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OpenCms 7 Development 
OpenCms can be used by Java developers to create sophisticated add-ons and customizations that 

extend the power of OpenCms in virtually unlimited directions. Starting by showing how to set up 

a development environment for OpenCms work, this book moves you through various tasks of 

increasing complexity. Some of the common tasks covered are building OpenCms, XML asset 

type development, templating, module development, user and role setup, and search integration. In 

addition to these common tasks some more advanced topics are covered such as self-registering 

users, RSS support, developing custom widgets, and extending the administrative interface. All 

the topics include examples and are presented while building a sample blog site. 

This book is a clear, practical tutorial to OpenCms development. It will take you through the 

development of an example site, illustrating the key concepts of OpenCms development with 

examples at every stage. 

 

 

 

What This Book Covers 
Chapter 1 starts out by describing a sample site that will be created to demonstrate OpenCms 

development concepts. It also provides a description of the developer skills required for OpenCms 

development, followed by a basic overview of OpenCms architecture. We also provide a basic 

description of OpenCms configuration files and their file locations. 

Chapter 2 sets the stage for coding by providing details on how to set up various OpenCms 

development environments. The chapter includes a step-by-step procedure for using Eclipse to 

check out and build OpenCms from the CVS repository. The chapter describes how to build 

OpenCms using Ant and also how to debug OpenCms itself. 

Chapter 3 begins with an explanation of OpenCms modules, including a guide for creating a new 

module. The module is used to define a new content type, which is another concept covered in the 

chapter. Included in the content type discussion is a complete, step-by-step guide for designing 

and creating a new content type used to contain blog entries. All aspects of content type schema 

files are covered, including schema design, widget usage, field selectors, field validations, nested 

definitions, and registration. At the end of the chapter, the content type may be used to create new 

blog entries. 
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Chapter 4 continues developing the sample site by covering JSP template coding. A set of 

templates is created to display the blog content, including a complete run through of how they are 

put together. The example illustrates the use of custom template coding beyond the standard 

OpenCms tag library by sub-classing Java template classes. Included in the chapter is an overview 

of the resource and template loading mechanism. Also relating to templates is a description of 

using expressions and JSTL within template code. Lastly in the chapter is a guide to using 

WebDAV for template editing in Eclipse. 

Chapter 5 covers the usage of Lucene within OpenCms, beginning with an overview of basic 

Lucene concepts. This is followed by an in-depth guide to creating a search index in OpenCms. 

The guide provides an example of building a new search index for the blog site example and 

describes a developer tool, which may be used to perform test queries against the index. The 

chapter includes a walkthrough of implementing a search form in OpenCms for simple cases and 

for more advanced situations. 

Chapter 6 continues the build out of the sample site by adding support for users and commenting. 

It starts with an explanation of OpenCms security, including a discussion on Roles, Groups, Users, 

and Organizational Units. It then proceeds with the set up of the group and role structure for the 

sample, and shows how they are used within the code. 

Chapter 7 shows how easy it is to support user customizations of site pages. It then show an 

example of this by adding RSS feed support to the sample site, allowing users to specify a custom 

feed. Included in the chapter is a discussion of integrating third-party libraries into OpenCms. 

Chapter 8 describes the custom widget interface, and then shows how to design and create a 

widget. The widget provides a pluggable data interface that is used to obtain a list of selection 

values for a select list. The chapter then illustrates how to read XML content fields by creating a 

list source that gets its values from any content field. Finally, the chapter shows how to localize 

message strings and how to register and use the custom widget. 

Chapter 9 shows how RSS feeds can be generated from OpenCms content. It also shows how 

wrapper classes can be used around structured content items to make them easier to work with, 

and then walks through creation of an RSS feed generation module using these concepts. 

Chapter 10 discusses how administration points are created in OpenCms, and also how to use 

OpenCms dialog classes. The chapter also discusses how widgets can be used programmatically. 

An example administration point is created that ties together topics from previous chapters, 

showing how to use widgets, dialogs, and multiple screens. 
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Overview
This book is a guide for developers interested in building websites using the 
OpenCms content management system. The book is intended for developers 
who are familiar with Java, JSP, and building web applications based on the 
Java J2EE framework.

In this book, we will develop a website designed for a blog writer. In the course of 
building our site, we will go over these topics:

The site design
Overview of OpenCms
Setting up an OpenCms development environment
Creating structured content types
Creating templates
Utilizing search
Extending OpenCms
Allowing online users to contribute site content

We will go over all the steps involved in building a blog website using OpenCms. 
We will start by describing the features and requirements of our website and will 
then provide an overview of OpenCms. Next, we will discuss how to create a 
development environment. We then will go over the steps involved in creating 
structured content types, to hold our site content. After that, we will cover creation 
of templates and Java code, to display the content. The site also supports search and 
user comments;, so we will cover the Lucene search engine as well to show how to 
provide login support. As the site additionally supports RSS clients and feeds, we 
will discuss how to add new features to OpenCms.

Before we get into the development details, we will fi rst discuss some of the skills 
required to develop sites with OpenCms. This will provide us with a basis 
for understanding the environment and tools, which we will need to do our 
development work.

•
•
•
•
•
•
•
•
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The Site Design
 Before the development of any site can begin, there should be an understanding of 
the site's feature requirements. The feature requirements will often be driven by the 
actual layout and design of the site.  We will design and build a blog website named 
'Deep Thoughts'. The design of the site homepage layout looks like this:
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The blog site is designed to support the following features:

Blogs are listed in descending order of date, with the most recent blog 
appearing at the top.
Each blog entry is listed in teaser style, with a link to the full blog appearing 
at the end.
Blog entries support a list of topics attached to them.
Archives of previous blogs appear on the righthand side, in 
descending order.
Past blog archives can be browsed.
The site supports contents search with paginated results.
Ads may be placed on the righthand side.
Users may self register for the site.
Registered users may add comments and create a customized RSS feed on 
their homepage.
Blogs may be viewed in various RSS formats.

 In addition to the features seen in the mockup, we will also support:

 Direct editing of content in preview mode.
User submitted comments.

•

•

•

•

•

•

•

•

•

•

•

•
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There are two additional mockups for the site. The fi rst one shows a detailed view of 
a blog. This view is shown when a user clicks on a blog from the homepage:
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The last mockup shows what the search result screen looks like. S earch results are 
shown in decreasing order of relevance to the search term. The pagination controls at 
the bottom of the page allow for the results to be scrolled, if necessary:
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Required Developer Skills 
The  level of technology and coding skills required to do site development will 
vary depending upon the requirements and features of the site. Designing and 
architecting a site that properly utilizes and leverages OpenCms is an exercise 
in itself, which we will not discuss in this book. However, we will discuss the 
development tasks that are involved, once the architecture has been designed. In 
general, we can think of four different developer levels and skills.

Basic Site Development
Ope nCms may be used to manage content right after installation. One way of using 
it is to import static fi les into the Vir tual File System (VFS) and utilize the publishing 
and version control features to manage them. In this scenario, fi les from an existing 
non-content managed website may easily be content managed. Files in the VFS 
may be created, edited, and previewed in the offl ine staging area, before they are 
published to the online fi le system. When published, versions can be taken to allow 
for roll back, if necessary.

Files in the VFS may also be exported to the Real File System (RFS) an d served 
statically or by a web server. In this way, the website can operate in exactly the same 
way it did, prior to being placed into OpenCms, except for the fact that it is now 
version controlled. The following illustration shows how OpenCms can be used in 
this fashion:

Utilizing OpenCms this way is straightforward, needs little, if any development 
effort, and probably doesn't require use of this book! However, it is worth 
mentioning here that there are a number of sites that can take advantage of this.
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For  this developer audience, the skill levels will include the following:

Operational understanding of the use of OpenCms
Operational knowledge of Application, Web, and Database servers
HTML coding capabilities

OpenCms also provides a sample site called TemplateOne, packaged as a module. 
This module contains structured content types and templates. Although somewhat 
complex and confusing, content types and templates provided with TemplateOne 
may be used to construct sites without requiring development work. The 
documentation for these templates may be downloaded from the OpenCms website 
and installed into OpenCms.

Sites Requiring Custom Content Types
After looking at the TemplateOne samples, we may soon realize that it does not quite 
address our site requirements. Perhaps, the template layouts are not what we desire 
or the structured content types do not contain the fi elds necessary to hold our data. 
In this case, we will want to develop our own JSP code and extend or create our own 
custom content types. This level of development will require some understanding of 
Java, JSPs and XML.

This type of development involves working within the framework provided by 
OpenCms, to defi ne the templates, content types, and JSPs, and also perhaps java 
classes that we need. Developing, at this level, does not require us to utilize a 
development environment such as Eclipse or Netbeans. But we will probably want to 
use a nice editor for our JSP and XML code.

Befo re undertaking this task, we will want to understand the feature and content 
requirements of our site in detail. This will allow us to properly design the templates 
and custom content types, which our site will need. This is a design exercise which 
will not be touched upon in this book. However, we will discuss the specifi c tasks 
required in implementing templates and the custom content types once they have 
been designed.

For this type of development, the developer requires fi rst level skills plus:

Understanding of OpenCms modules
Basic Java and JSP coding skills
Understanding of OpenCms confi guration
Understanding of OpenCms content types

•
•
•

•
•
•
•
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Sites Requiring Custom Features
Ther e are different types of projects that require integration of features which are not 
provided with OpenCms. For example, we may need a feature that automatically 
imports data from a back offi ce application into a structured content type. Or 
perhaps we need to create a content type that we can easily use to defi ne RSS feeds 
from articles in our site. For these types of projects, we will want to code in Java, 
using a development environment. We will also probably want to build OpenCms 
for ourselves, so that we can step through the source and gain a better understanding 
of how our own code will need to work. We will discuss how to do these, in the later 
chapters of this book.

Developing custom features in OpenCms will require the second level skills, plus:

Advanced Java coding skills
Understanding of OpenCms Java interfaces

Bespoke Site Development
The  last type of development level is custom development, where OpenCms is used 
as a base framework or platform, and a custom site interface is built on top of it. This 
type of development might be suitable where the Workplace Explorer is too general, 
and a more task-specifi c user interface is required.

Developing, at this level, requires the third level skills, plus:

Knowledge of OpenCms architecture and
Familiarity with OpenCms code

This type of development is not covered in this book.

OpenCms Application Overview
Befo  re undertaking development, it will be helpful to understand the basic design of 
OpenCms. OpenCms is structured as a typical J2EE web application conforming to a 
3-tier web application architecture:

•

•

•

•
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A web server on the front-end tier services incoming requests. The requests are 
passed through to an application server in the middle tier, where the OpenCms 
application runs. The OpenCms application utilizes the database on the third tier to 
read and store its content.

For  production, using an array of web servers will typically distribute load to the 
application server tier. A common choice is to use the Apache web server, utilizing 
the mod_jk plug-in to distribute load. For development purposes, using a web server 
is optional, and instead the application server container may be accessed directly. 
Open Cms supports a wide variety of application servers, including commercial 
servers such as IBM Websphere and BEA WebLogic. It also supports open source 
servers such as Tomcat and JBoss. A popular choice among developers is the Apache 
Tomcat server. We will be using the Apache server for our development environment.

On th e back end, OpenCms supports a variety of databases, including Oracle, 
Postgreas, and the popular open source database, MySQL. The OpenCms installation 
setup procedure provides a wizard interface guiding the user through the creation 
of the database schema. Optionally, it allows for manual creation of the database 
schema through provided scripts. 

This wide variety of choices makes it easy to install and run OpenCms in many 
mixed environments. It also allows for easy integration with other technologies, such 
as portals, CRM systems, and document management systems. Next, let's take a look 
at the fi le structure of an installed environment.

The OpenCms Directory Structure
OpenC ms must be installed into the application server as an exploded Web 
Application Resource (WAR) fi le,  due to the way OpenCms JSP fi les are handled. 
We will discuss more of this, in the later chapters. After extracting the WAR fi le and 
completing the setup process, the fi le directory structure should look something 
like this:

The Real File System Layout
The w eb application directory structure should be familiar to anyone who has looked 
at or developed a web application.

OPENCMS_WEBAPP_NAME/

WEB-INF

META-INF

export

setup

resources

•
•
•
•
•
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These  directories are explained in detail here:

WEB-INF: This path contains the web.xml deployment descriptor, and 
other fi les used by the application. There are a number of sub-directories 
located here: 

cl ass es: This should also be a familiar directory. It contains 
all class fi les and property fi les used by the application that 
are not packaged into JAR fi les.
confi g: This directory contains confi guration fi les. Some 
settings in these fi les are exposed through the Workplace 
Administrator and may be changed there. There are many 
other settings which must be managed manually. However, we 
will cover some of the settings in the later chapters but many of 
them are for advanced customizations and are not covered in 
this book. Here is a summary of the confi guration fi les: 

opencms.properties This fi le contains the confi guration information for 
connecting to the database. The setup program will 
automatically populate this fi le, based on the input 
selections.

opencms.xml This is a master confi guration fi le containing the names 
of classes used to confi gure a system area. Each class 
implements the I_CmsXmlConfiguration interface 
and is called upon, at startup, to parse its confi guration 
and initialize its area. This fi le will rarely need alterations.

opencms-system.xml This fi le contains core system settings such as locales, 
cache and site defi nitions. Most of the settings must be 
changed manually.

opencms-vfs.xml This fi le contains settings related to the virtual fi le 
system. This fi le needs to be edited when adding a new 
resource type, and this is covered in a later chapter.

opencms-workplace.xml This fi le contains settings related to the Workplace 
Explorer interface. This fi le also needs to be edited when 
adding a new resource type.

opencms-search.xml This fi le contains settings related to searching and 
search indexes. Most of the settings in this fi le can be 
managed though the Workplace Administrator.

opencms-importexport.xml This fi le controls the behavior of importing and 
exporting fi les from the VFS.

opencms-modules.xml This fi le contains a registry of modules and is managed 
by the Module Manager within the Workplace 
Administrator. Settings in this fi le should not be 
modifi ed manually.

•

°

°
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 imageCache: This directory contains a cache of images that 
have been served from the VFS. All content including images 
is saved in the database. As images may take a long time to 
read and retrieve, they are cached here upon fi rst retrieval. 
 index: This directory is where search indexes are built 
and maintained.
jsp: This directory contains JSP fi les that originate in the 
VFS. In order to run a JSP fi le from the VFS, it must fi rst 
be exported to the disk and made accessible to the web 
application. This is the default location for these fi les.  As JSPs 
must be written to the fi le system, the application must be 
deployed as an exploded WAR fi le.
 packages: This directory contains fi les that have been 
exported by OpenCms with the intention of importing to 
another system. Exported fi les may include VFS database 
extraction fi les as well as exported modules.
 setupdata: This directory contains a script fi le used by the 
installer. It may be deleted after the setup process is complete. 
Note also that this script may be altered, before a setup is run 
to customize an installation.

 META-INF: This is a standard web application directory.
 export: This directory contains fi les and resources that have been exported 
from the VFS to the real fi le system. If a fi le in the VFS has been marked 
for export, then it will be exported to this location. The actual time it gets 
exported is dependent upon the export confi guration. URLs within the VFS 
that reference this fi le will be updated accordingly.
 setup: This directory contains the setup application. After OpenCms has 
been successfully installed, this directory may be removed.
 resources: This directory contains resources, such as images, that are used 
frequently by the application. OpenCms will export frequently accessed 
items from the VFS into this directory. Items should not be placed here 
manually, but should rather be managed within a module. This is covered in 
more detail, in later chapters. 

°

°

°

°

°

•

•

•

•
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The Virtual File System Layout
 Now let's look at the layout of the fi les in the virtual fi le system, where the bulk of 
the application structure exists. To view the entire virtual fi le system, we must be 
logged in as Admin and have the root site (/) selected. Underneath the root, there are 
two main branches:

 sites: Each directory located underneath this branch represents a site in 
OpenCms, and is the mechanism used to segregate site content. The title 
property of each folder appears in the 'Site' pull-down of the Workplace 
Explorer. Adding a site entry is a two-part manual process. First a new folder 
must be created in the VFS. Then a site entry must be added to the opencms-
system.xml confi guration fi le. Each added site entry must have a unique 
domain name or IP address. When a request is made originating from the 
assigned domain or IP address, OpenCms will set the site context so that a 
request for a fi le appears to be relative to the site root. For example, if the site 
http://www.mysite.com is mapped to /sites/mysite/ then a request for 
index.html coming from that domain will appear to be located at /.
 system: This directory contains fi les that comprise the bulk of the OpenCms 
Workplace Explorer application. There are a number of sub-folders under 
this directory, which are used by the application. Here is a summary of 
the folders:

categories: This folder is used to defi ne categories that may 
be applied to a resource. The hierarchy of folder items in 
this location determines the available categories that may be 
applied. New categories may be added by creating folders in 
this location.
galleries: This folder is used as a shared repository for 
content galleries. Galleries created here can be made available 
to all sites.
handler: This folder contains templates used as the handlers 
for 404 and 500 site error messages.
login: This contains the default OpenCms login 
page template.
lost-found: This folder is used to place resources that have 
confl icts during import or export operations.
modules: This folder contains sub-folders with modules and 
corresponding module resources.
orgunits: This folder contains folders used to maintain 
Organizational Unit structures.

•

•

°

°

°

°

°

°

°
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shared: This folder contains resources that may be shared.
workplace: This folder contains resources that are used by the 
Workplace Explorer interface. 

The level of development required will determine if any resources within these 
locations need modifi cations.

OpenCms Architecture
 OpenCms has a modular architecture centered on a VFS. The fi le system is 
considered virtual as it resides inside a database and not on a hard disk. The VFS is 
similar to a real fi le system that supports folders, fi le types, and permissions. Access 
permission masks on the fi les and folders, and controls access that users and groups 
have to the fi les. The OpenCms VFS also provides a feature very similar to symbolic 
links in a Unix fi le system. A link is a directory entry that contains meta-information 
which is kept separate from the fi le contents. 

The core also provides support for basic features such as publishing, access 
control, and revisions. Layered above this are application level features such as 
confi guration, the user interface, and module support. Module support is a key 
feature of OpenCms, providing the ability to extend and modify it. Module support 
is layered on top of OpenCms. A logical view looks like this: 

It is interesting to note that although OpenCms is a web application, it comes with 
a shell application that provides an interpretive interface to the API from a Java 
command line interface! Furthermore, it is possible to script this interface to install 
content into the VFS. 

°

°
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 Most of our development will center around using, or extending these core features. 
While working on our project, we will strive to work within the framework that 
OpenCms provides, rather than modify any OpenCms source code.

Extensibility through Modules
M odules are a key aspect of the OpenCms design. They provide a way to package 
together necessary components that may be easily plugged into OpenCms. Modules 
are the way that new content types, templates, or web capabilities are added to 
OpenCms. Later in this book, we will go into the details of creating an administration 
module for OpenCms.

The OpenCms Web Request Process
I t would be useful to understand how a request made to OpenCms results in the 
display of content. The structure of a typical OpenCms URL looks like:

 http://[server]:[port]/[context]/[servlet]/[parameters]

For example:

http://mydevserver:8080/opencms/opencms/system/logon/index.html

Server: mydevserver

Port: 8080

Context: opencms

Servlet: opencms

Parameters: /system/logon/index.html

The request will invoke the opencms servlet with the parameter /system/logon/
index.html. When the servlet runs, it goes through the following sequence:

1. Uses the passed in parameter to locate the item in the virtual fi le system
2. Determines its access permissions, and see if it can be accessed by the 

requestor
3. Determines its fi le type
4. Based on its fi le type, locates a resource loader for that type
5. Invokes the resource loader to load the fi le
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There is a bit more going on; but for our discussion we will consider only the 
previous steps. It can be seen that after permission has been established,  a resource 
loader is utilized to load the fi le.  Resource loaders are responsible for encapsulating 
the knowledge required to load and execute items requested from the VFS. There are 
several types of resource loaders provided by OpenCms, and there is a one-to-one 
mapping between an OpenCms fi le type and a resource loader. 

 Most site content is structured XML, and the assigned loader for this type is the 
CmsXmlContentLoader. W hen this resource loader is invoked, it examines the 
properties assigned to the resource, specifi cally looking for the template-elements 
property.  This property must contain the full path to a template used to render 
the XML content. The resource loader passes control to the template. When the 
template runs, it takes the responsibility of parsing the original XML resource, and 
displaying it. Most templates will be JSP fi les, but they are not restricted to this 
type. In fact, when a template is invoked, it follows the same loading process, 
resulting in its corresponding resource loader being invoked. This allows for new 
template languages to be plugged into OpenCms, by writing and adding new 
resource loaders.

 As resource loaders act on fi le types, the extension of a fi le in the VFS is not 
signifi cant. This means that a fi le with an HTML extension in the VFS may, in fact, be 
run as a JSP fi le, or vice versa. A useful way to leverage this, is to create a fi le with a 
.CSS extension that is in fact a JSP fi le. The JSP could then dynamically generate the 
CSS based on browser type. We will discuss resource loaders in more detail in a 
later chapter.

OpenCms Web Application Packaging
A lthough OpenCms is distributed in a standard WAR fi le it must be exploded when 
it is deployed into the application server. This is because, in order to execute a JSP 
stored in the OpenCms virtual fi le system, the JSP must be written to the real fi le 
system fi rst. As the web application writes to the fi le system, it cannot be run as 
a WAR fi le.

Building a Complete Site with OpenCms
I n this book, we will build a sample blog site using OpenCms. The site will have the 
following features:

We will be able to create blog entries easily.
The site will have search capabilities.
The site will provide an archive view of our blogs.

•

•

•
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The site will provide the ability to import RSS feeds from another news site.
The site will be able to serve our blog entries as an RSS feed.

Summary
We now have a basic understanding of the architecture of OpenCms and how the 
various pieces fi t together. The following chapters will delve into the details of 
developing with OpenCms. 

•

•
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Where to buy this book 
You can buy OpenCms 7 Development from the Packt Publishing website: 

http://www.packtpub.com/opencms-7-development/book. 

Free shipping to the US, UK, Europe, Australia, New Zealand and India. 

Alternatively, you can buy the book from Amazon, BN.com, Computer Manuals and 

most internet book retailers. 
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