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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®
Database 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

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

ODBC.

The SQL/CLI column can have the following values:
¢ 95 - Defined in the SQL/CLI 9075-3 specification.

* SQL3 - Defined in the SQL/CLI part of the ISO SQL3 draft replacement for
SQL/CLI 9075-3.

Table 1. DB2 CLI Function list by category

DB2 CLI

Task First Version

Function Name ODBC 3.0 SQL/CLI Supported Purpose

Connecting to a data source

SQLConnect () Depr 95 V11 Obtains a connection handle.

SQLATTocEnv() Depr 95 V11 Obtains an environment handle. One
environment handle is used for one or
more connections.

[SQLATTocHandTe ()] Core 95 V5 Obtains a handle.

[sQLBrowseConnect ()| Level 1 95 V5 Get required attributes to connect to a
data source.

SQLConnect () Core 95 V11 Connects to specific driver by data source
name, user Id, and password.

[sQLDriverConnect ()| Core SQL3 v21® Connects to a specific driver by
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 DB2 CLI does not support this function
as it is implemented by a Driver
Manager.

[sqLSetConnectAttr ()| Core 95 V5 Set connection attributes.

[sQLSetConnectOption ()] Depr 95 V2l Set connection attributes.

[sqLSetConnection ()| No SQL3 V21 Sets the current active connection. This
function only needs to be used when
using embedded SQL within a DB2 CLI
application with multiple concurrent
connections.

Obtaining information about a driver and data source

SQLDataSources() Lvl 2 95 V11 Returns the list of available data sources.

SQLGetInfo() Core 95 V11 Returns information about a specific
driver and data source.

[SQLGetFunctions ()| Core 95 V11 Returns supported driver functions.

[sQLGetTypeInfo ()] Core 95 V11 Returns information about supported

© Copyright IBM Corporation 1993, 2008
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Table 1. DB2 CLI Function list by category (continued)

DB2 CLI

Task First Version

Function Name ODBC 3.0 SQL/CLI Supported Purpose

Setting and retrieving driver options

SQLSetEnvAttr() Core 95 V21 Sets an environment option.

SQLGetEnvAttr() Core 95 V21 Returns the value of an environment
option.

[sqLGetConnectAttr ()| Lvl1 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 vl Sets a statement option.

[sqLGetStmtAttr()] Core 95 V5 Returns the value of a statement
attribute.

[SQLGetStmtOption ()] Depr 95 V212 Returns the value of a statement option.

Preparing SQL requests

SQLATTocStmt () Depr 95 V11 Allocates a statement handle.

SQLPrepare() Core 95 V11 Prepares an SQL statement for later
execution.

|SQLExtendedPr‘epar‘e ()| 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° V21 Assigns storage for a parameter in an
SQL statement (ODBC 2.0)

SQLSetParam() Depr No V11l 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 V21 Specifies the use of multiple values for
parameters.

|SQLGetCur‘sor‘Name()| Core 95 V11 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 description of a parameter
marker.

SQLExecute() Core 95 V11 Executes a prepared statement.

SQLExecDirect() Core 95 V11 Executes a statement.

SQLNativeSql () Lvl2 95 V21?2 Returns the text of an SQL statement as
translated by the driver.

SQLNumParams () Lvl2 95 va21? Returns the number of parameters in a
statement.

SQLParamData () Lvlil 95 v21® Used in conjunction with [SQLPutData()|to
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Table 1. DB2 CLI Function list by category (continued)

DB2 CLI

Task First Version

Function Name ODBC 3.0 SQL/CLI Supported Purpose

SQLPutData() Core 95 v21:® Send part or all of a data value for a
parameter. (Useful for long data values.)

Retrieving results and information about results

SQLRowCount () Core 95 V11 Returns the number of rows affected by
an insert, update, or delete request.

[SQLNumResu1tCols ()| Core 95 V11 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 V11 Describes attributes of a column in the
result set.

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

[sQLSetColAttributes ()] No No V21 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 V11 Returns a result row.

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

[sQLExtendedFetch ()] Depr 95 V21 Returns multiple result rows.

SQLGetData() Core 95 V11 Returns part or all of one column of one
row of a result set. (Useful for long data
values.)

[SQLMoreResults ()| Lvl1l SQL3 V21?2 Determines whether there are more result
sets available and, if so, initializes
processing for the next result set.

SQLNextResult() No Yes V7.1 SQLNextResult allows non-sequential
access to multiple result sets returned
from a stored procedure.

SQLError() Depr 95 V11 Returns additional error or status
information.

[SQLGetDiagField()| Core 95 V5 Get a field of diagnostic data.

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

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

SQLGetSQLCA() No No V21 Returns the SQLCA associated with a
statement handle.

[sQLBuTkOperations ()] Level 1 No V6 Perform bulk insertions, updates,
deletions, and fetches by bookmark.

Descriptors

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

[SQLGetDescField()| Core 95 V5 Get single field settings of a descriptor

record.
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Table 1. DB2 CLI Function list by category (continued)

DB2 CLI

Task First Version

Function Name ODBC 3.0 SQL/CLI Supported Purpose

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

[sQLSetDescField()| Core 95 V5 Set a single field of a descriptor record.

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

Large object support

[sQLBindFileToCol ()] No No V21 Associates LOB file reference with a LOB
column.

[SQLBindFileToParam()| No No V21 Associates LOB file reference with a
parameter marker.

SQLGetLength() No SQL3 V21 Gets length of a string referenced by a
LOB locator.

[sqQLGetPosition ()] No SQL3 V2l Gets the position of a string within a
source string referenced by a LOB locator.

[SQLGetSubString ()| No SQL3 V21 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)

SQLCoTlumns () Lvl1l SQL3 v21® Returns the list of column names in
specified tables.

[SQLForeignKeys ()] Lvl2 SQL3 V2.1 Returns a 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 name(s) that
comprise the primary key for a table.

[sQLProcedureColumns ()| Lvl 2 No V21 Returns the list of input and output
parameters for the specified procedures.

SQLProcedures () Lvl2 No V21 Returns the list of procedure names
stored in a specific data source.

[sQLSpecialColumns ()| Core SQL3 v21® Returns information about the optimal set
of columns that uniquely identifies a row
in a specified table.

SQLStatistics() Core SQL3 v21? Returns statistics about a single table and
the list of indexes associated with the
table.

[sQLTablePrivileges ()| Lvl2 SQL3 V21 Returns a list of tables and the privileges
associated with each table.

SQLTabTes () Core SQL3 v21® Returns the list of table names stored in a
specific data source.

Terminating a statement

SQLFreeHandle() Core 95 V11 Free handle resources.
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Table 1. DB2 CLI Function list by category (continued)

DB2 CLI
Task First Version
Function Name ODBC 3.0 SQL/CLI Supported Purpose
SQLFreeStmt () Core 95 V11 End statement processing and closes the
associated cursor, discards pending
results, and, optionally, frees all resources
associated with the statement handle.
SQLCancel () Core 95 V11 Cancels an SQL statement.
SQLTransact () Depr No V11 Commits or rolls back a transaction.
[sQLCToseCursor ()] Core 95 V5 Commits or rolls back a transaction.
Terminating a connection
SQLDisconnect () Core 95 V11 Closes the connection.
SQLEndTran() Core 95 V5 Ends transaction of a connection.
[SQLFreeConnect ()] Depr 95 V11 Releases the connection handle.
SQLFreeEnv() Depr 95 V11 Releases the environment handle.
Note:

5

o

The ODBC function(s):

* SQLSetScrollOptions() is supported for runtime only, because it has been superceded by the SQL_CURSOR_TYPE,

SQLBindParam() has been replaced by |SQLBindParameter ()}

Runtime support for this function was also available in the DB2 Client Application Enabler for DOS
Version 1.2 product.

SQL_CONCURRENCY, SQL_KEYSET_SIZE, and SQL_ROWSET_SIZE statement options.
+ SQLDrivers() is implemented by the ODBC driver manager.

Unicode functions (CLI)

DB2 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
ANSI have no suffix (ODBC adds equivalent functions with names that end in A,

but these are not offered by DB2 CLI). The following is a list of functions available
in DB2 CLI which have both ANSI and Unicode versions:

SQLBrowseConnect SQLForeignKeys
SQLCoTAttribute SQLGetConnectAttr
SQLCoTAttributes SQLGetConnectOption
SQLCoTumnPrivileges SQLGetCursorName
SQLCoTumns SQLGetDescField
SQLConnect SQLGetDescRec
SQLDataSources SQLGetDiagField
SQLDescribeCol SQLGetDiagRec
SQLDriverConnect SQLGetInfo
SQLError SQLGetStmtAttr
SQLExecDirect SQLNativeSQL
SQLExtendedPrepare SQLPrepare

SQLPrimaryKeys
SQLProcedureColumns
SQLProcedures
SQLSetConnectAttr
SQLSetConnectOption
SQLSetCursorName
SQLSetDescField
SQLSetStmtAttr
SQLSpecialColumns
SQLStatistics
SQLTablePrivileges
SQLTables

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
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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) could refer
to string or non-string data, it is interpreted as the number of bytes needed to store
the data.

For example, SQLGetInfol () 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 (UTE-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 DB2 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
Deprecated

Note:

In ODBC 3.0, SQLA1TocConnect() has been deprecated and replaced with
SQLATTocHandle().

Although this version of DB2 CLI continues to support SQLATTocConnect (), it is
recommended that you use SQLA1TocHandle() in your DB2 CLI programs so that
they conform to the latest standards.

Migrating to the new function

The statement:
SQLAT1ocConnect (henv, &hdbc);

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

SQLAIllocEnv function (CLI) - Allocate environment handle
Deprecated

Note:

In ODBC 3.0, SQLATTocEnv () has been deprecated and replaced with
SQLATTocHandle().
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Although this version of DB2 CLI continues to support SQLA1TocEnv (), we

recommend that you use SQLA11ocHandle() in your DB2 CLI programs so that they

conform to the latest standards.
Migrating to the new function

The statement:
SQLATTocEnv(&henv);

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

SQLAllocHandle function (CLI) - Allocate handle

Purpose

| Specification: | DB2 CLI 5.0 | ODBC 3.0 ISO CLI

SQLAT1ocHandle() is a generic function that allocates environment, connection,
statement, or descriptor handles.

Note: This function replaces the deprecated ODBC 2.0 functions
SQLATTocConnect (), SQLAT1ocEnv (), and SQLATTocStmt ().

Syntax

SQLRETURN  SQLATlocHandle (
SQLSMALLINT HandleType, /* fHandleType */
SQLHANDLE InputHandle, /* hlInput =/
SQLHANDLE *QutputHandlePtr); /* *phOutput */

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

* 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.
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Usage

SQLATTocHandle() 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.

If the application calls SQLAT1ocHandle() with *OutputHandlePtr set to an existing
environment, connection, statement, or descriptor handle, DB2 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 SQLATTocHandle() 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 DB2 CLI to allocate a statement or
descriptor handle.

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.

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 on process-level memory limitations.

HY013

Unexpected memory handling
€rTor.

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.
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Table 3. SQLAllocHandle SQLSTATEs (continued)
SQLSTATE Description Explanation

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

Restrictions
None.

Example

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

[* o0 %/

/* allocate an environment handle */
c1iRC = SQLA11ocHandle(SQL_HANDLE ENV, SQL_NULL_HANDLE, &henv);

[* oo %/

/* allocate a database connection handle */
c1iRC = SQLA11ocHandle(SQL_HANDLE DBC, henv, &hdbc);

VER Y
/* connect to database using hdbc */
/% ... %/

/* allocate one or more statement handles */
c1iRC = SQLA11ocHandle(SQL_HANDLE_STMT, hdbc, &hstmt);

JERE Y
/* allocate a descriptor handle */
c1iRC = SQLA11ocHandle(SQL_HANDLE DESC, hstmt, &hdesc);

SQLAllocStmt function (CLI) - Allocate a statement handle
Deprecated

Note:

In ODBC 3.0, SQLA1TocStmt () has been deprecated and replaced with
SQLATTocHandle().

Although this version of DB2 CLI continues to support SQLA1TocStmt (), we
recommend that you use SQLA11ocHandle() in your DB2 CLI programs so that they
conform to the latest standards.

Migrating to the new function

The statement:
SQLATTocStmt (hdbc, &hstmt);

for example, would be rewritten using the new function as:
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SQLAT1ocHand1e(SQL_HANDLE_STMT, hdbc, &hstmt);

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

Purpose

| Specification: |DB2 CLI 1.1 |ODBC 1.0 |1SO CLI

SQLBindCo1() is used to associate (bind) 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 SQLFetchScrol1() 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 ().

SQLBindCo1() 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 (), SQLFetchScro11(), SQLBulkOperations(), or
SQLSetPos () is called after. Column attributes might also be needed before calling
SQLBindCo1(), and can be obtained using SQLDescribeCol() or SQLCoTAttribute().

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_QOFF).

¢ 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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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 SQLBuTkOperations() 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_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 DB2 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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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 DB2 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 below 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 SQLFetchScrol1() 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.

* DB2 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 SQLBindCoT() 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
SQLFetchScrol1() 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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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 SQLBindCo1() the DB2 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).

* 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
SQLBindCo1(). 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, DB2 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 DB2 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

* String truncation occurred.
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Descriptors and SQLBindCol

The following sections describe how SQLBindCol () interacts with descriptors.

Note: Calling SQLBindCo1() 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 SQLBindCo1() 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 SQLBindCo]1 ().

Argument mappings

Conceptually, SQLBindCo1() 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 SQLBindCo1() 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

SQLBindCo1 () 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, SQLBindCo1() 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 on process-level memory limitations.

HY003 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.

HYCO00 Driver not capable. DB2 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.

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.
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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

Purpose

| Specification: |DB2 CLI 2.1

SQLBindFileToCol () is used to associate or bind 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.

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 MaxFileNamelLength,
SQLINTEGER *Stringlength,
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 Pointer to the location that will contain the file name
(deferred) 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 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 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
(deferred)

Pointer to the location that will contain the file
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 SQLFetchScrol1() to retrieve
multiple rows for the LOB column, this specifies the
length of each element in the FileName array.

SQLINTEGER *

StringLength

output
(deferred)

Pointer to the location that contains the length (or
array of lengths) in bytes of the LOB data that is
returned. If this pointer is NULL, nothing is
returned.

SQLINTEGER *

IndicatorValue

output
(deferred)

Pointer to the location that contains an indicator
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 SQLFetchScrol1() 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 SQLFetchScrol1() 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 DB2 CLI to determine the location of each
element in the FileName array. The contents of the array of file references must be

Chapter 1. CLI and ODBC functions 19



valid at the time of the SQLFetchScrol1() call. The StringLength and IndicatorValue
pointers each point to an array whose elements are updated upon the
SQLFetchScrol1() call.

Using SQLFetchScrol1(), 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 on process-level memory limitations.

HYO009 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

Purpose

| Specification: |DB2 CLI 2.1 |

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.

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 MaxFileNameLength,
SQLINTEGER *IndicatorValue);

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 DB2 CLI to determine the location of
each element in the FileName array.
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A LOB parameter marker can b