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The routing engine uses routes as specifications for where messages are routed.
Routes are defined using one of Camel’s domain-specific languages (DSLs). Proces-
sors are used to transform and manipulate messages during routing and also to
implement all the EIP patterns, which have corresponding keywords in the DSL lan-
guages. Components are the extension points in Camel for adding connectivity to
other systems. To expose these systems to the rest of Camel, components provide an
endpoint interface.

 With that high-level view out of the way, let’s take a closer look at the individual
concepts in figure 1.6.

1.4.2 Camel concepts

Figure 1.6 revealed many new concepts, so let’s take some time to go over them one by
one. We’ll start with the CamelContext, which is Camel’s runtime.

CAMELCONTEXT

You may have guessed that the Camel-
Context is a container of sorts, judging
from figure 1.6. You can think of it as
Camel’s runtime system, which keeps
all the pieces together. 

 Figure 1.7 shows the most notable
services that the CamelContext keeps
together.

 As you can see from figure 1.7, there
are a lot of services for the Camel-
Context to keep track of. These are
described in table 1.1.

 The details of each of these services will be discussed throughout the book. Let’s
now take a look at routes and Camel’s routing engine.

Table 1.1 The services that the CamelContext provides

Service Description

Components Contains the components used. Camel is capable of loading components on the fly 
either by autodiscovery on the classpath or when a new bundle is activated in an OSGi 
container. In chapter 7 we’ll discuss components in more detail.

Endpoints Contains the endpoints that have been created.

Routes Contains the routes that have been added. We’ll cover routes in chapter 2.

Type 
converters

Contains the loaded type converters. Camel has a mechanism that allows you to manu-
ally or automatically convert from one type to another. Type converters are covered in 
chapter 3.

Data formats Contains the loaded data formats. Data formats are covered in chapter 3.

Components

CamelContext

Endpoints Routes

Type
converters

Registry

Data formats

Languages

Figure 1.7 The CamelContext provides 
access to many useful services, the most notable 
being components, type converters, a registry, 
endpoints, routes, data formats, and languages.
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ROUTING ENGINE

Camel’s routing engine is what actually moves messages under the hood. This engine
isn’t exposed to the developer, but you should be aware that it’s there and that it does
all the heavy lifting, ensuring that messages are routed properly.

ROUTES

Routes are obviously a core abstraction for Camel. The simplest way to define a route
is as a chain of processors. There are many reasons for using routers in messaging appli-
cations. By decoupling clients from servers, and producers from consumers, routes can

■ Decide dynamically what server a client will invoke
■ Provide a flexible way to add extra processing
■ Allow for clients and servers to be developed independently
■ Allow for clients of servers to be stubbed out (using mocks) for testing purposes
■ Foster better design practices by connecting disparate systems that do one

thing well
■ Enhance features and functionality of some systems (such as message brokers

and ESBs)

Each route in Camel has a unique identifier that’s used for logging, debugging, moni-
toring, and starting and stopping routes. Routes also have exactly one input source for
messages, so they’re effectively tied to an input endpoint. 

 To define a route, a DSL is used.

DOMAIN-SPECIFIC LANGUAGE (DSL)

To wire processors and endpoints together to form routes, Camel defines a DSL. The
term DSL is used a bit loosely here. In Camel, DSL means a fluent Java API that con-
tains methods named for EIP terms. 

 Consider this example:

from("file:data/inbox")
    .filter().xpath("/order[not(@test)]")
    .to("jms:queue:order")

Here, in a single Java statement, you define a route that consumes files from a file end-
point. Messages are then routed to the filter EIP, which will use an XPath predicate to

Registry Contains a registry that allows you to look up beans. By default, this will be a JNDI registry. 
If you’re using Camel from Spring, this will be the Spring ApplicationContext. It can 
also be an OSGi registry if you use Camel in an OSGi container. We’ll cover registries in 
chapter 4.

Languages Contains the loaded languages. Camel allows you to use many different languages to 
create expressions. You’ll get a glimpse of the XPath language in action when we cover 
the DSL. A complete reference to Camel’s own Simple expression language is available 
in appendix A.

Table 1.1 The services that the CamelContext provides (continued)

Service Description
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test whether the message is a test order or not. If a message passes the test, it’s for-
warded to the JMS endpoint. Messages failing the filter test will be dropped.

 Camel provides multiple DSL languages, so you could define the same route using
the Spring DSL, like this:

<route>
  <from uri="file:data/inbox"/>
  <filter>
    <xpath>/order[not(@test)]</xpath>
    <to uri="jms:queue:order"/>
  </filter>
</route>

The DSLs provide a nice abstraction for Camel users to build applications with. Under
the hood, though, a route is actually composed of a graph of processors. Let’s take a
moment to see what a processor really is.

PROCESSOR

The processor is a core Camel concept that represents a node capable of using, creat-
ing, or modifying an incoming exchange. During routing, exchanges flow from one
processor to another; as such, you can think of a route as a graph having specialized
processors as the nodes, and lines that connect the output of one processor to the
input of another. Many of the processors are implementations of EIPs, but one could
easily implement their own custom processor and insert it into a route.

 So how do exchanges get in or out of this processor graph? To find out, we’ll need
to look at both components and endpoints.

COMPONENT

Components are the main extension point in Camel. To date, there are over 80 com-
ponents in the Camel ecosystem that range in function from data transports, to DSLs,
data formats, and so on. You can even create your own components for Camel—we’ll
discuss this in chapter 11.

 From a programming point of view, components are fairly simple: they’re associ-
ated with a name that’s used in a URI, and they act as a factory of endpoints. For exam-
ple, a FileComponent is referred to by file in a URI, and it creates FileEndpoints.
The endpoint is perhaps an even more fundamental concept in Camel.

ENDPOINT

An endpoint is the Camel abstraction that models the end of a channel through
which a system can send or receive messages. This is illustrated in figure 1.8.

`
Data Message 

endpoint

Sender 
application

`

Receiver 
application

Message 
endpoint

Data
Message Channel

Figure 1.8
An endpoint acts as 
a neutral interface 
allowing systems 
to integrate.
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In Camel, you configure endpoints using URIs,
such as file:data/inbox?delay=5000, and you
also refer to endpoints this way. At runtime,
Camel will look up an endpoint based on the URI
notation. Figure 1.9 shows how this works.

 The scheme B denotes which Camel compo-
nent handles that type of endpoint. In this case,
the scheme of file selects the FileComponent.
The FileComponent then works as a factory creat-
ing the FileEndpoint based on the remaining parts of the URI. The context path data/
inbox C tells the FileComponent that the starting folder is data/inbox. The option,
delay=5000 D indicates that files should be polled at a 5 second interval.

 There’s more to an endpoint than meets the eye. Figure 1.10 shows how an end-
point works together with an exchange, producers, and consumers.

 At first glance, figure 1.10 may seem a bit overwhelming, but it will all make sense
in a few minutes. In a nutshell, an endpoint acts as a factory for creating consumers
and producers that are capable of receiving and sending messages to a particular end-
point. We didn’t mention producers or consumers in the high-level view of Camel in
figure 1.6, but they’re important concepts. We’ll go over them next.

PRODUCER

A producer is the Camel abstraction that
refers to an entity capable of creating and
sending a message to an endpoint. Fig-
ure 1.10 illustrates where the producer fits
in with other Camel concepts.

 When a message needs to be sent to an
endpoint, the producer will create an
exchange and populate it with data compat-
ible with that particular endpoint. For
example, a FileProducer will write the mes-
sage body to a file. A JmsProducer, on the
other hand, will map the Camel message to
a javax.jms.Message before sending it to a
JMS destination. This is an important fea-
ture in Camel, because it hides the com-
plexity of interacting with particular
transports. All you need to do is route a mes-
sage to an endpoint, and the producer does
the heavy lifting.

file:data/inbox?delay=5000

Scheme Context path Options

B C D

Figure 1.9 Endpoint URIs are divided 
into three parts: a scheme, a context 
path, and options.

Endpoint Exchange
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Figure 1.10 How endpoints work with 
producers, consumers, and an exchange
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CONSUMER

A consumer is the service that receives messages produced by a producer, wraps them
in an exchange, and sends them to be processed. Consumers are the source of the
exchanges being routed in Camel.

 Looking back at figure 1.10, we can see where the consumer fits in with other
Camel concepts. To create a new exchange, a consumer will use the endpoint that
wraps the payload being consumed. A processor is then used to initiate the routing of
the exchange in Camel using the routing engine.

 In Camel there are two kinds of consumers: event-driven consumers and polling
consumers. The differences between these consumers are important, because they
help solve different problems.

EVENT-DRIVEN CONSUMER

The most familiar consumer is probably
the event-driven consumer, which is
illustrated in figure 1.11.

 This kind of consumer is mostly
associated with client-server architec-
tures and web services. It’s also referred
to as an asynchronous receiver in the EIP
world. An event-driven consumer listens
on a particular messaging channel, usu-
ally a TCP/IP port or a JMS queue, and waits for a client to send messages to it. When a
message arrives, the consumer wakes up and takes the message for processing.

POLLING CONSUMER

The other kind of consumer is the poll-
ing consumer illustrated in figure 1.12.

 In contrast to the event-driven con-
sumer, the polling consumer actively
goes and fetches messages from a partic-
ular source, such as an FTP server. The
polling consumer is also known as a syn-
chronous receiver in EIP lingo, because it
won’t poll for more messages until it has finished processing the current message. A com-
mon flavor of the polling consumer is the scheduled polling consumer, which polls at
scheduled intervals. File, FTP, and email transports all use scheduled polling consumers.

 We’ve now covered all of Camel’s core concepts. With this new knowledge, you can
revisit your first Camel ride and see what’s really happening.

1.5 Your first Camel ride, revisited
Recall that in your first Camel ride (section 1.2.2), you read files from one directory
(data/inbox) and wrote the results to another directory (data/outbox). Now that you
know the core Camel concepts, you can put this example in perspective. 

Sender

`

Event-driven 
consumerMessage

`

Receiver

Figure 1.11 An event-driven consumer waits idle 
until a message arrives, at which point it wakes up 
and consumes the message.

Sender

`

Polling 
consumerMessage

Receiver

`

Figure 1.12 A polling consumer actively checks 
for new messages.
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 Take another look at the Camel application.

public class FileCopierWithCamel {
    public static void main(String args[]) throws Exception {
        CamelContext context = new DefaultCamelContext();
        context.addRoutes(new RouteBuilder() {
            public void configure() {
                from("file:data/inbox?noop=true")        
                    .to("file:data/outbox");             
            }
        });
        context.start();                         

        Thread.sleep(10000);

        context.stop();
    }
}

In this example, you first create a CamelContext, which is the Camel runtime. You
then add the routing logic using a RouteBuilder and the Java DSL B. By using the
DSL, you can cleanly and concisely let Camel instantiate components, endpoints, con-
sumers, producers, and so on. All you have to focus on is defining the routes that mat-
ter for your integration projects. Under the hood, though, Camel is accessing the
FileComponent, and using it as a factory to create the endpoint and its producer. The
same FileComponent is used to create the consumer side as well.

1.6 Summary
In this chapter you met Camel. You saw how Camel simplifies integration by relying
on known EIPs. You also saw Camel’s DSL, which aims to make Camel code self docu-
menting and keeps developers focused on what the glue code does, not how it does it.

 We covered Camel’s main features, what Camel is and isn’t, and where it can be
used. We looked at how Camel provides abstractions and an API that work over a large
range of protocols and data formats.

 At this point, you should have a good understanding of what Camel does and what
the concepts behind Camel are. Soon you’ll be able to confidently browse Camel
applications and get a good idea of what they do.

 In the rest of the book, we’ll explore Camel’s features and give you practical solu-
tions you can apply in everyday integration scenarios. We’ll also explain what’s going
on under Camel’s tough skin. To make sure that you get the main concepts from each
chapter, from now on we’ll present you with a number of best practices and key points
in the summary.  

 In the next chapter, we’ll investigate routing, which is an essential feature and a
fun one to learn.

 

Listing 1.4 Routing files from one folder to another with Apache Camel

B Java DSL 
route






