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About this book

The Call Level Interface (CLI) Guide and Reference is in two volumes. Volume 1
describes how to use CLI to create database applications for DB2® for Linux,
UNIX, and Windows. Volume 2 is a reference that describes CLI functions,
keywords and configuration.

The Call Level Interface (CLI) Guide and Reference is in two volumes:

¢ Volume 1 describes how to use CLI to create database applications for DB2 for
Linux, UNIX, and Windows.

* Volume 2 is a reference that describes CLI functions, keywords and
configuration.
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Chapter 1. CLI and ODBC function summary
The ODBC and CLI functions that are used to interact with a target database.

The SQL/CLI column can have the following values:
95 The function is defined in the SQL/CLI 9075-3 specification.

SQL3 The function is defined in the SQL/CLI part of the ISO SQL3 draft
replacement for SQL/CLI 9075-3.

Table 1. CLI Function list by category

CLI

Task ODBC SQL/ first version

Function name 3.0 CLI supported Purpose

Connecting to a data source

SQLAllocConnect() Depr 95 V1.1 Obtains a connection handle.

SQLATTocEnv() Depr 95 V1.1 Obtains an environment handle. One
environment handle is used for one or
more connections.

SQLATT1ocHandle() Core 95 V5 Obtains a handle.

SQLBrowseConnect () Level 1 95 V5 Gets required attributes to connect to a
data source.

SQLConnect () Core 95 V1.1 Connects to a specific driver by using a
data source name, user ID, and password.

SQLDriverConnect() Core SQL3 V21! Connects to a specific driver by using a
connection string or optionally requests
that the Driver Manager and driver display
connection dialogs for the user.
Note: This function is also affected by the
additional IBM keywords supported in the
ODBC.INI file.

SQLDrivers() Core No None CLI does not support this function because
this function is implemented by a Driver
Manager.

SQLSetConnectAttr() Core 95 V5 Sets connection attributes.

SQLSetConnectOption() Depr 95 V2.1 Sets connection attributes.

SQLSetConnection() No SQL3 V2.1 Sets the current active connection. You
have to use this function only when using
embedded SQL within a CLI application
with multiple concurrent connections.

Obtaining information about a driver and data source

SQLDataSources() Lvl 2 95 V1.1 Returns the list of available data sources.

SQLGetInfo() Core 95 V1.1 Returns information about a specific driver
and data source.

SQLGetFunctions () Core 95 V1.1 Returns a list of supported driver
functions.

SQLGetTypelInfo() Core 95 V1.1 Returns information about supported data
types.

© Copyright IBM Corp. 2013 1



CLI and ODBC function summary

Table 1. CLI Function list by category (continued)

CLI

Task ODBC SQL/ first version

Function name 3.0 CLI supported Purpose

Setting and retrieving driver options

SQLCreatePkg() No No V9.5 Binds packages to the database.

SQLSetEnvAttr() Core 95 V2.1 Sets an environment option.

SQLGetEnvAttr() Core 95 V2.1 Returns the value of an environment
option.

SQLGetConnectAttr() Lvl1l 95 V5 Returns the value of a connection option.

SQLGetConnectOption() Depr 95 V21! Returns the value of a connection option.

SQLSetStmtAttr() Core 95 V5 Sets a statement attribute.

SQLSetStmtOption() Depr 95 v2.1'! Sets a statement option.

SQLGetStmtAttr() Core 95 V5 Returns the value of a statement attribute.

SQLGetStmtOption() Depr 95 V21! Returns the value of a statement option.

SQLReloadConfig() No No V9.7 Reloads a configuration property from the
client configuration file db2dsdriver.cfg

Preparing SQL requests

SQLATTocStmt () Depr 95 V1.1 Allocates a statement handle.

SQLPrepare() Core 95 V1.1 Prepares an SQL statement for later
execution.

SQLExtendedPrepare() No No Vo6 Prepares an array of statement attributes
for an SQL statement for later execution.

SQLExtendedBind() No No V6 Bind an array of columns instead of using
repeated calls to SQLBindCo1() and
SQLBindParameter()

SQLBindParameter() Lvl1 95 2 V2.1 Assigns storage for a parameter in an SQL
statement (ODBC 2.0).

SQLSetParam() Depr No V11 Assigns storage for a parameter in an SQL
statement (ODBC 1.0).
Note: In ODBC 2.0, this function has been
replaced by SQLBindParameter().

SQLParamOptions () Depr No V2.1 Specifies the use of multiple values for
parameters.

SQLGetCursorName() Core 95 V1.1 Returns the cursor name associated with a
statement handle.

SQLSetCursorName() Core 95 V1.1 Specifies a cursor name.

Submitting requests

SQLDescribeParam() Level 2 SQL3 V5 Returns the description of a parameter
marker.

SQLExecute() Core 95 V1.1 Executes a prepared statement.

SQLExecDirect() Core 95 V1.1 Executes a statement.

SQLNativeSql() Lvl2 95 V21! Returns the text of an SQL statement as
translated by the driver.

SQLNumParams () Lvl2 95 v2.1! Returns the number of parameters in a

2 Call Level Interface Guide and Reference Volume 2
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Table 1. CLI Function list by category (continued)

CLI and ODBC function summary

CLI

Task ODBC SQL/ first version

Function name 3.0 CLI supported Purpose

SQLParamData() Lvl1l 95 v2.1'! Used in conjunction with SQLPutData() to
supply parameter data at execution time.
This is useful for long data values.

SQLPutData() Core 95 V21! Sends part or all of a data value for a
parameter. This is useful for long data
values.

Retrieving results and information about results

SQLRowCount () Core 95 V1.1 Returns the number of rows affected by an
insert, update, or delete request.

SQLNumResuTtCols() Core 95 V1.1 Returns the number of columns in the
result set.

SQLDescribeCol() Core 95 V1.1 Describes a column in the result set.

SQLCoTAttribute() Core Yes V5 Describes attributes of a column in the
result set.

SQLCoTAttributes() Depr Yes V1.1 Describes attributes of a column in the
result set.

SQLCoTumnPrivileges() Level 2 95 V2.1 Gets privileges associated with the
columns of a table.

SQLSetColAttributes() No No V2.1 Sets attributes of a column in the result set.

SQLBindCoT() Core 95 V1.1 Assigns storage for a result column and
specifies the data type.

SQLFetch() Core 95 V1.1 Returns a result row.

SQLFetchScrol1() Core 95 V5 Returns a rowset from a result row.

SQLExtendedFetch() Depr 95 V2.1 Returns multiple result rows.

SQLGetData() Core 95 V1.1 Returns part or all of one column of one
row of a result set. This is useful for long
data values.

SQLMoreResults () Lvl1l SQL3 v2.1°® Determines whether there are more result
sets available and, if so, initializes
processing for the next result set.

SQLNextResult () No Yes V7.1 Provides nonsequential access to multiple
result sets returned from a stored
procedure.

SQLError() Depr 95 V1.1 Returns additional error or status
information.

SQLGetDiagField() Core 95 V5 Gets a field of diagnostic data.

SQLGetDiagRec () Core 95 V5 Gets multiple fields of diagnostic data.

SQLSetPos () Level 1 SQL3 V5 Sets the cursor position in a rowset.

SQLGetSQLCA() No No V2.1 Returns the SQLCA associated with a
statement handle.

SQLBulkOperations() Level 1 No V6 Performs bulk insertions, updates,
deletions, and fetches by bookmark.

Descriptors
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CLI and ODBC function summary

Table 1. CLI Function list by category (continued)

CLI

Task ODBC SQL/ first version

Function name 3.0 CLI supported Purpose

SQLCopyDesc () Core 95 V5 Copies descriptor information between
handles.

SQLGetDescField() Core 95 V5 Gets single field settings of a descriptor
record.

SQLGetDescRec() Core 95 V5 Gets multiple field settings of a descriptor
record.

SQLSetDescField() Core 95 V5 Sets a single field of a descriptor record.

SQLSetDescRec() Core 95 V5 Sets multiple field settings of a descriptor
record.

Large object support

SQLBindFileToCol() No No V2.1 Associates a LOB file reference with a LOB
column.

SQLBindFileToParam() No No V2.1 Associates a LOB file reference with a
parameter marker.

SQLGetLength() No SQL3 V2.1 Gets the length of a string referenced by a
LOB locator.

SQLGetPosition() No SQL3 V2.1 Gets the position of a string within a
source string referenced by a LOB locator.

SQLGetSubString() No SQL3 V2.1 Creates a new LOB locator that references

a substring within a source string. The
source string is also represented by a LOB
locator.

Obtaining information about the data source's system tables (catalog functions)

SQLCoTumns () Lvl1 SQL3 v2.1'! Returns the list of column names in
specified tables.

SQLExtendedProcedures() No No V9.7 Returns the list of procedure names stored
in a specific data source with additional
information.

SQLExtendedProceduresColumns() No No V9.7 Returns the list of input and output

parameters for the specified procedures
with additional information.

SQLForeignKeys () Lvl 2 SQL3 V2.1 Returns the list of column names that
comprise foreign keys, if they exist for a
specified table.

SQLPrimaryKeys () Lvl1 SQL3 V2.1 Returns the list of column names that
comprise the primary key for a table.

SQLProcedureColumns () Lvl2 No V2.1 Returns the list of input and output
parameters for the specified procedures.

SQLProcedures () Lvl 2 No V2.1 Returns the list of procedure names stored
in a specific data source.

SQLSpecialColumns () Core SQL3 v2.1'! Returns information about the optimal set
of columns that uniquely identifies a row
in a specified table.

SQLStatistics() Core SQL3 v2.1'! Returns statistics about a single table and
the list of indexes associated with the table.
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CLI and ODBC function summary

Table 1. CLI Function list by category (continued)

CLI

Task ODBC SQL/ first version

Function name 3.0 CLI supported Purpose

SQLTablePrivileges() Lvl2 SQL3 V2.1 Returns a list of tables and the privileges
associated with each table.

SQLTables () Core SQL3 V21! Returns the list of table names stored in a
specific data source.

Terminating a statement

SQLFreeHandle() Core 95 V1.1 Frees handle resources.

SQLFreeStmt () Core 95 V1.1 Ends statement processing and closes the
associated cursor, discards pending results,
and, optionally, frees all resources
associated with the statement handle.

SQLCancel() Core 95 V1.1 Cancels an SQL statement.

SQLTransact() Depr No V1.1 Commits or rolls back a transaction.

SQLCloseCursor() Core 95 V5 Commits or rolls back a transaction.

Terminating a connection

SQLDisconnect() Core 95 V1.1 Closes the connection.

SQLEndTran() Core 95 V5 Ends the transaction of a connection.

SQLFreeConnect () Depr 95 V1.1 Releases the connection handle.

SQLFreeEnv () Depr 95 V1.1 Releases the environment handle.

Creating and dropping a database

SQLCreateDb () No No V9.7 Creates a database based on the specified
database name, code-set, and mode.

SQLDropDb () No No Vo.7 Drops the specified database.

Note:

1 Runtime support for this function was also available in the DB2 Client Application Enabler for DOS

Version 1.2 product.
2 SQLBindParam() has been replaced by SQLBindParameter().

Depr in the ODBC column indicates that the function has been deprecated for ODBC.

The following limitations apply to ODBC functions:

* SQLSetScrollOptions() is supported for runtime use only, because it has been superseded by the
SQL_CURSOR_TYPE, SQL_CONCURRENCY, SQL_KEYSET_SIZE, and SQL_ROWSET_SIZE statement options.

+ SQLDrivers() is implemented by the ODBC driver manager.

Unicode functions (CLI)

CLI Unicode functions accept Unicode string arguments in place of ANSI string
arguments.

CLI Unicode functions accept Unicode string arguments in place of ANSI string
arguments. The Unicode string arguments must be in UCS-2 encoding
(native-endian format). ODBC API functions have suffixes to indicate the format of
their string arguments: those that accept Unicode end in W, and those that accept
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Unicode functions (CLI)

ANSI have no suffix (ODBC adds equivalent functions with names that end in A,
but these are not offered by CLI). The following list of CLI functions are available
in both ANSI and Unicode versions:

* SQLBrowseConnect

¢ SQLColAttribute

* SQLColAttributes

* SQLColumnPrivileges
* SQLColumns

¢ SQLConnect

* SQLCreateDb

* SQLDataSources

* SQLDescribeCol

¢ SQLDriverConnect

¢ SQLDropDb

e SQLError

e SQLExecDirect

* SQLExtendedPrepare
¢ SQLExtendedProcedures
¢ SQLExtendedProcedureColumns
* SQLForeignKeys

* SQLGetConnectAttr
* SQLGetConnectOption
* SQLGetCursorName
* SQLGetDescField

* SQLGetDescRec

* SQLGetDiagField

* SQLGetDiagRec

* SQLGetInfo

¢ SQLGetPosition

* SQLGetStmtAttr

* SQLNativeSQL

* SQLPrepare

* SQLPrimaryKeys

* SQLProcedureColumns
* SQLProcedures

* SQLReloadConfig

¢ SQLSetConnectAttr

* SQLSetConnectOption
* SQLSetCursorName
e SQLSetDescField

* SQLSetStmtAttr

* SQLSpecialColumns
* SQLStatistics

* SQLTablePrivileges

* SQLTables
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Unicode functions (CLI)

Unicode functions that have arguments which are always the length of strings
interpret these arguments as the number of SQLWCHAR elements needed to store
the string. For functions that return length information for server data, the display
size and precision are again described in terms of the number of SQLWCHAR
elements used to store them. When the length (transfer size of the data) can refer
to string or non-string data, it is interpreted as the number of bytes needed to store
the data.

For example, SQLGetInfoW () will still take the length as the number of bytes, but
SQLExecDirectW() will use the number of SQLWCHAR elements. Consider a single
character from the UTF-16 extended character set (UTF-16 is an extended character
set of UCS-2; Microsoft Windows 2000 and Microsoft Windows XP use UTF-16).
Microsoft Windows 2000 will use two SQL_C_WCHAR elements, which is
equivalent to 4 bytes, to store this single character. The character therefore has a
display size of 1, a string length of 2 (when using SQL_C_WCHAR), and a byte
count of 4. CLI will return data from result sets in either Unicode or ANSI,
depending on the application's binding. If an application binds to SQL_C_CHAR,
the driver will convert SQL_WCHAR data to SQL_CHAR. An ODBC driver
manager, if used, maps SQL_C_WCHAR to SQL_C_CHAR for ANSI drivers but
does no mapping for Unicode drivers.

ANSI to Unicode function mappings

The syntax for a CLI Unicode function is the same as the syntax for its
corresponding ANSI function, except that SQLCHAR parameters are defined as
SQLWCHAR. Character buffers defined as SQLPOINTER in the ANSI syntax can
be defined as either SQLCHAR or SQLWCHAR in the Unicode function. Refer to
the ANSI version of the CLI Unicode functions for ANSI syntax details.

SQLAllocConnect function (CLI) - Allocate connection handle

In ODBC 3.0, SQLAllocConnect() has been deprecated and replaced with
SQLAIllocHandle().

Although this version of CLI continues to support SQLAllocConnect(), it is
recommended that you use SQLAllocHandle() in your CLI programs so that they
conform to the latest standards.

Migrating to the new function

The statement:
SQLATT1ocConnect (henv, &hdbc);

for example, would be rewritten using the new function as:
SQLA11ocHand1e(SQL_HANDLE DBC, henv, &hdbc);

SQLAIllocEnv function (CLI) - Allocate environment handle

In ODBC 3.0, SQLAllocEnv() has been deprecated and replaced with
SQLA1TocHandle().

Although this version of CLI continues to support SQLAllocEnv(), use
SQLAT1ocHandle() in your CLI programs so that they conform to the latest
standards.
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SQLAIllocEnv function (CLI) - Allocate environment handle

Migrating to the new function

The statement:
SQLAT1ocEnv (&henv) ;

for example, would be rewritten using the new function as:
SQLATTocHandle (SQL_HANDLE_ENV, SQL_NULL_HANDLE, &henv);

SQLAllocHandle function (CLI) - Allocate handle

Allocates environment, connection, statement, or descriptor handles.

Note: This function replaces the deprecated ODBC 2.0 functions
SQLAllocConnect(), SQLAllocEnv(), and SQLAllocStmt().

Specification:

e CLI50

* ODBC 3.0

* ISO CLI

Syntax

SQLRETURN  SQLATlocHandle (
SQLSMALLINT HandleType, /* fHandleType */
SQLHANDLE InputHandle, /* hInput =/
SQLHANDLE *QutputHandlePtr); /* *phQutput =/

Function Arguments

Table 2. SQLAllocHandle arguments

Data type

Argument Use Description

SQLSMALLINT

HandleType input The type of handle to be allocated by

SQLAT1ocHandle(). Must be one of the following
values:

* SQL_HANDLE_ENV

* SQL_HANDLE_DBC

e SQL_HANDLE_STMT

* SQL_HANDLE_DESC

SQLHANDLE

InputHandle input Existing handle to use as a context for the new

handle being allocated. If HandleType is
SQL_HANDLE_ENYV, this is SQL_NULL_HANDLE.
If HandleType is SQL_HANDLE_DBC, this must be
an environment handle, and if it is
SQL_HANDLE_STMT or SQL_HANDLE_DESC, it
must be a connection handle.

SQLHANDLE *

OutputHandlePtr output Pointer to a buffer in which to return the handle to

the newly allocated data structure.

Usage

SQLAIllocHandle() is used to allocate environment, connection, statement, and
descriptor handles. An application can allocate multiple environment, connection,
statement, or descriptor handles at any time a valid InputHandle exists.
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SQLAllocHandle function (CLI) - Allocate handle

If the application calls SQLAllocHandle() with *OutputHandlePtr set to an existing
environment, connection, statement, or descriptor handle, CLI overwrites the
handle, and new resources appropriate to the handle type are allocated. There are
no changes made to the CLI resources associated with the original handle.

Return codes
+ SQL_SUCCESS

* SQL_SUCCESS_WITH_INFO
* SQL_INVALID_HANDLE

« SQL_ERROR

If SQLAllocHandle() returns SQL_INVALID_HANDLE, it will set OutputHandlePtr
to SQL_NULL_HENYV, SQL_NULL_HDBC, SQL_NULL_HSTMT, or
SQL_NULL_HDESC, depending on the value of HandleType, unless the output
argument is a null pointer. The application can then obtain additional information
from the diagnostic data structure associated with the handle in the InputHandle

argument.

Diagnostics

Table 3. SQLAllocHandle SQLSTATEs

SQLSTATE

Description

Explanation

01000

Warning.

Informational message. (Function returns
SQL_SUCCESS_WITH_INFO.)

08003

Connection is closed.

The HandleType argument was SQL_HANDLE_STMT or
SQL_HANDLE_DESC, but the connection handle specified by the
InputHandle argument did not have an open connection. The
connection process must be completed successfully (and the
connection must be open) for CLI to allocate a statement or
descriptor handle.

HYO000

General error.

An error occurred for which there was no specific SQLSTATE. The
error message returned by SQLGetDiagRec() in the *MessageText
buffer describes the error and its cause.

HY001

Memory allocation failure.

DB2 CLI is unable to allocate memory required to support
execution or completion of the function. It is likely that
process-level memory has been exhausted for the application
process. Consult the operating system configuration for
information about process-level memory limitations.

HY013

Unexpected memory handling
error.

The HandleType argument was SQL_HANDLE_DBC,
SQL_HANDLE_STMT, or SQL_HANDLE_DESC; and the function
call could not be processed because the underlying memory
objects could not be accessed, possibly because of low memory
conditions.

HY014

No more handles.

The limit for the number of handles that can be allocated for the
type of handle indicated by the HandleType argument has been
reached, or in some cases, insufficient system resources exist to
properly initialize the new handle.

HY092

Option type out of range.

The HandleType argument was not one of:
* SQL_HANDLE_ENV

* SQL_HANDLE_DBC

* SQL_HANDLE_STMT

* SQL_HANDLE_DESC
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SQLAllocHandle function (CLI) - Allocate handle

Restrictions
None.

Example

SQLHANDLE henv; /* environment handle */
SQLHANDLE hdbc; /* connection handle */
SQLHANDLE hstmt; /* statement handle */
SQLHANDLE hdesc; /* descriptor handle */

/% oo %/

/* allocate an environment handle */
c1iRC = SQLATTocHandle(SQL_HANDLE_ENV, SQL NULL_HANDLE, &henv);

[* oo %/

/* allocate a database connection handle */
c1iRC = SQLATTocHandle(SQL_HANDLE DBC, henv, &hdbc);

[* ... %/
/* connect to database using hdbc */
[* .. %/

/% allocate one or more statement handles =*/
c1iRC = SQLATTocHandle(SQL_HANDLE_STMT, hdbc, &hstmt);

[* ... %/
/* allocate a descriptor handle */
c1iRC = SQLA11ocHandle(SQL_HANDLE_DESC, hstmt, &hdesc);

SQLAIllocStmt function (CLI) - Allocate a statement handle

In ODBC 3.0, SQLAllocStmt() has been deprecated and replaced with
SQLAllocHandle().

Although this version of CLI continues to support SQLAllocStmt(), use
SQLAllocHandle() in your CLI programs so that they conform to the latest
standards.

Migrating to the new function

The statement:
SQLA1TocStmt (hdbc, &hstmt);

for example, would be rewritten using the new function as:
SQLATT1ocHand1e(SQL_HANDLE_STMT, hdbc, &hstmt);

SQLBindCol function (CLI) - Bind a column to an application variable
or LOB locator

Application can associates (bind) columns in a result set to C data type variables,
and associate (bind) LOB columns in a result set to LOB locators.

Specification:
« CLI11

+ ODBC 1.0

+ ISO CLI
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SQLBindCol function (CLI) - Bind a column to an application variable or LOB locator

SQLBindCol() is used to associate columns in a result set to either:

* Application variables or arrays of application variables (storage buffers), for all
C data types. Data is transferred from the DBMS to the application when
SQLFetch() or SQLFetchScroll() is called. Data conversion might occur as the
data is transferred.

e A LOB locator, for LOB columns. A LOB locator, not the data itself, is transferred
from the DBMS to the application when SQLFetch() is called.

Alternatively, LOB columns can be bound directly to a file using
SQLBindFileToCol().

SQLBindCol() is called once for each column in the result set that the application
needs to retrieve.

In general, SQLPrepare(), SQLExecDirect() or one of the schema functions is called
before this function, and SQLFetch(), SQLFetchScroll(), SQLBulkOperations(), or

SQLSetPos() is called after. Column attributes might also be needed before calling
SQLBindCol(), and can be obtained using SQLDescribeCol() or SQLColAttribute().

Syntax

SQLRETURN SQLBindCol (
SQLHSTMT StatementHandle, /* hstmt =/
SQLUSMALLINT ColumnNumber, /* icol */
SQLSMALLINT TargetType, /* fCType */
SQLPOINTER TargetValuePtr, /* rgbValue */
SQLLEN BufferLength, /* dbValueMax =/
SQLLEN *StrLen_or_IndPtr); /* *pcbValue =/

Function arguments

Table 4. SQLBindCol arguments

Data type Argument Use Description
SQLHSTMT StatementHandle input Statement handle
SQLUSMALLINT | ColumnNumber input Number identifying the column. Columns are

numbered sequentially, from left to right.

¢ Column numbers start at 1 if bookmarks are not
used (SQL_ATTR_USE_BOOKMARKS statement
attribute set to SQL_UB_OFF).

¢ Column numbers start at 0 if bookmarks are
used (the statement attribute is set to
SQL_UB_ON). Column 0 is the bookmark
column.
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SQLBindCol function (CLI) - Bind a column to an application variable or LOB locator

Table 4. SQLBindCol arguments (continued)

Data type

Argument

Use

Description

SQLSMALLINT

TargetType

input

The C data type for column number ColumnNumber
in the result set. When the application retrieves
data from the data source, it will convert the data
to this C type. When using SQLBulkOperations() or
SQLSetPos (), the driver will convert data from this
C data type when sending information to the data
source. The following types are supported:

* SQL_C_BINARY

* SQL_C_BIT

* SQL_C_BLOB_LOCATOR

* SQL_C_CHAR

* SQL_C_CLOB_LOCATOR

* SQL_C_DBCHAR

* SQL_C_DBCLOB_LOCATOR

* SQL_C_DECIMAL_IBM

* SQL_C_DOUBLE

* SQL_C_FLOAT

* SQL_C_LONG

* SQL_C_NUMERIC *

* SQL_C_SBIGINT

* SQL_C_SHORT

* SQL_C_TYPE_DATE

* SQL_C_TYPE_TIME

* SQL_C_TYPE_TIMESTAMP

* SQL_C_TYPE_TIMESTAMP_EXT

* SQL_C_TINYINT

* SQL_C_UBIGINT

* SQL_C_UTINYINT

* SQL_C_WCHAR

Specifying SQL_C_DEFAULT causes data to be
transferred to its default C data type.

SQLPOINTER

TargetValuePtr

input/output
(deferred)

Pointer to buffer or an array of buffers with either
column-wise or row-wise binding, where CLI is to
store the column data or the LOB locator when the
fetch occurs.

This buffer is used to return data when any of the
following functions are called: SQLFetch(),
SQLFetchScrol1(), SQLSetPos () using the Operation
argument SQL_REFRESH, or SQLBulkOperations()
using the Operation argument
SQL_FETCH_BY_BOOKMARK. Otherwise,
SQLBuTkOperations() and SQLSetPos() use the
buffer to retrieve data.

If TargetValuePtr is null, the column is unbound. All
columns can be unbound with a call to
SQLFreeStmt () with the SQL_UNBIND option.
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SQLBindCol function (CLI) - Bind a column to an application variable or LOB locator

Table 4. SQLBindCol arguments (continued)

Data type

Argument

Use

Description

SQLLEN

BufferLength

input

Size in bytes of TargetValuePtr buffer available to
store the column data or the LOB locator.

If TargetType denotes a binary or character string
(either single or double byte) or is
SQL_C_DEFAULT for a column returning variable
length data, then BufferLength must be > 0, or an
error will be returned. Note that for character data,
the driver counts the NULL termination character
and so space must be allocated for it. For all other
data types, this argument is ignored.

SQLLEN *

StrLen_or_IndPtr

input/output
(deferred)

Pointer to value (or array of values) which
indicates the number of bytes CLI has available to
return in the TargetValuePtr buffer. If TargetType is a
LOB locator, the size of the locator is returned, not
the size of the LOB data.

This buffer is used to return data when any of the
following functions are called: SQLFetch(),
SQLFetchScrol1(), SQLSetPos () using the Operation
argument SQL_REFRESH, or SQLBulkOperations()
using the Operation argument
SQL_FETCH_BY_BOOKMARK. Otherwise,
SQLBulkOperations() and SQLSetPos() use the
buffer to retrieve data.

SQLFetch() returns SQL_NULL_DATA in this
argument if the data value of the column is null.

This pointer value must be unique for each bound
column, or NULL. A value of
SQL_COLUMN_IGNORE, SQL_NTS,
SQL_NULL_DATA, or the length of the data can be
set for use with SQLBulkOperations().

SQL_NO_LENGTH might also be returned, refer to
the Usage section for more information.

¢ For this function, both TargetValuePtr and StrLen_or_IndPtr are deferred outputs,
meaning that the storage locations these pointers point to do not get updated
until a result set row is fetched. As a result, the locations referenced by these
pointers must remain valid until SQLFetch() or SQLFetchScroll() is called. For
example, if SQLBindCol() is called within a local function, SQLFetch() must be
called from within the same scope of the function or the TargetValuePtr buffer
must be allocated as static or global.

¢ CLI will be able to optimize data retrieval for all variable length data types if
TargetValuePtr is placed consecutively in memory after StrLen_or_IndPtr.

Usage

Call SQLBindCol() once for each column in the result set for which either the data
or, for LOB columns, the LOB locator is to be retrieved. When SQLFetch() or
SQLFetchScroll() is called to retrieve data from the result set, the data in each of
the bound columns is placed in the locations assigned by the TargetValuePtr and
StrLen_or_IndPtr pointers. When the statement attribute
SQL_ATTR_ROW_ARRAY_SIZE is greater than 1, then TargetType should refer to
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SQLBindCol function (CLI) - Bind a column to an application variable or LOB locator

an array of buffers. If TargetType is a LOB locator, a locator value is returned, not
the actual LOB data. The LOB locator references the entire data value in the LOB
column.

If a CLI application does not provide an output buffer for a LOB column using the
function SQLBindCol() the IBM® data server client will, by default, request a LOB
locator on behalf of the application for each LOB column in the result sets.

Columns are identified by a number, assigned sequentially from left to right.

* Column numbers start at 1 if bookmarks are not used
(SQL_ATTR_USE_BOOKMARKS statement attribute set to SQL_UB_OFF).

e Column numbers start at 0 if bookmarks are used (the statement attribute set to
SQL_UB_ON).

After columns have been bound, in subsequent fetches the application can change
the binding of these columns or bind previously unbound columns by calling
SQLBindCol(). The new binding does not apply to data already fetched, it will be
used on the next fetch. To unbind a single column (including columns bound with
SQLBindFileToCol()), call SQLBindCol() with the TargetValuePtr pointer set to
NULL. To unbind all the columns, the application should call SQLFreeStmt() with
the Option input set to SQL_UNBIND.

The application must ensure enough storage is allocated for the data to be
retrieved. If the buffer is to contain variable length data, the application must
allocate as much storage as the maximum length of the bound column plus the
NULL terminator. Otherwise, the data might be truncated. If the buffer is to
contain fixed length data, CLI assumes the size of the buffer is the length of the C
data type. If data conversion is specified, the required size might be affected.

If string truncation does occur, SQL_SUCCESS_WITH_INFO is returned and
StrLen_or_IndPtr will be set to the actual size of TargetValuePtr available for return
to the application.

Truncation is also affected by the SQL_ATTR_MAX_LENGTH statement attribute
(used to limit the amount of data returned to the application). The application can
specify not to report truncation by calling SQLSetStmtAttr() with
SQL_ATTR_MAX_LENGTH and a value for the maximum length to return for all
variable length columns, and by allocating a TargetValuePtr buffer of the same size
(plus the null-terminator). If the column data is larger than the set maximum
length, SQL_SUCCESS will be returned when the value is fetched and the
maximum length, not the actual length, will be returned in StrLen_or_IndPtr.

If the column to be bound is a SQL_GRAPHIC, SQL_VARGRAPHIC or
SQL_LONGVARGRAPHIC type, then TargetType can be set to SQL_C_DBCHAR or
SQL_C_CHAR. If TargetType is SQL_C_DBCHAR, the data fetched into the
TargetValuePtr buffer will be null-terminated with a double byte null-terminator. If
TargetType is SQL_C_CHAR, then there will be no null-termination of the data. In
both cases, the length of the TargetValuePtr buffer (BufferLength) is in units of bytes
and should therefore be a multiple of 2. It is also possible to force CLI to null
terminate graphic strings using the PATCH1 keyword.

Note: SQL_NO_TOTAL will be returned in StrLen_or_IndPtr if:
* The SQL type is a variable length type, and

» StrLen_or_IndPtr and TargetValuePtr are contiguous, and

* The column type is NOT NULLABLE, and

e String truncation occurred.
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Descriptors and SQLBindCol
The following sections describe how SQLBindCol() interacts with descriptors.

Note: Calling SQLBindCol() for one statement can affect other statements. This
occurs when the ARD associated with the statement is explicitly allocated and is
also associated with other statements. Because SQLBindCol() modifies the
descriptor, the modifications apply to all statements with which this descriptor is
associated. If this is not the required behavior, the application should dissociate
this descriptor from the other statements before calling SQLBindCol().

Argument mappings

Conceptually, SQLBindCol() performs the following steps in sequence:
Calls SQLGetStmtAttr() to obtain the ARD handle.

* Calls SQLGetDescField() to get this descriptor's SQL_DESC_COUNT field, and if
the value in the ColumnNumber argument exceeds the value of
SQL_DESC_COUNT, calls SQLSetDescField() to increase the value of
SQL_DESC_COUNT to ColumnNumber.

 Calls SQLSetDescField() multiple times to assign values to the following fields of
the ARD:

— Sets SQL_DESC_TYPE and SQL_DESC_CONCISE_TYPE to the value of
TargetType.

— Sets one or more of SQL_DESC_LENGTH, SQL_DESC_PRECISION,
SQL_DESC_SCALE as appropriate for TargetType.

— Sets the SQL_DESC_OCTET_LENGTH field to the value of BufferLength.

— Sets the SQL_DESC_DATA_PTR field to the value of TargetValue.

— Sets the SQL_DESC_INDICATOR_PTR field to the value of StrLen_or_IndPtr
(see the following paragraph).

— Sets the SQL_DESC_OCTET_LENGTH_PTR field to the value of
StrLen_or_IndPtr (see the following paragraph).

The variable that the StrLen_or_IndPtr argument refers to is used for both indicator
and length information. If a fetch encounters a null value for the column, it stores
SQL_NULL_DATA in this variable; otherwise, it stores the data length in this
variable. Passing a null pointer as StrLen_or_IndPtr keeps the fetch operation from
returning the data length, but makes the fetch fail if it encounters a null value and
has no way to return SQL_NULL_DATA.

If the call to SQLBindCol() fails, the content of the descriptor fields it would have
set in the ARD are undefined, and the value of the SQL_DESC_COUNT field of
the ARD is unchanged.

Implicit resetting of COUNT field

SQLBindCol() sets SQL_DESC_COUNT to the value of the ColumnNumber
argument only when this would increase the value of SQL_DESC_COUNT. If the
value in the TargetValuePtr argument is a null pointer and the value in the
ColumnNumber argument is equal to SQL_DESC_COUNT (that is, when unbinding
the highest bound column), then SQL_DESC_COUNT is set to the number of the
highest remaining bound column.

Cautions regarding SQL_C_DEFAULT

To retrieve column data successfully, the application must determine correctly the
length and starting point of the data in the application buffer. When the
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application specifies an explicit TargetType, application misconceptions are readily
detected. However, when the application specifies a TargetType of
SQL_C_DEFAULT, SQLBindCol() can be applied to a column of a different data
type from the one intended by the application, either from changes to the metadata
or by applying the code to a different column. In this case, the application might
fail to determine the start or length of the fetched column data. This can lead to
unreported data errors or memory violations.

Return codes
+ SQL_SUCCESS

* SQL_SUCCESS_WITH_INFO

* SQL_ERROR
* SQL_INVALID_HANDLE
Diagnostics
Table 5. SQLBindCol SQLSTATEs
SQLSTATE Description Explanation
07009 Invalid descriptor index The value specified for the argument ColumnNumber exceeded the

maximum number of columns in the result set, or the value
specified was less than 0.

40003 08501

Communication link failure.

The communication link between the application and data source
failed before the function completed.

58004 Unexpected system failure. Unrecoverable system error.

HY001 Memory allocation failure. DB2 CLI is unable to allocate memory required to support
execution or completion of the function. It is likely that
process-level memory has been exhausted for the application
process. Consult the operating system configuration for
information about process-level memory limitations.

HYO003 Program type out of range. TargetType was not a valid data type or SQL_C_DEFAULT.

HY010 Function sequence error. The function was called while in a data-at-execute
(SQLParamData(), SQLPutData()) operation.

The function was called while within a BEGIN COMPOUND and
END COMPOUND SQL operation.

HY013 Unexpected memory handling DB2 CLI was unable to access memory required to support

error. execution or completion of the function.

HY090 Invalid string or buffer length. The value specified for the argument BufferLength is less than 1
and the argument TargetType is either SQL_C_CHAR,
SQL_C_BINARY or SQL_C_DEFAULT.

HYC00 Driver not capable. CLI recognizes, but does not support the data type specified in

the argument TargetType

A LOB locator C data type was specified, but the connected server
does not support LOB data types.

Note: Additional diagnostic messages relating to the bound columns might be reported at fetch time.
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Restrictions

The LOB data support is only available when connected to a server that supports
large object data types. If the application attempts to specify a LOB locator C data
type for a server that does not support it, SQLSTATE HYCO00 will be returned.



SQLBindCol function (CLI) - Bind a column to an application variable or LOB locator

Example

/* bind column 1 to variable x/
c1iRC = SQLBindCol(hstmt, 1, SQL_C_SHORT, &deptnumb.val, 0, &deptnumb.ind);

SQLBindFileToCol function (CLI) - Bind LOB file reference to LOB

column

Associates or binds a LOB or XML column in a result set to a file reference or an
array of file references.

This enables data in that column to be transferred directly into a file when each
row is fetched for the statement handle.

Specification:
« CLI21

The LOB file reference arguments (file name, file name length, file reference
options) refer to a file within the application's environment (on the client). Before
fetching each row, the application must make sure that these variables contain the
name of a file, the length of the file name, and a file option (new / overwrite /
append). These values can be changed between each row fetch operation.

Syntax

SQLRETURN  SQLBindFileToCol (SQLHSTMT StatementHandle, /* hstmt */
SQLUSMALLINT ColumnNumber, /* icol */
SQLCHAR *FileName,
SQLSMALLINT *FileNameLength,
SQLUINTEGER *FileOptions,
SQLSMALLINT MaxFileNameLength,
SQLINTEGER *StringlLength,
SQLINTEGER xIndicatorValue);

Function arguments

Table 6. SQLBindFileToCol arguments

Data type

Argument

Use

Description

SQLHSTMT

StatementHandle

input

Statement handle.

SQLUSMALLINT

icol

input

Number identifying the column. Columns are
numbered sequentially, from left to right, starting at
1.

SQLCHAR *

FileName

input
(deferred)

Pointer to the location that will contain the file name
or an array of file names at the time of the next fetch
using the StatementHandle. This is either the complete
path name of the file(s) or a relative file name(s). If
relative file name(s) are provided, they are appended
to the current path of the running application. This
pointer cannot be NULL.

SQLSMALLINT *

FileNameLength

input
(deferred)

Pointer to the location that will contain the length of
the file name (or an array of lengths) at the time of
the next fetch using the StatementHandle. If this
pointer is NULL, then the FileName will be
considered a null-terminated string, similar to
passing a length of SQL_NTS.

The maximum value of the file name length is 255.
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Table 6. SQLBindFileToCol arguments (continued)

Data type Argument Use Description
SQLUINTEGER * | FileOptions input Pointer to the location that will contain the file
(deferred) option or (array of file options) to be used when

writing the file at the time of the next fetch using the
StatementHandle. The following FileOptions are
supported:

SQL_FILE_CREATE
Create a new file. If a file by this name
already exists, SQL_ERROR will be
returned.

SQL_FILE_OVERWRITE
If the file already exists, overwrite it.
Otherwise, create a new file.

SQL_FILE_APPEND
If the file already exists, append the data to
it. Otherwise, create a new file.

Only one option can be chosen per file, there is no
default.

SQLSMALLINT

MaxFileNameLength input This specifies the length of the FileName buffer or, if

the application uses SQLFetchScroll() to retrieve
multiple rows for the LOB column, this specifies the
length of each element in the FileName array.

SQLINTEGER *

StringLength output Pointer to the location that contains the length (or

(deferred) array of lengths) in bytes of the LOB data that is
returned. If this pointer is NULL, nothing is

returned.
SQLINTEGER * IndicatorValue output Pointer to the location that contains an indicator
(deferred) value (or array of values).

Usage

The application calls SQLBindFileToCol() once for each column that should be
transferred directly to a file when a row is fetched. LOB data is written directly to
the file without any data conversion, and without appending null-terminators.
XML data is written out in UTF-8, with an XML declaration generated according to
the setting of the SQL_ATTR_XML_DECLARATION connection or statement
attribute.

FileName, FileNameLength, and FileOptions must be set before each fetch. When
SQLFetch() or SQLFetchScroll() is called, the data for any column which has been
bound to a LOB file reference is written to the file or files pointed to by that file
reference. Errors associated with the deferred input argument values of
SQLBindFileToCol() are reported at fetch time. The LOB file reference, and the
deferred StringLength and IndicatorValue output arguments are updated between
fetch operations.

If SQLFetchScroll() is used to retrieve multiple rows for the LOB column, FileName,
FileNameLength, and FileOptions point to arrays of LOB file reference variables. In
this case, MaxFileNameLength specifies the length of each element in the FileName
array and is used by CLI to determine the location of each element in the FileName
array. The contents of the array of file references must be valid at the time of the
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SQLFetchScroll() call. The StringLength and IndicatorValue pointers each point to an
array whose elements are updated upon the SQLFetchScroll() call.

Using SQLFetchScroll(), multiple LOB values can be written to multiple files, or to
the same file depending on the file names specified. If writing to the same file, the
SQL_FILE_APPEND file option should be specified for each file name entry. Only

column-wise binding of arrays of file references is supported with

SQLFetchScroll().

Return codes
+ SQL_SUCCESS

* SQL_SUCCESS_WITH_INFO

* SQL_ERROR
* SQL_INVALID_HANDLE
Diagnostics
Table 7. SQLBindFileToCol SQLSTATEs
SQLSTATE Description Explanation
07009 Invalid column number. The value specified for the argument icol was less than 1.

The value specified for the argument icol exceeded the maximum
number of columns supported by the data source.

40003 08501

Communication link failure.

The communication link between the application and data source
failed before the function completed.

58004 Unexpected system failure. Unrecoverable system error.

HY001 Memory allocation failure. DB2 CLI is unable to allocate memory required to support
execution or completion of the function. It is likely that
process-level memory has been exhausted for the application
process. Consult the operating system configuration for
information about process-level memory limitations.

HY009 Invalid argument value. FileName, StringLength or FileOptions is a null pointer.

HY010 Function sequence error. The function was called while in a data-at-execute
(SQLParamData(), SQLPutData()) operation.

The function was called while within a BEGIN COMPOUND and
END COMPOUND SQL operation.
HY013 Unexpected memory handling DB2 CLI was unable to access memory required to support
error. execution or completion of the function.

HY090 Invalid string or buffer length. ~ The value specified for the argument MaxFileNameLength was less
than 0.

HYCO00 Driver not capable. The application is currently connected to a data source that does

not support large objects.

Restrictions

This function is not available when connected to DB2 servers that do not support
large object data types. Call SQLGetFunctions() with the function type set to
SQL_API_SQLBINDFILETOCOL and check the SupportedPtr output argument to
determine if the function is supported for the current connection.
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Example

/* bind a file to the BLOB column */
rc = SQLBindFileToCol (hstmt,

1,
fileName,
&fileNamelLength,
&fileOption,
14,
NULL,
&filelnd);

SQLBindFileToParam function (CLI) - Bind LOB file reference to LOB

parameter

SQLBindFileToParam() is used to associate or bind a parameter marker in an SQL
statement to a file reference or an array of file references. This enables data from
the file to be transferred directly into a LOB or XML column when the statement is
subsequently executed.

Specification:
« CLI21

The LOB file reference arguments (file name, file name length, file reference
options) refer to a file within the application's environment (on the client). Before
calling SQLExecute() or SQLExecDirect(), the application must make sure that this
information is available in the deferred input buffers. These values can be changed
between SQLExecute() calls.

Syntax

SQLRETURN SQLBindFileToParam (
SQLHSTMT StatementHandle, /* hstmt =/
SQLUSMALLINT TargetType, /* ipar */
SQLSMALLINT DataType, /* £Sq1Type */
SQLCHAR *FileName,
SQLSMALLINT *FileNameLength,
SQLUINTEGER *FileOptions,
SQLSMALLINT MaxFileNamelLength,
SQLINTEGER xIndicatorValue);

Function arguments

Table 8. SQLBindFileToParam arguments

Data type

Argument Use Description

SQLHSTMT

StatementHandle input Statement handle.

SQLUSMALLINT

TargetType input Parameter marker number. Parameters are numbered

sequentially, from left to right, starting at 1.

SQLSMALLINT

DataType input SQL Data Type of the column. The data type must

be one of:

- SQL_BLOB

* SQL_CLOB

* SQL_DBCLOB
* SQL_XML
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Table 8. SQLBindFileToParam arguments (continued)

Data type Argument Use Description
SQLCHAR * FileName input Pointer to the location that will contain the file name
(deferred) or an array of file names when the statement

(StatementHandle) is executed. This is either the
complete path name of the file or a relative file
name. If a relative file name is provided, it is
appended to the current path of the client process.

This argument cannot be NULL.

SQLSMALLINT * | FileNameLength input Pointer to the location that will contain the length of
(deferred) the file name (or an array of lengths) at the time of
the next SQLExecute() or SQLExecDirect() using the
StatementHandle.

If this pointer is NULL, then the FileName will be
considered a null-terminated string, similar to
passing a length of SQL_NTS.

The maximum value of the file name length is 255.

SQLUINTEGER * | FileOptions input Pointer to the location that will contain the file
(deferred) option (or an array of file options) to be used when
reading the file. The location will be accessed when
the statement (StatementHandle) is executed. Only one
option is supported (and it must be specified):

SQL_FILE_READ
A regular file that can be opened, read and
closed. (The length is computed when the
file is opened)

This pointer cannot be NULL.

SQLSMALLINT MaxFileNameLength input This specifies the length of the FileName buffer. If the
application calls SQLParamOptions() to specify
multiple values for each parameter, this is the length
of each element in the FileName array.

SQLINTEGER * IndicatorValue input Pointer to the location that contains an indicator
(deferred) value (or array of values), which is set to
SQL_NULL_DATA if the data value of the parameter
is to be null. It must be set to 0 (or the pointer can
be set to null) when the data value is not null.

Usage

The application calls SQLBindFileToParam() once for each parameter marker whose
value should be obtained directly from a file when a statement is executed. Before
the statement is executed, FileName, FileNameLength, and FileOptions values must be
set. When the statement is executed, the data for any parameter which has been
bound using SQLBindFileToParam() is read from the referenced file and passed to
the server.

If the application uses SQLParamOptions() to specify multiple values for each
parameter, then FileName, FileNameLength, and FileOptions point to an array of LOB
file reference variables. In this case, MaxFileNameLength specifies the length of each
element in the FileName array and is used by CLI to determine the location of each
element in the FileName array.
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A LOB parameter marker can be associated with (bound to) an input file using
SQLBindFileToParam(), or with a stored buffer using SQLBindParameter(). The
most recent bind parameter function call determines the type of binding that is in

effect.

Return codes
+ SQL_SUCCESS

* SQL_SUCCESS_WITH_INFO

+ SQL_ERROR

* SQL_INVALID_HANDLE

Diagnostics

Table 9. SQLBindFileToParam SQLSTATEs

SQLSTATE

Description

Explanation

40003 08501

Communication link failure.

The communication link between the application and data source
failed before the function completed.

58004 Unexpected system failure. Unrecoverable system error.

HYO001 Memory allocation failure. DB2 CLI is unable to allocate memory required to support
execution or completion of the function. It is likely that
process-level memory has been exhausted for the application
process. Consult the operating system configuration for
information about process-level memory limitations.

HY004 SQL data type out of range. The value specified for DataType was not a valid SQL type for this
function call.

HY009 Invalid argument value. FileName, FileOptions FileNameLength, is a null pointer.

HY010 Function sequence error. The function was called while in a data-at-execute
(SQLParamData(), SQLPutData()) operation.

The function was called while within a BEGIN COMPOUND and
END COMPOUND SQL operation.
HY013 Unexpected memory handling DB2 CLI was unable to access memory required to support
error. execution or completion of the function.

HY090 Invalid string or buffer length. The value specified for the input argument MaxFileNameLength
was less than 0.

HY093 Invalid parameter number. The value specified for TargetType was either less than 1 or greater
than the maximum number of parameters supported.

HYC00 Driver not capable. The server does not support Large Object data types.
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Restrictions

This function is not available when connected to DB2 servers that do not support
large object data types. Call SQLGetFunctions() with the function type set to
SQL_API_SQLBINDFILETOPARAM and check the SupportedPtr output argument
to determine if the function is supported for the current connection.

Example

/* bind the file parameter */
rc = SQLBindFileToParam(hstmt,

39
SQL_BLOB,
fileName,
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&fileNamelLength,
&fileOption,

14,

&filelnd);

SQLBindParameter function (CLI) - Bind a parameter marker to a
buffer or LOB locator

Binds parameter markers in an SQL statement to application variables, arrays of
application variables, or lob locators.

Specification:
« CLI21
+ ODBC 2.0

SQLBindParameter() binds parameter markers to either:

* Application variables or arrays of application variables (storage buffers) for all C
data types. In this case data is transferred from the application to the DBMS
when SQLExecute() or SQLExecDirect() is called. Data conversion might occur as
the data is transferred.

* A LOB locator, for SQL LOB data types. In this case a LOB locator value, not the
LOB data itself, is transferred from the application to the server when the SQL
statement is executed.

Alternatively, LOB parameters can be bound directly to a file using
SQLBindFileToParam()

This function must also be used to bind a parameter of a stored procedure CALL
statement to the application where the parameter can be input, output or both.

Syntax

SQLRETURN SQLBindParameter(
SQLHSTMT StatementHandle, /* hstmt =/
SQLUSMALLINT ParameterNumber, /* ipar */
SQLSMALLINT InputOutputType, /* fParamType =*/
SQLSMALLINT ValueType, /* fCType */
SQLSMALLINT ParameterType, /* £Sq1Type */
SQLULEN ColumnSize, /* chColDef */
SQLSMALLINT DecimalDigits, /* ibScale */
SQLPOINTER ParameterValuePtr, /% rgbValue */
SQLLEN BufferLength, /* cbValueMax */
SQLLEN *StrLen_or _IndPtr); /* pcbValue */

Function arguments

Table 10. SQLBindParameter arguments

Data type Argument Use Description

SQLHSTMT StatementHandle input Statement Handle

SQLUSMALLINT | ParameterNumber input Parameter marker number, ordered sequentially left
to right, starting at 1.
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Table 10. SQLBindParameter arguments (continued)

Data type

Argument

Use

Description

SQLSMALLINT

InputOutputType

input

The type of parameter. The value of the
SQL_DESC_PARAMETER_TYPE field of the IPD is
also set to this argument. The supported types are:

¢ SQL_PARAM_INPUT: The parameter marker is
associated with an SQL statement that is not a
stored procedure CALL; or, it marks an input
parameter of the CALLed stored procedure.

When the statement is executed, the data for the
parameter is sent to the server and as such, the
ParameterValuePtr buffer must contain valid input
data value(s), unless the StrLen_or_IndPtr buffer
contains SQL_NULL_DATA or

SQL_DATA_AT _EXEC (if the value should be sent
via SQLParamData() and SQLPutData()).

¢ SQL_PARAM_INPUT_OUTPUT: The parameter
marker is associated with an input/output
parameter of the CALLed stored procedure.

When the statement is executed, the data for the
parameter is sent to the server and as such, the
ParameterValuePtr buffer must contain valid input
data value(s), unless the StrLen_or_IndPtr buffer
contains SQL_NULL_DATA or
SQL_DATA_AT_EXEC (if the value should be sent
via SQLParamData() and SQLPutData()).

¢ SQL_PARAM_OUTPUT: The parameter marker is
associated with an output parameter of the
CALLed stored procedure or the return value of
the stored procedure.

After the statement is executed, data for the
output parameter is returned to the application
buffer specified by ParameterValuePtr and
StrLen_or_IndPtr, unless both are NULL pointers,
in which case the output data is discarded. If an
output parameter does not have a return value
then StrLen_or_IndPtr is set to SQL_NULL_DATA.
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Table 10. SQLBindParameter arguments (continued)

Data type

Argument

Use

Description

SQLSMALLINT

ValueType

input

C data type of the parameter. The following types
are supported:

+ SQL_C_BINARY

e SQL_C_BIT

* SQL_C_BLOB_LOCATOR

* SQL_C_CHAR

* SQL_C_CLOB_LOCATOR

* SQL_C_DBCHAR

* SQL_C_DBCLOB_LOCATOR

* SQL_C_DECIMAL_IBM

* SQL_C_DOUBLE

* SQL_C_FLOAT

* SQL_C_LONG

* SQL_C_NUMERIC *

* SQL_C_SBIGINT

* SQL_C_SHORT

* SQL_C_TYPE_DATE

* SQL_C_TYPE TIME

* SQL_C_TYPE_TIMESTAMP

* SQL_C_TYPE_TIMESTAMP_EXT
* SQL_C_TYPE_TIMESTAMP_EXT_TZ
* SQL_C_TINYINT

e SQL_C_UBIGINT

* SQL_C_UTINYINT

* SQL_C_WCHAR

Specifying SQL_C_DEFAULT causes data to be
transferred from its default C data type to the type
indicated in ParameterType.

a Windows 32-bit only
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Table 10. SQLBindParameter arguments (continued)

Data type

Argument

Use

Description

SQLSMALLINT

ParameterType

input

SQL data type of the parameter. The supported types
are:

* SQL_BIGINT

* SQL_BINARY

* SQL_BIT

* SQL_BLOB

* SQL_BLOB_LOCATOR

* SQL_CHAR

* SQL_CLOB

* SQL_CLOB_LOCATOR

* SQL_DBCLOB

* SQL_DBCLOB_LOCATOR
* SQL_DECIMAL

* SQL_DOUBLE

* SQL_FLOAT

* SQL_GRAPHIC

* SQL_INTEGER

* SQL_LONGVARBINARY

* SQL_LONGVARCHAR

* SQL_LONGVARGRAPHIC
* SQL_NUMERIC

* SQL_REAL

* SQL_SMALLINT

* SQL_TINYINT

* SQL_TYPE_DATE

* SQL_TYPE_TIME

* SQL_TYPE_TIMESTAMP

* SQL_TYPE_TIMESTAMP_WITH_TIMEZONE
* SQL_VARBINARY

* SQL_VARCHAR

* SQL_VARGRAPHIC

* SQL_WCHAR

* SQL_XML

Note: SQL_BLOB_LOCATOR,
SQL_CLOB_LOCATOR, SQL_DBCLOB_LOCATOR
are application related concepts and do not map to a

data type for column definition during a CREATE
TABLE statement.
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Table 10. SQLBindParameter arguments (continued)

Data type Argument Use

Description

SQLULEN ColumnSize input

Precision of the corresponding parameter marker. If

ParameterType denotes:

* A binary or single byte character string (for
example, SQL_CHAR, SQL_BLOB), this is the
maximum length in bytes for this parameter
marker.

* A double byte character string (for example,
SQL_GRAPHIC), this is the maximum length in
double-byte characters for this parameter.

* SQL_DECIMAL, SQL_NUMERIC, this is the
maximum decimal precision.

¢ An XML value (SQL_XML) for an external routine
argument, this is the maximum length in bytes, n,
of the declared XML AS CLOB(n) argument. For
all other parameters of type SQL_XML, this
argument is ignored.

* Otherwise, this argument is ignored.

SQLSMALLINT DecimalDigits input

If ParameterType is SQL_DECIMAL or
SQL_NUMERIC, DecimalDigits represents the scale of
the corresponding parameter and sets the
SQL_DESC_SCALE field of the IPD.

If ParameterType is SQL_TYPE_TIMESTAMP or
SQL_TYPE_TIME, Decimal Digits represents the
precision of the corresponding parameter and sets
the SQL_DESC_PRECISION field of the IPD. The
precision of a time timestamp value is the number of
digits to the right of the decimal point in the string
representation of a time or timestamp (for example,
the scale of yyyy-mm-dd hh:mm:ss.fff is 3).

Other than for the ParameterType values mentioned
here, DecimalDigits is ignored.
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Table 10. SQLBindParameter arguments (continued)

Data type Argument Use Description
SQLPOINTER ParameterValuePtr input « On input (InputOutputType set to
(deferred), SQL_PARAM_INPUT, or
output SQL_PARAM_INPUT_OUTPUT):
(deferred), or . . .
both At execution time, if StrLen_or_IndPtr does not

contain SQL_NULL_DATA or
SQL_DATA_AT_EXEC, then ParameterValuePtr
points to a buffer that contains the actual data for
the parameter.

If StrLen_or_IndPtr contains SQL_DATA_AT_EXEC,
then ParameterValuePtr is an application-defined
32-bit value that is associated with this parameter.
This 32-bit value is returned to the application via
a subsequent SQLParamData() call.

If SQLParamOptions() is called to specify multiple
values for the parameter, then ParameterValuePtr is
a pointer to a input buffer array of BufferLength
bytes.

¢ On output (InputOutputType set to
SQL_PARAM_OUTPUT, or
SQL_PARAM_INPUT_OUTPUT):

ParameterValuePtr points to the buffer where the
output parameter value of the stored procedure
will be stored.

If InputOutputType is set to
SQL_PARAM_OUTPUT, and both
ParameterValuePtr and StrLen_or_IndPtr are NULL
pointers, then the output parameter value or the
return value from the stored procedure call is
discarded.
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Table 10. SQLBindParameter arguments (continued)

Data type Argument Use Description

SQLLEN BufferLength input For character and binary data, BufferLength specifies
the length of the ParameterValuePtr buffer (if is
treated as a single element) or the length of each
element in the ParameterValuePtr array (if the
application calls SQLParamOptions() to specify
multiple values for each parameter). For
non-character and non-binary data, this argument is
ignored -- the length of the ParameterValuePtr buffer
(if it is a single element) or the length of each
element in the ParameterValuePtr array (if
SQLParamOptions() is used to specify an array of
values for each parameter) is assumed to be the
length associated with the C data type.

For output parameters, BufferLength is used to
determine whether to truncate character or binary
output data in the following manner:

* For character data, if the number of bytes
available to return is greater than or equal to
BufferLength, the data in ParameterValuePtr is
truncated to BufferLength-1 bytes and is
null-terminated (unless null-termination has been
turned off).

* For binary data, if the number of bytes available
to return is greater than BufferLength, the data in
ParameterValuePtr is truncated to BufferLength
bytes.
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Table 10. SQLBindParameter arguments (continued)

Data type Argument Use Description

SQLLEN * StrLen_or_IndPtr input
(deferred), If this is an input or input/output parameter:
output

(deferred), or
both

This is the pointer to the location which contains
(when the statement is executed) the length of the
parameter marker value stored at ParameterValuePtr.

To specify a null value for a parameter marker, this
storage location must contain SQL_NULL_DATA.

If ValueType is SQL_C_CHAR, this storage location
must contain either the exact length of the data
stored at ParameterValuePtr, or SQL_NTS if the
contents at ParameterValuePtr is null-terminated.

If ValueType indicates character data (explicitly, or
implicitly using SQL_C_DEFAULT), and this pointer
is set to NULL, it is assumed that the application
will always provide a null-terminated string in
ParameterValuePtr. This also implies that this
parameter marker will never have a null value.

If ParameterType denotes a graphic data type and the
ValueType is SQL_C_CHAR, the pointer to
StrLen_or_IndPtr can never be NULL and the
contents of StrLen_or_IndPtr can never hold
SQL_NTS. In general for graphic data types, this
length should be the number of octets that the
double byte data occupies; therefore, the length
should always be a multiple of 2. In fact, if the
length is odd, then an error will occur when the
statement is executed.

When SQLExecute() or SQLExecDirect() is called,
and StrLen_or_IndPtr points to a value of
SQL_DATA_AT_EXEC, the data for the parameter
will be sent with SQLPutData(). This parameter is
referred to as a data-at-execution parameter.

When SQLBindParameter() or SQLExtendedBind()
method is called through after setting the
SQL_ATTR_EXTENDED_INDICATORS attribute, the
StrLen_or_IndPtr argument allows
SQL_UNASSIGNED and SQL_DEFAULT_PARAM
constant to pass through the method.
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Table 10. SQLBindParameter arguments (continued)

Data type Argument Use Description

SQLINTEGER * StrLen_or_IndPtr (cont) input
(deferred), If SQLSetStmtAttr() is used with the

output SQL_ATTR_PARAMSET_SIZE attribute to specify
(deferred), or multiple values for each parameter, StrLen_or_IndPtr
both points to an array of SQLINTEGER values where

each of the elements can be the number of bytes in
the corresponding ParameterValuePtr element
(excluding the null-terminator), or
SQL_NULL_DATA.

The StrLen_or_IndPtr represents the size of the
parameter. If you have an output parameter,
StrLen_or_IndPtr is a memory address (a pointer) to
an SQLINTEGER and the value will contain either:

* The length of the buffer (minus the NULL
terminator).

e -1 (SQL_NULL_DATA), which means that the
value is NULL, and you can ignore the actual
value.

* -4 (SQL_NO_TOTAL), which is only used for LOB
type of data, and is used to indicate that the
number of bytes available to return cannot be
determined.

Usage

SQLBindParameter() extends the capability of the deprecated SQLSetParam()

function, by providing a method of:

* Specifying whether a parameter is input, input / output, or output, necessary
for proper handling of parameters for stored procedures.

* Specifying an array of input parameter values when SQLSetStmtAttr() with the
SQL_ATTR_PARAMSET_SIZE attribute is used in conjunction with
SQLBindParameter().

This function can be called before SQLPrepare() if the data types and lengths of the
target columns in the WHERE or UPDATE clause, or the parameters for the stored
procedure are known. Otherwise, you can obtain the attributes of the target
columns or stored procedure parameters after the statement is prepared using
SQLDescribeParam(), and then bind the parameter markers.

Parameter markers are referenced by number (ParameterNumber) and are numbered
sequentially from left to right, starting at 1.

The C buffer data type given by ValueType must be compatible with the SQL data
type indicated by ParameterType, or an error will occur.

All parameters bound by this function remain in effect until one of the following
event takes place:

* SQLFreeStmt() is called with the SQL_RESET_PARAMS option, or

* SQLFreeHandle() is called with HandleType set to SQL_HANDLE_STMT, or
SQLFreeStmt() is called with the SQL_DROP option, or

* SQLBindParameter() is called again for the same ParameterNumber, or
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» SQLSetDescField() is called, with the associated APD descriptor handle, to set
SQL_DESC_COUNT in the header field of the APD to zero (0).

A parameter can only be bound to either a file or a storage location, not both. The
most recent parameter binding function call determines the bind that is in effect.

Parameter type

The InputOutputType argument specifies the type of the parameter. All parameters
in the SQL statements that do not call procedures are input parameters. Parameters
in stored procedure calls can be input, input/output, or output parameters. Even
though the DB2 stored procedure argument convention typically implies that all
procedure arguments are input/output, the application programmer can still
choose to specify more exactly the input or output nature on the
SQLBindParameter() to follow a more rigorous coding style.

 If an application cannot determine the type of a parameter in a procedure call,
set InputOutputType to SQL_PARAM_INPUT; if the data source returns a value
for the parameter, CLI discards it.

 If an application has marked a parameter as SQL_PARAM_INPUT_OUTPUT or
SQL_PARAM_OUTPUT and the data source does not return a value, CLI sets
the StrLen_or_IndPtr buffer to SQL_NULL_DATA.

* If an application marks a parameter as SQL_PARAM_OUTPUT, data for the
parameter is returned to the application after the CALL statement has been
processed. If the ParameterValuePtr and StrLen_or_IndPtr arguments are both null
pointers, CLI discards the output value. If the data source does not return a

value for an output parameter, CLI sets the StrLen_or_IndPtr buffer to
SQL_NULL_DATA.

* For this function, ParameterValuePtr and StrLen_or_IndPtr are deferred arguments.
In the case where InputOutputType is set to SQL_PARAM_INPUT or
SQL_PARAM_INPUT_OUTPUT, the storage locations must be valid and contain
input data values when the statement is executed. This means either keeping the
SQLExecDirect() or SQLExecute() call in the same procedure scope as the
SQLBindParameter() calls, or, these storage locations must be dynamically
allocated or statically / globally declared.

Similarly, if InputOutputType is set to SQL_PARAM_OUTPUT or
SQL_PARAM_INPUT_OUTPUT, the ParameterValuePtr and StrLen_or_IndPtr
buffer locations must remain valid until the CALL statement has been executed.

ParameterValuePtr and StrLen_or_IndPtr arguments

ParameterValuePtr and StrLen_or_IndPtr are deferred arguments, so the storage
locations they point to must be valid and contain input data values when the
statement is executed. This means either keeping the SQLExecDirect() or
SQLExecute() call in the same application function scope as the
SQLBindParameter() calls, or dynamically allocating or statically or globally
declaring these storage locations.

Since the data in the variables referenced by ParameterValuePtr and
StrLen_or_IndPtr is not verified until the statement is executed, data content or
format errors are not detected or reported until SQLExecute() or SQLExecDirect() is
called.

An application can pass the value for a parameter either in the ParameterValuePtr
buffer or with one or more calls to SQLPutData(). In the latter case, these
parameters are data-at-execution parameters. The application informs CLI of a
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data-at-execution parameter by placing the SQL_DATA_AT_EXEC value in the
buffer pointed to by StrLen_or_IndPtr. It sets the ParameterValuePtr input argument
to a 32-bit value which will be returned on a subsequent SQLParamData() call and
can be used to identify the parameter position.

When SQLBindParameter() is used to bind an application variable to an output
parameter for a stored procedure, CLI can provide some performance enhancement
if the ParameterValuePtr buffer is placed consecutively in memory after the
StrLen_or_IndPtr buffer. For example:

struct { SQLINTEGER StrLen_or_IndPtr;

SQLCHAR ParameterValuePtr[MAX BUFFER];
} column;

BufferLength argument

For character and binary C data, the BufferLength argument specifies the length of
the ParameterValuePtr buffer if it is a single element; or, if the application calls
SQLSetStmtAttr() with the SQL_ATTR_PARAMSET_SIZE attribute to specify
multiple values for each parameter, BufferLength is the length of each element in the
ParameterValuePtr array, including the null-terminator. If the application specifies
multiple values, BufferLength is used to determine the location of values in the
ParameterValuePtr array. For all other types of C data, the BufferLength argument is
ignored.

ColumnSize argument

When actual size of the target column or output parameter is not known, the
application can specify 0 for the length of the column. (ColumnSize set to 0).

If the column's data type is of fixed-length, the CLI driver will base the length
from the data type itself. However, setting ColumnSize to 0 means different things
when the data type is of type character, binary string or large object:

Input parameter
A 0 ColumnSize means that CLI will use the maximum length for the SQL
type provided as the size of the column or stored procedure parameter.
CLI will perform any necessary conversions using this size.

Output parameter (stored procedures only)
A 0 ColumnSize means that CLI will use BufferLength as the parameter's
size. Note that this means that the stored procedure must not return more
than BufferLength bytes of data or a truncation error will occur.

For Input-output parameter (store procedures only)
A 0 ColumnSize means that CLI will set both the input and output to
BufferLength as the target parameter. This means that the input data will be
converted to this new size if necessary before being sent to the stored
procedure and at most BufferLength bytes of data are expected to be
returned.

Setting ColumnSize to 0 is not recommended unless it is required; it causes CLI to
perform costly checking for the length of the data at run time.

Descriptors

How a parameter is bound is determined by fields of the APD and IPD. The
arguments in SQLBindParameter() are used to set those descriptor fields. The fields
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can also be set by the SQLSetDescField() functions, although SQLBindParameter()
is more efficient to use because the application does not have to obtain a descriptor
handle to call SQLBindParameter().

Note: Calling SQLBindParameter() for one statement can affect other statements.
This occurs when the APD associated with the statement is explicitly allocated and
is also associated with other statements. Because SQLBindParameter() modifies the
fields of the APD, the modifications apply to all statements with which this
descriptor is associated. If this is not the required behavior, the application should
dissociate the descriptor from the other statements before calling
SQLBindParameter().

Conceptually, SQLBindParameter() performs the following steps in sequence:

» Calls SQLGetStmtAttr() to obtain the APD handle.

* Calls SQLGetDescField() to get the SQL_DESC_COUNT header field from the
APD, and if the value of the ParameterNumber argument exceeds the value of
SQL_DESC_COUNT, calls SQLSetDescField() to increase the value of
SQL_DESC_COUNT to ParameterNumber.

* Calls SQLSetDescField() multiple times to assign values to the following fields of
the APD:

— Sets SQL_DESC_TYPE and SQL_DESC_CONCISE_TYPE to the value of
ValueType, except that if ValueType is one of the concise identifiers of a
datetime, it sets SQL_DESC_TYPE to SQL_DATETIME, sets
SQL_DESC_CONCISE_TYPE to the concise identifier, and sets
SQL_DESC_DATETIME_INTERVAL_CODE to the corresponding datetime
subcode.

— Sets the SQL_DESC_DATA_PTR field to the value of ParameterValue.

— Sets the SQL_DESC_OCTET_LENGTH_PTR field to the value of
StrLen_or_Ind.

— Sets the SQL_DESC_INDICATOR_PTR field also to the value of StrLen_or_Ind.

The StrLen_or_Ind parameter specifies both the indicator information and the

length for the parameter value.

* Calls SQLGetStmtAttr() to obtain the IPD handle.

* Calls SQLGetDescField() to get the IPD's SQL_DESC_COUNT field, and if the
value of the ParameterNumber argument exceeds the value of
SQL_DESC_COUNT, calls SQLSetDescField() to increase the value of
SQL_DESC_COUNT to ParameterNumber.

 Calls SQLSetDescField() multiple times to assign values to the following fields of
the IPD:

— Sets SQL_DESC_TYPE and SQL_DESC_CONCISE_TYPE to the value of
ParameterType, except that if ParameterType is one of the concise identifiers of a
datetime, it sets SQL_DESC_TYPE to SQL_DATETIME, sets
SQL_DESC_CONCISE_TYPE to the concise identifier, and sets
SQL_DESC_DATETIME_INTERVAL_CODE to the corresponding datetime
subcode.

— Sets one or more of SQL_DESC_LENGTH, SQL_DESC_PRECISION, and
SQL_DESC_SCALE as appropriate for ParameterType.

If the call to SQLBindParameter() fails, the content of the descriptor fields that it
would have set in the APD are undefined, and the SQL_DESC_COUNT field of the
APD is unchanged. In addition, the SQL_DESC_LENGTH,
SQL_DESC_PRECISION, SQL_DESC_SCALE, and SQL_DESC_TYPE fields of the
appropriate record in the IPD are undefined and the SQL_DESC_COUNT field of
the IPD is unchanged.
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Return codes
+ SQL_SUCCESS

* SQL_SUCCESS_WITH_INFO

* SQL_ERROR
* SQL_INVALID_HANDLE
Diagnostics
Table 11. SQLBindParameter SQLSTATEs
SQLSTATE Description Explanation
07006 Invalid conversion. The conversion from the data value identified by the ValueType

argument to the data type identified by the ParameterType
argument is not a meaningful conversion. (For example,
conversion from SQL_C_TYPE_DATE to SQL_DOUBLE.)

40003 08501

Communication link failure.

The communication link between the application and data source
failed before the function completed.

58004 Unexpected system failure. Unrecoverable system error.

HY001 Memory allocation failure. DB2 CLI is unable to allocate memory required to support
execution or completion of the function. It is likely that
process-level memory has been exhausted for the application
process. Consult the operating system configuration for
information about process-level memory limitations.

HY003 Program type out of range. The value specified by the argument ParameterNumber not a valid
data type or SQL_C_DEFAULT.

HY004 SQL data type out of range. The value specified for the argument ParameterType is not a valid
SQL data type.

HY009 Invalid argument value. The argument ParameterValuePtr was a null pointer and the
argument StrLen_or_IndPtr was a null pointer, and
InputOutputType is not SQL_PARAM_OUTPUT.

HYO010 Function sequence error. Function was called after SQLExecute() or SQLExecDirect() had
returned SQL_NEED_DATA, but data has not been sent for all
data-at-execution parameters.

HY013 Unexpected memory handling DB2 CLI was unable to access memory required to support

error. execution or completion of the function.

HY021 Inconsistent descriptor The descriptor information checked during a consistency check

information was not consistent.

HY090 Invalid string or buffer length. The value specified for the argument BufferLength was less than 0.

HY093 Invalid parameter number. The value specified for the argument ValueType was less than 1 or
greater than the maximum number of parameters supported by
the server.

HY094 Invalid scale value. The value specified for ParameterType was either SQL_DECIMAL

or SQL_NUMERIC and the value specified for DecimalDigits was
less than 0 or greater than the value for the argument ParamDef
(precision).

The value specified for ParameterType was
SQL_C_TYPE_TIMESTAMP and the value for ParameterType was
either SQL_CHAR or SQL_VARCHAR and the value for
DecimalDigits was less than 0 or greater than 9.

The value specified for ParameterType was
SQL_C_TIMESTAMP_EXT and the value for ParameterType was
either SQL_CHAR or SQL_VARCHAR and the value for
DecimalDigits was less than 0 or greater than 12.
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Table 11. SQLBindParameter SQLSTATEs (continued)

SQLSTATE Description Explanation

HY104 Invalid precision value. The value specified for ParameterType was either SQL_DECIMAL
or SQL_NUMERIC and the value specified for ParamDef was less
than 1.

HY105 Invalid parameter type. InputOutputType is not one of SQL_PARAM_INPUT,
SQL_PARAM_OUTPUT, or SQL_PARAM_INPUT_OUTPUT.

HYC00 Driver not capable. CLI or data source does not support the conversion specified by

the combination of the value specified for the argument ValueType
and the value specified for the argument ParameterType.

The value specified for the argument ParameterType is not
supported by either CLI or the data source.

Restrictions

SQLBindParameter() replaces the deprecated SQLSetParam() API in CLI V5 and
later, and ODBC 2.0 and later.

An additional value for StrLen_or_IndPtr, SQL_DEFAULT_PARAM, was introduced
in ODBC 2.0, to indicate that the procedure is to use the default value of a
parameter, rather than a value sent from the application. Since DB2 stored
procedure arguments do not support default values, specification of this value for
StrLen_or_IndPtr argument will result in an error when the CALL statement is
executed since the SQL_DEFAULT_PARAM value will be considered an invalid
length.

ODBC 2.0 also introduced the SQL_LEN_DATA_AT_EXEC(length) macro to be
used with the StrLen_or_IndPtr argument. The macro is used to specify the sum
total length of the entire data that would be sent for character or binary C data via
the subsequent SQLPutData() calls. Since the DB2 ODBC driver does not need this
information, the macro is not needed. An ODBC application calls SQLGetInfo()
with the SQL_NEED_LONG_DATA_LEN option to check if the driver needs this
information. The DB2 ODBC driver will return 'N' to indicate that this information
is not needed by SQLPutData().

Example
SQLSMALLINT parameterl = 0;

[* o0 %/

cTiRC = SQLBindParameter(hstmt,
]-3
SQL_PARAM_INPUT,
SQL_C_SHORT,
SQL_SMALLINT,
0,
0,
&parameterl,
0’
NULL) ;
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SQLBrowseConnect function (CLI) - Get required attributes to connect
to data source

Supports an iterative method of discovering and enumerating the attributes and
attribute values required to connect to a data source.

Specification:
+ CLI5.0
« ODBC 1

Each call to SQLBrowseConnect() returns successive levels of attributes and
attribute values. When all levels have been enumerated, a connection to the data
source is completed and a complete connection string is returned by
SQLBrowseConnect(). A return code of SQL_SUCCESS or
SQL_SUCCESS_WITH_INFO indicates that all connection information has been
specified and the application is now connected to the data source.

Unicode Equivalent: This function can also be used with the Unicode character
set. The corresponding Unicode function is SQLBrowseConnectW(). Refer to
“Unicode functions (CLI)” on page 5 for information about ANSI to Unicode

function mappings.

Syntax

SQLRETURN  SQLBrowseConnect (
SQLHDBC ConnectionHandle, /* hdbc =/
SQLCHAR *InConnectionString, /% *szConnStrin */
SQLSMALLINT InConnectionStringlLength, /* dbConnStrin */
SQLCHAR *QutConnectionString, /* *szConnStrOut =/
SQLSMALLINT OutConnectionStringCapacity, /* dbConnStrOutMax */
SQLSMALLINT =*QutConnectionStringlLengthPtr); /* *pcbConnStrQut =/

Function Arguments

Table 12. SQLBrowseConnect arguments

Data type Argument Use Description

SQLHDBC ConnectionHandle input Connection handle.

SQLCHAR * InConnectionString input Browse request connection string (see
InConnectionString argument).

SQLSMALLINT InConnectionStringLength | input Number of SQLCHAR elements (or SQLWCHAR
elements for the Unicode variant of this function)
needed to store *InConnectionString.

SQLCHAR * OutConnectionString output Pointer to a buffer in which to return the browse
result connection string (see OutConnectionString
argument).

SQLSMALLINT input Number of SQLCHAR elements (or SQLWCHAR

OutConnectionString elements for the Unicode variant of this function)
Capacity needed to store the *OutConnectionString buffer.
SQLSMALLINT * output The total number of elements (excluding the null
OutConnectionString termination character) available to return in
LengthPtr *OutConnectionString. If the number of elements

available to return is greater than or equal to
OutConnectionStringCapacity, the connection string in
*OutConnectionString is truncated to
OutConnectionStringCapacity minus the length of a
null termination character.
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Usage

SQLBrowseConnect() requires an allocated connection. If SQLBrowseConnect()
returns SQL_ERROR, outstanding connection information is discarded, and the
connection is returned to an unconnected state.

When SQLBrowseConnect() is called for the first time on a connection, the browse
request connection string must contain the DSN keyword.

On each call to SQLBrowseConnect(), the application specifies the connection
attribute values in the browse request connection string. CLI returns successive
levels of attributes and attribute values in the browse result connection string; it
returns SQL_NEED_DATA as long as there are connection attributes that have not
yet been enumerated in the browse request connection string. The application uses
the contents of the browse result connection string to build the browse request
connection string for the next call to SQLBrowseConnect(). All mandatory
attributes (those not preceded by an asterisk in the OutConnectionString argument)
must be included in the next call to SQLBrowseConnect(). Note that the application
cannot simply copy the entire content of previous browse result connection strings
when building the current browse request connection string; that is, it cannot
specify different values for attributes set in previous levels.

When all levels of connection and their associated attributes have been
enumerated, CLI returns SQL_SUCCESS, the connection to the data source is
complete, and a complete connection string is returned to the application. The
connection string is suitable to use as an argument for SQLDriverConnect() in
conjunction with the SQL_DRIVER_NOPROMPT option to establish another
connection. The complete connection string cannot be used in another call to
SQLBrowseConnect(), however; if SQLBrowseConnect() were called again, the
entire sequence of calls would have to be repeated.

SQLBrowseConnect() also returns SQL._NEED_DATA if there are recoverable,
nonfatal errors during the browse process, for example, an invalid password
supplied by the application or an invalid attribute keyword supplied by the
application. When SQL_NEED_DATA is returned and the browse result connection
string is unchanged, an error has occurred and the application can call
SQLGetDiagRec() to return the SQLSTATE for browse-time errors. This permits the
application to correct the attribute and continue the browse.

An application can terminate the browse process at any time by calling
SQLDisconnect(). CLI will terminate any outstanding connection information and
return the connection to an unconnected state.

InConnectionString argument

A browse request connection string has the following syntax:

connection-string ::= attribute[] | attribute: connection-string

attribute ::= attribute-keyword=attribute-value
| DRIVER=[{]attribute-value[}]

attribute-keyword ::= DSN | UID | PWD | NEWPWD
| driver-defined-attribute-keyword
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attribute-value ::= character-string
driver-defined-attribute-keyword ::= identifier
where

* character-string has zero or more SQLCHAR or SQLWCHAR elements

* identifier has one or more SQLCHAR or SQLWCHAR elements

* attribute-keyword is case insensitive

* attribute-value might be case sensitive

* the value of the DSN keyword does not consist solely of blanks

* NEWPWD is used as part of a change password request. The application can either
specify the new string to use, for example, NEWPWD=anewpass; or specify NEWPWD=;
and rely on a dialog box generated by the CLI driver to prompt for the new
password

Because of connection string and initialization file grammar, keywords and
attribute values that contain the characters [1{}(),;,?*=!@ should be avoided. Because
of the grammar in the system information, keywords and data source names
cannot contain the backslash (\) character. For CLI Version 2, braces are required
around the DRIVER keyword.

If any keywords are repeated in the browse request connection string, CLI uses the
value associated with the first occurrence of the keyword. If the DSN and DRIVER
keywords are included in the same browse request connection string, CLI uses
whichever keyword appears first.

OutConnectionString argument

The browse result connection string is a list of connection attributes. A connection
attribute consists of an attribute keyword and a corresponding attribute value. The
browse result connection string has the following syntax:

connection-string = attribute[;] | attribute; connection-string

attribute = [*[attribute-keyword=attribute-value
attribute-keyword ::= ODBC-attribute-keyword
| driver-defined-attribute-keyword

ODBC-attribute-keyword = {UID | PWD|[:localized-identifier]
driver-defined-attribute-keyword ::= identifier[:localized-identifier]

attribute-value ::= {attribute-value-list} | ?

(The braces are literal; they are returned by CLIL)

attribute-value-list ::= character-string [:localized-character

string] | character-string [:localized-character string], attribute-value-list

where

* character-string and localized-character string have zero or more SQLCHAR or
SQLWCHAR elements

* identifier and localized-identifier have one or more elements; attribute-keyword
is case insensitive

* attribute-value might be case sensitive

Because of connection string and initialization file grammar, keywords, localized
identifiers, and attribute values that contain the characters [I{}(),;?*=!@ should be
avoided. Because of the grammar in the system information, keywords and data
source names cannot contain the backslash (\) character.
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The browse result connection string syntax is used according to the following
semantic rules:

If an asterisk (*) precedes an attribute-keyword, the attribute is optional, and can
be omitted in the next call to SQLBrowseConnect().

The attribute keywords UID and PWD have the same meaning as defined in
SQLDriverConnect().

When connecting to a DB2 database, only DSN, UID and PWD are required. Other
keywords can be specified but do not affect the connection.

ODBC-attribute-keywords and driver-defined-attribute-keywords include a
localized or user-friendly version of the keyword. This might be used by
applications as a label in a dialog box. However, UID, PWD, or the identifier alone
must be used when passing a browse request string to CLL

The {attribute-value-list} is an enumeration of actual values valid for the
corresponding attribute-keyword. Note that the braces ({}) do not indicate a list
of choices; they are returned by CLI. For example, it might be a list of server
names or a list of database names.

If the attribute-value is a single question mark (?), a single value corresponds to
the attribute-keyword. For example, UID=JohnS; PWD=Sesame.

Each call to SQLBrowseConnect() returns only the information required to satisfy
the next level of the connection process. CLI associates state information with
the connection handle so that the context can always be determined on each call.

Return codes

SQL_SUCCESS
SQL_SUCCESS_WITH_INFO
SQL_NEED_DATA
SQL_ERROR
SQL_INVALID_HANDLE

Diagnostics

Table 13. SQLBrowseConnect SQLSTATEs

SQLSTATE Description Explanation

01000 Warning. Informational message. (Function returns
SQL_SUCCESS_WITH_INFO.)

01004 Data truncated. The buffer *OutConnectionString was not large enough to return
entire browse result connection string, so the string was truncated.
The buffer *OutConnectionStringLengthPtr contains the length of
the untruncated browse result connection string. (Function returns
SQL_SUCCESS_WITH_INFO.)

01500 Invalid connection string An invalid attribute keyword was specified in the browse request

attribute. connection string (InConnectionString). (Function returns

SQL_NEED_DATA.)
An attribute keyword was specified in the browse request
connection string (InConnectionString) that does not apply to the
current connection level. (Function returns SQL_NEED_DATA.)

01502 Option value changed. CLI did not support the specified value of the ValuePtr argument
in SQLSetConnectAttr() and substituted a similar value. (Function
returns SQL_SUCCESS_WITH_INFO.)

08001 Unable to connect to data source. CLI was unable to establish a connection with the data source.

08002 Connection in use. The specified connection had already been used to establish a

connection with a data source and the connection was open.
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Table 13. SQLBrowseConnect SQLSTATEs (continued)

SQLSTATE Description Explanation

08004 The application server rejected  The data source rejected the establishment of the connection for

establishment of the connection.  implementation defined reasons.

08501 Communication link failure. The communication link between CLI and the data source to
which it was trying to connect failed before the function
completed processing.

28000 Invalid authorization Either the user identifier or the authorization string or both as

specification. specified in the browse request connection string
(InConnectionString) violated restrictions defined by the data
source.

HY000 General error. An error occurred for which there was no specific SQLSTATE. The
error message returned by SQLGetDiagRec() in the *MessageText
buffer describes the error and its cause.

HYO001 Memory allocation failure. DB2 CLI is unable to allocate memory required to support
execution or completion of the function. It is likely that
process-level memory has been exhausted for the application
process. Consult the operating system configuration for
information about process-level memory limitations.

HY013 Unexpected memory handling DB2 CLI was unable to access memory required to support

error. execution or completion of the function.

HY090 Invalid string or buffer length. The value specified for argument InConnectionStringLength was

less than 0 and was not equal to SQL_NTS.

The value specified for argument OutConnectionStringCapacity was
less than 0.

Restrictions
None.

Example

SQLCHAR connInStr[255]; /* browse request connection string =/
SQLCHAR outStr[1025]; /* browse result connection string=*/

[* o0 %/

c1iRC = SQL_NEED_DATA;
while (c1iRC == SQL_NEED_DATA)

/* get required attributes to connect to data source */
cTiRC = SQLBrowseConnect (hdbc,

connInStr,
SQL_NTS,
outStr,

sizeof (outStr),
&indicator);

DBC_HANDLE_CHECK(hdbc, c1iRC);

printf(" So far, have connected %d times to database %s\n",
count++, dblAlias);
printf(" Resulting connection string:

/* if inadequate connection information was provided, exit

the program */

if (c1iRC == SQL_NEED_DATA)

{

printf(" You can provide other connection information
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"here by setting connInStr\n");
break;

}

/* if the connection was successful, output confirmation =*/
if (c1iRC == SQL_SUCCESS)
{

printf(" Connected to the database

}
}

SQLBulkOperations function (CLI) - Add, update, delete, or fetch a set

of rows

Adds, updates, deletes, or fetches a set of rows on a keyset-driven cursor.

Specification:
+ CLI 6.0
+ ODBC 3.0

SQLBulkOperations() is used to perform the following operations on a
keyset-driven cursor:

* Add new rows

* Update a set of rows where each row is identified by a bookmark

* Delete a set of rows where each row is identified by a bookmark

* Fetch a set of rows where each row is identified by a bookmark

Syntax

SQLRETURN  SQLBulkOperations (
SQLHSTMT StatementHandle,
SQLSMALLINT Operation);

Function arguments

Table 14. SQLBulkOperations arguments

Data type Argument Use Description

SQLHSTMT StatementHandle Input Statement handle.

SQLSMALLINT Operation Input Operation to perform:
* SQL_ADD
¢ SQL_UPDATE_BY_BOOKMARK
* SQL_DELETE_BY_BOOKMARK
* SQL_FETCH_BY_BOOKMARK

Usage

An application uses SQLBulkOperations() to perform the following operations on
the base table or view that corresponds to the current query in a keyset-driven
cursor:

* Add new rows

* Update a set of rows where each row is identified by a bookmark

* Delete a set of rows where each row is identified by a bookmark

* Fetch a set of rows where each row is identified by a bookmark

A generic application should first ensure that the required bulk operation is
supported. To do so, it can call SQLGetInfo() with an InfoType of
SQL_DYNAMIC_CURSOR_ATTRIBUTESI and
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SQL_DYNAMIC_CURSOR_ATTRIBUTES?2 (for example, to see if
SQL_CA1_BULK_UPDATE_BY_BOOKMARK is returned)

After a call to SQLBulkOperations(), the block cursor position is undefined. The
application has to call SQLFetchScroll() to set the cursor position. An application
should only call SQLFetchScroll() with a FetchOrientation argument of
SQL_FETCH_FIRST, SQL_FETCH_LAST, SQL_FETCH_ABSOLUTE, or
SQL_FETCH_BOOKMARK. The cursor position is undefined if the application
calls SQLFetch(), or SQLFetchScroll() with a FetchOrientation argument of
SQL_FETCH_PRIOR, SQL_FETCH_NEXT, or SQL_FETCH_RELATIVE.

A column can be ignored in bulk operations (calls to SQLBulkOperations()). To do
so, call SQLBindCol() and set the column length/indicator buffer (StrLen_or_IndPtr)
to SQL_COLUMN_IGNORE. This does not apply to
SQL_DELETE_BY_BOOKMARK bulk operation.

It is not necessary for the application to set the
SQL_ATTR_ROW_OPERATION_PTR statement attribute when calling
SQLBulkOperations() because rows cannot be 