);

Parameter Type Description

status_vector long * Pointer to the status vector, which is used to store the differences 
in event counts for each corresponding event in event_buffer and 
result_buffer

buffer_length short Length of the event parameter buffers, returned by the 
isc_event_block() call that allocated them

event_buffer char * Pointer to the event parameter buffer that specifies the event 
counts prior to the previous call to isc_wait_for_event() or 
isc_que_events()

result_buffer char * Pointer to the event parameter buffer filled in as a result of 
posting an event
274 INTERBASE 5



USING FUNCTION DEFINITIONS
'HVFULSWLRQ isc_event_counts()�FRPSDUHV�WKH�HYHQW�FRXQWV�LQ�WKH�HYHQW�SDUDPHWHU�EXIIHUV��HYHQWBEXIIHU�
DQG�UHVXOWBEXIIHU��DQG�VHWV�XS�WR�WKH�ILUVW����HOHPHQWV�RI�VWDWXVBDUUD\�WR�FRQWDLQ�WKH�GLIIHUHQFHV��
,W�WKHQ�PRGLILHV�HYHQWBEXIIHU�WR�FRQWDLQ�WKH�VDPH�HYHQW�FRXQWV�DV�UHVXOWBEXIIHU�LQ�SUHSDUDWLRQ�
IRU�WKH�QH[W�FDOO�WR�HLWKHU�isc_wait_for_event() RU isc_que_events()�

7KH�FRXQWV�LQ�HYHQWBEXIIHU�VSHFLI\�KRZ�PDQ\�WLPHV�HDFK�HYHQW�KDG�EHHQ�SRVWHG�VLQFH�WKH�
SUHYLRXV�FDOO�WR�isc_event_wait() RU isc_que_events()��7KH�FRXQWV�LQ�UHVXOWBEXIIHU�HTXDO�WKH�
YDOXHV�LQ�HYHQWBEXIIHU�SOXV�WKH�QXPEHU�RI�DGGLWLRQDO�WLPHV�DQ�HYHQW�LV�SRVWHG�DIWHU�WKH�FXUUHQW�
FDOO�WR�isc_event_wait()�RU�isc_que_events()��,I�DQ�HYHQW�LV�SRVWHG�DIWHU�D�FDOO�WR�HLWKHU�RI�
WKHVH�IXQFWLRQV��LWV�FRXQW�LV�JUHDWHU�LQ�UHVXOWBEXIIHU�WKDQ�LQ�HYHQWBEXIIHU��2WKHU�HYHQW�FRXQWV�PD\�
DOVR�EH�JUHDWHU�EHFDXVH�DQ�HYHQW�PD\�KDYH�EHHQ�SRVWHG�EHWZHHQ�FDOOV�WR�HLWKHU�RI�WKHVH�
IXQFWLRQV��7KH�YDOXHV�LQ�VWDWXVBDUUD\�DUH�WKH�GLIIHUHQFHV�LQ�YDOXHV�EHWZHHQ�HYHQWBEXIIHU�DQG�
UHVXOWBEXIIHU��7KLV�PHFKDQLVP�RI�FRPSDULQJ�DOO�WKH�FRXQWV�HQVXUHV�WKDW�QR�HYHQW�SRVWLQJV�DUH�
PLVVHG�

([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�LOOXVWUDWHV�WKH�VHW�XS�DQG�ZDLWLQJ�RQ�DQ\�RI�WKH�HYHQWV�
QDPHG�´'(&µ��´+3µ��RU�´681µ��WKHQ�FDOOLQJ�isc_event_counts()�WR�GHWHUPLQH�ZKLFK�
HYHQWV�KDYH�EHHQ�SRVWHG�

#include <ibase.h>

#define number_of_stocks 3;

char *event_buffer, *result_buffer;

ISC_STATUS status_vector[20];

char *event_names[] = {"DEC", "HP", "SUN"};

long length;

int i;

length = isc_event_block(

&event_buffer,

&result_buffer,

number_of_stocks,

"DEC", "HP", "SUN");

isc_wait_for_event(

status_vector,

&database_handle, /* Set by previous isc_attach_database(). */

length, /* Returned from isc_event_block(). */

event_buffer,

result_buffer);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector); /* Display error message. */ 

return(1);
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}

isc_event_counts(

status_vector,

(short) length,

event_buffer,

result_buffer);

for (i=0; i<number_of_stocks; i++)

if (status_vector[i])

{

/* The event has been posted. Do whatever is appropriate, for 

example,

 initiating a buy or sell order. */

;

}

5HWXUQ�9DOXH 1RQH�

6HH�$OVR isc_que_events()��isc_wait_for_event()

isc_expand_dpb()
'\QDPLFDOO\�EXLOGV�RU�H[SDQGV�D�GDWDEDVH�SDUDPHWHU�EXIIHU��'3%��WR�LQFOXGH�GDWDEDVH�
SDUDPHWHUV�

6\QWD[ void isc_expand_dpb(

char **dpb,

unsigned short *dpb_size,

. . .);

Parameter Type Description

dpb char ** Pointer to an existing DPB

dpb_size unsigned short * Pointer to the current size, in bytes, of the DPB

… char * Pointers to items to insert into the expanded DPB
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'HVFULSWLRQ isc_expand_dpb()�EXLOGV�RU�H[SDQGV�D�'3%�G\QDPLFDOO\��,WV�PDLQ�XVH�LV�WR�VLPSOLI\�WKH�
EXLOGLQJ�RI�WKH�'3%�SULRU�WR�D�FDOO�WR�isc_attach_database()��RU�WR�DOORZ�DQ�HQG�XVHU�WR�
VXSSO\�D�XVHU�QDPH�DQG�SDVVZRUG�FRPELQDWLRQ�DW�UXQ�WLPH��,Q�PDQ\�FDVHV��WKH�'3%�PXVW�EH�
FRQVWUXFWHG�SURJUDPPDWLFDOO\��EXW�isc_expand_dpb()�HQDEOHV�DQ�DSSOLFDWLRQ�WR�SDVV�XVHU�
QDPHV��SDVVZRUG��PHVVDJH�ILOH��DQG�FKDUDFWHU�VHW�SDUDPHWHUV�WR�WKH�IXQFWLRQ��ZKLFK�WKHQ�
DGGV�WKHP�WR�DQ�H[LVWLQJ�'3%�

$�SRLQWHU�WR�D�SUHYLRXVO\�DOORFDWHG�DQG�LQLWLDOL]HG�'3%�PXVW�EH�SDVVHG�WR isc_expand_dpb()�
DORQJ�ZLWK�D�SRLQWHU�WR�D�YDULDEOH�FRQWDLQLQJ�WKH�FXUUHQW�VL]H�RI�WKH�'3%�ZKHQ�WKLV�IXQFWLRQ�
LV�FDOOHG��,I�WKH�VSDFH�DOORFDWHG�IRU�WKH�'3%�LV�QRW�ODUJH�HQRXJK�IRU�WKH�SDUDPHWHUV�SDVVHG�WR�
isc_expand_dpb()��WKHQ�WKH�IXQFWLRQ�UHDOORFDWHV�D�ODUJHU�'3%��SUHVHUYLQJ�LWV�FXUUHQW�
FRQWHQWV��DQG�DGGV�WKH�QHZ�SDUDPHWHUV�

7R�HQVXUH�SURSHU�PHPRU\�PDQDJHPHQW��DSSOLFDWLRQV�WKDW�FDOO�isc_expand_dpb()�VKRXOG�
DOZD\V�DOORFDWH�'3%V�ODUJH�HQRXJK�WR�KROG�DOO�DQWLFLSDWHG�SDUDPHWHUV�

([DPSOH 7KH�IROORZLQJ�FRGH�FDOOV�isc_expand_dpb()�WR�FUHDWH�D�'3%��WKHQ�DWWDFKHV�WR�D�GDWDEDVH�
XVLQJ�WKH�QHZO\�FUHDWHG�'3%��XVHUBQDPH�DQG�XVHUBSDVVZRUG�DUH�DVVXPHG�WR�EH�YDULDEOHV�ZKRVH�
YDOXHV�KDYH�EHHQ�ILOOHG�LQ��IRU�H[DPSOH��DIWHU�DVNLQJ�WKH�XVHU�WR�VSHFLI\�WKH�QDPH�DQG�
SDVVZRUG�WR�EH�XVHG�

#include <ibase.h>

char *dpb;

ISC_STATUS status_vector[20];

isc_db_handle handle = NULL;

short dpb_length;

/* Build the database parameter buffer. */

dpb = (char *) malloc(50);

dpb_length = 0;

isc_expand_dpb(&dpb, &dpb_length, isc_dpb_user_name, user_name, 

isc_dpb_password, user_password, NULL);

isc_attach_database(

status_vector,

0,

"employee.db",

&handle,

dpb_length,

dpb_buffer);

if (status_vector[0] == 1 && status_vector[1])

{

/* An error occurred. */
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isc_print_status(status_vector);

return(1);

}

5HWXUQ�9DOXH 1RQH�

6HH�$OVR isc_attach_database()

isc_get_segment()
5HDGV�D�VHJPHQW�IURP�DQ�RSHQ�%ORE�

6\QWD[ ISC_STATUS isc_get_segment(

ISC_STATUS *status_vector,

isc_blob_handle *blob_handle,

unsigned short *actual_seg_length,

unsigned short seg_buffer_length,

char *seg_buffer);

'HVFULSWLRQ isc_get_segment() rHDGV�D�%ORE�VHJPHQW�IURP�D�SUHYLRXVO\�RSHQHG�%ORE��<RX�FDQ�VHW�WKH 
VHJBEXIIHUBOHQJWK SDUDPHWHU�WR�D�VL]H�WKDW�LV�HIILFLHQW�IRU�D�SDUWLFXODU�W\SH�RI�%ORE�GDWD��)RU�
H[DPSOH��LI�\RX�DUH�UHDGLQJ�%ORE�GDWD�IURP�D�WH[W�ILOH��\RX�PLJKW�VHW�WKH�VHJPHQW�EXIIHU�
OHQJWK�WR�����WR�WDNH�DGYDQWDJH�RI�WKH����WR����FKDUDFWHU�OLQH�OHQJWKV�WKDW�DUH�FRPPRQ�LQ�WH[W�
ILOHV��%\�SHULRGLFDOO\�FKHFNLQJ�WKH�YDOXH�RI�WKH�DFWXDO�VHJPHQW�OHQJWK�LQ�\RXU�ORRS��\RX�FDQ�
GHWHUPLQH�DQ�HQG�RI�OLQH�RU�HQG�RI�ILOH�FRQGLWLRQ�

%HIRUH�UHDGLQJ�DQ\�SDUW�RI�D�%ORE��\RX�PXVW�RSHQ�WKH�%ORE�ZLWK�D�FDOO�WR isc_open_blob2()� 
isc_get_segment()�EHKDYHV�GLIIHUHQWO\�GHSHQGLQJ�RQ�ZKLFK�FDOO�SUHFHGHV�LW��,I�WKH�PRVW�
UHFHQW�FDOO�LV�WR�isc_open_blob2()��WKHQ�D�FDOO�WR isc_get_segment()�UHDGV�WKH�ILUVW�VHJPHQW�
LQ�WKH�%ORE��,I�WKH�PRVW�UHFHQW�FDOO�LV�WR isc_get_segment()��WKHQ�LW�UHDGV�WKH�QH[W�VHJPHQW��

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

blob_handle isc_blob_handle * Pointer to the handle of the Blob you want to read.

actual_seg_length unsigned short * Pointer to the actual segment length that InterBase 
reads into the buffer; useful if the segment length is 
shorter than the buffer length

seg_buffer_length unsigned short Length of the segment buffer

seg_buffer char * Pointer to the segment buffer
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,I�%ORE�ILOWHUV�DUH�VSHFLILHG�ZKHQ�D�%ORE�LV�RSHQHG��WKHQ�HDFK�VHJPHQW�UHWULHYHG�E\�
isc_get_segment()�LV�ILOWHUHG�RQ�UHDG�

Note %ORE�ILOWHUV�DUH�QRW�VXSSRUWHG�RQ�1HW:DUH�

<RX�FDQ�UHDG�ELWPDSV�DQG�RWKHU�ELQDU\�ILOHV�GLUHFWO\��ZLWKRXW�ILOWHULQJ��XQOHVV�\RX�LQWHQG�WR�
FKDQJH�IURP�RQH�IRUPDW�WR�DQRWKHU��VD\�IURP �*(0�WR��%03��<RX�FDQ�DOVR�VWRUH�FRPSUHVVHG�
ELWPDSV�GLUHFWO\�LQ�D�GDWDEDVH��LQ�IRUPDWV�VXFK�DV��-3*��-3(*����%03��:LQGRZV�QDWLYH�
ELWPDSV���RU��*,)��&RPSX6HUYH�*UDSKLF�,QWHUFKDQJH�)RUPDW���1R�ILOWHULQJ�LV�UHTXLUHG��

<RX�FDQ�VWRUH�ELWPDSV�LQ�D�GDWDEDVH�LQ�URZ�PDMRU�RU�FROXPQ�PDMRU�RUGHU�

,I�WKH�EXIIHU�LV�QRW�ODUJH�HQRXJK�WR�KROG�WKH�HQWLUH�FXUUHQW�VHJPHQW��WKH�IXQFWLRQ�UHWXUQV�
LVFBVHJPHQW��DQG�WKH�QH[W�FDOO�WR�isc_get_segment()�JHWV�WKH�QH[W�FKXQN�RI�WKH�RYHUVL]HG�
VHJPHQW�UDWKHU�WKDQ�JHWWLQJ�WKH�QH[W�VHJPHQW�

:KHQ�isc_get_segment()�UHDGV�WKH�ODVW�VHJPHQW�RI�WKH�%ORE��WKH�IXQFWLRQ�UHWXUQV�WKH�FRGH�
LVFBVHJVWUBHRI�

)RU�PRUH�LQIRUPDWLRQ�DERXW�UHDGLQJ�GDWD�IURP�D�%ORE��VHH�&KDSWHU����´:RUNLQJ�ZLWK�%ORE�
'DWD�µ

([DPSOH 7KH�IROORZLQJ�FDOO�JHWV�D�VHJPHQW�IURP�RQH�%ORE�DQG�ZULWHV�LW�WR�DQRWKHU�

get_status = isc_get_segment(status, &from_blob, &seg_len, 80, buffer);

if (status[0] == 1 && status[1])

{

isc_print_status(status);

return(1);

}

if (get_status != isc_segstr_eof)

write_status = isc_put_segment(status, &to_blob, seg_len, buffer);

if (status[0] == 1 && status[1])

{

isc_print_status(status);

return(1);

}

5HWXUQ�9DOXH isc_get_segment()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�VXFFHVV��
LVFBVHJPHQW�LQGLFDWHV�WKH�EXIIHU�LV�QRW�ODUJH�HQRXJK�WR�KROG�WKH�HQWLUH�FXUUHQW�VHJPHQW��WKH�
QH[W�FDOO�WR�isc_get_segment()�JHWV�WKH�QH[W�FKXQN�RI�WKH�RYHUVL]HG�VHJPHQW�UDWKHU�WKDQ�
JHWWLQJ�WKH�QH[W�VHJPHQW��LVFBVHJVWUBHRI�LQGLFDWHV�WKDW�WKH�ODVW�VHJPHQW�RI�WKH�%ORE�KDV�EHHQ�
UHDG��$Q\�RWKHU�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�
WKH�VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�
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7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_create_blob2()��isc_open_blob2()��isc_put_segment()

isc_interprete()
([WUDFWV�WKH�WH[W�IRU�DQ�,QWHU%DVH�HUURU�PHVVDJH�IURP�WKH�HUURU�VWDWXV�YHFWRU�WR�D�XVHU�GHILQHG�
EXIIHU�

6\QWD[ ISC_STATUS isc_interprete(

char *buffer,

ISC_STATUS **status_vector);

'HVFULSWLRQ *LYHQ�ERWK�WKH�ORFDWLRQ�RI�D�VWRUDJH�EXIIHU�DOORFDWHG�LQ�D�SURJUDP��DQG�WKH�DGGUHVV�RI�WKH�
VWDWXV�YHFWRU��isc_interprete()�EXLOGV�DQ�HUURU�PHVVDJH�VWULQJ�IURP�WKH�LQIRUPDWLRQ�LQ�WKH�
VWDWXV�YHFWRU��SXWV�WKH�IRUPDWWHG�VWULQJ�LQ�WKH�EXIIHU�ZKHUH�WKH�SURJUDP�FDQ�PDQLSXODWH�LW��
DQG�DGYDQFHV�WKH�VWDWXV�YHFWRU�SRLQWHU�WR�WKH�VWDUW�RI�WKH�QH[W�FOXVWHU�RI�HUURU�PHVVDJH�
LQIRUPDWLRQ��)RU�H[DPSOH��\RX�PLJKW�GHFODUH�DQ�HUURU�VWULQJ�EXIIHU��FDOO�isc_interprete()�WR�
UHWULHYH�WKH�ILUVW�HUURU�PHVVDJH�DQG�LQVHUW�WKH�PHVVDJH�LQWR�WKH�EXIIHU��ZULWH�WKH�EXIIHU�WR�D�
ORJ�ILOH��WKHQ�SHHN�DW�WKH�QH[W�FOXVWHU�WR�VHH�LI�LW�FRQWDLQV�PRUH�HUURU�LQIRUPDWLRQ�

isc_interprete()�UHWULHYHV�DQG�IRUPDWV�D�VLQJOH�PHVVDJH�HDFK�WLPH�LW�LV�FDOOHG��:KHQ�DQ�HUURU�
RFFXUV��KRZHYHU��WKH�VWDWXV�YHFWRU�XVXDOO\�FRQWDLQV�PRUH�WKDQ�RQH�HUURU�PHVVDJH��7R�UHWULHYH�
DOO�UHOHYDQW�HUURU�PHVVDJHV��\RX�PXVW�PDNH�UHSHDWHG�FDOOV�WR�isc_interprete()�XQWLO�QR�PRUH�
PHVVDJHV�DUH�UHWXUQHG�

Note 'R�QRW�SDVV�WKH�DGGUHVV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��EHFDXVH�HDFK�WLPH�
isc_interprete()�LV�FDOOHG��LW�PRGLILHV�WKH�SRLQWHU�WR�WKH�VWDWXV�YHFWRU�WR�SRLQW�WR�WKH�VWDUW�RI�
WKH�QH[W�DYDLODEOH�PHVVDJH�

7R�GLVSOD\�DOO�HUURU�PHVVDJHV�RQ�WKH�VFUHHQ�LQVWHDG�RI�WR�D�EXIIHU��XVH�isc_print_status()�

([DPSOH 7KH�IROORZLQJ�FRGH�GHFODUHV�D�PHVVDJH�EXIIHU��D�VWDWXV�YHFWRU��DQG�D�SRLQWHU�WR�WKH�YHFWRU��
WKHQ�LOOXVWUDWHV�KRZ�UHSHDWHG�FDOOV�DUH�PDGH�WR�isc_interprete()�WR�VWRUH�DOO�PHVVDJHV�LQ�WKH�
EXIIHU�

Parameter Type Description

buffer char * Application buffer for storing an InterBase error message

status_vector ISC_STATUS ** Pointer to a pointer to the error status vector
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#include <ibase.h>

char msg[512];

ISC_STATUS status_vector[20];

long *pvector; /* Pointer to pointer to status vector. */

FILE *efile; /* Code fragment assumes this points to an open file. */

. . .

pvector = status_vector; /* (Re)set to start of status vector. */

isc_interprete(msg, &pvector); /* Retrieve first message. */

fprintf(efile, "%s\n", msg); /* Write buffer to log file. */

msg[0] = ’-’; /* Append leading hyphen to secondary messages. */

while(isc_interprete(msg + 1,&pvector)) /* More messages? */

{

fprintf(efile, "%s\n", msg); /* If so, write them, too. */

}

fclose(efile);

. . .

5HWXUQ�9DOXH ,I�VXFFHVVIXO��isc_interprete()�UHWXUQV�WKH�OHQJWK�RI�WKH�HUURU�PHVVDJH�VWULQJ�LW�VWRUHV�LQ�
EXIIHU��,W�DOVR�DGYDQFHV�WKH�VWDWXV�YHFWRU�SRLQWHU�WR�WKH�VWDUW�RI�WKH�QH[W�FOXVWHU�RI�HUURU�
PHVVDJH�LQIRUPDWLRQ�

,I�WKHUH�DUH�QR�PRUH�PHVVDJHV�LQ�WKH�VWDWXV�YHFWRU��RU�LI isc_interprete()�FDQQRW�LQWHUSUHW�WKH�
QH[W�PHVVDJH��LW�UHWXUQV���

6HH�$OVR isc_print_sqlerror()��isc_print_status()��isc_sqlcode()��isc_sql_interprete()
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isc_modify_user( )
0RGLILHV�D�XVHU�UHFRUG�IURP�WKH�SDVVZRUG�GDWDEDVH��LVF��JGE�

6\QWD[ ISC_STATUS isc_modify_user(

ISC_STATUS *status

USER_SEC_DATA *user_sec_data);

'HVFULSWLRQ 7KH�WKUHH�VHFXULW\�IXQFWLRQV��isc_add_user()��isc_delete_user()��DQG�isc_modify_user()�
PLUURU�IXQFWLRQDOLW\�WKDW�LV�DYDLODEOH�LQ�WKH�gsec�FRPPDQG�OLQH�XWLOLW\��isc_modify_user()�
PRGLILHV�D�UHFRUG�IURP�LVF��JGE��,QWHU%DVH·V�SDVVZRUG�GDWDEDVH�

$W�D�PLQLPXP��\RX�PXVW�SURYLGH�WKH�XVHU�QDPH��$Q\�DGGLWLRQDO�XVHU�LQIRUPDWLRQ�WKDW�\RX�
VXSSO\��VXFK�DV�ILUVW�QDPH��ODVW�QDPH��RU�SDVVZRUG��RYHUZULWHV�WKH�LQIRUPDWLRQ�WKDW�LV�DOUHDG\�
LQ�LVF��JGE��

,I�WKH�VHUYHU�LV�QRW�ORFDO��\RX�PXVW�SURYLGH�ERWK�D�VHUYHU�QDPH�DQG�D�SURWRFRO��9DOLG�FKRLFHV�
IRU�WKH�SURWRFRO�ILHOG�DUH�VHFBSURWRFROBWFSLS��VHFBSURWRFROBQHWEHXL��VHFBSURWRFROBVS[��DQG�
VHFBSURWRFROBORFDO�

,QWHU%DVH�UHDGV�WKH�VHWWLQJV�IRU�WKH�,6&B86(5�DQG�,6&B3$66:25'�HQYLURQPHQW�YDULDEOHV�LI�
\RX�GR�QRW�SURYLGH�D�'%$�XVHU�QDPH�DQG�SDVVZRUG��

7KH�GHILQLWLRQ�IRU�WKH�86(5B6(&B'$7$�VWUXFW�LQ�LEDVH�K�LV�DV�IROORZV�

typedef struct {

short  sec_flags; /* which fields are specified */

int    uid;     /* the user’s id */

int    gid;      /* the user’s group id */

int    protocol; /* protocol to use for connection */

char   *server;  /* server to administer */

char   *user_name; /* the user’s name */

char   *password; /* the user’s password */

char   *group_name; /* the group name */

char   *first_name; /* the user’s first name */

char   *middle_name; /* the user’s middle name */

char   *last_name; /* the user’s last name */

char   *dba_user_name; /* the dba user name */

Parameter Type Description

status vector ISC_STATUS * Pointer to the error status vector

user_sec_data USER_SEC_DATA * Pointer to a struct that is defined in ibase.h
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char   *dba_password; /* the dba password */

} USER_SEC_DATA;

:KHQ�\RX�SDVV�WKLV�VWUXFW�WR�RQH�RI�WKH�WKUHH�VHFXULW\�IXQFWLRQV��\RX�FDQ�WHOO�LW�ZKLFK�ILHOGV�
\RX�KDYH�VSHFLILHG�E\�GRLQJ�D�ELWZLVH�25�RI�WKH�IROORZLQJ�YDOXHV��ZKLFK�DUH�GHILQHG�LQ�LEDVH�K�

sec_uid_spec                0x01

sec_gid_spec                0x02

sec_server_spec             0x04

sec_password_spec           0x08

sec_group_name_spec         0x10

sec_first_name_spec         0x20

sec_middle_name_spec        0x40

sec_last_name_spec          0x80

sec_dba_user_name_spec      0x100

sec_dba_password_spec 0x200

1R�ELW�YDOXHV�DUH�DYDLODEOH�IRU�XVHU�QDPH�DQG�SDVVZRUG��VLQFH�WKH\�DUH�UHTXLUHG�

7KH�IROORZLQJ�HUURU�PHVVDJHV�H[LVW�IRU�WKLV�IXQFWLRQ�

Code Value Description

isc_usrname_too_long 335544747 The user name passed in is greater than 31 bytes

isc_password_too_long 335544748 The password passed in is longer than 8 bytes

isc_usrname_required 335544749 The operation requires a user name

isc_password_required 335544750 The operation requires a password

isc_bad_protocol 335544751 The protocol specified is invalid

isc_dup_usrname_found 335544752 The user name being added already exists in the security 
database.

isc_usrname_not_found 335544753 The user name was not found in the security database

isc_error_adding_sec_record 335544754 An unknown error occurred while adding a user

isc_error_deleting_sec_record 335544755 An unknown error occurred while deleting a user

isc_error_modifying_sec_record 335544756 An unknown error occurred while modifying a user

isc_error_updating_sec_db 335544757 An unknown error occurred while updating the security 
database

TABLE 12.19 Error messages for user security functions
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([DPSOH 7KH�IROORZLQJ�H[DPSOH�PRGLILHV�LVF��JGE�WR�FKDQJH�WKH�SDVVZRUG�IRU�WKH�XVHU�6RFNV��XVLQJ�
WKH�ELWZLVH�25�WHFKQLTXH�IRU�SDVVLQJ�YDOXHV�IURP�WKH�86(5B6(&B'$7$�VWUXFW�

{

ISC_STATUS status[20];

USER_SEC_DATA sec;

sec.server = "kennel";

sec.dba_user_name = "sysdba";

sec.dba_password = "masterkey";

sec.protocol = sec_protocol_tcpip;

sec.user_name = "socks";

sec.password = "feed_me!"; /* Note: do not hardcode passwords */

sec.sec_flags = sec_server_spec 

| sec_password_spec 

| sec_dba_user_name_spec 

| sec_dba_password_spec; 

isc_add_user(status, &sec);

/* check status for errors */

if (status[0] == 1 && status[1])

{

switch (status[1]) {

case isc_usrname_too_long:

printf("Security database cannot accept long user names\n");

break;

...

}

}

}

5HWXUQ�9DOXH isc_modify_user()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�VXFFHVV��
$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��6HH�WKH�´'HVFULSWLRQµ�VHFWLRQ�IRU�WKLV�IXQFWLRQ�IRU�D�OLVW�
RI�HUURU�FRGHV��)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����
´+DQGOLQJ�(UURU�&RQGLWLRQV�µ

6HH�$OVR isc_add_user()��isc_delete_user()
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isc_open_blob2()
2SHQV�DQ�H[LVWLQJ�%ORE�IRU�UHWULHYDO�DQG�RSWLRQDO�ILOWHULQJ�

6\QWD[ ISC_STATUS isc_open_blob2(

ISC_STATUS *status_vector,

isc_db_handle *db_handle,

isc_tr_handle *trans_handle,

isc_blob_handle *blob_handle,

ISC_QUAD *blob_id,

short bpb_length,

char *bpb_address);

'HVFULSWLRQ isc_open_blob2() RSHQV�DQ�H[LVWLQJ�%ORE�IRU�UHWULHYDO�DQG�RSWLRQDO�ILOWHULQJ�IURP�RQH�%ORE�
VXEW\SH�WR�DQRWKHU�

Note 8VLQJ�%ORE�ILOWHUV�LV�QRW�VXSSRUWHG�RQ�1HW:DUH�

,QSXW�DQG�RXWSXW�%ORE�ILOWHU�W\SHV�DUH�SDVVHG�WR�isc_open_blob2()�DV�VXEW\SH�LQIRUPDWLRQ�
LQ�D�SUHYLRXVO\�SRSXODWHG�%3%��SRLQWHG�WR�E\�ESEBDGGUHVV��,I�%ORE�ILOWHUV�DUH�QRW�QHHGHG�RU�
FDQQRW�EH�XVHG��D�%3%�LV�QRW�QHHGHG��SDVV���IRU�ESEBOHQJWK�DQG�18//�IRU�ESEBDGGUHVV�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database()

db_handle returns an error in status_vector if it is NULL

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set by a 
previous isc_start_transaction() call; trans_handle returns 
an error if NULL

blob_handle isc_blob_handle * Pointer to the Blob handle, which must be NULL when you 
make this call

blob_id ISC_QUAD * Pointer to the 64-bit system-defined Blob ID, which is stored 
in a field in the table and points to the first segment of the 
Blob or to a page of pointers to Blob fragments

bpb_length short Length of the Blob parameter buffer (BPB)

bpb_address char * Pointer to the BPB
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7KH�EOREBLG�LGHQWLILHV�ZKLFK�SDUWLFXODU�%ORE�LV�WR�EH�RSHQHG��7KLV�EOREBLG�LV�VHW�E\�D�VHTXHQFH�
RI�'64/�IXQFWLRQ�FDOOV�

2Q�VXFFHVV��isc_open_blob2()�DVVLJQV�D�XQLTXH�,'�WR�EOREBKDQGOH��6XEVHTXHQW�$3,�FDOOV�XVH�
WKLV�KDQGOH�WR�LGHQWLI\�WKH�%ORE�DJDLQVW�ZKLFK�WKH\�RSHUDWH�

$IWHU�D�EORE�LV�RSHQHG��LWV�GDWD�FDQ�EH�UHDG�E\�D�VHTXHQFH�RI�FDOOV�WR�isc_get_segment()�

:KHQ�ILQLVKHG�DFFHVVLQJ�WKH�%ORE��FORVH�LW�ZLWK�isc_close_blob()�

)RU�PRUH�LQIRUPDWLRQ�DERXW�RSHQLQJ�D�%ORE�IRU�UHWULHYDO�DQG�RSWLRQDO�ILOWHULQJ��VHH�&KDSWHU�
���´:RUNLQJ�ZLWK�%ORE�'DWD�µ

([DPSOH 7KH�IROORZLQJ�IUDJPHQW�LV�H[FHUSWHG�IURP�WKH�H[DPSOH�ILOH��DSL��F��7KH�H[DPSOH�SURJUDP�
GLVSOD\V�MRE�GHVFULSWLRQV�WKDW�DUH�SDVVHG�WKURXJK�D�ILOWHU�

while ((fetch_stat = isc_dsql_fetch(status, &stmt, 1, sqlda)) == 0)

{

printf("\nJOB CODE: %5s GRADE: %d", job_code, job_grade);

printf(" COUNTRY: %-20s\n\n", job_country);

/* Open the blob with the fetched blob_id. */

isc_open_blob2(status, &DB, &trans, &blob_handle, &blob_id, 9, bpb);

if (status[0] == 1 && status[1])

{

isc_print_status(status);

return(1);

}

}

5HWXUQ�9DOXH isc_open_blob2()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�VXFFHVV��
$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�VWDWXV�
YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_close_blob()
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isc_prepare_transaction()
([HFXWHV�WKH�ILUVW�SKDVH�RI�D�WZR�SKDVH�FRPPLW�DJDLQVW�PXOWLSOH�GDWDEDVHV�

6\QWD[ ISC_STATUS isc_prepare_transaction(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle);

'HVFULSWLRQ isc_prepare_transaction()�LQLWLDWHV�WKH�ILUVW�SKDVH�RI�D�WZR�SKDVH�FRPPLW�XQGHU�SURJUDP�
GLUHFWLRQ��,W�DOHUWV�,QWHU%DVH��ZKLFK�SROOV�DOO�GDWDEDVH�SDUWLFLSDQWV�DQG�ZDLWV�IRU�UHSOLHV��7KH 
isc_prepare_transaction()�IXQFWLRQ�SXWV�WKH�WUDQVDFWLRQ�LQ�OLPER��

%HFDXVH�D�FDOO�WR�WKLV�IXQFWLRQ�LQGLFDWHV�WKDW�\RX�LQWHQG�WR�FRQWURO�DOO�SKDVHV�RI�WKH�FRPPLW��
\RX�PXVW�FRPSOHWH�WKH�VHFRQG�SKDVH�RI�WKH�FRPPLW�E\�H[SOLFLWO\�FDOOLQJ�WKH�
isc_commit_transaction()�IXQFWLRQ��

,I�D�FDOO�WR�isc_prepare_transaction()�IDLOV��WKH�DSSOLFDWLRQ�VKRXOG�UROO�EDFN�WKH�WUDQVDFWLRQ�
ZLWK�D�FDOO�WR WKH isc_rollback_transaction()�IXQFWLRQ�

Note ,I�\RX�ZDQW�,QWHU%DVH�WR�DXWRPDWLFDOO\�SHUIRUP�WKH�WZR�SKDVH�FRPPLW��FDOO�
isc_commit_transaction()�ZLWKRXW�FDOOLQJ�isc_prepare_transaction()�

([DPSOH 7KH�IROORZLQJ�H[DPSOH�H[HFXWHV�WKH�ILUVW�SKDVH�RI�D�WZR�SKDVH�FRPPLW�DQG�LQFOXGHV�D�
UROOEDFN�LQ�FDVH�RI�IDLOXUH�

isc_prepare_transaction(status_vector, &trans);

if (status_vector[0] == 1 && status_vector[1])

rb_status = isc_rollback_transaction(status_vector, &trans)

else

{

isc_commit_transaction(status_vector, &trans);

if (!(status_vector[0] == 1 && status_vector[1]))

fprintf("Commit successful.");

}

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set by a 
previous isc_start_transaction() call; trans_handle returns an 
error if NULL
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5HWXUQ�9DOXH isc_prepare_transaction()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_commit_transaction()��isc_prepare_transaction2()� isc_rollback_transaction()

isc_prepare_transaction2()
3HUIRUPV�WKH�ILUVW�SKDVH�RI�D�WZR�SKDVH�FRPPLW�IRU�PXOWL�GDWDEDVH�WUDQVDFWLRQV�

6\QWD[ ISC_STATUS isc_prepare_transaction2(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle,

unsigned short msg_length,

char *message);

'HVFULSWLRQ isc_prepare_transaction2()�SHUIRUPV�WKH�ILUVW�SKDVH�RI�D�WZR�SKDVH�FRPPLW��MXVW�DV�
isc_prepare_transaction()�GRHV��EXW�isc_prepare_transaction2()�H[SHFWV�\RX�WR�SURYLGH�
WZR�DGGLWLRQDO�DUJXPHQWV�

g $Q�LQIRUPDWLRQ�PHVVDJH�WR�ZULWH�WR�WKH�5'%�75$16$&7,21B'(6&5,37,21�FROXPQ�LQ�WKH�
5'%�75$16$&7,216�V\VWHP�WDEOH�WKDW�GHVFULEHV�WKH�WUDQVDFWLRQ�WR�FRPPLW��VR�WKDW�UHFRYHU\�
LV�SRVVLEOH�LQ�WKH�HYHQW�D�V\VWHP�FUDVK�RFFXUV�GXULQJ�WKH�FRPSOHWLRQ�RI�WKH�FRPPLW�

g 7KH�OHQJWK��LQ�E\WHV��RI�WKH�LQIRUPDWLRQ�PHVVDJH�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set by 
a previous isc_start_transaction() call; trans_handle 
returns an error if NULL

msg_length unsigned short Length of message in bytes

message char * Transaction description buffer
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%\�HOHFWLQJ�WR�XVH isc_prepare_transaction2()��\RX�DUH��LQ�HIIHFW��GLVDEOLQJ�WKH�DXWRPDWLF�
UHFRYHU\�IXQFWLRQV�LQKHUHQW�LQ�WKH�WZR�SKDVH�FRPPLW��,W�LV�\RXU�UHVSRQVLELOLW\�WR�GHDO�ZLWK�
UHFRYHU\�LVVXHV�WKDW�PLJKW�RFFXU�GXULQJ�IDLOXUH�RI�WKH�WZR�SKDVH�FRPPLW��1RUPDOO\��,QWHU%DVH�
DXWRPDWLFDOO\�ZULWHV�WR�WKH�5'%�75$16$&7,21B'(6&5,37,21�FROXPQ�LQ�WKH�
5'%�75$16$&7,216�V\VWHP�WDEOH�LQIRUPDWLRQ�WKDW�PDNHV�LW�SRVVLEOH�WR�UHFRQQHFW�IROORZLQJ�
D�V\VWHP�FUDVK�GXULQJ�WKH�FRPPLW��<RX�FDQ�PDQXDOO\�ZULWH�D�PHVVDJH�VWULQJ�LQWR�
5'%�75$16$&7,216��E\�XVLQJ�WKH�PHVVDJH�SDUDPHWHU�LQ�WKLV�IXQFWLRQ�

$W�WKH�ULVN�RI�SUHYHQWLQJ�UHFRYHU\�LQ�WKH�HYHQW�RI�D�V\VWHP�FUDVK��\RX�PLJKW�FKRRVH�WR�DYRLG�
ZULWLQJ�D�PHVVDJH�WR�5'%�75$16$&7,21�DOWRJHWKHU�LI�\RX�GHWHUPLQH�WKDW�WKHUH�LV�WRR�PXFK�
RYHUKHDG�DVVRFLDWHG�ZLWK�WKLV�H[WUD�DFWLRQ�HYHU\�WLPH�\RXU�DSSOLFDWLRQ�FRPPLWV�

([DPSOH 7KH�IROORZLQJ�H[DPSOH�H[HFXWHV�WKH�ILUVW�SKDVH�RI�D�WZR�SKDVH�FRPPLW�DQG�LQFOXGHV�D�
UROOEDFN�LQ�FDVH�RI�IDLOXUH�

isc_prepare_transaction2(status_vector, &trans, msg_len, msg);

if (status_vector[0] == 1 && status_vector[1])

rb_status = isc_rollback_transaction(status_vector, &trans);

5HWXUQ�9DOXH isc_prepare_transaction2()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�
LQGLFDWHV�VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�
RI�WKH�VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_commit_transaction()��isc_prepare_transaction()� isc_rollback_transaction()

isc_print_sqlerror()
'LVSOD\V�DQ�64/&2'(�YDOXH��D�FRUUHVSRQGLQJ�64/�HUURU�PHVVDJH��DQG�DQ\�DGGLWLRQDO�
,QWHU%DVH�HUURU�PHVVDJHV�LQ�WKH�HUURU�VWDWXV�YHFWRU�

6\QWD[ void isc_print_sqlerror(

short SQLCODE,

ISC_STATUS *status_vector);

Parameter Type Description

SQLCODE short Variable containing an SQLCODE value

status_vector ISC_STATUS * Pointer to the error status vector
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'HVFULSWLRQ 'XULQJ�WKH�SURFHVVLQJ�RI�'64/�$3,�FDOOV��64/�HUURUV�FDQ�RFFXU��64/�HUURUV�DUH�JHQHUDOO\�
UHSRUWHG�LQ�D�YDULDEOH�FDOOHG�64/&2'(��'64/�FDOOV�UHWXUQ�HUURU�LQIRUPDWLRQ�WR�D�
XVHU�GHILQHG�HUURU�VWDWXV�YHFWRU�OLNH�DQ\�RWKHU�$3,�FDOO��EXW�isc_print_sqlerror()�FDQ�EH�
XVHG�WR�LQWHUSUHW�WKH�SULPDU\�HUURU�FRQGLWLRQ�DV�DQ�64/�HUURU�PHVVDJH�IRU�GLUHFW�GLVSOD\�RQ�
WKH�VFUHHQ��7R�XVH�isc_print_sqlerror()��DQ�DSSOLFDWLRQ�PXVW�GHFODUH�ERWK�DQ�64/&2'(�
YDULDEOH�IRU�KROGLQJ�WKH�64/�HUURU�QXPEHU��DQG�DQ�HUURU�VWDWXV�YHFWRU�IRU�KROGLQJ�,QWHU%DVH�
HUURU�LQIRUPDWLRQ��isc_print_sqlerror()�GLVSOD\V�WKH�64/&2'(�YDOXH��D�UHODWHG�64/�HUURU�
PHVVDJH��DQG�DQ\�DGGLWLRQDO�,QWHU%DVH�HUURU�PHVVDJHV�LQ�WKH�VWDWXV�DUUD\�

Note 6RPH�ZLQGRZLQJ�V\VWHPV�GR�QRW�SHUPLW�GLUHFW�VFUHHQ�ZULWHV��'R�QRW�XVH�
isc_print_sqlerror()�ZKHQ�GHYHORSLQJ�DSSOLFDWLRQV�IRU�WKHVH�HQYLURQPHQWV��,QVWHDG��XVH�
isc_sql_interprete()�DQG�isc_interprete()�WR�FDSWXUH�PHVVDJHV�WR�D�EXIIHU�IRU�GLVSOD\�

([DPSOH 7KH�IROORZLQJ�FRGH�FDOOV�isc_print_sqlerror()�ZKHQ�DQ�HUURU�RFFXUV�

#include <ibase.h>

long SQLCODE;

ISC_STATUS status_vector[20];

. . .

if (status_vector[0] == 1 && status_vector[1])

{

SQLCODE = isc_sqlcode(status_vector);

isc_print_sqlerror(SQLCODE, status_vector);

}

5HWXUQ�9DOXH 1RQH�

6HH�$OVR isc_interprete()��isc_print_status()��isc_sql_interprete()��isc_sqlcode()

isc_print_status()
%XLOGV�DQG�GLVSOD\V�HUURU�PHVVDJHV�EDVHG�RQ�WKH�FRQWHQWV�RI�WKH�,QWHU%DVH�HUURU�VWDWXV�YHFWRU�

6\QWD[ ISC_STATUS isc_print_status(ISC_STATUS *status_vector);

'HVFULSWLRQ isc_print_status()�EXLOGV�DOO�HUURU�PHVVDJHV�EDVHG�RQ�WKH�FRQWHQWV�RI�WKH�HUURU�VWDWXV�
YHFWRU��DQG�GLVSOD\V�WKHP�RQ�WKH�VFUHHQ��VWDWXVBYHFWRU�PXVW�EH�GHFODUHG�LQ�WKH�SURJUDP�DV�DQ�
DUUD\�RI�WZHQW\�HOHPHQWV�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector
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([DPSOH 7KH�IROORZLQJ�FRGH�GLVSOD\V�HUURU�PHVVDJHV�ZKHQ�DQ�HUURU�RFFXUV�GXULQJ�SURFHVVLQJ�

#include <ibase.h>

ISC_STATUS status_vector[20];

. . .

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector);

return(1);

}

5HWXUQ�9DOXH isc_print_status()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�VXFFHVV��
$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�VWDWXV�
YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_interprete()��isc_print_sqlerror()��isc_sqlcode()��isc_sql_interprete()

isc_put_segment()
:ULWHV�D�%ORE�VHJPHQW�

6\QWD[ ISC_STATUS isc_put_segment(

ISC_STATUS *status_vector,

isc_blob_handle *blob_handle,

unsigned short seg_buffer_length,

char *seg_buffer);

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

blob_handle isc_blob_handle * Pointer to the handle of the Blob to which you want to 
write; use isc_create_blob2() to set a value for this 
handle

seg_buffer_length unsigned short Length of the Blob segment buffer

seg_buffer_address char * Pointer to the Blob segment buffer that contains data 
for writing
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'HVFULSWLRQ isc_put_segment() ZULWHV�D�%ORE�VHJPHQW�LQ�VHJBEXIIHUBDGGUHVV�WR�D�%ORE�SUHYLRXVO\�FUHDWHG�
DQG�RSHQHG�ZLWK�isc_create_blob2()�

,I�D�%ORE�ILOWHU�ZDV�VSHFLILHG�ZKHQ�WKH�%ORE�ZDV�FUHDWHG��WKHQ�HDFK�VHJPHQW�LV�ILOWHUHG�EHIRUH�
VWRULQJ�WKH�UHVXOW�LQWR�WKH�%ORE�

7KH�EHKDYLRU�RI�isc_put_segment()�GHSHQGV�RQ�ZKDW�FDOO�SUHFHGHG�LW��,I�WKH�PRVW�UHFHQW�
FDOO�ZDV�WR�isc_create_blob()�RU isc_create_blob2()��WKHQ�D�FDOO�WR isc_put_segment()�
ZULWHV�WKH�ILUVW�VHJPHQW�RI�WKH�%ORE��,I�WKH�PRVW�UHFHQW�FDOO�ZDV�WR isc_put_segment()��WKHQ�
LW�ZULWHV�WKH�QH[W�VHJPHQW�

<RX�FDQ�ZULWH�ELWPDSV�DQG�RWKHU�ELQDU\�ILOHV�GLUHFWO\��ZLWKRXW�ILOWHULQJ��XQOHVV�\RX�LQWHQG�WR�
FKDQJH�IURP�RQH�IRUPDW�WR�DQRWKHU��VD\�IURP��*(0�WR��%03��<RX�FDQ�DOVR�VWRUH�FRPSUHVVHG�
ELWPDSV�GLUHFWO\�LQ�D�GDWDEDVH��LQ�IRUPDWV�VXFK�DV��-3*��-3(*����%03��:LQGRZV�QDWLYH�
ELWPDSV���RU��*,)��&RPSX6HUYH�*UDSKLF�,QWHUFKDQJH�)RUPDW��

<RX�FDQ�VWRUH�ELWPDSV�LQ�\RXU�GDWDEDVH�LQ�URZ�PDMRU�RU�FROXPQ�PDMRU�RUGHU�

<RX�FDQQRW�XSGDWH�D�%ORE�GLUHFWO\��,I�\RX�ZDQW�WR�PRGLI\�%ORE�GDWD��\RX�PXVW�GR�RQH�RI�WKH�
IROORZLQJ�

g &UHDWH�D�QHZ�%ORE�
g 5HDG�WKH�ROG�%ORE�GDWD�LQWR�D�EXIIHU�ZKHUH�\RX�FDQ�HGLW�RU�PRGLI\�LW�
g:ULWH�WKH�PRGLILHG�GDWD�WR�WKH�QHZ�%ORE�
g 3UHSDUH�DQG�H[HFXWH�DQ�83'$7(�VWDWHPHQW�WKDW�ZLOO�PRGLI\�WKH�%ORE�FROXPQ�WR�FRQWDLQ�WKH�
%ORE�,'�RI�WKH�QHZ�%ORE��UHSODFLQJ�WKH�ROG�%ORE·V�%ORE�,'�

)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�DQG�ZULWLQJ�%ORE�GDWD��VHH�&KDSWHU����´:RUNLQJ�ZLWK�
%ORE�'DWD�µ

Note 7R�UHDG�D�VHJPHQW�WKDW�\RX�ZURWH�ZLWK�D�FDOO�WR�isc_put_segment()��\RX�PXVW�FORVH�
WKH�%ORE�ZLWK�isc_close_blob()��DQG�WKHQ�RSHQ�LW�ZLWK isc_open_blob2()�

([DPSOH 7KH�IROORZLQJ�H[DPSOH�UHDGV�D�VHJPHQW�RI�RQH�%ORE�DQG�ZULWHV�LW�WR�DQRWKHU�%ORE�

get_status = isc_get_segment(status, &from_blob, &seg_len, 80, buffer);

if (status[0] == 1 && status[1])

{

isc_print_status(status);

return(1);

}

if (get_status != isc_segstr_eof)

write_status = isc_put_segment(status, &to_blob, seg_len, buffer);

if (status[0] == 1 && status[1])

{

isc_print_status(status);

return(1);
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}

5HWXUQ�9DOXH isc_put_segment()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�VXFFHVV��
$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�VWDWXV�
YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_close_blob()��isc_get_segment()��isc_open_blob2()

isc_que_events()
5HTXHVWV�DV\QFKURQRXV�QRWLILFDWLRQ�RI�RQH�RI�D�VSHFLILHG�JURXS�RI�HYHQWV�

6\QWD[ ISC_STATUS isc_que_events(

ISC_STATUS *status_vector, 

isc_db_handle *db_handle, 

ISC_LONG *event_id,

short length,

char *event_buffer,

isc_callback event_function,

void *event_function_arg);

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database(); the handle identifies the 
database against which the events are expected to be 
posted

db_handle returns an error in status_vector if it is NULL

event_id ISC_LONG * Pointer to an event identifier to set

length short Length of the event parameter buffers, returned by the 
isc_event_block() call which allocated them
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'HVFULSWLRQ isc_que_events()�LV�FDOOHG�WR�UHTXHVW�DV\QFKURQRXV�QRWLILFDWLRQ�RI�DQ\�RI�WKH�HYHQWV�OLVWHG�
LQ�HYHQWBEXIIHU��8SRQ�FRPSOHWLRQ�RI�WKH�FDOO��EXW�EHIRUH�HYHQWV�DUH�SRVWHG��FRQWURO�LV�UHWXUQHG�
WR�WKH�FDOOLQJ�DSSOLFDWLRQ��ZKLFK�FDQ�FRQWLQXH�RWKHU�SURFHVVLQJ��:KHQ�D�UHTXHVWHG�HYHQW�LV�
SRVWHG��,QWHU%DVH�FDOOV�WKH�IXQFWLRQ�VSHFLILHG�LQ�HYHQWBIXQFWLRQ�WR�SURFHVV�HYHQW�RFFXUUHQFH�

$IWHU�HYHQWBIXQFWLRQ�LV�FDOOHG��\RX�PXVW�FDOO�isc_que_events()�DJDLQ�LI�\RX�ZDQW�WR�VWDUW�DQRWKHU�
DV\QFKURQRXV�ZDLW�RQ�WKH�VSHFLILHG�HYHQWV�

Note isc_que_events()�FDQQRW�EH�FDOOHG�IURP�ZLWKLQ�HYHQWBIXQFWLRQ�

,I�\RX�ZDQW�WR�FDQFHO�\RXU�isc_que_events()�UHTXHVW�IRU�DV\QFKURQRXV�HYHQW�QRWLILFDWLRQ��
FDOO�isc_cancel_events()�

Note 7R�UHTXHVW�V\QFKURQRXV�QRWLILFDWLRQ��FDOO�isc_wait_for_event()�

([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�LOOXVWUDWHV�FDOOLQJ�isc_que_events()�WR�ZDLW�
DV\QFKURQRXVO\�IRU�HYHQW�RFFXUUHQFHV��:LWKLQ�D�ORRS��LW�SHUIRUPV�RWKHU�SURFHVVLQJ��DQG�
FKHFNV�WKH�HYHQW�IODJ��SUHVXPDEO\�VHW�E\�WKH�VSHFLILHG�HYHQW�IXQFWLRQ��WR�GHWHUPLQH�ZKHQ�DQ�
HYHQW�KDV�EHHQ�SRVWHG��,I�RQH�KDV��WKH�SURJUDP�UHVHWV�WKH�HYHQW�IODJ��FDOOV�
isc_event_counts()�WR�GHWHUPLQH�ZKLFK�HYHQWV�KDYH�EHHQ�SRVWHG�VLQFH�WKH�ODVW�FDOO�WR�
isc_que_events()��DQG�FDOOV�isc_que_events()�WR�LQLWLDWH�DQRWKHU�DV\QFKURQRXV�ZDLW�

#include <ibase.h>

#define number_of_stocks 3;

#define MAX_LOOP 10

char *event_names[] = {"DEC", "HP", "SUN"};

char *event_buffer, *result_buffer;

ISC_STATUS count_array[number_of_stocks];

short length;

ISC_LONG event_id;

int i, counter;

int event_flag = 0;

event_buffer char * Pointer to the event parameter buffer that specifies the 
current counts of the events to be waited on; this buffer 
should have been initially allocated and filled in by a call 
to isc_event_block()

event_function isc_callback Pointer to the address of the function to receive event 
notification

event_function_arg void * First argument to be passed to event_function, usually a 
pointer to the event parameter buffer you want filled in 
with updated event counts

Parameter Type Description
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length = (short)isc_event_block(

&event_buffer,

&result_buffer,

number_of_stocks,

"DEC", "HP", "SUN");

isc_que_events(

status_vector,

&database_handle, /* Set in previous isc_attach_database(). */

&event_id,

length, /* Returned from isc_event_block(). */

event_buffer,

(isc_callback)event_function,

result_buffer);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector); /* Display error message. */ 

return(1);

};

counter = 0;

while (counter < MAX_LOOP)

{

counter++;

if (!event_flag)

{

/* Do whatever other processing you want. */

;

}

else

{ event_flag = 0;

isc_event_counts(

count_array,

length,

event_buffer,

result_buffer);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector); /* Display error message. */ 

return(1);

}
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for (i=0; i<number_of_stocks; i++)

if (count_array[i])

{

/* The event has been posted. Do whatever is appropriate,

for example, initiating a buy or sell order. 

Note: event_names[i] tells the name of the event

corresponding to count_array[i]. */

;

}

isc_que_events(

status_vector,

&database_handle,

&event_id,

length,

event_buffer,

(isc_callback)event_function,

result_buffer);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector); /* Display error message. */ 

return(1);

}

} /* End of else. */

} /* End of while. */

/* Let InterBase know you no longer want to wait asynchronously. */

isc_cancel_events(

status_vector,

&database_handle,

&event_id);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector); /* Display error message. */ 

return(1);

}

5HWXUQ�9DOXH isc_que_events()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�VXFFHVV��$�
QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�VWDWXV�YHFWRU�
LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ
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6HH�$OVR isc_cancel_events()��isc_event_block()��isc_event_counts()��isc_wait_for_event()

)RU�PRUH�LQIRUPDWLRQ�DERXW�ZULWLQJ�DQ�DV\QFKURQRXV�HYHQW�WUDS��$67��IXQFWLRQ��VHH�&KDSWHU�
����´:RUNLQJ�ZLWK�(YHQWV�µ

isc_rollback_transaction()
8QGRHV�FKDQJHV�PDGH�E\�D�WUDQVDFWLRQ��DQG�UHVWRUHV�WKH�GDWDEDVH�WR�LWV�VWDWH�SULRU�WR�WKH�VWDUW�
RI�WKH�VSHFLILHG�WUDQVDFWLRQ�

6\QWD[ ISC_STATUS isc_rollback_transaction(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle);

'HVFULSWLRQ isc_rollback_transaction()�UROOV�EDFN�D�VSHFLILHG�WUDQVDFWLRQ��FORVHV�UHFRUG�VWUHDPV��IUHHV�
V\VWHP�UHVRXUFHV��DQG�VHWV�WKH�WUDQVDFWLRQ�KDQGOH�WR�]HUR��,W�LV�W\SLFDOO\�XVHG�WR�XQGR�DOO�
GDWDEDVH�FKDQJHV�PDGH�E\�D�WUDQVDFWLRQ�ZKHQ�DQ�HUURU�RFFXUV�

$�FDOO�WR�WKLV�IXQFWLRQ�FDQ�IDLO�RQO\�LI�
g <RX�SDVV�D�18//�RU�LQYDOLG�WUDQVDFWLRQ�KDQGOH�
g 7KH�WUDQVDFWLRQ�GHDOW�ZLWK�PRUH�WKDQ�RQH�GDWDEDVH�DQG�D�FRPPXQLFDWLRQV�OLQN�IDLOV�GXULQJ�
WKH�UROOEDFN�RSHUDWLRQ��,I�WKDW�KDSSHQV��VXEWUDQVDFWLRQV�RQ�WKH�UHPRWH�QRGH�ZLOO�HQG�XS�LQ�
OLPER��<RX�PXVW�XVH�WKH�GDWDEDVH�PDLQWHQDQFH�XWLOLW\�WR�PDQXDOO\�UROO�EDFN�WKRVH�
WUDQVDFWLRQV�

([DPSOH 7KH�IROORZLQJ�FDOO�UROOV�EDFN�D�WUDQVDFWLRQ�

isc_rollback_transaction(status_vector, &trans);

5HWXUQ�9DOXH isc_rollback_transaction()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set by a 
previous isc_start_transaction() call; trans_handle returns an 
error if NULL
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7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_commit_transaction()

isc_sqlcode()
7UDQVODWHV�DQ�,QWHU%DVH�HUURU�FRGH�LQ�WKH�HUURU�VWDWXV�YHFWRU�WR�DQ�64/�HUURU�FRGH�QXPEHU�

6\QWD[ ISC_LONG isc_sqlcode (ISC_STATUS *status_vector);

'HVFULSWLRQ isc_sqlcode()�VHDUFKHV�VWDWXVBYHFWRU�IRU�D�UHSRUWHG�64/�HUURU��DQG�LI�LW�ILQGV�LW��WUDQVODWHV�WKH�
,QWHU%DVH�HUURU�FRGH�QXPEHU�LQWR�DQ�DSSURSULDWH�64/�HUURU�FRGH��7\SLFDOO\��WKLV�FDOO�LV�XVHG�
WR�SRSXODWH�D�SURJUDP�YDULDEOH��XVXDOO\�FDOOHG�64/&2'(�IRU�SRUWDELOLW\�DPRQJ�64/�
LPSOHPHQWDWLRQV��ZLWK�DQ�64/�HUURU�QXPEHU�IRU�XVH�LQ�DQ�64/�HUURU�KDQGOLQJ�URXWLQH�

([DPSOH 7KH�IROORZLQJ�FRGH�LOOXVWUDWHV�KRZ�isc_sqlcode()�PLJKW�EH�FDOOHG�LQ�D�'64/�DSSOLFDWLRQ�

#include <ibase.h>

long SQLCODE;

ISC_STATUS status_vector[20];

. . .

if (status_vector[0] == 1 && status_vector[1])

{

SQLCODE = isc_sqlcode(status_vector);

isc_print_sqlerror(SQLCODE, status_vector);

}

5HWXUQ�9DOXH ,I�VXFFHVVIXO��isc_sqlcode()�UHWXUQV�WKH�ILUVW�YDOLG�64/�HUURU�FRGH�GHFRGHG�IURP�WKH�
,QWHU%DVH�VWDWXV�YHFWRU�

,I�QR�YDOLG�64/�HUURU�FRGH�LV�IRXQG��isc_sqlcode()�UHWXUQV�²����

6HH�$OVR isc_interprete()��isc_print_sqlerror()��isc_print_status()��isc_sql_interprete()

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector
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isc_sql_interprete()
%XLOGV�DQ�64/�HUURU�PHVVDJH�VWULQJ�DQG�VWRUHV�LW�LQ�D�XVHU�GHILQHG�EXIIHU�

6\QWD[ void isc_sql_interprete(

short SQLCODE,

char *buffer,

short buffer_length);

'HVFULSWLRQ *LYHQ�DQ�64/&2'(�YDOXH�OHVV�WKDQ�]HUR��isc_sql_interprete()�EXLOGV�D�FRUUHVSRQGLQJ�64/�
HUURU�PHVVDJH�VWULQJ��DQG�VWRUHV�LW�LQ�D�XVHU�GHILQHG�EXIIHU��7KH�VL]H�RI�WKH�EXIIHU��LQ�E\WHV��
PXVW�DOVR�EH�SDVVHG�WR�WKLV�IXQFWLRQ�

7R�GLVSOD\�DQ�64/�HUURU�PHVVDJH�FRUUHVSRQGLQJ�WR�DQ�64/&2'(�YDOXH��XVH�
isc_print_sqlerror()�LQVWHDG�RI�WKLV�FDOO�

([DPSOH 7KH�IROORZLQJ�FRGH�IUDJPHQW�LOOXVWUDWHV�D�FDOO�WR�isc_sql_interprete()�

#include <ibase.h>

long SQLCODE;

char err_buf[256];

. . .

if (status_vector[0] == 1 && status_vector[1])

{

SQLCODE = isc_sqlcode(status_vector);

isc_sql_interprete(SQLCODE, err_buf, sizeof(err_buff));

}

5HWXUQ�9DOXH 1RQH�

6HH�$OVR isc_interprete()��isc_print_sqlerror()��isc_print_status()��isc_sqlcode()

Parameter Type Description

SQLCODE short Variable containing an SQLCODE value

buffer char * Application buffer into which to store an SQL error message

buffer_length short Length, in bytes, of buffer
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isc_start_multiple()
%HJLQV�D�QHZ�WUDQVDFWLRQ�DJDLQVW�PXOWLSOH�GDWDEDVHV�

6\QWD[ ISC_STATUS isc_start_multiple(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle,

short db_handle_count,

void *teb_vector_address);

'HVFULSWLRQ &DOO�isc_start_multiple()�LI�\RX�
g $UH�XVLQJ�D�ODQJXDJH�WKDW�GRHV�QRW�VXSSRUW�D�YDULDEOH�QXPEHU�RI�DUJXPHQWV�LQ�D�IXQFWLRQ�FDOO�
g'R�QRW�NQRZ�KRZ�PDQ\�GDWDEDVHV�\RX�ZDQW�WR�DWWDFK�WR�ZKHQ�FRGLQJ�WKH�VWDUW�WUDQVDFWLRQ�
IXQFWLRQ�

isc_start_multiple()�SDVVHV�LQIRUPDWLRQ�DERXW�HDFK�WDUJHW�GDWDEDVH�WR�,QWHU%DVH��7KDW�
LQIRUPDWLRQ�LV�VWRUHG�LQ�DQ�DUUD\�RI�WUDQVDFWLRQ�H[LVWHQFH�EORFNV��7(%V��SRLQWHG�WR�E\�WKH�
WHEBYHFWRU�SDUDPHWHU��

WHEBYHFWRU�LV�D�SRLQWHU�WR�D�E\WH�DUUD\�WKDW�FRQVLVWV�RI�FRQVHFXWLYH�7(%V��RQH�7(%�IRU�HDFK�
GDWDEDVH�WR�FRQQHFW�WR��(DFK�7(%�FRQVLVWV�RI�WKUHH�LWHPV��D�SRLQWHU�WR�WKH�GDWDEDVH�KDQGOH�
IRU�D�GDWDEDVH�DJDLQVW�ZKLFK�WKH�WUDQVDFWLRQ�VKRXOG�UXQ��WKH�OHQJWK��LQ�E\WHV��RI�WKH�
WUDQVDFWLRQ�SDUDPHWHU�EXIIHU��73%��IRU�WKH�GDWDEDVH��DQG�D�SRLQWHU�WR�WKH�73%��7KH�LWHPV�LQ�
D�7(%�FRUUHVSRQG�WR�WKH�LWHPV�SDVVHG�GLUHFWO\�DV�SDUDPHWHUV�LQ�FDOOV�WR�
isc_start_transaction()��&�SURJUDPPHUV�VKRXOG�XVH�isc_start_transaction()�LQVWHDG�RI 
isc_start_multiple()�ZKHQHYHU�SRVVLEOH�EHFDXVH�LW�GRHV�QRW�UHTXLUH�VHWWLQJ�XS�7(%V�

)RU�PRUH�LQIRUPDWLRQ�DERXW�HVWDEOLVKLQJ�7(%V�DQG�FDOOLQJ�isc_start_multiple()��VHH�
´&DOOLQJ�LVFBVWDUWBPXOWLSOH���µ�RQ�SDJH ���RI�&KDSWHU����´:RUNLQJ�ZLWK�7UDQVDFWLRQV�µ

([DPSOH 7KH�IROORZLQJ�SURJUDP�VWDUWV�D�PXOWLSOH�GDWDEDVH�WUDQVDFWLRQ�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been 
set by a previous isc_start_transaction() call; 
trans_handle returns an error if NULL

db_handle_count short Number of database handles passed in this call via 
transaction existence buffers (TEBs)

teb_vector_address void * Pointer to the TEB
300 INTERBASE 5



USING FUNCTION DEFINITIONS
#include <ibase.h>

typedef struct { /* Define the ISC_TEB structure. */

int *dbb_ptr;

longtpb_len;

char*tpb_ptr;

} ISC_TEB;

ISC_TEB teb_vec[2]; /* Declare the TEB vector. */

ISC_STATUS isc_status[20]; /* Status vector. */

long *db0, *db1, /* Database handle. */

long *trans; /* Transaction handle. */

static char

isc_tpb_0[] = { /* Declare the first transaction parameter 

buffer. */

isc_tpb_version3, /* InterBase version. */

isc_tpb_write,/* Read-write access. */

isc_tpb_consistency, /* Serializable. */

isc_tpb_wait, /* Wait on lock. */

isc_tpb_lock_write, 3, /* Reserving IDS for update. */

’I’,’D’,’S’,

isc_tpb_protected},/* Don’t allow other transactions to 

write to the table. */

isc_tpb_1[] = { /* Declare the second transaction.*/

/* Parameter buffer. */

isc_tpb_version3, /* InterBase version. */

isc_tpb_write,/* Read-write access. */

isc_tpb_consistency, /* Serializable. */

isc_tpb_wait, /* Wait on lock. */

isc_tpb_lock_write, 3, /* Reserving table OZS for update. */

’O’,’Z’,’S’,

isc_tpb_protected};/* Don’t allow other transactions to 

write to the table. */

main()

{

db0 = db1 = 0;

trans = 0;

/* If you can't attach to test_0 database, attach to test_1. */
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isc_attach_database(isc_status, 0, "test_0.gdb", &db0, 0,0);

if (isc_status[0] == 1 && isc_status[1])

isc_attach_database(isc_status, 0, "test_1.gdb", &db1, 0,0);

if (db0 && db1)

{ /* Assign database handles, tpb length, and

tbp handle to the teb vectors. */

teb_vec[0].dbb_ptr = &db0;

teb_vec[0].tpb_len = sizeof (isc_tpb_0);

teb_vec[0].tpb_ptr = isc_tpb_0;

teb_vec[1].dbb_ptr = &db1;

teb_vec[1].tpb_len = sizeof (isc_tpb_1);

teb_vec[1].tpb_ptr = isc_tpb_1;

if (isc_start_multiple(isc_status, &trans, 2, teb_vec))

isc_print_status(isc_status); 

}

if (trans) 

isc_commit_transaction(isc_status, &trans);

if (db0 && !trans) 

isc_detach_database(isc_status, &db0);

if (db1 && !(trans && db0)) 

isc_detach_database(isc_status, &db1);

if (isc_status[0] == 1 && isc_status[1])

isc_print_status(isc_status);

}

5HWXUQ�9DOXH isc_start_multiple()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_commit_transaction()��isc_prepare_transaction()� isc_prepare_transaction2()��
isc_rollback_transaction()��isc_start_transaction()
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)RU�PRUH�LQIRUPDWLRQ�DERXW�WUDQVDFWLRQ�KDQGOHV��VHH�´&UHDWLQJ�WUDQVDFWLRQ�KDQGOHVµ�RQ�
SDJH ���RI�&KDSWHU����´:RUNLQJ�ZLWK�7UDQVDFWLRQV�µ�)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�
DQG�SRSXODWLQJ�D�73%��VHH�´&UHDWLQJ�D�WUDQVDFWLRQ�SDUDPHWHU�EXIIHUµ�RQ�SDJH ���RI�&KDSWHU�
���´:RUNLQJ�ZLWK�7UDQVDFWLRQV�µ�)RU�PRUH�LQIRUPDWLRQ�RQ�7(%V��VHH�´&DOOLQJ�
LVFBVWDUWBPXOWLSOH���µ�RQ�SDJH ���RI�&KDSWHU����´:RUNLQJ�ZLWK�7UDQVDFWLRQV�µ

isc_start_transaction()
6WDUWV�D�QHZ�WUDQVDFWLRQ�DJDLQVW�RQH�RU�PRUH�GDWDEDVHV�

6\QWD[ ISC_STATUS isc_start_transaction(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle,

short db_handle_count,

isc_db_handle *db_handle,

unsigned short tpb_length,

char *tpb_address,

[isc_db_handle *db_handle,

unsigned short tpb_length,

char *tpb_address ...]);

'HVFULSWLRQ isc_start_transaction()�VWDUWV�D�QHZ�WUDQVDFWLRQ�DJDLQVW�RQH�RU�PRUH�GDWDEDVHV�VSHFLILHG�DV�
GDWDEDVH�KDQGOHV�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been set 
by a previous isc_start_transaction() call; trans_handle 
returns an error if NULL

db_handle_count short Number of database handles passed in this call

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database(); the handle identifies the 
database against which the events are expected to be 
posted

db_handle returns an error in status_vector if it is NULL

tpb_length unsigned short Length of the transaction parameter buffer (TPB)

tpb_address char * Pointer to the TPB
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Note ,I�\RX�KDYH�D�YDULDEOH�QXPEHU�RI�GDWDEDVHV�WR�XSGDWH��RU�DUH�XVLQJ�D�ODQJXDJH�WKDW�GRHV�
QRW�VXSSRUW�D�YDULDEOH�QXPEHU�RI�DUJXPHQWV�LQ�D�IXQFWLRQ�FDOO��XVH isc_start_multiple()�
LQVWHDG�RI�isc_start_transaction()�

$�VLQJOH�WUDQVDFWLRQ�FDQ�DFFHVV�PXOWLSOH�GDWDEDVHV��7KLV�IXQFWLRQ�SDVVHV�LQIRUPDWLRQ�DERXW�
HDFK�GDWDEDVH�LW�DFFHVVHV�DQG�WKH�FRQGLWLRQV�RI�DFFHVV�IRU�WKDW�GDWDEDVH�LQ�D�WUDQVDFWLRQ�
SDUDPHWHU�EXIIHU��73%���7KH�73%�LV�D�YDULDEO\�VL]HG�YHFWRU�RI�E\WHV�GHFODUHG�DQG�SRSXODWHG�E\�
WKH�SURJUDP��,W�FRQWDLQV�LQIRUPDWLRQ�GHVFULELQJ�LQWHQGHG�WUDQVDFWLRQ�EHKDYLRU�VXFK�DV�LWV�
DFFHVV�DQG�ORFN�PRGHV�

isc_start_transaction()�FDQ�VWDUW�D�WUDQVDFWLRQ�DJDLQVW�XS�WR����GDWDEDVHV��<RX�PXVW�SDVV�D�
GDWDEDVH�KDQGOH�DQG�D�73%�IRU�HDFK�UHIHUHQFHG�GDWDEDVH��,I�\RX�ZDQW�WR�XVH�GHIDXOWV�IRU�WKH�
WUDQVDFWLRQ��VHW�WSEBOHQJWK�WR�]HUR��,Q�WKLV�FDVH��WSEBYHFWRU�LV�D�18//�SRLQWHU��

([DPSOH 7KH�IROORZLQJ�SURJUDP�LQFOXGHV�D�FDOO�WR�WKH�VWDUW�WUDQVDFWLRQ�IXQFWLRQ�

#include <ibase.h>

long

isc_status[20], /* Status vector. */

*db, /* Database handle. */

*trans, /* Transaction handle. */

static char

isc_tpb_0[] = {

isc_tpb_version3, /* InterBase version. */

isc_tpb_write,/* Read-write access. */

isc_tpb_consistency, /* Consistency-mode transaction. */

isc_tpb_wait, /* Wait on lock. */

isc_tpb_lock_write, 3, /* Reserving IDS table for update. */

"I","D","S",

isc_tpb_protected};/* Don’t allow other transactions to

write against this table. */

main()

{

db = trans = 0;

isc_attach_database(isc_status, 0, "test.gdb", &db, 0,0);

if (db)

{

isc_start_transaction(

isc_status, &trans, 1, &db, 

sizeof(isc_tpb_0), isc_tpb_0);

if (isc_status[0] == 1 && isc_status[1])

isc_print_status(isc_status);
304 INTERBASE 5



USING FUNCTION DEFINITIONS
}

if (trans) 

isc_commit_transaction(isc_status, &trans);

if (db && !trans) 

isc_detach_database(isc_status, &db);

if (status_vector[0] == 1 && status_vector[1])

isc_print_status(isc_status);

}

5HWXUQ�9DOXH isc_start_transaction()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_commit_transaction()��isc_prepare_transaction()� isc_prepare_transaction2()��
isc_rollback_transaction()��isc_start_multiple()

)RU�PRUH�LQIRUPDWLRQ�DERXW�WUDQVDFWLRQ�KDQGOHV��VHH�´&UHDWLQJ�WUDQVDFWLRQ�KDQGOHVµ�RQ�
SDJH ���RI�&KDSWHU����´:RUNLQJ�ZLWK�7UDQVDFWLRQV�µ�)RU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�
DQG�SRSXODWLQJ�D�73%��VHH�´&UHDWLQJ�D�WUDQVDFWLRQ�SDUDPHWHU�EXIIHUµ�RQ�SDJH ���RI�&KDSWHU�
���´:RUNLQJ�ZLWK�7UDQVDFWLRQV�µ
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isc_transaction_info()
5HWXUQV�LQIRUPDWLRQ�DERXW�WKH�VSHFLILHG�QDPHG�WUDQVDFWLRQ��

6\QWD[ ISC_STATUS isc_transaction_info(

ISC_STATUS *status_vector,

isc_tr_handle *trans_handle,

short item_list_buffer_length,

char *item_list_buffer,

short result_buffer_length,

char *result_buffer);

'HVFULSWLRQ isc_transaction_info()�UHWXUQV�LQIRUPDWLRQ�QHFHVVDU\�IRU�NHHSLQJ�WUDFN�RI�WUDQVDFWLRQ�,'V��
7KLV�FDOO�LV�XVHG�LQWHUQDOO\�E\�isc_prepare_transaction()��<RX�VKRXOG�QRW�QHHG�WR�XVH�LW�LQ�
\RXU�RZQ�DSSOLFDWLRQV�

<RX�FDQ�H[SOLFLWO\�UHWULHYH�LQIRUPDWLRQ�DERXW�WKH�WUDQVDFWLRQ�,'�E\�LQFOXGLQJ�WKH�IROORZLQJ�
FRQVWDQW�LQ�WKH�LWHP�OLVW�EXIIHU��ZKHUH�WKH�WUDQVDFWLRQ�LWHPV�DERXW�ZKLFK�\RX�ZDQW�
LQIRUPDWLRQ�DUH�OLVWHG�

isc_transaction_info()�XVHV�WZR�EXIIHUV�GHILQHG�LQ�WKH�FDOOLQJ�SURJUDP��WKH�LWHP�OLVW�EXIIHU��
ZKLFK�OLVWV�WUDQVDFWLRQ�LWHPV�DERXW�ZKLFK�\RX�ZDQW�LQIRUPDWLRQ��DQG�D�UHVXOW�EXIIHU��ZKHUH�WKH�
LQIRUPDWLRQ�UHTXHVWHG�LV�UHSRUWHG�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

trans_handle isc_tr_handle * Pointer to a transaction handle whose value has been 
set by a previous isc_start_transaction() call; 
trans_handle returns an error if NULL

item_list_buffer_length short Number of bytes in the item-list buffer

item_list_buffer char * Pointer to the item-list buffer

result_buffer_length short Number of bytes in the result buffer

result_buffer char * Pointer to the result buffer

Item Purpose Size of next value Value

isc_info_tra_id Determine the transaction ID 2 bytes transaction ID

TABLE 12.20 Transaction information request item
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7R�GHILQH�WKH�LWHP�OLVW�EXIIHU��LQFOXGH�WKH�SDUDPHWHUV�LWHPBOLVWBEXIIHUBOHQJWK�DQG�
LWHPBOLVWBEXIIHUBDGGUHVV��7KH�LWHP�OLVW�EXIIHU�LV�D�UHJXODU�E\WH�YHFWRU�ZLWK�QR�VWUXFWXUH�

7R�GHILQH�WKH�UHVXOW�EXIIHU��LQFOXGH�WKH�SDUDPHWHUV�UHVXOWBEXIIHUBOHQJWK�DQG�UHVXOWBEXIIHUBDGGUHVV��
7KHVH�SDUDPHWHUV�VSHFLI\�WKH�OHQJWK�DQG�DGGUHVV�RI�D�EXIIHU�ZKHUH�WKH�,QWHU%DVH�HQJLQH�ZLOO�
SODFH�WKH�UHWXUQ�YDOXHV�IURP�WKH�IXQFWLRQ�FDOO�

7KH�YDOXHV�UHWXUQHG�WR�WKH�UHVXOW�EXIIHU�DUH�XQDOLJQHG�FOXVWHUV�RI�JHQHULF�ELQDU\�QXPEHUV��
)XUWKHUPRUH��DOO�QXPEHUV�DUH�UHSUHVHQWHG�LQ�D�JHQHULF�IRUPDW��ZLWK�WKH�OHDVW�VLJQLILFDQW�E\WH�
ILUVW��DQG�WKH�PRVW�VLJQLILFDQW�E\WH�ODVW��6LJQHG�QXPEHUV�KDYH�WKH�VLJQ�LQ�WKH�ODVW�E\WH��&RQYHUW�
WKH�QXPEHUV�WR�D�GDWDW\SH�QDWLYH�WR�\RXU�V\VWHP�EHIRUH�LQWHUSUHWLQJ�WKHP�

,Q�\RXU�FDOO��LQFOXGH�WKH�LWHP�VSHFLI\LQJ�WKH�WUDQVDFWLRQ�,'��LVFBLQIRBWUDBLG��,QWHU%DVH�UHWXUQV�
WKH�WUDQVDFWLRQ�,'�LQ�WKH�UHVXOW�EXIIHU��,Q�DGGLWLRQ�WR�WKH�LQIRUPDWLRQ�,QWHU%DVH�UHWXUQV�LQ�
UHVSRQVH�WR�D�UHTXHVW��,QWHU%DVH�FDQ�DOVR�UHWXUQ�RQH�RU�PRUH�RI�WKH�IROORZLQJ�VWDWXV�PHVVDJHV�
WR�WKH�UHVXOW�EXIIHU��(DFK�VWDWXV�PHVVDJH�LV�RQH�XQVLJQHG�E\WH�LQ�OHQJWK�

7KH�IXQFWLRQ�UHWXUQ�YDOXH�LQGLFDWHV�RQO\�WKDW�,QWHU%DVH�DFFHSWHG�WKH�UHTXHVW�IRU�LQIRUPDWLRQ��
,W�GRHV�QRW�PHDQ�WKDW�LW�XQGHUVWRRG�WKH�UHTXHVW�RU�WKDW�LW�VXSSOLHG�DOO�RI�WKH�UHTXHVWHG�
LQIRUPDWLRQ��<RXU�DSSOLFDWLRQ�PXVW�LQWHUSUHW�WKH�FRQWHQWV�RI�WKH�UHVXOW�EXIIHU�IRU�GHWDLOV�
DERXW�WKH�WUDQVDFWLRQ�

([DPSOH 7KH�IROORZLQJ�FRGH�IUDJPHQW�JHWV�LQIRUPDWLRQ�DERXW�D�WUDQVDFWLRQ�

static char /* Declare item-list buffer. */

tra_items[] = 

{isc_info_tra_id};

/* Declare result buffer. */

CHAR tra_info[32];

isc_transaction_info(status_vector, 

&tr_handle,

sizeof (tra_items), /* Length of item-list buffer. */

&tra_items, /* Address of item-list buffer. */

Item Description

isc_info_end End of the messages

isc_info_truncated Result buffer is too small to hold any more requested information

isc_info_error Requested information is unavailable; check the status vector for an error 
code and message

TABLE 12.21 Status message return items
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sizeof (tra_info), /* Length of result buffer. */

&tra_info); /* Address of result buffer. */

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector);

return(1);

}

5HWXUQ�9DOXH isc_transaction_info()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�

7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_start_transaction()

isc_vax_integer()
5HYHUVHV�WKH�E\WH�RUGHU�RI�DQ�LQWHJHU�

6\QWD[ ISC_LONG isc_vax_integer(

char *buffer, 

short length);

'HVFULSWLRQ isc_vax_integer()�UHYHUVHV�WKH�E\WH�RUGHU�RI�DQ�LQWHJHU��VSHFLILHG�LQ�EXIIHU��DQG�UHWXUQV�WKH�
QHZO\�RUGHUHG�YDOXH�

$�W\SLFDO�XVH�IRU�WKLV�IXQFWLRQ�LV�WR�FRQYHUW�LQWHJHU�YDOXHV�SDVVHG�LQWR�D�GDWDEDVH�SDUDPHWHU�
EXIIHU�WR�D�IRUPDW�ZKHUH�WKH�OHDVW�VLJQLILFDQW�E\WH�PXVW�EH�ILUVW�DQG�WKH�PRVW�VLJQLILFDQW�E\WH�
ODVW��,Q�,QWHU%DVH��LQWHJHU�YDOXHV�PXVW�EH�UHSUHVHQWHG�LQ�LQSXW�SDUDPHWHU�EXIIHUV��IRU�H[DPSOH��
WKH�'3%��DQG�DUH�UHWXUQHG�LQ�UHVXOW�EXIIHUV�LQ�D�JHQHULF�IRUPDW�ZKHUH�WKH�OHDVW�VLJQLILFDQW�
E\WH�LV�ILUVW��DQG�WKH�PRVW�VLJQLILFDQW�E\WH�ODVW��isc_vax_integer()�LV�XVHG�WR�FRQYHUW�LQWHJHUV�
WR�DQG�IURP�WKLV�IRUPDW�

Parameter Type Description

buffer char * Pointer to the integer to convert

length short Length, in bytes, of the integer to convert 

Valid lengths are 1, 2, and 4 bytes
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([DPSOH 7KH�IROORZLQJ�FRGH�IUDJPHQW�FRQYHUWV�D���E\WH�YDOXH��VWRUHG�LQ�D�FKDUDFWHU�EXIIHU�WKDW�LV�WKH�
UHVXOW�EXIIHU�UHWXUQHG�E\�D�IXQFWLRQ�VXFK�DV�isc_database_info()�

#include <ibase.h>

char *p;

. . .

for(p = res_buffer; *p != isc_info_end;)

{

/* Read item type of next cluster in the result buffer. */

item = *p++;

/* Read length of next value in result buffer, and convert. */

len = isc_vax_integer(p, 2);

p += len;

/* Now process the actual value, len bytes in size. */

. . .

}

5HWXUQ�9DOXH isc_vax_integer()�DOZD\V�UHWXUQV�D�E\WH�UHYHUVHG�ORQJ�LQWHJHU�YDOXH�

6HH�$OVR isc_attach_database()��isc_database_info()

isc_version()
5HWXUQV�GDWDEDVH�LPSOHPHQWDWLRQ�DQG�YHUVLRQ�LQIRUPDWLRQ�

6\QWD[ int isc_version(

isc_db_handle *db_handle,

isc_callback function_name,

void *user_arg);

Parameter Type Description

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database()

db_handle returns an error in status_vector if it is NULL

function_name isc_callback Pointer to a function to call with the relevant information; 
passing a NULL pointer in C programs calls printf()

user_arg void * An application-specified parameter to pass as the first of two 
arguments to function_name
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'HVFULSWLRQ isc_version()�GHWHUPLQHV�WKH�GDWDEDVH�LPSOHPHQWDWLRQ�DQG�RQ�GLVN�VWUXFWXUH��2'6��
YHUVLRQ�QXPEHUV�IRU�WKH�GDWDEDVH�VSHFLILHG�E\�GEBKDQGOH��,W�SDVVHV�WKLV�LQIRUPDWLRQ�LQ�WZR�
VHSDUDWH�FDOOV�WR�WKH�FDOOEDFN�IXQFWLRQ�SRLQWHG�WR�E\�IXQFWLRQBQDPH�

IXQFWLRQBQDPH�VKRXOG�SRLQW�WR�DQ�DSSOLFDWLRQ�IXQFWLRQ�WKDW�WDNHV�WZR�DUJXPHQWV��D�YRLG�SRLQWHU��
XVHUBDUJ��DQG�D�FKDU�SRLQWHU��$SSOLFDWLRQV�FDQ�SDVV�DQ\�NLQG�RI�SDUDPHWHU�GHVLUHG�LQ�XVHUBDUJ�

isc_version()�PDNHV�WZR�FDOOV�WR�IXQFWLRQBQDPH��)LUVW�LW�GHWHUPLQHV�WKH�GDWDEDVH�
LPSOHPHQWDWLRQ�QXPEHU��EXLOGV�D�VWULQJ�FRQWDLQLQJ�WKH�LQIRUPDWLRQ��DQG�FDOOV�IXQFWLRQBQDPH�
ZLWK�XVHUBDUJ��DQG�D�SRLQWHU�WR�WKH�VWULQJ�FRQWDLQLQJ�WKH�LPSOHPHQWDWLRQ�QXPEHU�LQ�WKH�
IROORZLQJ�IRUPDW�

<implementation>(<class>), version "<version>"

ZKHUH�
g �LPSOHPHQWDWLRQ!�LV�D�WH[W�VWULQJ��VXFK�DV�´,QWHU%DVH�17µ�
g �FODVV!�LV�D�WH[W�VWULQJ�VSHFLI\LQJ�WKH�LPSOHPHQWDWLRQ�FODVV��VXFK�DV�´DFFHVV�PHWKRGµ�
g �YHUVLRQ!�LV�D�YHUVLRQ�LGHQWLILFDWLRQ�VWULQJ��VXFK�DV�´���µ�

7KH�FDOOEDFN�IXQFWLRQ�VSHFLILHG�E\�IXQFWLRQBQDPH�LV�IUHH�WR�GR�ZLWK�WKLV�LQIRUPDWLRQ�ZKDW�LW�
SOHDVHV��

$IWHU�WKH�FDOOEDFN�IXQFWLRQ�UHWXUQV�FRQWURO�WR�isc_version()��isc_version()�EXLOGV�D�QHZ�
VWULQJ�FRQWDLQLQJ�WKH�2'6�PDMRU�DQG�PLQRU�YHUVLRQ�QXPEHUV��WKHQ�FDOOV�IXQFWLRQBQDPH�D�
VHFRQG�WLPH�ZLWK�XVHUBDUJ��DQG�D�SRLQWHU�WR�WKH�VWULQJ�FRQWDLQLQJ�WKH�2'6�YHUVLRQ�QXPEHU�LQ�
WKH�IROORZLQJ�IRUPDW�

on disk structure version <ods_major_num>.<ods_minor_num>

ZKHUH�
g �RGVBPDMRUBQXP!�LV�WKH�PDMRU�2'6�QXPEHU��'DWDEDVHV�ZLWK�GLIIHUHQW�PDMRU�YHUVLRQ�
QXPEHUV�KDYH�GLIIHUHQW�SK\VLFDO�OD\RXWV�RQ�GLVN�DQG�DUH�LQFRPSDWLEOH�ZLWK�RQH�DQRWKHU��$�
GDWDEDVH�HQJLQH�FDQ�RQO\�DFFHVV�GDWDEDVHV�ZLWK�D�SDUWLFXODU�2'6�PDMRU�QXPEHU�

g �RGVBPLQRUBQXP!�LV�WKH�PLQRU�2'6�QXPEHU��'LIIHUHQFHV�LQ�WKH�PLQRU�2'6�QXPEHU��EXW�QRW�
WKH�PDMRU�RQH�LQGLFDWH�D�QRQ�VWUXFWXUDO�FKDQJH�WKDW�VWLOO�SHUPLWV�DFFHVV�E\�DQ\�GDWDEDVH�HQJLQH�
WKDW�UHFRJQL]HV�WKH�PDMRU�YHUVLRQ�QXPEHU�

7,3 ,I�D�18//�SRLQWHU�LV�SDVVHG�IRU�IXQFWLRQBQDPH��isc_version()�VHWV�IXQFWLRQBQDPH�WR�SRLQW�WR�
WKH�&�printf()�IXQFWLRQ�

([DPSOHV 7KH�IROORZLQJ�FRGH�IUDJPHQW�FDOOV�isc_version()�ZLWK�D�18//�FDOOEDFN�IXQFWLRQ�

#include <ibase.h>

. . .

int ret;

. . .

ret = isc_version(&db1, NULL, "\t%s\n");
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5HWXUQ�9DOXH ,I�VXFFHVVIXO��isc_version()�UHWXUQV����2WKHUZLVH��LW�UHWXUQV�D�QRQ]HUR�YDOXH�

6HH�$OVR isc_database_info()

isc_wait_for_event()
:DLWV�V\QFKURQRXVO\�XQWLO�RQH�RI�D�VSHFLILHG�JURXS�RI�HYHQWV�LV�SRVWHG�

Note 7KH�isc_wait_for_event()�IXQFWLRQ�ZDV�FDOOHG�gds_$event_wait()�LQ�,QWHU%DVH������,W�
LV�WKHUHIRUH�WKH�RQO\�IXQFWLRQ�WKDW�FDQ·W�EH�WUDQVODWHG�IURP�����QRPHQFODWXUH�WR�DOO�ODWHU�
YHUVLRQV�E\�UHSODFLQJ�gds_$ ZLWK�isc_�

6\QWD[ ISC_STATUS isc_wait_for_event(

ISC_STATUS *status_vector, 

isc_db_handle *db_handle,

short length,

char *event_buffer,

char *result_buffer);

'HVFULSWLRQ isc_wait_for_event()�LV�XVHG�WR�ZDLW�V\QFKURQRXVO\�XQWLO�RQH�RI�D�VSHFLILHG�JURXS�RI�HYHQWV�
LV�SRVWHG��&RQWURO�LV�QRW�UHWXUQHG�WR�WKH�FDOOLQJ�DSSOLFDWLRQ�XQWLO�RQH�RI�WKH�VSHFLILHG�HYHQWV�
RFFXUV�

Parameter Type Description

status_vector ISC_STATUS * Pointer to the error status vector

db_handle isc_db_handle * Pointer to a database handle set by a previous call to 
isc_attach_database(); the handle identifies the database 
against which the events are expected to be posted

db_handle returns an error in status_vector if it is NULL

length short Length of the event parameter buffers, returned by the 
isc_event_block() call which allocated them

event_buffer char * Pointer to the event parameter buffer that specifies the current 
counts of the events to be waited on; this buffer should have 
been initially allocated and filled in by a call to 
isc_event_block()

result_buffer char * Pointer to the event parameter buffer to be filled in with 
updated event counts as a result of this function call; this 
buffer should have been initially allocated by a call to 
isc_event_block()
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(YHQWV�WR�ZDLW�RQ�DUH�VSHFLILHG�LQ�HYHQWBEXIIHU��ZKLFK�VKRXOG�KDYH�EHHQ�LQLWLDOO\�DOORFDWHG�DQG�
ILOOHG�LQ�E\�D�SUHYLRXV�FDOO�WR�isc_event_block()�

:KHQ�RQH�RI�WKHVH�HYHQWV�LV�SRVWHG��isc_wait_for_event() ILOOV�LQ�UHVXOWBEXIIHU�ZLWK�GDWD�WKDW�
H[DFWO\�FRUUHVSRQGV�WR�WKDW�LQ�WKH�LQLWLDO�EXIIHU��H[FHSW�WKDW�WKH�HYHQW�FRXQWV�ZLOO�EH�WKH�
XSGDWHG�RQHV��&RQWURO�WKHQ�UHWXUQV�IURP isc_wait_for_event()�WR�WKH�FDOOLQJ�DSSOLFDWLRQ��
7KH�DSSOLFDWLRQ�VKRXOG�WKHQ�FDOO�isc_event_counts()�WR�GHWHUPLQH�ZKLFK�HYHQW�ZDV�SRVWHG�

Note 7R�UHTXHVW�DV\QFKURQRXV�QRWLILFDWLRQ�RI�HYHQW�SRVWLQJV��XVH isc_que_events()�LQVWHDG�RI�
isc_wait_for_event()��<RX�PXVW�XVH�DV\QFKURQRXV�QRWLILFDWLRQV�LQ�0LFURVRIW�:LQGRZV�
DSSOLFDWLRQV��RU�ZKHUHYHU�D�SURFHVV�PXVW�QRW�VWRS�SURFHVVLQJ�

([DPSOH 7KH�IROORZLQJ�SURJUDP�IUDJPHQW�LOOXVWUDWHV�D�FDOO�WR�isc_wait_for_event()�WR�ZDLW�IRU�D�
SRVWLQJ�RI�DQ\�RI�WKH�HYHQWV�QDPHG�´'(&µ��´+3µ��RU�´681µ�

#include <ibase.h>

#define number_of_stocks 3;

char *event_buffer, *result_buffer;

short length;

length = (short)isc_event_block(

&event_buffer,

&result_buffer,

number_of_stocks,

"DEC", "HP", "SUN");

isc_wait_for_event(

status_vector,

&database_handle,

length, /* Returned from isc_event_block(). */

event_buffer,

result_buffer);

if (status_vector[0] == 1 && status_vector[1])

{

isc_print_status(status_vector); /* Display error message. */ 

return(1);

}

/* Call isc_event_counts() to compare event counts in the buffers and thus 

determine which event(s) were posted. */

5HWXUQ�9DOXH isc_wait_for_event()�UHWXUQV�WKH�VHFRQG�HOHPHQW�RI�WKH�VWDWXV�YHFWRU��=HUR�LQGLFDWHV�
VXFFHVV��$�QRQ]HUR�YDOXH�LQGLFDWHV�DQ�HUURU��)RU�,QWHU%DVH�HUURUV��WKH�ILUVW�HOHPHQW�RI�WKH�
VWDWXV�YHFWRU�LV�VHW�WR����DQG�WKH�VHFRQG�HOHPHQW�LV�VHW�WR�DQ�,QWHU%DVH�HUURU�FRGH�
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7R�FKHFN�IRU�DQ�,QWHU%DVH�HUURU��H[DPLQH�WKH�ILUVW�WZR�HOHPHQWV�RI�WKH�VWDWXV�YHFWRU�GLUHFWO\��
)RU�PRUH�LQIRUPDWLRQ�DERXW�H[DPLQLQJ�WKH�VWDWXV�YHFWRU��VHH�&KDSWHU�����´+DQGOLQJ�(UURU�
&RQGLWLRQV�µ

6HH�$OVR isc_event_block()��isc_que_events()
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APPENDIX

A
Appendix AInterBase Document

Conventions

7KLV�DSSHQGL[�GHVFULEHV�WKH�,QWHU%DVH�����GRFXPHQWDWLRQ�VHW��WKH�SULQWLQJ�FRQYHQWLRQV�XVHG�
WR�GLVSOD\�LQIRUPDWLRQ�LQ�WH[W�DQG�LQ�FRGH�H[DPSOHV��DQG�FRQYHQWLRQV�IRU�QDPLQJ�GDWDEDVH�
REMHFWV�DQG�ILOHV�LQ�DSSOLFDWLRQV�
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The InterBase documentation set
7KH�,QWHU%DVH�GRFXPHQWDWLRQ�VHW�LV�DQ�LQWHJUDWHG�SDFNDJH�GHVLJQHG�IRU�DOO�OHYHOV�RI�XVHUV��,W�
FRQVLVWV�RI�ILYH�SULQWHG�ERRNV��(DFK�RI�WKHVH�ERRNV�LV�DOVR�SURYLGHG�LQ�$GREH�$FUREDW�3')�
IRUPDW�DQG�LV�DFFHVVLEOH�RQ�OLQH�WKURXJK�WKH�+HOS�PHQX��,I�$GREH�$FUREDW�LV�QRW�DOUHDG\�
LQVWDOOHG�RQ�\RXU�V\VWHP��\RX�FDQ�ILQG�LW�RQ�WKH�,QWHU%DVH�GLVWULEXWLRQ�&'�520�RU�DW�
KWWS��ZZZ�DGREH�FRP�SURGLQGH[�DFUREDW�UHDGVWHS�KWPO��$FUREDW�LV�DYDLODEOH�IRU�:LQGRZV�17��
:LQGRZV�����DQG�PRVW�IODYRUV�RI�81,;��:LQGRZV�XVHUV�DOVR�KDYH�KHOS�DYDLODEOH�WKURXJK�WKH�
:LQ+HOS�V\VWHP�

Book Description

Operations Guide Provides an introduction to InterBase and an explanation of tools and 
procedures for performing administrative tasks on databases and database 
servers. Also includes full reference on InterBase utilities, including isql, gbak, 
Server Manager for Windows, and others.

Data Definition Guide Explains how to create, alter, and delete database objects through ISQL.

Language Reference Describes SQL and DSQL syntax and usage.

Programmer’s Guide Describes how to write embedded SQL and DSQL database applications in a 
host language, precompiled through gpre.

API Guide Explains how to write database applications using the InterBase API. 

TABLE A.1 Books in the InterBase 5.1 documentation set
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Printing conventions
7KH�,QWHU%DVH�GRFXPHQWDWLRQ�VHW�XVHV�YDULRXV�W\SRJUDSKLF�FRQYHQWLRQV�WR�LGHQWLI\�REMHFWV�
DQG�V\QWDFWLF�HOHPHQWV�

7KH�IROORZLQJ�WDEOH�OLVWV�W\SRJUDSKLF�FRQYHQWLRQV�XVHG�LQ�WH[W��DQG�SURYLGHV�H[DPSOHV�RI�WKHLU�
XVH�

Convention Purpose Example

UPPERCASE SQL keywords, SQL functions, and names of all 
database objects such as tables, columns, 
indexes, and stored procedures.

The following SELECT statement retrieves data from the 
CITY column in the CITIES table.

italic New terms, emphasized words, file names, and 
host- language variables.

The isc4.gdb security database is not accessible 
without a valid user name and password.

bold Utility names, user-defined and host-language 
function names. Function names are always 
followed by parentheses to distinguish them 
from utility names.

Use gbak to back up and restore a database.

Use the datediff() function to calculate the number of 
days between two dates.

TABLE A.2 Text conventions
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Syntax conventions
7KH�IROORZLQJ�WDEOH�OLVWV�WKH�FRQYHQWLRQV�XVHG�LQ�V\QWD[�VWDWHPHQWV�DQG�VDPSOH�FRGH��DQG�
SURYLGHV�H[DPSOHV�RI�WKHLU�XVH��

Convention Purpose Example

UPPERCASE Keywords that must be typed exactly as 
they appear when used.

SET TERM !!;

italic Parameters that cannot be broken into 
smaller units. For example, a table name 
cannot be subdivided.

CREATE GENERATOR name;

<italic> Parameters in angle brackets that can be 
broken into smaller syntactic units.

WHILE (<condition>) DO <compound_statement>

[ ] Optional syntax: you do not need to 
include anything that is enclosed in square 
brackets.

CREATE [UNIQUE][ASCENDING|DESCENDING]

{ } One of the enclosed options must be 
included in actual statement use. If the 
contents are separated by a pipe symbol 
(|), you must choose only one. 

{SMALLINT | INTEGER | FLOAT | DOUBLE PRECISION}

| You can choose only one of a group whose 
elements are separated by this pipe 
symbol.

When objects separated by this symbol 
occur within curly brackets, you must 
choose one; when they are within square 
brackets you can choose one or none.

SET {DATABASE | SCHEMA}

SELECT [DISTINCT |ALL]

... The clause in brackets with this symbol can 
be repeated as many times as necessary.

(<col> [,<col>…])

TABLE A.3 Syntax conventions
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Appendix BData Structures

7KLV�DSSHQGL[�GRFXPHQWV�WKH�GDWD�VWUXFWXUHV��FRPSLOH�WLPH�FRQVWDQWV��SDUDPHWHU�EXIIHUV��
DQG�LQIRUPDWLRQ�EXIIHUV�XWLOL]HG�LQ�,QWHU%DVH�$3,�DSSOLFDWLRQV�

7KLV�LQIRUPDWLRQ�DOVR�DSSHDUV�WKURXJKRXW�WKH�UHVW�RI�WKLV�$3,�*XLGH��EXW�LV�FRQVROLGDWHG�KHUH�
DV�D�FRQYHQLHQFH��6HH�RWKHU�VHFWLRQV�RI�WKLV�PDQXDO�IRU�PRUH�LQIRUPDWLRQ�

$OO�WKH�VWUXFWXUHV�DQG�FRPSLOH�WLPH�FRQVWDQWV�PHQWLRQHG�DUH�GHILQHG�LQ�WKH�LEDVH�K�KHDGHU�ILOH��
,WHPV�DUH�GRFXPHQWHG�DOSKDEHWLFDOO\��DV�IROORZV�

g $UUD\�GHVFULSWRU
g %ORE�GHVFULSWRU
g %ORE�LQIRUPDWLRQ�LWHP�OLVW�EXIIHU�DQG�UHVXOW�EXIIHU
g %ORE�SDUDPHWHU�EXIIHU
g'DWDEDVH�LQIRUPDWLRQ�UHTXHVW�EXIIHU�DQG�UHVXOW�EXIIHU
g'DWDEDVH�SDUDPHWHU�EXIIHU
g 64/�GDWDW\SH�PDFUR�FRQVWDQWV
g 6WDWXV�YHFWRU
g 7UDQVDFWLRQ�SDUDPHWHU�EXIIHU
g ;64/'$�DQG�;64/9$5�VWUXFWXUHV
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Array descriptor
$Q�DUUD\�GHVFULSWRU�,6&B$55$<B'(6&�LV�D�VWUXFWXUH�GHILQHG�LQ�WKH�LEDVH�K�KHDGHU�ILOH�DV�

typedef struct {

unsigned char array_desc_dtype;

char array_desc_scale;

unsigned short array_desc_length;

char array_desc_field_name [32];

char array_desc_relation_name [32];

short array_desc_dimensions; 

short array_desc_flags;

ISC_ARRAY_BOUND array_desc_bounds [16];

} ISC_ARRAY_DESC;

,6&B$55$<B%281'�LV�GHILQHG�DV�

typedef struct {

short array_bound_lower; /* lower bound */

short array_bound_upper; /* upper bound */

} ISC_ARRAY_BOUND;

Field Description

array_desc_dtype Datatype (see below)

array_desc_scale Scale for numeric datatypes

array_desc_length Length in bytes of each array element

array_desc_field_name NULL-terminated column name

array_desc_relation_name NULL-terminated relation name

array_desc_dimensions Number of array dimensions

array_desc_flags Specifies whether array is to be accessed in row- major or column-major 
order

• 0: row-major

• 1: column-major

array_desc_bounds Lower and upper bounds for each dimension

TABLE B.1 Array descriptor fields
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DATATYPES FOR ARRAY DESCRIPTORS
Datatypes for array descriptors
7KH�DUUD\BGHVFBGW\SH�ILHOG�RI�DQ�DUUD\�GHVFULSWRU�PXVW�EH�H[SUHVVHG�DV�RQH�RI�WKH�GDWDW\SHV�LQ�
WKH�IROORZLQJ�WDEOH�

Blob descriptor
$�%ORE�GHVFULSWRU�LV�GHILQHG�DV�

typedef struct {

    short blob_desc_subtype;

    short blob_desc_charset;

    short blob_desc_segment_size;

    unsigned char blob_desc_field_name [32];

    unsigned char blob_desc_relation_name [32];

array_desc_dtype 
value Corresponding InterBase datatype

blr_text CHAR

blr_text2 CHAR

blr_short SMALLINT

blr_long INTEGER

blr_quad ISC_QUAD structure

blr_float FLOAT

blr_double DOUBLE PRECISION

blr_date DATE

blr_varying VARCHAR

blr_varying2 VARCHAR

blr_blob_id ISC_QUAD structure

blr_cstring NULL-terminated string

blr_cstring2 NULL-terminated string

TABLE B.2 Datatypes for array descriptors 
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} ISC_BLOB_DESC;

Character sets
,QWHU%DVH�VXSSRUWV�D�QXPEHU�RI�FKDUDFWHU�VHWV��)RU�D�OLVW�RI�WKH�FKDUDFWHU�VHWV�VXSSRUWHG��DQG�
WKH�FKDUDFWHU�VHW�YDOXH�WKDW�PXVW�EH�HQWHUHG�LQ�WKH�EOREBGHVFBFKDUVHW�ILHOG�RI�D�%ORE�GHVFULSWRU��
VHH�WKH�'DWD�'HILQLWLRQ�*XLGH�

Blob information buffers
7KH�isc_blob_info()�FDOO�HQDEOHV�DQ�DSSOLFDWLRQ�WR�TXHU\�IRU�%ORE�LQIRUPDWLRQ�VXFK�DV�WKH�
WRWDO�QXPEHU�RI�VHJPHQWV�LQ�WKH�%ORE��RU�WKH�OHQJWK�RI�WKH�ORQJHVW�VHJPHQW�

isc_blob_info()�UHTXLUHV�WZR�DSSOLFDWLRQ�SURYLGHG�EXIIHUV��DQ�LWHP�OLVW�EXIIHU��ZKHUH�WKH�
DSSOLFDWLRQ�VSHFLILHV�WKH�LQIRUPDWLRQ�LW�QHHGV��DQG�D�UHVXOW�EXIIHU��ZKHUH�,QWHU%DVH�UHWXUQV�WKH�
UHTXHVWHG�LQIRUPDWLRQ��$Q�DSSOLFDWLRQ�SRSXODWHV�WKH�LWHP�OLVW�EXIIHU�ZLWK�LQIRUPDWLRQ�SULRU�
WR�FDOOLQJ�isc_blob_info()��,QWHU%DVH�UHWXUQV�LQIRUPDWLRQ�LQ�WKH�UHVXOW�EXIIHU��,I�,QWHU%DVH�
DWWHPSWV�WR�SDVV�EDFN�PRUH�LQIRUPDWLRQ�WKDQ�FDQ�ILW�LQ�WKH�UHVXOW�EXIIHU��LW�SXWV�WKH�YDOXH��
LVFBLQIRBWUXQFDWHG��GHILQHG�LQ�LEDVH�K��LQ�WKH�ILQDO�E\WH�RI�WKH�UHVXOW�EXIIHU�

Field Description

blob_desc_subtype Type of Blob data

0: unstructured

1: TEXT

negative integer between –1 and –32678: user-defined subtype

blob_desc_charset Character set (see below)

blob_desc_segment_size Segment size

blob_desc_field_name NULL-terminated column name

blob_desc_relation_name NULL-terminated table name

TABLE B.3 Blob descriptor fields
322 INTERBASE 5



BLOB DESCRIPTOR
4 ,WHP�OLVW�EXIIHU
7KH�LWHP�OLVW�EXIIHU�LV�D�E\WH�YHFWRU�LQWR�ZKLFK�LV�SODFHG�D�VHTXHQFH�RI�E\WH�YDOXHV��RQH�SHU�
UHTXHVWHG�LWHP�RI�LQIRUPDWLRQ��(DFK�E\WH�LV�DQ�LWHP�W\SH��VSHFLI\LQJ�WKH�NLQG�RI�LQIRUPDWLRQ�
GHVLUHG��&RPSLOH�WLPH�FRQVWDQWV�IRU�DOO�LWHP�W\SHV�DUH�GHILQHG�LQ�LEDVH�K�

#define isc_info_blob_num_segments        4

#define isc_info_blob_max_segment         5

#define isc_info_blob_total_length        6

#define isc_info_blob_type                7

4 5HVXOW�EXIIHU
7KH�UHVXOW�EXIIHU�LV�D�E\WH�YHFWRU�LQ�ZKLFK�,QWHU%DVH�UHWXUQV�D�VHULHV�RI�FOXVWHUV�RI�LQIRUPDWLRQ��
RQH�SHU�LWHP�UHTXHVWHG��(DFK�FOXVWHU�FRQVLVWV�RI�WKUHH�SDUWV�

�� $�RQH�E\WH�LWHP�W\SH��(DFK�LV�WKH�VDPH�DV�RQH�RI�WKH�LWHP�W\SHV�LQ�WKH�LWHP�OLVW�
EXIIHU�

�� $���E\WH�QXPEHU�VSHFLI\LQJ�WKH�QXPEHU�RI�E\WHV�WKDW�IROORZ�LQ�WKH�UHPDLQGHU�RI�
WKH�FOXVWHU�

�� $�YDOXH��VWRUHG�LQ�D�YDULDEOH�QXPEHU�RI�E\WHV��ZKRVH�LQWHUSUHWDWLRQ�GHSHQGV�RQ�
WKH�LWHP�W\SH�

$�FDOOLQJ�SURJUDP�LV�UHVSRQVLEOH�IRU�LQWHUSUHWLQJ�WKH�FRQWHQWV�RI�WKH�UHVXOW�EXIIHU�DQG�IRU�
GHFLSKHULQJ�HDFK�FOXVWHU�DV�DSSURSULDWH�

7KH�FOXVWHUV�UHWXUQHG�WR�WKH�UHVXOW�EXIIHU�DUH�QRW�DOLJQHG��)XUWKHUPRUH��DOO�QXPEHUV�DUH�
UHSUHVHQWHG�LQ�D�JHQHULF�IRUPDW��ZLWK�WKH�OHDVW�VLJQLILFDQW�E\WH�ILUVW��DQG�WKH�PRVW�VLJQLILFDQW�
E\WH�ODVW��6LJQHG�QXPEHUV�KDYH�WKH�VLJQ�LQ�WKH�ODVW�E\WH��&RQYHUW�WKH�QXPEHUV�WR�D�GDWDW\SH�
QDWLYH�WR�\RXU�V\VWHP��LI�QHFHVVDU\��EHIRUH�LQWHUSUHWLQJ�WKHP��7KH�$3,�FDOO��
isc_vax_integer()��FDQ�EH�XVHG�WR�SHUIRUP�WKH�FRQYHUVLRQ�
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Blob buffer items
7KH�IROORZLQJ�WDEOH�OLVWV�LWHPV�DERXW�ZKLFK�LQIRUPDWLRQ�FDQ�EH�UHTXHVWHG�DQG�UHWXUQHG��DQG�
WKH�YDOXHV�UHSRUWHG�

,Q�DGGLWLRQ�WR�WKH�LQIRUPDWLRQ�,QWHU%DVH�UHWXUQV�LQ�UHVSRQVH�WR�D�UHTXHVW��,QWHU%DVH�FDQ�DOVR�
UHWXUQ�RQH�RU�PRUH�RI�WKH�IROORZLQJ�VWDWXV�PHVVDJHV�WR�WKH�UHVXOW�EXIIHU��(DFK�VWDWXV�PHVVDJH�
LV�RQH�XQVLJQHG�E\WH�LQ�OHQJWK�

Blob parameter buffer
$�%ORE�3DUDPHWHU�%XIIHU��%3%��LV�DQ�DSSOLFDWLRQ�GHILQHG�E\WH�YHFWRU��SDVVHG�DV�DQ�DUJXPHQW�WR�
isc_open_blob2() or isc_create_blob2()��WKDW�VSHFLILHV�%ORE�DWWULEXWHV�UHTXLUHG�IRU�
ILOWHULQJ�%ORE�GDWD�

$�%3%�FRQVLVWV�RI�WKH�IROORZLQJ�SDUWV�

�� $�E\WH�VSHFLI\LQJ�WKH�YHUVLRQ�RI�WKH�SDUDPHWHU�EXIIHU��DOZD\V�WKH�FRPSLOH�WLPH�
FRQVWDQW��LVFBESEBYHUVLRQ��

�� $�FRQWLJXRXV�VHULHV�RI�RQH�RU�PRUH�FOXVWHUV�RI�E\WHV��HDFK�GHVFULELQJ�D�VLQJOH�
SDUDPHWHU�

Request and return item Return value

isc_info_blob_num_segments Total number of segments

isc_info_blob_max_segment Length of the longest segment

isc_info_blob_total_length Total size, in bytes, of Blob

isc_info_blob_type Type of Blob (0: segmented, or 1: stream)

TABLE B.4 Blob information items and return values

Item Description

isc_info_end End of the messages

isc_info_truncated Result buffer is too small to hold any more requested information

isc_info_error Requested information is unavailable. Check the status vector for an error 
code and message

TABLE B.5 Status message return items
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(DFK�FOXVWHU�FRQVLVWV�RI�WKH�IROORZLQJ�SDUWV�

�� $�RQH�E\WH�SDUDPHWHU�W\SH��7KHUH�DUH�FRPSLOH�WLPH�FRQVWDQWV�GHILQHG�IRU�DOO�WKH�
SDUDPHWHU�W\SHV��IRU�H[DPSOH��LVFBESEBWDUJHWBW\SH��

�� $�RQH�E\WH�QXPEHU�VSHFLI\LQJ�WKH�QXPEHU�RI�E\WHV�WKDW�IROORZ�LQ�WKH�UHPDLQGHU�
RI�WKH�FOXVWHU�

�� $�YDULDEOH�QXPEHU�RI�E\WHV��ZKRVH�LQWHUSUHWDWLRQ�GHSHQGV�RQ�WKH�SDUDPHWHU�
W\SH�

$OO�QXPEHUV�LQ�WKH�%ORE�SDUDPHWHU�EXIIHU�PXVW�EH�UHSUHVHQWHG�LQ�D�JHQHULF�IRUPDW��ZLWK�WKH�
OHDVW�VLJQLILFDQW�E\WH�ILUVW��DQG�WKH�PRVW�VLJQLILFDQW�E\WH�ODVW��6LJQHG�QXPEHUV�VKRXOG�KDYH�WKH�
VLJQ�LQ�WKH�ODVW�E\WH��7KH�$3,�IXQFWLRQ�isc_vax_integer()�FDQ�EH�XVHG�WR�UHYHUVH�WKH�E\WH�
RUGHU�RI�D�QXPEHU��)RU�PRUH�LQIRUPDWLRQ�DERXW�isc_vax_integer()��VHH�́ LVFBYD[BLQWHJHU��µ�
RQ�SDJH ����RI�&KDSWHU����� $́3,�)XQFWLRQ�5HIHUHQFH�µ

7KH�IROORZLQJ�WDEOH�OLVWV�WKH�SDUDPHWHU�W\SHV�DQG�WKHLU�PHDQLQJ��)RU�OLVWV�RI�WKH�SRVVLEOH�
VXEW\SHV�DQG�FKDUDFWHU�VHWV��VHH�´%ORE�GHVFULSWRUµ�RQ�SDJH ����

Database information request buffer and result buffer
7KH�isc_database_info()�FDOO�HQDEOHV�DQ�DSSOLFDWLRQ�WR�TXHU\�IRU�LQIRUPDWLRQ�DERXW�DQ�
DWWDFKHG�GDWDEDVH�

isc_database_info()�UHTXLUHV�WZR�DSSOLFDWLRQ�SURYLGHG�EXIIHUV��D�UHTXHVW�EXIIHU��ZKHUH�WKH�
DSSOLFDWLRQ�VSHFLILHV�WKH�LQIRUPDWLRQ�LW�QHHGV��DQG�D�UHVXOW�EXIIHU��ZKHUH�,QWHU%DVH�UHWXUQV�WKH�
UHTXHVWHG�LQIRUPDWLRQ��$Q�DSSOLFDWLRQ�SRSXODWHV�WKH�UHTXHVW�EXIIHU�ZLWK�LQIRUPDWLRQ�SULRU�
WR�FDOOLQJ�isc_database_info().�,QWHU%DVH�UHWXUQV�LQIRUPDWLRQ�LQ�WKH�UHVXOW�EXIIHU��,I�
,QWHU%DVH�DWWHPSWV�WR�SDVV�EDFN�PRUH�LQIRUPDWLRQ�WKDQ�FDQ�ILW�LQ�WKH�UHVXOW�EXIIHU��LW�SXWV�WKH�
YDOXH��LVFBLQIRBWUXQFDWHG��GHILQHG�LQ�LEDVH�K��LQ�WKH�ILQDO�E\WH�RI�WKH�UHVXOW�EXIIHU�

Parameter type Description

isc_bpb_target_type Target subtype

isc_bpb_source_type Source subtype

isc_bpb_target_interp Target character set

isc_bpb_source_interp Source character set

TABLE B.6 Blob parameter buffer parameter types
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Request buffer
7KH�UHTXHVW�EXIIHU�LV�D�E\WH�YHFWRU�LQWR�ZKLFK�LV�SODFHG�D�VHTXHQFH�RI�E\WH�YDOXHV��RQH�SHU�
UHTXHVWHG�LWHP�RI�LQIRUPDWLRQ��(DFK�E\WH�LV�DQ�LWHP�W\SH��VSHFLI\LQJ�WKH�NLQG�RI�LQIRUPDWLRQ�
GHVLUHG��&RPSLOH�WLPH�FRQVWDQWV�IRU�DOO�LWHP�W\SHV�DUH�GHILQHG�LQ�LEDVH�K�DQG�VKRZQ�EHORZ�

Result buffer
7KH�UHVXOW�EXIIHU�LV�D�E\WH�YHFWRU�LQ�ZKLFK�,QWHU%DVH�UHWXUQV�D�VHULHV�RI�FOXVWHUV�RI�LQIRUPDWLRQ��
RQH�SHU�LWHP�UHTXHVWHG��(DFK�FOXVWHU�FRQVLVWV�RI�WKUHH�SDUWV�

�� $�RQH�E\WH�LWHP�UHWXUQ�W\SH��7KHVH�DUH�WKH�VDPH�DV�WKH�LWHP�W\SHV�VSHFLILHG�LQ�WKH�
UHTXHVW�EXIIHU�

�� $�WZR�E\WH�QXPEHU�VSHFLI\LQJ�WKH�QXPEHU�RI�E\WHV�WKDW�IROORZ�LQ�WKH�UHPDLQGHU�
RI�WKH�FOXVWHU�

�� $�YDOXH��VWRUHG�LQ�D�YDULDEOH�QXPEHU�RI�E\WHV��ZKRVH�LQWHUSUHWDWLRQ��H�J���DV�D�
QXPEHU�RU�DV�D�VWULQJ�RI�FKDUDFWHUV��GHSHQGV�RQ�WKH�LWHP�UHWXUQ�W\SH�

$�FDOOLQJ�SURJUDP�LV�UHVSRQVLEOH�IRU�LQWHUSUHWLQJ�WKH�FRQWHQWV�RI�WKH�UHVXOW�EXIIHU�DQG�IRU�
GHFLSKHULQJ�HDFK�FOXVWHU�DV�DSSURSULDWH��,Q�PDQ\�FDVHV��WKH�YDOXH�VLPSO\�FRQWDLQV�D�QXPEHU�
RU�D�VWULQJ��VHTXHQFH�RI�FKDUDFWHUV���%XW�LQ�RWKHU�FDVHV��WKH�YDOXH�LV�D�QXPEHU�RI�E\WHV�ZKRVH�
LQWHUSUHWDWLRQ�GHSHQGV�RQ�WKH�LWHP�UHWXUQ�W\SH�

7KH�FOXVWHUV�UHWXUQHG�WR�WKH�UHVXOW�EXIIHU�DUH�QRW�DOLJQHG��)XUWKHUPRUH��DOO�QXPEHUV�DUH�
UHSUHVHQWHG�LQ�D�JHQHULF�IRUPDW��ZLWK�WKH�OHDVW�VLJQLILFDQW�E\WH�ILUVW��DQG�WKH�PRVW�VLJQLILFDQW�
E\WH�ODVW��6LJQHG�QXPEHUV�KDYH�WKH�VLJQ�LQ�WKH�ODVW�E\WH��&RQYHUW�WKH�QXPEHUV�WR�D�GDWDW\SH�
QDWLYH�WR�\RXU�V\VWHP��LI�QHFHVVDU\��EHIRUH�LQWHUSUHWLQJ�WKHP��7KH�$3,�FDOO��
isc_vax_integer()��FDQ�EH�XVHG�WR�SHUIRUP�WKH�FRQYHUVLRQ�

,Q�DGGLWLRQ�WR�WKH�LQIRUPDWLRQ�,QWHU%DVH�UHWXUQV�LQ�UHVSRQVH�WR�D�UHTXHVW��,QWHU%DVH�FDQ�DOVR�
UHWXUQ�RQH�RU�PRUH�RI�WKH�IROORZLQJ�VWDWXV�PHVVDJHV�WR�WKH�UHVXOW�EXIIHU��(DFK�VWDWXV�PHVVDJH�
LV�RQH�XQVLJQHG�E\WH�LQ�OHQJWK�

Item Description

isc_info_end End of the messages

isc_info_truncated Result buffer is too small to hold any more requested information

isc_info_error Requested information is unavailable; check the status vector for an error code 
and message

TABLE B.7 Status message return items
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Request buffer items and result buffer values
7KH�IROORZLQJ�VHFWLRQV�VKRZ�WKH�UHTXHVW�EXIIHU�LWHPV�DQG�UHVXOW�EXIIHU�FRQWHQWV�IRU�WKH�
IROORZLQJ�FDWHJRULHV�RI�GDWDEDVH�LQIRUPDWLRQ�

g'DWDEDVH�FKDUDFWHULVWLFV
g (QYLURQPHQWDO�FKDUDFWHULVWLFV
g 3HUIRUPDQFH�VWDWLVWLFV
g'DWDEDVH�RSHUDWLRQ�FRXQWV
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4 'DWDEDVH�FKDUDFWHULVWLFV
6HYHUDO�LWHPV�DUH�SURYLGHG�IRU�GHWHUPLQLQJ�GDWDEDVH�FKDUDFWHULVWLFV��VXFK�DV�LWV�VL]H�DQG�PDMRU�
DQG�PLQRU�2'6�YHUVLRQ�QXPEHUV��7KH�IROORZLQJ�WDEOH�OLVWV�WKH�UHTXHVW�EXIIHU�LWHPV�WKDW�FDQ�
EH�SDVVHG��DQG�WKH�LQIRUPDWLRQ�UHWXUQHG�LQ�WKH�UHVXOW�EXIIHU�IRU�HDFK�LWHP�W\SH�

Request buffer item Result buffer contents

isc_info_allocation Number of database pages allocated

isc_info_base_level Database version (level) number: 

1 byte containing the number 1

1 byte containing the version number

isc_info_db_id Database file name and site name:

• 1 byte containing the number 2

• 1 byte containing the length, d, of the database file name in bytes

• A string of d bytes, containing the database file name

• 1 byte containing the length, l, of the site name in bytes

• A string of l bytes, containing the site name

isc_info_implementation Database implementation number:

• 1 byte containing a 1

• 1 byte containing the implementation number

• 1 byte containing a “class” number, either 1 or 12

TABLE B.8 Database information items for database characteristics
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isc_info_no_reserve 0 or 1

• 0 indicates space is reserved on each database page for holding 
backup versions of modified records [Default]

• 1 indicates no space is reserved for such records

isc_info_ods_minor_version On-disk structure (ODS) minor version number; an increase in a minor 
version number indicates a non-structural change, one that still allows 
the database to be accessed by database engines with the same major 
version number but possibly different minor version numbers

isc_info_ods_version ODS major version number 

• Databases with different major version numbers have different 
physical layouts; a database engine can only access databases with a 
particular ODS major version number

• Trying to attach to a database with a different ODS number results in 
an error

isc_info_page_size Number of bytes per page of the attached database; use with 
isc_info_allocation to determine the size of the database

isc_info_version Version identification string of the database implementation:

• 1 byte containing the number 1

• 1 byte specifying the length, n, of the following string

• n bytes containing the version identification string

Request buffer item Result buffer contents

TABLE B.8 Database information items for database characteristics  (continued)
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4 (QYLURQPHQWDO�FKDUDFWHULVWLFV
6HYHUDO�LWHPV�DUH�SURYLGHG�IRU�GHWHUPLQLQJ�HQYLURQPHQWDO�FKDUDFWHULVWLFV��VXFK�DV�WKH�DPRXQW�
RI�PHPRU\�FXUUHQWO\�LQ�XVH��RU�WKH�QXPEHU�RI�GDWDEDVH�FDFKH�EXIIHUV�FXUUHQWO\�DOORFDWHG��
7KHVH�LWHPV�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH�

1RW�DOO�HQYLURQPHQWDO�LQIRUPDWLRQ�LWHPV�DUH�DYDLODEOH�RQ�DOO�SODWIRUPV�

4 3HUIRUPDQFH�VWDWLVWLFV
7KHUH�DUH�IRXU�LWHPV�SURYLGLQJ�SHUIRUPDQFH�VWDWLVWLFV�IRU�D�GDWDEDVH��7KHVH�VWDWLVWLFV�
DFFXPXODWH�IRU�D�GDWDEDVH�IURP�WKH�PRPHQW�LW�LV�ILUVW�DWWDFKHG�E\�DQ\�SURFHVV�XQWLO�WKH�ODVW�
UHPDLQLQJ�SURFHVV�GHWDFKHV�IURP�WKH�GDWDEDVH��$�SURJUDP�UHTXHVWLQJ�WKLV�LQIRUPDWLRQ��
WKHUHIRUH��VHHV�LQIRUPDWLRQ�SHUWDLQLQJ�WR�LWV�RZQ�DWWDFKPHQW�DQG�DOO�RWKHU�DWWDFKPHQWV�

)RU�H[DPSOH��WKH�YDOXH�UHWXUQHG�IRU�LVFBLQIRBUHDGV�LV�WKH�QXPEHU�RI�UHDGV�VLQFH�WKH�FXUUHQW�
GDWDEDVH�ZDV�ILUVW�DWWDFKHG��LW�LV�DQ�DJJUHJDWH�RI�DOO�UHDGV�GRQH�E\�DOO�DWWDFKHG�SURFHVVHV��UDWKHU�
WKDQ�WKH�QXPEHU�RI�UHDGV�GRQH�IRU�WKH�FDOOLQJ�SURJUDP�VLQFH�LW�DWWDFKHG�WR�WKH�GDWDEDVH�

Request buffer item Result buffer contents

isc_info_current_memory Amount of server memory (in bytes) currently in use

isc_info_forced_writes Number specifying the mode in which database writes are performed (0 
for asynchronous, 1 for synchronous)

isc_info_max_memory Maximum amount of memory (in bytes) used at one time since the first 
process attached to the database

isc_info_num_buffers Number of memory buffers currently allocated

isc_info_sweep_interval Number of transactions that are committed between “sweeps” to remove 
database record versions that are no longer needed

isc_info_user_names NetWare only. Names of all the users currently attached to the database; 
for each such user, the result buffer will contain an isc_info_user_names 
byte followed by a 1-byte length specifying the number of bytes in the 
user name, followed by the user name

TABLE B.9 Database information items for environmental characteristics
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7KH�LWHPV�SURYLGLQJ�SHUIRUPDQFH�VWDWLVWLFV�DUH�VXPPDUL]HG�LQ�WKH�IROORZLQJ�WDEOH�

4 'DWDEDVH�RSHUDWLRQ�FRXQWV
6HYHUDO�LQIRUPDWLRQ�LWHPV�DUH�SURYLGHG�IRU�GHWHUPLQLQJ�WKH�QXPEHU�RI�YDULRXV�GDWDEDVH�
RSHUDWLRQV�SHUIRUPHG�E\�WKH�FXUUHQWO\�DWWDFKHG�FDOOLQJ�SURJUDP��7KHVH�YDOXHV�DUH�FDOFXODWHG�
RQ�D�SHU�WDEOH�EDVLV�

:KHQ�DQ\�RI�WKHVH�LQIRUPDWLRQ�LWHPV�LV�UHTXHVWHG��,QWHU%DVH�UHWXUQV�WR�WKH�UHVXOW�EXIIHU�

�� ��E\WH�VSHFLI\LQJ�WKH�LWHP�W\SH��IRU�H[DPSOH��LVFBLQIRBLQVHUWBFRXQW��

�� ��E\WHV�WHOOLQJ�KRZ�PDQ\�E\WHV�FRPSRVH�WKH�VXEVHTXHQW�YDOXH�SDLUV�

�� $�SDLU�RI�YDOXHV�IRU�HDFK�WDEOH�LQ�WKH�GDWDEDVH�RQ�ZKLFK�WKH�UHTXHVWHG�W\SH�RI�
RSHUDWLRQ�KDV�RFFXUUHG�VLQFH�WKH�GDWDEDVH�ZDV�ODVW�DWWDFKHG�

(DFK�SDLU�FRQVLVWV�RI�

� ��E\WHV�VSHFLI\LQJ�WKH�WDEOH�,'�

� ��E\WHV�OLVWLQJ�WKH�QXPEHU�RI�RSHUDWLRQV��IRU�H[DPSOH��LQVHUWV��GRQH�RQ�WKDW�WDEOH�

7R�GHWHUPLQH�DQ�DFWXDO�WDEOH�QDPH�IURP�D�WDEOH�,'��TXHU\�WKH�5'%�5(/$7,21�V\VWHP�WDEOH�

Request buffer item Result buffer contents

isc_info_fetches Number of reads from the memory buffer cache

isc_info_marks Number of writes to the memory buffer cache

isc_info_reads Number of page reads

isc_info_writes Number of page writes

TABLE B.10 Database information items for performance statistics
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7KH�IROORZLQJ�WDEOH�GHVFULEHV�WKH�LWHPV�ZKLFK�UHWXUQ�FRXQW�YDOXHV�IRU�RSHUDWLRQV�RQ�WKH�
GDWDEDVH�

$�'DWDEDVH�3DUDPHWHU�%XIIHU��'3%��LV�DQ�DSSOLFDWLRQ�GHILQHG�E\WH�YHFWRU��SDVVHG�DV�DQ�DUJXPHQW�
WR�isc_attach_database()��WKDW�VSHFLILHV�GHVLUHG�GDWDEDVH�FKDUDFWHULVWLFV�

$�'3%�FRQVLVWV�RI�WKH�IROORZLQJ�SDUWV�

�� $�E\WH�VSHFLI\LQJ�WKH�YHUVLRQ�RI�WKH�SDUDPHWHU�EXIIHU��DOZD\V�WKH�FRPSLOH�WLPH�
FRQVWDQW��LVFBGSEBYHUVLRQ��

�� $�FRQWLJXRXV�VHULHV�RI�RQH�RU�PRUH�FOXVWHUV�RI�E\WHV��HDFK�GHVFULELQJ�D�VLQJOH�
SDUDPHWHU�

(DFK�FOXVWHU�FRQVLVWV�RI�WKH�IROORZLQJ�SDUWV�

�� $�RQH�E\WH�SDUDPHWHU�W\SH��7KHUH�DUH�FRPSLOH�WLPH�FRQVWDQWV�GHILQHG�IRU�DOO�WKH�
SDUDPHWHU�W\SHV��IRU�H[DPSOH��LVFBGSEBQXPBEXIIHUV��

�� $�RQH�E\WH�QXPEHU�VSHFLI\LQJ�WKH�QXPEHU�RI�E\WHV�WKDW�IROORZ�LQ�WKH�UHPDLQGHU�
RI�WKH�FOXVWHU�

Request buffer item Result buffer contents

isc_info_backout_count Number of removals of a version of a record

isc_info_delete_count Number of database deletes since the database was last attached

isc_info_expunge_count Number of removals of a record and all of its ancestors, for records 
whose deletions have been committed

isc_info_insert_count Number of inserts into the database since the database was last 
attached

isc_info_purge_count Number of removals of old versions of fully mature records (records 
committed, resulting in older—ancestor—versions no longer being 
needed)

isc_info_read_idx_count Number of reads done via an index since the database was last 
attached

isc_info_read_seq_count Number of sequential database reads, i.e., the number of sequential 
table scans (row reads) done on each table since the database was 
last attached

isc_info_update_count Number of database updates since the database was last attached

TABLE B.11 Database information items for operation counts
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�� $�YDULDEOH�QXPEHU�RI�E\WHV��ZKRVH�LQWHUSUHWDWLRQ��DV�D�QXPEHU�RU�DV�D�VWULQJ�RI�
FKDUDFWHUV��IRU�H[DPSOH��GHSHQGV�RQ�WKH�SDUDPHWHU�W\SH�

7KH�IROORZLQJ�WDEOH�OLVWV�'3%�LWHPV�E\�SXUSRVH�

User Validation Item

User name isc_dpb_user_name

Password isc_dpb_password

Encrypted password isc_dpb_password_enc

System database administrator’s user name isc_dpb_sys_user_name

Authorization key for a software license isc_dpb_license

Database encryption key isc_dpb_encrypt_key

Environmental control

Number of cache buffers isc_dpb_num_buffers

dbkey context scope isc_dpb_dbkey_scope

System management

Force writes to the database to be done asynchronously or 
synchronously

isc_dpb_force_write

Specify whether or not to reserve a small amount of space on each 
database page for holding backup versions of records when 
modifications are made.

isc_dpb_no_reserve

Specify whether or not the database should be marked as damaged isc_dpb_damaged

Perform consistency checking of internal structures isc_dpb_verify

Shadow control

Activate the database shadow, an optional, duplicate, in-sync copy 
of the database

isc_dpb_activate_shadow

Delete the database shadow isc_dpb_delete_shadow

TABLE B.12 DPB parameters
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7KH�IROORZLQJ�WDEOH�OLVWV�'3%�SDUDPHWHUV�LQ�DOSKDEHWLFDO�RUGHU��)RU�HDFK�SDUDPHWHU��LW�OLVWV�LWV�
SXUSRVH��WKH�OHQJWK��LQ�E\WHV��RI�DQ\�YDOXHV�SDVVHG�ZLWK�WKH�SDUDPHWHU��DQG�WKH�YDOXH�WR�SDVV�

Replay logging system control

Activate a replay logging system to keep track of all database calls isc_dpb_begin_log

Deactivate the replay logging system isc_dpb_quit_log

Character set and message file specification

Language-specific message file isc_dpb_lc_messages

Character set to be utilized isc_dpb_lc_ctype

Parameter Purpose Length Value

isc_dpb_activate_shadow Directive to activate the database shadow, 
which is an optional, duplicate, in-sync copy of 
the database

1 (Ignored) 0 (Ignored)

isc_dpb_damaged Number signifying whether or not the 
database should be marked as damaged; 
1 = mark as damaged, 0 = do not mark as 
damaged

1 0 or 1

isc_dpb_dbkey_scope Scope of dbkey context; 0 limits scope to the 
current transaction, 1 extends scope to the 
database session.

1 0 or 1

isc_dpb_delete_shadow Directive to delete a database shadow that is 
no longer needed

1 (Ignored) 0 (Ignored)

isc_dpb_encrypt_key String encryption key, up to 255 characters Number of bytes in 
string

String containing 
key

isc_dpb_force_write Specifies whether database writes are 
synchronous or asynchronous; 
0 = asynchronous, 1 = synchronous

1 0 or 1

isc_dpb_lc_ctype String specifying the character set to be 
utilized

Number of bytes in 
string

String containing 
character set name

TABLE B.13 Alphabetical list of DPB parameters

User Validation Item

TABLE B.12 DPB parameters  (continued)
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6RPH�SDUDPHWHUV��VXFK�DV�LVFBGSEBGHOHWHBVKDGRZ��DUH�GLUHFWLYHV�WKDW�GR�QRW�UHTXLUH�DGGLWLRQDO�
SDUDPHWHUV��(YHQ�VR��\RX�PXVW�VWLOO�SURYLGH�OHQJWK�DQG�YDOXH�E\WHV�IRU�WKHVH�SDUDPHWHUV��6HW�
OHQJWK�WR����DQG�YDOXH�WR����,QWHU%DVH�LJQRUHV�WKHVH�SDUDPHWHU�YDOXHV��EXW�WKH\�DUH�UHTXLUHG�WR�
PDLQWDLQ�WKH�IRUPDW�RI�WKH�'3%�

isc_dpb_lc_messages String specifying a language-specific message 
file

Number of bytes in 
string

String containing 
message file name

isc_dpb_license String authorization key for a software license Number of bytes in 
string

String containing 
key

isc_dpb_no_reserve Specifies whether or not a small amount of 
space on each database page is reserved for 
holding backup versions of records when 
modifications are made; keep backup versions 
on the same page as the primary record to 
optimize update activity

0 (default) = reserve space

1= do not reserve space

1 0 or 1

isc_dpb_num_buffers Number of database cache buffers to allocate 
for use with the database

Default = 75

1 Number of
buffers to allocate

isc_dpb_password String password, up to 255 characters Number of bytes in 
string

String containing 
password

isc_dpb_password_enc String encrypted password, up to 255 
characters

Number of bytes in 
string

String containing 
password

isc_dpb_sys_user_name String system DBA name, up to 255 characters Number of bytes in 
string

String containing 
SYSDBA name

isc_dpb_user_name String user name, up to 255 characters Number of bytes in 
string

String containing 
user name

Parameter Purpose Length Value

TABLE B.13 Alphabetical list of DPB parameters  (continued)
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SQL datatype macro constants
,QWHU%DVH�GHILQHV�D�VHW�RI�PDFUR�FRQVWDQWV�WR�UHSUHVHQW�64/�GDWDW\SHV�DQG�18//�VWDWXV�
LQIRUPDWLRQ�LQ�DQ�;64/9$5��$Q�DSSOLFDWLRQ�VKRXOG�XVH�WKHVH�PDFUR�FRQVWDQWV�WR�VSHFLI\�WKH�
GDWDW\SH�RI�SDUDPHWHUV�DQG�WR�GHWHUPLQH�WKH�GDWDW\SHV�RI�VHOHFW�OLVW�LWHPV�LQ�DQ�64/�
VWDWHPHQW��7KH�IROORZLQJ�WDEOH�OLVWV�HDFK�64/�GDWDW\SH��LWV�FRUUHVSRQGLQJ�PDFUR�FRQVWDQW�
H[SUHVVLRQ��&�GDWDW\SH�RU�,QWHU%DVH�W\SHGHI��DQG�ZKHWKHU�RU�QRW�WKH�VTOLQG�ILHOG�LV�XVHG�WR�
LQGLFDWH�D�SDUDPHWHU�RU�YDULDEOH�WKDW�FRQWDLQV�18//�RU�XQNQRZQ�GDWD�

SQL datatype Macro expression C datatype or typedef
sqlind 
used?

Array SQL_ARRAY ISC_QUAD No

Array SQL_ARRAY + 1 ISC_QUAD Yes

Blob SQL_BLOB ISC_QUAD No

Blob SQL_BLOB + 1 ISC_QUAD Yes

CHAR SQL_TEXT char[ ] No

CHAR SQL_TEXT + 1 char[ ] Yes

DATE SQL_DATE ISC_QUAD No

DATE SQL_DATE + 1 ISC_QUAD Yes

DECIMAL SQL_SHORT, SQL_LONG, 
or SQL_DOUBLE

int, long, or double No

DECIMAL SQL_SHORT + 1, SQL_LONG + 1, 
or SQL_DOUBLE + 1

int, long, or double Yes

DOUBLE PRECISON SQL_DOUBLE double No

DOUBLE PRECISION SQL_DOUBLE + 1 double Yes

INTEGER SQL_LONG long No

INTEGER SQL_LONG + 1 long Yes

FLOAT SQL_FLOAT float No

FLOAT SQL_FLOAT + 1 float Yes

TABLE B.14 SQL datatypes, macro expressions, and C datatypes
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SQL DATATYPE MACRO CONSTANTS
'(&,0$/�DQG�180(5,&�GDWDW\SHV�DUH�VWRUHG�LQWHUQDOO\�DV�60$//,17��,17(*(5��RU�
'28%/(�35(&,6,21�GDWDW\SHV��7R�VSHFLI\�WKH�FRUUHFW�PDFUR�H[SUHVVLRQ�WR�SURYLGH�IRU�D�
'(&,0$/�RU�180(5,&�FROXPQ��XVH�isql�WR�H[DPLQH�WKH�FROXPQ�GHILQLWLRQ�LQ�WKH�WDEOH�WR�VHH�
KRZ�,QWHU%DVH�LV�VWRULQJ�FROXPQ�GDWD��WKHQ�FKRRVH�D�FRUUHVSRQGLQJ�PDFUR�H[SUHVVLRQ�

7KH�GDWDW\SH�LQIRUPDWLRQ�IRU�D�SDUDPHWHU�RU�VHOHFW�OLVW�LWHP�LV�FRQWDLQHG�LQ�WKH�VTOW\SH�ILHOG�RI�
WKH�;64/9$5�VWUXFWXUH��7KH�YDOXH�FRQWDLQHG�LQ�VTOW\SH�SURYLGHV�WZR�SLHFHV�RI�LQIRUPDWLRQ��

g 7KH�GDWDW\SH�RI�WKH�SDUDPHWHU�RU�VHOHFW�OLVW�LWHP�
g:KHWKHU�VTOLQG�LV�XVHG�WR�LQGLFDWH�18//�YDOXHV��,I�VTOLQG�LV�XVHG��LWV�YDOXH�VSHFLILHV�ZKHWKHU�WKH�
SDUDPHWHU�RU�VHOHFW�OLVW�LWHP�LV�18//�������RU�QRW�18//�����

)RU�H[DPSOH��LI�VTOW\SH�HTXDOV�64/B7(;7��WKH�SDUDPHWHU�RU�VHOHFW�OLVW�LWHP�LV�D�&+$5�WKDW�GRHV�
QRW�XVH�VTOLQG�WR�FKHFN�IRU�D�18//�YDOXH��EHFDXVH��LQ�WKHRU\��18//�YDOXHV�DUH�QRW�DOORZHG�IRU�
LW���,I�VTOW\SH�HTXDOV�64/B7(;7������WKHQ�VTOLQG�FDQ�EH�FKHFNHG�WR�VHH�LI�WKH�SDUDPHWHU�RU�
VHOHFW�OLVW�LWHP�LV�18//�

7KH�&�ODQJXDJH�H[SUHVVLRQ��VTOW\SH�	����SURYLGHV�D�XVHIXO�WHVW�RI�ZKHWKHU�D�SDUDPHWHU�RU�
VHOHFW�OLVW�LWHP�FDQ�FRQWDLQ�D�18//��7KH�H[SUHVVLRQ�HYDOXDWHV�WR���LI�WKH�SDUDPHWHU�RU�
VHOHFW�OLVW�LWHP�FDQQRW�FRQWDLQ�D�18//��DQG���LI�WKH�SDUDPHWHU�RU�VHOHFW�OLVW�LWHP�FDQ�FRQWDLQ�
D�18//�

NUMERIC SQL_SHORT, SQL_LONG, 
or SQL_DOUBLE

int, long, or double No

NUMERIC SQL_SHORT + 1, SQL_LONG + 1, 
or SQL_DOUBLE + 1

int, long, or double Yes

SMALLINT SQL_SHORT short No

SMALLINT SQL_SHORT + 1 short Yes

VARCHAR SQL_VARYING First 2 bytes: short containing 
the length of the character string. 
Remaining bytes: char[ ] 

No

VARCHAR SQL_VARYING + 1 First 2 bytes: short containing 
the length of the character string. 
Remaining bytes: char[ ]

Yes

SQL datatype Macro expression C datatype or typedef
sqlind 
used?

TABLE B.14 SQL datatypes, macro expressions, and C datatypes  (continued)
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Status vector
0RVW�$3,�IXQFWLRQV�UHWXUQ�VWDWXV�LQIRUPDWLRQ�WKDW�LQGLFDWHV�VXFFHVV�RU�IDLOXUH��6WDWXV�
LQIRUPDWLRQ�LV�UHSRUWHG�LQ�DQ�HUURU�VWDWXV�YHFWRU��GHFODUHG�LQ�DSSOLFDWLRQV�DV�DQ�DUUD\�RI�WZHQW\�
ORQJ�LQWHJHUV��XVLQJ�WKH�IROORZLQJ�V\QWD[�

#include "ibase.h"

. . .

ISC_STATUS status_vector[20];

,I�\RX�SODQ�WR�ZULWH�\RXU�RZQ�URXWLQHV�LQVWHDG�RI�WKH�,QWHU%DVH�HUURU�KDQGOLQJ�URXWLQHV�WR�
UHDG�DQG�UHDFW�WR�WKH�FRQWHQWV�RI�WKH�VWDWXV�YHFWRU��\RX�QHHG�WR�NQRZ�KRZ�WR�LQWHUSUHW�LW�

,QWHU%DVH�VWRUHV�HUURU�LQIRUPDWLRQ�LQ�WKH�VWDWXV�YHFWRU�LQ�FOXVWHUV�RI�WZR�RU�WKUHH�ORQJV��7KH�
ILUVW�FOXVWHU�LQ�WKH�VWDWXV�YHFWRU�DOZD\V�LQGLFDWHV�WKH�SULPDU\�FDXVH�RI�WKH�HUURU��6XEVHTXHQW�
FOXVWHUV�PD\�FRQWDLQ�VXSSRUWLQJ�LQIRUPDWLRQ�DERXW�WKH�HUURU��IRU�H[DPSOH��VWULQJV�RU�QXPEHUV�
IRU�GLVSOD\�LQ�DQ�DVVRFLDWHG�HUURU�PHVVDJH��7KH�DFWXDO�QXPEHU�RI�FOXVWHUV�XVHG�WR�UHSRUW�
VXSSRUWLQJ�LQIRUPDWLRQ�YDULHV�IURP�HUURU�WR�HUURU�

,Q�PDQ\�FDVHV��DGGLWLRQDO�HUURUV�PD\�EH�UHSRUWHG�LQ�WKH�VWDWXV�YHFWRU��$GGLWLRQDO�HUURUV�DUH�
UHSRUWHG�LPPHGLDWHO\�IROORZLQJ�WKH�ILUVW�HUURU�DQG�LWV�VXSSRUWLQJ�LQIRUPDWLRQ��LI�DQ\��7KH�ILUVW�
FOXVWHU�IRU�HDFK�DGGLWLRQDO�HUURU�PHVVDJH�LGHQWLILHV�WKH�HUURU��6XEVHTXHQW�FOXVWHUV�PD\�FRQWDLQ�
VXSSRUWLQJ�LQIRUPDWLRQ�DERXW�WKH�HUURU�

Meaning of the first long in a cluster
7KH�ILUVW�ORQJ�LQ�DQ\�FOXVWHU�LV�D�QXPHULF�GHVFULSWRU��%\�H[DPLQLQJ�WKH�QXPHULF�GHVFULSWRU�IRU�D�
FOXVWHU��\RX�FDQ�DOZD\V�GHWHUPLQH�WKH�

g 7RWDO�QXPEHU�RI�ORQJV�LQ�WKH�FOXVWHU�
g .LQG�RI�LQIRUPDWLRQ�UHSRUWHG�LQ�WKH�UHPDLQGHU�RI�WKH�FOXVWHU�
g 6WDUWLQJ�ORFDWLRQ�RI�WKH�QH[W�FOXVWHU�LQ�WKH�VWDWXV�YHFWRU�
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MEANING OF THE FIRST LONG IN A CLUSTER
7KH�IROORZLQJ�WDEOH�OLVWV�SRVVLEOH�YDOXHV�IRU�WKH�ILUVW�ORQJ�LQ�DQ\�FOXVWHU�LQ�WKH�VWDWXV�YHFWRU��
1RWH�WKDW�WKH�ILUVW�FOXVWHU�LQ�WKH�VWDWXV�YHFWRU�FDQ�RQO\�FRQWDLQ�YDOXHV�RI�������RU�JUHDWHU�WKDQ���

Value
Longwords in 
cluster Meaning

0 — End of error information in the status vector

1 2 Second long is an InterBase error code

2 2 Second long is the address of string used as a replaceable parameter in a generic 
InterBase error message

3 3 Second long is the length, in bytes, of a variable length string provided by the 
operating system (most often this string is a file name); third long is the address of 
the string

4 2 Second long is a number used as a replaceable parameter in a generic InterBase 
error message

5 2 Second long is the address of an error message string requiring no further 
processing before display

6 2 Second long is a VAX/VMS error code

7 2 Second long is a Unix error code

8 2 Second long is an Apollo Domain error code

9 2 Second long is an MS-DOS or OS/2 error code

10 2 Second long is an HP MPE/XL error code

11 2 Second long is an HP MPE/XL IPC error code

12 2 Second long is a NeXT/Mach error code

NOTE As InterBase is adapted to run on other hardware and software platforms, additional numeric 
descriptors for specific platform and operating system error codes may be added to the end of this list.

TABLE B.15 Interpretation of status vector clusters
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7KH�IROORZLQJ�WDEOH�OLVWV�WKH�LEDVH�K��GHILQH�HTXLYDOHQWV�RI�HDFK�QXPHULF�GHVFULSWRU�

Transaction parameter buffer
7KH�WUDQVDFWLRQ�SDUDPHWHU�EXIIHU��73%��LV�DQ�RSWLRQDO��DSSOLFDWLRQ�GHILQHG�E\WH�YHFWRU��SDVVHG�DV�
DQ�DUJXPHQW�WR�isc_start_transaction()��WKDW�VHWV�XS�D�WUDQVDFWLRQ·V�DWWULEXWHV��LWV�RSHUDWLQJ�
FKDUDFWHULVWLFV��VXFK�DV�ZKHWKHU�WKH�WUDQVDFWLRQ�KDV�UHDG�DQG�ZULWH�DFFHVV�WR�WDEOHV��RU�
UHDG�RQO\�DFFHVV��DQG�ZKHWKHU�RU�QRW�RWKHU�VLPXOWDQHRXVO\�DFWLYH�WUDQVDFWLRQV�FDQ�VKDUH�WDEOH�
DFFHVV�ZLWK�WKH�WUDQVDFWLRQ��(DFK�WUDQVDFWLRQ�PD\�KDYH�LWV�RZQ�73%��RU�WUDQVDFWLRQV�WKDW�
VKDUH�RSHUDWLQJ�FKDUDFWHULVWLFV�FDQ�XVH�WKH�VDPH�73%�

,I�D�73%�LV�QRW�FUHDWHG�IRU�D�WUDQVDFWLRQ��D�18//�SRLQWHU�PXVW�EH�SDVVHG�WR�
isc_start_transaction()�LQ�LWV�SODFH��$�GHIDXOW�VHW�RI�DWWULEXWHV�LV�DXWRPDWLFDOO\�DVVLJQHG�WR�
VXFK�WUDQVDFWLRQV�

Value #define Value #define

0 isc_arg_end 8 isc_arg_domain

1 isc_arg_gds 9 isc_arg_dos

2 isc_arg_string 10 isc_arg_mpexl

3 isc_arg_cstring 11 isc_arg_mpexl_ipc

4 isc_arg_number 15 isc_arg_next_mach

5 isc_arg_interpreted 16 isc_arg_netware

6 isc_arg_vms 17 isc_arg_win32

7 isc_arg_unix

TABLE B.16 #defines for status vector numeric descriptors
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TRANSACTION PARAMETER BUFFER
$�73%�LV�GHFODUHG�LQ�D�&�SURJUDP�DV�D�FKDU�DUUD\�RI�RQH�E\WH�HOHPHQWV��(DFK�HOHPHQW�LV�D�
SDUDPHWHU�WKDW�GHVFULEHV�D�VLQJOH�WUDQVDFWLRQ�DWWULEXWH��7KH�ILUVW�HOHPHQW�LQ�HYHU\�73%�PXVW�
EH�WKH�LVFBWSEBYHUVLRQ��FRQVWDQW��7KH�IROORZLQJ�WDEOH�OLVWV�DYDLODEOH�73%�FRQVWDQWV��GHVFULEHV�
WKHLU�SXUSRVHV��DQG�LQGLFDWHV�ZKLFK�FRQVWDQWV�DUH�DVVLJQHG�DV�D�GHIDXOW�VHW�RI�DWWULEXWHV�ZKHQ�
D�18//�73%�SRLQWHU�LV�SDVVHG�WR�isc_start_transaction()�

Parameter Description

isc_tpb_version3 InterBase version 3 transaction

isc_tpb_consistency Table-locking transaction model

isc_tpb_concurrency High throughput, high concurrency transaction with acceptable consistency; use 
of this parameter takes full advantage of the InterBase multi-generational 
transaction model [Default]

isc_tpb_shared Concurrent, shared access of a specified table among all transactions.; use in 
conjunction with isc_tpb_lock_read and isc_tpb_lock_write to establish the lock 
option [Default]

isc_tpb_protected Concurrent, restricted access of a specified table; use in conjunction with 
isc_tpb_lock_read and isc_tpb_lock_write to establish the lock option

isc_tpb_wait Lock resolution specifies that the transaction is to wait until locked resources are 
released before retrying an operation [Default]

isc_tpb_nowait Lock resolution specifies that the transaction is not to wait for locks to be released, 
but instead, a lock conflict error should be returned immediately

isc_tpb_read Access mode of read-only that allows a transaction only to select data from tables

isc_tpb_write Access mode of read-write that allows a transaction to select, insert, update, and 
delete table data [Default]

isc_tpb_lock_read Read-only access of a specified table; use in conjunction with isc_tpb_shared, 
isc_tpb_protected, and isc_tpb_exclusive to establish the lock option

isc_tpb_lock_write Read-write access of a specified table; use in conjunction with isc_tpb_shared, 
isc_tpb_protected, and isc_tpb_exclusive to establish the lock option [Default]

TABLE B.17 TPB constants
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73%�SDUDPHWHUV�VSHFLI\�WKH�IROORZLQJ�FODVVHV�RI�LQIRUPDWLRQ�
g 7UDQVDFWLRQ�YHUVLRQ�QXPEHU�LV�XVHG�LQWHUQDOO\�E\�WKH�,QWHU%DVH�HQJLQH��,W�LV�DOZD\V�EH�WKH�ILUVW�
DWWULEXWH�VSHFLILHG�LQ�WKH�73%��DQG�PXVW�DOZD\V�EH�VHW�WR�LVFBWSEBYHUVLRQ��

g $FFHVV�PRGH�GHVFULEHV�WKH�DFWLRQV�WKDW�FDQ�EH�SHUIRUPHG�E\�WKH�IXQFWLRQV�DVVRFLDWHG�ZLWK�WKH�
WUDQVDFWLRQ��9DOLG�DFFHVV�PRGHV�DUH�

LVFBWSEBUHDG

LVFBWSEBZULWH

g ,VRODWLRQ�OHYHO�GHVFULEHV�WKH�YLHZ�RI�WKH�GDWDEDVH�JLYHQ�D�WUDQVDFWLRQ�DV�LW�UHODWHV�WR�DFWLRQV�
SHUIRUPHG�E\�RWKHU�VLPXOWDQHRXVO\�RFFXUULQJ�WUDQVDFWLRQV��9DOLG�LVRODWLRQ�OHYHOV�DUH�

LVFBWSEBFRQFXUUHQF\

LVFBWSEBFRQVLVWHQF\

LVFBWSEBUHDGBFRPPLWWHG��LVFBWSEBUHFBYHUVLRQ

LVFBWSEBUHDGBFRPPLWWHG��LVFBWSEBQRBUHFBYHUVLRQ
g /RFN�UHVROXWLRQ�GHVFULEHV�KRZ�D�WUDQVDFWLRQ�VKRXOG�UHDFW�LI�D�ORFN�FRQIOLFW�RFFXUV��9DOLG�ORFN�
UHVROXWLRQV�DUH�

LVFBWSEBZDLW

LVFBWSEBQRZDLW
g 7DEOH�UHVHUYDWLRQ�RSWLRQDOO\�GHVFULEHV�DQ�DFFHVV�PHWKRG�DQG�ORFN�UHVROXWLRQ�IRU�D�VSHFLILHG�WDEOH�
WKDW�WKH�WUDQVDFWLRQ�DFFHVVHV��:KHQ�WDEOH�UHVHUYDWLRQ�LV�XVHG��WDEOHV�DUH�UHVHUYHG�IRU�WKH�
VSHFLILHG�DFFHVV�ZKHQ�WKH�WUDQVDFWLRQ�LV�VWDUWHG��UDWKHU�WKDQ�ZKHQ�WKH�WUDQVDFWLRQ�DFWXDOO\�
DFFHVVHV�WKH�WDEOH��9DOLG�UHVHUYDWLRQV�DUH�

isc_tpb_read_committed High throughput, high concurrency transaction that can read changes committed 
by other concurrent transactions; use of this parameter takes full advantage of the 
InterBase multi-generational transaction model

isc_tpb_rec_version Enables an isc_tpb_read_committed transaction to read the most recently 
committed version of a record even if other, uncommitted versions are pending.

isc_tpb_no_rec_version Enables an isc_tpb_read_committed transaction to read only the latest committed 
version of a record

If an uncommitted version of a record is pending and isc_tpb_wait is also 
specified, then the transaction waits for the pending record to be committed or 
rolled back before proceeding; otherwise, a lock conflict error is reported at once

Parameter Description

TABLE B.17 TPB constants  (continued)
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XSQLDA AND XSQLVAR
LVFBWSEBVKDUHG��LVFBWSEBORFNBZULWH

LVFBWSEBVKDUHG��LVFBWSEBORFNBUHDG

LVFBWSEBSURWHFWHG��LVFBWSEBORFNBZULWH

LVFBWSEBSURWHFWHG��LVFBWSEBORFNBUHDG

XSQLDA and XSQLVAR
$OO�'64/�DSSOLFDWLRQV�PXVW�GHFODUH�RQH�RU�PRUH�H[WHQGHG�64/�GHVFULSWRU�DUHDV�
�;64/'$V���

7KH�XSQLDA�LV�D�KRVW�ODQJXDJH�GDWD�VWUXFWXUH�WKDW�'64/�XVHV�WR�WUDQVSRUW�GDWD�WR�RU�IURP�D�
GDWDEDVH�ZKHQ�SURFHVVLQJ�DQ�64/�VWDWHPHQW�VWULQJ��7KHUH�DUH�WZR�W\SHV�RI�XSQLDAV��LQSXW�
GHVFULSWRUV�DQG�RXWSXW�GHVFULSWRUV��%RWK�LQSXW�DQG�RXWSXW�GHVFULSWRUV�DUH�LPSOHPHQWHG�XVLQJ�
WKH�XSQLDA�VWUXFWXUH��

6\QWD[ One field in the XSQLDA, sqlvar, is an XSQLVAR structure. The sqlvar is especially 
important because one XSQLVAR must be defined for each input parameter or column 
returned.

$SSOLFDWLRQV�GR�QRW�GHFODUH�LQVWDQFHV�RI�WKH�;64/9$5�DKHDG�RI�WLPH��EXW�PXVW��LQVWHDG��
G\QDPLFDOO\�DOORFDWH�VWRUDJH�IRU�WKH�SURSHU�QXPEHU�RI�;64/9$5�VWUXFWXUHV�UHTXLUHG�IRU�HDFK�
'64/�VWDWHPHQW�EHIRUH�LW�LV�H[HFXWHG��WKHQ�GHDOORFDWH�LW��DV�DSSURSULDWH��DIWHU�VWDWHPHQW�
H[HFXWLRQ�
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7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�;64/'$�DQG�WKH�;64/9$5�

$Q�LQSXW�;64/'$�FRQVLVWV�RI�D�VLQJOH�;64/'$�VWUXFWXUH��DQG�RQH�;64/9$5�VWUXFWXUH�IRU�
HDFK�LQSXW�SDUDPHWHU��$Q�RXWSXW�;64/'$�DOVR�FRQVLVWV�RI�RQH�;64/'$�VWUXFWXUH�DQG�RQH�
;64/9$5�VWUXFWXUH�IRU�HDFK�GDWD�LWHP�UHWXUQHG�E\�WKH�VWDWHPHQW�

Array of n instances of XSQLVAR 

1st instance nth instance

short sqltype short sqltype

short sqlscale short sqlscale

short sqlsubtype short sqlsubtype

short sqllen short sqllen

char *sqldata char *sqldata

short *sqlind short *sqlind

short sqlname_length short sqlname_length

char sqlname[32] char sqlname[32]

short relname_length short relname_length

char relname[32] char relname[32]

short ownname_length short ownname_length

char ownname[32] char ownname[32]

short aliasname_length short aliasname_length

char aliasname[32] char aliasname[32]

Single instance of XSQLDA[ ][ ]

short version

char sqldaid[8]

ISC_LONG sqldabc

short sqln

short sqld
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XSQLDA AND XSQLVAR
7KH�isc_dsql_prepare()��isc_dsql_describe()��DQG�isc_dsql_describe_bind()�VWDWHPHQWV�
FDQ�EH�XVHG�WR�GHWHUPLQH�WKH�SURSHU�QXPEHU�RI�;64/9$5�VWUXFWXUHV�WR�DOORFDWH��DQG�WKH�
;64/'$B/(1*7+�PDFUR�FDQ�EH�XVHG�WR�DOORFDWH�WKH�SURSHU�DPRXQW�RI�VSDFH��

XSQLDA field descriptions
7KH�IROORZLQJ�WDEOH�GHVFULEHV�WKH�ILHOGV�WKDW�FRPSULVH�WKH�;64/'$�VWUXFWXUH�

Field definition Description

short version Indicates the version of the XSQLDA structure; set by an application

The current version is defined in ibase.h as SQLDA_VERSION1

char sqldaid[8] Reserved for future use

ISC_LONG sqldabc Reserved for future use

short sqln Indicates the number of elements in the sqlvar array; the application should set this field 
whenever it allocates storage for a descriptor

short sqld Indicates the number of parameters for an input XSQLDA, or the number of select-list 
items for an output XSQLDA; set by InterBase during an isc_dsql_prepare, 
isc_dsql_describe(), or isc_dsql_describe_bind()

For an input descriptor, an sqld of 0 indicates that the SQL statement has no parameters; 
for an output descriptor, an sqld of 0 indicates that the SQL statement is not a SELECT 
statement

XSQLVAR sqlvar The array of XSQLVAR structures; the number of elements in the array is specified in the 
sqln field

TABLE B.18 XSQLDA field descriptions
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XSQLVAR field descriptions
7KH�IROORZLQJ�WDEOH�GHVFULEHV�WKH�ILHOGV�WKDW�FRPSULVH�WKH�;64/9$5�VWUXFWXUH�

Field definition Description

short sqltype Indicates the SQL datatype of parameters or select-list items; set by InterBase 
during isc_dsql_prepare, isc_dsql_describe(), or 
isc_dsql_describe_bind()

short sqlscale Provides scale, specified as a negative number, for exact numeric datatypes 
(DECIMAL, NUMERIC); set by InterBase during isc_dsql_prepare, 
isc_dsql_describe(), or isc_dsql_describe_bind()

short sqlsubtype Specifies the subtype for Blob data; set by InterBase during isc_dsql_prepare, 
isc_dsql_describe(), or isc_dsql_describe_bind()

short sqllen Indicates the maximum size, in bytes, of data in the sqldata field; set by InterBase 
during isc_dsql_prepare, isc_dsql_describe(), or 
isc_dsql_describe_bind()

char *sqldata For input descriptors, specifies either the address of a select-list item or a 
parameter; set by the application

For output descriptors, contains a value for a select-list item; set by InterBase

short *sqlind On input, specifies the address of an indicator variable; set by an application

On output, specifies the address of column indicator value for a select-list item 
following a FETCH

A value of 0 indicates that the column is not NULL; a value of –1 indicates the 
column is NULL; set by InterBase

short sqlname_length Specifies the length, in bytes, of the data in field, sqlname; set by InterBase 
during isc_dsql_prepare() or isc_dsql_describe()

char sqlname[32] Contains the name of the column. Not NULL (\0) terminated; set by InterBase 
during isc_dsql_prepare() or isc_dsql_describe()

short relname_length Specifies the length, in bytes, of the data in field, relname; set by InterBase during 
isc_dsql_prepare() or isc_dsql_describe()

TABLE B.19 XSQLVAR field descriptions
346 INTERBASE 5



XSQLDA AND XSQLVAR
char relname[32] Contains the name of the table; not NULL (\0) terminated, set by InterBase during 
isc_dsql_prepare() or isc_dsql_describe()

short ownname_length Specifies the length, in bytes, of the data in field, ownname; set by InterBase 
during isc_dsql_prepare() or isc_dsql_describe()

char ownname[32] Contains the name of the table owner; not NULL (\0) terminated, set by InterBase 
during isc_dsql_prepare() or isc_dsql_describe()

short aliasname_length Specifies the length, in bytes, of the data in field, aliasname; set by InterBase 
during isc_dsql_prepare() or isc_dsql_describe()

char aliasname[32] Contains the alias name of the column or the column name if no alias exists; not 
NULL (\0) terminated, set by InterBase during isc_dsql_prepare() or 
isc_dsql_describe()

Field definition Description

TABLE B.19 XSQLVAR field descriptions  (continued)
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