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White paper : Continuous Integration at JTeam
This white paper gives you an inside scoop into the continuous integration 
environment at JTeam. YouÕll learn about the why, what and how of continuous 
integration. The tools we use are mainly open source. If you want to learn more 
about why we use open source, refer to our open source white paper.

Why continuous integration?
A number of years a go not many people new the 
term continuous integration. That has changed a 
lot. All people at JTeam know what it is about and 
all projects use an environment that is set up to 
actually do continuous integration. For those that 
do not know what continuous integration is and 
those that need a short recap, we briefly explain 
what we think continuous integration is. Let’s start 
with the definition from Martin Fowler: 

“Continuous Integration is a software development 
practice where members of a team integrate their 
work frequently, usually each person integrates at 

least daily - leading to multiple 
integrations per day. Each 
integration is verified by an 
automated build (including test) to 
detect integration errors as quickly 
as possible. Many teams find that 
this approach leads to significantly 
reduced integration problems and 

allows a team to develop cohesive software more 
rapidly.”

Key to continuous integration is delivering high 
quality artifacts. It is not the silver bullet, 

developers still need to create great code, but using 
a good continuous integration process helps finding 
bugs. Checking your quality standards a long the 
way increases the effect. Of course extra actions 
are still necessary. You can think about actions like: 
manual code reviews, performance tests, functional 
tests, etc.

JTeam has been using continuous integration from 
the start. Recently we implemented the second 
version of our continuous integration environment. 
We introduced new tools, the process however 
stayed the same.

What do you need?
Continuous integration is about a lot of different 
things. So lets review them here. First of all, we 
have sources and a build. We tend to write a lot of 
java code, but we also need configuration files, 
html, style sheets, etc. With maven the way to 
structure your files has been standardized. We are 
using maven 2 for all our 
projects. Maven makes the 
life of a developer a lot more 
efficient while doing the 
normal tasks. Team leads and project leads also 
have reasons to implement maven in there projects. 

http://maven.apache.org
http://maven.apache.org
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Maven has a lot of plugins that enable the projects 
spectators to see what is happening at the project. 

Most of our projects are executed by more than one 
person, therefore a good source repository becomes 
very important. The source repository gives us more 

advantages, which I’ll 
talk about later. 
Within JTeam we 
have chosen to use 

subversion for storing the sources of the projects. 

You can share sources and you have an automated 
build. Of course maven integrates very well with 
some IDE’s and it integrates kinda with some 
others. One of the important features of Maven is 
that it downloads dependencies from an online 
repository. Dependencies are libraries your project 
depends on. To limit network bandwidth, to store 
locally created libraries and to make libraries that 
are not available 
in an online 
repository 
accessible, you 
can connect to an internal repository. In maven this 
is called a proxy or a mirror. At JTeam we use a 
repository called Artifactory. Artifactory is a product 
from jfrog.

Having an automated build is not enough for good 
continuous integration. The automated build must 
be a continuous build. There are a lot of tools 
available that can give you continuous build. Some 
examples are : Hudson, CruiseControl and 
Luntbuild. We use Teamcity from Jetbrains to 
integrate all subversion checkins, run all the tests 
and every night run the maven reports. These maven 
reports are then published on a server so everybody 

can check the current 
status of the project. 
Teamcity is not open 
source and, there is a 
free license available, 

we use the commercial 
license. I explain later on why.

The following image gives you an overview of all 
services you need to have available for you to use in 
your project. 

The image shows more tools then I have discussed 
so far. They are not directly related to continuous 
integration, still they are very important for you 
when doing projects.

Jira is about keeping track of 
requirements, issues and time 
estimations as well as time 
spend. Confluence is our 
knowledge base in which we 

document all 
our knowledge we gather while 
doing projects. Both jira and 
confluence are products from 
atlassian and very well known.

http://subversion.tigris.org/
http://subversion.tigris.org/
http://www.jfrog.org/sites/artifactory/latest/
http://www.jfrog.org/sites/artifactory/latest/
https://hudson.dev.java.net/
https://hudson.dev.java.net/
http://cruisecontrol.sourceforge.net/
http://cruisecontrol.sourceforge.net/
http://luntbuild.javaforge.com/
http://luntbuild.javaforge.com/
http://www.jetbrains.com/teamcity/index.html
http://www.jetbrains.com/teamcity/index.html
http://www.atlassian.com/
http://www.atlassian.com/
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Þgure : Continuous Integration landscape
This image shows the different components in our Continuous Integration landscape. Maven is used as 
automated build tool, it also generates the project reports. Maven makes use of Artifactory as a mirror and 
proxy to the build process. The continuous build is done by Teamcity. All sources are stored in subversion, 
for old projects we still have cvs. Other tools are jira for issue tracking and confluence for knowledge 
management.

The next sections of this white paper discusses the mentioned tools in more detail.
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Maven
In this section I tell you what you must know to 
understand what we have done with maven. 

Maven is about building your project, or in other 
words, creating your deployable units. To be able to 
do just that we use a JTeam superpom. This 
superpom helps you setting up your project in a 
standard way. The pom configures the build plugins, 
specifies some generic dependency management 
items and it provides a “Nightly” profile. This 
profile is important for project reports. The build 
server uses this profile to generate the project site 
every night. The project websites are then published 

to a web server. There are some elements that you 
cannot  or should not configure in the parent pom. 
You should think about 
items like the location of 
sources, the location of 
the generated website, 
project dependencies, 
etc.

As I said before, maven 
is also used to generate a lot of reports about the 
project. There are reports about the developers on 
the project, dependencies, static analysis of code. At 
JTeam we also use a special Dashboard plugin that 
keeps historical data about your projects statistics.

 The next image shows a very small part of one of 
the reports that you can find there.

http://mojo.codehaus.org/dashboard-maven-plugin/
http://mojo.codehaus.org/dashboard-maven-plugin/
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TeamCity

The basic stuff
The basis goals for teamcity is building 24 hours a 
day. But there is more to it. For normal projects we 
configure three different builds:

1.Continuous - on every change in subversion

2.Nightly - hmm, every night ??

3.Release - manually when creating a release.

All these builds serve a different purpose that 
should be obvious based on the name.

More advanced
Teamcity has some nice features. One of the best is 
the pre-commit build. With this option you can 
send your local changes to the server, execute a 
build there with this change before actually 
committing the changes. IntelliJ has a plugin that 
let’s you communicate with the teamcity server. 
This plugin is also available for eclipse. Next to the 
pre commit you have access to the build results and 
you can open a unit test in your IDE from the 
website. 

The security of Teamcity (with the non free license) 
is project based. So you can give access rights to a 
user based on a project.

The artifacts created by maven can be published on 
the teamcity website. There is a nice trick to filter 
artifacts based on extension and publish them in 
separate folders. We use this for separating war’s, 
zips. etc. There is a difference between deploying 
the jars to artifactory and creation actual 
deployable units. The deployable units usually 
contain configuration files which can be 
environment specific.
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Artifactory

Artifactory to find and store your artifacts
Maven is used to build your project on the local machines as well as on the build server. Maven uses 
dependencies to create your project. Some of these artifacts can be downloaded from the internet. Others 
need to be installed locally and at JTeam we have our own libraries that we share among projects. To 
facilitate that you only need a central place where you can get all the artifacts from, we have an internal 
repository. The internal repository is implemented using artifactory. Artifactory contains two type of 
repositories:

1. Physical repositories - Contain the actual libraries, cached from the online repositories, external non 
available libraries and internal libraries.

2. Virtual repositories - Used by the builds, they provide aggregate views to the repositories. 

To be able to use all the nice stuff, you do need to configure some maven settings. You mainly need to 
change you settings.xml. Check this webpage to see what you need to do

http://www.jfrog.org/sites/artifactory/1.2/maven.html
http://www.jfrog.org/sites/artifactory/1.2/maven.html
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In summary ...
By now You should have a reasonable understanding of what Continuous Integration is about. You know that 
you can use maven for an automated build. You also know why Teamcity is worth the money if you do a lot 
of projects. I do want to stress that for a few users the professional license is already very interesting. You 
also have learned about the importance of an inhouse maven repository.

Creating a good continuous integration environment does take time and resources. But if you get used to 
such an environment you will never want to work without it anymore.

I have introduced you to the way JTeam is doing continuous integration at the moment. We are constantly 
evaluating our process and we take time to improve where necessary (or just possible). If you have any 
comments or questions do not hesitate to contact us.

Some URL’s
http://www.jteam.nl

http://www.jetbrains.com

http://www.jfrog.org

http://maven.apache.org/

http://mojo.codehaus.org/dashboard-maven-plugin/

http://www.jteam.nl
http://www.jteam.nl
http://www.jetbrains.com
http://www.jetbrains.com
http://www.jfrog.org
http://www.jfrog.org
http://maven.apache.org
http://maven.apache.org
http://mojo.codehaus.org/dashboard-maven-plugin/
http://mojo.codehaus.org/dashboard-maven-plugin/

