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This module will cover an overview and recommendations for installing IBM Rational® 

Build Forge® Version 7.0.2 on UNIX® or Linux®.  

 

This module assumes you are familiar with IBM Rational Build Forge basics.  If you feel 

you need a primer on Build Forge, you can exit this module and first review the 

Introduction to Build Forge module, and then continue with this more advanced topic.  
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This module will cover an overview of the installation, and is intended to set your 

expectations on the complexity and difficulty you can anticipate when installing on UNIX or 

Linux.  It also will cover briefly Build Forge Architecture, walk you through an installation 

process, and finally provide information about advanced configurations. 

 

Upon completion of this module, you will be able to: Identify dependencies before 

installation, understand technology requirements, understand basic terminology, 

understand fundamental architecture, and use some best practices. 

Page 2 of 32 



RBF_702_Installing_Unix_Linux.ppt 

This overview section is intended to set your expectations on the complexity and difficulty 

you can anticipate when installing Build Forge on UNIX and Linux.   

 

Installing Build Forge on UNIX and Linux is much different from a monolithic product 

install. It is important to note that the installation requires open-source technologies that 

you obtain, compile, and install.  Within these technologies, several subcomponents are 

required and will be discussed in this section.  There are also operating system 

dependencies associated with these subcomponents; they can vary by operating system 

and operating system version.  

 

Be mindful of the dependencies and have them taken care of as you install the 

technologies.  An improperly installed technology, subcomponent, or a missing 

dependency may not show its effect until you run Build Forge.  
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The most important message of this presentation is that installing Build Forge on UNIX 

and Linux is not simple.  It requires steps that are not typical to installing other products, 

notably locating, downloading, compiling, and installing open-source components. Read 

the Build Forge Installation Guide before starting an installation.  Attempting an installation 

without reading the documentation is not recommended.  
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Here are the technology requirements.  There are several open-source or vendor-provided 

technologies that must be installed as part of installing Build Forge:  Apache, Perl, PHP, 

Tomcat, a database, C compiler, and a Java Virtual machine (JVM).  

Apache is the HTTP server used to deliver PHP pages for the Build Forge user interface. 

Perl is used for step interpretation and internals. 

PHP is used for database access, UI presentation, and internals.  PHP DB drivers are 

required for your database. Tomcat is used to produce reports. JDBC DB drivers are 

required for your database. The database is a data store for internal data and your project 

data. 

The C compiler is used to compile the technologies, and finally, the JVM is the Java virtual 

machine required by Tomcat. 
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You might already have one or more of these technologies installed, and if you do, you 

can probably use it.  You must, however, be careful during configuration -- especially if the 

technology is not located in a Build Forge default location.  This is where the Build Forge 

installation guide can help guide you through the configuration. 
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When you compile PHP and Perl, you specify several subcomponents that are required in 

order for those technologies to work with Build Forge.  

 

Some subcomponents, in turn, have dependencies on the presence of certain operating 

system libraries, many of which are not present by default in a bare installation.  For 

example, PHP and Perl must be configured to use a number of subcomponents for things 

like XML parsing or LDAP capability.   

 

To learn more about these library dependencies, consult the documentation provided with 

the technology, since it will have the latest information on that technology. 

 

As a tip, if you are installing on a machine that has never had to support these 

technologies, it is worth your while to investigate the dependencies first.  Consult the 

documentation for the technologies.  Web site addresses are listed at the end of this 

module. 
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The keys to success are common sense for any complicated procedure. Make sure you 

do your homework and investigate the dependencies for your setup before you start.  

 

In some cases you may discover undocumented operating system dependencies.  These 

dependencies are being researched and communicated as IBM learns about them.  The 

dynamic nature of the open-source software community entails that you can expect 

changes over time as new issues are discovered and resolved and new features are 

added.  
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Now that you have an understanding of the complexities of installing Build Forge on UNIX 

and Linux and the dependencies required before installation, this section will cover the 

fundamentals for Build Forge Architecture. 
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The following terminology should help acquaint you with what Build Forge does, and by 

implication, why certain technologies are part of the Build Forge system.  

 

Build Forge is a system that lets users define and run projects to accomplish work. The 

work is represented as projects that are run as jobs in the system.  

 

Projects are made up of steps.  A Step is made up of an executable command. Step 

execution is then dispatched to servers.  Servers are a resource for executing steps.  An 

agent must be installed on all machines that are to be server resources.   
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The Build Forge core is the heart of the Build Forge system as shown in a diagram later in 

this module.  It consists of two components – the Build Forge Engine and the Build Forge 

Console UI.  It stores project definitions, users, server definitions, and other data.  It 

monitors and maintains status for running jobs. And during job execution, it dispatches 

steps to servers to be executed. 
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The fundamental architecture of Build Forge is relatively simple.  Using a Web browser, 

users define projects and run them as jobs.   

 

The Build Forge core components operate as a server which uses a database to store 

system information like project definitions, users, and servers. It handles requests to run 

jobs and maintains and communicates job status.   

 

In the course of running jobs, it dispatches steps to agents on other machines, where the 

steps are performed and their completion status determined.  
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There is no installation requirement for clients.  After installation, users point their Web 

browsers to the Build Forge Console user interface’s URL.  

 

The database installation is independent of Build Forge installation.  If you do not already 

have a database system installed, install it before installing Build Forge. Consult your 

database installation documentation for details.  Subsequent steps in the Build Forge 

installation will require you to create database tables in that database.  

Consult the Build Forge Installation Guide to install agents. You may do this after installing 

the Build Forge core.  Note: It must be done before users can define Server resources in 

the Build Forge Console UI.  

 

The agent installation is relatively simple.  You extract archived files into the required 

location on each machine where you want work to be done.  In most cases the machines 

are not the same machine where the Build Forge core runs.  However, in test 

environments an agent can be installed on the same machine as the Build Forge core 

components.  

 

This leaves the Build Forge core installation.  It is the largest and most complex task in 

deploying Build Forge.  The remainder of this module focuses on that task.  
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The following list shows you very broadly what role each of the required technologies 

plays in a running Build Forge system. It should also be a hint as to where to look when 

you encounter errors in the system.  

The Apache Web server provides Web services between client and Build Forge Console 

UI. 

The database client software for your database is used by various components to access 

the database. 

PHP, an open-source technology, is used to present the user interface. Within PHP, the 

PHP database drivers access stored definitions of projects, users, and other system data 

so they can be dynamically presented through the user interface.   

Perl, another open-source technology, is used to write the Build Forge processing engine, 

which is responsible for executing projects as jobs and maintaining job status.  Within Perl, 

the Perl database drivers provide database access. For example: when you enter and 

save a project, it is stored in the database. When you use the Build Forge Console UI to 

start a job, the processing engine reads the project from the database and then dispatches 

its steps to server resources. 

Apache Tomcat provides the basis for the reporting engine in Build Forge. It has other 

requirements as well. First, it requires the Java runtime environment, J2SE. You must 

install it before installing Tomcat.  Second, it requires its own JDBC database drivers. You 

install them after installing Tomcat.  The JDBC drivers are distributed by the database 

vendor, not the Tomcat open-source project.  
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Now that you have the installation basics, and architecture fundamentals, this section will 

cover a walkthrough of the installation process. 
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This walkthrough is a short tour to help you understand what is required to install each 

technology.  It first will cover prerequisites, then where to install Build Forge, followed by 

technologies and Build Forge installations. 
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Make sure you have these prerequisites covered: 

 

A C compiler and make facility are required. Depending on your system’s version and 

configuration, additional libraries may need to be added. 

 

If you intend to use LDAP for user management, an implementation of LDAP is required. 

Open LDAP subcomponent for Apache is required. You can use the open source Open 

LDAP.  The Apache Web server you use for Build Forge must be configured to use LDAP.  

 

If you intend to use Secure Socket Layer and HTTPS, the Apache Web server you use for 

Build Forge must be configured with the modules that support them.  

 

Build Forge uses XML extensively, so XML support is required.  LIBXML is an open source 

XML parser library.   

 

Finally, there are OS-specific prerequisites.  While these may vary, PHP sub-modules 

often drive additional library updates. 
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One factor to consider before starting installation is the location of Build Forge and the 
required technologies.   

 

Conventions for storing applications vary across specific UNIX and Linux platforms. For 
example, it is common to use /opt on Solaris operating systems.  It is common to use 
/usr/bin on Linux operating systems.  In addition, conventions in your IT environment may 
use a non-default location.  

 

The Build Forge installation defaults to /usr/bin.   Be sure that you have root permissions 
wherever you intend to install.  It is easiest to accept the default installation location for the 
open source technologies.   

 

If you use an alternate location, pay close attention when installing the open source 
technologies and Build Forge itself.  You are prompted for installation locations during 
installs, and specifying the wrong directory in later steps will result in Build Forge not being 
able to run.  

 

A common troubleshooting tool should be to inspect configuration files for the correct 
installation locations and PATH variables for the inclusion of all the right installation 
locations.  
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Because the required technologies must be downloaded as source and then built and 

installed,  you need a C compiler and a make facility.  The ones to use vary by operating 

system. Use the one recommended for your operating system.  
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Apache installation typically is straightforward. Download it from the Web site, then follow 

the three-step process to configure, compile, and install the Web server.  

 

If you already have Apache installed and it meets Build Forge version requirements, write 

down its installation location for use later.   Visit apache.org for more information. 
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There are several add-on modules for Perl that are used by Build Forge.  These are 

libraries that Perl uses to perform different tasks.   These can be downloaded using 

CPAN’s automatic Perl module installer or manually.   

 

The list of required Perl modules appears in the Requirements section of the Build Forge 

Installation Guide.  

 

The automatic installer is invoked with the command line listed – perl –MCPAN –e shell.  

This command invokes the CPAN shell.  The CPAN shell will automatically download and 

install modules one at a time by running the install [module]::[name] command for each 

of the modules listed in the table. 

 

The automatic installation process assumes network connectivity from the computer on 

which it is run.  If that computer does not have Internet connectivity, there is a manual 

install process whereby the modules can be separately downloaded from www.cpan.com 

and then transferred to the machine on which you are setting up Perl. 

 

The process for both the automated tool and manually adding modules is fully 

documented at the www.cpan.org Web site. 
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There are several add-on modules for PHP that are used by Build Forge.  

 

The database driver requirements are given in the Requirements section of the Build 

Forge Installation Guide.  Other modules are specified during a configuration step before 

compiling. They are documented in the “Install PHP” section in “Installing Management 

Console on UNIX or Linux” in the same guide.  

 

One option that is not in the Install Guide is –with-libxml=<dir>.   Visit php.net for more 

information. 
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PHP provides a way to list all configuration settings for itself.   

 

First, create a file named test.php and place the phpinfo() call in it as shown.  

 

When you point your browser to the file, PHP reports its configuration information in the 

resulting page.  
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Tomcat is required to run the Quick Report reports. Note that it is a separately purchased 
option.  If you have not purchased it, none of these steps applies.  
 
There are three parts to Tomcat installation:  the Java runtime environment, the Tomcat 
installation itself, and JDBC drivers. 
Install the Java runtime environment first. You can obtain it from IBM or Sun. 
Install Tomcat second. Download it from the apache.org Web site and follow the directions 
to install it.  
Install the JDBC drivers last.  Get them from your database vendor. Web sites for 
downloads are listed in the Build Forge Installation Guide in the section on installing 
Tomcat.  
 
Common issues in this step involve environment variables: 
 
The PATH and JAVA_HOME environment variables must be set correctly.  
 
In addition, you must set up the CATALINA_HOME variable as described in the Tomcat 
installation documentation.  The Build Forge documentation does not currently list 
directions for this.  
 
Permissions on the Tomcat directories are another possible problem. During installation 
you create a reports directory.  That directory must be writeable by the user that the 
Tomcat server runs as.  
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You use the buildforge.pl script to install Build Forge files.  You respond to a series of 

prompts for locations of required technologies.  During its run, the script checks for Perl 

and PHP module compliance and reports errors.  

 

A directory, templates_c, must be set to be owned by the username that Apache runs as. 

The Installation Guide has a full description.  

 

Build Forge is typically a continuously running application, so you need to include the 

appropriate startup instructions in the OS system initialization, as documented in the 

Installation Guide. 
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This section covers advanced configuration 
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Build Forge is architected as a typical 3-tiered system. 

In the middle is the BuildForge server, which contains the Build Forge core Components.  It is the heart of 
the system.  It oversees all of the activities on the managed worker systems, organizes the projects, 
manages user access and permissions, logging, audit trails, and so on.  Note: Express edition supports the 
Build Forge core running on Windows server platforms only. 

The system runs on various databases. It comes with DB2® Express, but also supports Oracle, MySQL, 
Microsoft SQL Server, and Sybase. 
The primary user interface to the Build Forge core is a Web browser-based Console UI.  It supports Internet 
Explorer (IE) and Mozilla-based browsers such as Firefox. 

Build Forge IDE plug-ins are supported for Eclipse-based and Visual Studio .NET environments.  They 
provide developers seamless integration and centralized access to build projects, status, and log file results 
directly within the IDE. The IDE plug-in also provides pre-flight builds.  This is the ability to selectively choose 
local file changes from within the local workspace and preview the build results in a remotely staged, pre-
configured environment, before committing the file changes to source code control. 
Agents are deployed across worker machines.  The agent is a very small process that does three basic 
things: 

 1 - Listens for instructions from the Management Server 

 2 - Executes those instructions 

 3 - Sends results from the instructions back to the server database 

There are a wide number of agent platforms that are supported. UNIX flavors include AIX, Solaris, and HP-
UX.  Windows flavors include Windows 2003 Server, Windows XP Professional, and Windows Vista.  Linux 
flavors include RedHat.  Mac OS-X is included  and so are IBM proprietary platforms for System z and 
System i (mainframe and AS/400). 

The optional adaptor toolkit allows customers to extend Build Forge for more robust integrations with other 
ALM tools.  Sample templates are provided for Rational ClearCase and Rational ClearQuest out of the box.  
Other source code control adaptor templates provided out of the box include CVS, Perforce, StarTeam, 
Subversion, and Visual SourceSafe.  New templates can be created with the adaptor toolkit to support  
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Let’s revisit the Build Forge architecture.  Earlier, the key parts were identified as the 

database and the Build Forge core.  The Build Forge core is further made up of 

subcomponents: the Build Forge Engine and the Build Forge Console UI.  

 

Production environments typically place the database on one machine and the Build Forge 

core on another.  The Engine may also be separated from the Console UI. This is an 

advanced configuration that requires help from your services representative.  
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Under some load conditions it can be advantageous to create a redundant configuration of 

the Build Forge core.  A “Core Redundant” configuration increases request throughput and 

simultaneous job handling capacity.  

 

See the Installation Guide for additional discussion. Depending on your needs, you may 

benefit from consulting from IBM Services to address loading and capacity.  
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In summary, this module covered an overview to Installing Build Forge on Linux and UNIX 

platforms.  As you have learned, installing on these operating systems is much different 

from your regular install.  You have many things to consider and plan before the install, 

including, but not limited to: the technology requirements, prerequisites, databases, and 

locations. You now also should have a good understanding of the fundamental 

architecture, what core components do in Build Forge, and a familiarity of clustering and 

redundant cores.    
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For more information on IBM Rational Build Forge, or any of the topics discussed in this 

module, visit the links shown here. 
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