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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. Introduction to DB2 Call Level Interface and ODBC

DB2 Call Level Interface (DB2 CLI) is IBM’s callable SQL interface to the DB2
family of database servers. It is a 'C" and 'C++ application programming interface
for relational database access that uses function calls to pass dynamic SQL
statements as function arguments.

You can use the DB2 CLI interface to access the following IBM® data server
databases:

e DB2 Version 9 for Linux, UNIX, and Windows

+  DB2® Universal Database™ ( DB2 UDB) Version 8 (and later) for Linux, UNIX,
and Windows

+ DB2 Universal Database Version 8 (and later) for OS/390® and z/OS®
* DB2 for IBM i 5.4 and later

DB2 CLI is an alternative to embedded dynamic SQL, but unlike embedded SQL, it
does not require host variables or a precompiler. Applications can be run against a
variety of databases without having to be compiled against each of these

databases. Applications use procedure calls at run time to connect to databases,
issue SQL statements, and retrieve data and status information.

The DB2 CLI interface provides many features not available in embedded SQL. For
example:

¢ CLI provides function calls that support a way of querying database catalogs
that is consistent across the DB2 family. This reduces the need to write catalog
queries that must be tailored to specific database servers.

* CLI provides the ability to scroll through a cursor:
— Forward by one or more rows
— Backward by one or more rows
— Forward from the first row by one or more rows
— Backward from the last row by one or more rows
— From a previously stored location in the cursor.

* Stored procedures called from application programs that were written using CLI
can return result sets to those programs.

DB2 CLI is based on the Microsoft® Open Database Connectivity (ODBC)
specification, and the International Standard for SQL/CLI. These specifications
were chosen as the basis for the DB2 Call Level Interface in an effort to follow
industry standards and to provide a shorter learning curve for those application
programmers already familiar with either of these database interfaces. In addition,
some DB2 specific extensions have been added to help the application programmer
specifically exploit DB2 features.

The DB2 CLI driver also acts as an ODBC driver when loaded by an ODBC driver
manager. It conforms to ODBC 3.51.

DB2 CLI Background information

To understand DB2 CLI or any callable SQL interface, it is helpful to understand
what it is based on, and to compare it with existing interfaces.

© Copyright IBM Corp. 1993, 2009 1



The X/Open Company and the SQL Access Group jointly developed a specification
for a callable SQL interface referred to as the X/Open Call Level Interface. The goal of
this interface is to increase the portability of applications by enabling them to
become independent of any one database vendor’s programming interface. Most of
the X/Open Call Level Interface specification has been accepted as part of the ISO
Call Level Interface International Standard (ISO/IEC 9075-3:1995 SQL/CLI).

Microsoft developed a callable SQL interface called Open Database Connectivity
(ODBC) for Microsoft operating systems based on a preliminary draft of X/Open
CLL

The ODBC specification also includes an operating environment where
database-specific ODBC drivers are dynamically loaded at run time by a driver
manager based on the data source (database name) provided on the connect
request. The application is linked directly to a single driver manager library rather
than to each DBMS’s library. The driver manager mediates the application’s
function calls at run time and ensures they are directed to the appropriate
DBMS-specific ODBC driver. Because the ODBC driver manager only knows about
the ODBC-specific functions, DBMS-specific functions cannot be accessed in an
ODBC environment. DBMS-specific dynamic SQL statements are supported
through a mechanism called an escape clause.

ODBC is not limited to Microsoft operating systems; other implementations are
available on various platforms.

The DB2 CLI load library can be loaded as an ODBC driver by an ODBC driver
manager. For ODBC application development, you must obtain an ODBC Software
Development Kit. For the Windows platform, the ODBC SDK is available as part of
the Microsoft Data Access Components (MDAC) SDK, available for download from
http:/ /www.microsoft.com/data/. For non-Windows platforms, the ODBC SDK is
provided by other vendors. When developing ODBC applications that may connect
to DB2 servers, use the Call Level Interface Guide and Reference, Volume 1 and
the Call Level Interface Guide and Reference, Volume 2 (for information on DB2
specific extensions and diagnostic information), in conjunction with the ODBC
Programmer’s Reference and SDK Guide available from Microsoft.

Applications written directly to DB2 CLI link directly to the DB2 CLI load library.
DB2 CLI includes support for many ODBC and ISO SQL/CLI functions, as well as
DB2 specific functions.

The following DB2 features are available to both ODBC and DB2 CLI applications:
* double byte (graphic) data types

* stored procedures

¢ Distributed Unit of Work (DUOW), two phase commit

* compound SQL

* user defined types (UDT)

» user defined functions (UDF)

Comparison of DB2 CLI and ODBC

This topic discusses the support provided by the DB2 ODBC driver, and how it
differs from DB2 CLL
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below compares DB2 CLI and the DB2 ODBC driver. The left side shows
an ODBC driver under the ODBC Driver Manager, and the right side illustrates
DB2 CLI, the callable interface designed for DB2 specific applications.

DB2 Client refers to all available IBM data server clients. DB2 refers to all DB2
Database for Linux, UNIX, and Windows products.

ODBC Driver Manager DB2 CLI
Environment Environment
| Application | Application |
IODBC Driver Managerl
DB2 CLI
driver
v v v
other other v
obec | | obec | | S22, J 1
driver driver driver
A B DB2
¢ ¢ Client
— N |Gateway DB2
\DBWS/ B Client
)
\—/ L
DBMS Al
B DB2

Server

I DB2 Connect I

Figure 1. DB2 CLI and ODBC.

DB2 (MVS)

SQL/DS
SQL/400

Other DRDA

DBMS

In an ODBC environment, the Driver Manager provides the interface to the
application. It also dynamically loads the necessary driver for the database server
that the application connects to. It is the driver that implements the ODBC
function set, with the exception of some extended functions implemented by the
Driver Manager. In this environment DB2 CLI conforms to ODBC 3.51.

For ODBC application development, you must obtain an ODBC Software

Development Kit. For the Windows platform, the ODBC SDK is available as part of
the Microsoft Data Access Components (MDAC) SDK, available for download from
http:/ /www.microsoft.com/data/. For non-Windows platforms, the ODBC SDK is
provided by other vendors.

In environments without an ODBC driver manager, DB2 CLI is a self sufficient
driver which supports a subset of the functions provided by the ODBC driver.
[Table 1 on page 4 summarizes the two levels of support, and the CLI and ODBC
function summary provides a complete list of ODBC functions and indicates if
they are supported.
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Table 1. DB2 CLI ODBC support

ODBC features DB2 ODBC Driver DB2 CLI

Core level functions All All

Level 1 functions All All

Level 2 functions All All, except for SQLDrivers()

Additional DB2 CLI functions

All, functions can be accessed by
dynamically loading the DB2 CLI
library.

e SQLSetConnectAttr()
e SQLGetEnvAttr()

e SQLSetEnvAttr()

e SQLSetColAttributes()
e SQLGetSQLCA()

e SQLBindFileToCol()

e SQLBindFileToParam()
e SQLExtendedBind()

e SQLExtendedPrepare()
e SQLGetLength()

* SQLGetPosition()

* SQLGetSubString()

SQL data types

All the types listed for DB2 CLI.

* 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_LONG

* SQL_LONGVARBINARY
* SQL_LONGVARCHAR
* SQL_LONGVARGRAPHIC
* SQL_NUMERIC

* SQL_REAL

* SQL_SHORT

* SQL_SMALLINT

* SQL_TINYINT

* SQL_TYPE_DATE

* SQL_TYPE_TIME

* SQL_TYPE_TIMESTAMP
* SQL_VARBINARY

* SQL_VARCHAR

* SQL_VARGRAPHIC

* SQL_WCHAR
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Table 1. DB2 CLI ODBC support (continued)

ODBC features DB2 ODBC Driver DB2 CLI
C data types All the types listed for DB2 CLI. * SQL_C_BINARY
* SQL_C_BIT

+ SQL_C_BLOB_LOCATOR
+ SQL_C_CHAR

+ SQL_C_CLOB_LOCATOR
+ SQL_C_TYPE_DATE

+ SQL_C_DBCHAR

+ SQL_C_DBCLOB_LOCATOR
+ SQL_C_DOUBLE

+ SQL_C_FLOAT

+ SQL_C_LONG

+ SQL_C_SHORT

+ SQL_C_TYPE_TIME

+ SQL_C_TYPE_TIMESTAMP
+ SQL_C_TIMESTAMP_EXT
+ SQL_C_TINYINT

+ SQL_C_SBIGINT

+ SQL_C_UBIGINT

+ SQL_C_NUMERIC **

+ SQL_C_WCHAR

** Only supported on Windows
platform

Return codes

All the codes listed for DB2 CLI.

SQL_SUCCESS

« SQL_SUCCESS_WITH_INFO
« SQL_STILL_EXECUTING

« SQL_NEED_DATA

+ SQL_NO_DATA_FOUND

+ SQL_ERROR

+ SQL_INVALID_HANDLE

SQLSTATES

Mapped to X/Open SQLSTATES with
additional IBM SQLSTATES, with the
exception of the ODBC type 08S01.

Mapped to X/Open SQLSTATES with
additional IBM SQLSTATES

Multiple connections per application

Supported

Supported

Dynamic loading of driver

Supported

Not applicable

Isolation levels

The following table maps IBM RDBMSs isolation levels to ODBC transaction
isolation levels. The SQLGetInfo() function indicates which isolation levels are

available.

Table 2. Isolation levels under ODBC

IBM isolation level

ODBC isolation level

Cursor stability

SQL_TXN_READ_COMMITTED

Repeatable read

SQL_TXN_SERIALIZABLE_READ

Read stability

SQL_TXN_REPEATABLE_READ

Uncommitted read

SQL_TXN_READ_UNCOMMITTED

No commit

(no equivalent in ODBC)

Note: SQLSetConnectAttr() and SQLSetStmtAttr() will return SQL_ERROR with an
SQLSTATE of HYO009 if you try to set an unsupported isolation level.
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Restriction

Mixing ODBC and DB2 CLI features and function calls in an application is not
supported on the Windows 64-bit operating system.
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Chapter 2. IBM Data Server CLI and ODBC drivers

In the IBM Data Server Client and the IBM Data Server Runtime Client there is a
driver for the DB2 CLI application programming interface (API) and the ODBC
APL This driver is commonly referred to throughout the DB2 Information Center
and DB2 books as the IBM Data Server CLI driver or the IBM Data Server
CLI/ODBC driver.

New with DB2 Version 9, there is also a separate CLI and ODBC driver called the
IBM Data Server Driver for ODBC and CLI. The IBM Data Server Driver for ODBC
and CLI provides runtime support for the DB2 CLI and ODBC APIs. However, this
driver is installed and configured separately, and supports a subset of the
functionality of the DB2 clients, such as connectivity, in addition to the CLI and
ODBC API support.

Information that applies to the CLI and ODBC driver that is part of the DB2 client
generally applies to the IBM Data Server Driver for ODBC and CLI too. However,
there are some restrictions and some functionality that is unique to the IBM Data
Server Driver for ODBC and CLI. Information that applies only to the IBM Data
Server Driver for ODBC and CLI will use the full title of the driver to distinguish
it from general information that applies to the ODBC and CLI driver that comes
with the DB2 clients.

e For more information about the IBM Data Server Driver for ODBC and CLI,
see: [“IBM Data Server Driver for ODBC and CLI overview."]

IBM Data Server Driver for ODBC and CLI overview

The IBM Data Server Driver for ODBC and CLI provides runtime support for the
DB2 CLI application programming interface (API) and the ODBC APIL. Though the
IBM Data Server Client and IBM Data Server Runtime Client both support the DB2
CLI and ODBC APIs, this driver is not a part of either IBM Data Server Client or
IBM Data Server Runtime Client. It is available separately, installed separately, and
supports a subset of the functionality of the IBM Data Server Clients.

Advantages of the IBM Data Server Driver for ODBC and CLI

* The driver has a much smaller footprint than the IBM Data Server Client and
the IBM Data Server Runtime Client.

* You can have multiple installations of the driver on a single machine.

* You can install the driver on a machine that already has an IBM Data Server
Client installed.

* You can include the driver in your database application installation package, and
redistribute the driver with your applications. Under certain conditions, you can
redistribute the driver with your database applications royalty-free.

* The driver can reside on an NFS mounted file system.

Functionality of the IBM Data Server Driver for ODBC and CLI

The IBM Data Server Driver for ODBC and CLI provides:
* runtime support for the DB2 CLI API;
* runtime support for the ODBC APL

© Copyright IBM Corp. 1993, 2009 7



* runtime support for the XA API;

* database connectivity;

 support for DB2 Interactive Call Level Interface (db2cli);

* LDAP Database Directory support; and

* tracing, logging, and diagnostic support.

* See: [“Restrictions of the IBM Data Server Driver for ODBC and CLI” on page 33

Obtaining the IBM Data Server Driver for ODBC and CLI

The IBM Data Server Driver for ODBC and CLI is not part of the IBM Data Server
Client or the IBM Data Server Runtime Client. It is available to download from the
internet, and it is on the DB2 Version 9 install CD.

You can obtain the IBM Data Server Driver for ODBC and CLI by doing either of
the following:
* Search for the IBM Data Server Driver for ODBC and CLI at
[http:/ /www-01.ibm.com /support/docview.wss?rs=71&uid=swg27007053} and
download the driver for your platform.

or
* Copy the driver from the DB2 install CD.
The driver is in a compressed file called

“ibm_data_server_driver_for_odbc_c1i.zip” on Windows operating systems, and
“ibm_data_server_driver_for_odbc_cli.tar.Z” on other operating systems.

Installing the IBM Data Server Driver for ODBC and CLI

The IBM Data Server Driver for ODBC and CLI is not part of the IBM Data Server
Client or the IBM Data Server Runtime Client. It must be installed separately.

To install the IBM Data Server Driver for ODBC and CLI, you need:
* to obtain the compressed file that contains the driver.
— See: [“Obtaining the IBM Data Server Driver for ODBC and CLI."

There is no installation program for the IBM Data Server Driver for ODBC and
CLI. You must install the driver manually:

1. Copy the compressed file that contains the driver onto the target machine from
the internet or a DB2 Version 9 installation CD.

2. Uncompress that file into your chosen install directory on the target machine.

3. Optional: remove the compressed file.

If you are installing the IBM Data Server Driver for ODBC and CLI under the
following conditions:

« the operating systems on the target machine is AIX®; and
* the DB2 Version 9 CD is mounted on the target machine.

the steps you would follow are:

1. Create the directory $HOME/db2_c1i_odbc_driver, where you will install the
driver.

2. Locate the compressed file ibm_data_server_driver_for_odbc_cli.tar.Z on the
install CD.

3. Copy ibm_data_server_driver_for_odbc_cli.tar.Z to the install directory,
$HOME/db2_c1i_odbc_driver.
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4. Uncompress ibm_data_server_driver_for_odbc_cli.tar.Z:

cd $HOME/db2_c1i_odbc_driver
uncompress ibm_data_server_driver_for_odbc _cli.tar.Z
tar -xvf ibm_data_server_driver_for_odbc_cli.tar

5. Delete ibm_data_server_driver_for_odbc_cli.tar.Z.
6. Ensure the following if you installed the driver on a NFS file system:
* On UNIX or Linux platforms the db2dump and the db2 directory need to be
writable. Alternatively, the path you have referenced in the diagpath
parameter must be writable.

« If host or i5/0S® data servers are being accessed directly ensure the Ticense
directory is writable.

Installing multiple copies of the IBM Data Server Driver for ODBC
and CLI on the same machine

The IBM Data Server Driver for ODBC and CLI is not part of the IBM Data Server
Client or the IBM Data Server Runtime Client. It must be installed separately. You
can install multiple copies of the IBM Data Server Driver for ODBC and CLI on the
same machine. You might want to do this if you have two database applications on
the same machine that require different versions of the driver.

To install multiple copies of the IBM Data Server Driver for ODBC and CLI on the
same machine, you need:

* to obtain the compressed file that contains the driver.
— See:|“Obtaining the IBM Data Server Driver for ODBC and CLI” on page 8.

For each copy of the IBM Data Server Driver for ODBC and CLI that you are
installing:
1. create a unique target installation directory; and

2. follow the installation steps outlined in [“Installing the IBM Data Server Driver|
[for ODBC and CLI” on page 8/

3. Ensure the application is using the correct copy of the driver. Avoid relying on
the LD_LIBRARY_PATH environment variable as this can lead to inadvertent
loading of the incorrect driver. Dynamically load the driver explicitly from the
target installation directory.

If you are installing two copies of the IBM Data Server Driver for ODBC and CLI
under the following conditions:

the operating systems on the target machine is AIX; and

the DB2 Version 9 CD is mounted on the target machine.

the steps you would follow are:

1. Create the two directories, $HOME/db2_c1i_odbc_driverl and
$HOME/db2_c1i_odbc_driver2, where you will install the driver.

2. Locate the compressed file that contains the driver on the install CD. In this
scenario, the file would be called ibm_data_server_driver_for_odbc_cli.tar.Z.

3. Copy ibm_data_server_driver_for_odbc_cli.tar.Z to the install directories,
$HOME/db2 c1i_odbc_driverl and $HOME/db2 c1i_odbc_driver2.

4. Uncompress ibm_data_server_driver_for_odbc_cli.tar.Z in each directory:

Chapter 2. IBM Data Server CLI and ODBC drivers 9



cd $HOME/db2_c1i_odbc_driverl

uncompress ibm_data_server_driver_for_odbc_cli.tar.Z
tar -xvf ibm_data_server_driver_for_odbc_cli.tar

cd $HOME/db2_c1i_odbc_driver2

uncompress ibm_data_server_driver_for_odbc_cli.tar.Z
tar -xvf ibm_data_server_driver_for_odbc_cli.tar

5. Delete ibm data_server_driver for odbc cli.tar.Z.

Installing the IBM Data Server Driver for ODBC and CLI on a
machine with an existing DB2 client

The IBM Data Server Driver for ODBC and CLI is not part of the IBM Data Server
Client or the IBM Data Server Runtime Client. It must be installed separately. You
can install one or more copies of the IBM Data Server Driver for ODBC and CLI on
a machine where an IBM Data Server Client or IBM Data Server Runtime Client is
already installed. You might want to do this if you have developed some ODBC or
CLI database applications with the IBM Data Server Client that you plan to deploy
with the IBM Data Server Driver for ODBC and CLI, because it enables you to test
the database applications with the driver on the same machine as your
development environment.

To install the IBM Data Server Driver for ODBC and CLI on the same machine as
an IBM Data Server Client or IBM Data Server Runtime Client, you need:

* to obtain the compressed file that contains the driver.
- See: [“Obtaining the IBM Data Server Driver for ODBC and CLI” on page 8

The procedure for installing one or more copies of the IBM Data Server Driver for
ODBC and CLI on a machine that already has an IBM Data Server Client or IBM
Data Server Runtime Client installed is the same as the procedure for installing the
driver on a machine that has no IBM Data Server Client installed.

See: [“Installing the IBM Data Server Driver for ODBC and CLI” on page 8 and
“Installing multiple copies of the IBM Data Server Driver for ODBC and CLI on|
the same machine” on page 9/

Ensure the application is using the correct copy of the driver. Avoid relying on the
LD_LIBRARY_PATH environment variable as this can lead to inadvertent loading of
the incorrect driver. Dynamically load the driver explicitly from the target
installation directory.

Configuring the IBM Data Server Driver for ODBC and CLI

The IBM Data Server Driver for ODBC and CLI is not part of the IBM Data Server
Client or the IBM Data Server Runtime Client. It must be installed and configured
separately. You must configure the IBM Data Server Driver for ODBC and CLI, and
the software components of your database application runtime environment in
order for your applications to use the driver successfully.

To configure the IBM Data Server Driver for ODBC and CLI and your application
environment for the driver, you need:

* one or more copies of the driver installed.
— See: [“Installing the IBM Data Server Driver for ODBC and CLI” on page 8

To configure the IBM Data Server Driver for ODBC and CLI, and the runtime
environment of your IBM Data Server CLI and ODBC applications to use the
driver:
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1. Configure aspects of the driver’s behavior such as data source name, user
name, performance options, and connection options by updating the
db2c1i.ini initialization file. The location of the db2cli.ini file might change
based on whether the Microsoft ODBC Driver Manager is used, the type of
data source names (DSN) used, the type of client or driver being installed, and
whether the registry variable DB2CLIINIPATH is set.

* See: [“db2cli.ini initialization file”|

There is no support for the Command Line Processor (CLP) with the IBM Data
Server Driver for ODBC and CLI. For this reason, you can not update CLI
configuration using the CLP command “db2 update CLI cfg”; you must update
the db2c11.1ni initialization file manually.

If you have multiple copies of the IBM Data Server Driver for ODBC and CLI
installed, each copy of the driver will have its own db2c1i.1ini file. Ensure you
make the additions to the db2c1i.ini for the correct copy of the driver.

2. Configure application environment variables.

* See: ["Configuring environment variables for the IBM Data Server Driver for]
[ODBC and CLI” on page 14|

3. For applications participating in transactions managed by the Microsoft
Distributed Transaction Coordinator (DTC) only: you must register the driver
with the DTC.

* See: ["Registering the IBM Data Server Driver for ODBC and CLI with the]
[Microsoft DTC” on page 17
4. For ODBC applications using the Microsoft ODBC driver manager only: you
must register the driver with the Microsoft driver manager.

+ See: ["Registering the IBM Data Server Driver for ODBC and CLI with the]
[Microsoft ODBC driver manager” on page 17|

db2cli.ini initialization file
The DB2 CLI/ODBC initialization file (db2cli.ini) contains various keywords and
values that can be used to configure the behavior of DB2 CLI and the applications

using it. The keywords are associated with the database alias name, and affect all
DB2 CLI and ODBC applications that access the database.

By default, the location of the db2cli.ini file is in the sqllib directory on Windows
platforms, and in the sqllib/cfg directory of the database instance running the
CLI/ODBC applications on UNIX and Linux platforms. For database clients, an
additional db2cli.ini file can exist in different directories depending on whether the
Microsoft ODBC Driver Manager is used, the type of data source names (DSN)
used, the client or driver being installed, or whether the DB2CLIINIPATH registry
variable is set.

When the ODBC Driver Manager is used to configure a user DSN on Windows
platforms, the db2cli.ini file is created in Documents and Settings\ User Name
where User Name represents the name of the user directory.

In other cases, including when system DSN are used, the db2cli.ini file is installed
in the following directories:

e For runtime clients:

— On the Windows XP and Windows 2003 operating systems: Documents and
Settings\ All Users\ Application Data\IBM\DB2\Copy Name

— On the Windows 2008 and Windows Vista (and later) operating systems:
ProgramData\IBM\DB2\ Copy Name

where Copy Name represents the DB2 copy name.
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e For other data server clients and drivers:

— On Windows operating systems: Program Files\IBM\IBM DATA SERVER
DRIVER (this represents the installation path)

— On UNIX and Linux operating systems: driver_installation_path/clidriver/cfg

Where driver_installation_path represents the installation path of the clients or
drivers.

You can use the environment variable DB2CLIINIPATH to specify a different
location for the file.

The configuration keywords enable you to:

* Configure general features such as data source name, user name, and password.
* Set options that will affect performance.

* Indicate query parameters such as wild card characters.

* Set patches or work-arounds for various ODBC applications.

* Set other, more specific features associated with the connection, such as code
pages and IBM GRAPHIC data types.

* Override default connection options specified by an application. For example, if
an application requests Unicode support from the CLI driver by setting the
SQL_ATTR_ANSI_APP connection attribute, then setting DisableUnicode=1 in
the db2cli.ini file will force the CLI driver not to provide the application with
Unicode support.

Note: If the CLI/ODBC configuration keywords set in the db2cli.ini file conflict
with keywords in the SQLDriverConnect () connection string, then the
SQLDriverConnect () keywords will take precedence.

The db2cli.ini initialization file is an ASCII file which stores values for the DB2 CLI
configuration options. A sample file is shipped to help you get started. While most
CLI/ODBC configuration keywords are set in the db2cli.ini initialization file, some
keywords are set by providing the keyword information in the connection string to
SQLDriverConnect () instead.

There is one section within the file for each database (data source) the user wishes
to configure. If needed, there is also a common section that affects all database
connections.

Only the keywords that apply to all database connections through the DB2
CLI/ODBC driver are included in the COMMON section. This includes the
following keywords:

* CheckForFork

* DiagPath

* DisableMultiThread

* JDBCTrace

* JDBCTraceFlush

* JDBCTracePathName

* QueryTimeoutInterval

* ReadCommonSectionOnNullConnect
e Trace

* TraceComm

¢ TraceErrImmediate
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* TraceFileName

» TraceFlush

* TraceFlushOnError
* TraceLocks

* TracePathName

* TracePIDList

* TracePIDTID

* TraceRefreshinterval
¢ TraceStmtOnly

* TraceTime

* TraceTimeStamp

All other keywords are to be placed in the database specific section, described
below.

Note: Configuration keywords are valid in the COMMON section, however, they
will apply to all database connections.

The COMMON section of the db2cli.ini file begins with:
[COMMON]

Before setting a common keyword it is important to evaluate its impact on all DB2
CLI/ODBC connections from that client. A keyword such as TRACE, for instance,
will generate information on all DB2 CLI/ODBC applications connecting to DB2 on
that client, even if you are intending to troubleshoot only one of those applications.

Each database specific section always begins with the name of the data source
name (DSN) between square brackets:

[data source name]
This is called the section header.

The parameters are set by specifying a keyword with its associated keyword value
in the form:

KeywordName =keywordValue

* All the keywords and their associated values for each database must be located
below the database section header.

* If the database-specific section does not contain a DBAlias keyword, the data
source name is used as the database alias when the connection is established.
The keyword settings in each section apply only to the applicable database alias.

¢ The keywords are not case sensitive; however, their values can be if the values
are character based.

* If a database is not found in the .INI file, the default values for these keywords
are in effect.

¢ Comment lines are introduced by having a semicolon in the first position of a
new line.

* Blank lines are permitted.

e If duplicate entries for a keyword exist, the first entry is used (and no warning
is given).

The following is a sample .INI file with 2 database alias sections:
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;5 This is a comment line.

[MYDB22]

AutoCommit=0
TableType=""'TABLE','SYSTEM TABLE'"

s This is another comment Tline.

[MYDB2MVS]

CurrentSQLID=SAAID

TableType=""'TABLE""
Schemalist=""'USER1',CURRENT SQLID,'USER2"'"

Although you can edit the db2cli.ini file manually on all platforms, it is
recommended that you use the Configuration Assistant if it is available on your
platform or the UPDATE CLI CONFIGURATION command. You must add a blank
line after the last entry if you manually edit the db2cli.ini file.

Configuring environment variables for the IBM Data Server Driver
for ODBC and CLI

The IBM IBM Data Server Driver for ODBC and CLI is not part of the IBM Data
Server Client or the IBM Data Server Runtime Client. It must be installed and
configured separately. To use the IBM Data Server Driver for ODBC and CLI, there
are two types of environment variables that you might have to set: environment
variables that have replaced some DB2 registry variables; and an environment
variable that tells your applications where to find the driver libraries.

To configure environment variables for the IBM Data Server Driver for ODBC and
CLI, you need:

* one or more copies of the driver installed.
— See{“Installing the IBM Data Server Driver for ODBC and CLI” on page 8

To configure environment variables for the IBM Data Server Driver for ODBC and
CLIL

1.

Optional: set any applicable DB2 environment variables corresponding to its
equivalent DB2 registry variables.

There is no support for the Command Line Processor (CLP) with the IBM Data
Server Driver for ODBC and CLI. For this reason, you can not configure DB2
registry variables using the db2set CLP command. Required DB2 registry
variables have been replaced with environment variables.

For a list of the environment variables that can be used instead of DB2 registry
variables, see: [“Environment variables supported by the IBM Data Server
[Driver for ODBC and CLI” on page 15|

2.
Required for AIX operating systems only: Set the local environment variable
DB2_CLI_DRIVER_INSTALL_PATH to the directory in which the driver is installed.
(If there are multiple copies of the IBM Data Server Driver for ODBC and CLI
installed, ensure DB2_CLI_DRIVER_INSTALL_PATH points to the intended copy of
the driver.) Only AIX requires that this variable be set. This variable is
supported, but not required, on all other operating systems.
For example,
export DB2_CLI_DRIVER_INSTALL_PATH=/home/db2inst1/db2clidriver/clidriver
where /home/db2instl/db2clidriver is the install path where the clidriver is
installed

3.
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Optional: set the environment variable LIBPATH (on AIX systems) or
LD_LIBRARY_PATH (on UNIX systems) to the directory in which the driver is
installed. (If there are multiple copies of the IBM Data Server Driver for ODBC
and CLI installed, ensure LIBPATH or LD_LIBRARY_PATH points to the intended
copy of the driver.)

This step is not necessary if your applications statically link to, or dynamically
load the driver’s library (db2c1i.d11 on Windows systems, or 1ibdb2.a on
other systems) with the fully qualified name.

You are recommended to dynamically load the library using the fully qualified
library name. On Windows operating systems, you are recommended to use the
LoadLibraryEx method specifying the
LOAD_WITH_ALTERED_SEARCH_PATH parameter and the path to the
driver’s DLL.

Restrictions

If there are multiple versions of the IBM Data Server Driver for ODBC and CLI
installed on the same machine, or if there are other DB2 Version 9 products
installed on the same machine, setting environment variables (for example, setting
LIBPATH or LD_LIBRARY_PATH to point to the IBM Data Server Driver for ODBC and
CLI library) might break existing applications. When setting an environment
variable, ensure that it is appropriate for all applications running in the scope of
that environment.

Environment variables supported by the IBM Data Server Driver for ODBC and
CLI

IBM Data Server Driver for ODBC and CLI is not part of the IBM Data Server
Client or the IBM Data Server Runtime Client. It must be installed and configured
separately.

The IBM Data Server Driver for ODBC and CLI does not support the command
line processor (CLP). This means that the usual mechanism to set DB2 registry
variables, using the db2set CLP command, is not possible. Relevant DB2 registry
variables will be supported with the IBM Data Server Driver for ODBC and CLI as
environment variables instead.

The DB2 registry variables that will be supported by the IBM Data Server Driver
for ODBC and CLI as environment variables are:

Table 3. DB2 registry variables supported as environment variables

Type of variable Variable name(s)

General variables DB2ACCOUNT

DB2BIDI

DB2CODEPAGE
DB2GRAPHICUNICODESERVER
DB2LOCALE

DB2TERRITORY

System environment variables | DB2DOMAINLIST

Communications variables DB2_FORCE_NLS_CACHE
DB2SORCVBUF

DB2SOSNDBUF
DB2TCP_CLIENT_RCVTIMEOUT
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Table 3. DB2 registry variables supported as environment variables (continued)

Type of variable Variable name(s)

Miscellaneous variables DB2CLIINIPATH
DB2_ENABLE_LDAP
DB2LDAP_BASEDN
DB2LDAP_CLIENT_PROVIDER
DB2LDAPHOST
DB2LDAP_KEEP_CONNECTION
DB2LDAP_SEARCH_SCOPE
DB2NOEXITLIST

Diagnostic variables DB2_DIAGPATH

Connection variables AUTHENTICATION
PROTOCOL
PWDPLUGIN
KRBPLUGIN
ALTHOSTNAME
ALTPORT
INSTANCE

BIDI

db2oreg1.exe overview

You can use the db2oregl.exe utility to register the XA library of the IBM Data
Server Driver for ODBC and CLI with the Microsoft Distributed Transaction
Coordinator (DTC), and to register the driver with the Microsoft ODBC driver
manager. You need to use the db2oregl.exe utility on Windows operating systems
only.

Conditions requiring that you run the db2oreg1.exe utility

You must run the db2oregl.exe utility if:

* your applications that use the IBM Data Server Driver for ODBC and CLI will
be participating in distributed transactions managed by the DTC; or

* your applications that use the IBM Data Server Driver for ODBC and CLI will
be connecting to ODBC data sources.

When to run the db2oreg1.exe utility

If you use the db2oregl.exe utility, you must run it when:
* you install the IBM Data Server Driver for ODBC and CLI; and
* you uninstall the IBM Data Server Driver for ODBC and CLL

The db2oregl.exe utility makes changes to the Windows registry when you run
it after installing the driver. If you uninstall the driver, you should run the utility
again to undo those changes.

How to run the db2oreg1.exe utility

* db2oregl.exe is located in bin subdirectory where the IBM Data Server Driver
for ODBC and CLI is installed.

* To list the parameters the db2oregl.exe utility takes, and how to use them, run
the utility with the “-h” option.
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Registering the IBM Data Server Driver for ODBC and CLI with
the Microsoft DTC

The IBM Data Server Driver for ODBC and CLI is not part of the IBM Data Server
Client or the IBM Data Server Runtime Client. It must be installed and configured
separately. To use the IBM Data Server Driver for ODBC and CLI with database
applications that participate in transactions managed by the Microsoft Distributed
Transaction Coordinator (DTC), you must register the driver with the DTC. Here is
a link to the Microsoft article outlining the details of this security requirement:
Registry Entries Are Required for XA Transaction Support

To register the IBM Data Server Driver for ODBC and CLI with the DTC, you need
one or more copies of the driver installed. See: [“Installing the IBM Data Server|
[Driver for ODBC and CLI” on page 8

Restrictions

You only need to register the IBM Data Server Driver for ODBC and CLI with the
DTC if your applications that use the driver are participating in transactions
managed by the DTC.

To register the IBM Data Server Driver for ODBC and CLI with the DTC, run the
db2oregl.exe utility for each copy of the driver that is installed: See:
[overview” on page 16|

The db2oregl.exe utility makes changes to the Windows registry when you run it
after installing the driver. If you uninstall the driver, you should run the utility
again to undo those changes.

Registering the IBM Data Server Driver for ODBC and CLI with
the Microsoft ODBC driver manager

The IBM Data Server Driver for ODBC and CLI is not part of the IBM Data Server
Client or the IBM Data Server Runtime Client. It must be installed and configured
separately. For ODBC applications to use the IBM Data Server Driver for ODBC
and CLI with the Microsoft ODBC driver manager, you must register the driver
with the driver manager.

To register the IBM Data Server Driver for ODBC and CLI with the Microsoft
ODBC driver manager, you need one or more copies of the driver installed. See:
[‘Installing the IBM Data Server Driver for ODBC and CLI” on page 8

Restrictions

The Microsoft ODBC driver manager is the only ODBC driver manager with which
you must register the IBM Data Server Driver for ODBC and CLI. The other ODBC
driver managers do not require this.

To register the IBM Data Server Driver for ODBC and CLI with the Microsoft
driver manager, run the db2oregl.exe utility for each copy of the driver that is
installed: See: [“db2oreg1.exe overview” on page 16

The db2oregl.exe utility makes changes to the Windows registry when you run it
after installing the driver. If you uninstall the driver, you should run the utility
again to undo those changes.
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Connecting to databases with the IBM Data Server Driver for
ODBC and CLI
The IBM Data Server Driver for ODBC and CLI is not part of the IBM Data Server
Client or the IBM Data Server Runtime Client. It must be installed and configured
separately. The IBM Data Server Driver for ODBC and CLI does not create a local

database directory. This means that when you use this driver, you must make
connectivity information available to your applications in other ways.

To connect to databases with the IBM Data Server Driver for ODBC and CLI, you
need:

» database(s) to which to connect; and
* one or more copies of the driver installed.

— For more information, see [“Installing the IBM Data Server Driver for ODBC|
fand CLI” on page 8

There are several ways to specify connectivity information so that your CLI and
ODBC database applications can use the IBM Data Server Driver for ODBC and
CLI to connect to a database. When CLI settings are specified in multiple places,
they are used in the following order:

1. Connection strings parameters

2. db2cli.ini file

3. db2dsriver.cfg file

To configure connectivity for a database when using the IBM Data Server Driver
for ODBC and CLI, use one of the following methods:

* Specify the database connectivity information in the connection string parameter
to SQLDriverConnect. For more information, see [“SQLDriverConnect functionl
[(CLI) - (Expanded) Connect to a data source” on page 22

* For CLI applications only: put the database connectivity information in the DB2
CLI configuration file.

There is no support for the Command Line Processor (CLP) with the IBM Data
Server Driver for ODBC and CLIL For this reason, you can not update CLI
configuration using the CLP command “db2 update CLI cfg”; you must update
the db2c1i.ini initialization file manually.

If you have multiple copies of the IBM Data Server Driver for ODBC and CLI
installed, each copy of the driver will have its own db2c1i.ini file. Ensure you
make the additions to the db2cli.ini for the correct copy of the driver.

For more information about the location of the db2c1i.ini file, see|“db2cli.ini
initialization file” on page 11

* Use the db2dsdriver configuration file to provide connection information and
parameters. For example, you can specify the following information in the
db2dsdriver configuration file, and pass the connection string in
SQLDriverConnect () as DSN=myDSN;PWD=XXXXX:

<configuration>

<DSN_Collection>
<dsn alias="myDSN" name="sample" host="server.domain.com" port="446">
</dsn>

</DSN_Collection>

<databases>
<database name="sample" host="server.domain.com" port="446">

<parameter name="CommProtocol" value="TCPIP"/>
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<parameter name="UID" value="username"/>
</database>
</databases>
</configuration>
* For ODBC applications only: register the database as an ODBC data source with
the ODBC driver manager. For more information, see [“Registering ODBC data|
sources for applications using the IBM Data Server Driver for ODBC and CLI”|

on page 20.|

* Use the FileDSN CLI/ODBC keyword to identify a file data source name (DSN)
that contains the database connectivity information. For more information, see
[“FileDSN CLI/ODBC configuration keyword” on page 28|

A file DSN is a file that contains database connectivity information. You can
create a file DSN by using the SaveFile CLI/ODBC keyword. On Microsoft
Windows, you can use the Microsoft ODBC driver manager to create a file DSN.

* For local database servers only: use the PROTOCOL and the INSTANCE CLI/ODBC
keywords to identify the local database:

1. Set the PROTOCOL CLI/ODBC keyword to the value “Local”

2. Set the INSTANCE CLI/ODBC keyword to the instance name of the local
database server on which the database is located.

For more information, see [“Protocol CLI/ODBC configuration keyword” on page|
@l and [“Instance CLI/ODBC configuration keyword” on page 28

Here is a list of CLI/ODBC keywords that work with file DSN or DSN-less
connections:

+ [“AltHostName CLI/ODBC configuration keyword” on page 27}
[AltPort CLI/ODBC configuration keyword” on page 27}
[“Authentication CLI/ODBC configuration keyword” on page 27}

[“BIDI CLI/ODBC configuration keyword” on page 28}

[“FileDSN CLI/ODBC configuration keyword” on page 28}

[“Instance CLI/ODBC configuration keyword” on page 28}

[‘Interrupt CLI/ODBC configuration keyword” on page 29
["KRBPlugin CLI/ODBC configuration keyword” on page 2%
[“Protocol CLI/ODBC configuration keyword” on page 30}

[ PWDPlugin CLI/ODBC configuration keyword” on page 30}
[SaveFile CLI/ODBC configuration keyword” on page 30}
[‘DiagLevel CLI/ODBC configuration keyword” on page 36}

* |“NotifyLevel CLI/ODBC configuration keyword” on page 36}

For the following examples, consider a database with the following properties:
* the database or subsystem is called dbl on the server;

e the server is located at 11.22.33.444;

* the access port is 56789; and

* the transfer protocol is TCPIP.

To make a connection to the database in a CLI application, you could do one of the
following;:

1. Call SQLDriverConnect with a connection string that contains:

* “Database=dbl; Protocol=tcpip; Hostname=11.22.33.444;
Servicename=56789;"

or
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1. Add the following to db2c1i.ini:

[db1]

Database=dbl
Protocol=tcpip
Hostname=11.22.33.444
Servicename=56789

To make a connection to the database in an ODBC application:

1. Register the database as an ODBC data source called odbc_dbl with the driver
manager; and

2. call SQLConnect with a connection string that contains:
* “Database=odbc_dbl;”

Registering ODBC data sources for applications using the IBM
Data Server Driver for ODBC and CLI

The IBM Data Server Driver for ODBC and CLI is not part of the IBM Data Server
Client or the IBM Data Server Runtime Client. It must be installed and configured
separately. Before an ODBC database application can use the IBM Data Server
Driver for ODBC and CLI to connect to a database, you must: 1) register the
database as an ODBC data source with the ODBC driver manager; and 2) identify
the IBM Data Server Driver for ODBC and CLI as the ODBC driver for the data
source.

To register a database as an ODBC data source and associate the IBM Data Server
Driver for ODBC and CLI with it, you need:

* databases to which your ODBC applications are going to connect;
e an ODBC driver manager installed; and
* one or more copies of the driver installed.
— See: [“Installing the IBM Data Server Driver for ODBC and CLI” on page 8

The procedure for registering a database as an ODBC data source and associating
the IBM Data Server Driver for ODBC and CLI with it depends on which driver
manager you are using.

* For the Microsoft ODBC driver manager:

1. Register the IBM Data Server Driver for ODBC and CLI with the Microsoft
ODBC driver manager using the db2oregl.exe utility.

— See:[“Registering the IBM Data Server Driver for ODBC and CLI with the]
[Microsoft ODBC driver manager” on page 17|

2. Register the database as an ODBC data source.

— See: [“Setting up the Windows CLI environment” on page 203/

* For open source ODBC driver managers:
1. Identify the database as an ODBC data source by adding database
information to the odbc.ini file.
— See: [“Setting up the ODBC environment (Linux and UNIX)” on page 199
2. Associate the IBM Data Server Driver for ODBC and CLI with the data

source by adding the fully qualified driver library file in the section of the
odbc.ini file for the database.

The name of the IBM Data Server Driver for ODBC and CLI library file is
db2app.d11 on Windows platforms, and db2app.1ib on other platforms. The driver
library file is located in the “11b" subdirectory of the directory in which you
installed the driver.
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If you have multiple copies of the IBM Data Server Driver for ODBC and CLI
installed, ensure the intended copy is identified in the odbc.ini file. When
possible, you should avoid installing multiple copies of this driver.

If you are registering ODBC data sources with an open source driver manager
under the following conditions:

¢ the operating system on the target machine is a AIX;

* there are two copies of the IBM Data Server Driver for ODBC and CLI installed
at

— $HOME/db2_c1i_odbc_driverl and
— $HOME/db2_c1i_odbc_driver?
* there are two ODBC database applications:
1. ODBCapp_A
— connects to two data sources, dbl and db2; and

- is intended to use the copy of the driver installed at $HOME/
db2_cli_odbc_driverl.

2. 0DBCapp_B
— connects to the data source db3; and

- is intended to use the copy of the driver installed at $HOME/
db2_cli_odbc_driver2.

add the following the entries in the odbc.ini file:

[db1]
Driver=$§HOME/db2_c1i_odbc_driverl/1ib/1ibdb2.a
Description=First ODBC data source for ODBCappl,
using the first copy of the IBM Data Server Driver for ODBC and CLI

[db2]
Driver=$§HOME/db2_c1i_odbc_driverl/1ib/1ibdb.a
Description=Second ODBC data source for 0DBCappl,
using the first copy of the IBM Data Server Driver for ODBC and CLI

[db3]
Driver=$§HOME/db2_c1i_odbc_driver2/1ib/1ibdb2.a
Description=First ODBC data source for ODBCapp2,
using the second copy of the IBM Data Server Driver for ODBC and CLI

Using security plugins with the IBM Data Server Driver for ODBC
and CLI

A security plug-in is a dynamically-loadable library that provides authentication
security services.

Using security plug-ins with the IBM Data Server Driver for ODBC and CLI is no
different from using security plug-ins with an IBM Data Server Client or IBM Data
Server Runtime Client.

When you read about using security plug-ins throughout the DB2 Information
Center and DB2 books, consider the IBM Data Server Driver for ODBC and CLI
like an IBM Data Server Client. Details about using security plug-ins with IBM
Data Server Clients apply to using security plug-ins with the IBM Data Server
Driver for ODBC and CLI too.
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SQLDriverConnect function (CLI) - (Expanded) Connect to a data
source
Purpose

| Specification: |DB2 CLI 2.1 |ODBC 1.0 | |

SQLDriverConnect () is an alternative to SQLConnect(). Both functions establish a
connection to the target database, but SQLDriverConnect () supports additional
connection parameters and the ability to prompt the user for connection
information.

Use SQLDriverConnect () when the data source requires parameters other than the 3
input arguments supported by SQLConnect () (data source name, user ID and
password), or when you want to use DB2 CLI’s graphical user interface to prompt
the user for mandatory connection information.

Once a connection is established, the completed connection string is returned.
Applications can store this string for future connection requests.

Syntax

Generic

SQLRETURN SQLDriverConnect (
SQLHDBC ConnectionHandle, /* hdbc */
SQLHWND WindowHandle, /* hwnd */
SQLCHAR *InConnectionString, /* szConnStrIn =/
SQLSMALLINT  InConnectionStringlLength, /* cbConnStrin */
SQLCHAR *0utConnectionString, /* szConnStrOut =*/

SQLSMALLINT  OutConnectionStringCapacity, /% chConnStrOutMax =*/
SQLSMALLINT  *QutConnectionStringLengthPtr, /* pcbConnStrOut =*/
SQLUSMALLINT DriverCompletion); /* fDriverCompletion */

Function arguments

Table 4. SQLDriverConnect arguments

Data type

Argument

Use

Description

SQLHDBC

ConnectionHandle

input

Connection handle

SQLHWND

WindowHandle

input

Window handle. On the Windows platform, this is
the parent Windows handle. Currently the window
handle is only supported on Windows.

If a NULL is passed, then no dialog will be
presented.

SQLCHAR *

InConnectionString

input

A full, partial or empty (null pointer) connection
string (see syntax and description below).

SQLSMALLINT

InConnectionStringLength

input

Number of SQLCHAR elements (or SQLWCHAR
elements for the Unicode variant of this function)
needed to store InConnectionString.

SQLSMALLINT *

OutConnectionString

output

Pointer to buffer for the completed connection string.

If the connection was established successfully, this
buffer will contain the completed connection string.
Applications should allocate at least
SQL_MAX_OPTION_STRING_LENGTH bytes for
this buffer.
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Table 4. SQLDriverConnect arguments (continued)

Data type Argument Use Description

SQLSMALLINT input Number of SQLCHAR elements (or SQLWCHAR
OutConnectionString elements for the Unicode variant of this function)
Capacity needed to store OutConnectionString.

SQLSMALLINT * output Pointer to the number of SQLCHAR elements (or
OutConnectionString SQLWCHAR elements for the Unicode variant of this
LengthPtr function), excluding the null-termination character,

available to return in the OutConnectionString buffer.

If the value of *OutConnectionStringLengthPtr is
greater than or equal to OutConnectionStringCapacity,
the completed connection string in
OutConnectionString is truncated to
OutConnectionStringCapacity - 1 SQLCHAR or
SQLWCHAR elements.

SQLUSMALLINT

DriverCompletion input Indicates when DB2 CLI should prompt the user for

more information.

Possible values:

¢ SQL_DRIVER_PROMPT

¢ SQL_DRIVER_COMPLETE

¢ SQL_DRIVER_COMPLETE_REQUIRED
¢ SQL_DRIVER_NOPROMPT

Usage

InConnectionString Argument

A 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

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

e attribute-keyword is case insensitive

* attribute-value may 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 DB2 CLI driver
to prompt for the new password
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Because of connection string and initialization file grammar, keywords 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. For DB2 CLI Version 2, braces are
required around the DRIVER keyword.

If any keywords are repeated in the browse request connection string, DB2 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,
DB2 CLI uses whichever keyword appears first.

OutConnectionString Argument

The 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

DB2 CLL)

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 SQLCHAR or SQLWCHAR
elements; attribute-keyword is case insensitive

e attribute-value may 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.

The connection string is used to pass one or more values needed to complete a
connection. The contents of the connection string and the value of DriverCompletion
will determine if DB2 CLI needs to establish a dialog with the user.

»—" Connection string syntax |—=—attribute ><

Connection string syntax
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| DSN |
UID
PWD
NEWPWD
DB2 CLI-defined-keyword—

Each keyword above has an attribute that is equal to the following:

DSN Data source name. The name or alias-name of the database. Required if
DriverCompletion is equal to SQL_DRIVER_NOPROMPT.

UID  Authorization-name (user identifier).

PWD The password corresponding to the authorization name. If there is no
password for the user ID, an empty value is specified (PWD=;).

NEWPWD
New password 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 DB2 CLI driver to prompt for the new password (set the
DriverCompletion argument to anything other than
SQL_DRIVER_NOPROMPT).

Any one of the CLI keywords can be specified on the connection string. If any
keywords are repeated in the connection string, the value associated with the first
occurrence of the keyword is used.

If any keywords exists in the CLI initialization file, the keywords and their
respective values are used to augment the information passed to DB2 CLI in the
connection string. If the information in the CLI initialization file contradicts
information in the connection string, the values in connection string take
precedence.

If the end user Cancels a dialog box presented, SQL_NO_DATA_FOUND is
returned.

The following values of DriverCompletion determines when a dialog will be opened:

SQL_DRIVER_PROMPT:
A dialog is always initiated. The information from the connection string
and the CLI initialization file are used as initial values, to be supplemented
by data input via the dialog box.

SQL_DRIVER_COMPLETE:
A dialog is only initiated if there is insufficient information in the
connection string. The information from the connection string is used as
initial values, to be supplemented by data entered via the dialog box.

SQL_DRIVER_COMPLETE_REQUIRED:
A dialog is only initiated if there is insufficient information in the
connection string. The information from the connection string is used as
initial values. Only mandatory information is requested. The user is
prompted for required information only.

SQL_DRIVER_NOPROMPT:
The user is not prompted for any information. A connection is attempted
with the information contained in the connection string. If there is not
enough information, SQL_ERROR is returned.
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Once a connection is established, the complete connection string is returned.
Applications that need to set up multiple connections to the same database for a
given user ID should store this output connection string. This string can then be
used as the input connection string value on future SQLDriverConnect() calls.

Unicode equivalent: This function can also be used with the Unicode character
set. The corresponding Unicode function is SQLDriverConnectW(). Refer to
[“Unicode functions (CLI)” on page 142| for information on ANSI to Unicode
function mappings.

Return codes

* SQL_SUCCESS

* SQL_SUCCESS_WITH_INFO
SQL_NO_DATA_FOUND

e SQL_INVALID_HANDLE

* SQL_ERROR

Diagnostics

All of the diagnostics generated by SQLConnect () can be returned here as well. The
following table shows the additional diagnostics that can be returned.

Table 5. SQLDriverConnect SQLSTATEs

SQLSTATE Description Explanation

01004 Data truncated. The buffer szConnstrOut was not large enough to hold the entire
connection string. The argument *OutConnectionStringLengthPtr
contains the actual length of the connection string available for
return. (Function returns SQL_SUCCESS_WITH_INFO)

01S00 Invalid connection string An invalid keyword or attribute value was specified in the input
attribute. connection string, but the connection to the data source was
successful anyway because one of the following occurred:
* The unrecognized keyword was ignored.
* The invalid attribute value was ignored, the default value was
used instead.

(Function returns SQL_SUCCESS_WITH_INFO)

HY000 General error. The information specified in the connection string was insufficient
) ] for making a connect request, but the dialog was prohibited by
Dialog Failed setting fCompletion to SQL_DRIVER_NOPROMPT.

The attempt to display the dialog failed.

HY090 Invalid string or buffer length. The value specified for InConnectionStringLength was less than 0,
but not equal to SQL_NTS.

The value specified for OutConnectionStringCapacity was less than
0.

HY110 Invalid driver completion. The value specified for the argument fCompletion was not equal to
one of the valid values.

Restrictions

None.

26 Call Level Interface Guide and Reference, Volume 1



Example

rc = SQLDriverConnect (hdbc,
(SQLHWND) sqTHWND,
InConnectionString,
InConnectionStringlLength,
OutConnectionString,
OutConnectionStringCapacity,
StrLength2,
DriveCompletion);

CLI/ODBC keywords for file DSN or DSN-less connections

AltHostName CLI/ODBC configuration keyword:

Specifies the alternate host name to be used if the primary server specified by
HOSTNAME cannot be contacted (Client Reroute.)

db2cli.ini keyword syntax:
AltHostName = fully qualified alternate host name | IP address of node

Usage notes:
This can be set in the [Data Source] section of the db2c1i.ini file for the
given data source, or in a connection string.

This parameter specifies a fully qualified host name or the IP address of
the node where the alternate server for the database resides.

If the primary server returns alternate server information, it will override
this ATtHostName setting. However, this keyword is read only. That means
the db2c1i.ini will not be updated with the alternate server information
received from the primary server.

AltPort CLI/ODBC configuration keyword:

Specifies the alternate port to be used if the primary server specified by HOSTNAME
and PORT cannot be contacted (Client Reroute.)

db2cli.ini keyword syntax:
AltPort = port number

Usage notes:
This can be set in the [Data Source] section of the db2cli.ini file for the
given data source, or in a connection string.

This parameter specifies the port number of the alternate server of the
database manager instance where the alternate server for the database
resides.

If the primary server returns alternate server information, it will override
this ATtPort setting. However, this keyword is read only. That means the
db2c1i.ini will not be updated with the alternate server information
received from the primary server.

Authentication CLI/ODBC configuration keyword:
Specifies the type of authentication to be used with file DSN or DSN-less

connectivity.

db2cli.ini keyword syntax:
Authentication = SERVER | SERVER_ENCRYPT |
SERVER_ENCRYPT_AES | DATA_ENCRYPT | KERBEROS |
GSSPLUGIN
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Default setting:
SERVER

Usage notes:
This can be set in the [Data Source] section of the db2cli.ini file for the
given data source, or in a connection string.
When you set this option, you must also set the following options:
* Database
e Protocol.

If Protocol=IPC, you need to set the following too:

* Instance.

If Protocol=TCPIP, you need to set the following too:
* Port

* Hostname.

If Kerberos is specified, then the KRBPlugin may also be optionally
specified. If KRBPlugin is not specified, the default plugin IBMkrb5 will be
used.

BIDI CLI/ODBC configuration keyword:

Specifies the BIDI codepage when we are connected to a DB2 for z/OS.

db2cli.ini keyword syntax:
BIDI = codepage

Usage notes:
This can be set in the [Data Source] section of the db2c1i.ini file for the
given data source, or in a connection string.
When you set this option, you must also set the following options:
* Database
* Protocol=TCPIP
* Hostname
e Port

FileDSN CLI/ODBC configuration keyword:
Specifies a DSN file from which a connection string will be built for the data
source.

db2cli.ini keyword syntax:
You can not set this keyword in the db2c1i.ini file.

You can specify the value of this keyword in the connection string in
SQLDriverConnect like this:

FiTeDSN = file name
Instance CLI/ODBC configuration keyword:

Specifies the instance name for a local IPC connection for file DSN or DSN-less
connectivity.

db2cli.ini keyword syntax:
Instance = instance name
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Usage notes:
This can be set in the [Data Source] section of the db2cli.ini file for the
given data source, or in a connection string.
When you set this keyword, you must also set the following options:
* Database
* Protocol=IPC

Interrupt CLI/ODBC configuration keyword:

Sets the interrupt processing mode.

db2cli.ini keyword syntax:
Interrupt =0 1 1 | 2

Default setting;:
1

Usage notes:
This can be set in the [Data Source] section of the db2cli.ini file for the
given data source, or in a connection string.

When you set this option, you must also set the following options:
 Database
* Protocol=IPC

The keyword values have the following meaning:

0 Disables interrupt processing (SQLCancel calls will not interrupt
the processing.)

1 Interrupts are supported (default.) In this mode, if the server
supports an interrupt, an interrupt will be sent. Otherwise the
connection is dropped.

The settings for INTERRUPT_ENABLED (a DB2® Connect™ gateway
setting) and the DB2 registry variable
DB2CONNECT_DISCONNECT_ON_INTERRUPT will take precedence over the
Interrupt keyword setting of 1.

2 Interrupt drops the connection regardless of server’s interrupt
capabilities (SQLCancel will drop the connection.)

KRBPlugin CLI/ODBC configuration keyword:

Specifies the name of the Kerberos plug-in library to be used for client side
authentication for file DSN or DSN-less connectivity.

db2cli.ini keyword syntax:
KRBPlugin = plugin name

Default setting:
By default, the value is null on UNIX operating systems, and IBMkrb5 on
Windows operating systems.

Usage notes:
This can be set in the [Data Source] section of the db2cli.ini file for the
given data source, or in a connection string.

This parameter specifies the name of the Kerberos plug-in library to be
used for client-side connection authentication. The plug-in is used when
the client is authenticated using KERBEROS authentication.
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Protocol CLI/ODBC configuration keyword:

Communications protocol used for File DSN or in a DSN-less connection.

db2cli.ini keyword syntax:
Protocol = TCPIP | TCPIP6 | TCPIP4 | IPC | LOCAL

Default setting:
none

Usage notes:
This can be set in the [Data Source] section of the db2c1i.ini file for the
given data source, or in a connection string.

TCP/IP is the only protocol supported when using a File DSN. Set the
option to the string TCPIP (without the slash).

When this option is set then the following options must also be set:

e Database;

e ServiceName; and

* Hostname.

IPC connectivity can be specified by setting Protocol to either IPC or
LOCAL.

When Protocol = IPC | LOCAL the Instance keyword must also be set.

PWDPlugin CLI/ODBC configuration keyword:

Specifies the name of the userid-password plug-in library to be used for client side
authentication for file DSN or DSN-less connectivity.

db2cli.ini keyword syntax:
PWDPlugin = plugin name

Default setting:
By default, the value is null and the DB2-supplied userid-password plug-in
library is used.

Usage notes:
This can be set in the [Data Source] section of the db2c1i.ini file for the
given data source, or in a connection string.

This parameter specifies the name of the userid-password plug-in library
to be used for client-side connection authentication. The plug-in is used
when the client is authenticated using SERVER or SERVER_ENCRYPT
authentication.

SaveFile CLI/ODBC configuration keyword:
Specifies the file name of a DSN file in which to save the attribute values of the

keywords used in making the present, successful connection.

db2cli.ini keyword syntax:
You can not set this keyword in the db2c1i.1ini file.

You can specify the value of this keyword in the connection string in
SQLDriverConnect like this:

SaveFile = file name
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Running DB2 CLI and ODBC applications using the IBM Data
Server Driver for ODBC and CLI

The IBM Data Server Driver for ODBC and CLI is not part of the IBM Data Server
Client or the IBM Data Server Runtime Client. It must be installed and configured
separately; and it provides a subset of the functionality of either IBM Data Server
client. The IBM Data Server Driver for ODBC and CLI provides runtime support
for: the DB2 CLI application programming interface (API), the ODBC API, the XA
APL; and connecting to databases.

To run database applications with the IBM Data Server Driver for ODBC and CLI,
you need:

* one or more copies of the driver installed.

— See: [“Installing the IBM Data Server Driver for ODBC and CLI” on page 8
* to have configured the application environment for the driver.

- See: [“Configuring the IBM Data Server Driver for ODBC and CLI” on page]

When writing applications for, or migrating applications to using the IBM Data
Server Driver for ODBC and CLI:

* Ensure your applications use only the DB2 CLI, ODBC and XA API functions
that are supported by the driver.

— See:

- |"DB2 CLI and ODBC API support in the IBM Data Server Driver for ODBC]
and CLI"|
- [“XA API support in the IBM Data Server Driver for ODBC and CLI” onl|
page 32|
* Ensure your applications are not attempting to make use of IBM Data Server

Client or IBM Data Server Runtime Client functionality that is restricted in the
driver.

— See: [‘Restrictions of the IBM Data Server Driver for ODBC and CLI” on page]

Use the 32-bit version of the driver with 32-bit database applications, and use
the 64-bit version of the driver with 64-bit database applications.

¢ Understand the available tracing, logging, and diagnostic support provided by
the driver for investigating problems.

— See: [“Diagnostic support in the IBM Data Server Driver for ODBC and CLI"|

|on page 34|

DB2 CLI and ODBC API support in the IBM Data Server Driver for
ODBC and CLI

The IBM Data Server Driver for ODBC and CLI is not part of the IBM Data Server
Client or the IBM Data Server Runtime Client. It must be installed and configured
separately; and it provides a subset of the functionality of either IBM Data Server
client.

The IBM Data Server Driver for ODBC and CLI supports the ANSI and (where
they exist) the Unicode versions of the following ODBC and DB2 CLI functions:

SQLATTocConnect SQLExtendedPrepare SQLNumParams
SQLA1TocEnv SQLFetch SQLNumResultCols
SQLATTocHandle SQLFetchScroll SQLParamData
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SQLATTocStmt SQLForeignKeys SQLParamOptions
SQLBindCol SQLFreeConnect SQLPrepare
SQLBindFileToCol SQLFreeEnv SQLPrimaryKeys
SQLBindFileToParam SQLFreeHandle SQLProcedureColumns
SQLBindParameter SQLFreeStmt SQLProcedures
SQLBrowseConnect SQLGetConnectAttr SQLPutData
SQLBuildDataLink SQLGetConnectOption  SQLRowCount
SQLBulkOperations SQLGetCursorName SQLSetColAttributes
SQLCancel SQLGetData SQLSetConnectAttr
SQLCloseCursor SQLGetDataLinkAttr SQLSetConnectOption
SQLCoTAttribute SQLGetDescField SQLSetConnection
SQLCoTAttributes SQLGetDescRec SQLSetCursorName
SQLCoTumnPrivileges  SQLGetDiagField SQLSetDescField
SQLCoTumns SQLGetDiagRec SQLSetDescRec
SQLConnect SQLGetEnvAttr SQLSetEnvAttr
SQLCopyDesc SQLGetFunctions SQLSetParam
SQLDataSources SQLGetInfo SQLSetPos
SQLDescribeCol SQLGetLength SQLSetScrol10ptions
SQLDescribeParam SQLGetPosition SQLSetStmtAttr
SQLDisconnect SQLGetSQLCA SQLSetStmtOption
SQLDriverConnect SQLGetStmtAttr SQLSpecialColumns
SQLEndTran SQLGetStmtOption SQLStatistics
SQLError SQLGetSubString SQLTablePrivileges
SQLExecDirect SQLGetTypeInfo SQLTables
SQLExecute SQLMoreResults SQLTr