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Preface

About this information

This information provides installation instructions for COBOL for Linux on x86 1.2. It includes multiple
installation procedures that you can follow based on your installation requirements and scenarios.
Specific instructions are given in cases requiring atypical installation. It also shows you how to test the
installation, view different types of product information, and apply maintenance fixes. Read it carefully
before installing the compiler. Also read the README files in the directory tree of your installation media,
which contains current information about the compiler.

Who should read this information

This information is intended for anyone who is responsible for installing, upgrading, and uninstalling
COBOL for Linux on x86 1.2.

How to use this information

This information provides installation, upgrading, and uninstallation instructions for COBOL for Linux on
x86.

How this information is organized

This information is organized to reflect the pre-installation, installation, post-installation, and product
removal tasks for a COBOL for Linux on x86 installation.

Table 1. Tasks of a COBOL for Linux on x86 installation

Task Chapters

Installation Chapter 1, “Installing the compiler,” on page 1

Upgrading to the latest release Chapter 2, “Upgrading to the latest release,” on page 19
Updating to the latest fix pack Chapter 3, “Updating to the latest fix pack,” on page 21
Updating from the evaluation version | Chapter 4, “Updating from evaluation version to the official
to the official version version,” on page 23

Uninstallation Chapter 5, “Uninstalling the compiler,” on page 25

How to read the syntax diagrams

Use the following description to read the syntax diagrams in this information:
« Read the syntax diagrams from left to right, from top to bottom, following the path of the line.
The »»——symbol indicates the beginning of a syntax diagram.
The —» symbol indicates that the syntax diagram is continued on the next line.
The »—symbol indicates that the syntax diagram is continued from the previous line.
The —»<«symbol indicates the end of a syntax diagram.

Diagrams of syntactical units other than complete statements start with the »— symbol and end with
the —» symbol.

« Required items appear on the horizontal line (the main path).

© Copyright IBM Corp. 2021, 2025 vii



Format

»— STATEMENT — required item >«

« Optional items appear below the main path.
Format

»— STATEMENT >

L optional item J

« When you can choose from two or more items, they appear vertically, in a stack.

If you must choose one of the items, one item of the stack appears on the main path.

Format
»— STATEMENT T required choice 1 j—N
required choice 2
If choosing one of the items is optional, the entire stack appears below the main path.

Format

»— STATEMENT <
t optional choice 1 j
optional choice 2

« An arrow returning to the left above the main line indicates an item that can be repeated.

Format

»— STATEMENT L repeatable item ln

A repeat arrow above a stack indicates that you can make more than one choice from the stacked items,
or repeat a single choice.

« Variables appear in italic lowercase letters (for example, parmx). They represent user-supplied names
or values.

« If punctuation marks, parentheses, arithmetic operators, or other such symbols are shown, they must
be entered as part of the syntax.

How to use examples

The examples of program code in this information are written in lowercase, uppercase, or mixed case to
demonstrate that you can write your programs in any of these ways.

To more clearly separate some examples from the explanatory text, they are presented ina monospace
font.

COBOL keywords and compiler options that appear in text are generally shown in SMALL UPPERCASE.
Other terms such as program variable names are sometimes shown in an italic font for clarity.

If you copy and paste examples from the PDF format documentation, make sure that the spaces in
the examples (if any) are in place; you might need to manually add some missing spaces to ensure
that COBOL source text aligns to the required columns per the "COBOL reference format" section
in the Language Reference. Alternatively, you can copy and paste examples from the HTML format
documentation and the spaces should be already in place.
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How to send your comments

Your feedback is important in helping us to provide accurate and high-quality information. If you have
comments about this document or any other documentation for this product, send your comments to
compinfo@cn.ibm.com.

Be sure to include the name of the document, the publication number of the document, the version of the
product, and, if applicable, the specific location, for example, page number or section heading of the text
that you are commenting on.

When you send information to IBM, you grant IBM a nonexclusive right to use or distribute the information
in any way that IBM believes appropriate without incurring any obligation to you.

Accessibility

Accessibility features help users who have a disability, such as restricted mobility or limited vision, to use
information technology products successfully.

Keyboard navigation

For information about accessing Linux interfaces, see Accessibility features for AIX® in the AIX
Information Center.

Accessibility of this information

The English-language XHTML format of this information that will be provided in the IBM COBOL for Linux
Documentation is accessible to visually impaired individuals who use a screen reader.

To enable your screen reader to accurately read syntax diagrams, source code examples, and text
that contains the period, comma, or PICTURE symbols, you must set the screen reader to speak all
punctuation.

IBM and accessibility

See the IBM Human Ability and Accessibility Center for more information about the commitment that IBM
has to accessibility.

Accessibility features

IBM COBOL for Linux on x86 uses the latest W3C Standard, WAI-ARIA 1.0, to ensure compliance to US
Section 508 and Web Content Accessibility Guidelines (WCAG) 2.0. To take advantage of accessibility
features, use the latest release of your screen reader in combination with the latest web browser that is
supported by this product.

Keyboard navigation

This product uses standard navigation keys.

Interface information

You can use speech recognition software like a Text-to-speech (TTS) tool to view the output generated by
the product.

The online product documentation is available in IBM Documentation, which is viewable from a standard
web browser.

PDF files have limited accessibility support. With PDF documentation, you can use optional font
enlargement, high-contrast display settings, and can navigate by keyboard alone.

To enable your screen reader to accurately read syntax diagrams, source code examples, and text that
contains the period or comma PICTURE symbols, you must set the screen reader to speak all punctuation.
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Related accessibility information

In addition to standard IBM help desk and support websites, IBM has established a TTY telephone
service for use by deaf or hard of hearing customers to access sales and support services:

TTY service 800-IBM-3383 (800-426-3383) (within North America)

IBM and accessibility

For more information about the commitment that IBM has to accessibility, see IBM Accessibility.
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Chapter 1. Installing the compiler

This section outlines the steps required to install COBOL for Linux on x86 1.2.

Start

v

Meet installation Download
prerequisites | | package
Van N

Perform a Perform
nondefault Is the compiler to be a default
installation installed to the default installation

location?

2 R

Perform
post-installation
setup

o

A

End

. “Prerequisites” on page 1

. https://www.ibm.com/software/passportadvantage/

. “Determining the installation procedure” on page 6

. “Nondefault installation” on page 11

. “Default installation” on page 7

o O~ WDN P

. “Post-installation setup” on page 12

Prerequisites

Before installing COBOL for Linux on x86 1.2, you must ensure all the prerequisites are met.
To prepare for installing COBOL for Linux on x86 1.2, do the following tasks:

- Familiarize yourself with the installation image, which contains the installable compiler packages.
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- Ensure that system prerequisites are met and that all required software packages are installed.
« Become either the root user or a user with administrator privileges.
« Review the license agreements.

The installation packages

Download and view the installation image for COBOL for Linux on x86 1.2 before installation.

Download the electronic distribution package

The package for the licensed version is available for download at IBM Passport Advantage®.

The installation image
The image includes the following files:
- README files and license agreement files
« Aninstallation tool, install, to install and configure the compiler based on distribution.
« A subdirectory that contains files for the compiler, which includes the following files:
— A README file
— A set of RPM packages
— Aset of dpkg packages

Table 2 on page 2 lists the packages that are supplied with the installation image, and the default
locations to which they are installed during a default installation. To view the package information and the
package file list, enter the following rpm or dpkg command:

rpm -gqpil package_name

dpkg -f package_name

Table 2. COBOL for Linux on x86 1.2 packages and default installation locations

Package name Package description | Default installation location
cobol.cmp.1.2.0 COBOL for Linux /opt/ibm/cobol/1.2.0/

on x86 compiler

package

(Not redistributable)

cobol.rte.1.2.0 COBOL for /opt/ibm/cobol/rte
Linux on x86
runtime environment
package

(Not redistributable)

cobol.dbg.1.2.0 COBOL for Linux /opt/ibm/cobol/debug
on x86 debug
engine package. (Not
distributable)

cobol.cmp.license.1.2.0 COBOL for Linux on /opt/ibm/cobol/1.2.0

x86 license files
(Not redistributable)

2 IBM COBOL for Linux on x86 1.2: Installation Guide


https://www.ibm.com/software/passportadvantage/

Note: /opt/ibm/ is the default prefix for installation of images. During installation you may choose
to change the default location by modifying the prefix value. The runtime package is always installed
to /opt/ibm/cobol/xrte and the debug engine package is always installed to /opt/ibm/cobol/
debug, since these packages are common across versions.

National language support

COBOL for Linux on x86 1.2 compiler and messages support the following language locales:
- en_US

« en_US.iso88591 (or en_US.ISO-8859-1)

« en_US.utf8 (or en_US.UTF-8)

« ja_JP (or ja_JP.EUC-IP)

« ja_JP.utf8 (or ja_JP.UTF-8)

English (en_US) is the default national language. Following the installation step, you can set the NLSPATH
so that messages are displayed in a different language. See “Enabling the error messages” on page 15.

System prerequisites

Ensure that your system meets all prerequisites before installing the product. Failure to meet the
prerequisites causes the installation or configuration of the compiler to fail.

The requirements for installing COBOL for Linux on x86 1.2 are listed below.

Supported platforms

You can use any of the following little endian operating systems on compatible x86-64 servers to run
COBOL for Linux on x86 1.2 and its generated object programs:

« Red Hat® Enterprise Linux (RHEL) 8.5 or later (32-bit and 64-bit)

« Red Hat Enterprise Linux (RHEL) 9.0 or later (64-bit only)

« SUSE Linux Enterprise Server (SLES) 15 SP3 or later (64-bit only)

« Ubuntu Server (Ubuntu) 20.04 LTS or 22.04 LTS (32-bit and 64-bit)

The Eclipse-based debug client that works with the debug engine provided with IBM COBOL for Linux on
x86 is supported on the following reference platforms:

« Windows 10 and 11 (x86-64)
« RHEL 9, SLES 15, Ubuntu 22.04 (x86-64)
« macOS 12 and 13 (x86-64)

Java 17 JRE or higher is required by the debug client.

Hardware requirements

COBOL for Linux on x86 1.2 and its generated object programs run on any x86_64 processor that
supports the avx2 instruction.

It is also recommended that you meet the following requirements:

« Approximately 260 MB for product packages

« Minimum of 2 GB of hard drive space for paging

« Minimum of 512 MB for temporary files

« 2 GB RAM minimum; 4 GB or more RAM recommended

Note: High levels of optimization and large applications can require more space for paging and temporary
files, and can require more RAM.
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To verify that you have enough hard disk space available, see “Verifying the amount of hard disk space
available” on page 6.

Software requirements: required programs

To determine which GNU packages are required to run the compiler on your operating system, consult the
relevant table below. To verify that the required packages are installed, see “Verifying that the required
GNU packages are installed” on page 6.

Table 3. Minimum required GNU packages for RHEL 8.5 or later and RHEL 9 or later

Package name Version requirements Architecture requirement

For installing the compiler and building 64-bit COBOL applications, the following packages are required:

gcc 8.5.0 x86_64
glibc 2.28 x86_64
glibc-devel 2.28 x86_64
libgcc 8.5.0 x86_64
libstdc++ 8.5.0 x86_64

To build 32 bit COBOL applications on RHEL 8.5 the following additional packages are required. 32-bit
COBOL applications cannot be built on RHEL 9 or later.

glibc.i686 2.28 686
glibc-devel.i686 2.28 686
libgcc.i686 8.5.0 686
libstdc++.i686 8.5.0 1686

Table 4. Minimum required GNU packages for SLES 15 SP3 or later

Package name Version requirements Architecture requirement

For installing the compiler and building 64-bit COBOL applications, the following packages are required:

gcc 7.3.0 x86_64
glibc 2.28 x86_64
glibc-devel 2.28 x86_64
libgec_s1 12.2 x86_64
libstdc++6 12.2 x86_64

Note: 32-bit COBOL applications are not supported on SLES 15.

Table 5. Minimum required GNU packages for Ubuntu 20.04 LTS or 22.04 LTS

Package name Version requirements Architecture requirement

For installing the compiler and building 64-bit COBOL applications, the following packages are required:

gce-multilib 8.5.0 amdé64
gcc 8.5.0 amdé4
libc6-dev 2.28 amdé4
libgecl 8.5.0 amdé64
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Table 5. Minimum required GNU packages for Ubuntu 20.04 LTS or 22.04 LTS (continued)

Package name Version requirements Architecture requirement

libstdc++6 8.5.0 amdé4

To build 32 bit COBOL applications on 20.04 or 22.04 LTS the following additional packages are required.

libc6.i386 2.28 i386
libc6-dev.i386 2.28 i386
libgecl.i386 8.5.0 i386
libstdc++6.i386 8.5.0 i386

To view the online documentation for COBOL for Linux on x86 1.2, you need the following environment
and tools:

A graphical desktop environment that supports web browsers and PDF viewers
A frames-capable HTML browser (to access the IBM Documentation and other web pages)
A PDF viewer (to access PDF documentation and licenses)

Software requirements: optional programs

To use COBOL for Linux on x86 1.2 with optional programs such as PostgreSQL, Db2°, CICS®, and
MongoDB, additional products are required:

PostgreSQL: 64-bit COBOL applications that embed EXEC SQL statements can be used with PostgreSQL
15.7 or later. You need to install and configure a PostgreSQL server. For more information, see
PostgreSQL: The World's Most Advanced Open Source Relational Database.

Note: If you use the coprocessor with embedded EXEC CICS statements, it is compatible only with
64-hit applications that are produced by IBM TXSeries for Multiplatforms 10.1 or later.

Db2: COBOL applications that embed EXEC SQL statements can be used with IBM Db2 Advanced
Enterprise Server Edition for Linux, UNIX, and Windows 11.5 or later.

Note: If you are using a Db2 version that is earlier than Db2 11.5.6, you need to contact
COBOL.Linux.Trial@ca.ibm.com to get and apply some additional copybook files.

CICS: COBOL applications that embed EXEC CICS statements require either of the following products:
— TXSeries® for Multiplatforms 9.1 PTF2 and Interim fix 9.1.0.2-TXSeries-Linux-IF052 or later

Note: Only 32-bit programs are supported in TXSeries for Multiplatforms 9.1.
- CICSTX11.1

Notes:

- Only 32-bit programs are supported in CICS TX 11.1.

- Effective 9 August 2024, IBM withdraws from marketing IBM CICS TX Standard (5900-ALU) and
IBM CICS TX Advanced (5737-K69).

MongoDB

To use MongoDB as a filesystem type (FS=MONGO) in your COBOL applications, you require mongo-c-
driver 1.23.1 or above. This package is not installed by the COBOL for Linux on x86 1.2 install script. You
must install it manually if you intend to use this feature.

MongoDB provides some pre-built packages available via Package Manager such as yum and apt-get.
If you do not see a package for the version of Linux you are using, or if you require 32-bit support,

you must download the source and build the package locally. Additional details are available at Install
libmongoc with a Package Manager.
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You will also need to install and configure a MongoDB server. See the MongoDB site (https://
www.mongodb.com/) for information on the MongoDB products.

Verifying the amount of hard disk space available
COBOL for Linux on x86 1.2 requires about 150 MB of hard disk storage space.

You can use the following command to determine the amount of space available in the default installation
location (fopt/ibm):

df -h /opt
If you plan to install the compiler in a nondefault location, you can use the following command:

df -h installation_path

where installation_path represents the nondefault location.

Verifying that the required GNU packages are installed

If you use the install utility to install the compiler, you do not need to manually install the
dependencies, because the install utility uses dnf (on RHEL), zypper (on SLES), or apt-get (on
Ubuntu) to download and install the dependencies. If you are not using the install utility, follow the
instructions in this topic to verify the required GNU packages that are installed.

For lists of the required packages and version requirements for each supported Linux distribution, see
“Software requirements: required programs” on page 4.

All required packages can be obtained from your OS installation media.

To verify that the correct versions of the required packages are installed on your system, enter the
following command once for each required package:

« On RHEL or SLES

Ipm -q package_name
- On Ubuntu

dpkg -1 package_name

If the package was installed, this command returns the name and the version number of the package. The
version number must be the same as or later than the version required for that package.

Previewing the license agreements
Before installing COBOL for Linux on x86 1.2, you can preview the license agreements.

The terms and conditions for using COBOL for Linux on x86 are specified in the following PDF files, which
are located in the root directory of the distribution package:

 LicenseAgreement.pdf
- Licenselnformation.pdf

After default installation, the license files can be found in the /opt/ibm/cobol/1.2.0 directory.

Determining the installation procedure

You must choose either the default or nondefault installation procedure to install the compiler.

Default installation
Installs COBOL for Linux on x86 1.2 to the default directory, /opt/ibm/cobol/1.2.0. It is highly
recommended that you install COBOL for Linux on x86 1.2 to the default location by following the
procedure provided in “Default installation” on page 7.
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Nondefault installation
Installs COBOL for Linux on x86 1.2 to a nondefault location. You must use the nondefault installation
procedures provided in “Nondefault installation” on page 11 if any of the following scenarios applies
to you:

« You want to install COBOL for Linux on x86 to a nondefault location.

« You want to try out a new update of the compiler before removing an existing installation from the
default location.

Notes:

« The COBOL Runtime Environment package is always installed in /opt/ibm/cobol/xrte, regardless of
whether the default or nondefault installation procedure is selected. The COBOL Runtime Environment
is backward compatible. COBOL applications built with older versions of the compiler runs with newer
versions of the COBOL Runtime Environment.

« The COBOL debug engine package is always installed in /opt/ibm/cobol/debug, regardless of
whether the default or nondefault installation procedure is selected.

Default installation

The default installation installs the compiler to a default location. You are recommended to use the
default installation procedure.

COBOL for Linux on x86 provides a utility, install, that performs a default installation of COBOL for
Linux on x86 1.2 and its dependencies. You can use install to install the RPM packages on RHEL or
SLES, or install the dpkg packages on Ubuntu.

During the installation with the install utility, you are prompted to accept or decline the license
agreement. If you accept the agreement, the license files will be output to .txt files for your future
reference. If you decline the agreement, the installation process exits; the compiler will remain
unconfigured, and unusable.

Alternatively, you can use the system default package manager to install the packages. For example, you
can use the rpm utility to install the RPM packages on RHEL or SLES, or you can use the dpkg utility to
install the dpkg packages on Ubuntu.

If you are installing the compiler to a nondefault location, use the procedures in “Nondefault installation”
on page 11.

Running the install utility

The install utility is the recommended tool for installing COBOL for Linux on x86. It automatically
installs the correct packages and all the required dependencies based on the distribution. The utility is
located in the root directory of the installation image.

About this task

When you run the install utility for a new installation, it performs the following tasks:

« Install all prerequisite software packages (that use zypper, dnf, apt-get, xpm, or dpkg).
« Install all compiler packages into the default location, /opt/ibm/.

- Automatically installs the license file and default configuration file.

Notes:

« To ensure that you have the privilege to run the install utility, become the root user or use the sudo
command.

- If you are reinstalling the Evaluation version of COBOL for Linux on x86 1.2 to extend the trial period,
you must uninstall the Evaluation version first. See Chapter 5, “Uninstalling the compiler,” on page 25
for how to uninstall the compiler.
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Procedure

1. For users with physical media: If the product DVD or .iso image is mounted on the /cdrom directory in
the system, issue the following commands:

cd /cdrom
sudo ./install

For users with an electronic download: If the tar.gz archive is located in the current directory, issue the
following commands:

tar -xvzf package_name.tar.gz
sudo ./install

where package_name is the name of the product package that you downloaded.

2. Read the license agreement and licensing information. If you agree to the licensing terms, accept the
license agreement to continue the installation.

Results
If all packages are successfully installed:

« The install script returns 0 and the following message is displayed confirming the successful
installation:

Installation and configuration successful

« The configuration file is generated. Its location is /opt/ibm/cobol/1.2.0/etc/cob2.cfg. A symbolic
link is also created in the /opt/ibm/cobol/1.2.0/etc.d directory, which points to the cob2. cfg file.
You can create a copy of cob2. cfg, modify it, and change the symbolic link to point to it so that the
compiler always reads your copy instead of the original.

Symbolic links to the cob2 compiler invocation command and cob2.cfg config file are not automatically
created in /usr/bin or /etc as you may have more than one compiler installed on your system. If
you only have one compiler version that is installed, you can manually create the following links as a
postinstallation step.

In -s /opt/ibm/cobol/1.2.0/usr/bin/cob2 /usr/bin/cob2
1n -s /opt/ibm/cobol/1.2.0/etc/cob2.cfg /etc/cob2.cfg

An alternative to this step is to add the path that contains the compiler invocations to the PATH
environment variable. See “PATH” on page 14.

What to do next

After you complete the previous steps, proceed to “Post-installation setup” on page 12 tasks such
as “Querying for installed packages” on page 12, “Setting environment variables” on page 13, or
“Compiling a Hello World program to test the compiler installation” on page 14.

Running the alternative utility

To install COBOL for Linux on x86 using the default installation procedure, the rpm utility is the alternative
utility on RHEL or SLES, and the dpkg utility is the alternative utility on Ubuntu.

On RHEL

1. Install the prerequisite software packages using this command:
sudo dnf install gcc glibc.i686 glibc-devel.i686 libgcc.i686 libstdc++.1686 libquadmath.i686

2. Ensure that your current working directory contains all of the packages for COBOL for Linux on x86
1.2 from either the DVD, .iso image, or electronic image, and then install the compiler packages into
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the default location, /opt/ibm, the compiler runtime package into the default location, /opt/ibm/
cobol/rte, and the debug engine into the default location, /opt/ibm/cobol/debug:

« For users with physical media: If the product DVD or .iso image is mounted on the /cdxrom directory
in the system, issue the following commands:

cd /cdrom
rpm -Uvh ./images/rhel/*.xrpm

 For users with an electronic download: If the tar.gz archive is located in the current directory, issue
the following commands:

tar -xvzf package_name.tar.gz
rpm -Uvh ./images/rhel/*.rpm

On SLES

1. Install the prerequisite software packages using this command:
sudo dnf install gcc glibc glibc-devel libgcc libstdc++

2. Ensure that your current working directory contains all of the packages for COBOL for Linux on x86
1.2 from either the DVD, .iso image, or electronic image, and then install the compiler packages into
the default location, /opt/ibm, the compiler runtime package into the default location, /opt/ibm/
cobol/rte, and the debug engine into the default location, /opt/ibm/cobol/debug:

« For users with physical media: If the product DVD or .iso image is mounted on the /cdxrom directory
in the system, issue the following commands:

cd /cdrom
rpm -Uvh ./images/sles/*.rpm

« For users with an electronic download: If the tar.gz archive is located in the current directory, issue
the following commands:

tar -xvzf package_name.tar.gz
rpm -Uvh ./images/sles/*.rpm

On Ubuntu

1. Install the prerequisite software packages using Advanced Package Tool (apt):

sudo apt-get install gcc-multilib gcc ibc6-dev libgccl libstdc++6 1libc6:1386 libc6-dev:i386
libgccl1:1386 libstdc++6:1386

2. Ensure that your current working directory contains all of the packages for COBOL for Linux on x86
1.2 from either the DVD, .iso image, or electronic image, and then install the compiler packages into
the default location, /opt/ibm, the compiler runtime package into the default location, /opt/ibm/
cobol/rte, and the debug engine into the default location, /opt/ibm/cobol/debug:

« For users with physical media: If the product DVD or .iso image is mounted on the /cdxrom directory
in the system, issue the following commands:

cd /cdrom
dpkg -iG ./images/ubuntu/*.deb

« For users with an electronic download: If the tar.gz archive is located in the current directory, issue
the following commands:

tar -xvzf package_name.tar.gz
dpkg -iG ./images/ubuntu/*.deb
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What to do next

After you complete the previous steps, proceed to “Post-installation setup” on page 12 tasks such
as “Querying for installed packages” on page 12, “Setting environment variables” on page 13, or
“Compiling a Hello World program to test the compiler installation” on page 14.

Querying for package summaries

Querying for the summary of a package is useful when you do not know which product the package
belongs to. For instance, it might be useful if you moved or copied packages from the COBOL for Linux on
x86 DVD or E-Image layout. The package summary includes a short description of the queried file.

On RHEL or SLES

To query for the summary of an RPM package that is not installed, issue the following command:
rpm --qf="%fisummaryi\n" -qp rpm_file_name

For instance, to query for the summary of the cobol.cmp.1.2.0-1.2.0.0-$B.x86-64.rpm RPM file
that has not yet been installed, issue the following command:

rpm --qf="%f{summary}\n" -qgp cobol.cmp.1.2.0-1.2.0.0-$B.x86-64.rpm

The resulting output depends on the specific file queried. A typical example is shown below:

COBOL for Linux on x86 1.2 (5737-L11) -compiler package (RHEL)

On Ubuntu

To query for the summary of a dpkg package that is not installed, issue this command:
dpkg -f pkg_file_name

where pkg_file_name is the full file name of the dpkg package that you want to query for a summary.

For instance, to query for the summary of the cobol.cmp.1.2.0_1.2.0.0-$B_x86-64.deb file that
has not yet been installed, issue the following command:

dpkg -f cobol.cmp.1.2.0-1.2.0.0-$B_x86_64.deb
The resulting output depends on the specific file queried. A typical example is shown below:

Package: cobol.cmp.1.2.0

Version: 1.2.0.0-$B

Section: devel

Priority: extra

Architecture: x86-64

Maintainer: For issues in COBOL for Linux on x86 compilers, open a Case (https://www.ibm.com/
mysupport/s).

For issues in COBOL for Linux on x86 evaluation version, visit the COBOL for Linux on x86
compiler community
(https://www.ibm.com/community/z/languages/cobol/).

Depends: gcc (>= 8.5.0), libvé (>= 2.28),

libgccl (>= 8.5.0), libstdc++6 (>= 8.5.0)

Provides: cobol

Description: COBOL for Linux on x86 1.2 (5737-L11) - compiler
Licensed Materials - Property of IBM.

COBOL for Linux on x86 1.2 (5737-L11)

Copyright IBM Corp. 2021.

IBM is a registered trademark of IBM Corp. in the U.S.,

other countries or both.

US Government Users Restricted Rights -

Use, duplication or disclosure restricted by

GSA ADP Schedule Contract with IBM Corp.

Note: $B is the build number of the package that is installed on your system.
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Nondefault installation

The nondefault installation installs the compiler to a nondefault location. If you do not know which
product the package belongs to, you can query for the summary of a package.

On RHEL or SLES, you use the rpm utility to install the compiler packages. On Ubuntu, you use dpkg and
chroot utilities to install the compiler packages.

Installing COBOL for Linux on x86 to a nondefault location

You can install all compiler packages to a single non-default location.

On RHEL or SLES

To install all compiler packages to a single nondefault directory, use the rpm utility. Ensure that your
current working directory contains all of the packages for COBOL for Linux on x86 1.2 and no other RPM
packages.

1. Install the prerequisite software packages.
« On SLES, use this command:
sudo dnf install gcc glibc glibc-devel libgcc libstdc++

« On RHEL, use this command:

sudo dnf install gcc glibc.i686 glibc-devel.i686 libgcc.i686 libstdc++.i686
libquadmath.i686

2. From your current working directory, issue the following command:
rpm -Uvh cobol.cmpx.rpm --prefix installation_path
where installation_path is a directory that is not /opt/ibm/.
3. From your current working directory, issue the following command:

rpm -Uvh cobol.rtex.rpm

4. From your current working directory, issue the following command:

rpm -Uvh cobol.dbgx.rpm

The compiler packages are installed in installation_path directory, the compiler runtime is installed
in the default location, /opt/ibm/cobol/xrte, and the debug engine is installed in the default
location, /opt/ibm/cobol/debug.

Note: The compiler runtime package must be installed in the default location, /opt/ibm/cobol/xte
and the debug engine package must be installed in the default location, /opt/ibm/cobol/debug.

On Ubuntu

To install all compiler packages to a single nondefault directory, complete the following steps:

1. Set up the chroot. Some versions of Ubuntu come with a chroot, and some do not. If your Ubuntu
version does not have a chroot, you have to install a chroot with the following commands:

apt update -y

apt install schroot debootstrap -y

VAR='cat /etc/os-release | grep VERSION_CODENAME' && export $VAR

echo $VERSION_CODENAME

mkdir -p /path/to/ndi_dir && cd /path/to

debootstrap $VERSION_CODENAME ndi_dir http://mirrors.usinternet.com/ubuntu/archive
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2. Install dependencies inside the chroot directory with the following commands:

apt-get install gcc-multilib gcc ibc6-dev libgccl libstdc++6 1ibc6:1386 libc6-dev:1i386
libgccl:1386 libstdc++6:1386

3. Ensure that your current working directory contains all of the packages for COBOL for Linux on x86 1.2
from either the DVD, .iso image or electronic image, and no other debian (*.deb) packages, and then
install the compiler inside the chroot directory with the following commands:

dpkg --root /path/to/ndi_dir -iG ./images/ubuntu/*.deb
# Compiler will now be at
/path/to/ndi_dir/opt/ibm/cobol/1.2.0/bin/cob2

What to do next

After you complete the previous steps, proceed to “Post-installation setup” on page 12 tasks such
as “Querying for installed packages” on page 12, “Setting environment variables” on page 13, or
“Compiling a Hello World program to test the compiler installation” on page 14.

Post-installation setup

There are some optional setup and verification procedures that you can use after you installed the
compiler.

These are documented in the following sections:

« “Querying for installed packages” on page 12

 “Setting environment variables” on page 13

« “Compiling a Hello World program to test the compiler installation” on page 14
« “Enabling the error messages” on page 15

« “Enabling man pages” on page 15

 “Installing the IBM Debug for Linux on x86 Remote Debug Eclipse User Interface” on page 15

« “Runtime Library Components ” on page 16

« “Inventory tracking and license compliance with IBM License Metric Tool” on page 16

« “Accessing information” on page 17

« “Accessing additional information” on page 17

Querying for installed packages

To determine the Version.Release.Modification.Fix-Build level of a package or whether the package is a
GA version or evaluation version, query for it by using the xpm or dpkg command.

On RHEL or SLES

To determine the Version.Release.Modification.Fix-Build level of an individual package, enter the following
command:

rpm -ga cobol.cmp.1.2.0
The result is:
cobol.cmp.1.2.0-V.R.M.F-B

where V.R.M.F-B is the Version.Release.Modification.Fix-Build level of the compiler that is installed on the
system.

To determined whether the package is a GA version or evaluation version, enter the following command to
check the license files:
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rpm -ga | grep cobol.cmp.license

If the result is like the following one, the package is a GA version:
cobol.cmp.license.V.R.M-V.R.M.F-B

If the result is like the following one, the package is an evaluation version:
cobol.cmp.license-eval.V.R.M-V.R.M.F-B

If the installation is not successful, you get a message indicating that the package is not installed.

To confirm the installation of all compiler packages, enter the following command:
rpm -gqa | grep -e cobol.cmp.1.2.0 -e cobol.dbg.1.2.0

The result is a list containing all of the packages as shown in Table 2 on page 2. If none of the packages is
properly installed, there will be no output from the command.

On Ubuntu

To query for an individual package, enter the following command:
dpkg -p cobol.cmp.1.2.0
The result is:

Package cobol.cmp.1.2.0
Version: V.R.M.F-B

where V.R.M.F-B is the Version.Release.Modification.Fix-Build level of the compiler that is installed on the
system.

To determined whether the package is a GA version or evaluation version, enter the following command to
check the license files:

dpkg -1 | grep cobol.cmp.license

If the output contains cobol.cmp.license.V.R.M, the package is a GA version; if the output contains
cobol.cmp.license-eval.V.R.M,the package is an evaluation version.

If the installation is not successful, you get a message indicating that the package is not installed.

To confirm the installation of all compiler packages, enter the following command:
dpkg -1 | grep -e cobol.cmp.1.2.0 -e cobol.dbg.1.2.0

The result is a list containing all of the packages as shown in Table 2 on page 2. If none of the packages
was properly installed, there will be no output from the command.

Setting environment variables

Before using the compiler, verify that the environment variables LANG, MANPATH, NLSPATH, and PATH are
set.

To determine the current setting of these variables, use this command:
echo "\n $LANG \n\n $NLSPATH \n\n $MANPATH \n\n $PATH"

LANG

Specifies the national language for message files. See “National language support” on page 3.

The LANG environment variable can be set to any of the locales provided on the system.
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The national language code for United States English is en_US. If the appropriate message catalogs
was installed on your system, any other valid national language code can be substituted for en_US.

MANPATH

Optionally specifies the directory search path for finding man pages. See “Enabling man pages” on
page 15 for more information.

NLSPATH

Specifies the path name of the message files. See “Enabling the error messages” on page 15 for
more information.

PATH

Specifies the directory search path for the executable files of the compiler.

For example, when COBOL for Linux on x86 is installed in the default location, to run the utilities (scu
and gdgmgr), add the following directory to the PATH environment variable by entering this command:

export
PATH=$PATH:installation_path/cobol/1.2.0/bin:/opt/ibm/cobol/rte/bin:/opt/ibm/cobol/
debug/usr/bin

where installation_path is the target directory specified by the - -prefix option of the nondefault
installation command on RHEL or SLES, or the /opt/ibm directory under the root directory of chroot
on Ubuntu.

Important: The LANG and NLSPATH environment variables are initialized when the operating system
is installed and might differ from the ones you want to use.

Note: Additional environment variables may be required for building and running various COBOL
applications. For more information, see "Compiler and runtime environment variables" in the IBM
COBOL for Linux on x86 Programming Guide.

Compiling a Hello World program to test the compiler installation
To test the product installation and the critical search paths, build and run a simple program.
For example:

1. Create the following COBOL program:

[hello.chl]

000100 IDENTIFICATION DIVISION.
000200 PROGRAM-ID. HELLO.

000300 AUTHOR. JOE PROGRAMMER.
000400 ENVIRONMENT DIVISION.

000500 DATA DIVISION.

000600 PROCEDURE DIVISION.

000700 MAINLINE.

000800 DISPLAY 'Hello Woxld!"'.
000900 STOP RUN.

2. Compile the test program. For example:

If you have set up the short invocation commands, enter the following command:
cob2 hello.cbhbl -o hello

If you have not set up the short invocation commands, enter the following command:
installation_path/cobol/1.2.0/usr/bin/cob2 hello.c -o hello

where installation_path is the installation location of the compiler packages. If the compiler is
installed to the default location, installation_pathis /opt/ibm/.

3. Run the program:
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./hello

The expected result is that "Hello World!" is displayed on the screen.
4. Check the exit code of the program:

echo $?

The result should be zero.

Enabling the error messages

If your system uses the en_US locale and encoding, the compiler and runtime message catalogs are
automatically configured to display correctly. However, if your system uses any other supported locale,
you must set the NLSPATH environment variable so that the compiler and runtime functions can find the
appropriate message catalogs after installation.

For example, to specify the Japanese locale with the ja_JP code page, use the following commands:

LANG=ja_3JP

NLSPATH=$NLSPATH: /opt/ibm/cobol/1.2.0/usr/share/locale/%L/%N:/opt/ibm/cobol/rte/usr/share/
locale/%L/%N

export LANG NLSPATH

See “National language support” on page 3 for a list of supported language locales.

Enabling man pages

Man pages are provided for the compiler invocation commands and utilities (e.g. scu and gdgmgr). Man
pages are provided in English only.

Before you can view the COBOL for Linux on x86 utility man pages, you must add the man page directory
to the MANPATH environment variable.

If you have installed COBOL for Linux on x86 in the default location, enter the following command to
update the MANPATH environment variable.

export
MANPATH=$MANPATH: /opt/ibm/cobol/1.2.0/man: /opt/ibm/cobol/rte/man

If you have installed COBOL for Linux on x86 in a nondefault location, enter the following command to
update the MANPATH environment variable.

export
MANPATH=$MANPATH:installation_path/cobol/1.2.0/man:/opt/ibm/cobol/rte/man

where installation_path is the target directory specified by the - -prefix option of the nondefault
installation command on RHEL or SLES, or the /opt/ibm directory under the root directory of chroot on
Ubuntu.

To test whether the man pages have been successfully installed, open one or more of the man pages, as
described in “Viewing the man pages” on page 17.

Installing the IBM Debug for Linux on x86 Remote Debug Eclipse User
Interface

The Remote Debug Eclipse User Interface (p2 repository) is available as a set of Eclipse features that
extend an existing Eclipse instance.

For more information on downloading the p2 repository and installing the features, see IBM Debug for
Linux on x86 Remote Debug Eclipse User Interface installation.
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Runtime Library Components

The runtime library components in COBOL for Linux on x86 1.2 cannot be redistributed with COBOL
applications.

COBOL for Linux on x86 1.2 is licensed under the Virtual processor Core (VPC) pricing metric. VPC is a unit
of measurement that is used to determine the licensing cost of IBM products. It is based on the number
of virtual cores (vCPUs) that are available to the product. A vCPU is a virtual core that is assigned to a
virtual machine or a physical processor core if the server is not partitioned for virtual machines.

COBOL applications that run on a different virtual machine (or a different physical processor core if the
server is not partitioned for virtual machines) than the one on which it was developed require COBOL for
Linux on x86 1.2 to be installed and licenses purchased for the vCPUs available to the product on that
machine.

Inventory tracking and license compliance with IBM License Metric Tool

IBM License Metric Tool (LMT) 9.2 can help you manage software inventory and license compliance by
recognizing and monitoring the products that are installed and in use on your system.

Note:

« If you are using the trial version of COBOL for Linux on x86, you can skip this task.

« LMT is not part of the COBOL for Linux on x86 compiler offering, and must be ordered and installed
separately. To order and download IBM License Metric Tool, see "Ordering and downloading License
Metric Tool" at the IBM License Metric Tool 9.2 documentation.

Inventory tracking

When installed and activated, LMT scans your system for product inventory signatures that indicate
whether a product is installed on your system. LMT identifies the version, release, and modification levels
of the product.

If COBOL for Linux on x86 1.2 is installed in the default location, the inventory signature file is located
inthe /opt/ibm/cobol/1.2.0/swidtag directory. If COBOL for Linux on x86 1.2 is installed in a
nondefault location, the signature file is located in the installation_path/cobol/1.2.0/swidtag
directory, where installation_path is the target directory that is specified by the rpm --prefix or dpkg
--root option of the nondefault installation command. For more information, see the IBM License Metric
Tool 9.2 documentation.

License compliance
For licensing purposes, COBOL for Linux on x86 1.2 is priced per Virtual Processor Core (VPC).

VPC is a unit of measurement that is used to determine the licensing cost of IBM products. It is based
on the number of virtual cores (vCPUs) that are available to the product. A vCPU is a virtual core that
is assigned to a virtual machine or a physical processor core if the server is not partitioned for virtual
machines.

IBM® License Metric Tool (LMT) is used to help you assess if you are compliant with licensing
requirements. LMT provides useful features for managing virtualized environments and measuring license
utilization. LMT discovers the software that is installed in your infrastructure, helps you to analyze the
consumption data, and allows you to generate audit reports.

For more information, see the IBM License Metric Tool 9.2 documentation.

Related information
IBM License Metric Tool 9.2 documentation
FAQs for IBM COBOL for Linux on x86 licensing
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Accessing information

This section provides an overview of the information offered with the product. Information about the
compiler, its utilities, and the COBOL programming language is provided through an HTML based IBM
Documentation website on the IBM external web and through publications in Portable Document Format
(PDF).

Accessing the Installation Guide, Quick Start Guide and License Agreement

The Installation Guide (install.pdf) is located in the root directory of the installation package.

The Quick Start Guide (quickstart.pdf) is located in the root directory of the product DVD installation
image.

The License Agreement (LicenseAgreement.pdf) is located in the root directory of the installation
package.

After installation, the license files can be found in /opt/ibm/cobol/1.2.0 directory.

Accessing PDF files

You can view and print this information by using the Adobe Acrobat Reader. If you don’t have the
Adobe Acrobat Reader program installed, you can download it from the Adobe website at http://
www.adobe.com.

The following PDF files are available from the COBOL for Linux on x86 library page:

« COBOL for Linux on x86 1.2 Installation Guide (this information), GC28-3116, provides information
about prerequisite products and steps for installing COBOL for Linux on x86.

« COBOL for Linux on x86 1.2 Programming Guide, SC28-3118, provides information about how to write,
compile, link, and run COBOL for Linux on x86 programs.

« COBOL for Linux on x86 1.2 Language Reference, SC28-3117, describes the COBOL language supported
by COBOL for Linux on x86 1.2.

Viewing the man pages

Man pages are included for all compiler invocation commands and utilities (scu and gdgmgr).

For instructions about how to enable the man pages for viewing, see “Enabling man pages” on page 15.

To invoke a man page, run this command:

man command
command is any COBOL for Linux on x86 invocation or utility command.
Examples:

man cob2
man Sscu
man gdgmgr
Accessing additional information
For the latest information about COBOL for Linux on x86, visit the Fix List for COBOL for Linux on x86.
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Chapter 2. Upgrading to the latest release

If you are not using the latest release of the compiler, you can upgrade the compiler.

You can find the latest release of COBOL for Linux on x86 from the Fix list for COBOL for Linux on x86.

To upgrade the COBOL for Linux on x86 compiler, use the install utility as described in the latest
release of Chapter 1, “Installing the compiler,” on page 1.
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Chapter 3. Updating to the latest fix pack

A fix pack of COBOL for Linux on x86 provides a fix or multiple fixes to the product.

You can download the latest compiler updates from the support website: Fix list for IBM COBOL for Linux

on x86. You can also find the instructions at the Fix Central website.

The following diagram shows the procedure to apply an update to your compiler.
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Every fix pack comes in the tar.gz (compressed) format and includes a version of the install utility that

is customized to install only the update that accompanies it.
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Testing a fix pack before you install it

You can try out a fix pack before you remove the existing compiler version from the system.
To try the fix pack, you can do either of the following tasks:

« Install the fix pack to another machine and test it. You must install the base compiler before you apply
the fix pack.

- Install the fix pack to the same machine but a different location from where you installed the current
compiler and test it. For example, if you installed the current compiler to a default location, you can
install the fix pack to a nondefault location to test. You must install the base compiler to the nondefault
location before you apply the fix pack. The nondefault installation procedure is described in Installing
IBM COBOL for Linux on x86 to a nondefault location.

Updating a default installation

Updates to the compiler are supplied as fix packs. You can follow the instructions in this section to
download, decompress, and install the fix packs.

1. Download the fix pack that you want into an empty directory.
2. Restore the compressed file and extract the fix pack filesets from the downloaded package.
To decompress and unpack the TAR file, use the following command:

tar -zxvf package_name.tar.gz

where package_name is the name of the fix pack that you downloaded.
3. Install the fix pack:

e Runthe install utility:
./install

- Alternatively, you can install the fix pack manually:
— On RHEL:

rpm -Uvh images/rhel/*.xrpm
— On SLES:

rpm -Uvh images/sles/*.rpm
— On Ubuntu:

dpkg -iG images/ubuntu/x.deb
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Chapter 4. Updating from evaluation version to the
official version

You can upgrade the evaluation version of the compiler to the licensed version by installing the licensed
product on top of the evaluation package. By following the installation procedure for the licensed product
package, you can install the compiler license. Shared filesets between the evaluation and licensed
versions are reported as already installed.

On RHEL or SLES

If you are using the evaluation version of COBOL for Linux on x86 compiler on RHEL or SLES, use one of
the following options to upgrade it to a full product version:

« Use install toinstall the full product version of the COBOL for Linux on x86 as described in “Default
installation” on page 7.

« Alternatively, upgrade your evaluation version by installing the license packages using the following
command:

rpm -Uvh cobol.cmp.license.1.2.0-%.x86-64.rpm

On Ubuntu

If you are using the evaluation version of COBOL for Linux on x86 on Ubuntu, use one of the following
options to upgrade it to a full product version:

« Use install to install the full product version of the COBOL for Linux on x86 as described in “Default
installation” on page 7.

- Alternatively, upgrade your evaluation version by installing the license packages using the following
command:

dpkg -iG cobol.cmp.license.1.2.0_x_x86-64.deb
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Chapter 5. Uninstalling the compiler

You must use the Linux xpm or dpkg utility to uninstall COBOL for Linux on x86 1.2.
COBOL for Linux on x86 1.2 does not provide a stand-alone uninstallation tool.
Notes:

« You must have root access to uninstall the compiler.

« Whenever you uninstall a package, specify the package name. For information about how to determine
the package name, see “Querying for installed packages” on page 12.

- Itis recommended to uninstall all packages in a single command. If you prefer to uninstall by using
multiple commands, uninstall packages in the reverse order in which they were installed before, that is,
the last package that was installed is the first package that you remove.

« On Ubuntu, the dpkg utility provides the purge option, -P, which removes the configuration files that
are under the compiler installation path. If you want to keep the configuration files while uninstalling the
compiler, use the - option with the dpkg command. Any configuration files generated outside of the
compiler installation path, such as home directories, will not be removed.

« On RHEL or SLES, the xpm uninstallation command is equivalent to the dpkg purge (-P) option. All
configuration files under the compiler installation path are removed. Any configuration files generated
outside of the compiler installation path, such as home directories, will not be removed.

Example: Uninstalling COBOL for Linux on x86 1.2

When uninstalling COBOL for Linux on x86, you must remove the packages in a specific order to avoid
dependency errors.

Notes:

« If you are uninstalling the Evaluation version of COBOL for Linux on x86 1.2, replace
cobol.cmp.license.1.2.0inthe below commands with cobol.cmp.license-eval.1.2.0.

« The sudo command or becoming the root user ensures that you have the privilege to run the below
commands.

On RHEL or SLES

To uninstall COBOL for Linux on x86 1.2, issue the following commands in the order given below to
uninstall those specific packages:

sudo rpm -e cobol.cmp.1.2.0 cobol.cmp.license.1.2.0 \
cobol.rte.1.2.0 cobol.dbg.1.2.0

On Ubuntu

To uninstall COBOL for Linux on x86 1.2 and remove the configuration files, issue the following commands
in the order given below to uninstall those specific packages:

sudo dpkg -P cobol.cmp.1.2.0 cobol.cmp.license.1.2.0 \
cobol.rte.1.2.0 cobol.dbg.1.2.0
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Notices

This information was developed for products and services offered in the U.S.A.

IBM may not offer the products, services, or features discussed in this document in other countries.
Consult your local IBM representative for information on the products and services currently available in
your area. Any reference to an IBM product, program, or service is not intended to state or imply that
only that IBM product, program, or service may be used. Any functionally equivalent product, program, or
service that does not infringe any IBM intellectual property right may be used instead. However, it is the
user's responsibility to evaluate and verify the operation of any non-IBM product, program, or service.

IBM may have patents or pending patent applications covering subject matter described in this
document. The furnishing of this document does not give you any license to these patents. You can
send license inquiries, in writing, to:

IBM Director of Licensing

IBM Corporation

North Castle Drive, MD-NC119
Armonk, NY 10504-1785
U.S.A.

For license inquiries regarding double-byte (DBCS) information, contact the IBM Intellectual Property
Department in your country or send inquiries, in writing, to:

Intellectual Property Licensing

Legal and Intellectual Property Law

IBM Japan, Ltd.

19-21, Nihonbashi-Hakozakicho, Chuo-ku
Tokyo 103-8510, Japan

The following paragraph does not apply to the United Kingdom or any other country where such
provisions are inconsistent with local law: INTERNATIONAL BUSINESS MACHINES CORPORATION
PROVIDES THIS PUBLICATION "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of
express or implied warranties in certain transactions, therefore, this statement may not apply to you.

This information could include technical inaccuracies or typographical errors. Changes are periodically
made to the information herein; these changes will be incorporated in new editions of the publication.
IBM may make improvements and/or changes in the product(s) and/or the program(s) described in this
publication at any time without notice.

Any references in this information to non-IBM websites are provided for convenience only and do not in
any manner serve as an endorsement of those websites. The materials at those websites are not part of
the materials for this IBM product and use of those websites is at your own risk.

IBM may use or distribute any of the information you supply in any way it believes appropriate without
incurring any obligation to you.

Licensees of this program who want to have information about it for the purpose of enabling: (i) the
exchange of information between independently created programs and other programs (including this
one) and (ii) the mutual use of the information which has been exchanged, should contact:

IBM Director of Licensing

IBM Corporation

North Castle Drive, MD-NC119
Armonk, NY 10504-1785
U.S.A.
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Such information may be available, subject to appropriate terms and conditions, including in some cases,
payment of a fee.

The licensed program described in this document and all licensed material available for it are provided by
IBM under terms of the IBM Customer Agreement, IBM International Program License Agreement or any
equivalent agreement between us.

Any performance data contained herein was determined in a controlled environment. Therefore, the
results obtained in other operating environments may vary significantly. Some measurements may have
been made on development-level systems and there is no guarantee that these measurements will be
the same on generally available systems. Furthermore, some measurements may have been estimated
through extrapolation. Actual results may vary. Users of this document should verify the applicable data
for their specific environment.

Information concerning non-IBM products was obtained from the suppliers of those products, their
published announcements or other publicly available sources. IBM has not tested those products and
cannot confirm the accuracy of performance, compatibility or any other claims related to non-IBM
products. Questions on the capabilities of non-IBM products should be addressed to the suppliers of
those products.

All statements regarding IBM's future direction or intent are subject to change or withdrawal without
notice, and represent goals and objectives only.

This information contains examples of data and reports used in daily business operations. To illustrate
them as completely as possible, the examples include the names of individuals, companies, brands, and
products. All of these names are fictitious and any similarity to the names and addresses used by an
actual business enterprise is entirely coincidental.

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which illustrates programming
techniques on various operating platforms. You may copy, modify, and distribute these sample programs
in any form without payment to IBM, for the purposes of developing, using, marketing or distributing
application programs conforming to the application programming interface for the operating platform

for which the sample programs are written. These examples have not been thoroughly tested under

all conditions. IBM, therefore, cannot guarantee or imply reliability, serviceability, or function of these
programs. The sample programs are provided "AS IS", without warranty of any kind. IBM shall not be
liable for any damages arising out of your use of the sample programs.

Each copy or any portion of these sample programs or any derivative work, must include a copyright
notice as follows:

© (your company name) (year). Portions of this code are derived from IBM Corp. Sample Programs. ©
Copyright IBM Corp. 1995, 2015.

PRIVACY POLICY CONSIDERATIONS:

IBM Software products, including software as a service solutions, ("Software Offerings") may use cookies
or other technologies to collect product usage information, to help improve the end user experience, or
to tailor interactions with the end user, or for other purposes. In many cases no personally identifiable
information is collected by the Software Offerings. Some of our Software Offerings can help enable you
to collect personally identifiable information. If this Software Offering uses cookies to collect personally
identifiable information, specific information about this offering's use of cookies is set forth below.

This Software Offering does not use cookies or other technologies to collect personally identifiable
information.

If the configurations deployed for this Software Offering provide you as customer the ability to collect
personally identifiable information from end users via cookies and other technologies, you should seek
your own legal advice about any laws applicable to such data collection, including any requirements for
notice and consent.

For more information about the use of various technologies, including cookies, for these purposes,
see IBM's Privacy Policy at http://www.ibm.com/privacy and IBM's Online Privacy Statement at http://
www.ibm.com/privacy/details in the section entitled "Cookies, Web Beacons and Other Technologies,"
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and the "IBM Software Products and Software-as-a-Service Privacy Statement" at http://www.ibm.com/
software/info/product-privacy.

Trademarks

IBM, the IBM logo, and ibm.com® are trademarks or registered trademarks of International Business
Machines Corp., registered in many jurisdictions worldwide. Other product and service names might be
trademarks of IBM or other companies. A current list of IBM trademarks is available on the Web at
“Copyright and trademark information” at www.ibm.com/legal/copytrade.shtml.

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the
United States, other countries, or both.

Adobe, the Adobe logo, PostScript, and the PostScript logo are either registered trademarks or
trademarks of Adobe Systems Incorporated in the United States, and/or other countries.

Java™ and all Java-based trademarks and logos are trademarks or registered trademarks of Oracle and/or
its affiliates.

Linux is a registered trademark of Linus Torvalds in the United States, other countries, or both.
UNIX is a registered trademark of The Open Group in the United States and other countries.

Other product and service names might be trademarks of IBM or other companies.
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