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OSGt as a new platform for

application development

This chapter covers

Underlying concepts of development platforms
OSGi technology, including the framework and
the enterprise services

The benefits of using OSGi for the development
of enterprise-grade applications

The relation of Enterprise OSGi to Java
Standard Edition and Java Enterprise Edition

The current OSGi players in the market

We’ve all used development platforms in the past, such as Java Enterprise Edition
(JEE), and even though there have been great advances in this industry, we’re still
building large complex systems, which are hard to develop, maintain, and extend.
OSGi provides a new development platform, based on modular decoupled com-
ponents and a pluggable dynamic service model. In this book, you’ll learn that OSGi
is the ideal platform for the development of fullfledged, enterprise-grade, main-
tainable applications. Furthermore, we’ll look in depth at how OSGi applications
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can use a plethora of carrier-grade infrastructure services, such as HTTP, configuration,
deployment, event handling, transactions, persistence, RMI, naming and directory ser-
vices, and management.

We’ll start this chapter by exploring development platforms and the benefits of
using such platforms to develop software. We’ll then discuss the requirements of a
platform intended for the development of enterprise-grade applications. Next, we’ll
focus on the OSGi technology, expanding into its core pieces, called the OSGi frame-
work, and its enterprise services. Finally, you’ll learn why OSGi is a good fit as a devel-
opment platform, particularly in light of existing solutions, such as JEE. Let’s start by
examining the basics.

What are development platforms and application frameworks?

In the context of software development, a development platform is a set of software
libraries and tools that aid in the development of software components, and the corre-
sponding runtime environment that can host these developed components, as shown
in figure 1.1.

The runtime environment may consist of the hardware, operating system (OS), and
supporting runtime libraries. One example of a runtime environment is the Java Run-
time Environment (JRE), which includes the Java virtual machine (JVM) that isolates
the developer from the details of the underlying OS and hardware.

Software frameworks are specialized types of a development platform’s libraries and
tools. Wikipedia defines a software framework as an “abstraction providing generic
functionality that can be selectively specialized to provide specific functionality.”

Particularly interesting to us are application frameworks. An application frame-
work is a type of software framework whose purpose is to provide a structure for the
creation of software applications. Applications are programs that allow users to per-
form related tasks together. Examples of software applications are document editors
and antivirus software.

Putting it all together, a development platform allows a developer to create appli-
cations and to host these applications so that end users can use them. Throughout
this book, it’s important to keep these two players in mind: the developer (you) and

Development platform

1

Libraries,
tools,
frameworks

Runtime
environment

Figure1.1 A development platform consists of
a software framework and its supporting
runtime environment.
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Figure 1.2 A developer creates an application, which is used by a user, and develops to a framework.

the end user, as illustrated in figure 1.2. Software development platforms are also
called toolkits or SDKs (software development Kits).

Historically, development platforms have always played an import role in software.
The Java platform, also known as Java Standard Edition (JSE), is one example. In this
case, the Java development kit (JDK) provides the software framework, and the Java
Runtime Environment (JRE) provides the runtime environment. The OSGi Service
Platform, which is the subject of this book, is another example of a development plat-
form. The OSGi Service Platform uses the JRE as its runtime environment. In addition,
it provides an application framework layered on top of the JDK. We’ll look into its
details throughout this book, but first let’s see why it’s important to use a development
platform to begin with.

Why use a development platform?
Consider the following definition of the word framework:
“an essential supporting structure of a building, vehicle, or object”

Why is the supporting structure of a vehicle important? It clearly sounds like it’s impor-
tant, but let’s see if I can articulate why that’s the case. I can think of two main reasons:

= ]t guarantees that I'm sitting on top of something that’s solid—something that
has been designed properly, implemented suitably, and tested thoroughly. A
framework helps to decrease defects. This is a runtime characteristic.

= ]t gives the manufacturer an opportunity to reuse the frame for different vehi-
cles. A framework helps to improve productivity through reuse. This is a design-
time characteristic.

It’s no different for development platforms. Development frameworks allow the cre-
ation of new applications in a form that’s both efficient and has a high degree of quality.

Enterprise platforms

Enterprise platforms are development platforms that support the creation of enter-
prise applications—applications that implement business processes, business logic, or
business integration to an enterprise. Examples of enterprise applications are a loan-
approval application, an order-processing application, a customer relationship man-
agement (CRM) application, and a travel management application.
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The following two aspects characterize enterprise platforms:

= Enterprise platforms provide a collection of infrastructure-level utilities and ser-
vices common to many businesses and industries, such as management, direc-
tory service, monitoring, and distribution.

= Enterprise platforms must scale, perform efficiently, and be robust and fault
tolerant.

Following up on our previous example, Java also has an enterprise version, which is
called Java Enterprise Edition (JEE). Other examples of enterprise platforms are
Microsoft’s .NET Framework, SpringSource’s tc Server Development Edition, and to
some extent, Google’s Web Toolkit. Recently, a new enterprise platform has been
developed, the OSGi Service Platform Enterprise Specification.

As you can see by the number of players, enterprise technology is quite mature, so
why is there a need for a new platform, such as the one being provided by OSGi? We’ll
address this question in section 1.3, but before we can do that, you need to under-
stand OSGi a bit better.

The OSGi technology

The Open Service Gateway initiative (OSGi) was formed in March 1999 by a consor-
tium of leading technology companies with the mission to define a universal integration
platform for the interoperability of applications and services.

When I first read their mission, it gave me the impression of being both overly
complex and somewhat outdated. Hadn’t people already created a universal platform
for applications? As you’ll learn, no one has been able to do it successfully.

The problem domain

First, let’s investigate the underlying problem that these companies were facing. The
initial members of the OSGi alliance were in a large part telecommunication equip-
ment manufacturers and service providers. They were interested in deploying soft-
ware applications on small-memory devices. For example, consider a mobile phone as
the device and a location-tracking application and an advertisement application as the
software applications being deployed to the mobile phone. The location-tracking
application uses the mobile phone to verify the current location of the subscriber and
informs the advertisement application of the location. The app then retrieves selected
advertisements that are suitable to the current location of the subscriber, such as pro-
motions from nearby restaurants, as shown in figure 1.3.

This seemingly simple interaction caused the equipment and service providers sev-
eral interesting problems. First, the devices tend to have different hardware and thus
different programming APIs. Hence, each vendor had to program its applications to a
specific device and then port to other devices. Second, not only do the various hard-
ware devices use different programming APIs, but there’s also a large variation in their
functions and capabilities. Some have more memory than others; some have a disk
whereas others are completely diskless; some have GPS and some do not. Third, the
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Figure 1.3 A location-tracker application sends
the current position to the advertisement
application, which retrieves location-based
promotions and displays them on the mobile device.

Promotions

lifetime of these devices is generally between one to two years, which means that new
applications are likely to be created during this period, partly because of changing
market demands. These new applications need to be dynamically deployed to the
devices and join the existing collaborating applications that are currently running in
the devices. And finally, because of the scarcity of the resources, these applications
needed to closely cooperate with each other in a concise and, more important, light-
weight manner.

This is no simple matter after all. Is there an existing universal platform that could
help us, or does one need to be created?

Again, let’s go through the problems.

PROBLEM: COPING WITH DIVERSE PROGRAMMING APIS
The first problem is portability. We need a single programming platform that
abstracts the application from the underlying operating system and the hardware. In
other words, we need a virtual machine. Does anything come to your mind? Yes, of
course. Let’s use Java to solve our first problem.

PROBLEM: VARYING DEVICE CAPABILITY

The second problem is subtler. Let’s consider a specific case. The advertisement appli-
cation can retrieve the available promotions from different sources. If the device has
ample bandwidth, the data source could be remote. If the device doesn’t have enough
bandwidth but has a disk, then the promotions could be retrieved in the background
and cached in the local disk as the subscriber enters a location, as shown in figure 1.4.

/I N .
( Position Display |

Location Advertisement
tracker

Promotions
Figure 1.4 An advertisement

application may retrieve
promotions either from the network . Network Disk
or from a local disk, depending on #

the available bandwidth.
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There’s a clear service contract between the advertisement application and the data
source, but the implementation of this contract will vary depending on the device.
This universal platform must make it easy for applications to decouple service con-
tracts from the service implementation. The Standard Edition of Java (JSE) doesn’t
have a service registry or a service management framework that could help us with
this. Hence, this facility either needs to be implemented from scratch, or we could try
to borrow something from the Enterprise Edition (JEE) of Java. Let’s hold on to this
thought and tackle it after going through the other problems.

PROBLEM: SUPPORTING DYNAMIC CHANGES

The third problem can be summarized by the following requirement: the platform
must allow the dynamic deployment and undeployment of applications in a secure
form. Does JSE have support for this? Not really. You could try to solve this with the
Java class loaders, but it wouldn’t be easy, and there’s no simple way of unloading
classes after they’ve been loaded, not to mention that there’s no concept of an appli-
cation deployment unit. The closest concept to an application deployment unit is the
idea of JARs (Java Archives), but JARs by themselves don’t provide all the metadata
that’s needed, such as a unique naming schema for the applications.

As with the previous problem, we can implement our own solution for dynamic
deployment of applications or try to leverage something from JEE. For example, web
servers do have the concept of web applications, which are defined as part of a WAR
(Web Archive) deployment unit file.

PROBLEM: PROVIDING A LIGHTWEIGHT SYSTEM

This brings us to the last problem. Whatever solution we pick, it must be lightweight.
Yes, we could try to leverage a directory service such as JNDI from JEE or leverage the
architecture from web servers, but these solutions would fail to consider the size and
memory constraints enforced by the devices onto the platform, making it less suitable
for embedded solutions and not a viable option.

The solution: a dynamic module system for Java

Java addresses some of the problems we’ve discussed, such as portability, but not all of
them. For instance, it lacks proper support for dynamic service management.

Enter the OSGi Service Platform. In its most succinct definition, the OSGi Service
Platform, or OSGi platform for short, is a dynamic module system for Java. In OSGi ter-
minology, a Java module is called a bundle.

The OSGi Service Platform is composed of two main components, the OSGi frame-
work and the OSGi services, as shown in figure 1.5.

THE 0SGI FRAMEWORK
The OSGi framework provides its users with all the pieces that we discussed in the pre-
vious section:

= A portable and secure execution environment based on Java

= A service management system, which can be used to register and share services
across bundles and decouple service providers from service consumers
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Figure 1.5 The 0SGi Service Platform comprises the 0SGi framework and the 0SGI services.

= A dynamic module system, which can be used to dynamically install and unin-
stall Java modules, which OSGi calls bundles
= A lightweight and scalable solution

The OSGi framework is the core structure of the OSGi Service Platform. It can be seen
as a backplane that hosts bundles, possibly containing services. If you consider that a
bundle can be an application, then the definition of the OSGi framework is in accor-
dance with our definition of application frameworks. That is to say, the OSGi frame-
work is an example of an application framework.

Right now, we’ll leave the definition of the OSGi framework somewhat loose. Let’s
not worry about what exactly bundles and services are. We’ll discuss the framework, its
concepts, and its APIs in detail in the next chapters.

THE OSGI SERVICES

Alongside the OSGI framework, the OSGI Service Platform includes several general-
purpose services. You can think of these services as native applications of the OSGi Ser-
vice Platform.

Some of these services are horizontal functions that are mostly always needed, such
as a logging service and a configuration service.

Some are protocol related, such as an HTTP service, which could be used by a web-
based application.

And finally, some services are intrinsically tied to the framework, which won’t work
without them. Examples of these are the bundle wiring, which manages the dynamic
module system itself, and the start-level service, which manages the bootstrap process
of the framework.
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The focus of the initial releases of the OSGi Service Platform had been on the OSGi
framework, but gradually we see the OSGi services playing a more prominent role.
This trend toward other components, such as services, built on top of the core OSGi
framework is a reflection of the increasing popularity of the technology.

The Enterprise OSGi

As can be deduced from its history, OSGi was initially employed in the embedded mar-
ket. But with its growing popularity and maturity, OSGi is moving to the enterprise
market. To address this requirement, the OSGi Enterprise Expert Group (EEG) cre-
ated the OSGi Service Platform Enterprise Specification (Enterprise OSGi).

This specification combines OSGi services that can selectively be used to provide
enterprise functionality. These services can be grouped into enterprise features.
Examples of enterprise features, as shown in figure 1.6, are the following:

= Management and configuration—This group includes the Configuration Admin
service as well as the JMX Management Model service and the Metatype service.

»  Distribution—This feature allows the communication of end points between
remote instances of OSGi framework instances. Some of the services in this
group are the Remote Service and the SCA Configuration Type.

» Data access—This feature includes support for JDBC, JPA, and JTA and allows the
manipulation of persisted objects.

Before getting into the details of the OSGi technology itself, you should understand
the high-level benefits of using OSGi as your development platform. We address this
topic in the next section.

Management and configuration

[ Configuration Admin

{ Metatype Admin

OSGi framework

Figure 1.6 Enterprise 0SGi consists of the 0SGi framework and several 0SGi services;
together they provide enterprise features.
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Benefits of using the 0SGi platform

Why is the OSGi technology a good development platform for Java applications? Even
further to the point, why or when is it better than the existing platforms on the mar-
ket? To answer this question, we need to consider the problems we face when we
develop fullfledged carrier-grade applications today.

For simplification, we can categorize these problems into two groups: problems
intrinsic to the development of complex applications and problems related to existing
development platforms. The problems intrinsic to applications include the following:

= Asapplications become larger and more complex, they become harder to main-
tain, sometimes exponentially so!

= Applications are difficult to extend without causing their erosion.
The problems related to existing platforms include these:

= Existing platforms are large, heavyweight systems and thus are complex to learn
and use.

= There’s a lack of portability among software vendors, making it difficult to reuse
or share vendor components, even at the API level.

We’ll explore each of these problems individually in the next sections. If the OSGi
technology is able to help us address the problems of both of these categories, then
not only is it suitable for the development of applications, but it’s also a better tool for
doing so.

0SGi manages the complexity of large systems

As developers, we’ve one time or another all faced the problem of complexity. Things
are good when we’re working by ourselves, on a separate, isolated piece of code. But
as the team grows, from one person to ten, and the code grows from a few thousand
lines to several hundred thousand, so does the complexity of working with the code
and the team, and the bad news is that the increase isn’t linear.

I'm positive all of the following will sound familiar:

= A simple change to the implementation of one component causes breakages
throughout the application, at apparently dissociated locations.

= No one on the development team knows with certainty whether an interface
can be changed without breaking existing clients.

= There are several closely related versions of the same utility functions in the
application’s source code.

How is the problem of managing large systems related to enterprise applications?
Enterprise applications are by their very nature complex systems because of the fol-
lowing two factors:

= Business processes and business logic are inherently complex.
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= Enterprise applications need to deal with complex issues such as resilience,
management, and distribution.

How can OSGi help you manage the complexity of large systems? OSGi decreases
complexity by allowing you to efficiently modularize your code and thus deal with
smaller problems one at a time. By designing your code as independent modules that
interact collectively to achieve the application’s goal, rather than as a single mono-
lithic structure, you’re able to apply the millennia-old strategy of divide and conquer to
your solutions.

Remember that the OSGi framework allows you to define Java modules, or bun-
dles. These bundles have formal versioned interfaces, which must be explicitly refer-
enced by any consuming client. In fact, by defining formal contracts between
producers and consumers of code, you're able to decrease the likelihood of experi-
encing the three problems raised in the preceding paragraphs.

For example, let’s look at the first problem
again in detail. Consider bundle B, which con-
tains three packages: p, g, and r. Packages p and [ e |
g contain only implementation classes and don’t Consumer [ o ]BundieB
need to be public, whereas r contains public user

interfaces, as shown in figure 1.7. There’s a bug
in class C of package p (p.C) that needs to be
fixed. If you were using the OSGi framework, you Figure 1.7 Bundle B with private
could have specified that the packages p and g of e;::: ?:Tm}:i:;c:l;;e:n:yp:l::l::‘::;lzge il
bundle B are not public. This means that the

only code that has visibility to these packages would be within the bundle itself, which
would allow you to restrict testing to the bundle and to any consumers of the public
package r when p.C is changed. By modularizing your code, you have better control
over it and know what the impact will be when something changes.

In this particular case, could you have achieved the same results by meticulously
coding and making sure that all Java classes are final, using the least open accessibility
modifier (for example, private members), and so on? Perhaps, but would it be effi-
cient or even possible to do these tasks on a large scale, involving several people and
thousands of lines of code? Most certainly, it would not.

Furthermore, keep in mind that in OSGi the contract between producers and con-
sumers is specified declaratively, that is, not in Java. This gives you enormous potential
for tooling. For example, you could find out the transitive closure of all classes that
should be tested when a class is changed.

Nevertheless, as brilliantly stated by Fred Brooks in 1986, there are no silver bul-
lets. It’s still the developer’s responsibility to design adequately. For example, there’d
be no point in using the OSGi framework to achieve modularization and then make
everything public. We’ll address modularity in the following chapters, so don’t worry if
the details aren’t clear yet. The main point to understand is that the OSGi framework
improves modularity, which in turn decreases the complexity of managing large proj-
ects and increases reuse.
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O0SGi provides extensibility without eroding the system

Successful applications commonly need to be extended throughout their lifecycle; this
is largely driven by changes to business requirements in today’s fast-paced markets.

The problem with extensions is that they open up your system. Extensions are like
public APIs, but they’re more problematic because people have greater flexibility with
extensions than with public APIs. You’ll find that people sometimes do the unex-
pected with extensions.

Extending a system slowly helps erode it.

This is similar to software maintenance. As software ages, fixing bugs becomes
harder and harder. Every code change takes longer to make and has a greater poten-
tial of causing other problems in the software. The reason for this erosion is that both
when adding extensions and fixing bugs you’re incorporating new code that wasn’t
made by the original authors of the software.

How can you restrain the erosion? You have to bind and control the new code.
How can OSGi help you with binding and controlling extensions? As you've seen,
OSGi defines the concepts of services, service consumers, and service providers.

A service consists of an interface and an implementation. The service consumer
only sees and uses the service interfaces, whereas the service provider supplies the ser-
vice implementations and doesn’t interact directly with the consumers.

Generally, extensions of an application framework play the role of service provid-
ers, and the actual framework plays the role of the service consumer, as shown in fig-
ure 1.8. The service interface defines the contract of the extension; in other words, it’s
the extension point.

In this case the extension hooks into the lifecycle of the framework, and the frame-
work calls back into the extension when appropriate. One example is an extension
that wants to be notified when events of a certain type are received by the framework.

Sometimes extensions also act as the service consumers. The framework still
defines the service interface, but it also provides the service implementation, which is
then used by extensions.

Regardless of the approach, by keeping the extensions decoupled from the frame-
work as separate service providers or consumers and by having a formal extension
contract, you're able to isolate the extension code and thus decrease the overall ero-
sion of the system.

Furthermore, OSGi allows you to dynamically manage the service providers. For
example, OSGi supports the shutdown of a service provider that might be misbehaving
without impacting the rest of the system.

Service consumer Service provider
Service

Framework Extension . . . .
‘ Figure 1.8 Extensions provide services

through extension points. The framework
consumes the services.

Extension point
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O0SGi is lightweight and customizable

As you’ve seen, the applications you develop can become quite complex. This com-
plexity has historically also been reflected in the development platforms. To support
the complexity of full-fledged applications, the development platforms comprise col-
lections of features, APIs, and tools and therefore have become heavyweight and com-
plex themselves. They try to be a one-size-fits-all solution to all the requirements of all
businesses.

For example, a loan-approval application may need to interact with a credit-check-
ing system using web services, whereas an order-processing application interacts with its
partner using some messaging middleware, such as JMS. Regardless of these different
requirements, the existing development platforms include both web services and JMS
technologies for both applications’ runtimes. Even though the order-processing appli-
cation uses only JMS, its runtime also ends up paying the price of a web services stack.

This may seem inconsequential initially, but consider that there are dozens of dif-
ferent enterprise technologies, as you’ve seen in the OSGi services section, and thus a
simple hello world application may end up having a runtime that takes megabytes of
memory and seconds to minutes to start. No matter what, this complexity leaks out to
us developers in different forms. Our iterative development lifecycle becomes slow, we
must learn more APIs than we need to use, the programming model becomes com-
plex, and so on. We can all relate to how complicated it is to deploy the simplest of
applications to any enterprise platform today.

The OSGi platform addresses this by providing a bare-bones framework, the OSGi
framework, to which services can be added a la carte. For example, if you need a web
services stack, you can install it; otherwise, it’s not present. The OSGi platform can be
customized to be as lightweight or as complex as needed. Furthermore, this flexibility
shows in different ways; for example, being able to install features dynamically means
that the lifecycle of new features provided by software vendors can be shortened. You
don’t need to wait a year or two for the next version of your application servers;
instead, you can download and install new enterprise features by themselves as soon as
they become available.

O0SGi allows for portability

Java Enterprise Edition and some of the other enterprise platforms are standardized.
This means that in theory you should be able to move a JEE application from one JEE
application server to another, albeit hinging on the fact that you must use only stan-
dard APIs and no vendor extensions. This capability of being able to host an applica-
tion on a different vendor’s application server is called application portability.

Yet, there’s another level of portability, not always mentioned, which is that of ven-
dors’ features themselves. For example, wouldn’t it be nice to be able to use a vendor’s
JMS implementation with another vendor’s web services stack in a single container?
Why would you want to do this? Among other reasons, here are the three main ones:
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= It allows you to pick and choose the best-of-breed implementations of different
features across all vendors. For example, one vendor might be known for its
messaging implementation, whereas another might have more experience with
persistence service.

= It allows you to make use of new features that may be available only from certain
vendors.

= Being able to move a particular feature to a different container means that you
can use vendor extensions and still achieve application portability, because you
can migrate the container’s features alongside the application.

So, whereas most enterprise platforms try to standardize their entire APIs as a single
unit, OSGi standardizes the APIs piecemeal, in modules, allowing the vendors to pro-
vide smaller pieces and the developers to select and reuse the pieces they find to be
better.

OSGi also has another major advantage over other standards such as the JEE speci-
fication: simplicity. As you’ll see, you can create an OSGi-compliant Java module by
adding a few lines to a Java’s MANIFEST.MF file. Conversely, a JEE-compliant module
needs several JEE configuration files, annotations, and Java classes that implement
technology-specific Java interfaces. Simplicity plays well with standardization. Vendors
are more apt to invest in standardization if the cost isn’t prohibitive. Take a look at the
Apache Software Foundation projects at http://www.apache.org/. You’ll notice that
several projects, such as Derby, have already been made into OSGi modules. Would
this have happened if the process of making a library into an OSGi module was costly?
I doubt it.

So far we’ve looked at four benefits of using OSGi. In the next section, we’ll sum
these up in one practical example.

Building blocks: the essence of OSGi

Let’s reconsider the location-specific advertisement application of section 1.2.1.
There are several features or services you could add to it:

= You could persist the selections of the promotions preferred by the mobile cli-
ent, which later could be used for data mining.

= You could inform the correspondent of the promotion (for example, the store)
that the mobile client has received the promotion and spent more than some
considerable amount of time looking at it, perhaps through the use of an event-
dispatching service.

= You could provide a mechanism that allows configuring of the application.

Figure 1.9 depicts the advertisement application and the services it uses.

Put simply, the most important thing to learn in this chapter is that the OSGi plat-
form provides you with the means to quickly, efficiently, and easily build applications
just by putting together building blocks. OSGi allows you to use and integrate building
blocks that are being provided by different vendors, unknown to them. As you'll see,
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Advertisement
application

Figure 1.9

Persistence Event dispatcher Configuration Application makes
use of enterprise-based
building blocks

you can even replace a building block dynamically, if a newer, better version is avail-
able from the same vendor or from a different vendor.

In this book, you’ll learn how to use OSGi to create modular enterprise-grade
applications by reusing infrastructure-based building blocks. You’ll also learn how to
perform the role of a building block vendor, providing your own reusable infrastruc-
ture services.

Collectively, all of these benefits have triggered the dissemination of public librar-
ies of features—repositories of OSGi modules. We’ll go through a list of such reposito-
ries in the next section.

Players
A multitude of vendors have implemented some aspect of the OSGi Service Platform,
be it just the framework or selected services. This is no doubt a testament to OSGi’s
simplicity and its modularization.

Some of the most commonly used implementations of OSGi frameworks are these:

= Eclipse Equinox: http://www.eclipse.org/equinox/
= Apache Felix: http://felix.apache.org/site/index.html
= Knopflerfish: http://www.knopflerfish.org/

Most of these framework vendors also publish a public repository of services. For
example, the following URLs point to these different vendors’ repositories:

= Felix Repository: http://felix.apache.org/obr/releases.xml
= Knopflerfish Repository: http://www.knopflerfish.org/repo/repository.xml

In addition, several new projects have been created to tackle the implementation of
the Enterprise OSGi. The goal is to allow developers to build enterprise applications
using standard Enterprise OSGi services and the framework implementation of their
choosing. Following are two projects that are working on implementing the Enter-
prise OSGi:

= Eclipse Gemini: http://www.eclipse.org/proposals/gemini/
» Apache Aries: http://incubator.apache.org/aries/
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Finally, diverse development platforms, which have distinct goals, are using OSGi
internally to implement their solutions. Some of these completely hide OSGi, whereas
some do actually expose OSGi in some form or other. For example, a common expo-
sure is to treat the OSGi module as the deployment unit of their platforms. Regardless,
here are some examples of development platforms that are OSGi based:

= IBM WebSphere Application Server

® Oracle (formerly Sun) GlassFish Application Server
» Eclipse Virgo (SpringSource dm Server)

= JBoss Application Server

= Apache Camel

= Apache Sling

= Apache ServiceMix

= Apache Karaf

This is a reasonable number, especially if you consider that OSGi is still an emerging
technology. Furthermore, because you can mix and match the components from dif-
ferent vendors, the overall gains are even larger! For example, you can use the Felix
OSGi framework with the Eclipse service implementations and perhaps implement a
few services of your own along the way.

By now, you’re probably convinced and excited to use OSGi, but does this mean
you need to start from scratch? We’ll tackle this issue in the next section.

Are we starting from scratch?

If you’re going to develop to the OSGi platform, does it mean that you need to drop
your existing development platforms, such as JEE, and learn a new technology from
scratch yet again? Or, even more important, can you leverage code from any of your
existing enterprise applications?

Fortunately, the OSGi platform builds heavily upon JEE. As you’ll see, there’ll be
several cases where we use, in some form or other, existing specifications defined by
JEE, just in a slightly more modularized and isolated manner. This means that you’re
able to use the skill sets you learned in the past.

In addition, because existing JEE applications have been coded to APIs that also
exist in the OSGi platform, you can move over some of the code from JEE containers
to OSGi containers; however, this isn’t always possible, and even when it is possible,
some rewriting may be needed.

Finally, the reverse is also true; you should be able to migrate OSGi applications to
JEE in some form. Furthermore, there’s an even more appealing option in this case,
where OSGi applications can be hosted in existing JEE application servers. This is done
by hosting the full OSGi framework on top of JEE, and it’s possible because OSGi is,
after all, lightweight and modular.

As you’ll see, the benefits of using OSGi are numerous, but in the end it all hinges
on the fact that OSGi allows you to modularize both the static as well as the dynamic
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structure of a program in a productive and efficient form. You may point out that the
concept of modularization has been used in software engineering for decades, so why
is this any different now? The difference is that OSGi allows you to apply modulariza-
tion in a systematic form to software systems at their very foundation, which was never
attempted before.

Summary

Development platforms consist of an application framework and a supporting run-
time environment. The Java platform, with the JDK and JRE, is one example of a devel-
opment platform. Enterprise platforms, such as Java Enterprise Edition (JEE), add
enterprise features to the platform.

The OSGi Service Platform provides a dynamic Java module system for Java. It
allows Java code to be modularized and to be managed as services. The OSGi Service
Platform consists of the OSGi framework and the OSGi services. The OSGi Service Plat-
form Enterprise Specification (Enterprise OSGi) was created to support enterprise use
cases. It defines a collection of OSGi services that can be used together for enterprise
features.

OSGi provides the means to achieve modularization, which helps decrease and
manage the complexity of large systems. OSGi provides a native extensibility mecha-
nism through the use of services. Finally, a consortium of several large companies is
driving the OSGi specifications, hence aiding with its adoption as a standard.

In the next chapter, we’ll drill down into the OSGi framework in detail. In chapter 3,
we’ll employ what you’ve learned so far to build your first OSGi-powered application.
But this application will lack several useful features, such as persistence. Following up
on this, we’ll take an in-depth look into how we can use configuration, event handling,
persistence, RMI, transactions, naming and directory services, and management to
develop full-fledged carrier-grade OSGi solutions.

Finally, you must keep in mind that the main purpose of OSGi is to provide you
with an efficient framework for creating and integrating software building blocks.
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