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Executive summary 
The goal of this document is to provide a step-by-step approach to installing and 
configuring IBM DB2 Express-C software (DB2 Express-C), PHP Hypertext Preprocessor, 
and Apache HTTP Server on the Ubuntu Linux operating system (Ubuntu). 

In this document, you use the popular Advanced Packaging Tool (APT) package 
management system to download, install, and configure the necessary software 
components. APT is the recommended system for managing software installations on 
Ubuntu, greatly simplifying all aspects of software package management. 

The document explains how to install the Apache 2 HTTP Server with built-in PHP 5 
support. The installation of the ibm_db2 extension for PHP is covered. You use the PEAR 
pecl utility to download and recompile the PHP module to enable support for the 
ibm_db2  PECL extension.   

Downloading and installing DB2 Express-C 9.7 Fix Pack 4 is covered at length. The 
instructions include the setup of a default DB2 instance and creation of a sample database 
for testing. Sample PHP scripts are provided to test the connections to the web server and 
to retrieve data from the sample database.   

After completing all the steps, you will have a fully functioning PHP web application 
server with DB2 Express-C as the back-end data server.
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Introduction  

You can deploy IBM DB2 database servers that use the PHP programming language and 
Apache HTTP Server to develop and serve up dynamic web pages. This best practices 
paper provides the installation and configuration instructions for IBM DB2 Express-C on 
an Ubuntu operating system, with the Apache HTTP Server and PHP. 

IBM DB2 Express-C is based on the proven core technology of DB2 for Linux, UNIX, and 
Windows but is free to download, use, and redistribute. DB2 Express-C is simple, 
flexible, powerful, and reliable.   It is ideal for small businesses, developers, instructors, 
and students. DB2 Express-C offers the following features: 

• Support for Linux, Windows, Solaris, and Mac operating systems. 

• Efficient management of both relational and XML data. 

• Self-management capabilities and automatic performance optimization  

• A solid base for building and deploying various types of websites and 
applications that use relational database data. You can develop the websites and 
applications by using PHP, C/C++, Java™, .NET®, Ruby on Rails, Python, and 
other programming languages. 

• Full interoperability with other DB2 editions. 

• An optional low-cost offering that includes higher resource limits, 24x7 IBM 
customer support, and additional features including high availability clustering 
and replication. 

The Ubuntu operating system is one of the most popular and fastest-growing open 
source operating systems on the market today. This operating system is available to 
organizations and individuals on servers, desktops, laptops, and netbook computers. 

PHP Hypertext Preprocessor is an interpreted programming language that is primarily 
intended for the development of web applications. PHP is popular for web application 
development because of its focus on performance, portability, and ease of use. 

The Apache HTTP Server provides secure, efficient, and extensible HTTP services that 
conform to current HTTP standards. Apache HTTP Server has been the most popular 
open source web server on the Internet since April 1996 and is maintained by the Apache 
HTTP Server Project. 

As with DB2 Express-C, you can obtain and deploy the Ubuntu operating system, PHP, 
and the Apache HTTP Server free of charge. 
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A significant number of websites on the Internet use PHP with the Apache Server. 
Adding DB2 Express-C on the Ubuntu operating system to PHP and the Apache Server 
creates a powerful combination of technologies for building dynamic data-driven sites 
and applications. 
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DB2 Express-C server requirements 

Software Requirements 

In this paper, the following software stack is used to deploy database-driven dynamic 
web pages: 

• DB2 Express-C Version 9.7 Fix Pack 4 

• PHP 5 

• Ubuntu 10.04 Long Term Support  (LTS) 

• Apache HTTP Server Version 2.0 

 

DB2 Express-C supports only the LTS versions of the Ubuntu operating system. 

Hardware Requirements 

You can run DB2 Express-C on any size of system with any number of processors and 
amount of memory. However, DB2 Express-C limits total resource utilization as follows: 

• Processor: Two cores 

• Memory: 2 GB 

Disk requirements 

The disk space that you require for DB2 Express-C depends on the type of installation 
that you choose and the type of file system that you have. The DB2 Setup wizard 
provides size estimates that are based on the components that you select during a typical, 
compact, or custom installation. 

Remember to include disk space for other software, including communication products, 
and databases. 
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Memory requirements 

Memory requirements are affected by the size and complexity of your database system, 
the extent of database activity, and the number of clients accessing your system. At a 
minimum, a DB2 database system requires 256 MB of RAM. For a system running just a 
DB2 product and the DB2 GUI tools, a minimum of 512 MB of RAM is required. 
However, 1 GB of RAM is recommended for improved performance. These requirements 
do not include any additional memory requirements for other software that is running on 
your system. 

You must enable paging, also called swap, for the DB2 database server. A reasonable 
minimum amount of swap or paging space for most systems is 25% - 50% of RAM. You 
might require additional swap or paging space to provision for unanticipated memory 
over commitment. 

Preparing your operating system 

Before you begin, ensure that you are running Ubuntu 10.04 LTS (Long-term support).  
To download and install Ubuntu 10.04 LTS, please visit the Ubuntu website at 
http://www.ubuntu.com/download/server/download.  Follow the steps to download the 
software, create a CD or bootable USB stick, and start the installation.   The Ubuntu 
installer will guide you through the installation process. 

Updating software repositories 
 
The Advanced Packaging Tool (APT) package management system will be used to 
download and install DB2 Express-C, Apache, and the associated PHP libraries and tools.   

To ensure that all packages are available, add the Canonical Partner Repository for 
Ubuntu to the /etc/apt/sources.list file, and update your repositories with the 
most recent package lists. The Canonical Partner Repository for Ubuntu contains the DB2 
Express-C package. 

1. Add the Canonical Partner Repository: 

Edit the /etc/apt/sources.list file: 

sudo vi /etc/apt/sources.list 

Ensure that the following lines exist in the file and are not commented out: 

deb http://archive.canonical.com/ubuntu lucid partner 
deb-src http://archive.canonical.com/ubuntu lucid partner 

http://www.ubuntu.com/download/server/download
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Comments are represented by the number sign (#) character. To uncomment lines, 
remove this character.  If the lines do not exist, add them anywhere in the file.  

2.  To update the repositories with the most recent package lists, issue the following 
command: 

sudo apt-get update 

The update might take several minutes. After the update is complete, the APT utility has 
access to the latest packages that are required to install and configure DB2 Express-C 
with Apache  and PHP. 

Setting up Apache and PHP  
Use the following steps to set up the Apache HTTP server with PHP  support.  If Apache 
and PHP are already working on your system, you can skip this section.  

1. Download and install Apache and PHP by issuing the apt-get command: 

sudo apt-get install apache2 
sudo apt-get install php5 

2. Restart the Apache HTTP Server by issuing the following command:  

sudo /etc/init.d/apache2 restart 

The restart is required for the Apache HTTP Server to load the php5 Apache module.  
The php5 Apache module is required for executing embedded PHP scripts within 
web pages. 

3. Verify that your Apache HTTP Server is working by pointing your web browser to 
the host name or IP address of your web server. If the server is working, an “It 
Works” page is typically displayed.  Otherwise, an error message is displayed. 

4. Validate that PHP is working by using a simple PHP script: 

a. Copy the contents of the following PHP script into the /var/www/index.php 
file.  Create the file if it does not exist.  The default location for web content, also 
known as DocumentRoot, is the /var/www/ directory.  You need root access to 
create and write to files in /var/www. 
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index.php 
<html> 
<head> 
  <title>PHP Test</title> 
</head> 
   <body> 
      <?php echo “PHP Works!!!” ?> 
   </body> 
</html> 

b. Remove or rename any index.html or index.htm files in the /var/www/ 
path so that index.php is used as the default web page. 

c. Refresh your browser window.  If PHP is working, “PHP Works!!!” is 
displayed. 

Setting up DB2 Express-C  

Use the APT utility to download and install DB2 Express-C. Then, create the SAMPLE 
database to test the connection with a SQL query. 

1. Download, install, and configure DB2 Express-C Version 9.7 with the latest fix pack 
by using the APT package manager.  DB2 Version 9.7 Fix Pack 4 was the latest 
offering at the time that this paper was written.   

Issue the following command to download and install DB2 Express-C: 

sudo apt-get install db2exc 

This command creates the default DB2 database user db2inst1 and starts the DB2 
server. 

2. Validate the installation of DB2 Express-C: 

a. Log in to the db2inst1 account: 

sudo su db2inst1 

b. Create the SAMPLE database by issuing the following command: 

db2sampl 

c. Activate your database so that applications do not have to wait for the database 
manager to start the database: 

db2 activate db sample  
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d. Connect to the database and execute a simple SELECT statement:  

db2 connect to SAMPLE 
db2 "SELECT * FROM EMP" 

If DB2 Express-C is installed and configured correctly, the SELECT statement 
returns a result set from the EMP table. 

3. Set the db2inst1 password so that PHP can connect to the SAMPLE database: 

a. Log in as root: 

sudo su 

b. Change the db2inst1 password by issuing the following command and entering 
the new password when prompted. 

passwd db2inst1 

c. Exit from the root account: 

exit 

Integrating PHP and DB2 Express-C 

You must  configure PHP so that it can communicate with DB2 Express-C.  The ibm_db2 
PECL extension enables PHP to connect to a DB2 Express-C database by using the DB2 
Call Level Interface (DB2 CLI).  Before you can use the ibm_db2 PECL extension, you 
must install the PHP PEAR software.  PEAR provides the pecl utility, which is required 
to download and install PECL extensions such as ibm_db2. 

1. Download the PHP PEAR software, including the pecl utility, by issuing the 
following apt-get command: 

sudo apt-get install php-pear 

2. In order for PHP to load the ibm_db2 PECL extension, the pecl utility needs to 
recompile PHP with ibm_db2 support. This requires the php5-dev package to be 
installed before installing the ibm_db2  PECL extension. 

Install the php5-dev module before installing the ibm_db2 PECL extension by 
issuing the following command:  

sudo apt-get install php5-dev 

3.  Install the ibm_db2 PECL extension: 

http://pecl.php.net/
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sudo pecl install ibm_db2 

You are prompted for the DB2 database server installation directory. For the 
installation performed in this paper, the directory is /home/db2inst1/sqllib. 
Substitute the appropriate directory for your DB2 database instance.  Enter the 
directory and press Enter to continue.   PHP has now been recompiled with ibm_db2 
support. 

4.  In the /etc/php5/apache2/conf.d directory, create a file called ibm_db2.ini. 
This file is required for Apache to load the ibm_db2  PECL extension.  You must have 
root permission to write this file. 

Add the following line to the file and save your changes: 

extension=ibm_db2.so 

5.  To have the changes take effect, restart the Apache web server by issuing the 
following command: 

sudo /etc/init.d/apache2 restart 
 
For detailed information about the ibm_db2 PECL extension, including detailed 
configuration information and a comprehensive list of APIs for interfacing with DB2 
Express-C databases, see the ibm_db2 online documentation on the following website: 
http://ca.php.net/ibm_db2. 

Testing the PHP to DB2 connection 

To validate the configuration, you can use a simple PHP application that uses the 
ibm_db2 PECL extension library to connect to the DB2 SAMPLE database. 

1. As root, in the /var/www directory, create the testdb2.php file. 
sudo vi /var/www/testdb2.php 

http://ca.php.net/ibm_db2
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2. Copy the contents of the following PHP script to the /var/www/testdb2.php file, 
updating the file to match the user ID and password for your SAMPLE database: 

<head><title>DB2 and PHP Sample</title></head> 
 
<body> 
 
<?php 
$database = 'SAMPLE'; 
$user = 'db2inst1'; 
$password = 'db2inst1'; 
 
$conn = db2_connect($database, $user, $password); 
 
if ($conn) { 
    echo "<h2>Employee Names</h2>\n"; 
 
 
    $sql = "SELECT * FROM DB2INST1.EMP"; 
    $stmt = db2_exec($conn, $sql, array('cursor' => DB2_SCROLLABLE)); 
    print("<table>\n"); 
    print("<tr><th>First</th><th>Middle</th><th>Last</th></tr>"); 
    while ($row = db2_fetch_array($stmt)) { 
        print "\t<tr><td>$row[1]</td><td>$row[2]</td><td>$row[3]</td></tr>\n"; 
    } 
    print "</table>\n"; 
    db2_close($conn); 
} 
else { 
    echo "Connection failed."; 
} 
?> 
 
</body> 
</html> 

 

3. Point your web browser to this new file: 
 

http://localhost/testdb2.php 

If the connection succeeds, a list of employees from the EMP table of the SAMPLE 
database is displayed.  
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Best practices 

• DB2 Express-C supports only the LTS versions of the Ubuntu 
operating system 

• Use the Advanced Packaging Tool (APT) to install and configure 
PHP 5, Apache HTTP Server, and DB2 Express-C. 

• Add the Canonical Partner Repository to the /etc/apt/sources.list 
configuration file.   

• Use the apt-get update command to refresh the packages in your 
repository list. 

• Activate your database to eliminate any application time spent on 
database initialization. 

• Use the PEAR PECL utility to download and install the ibm_db2 
PECL extension. 
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Conclusion 

Combining the power of IBM DB2 Express-C with the Apache HTTP server and the PHP 
programming language on a system running the Ubuntu Linux operating system, 
provides a powerful, flexible, and reliable application development platform. This 
platform is ideal for small businesses, developers, instructors, and students, because the 
software components are free to download and use. 

By following the tasks described in this paper, you have successfully set up IBM DB2 
Express-C with PHP and the Apache HTTP Server on the Ubuntu operating system. You 
are now ready to develop and deploy dynamic data-driven content for your website. 
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Further reading 

For additional information about getting up and running quickly, see the following 
related resources. These resources include supplementary information about installing 
and configuring DB2 Express-C, Ubuntu, PHP, and Apache.  

• DB2 Best Practices: http://www.ibm.com/developerworks/data/bestpractices/ 

• DB2 Express-C:  http://www-01.ibm.com/software/data/db2/express/ 

• DB2 V9.7 Information Center: 
http://publib.boulder.ibm.com/infocenter/db2luw/v9r7/index.jsp 

• Ubuntu: http://www.ubuntu.com/ 

• Ubuntu 10.04: https://help.ubuntu.com/10.04/index.html 

• PHP Hypertext Preprocessor: http://www.php.net/ 

• Apache HTTP Server: http://projects.apache.org/projects/http_server.html 

• ibm_db2 PECL extension: http://pecl.php.net/package/ibm_db2 

 

 

 

http://www.ibm.com/developerworks/data/bestpractices/
http://www-01.ibm.com/software/data/db2/express/
http://publib.boulder.ibm.com/infocenter/db2luw/v9r7/index.jsp
http://www.ubuntu.com/
https://help.ubuntu.com/10.04/index.html
http://www.php.net/
http://projects.apache.org/projects/http_server.html
http://pecl.php.net/package/ibm_db2
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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 grant you any license to these 
patents. You can send license inquiries, in writing, to: 

IBM Director of Licensing 
IBM Corporation 
North Castle Drive 
Armonk, NY 10504-1785 
U.S.A.  

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. 

Without limiting the above disclaimers, IBM provides no representations or warranties 
regarding the accuracy, reliability or serviceability of any information or recommendations 
provided in this publication, or with respect to any results that may be obtained by the use of 
the information or observance of any recommendations provided herein. The information 
contained in this document has not been submitted to any formal IBM test and is distributed 
AS IS. The use of this information or the implementation of any recommendations or 
techniques herein is a customer responsibility and depends on the customer’s ability to 
evaluate and integrate them into the customer’s operational environment. While each item 
may have been reviewed by IBM for accuracy in a specific situation, there is no guarantee 
that the same or similar results will be obtained elsewhere. Anyone attempting to adapt 
these techniques to their own environment do so at their own risk.   

This document and the information contained herein may be used solely in connection with 
the IBM products discussed in this document. 

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. 

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 
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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: © Copyright IBM Corporation 2011. All Rights Reserved. 

This information contains sample application programs in source language, which illustrate 
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.  

Trademarks 
IBM, the IBM logo, and ibm.com are trademarks or registered trademarks of International 
Business Machines Corporation in the United States, other countries, or both. If these and 
other IBM trademarked terms are marked on their first occurrence in this information with a 
trademark symbol (® or ™), these symbols indicate U.S. registered or common law 
trademarks owned by IBM at the time this information was published. Such trademarks may 
also be registered or common law trademarks in other countries. A current list of IBM 
trademarks is available on the Web at “Copyright and trademark information” at 
www.ibm.com/legal/copytrade.shtml  

Windows is a trademark of Microsoft Corporation in the United States, other countries, or 
both. 

UNIX is a registered trademark of The Open Group in the United States and other countries. 

Linux is a registered trademark of Linus Torvalds in the United States, other countries, or both. 

Other company, product, or service names may be trademarks or service marks of others. 
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