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Preface

Thisisuser guidefor Jersey 2.22. We aretrying to keep it up to date aswe add new features. When reading
the user guide, please consult also our Jersey APl documentation [https.//jersey.java.net/apidocs/2.22/
jerseylindex.html] as an additional source of information about Jersey features and API.

If you would like to contribute to the guide or have questions on things not covered in our docs, please
contact us atusers@jersey.java.net [mailto:users@jersey.java.net]. Similarly, in case you spot any errors
in the Jersey documentation, please report them by filing a new issue in our Jersey JRA Issue Tracker
[http://java.net/jira/lbrowse/ JERSEY] under docs component. Please make sure to specify the version of
the Jersey User Guide where the error has been spotted by selecting the proper value for the Af f ect ed
Ver si on field.

Text formatting conventions

First mention of any Jersey and JAX-RS APl component in a section links to the APl documentation of
the referenced component. Any sub-segquent mentions of the component in the same chapter are rendered
using anonospaced font.

Emphasised font is used to a call attention to a newly introduce concept, when it first occursin the text.

In some of the code listings, certain lines are too long to be displayed on one line for the available page
width. In such case, the lines that exceed the available page width are broken up into multiple lines using
a'\' attheend of each line to indicate that a break has been introduced to fit the line in the page. For
example:

This is an overly long line that \
m ght not fit the avail able page \
width and had to be broken into \
nmul tiple lines.

This line fits the page wi dth.
Should read as:

This is an overly long line that mght not fit the avail able page width and had to

This line fits the page wi dth.

XVi
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Chapter 1. Getting Started

This chapter provides a quick introduction on how to get started building RESTful services using Jersey.
The example described here usesthe lightweight Grizzly HTTP server. At the end of this chapter you will
see how to implement equivalent functionality as a JavaEE web application you can deploy on any servlet
container supporting Servlet 2.5 and higher.

1.1. Creating a New Project from Maven
Archetype

Jersey project is built using Apache Maven [http://maven.apache.org/] software project build and
management tool. All modules produced as part of Jersey project build are pushed to the Central Maven
Repository [http://search.maven.org/]. Thereforeit isvery convenient to work with Jersey for any Maven-
based project as all the released (non-SNAPSHOT) Jersey dependencies are readily available without a
need to configure a special maven repository to consume the Jersey modules.

Note

In case you want to depend on the latest SNAPSHOT versions of Jersey modules, the following
repository configuration needs to be added to your Maven project pom:

<repository>
<i d>snapshot -reposi tory.java. net</id>
<nanme>Java. net Snapshot Repository for Maven</nane>
<url >https:// maven.java. net/content/repositories/snapshots/</url>
<l ayout >def aul t </ | ayout >
</repository>

Since starting from a Maven project is the most convenient way for working with Jersey, let's now have
alook at this approach. We will now create a new Jersey project that runs on top of a Grizzly [http://
grizzly java.net/] container. We will use aJersey-provided maven archetype. To create the project, execute
the following Maven command in the directory where the new project should reside:

nmvn ar chetype: generate -DarchetypeArtifactld=jersey-quickstart-grizzly2 \

- Dar chet ypeG oupl d=or g. gl assfi sh. jersey. archetypes -Di nteracti veMbde=fal se \
- Dgr oupl d=com exanpl e -Dartifactl| d=si npl e-servi ce - Dpackage=com exanpl e \

- Dar chet ypeVer si on=2. 22

Feel free to adjust the gr oupl d, package and/or arti f act | d of your new project. Alternatively,
you can change it by updating the new project pom.xml once it gets generated.

1.2. Exploring the Newly Created Project

Oncethe project generation from a Jersey maven archetypeis successfully finished, you should seethe new
si npl e- servi ce project directory created in your current location. The directory contains a standard
Maven project structure:

Project build and management configuration is described in the pom xm located in the project root
directory.
Project sources are located under sr ¢/ nai n/ j ava.
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Project test sources are located under src/ t est/j ava.

There are 2 classes in the project source directory in the com exanpl e package. The Mai n class is
responsiblefor bootstrapping the Grizzly container aswell as configuring and deploying the project's JAX -
RS application to the container. Another class in the same package is MyResour ce class, that contains
implementation of asimple JAX-RS resource. It looks like this:

1 package com exanpl e;

2

3 inport javax.ws.rs.CET;

4 inmport javax.ws.rs. Path;

5 inport javax.ws.rs.Produces;

6 inport javax.ws.rs.core.MdiaType;

7

8 /**

9 * Root resource (exposed at "myresource" path)
10 */

11 @&ath("nyresource")
12 public class MyResource {

13

14 [**

15 * Met hod handling HTTP GET requests. The returned object will be sent
16 * to the client as "text/plain" nedia type.

17 *

18 * @eturn String that will be returned as a text/plain response.
19 */

20 @ET

21 @°r oduces( Medi aType. TEXT_PLAI N)

22 public String getlt() {

23 return "Got it!";

24 }

25}

A JAX-RSresourceisan annotated POJO that provides so-called resource methods that are able to handle
HTTP requestsfor URI pathsthat the resource is bound to. See Chapter 3, JAX-RS Application, Resources
and Sub-Resources for a complete guide to JAX-RS resources. In our case, the resource exposes asingle
resource method that is able to handle HTTP GET requests, is bound to / nyr esour ce URI path and
can produce responses with response message content representedin " t ext / pl ai n" mediatype. Inthis
version, theresourcereturnsthesame” Got i t!" responseto all client requests.

The last piece of code that has been generated in this skeleton project isaMyResour ceTest unit test
classthat is located in the same com exanpl e package as the MyResour ce class, however, this unit
test classisplaced into the maven project test sourcedirectory sr ¢/ t est / j ava (certain code comments
and JUnit imports have been excluded for brevity):

1 package com exanpl e;
2
3 inmport javax.ws.rs.client.Cient;
4 inport javax.ws.rs.client.dientBuil der;
5 inmport javax.ws.rs.client.WbTarget;
6
7 inmport org.glassfish.grizzly.http.server. HtpServer;
8
9
10
11 public class MyResourceTest {
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12

13 private HtpServer server;

14 private WebTarget target;

15

16 @Bef or e

17 public void setUp() throws Exception {

18 server = Main.startServer();

19

20 Client ¢ = CientBuilder.newCient();
21 target = c.target(Min.BASE_URl);

22 }

23

24 @\t er

25 public void tearDown() throws Exception {
26 server.stop();

27 }

28

29 [**

30 * Test to see that the nmessage "Got it!" is sent in the response.
31 */

32 @rest

33 public void testGetlt() {

34 String responseMsg = target.path("mresource").request().get(String.cl
35 assert Equal s("Got it!", responseMsg);
36 }

37}

In thisunit test, a Grizzly container isfirst started and server application is deployed in the test set Up()

method by a static call to Mai n. st art Server (). Next, a JAX-RS client components are created in
the same test set-up method. First anew JAX-RS client instance ¢ is built and then a JAX-RS web target
component pointing to the context root of our application deployed at ht t p: / /| ocal host : 8080/

nyapp/ (avalueof Mai n. BASE_URI constant) isstoredinto at ar get field of the unit test class. This
field isthen used in the actual unit test method (t est Get It () ).

Inthet est Get | t () method afluent JAX-RS Client API isused to connect to and send aHTTP GET
request to the MyResour ce JAX-RS resource class listening on / myr esour ce URI. As part of the
same fluent JAX-RS APl method invocation chain, a response is read as a Java St r i ng type. On the
second line in the test method, the response content string returned from the server is compared with
the expected phrase in the test assertion. To learn more about using JAX-RS Client AP, please see the
Chapter 5, Client API chapter.

1.3. Running the Project

Now that we have seen the content of the project, let's try to test-run it. To do this, we need to invoke
following command on the command line:

mvn cl ean test

This will compile the project and run the project unit tests. We should see a similar output that informs
about a successful build once the build is finished:

Results :

Tests run: 1, Failures: 0, Errors: 0, Skipped: 0
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[INFQ Total tine: 34.527s
[INFQ Finished at: Sun May 26 19:26:24 CEST 2013
[INFQ Final Menory: 17M 490M

Now that we have verified that the project compiles and that the unit test passes, we can execute the
application in a standalone mode. To do this, run the following maven command:

n/n exec:java
The application starts and you should soon see the following notification in your console;

May 26, 2013 8:08:45 PMorg. gl assfish.grizzly.http.server. NetworkLi stener start
INFO Started |istener bound to [l ocal host: 8080]

May 26, 2013 8:08:45 PMorg. gl assfish.grizzly.http.server. HtpServer start

INFO [HttpServer] Started.

Jersey app started with WADL avail able at http://1ocal host: 8080/ myapp/ application.
Hit enter to stop it...

Thisinforms you that the application has been started and it's WADL descriptor isavailableat ht t p: / /
| ocal host : 8080/ nyapp/ appl i cati on. wadl URL. You can retrieve the WADL content by
executingacurl http://1 ocal host: 8080/ nyapp/ appl i cati on. wadl command in your
console or by typing the WADL URL into your favorite browser. Y ou should get back an XML document
in describing your deployed RESTful application in a WADL format. To learn more about working with
WADL, check the Chapter 17, WADL Support chapter.

The last thing we should try before concluding this section is to see if we can communicate with our
resource deployed at / myr esour ce path. We can again either type the resource URL in the browser
orwecanusecurl :

$ curl http://1ocal host: 8080/ nyapp/ myresource
Got it!

Aswe can see, the cur | command returned with the Got i t ! message that was sent by our resource.
We can also ask cur | to provide more information about the response, for example we can let it display
all response headers by using the - i switch:

curl -i http://Iocal host: 8080/ nyapp/ myresource
HTTP/ 1.1 200 XK

Content - Type: text/plain

Date: Sun, 26 May 2013 18:27:19 GVI
Content-Length: 7

Got it!

Here we see the whole content of the response message that our Jersey/JAX-RS application returned,
including all the HTTP headers. Notice the Cont ent - Type: text/ pl ai n header that was derived
from the value of @Produces [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Produces.html]
annotation attached to the MyResour ce class.

In case you want to see even more details about the communication between our cur | client and our
resource running on Jersey in a Grizzly 1/0 container, feel free to try other various options and switches
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thatcur | provides. For example, thislast command will makecur | output alot of additional information
about the whole communication:

&

curl -v http://Iocal host: 8080/ nyapp/ nyresource
About to connect() to | ocal host port 8080 (#0)
Trying ::1...
Connection refused
Trying 127.0.0.1...
connect ed
Connected to | ocal host (127.0.0.1) port 8080 (#0)
GET / myapp/ nmyresource HITP/ 1.1
User-Agent: curl/7.25.0 (x86_64-apple-darwinll.3.0) libcurl/7.25.0 OpenSSL/1.0.1
Host: | ocal host: 8080
Accept: */*

E o S I

HTTP/ 1.1 200 X

Content - Type: text/plain

Date: Sun, 26 May 2013 18:29:18 GVI
Content-Length: 7

*N NN NNV VV VYV

Connection #0 to host |ocal host |eft intact
Cot it!* C osing connection #0

1.4. Creating a JavaEE Web Application

To create a Web Application that can be packaged as WAR and deployed in a Servlet container follow
asimilar process to the one described in Section 1.1, “Creating a New Project from Maven Archetype’.
In addition to the Grizzly-based archetype, Jersey provides also a Maven archetype for creating web
application skeletons. To create the new web application skeleton project, execute the following Maven
command in the directory where the new project should reside:

nmvn archetype: generate -DarchetypeArtifactld=jersey-quickstart-webapp \
- Dar chet ypeG oupl d=or g. gl assfi sh.jersey. archetypes -DinteractiveM
- Dgr oupl d=com exanpl e -Dartifactl d=si npl e-servi ce-webapp - Dpackage
- Dar chet ypeVer si on=2. 22

As with the Grizzly based project, feel free to adjust the gr oupl d, package and/or arti f act | d of
your new web application project. Alternatively, you can changeit by updating the new project pom xni
once it gets generated.

Oncethe project generation from a Jersey maven archetypeis successfully finished, you should seethe new
si npl e- servi ce- webapp project directory created in your current location. The directory containsa
standard Maven project structure, similar tothesi npl e- ser vi ce project content we have seen earlier,
except it is extended with an additional web application specific content:

Project build and management configuration is described in the pom xm located in the project root
directory.

Project sources are located under sr ¢/ nai n/ j ava.

Project resources are located under sr ¢/ mai n/ r esour ces.

Project web application files are located under sr ¢/ mai n/ webapp.

The project contains the same MyResouce JAX-RS resource class. It does not contain any unit tests as
well asit does not contain a Mai n class that was used to setup Grizzly container in the previous project.
Instead, it contains the standard Java EE web application web. xm deployment descriptor under sr ¢/
mai n/ webapp/ VEEB- | NF. The last component in the project isan i ndex. j sp page that servesasa
client for the MyResour ce resource class that is packaged and deployed with the application.
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To compile and package the application into a WAR, invoke the following maven command in your
console:

nmvn cl ean package
A successful build output will produce an output similar to the one below:

Resul ts :

Tests run: 0, Failures: 0, Errors: 0, Skipped: 0

[ 1 NFO

[INFQ --- maven-war-plugin:2.1.1:war (default-war) @ sinple-service-webapp ---

[ NFQ Packagi ng webapp

[INFQ Assenbling webapp [sinple-service-webapp] in [.../sinple-service-webapp/tar
[INFQ Processing war project

[NFQ Copyi ng webapp resources [.../sinple-service-webapp/src/min/webapp]

[INFQ Webapp assenbled in [75 nsecs]

[INFQ Building war: .../sinple-service-webapp/target/sinple-service-webapp. war
[INFQ WVEB-1 NF/ web.xm already added, skipping

N SO I
[INFQ BU LD SUCCESS

N SO I

[INFQ Total tine: 9.067s

[INFQ Finished at: Sun May 26 21:07:44 CEST 2013

[INFQ Final Menory: 17M 490M

N SO I

Now you are ready to take the packaged WAR (located under ./t ar get/ si npl e-servi ce-
webapp. war ) and deploy it to a Servlet container of your choice.

I mportant

To deploy aJersey application, you will need a Servlet container that supports Servlet 2.5 or later.
For full set of advanced features (such as JAX-RS 2.0 Async Support) you will need a Servlet
3.0 or later compliant container.

1.5. Creating a Web Application that can be
deployed on Heroku

To create aWeb Application that can be either packaged as WAR and deployed in a Servlet container or
that can be pushed and deployed on Heroku [https://www.heroku.com] the processis very similar to the
one described in Section 1.4, “Creating a JavaEE Web Application”. To create the new web application
skeleton project, execute the following Maven command in the directory where the new project should
reside:

nmvn ar chetype: generate -DarchetypeArtifactld=jersey-heroku-webapp \
- Dar chet ypeG oupl d=or g. gl assfi sh. jersey. archetypes -DinteractiveM
- Dgr oupl d=com exanpl e -Darti factl d=si npl e- her oku- webapp - Dpackage=
- Dar chet ypeVer si on=2. 22

Adjust thegr oupl d, package and/orar ti f act | d of your new web application project to your needs
or, alternatively, you can change it by updating the new project pom xm once it gets generated.
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Oncethe project generation from a Jersey maven archetypeis successfully finished, you should seethe new
si npl e- her oku- webapp project directory created in your current location. The directory contains a
standard Maven project structure:

Project build and management configuration is described in the pom xm located in the project root

directory.

Project sources are located under sr ¢/ nai n/ j ava.

Project resources are located under sr ¢/ mai n/ r esour ces.

Project web application files are located under sr ¢/ mai n/ webapp.

Project test-sources (based on JerseyTest [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
test/JerseyTest.html]) are located under src/ t est/j ava.

Heroku system properties (OpenJDK version) are defined insyst em properti es.

Lists of the processtypesin an application for Heroku isin Pr ocfi | e.

The project contains one JAX-RS resource class, MyResouce, and one resource method which returns
simple text message. To make sure the resource is properly tested there is also a end-to-end test-
case in MyResour ceTest (thetest is based on JerseyTest [https.//jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/test/Jersey Test.html] from our Chapter 25, Jersey Test Framework). Similarly to
si npl e- servi ce- webapp, the project contains the standard Java EE web application web. xm
deployment descriptor under sr ¢/ mai n/ webapp/ VEB- | NF sincethe goal isto deploy the application
in a Servlet container (the application will runin Jetty on Heroku).

To compile and package the application into a WAR, invoke the following maven command in your

console;

nvn cl ean package

A successful build output will produce an output similar to the one below:

Results :

Tests run: 1, Failures: 0, Errors: 0, Skipped: 0

[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ

--- maven-war-plugin: 2. 2: war (default-war) @ sinpl e-heroku-webapp ---
Packagi ng webapp

Assenbl i ng webapp [ si npl e- her oku-webapp] in [.../sinple-heroku-webapp/t
Processi ng war project

Copyi ng webapp resources [.../sinple-heroku-webapp/src/ mi n/webapp]
Webapp assenbled in [57 nsecs]

Bui |l di ng war: .../sinple-heroku-webapp/target/sinple-heroku-webapp. war
VEEB- | NF/ web. xml al ready added, ski pping

--- maven- dependency- pl ugi n: 2. 8: copy- dependenci es (copy-dependenci es) (
Copyi ng hk2-locator-2.2.0-b21.jar to .../sinple-heroku-webapp/target/de
Copying jetty-security-9.0.6.v20130930.jar to .../sinple-heroku-webapp/
Copyi ng asmal | -repackaged-2.2.0-b21.jar to .../sinple-heroku-webapp/ta
Copyi ng jersey-conmmon-2.5.jar to .../sinple-heroku-webapp/target/depend
Copying validation-api-1.1.0.Final.jar to .../sinple-heroku-webapp/targ
Copyi ng jetty-webapp-9.0.6.v20130930.jar to .../sinple-heroku-webapp/ta

Copyi ng jersey-container-servlet-2.5.jar to .../sinple-heroku-webapp/ta
Copying cglib-2.2.0-b21.jar to .../sinple-heroku-webapp/target/dependen
Copyi ng osgi-resource-locator-1.0.1.jar to .../sinple-heroku-webapp/tar

Copyi ng hk2-utils-2.2.0-b21.jar to .../sinple-heroku-webapp/target/depe
Copyi ng hk2-api-2.2.0-b21.jar to .../sinple-heroku-webapp/target/depend
Copying jetty-io-9.0.6.v20130930.jar to .../sinple-heroku-webapp/target
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1.5.1.

[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ
[ I NFQ

Copying jetty-server-9.0.6.v20130930.jar to .../sinple-heroku-webapp/ta
Copying jetty-util-9.0.6.v20130930.jar to .../sinple-heroku-webapp/targ
Copying jersey-client-2.5.jar to .../sinple-heroku-webapp/target/depend
Copying jetty-http-9.0.6.v20130930.jar to .../sinple-heroku-webapp/targ
Copyi ng guava-14.0.1.jar to .../sinple-heroku-webapp/target/dependency/
Copying jetty-xm-9.0.6.v20130930.jar to .../sinple-heroku-webapp/targe
Copying jersey-server-2.5.jar to .../sinple-heroku-webapp/target/depend
Copyi ng j ersey-container-servlet-core-2.5.jar to .../sinple-heroku-weba
Copying javax.ws.rs-api-2.0.jar to .../sinple-heroku-webapp/target/depe
Copying jetty-servlet-9.0.6.v20130930.jar to .../sinple-heroku-webapp/t
Copying javax.inject-2.2.0-b21.jar to .../sinple-heroku-webapp/target/d
Copyi ng javax.servlet-3.0.0.v201112011016.jar to .../sinpl e-heroku-weba
Copyi ng javax.annotation-api-1.2.jar to .../sinple-heroku-webapp/target

Total tinme: 4.401s
Fi ni shed at: Mn Dec 09 20:19:06 CET 2013
Fi nal Menory: 20M 246M

Now that you know everything went as expected you are ready to:

» make some changes in your project,

* takethe packaged WAR (located under . / t ar get / si npl e- ser vi ce- webapp. war ) and deploy
it to a Servlet container of your choice, or

» Section 1.5.1, “Deploy it on Heroku”

Tip

If you want to make some changes to your application you can run the application
locally by simply running mvn cl ean package jetty:run (which starts the
embedded Jetty server) or by j ava -cp target/cl asses:target/dependency/*
com exanpl e. her oku. Mai n (thisishow Jetty is started on Heroku).

Deploy it on Heroku

We won't go into details how to create an account on Heroku [https://www.heroku.com] and setup the
Her oku toolson your machine. Y ou can find alot of information in this article: Getting Started with Java
on Heroku [https://devcenter.heroku.com/articles/getting-started-with-java). Instead, we'll take a look at
the steps needed after your environment is ready.

Thefirst step isto create a Git repository from your project:

$git

init

Initialized enpty Gt repository in /.../sinple-heroku-webapp/.git/

Then, create a Heroku [https.//www.heroku.com] instance and add a remote reference to your Git

repository:

$ heroku create
Creating sinpl e-heroku-webapp... done, stack is cedar
htt p: // si npl e- her oku- webapp. her okuapp. comi | git @er oku. com si npl e- her oku- weba
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Gt renmote heroku added

Note

The name of theinstance is changed in the output to si npl e- her oku- webapp. Your will be
named moreliket r anqui | - basi n- 4744.

Add and commit filesto your Git repository:

$ git add src/ pomxm Procfile system properties

$ git commit

-a-m"initial commt"”

[master (root-commit) e2b58e3] initial conmt

7 files changed, 221 insertions(+)

create node 100644 Procfile

create node 100644 pom xm

create node 100644 src/ main/javal com exanpl e/ MyResour ce. j ava
create node 100644 src/ main/javal com exanpl e/ her oku/ Mai n. j ava
create node 100644 src/ mai n/ webapp/ V\EB- | NF/ web. xm

create node 100644 src/test/javal com exanpl e/ MyResour ceTest . java
create node 100644 system properties

Push changes to Heroku:

$ git push heroku master

Counti ng objects: 21, done.

Delta conpression using up to 8 threads.

Conpressi ng obj ects: 100% (11/11), done.

Witing objects: 100% (21/21), 3.73 KiB| O bytes/s, done.
Total 21 (delta 0), reused O (delta 0)

----- > Java app detected

----- > Installing OQpenJDK 1.7... done

----- > Installing Maven 3.0.3... done

----- > Installing settings.xnml ... done

----- > executing /app/tnp/cache/.maven/bin/nvn -B -Duser. hone=/tnp/ buil d_992cc

[INFQ Scanning for projects...

[ I NFO

N O I L P P
[ NFQ Buil di ng sinpl e-heroku-webapp 1. 0- SNAPSHOT

N O I L P P
[ I NFO

[INFQ --- maven-clean-plugin:2.4.1:clean (default-clean) @sinple-hero
[ I NFO

[INFQ --- maven-resources-plugin:2.4.3:resources (default-resources) (
[INFQ Using 'UTF-8' encoding to copy filtered resources.

[INFQ skip non existing resourcebDirectory /tnp/build _992cc747-26d6-480
[ I NFO

[INFQ --- maven-conpiler-plugin:2.5 1:conpile (default-compile) @sinp
[INFQ Compiling 2 source files to /tnp/build _992cc747-26d6-4800-bdbl-a
[ I NFO

[INFQ --- maven-resources-plugin:2.4.3:testResources (default-testReso
[INFQ Using 'UTF-8' encoding to copy filtered resources.

[INFQ skip non existing resourcebDirectory /tnp/build _992cc747-26d6-480
[ I NFO
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[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO
[ I NFO

--- maven-conpiler-plugin:2.5. 1:testConpil e (default-testConpile
Conmpiling 1 source file to /tnp/build _992cc747-26d6-4800-bdbl-ad

--- maven-surefire-plugin:2.7.2:test (default-test) @sinple-her
Tests are skipped.

--- maven-war-plugin:2.1. 1:war (default-war) @ sinple-heroku-web
Packagi ng webapp

Assenbl i ng webapp [ si npl e- her oku-webapp] in [/tnp/buil d_992cc747
Processi ng war project

Copyi ng webapp resources [/tnp/buil d_992cc747-26d6-4800-bdbl- add
Webapp assenbled in [88 nsecs]

Bui |l ding war: /tnp/build 992cc747-26d6-4800- bdbl-add47b9583cd/t a
VEEB- | NF/ web. xml al ready added, ski pping

--- maven- dependency- pl ugi n: 2. 1: copy- dependenci es (copy-dependen
Copyi ng guava-14.0.1.jar to /tnp/ build_992cc747-26d6-4800-bdbl-a
Copyi ng javax. annotation-api-1.2.jar to /tnp/build_992cc747-26d6
Copying validation-api-1.1.0.Final.jar to /tnp/build_992cc747-26
Copying javax.ws.rs-api-2.0.jar to /tnp/build_992cc747-26d6-4800
Copying jetty-http-9.0.6.v20130930.jar to /tnp/build_992cc747-26
Copying jetty-io-9.0.6.v20130930.jar to /tnp/build_992cc747-26d6
Copying jetty-security-9.0.6.v20130930.jar to /tnp/build_992cc74
Copying jetty-server-9.0.6.v20130930.jar to /tnp/build_992cc747-
Copying jetty-servlet-9.0.6.v20130930.jar to /tnp/build_992cc747
Copying jetty-util-9.0.6.v20130930.jar to /tnp/build_992cc747-26
Copyi ng jetty-webapp-9.0.6.v20130930.jar to /tnp/build_992cc747-
Copying jetty-xm-9.0.6.v20130930.jar to /tnp/build_992cc747-26d
Copyi ng j avax.servlet-3.0.0.v201112011016.jar to /tnp/build_992c
Copyi ng hk2-api-2.2.0-b21.jar to /tnp/build_992cc747-26d6-4800-b
Copyi ng hk2-locator-2.2.0-b21.jar to /tnp/build_992cc747-26d6-48
Copyi ng hk2-utils-2.2.0-b21.jar to /tnp/build_992cc747-26d6-4800
Copyi ng osgi-resource-locator-1.0.1.jar to /tnp/build_992cc747-2
Copyi ng asmal | -repackaged-2.2.0-b21.jar to /tnp/build_992cc747-
Copying cglib-2.2.0-b21.jar to /tnp/build_992cc747-26d6-4800- bdb
Copying javax.inject-2.2.0-b21.jar to /tnp/build_992cc747-26d6-4
Copyi ng jersey-container-servlet-2.5.jar to /tnp/build_992cc747-
Copyi ng j ersey-container-servlet-core-2.5.jar to /tnp/build_992c
Copying jersey-client-2.5.jar to /tnp/build_992cc747-26d6-4800-b
Copyi ng jersey-conmon-2.5.jar to /tnp/build_992cc747-26d6-4800-b
Copying jersey-server-2.5.jar to /tnp/build_992cc747-26d6-4800-b

--- maven-install-plugin:2.3.1:install (default-install) @ sinpl
Installing /tnp/build_992cc747-26d6-4800-bdbl-add47b9583cd/t ar ge
Installing /tnp/build_992cc747-26d6-4800-bdbl-add47b9583cd/ pom x

Total tinme: 45.861s
Fi ni shed at: Mn Dec 09 19:51:34 UTC 2013
Fi nal Menory: 17M 514M

Di scovering process types
Procfil e declares types -> web

10
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----- > Conpil ed slug size: 75.9MB
_____ > Launchi ng... done, v6
htt p: // si npl e- her oku- webapp. her okuapp. com depl oyed to Her oku

To git @eroku. com si nmpl e- her oku- webapp. gi t
* [ new branch] master -> naster

Now you can access your application at, for example: http://simple-heroku-webapp.herokuapp.com/
myresource

1.6. Exploring Other Jersey Examples

In the sections above, we have covered an approach how to get dirty with Jersey quickly. Please consult
the other sections of the Jersey User Guide to learn more about Jersey and JAX-RS. Even though we try
our best to cover as much as possible in the User Guide, there is always a chance that you would not be
ableto get afull answer to the problem you are solving. In that case, consider diving in our examples that
provide additional tips and hints to the features you may want to use in your projects.

Jersey codebase contains anumber of useful examples on how to use various JAX-RS and Jersey features.
Feel free to browse through the code of individual Jersey Examples [https://github.com/jersey/jersey/
tree/2.22/examples] inthe Jersey sourcerepository. For off-line browsing, you can also download abundle
with all the examples from here [https://maven.java.net/content/repositories/rel eases/org/glassfish/jersey/
bundles/jersey-examples/2.22/].
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Chapter 2. Modules and dependencies
2.1. Java SE Compatibility

Until version 2.6, Jersey was compiled with Java SE 6. This has changes in Jersey 2.7. Now almost all
Jersey components are compiled with Java SE 7 target. It means, that you will need at least Java SE 7 to
be able to compile and run your application that is using latest Jersey. Only cor e- cormon and cor e-

cl i ent modulesare still compiled with Java class version runnable with Java SE 6.

2.2. Introduction to Jersey dependencies

Jersey is built, assembled and installed using Apache Maven [http://maven.apache.org/]. Non-snapshot
Jersey releases are deployed to the Centra Maven Repository [http://search.maven.org/]. Jersey is
also being deployed to Java.Net Maven repositories [http://maven.java.net/], which contain also Jersey
SNAPSHOT versions. In case you would want to test the latest development builds check out the Java.Net
Snapshots Maven repository [https://maven.java.net/content/repositories/snapshots/org/glassfish/jersey].

An application that uses Jersey and depends on Jersey modulesis in turn required to also include in the
application dependencies the set of 3rd party modules that Jersey modules depend on. Jersey is designed
as a pluggable component architecture and different applications can therefore require different sets of
Jersey modules. This also meansthat the set of external Jersey dependencies required to beincluded in the
application dependencies may vary in each application based on the Jersey modules that are being used
by the application.

Developers using Maven or a Maven-aware build system in their projects are likely to find it easier to
include and manage dependencies of their applications compared to developers using ant or other build
systems that are not compatible with Maven. This document will explain to both maven and non-maven
developers how to depend on Jersey modulesin their application. Ant developersare likely to find the Ant
Tasks for Maven [http://maven.apache.org/ant-tasks/index.html] very useful.

2.3. Common Jersey Use Cases

2.3.1. Servlet based application on Glassfish

If you are using Glassfish application server, you don't need to package anything with your application,
everything isalready included. Y ou just need to declare (provided) dependency on JAX-RS API to be able
to compile your application.

<dependency>
<gr oupl d>j avax. ws. r s</ gr oupl d>
<artifactld> avax.ws.rs-api</artifactld>
<versi on>2. 0. 1</ ver si on>
<scope>pr ovi ded</ scope>

</ dependency>

If you are using any Jersey specific feature, you will need to depend on Jersey directly.
<dependency>

<gr oupl d>or g. gl assfi sh. j ersey. cont ai ner s</ gr oupl d>
<artifactld>j ersey-container-servlet</artifactld>
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2.3.2.

2.3.3.

<ver si on>2. 22</ ver si on>
<scope>pr ovi ded</ scope>
</ dependency>
<I-- if you are using Jersey client specific features wi thout the server side -->
<dependency>
<gr oupl d>or g. gl assfi sh. jersey. core</groupl d>
<artifactld>jersey-client</artifactld>
<ver si on>2. 22</ ver si on>
<scope>pr ovi ded</ scope>
</ dependency>

Servlet based server-side application

Following dependencies apply to application server (servlet containers) without any integrated JAX-RS
implementation. Then application needs to include JAX-RS API and Jersey implementation in deployed
application.

<dependency>
<gr oupl d>or g. gl assfi sh. j ersey. cont ai ner s</ gr oupl d>
<l-- if your container inplenents Servlet APl ol der than 3.0, use "jersey-cont

<artifactld>j ersey-container-servlet</artifactld>
<ver si on>2. 22</ ver si on>
</ dependency>
<I-- Required only when you are using JAX-RS Client -->
<dependency>
<gr oupl d>or g. gl assfi sh.jersey. core</groupl d>
<artifactld>jersey-client</artifactld>
<ver si on>2. 22</ ver si on>
</ dependency>

Client application on JDK

Applications running on plain JDK using only client part of JAX-RS specification need to depend only
on client. There are various additional modules which can be added, like for example grizzly or apache
or jetty connector (see dependencies snipped below). Jersey client runs by default with plain JDK (using
HttpUrlConnection). See Chapter 5, Client API. for more details.

<dependency>
<gr oupl d>or g. gl assfi sh.jersey. core</groupl d>
<artifactld>jersey-client</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

Currently available connectors:

<dependency>
<gr oupl d>or g. gl assfi sh. j ersey. connect or s</ gr oupl d>
<artifactld>jersey-grizzly-connector</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

<dependency>
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<gr oupl d>or g. gl assfi sh. j ersey. connect or s</ gr oupl d>
<artifactld>j ersey-apache-connector</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

<dependency>
<gr oupl d>or g. gl assfi sh. j ersey. connect or s</ gr oupl d>
<artifactld>j ersey-jetty-connector</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

2.3.4. Server-side application on supported containers

Apart for astandard JAX-RS Servlet-based deployment that workswith any Servlet container that supports
Servlet 2.5 and higher, Jersey provides support for programmatic deployment to the following containers:
Grizzly 2 (HTTP and Servlet), JDK Http server, Simple Http server and Jetty Http server. This chapter
presents only required maven dependencies, more information can be found in Chapter 4, Application
Deployment and Runtime Environments.

<dependency>
<gr oupl d>or g. gl assfi sh. j ersey. cont ai ner s</ gr oupl d>
<artifactld>j ersey-container-grizzly2-http</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

<dependency>
<gr oupl d>or g. gl assfi sh. j ersey. cont ai ner s</ gr oupl d>
<artifactld>j ersey-container-grizzly2-servlet</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

<dependency>
<gr oupl d>or g. gl assfi sh. j ersey. cont ai ner s</ gr oupl d>
<artifactld>j ersey-container-jdk-http</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

<dependency>
<gr oupl d>or g. gl assfi sh. j ersey. cont ai ner s</ gr oupl d>
<artifactld>j ersey-container-sinple-http</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

<dependency>
<gr oupl d>or g. gl assfi sh. j ersey. cont ai ner s</ gr oupl d>
<artifactld>j ersey-container-jetty-http</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

<dependency>
<gr oupl d>or g. gl assfi sh. j ersey. cont ai ner s</ gr oupl d>
<artifactld>j ersey-container-jetty-servlet</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>
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2.4. List of modules

Thefollowing chapters provide an overview of all Jersey modules and their dependencieswith linksto the
respective binaries (follow alink on a module name to get complete set of downloadable dependencies).

Table2.1. Jersey Core

Jersey Core

jersey-client [https://  |Jersey core client implementation
jersey.java.net/
project-info/2.22/
jerseyljersey-client/
dependencies.html]

jersey-common Jersey core common packages
[https://jersey.java.net/
project-info/2.22/
jerseyljersey-common/
dependencies.html]

jersey-server [https:// | Jersey core server implementation
jersey.java.net/
project-info/2.22/
jerseyljersey-server/
dependencies.html]

Table2.2. Jersey Containers

Jersey Containers

jersey-container- Grizzly 2 Http Container.
grizzly2-http [https.//
jersey.java.net/
project-info/2.22/
jersey/project/jersey-
container-grizzly2-http/
dependencies.html]

jersey-container- Grizzly 2 Servlet Container.
grizzly2-servlet
[https://jersey.java.net/
project-info/2.22/jersey/
project/jersey-container-
grizzly2-servlet/
dependencies.htmi]

jersey-container- JDK Http Container
jdk-http [https://
jersey.java.net/project-
info/2.22/jersey/project/
jersey-container-jdk-
http/dependencies.html]

jersey-container- Jetty Http Container
jetty-http [https:/
jersey.java.net/project-
info/2.22/jersey/project/
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Jersey Containers

jersey-container-jetty-
http/dependencies.html]

jersey-container-
jetty-serviet [https://
jersey.java.net/
project-info/2.22/
jersey/project/jersey-
container-jetty-servlet/
dependencies.htmi]

Jetty Servlet Container

jersey-container-servlet
[https://jersey.java.net/
project-info/2.22/
jersey/project/jersey-
container-servlet/
dependencies.html]

Jersey core Servlet 3.x implementation

jersey-container-
servlet-core [https://
jersey.java.net/project-
info/2.22/jersey/project/
jersey-container-servlet-
core/dependencies.html]

Jersey core Servlet 2.x implementation

jersey-container-
simple-http [https://
jersey.java.net/project-
info/2.22/jersey/project/
jersey-container-simple-
http/dependencies.html]

Simple Http Container

jersey-gf-gjb [https:.//
jersey.java.net/project-
info/2.22/jersey/project/
project/jersey-gf-ejb/
dependencies.htmi]

Jersey EJB for GlassFish integration

Table 2.3. Jersey Connectors

Jersey Connectors

jersey-apache-
connector [https./
jersey.java.net/
project-info/2.22/
jersey/project/jersey-
apache-connector/
dependencies.html]

Jersey Client Transport via Apache

jersey-grizzly-
connector [https./
jersey.java.net/
project-info/2.22/
jersey/project/jersey-
grizzly-connector/
dependencies.html]

Jersey Client Transport via Grizzly
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Modules and dependencies

Jersey Connectors

jersey-jetty-connector
[https://jersey.java.net/
project-info/2.22/
jersey/project/jersey-
jetty-connector/
dependencies.html]

Jersey Client Transport via Jetty

Table2.4. Jersey Media

Jersey Media

html-json [https://
jersey.java.net/project-
info/2.22/jersey/
project/html-json/
dependencies.htmi]

JAX-RS Reader/Writer via net.java.html.json library that provides JSON serialization and
deserialization using lightweight (no reflection) net.java.html.json library. Define your
objects via @Model annotation. Use them in Jersey.

jersey-media-jaxb
[https://jersey.java.net/
project-info/2.22/jersey/
project/jersey-media-
jaxb/dependencies.html]

JAX-RS features based upon JAX-B.

jersey-media-json-
jackson [https://
jersey.java.net/
project-info/2.22/
jersey/project/jersey-
medi a-j son-jackson/
dependencies.html]

Jersey JSON Jackson (2.x) entity providers support module.

jersey-media-json-
jacksonl [https://
jersey.java.net/
project-info/2.22/
jersey/project/jersey-
media-j son-jacksonl/
dependencies.html]

Jersey JSON Jackson (1.x) entity providers support module.

jersey-media-json-
jettison [https:.//
jersey.java.net/
project-info/2.22/
jersey/project/jersey-
media-json-jetti son/
dependencies.htmi]

Jersey JSON Jettison entity providers support module.

jersey-media-json-
processing [https://
jersey.java.net/project-
info/2.22/jersey/
project/jersey-media-
json-processing/
dependencies.html]

Jersey JSON-P (JSR 353) entity providers support proxy module.

jersey-media-kryo
[https://jersey.java.net/

Jersey/JAX-RS Message Body Writer and Reader using Kryo serialization framework
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Modules and dependencies

Jersey Media

project-info/2.22/
jersey/project/
jersey-media-kryo/
dependencies.html]

jersey-media-moxy
[https://jersey.java.net/
project-info/2.22/
jersey/project/
jersey-media-moxy/
dependencies.htmi]

Jersey JSON entity providers support module based on Eclipselink MOXy.

jersey-media-multipart
[https://jersey.java.net/
project-info/2.22/
jersey/project/jersey-
media-multipart/
dependencies.html]

Jersey Multipart entity providers support module.

jersey-media-sse
[https://jersey.java.net/
project-info/2.22/jersey/
project/jersey-media-
sse/dependencies.html]

Jersey Server Sent Events entity providers support module.

Table 2.5. Jersey Extensions

Jersey Extensions

jersey-bean-validation
[https.//jersey.java.net/
project-info/2.22/
jersey/project/jersey-
bean-validation/
dependencies.htmi]

Jersey extension module providing support for Bean Validation (JSR-349) API.

jersey-cdilx [https://
jersey.java.net/project-
info/2.22/jersey/project/
project/jersey-cdi1x/
dependencies.html]

Jersey CDI 1.1 integration

jersey-cdi1x-ban-
custom-hk2-binding
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-cdi1x-ban-
custom-hk2-binding/
dependencies.html]

Jersey CDI integration - this module disables custom HK 2 bindings

jersey-cdilx-serviet
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-cdi1x-serviet/
dependencies.html]

Jersey CDI 1.x Servlet Support
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Modules and dependencies

Jersey Extensions

jersey-cdi1lx-
transaction [https:/
jersey.java.net/project-
info/2.22/jersey/
project/project/jersey-
cdi 1x-transaction/
dependencies.html]

Jersey CDI 1.x Transactional Support

jersey-cdi1x-validation
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-cdi1x-validation/
dependencies.html]

Jersey CDI 1.x Bean Validation Support

jersey-declarative-
linking [https.//
jersey.java.net/
project-info/2.22/
jersey/project/jersey-
declarative-linking/
dependencies.htmi]

Jersey support for declarative hyperlinking.

jersey-entity-filtering
[https.//jersey.java.net/
project-info/2.22/
jersey/project/jersey-
entity-filtering/
dependencies.htmi]

Jersey extension module providing support for Entity Data Filtering.

jersey-metainf-services
[https://jersey.java.net/
project-info/2.22/
jersey/project/jersey-
metainf-services/
dependencies.html]

Jersey extension module enabling automatic registration of JAX-RS providers (MBW/
MBR/EM) via META-INF/services mechanism.

jersey-mvc [https.//
jersey.java.net/project-
info/2.22/jersey/
project/jersey-mvc/
dependencies.html]

Jersey extension module providing support for MV C.

jersey-mvc-bean-
validation [https:/
jersey.java.net/project-
info/2.22/jersey/
project/jersey-mvc-
bean-validation/
dependencies.html]

Jersey extension module providing support for Bean Validationin MVC.

jersey-mvc-freemarker
[https.//jersey.java.net/
project-info/2.22/
jersey/project/jersey-

Jersey extension module providing support for Freemarker templates.
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Modules and dependencies

Jersey Extensions

mvc-freemarker/
dependencies.html]

jersey-mvc-jsp [https:.//
jersey.java.net/project-
info/2.22/jersey/
project/jersey-mvc-jsp/
dependencies.htmi]

Jersey extension module providing support for JSP templ ates.

jersey-mvc-mustache
[https://jersey.java.net/
project-info/2.22/
jersey/project/jersey-
mvc-mustache/
dependencies.html]

Jersey extension module providing support for Mustache templates.

jersey-proxy-client
[https://jersey.java.net/
project-info/2.22/
jersey/project/
jersey-proxy-client/
dependencies.html]

Jersey extension module providing support for (proxy-based) high-level client API.

jersey-rx-client
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-rx-client/
dependencies.html]

Jersey Reactive Client extension implementation.

jersey-rx-client-guava
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-rx-client-guaval/
dependencies.htmi]

Jersey Reactive Client - Guava (ListenableFuture) provider.

jersey-rx-client-java8
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-rx-client-javad/
dependencies.html]

Jersey Reactive Client - Java 8 (Compl etionStage) provider.

jersey-rx-client-jsri66e
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-rx-client-jsr166e/
dependencies.html]

Jersey Reactive Client - JSR-166¢, pre-Java 8, (CompletableFuture) provider.

jersey-rx-client-rxjava
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-rx-client-rxjaval
dependencies.html]

Jersey Reactive Client - RxJava (Observable) provider.
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Modules and dependencies

Jersey Extensions

jersey-servlet-
portability [https:/
jersey.java.net/
project-info/2.22/
jersey/project/jersey-
servlet-portability/
dependencies.html]

Library that enables writing web applications that run with both Jersey 1.x and Jersey 2.x
servlet containers.

jersey-spring3 [https://
jersey.java.net/project-
info/2.22/jersey/
project/jersey-spring3/
dependencies.html]

Jersey extension module providing support for Spring 3 integration.

jersey-wadl-docl et
[https.//jersey.java.net/
project-info/2.22/
jersey/project/
jersey-wadl-docl et/
dependencies.htmi]

A doclet that generates aresourcedoc xml file: this file contains the javadoc
documentation of resource classes, so that this can be used for extending generated wadl
with useful documentation.

jersey-weld2-se
[https.//jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-weld2-sef/
dependencies.htmi]

WELD 2.x SE support

Table 2.6. Jersey Test Framework

Jersey Test Framework

container-runner-
maven-plugin [https://
jersey.java.net/project-
info/2.22/jersey/project/
project/contai ner-
runner-maven-plugin/
dependencies.html]

The container runner maven plugin provides means to start and stop a container
(currently, Weblogic, Tomcat and Glassfish4 are supported). To deploy an application to
this container or to repetitively redeploy and test an application in the container.

custom-enforcer-rules
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
custom-enforcer-rules/
dependencies.htmi]

Jersey test framework Maven projects

jersey-test-framework-
core [https://
jersey.java.net/project-
info/2.22/jersey/project/
jersey-test-framework-
core/dependencies.html]

Jersey Test Framework Core

jersey-test-framework-
provider-bundle
[https://jersey.java.net/

Jersey Test Framework Providers Bundle
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Modules and dependencies

Jersey Test Framework

project-info/2.22/
jersey/project/project/
jersey-test-framework-
provider-bundle/
dependencies.html]

jersey-test-framework-
provider-externa
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-test-framework-
provider-external/
dependencies.htmi]

Jersey Test Framework - External container

jersey-test-framework-
provider-grizzly?2
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-test-framework-
provider-grizzly2/
dependencies.html]

Jersey Test Framework - Grizzly2 container

jersey-test-framework-
provider-inmemory
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-test-framework-
provider-inmemory/
dependencies.html]

Jersey Test Framework - InMemory container

jersey-test-framework-
provider-jdk-http
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-test-framework-
provider-jdk-http/
dependencies.html]

Jersey Test Framework - JDK HTTP container

jersey-test-framework-
provider-jetty [https://
jersey.java.net/project-
info/2.22/jersey/
project/project/jersey-
test-framework-
provider-jetty/
dependencies.htmi]

Jersey Test Framework - Jetty HTTP container

jersey-test-framework-
provider-simple
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/

Jersey Test Framework - Simple HTTP container
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Modules and dependencies

Jersey Test Framework

jersey-test-framework-
provider-simple/
dependencies.html]

jersey-test-framework-
util [https:/
jersey.java.net/project-
info/2.22/jersey/project/
jersey-test-framework-
util/dependencies.html]

Jersey Test Framework Utils

memleak-test-

common [https://
jersey.java.net/project-
info/2.22/jersey/project/
meml eak-test-common/
dependencies.html]

Jersey test framework umbrella project

Table2.7. Jersey Test Framework Providers

Jersey Test Framework Providers

jersey-test-framework-
provider-bundle
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-test-framework-
provider-bundle/
dependencies.html]

Jersey Test Framework Providers Bundle

jersey-test-framework-
provider-externa
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-test-framework-
provider-external/
dependencies.htmi]

Jersey Test Framework - External container

jersey-test-framework-
provider-grizzly2
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-test-framework-
provider-grizzly2/
dependencies.html]

Jersey Test Framework - Grizzly2 container

jersey-test-framework-
provider-inmemory
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-test-framework-

Jersey Test Framework - InMemory container
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Modules and dependencies

Jersey Test Framework Providers

provider-inmemory/
dependencies.html]

jersey-test-framework-
provider-jdk-http
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-test-framework-
provider-jdk-http/
dependencies.htmi]

Jersey Test Framework - JDK HTTP container

jersey-test-framework-
provider-jetty [https://
jersey.java.net/project-
info/2.22/jersey/
project/project/jersey-
test-framework-
provider-jetty/
dependencies.html]

Jersey Test Framework - Jetty HTTP container

jersey-test-framework-
provider-smple
[https://jersey.java.net/
project-info/2.22/
jersey/project/project/
jersey-test-framework-
provider-ssmple/
dependencies.html]

Jersey Test Framework - Simple HTTP container

Table 2.8. Jersey Glassfish Bundles

Jersey Glassfish Bundles

jersey-gf-gjb [https:.//
jersey.java.net/project-
info/2.22/jersey/project/
project/jersey-gf-ejb/
dependencies.htmi]

Jersey EJB for GlassFish integration

Table 2.9. Security

Security

oauthl-client [https://
jersey.java.net/project-
info/2.22/jersey/
project/cauthl-client/
dependencies.html]

Module that adds an OAuth 1 support to Jersey client.

oauthl-server [https://
jersey.java.net/project-
info/2.22/jersey/
project/cauthl-server/
dependencies.html]

Module that adds an OAuth 1 support to Jersey server
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Modules and dependencies

Security

oauthl-signature
[https://jersey.java.net/
project-info/2.22/
jersey/project/
oauthl-signature/
dependencies.html]

OAuthl signature module

oauth2-client [https://
jersey.java.net/project-
info/2.22/jersey/
project/cauth2-client/
dependencies.html]

Module that adds an OAuth 2 support to Jersey client

Table 2.10. Jer sey Examples

Jersey Examples

additional-bundle
[https.//jersey.java.net/
project-info/2.22/
jersey/project/osgi-
helloworld-webapp/
additional-bundle/
dependencies.htmi]

OSGi Helloworld Webapp - additional bundle

alternate-version-
bundle [https:/
jersey.java.net/project-
info/2.22/jersey/project/
osgi-helloworld-
webapp/aternate-
version-bundle/
dependencies.html]

OSGi Helloworld Webapp - alternate version bundle

assemblies [https.//
jersey.java.net/project-
info/2.22/jersey/
project/assemblies/
dependencies.html]

Jersey examples shared assembly types.

bean-validation-
webapp [https.//
jersey.java.net/project-
info/2.22/jersey/
project/webapp-
exampl e-parent/bean-
validation-webapp/
dependencies.html]

Jersey Bean Validation (JSR-349) example.

bookmark [https://
jersey.java.net/project-
info/2.22/jersey/project/
webapp-example-
parent/bookmark/
dependencies.htmi]

Jersey Bookmark example.
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Modules and dependencies

Jersey Examples

bookmark-em [https:// |Jersey Bookmark example using EntityManager.
jersey.java.net/project-
info/2.22/jersey/project/
webapp-example-
parent/bookmark-em/
dependencies.html]

bookstore-webapp Jersey MV C Bookstore example.
[https://jersey.java.net/
project-info/2.22/
jersey/proj ect/webapp-
example-parent/
bookstore-webapp/
dependencies.html]

bundle [https:// OSGi HttpService example bundle
jersey.java.net/
project-info/2.22/
jersey/project/osgi-
http-service/bundl e/
dependencies.htmi]

cdi-webapp [https:// Jersey CDI example.
jersey.java.net/project-
info/2.22/jersey/project/
webapp-example-
parent/cdi-webapp/
dependencies.htmi]

clipboard [https:// Jersey clipboard example.
jersey.java.net/project-
info/2.22/jersey/
project/clipboard/
dependencies.html]

clipboard- Jersey programmatic resource API clipboard example.
programmatic [https.//
jersey.java.net/project-
info/2.22/jersey/
project/clipboard-
programmatic/
dependencies.html]

declarative-linking Declarative Hyperlinking - Jersey Sample
[https://jersey.java.net/
project-info/2.22/
jersey/project/
declarative-linking/
dependencies.html]

entity-filtering [https:// | Jersey Entity Data Filtering Example.
jersey.java.net/project-
info/2.22/jersey/
project/entity-filtering/
dependencies.htmi]
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Modules and dependencies

Jersey Examples

entity-filtering-security
[https://jersey.java.net/
project-info/2.22/
jersey/project/entity-
filtering-security/
dependencies.html]

Jersey Entity Data Filtering Security Example.

entity-filtering-
selectable [https./
jersey.java.net/
project-info/2.22/
jersey/project/entity-
filtering-selectable/
dependencies.html]

Jersey Entity Data Filtering Selectable Example.

exception-mapping
[https.//jersey.java.net/
project-info/2.22/
jersey/project/
exception-mapping/
dependencies.htmi]

Jersey example showing exception mappers in action.

extended-wadl-webapp
[https.//jersey.java.net/
project-info/2.22/
jersey/project/webapp-
example-parent/
extended-wadl-webapp/
dependencies.htmi]

Extended WADL example.

feed-combiner-javaS-
webapp [https:/
jersey.java.net/project-
info/2.22/jersey/project/
webapp-example-
parent/feed-combiner-
java8-webapp/
dependencies.html]

Jersey Web Application (Servlet) examples parent POM.

flight-management-
webapp [https://
jersey.java.net/project-
info/2.22/jersey/

proj ect/webapp-
example-parent/flight-
management-webapp/
dependencies.html]

Jersey Flight Management Demo Web Application Example

freemarker-webapp
[https://jersey.java.net/
project-info/2.22/
jersey/project/webapp-
example-parent/
freemarker-webapp/
dependencies.html]

Jersey Freemarker example.
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Modules and dependencies

Jersey Examples

functional-test [https:/
jersey.java.net/project-
info/2.22/jersey/project/
osgi-helloworld-
webapp/functional -test/
dependencies.html]

Jersey examples

functional-test [https://
jersey.java.net/project-
info/2.22/jersey/
project/osgi-http-
service/functional -test/
dependencies.html]

OSGi HttpService example

groovy [https.//
jersey.java.net/
project-info/2.22/
jersey/project/groovy/
dependencies.htmi]

Groovy Jersey

helloworld [https:/
jersey.java.net/project-
info/2.22/jersey/
project/helloworld/
dependencies.htmi]

Jersey annotated resource class "Hello world" example.

helloworld-benchmark
[https://jersey.java.net/
project-info/2.22/
jersey/project/
helloworl d-benchmark/
dependencies.html]

Jersey "Hello World" benchmark example.

helloworld-
programmatic [https.//
jersey.java.net/project-
info/2.22/jersey/
project/helloworld-
programmatic/
dependencies.html]

Jersey programmatic resource APl "Hello world" example.

helloworld-pure-

jax-rs [https.//
jersey.java.net/project-
info/2.22/jersey/project/
helloworld-pure-jax-rs/
dependencies.html]

Example using only the standard JAX-RS API's and the lightweight HTTP server
bundled in JDK.

helloworld-spring-
annotations [https:/
jersey.java.net/project-
info/2.22/jersey/
project/helloworld-
Spring-annotations/
dependencies.htmi]

Spring 3 Integration Jersey Example
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Modules and dependencies

Jersey Examples

helloworld-spring-
webapp [https:/
jersey.java.net/project-
info/2.22/jersey/
project/helloworld-
spring-webapp/
dependencies.html]

Spring 3 Integration Jersey Example

helloworld-webapp
[https://jersey.java.net/
project-info/2.22/
jersey/proj ect/webapp-
example-parent/
helloworld-webapp/
dependencies.html]

Jersey annotated resource class "Hello world" example.

helloworld-weld
[https://jersey.java.net/
project-info/2.22/
jersey/project/
helloworld-weld/
dependencies.htmi]

Jersey annotated resource class "Hello world" example with Weld support.

http-patch [https://
jersey.java.net/project-
info/2.22/jersey/
project/http-patch/
dependencies.htmi]

Jersey example for implementing generic PATCH support via JAX-RS reader interceptor.
Taken from Gerard Davison's blog entry: http://kingsfleet.blogspot.co.uk/2014/02/
transparent-patch-support-in-jax-rs-20.html

http-trace [https://
jersey.java.net/project-
info/2.22/jersey/
project/http-trace/
dependencies.html]

Jersey HTTP TRACE support example.

https-clientserver-
grizzly [https.//
jersey.java.net/
project-info/2.22/
jersey/project/https-
clientserver-grizzly/
dependencies.html]

Jersey HTTPS Client/Server example on Grizzly.

https-server-glassfish
[https://jersey.java.net/
project-info/2.22/
jersey/project/webapp-
example-parent/https-
server-glassfish/
dependencies.html]

Jersey HTTPS server on GlassFish example.

java8-webapp [https://
jersey.java.net/project-
info/2.22/jersey/project/
webapp-example-

Java 8 Types WebApp Example.
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Modules and dependencies

Jersey Examples

parent/java8-webapp/
dependencies.html]

jaxb [https.//
jersey.java.net/project-
info/2.22/jersey/project/
jaxb/dependencies.html]

Jersey JAXB example.

jaxrs-types-injection
[https://jersey.java.net/
project-info/2.22/
jersey/project/jaxrs-
types-injection/
dependencies.html]

Jersey JAX-RS typesinjection example.

jersey-gib [https://
jersey.java.net/project-
info/2.22/jersey/project/
webapp-example-
parent/jersey-gjb/
dependencies.html]

Jersey Web Application (Servlet) examples parent POM.

json-jackson [https://
jersey.java.net/project-
info/2.22/jersey/
project/json-jackson/
dependencies.html]

Jersey JSON with Jackson example.

json-jacksonl [https://
jersey.java.net/project-
info/2.22/jersey/
project/json-jackson1/
dependencies.htmi]

Jersey JSON with Jackson 1.x example.

json-jettison [https://
jersey.java.net/project-
info/2.22/jersey/
project/json-jettison/
dependencies.html]

Jersey JSON with Jettison JAXB example.

json-moxy [https://
jersey.java.net/project-
info/2.22/jersey/
project/json-moxy/
dependencies.html]

Jersey JSON with MOXy example.

json-processing-
webapp [https://
jersey.java.net/project-
info/2.22/jersey/
project/webapp-
exampl e-parent/json-
processi ng-webapp/
dependencies.html]

Jersey JSON-P (JSR 353) example.

json-with-padding
[https://jersey.java.net/
project-info/2.22/

Jersey JSON with Padding example.
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Modules and dependencies

Jersey Examples

jersey/project/
json-with-padding/
dependencies.html]

lib-bundle [https://
jersey.java.net/project-
info/2.22/jersey/project/
osgi-helloworld-
webapp/lib-bundle/
dependencies.htmi]

OSGi Helloworld Webapp - lib bundle

managed-beans-
webapp [https:/
jersey.java.net/project-
info/2.22/jersey/project/
webapp-example-
parent/managed-
beans-webapp/
dependencies.html]

Jersey Managed Beans Web Application Example.

managed-client
[https://jersey.java.net/
project-info/2.22/jersey/
project/managed-client/
dependencies.html]

Jersey managed client example.

managed-client-
simple-webapp [https.//
jersey.java.net/project-
info/2.22/jersey/project/
webapp-example-
parent/managed-
client-simple-webapp/
dependencies.html]

Jersey Web Application (Servlet) examples parent POM.

managed-client-
webapp [https://
jersey.java.net/project-
info/2.22/jersey/project/
webapp-example-
parent/managed-
client-webapp/
dependencies.htmi]

Jersey managed client web application example.

monitoring-webapp
[https://jersey.java.net/
project-info/2.22/
jersey/project/webapp-
example-parent/
monitoring-webapp/
dependencies.html]

Jersey Web Application (Servlet) examples parent POM.

multi part-webapp
[https://jersey.java.net/
project-info/2.22/
jersey/proj ect/webapp-

Jersey Multipart example.
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Modules and dependencies

Jersey Examples

example-parent/
multi part-webapp/
dependencies.html]

oauth-client-twitter
[https://jersey.java.net/
project-info/2.22/
jersey/project/
oauth-client-twitter/
dependencies.htmi]

Twitter client using OAuth 1 support for Jersey that retrieves Tweets from the home
timeline of aregistered Twitter account.

oauth2-client-google-
webapp [https:/
jersey.java.net/project-
info/2.22/jersey/
project/oauth2-client-
google-webapp/
dependencies.html]

Google API data retrieving example using OA uth2 for authentication and authorization

osgi-helloworld-
webapp [https://
jersey.java.net/
project-info/2.22/
jersey/project/osgi-
helloworld-webapp/
dependencies.html]

Jersey examples

0sgi-http-service
[https://jersey.java.net/
project-info/2.22/
jersey/project/
0sgi-http-service/
dependencies.html]

OSGi HttpService example

reload [https://
jersey.java.net/
project-info/2.22/
jersey/project/reload/
dependencies.htmi]

Jersey resource configuration reload example.

rx-client-java8-webapp
[https://jersey.java.net/
project-info/2.22/
jersey/project/webapp-
example-parent/rx-
client-java3-webapp/
dependencies.html]

Jersey Reactive Client Extension (Java3) WebApp Example.

rx-client-webapp
[https://jersey.java.net/
project-info/2.22/
jersey/proj ect/webapp-
example-parent/
rx-client-webapp/
dependencies.html]

Jersey Reactive Client Extension WebA pp Example.

32



https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/multipart-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/multipart-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/multipart-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/oauth-client-twitter/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/oauth-client-twitter/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/oauth-client-twitter/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/oauth-client-twitter/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/oauth-client-twitter/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/oauth-client-twitter/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/oauth2-client-google-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/oauth2-client-google-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/oauth2-client-google-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/oauth2-client-google-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/oauth2-client-google-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/oauth2-client-google-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/oauth2-client-google-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/oauth2-client-google-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/osgi-helloworld-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/osgi-helloworld-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/osgi-helloworld-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/osgi-helloworld-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/osgi-helloworld-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/osgi-helloworld-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/osgi-helloworld-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/osgi-helloworld-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/osgi-http-service/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/osgi-http-service/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/osgi-http-service/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/osgi-http-service/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/osgi-http-service/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/osgi-http-service/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/reload/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/reload/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/reload/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/reload/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/reload/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/reload/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/rx-client-java8-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/rx-client-java8-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/rx-client-java8-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/rx-client-java8-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/rx-client-java8-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/rx-client-java8-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/rx-client-java8-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/rx-client-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/rx-client-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/rx-client-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/rx-client-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/rx-client-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/rx-client-webapp/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/webapp-example-parent/rx-client-webapp/dependencies.html

Modules and dependencies

Jersey Examples

server-async [https:/
jersey.java.net/project-
info/2.22/jersey/
project/server-async/
dependencies.html]

Jersey JAX-RS asynchronous server-side example.

server-async-managed
[https://jersey.java.net/
project-info/2.22/
jersey/project/server-
async-managed/
dependencies.html]

Jersey JAX-RS asynchronous server-side example with custom Jersey executor providers.

server-async-
standalone [https://
jersey.java.net/
project-info/2.22/
jersey/project/server-
async-standalone/
dependencies.htmi]

Standalone Jersey JAX-RS asynchronous server-side processing example.

server-async-
standal one-client
[https.//jersey.java.net/
project-info/2.22/jersey/
project/server-async-
standal one/server-
async-standal one-client/
dependencies.htmi]

Standalone Jersey JAX-RS asynchronous server-side processing example client.

server-async-
standal one-webapp
[https://jersey.java.net/
project-info/2.22/
jersey/project/server-
async-standalone/
server-async-

standal one-webapp/
dependencies.html]

Standalone Jersey JAX-RS asynchronous server-side processing example web
application.

server-sent-events
[https://jersey.java.net/
project-info/2.22/
jersey/project/
server-sent-events/
dependencies.html]

Jersey Server-Sent Events example.

servlet3-webapp
[https://jersey.java.net/
project-info/2.22/
jersey/project/webapp-
example-parent/
servlet3-webapp/
dependencies.html]

Jersey Servlet 3 example with missing servlet-class in the web.xml file
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Modules and dependencies

Jersey Examples

shortener-webapp
[https://jersey.java.net/
project-info/2.22/
jersey/proj ect/webapp-
example-parent/
shortener-webapp/
dependencies.html]

Jersey Shortener Webapp (MVC + Bean Validation).

simple-console
[https://jersey.java.net/
project-info/2.22/jersey/
project/simple-consol e/
dependencies.html]

Jersey Simple Console example

sparklines [https.//
jersey.java.net/project-
info/2.22/jersey/
project/sparklines/
dependencies.htmi]

Jersey examples

sse-item-store-webapp
[https.//jersey.java.net/
project-info/2.22/
jersey/project/webapp-
example-parent/sse-
item-store-webapp/
dependencies.htmi]

Jersey SSE-based item store example.

sse-twitter-aggregator
[https://jersey.java.net/
project-info/2.22/
jersey/project/sse-
twitter-aggregator/
dependencies.html]

Jersey SSE Twitter Message Aggregator Example.

system-properties-
example [https.//
jersey.java.net/
project-info/2.22/
jersey/project/system-
properties-example/
dependencies.html]

Jersey system properties example.

tone-generator [https.//
jersey.java.net/project-
info/2.22/jersey/
project/tone-generator/
dependencies.html]

Jersey examples

war-bundle [https://
jersey.java.net/project-
info/2.22/jersey/project/
osgi-helloworld-
webapp/war-bundle/
dependencies.htmi]

OSGi Helloworld Webapp WAR bundle
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Modules and dependencies

Jersey Examples

webapp-example-
parent [https://
jersey.java.net/project-
info/2.22/jersey/
project/webapp-
example-parent/
dependencies.html]

Jersey Web Application (Servlet) examples parent POM.

xml-moxy [https://
jersey.java.net/project-
info/2.22/jersey/
project/xml-moxy/
dependencies.html]

Jersey XML MOXy example.
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Chapter 3. JAX-RS Application,
Resources and Sub-Resources

This chapter presents an overview of the core JAX-RS concepts - resources and sub-resources.

The JAX-RS 2.0 JavaDoc can be found online here [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
index.html].

The JAX-RS 2.0 specification draft can be found online here [http://jcp.org/en/jsr/summary 7 d=339].

3.1. Root Resource Classes

3.1.1.

Root resource classes are POJOs (Plain Old Java Objects) that are annotated with @Path
[http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/Path.html] have at least one method annotated
with @Path [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Path.html] or a resource method
designator annotation such as @GET [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/
GET.html], @PUT [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/PUT .html], @POST [http://
jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/POST.html], @DELETE [http://jax-rs-spec.java.net/
nonav/2.0/apidocdjavax/ws/rs'DELETE.html]. Resource methods are methods of a resource class
annotated with aresource method designator. This section shows how to use Jersey to annotate Java objects
to create RESTful web services.

Thefollowing code exampleisavery simple example of aroot resource class using JAX-RS annotations.
The example code shown hereis from one of the samples that ships with Jersey, the zip file of which can
be found in the maven repository here [https://maven.java.net/content/repositories/rel eases/org/glassfish/
jersey/examples/helloworld/2.22/].

Example 3.1. Smple hello world root resour ce class

1 package org. gl assfish.jersey. exanpl es. hel | owor | d;
2
3 inport javax.ws.rs. CGET;
4 inport javax.ws.rs. Path;
5 inmport javax.ws.rs. Produces;
6
7 @&ath("hell oworl d")
8 public class Hell owrl dResource {
9 public static final String CLI CHED MESSAGE = "Hello World!'";
10
11 @ET
12 @roduces("text/plain")
13 public String getHello() {
14 return CLI CHED MESSAGCE;
15 }
16 }

Let'slook at some of the JAX-RS annotations used in this example.

@Path

The @Path [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Path.html] annotation's value is a
relative URI path. In the example above, the Java class will be hosted at the URI path / hel | owor | d.
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JAX-RS Application,
Resources and Sub-Resources

Thisis an extremely simple use of the @Path [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/
Path.html] annotation. What makes JAX-RS so useful is that you can embed variablesin the URIs.

URI path templates are URIs with variables embedded within the URI syntax. These variables are
substituted at runtimein order for aresourceto respond to arequest based on the substituted URI. Variables
are denoted by curly braces. For example, look at the following @Path [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rg/Path.html] annotation:

@at h("/users/{usernane}")

In this type of example, a user will be prompted to enter their name, and then a Jersey web service
configured to respond to requests to this URI path template will respond. For example, if the user
entered their username as "Galileo", the web service will respond to the following URL: http://
exanpl e. confusers/ Gal il eo

To obtain the value of the username variable the @PathParam [http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rs/PathParam.html] may be used on method parameter of aregquest method, for example:

Example 3.2. Specifying URI path parameter

1 @rat h("/users/{usernane}")
2 public class UserResource {

@ET
@roduces("text/xm")
public String getUser(@athParan("usernane") String userNanme) {

}

O©oo~NO UL~ W

}

If it is required that a user name must only consist of lower and upper case numeric charactersthen it is
possible to declare aparticular regular expression, which overrides the default regular expression, "[*/]+",
for example:

@at h("users/{usernane: [a-zA-Z][a-zA-Z_0-9]*}")

In this type of example the username variable will only match user names that begin with one upper or
lower case |etter and zero or more a pha numeric characters and the underscore character. If a user name
does not match that a 404 (Not Found) response will occur.

A @Path [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/Path.html] value may or may not
begin with a /', it makes no difference. Likewise, by default, a @Path [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rg/Path.html] value may or may not end in a'/', it makes no difference, and
thus request URL s that end or do not end in a'/* will both be matched.

3.1.2. @GET, @PUT, @POST, @DELETE, ... (HTTP
Methods)

@GET [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/GET.html], @PUT [http://jax-rs-
spec.java.net/nonav/2.0/apidocyjavax/ws/rs/PUT .html], @POST [http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rs/POST .html], @DELETE [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/
DELETE.html] and @HEAD [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rsyHEAD.html] are
resour ce method designator annotations defined by JAX-RS and which correspond to the similarly named
HTTP methods. In the example above, the annotated Java method will process HTTP GET requests. The
behavior of aresource is determined by which of the HTTP methods the resource is responding to.
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3.1.3.

Thefollowing exampleis an extract from the storage service sample that showsthe use of the PUT method
to create or update a storage container:

Example 3.3. PUT method

1 @utr
2 public Response putContainer() {

3 System out. println("PUT CONTAI NER " + container);
4
5 URI uri = urilnfo.getAbsol utePat h();
6 Cont ai ner ¢ = new Contai ner(container, uri.toString());
7
8 Response r;
9 if (!MenoryStore. Ms. hasContainer(c)) {
10 r = Response.created(uri).build();
11 } else {
12 r = Response.noContent (). build();
13 }
14
15 Menor ySt or e. M5. cr eat eCont ai ner(c);
16 return r;
17 }

By default the JAX-RS runtime will automatically support the methods HEAD and OPTIONS, if not
explicitly implemented. For HEAD the runtimewill invoke the implemented GET method (if present) and
ignore the response entity (if set). A response returned for the OPTIONS method depends on the requested
media type defined in the 'Accept’ header. The OPTIONS method can return a response with a set of
supported resource methodsin the 'Allow' header or return aWADL [http://wadl .java.net/] document. See
wadl section for more information.

@Produces

The @Produces [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/Produces.html] annotation is
used to specify the MIME media types of representations a resource can produce and send back to the
client. In this example, the Java method will produce representations identified by the MIME media type
"text/plain”. @Produces [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/Produces.html] can be
applied at both the class and method levels. Here's an example:

Example 3.4. Specifying output MIME type

1 @rat h("/ nyResource")
2 @roduces("text/plain")
3 public class SoneResource {

4 @ET

5 public String doGet AsPl ai nText () {
6

7 }

8

9 @ET

10 @r oduces("text/htm ")

11 public String doGet AsH M () {

12

13 }
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3.1.4.

14 }

The doCet AsPl ai nText method defaults to the MIME type of the @Produces [http://
jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/Produces.html]  annotation a the class level.
The doGet AsHt Ml method's @Produces [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/
Produces.html] annotation overrides the class-level @Produces [http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rg/Produces.html] setting, and specifies that the method can produce HTML rather than
plain text.

If aresource class is capable of producing more that one MIME media type then the resource method
chosen will correspond to the most acceptable media type as declared by the client. More specifically the
Accept header of the HTTP request declares what is most acceptable. For example if the Accept header
is"Accept: text/plain"thenthedoGet AsPl ai nText method will be invoked. Alternatively
if the Accept header is™ Accept: text/plain;q=0.9, text/htm ", which declaresthat the
client can accept mediatypes of "text/plain” and "text/html" but prefersthelatter, thenthedoGet AsHt m
method will be invoked.

More than one mediatype may be declared in the same @Produces [ http://jax-rs-spec.java.net/nonav/2.0/
apidocyjavax/ws/rs/Produces.html] declaration, for example:

Example 3.5. Using multiple output MIME types

1 @ET

2 @roduces({"application/xm", "application/json"})
3 public String doGet AsXm OrJson() {

4 C

5}

The doGet AsXm Or Json method will get invoked if either of the media types "application/xml" and
"application/json" are acceptable. If both are equally acceptable then the former will be chosen because
it occursfirst.

Optionally, server can also specify the quality factor for individual media types. These are considered if
several are equally acceptable by the client. For example:

Example 3.6. Server-side content negotiation

1 @ET

2 @’roduces({"application/xm; gs=0.9", "application/json"})
3 public String doGet AsXm OrJson() {

4 ce

51}

Inthe above sample, if client accepts both "application/xml™ and "application/json" (equally), then aserver
always sends "application/json", since "application/xml" has alower quality factor.

The examples above refers explicitly to MIME media types for clarity. It is possible to refer to constant
values, which may reduce typographical errors, see the constant field values of MediaType [http://jax-rs-
spec.java.net/nonav/2.0/api docsjavax/ws/rs/core/MediaType.html].

@Consumes

The @Consumes|[ http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/Consumes.html] annotationis
used to specify the MIME mediatypes of representations that can be consumed by aresource. The above
example can be modified to set the cliched message as follows:
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Example 3.7. Specifying input MIME type

1 @CST

2 @consunes("text/plain")

3 public void postdichedMessage(String nessage) {
4 /1 Store the nessage

51}

In this example, the Java method will consume representations identified by the MIME media type "text/
plain”. Noticethat the resource method returnsvoid. Thismeans no representation isreturned and response
with a status code of 204 (No Content) will be returned to the client.

@Consumes [ http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rConsumes.html] can be applied at
both the class and the method levels and more than one media type may be declared in the same
@Consumes [ http://jax-rs-spec.java.net/nonav/2.0/api docdjavax/ws/rs/Consumes.html] declaration.

3.2. Parameter Annotations (@*Param)

Parameters of a resource method may be annotated with parameter-based annotations to extract
information from a request. One of the previous examples presented the use of @PathParam [http://
jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/PathParam.html] to extract a path parameter from the
path component of the request URL that matched the path declared in @Path [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rg/Path.html].

@QueryParam [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/QueryParam.html] is used to
extract query parameters from the Query component of the request URL. The following example is an
extract from the sparklines sample:

Example 3.8. Query parameters

1 @prat h("snoot h")

2 @ET

3 public Response snoot h(

4 @ef aul t Val ue("2") @ueryParam("step") int step,

5 @ef aul t Val ue("true") @ueryParam "m n-ni') bool ean hasM n,

6 @ef aul t Val ue("true") @ueryParam " max-ni') bool ean hasMax,

7 @ef aul t Val ue("true") @ueryParam("last-n') bool ean haslLast,

8 @ef aul t Val ue(" bl ue") @ueryParam " m n-color") Col orParam mi nCol or,

9 @ef aul t Val ue("green”) @ueryParan("max-col or") Col or Param maxCol or,
10 @ef aul t Val ue("red") @ueryParan("last-color") Col orParam | ast Col or) {

If aquery parameter "step" exists in the query component of the request URI then the "step” value will be
extracted and parsed as a 32 bit signed integer and assigned to the step method parameter. If "step” does
not exist then adefault value of 2, asdeclared in the @DefaultV alue [ http://jax-rs-spec.java.net/nonav/2.0/
apidocs/javax/ws/rg/DefaultValue.html] annotation, will be assigned to the step method parameter. If the
"step" value cannot be parsed asa 32 bit signed integer then aHT TP 404 (Not Found) responseisreturned.
User defined Java types such as Col or Par ammay be used, which as implemented as follows:

Example 3.9. Custom Java type for consuming request parameters

1 public class Col or Param ext ends Col or {
2
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3 public Col orParam(String s) {

4 super (get RGB(s));

5 }

6

7 private static int getRE&(String s) {

8 if (s.charAt(0) =="#") {

9 try {

10 Color ¢ = Col or.decode("0x" + s.substring(l));
11 return c.get RGB();

12 } catch (Nunber For mat Exception e) {

13 t hr ow new WebAppl i cati onExcepti on(400);
14

15 } else {

16 try {

17 Field f = Color.class.getField(s);

18 return ((Color)f.get(null)).getRGB();
19 } catch (Exception e) {

20 t hr ow new WebAppl i cati onExcepti on(400);
21 }

22 }

23 }

24 }

In general the Javatype of the method parameter may:
1. Beaprimitive type;
2. Have a constructor that acceptsasingle St r i ng argument;

3. Have a satic method named valueX' o fronString tha accepts a
single String argument (see, for example, |nteger.valueO(String) and
java.util . UUID. fronstring(String));

4. Havearegisteredimplementationof j avax. ws. r s. ext . Par anConvert er Pr ovi der JAX-RS
extension SPI that returnsaj avax. ws. r s. ext . Par amConvert er instance capable of a"from
string" conversion for the type. or

5. BelLi st <T>, Set <T> or Sor t edSet <T>, where T satisfies 2 or 3 above. The resulting collection
isread-only.

Sometimes parameters may contain more than one value for the same name. If thisis the case then types
in 5) may be used to obtain all values.

If the @DefaultValue [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/DefaultVaue.html] is
not used in conjunction with @QueryParam [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/
QueryParam.html] and the query parameter is not present in the request then value will be an empty
collection forLi st , Set or Sort edSet, nul | for other object types, and the Java-defined default for
primitive types.

The @PathParam [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/wsrs/PathParam.html]  and
the other parameter-based annotations, @MatrixParam [http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rsMatrixParam.html], @HeaderParam [http://jax-rs-spec.java.net/nonav/2.0/apidocs
javaxiws/rs/HeaderParam.html], @CookieParam [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/
ws/rs/CookieParam.html], @FormParam  [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/
FormParam.html] obey the same rules as @QueryParam [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javaxiws/rs/QueryParam.html]. @MatrixParam [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/
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rs/MatrixParam.html] extracts information from URL path segments. @HeaderParam [http://jax-rs-
spec.java.net/nonav/2.0/apidocsjavax/ws/rs/HeaderParam.html] extracts information from the HTTP
headers. @CookieParam [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/CookieParam.html]
extracts information from the cookies declared in cookie related HTTP headers.

@FormParam [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rdFormParam.html] is dlightly
special because it extracts information from a request representation that is of the MIME media type
"appl i cation/ x-wwform url encoded” and conforms to the encoding specified by HTML
forms, asdescribed here. Thisparameter isvery useful for extracting information that isPOSTed by HTML
forms, for example the following extracts the form parameter named "name" from the POSTed form data:

Example 3.10. Processing POSTed HTML form

1 @CST

2 @consunes("application/ x-ww+formurl encoded")

3 public void post(@ornParan("nane") String nane) {
4 /1 Store the nessage

51}

If it is necessary to obtain a general map of parameter name to values then, for query and path parameters
it is possible to do the following:

Example 3.11. Obtaining general map of URI path and/or query parameters

1 @ET

2 public String get(@ontext Uilnfo ui) {

3 Mul tival uedMap<String, String> queryParans = ui.get QueryParaneters();
4 Mul ti val uedMap<String, String> pathParans = ui.getPat hParaneters();
51}

For header and cookie parameters the following:

Example 3.12. Obtaining general map of header parameters

1 @ET

2 public String get(@Context HtpHeaders hh) {

3 Mul tival uedMap<String, String> headerParans = hh. get Request Headers();
4 Map<Stri ng, Cooki e> pathParans = hh. get Cooki es();

51}

In general @Context [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Context.html] can be
used to obtain contextual Java types related to the request or response.

Because form parameters (unlike others) are part of the message entity, it is possible to do the following:

Example 3.13. Obtaining general map of form parameters

1 @CST

2 @consunes("application/ x-ww«+formurl encoded")

3 public void post(Miltival uedMap<String, String> fornParans) ({
4 /1 Store the nessage

51}

I.e. you don't need to use the @Context [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/
Context.html] annotation.
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Another kind of injection is the @BeanParam [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/
BeanParam.html] which allows to inject the parameters described above into a single bean. A bean
annotated with @BeanParam [ http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/BeanParam.htmi]
containing any fields and appropriate * par amannotation(like @PathParam [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rs/PathParam.htmi]) will be initialized with corresponding request values in
expected way asif thesefieldswerein the resource class. Then instead of injecting request valueslike path
param into aconstructor parametersor classfieldsthe @BeanParam [ http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rs/BeanParam.html] can be used to inject such a bean into a resource or resource
method. The @BeanParam [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rsBeanParam.html] is
used this way to aggregate more request parametersinto a single bean.

Example 3.14. Example of the bean which will be used as @BeanParam [http://jax-
rs-spec.java.net/nonav/2.0/apidocsjavax/ws/r sBeanPar am.html]

1 public class MyBeanParam {

2 @Pat hPar an( " p")
3 private String pathParam
4
5 @mtrixParan("m")
6 @ncoded
7 @ef aul t Val ue("defaul t")
8 private String matri xParam
9
10 @Header Par am( " header ")
11 private String header Param
12
13 private String queryParam
14
15 publ i c MyBeanPar am( @ueryParam("qg") String queryParan) ({
16 t hi s. queryParam = quer yPar am
17 }
18
19 public String getPathParam) ({
20 return pat hParam
21 }
22
23 }

Example 3.15. Injection of MyBeanParam as a method parameter:

1 @GCsT

2 public void post(@eanParam MyBeanPar am beanParam String entity) ({

3 final String pathParam = beanParam get Pat hParan(); // contains injected pa
4

51}

The example shows aggregation of injections @PathParam [http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rg/PathParam.html], @QueryParam  [http://jax-rs-spec.java.net/nonav/2.0/apidocy
javaxiws/rs/QueryParam.html] @M atrixParam [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/
rs/MatrixParam.html] and @HeaderParam [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/
HeaderParam.html] into one single bean. Therulesfor injections inside the bean are the same as described
above for these injections. The @DefaultValue [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/
rs/DefaultValue.html] is used to define the default value for matrix parameter matrixParam. Also the
@Encoded [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs'Encoded.html] annotation has the
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same behaviour asif it were used for injection in the resource method directly. Injecting the bean parameter
into @Singleton resource class fields is not allowed (injections into method parameter must be used
instead).

@BeanParam [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rsBeanParam.html] can contain
all parameters  injections  injections (@PathParam  [http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rg/PathParam.html], @QueryParam  [http://jax-rs-spec.java.net/nonav/2.0/apidocy
javaxiws/rs/QueryParam.html], @MatrixParam  [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/
ws/rgMatrixParam.html], @HeaderParam  [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/
rs/HeaderParam.html], @CookieParam [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/
rs/CookieParam.html], @FormParam [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/wsrs/
FormParam.htmi]). More beans can be injected into one resource or method parameters even if they inject
the same request values. For example the following is possible:

Example 3.16. Injection of mor e beansinto one resour ce methods:

1 @GCsT

2 public void post(@eanParam MyBeanPar am beanParam @eanPar am Anot her Bean anot
3 String entity) {

4 /1 beanPar am get Pat hParan() == pat hParam

5 c.

6}

3.3. Sub-resources

@Path [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Path.html] may be used on classes and
such classes are referred to as root resource classes. @Path [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javaxiws/rs/Path.html] may also be used on methods of root resource classes. This enables common
functionality for a number of resources to be grouped together and potentially reused.

The first way @Path [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Path.html] may be used is
on resource methods and such methods are referred to as sub-resource methods. The following example
shows the method signatures for aroot resource class from the jmaki-backend sample:

Example 3.17. Sub-resour ce methods

1 @i ngl eton
2 @ath("/printers")
3 public class PrintersResource {

4
5 @ET
6 @r oduces({"application/json", "application/xm"})
7 publ i c WebResourceLi st get MyResources() { ... }
8
9 @ET @ath("/list")
10 @r oduces({"application/json", "application/xm"})
11 public WebResourceList getListOfPrinters() { ... }
12
13 @ET @at h("/] Maki Tabl e")
14 @r oduces("application/json")
15 public PrinterTabl eModel getTable() { ... }
16
17 @ET @Pat h("/j Maki Tree")
18 @r oduces("application/json")
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19 public TreeModel getTree() { ... }

20

21 @ET @ath("/ids/{printerid}")

22 @r oduces({"application/json", "application/xm"})

23 public Printer getPrinter(@athParam("printerid") String printerld) ({
24

25 @UT @ath("/ids/{printerid}")

26 @onsumes({"application/json", "application/xm"})

27 public void putPrinter(@Pat hParam("printerid") String printerld, Printer
28

29 @ELETE @ath("/ids/{printerid}")

30 public void deletePrinter(@athParam("printerid*) String printerld) ({
31}

If the path of the request URL is "printers' then the resource methods not annotated with @Path
[http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Path.ntml] will be selected. If the request path
of the request URL is "printerg/list" then first the root resource class will be matched and then
the sub-resource methods that match "list" will be selected, which in this case is the sub-resource
methodget Li st OfF Pri nt er s. So, in this example hierarchical matching on the path of the request
URL is performed.

The second way @Path [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Path.html] may be
used is on methods not annotated with resource method designators such as @GET [http://jax-rs-
spec.java.net/nonav/2.0/apidocsjavax/ws/rs/GET.html] or @POST [http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rs/POST .html]. Such methods are referred to as sub-resource locators. The following
exampl e shows the method signatures for a root resource class and a resource class from the optimistic-
concurrency sample:

Example 3.18. Sub-resour ce locator s

1 @ath("/itent)
2 public class ItemResource {

3 @ontext Urilnfo urilnfo;
4
5 @at h("content")
6 public ItenContent Resource getltentContent Resource() ({
7 return new |tenmCont ent Resource();
8 }
9
10 @ET
11 @r oduces("application/ xm™")
12 public Itemget() { ... }
13 }
14 }
15
16 public class ItenmContent Resource {
17
18 @ET
19 public Response get() { ... }
20
21 @ur
22 @at h("{version}")
23 public void put(@athParanm"version") int version,
24 @ont ext Htt pHeaders headers,
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25 byte[] in) {
26

27 }

28 }

The root resource class |tenResource contains the sub-resource locator method
get | t enCont ent Resour ce that returns a new resource class. If the path of the request URL is
"item/content” then first of all the root resource will be matched, then the sub-resource locator will be
matched and invoked, which returns an instance of the | t enCont ent Resour ce resource class. Sub-
resource |ocators enable reuse of resource classes. A method can be annotated with the @Path [http://jax-
rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Path.html] annotation with empty path (@at h("/") or
@rat h("") ) which meansthat the sub resource locator is matched for the path of the enclosing resource
(without sub-resource path).

Example 3.19. Sub-resour ce locator s with empty path

1 @ath("/itent)
2 public class ItenResource {

@at h( n/ n)
public ItenContent Resource getltentContent Resource() {
return new |tenCont ent Resource();

}

0O~NO Ol bW

}

In the example above the sub-resource locator method get | t emCont ent Resour ce is matched for
example for request path "/item/locator" or even for only "/item™.

In addition the processing of resource classes returned by sub-resource locators is performed at runtime
thus it is possible to support polymorphism. A sub-resource locator may return different sub-types
depending on the request (for example a sub-resource locator could return different sub-types dependent
ontheroleof the principlethat isauthenticated). So for exampl e thefollowing sub resourcelocator isvalid:

Example 3.20. Sub-resour ce locator s retur ning sub-type

1 @ath("/itent)
2 public class ItemResource {

@ath("/")
public Object getltentContentResource() ({
return new AnyResource();

}

O~NO Ol bW

}

Note that the runtime will not manage the life-cycle or perform any field injection onto instances returned
from sub-resource locator methods. This is because the runtime does not know what the life-cycle of the
instance is. If it is required that the runtime manages the sub-resources as standard resources the Cl ass
should be returned as shown in the following example:

Example 3.21. Sub-resour ce locator s created from classes

1 inport javax.inject.Singleton;
2
3 @ath("/itent)
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4 public class ItenmResource {

5 @at h("content")

6 public d ass<ltenContent Si ngl et onResour ce> get |t enCont ent Resource() {
7 return ItenCont entSi ngl et onResour ce. cl ass;

8 }

9}

10

11 @i ngl eton

12 public class ItenContentSingl et onResource {

13 /1 this class is managed in the singleton life cycle
14 }

JAX-RS resources are managed in per-request scope by default which means that new resourceis created
for each request. In this example the j avax. i nj ect . Si ngl et on annotation says that the resource
will be managed as singleton and not in request scope. The sub-resource locator method returns a class
which means that the runtime will managed the resource instance and its life-cycle. If the method would
return instance instead, the Si ngl et on annotation would have no effect and the returned instance would
be used.

The sub resource locator can also return a programmatic resource model. See resource builder section for
information of how the programmatic resource model is constructed. The following example shows very
simple resource returned from the sub-resource locator method.

Example 3.22. Sub-resour ce locator s retur ning resour ce model

1 inport org.glassfish.jersey.server.nodel.Resource;

@ath("/iten')
public class ItenmResource {

@at h("content")
public Resource getltemContent Resource() {
return Resource. fromltenContentSi ngl et onResour ce. cl ass);

}

QOWoO~NOOUTPA~,WN

10 }

The code above has exactly the same effect as previous example. Resour ce isaresource simple resource
constructed from | t emCont ent Si ngl et onResour ce. More complex programmeatic resource can
be returned as long they are valid resources.

3.4. Life-cycle of Root Resource Classes

By default the life-cycle of root resource classes is per-request which, namely that a new instance of a
root resource class is created every time the request URI path matches the root resource. This makesfor a
very natural programming model where constructors and fields can be utilized (asin the previous section
showing the constructor of the Spar kl i nesResour ce class) without concern for multiple concurrent
requests to the same resource.

In general thisis unlikely to be a cause of performance issues. Class construction and garbage collection
of WMs has vastly improved over the years and many objects will be created and discarded to serve and
process the HTTP request and return the HTTP response.

Instances of singleton root resource classes can be declared by an instance of Application [http:/jax-rs-
spec.java.net/nonav/2.0/apidocsjavax/ws/rs/core/Application.html].
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Jersey supports two further life-cycles using Jersey specific annotations.

Table 3.1. Resour ce scopes

Scope AnnotatiopAnnotation full class| Description

name

Request | @Request Soapetiassfish.jersey.probesfaiit difedyRea (epiBosbechen no annotation is present).

scope (or none) In this scope the resource instance is created for each
new request and used for processing of this request. If
the resource is used more than one time in the request
processing, always the same instance will be used. This
can happen when aresource is a sub resource is returned
more times during the matching. In this situation only on
instance will server the requests.

Per- @PerL ookigrg.glassfish.hk2.api. Rér_tokgeope the resource instance is created every time

lookup it is needed for the processing even it handles the same

scope request.

Singleton | @Singletofjavax.inject.Singleton|In  this scope there is only one instance
per jax-rs application. Singleton resource can
be either annotated with @Singleton and its
class can be registered wusing the instance
of Application [http://jax-rs-spec.java.net/nonav/2.0/
apidocs/javax/ws/rs/core/Application.html]. Y ou can also
create singletons by registering singleton instances
into Application [http://jax-rs-spec.java.net/nonav/2.0/
apidocs/javax/ws/rs/core/Application.html].

3.5. Rules of Injection

Previous sections have presented examples of annotated types, mostly annotated method parameters but
also annotated fields of aclass, for the injection of values onto those types.

This section presents the rules of injection of values on annotated types. Injection can be performed on
fields, constructor parameters, resource/sub-resource/sub-resource locator method parameters and bean
setter methods. The following presents an example of all such injection cases:

Example 3.23. Injection

1 @ath("{id:\\d+}")
2 public class InjectedResource {

3 /1 Injection onto field

4 @ef aul t Val ue("q") @ueryParan("p")

5 private String p;

6

7 /1 1njection onto constructor paraneter

8 public InjectedResource(@athParam("id") int id) { ... }
9

10 /1 1njection onto resource nethod paraneter

11 @ET

12 public String get(@ontext Uilnfo ui) { ... }

13

14 /1 1njection onto sub-resource resource nethod paraneter
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15 @at h("sub-id")

16 @ET

17 public String get(@rat hParam("sub-id") String id) { ... }
18

19 /1 1njection onto sub-resource |ocator nethod paraneter
20 @at h("sub-id")

21 publ i c SubResource get SubResource( @at hParam("sub-id") String id) { ... }
22

23 /1 1njection using bean setter nethod

24 @Header Par am( " X- header ")

25 public void setHeader(String header) { ... }

26 }

There are some restrictions when injecting on to resource classes with a life-cycle of singleton scope. In
such cases the class fields or constructor parameters cannot be injected with request specific parameters.
So, for example the following is not allowed.

Example 3.24. Wrong injection into a singleton scope

1 @rat h("resource")
2 @i ngl eton
3 public static class MySingl etonResource {

4
5 @uer yPar an{ " query")

6 String param // WRONG initialization of application will fail as you can
7 /1 inject request specific paraneters into a singleton resou
8

9 @ET

10 public String get() {

11 return "query param " + param

12 }

13 }

The example above will cause validation failure during application initialization as singleton resources
cannot inject request specific parameters. The same example would fail if the query parameter would be
injected into constructor parameter of such a singleton. In other words, if you wish one resource instance
to server more requests (in the same time) it cannot be bound to a specific request parameter.

The exception exists for specific request objects which can injected even into constructor or class
fields. For these objects the runtime will inject proxies which are able to simultaneously server more
request. These request objectsare Ht t pHeader s, Request , Uri | nf 0, Securi t yCont ext . These
proxies can be injected using the @Context [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/
core/Context.html] annotation. The following example shows injection of proxies into the singleton
resource class.

Example 3.25. Injection of proxiesinto singleton

1 @rat h("resource")

2 @i ngl eton

3 public static class M/Singl etonResource {

4 @cont ext

5 Request request; // this is ok: the proxy of Request will be injected into
6

7 public MySi ngl et onResour ce( @ont ext SecurityContext securityContext) {
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8 /1 this is ok too: the proxy of SecurityContext will be injected
9 }

10

11 @ET

12 public String get() {

13 return "query param " + param

14 }

15 }

To summarize the injection can be done into the following constructs:

Table 3.2. Overview of injection types

Java construct | Description

Classfields Inject value directly into the field of the class. The field can be private and must not be
final. Cannot be used in Singleton scope except proxiable types mentioned above.

Constructor The constructor will beinvoked with injected values. If more constructors exists the one
parameters with the most injectable parameters will be invoked. Cannot be used in Singleton scope
except proxiable types mentioned above.

Resource Theresource methods (these annotated with @GET, @POST, ...) can contain parameters
methods that can be injected when the resource method is executed. Can be used in any scope.

Sub  resource| The sub resource |locators (methods annotated with @Path but not @GET, @POST, ...)
locators can contain parameters that can be injected when the resource method is executed. Can

be used in any scope.

Setter methods |Instead of injecting values directly into field the value can be injected into
the setter method which will initialize the field. This injection can be used
only with @Context [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/
Context.html] annotation. This means it cannot be used for example for injecting of
query params but it can be used for injections of request. The setterswill be called after
the object creation and only once. The name of the method does not necessary have
a setter pattern. Cannot be used in Singleton scope except proxiable types mentioned
above.

The following example shows all possible java constructs into which the values can be injected.

Example 3.26. Example of possibleinjections

1 @rat h("resource")
2 public static class SummaryOf | nj ecti onsResource {

3 @uer yPar an{ " query")

4 String param // injection into a class field

5

6

7 @ET

8 public String get(@ueryParan("query") String methodQueryParam {
9 /1 injection into a resource nethod paraneter

10 return "query param " + param

11 }

12

13 @at h("sub-resource-| ocator")

14 public O ass<SubResour ce> subResour celLocat or ( @uer yParan("query") String s
15 /1 injection into a sub resource | ocator paraneter
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16 return SubResource. cl ass;

17 }

18

19 public SummaryCOf | nj ecti onsResour ce( @ueryParam("query") String constructor
20 /1 injection into a constructor paraneter
21 }

22

23

24 @cont ext

25 public void set Request (Request request) {
26 /] injection into a setter nethod

27 Systemout.println(request !'= null);
28 }

29 }

30

31 public static class SubResource {

32 @ET

33 public String get() {

34 return "sub resource";

35 }

36 }

The @FormParam [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/FormParam.html]
annotation is special and may only be utilized on resource and sub-resource methods. This is because it
extracts information from arequest entity.

3.6. Use of @Context

Previous sections have introduced the use of @Context [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javax/ws/rs/core/Context.html]. Chapter 5 of the JAX-RS specification presents all the standard JAX-
RS Java types that may be used with @Context [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/
rs/core/Context.html].

When deploying a JAX-RS application using servlet then ServletConfig [http://
docs.oracle.com/javaee/5/api/javax/servlet/ServietConfig.html], ServietContext [http://docs.oracle.com/
javaee/S/apiljavax/servlet/ServletContext.html], HttpServietRequest [http://docs.oracl e.com/javaee/S/api/
javax/servlet/http/HttpServletRequest.html] and HttpServietResponse [http://docs.oracle.com/javaee/5/
api/javax/servlet/http/HttpServlietResponse.html]  are available using @Context [http://jax-rs-
spec.java.net/nonav/2.0/apidocsjavax/ws/rs/core/Context.html].

3.7. Programmatic resource model

Resources can be constructed from classes or instances but also can be constructed from a programmatic
resource model. Every resource created from from resource classes can also be constructed using the
programmatic resource builder api. See resource builder section for more information.
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Chapter 4. Application Deployment and
Runtime Environments

4.1. Introduction

This chapter is an overview of various server-side environments currently capable of running JAX-RS
applications on top of Jersey server runtime. Jersey supports wide range of server environments from
lightweight http containers up to full-fledged Java EE servers. Jersey applications can also run in an OSGi
runtime. The way how the application is published depends on whether the application shall runin aJava
SE environment or within a container.

Note

This chapter isfocused on server-side Jersey deployment models. The Jersey client runtime does
not have any specific container requirements and runsin plain Java SE 6 or higher runtime.

4.2. JAX-RS Application Model

JAX-RS provides a deployment agnostic abstract class Application [http://jax-rs-spec.java.net/nonav/2.0/
apidocsjavax/iws/rs/core/Application.html] for declaring root resource and provider classes, and root
resource and provider singleton instances. A Web service may extend this class to declare root resource
and provider classes. For example,

Example 4.1. Deployment agnostic application model

1 public class MyApplication extends Application {

2 @verride

3 public Set<C ass<?>> getd asses() {

4 Set <O ass<?>> s = new HashSet <O ass<?>>();
5 s. add( Hel | owr | dResour ce. cl ass);

6 return s;

7 }

8}

Alternatively it is possible to reuse ResourceConfig [https./jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/server/ResourceConfig.html] - Jersey's own implementations of Appl i cati on class.
Thisclasscan either bedirectly instantiated and then configured or it can be extended and the configuration
code placed into the constructor of the extending class. The approach typically depends on the chosen
deployment runtime.

Compared to Appl i cati on, the Resour ceConfi g provides advanced capabilities to simplify
registration of JAX-RS components, such as scanning for root resource and provider classesin aprovided
classpath or ain a set of package names etc. All JAX-RS component classes that are either manually
registered or found during scanning are automatically added to the set of classes that are returned by
get A asses. For example, thefollowing application classthat extendsfrom Resour ceConf i g scans
during deployment for JAX-RS componentsin packagesor g. f 0o. r est andor g. bar. rest :

Note

Package scanning ignores an inheritance and therefore @at h annotation on parent classes and
interfaces will be ignored. These classes won't be registered as the JAX-RS component classes.
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Example 4.2. Reusing Jer sey implementation in your custom application model

1 public class MyApplication extends ResourceConfig {
2 public MyApplication() {
3 packages("org.foo.rest;org.bar.rest");
4 }
51}
Note

Later in this chapter, theterm Appl i cat i on subclassis frequently used. Whenever used, this
term refers to the JAX-RS Application Model explained above.

4.3. Auto-Discoverable Features

4.3.1.

By default Jersey 2.x does not implicitly register any extension features from the modules available
on the classpath, unless explicitly stated otherwise in the documentation of each particular extension.
Users are expected to explicitly register the extension Feature [http:/jax-rs-spec.java.net/nonav/2.0/
apidocs/javax/ws/rs/core/Feature.html]s using their Appl i cat i on subclass. For afew Jersey provided
modules however there is no need to explicitly register their extension Feat ur es as these are
discovered and registered in the Configuration [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/
rs/core/Configuration.html] (on client/server) automatically by Jersey runtime whenever the modules
implementing these features are present on the classpath of the deployed JAX-RS application. The modules
that are automatically discovered include:

* JSON binding feature fromj er sey- medi a- noxy
» jersey-nedi a-j son- processi ng
» jersey-bean-validation

Besides these modules there are also few features/providers present in j er sey- ser ver module that
are discovered by this mechanism and their availability is affected by Jersey auto-discovery support
configuration (see Section 4.3.1, “Configuring Feature Auto-discovery Mechanism”), namely:

» WadlFeature [https://jersey.java.net/apidocs/ 2.22/jersey/org/glassfish/jersey/server/wadl/
WadlFeature.html] - enables WADL processing.

 UriConnegFilter [https://jersey.java.net/apidocy/2.22/jersey/org/glassfish/jersey/server/filter/
UriConnegFilter.html] - a URI-based content negotiation filter.

Almost all Jersey auto-discovery implementationshave Aut oDi scover abl e. DEFAULT PRI ORI TY
@riority set.

Note
Auto discovery functionality is in Jersey supported by implementing an internal

Aut oDi scover abl e Jersey SPI. Thisinterface is not public at the moment, and is subject to
change in the future, so be careful when trying to useit.

Configuring Feature Auto-discovery Mechanism

The mechanism of feature auto-discovery in Jersey that described above is enabled by default. It can be
disabled by using special (common/server/client) properties:
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Common auto discovery properties

CommonProperties FEATURE_AUTO_DISCOVERY_DISABLE [https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/

CommonProperties html#FEATURE_AUTO_DISCOVERY _DISABLE]

When set, disables auto discovery globally on client/server.
CommonProperties.JSON_PROCESSING_FEATURE_DISABLE [https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/
CommonProperties.html#JSON_PROCESSING_FEATURE_DISABLE]

When set, disables configuration of Json Processing (JSR-353) feature.

CommonPropertiesMOXY _JSON_FEATURE_DISABLE [https://jersey.java.net/apidocs/2.22/
jersey/orgl/glassfish/jersey/CommonProperties.html#MOXY_JSON_FEATURE_DISABLE]

When set, disables configuration of MOXy Json feature.

For each of these properties there is a client/server counter-part that is only honored by the Jersey
client or server runtime respectively (see ClientProperties [https.//jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/client/ClientProperties.html]/ServerProperties  [https.//jersey.java.net/apidocs/2.22/
jersey/orgl/glassfish/jersey/server/ServerProperties.html]). When set, each of these client/server specific
auto-discovery related properties overrides the value of the related common property.

Note

In case an auto-discoverable mechanism (in general or for a specific feature) is disabled, then
all the features, components and/or properties, registered by default using the auto-discovery
mechanism have to be registered manually.

4.4. Configuring the Classpath Scanning

Jersey uses a common Java Service Provider mechanism to obtain all service implementations. It means
that Jersey scans the whole class path to find appropriate META- | NF/ ser vi ces/ files. The class path
scanning may be time consuming. The morejar or war files on the classpath the longer the scanning time.
In use cases where you need to save every millisecond of application bootstrap time, you may typically
want to disable the services provider lookup in Jersey.

List of SPIsrecognized by Jersey

Aut oDi scover abl e (server, client) - it means if you disable service loading the AutoDiscoverable
feature is automatically disabled too

For cedAut oDi scover abl e (server, client) - Jersey always looks for these auto discoverable
features even if the service loading is disabled

Header Del egat ePr ovi der (server, client)
Conponent Provi der (server)
Cont ai ner Provi der (server)

AsyncCont ext Del egat ePr ovi der (server/Servlet)
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List of additional SPIs recognized by Jersey in case the net ai nf - servi ces
moduleison the classpath

* MessageBodyReader (server, client)
» MessageBodyWi t er (server, client)
* Excepti onMapper (server, client)

Since it is possible to configure al SPI implementation classes or instances manually in your
Appl i cati on subclass, disabling services lookup in Jersey does not affect any functionality of Jersey
core modules and extensions and can save dozens of ms during application initialization in exchange for
amore verbose application configuration code.

The services lookup in Jersey (enabled by default) can be disabled via a dedicated
CommonPropertiesMETAINF_SERVICES LOOKUP_DISABLE [https.//jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/CommonProperties html#METAINF_SERVICES LOOKUP_DISABLE]
property. There is a client/server counter-part that only disables the feature on the client or server
respectively:  ClientPropertiesMETAINF_SERVICES LOOKUP _DISABLE [https:.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/client/
ClientProperties.html#METAINF_SERVICES_LOOKUP_DISABLE]/
ServerPropertiesMETAINF_SERVICES LOOKUP DISABLE  [https.//jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/server/

ServerPropertieshtmi#METAINF_SERVICES LOOKUP_DISABLE]. Asin al other cases, the client/
server specific properties overrides the value of the related common property, when set.

For example, following code snippet disables service provider lookup and
manually  registers  implementations of  different JAX-RS and Jersey  provider
types (ContainerRequestFilter  [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/container/
ContainerRequestFilter.html], Feature [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/
Feature.html],  ComponentProvider  [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
server/spi/ComponentProvider.html] and ContainerProvider [https:/jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/server/spi/ContainerProvider.html]):

Example 4.3. Registering SPI implementations using Resour ceConfig

OO, WNBE

Similarly, in scenarios where the deployment model requires extending the Appl i cat i on subclass (e.g.
in al Servlet container deployments), the following code could be used to achieve the same application
configuration:

Example 4.4. Registering SPI implementations using Resour ceConf i g subclass

public class MyApplication extends ResourceConfig {
public MyApplication() {

Resour ceConfi g resourceConfig = new ResourceConfi g( MyResour ce. cl ass) ;
resourceConfig.register(org.glassfish.jersey.server.filter. Ui ConnegFilter.cla
resourceConfig.register(org. gl assfish.jersey.server.validation.ValidationFeatu
resourceConfig.register(org. gl assfish.jersey.server.spring. Spri ngConponent Prov
resourceConfig.register(org.glassfish.jersey.grizzly2. httpserver.GizzlyHttpCo
resour ceConfi g. property(ServerProperties. METAI NF_SERVI CES LOOKUP_DI SABLE,

regi ster(org.glassfish.jersey.server.filter.Uri ConnegFilter.class);

regi ster(org.glassfish.jersey.server.spring. Spri ngConponent Provi der. cl

1
2
3
4 regi ster(org.glassfish.jersey.server.validation. ValidationFeature.clas
5
6

regi ster(org.glassfish.jersey.grizzly2. httpserver.GizzlyHttpContai ner
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property(ServerProperties. VETAl NF_SERVI CES LOOKUP_DI SABLE, true);

© 00~
-

}
4.5. Java SE Deployment Environments

4.5.1. HTTP servers

Java based HTTP servers represent a minimalistic and flexible way of deploying Jersey application. The
HTTP servers are usually embedded in the application and configured and started programmatically. In
general, Jersey container for a specific HTTP server provides a custom factory method that returns a
correctly initialized HTTP server instance.

4.5.1.1. JDK Http Server

Starting with Java SE 6, Java runtime ships with a built-in lightweight HTTP server.
Jersey offers integration with this Java SE HTTP server through the j er sey- cont ai ner -
jdk-http container extenson module. Instead of creating the Htt pServer [http://
docs. oracl e. com j avase/ 6/ docs/jre/ api/ net/ httpserver/spec/ conl sun/ net/
htt pserver/ Ht pServer. ht m ] instance directly, use the creat eHt t pServer () method
of JdkHtt pServerFactory [https://jersey.java. net/apidocs/2.22/jersey/
org/ gl assfish/jersey/jdkhttp/JdkHtt pServer Factory. htm ], which creates the
Ht t pSer ver instance configured asaJersey container and initialized with the supplied Appl i cat i on
subclass.

Creating new Jersey-enabled jdk http server is as easy as:

Example 4.5. Using Jersey with JDK HTTP Server

1 URl baseUi = UriBuilder.fromJri("http://localhost/").port(9998).buil d();
2 ResourceConfig config = new ResourceConfi g(M/Resour ce. cl ass);
3 HttpServer server = JdkHtt pServerFactory. createHttpServer(baseUi, config);

A JDK HTTP Container dependency needs to be added:

<dependency>
<gr oupl d>or g. gl assfi sh. j ersey. cont ai ner s</ gr oupl d>
<artifactld>j ersey-container-jdk-http</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

4.5.1.2. Grizzly HTTP Server

Grizzly [http://grizzly javanet/] is a multi-protocol framework built on top of Java NIO
[http://docs.oracle.com/javase/6/docs/api/javalnio/package-summary.html]. Grizzly ams to simplify
development of robust and scalable servers. Jersey provides a container extension module that enables
support for using Grizzly as a plain vanilla HTTP container that runs JAX-RS applications. Starting a
Grizzly server to run a JAX-RS or Jersey application is one of the most lightweight and easy ways how
to expose a functional RESTful services application.

Grizzly HTTP container supports injection of Grizzly-specific
org. glassfish.grizzly. http. server. Request and
org. glassfish.grizzly. http.server. Response instances into JAX-RS and Jersey
application resources and providers. However, since Grizzly Request is not proxiable, the injection
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of Grizzly Request into singleton (by default) JAX-RS / Jersey providers is only possible via
j avax. i nject. Provi der instance. (Grizzly Response does not suffer the same restriction.)

Example 4.6. Using Jersey with GrizzZly HTTP Server

1 URI baseUri = UriBuilder.fromJri("http://1ocal host/").port(9998). build();
2 Resour ceConfig config = new ResourceConfi g( M/Resour ce. cl ass);
3 Ht t pServer server = GizzlyHtpServerFactory. createHttpServer(baseUri, con

The container extension module dependency to be added is:

<dependency>
<gr oupl d>or g. gl assfi sh. j ersey. cont ai ner s</ gr oupl d>
<artifactld>j ersey-container-grizzly2-http</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

Note

Jersey uses Grizzly extensively in the project unit and end-to-end tests via test framework.

4.5.1.3. Simple server

Simple [http://www.simpleframework.org/] is a framework which allows developers to create a HTTP
server instance and embed it within an application. Again, creating the server instance is achieved by
calling afactory method fromthej er sey- cont ai ner - si npl e- ht t p container extension module.

Simple framework HTTP container supports injection of Simple framework-specific
org. si nmpl eframewor k. htt p. Request and org. si npl ef ramewor k. htt p. Response
instances into JAX-RS and Jersey application resources and providers.

Example 4.7. Using Jer sey with the Simple framework

1 URI baseUri = UriBuilder.fromJri("http://1ocal host/").port(9998). build();
2 Resour ceConfig config = new ResourceConfi g( M/Resour ce. cl ass);
3 Si npl eCont ai ner server = Sinpl eCont ai ner Factory. creat e(baseUri, config);

The necessary container extension module dependency in thiscase is:

<dependency>
<gr oupl d>or g. gl assfi sh. j ersey. cont ai ner s</ gr oupl d>
<artifactld>j ersey-container-sinple-http</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

Note

Simpleframework HTTP container does not support deployment on context paths other than root
path ("/ "). Non-root context path isignored during deployment.

4.5.1.4. Jetty HTTP Server

Jetty isapopular Servlet container and HTTP server. We will not look into Jetty's capabilities as a Servlet
container (although we are using it in our tests and examples), because there is nothing specific to Jetty
when using a Servlet-based deployment model, which is extensively described later in our Section 4.7,
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“Servlet-based Deployment” section. We will here only focus on describing how to use Jetty's HTTP
server.

Jetty HTTP container supportsinjection of Jetty-specificor g. ecl i pse.j etty. server. Request
and org. eclipse.jetty.server. Response instances into JAX-RS and Jersey application
resources and providers. However, since Jetty HTTP Request is not proxiable, the injection
of Jetty Request into singleton (by default) JAX-RS / Jersey providers is only possible via
j avax.inject. Provi der instance. (Jetty Response does not suffer the same restriction.)

Example 4.8. Using Jersey with Jetty HTTP Server

1 URI baseUri = UriBuilder.fromJri("http://1ocal host/").port(9998). build();
2 ResourceConfig config = new ResourceConfi g(MyResour ce. cl ass);
3 Server server = JettyHtpContainerFactory. createServer(baseUri, config);

And, of course, we add the necessary container extension module dependency:

1 <dependency>

2 <groupl d>or g. ecl i pse.jetty</groupl d>
3 <artifactld>jetty-server</artifactld>
4 <versi on>2. 22</ ver si on>

5 </ dependency>

Note

Jetty HTTP container does not support deployment on context paths other than root path ("/ ).
Non-root context path isignored during deployment.

4.6. Creating programmatic JAX-RS endpoint

JAX-RS specification also defines the ability to programmatically create a JAX-RS application endpoint
(i.e. container) for any instance of a Appl i cati on subclass. For example, Jersey supports creation of
Grizzly [http://grizzly.java.net/] Ht t pHandl er instance asfollows:

Ht t pHandl er endpoi nt = Runti neDel egat e. getl nstance()
. creat eEndpoi nt (new MyApplication(), HttpHandler.cl ass);

OncetheGrizzly Ht t pHandl er endpointiscreated, it can be used for in-process deployment to aspecific
base URL.

4.7. Servlet-based Deployment

In aServlet container, JAX-RS defines multiple deployment options depending on the Servliet APl version
supported by the Servlet container. Following sections describe these optionsin detail.

4.7.1. Servlet 2.x Container

Jersey integrates with any Servlet containers supporting at least Serviet 2.5 specification. Running on
a Servlet container that supports Servliet API 3.0 or later gives you the advantage of wider feature set
(especially asynchronous request processing support) and easier and more flexible deployment options. In
this section we will focus on the basic deployment models availablein any Servlet 2.5 or higher container.

In Servlet 2.5 environment, you have to explicitly declare the Jersey container Servlet in your Web
application'sweb. xm deployment descriptor file.
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Example 4.9. Hooking up Jersey asa Servlet

1 <web-app>

2 <servl et >

3 <servl et - nane>MyAppl i cat i on</ servl et - nane>
4 <servl et-class>org. gl assfish.jersey.servlet. Servl et Cont ai ner</servl et -
5 <init-paranp

6 Ca

7 </init-paranpr

8 </servlet>

9 Ca

10 <servl et - mappi ng>

11 <servl et - nane>MyAppl i cat i on</ servl et - nane>
12 <url -pattern>/ nyApp/*</url -pattern>

13 </ servl et - mappi ng>

14

15 </ web-app>
Alternatively, you can register Jersey container as afilter:

Example 4.10. Hooking up Jersey as a Servlet Filter

1 <web-app>

2 <filter>

3 <filter-name>M/Application</filter-nanme>
4 <filter-class>org.glassfish.jersey.servlet.ServletContainer</filter-c
5 <init-paranp

6 c.

7 </init-paranpr

8 </filter>

9 c.

10 <filter-mappi ng>

11 <filter-name>M/Application</filter-nanme>
12 <url -pattern>/ nyApp/*</url -pattern>

13 </filter-mappi ng>

14

15 </ web-app>

The content of the <i ni t - par an® element will vary depending on the way you decide to configure
Jersey resources.

4.7.1.1. Custom Appl i cati on subclass

If you extend the Application [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/
Application.ntml] class to provide the list of relevant root resource classes (get Cl asses()) and
singletons(get Si ngl et ons() ),i.e. your JAX-RSapplication model, you then need to register itinyour
web application web. xm deployment descriptor using a Servlet or Servlet filter initialization parameter
withanameof j avax. ws. rs. Appl i cati on [sic] asfollows:

Example 4.11. Configuring Jersey container Servlet or Filter to use custom
Appl i cat i on subclass

1 <init-paranp
2 <par am nane>j avax. ws. rs. Appl i cat i on</ par am nane>
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3 <par am val ue>or g. f oo. MyAppl i cati on</ param val ue>
4 </init-paranp

Jersey will consider all the classes returned by get Cl asses() and get Si ngl et ons() methods of
your Appl i cat i on implementation.

Note
The name of the configuration property as defined by JAX-RS specification is indeed

javax.ws.rs. Application and not j avax.ws.rs. core. Application as one
might expect.

4.7.1.2. Jersey package scanning
If there is no configuration properties to be set and deployed application consists only from resources and

providers stored in particular packages, you can instruct Jersey to scan these packages and register any
found resources and providers automatically:

Example 4.12. Configuring Jersey container Servlet or Filter to use package

scanning
1 <init-parane
2 <par am nane>j er sey. confi g. server. provi der. packages</ par am nane>
3 <par am val ue>
4 org. foo. myresour ces, org. bar. ot herresources
5 </ param val ue>
6 </init-paranp
7 <init-parane
8 <par am nane>j er sey. confi g. server. provi der. scanni ng. r ecur si ve</ par am nane>
9 <par am val ue>f al se</ param val ue>
10 </init-paranp

Jersey will automatically discover the resources and providers in the selected packages. You
can aso decide whether Jersey should recursively scan also sub-packages by setting the
jersey.config.server. provider. scanning.recursive property. The default value is
t r ue, i.e. the recursive scanning of sub-packagesis enabled.

4.7.1.3. Selecting concrete resource and provider classes

While the above-mentioned package scanning is useful esp. for development and testing, you
may want to have a little bit more control when it comes to production deployment in terms
of being able to enumerate specific resource and provider classes. In Jersey it is possible to
achieve this even without a need to implement a custom Appl i cati on subclass. The specific
resource and provider fully-qualified class names can be provided in a comma-separated value of
jersey.config.server. provi der. cl assnamnes initialization parameter.

Example 4.13. Configuring Jersey container Servlet or Filter to usealist of classes

1 <init-paranp

2 <par am nane>j er sey. confi g. server. provi der. cl assnanes</ par am nane>
3 <par am val ue>

4 org. f oo. myresour ces. MyDogResour ce,

5 org. bar. ot herresour ces. MyCat Resour ce

6 </ par am val ue>
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7 </init-paranp
Note

All of the techniques that have been described in this section also apply to Servlet containers
that support Servlet APl 3.0 and later specification. Newer Servlet specifications only give you
additional features, deployment options and more flexibility.

4.7.2. Servlet 3.x Container

4.7.2.1. Descriptor-less deployment

There are multiple deployment options in the Servlet 3.0 container for a JAX-RS application
defined by implementing a custom Application [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/
rs/core/Application.html] subclass. For simple deployments, no web. xm is necessary at al. Instead,
an @ApplicationPath [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ApplicationPath.html]
annotation can be used to annotate the custom Application [http://jax-rs-spec.java.net/nonav/2.0/apidocy
javax/ws/rs/core/Application.html] subclass and define the base application URI for all JAX-RS resources
configured in the application:

Example 4.14. Deployment of a JAX-RS application using @\ppl i cati onPat h
with Servlet 3.0

1 @\pplicationPath("resources")

2 public class MyApplication extends ResourceConfig {
3 public MyApplication() {

4 packages("org.foo.rest;org.bar.rest");

5 }

6}

Note

There are many other convenience methods in the ResourceConfig that can
be used in the constructor of your custom subclass to configure your JAX-RS
application, see ResourceConfig [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
server/ResourceConfig.html] APl documentation for more details.

In case you are not providing web. xm deployment descriptor for your maven-based web
application project, you need to configure your maven-war - pl ugi n to ignore the missing
web. xm file by setting failOnMissingWebXml [http://maven.apache.org/plugins/maven-war-plugin/
war-mojo.html#failOnMissingWebXml] configuration property tof al se inyour project pom xmi file:

Example 4.15. Configuration of maven-war -plugin to ignore missing web. xm
1 <pl ugi ns>
2 C
3 <pl ugi n>
4 <gr oupl d>or g. apache. maven. pl ugi ns</ gr oupl d>
5 <artifactld>maven-war-plugi n</artifactld>
6 <versi on>2. 3</versi on>
7 <confi guration>
8 <fai |l OnM ssi ngWebXm >f al se</fai | OnM ssi ng\WebXm >
9 </ configuration>
0

1 </ pl ugi n>
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11
12 </ pl ugi ns>

4.7.2.2. Deployment using web. xm descriptor

Another Servlet 3.x container deployment model is to declare the JAX-RS application details in the
web. xm . Thisistypically suitable for more complex deployments, e.g. when security model needsto be
properly defined or when additional initialization parameters have to be passed to Jersey runtime. JAX-
RS 1.1 and later specifiesthat afully qualified name of the class that implements Application [http://jax-
rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Application.html] may be used in the definition of a
<ser vl et - name> element as part of your application'sweb. xnl deployment descriptor.

Following example illustrates this approach:

Example 4.16. Deployment of a JAX-RS application using web. xm with Servlet

3.0
1 <web-app>
2 <servl et >
3 <servl et - name>or g. f oo. rest. MyAppl i cati on</servl et - nane>
4 </servlet>
5 c.
6 <servl et - mappi ng>
7 <servl et - name>or g. f oo. rest. MyAppl i cati on</servl et - nane>
8 <url -pattern>/resources</url-pattern>
9 </ servl et - mappi ng>
10

11 </ web-app>

Note that the <ser vl et - cl ass> eement is omitted from the Servlet declaration. This is a correct
declaration utilizing the Servlet 3.0 extension mechanism described in detail inthe Section 4.7.2.3, “ Servlet
Pluggability Mechanism” section. Also notethat <ser vl et - mappi ng>isusedintheexampleto define
the base resource URI.

Tip

When runninginaServlet 2.x it would instead be necessary to declare the Jersey container Servlet
or Filter and pass the Appl i cat i on implementation class name as one of thei ni t - par am
entries, as described in Section 4.7.1, “ Servlet 2.x Container”.

4.7.2.3. Servlet Pluggability Mechanism

Servlet framework pluggability mechanism is a feature introduced with Serviet 3.0 specification. It
simplifies the configuration of various frameworks built on top of Servlets. Instead of having one
web. xm file working as a central point for all the configuration options, it is possible to modularize
the deployment descriptor by using the concept of so-called web fragments - several specific and focused
web. xm files. A set of web fragments basically builds up the final deployment descriptor. This
mechanism also provides SPl hooks that enable web frameworks to register themselves in the Servlet
container or customize the Servlet container deployment processin some other way. This section describes
how JAX-RS and Jersey leverage the Servlet pluggability mechanism.

4.7.2.3.1. JAX-RS application without an Appl i cat i on subclass
If no Appl i cati on (or Resour ceConf i g) subclassis present, Jersey will dynamically add a Jersey
container Servlet and set its name to j avax. ws. rs. core. Appl i cati on. The web application
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path will be scanned and all the root resource classes (the classes annotated with @Path [http://jax-
rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Path.html] annotation) as well as any providers that are
annotated with @Provider [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/Provider.htmi]
annotation packaged with the application will be automatically registered in the JAX-RS application. The
web application has to be packaged with a deployment descriptor specifying at least the mapping for the
addedj avax. ws. rs. core. Appl i cati on Servlet;

Example 4.17. web. xm of a JAX-RS application without an Appl i cati on

subclass
1 <web-app version="3.0"
2 xm ns="http://java. sun. com xm / ns/j avaee"
3 xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance" >
4
5 <I-- Servlet declaration can be omtted in which case
6 it would be automatically added by Jersey -->
7 <servl et >
8 <servl et - nane>j avax. ws. rs. core. Appl i cati on</servl et - nane>
9 </servlet>
10
11 <servl et - mappi ng>
12 <servl et - nane>j avax. ws. rs. core. Appl i cati on</servl et - nane>
13 <url - pattern>/nyresources/*</url -pattern>
14 </ servl et - mappi ng>

15 </ web-app>
4.7.2.3.2. JAX-RS application with a custom Appl i cati on subclass

When a custom Appl i cat i on subclass is provided, in such case the Jersey server runtime behavior
depends od whether or not thereis a Servlet defined to handle the application subclass.

If the web.xm contains a Servlet definition, that has an initidization parameter
javax.ws.rs. Appli cati on whose vaue is the fully quaified name of the Appli cati on
subclass, Jersey does not perform any additional stepsin such case.

If no such Servlet is defined to handle the custom Appl i cati on subclass, Jersey dynamically
adds a Servlet with a fully qualified name equal to the name of the provided Appli cation
subclass. To define the mapping for the added Servlet, you can either annotate the custom
Appl i cat i on subclasswith an @A pplicationPath [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/
ws/rg/ApplicationPath.html] annotation (Jersey will use the annotation value appended with / * to
automatically define the mapping for the Servlet), or specify the mapping for the Servlet in theweb. xm
descriptor directly.

In the following example, let's assume that the JAX-RS application is defined using a custom
Appl i cati on subclass named or g. exanpl e. MyAppl i cati on. Then the web. xm file could
have the following structure:

Example 4.18.
1 <web-app version="3.0"
2 xm ns="http://java. sun. conf xm / ns/j avaee"
3 xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schemna- i nst ance" >
4
5 <l-- Servlet declaration can be onmitted in which case
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6 it would be automatically added by Jersey -->
7 <servl et >
8 <servl et - name>or g. exanpl e. MyAppl i cati on</ servl et - nane>
9 </servlet>
10
11 <l-- Servlet mapping can be omtted in case the Application subcl ass
12 is annotated with @\pplicationPath annotation; in such case
13 t he mappi ng woul d be automatically added by Jersey -->
14 <servl et - mappi ng>
15 <servl et - nanme>or g. exanpl e. MyAppl i cati on</ servl et - nane>
16 <url -pattern>/nyresources/*</url-pattern>
17 </ servl et - mappi ng>
18 </ web-app>
Note

If your custom Appl i cat i on subclassis packaged in thewar , it defines which resourceswill
be taken into account.

» If bothget O asses() andget Si ngl et ons() methodsreturn an empty collection, then
ALL the root resource classes and providers packaged in the web application archive will be
used, Jersey will automatically discover them by scanning the . war file.

* If any of the two mentioned methods - get Cl asses() or get Si ngl et ons() returnsa
non-empty collection, only those classes and/or singletons will be published in the JAX-RS
application.

Table4.1. Servlet 3 Pluggability Overview

Condition Jersey action Servlet Name web. xm

No Appl i cation Adds Servlet j avax.ws. rs. core. ApfBandatt mapping is required

subclass

Appl i cation subclass |No action Already defined Not required

handled by existing Servlet

Appl i cati on subclass |Adds Servlet FON of the if no

NOT handled by existing Applicationsubclass |@\pplicationPath

Serviet onthe Appl i cati on
subclass, then Servlet
mapping is required

4.7.3. Jersey Servlet container modules

Jersey uses its own Servl et Container [https://jersey.java. net/api docs/ 2. 22/
jerseyl/org/glassfish/jersey/servlet/ServletContainer.htn] implementation
of Servlet and Servlet Filter API to integrate with Servlet containers. As any JAX-RS runtime, Jersey
provides support for Servlet containersthat support Servlet specification version 2.5 and higher. To support
JAX-RS 2.0 asynchronous resources on top of a Servlet container, support for Servlet specification version
3.0 or higher isrequired.

When deploying to a Servlet container, Jersey application is typically packaged asa. war file. Aswith
any other Servlet application, JAX-RS application classes are packaged in \EB- | NF/ ¢l asses or VVEB-
I NF/ 1 i b and required application libraries arelocated in WEB- | NF/ | i b. For more details, pleaserefer
to the Servlet Specification (JSR 315 [http:/jcp.org/en/jsr/detail 71d=315]).
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Jersey provides two Servlet modules. The first module is the Jersey core Servlet module that provides the
core Servlet integration support and isrequired in any Servlet 2.5 or higher container:

<dependency>
<groupl d>or g. gl assfi sh. j ersey. cont ai ner s</ gr oupl d>
<artifactld>j ersey-container-servlet-core</artifactld>
</ dependency>

To support additional Servlet 3.x deployment modes and asynchronous JAX-RS resource programming
model, an additional Jersey module is required:

<dependency>
<groupl d>or g. gl assfi sh. j ersey. cont ai ner s</ groupl d>
<artifactld>jersey-container-servlet</artifactld>
</ dependency>

Thej er sey- cont ai ner - ser vl et moduledependsonj er sey- cont ai ner-servl et-core
module, therefore when it is used, it is not necessary to explicitly declare the j er sey- cont ai ner -
ser vl et - cor e dependency.

Note that in simple cases, you don't need to provide the deployment descriptor (web. xm ) and can use
the @\ppl i cat i onPat h annotation, as described in Section 4.7.2.3.1, “JAX-RS application without
an Appl i cati on subclass’ section.

4.8. Java EE Platform

This section describes, how you can publish Jersey JAX-RS resources as various Java EE platform
elements. JAX-RS and Jersey give you wide choice of possibilities and it is up to your taste (and design
of your application), what Java EE technology you decide to use for the management of your resources.

4.8.1. Managed Beans

Jersey supports the use of Java EE Managed beans as root resource classes, providers as well as
Appl i cat i on subclasses.

In the code below, you can find an example of a bean, that uses a managed-bean interceptor defined as a
JAX-RS bean. The bean is used to intercept calls to the resource method get I t () :

1 @mnagedBean
2 @at h("/ managedbean")
3 public class ManagedBeanResource {

4
5 public static class Mylnterceptor ({

6 @\ oundl nvoke

7 public String around(lnvocati onContext ctx) throws Exception {
8 Systemout. println("around() called");

9 return (String) ctx.proceed();

10 }

11 }

12

13 @EET

14 @r oduces("text/plain")

15 @ nt erceptors(Myl nterceptor. cl ass)

16 public String getlt() {
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4.8.2.

4.8.3.

17 return "H managed bean!";
18 }
19 }

Context and Dependency Injection (CDI)

CDI beans can be used as Jersey root resource classes, providers as well as Appl i cat i on subclasses.
Providersand Appl i cat i on subclasses have to be singleton or application scoped.

The next example shows a usage of a CDI bean as a JAX-RS root resource class. We assume, that CDI
has been enabled. The code snipped uses the type-safe dependency injection provided in CDI by using
another bean (MyQt her Cdi Bean):

1 @prat h("/cdi bean")
2 public class Cdi BeanResource ({

3 @nject Myt her Cdi Bean bean; // CDI injected bean
4

5 @ET

6 @r oduces("text/plain")

7 public String getlt() {

8 return bean.getlt();

9 }

10 }

The above works naturally inside any Java EE compliant AS container. In Jersey version 2.15, container
agnostic CDI support was introduced. This feature alows you to publish CDI based JAX-RS resources
also in other containers. Jersey cdi-webapp example shows Jersey/CDI integration in Grizzly HTTP and
Apache Tomcat server. Detailed description of Jersey CDI support outside of a fully fledged Java EE
application container could be found in Chapter 23, Jersey CDI Container Agnostic Support.

Enterprise Java Beans (EJB)

Stateless and Singleton Session beans can be used as Jersey root resource classes, providers and/or
Appl i cati on subclasses. You can choose from annotating the methods in the EJB's loca interface
or directly the method in an interface-less EJB POJO. JAX-RS specifications requires its implementors
to discover EJBs by inspecting annotations on classes (or local interfaces), but not in the deployment
descriptors (ej b-j ar . xml ). As such, to keep your JAX-RS application portable, do not override EJB
annotations or provide any additional meta-data in the deployment descriptor file.

Following example consists of a stateless EJB and alocal interface used in Jersey:

@ocal
public interface Local Ej b {
@ET
@r oduces("text/plain")
public String getlt();

}

@5t at el ess

@ath("/statel ess")

10 public class Statel esskj bResource inmplenents Local Ef b {
11 @verride

12 public String getlt() {

13 return "H Statel ess!™;

O©CoOoO~NOOOTA,WNPE
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14 }
15 }

Note

Please note that Jersey currently does not support deployment of JAX-RS applications packaged
as standalone EJB modules (ejb-jars). To use EJBs as JAX-RS resources, the EJBs need to be
packaged either directly inaWAR or in an EAR that contains at least one WAR. Thisisto ensure
Servlet container initialization that is necessary for bootstrapping of the Jersey runtime.

4.8.4. Java EE Servers
4.8.4.1. GlassFish Application Server

As explained in 2.3.1, you don't need to add any specific dependencies on GlassFish, Jersey is already
packaged within GlassFish. Y ou only need to add the pr ovi ded-scoped dependencies to you project to
be able to compile it. At runtime, GlassFish will make sure that your application has access to the Jersey
libraries.

Started with version 2.7, Jersey allows injecting Jersey specific types into CDI enabled JAX-RS
components using the @ avax. i nj ect. | nj ect annotation. This covers also custom HK2 bindings,
that are configured as part of Jersey application. Thefeature specifically enablesusage of Jersey monitoring
statistics (provided that the statistic feature is turned on) in CDI environment, where injection is the only
mean to get access to monitoring data.

Since both CDI and HK2 use the same injection annotation, Jersey could get confused
in certain cases, which could lead to nasty runtime issues. The get better control
over what Jersey evaluates as HK2 injection, end-users could take advantage of newly
introduced, Hk2CustomBoundTypesProvider [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/ext/cdi 1x/spi/Hk2CustomBoundTypesProvider.html], SPI. Please see the linked javadoc to get
detailed information on how to use the SPI in your application.

4.8.4.2. Oracle WebLogic Server

WebLogic 12.1.2 and earlier supports only JAX-RS 1.1 (JSR 311 [http://jcp.org/en/jsr/detail 2d=311])
out of the box with Jersey 1.x (WebLogic 12.1.2 ships with Jersey 1.13). To update the version of
Jersey 1.x in these earlier WebLogic releases, please read the Updating the Version of Jersey JAX-
RS RI [http://docs.oracle.com/middleware/1212/wls/REST F/version-restful-service.htm] chapter in the
WebL ogic RESTful Web Services Development Guide.

In WebLogic 12.1.3, Jersey 1.18 is shipped as a default JAX-RS 1.1 provider. In this version of
WebL ogic, JAX-RS 2.0 (using Jersey 2.5.1) issupported as an optionally installable shared library. Please
read through the WebL ogic 12.1.3 RESTful Web Services Development Guide [http://docs.oracle.com/
middleware/1213/wls/REST F/use-jersey20-ri. ntm#RESTF290] for details how to enable JAX-RS 2.0
support on WebL ogic 12.1.3.

4.8.4.3. Other Application Servers

Third party Java EE application servers usually ship with a JAX-RS implementation. If you want to use
Jersey instead of the default JAX-RS provider, you need to add Jersey libraries to your classpath and
disable the default JAX-RS provider in the container.

In general, Jersey will be deployed as a Servlet and the resources can be deployed in various ways, as
described in this section. However, the exact steps will vary from vendor to vendor.
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4.9. OSGi

4.9.1.

OSGi support has been added to the Jersey version 1.2. Since then, you should be able to utilize standard
OSGi means to run Jersey based web applications in OSGi runtime as described in the OSGi Service
Platform Enterprise Specification. Jersey is currently compatible with OSGi 4.2.0, the specification could
be downloaded from the OSGi 4.2.0 Download Site [http://www.osgi.org/Downl oad/Rel easedV 42].

The two supported ways of running an OSGi web application are:
* WAB (Web Application Bundle)
o HTTP Service

WAB isin fact just an OSGified WAR archive. HTTP Service feature alows you to publish Java EE
Servletsin the OSGi runtime.

Two examples were added to the Jersey distribution to depict the above mentioned features and show how
to use them with Jersey:

* WAB Example [https://github.com/jersey/jersey/tree/2.22/exampl es/osgi-helloworl d-webapp]
» HTTP Service example [https://github.com/jersey/jersey/tree/2.22/exampl es/osgi-http-service]

Both examples are multi-module maven projects and both consist of an application OSGi bundle
module and a test module. The tests are based on the PAX Exam [http://ops4j1.jira.com/wiki/display/
PAXEXAM3/Pax+Exam] framework. Both OSGi examples also include a readme file containing
instructions how to manually run the example applications using Apache Felix [http://felix.apache.org/
site/index.html] framework.

The rest of the chapter describes how to run the above mentioned examples on GlassFish 4 application
server.

Enabling the OSGi shell in Glassfish

Since GlassFish utilizes Apache Felix, an OSGi runtime comes out of the box with GlassFish.
However, for security reasons, the OSGi shell has been turned off. You can however explicitly
enable it either by starting GlassFish the asadni n console and creating a Java system property
gl assfish.osgi.start.level.final andsettingitsvalueto 3:

Example 4.19.

Start the admin console:

1

2 ~/glassfish/bin$ ./asadmn

3 Use "exit" to exit and "hel p" for online help.
4 asadni n>

Y ou can check the actual value of the java property (loaded from the configuration file):

26

27 asadmin> list-jvmoptions

28 ...

29 -Dgl assfish.osgi.start.level.final=2
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30 ...
And change the value by typing:

26
27 asadnin> create-jvmoptions --target server -Dglassfish.osgi.start.level.fina

The second option isto changethe valueinthe osgi . pr operti es configuration file:

1

2 # Final start level of OSG framework. This is used by d assFish |auncher code
3 # to set the start level of the OSG framework once server is up and running s
4 # optional services can start. The initial start |level of framework is control
5 # the standard franework property called org.osgi.franmework. startl evel . begi nni
6 gl assfish.osgi.start.level.final=3

Y ou can then execute the Felix shell commands by typingosgi  <f el i x_conmand> intheasadmni n
console. For example:

1
2 asadmin> osgi |Ib
3 ... list of bundles ...

or launching the shell using osgi - shel | command in the admin console (the domain must be started,
otherwise the osgi shell won't launch):

1

2 asadm n> osgi -shel |

3 Use "exit" to exit and "hel p" for online help.
4 gogo$

and execute the osgi commands directly (without the "osgi " prefix):

1
2 gogo$ Ib
3 ... list of bundles ...

4.9.2. WAB Example

As mentioned above, WAB is just an OSGi-fied WAR archive. Besides the usual OSGi headers it must
in addition contain a special header, Web-ContextPath, specifying the web application context path. Our
WAB has (beside some other) the following headers present in the manifest:

1 Web- Cont ext Pat h: hell oworl d
2 Webapp- Context: hell oworld
3 Bundl e-C assPat h: WEB-| NF/ cl assese

Here, the second header is ignored by GlassFish, but may be required by other containers not fully
compliant with the OSGi Enterprise Specification mentioned above. The third manifest header worth
mentioning isthe Bundle-ClassPath specifying whereto find the application Java classes within the bundle
archive. More about manifest headersin OSGi can be found in the OSGi Wiki [http://wiki.osgi.org/wiki/
Category:Manifest_Header].

For more detailed information on the example please see the WAB Example [https.//github.com/jersey/
jersayltreel2.22/exampl es/osgi-helloworld-webapp] source code. This example does not package into a
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singlewar file. Instead awar and a set of additional | ar s is produced during the build. See the next
exampl e to see how to deploy OSGi based Jersey application to GlassFish.

4.9.3. HTTP Service Example

Note

When deploying an OSGi HT TP Service exampl e to GlassFish, please make surethe OSGi HTTP
Service bundleisinstalled on your GlassFish instance.

You can directly install and activate the Jersey application bundle. In case of our example, you can either
install the example bundle stored locally (and alternatively build from Jersey sources):

1) Build (optional)

1
2 exanpl es$ cd osgi-http-service/bundl e
3 bundl e$ nvn cl ean package

You can also get the binary readily compiled from Java.net Maven Repository [https://maven.java.net/
content/repositories/rel eases/org/gl assfish/jersey/examples/osgi-http-service/bundle/2.22] .

2) Install into OSGi runtime:

1
2 gogo$ install file:///path/to/file/bundle.jar
3 Bundle ID: 303

or install it directly from the maven repository:

1
2 gogo$ install http://maven.java.net/content/repositories/rel eases/org/glassfis
3 Bundle ID: 303

Make suretoreplace<ver si on> with an appropriate version number. Which oneis appropriate depends
on the specific GlassFish 4.x version you are using. The version of the bundle cannot be higher than the
version of Jersey integrated in your GlassFish 4.x server. Jersey bundles declare dependencies on other
bundles at the OSGi level and those dependencies are version-sensitive. If you use example bundle from
let's say version 2.5, but Glassfish has Jersey 2.3.1, dependencies will not be satisfied and bundle will not
start. If this happens, the error will ook something like this:

1 gogo$ Ib

2 ...

3 303 | Installed | 1| jersey-exanpl es-osgi-http-service-bundl e (2.5.0. SNAPS
4 gogo$ start 303

5

6 org.osgi.franmework. Bundl eException: Unresol ved constraint in bundle

7 org.glassfish.jersey. exanpl es. osgi - http-service. bundle [303]: Unable to resolv
8 [303.0] osgi.wring.package; (& osgi.w ring.package=org.glassfish.jersey.servl
9 (version>=2.5.0)(!(version>=3.0.0)))

10

11 gogo$

In the opposite scenario (example bundle version 2.3.1 and Glassfish Jersey version higher), everything
should work fine.
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Also, if you build GlassFish from the main trunk sources and use the example from most recent Jersey
release, you will most likely be able to run the examples from the latest Jersey release, as Jersey team
typically integrates all newly released versions of Jersey immediately into GlassFish.

Asafina step, start the bundle:
1 gogo$ start 303

Again, the Bundle ID (in our case 303) has to be replaced by the correct one returned from thei nst al |
command.

The example app should now be up and running. You can access it on http://localhost:8080/0sgi/
jersey-http-service/status [http://local host:8080/0sgi/jersey-http-service/status]. Please see HTTP Service
example [https://github.com/jersey/jersey/treel2.22/examples/osgi-http-service] source code for more
details on the example.

4.10. Other Environments

4.10.1. Oracle Java Cloud Service

AsOracle Public Cloudisbased on WebL ogic server, the same appliesasin the paragraph about WebL ogic
deployment (see Section 4.8.4.2, “ Oracle WebL ogic Server”). More on devel oping applicationsfor Oracle
Java Cloud Service can be found in this guide [http://docs.oracle.com/cloud/131/developer_services/
CSJSU/java-develop.ntm#BABHDAJH].
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Chapter 5. Client API

This section introduces the JAX-RS Client API, which is a fluent Java based API for communication
with RESTful Web services. This standard API that is also part of Java EE 7 is designed to make it very
easy to consume a Web service exposed via HTTP protocol and enables developers to concisely and
efficiently implement portable client-side solutions that leverage existing and well established client-side
HTTP connector implementations.

The JAX-RSclient API can be utilized to consume any Web service exposed on top of aHTTP protocol or
it'sextension (e.g. WebDAV), and isnot restricted to servicesimplemented using JAX-RS. Y et, devel opers
familiar with JAX-RS should find the client API complementary to their services, especialy if the client
API is utilized by those services themselves, or to test those services. The JAX-RS client API finds
inspiration in the proprietary Jersey 1.x Client APl and developers familiar with the Jersey 1.x Client API
should find it easy to understand all the concepts introduced in the new JAX-RS Client API.

The goals of the client API are threefold:

1. Encapsulate akey constraint of the REST architectural style, namely the Uniform Interface Constraint
and associated data elements, as client-side Java artifacts;

2. Make it as easy to consume RESTful Web services exposed over HTTP, same as the JAX-RS server-
side APl makesit easy to develop RESTful Web services; and

3. Share common concepts and extensibility points of the JAX-RS API between the server and the client
side programming models.

Asan extension to the standard JAX-RS Client API, the Jersey Client API supportsapluggablearchitecture
to enable the use of different underlying HTTP client Connector [https://jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/client/spi/Connector.html] implementations. Several such implementations are
currently provided with Jersey. We have a default client connector using Ht t p(s) URLConnect i on
supplied with the JDK as well as connector implementations based on Apache HTTP Client, Jetty HTTP
client and Grizzly Asynchronous Client.

5.1. Uniform Interface Constraint

The uniform interface constraint bounds the architecture of RESTful Web services so that aclient, such as
abrowser, can utilize the sameinterface to communicate with any service. Thisisavery powerful concept
in software engineering that makes Web-based search engines and service mash-ups possible. It induces
properties such as:

1. simplicity, the architecture is easier to understand and maintain; and

2. evolvahility or loose coupling, clientsand services can evolve over time perhapsin new and unexpected
ways, while retaining backwards compatibility.

Further constraints are required:

1. every resourceisidentified by aURI;

2. aclientinteractswith theresourceviaHTTP requests and responses using afixed set of HT TP methods;
3. one or more representations can be returned and are identified by media types; and

4. the contents of which can link to further resources.
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The above process repeated over and again should be familiar to anyone who has used a browser to fill in
HTML forms and follow links. That same process is applicable to non-browser based clients.

Many existing Java-based client APIs, such asthe Apache HTTP client APl or Ht t pUr | Connecti on
supplied with the JDK place too much focus on the Client-Server constraint for the exchanges of request
and responses rather than aresource, identified by a URI, and the use of afixed set of HTTP methods.

A resourceinthe JAX-RSclient APl isaninstance of the JavaclassWebTarget [ http://jax-rs-spec.java.net/
nonav/2.0/apidocdjavax/ws/rs/client/WebTarget.html]. and encapsulates an URI. The fixed set of HTTP
methods can beinvoked based ontheWebTar get . Therepresentations are Javatypes, instances of which,
may contain links that new instances of WebTar get may be created from.

5.2. Ease of use and reusing JAX-RS artifacts

Since a JAX-RS component is represented as an annotated Java type, it makes it easy to configure, pass
around and inject in waysthat are not so intuitive or possible with other client-side APIs. The Jersey Client
API reuses many aspects of the JAX-RS and the Jersey implementation such as:

1. URI building using UriBuilder [http://jax-rs-spec.java.net/nonav/2.0/apidocsyjavax/ws/rs/core/
UriBuilder.html] and UriTemplate [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/uri/
UriTemplate.html] to safely build URISs;

2. Built-in support for Java types of representations such as byt e[ ], St ri ng, Nunber, Bool ean,
Character, I nput Stream j ava. i 0. Reader, Fi | e, Dat aSour ce, JAXB beans as well
as additional Jersey-specific JSON and Multi Part [https:/jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/media/multi part/package-summary.html] support.

3. Using the fluent builder-style API pattern to make it easier to construct requests.

Some APIs, like the Apache HTTP Client or HttpURL Connection [http://docs.oracle.com/javase/6/
docs/api/java/net/HttpURL Connection.html] can be rather hard to use and/or require too much code
to do something relatively simple, especially when the client needs to understand different payload
representations. This is why the Jersey implementation of JAX-RS Client API provides support for
wrapping Ht t pUr | Connect i on and the Apache HTTP client. Thusit is possible to get the benefits of
the established JAX-RS implementations and features while getting the ease of use benefit of the smple
design of the JAX-RS client API. For example, with a low-level HTTP client library, sending a POST
request with abunch of typed HTML form parameters and receiving aresponse de-serialized into a JAXB
bean is not straightforward at al. With the new JAX-RS Client API supported by Jersey thistask is very

easy:
Example5.1. POST request with form parameters

Client client = dientBuilder.newCient();
WebTarget target = client.target("http://1ocal host:9998"). path("resource");

Form form = new Form();
form param("x", "foo");
form param("y", "bar");

MyJAXBBean bean =
target.request (Medi aType. APPLI CATI ON_JSON_TYPE)
.post(Entity.entity(form Medi aType. APPLI CATI ON_FORM_URLENCODED TYPE) ,
MyJAXBBean. cl ass) ;
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In the Example 5.1, “POST request with form parameters” anew WebTar get instanceis created using
a new Client [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/wsrs/client/Client.html] instance first,
next aForm [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/core/Form.html] instanceis created
with two form parameters. Once ready, the For minstance is POSTed to the target resource. First, the
acceptable mediatype is specified inther equest (. . . ) method. Theninthe post (. ..) method, a
call to astatic method on JAX-RS Entity [ http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/client/
Entity.html] is made to construct the request entity instance and attach the proper content media type to
the form entity that is being sent. The second parameter in the post (. . . ) method specifies the Java
type of the response entity that should be returned from the method in case of a successful response.
In this case an instance of JAXB bean is requested to be returned on success. The Jersey client API
takes care of selecting the proper MessageBodyWriter<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javax/ws/rs/ext/M essageBodyWriter.html] for the serialization of the For minstance, invoking the POST
request and producing and de-serialization of the response message payload into an instance of a JAXB
bean using a proper MessageBodyReader<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/
ext/M essageBodyReader.html].

If the code above had to be written using Ht t pUr | Connect i on, the developer would have to write
custom code to serialize the form data that are sent within the POST request and de-serialize the response
input stream into aJAXB bean. Additionally, more code would have to be written to make it easy to reuse
the logic when communicating with the same resource “ ht t p: / /| ocal host : 8080/ r esour ce”
that is represented by the JAX-RSWebTar get instancein our example.

5.3. Overview of the Client API

5.3.1.

5.3.2.

Getting started with the client API

Refer to the dependencies for details on the dependencies when using the Jersey JAX-RS Client support.

You may also want to use a custom Connector [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/client/spi/Connector.html] implementation. In such case you would need to include additional
dependencies on the module(s) containing the custom client connector that you want to use. See section
"Configuring custom Connectors' about how to use and configure a custom Jersey client transport
Connect or.

Creating and configuring a Client instance

JAX-RS Client API is a designed to alow fluent programming model. This means, a construction of a
d i ent instance, from which a\WWebTar get is created, from which arequest Invocation [http://jax-rs-
spec.java.net/nonav/2.0/api docsjavax/ws/rs/client/Invocation.html] isbuilt and invoked can be chained in
asingle "flow" of invocations. The individual steps of the flow will be shown in the following sections.
To utilize the client API it is first necessary to build an instance of a Client [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rg/client/Client.html] using one of the static ClientBuilder [http://jax-rs-
spec.java.net/nonav/2.0/apidocsjavax/ws/rs/client/ClientBuilder.html] factory methods. Here's the most
simple example:

Client client = CientBuilder.newCient();

The Cl i ent Bui | der isaJAX-RS APl used to create new instances of Cl i ent . In adightly more
advanced scenarios, Cl i ent Bui | der can be used to configure additiona client instance properties,
such asa SSL transport settings, if needed (see ??? below).

A dient instance can be configured during creation by passing a
ClientConfig  [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/ClientConfig.html]
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to the newClient(Configurable) dientBuilder factory method. ClientConfig
[https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/ClientConfig.html] implements
Configurable [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Configurable.html]  and
therefore it offers methods to register providers (e.g. features or individual entity providers, filters or
interceptors) and setup properties. The following code shows aregistration of custom client filters:

1 dientConfig clientConfig = new CientConfig();

2 clientConfig.register(MdientResponseFilter.class);

3 clientConfig.register(new AnotherCientFilter());

4 Cient client = CientBuilder.newCient(clientConfig);

In the example, filters are registered using the Cl i ent Confi g. regi ster(...) method. There are
multiple overloaded versions of the method that support registration of feature and provider classes or
instances. Oncead i ent Conf i g instanceis configured, it can be passedto the Cl i ent Bui | der to
create apre-configured Cl i ent instance.

Note that the Jersey C i ent Confi g supports the fluent APl model of Configurable [http://jax-rs-
spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/ Configurable.html]. With that the code that configures
anew client instance can be a so written using a more compact style as shown below.

Client client = CientBuilder.newCient(new CientConfig()
.register(Myd i ent ResponseFilter.class)
.register(new AnotherClientFilter());

A WNPEP

The ability to leverage this compact pattern is inherent to all JAX-RS and Jersey Client APl components.

Since d i ent implements Configurable [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/
Configurablehtml] interface too, it can be configured further even after it has been created.
Important is to mention that any configuration change done on a Client instance will
not influence the ClientConfig [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/
ClientConfig.html] instance that was used to provide the initial Cl i ent instance configuration at the
instance creation time. The next piece of code shows a configuration of an existing Cl i ent instance.

1l client.register(ThirddientFilter.class);

Similarly to earlier examples, sinceCl i ent . regi ster (.. .) method supports the fluent API style,
multiple client instance configuration calls can be chained:

1 client.register(FilterA. class)
2 .register(new FilterB())

3 . property("my-property", true);
To get the current configuration of theCl i ent instanceaget Conf i gur at i on() method can be used.

CientConfig clientConfig = new dientConfig();
clientConfig.register(MdientResponseFilter.class);
clientConfig.register(new AnotherClientFilter());

Client client = dientBuilder.newCient(clientConfig);
client.register(ThirddientFilter.class);

Configurati on newConfiguration = client.getConfiguration();

OO, WN B

Inthecode, anadditional MyCl i ent ResponseFi | t er classand Anot her O i ent Fi | t er instance
areregistered inthe cl i ent Confi g. Thecl i ent Confi g isthen used to construct anew C i ent
instance. The Thirdd i ent Fi | t er is added separately to the constructed Cl i ent instance. This
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5.3.3.

5.3.4.

does not influence the configuration represented by the origina cl i ent Confi g. In the last step a
newConfi gur ati on isretrieved from the cl i ent . This configuration contains all three registered
filterswhiletheoriginal cl i ent Conf i ginstancestill containsonly twofilters. Unlikecl i ent Confi g
created separately, thenewConf i gur at i on retrievedfromthecl i ent instancerepresentsaliveclient
configuration view. Any additional configuration changesmadetothecl i ent instance are also reflected
inthe newConf i gur at i on. So, newConf i gur ati onisrealy aview of thecl i ent configuration
and not a configuration state copy. These principles are important in the client APl and will be used in
the following sections too. For example, you can construct acommon base configuration for al clients(in
our case it would be cl i ent Conf i g) and then reuse this common configuration instance to configure
multiple cl i ent instances that can be further specialized. Similarly, you can use an existing cl i ent
instance configuration to configure another client instance without having to worry about any side effects
intheoriginal cl i ent instance.

Targeting a web resource

Onceyou havead i ent instance you can create aV\lebTar get fromit.
1 WebTarget webTarget = client.target("http://exanple.comrest");

A dient containsseveral t arget (...) methods that allow for creation of WebTar get instance.
Inthiscasewereusingt arget (String uri) version. Theuri passedtothe methodasaStri ng
is the URI of the targeted web resource. In more complex scenarios it could be the context root URI
of the whole RESTful application, from which WebTar get instances representing individual resource
targets can be derived and individually configured. Thisis possible, because JAX-RS WebTar get also
implements Conf i gur abl e:

1 WebTarget webTarget = client.target("http://exanple.comrest");
2 webTarget.register(FilterFor Exanpl eCom cl ass);

The configuration principlesused in JAX-RSclient APl apply toWebTar get aswell. Each\WebTar get
instance inherits a configuration from it's parent (either a client or another web target) and can be
further custom-configured without affecting the configuration of the parent component. In this case, the
Fi | t er For Exanpl eComwill be registered only in the webTar get and not in cl i ent . So, the
cl i ent can still be used to create new WebTar get instances pointing at other URIs using just the
common client configuration, which Fi | t er For Exanpl eComfilter is not part of.

ldentifying resource on WebTarget

Let'sassumewehaveawebTar get pointingat" htt p: // exanpl e. conf r est " URI that represents
a context root of a RESTful application and there is a resource exposed on the URI "http://
exanpl e. conl rest/resource". As aready mentioned, a WebTar get instance can be used to
derive other web targets. Use the following code to define a path to the resource.

1 WebTarget resourceWebTarget = webTarget. path("resource");

Ther esour ceWebTar get now points to the resource on URI "ht t p: // exanpl e. com rest/

resour ce".Againif weconfigurether esour ceWebTar get with afilter specifictother esour ce,
it will not influence the original webTar get instance. However, the filter Fi | t er For Exanpl eCom
registration will till beinherited by ther esour ceVebTar get asit hasbeen createdfromwebTar get .
This mechanism allows you to share the common configuration of related resources (typically hosted
under the same URI root, in our case represented by thewebTar get instance), while allowing for further
configuration specialization based on the specific requirements of each individual resource. The same
configuration principles of inheritance (to allow common config propagation) and decoupling (to allow
individual config customization) appliesto all componentsin JAX-RS Client API discussed below.
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Let's say there is a sub resource on the path "http://exanpl e.conirest/resource/
hel | owor | d". You can deriveaWebTar get for thisresource simply by:

1 WebTarget hel | owor| dWebTar get = resourceWebTar get. pat h("hel |l oworl d");

Let's assume that the hel | owor | d resource accepts a query param for GET requests which defines the
greeting message. The next code snippet shows a code that creates a new WebTar get with the query
param defined.

1 WebTarget hel | owor| dWebTar get W t hQuer yPar am =
2 hel | owor | dWebTar get . queryParan("greeting”, "H Wrld!'");

Please note that apart from methods that can derive new WebTar get instance based on a URI path
or query parameters, the JAX-RS WebTar get APl contains also methods for working with matrix
parameters too.

5.3.5. Invoking a HTTP request

Let'snow focusoninvokingaGET HT TP request on the created web targets. To start buildinganew HTTP
request invocation, we need to create a new Invocation.Builder [http://jax-rs-spec.java.net/nonav/2.0/
apidocs/javax/ws/rg/client/Invocation.Builder.html].

1 I nvocation. Builder invocationBuilder =
2 hel | owor | dWebTar get Wt hQuer yPar am r equest ( Medi aType. TEXT _PLAI N TYPE) ;
3 invocationBuil der. header ("sone- header", "true");

A new invocation builder instanceis created using one of ther equest (. . . ) methodsthat are available
on WebTar get . A couple of these methods accept parameters that let you define the media type of the
representation requested to be returned from the resource. Here we are saying that werequest a”t ext /
pl ai n" type. Thistells Jersey toadd aAccept : text/ pl ai n HTTP header to our request.

Thei nvocat i onBui | der isused to setup request specific parameters. Here we can setup headersfor
the request or for example cookie parameters. In our example we set up a” sone- header " header to
vauetrue.

Once finished with request customizations, it's time to invoke the request. We have two options
now. We can use the I nvocation. Buil der to build a generic Invocation [http://jax-rs-
spec.java.net/nonav/2.0/api docsjavax/ws/rs/client/Invocation.html] instance that will be invoked some
time later. Using | nvocati on we will be able to eg. set additional request properties which
are properties in a batch of severa requests and use the generic JAX-RS | nvocati on AP
to invoke the batch of regquests without actually knowing all the details (such as request HTTP
method, configuration etc.). Any properties set on an invocation instance can be read during
the request processing. For example, in a custom ClientRequestFilter [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rg/client/ClientRequestFilter.html] you can call get Property() method
on the supplied ClientRequestContext [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/client/
ClientRequestContext.html] to read a request property. Note that these request properties are different
from the configuration properties set on Conf i gur abl e. As mentioned earlier, an | nvocat i on
instance provides generic invocation API to invoke the HTTP request it represents either synchronously
or asynchronously. See the Chapter 11, Asynchronous Services and Clients for more information on
asynchronous invocations.

In case you do not want to do any batch processing on your HTTP request invocations prior to invoking
them, there is another, more convenient approach that you can use to invoke your requests directly from
anl nvocati on. Bui | der instance. This approach is demonstrated in the next Java code listing.

1 Response response = invocationBuil der.get();

77


http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/Invocation.Builder.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/Invocation.Builder.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/Invocation.Builder.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/Invocation.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/Invocation.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/Invocation.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/ClientRequestFilter.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/ClientRequestFilter.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/ClientRequestFilter.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/ClientRequestContext.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/ClientRequestContext.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/ClientRequestContext.html

Client API

5.3.6.

While short, the code in the example performs multiple actions. First, it will build the the request from the
i nvocati onBui | der. The URI of request will be htt p: // exanpl e. coni rest/ resource/

hel | owor | d?greeti ng="Hi %20Wor | d! " and the request will contain sone- header: true
and Accept: text/plain headers. The request will then pass trough al configured request
filters( AnotherClientFilter, ThirdCientFilter and Fil t er For Exanpl eCon). Once
processed by thefilters, the request will be sent to the remoteresource. L et'ssay theresourcethen returnsan
HTTP 200 messagewith aplain text response content that containsthevaluesentintherequest gr eet i ng
guery parameter. Now we can observe the returned response:

1 Systemout.println(response.getStatus());
2 Systemout.println(response.readEntity(String.class));

which will produce the following output to the console:

200
H  Worl d!

As we can see, the request was successfully processed (code 200) and returned an entity
(representation) is" Hi  Wor | d! " . Notethat since ve have configuredaMyCl i ent ResponseFi | t er
in the resource target, when response.readEntity(String.class) gets caled, the
response returned from the remote endpoint is passed through the response filter
chain (including the MyC ient ResponseFilter) and entity interceptor chain and at
last a proper MessageBodyReader<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/
M essageBodyReader.html] is located to read the response content bytes from the response stream into a
JavaSt r i ng instance. Check Chapter 10, Filtersand Interceptorsto lear more about request and response
filters and entity interceptors.

Imagine now that you would like to invoke a POST request but without any query parameters. Y ou would
just usethe hel | owor | dWebTar get instance created earlier and call the post () instead of get () .

1 Response post Response =
2 hel | owor | dWebTar get . r equest ( Medi aType. TEXT_PLAI N_TYPE)
3 .post(Entity.entity("A string entity to be POSTed",

Example summary

The following code puts together the pieces used in the earlier examples.

Example5.2. Using JAX-RS Client API

ClientConfig clientConfig = new dientConfig();
clientConfig.register(MdientResponseFilter.class);
clientConfig.register(new AnotherClientFilter());

1
2
3
4
5 Cient client = CientBuilder.newdient(clientConfig);

6 client.register(ThirdCQientFilter.class);

7

8 WebTarget webTarget = client.target("http://exanple.comrest");
9 webTarget.register(FilterFor Exanpl eCom cl ass);

10 WebTar get resourceWebTarget = webTarget. path("resource");

Medi aType.

11 WebTarget hel | owor| dWebTarget = resourceVWebTar get. pat h("hel | owor!|d");

12 WebTar get hel | owor | dWebTar get Wt hQuer yPar am =

13 hel | owor | dWebTar get . queryParam("greeting”, "H Wrld!'");
14

15 I nvocation. Buil der invocationBuil der =
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16 hel | owor | dWebTar get Wt hQuer yPar am r equest ( Medi aType. TEXT_PLAI N_TYPE) ;
17 invocationBuil der. header ("sone- header”, "true");

18

19 Response response = invocationBuil der.get();

20 Systemout. println(response. getStatus());
21 Systemout.println(response.readEntity(String.class));

Now we can try to leverage the fluent API style to write this code in a more compact way.
Example 5.3. Using JAX-RS Client API fluently

1 dient client = CientBuilder.newdient(new dientConfig()

2 .regi ster(Myd i ent ResponseFilter.cl ass)
3 .register(new AnotherClientFilter()));
4
5 String entity = client.target("http://exanple.comrest")
6 .regi ster(FilterForExanpl eCom cl ass)
7 . pat h("resource/ hel | owor| d")
8 .queryParam("greeting", "H World'")
9 . request ( Medi aType. TEXT_PLAI N_TYPE)
10 . header ("sone- header", "true")
11 .get(String.class);

The code above doesthe samething except it skipsthe generic Response processing and directly requests
an entity inthelast get (St ri ng. cl ass) method call. This shortcut method let's you specify that (in
case the response was returned successfully with a HTTP 2xx status code) the response entity should be
returned as Java St r i ng type. This compact example demonstrates another advantage of the JAX-RS
client API. The fluency of JAX-RS Client APl is convenient especially with simple use cases. Here is
another avery simple GET request returning a String representation (entity):

1 String responseEntity = ClientBuilder.newdient()

2 .target ("http://exanple.cont).path("resource/rest")
3 .request().get(String.class);
5.4. Java instances and types for
representations

All the Java types and representations supported by default on the Jersey server side for requests and
responses are also supported on the client side. For exampl e, to process aresponse entity (or representation)
as astream of bytes use InputStream as follows:

Input Streamin = response.readEntity(IlnputStream cl ass);
/1 Read fromthe stream

in.close();

Note that it isimportant to close the stream after processing so that resources are freed up.
To POST afileuseaFi | e instance as follows:

File f = ...
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5.4.1.

webTar get. request (). post(Entity.entity(f, MediaType. TEXT_PLAI N TYPE));

Adding support for new representations

The support for new application-defined representations as Java types requires the implementation
of the same JAX-RS entity provider extension interfaces as for the server side JAX-RS
API, namely MessageBodyReader<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/
M essageBodyReader.html] and MessageBodyWriter<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javax/ws/rs/ext/M essageBodyWriter.html] respectively, for request and response entities (or inbound and
outbound representations).

Classes or implementations of the provider-based interfaces need to be registered as providers within the
JAX-RSor Jersey Client APl componentsthat implement Conf i gur abl e contract (Cl i ent Bui | der,
Cient,WebTarget ord i ent Confi g), aswasshowninthe earlier sections. Some mediatypesare
provided in the form of JAX-RS Feature [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/core/
Feature.html] a concept that allows the extension providers to group together multiple different extension
providers and/or configuration properties in order to simplify the registration and configuration of the
provided feature by the end users. For example, MoxyJsonFeature [https.//jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/moxy/json/M oxyJsonFeature.html] can be register to enable and configure
JSON hinding support viaMOXy library.

5.5. Client Transport Connectors

By default, the transport layer in Jersey is provided by HttpUrl Connection. This
transport is implemented in Jersey via HttpUrlConnectorProvider [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/client/HttpUrl Connector.html] that implements Jersey-specific
Connector [https://jersey java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/spi/Connector.html] SPI.
You can implement and/or register your own Connector instance to the Jersey
Cient implementation, that will replace the default Htt pUrl Connecti on-based transport
layer. Jersey provides several aternative client transport connector implementations
that are ready-to-use. You can use ApacheConnectorProvider [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/apache/connector/ApacheConnectorProvider.html]  (add a
maven dependency to org. gl assfish.jersey.connectors:jersey-apache-
connector) or GrizzlyConnectorProvider [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/grizzly/connector/GrizzlyConnectorProvider.html]  (add a maven  dependency  to

org. gl assfish.jersey.connectors:jersey-grizzly-connector) or
JettyConnectorProvider  [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jerseyl/j etty/connector/
JettyConnectorProvider.html] (add a maven dependency to

org. gl assfish.jersey.connectors:jersey-jetty-connector) aternatively.

Warning

Be aware of using other than default Connector implementation. There is an issue
handling HTTP headers in Witerlnterceptor or MessageBodyWiter<T>. If
you need to change header fields do not use nor ApacheConnect or Provi der nor
Gi zzl yConnect or Provi der neither JettyConnect or Provi der. The issue for
example applies to Jersey Multipart feature that also modifies HTTP headers.

On the other hand, in the default transport connector, there are some restrictions on the
headers, that can be sent in the default configuration. Ht t pUr | Connect or Pr ovi der uses
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Ht t pUr | Connect i on asan underlying connection implementation. ThisJDK classby default

restricts the use of following headers:
* Access- Control - Request - Header s

» Access- Control - Request - Met hod

» Connecti on (with one exception - Connect i on header with value Cl osed is allowed

by default)
* Content-Length
e Content - Transf er - Encodi ng-
* Host
* Keep-Alive
e Oigin
o Trailer
* Transfer-Encodi ng
* Upgrade
* Via

« al the headers starting with Sec-

The underlying connection can be configured to permit al headers to be sent,
however this behaviour can be changed only by setting the system property
sun. net. http. all owRestri ct edHeaders.

Example 5.4. Sending restricted headerswith Ht t pUr | Connect or

OOoO~NOOUTE,WNPE

Note, that internally the Ht t pUr | Connect

Client client = dientBuilder.newCient();
System set Property("sun.net. http.all owRestricte

Response response = client.target(yourUri).path
header ("Origin", "http://exanple.com').

header (" Access- Cont r ol - Request - Met hod", "POST")
get ();

i on instances are pooled, so (un)setting the

property after already creating atarget typically does not have any effect. The property influences
all the connections created after the property has been (un)set, but thereis no guarantee, that your
request will use a connection created after the property change.

In a simple environment, setting the property before creating the first target is sufficient,
but in complex environments (such as application servers), where some poolable connections
might exist before your application even bootstraps, this approach is not 100% reliable and
we recommend using a different client transport connector, such as Apache Connector. These
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limitations have to be considered especialy when invoking CORS (Cross Origin Resource
Sharing) requests.

Asindicated earlier, Connector [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/spi/
Connector.html] and ConnectorProvider [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
client/spi/ConnectorProvider.html] contracts are Jersey-specific extension APIsthat would only work with
Jersey and as such are not part of JAX-RS. Following example shows how to setup the custom Grizzly
Asynchronous HTTP Client based Connect or Pr ovi der inaJersey client instance:

1 dientConfig clientConfig = new CientConfig();
2 clientConfig.connectorProvider(new GizzlyConnectorProvider());
3 Cient client = CdientBuilder.newdient(clientConfig);

Cl i ent accepts as as a constructor argument a Conf i gur abl e instance. Jersey implementation
of the Configurabl e provider for the client is dientConfig. By using the Jersey
C i ent Confi g you can configure the custom Connect or Provi der into the C i ent Confi g.
The Gri zzl yConnect or Provi der is used as a custom connector provider in the example
above. Please note that the connector provider cannot be registered as a provider using
Confi gurabl e. regi ster(...).Also,pleasenotethat inthisAPI haschangedin Jersey 2.5, where
the Connect or Pr ovi der SPI has been introduced in order to decouple client initialization from the
connector instantiation. Starting with Jersey 2.5it istherefore not possibleto directly register Connect or
instancesinthe Jersey ClientConfig [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/
ClientConfig.html]. The new Connect or Pr ovi der SPI must be used instead to configure a custom
client-side transport connector.

5.6. Using client request and response filters

Filtering requests and responses can provide useful lower-level concept focused on a certain independent
aspect or domain that is decoupled from the application layer of building and sending requests, and
processing responses. Filters can read/modify the request URI, headers and entity or read/modify the
response status, headers and entity.

Jersey contains the following useful client-side filters (and features registering filters) that you may want
to use in your applications:

CsrfProtectionFilter [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/filter/
CsrfProtectionFilter.html]: Cross-site request forgery protection filter (adds X- Request ed- By to each
state changing request).

EncodingFeature [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/filter/
EncodingFeature.ntml]: Feature that registers encoding filter which use registered ContentEncoder
[https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/spi/ContentEncoder.html]s to encode and
decode the communication. The encoding/decoding is performed in interceptor (you don't need to register
this interceptor). Check the javadoc of the EncodingFeature [https:/jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/client/filter/EncodingFeature.html] in order to use it.

HttpAuthenticationFeature [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/
authenti cation/HttpA uthenti cationFeature.html]: HTTP Authentication Feature (see ??? below).

Notethat thesefeaturesare provided by Jersey, but since they useand implement JAX-RSAPI, thefeatures
should be portable and run in any JAX-RS implementation, not just Jersey. See Chapter 10, Filters and
Interceptors chapter for more information on filters and interceptors.

5.7. Closing connections

The underlying connections are opened for each request and closed after the responseisreceived and entity
is processed (entity isread). See the following example:
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Example 5.5. Closing connections

1 final WebTarget target = ... sone web target

2 Response response = target.path("resource").request().get();

3 Systemout.println("Connection is still open.");

4 Systemout.println("string response: " + response.readEntity(String.class));
5 Systemout.println("Now the connection is closed.");

If you don't read the entity, then you need to close the response manually by r esponse. cl ose() .
Also if the entity is read into an InputStream [http://docs.oracle.com/javase/6/docs/api/javaliol
InputStream.html] (by r esponse. readEntity(I nput Stream cl ass) ), the connection stays
open until you finish reading from the | nput St r eam In that case, the InputStream or the Response
should be closed manually at the end of reading from InputStream.

5.8. Injections into client providers

In some cases you might need to inject some custom typesinto your client provider instance. JAX-RStypes
do not need to beinjected asthey are passed asargumentsinto APl methods. Injectionsinto client providers
(filters, interceptor) are possible aslong as the provider isregistered asaclass. If the provider isregistered
as an instance then runtime will not inject the provider. The reason isthat this provider instance might be
registered into multiple client configurations. For example one instance of ClientRequestFilter [http://jax-
rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/ClientRequestFilter.html] can be registered to two
Client [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/Client.html]s.

To solve injection of a custom type into a client provider instance
use Servicel ocatorClientProvider [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/
Servicel ocatorClientProvider.html] to extract Servicel ocator [https://hk2.java.net/apidocs/org/glassfish/
hk2/api/Servicel ocator.html] which can return the required injection. The following example shows how
to utilize Ser vi ceLocat or O i ent Provi der:

Example 5.6. Servicel ocator ClientProvider example

1 public static class MyRequestFilter inplements CientRequestFilter {
2 /1 this injection does not work as filter is registered as an instance:
3 /1l @ nject
4 /1 private MylnjectedService service;
5
6 @verride
7 public void filter(dientRequest Context requestContext) throws | COException
8 /] use ServiceLocatorClientProvider to extract HK2 ServiceLocator fron
9 final ServicelLocator |ocator = ServicelLocatordientProvider.getService
10
11 /1 and ask for Myl njectedService:
12 final MylnjectedService service = |ocator.getService(MWInjectedService
13
14 final String name = service. get Name();
15
16 }
17 }

For more information see  javadoc of Servicel ocatorClientProvider [https://
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/Servicel ocatorClientProvider.html]  (and
javadoc of ServicelocatorProvider [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
Servicel ocatorProvider.html] which supports common JAX-RS components).
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5.9. Securing a Client

This section describes how to setup SSL configuration on Jersey client (using JAX-
RS API). The SSL configuration is setup in ClientBuilder [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rd/client/ClientBuilder.html]. The client builder contains methods for
definition of KeyStore [http://docs.oracle.com/javase/6/docs/api/javalsecurity/K ey Store.html], TrustStore
[http://docs.oracle.com/javase/6/docs/api/javalsecurity/TrustStore.html] or entire SslContext [http:/
docs.oracle.com/javase/6/docs/api/javax/net/ssl/Ssl Context.html]. See the following example:

1 SSLContext ssl = ... your configured SSL context;
2 Cient client = dientBuilder.newBuilder().ssl Context(ssl).build();
3 Response response = client.target("https://exanple.conresource").request().ge

The example above shows how to setup a custom Ss| Cont ext to the Cl i ent Bui | der . Creating
a Ssl Cont ext can be more difficult as you might need to init instance properly with the
protocol, Key St or e, Tr ust St or e, etc. Jersey offers a utility SslConfigurator [https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/SslConfigurator.html] class that can be used to setup the
Ssl Cont ext . The Ssl Conf i gur at or can be configured based on standardized system properties
for SSL configuration, so for example you can configure the Key St or e file name using a environment
variablej avax. net . ssl . keySt or e and Ssl Conf i gur at or will use such avariable to setup the
Ssl| Cont ext . See javadoc of SslConfigurator [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/SslConfigurator.html] for more details. The following code shows how a Ss| Conf i gur at or
can be used to create a custom SSL context.

1 Ssl Configurator sslConfig = Ssl Configurator.new nstance()
.trustStoreFile("./truststore client")

.trust St orePasswor d("secret-password-for-truststore")
.keyStoreFile("./keystore client")

. keyPasswor d("secret - passwor d-for-keystore");

OO WN

7 SSLCont ext ssl Context = ssl Config.createSSLContext();
8 dient client = dientBuilder.newBuil der().ssl Context(ssl Context).build();

Note that you can also setup Key St or e and Tr ust St or e directly on aCl i ent Bui | der instance
without wrapping them into the Ssl Cont ext . However, if you setup a Ss| Cont ext it will override
any previously defined KeySt ore and Trust St ore settings. Cl i ent Bui | der aso offers a
method for defining a custom HostnameVerifier [http://docs.oracle.com/javase/6/docs/api/javax/net/ssl/
HostnameVerifier.html] implementation. Host nameVeri fi er implementations are invoked when
default host URL verification fails.

I mportant

A behaviour of HostnameVerifier [http://docs.oracle.com/javase/6/docs/api/javax/net/ssl/
HostnameV erifier.html] is dependent on an http client implementation. Ht t pUr | Connect or
and ApacheConnect or work properly, that means that after the unsuccessful URL
verification Host nameVeri fi er is caled and by means of it is possible to revalidate
URL using a custom implementation of Host naneVeri fi er and go on in a handskahe
processing. JettyConnector and Grizzl yConnector provide only host URL
verification and throw a Certi fi cat eExcepti on without any possibility to use custom
Host naneVeri fier. Moreover, in case of JettyConnector there is a property
JettyClientPropertiesENABLE_SSL. HOSTNAME VERIFICATION [https./jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/client/

JettyClientProperties htmi#ENABLE_SSL_HOSTNAME_VERIFICATION] to disable an
entire host URL verification mechanism in a handshake.
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I mportant

Note that to utilize HTTP with SSL it is necessary to utilize the* ht t ps” scheme.

Currently the default connector provider HttpUrlConnectorProvider [https:/jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/client/HttpUrl Connector.html] provides connectors based on
Ht t pUr | Connect i on which implement support for SSL defined by JAX-RS configuration discussed
in this example.

5.9.1. Http Authentication Support

Jersey supports Basic and Digest HTTP Authentication.
I mportant

In version prior to Jersey 25 the support was provided
by org.glassfish.jersey.client.filter.HtpBasicAuthFilter and
org.glassfish.jersey.client.filter.HttpD gest AuthFilter.SinceJersey
2.5thesefiltersare deprecated (and removed in 2.6) and both authenti cation methods are provided
by single Feat ur e HttpAuthenticationFeature [https://jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/client/authenti cation/HttpA uthenti cationFeature.html].

In order to enable http authentication support in  Jersey  client  register
the HttpAuthenticationFeature [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/
authenti cation/HttpAuthenti cationFeature.html]. This feature can provide both authentication methods,
digest and basic. Feature can work in the following modes:

« BASIC: Basic preemptive authentication. In preemptive mode the authentication information is send
aways with each HTTP request. This mode is more usual than the following non-preemptive mode (if
you require BASIC authentication you will probably use this preemptive mode). This mode must be
combined with usage of SSL/TLS as the password is send only BASE64 encoded.

* BASC NON-PREEMPTIVE:Basic non-preemptive authentication. In non-preemptive mode the
authentication information is added only when server refuses the request with 401 status code and
then the request is repeated with authentication information. This mode has negative impact on the
performance. The advantage is that it does not send credentials when they are not needed. This mode
must be combined with usage of SSL/TL S as the password is send only BASE64 encoded.

» DIGEST: Http digest authentication. Does not require usage of SSL/TLS.

* UNIVERSAL: Combination of basic and digest authentication. The feature works in non-preemptive
mode which means that it sends requests without authentication information. If 401 status code is
returned, the request is repeated and an appropriate authentication is used based on the authentication
regquested in the response (defined in WAW Aut hent i cat e HTTP header. The feature remembers
which authentication requests were successful for given URI and next time tries to preemptively
authenticate against this URI with latest successful authentication method.

To initialize the feature use static methods and builder of this feature. Example of building the feature in
Basic authentication mode;

1 HttpAut henticationFeature feature = HttpAuthenticati onFeature. basic("user", "s
Example of building the feature in basic non-preemptive mode:

1 HttpAut henticationFeature feature = HttpAut henticati onFeature. basi cBuil der ()
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2 .nonPreenptive().credential s("user”, "superSecretPassword"). build();
Y ou can a'so build the feature without any default credentials:

1 Htt pAut henticati onFeature feature = Htt pAut henti cati onFeature. basicBuilder().b
In this case you need to supply username and password for each request using request properties:

1 Response response = client.target("http://local host: 8080/ rest/honer/contact").
2 . property(HTTP_AUTHENTI CATI ON_BASI C_USERNAME, "honer")
3 . property(HTTP_AUTHENTI CATI ON_BASI C PASSWORD, "plswd745").get();

This allows you to reuse the same client for authenticating with many different credentials.

See javadoc of the HttpAuthenticationFeature [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersay/client/authenti cati on/HttpA uthenti cationFeature.html] for more details.
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Chapter 6. Reactive Jersey Client API

Resactive Jersey Client APl is quite a generic APl allowing end users to utilize the popular reactive
programming model when using Jersey Client. Several extensions come out of the box with Jersey that
bring support for several existing 3rd party libraries for reactive programming. Along with describing the
AP itself, this section also covers existing extension modules and provides hints to implement a custom
extension if needed.

If you are not familiar with the JAX-RS Client AP, it is recommended that you see Chapter 5, Client API
where the basics of JAX-RS Client APl along with some advanced techniques are described.

6.1. Motivation for Reactive Client Extension
The Problem

Imagine a travel agency whose information system consists of multiple basic services. These services
might be built using different technologies (IMS, EJB, WS, ...). For smplicity we presumethat the services
can be consumed using REST interface via HTTP method calls (e.g. using a JAX-RS Client). We aso
presume that the basic services we need to work with are:

 Customers service — provides information about customers of the travel agency.

* Destinations service — provides a list of visited and recommended destinations for an authenticated
customer.

» Weather service — provides weather forecast for a given destination.
» Quoting service — provides price calculation for a customer to travel to arecommended destination.

The task is to create a publicly available feature that would, for an authenticated user, display a list
of 10 last visited places and also display alist of 10 new recommended destinations including weather
forecast and price calculations for the user. Notice that some of the regquests (to retrieve data) depend
on results of previous requests. E.g. getting recommended destinations depends on obtaining information
about the authenticated user first. Obtaining weather forecast depends on destination information, etc. This
relationship between some of the requests is an important part of the problem and an area where you can
take areal advantage of the reactive programming model.

One way how to obtain data is to make multiple HTTP method calls from the client (e.g. mobile device)
to al servicesinvolved and combine the retrieved data on the client. However, since the basic services are
available in the internal network only we'd rather create a public orchestration layer instead of exposing
al internal servicesto the outside world. The orchestration layer would expose only the desired operations
of the basic services to the public. To limit traffic and achieve lower latency we'd like to return all the
necessary information to the client in a single response.

The orchestration layer isillustrated in the Figure 6.1. The layer accepts requests from the outside and
is responsible of invoking multiple requests to the internal services. When responses from the internal
services are available in the orchestration layer they're combined into a single response that is sent back
to the client.
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Figure6.1. Travel Agency Orchestration Service
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The next sections describe various approaches (using JAX-RS Client) how the orchestration layer can be
implemented.

A Naive Approach

The simplest way to implement the orchestration layer is to use synchronous approach. For this purpose
we can use JAX-RS Client Sync APl (see Example 6.1, “Excerpt from a synchronous approach
while implementing the orchestration layer”). The implementation is simple to do, easy to read and
straightforward to debug.

Example 6.1. Excerpt from a synchronous approach while implementing the
or chestration layer

1 final WebTarget destination = ...;

2 final WebTarget forecast = ...;

3

4 /] Cbtain recommended destinations.

5 Li st<Destination> recommended = Col |l ections. emptyList();

6 try {

7 recormended = destination. pat h("recomended") . request ()
8 /1 ldentify the user.

9 . header (" Rx-User", "Sync")
10 /1 Return a list of destinations.
11 . get (new Generi cType<Li st <Desti nation>>() {});
12 } catch (final Throwabl e throwable) {
13 errors. of fer("Recomrended: " + throwabl e. get Message());
14 }
15

16 // Forecasts. (depend on recommended destinations)
17 final Map<String, Forecast> forecasts = new HashMap<>();
18 for (final Destination dest : recomended) {

19 try {

20 forecasts. put (dest. get Destination(),

21 forecast.resol veTenpl at e("desti nation”, dest.getDestination())
22 } catch (final Throwabl e throwable) {

23 errors.of fer("Forecast: " + throwabl e. get Message());

24 }

25}
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The downside of this approach is it's slowness. You need to sequentially process all the independent
requests which means that you're wasting resources. You are needlessly blocking threads, that could be
otherwise used for some real work.

If you take a closer look at the example you can notice that at the moment when all the recommended
destinations are avail able for further processing wetry to obtain forecasts for these destinations. Obtaining
a weather forecast can be done only for a single destination with a single request, so we need to make
10 requests to the Forecast service to get all the destinations covered. In a synchronous way this means
getting the forecasts one-by-one. When one response with a forecast arrives we can send another request
to obtain another one. This takes time. The whole process of constructing a response for the client can
be seenin Figure 6.2.

Let's try to quantify this with assigning an approximate time to every request we make to the internal
services. This way we can easily compute the time needed to complete a response for the client. For
example, obtaining

» Customer details takes 150 ms

» Recommended destinations takes 250 ms

» Price calculation for a customer and destination takes 170 ms (each)
» Weather forecast for a destination takes 330 ms (each)

When summed up, 5400 msis approximately needed to construct a response for the client.

Figure 6.2. Time consumed to create aresponse for the client — synchronous way

for each Destination for each Destination

Get Get a list of 10 Get Get
. Recommended Quote —>
Customer Details ot Weather Forecast
Destinations for the Customer

170 ms 330 ms

150 ms 250 ms 1700 ms 3300 ms
5400 ms

Synchronous approach is better to use for lower number of requests (where the accumulated time doesn't
matter that much) or for asingle request that depends on the result of previous operations.

Optimized Approach

Theamount of time needed by the synchronous approach can be lowered by invoking independent requests
in parallel. We're going to use JAX-RS Client Async API to illustrate this approach. The implementation
in this case is slightly more difficult to get right because of the nested callbacks and the need to wait at
some points for the moment when all partial responses are ready to be processed. The implementation is
also alittle bit harder to debug and maintain. The nested calls are causing a lot of complexity here. An
example of concrete Java code following the asynchronous approach can be seen in Example 6.2, “ Excerpt
from an asynchronous approach while implementing the orchestration layer”.

Example 6.2. Excerpt from an asynchronous approach while implementing the
or chestration layer

1 final WebTarget destination = ...;
2 final WebTarget forecast = ...;
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3

4 |/ Obtain recomended destinations. (does not depend on visited ones)
destinati on. pat h("recomended") . request ()

5

00 ~NO®

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

/1 1dent

ify the user.

. header (" Rx-User", "Async")
/1 Async invoker.

.async()

/1 Return a list of destinations.
. get (new I nvocati onCal | back<Li st <Destinati on>>() {
@verride

publ

ic void conpleted(final List<Destination> recomended) ({
final Count DownLat ch innerlLatch = new Count DownLat ch(recomend

/1 Forecasts. (depend on reconmended desti nati ons)

final Map<String, Forecast> forecasts = Collections.synchroniz

for (final Destination dest : recomended) ({
forecast.resol veTenpl at e("destination”, dest.getDestinatio

.async()
. get (new I nvocati onCal | back<For ecast >() {
@verride

public void conpl eted(final Forecast forecast)
forecasts. put (dest. getDestination(), forec
i nner Lat ch. count Down() ;

}

@verride
public void failed(final Throwabl e throwable)

errors.of fer("Forecast: " + throwabl e. get M
i nner Lat ch. count Down() ;

}
1)
}
/1 Have to wait here for dependent requests ...
try {

if (linnerLatch.await (10, TinmeUnit.SECONDS)) ({
errors.offer("Inner: Waiting for requests to conplete
}
} catch (final InterruptedException e) {
errors.offer("Inner: Waiting for requests to conplete has

}
/1 Continue with processing.
}
@verride
public void failed(final Throwable throwable) {
errors. of fer("Recomrended: " + throwabl e. get Message());
}

1)

The example is a bit more complicated from the first glance. We provided an InvocationCallback
[http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/I nvocationCal lback.html] to async get
method. One of the calback methods (conpl eted or fail ed) is caled when the request

90


http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/InvocationCallback.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/InvocationCallback.html

Reactive Jersey Client AP

finishes. This is a pretty convenient way to handle async invocations when no nested calls are
present. Since we have some nested calls (obtaining weather forecasts) we needed to introduce a
CountDownL atch [http://docs.oracle.com/javase/6/docs/api/javalutil/concurrent/CountDownL atch.htmi]
synchronization primitive as we use asynchronous approach in obtaining the weather forecasts as well.
Thelatch is decreased every time arequest, to the Forecasts service, completes successfully or fails. This
indicates that the request actualy finished and it is a signal for us that we can continue with processing
(otherwise we wouldn't have all required data to construct the response for the client). This additional
synchronization is something that was not present when taking the synchronous approach, but it is needed
here.

Alsotheerror processing can not bewritten asit could bein anideal case. The error handling is scattered in
too many places within the code, that it is quite difficult to create acomprehensive response for the client.

On the other hand taking asynchronous approach leads to code that is as fast as it gets. The resources are
used optimally (no waiting threads) to achieve quick response time. The whole process of constructing
the response for the client can be seen in Figure 6.3. It only took 730 ms instead of 5400 ms which we
encountered in the previous approach.

Figure 6.3. Time consumed to create aresponse for the client —asynchronous way

170 ms

I for each Destination
Get
Customer Details

Async Get ———
Quote

for the Customer

Get alist of 10

Recommended

Destinations

for each Destination

Async Get >
Weather Forecast

330 ms

150 ms 250 ms 330 ms

730 ms

As you can guess, this approach, even with al it's benefits, is the one that is really hard to implement,
debug and maintain. It's a safe bet when you have many independent calls to make but it gets uglier with
an increasing number of nested calls.

Reactive Approach

Reactive approach is a way out of the so-called Callback Hell which you can encounter when dealing
with Java's Fut ur esor invocation callbacks. Reactive approach is based on a data-flow concept and the
execution model propagate changes through the flow. An example of asingle item in the data-flow chain
can be a JAX-RS Client HTTP method call. When the JAX-RS request finishes then the next item (or
the user code) in the data-flow chain is notified about the continuation, completion or error in the chain.
Y ou're more describing what should be done next than how the next action in the chain should betriggered.
The other important part here isthat the data-flows are composable. Y ou can compose/transform multiple
flows into the resulting one and apply more operations on the result.

An example of this approach can be seen in Example 6.3, “Excerpt from a reactive approach while
implementing the orchestration layer”. The APIswould be described in more detail in the next sections.

Example 6.3. Excerpt from a reactive approach while implementing the
or chestration layer

1 final WebTarget destination = ...;
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2 final WebTarget forecast = ...;

3

4 |/ Reconmmended pl aces.

5 final Qbservabl e<Destinati on> recommended = RxCbservabl e. fron(desti nation). pat
6 /1 ldentify the user

7 . header (" Rx- User", "RxJava")
8 /'l Reactive invoker

9 L rx()

10 /1 Return a list of destinations.
11 . get (new Generi cType<Li st <Desti nati on>>() {})
12 /1 Handl e Errors.

13 .onErrorReturn(throwable -> {
14 errors. of fer("Recomrended: " + throwabl e. get Message());
15 return Coll ections.enmptyList();

16 })

17 /1 Emt destinations one-by-one.

18 .fl at Map(Qoservabl e: : fron

19 /1 Renmenber emtted itenms for dependant requests.

20 .cache();

21

22 |/ Forecasts. (depend on recomended desti nations)

23 final RxWebTar get <RxObservabl el nvoker > rxForecast = RxQObservabl e. fron(forecast
24 final Observabl e<Forecast> forecasts = reconmended. f| at Map(desti nati on ->

25 r xFor ecast

26 .resol veTenpl at e("desti nati on", destination.getDestination()).
27 .onErrorReturn(throwable -> {

28 errors.of fer("Forecast: " + throwabl e. get Message());

29 return new Forecast (destination.getDestination(), "NA");
30 1)

31

32 final Observabl e<Recommendati on> recomendati ons = Observabl e. zi p(recommended,

As you can see the code achieves the same work as the previous two examples. It's more readable than
the pure asynchronous approach even though it's equally fast. It's as easy to read and implement as the
synchronous approach. The error processing is also better handled in this way than in the asynchronous
approach.

When dealing with alarge amount of requests (that depend on each other) and when you need to compose/
combine the results of these requests, the reactive programming model is the right technique to use.

6.2. Usage and Extension Modules

Reactive Jersey Client API triesto bring a similar experience you have with the existing JAX-RS Client
API. It builds on it with extending these JAX-RS APIs with afew new methods.

When you compare synchronous invocation of HTTP calls ( Example 6.4, “ Synchronous invocation of
HTTP requests’)

Example 6.4. Synchronous invocation of HTTP requests

1 Response response = CientBuilder.newC ient()
2 .target ("http://exanpl e.com resource")
3 .request ()
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4 .get();

with asynchronous invocation (Example 6.5, “ Asynchronous invocation of HTTP requests’)

Example 6.5. Asynchronousinvocation of HTTP requests

1 Fut ure<Response> response = CientBuilder.newdient()
2 .target ("http://exanpl e.com resource")

3 . request ()

4 .async()

5 .get();

it is apparent how to pretty conveniently modify the way how a request isinvoked (from sync to async)
only by calling async method on an Invocation.Builder [http://jax-rs-spec.java.net/nonav/2.0/apidocy
javaxiws/rs/client/Invocation.Builder.htmi].

Naturally, it'd be nice to copy the same pattern to alow invoking requests in a reactive way. Just instead
of async you'd call r x on an extension of | nvocat i on. Bui | der, like in Example 6.6, “Reactive
invocation of HTTP requests”.

Example 6.6. Reactive invocation of HTTP requests

1 Qbservabl e<Response> response = Rx.newC i ent (RxObservabl el nvoker. cl ass)
.target ("http://exanpl e.com resource")

. request ()

L rx()

.get();

To achieve this a few new interfaces had to be introduced in the Reactive Jersey Client API. The
first new interface is RxInvoker [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/
RxInvoker.html] which is very similar to Synclnvoker [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javaxiws/rs/client/Synclnvoker.html] and Asynclnvoker [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javaxiwg/rs/client/Asynclnvoker.html]. It contains all methods present in the two latter JAX-RS interfaces
but the RxI nvoker interface is more generic, so that it can be extended and used in particular
implementations taking advantage of variousreactive libraries. Extending this new interfacein aparticular
implementation also preserves type safety which means that you're not loosing type information when a
HTTP method call returns an object that you want to process further.

ab~rwiN

Asauser of the Reactive Jersey Client APl you only need to keep in mind that you won't be working with
RxI nvoker directly. You'd rather be working with an extension of this interface created for a particular
implementation and you don't need to be bothered much with why are things designed the way they are.

Note

To see how the RxI nvoker should be extended, refer to Section 6.4, “Implementing Support

for Custom Reactive Libraries (SPI)".
The important thing to notice hereisthat an extension of RxI nvoker holdsthe type information and the
Reactive Jersey Client needsto know about thistypeto properly propagateit among the method callsyou'll
be making. Thisisthe reason why other interfaces (described bellow) are parametrized with this type.

In addition to having a concrete Rxl nvoker implementation ready there is also a need to
have an implementation of new reactive methods, r x() and r x( Execut or Servi ce) . They're
defined in RxInvocationBuilder [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/
RxInvocationBuilder.html] which extends the Invocation.Builder [http:/jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rg/client/Invocation.Builder.html] from JAX-RS. Using the first method you can simply
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access the reactive request invocation interface to invoke the built request and the second allows you to
specify the executor service to execute the current reactive request (and only this one).

To access the RxlnvocationBuilder we needed to aso extend JAX-RS dient
(RxClient [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxClient.html]) and
WebTar get  (RxWebTarget [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/
RxWebTarget.html]) to preserve the fluent Client API introduced in JAX-RS.

Withall theseinterfacesready the only question left behind istheway how to create an instance of Reactive
Jersey Client. This functionality is beyond the actual JAX-RS API. It is not possible to create such a
client viathe standard Cl i ent Bui | der entry point. To resolve this, we introduced a new helper class,
RXx [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/Rx.htmi], which does the job.
This class contains factory methods to create a new (reactive) client from scratch

* Rx.newClient(Class) [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/
Rx.html#newClient(java.lang.Class)]

* Rx.newClient(Class,ExecutorService) [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
client/rx/Rx.html#newClient(java.lang.Class, java.util.concurrent.ExecutorService)]

and it also contains methods to enhance an existing JAX-RS Ol i ent and WebTar get

e Rx.from(Client,Class) [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/
Rx.html#from(javax.ws.rs.client.Client, java.lang.Class)]

» Rx.from(Client,Class,ExecutorService) [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/client/rx/Rx.html#from(javax.ws.rs.client.Client, javalang.Class,
java.util.concurrent.ExecutorService)]

* Rx.from(WebTarget,Class) [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/
Rx.html#from(javax.ws.rs.client. WebTarget, java.lang.Class)]

* Rx.from(WebTarget,Class,ExecutorService) [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/client/rx/Rx.html#from(javax.ws.rs.client. WebTarget, javalang.Class,
java.util.concurrent.ExecutorService)]

It's possible to provide an ExecutorService [http://docs.oracle.com/javase/6/docs/api/javalutil/concurrent/
ExecutorService.html] instance to tell the reactive client that al requests should be invoked using
this particular executor. This behaviour can be suppressed by providing another Execut or Ser vi ce
instance for a particular request.

Similarly to the Rxl nvoker interface the Rx class is genera and does not stick to any conrete
implementation (to see a list of supported reactive libraries, refer to Section 6.3, “Supported Reactive
Libraries’). When Reactive Clients are created using Rx factory methods, the actual invoker type
parameter hasto be provided (thisis not the case with similar helper classes created for particular reactive
libraries).

Dependencies

The Reactive Jersey Client isimplemented as an extension modulein Jersey. For Maven users, ssmply add
the following dependency to your pom xim :

<dependency>
<groupl d>org. gl assfi sh. jersey. ext.rx</groupl d>
<artifactld>jersey-rx-client</artifactld>
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<ver si on>2. 22</ ver si on>
</ dependency>

With this dependency only the basic classeswould be added to your class-path without any support for any
reactivelibrary. To add support for aparticular library, seethe Section 6.3, “ Supported ReactiveLibraries’.

Note

If you're not using Maven (or other dependency management tool) make sure to add also all
the transitive dependencies of this extension module (see jersey-rx-client [https./jersey java.net/
project-info/2.22/jersey/project/project/jersey-rx-client/dependencies.html]) on the class-path.

6.3. Supported Reactive Libraries

6.3.1.

Usage

There are already some available reactive (or reactive-like) libraries out there and Jersey brings support
for some of them out of the box. Jersey currently supports:

» RxJava (Observable)
» Java 8 (CompletionStage and Compl etableFuture)
e Guava (ListenableFuture and Futures)

» JSR-166e (CompletableFuture)

RxJava — Observable

RxJava [https://github.com/ReactiveX/RxJava], contributed by Netflix, is probably the most advanced
reactivelibrary for Javaat the moment. It's used for composing asynchronous and event-based programs by
using observable sequences. It uses the observer pattern [http://en.wikipedia.org/wiki/Observer pattern]
to support these sequences of datalevents via it's Observable [http://reactivex.io/RxJavaljavadoc//rx/
Observable.html] entry point class which implements the Reactive Pattern. Gbser vabl e is actually
the parameter type in the RxJavas extension of Rx| nvoker, called RxObservablelnvoker [https://
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/rxjava/RxObservabl el nvoker.html]. This
meansthat thereturn type of HTTP method callsisCbser vabl e inthiscase (accordingly parametrized).

Requests are by default invoked at the moment when a subscriber is subscribed to an observable (it'sacold
Obser vabl e). If not said otherwise a separate thread (JAX-RS Async Client requests) is used to obtain
data. This behavior can be overridden by providing an ExecutorService [http://docs.oracle.com/javase/6/
docg/api/javalutil/concurrent/ExecutorService.html] when areactive Cl i ent or WebTar get iscreated
or when a particular requestsis about to be invoked.

A JAX-RS dient or WebTarget aware of reactive HTTP cals, Jersey's RxClient [https./
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxClient.html] or RxWebTarget [https:/
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxWebTarget.html]  parametrized by
RxQObser vabl el nvoker , can becreated either viathe generic Rx [https://jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/client/rx/Rx.html] entry point or the customized RxObservable [https:/
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/rxjava/RxObservabl e.html] one.

When using the generic entry point you need to specify the RxCbser vabl el nvoker invoker type to
obtain an appropriate instance of the client or the web target.
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Example 6.7. Creating Jer sey/RxJava Client and WebTar get — Using Rx

/1 New dient

/1 Fromexisting dient

/1 From existing WebTar get

O~NO O WN PR

Y ou can skip specifying the invoker type when you use RxQbser vabl e entry point.

Example6.8. Creating Jer sey/RxJava Client and WebTar get —Using RxObservable

/1 New dient

/1 Fromexisting Cient
RxC i ent <RxQbservabl el nvoker> rxC i ent = RxCbservable.fron{client);

/1 From existing WebTar get

O~NO U WN PP

In addition to specifying the invoker type and client/web-target instances, when using the factory
methods in the entry points mentioned above, an Execut or Servi ce can be specified that
will be used to execute requests on separate threads. In the case of RxJava the executor
service is utilized to create a Scheduler [http://reactivex.io/RxJavaljavadoc//rx/Scheduler.html] that
is later leveraged in both ObservabletfobserveOn(rx.Scheduler) [http://reactivex.io/RxJavaljavadoc//
rx/Observable.html#observeOn(rx.Scheduler)] and ObservablefsubscribeOn(rx.Scheduler)  [http:/
reactivex.io/RxJavaljavadoc//rx/Observabl e.html#subscribeOn(rx.Schedul er)].

An example of obtaining Gbser vabl e with JAX-RS Response from aremote service can be seenin
Example 6.9, “Obtaining Observable<Response> from Jersey/RxJava Client”.

Example 6.9. Obtaining Obser vable<Response> from Jer sey/RxJava Client

1 oservabl e<Response> observabl e = RxCbservabl e. newd i ent ()
.target ("http://exanpl e.com resource")

. request ()

. rx()

.get();

OO, WN

Dependencies

The Reactive Jersey Client with RxJava support is available as an extension module in Jersey. For Maven
users, simply add the following dependency to your pom xm :

<dependency>
<gr oupl d>or g. gl assfish.jersey. ext.rx</groupld>
<artifactld>j ersey-rx-client-rxjava</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>
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RxCl i ent <RxQbser vabl el nvoker > newRxCl i ent = Rx.newd i ent (RxCbser vabl el nvoker. c

RxCl i ent <RxQbservabl el nvoker> rxCient = Rx.fronm(client, RxCbservabl el nvoker.c

RxTar get <RxQbser vabl el nvoker > rxWebTarget = Rx.fron(target, RxCbservabl el nvoke

RxC i ent <RxQbser vabl el nvoker > newRxC i ent = RxCbservabl e. newCl i ent ();

RxTar get <RxQbser vabl el nvoker > rxWebTarget = RxCbservabl e. fron{target);
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After this step you can use the extended client right away. The dependency transitively adds the
following dependencies to your class-path as well: or g. gl assfi sh.jersey. ext.rx:jersey-
rx-client andi o. reactivex:rxj ava.

Note

If youre not using Maven (or other dependency management tool) make sure
to add aso al the transitive dependencies of this extension module (see jersey-
rx-client-rxjava [https://jersey.java.net/project-info/2.22/jersey/project/project/jersey-rx-client-
rxjava/dependencies.html]) on the class-path.

6.3.2. Java 8 — CompletionStage and CompletableFuture

Java 8 natively contains asynchronous/event-based completion aware types, CompletionStage [http://
docs.oracle.com/javase/8/docs/api/javalutil/concurrent/Compl etionStage.html] and CompletableFuture
[http://docs.oracle.com/javase/8/docs/api/javalutil/concurrent/ Compl etabl eFuture.html]. These types can
be then combined with Stream [http://docs.oracle.com/javase/8/docs/api/javalutil/stream/Stream.html]s
to achieve similar functionality as provided by RxJava (see Section 6.3.1, “RxJava (Observable)” for
more information). Conpl et i onSt age isthe parameter type in the Java 8 extension of Rxl nvoker ,
called RxCompletionStagel nvoker [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/
rx/java8/RxCompletionStagel nvoker.html]. This means that the return type of HTTP method calls is
Conpl et i onSt age in this case (accordingly parametrized).

Requests are by default invoked immediately. If not said otherwise the ForkJoinPool#commonPool ()
[http://docs.oracle.com/javase/8/docs/api/javalutil/concurrent/Fork JoinPool .html#commonPool --] pool is
used to obtain a thread which processed the request. This behavior can be overridden by providing
an ExecutorService [http://docs.oracle.com/javase/6/docs/api/javalutil/concurrent/Executor Service.html]
when areactive Cl i ent or WebTar get is created or when a particular request is about to be invoked.

Usage

A JAX-RS Cient or WebTarget aware of reactive HTTP cals, Jersey's RxClient [https./
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxClient.html] or RxWebTarget [https.//
jersey.java.net/apidocs/2.22/jersey/org/glassfishijersey/client/rx/IRxWebTarget.html]  parametrized by
RxCompl eti onSt agel nvoker, can be created either via the generic Rx [https//
jersey.java.net/apidocy/2.22/jersey/org/glassfish/jersey/client/rx/Rx.html]  entry  point or the
customized RxCompl etionStage [https:.//jersey.java.net/api docs/2.22/j ersey/org/glassfish/jersey/client/rx/
java8/RxCompletionStage.html] one.

When using the generic entry point you need to specify theRxConpl et i onSt age invoker typeto obtain
an appropriate instance of the client or the web target.

Example 6.10. Creating Jer sey/Java8 Client and WebTar get — Using Rx

/1 New dient
RxC i ent <RxConpl et i onSt agel nvoker > newRxC i ent = Rx. newC i ent (RxConpl eti onSt ag

/1 Fromexisting dient
RxC i ent <RxConpl et i onSt agel nvoker> rxClient = Rx.fron(client, RxConpletionStag

/1 From existing WebTar get
RxTar get <RxConpl et i onSt agel nvoker > rxWebTarget = Rx.fron(target, RxConpl etionS

O~NO O WN PR

Y ou can skip specifying the invoker type when you use the R«Conpl et i onSt age entry point.

97


https://jersey.java.net/project-info/2.22/jersey/project/project/jersey-rx-client-rxjava/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/project/jersey-rx-client-rxjava/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/project/jersey-rx-client-rxjava/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/project/jersey-rx-client-rxjava/dependencies.html
http://docs.oracle.com/javase/8/docs/api/java/util/concurrent/CompletionStage.html
http://docs.oracle.com/javase/8/docs/api/java/util/concurrent/CompletionStage.html
http://docs.oracle.com/javase/8/docs/api/java/util/concurrent/CompletionStage.html
http://docs.oracle.com/javase/8/docs/api/java/util/concurrent/CompletableFuture.html
http://docs.oracle.com/javase/8/docs/api/java/util/concurrent/CompletableFuture.html
http://docs.oracle.com/javase/8/docs/api/java/util/stream/Stream.html
http://docs.oracle.com/javase/8/docs/api/java/util/stream/Stream.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/java8/RxCompletionStageInvoker.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/java8/RxCompletionStageInvoker.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/java8/RxCompletionStageInvoker.html
http://docs.oracle.com/javase/8/docs/api/java/util/concurrent/ForkJoinPool.html#commonPool--
http://docs.oracle.com/javase/8/docs/api/java/util/concurrent/ForkJoinPool.html#commonPool--
http://docs.oracle.com/javase/6/docs/api/java/util/concurrent/ExecutorService.html
http://docs.oracle.com/javase/6/docs/api/java/util/concurrent/ExecutorService.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxClient.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxClient.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxClient.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxWebTarget.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxWebTarget.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxWebTarget.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/Rx.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/Rx.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/Rx.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/java8/RxCompletionStage.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/java8/RxCompletionStage.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/java8/RxCompletionStage.html

Reactive Jersey Client AP

Example 6.11. Creating Jersey/Java 8 Client and WebTarget — Using
RxCompletionStage

/1 New dient
Rxd i ent <RxConpl et i onSt agel nvoker > newRxd i ent = RxConpl eti onSt age. newCl i ent ()

/1 Fromexisting Cient
Rxd i ent <RxConpl eti onSt agel nvoker> rxCl i ent = RxConpl etionStage.fron{client);

/1 From existing WebTar get
RxTar get <RxConpl et i onSt agel nvoker > rxWebTarget = RxConpl eti onSt age. fron{tar get

O~NO O WN PP

In addition to specifying theinvoker type and client/web-target instances, when using the factory methods
in the entry points mentioned above, an Execut or Ser vi ce instance could be specifies that should be
used to execute regquests on a separate thread.

An example of obtaining Conpl et i onSt age with JAX-RS Response from aremote service can be
seen in Example 6.12, “ Obtaining Compl etionStage<Response> from Jersey/Java 8 Client”.

Example 6.12. Obtaining CompletionStage<Response> from Jer sey/Java 8 Client

1 Compl eti onSt age<Response> stage = RxConpl eti onSt age. newCl i ent ()

2 .target ("http://exanpl e.com resource")
3 . request ()
4 L rx()
5 .get();
6
Dependencies
Important

To use this module the application has to be compiled (with j avac -target option
set to 1. 8) and run in a Java 8 environment. If you want to use Reactive Jersey Client
with Conpl et abl eFut ure in pre-Java 8 environment, see Section 6.3.4, “JSR-166e
(Compl etableFuture)”.

The Reactive Jersey Client with Java 8 support is available as an extension module in Jersey. For Maven
users, simply add the following dependency to your pom xm :

<dependency>
<groupl d>org. gl assfi sh. jersey. ext.rx</groupld>
<artifactld>jersey-rx-client-java8</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

After this step you can use the extended client right away. The dependency transitively adds the following
dependency to your class-pathaswell: or g. gl assfi sh.jersey.ext.rx:jersey-rx-client.

Note

If youre not using Maven (or other dependency management tool) make sure
to add aso al the transitive dependencies of this extension module (see jersey-
rx-client-java8 [https://jersey.java.net/project-info/2.22/jersey/project/project/jersey-rx-client-
java8/dependencies.html]) on the class-path.
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6.3.3. Guava — ListenableFuture and Futures

Guava [https.//code.google.com/p/guavelibraries/], contributed by Google, aso contains
a type, ListenableFuture [http://docs.guavalibraries.googlecode.com/git-history/v18.0/javadoc/com/
google/common/util/concurrent/ListenableFuture.html], which can be decorated with listeners that
are notified when the future completes. The Li st enabl eFuture can be combined with
Futures [http://docs.guavarlibrari es.googlecode.com/git-history/v18.0/javadoc/com/google/common/util/
concurrent/Futures.html] to achieve asynchronous/event-based completion aware processing.
Li stenabl eFuture is the parameter type in the Guavas extension of Rxl|nvoker,
called RxListenableFuturelnvoker [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/
rx/guava/RxListenableFuturel nvoker.html]. This means that the return type of HTTP method calls is
Li st enabl eFut ur e inthis case (accordingly parametrized).

Requests are by default invoked immediately. If not said otherwise
the Executors#newCachedThreadPool() [http://docs.oracle.com/javase/8/docs/api/javalutil/concurrent/
Executors.html#newCachedThreadPool--] pool is used to obtain a thread which processed the request.
This behavior can be overridden by providing a ExecutorService [http://docs.oracle.com/javase/6/docs/
api/javalutil/concurrent/ExecutorService.html] when a reactive C i ent or WebTar get is created or
when a particular requestsis about to be invoked.

Usage

A JAX-RS Cdient or WebTarget aware of reactive HTTP cals, Jersey's RxClient [https./
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxClient.html] or RxWebTarget [https./
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/IRxWebTarget.html]  parametrized by
RxLi st enabl eFut ur el nvoker, can be created either via the generic RX
[https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/Rx.html] entry point or the
customized RxListenableFuture [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/
guava/RxListenableFuture.html] one.

When using the generic entry point you need to specify the RxLi st enabl eFut ur el nvoker invoker
type to obtain an appropriate instance of the client or the web target.

Example 6.13. Creating Jer sey/Guava Client and WebTarget — Using Rx

/1 New dient
RxC i ent <RxLi st enabl eFut ur el nvoker> newRxCl i ent = Rx. newd i ent (RxLi st enabl eFut

/1 Fromexisting dient
RxCl i ent <RxLi st enabl eFut urel nvoker> rxClient = Rx.fron{client, RxLi stenabl eFut

/1 From exi sting WbTar get
RxTar get <RxLi st enabl eFut ur el nvoker> rxWebTarget = Rx.from(target, RxListenable

O~NO O WNPRE

Y ou can skip specifying the invoker type when you use RxLi st enabl eFut ur e entry point.

Example 6.14. Creating Jersey/Guava Client and WebTarget — Using
RxL istenableFuture

1// New dient

2 RxC i ent <RxLi st enabl eFut ur el nvoker > newRxCl i ent = RxLi st enabl eFut ure. newC i ent
3

4 |/ Fromexisting dient
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5 Rxd i ent <RxLi st enabl eFut ur el nvoker> rxC ient = RxListenabl eFuture.fron(client)
6

7 I/ From existing WebTar get

8 RxTar get <RxLi st enabl eFut ur el nvoker > rxWebTarget = RxLi stenabl eFuture.fron(targ

In addition to specifying theinvoker type and client/web-target instances, when using the factory methods
inthe entry points mentioned above, an Execut or Ser vi ce can be specified that will be used to execute
requests on a separate thread.

An example of obtaining Li st enabl eFut ur e with JAX-RS Response from aremote service can be
seen in Example 6.15, “ Obtaining ListenableFuture<Response> from Jersey/Guava Client”.

Example 6.15. Obtaining ListenableFuture<Response> from Jer sey/Guava Client

1 Li st enabl eFut ur e<Response> stage = RxLi st enabl eFuture. newd i ent ()
2 .target ("http://exanpl e.com resource")

3 . request ()

4 L rx()

5 .get();

6

Dependencies

6.3.4.

The Reactive Jersey Client with Guava support is available as an extension module in Jersey. For Maven
users, simply add the following dependency to your pom xm :

<dependency>
<groupl d>or g. gl assfi sh.jersey. ext.rx</groupld>
<artifactld>j ersey-rx-client-guava</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

After this step you can use the extended client right away. The dependency transitively adds the
following dependencies to your class-path as well: or g. gl assfi sh.jersey. ext.rx:jersey-
rx-client andcom googl e. guava: guava.

Note

If youre not using Maven (or other dependency management tool) make sure
to add aso al the transitive dependencies of this extension module (see jersey-
rx-client-guava [https:/jersey.java.net/project-info/2.22/jersey/project/project/jersey-rx-client-
guaval/dependencies.html]) on the class-path.

JSR-166e — CompletableFuture

When Java 8 is not an option but the functionaity of CompletionStage [http:/
docs.oracle.com/javase/8/docs/api/javalutil/concurrent/Compl etionStage.html] and CompletableFuture
[http://docs.oracle.com/javase/8/docs/api/javalutil/concurrent/ Compl etableFuture.html] is required a
JSR 166 [http://g.oswego.edu/dl/concurrency-interest/] library can be used. It's a back-port of
classes from java. util.concurrent package added to Java 8. Contributed and maintained
by Doug Lea Conpletabl eFuture is the parameter type in the JSR-166€'s extension
of Rxl nvoker, called RxCompletableFuturelnvoker [https.//jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/client/rx/jsr166e/RxCompl etabl eFuturel nvoker.html]. This means that the return type of
HTTP method callsis Conpl et abl eFut ur e in this case (accordingly parametrized).
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Requests are by default invoked immediately. If not said otherwise the ForkJoinPool .html#commonPool ()
[http://gee.cs.oswego.edu/dl/jsr166/dist/jsr166edocs//jsr166e/ForkJoinPool .html#commonPool ()] pool is
used to obtain a thread which processed the request. This behavior can be overridden by providing
an ExecutorService [http://docs.oracle.com/javase/6/docs/api/javalutil/concurrent/Executor Service.htmi]
when areactiveCl i ent or WebTar get iscreated or when a particular requests is about to be invoked.

Usage

A JAX-RS dient or WebTarget aware of reactive HTTP calls, Jersey's RxClient [https./
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxClient.html] or RxWebTarget [https.//
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/IRxWebTarget.html]  parametrized by
RxCompl et abl eFut urel nvoker, can be created either via the generic Rx [https//
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/Rx.html] entry point or the customized
RxCompletableFuture [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/jsr166e/
RxCompletableFuture.html] one.

When using the generic entry point you need to specify the RxConpl et abl eFut ur el nvoker invoker
type to obtain an appropriate instance of the client or the web target.

Example 6.16. Creating Jer sey/JSR-166e Client and WebTarget — Using Rx

/1 New dient
RxC i ent <RxConpl et abl eFut ur el nvoker > newRxCl i ent = Rx. newd i ent (RxConpl et abl eF

/1 Fromexisting Cient
Rxd i ent <RxConpl et abl eFut urel nvoker> rxCient = Rx.fronm(client, RxConpletableF

/1 From existing WebTar get
RxTar get <RxConpl et abl eFut ur el nvoker > rxWbTarget = Rx.from(target, RxConpl etab

O~NO U WN P

Y ou can skip specifying the invoker type when you use RxConpl et abl eFut ur e entry point.

Example 6.17. Creating Jersey/JSR-166e Client and WebTarget — Using
RxCompletableFuture

/1 New dient
RxC i ent <RxConpl et abl eFut ur el nvoker > newRxCl i ent = RxConpl et abl eFuture. newd i e

/1 Fromexisting dient
RxC i ent <RxConpl et abl eFut ur el nvoker> rxC ient = RxConpl etabl eFuture.fron(clien

/1 From existing WebTar get
RxTar get <RxConpl et abl eFut ur el nvoker > rxWebTar get = RxConpl et abl eFuture. fron(ta

O~NO O WN PP

In addition to specifying the invoker type and client/web-target instances, when using the factory methods
in the entry points mentioned above, an Execut or Ser vi ce can be specified that is further used to
execute requests on a separate thread.

An example of obtaining Conpl et abl eFut ur e with JAX-RS Response from a remote service can
be seen in Example 6.18, “ Obtaining Compl etabl eFuture<Response> from Jersey/JSR-166e Client”.

Example 6.18. Obtaining CompletableFuture<Response> from Jer sey/JSR-166e
Client

1 Conpl et abl eFut ur e<Response> stage = RxConpl et abl eFut ure. newd i ent ()

101


http://gee.cs.oswego.edu/dl/jsr166/dist/jsr166edocs//jsr166e/ForkJoinPool.html#commonPool()
http://gee.cs.oswego.edu/dl/jsr166/dist/jsr166edocs//jsr166e/ForkJoinPool.html#commonPool()
http://docs.oracle.com/javase/6/docs/api/java/util/concurrent/ExecutorService.html
http://docs.oracle.com/javase/6/docs/api/java/util/concurrent/ExecutorService.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxClient.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxClient.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxClient.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxWebTarget.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxWebTarget.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/RxWebTarget.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/Rx.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/Rx.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/Rx.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/jsr166e/RxCompletableFuture.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/jsr166e/RxCompletableFuture.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/jsr166e/RxCompletableFuture.html

Reactive Jersey Client AP

2 .target ("http://exanpl e.com resource")
3 .request ()
4 L rx()
5 .get();
6
Dependencies
I mportant

If you're compiling and running your application in Java 8 environment consider using Reactive
Jersey Client with Conpl et abl eFut ur e with Section 6.3.2, “Java 8 (CompletionStage and
CompletableFuture)” instead.

The Reactive Jersey Client with JSR-166e support isavailable asan extension modulein Jersey. For Maven
users, simply add the following dependency to your pom xmi :

<dependency>
<groupl d>or g. gl assfi sh.jersey. ext.rx</groupld>
<artifactld>jersey-rx-client-jsril66e</artifactld>
<ver si on>2. 22</ver si on>

</ dependency>

After this step you can use the extended client right away. The dependency transitively adds the
following dependencies to your class-path as well: or g. gl assfi sh.jersey. ext.rx:jersey-
rx-client andorg. gl assfish.jersey. bundl es. repackaged: j ersey-j sr166e. The
later is the JSR-166e library repackaged by Jersey to make sure the OSGi headers are correct and the
library can be used in OSGi environment.

Note

If youre not using Maven (or other dependency management tool) make sure to
add also al the transitive dependencies of this extension module (see jersey-rx-client-
jsrl66e [https.//jersey.java.net/project-info/2.22/jersey/project/project/jersey-rx-client-jsr166e/
dependencies.html]) on the class-path.

6.4. Implementing Support for Custom Reactive
Libraries (SPI)

In case you want to bring support for some other library providing Reactive Programming Model into
your application you can extend functionality of Reactive Jersey Client by implementing SPI availablein
j ersey-rx-client module. Stepsto do such athing are asfollows.

Extend RxInvoker interface

Even though not entirely intuitive this step is required when a support for a custom reactive library
is needed. As mentioned above few JAX-RS Client interfaces had to be modified in order to make
possibletoinvoke HTTP callsin areactive way. All of them except the RxInvoker [https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersay/client/rx/RxInvoker.html] extend the original interfaces from
JAX-RS (e.g. d i ent). Rxl nvoker is a brand new interface (very similar to Syncl nvoker and
Asyncl nvoker) that actualy lets you to invoke HTTP methods in the reactive way.
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Example 6.19. RxInvoker snippet

1 public interface Rxlnvoker<T> {

2

3 public <T> get();

4

5 public <R> <T> get (O ass<R> responseType);
6

7 /1

8

9}

As you can notice it's too generic as it's designed to support various reactive libraries without bringing
any additional abstractions and restrictions. The first type parameter, T, is the asynchronous/event-based
completion aware type (e.g. Gbser vabl e). The given type should be parametrized with the actual
response type. And sinceit's not possible to parametrize type parameter it's an obligation of the extension
of Rxl nvoker todo that. That appliesto simpler methods, such asget () , aswell asto more advanced
methods, for exampleget (d ass) .

In the first case it's enough to parametrize the needed type with Response, eg.
obser vabl e<Response> get (). The second case uses the type parameter from the parameter of
the method. To accordingly extend the get ( Cl ass<R>) method you need to parametrize the needed
type with R type parameter, e.g. <T> Cbser vabl e<T> get (O ass<T> responseType).

To summarize the requirements above and illustrate them in one code snippet the Example 6.20,
“ Extending RxInvoker - RxObservablel nvoker” isan excerpt from RxObser vabl el nvoker that works
with RxJava's Obser vabl e.

Example 6.20. Extending RxInvoker - RxObser vablel nvoker

1 public interface RxObservabl el nvoker extends Rxl nvoker<Cbservabl e>
2
3 @verride
4 publ i c Cbservabl e<Response> get();
5
6 @verride
7 public <T> observabl e<T> get (C ass<T> responseType);
8
9 /1
10
11 }

Implement the extended interface

Either you can implement the extension of RxInvoker from scraich or it's possible to
extend from AbstractRxInvoker [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/
spi/AbstractRxInvoker.html] abstract class which serves as a default implementation of the interface. In
thelater caseonly #met hod( . . . ) methods are needed to beimplemented as the default implementation
of other methods (HTTP calls) delegates to these methods.

Implement and register RxIinvokerProvider

To create an instance of particular RxI nvoker an implementation
of  RxlnvokerProvider  [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/spi/
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RxInvokerProvider.html] SPI interfaceis needed. When a concrete RxI nvoker isrequested the runtime
goes through all available providers and finds one which supports the given invoker type. It is expected
that each provider supports mapping for distinct set of types and subtypes so that different providers do
not conflict with each other.

Example 6.21. Example of RxInvoker Provider - RxObservablel nvoker Provider

1 public final class RxObservabl el nvoker Provi der inplenments RxlnvokerProvider {
2
3 @verride
4 public <T> T getlnvoker(final C ass<T> invokerType, final Invocation.Build
5 i f (RxQhservabl el nvoker. cl ass. i sAssi gnabl eFron(i nvoker Type)) {
6 return invoker Type. cast (new Jer seyRxCObser vabl el nvoker (bui | der, exe
7 }
8 return null;
9 }
10 }
Reactive  Jersey  Client  looks for al avalable RxlnvokerProviders via
the standard VETA- | NF/ servi ces mechanism. It's enough to bundle

org. gl assfish.jersey.client.rx.spi.RxlnvokerProvi der filewith your library and
reference your implementation (by fully qualified class name) fromit.

Example 6.22. META-INF/services/
org.glassfish.jersey.client.rx.spi.RxInvoker Provider

org. gl assfish.jersey.client.rx.rxjava. RcCbservabl el nvoker Provi der

6.5. Examples

To see a complete working examples of various approaches using JAX-RS Client APl (Sync and Async)
and Reactive Jersey Client APIsfeature refer to the:

» Travel Agency (Orchestration Layer) Example using Reactive Jersey Client API [https://github.com/
jerseyljerseyltree/2.22/exampl es/rx-client-webapp]

» Travel Agency (Orchestration Layer) Example using Reactive Jersey Client API (Java 8) [https:/
github.com/jersey/jersey/tree/2.22/exampl es/rx-client-java3-webapp]

104


https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/rx/spi/RxInvokerProvider.html
https://github.com/jersey/jersey/tree/2.22/examples/rx-client-webapp
https://github.com/jersey/jersey/tree/2.22/examples/rx-client-webapp
https://github.com/jersey/jersey/tree/2.22/examples/rx-client-webapp
https://github.com/jersey/jersey/tree/2.22/examples/rx-client-java8-webapp
https://github.com/jersey/jersey/tree/2.22/examples/rx-client-java8-webapp
https://github.com/jersey/jersey/tree/2.22/examples/rx-client-java8-webapp

Chapter 7. Representations and
Responses

7.1. Representations and Java Types

Previous  sections  on @Produces  [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/
rs/Produces.html] and @Consumes  [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/
Consumes.html] annotations referred to media type of an entity representation. Examples above depicted
resource methods that could consume and/or produce String Java type for a number of different media
types. Thisapproach iseasy to understand and rel atively straightforward when applied to simple use cases.

To cover also other cases, handling non-textual datafor example or handling data stored in thefile system,
etc., JAX-RS implementations are required to support also other kinds of media type conversions where
additional, non-String, Java types are being utilized. Following is a short listing of the Javatypesthat are
supported out of the box with respect to supported media type:

» All mediatypes (*/ *)
e byte[]
e java.lang. String
e java.i o. Reader (inbound only)
e java.io.File
e javax. activation. Dat aSour ce
e javax.ws.rs. core. Streamn ngQut put (outbound only)
e XML mediatypes(t ext/ xm ,application/xm andapplication/...+xm)
e javax.xn . transform Source
e javax. xm . bi nd. JAXBEIl enent

o Application supplied JAXB classes (types annotated with @XmIRootElement [http://
docs.oracle.com/javase/6/docs/api/javax/xml/bind/annotation/X mIRootElement.html]
or@XmlType [http://docs.oracle.com/javase/6/docs/api/javax/xmi/bind/annotation/XmI Type.html])

e Form content (appl i cati on/ x- ww\« f or m ur | encoded)
e Multival uedMap<String, String>
* Plaintext (t ext/ pl ai n)
e java.l ang. Bool ean
e java.l ang. Character
e java. |l ang. Nunber

Unlike method parameters that are associated with the extraction of request parameters, the method
parameter associated with the representation being consumed does not require annotating. In other words
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the representation (entity) parameter does not require a specific 'entity’ annotation. A method parameter
without aannotation is an entity. A maximum of one such unannotated method parameter may exist since
there may only be a maximum of one such representation sent in a request.

The representation being produced corresponds to what is returned by the resource method. For example
JAX-RS makes it simple to produce images that are instance of Fi | e asfollows:

Example 7.1. Using Fi | e with a specific media type to produce a response

1 @ET

2 @ath("/imges/{imge}")

3 @roduces("imge/*")

4 public Response getl nage(@at hParan("i mage") String imge) {

5 File f = new Fil e(imge);

6

7 if (!'f.exists()) {

8 t hr ow new WebAppl i cati onExcepti on(404);
9 }

10

11 String nt = new M netypesFi | eTypeMap() . get Cont ent Type(f);
12 return Response.ok(f, m).build();

TheFi | e typecan also be used when consuming arepresentation (request entity). In that case atemporary
file will be created from the incoming request entity and passed as a parameter to the resource method.

TheCont ent - Type response header (if not set programmatically as described in the next section) will be
automatically set based on the mediatypes declared by @Produces [http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rg/Produces.html] annotation. Given the following method, the most acceptable media
type is used when multiple output media types are allowed:

1 @ET

2 @roduces({"application/xm", "application/json"})
3 public String doGet AsXm OrJson() {

4 c.

51}

If application/xm isthe most acceptable media type defined by the request (e.g. by header
Accept: application/xm), then the Content-Type response header will be set to
application/xm .

7.2. Building Responses

Sometimesitisnecessary to return additional informationinresponseto aHT TP request. Such information
may be built and returned using Response [ http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/core/
Response.html] and Response.ResponseBuilder [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/
rs/core/Response.ResponseBuilder.html]. For example, a common RESTful pattern for the creation of a
new resource is to support a POST request that returns a 201 (Created) status code and a Locat i on
header whose value is the URI to the newly created resource. This may be achieved as follows:

Example 7.2. Returning 201 status code and adding Locat i on header in response
to POST request

1 @0OsT
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@onsumes("application/ xm ™)
public Response post(String content) ({
URI createdUi = ...
create(content);
return Response.created(createdUri).build();

NOoO o~ WN

}

In the above no representation produced is returned, this can be achieved by building an entity as part of
the response as follows:

Example 7.3. Adding an entity body to a custom response

@QosT
@Consunes("application/xm™")
public Response post(String content) ({
URI createdUi = ...
String createdContent = create(content);
return Response.created(createdUri).entity(Entity.text(createdContent)). buil

NOoO o~ WNPRE

}

Response building provides other functionality such as setting the entity tag and last modified date of the
representation.

7.3. WebApplicationException and Mapping
Exceptions to Responses

Previous section shows how to return HTTP responses, that are built up programmatically. It is possible
to use the very same mechanism to return HTTP errors directly, e.g. when handling exceptionsin a try-
catch block. However, to better align with the Java programming model, JAX-RS alows to define direct
mapping of Java exceptionsto HTTP error responses.

The following example shows throwing Cust ormNot FoundExcept i on from a resource method in
order to return an error HT TP response to the client:

Example 7.4. Throwing exceptionsto control response

1 @ath("itens/{itemd}/")
2 public Itemgetlten{@at hParam("item d") String itemd) {

3 Itemi = getltens().get(itemd);

4 if (i == null) {

5 t hr ow new Cust omNot FoundException("ltem " + itemid + ", is not found");
6 }

7

8 return i;

9}

This exception is an application specific exception that extends WebApplicationException [http://
jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/WebA pplicationException.html] and builds a HTTP
response with the 404 status code and an optional message as the body of the response:

Example 7.5. Application specific exception implementation

1 public class CustomNot FoundException extends WebApplicati onException {
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2

3 /**

4 * Create a HITP 404 (Not Found) exception.
5 */

6 publ i ¢ Cust omNot FoundException() {

7 super ( Responses. not Found() . bui I d());

8 }

9

10 [ **

11 * Create a HITP 404 (Not Found) exception.

12 * @aram nessage the String that is the entity of the 404 response.
13 */

14 publ i ¢ Cust omNot FoundException(String nmessage) ({

15 super ( Response. st at us( Responses. NOT_FOUND) .
16 entity(nessage).type("text/plain").build());
17}

18 }

In other cases it may not be appropriate to throw instances of WebApplicationException
[http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/WebA pplicationException.html], or classes
that extend WebApplicationException [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/
WebA pplicationException.html], and instead it may be preferable to map an existing exception
to a response. For such cases it is possible to use a custom exception mapping provider.
The provider must implement the ExceptionMapper<E extends Throwable> [http://jax-rs-
spec.java.net/nonav/2.0/api docsjavax/ws/rs/ext/ExceptionMapper.html] interface. For example, the
following maps the EntityNotFoundException [http://docs.oracle.com/javaeel/S/api/javax/persistence/
EntityNotFoundException.html] to aHTTP 404 (Not Found) response:

Example 7.6. Mapping generic exceptions to responses

1 @°rovider

2 public class EntityNot FoundMapper inplenents Excepti onMapper<j avax. persi stence
3 publ i ¢ Response toResponse(javax. persistence. EntityNot FoundException ex) {

4 return Response. status(404).

5 entity(ex. get Message()).

6 type("text/plain").
7 bui l d();
8 }
9}

The above class is annotated with @Provider [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/
ws/rgext/Provider.html], this declares that the class is of interest to the JAX-RS runtime.
Such a class may be added to the set of classes of the Application [http://jax-rs-
spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/ Application.html] instance that is configured. When an
application throws an EntityNotFoundException [http://docs.oracle.com/javaee/6/api/javax/persistence/
EntityNotFoundException.html] thet oResponse method of the Ent i t yNot FoundMapper instance
will beinvoked.

Jersey supports extension of the exception mappers. These extended mappers must implement
the org. gl assfish.jersey. spi. Ext endedExcepti onMapper interface. This interface
additionally defines method i sMappabl e( Thr owabl e) which will be invoked by the Jersey runtime
when exception isthrown and this provider is considered as mappabl e based on the exception type. Using
this method the provider can reject mapping of the exception beforethe methodt oResponse isinvoked.
The provider can for example check the exception parameters and based on them return false and let other
provider to be chosen for the exception mapping.
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7.4. Conditional GETs and Returning 304 (Not
Modified) Responses

Conditional GETs are a great way to reduce bandwidth, and potentialy improve on the server-side
performance, depending on how the information used to determine conditions is calculated. A well-
designed web sitemay for examplereturn 304 (Not M odified) responsesfor many of staticimagesit serves.

JAX-RS provides support for conditional GETs using the contextual interface Request [http://jax-rs-
spec.java.net/nonav/2.0/api docs/javax/ws/rs/core/Request.html].

The following example shows conditional GET support:

Example 7.7. Conditional GET support

1 public SparklinesResource(

2 @ueryParam("d") |ntegerlList data,

3 @ef aul t Val ue("0, 100") @ueryParam("limts") Interval limts,
4  @ontext Request request,

5 @ontext Uilnfo ui) {

6 if (data == null) {

7 t hr ow new WebAppl i cati onExcepti on(400);

8

}
9
10 this.data = data;
11 this.limts =1linits;
12
13 if (!limts.contains(data)) {
14 t hr ow new WebAppl i cati onExcepti on(400);
15 }
16
17 this.tag = conmputeEntityTag(ui.get RequestUri());
18
19 i f (request.getMethod().equal s("CGET")) {
20 Response. ResponseBui | der rb = request. eval uat ePrecondi ti ons(tag);
21 if (rb!=null) {
22 t hr ow new WebAppl i cati onException(rb.build());
23 }
24 }
25}

Theconstructor of theSpar kl i nesResouce root resource classcomputes an entity tag from the request
URI and then calls the request.evaluatePreconditions [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javax/ws/rs/core/Request. html#eval uatePreconditions(javax.ws.rs.core.Entity Tag)] with that entity tag.
If a client request contains an | f - None- Mat ch header with a value that contains the same
entity tag that was calculated then the evaluatePreconditions [http://jax-rs-spec.java.net/nonav/2.0/
apidocs/javax/ws/rg/core/Request.html#eval uatePreconditions(javax.ws.rs.core.Entity Tag)] returns apre-
filled out response, with the 304 status code and entity tag set, that may be built and
returned. Otherwise, evaluatePreconditions [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/
core/Request.html#eval uatePreconditions(javax.ws.rs.core.EntityTag)] returns nul | and the normal
response can be returned.

Noticethat in thisexamplethe constructor of aresource classis used to perform actionsthat may otherwise
have to be duplicated to invoked for each resource method. Thelife cycle of resource classesis per-request
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which means that the resource instance is created for each request and therefore can work with request
parameters and for example make changes to the request processing by throwing an exception as it is
shown in this example.
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Chapter 8. JAX-RS Entity Providers

8.1. Introduction

Entity payload, if present in an received HTTP message, is passed to Jersey from an 1/O container as
an input stream. The stream may, for example, contain data represented as a plain text, XML or JSON
document. However, in many JAX-RS components that process these inbound data, such as resource
methods or client responses, the JAX-RS API user can access the inbound entity as an arbitrary Java
object that is created from the content of the input stream based on the representation type information.
For example, an entity created from an input stream that contains data represented as a XML document,
can be converted to acustom JAXB bean. Similar concept is supported for the outbound entities. An entity
returned from the resource method in the form of an arbitrary Java object can be serialized by Jersey
into a container output stream as a specified representation. Of course, while JAX-RS implementations
do provide default support for most common combinations of Java type and it's respective on-the-wire
representation formats, JAX-RS implementations do not support the conversion described above for any
arbitrary Javatype and any arbitrary representation format by default. Instead, a generic extension concept
is exposed in JAX-RS API to allow application-level customizations of this JAX-RS runtime to support
for entity conversions. The JAX-RS extension APl components that provide the user-level extensibility
aretypically referred to by several terms with the same meaning, such as entity providers, message body
providers, message body workers or message body readersand writers. Y ou may find all these terms used
interchangeably throughout the user guide and they all refer to the same concept.

In JAX-RS extension APl (or SPlI - service provider interface, if you like) the concept
is captured in 2 interfaces. One for handling inbound entity representation-to-Java de-
seridization - MessageBodyReader<T> [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/ext/
MessageBodyReader.html] and the other one for handling the outbound entity Java-to-representation
seridization - MessageBodyWriter<T> [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/ext/
MessageBodyWriter.html]. A MessageBodyReader <T>, as the name suggests, is an extension that
supports reading the message body representation from an input stream and converting the data into an
instance of a specific Java type. A MessageBodyW i t er <T> is then responsible for converting a
message payload from an instance of a specific Javatype into a specific representation format that is sent
over the wire to the other party as part of an HTTP message exchange. Both of these providers can be
used to provide message payload serialization and de-serialization support on the server as well as the
client side. A message body reader or writer isaways used whenever aHTTP request or response contains
an entity and the entity is either requested by the application code (e.g. injected as a parameter of JAX-
RS resource method or a response entity read on the client from a Response [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rs/core/Response.htmi]) or hasto be serialized and sent to the other party (e.g.
an instance returned from a JAX-RS resource method or a request entity sent by a JAX-RS client).

8.2. How to Write Custom Entity Providers

A best way how to learn about entity providers is to wak through an example
of writing one. Therefore we will describe here the process of implementing
a custom MessageBodyWriter<T>  [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rg/ext/
MessageBodyWriter.html] and MessageBodyReader<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javaxiws/rs/ext/M essageBodyReader.html] using a practical example. Let's first setup the stage by
defining a JAX-RS resource class for the server side story of our application.

Example 8.1. Exampleresour ce class

1 @rat h("resource")
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2
3
4
5
6
7
8
9
10
11
12

13
14 }

public class MyResource {

@ET

@r oduces("application/ xm™")
public MyBean get MyBean() ({
return new MyBean("Hello World!", 42);

}

@OsT

@onsumes("application/ xm ™)
public String post MyBean(MyBean myBean) {
return nyBean. anyString;

}

The resource class defines GET and POST resource methods. Both methods work with an entity that is
an instance of MyBean.

The MyBean classis defined in the next example:

Example 8.2. MyBean entity class

1 @M Root El enent
2 public class MyBean {

23
24 }

@Xnl El enent
public String anyStri
@Xnl El enent
public int anyNumnber;

public MyBean(String
this.anyString =
t hi s. anyNunber =
}

/1 enpty constructor
public MyBean() {

}
@verride

ng,

anyString, int anyNunber) ({
anyString;
anyNunber ;

needed for deserialization by JAXB

public String toString() {

return "MyBean{"
"anyString=

", anyNumber ='

3P

8.2.1. MessageBodyWriter

The MyBean isaJAXB-annotated POJO. In GET resource method we return the instance of MyBean and
we would like Jersey runtimeto serializeit into XML and write it as an entity body to the response output
stream. We design a custom MessageBodyW i t er <T> that can seriadize this POJO into XML. See
the following code sample:

+
+ anyString + '\'' +
+ anyNunber +
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Note

Please note, that this is only a demonstration of how to write a custom entity provider. Jersey
aready contains default support for entity providers that can serialize JAXB beansinto XML.

Example 8.3. MessageBodyWriter example

1 @Produces("application/xm")
2 public class MyBeanMessageBodyWiter inplenments MessageBodyWiter<MyBean> {

O©oo~NOOLPh~hW

36
37 }

@verride
public boolean i sWiteabl e(d ass<?> type, Type genericType,
Annotation[] annotations, MdiaType nmedi aType)
return type == MyBean. cl ass;

}

@verride
public | ong getSi ze(MyBean nyBean, C ass<?> type, Type generi cType,
Annotation[] annotations, MdiaType nedi aType) {
/1 deprecated by JAX-RS 2.0 and ignored by Jersey runtine
return O;

}

@verride
public void witeTo(M/Bean nyBean,
C ass<?> type,
Type genericType,
Annot ation[] annotations,
Medi aType nedi aType,
Mul tival uedMap<String, Object> httpHeaders,
Qut put Stream entityStream
t hrows | OException, WebApplicationException {

try {
JAXBCont ext j axbCont ext = JAXBCont ext.newl nst ance( MyBean. cl ass);

/1 serialize the entity nyBean to the entity output stream
j axbCont ext . creat eMar shal | er (). narshal (nyBean, entityStreamn;
} catch (JAXBException jaxbException) {
t hr ow new Processi ngExcepti on(
"Error serializing a MyBean to the output streant, jaxbExcepti

The MyBeanMessageBodyWiter implements the MessageBodyWit er <T> interface that
contains three methods. In the next sections we'll explore these methods more closely.

8.2.1.1. MessageBodyWiter.isWiteable

A methodi sWi t eabl e shouldreturntrueif theMessageBodyW i t er <T> isabletowritethegiven
type. Method does not decide only based on the Java type of the entity but also on annotations attached
to the entity and the requested representation media type.
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Parameterst ype andgener i ¢ Type both definetheentity, wheret ype isaraw Javatype (for example,
ajava.util.List class) and generi cType is a ParameterizedType [http://docs.oracle.com/
javase/6/docs/api/javallang/reflect/Parameterized Type.html] including generic information (for example
Li st<String>).

Parameter annot at i ons contains annotations that are either attached to the resource method and/or
annotations that are attached to the entity by building response like in the following piece of code:

Example 8.4. Example of assignment of annotationsto a response entity

1 @prat h("resource")
2 public static class Annotat edResource {

3

4 @ET

5 public Response get() {

6 Annot ati on annotati on = Annot at edResour ce. cl ass

7 . get Annot ati on( Pat h. cl ass);

8 return Response. ok()

9 .entity("Entity", new Annotation[] {annotation}).build();
10 }
11 }

In the example above, the MessageBodyW i t er <T> would get annot at i ons parameter containing
a JAX-RS @=ET annotation as it annotates the resource method and also a @at h annotation as it is
passed in the response (but not because it annotates the resource; only resource method annotations are
included). In the case of MyResour ce and method get MyBean the annotations would contain the
@GET [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/GET.html] and the @Produces [http://
jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Produces.html] annotation.

The last parameter of thei sW i t eabl e method is the medi aType which is the media type attached
to the response entity by annotating the resource method with a @r oduces annotation or the request
media type specified in the JAX-RS Client API. In our example, the media type passed to providers for
the resource MyResour ce and method get MyBean would be" appl i cati on/ xm ".

In our implementation of thei sW i t eabl e method, wejust check that thetypeis MyBean. Please note,
that this method might be executed multiple times by Jersey runtime as Jersey needs to check whether this
provider can be used for aparticular combination of entity Javatype, mediatype, and attached annotations,
which may be potentially a performance hog. Y ou can limit the number of execution by properly defining
the @r oduces annotation on the MessageBodyW i t er <T>. In our case thanks to @°r oduces
annotation, the provider will be considered as writeable (and the method i sW i t eabl e might be
executed) only if the mediatype of the outbound messageis" appl i cati on/ xnl " . Additionally, the
provider will only be considered as possible candidate and itsi sW i t eabl e method will be executed,
if the generic type of the provider is either a sub class or super class of t ype parameter.

8.2.1.2. MessageBodyWiter.witeTo

Once a message body writer is selected as the most appropriate (see the Section 8.3, “Entity Provider
Selection” for more details on entity provider selection), itswr i t eTo method is invoked. This method
receives parameters with the sasme meaning asini sWi t eabl e aswell as afew additional ones.

In addition to the parameters already introduced, the wri t eTo method defies also ht t pHeader s
parameter, that contains HT TP headers associated with the outbound message.
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Note

When a MessageBodyW it er <T> is invoked, the headers still can be modified in this
point and any modification will be reflected in the outbound HTTP message being sent. The
modification of headers must however happen before afirst byteiswritten to the supplied output
stream.

Another new parameter, myBean, contains the entity instance to be serialized (the type of entity
corresponds to generic type of MessageBodyW it er <T>). Related parameter entityStream
contains the entity output stream to which the method should serialize the entity. In our case we use JAXB
to marshall the entity intotheent i t ySt r eam Note, that theent i t ySt r eamis not closed at the end
of method; the stream will be closed by Jersey.

| mportant

Do not close the entity output stream in the witeTo method of your
MessageBodyW i t er <T> implementation.

8.2.1.3. MessageBodyWiter.getSize

The method is deprecated since JAX-RS 2.0 and Jersey 2 ignores the return value. In JAX-RS 1.0
the method could return the size of the entity that would be then used for "Content-Length" response
header. In Jersey 2.0 the "Content-Length” parameter is computed automatically using an interna
outbound entity buffering. For details about configuration options of outbound entity buffering see the
javadoc of MessageProperties [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/message/
MessageProperties.html], property OQUTBOUND_CONTENT_LENGTH_BUFFER which configures the
size of the buffer.

Note

Y ou can disable the Jersey outbound entity buffering by setting the buffer sizeto O.

8.2.1.4. Testing a MessageBodyW i t er <T>

Before testing the MyBeanMessageBodyW i ter, the writer must be registered as a custom
JAX-RS extension provider. It should either be added to your application ResourceConfig
[https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/ResourceConfig.html], or returned
from your custom Application [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/
Application.html] sub-class, or annotated with @Provider [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javaxiws/rs/ext/Provider.html] annotation to leverage JAX-RS provider auto-discovery feature.

After registering the MyBeanMessageBodyW i t er and MyResour ce class in our application, the
request can beinitiated (in this example from Client API).

Example 8.5. Client code testing MyBeanM essageBodyWriter

WebTarget webTarget = // initialize web target to the context root
/1 of exanple application
Response response = webTar get. pat h("resource")
. request ( Medi aType. APPLI CATI ON_XM.) . get () ;
Systemout. println(response. getStatus());
String nyBeanXm = response.readEntity(String.class);
System out . printl n(myBeanXm );

NOoO oA, WN P
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The client code initiates the GET which will be matched to the resource method
MyResour ce. get MyBean( ) . Theresponse entity is de-serialized asa St ri ng.

Theresult of console output is:

Example 8.6. Result of MyBeanM essageBodyWriter test

200
<?xm version="1.0" encodi ng="UTF-8" standal one="yes" ?><nyBean>
<anyString>Hel |l o Worl d! </ anyStri ng><anyNunber >42</ anyNunber ></ nyBean>

The returned status is 200 and the entity is stored in the response in a XM format. Next, we will look at
how the Jersey de-serializesthis XML document into aMy Bean consumed by our POST resource method.

8.2.2. MessageBodyReader

In order to deseridize the entity of MyBean on the server or the client, we need to
implement a custom MessageBodyReader<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/
ext/M essageBodyReader.html].

Note

Please note, that this is only a demonstration of how to write a custom entity provider. Jersey
already contains default support for entity providersthat can serialize JAXB beansinto XML.

Our MessageBodyReader <T> implementation is listed in Example 8.7, “MessageBodyReader
example’.

Example 8.7. M essageBodyReader example

public static class MyBeanMessageBodyReader
i mpl enent s MessageBodyReader <MyBean> {

publ i c bool ean i sReadabl e(Cl ass<?> type, Type genericType,

1

2

3

4 @bverride
5

6 Annot ation[] annotations, MediaType nmedi aType) {
7

8

return type == MyBean. cl ass;
}

9
10 @verride
11 public MyBean readFrom C ass<MyBean> type,
12 Type genericType,
13 Annot ation[] annotations, MediaType nmedi aType,
14 Mul tival uedMap<String, String> httpHeaders,
15 I nput Stream entityStream
16 t hrows | OException, WebApplicati onException {
17
18 try {
19 JAXBCont ext j axbContext = JAXBCont ext.new nstance( MyBean. cl ass);
20 MyBean nyBean = (M/Bean) jaxbContext.createUnmarshaller()
21 .unmar shal (entityStream;
22 return nyBean;
23 } catch (JAXBException jaxbException) ({
24 t hr ow new Processi ngException("Error deserializing a MyBean.",
25 j axbExcepti on);
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26 }
27 }
28 }

It is obvious that the MessageBodyReader <T> interface is similar to MessageBodyW i t er <T>.
In the next couple of sections we will explore it's APl methods.

8.2.2.1. MessageBodyReader . i sReadabl e

It defines the method i sReadabl e() which hasavery simliar meaning asmethod i sWi t eabl e()
in MessageBodyW i t er <T>. The method returnst r ue if it is able to de-seriaize the given type.
The annot ati ons parameter contains annotations that are attached to the entity parameter in the
resource method. In our POST resource method post MyBean the entity parameter nmyBean is not
annotated, therefore no annotation will be passed to the isReadable. Thenedi aType parameter contains
the entity media type. The media type, in our case, must be consumable by the POST resource method,
which is specified by placing aJJAX-RS @Consumes [ http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/
ws/rs/Consumes.html] annotation to the method. The resource method post MyBean() is annotated
with @onsumes( " appl i cati on/ xm "), therefore for purpose of de-serialization of entity for the
post MyBean() method, only requestswith entitiesrepresented as” appl i cati on/ xm " mediatype
will match the method. However, this method might be executed for for entity types that are sub classes
or super classes of the declared generic type on the MessageBodyReader <T> will be aso considered.
Itisaresponsibility of thei sReadabl e method to decide whether it is able to de-serialize the entity and
type comparison is one of the basic decision steps.

Tip

In order to reduce number of i SReadabl e executions, always define correctly the consumable
media type(s) with the @Consumnes annotation on your custom MessageBodyReader <T>.

8.2.2.2. MessageBodyReader . r eadFr om

The r eadFor n() method gets the parameters with the same meaning as in i sReadabl e() . The
additional ent i t ySt r eamparameter provides a handle to the entity input stream from which the entity
bytes should be read and de-serialized into a Java entity which is then returned from the method. Our
MyBeanMessageBodyReader de-serializestheincoming XML datainto aninstance of My Bean using
JAXB.

I mportant

Do not close the entity input stream in your MessageBodyReader <T> implementation. The
stream will be automatically closed by Jersey runtime.

8.2.2.3. Testing a MessageBodyW i t er <T>

Now let's send atest request using the JAX-RS Client API.

Example 8.8. Testing MyBeanM essageBodyReader

final MyBean nyBean = new MyBean("posted MyBean", 11);
Response response = webTarget. path("resource").request("application/xm")
.post(Entity.entity(myBean, "application/xm"));

System out. printl n(response. getStatus());

1
2
3
4
5
6 final String responseEntity = response.readEntity(String.cl ass);
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7 Systemout. println(responseEntity);
8

The console output is:

Example 8.9. Result of testing MyBeanM essageBodyReader

200
post ed MyBean

8.2.2.4. Using Entity Providers with JAX-RS Client API

Both, MessageBodyReader <T> and MessageBodyWiter<T> can be registered in a
configuration of JAX-RS Client API components typically without any need to change their code. The
example Example 8.10, “MessageBodyReader registered on a JAX-RS client” is a variation on the
Example 8.5, “Client code testing MyBeanM essageBodyWriter” listed in one of the previous sections.

Example 8.10. M essageBodyReader registered on a JAX-RSclient

Client client = dientBuil der.newBuil der()
. regi st er (MyBeanMessageBodyReader . cl ass) . bui 1 d();

Response response = client.target("http://exanpl e/ conm resource")
. request ( Medi aType. APPLI CATI ON_XM.) . get () ;

System out. printl n(response. getStatus());

MyBean nyBean = response.readEntity(MBean. cl ass);

System out . printl n(nmyBean);

O~NO O WNPE

The code above registers MyBeanMessageBodyReader to the Client [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rg/client/Client.html] configuration using a ClientBuilder [http://jax-rs-
spec.java.net/nonav/2.0/apidocsjavax/ws/rs/client/ClientBuilder.html] which means that the provider
will be used for any WebTarget [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/
WebTarget.html] produced by thecl i ent instance.

Note

You could aso register the JAX-RS entity (and any other) providersto individual WebTar get
instances produced by the client.
Then, using the fluent chain of method invocations, a resource target pointing to our MyResour ce
is defined, a HTTP GET request is invoked. The response entity is then read as an instance of a
MyBean type by invoking ther esponse. r eadEnt i t y method, that internally locates the registered
MyBeanMessageBodyReader and usesit for entity de-serialization.

The console output for the exampleis:

Example 8.11. Result of client code execution

200
MyBean{anyString="Hello Wrld!', anyNunber =42}

8.3. Entity Provider Selection

Usually there are many entity providers registered on the server or client side (be default there must
be at least providers mandated by the JAX-RS specification, such as providers for primitive types, byte
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array, JAXB beans, etc.). JAX-RS defines an algorithm for selecting the most suitable provider for entity
processing. This algorithm works with information such as entity Java type and on-the-wire media type
representation of entity, and searches for the most suitable entity provider from the list of available
providers based on the supported media type declared on each provider (defined by @ oduces or
@Consunes on the provider class) as well as based on the generic type declaration of the available
providers. When a list of suitable candidate entity providers is selected and sorted based on the rules
defined in JAX-RS specification, a JAX-RS runtime then it invokesi sReadabl e ori sWit eabl e
method respectively on each provider in the list until a first provider is found that returnst r ue. This
provider is then used to process the entity.

The following steps describe the algorithm for selecting aMessageBodyW i t er <T> (extracted from
JAX-RS with little modifications). The steps refer to the previously discussed example application. The
MessageBodyW i t er <T> is searched for purpose of deserialization of MyBean entity returned from
the method get MyBean. So, typeisMyBean and mediatype" appl i cat i on/ xm " . Let'sassumethe
runtime contains al so registered providers, namely:

A: @r oduces("application/*") withgeneric type<bj ect >

B: @r oduces("*/*") with generic type <MyBean>

C. @roduces("text/ pl ai n") with generic type <MyBean>

D: @r oduces("application/ xm ") with generic type <hj ect >
MyBeanMessageBodyW iter: @Uroduces("application/xm") with generic type
<MyBean>

The agorithm executed by a JAX-RS runtime to select a proper MessageBodyWiter<T>
implementation isillustrated in Procedure 8.1, “MessageBody W i t er <T> Selection Algorithm”.

Procedure8.1. MessageBodyW i t er <T> Selection Algorithm

1. Obtain the object that will be mapped to the message entity body. For a return type of Response or
subclasses, the object isthe value of the entity property, for other return typesit isthe returned object.

So in our case, for the resource method get MyBean the type will be MyBean.
2. Determine the mediatype of the response.

In our case. for resource method get MyBean annotated with @r oduces( " appl i cati on/
xm "), the mediatypewill be" appl i cati on/ xm ".

3. Sdlect the set of MessageBodyWriter providersthat support the object and mediatype of the message
entity body.

In our case, for entity media type "appl i cati on/xm " and type MyBean, the appropriate
MessageBodyW i t er <T> will be the A, B, D and MyBeanMessageBodyWiter. The
provider C does not define the appropriate media type. A and B are fine as their type is more generic
and compatible with" appl i cati on/ xm .

4. Sort the selected MessageBodyWriter providers with a primary key of generic type where providers
whose generic typeisthe nearest superclass of the object class are sorted first and a secondary key of
mediatype. Additionally, JAX-RS specification mandatesthat custom, user registered providers have
to be sorted ahead of default providers provided by JAX-RSimplementation. Thisisused asatertiary
comparison key. User providersare placesprior to Jersey internal providersintothefina orderedlist.

The sorted providers will be: MyBeanMessageBodyW it er,B. D, A.

5. Iteratethrough the sorted MessageBodyW i t er <T> providersand, utilizingthei sWi t eabl e
method of each until you find aMessageBodyW i t er <T> that returnst r ue.
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The first provider in the list - our M\yBeanMessageBodyW i t er returnstrue as it compares
types and the types matches. If it would return f al se, the next provider B would by check by
invokingitsi sWi t eabl e method.

If step 5 locates a suitable MessageBodyW i t er <T> then use its writéTo method to map the
object to the entity body.

MyBeanMessageBodyW i ter. witeTo will beexecuted and it will serialize the entity.

e Otherwise, the server runtime MUST generate a generate an
I nt er nal Server Error Excepti on, a subclass of WebAppl i cati onException
with its status set to 500, and no entity and the client runtime MUST generate a
Processi ngExcepti on.

We have successfully found a provider, thus no exception is generated.

Note

JAX-RS 2.0 is incompatible with JAX-RS 1.x in one step of the entity provider selection
algorithm. JAX-RS 1.x defines sorting keys priorities in the Step 4 in exactly opposite order.
So, in JAX-RS 1.x the keys are defined in the order: primary media type, secondary type
declaration distance where custom providers have always precedence to internal providers.
If you want to force Jersey to use the agorithm compatible with JAX-RS 1.x, setup
the property (to ResourceConfig [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
server/ResourceConfig.html] or return from Application [http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rs/core/Application.html] from itsget Pr oper t i es method):

jersey.config.workers.|egacyOrdering=true

Documentation of this property can be found in the javadoc of MessageProperties [https://
jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/message/M essageProperties.html].

The algorithm for selection of MessageBodyReader <T> is similar, including the incompatibility
between JAX-RS 2.0 and JAX-RS 1.x and the property to workaround it. The algorithm is defined as
follows:

Procedure 8.2. MessageBodyReader <T> Selection Algorithm

1

Obtain the mediatype of the request. If the request does not contain a Cont ent - Type header then
useappl i cati on/ oct et - st r eammediatype.

I dentify the Java type of the parameter whose value will be mapped from the entity body. The Java
type on the server is the type of the entity parameter of the resource method. On the client it is the
QO ass passedto r eadFr ommethod.

Select the set of available MessageBody Reader <T> providersthat support the mediatype of the
request.

Iterate through the selected MessageBody Reader <T> classes and, utilizing their i sReadabl e
method, choosethefirst MessageBody Reader <T> provider that supportsthe desired combination
of Java type/media type/annotations parameters.

If Step 4 locates asuitable MessageBody Reader <T>, then useitsr eadFr ommethod to map the
entity body to the desired Java type.
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e  Otherwise, the server runtime MUST generate a Not Support edExcepti on (HTTP
415 status code) and no entity and the client runtime MUST generate an instance of
Pr ocessi ngExcepti on.

8.4. Jersey MessageBodyWr ker s API

In case you need to directly work with JAX-RS entity providers, for example to serialize an entity in
your resource method, filter or in a composite entity provider, you would need to perform quite a lot
of steps. You would need to choose the appropriate MessageBodyW i t er <T> based on the type,
media type and other parameters. Then you would need to instantiate it, check it by i sWi t eabl e
method and basically perform all the steps that are normally performed by Jersey (see Procedure 8.2,
“MessageBodyReader <T> Selection Algorithm”).

To remove this burden from developers, Jersey exposes a proprietary public APl that simplifies the
manipulation of entity providers. The API is defined by MessageBodyWorkers [https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/message/M essageBodyWorkers.ntml]  interface and  Jersey
provides animplementation that can beinjected using the @Context [ http://jax-rs-spec.java.net/nonav/2.0/
apidocs/javax/ws/rs/core/Context.html] injection annotation. The interface declares methods for selection
of most appropriate MessageBodyReader <T> and MessageBodyW i t er <T> based on the rules
defined in JAX-RS spec, methods for writing and reading entity that ensure proper and timely invocation
of interceptors and other useful methods.

See the following example of usage of MessageBodyWbr ker s.

Example 8.12. Usage of M essageBodyW or kersinterface

1 @prat h("workers")
2 public static class WrkersResource {

3
4 @Cont ext
5 private MessageBodyWorkers workers;
6
7 @ET
8 @r oduces("application/ xm")
9 public String get MyBeanAsString() {
10
11 final MyBean nyBean = new MyBean("Hello World!", 42);
12
13 /1 buffer into which nyBean will be serialized
14 Byt eAr rayQut put St ream baos = new Byt eArrayQut put Stream();
15
16 /1 get nost appropriate MBW
17 final MessageBodyWiter<MyBean> nessageBodyWiter =
18 wor ker s. get MessageBodyW i t er (MyBean. cl ass, MyBean. cl ass,
19 new Annotation[]{}, MediaType. APPLI CATI ON_XM__TYPE) ;
20
21 try {
22 /1l use the MBWto serialize nmyBean into baos
23 nessageBodyWiter.witeTo(myBean,
24 MyBean. cl ass, MyBean. cl ass, new Annotation[] {},
25 Medi aType. APPLI CATI ON_XM__TYPE, new Ml tival uedHashMap<Stri ng,
26 baos) ;
27 } catch (1 OException e) {
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28 t hrow new Runti meExcepti on(

29 "Error while serializing MyBean.", e);

30 }

31

32 final String stringXm Qutput = baos.toString();

33 /1 stringXm Qut put now contains XM representation:
34 [ "<?xm version="1.0" encodi ng="UTF-8" standal one="yes"?>
35 /1l <myBean><anyString>Hell o Wrl d!</anyString>

36 /1 <anyNumber >42</ anyNunber ></ myBean>"

37

38 return stringXm Qut put;

39 }

40 }

In the example a resource injects MessageBodyWr ker s and uses it for selection of the most
appropriate MessageBodyW i t er <T>. Then the writer is utilized to serialize the entity into the buffer
as XML document. The St ri ng content of the buffer is then returned. This will cause that Jersey
will not use MyBeanMessageBodyW it er to seriadize the entity as it is aready in the Stri ng
type (MyBeanMessageBodyW i t er does not support St ri ng). Instead, a simple St r i ng-based
MessageBodyW i t er <T>will bechosenandit will only serializethe St r i ng with XML to the output
entity stream by writing out the bytes of the St r i ng.

Of course, the code in the example does not bring any benefit as the entity could have been serialized by
MyBeanMessageBodyW i t er by Jersey asin previous examples; the purpose of the example was to
show how to use MessageBodyWor ker s in aresource method.

8.5. Default Jersey Entity Providers

Jersey internally contains entity providers for these types with combination of media types (in brackets):

byte[] (*/*)

String [http://docs.oracle.com/javase/6/docs/api/javalio/String.html] (*/ *)

InputStream [http://docs.oracle.com/javase/6/docs/api/javalio/I nputStream.html] (*/ *)

Reader [http://docs.oracle.com/javase/6/docs/api/javalio/Reader.html] (*/ *)

File [http://docs.oracle.com/javase/6/docs/api/javalio/File.html] (*/ *)

DataSource [ http://docs.oracle.com/javase/6/docs/api/javax/activation/DataSource.html] (*/ *)

Source  [http://docs.oracle.com/javase/6/docs/api/javax/xml/transform/Source.html] (text/xm,
appl i cation/ xm and mediatypesof theformappl i cati on/ *+xm )

JAXBElement [http://docs.oracle.com/javase/6/docs/api/javax/xml/bind/JAXBElement.html] (t ext/
xm ,application/xm and mediatypesof theformappl i cati on/*+xmnl)
MultivaluedMap<K,V> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/
MultivaluedMap.html] (appl i cat i on/ x- ww«+ f or m ur | encoded)

Form [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Form.html] (appl i cat i on/ x-
ww« f or m ur | encoded)

StreamingOutput [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/ StreamingOutput.html]
((*/ *)) - thisclass can be used as an lightweight MessageBodyW i t er <T> that can be returned from
aresource method

Boolean  [http://docs.oracle.com/javase/6/docs/api/javallang/Boolean.html], Character [http://
docs.oracle.com/javase/6/docs/api/javallang/Character.ntml]  and Number [http://docs.oracle.com/
javase/6/docs/api/javallang/Number.html] (t ext / pl ai n) - corresponding primitive types supported via
boxing/unboxing conversion

For other media type supported in jersey please see the Chapter 9, Support for Common Media Type
Representations which describes additional Jersey entity provider extensions for serialization to JSON,

122


http://docs.oracle.com/javase/6/docs/api/java/io/String.html
http://docs.oracle.com/javase/6/docs/api/java/io/String.html
http://docs.oracle.com/javase/6/docs/api/java/io/InputStream.html
http://docs.oracle.com/javase/6/docs/api/java/io/InputStream.html
http://docs.oracle.com/javase/6/docs/api/java/io/Reader.html
http://docs.oracle.com/javase/6/docs/api/java/io/Reader.html
http://docs.oracle.com/javase/6/docs/api/java/io/File.html
http://docs.oracle.com/javase/6/docs/api/java/io/File.html
http://docs.oracle.com/javase/6/docs/api/javax/activation/DataSource.html
http://docs.oracle.com/javase/6/docs/api/javax/activation/DataSource.html
http://docs.oracle.com/javase/6/docs/api/javax/xml/transform/Source.html
http://docs.oracle.com/javase/6/docs/api/javax/xml/transform/Source.html
http://docs.oracle.com/javase/6/docs/api/javax/xml/bind/JAXBElement.html
http://docs.oracle.com/javase/6/docs/api/javax/xml/bind/JAXBElement.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/MultivaluedMap.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/MultivaluedMap.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/MultivaluedMap.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Form.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Form.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/StreamingOutput.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/StreamingOutput.html
http://docs.oracle.com/javase/6/docs/api/java/lang/Boolean.html
http://docs.oracle.com/javase/6/docs/api/java/lang/Boolean.html
http://docs.oracle.com/javase/6/docs/api/java/lang/Character.html
http://docs.oracle.com/javase/6/docs/api/java/lang/Character.html
http://docs.oracle.com/javase/6/docs/api/java/lang/Character.html
http://docs.oracle.com/javase/6/docs/api/java/lang/Number.html
http://docs.oracle.com/javase/6/docs/api/java/lang/Number.html
http://docs.oracle.com/javase/6/docs/api/java/lang/Number.html

JAX-RS Entity Providers

XML, serialization of collections, Multi Part [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/media/multipart/package-summary.html] and others.
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Chapter 9. Support for Common Media
Type Representations

9.1. JSON

9.1.1.

Jersey JSON support comes as a set of extension modules where each of these modules contains an
implementation of a Feature [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Feature.html]
that needs to be registered into your Configurable [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/
rs/core/Configurable.html] instance (client/server). There are multiple frameworks that provide support
for JSON processing and/or JSON-to-Java binding. The modules listed below provide support for JSON
representations by integrating the individual JSON frameworks into Jersey. At present, Jersey integrates
with the following modules to provide JSON support:

* MOXYy - JSON binding support viaMOXYy is a default and preferred way of supporting JSON binding
in your Jersey applications since Jersey 2.0. When JSON MOXy module is on the class-path, Jersey
will automatically discover the module and seamlessly enable JSON binding support viaMOXy in your
applications. (See Section 4.3, “ Auto-Discoverable Features’.)

» JavaAPI for JISON Processing (JSON-P)
» Jackson

o Jettison

Approaches to JSON Support

Each of the aforementioned extension modules uses one or more of the three basic approaches available
when working with JSON representations:

» POJO based JSON binding support
» JAXB based JSON binding support
» Low-level JSON parsing & processing support

The first method is pretty generic and allows you to map any Java Object to JSON and vice versa. The
other two approaches|imit you in Javatypes your resource methods could produce and/or consume. JAXB
based approach is useful if you plan to utilize certain JAXB features and support both XML and JSON
representations. The last, low-level, approach gives you the best fine-grained control over the out-coming
JSON data format.

9.1.1.1. POJO support

POJO support represents the easiest way to convert your Java Objects to JSON and back.

Media modules that support this approach are MOXy and Jackson

9.1.1.2. JAXB based JSON support

Taking this approach will save you alot of time, if you want to easily produce/consume both JSON and
XML dataformat. With JAXB beansyou will be able to use the same Java model to generate JSON aswell
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as XML representations. Another advantage is smplicity of working with such a model and availability
of the APl in Java SE Platform. JAXB leverages annotated POJOs and these could be handled as simple
Java beans.

A disadvantage of JAXB based approach could be if you need to work with avery specific JSON format.
Then it might bedifficult to find a proper way to get such aformat produced and consumed. Thisisareason
why alot of configuration options are provided, so that you can control how JAXB beans get serialized
and de-serialized. The extra configuration options however requires you to learn more details about the
framework you are using.

Following isavery simple example of how a JAXB bean could ook like.

Example 9.1. Simple JAXB bean implementation

1 @Xm Root El enent
2 public class MyJaxbBean ({

3 public String nane;

4 public int age;

5

6 public MyJaxbBean() {} // JAXB needs this
7

8 public MyJaxbBean(String name, int age) {
9 t hi s. name = nane;

10 this.age = age;

11 }

12 }

Using the above JAXB bean for producing JSON data format from you resource method, isthen assimple
as.

Example 9.2. JAXB bean used to generate JSON representation

1 @ET

2 @roduces("application/json")

3 public MyJaxbBean get MyBean() ({

4 return new MyJaxbBean("Aganmemmon", 32);
5}

Notice, that JISON specific mime typeis specified in @r oduces annotation, and the method returns an
instance of MyJaxbBean, which JAXB isableto process. Resulting JSON in this case would look like:

{"nane": " Aganenmon", "age":"32"}

A proper use of JAXB annotations itself enables you to control output JSON format to certain extent.
Specifically, renaming and omitting items is easy to do directly just by using JAXB annotations. For
example, the following example depicts changes in the above mentioned MyJaxbBean that will result in
{" ki ng":"Aganmemmon"} JSON output.

Example 9.3. Tweaking JSON format using JAXB

1 @M Root El enent
2 public class MyJaxbBean ({

3
4 @m El enent (name="ki ng")
5 public String name;

125



Support for Common Media
Type Representations

6

7 @nl Tr ansi ent

8 public int age;

9
10 /'l several lines renoved
11 }

Media modules that support this approach are MOXy, Jackson, Jettison

9.1.1.3. Low-level based JSON support

JSON Processing API is anew standard API for parsing and processing JSON structures in similar way
to what SAX and StAX parsers provide for XML. The API is part of Java EE 7 and later. Another
such JSON parsing/processing API is provided by Jettison framework. Both APIs provide a low-level
access to producing and consuming JSON data structures. By adopting thislow-level approach you would
be working with JsonQbj ect (or JSONObj ect respectively) and/or JsonAr r ay (or JSONAr r ay
respectively) classes when processing your JSON data representations.

The biggest advantage of these low-level APIsis that you will gain full control over the JSON format
produced and consumed. Y ou will also be able to produce and consume very large JSON structures using
streaming JSON parser/generator APIs. On the other hand, dealing with your data model objects will
probably be alot more complex, compared to the POJO or JAXB based binding approach. Differences
are depicted at the following code snippets.

Let's start with JAXB-based approach.

Example 9.4. JAXB bean creation
1 MyJaxbBean nyBean = new MyJaxbBean("Aganemon", 32);

Above you construct a simple JAXB bean, which could be written in JSON as
{" name": " Aganenmon", "age": 32}

Now to build an equivalent JsonCbj ect /JSONObj ect (in terms of resulting JSON expression), you
would need several morelines of code. Thefollowing exampleillustrates how to construct the same JSSON
data using the standard Java EE 7 JSON-Processing API.

Example 9.5. Constructinga JsonQbj ect (JSON-Processing)

1 JsonOhj ect nyOhject = Json.createCbjectBuilder()

2 .add(" nane", "Aganmemon”)
3 .add("age", 32)
4 Lbuild();

And at last, here's how the same work can be done with Jettison API.

Example 9.6. Constructing a JSONChj ect (Jettison)

1 JSONhj ect nyObj ect = new JSONhj ect () ;

2 try {

3 nmyQbj ect . put (" name", "Aganmemon");

4 nmyQbj ect . put (" age", 32);

5 } catch (JSONException ex) {

6 LOGGER. | og( Level . SEVERE, "Error ...", ex);
7}
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Media modules that support the low-level JISON parsing and generating approach are Java APl for JSON
Processing (JSON-P) and Jettison. Unless you have a strong reason for using the non-standard Jettison
API, we recommend you to use the new standard Java APl for JSON Processing (JSON-P) APl instead.

9.1.2. MOXy
9.1.2.1. Dependency

TouseMOXy asyour JSON provider youneedtoaddj er sey- medi a- noxy moduletoyour pom xim
file:

<dependency>
<groupl d>org. gl assfi sh. j ersey. nedi a</ groupl d>
<artifactld>j ersey-nedi a-noxy</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

If you're not using Maven make sure to have all needed dependencies (see jersey-media-moxy [https://
jersey.java.net/proj ect-info/2.22/jersey/project/jersey-media-moxy/dependencies.html]) on the classpath.

9.1.2.2. Configure and register

As stated in the Section 4.3, “Auto-Discoverable Features’ as well as earlier in this chapter, MOXy
media module is one of the modules where you don't need to explicitly register it's Feat ur es
(MoxyJsonFeat ur e) in your client/server Configurable [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javax/ws/rs/core/Configurable.html] as this feature is automatically discovered and registered when you
addj er sey- nedi a- nroxy moduleto your class-path.

The auto-discoverable j er sey-medi a- moxy module defines a few properties that can
be used to control the automatic registration of MboxyJsonFeature (besides the generic
CommonProperties FEATURE_AUTO_DISCOVERY_DISABLE [https://jersey.javanet/apidocs/2.22/
jersey/org/glassfish/jersey/CommonProperties.htm#FEATURE_AUTO_DISCOVERY _DISABLE] an
theits client/server variants):

» CommonPropertiessMOXY _JSON_FEATURE_DISABLE [https://jersey.java.net/apidocs/2.22/
jerseylorg/glassfish/jersey/CommonProperties.html#MOXY_JSON_FEATURE _DISABLE]

e ServerPropertiesMOXY _JSON_FEATURE _DISABLE [https:.//jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/server/ServerPropertieshtml#MOXY _JSON_FEATURE_DISABLE]

» ClientPropertiesMOXY_JSON_FEATURE DISABLE [https://jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/client/ClientProperties.html#MOXY _JSON_FEATURE_DISABLE]

Note

A manua registration of any other Jersey JSON provider feature (except for Java API
for JSON Processing (JSON-P)) disables the automated enabling and configuration of
MoxyJsonFeat ur e.

To configure MessageBodyReader<T> [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/ext/
MessageBodyReader.html]s / MessageBodyWriter<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javaxiws/rs/ext/MessageBodyWriter.html]s provided by MOXy you can simply create an
instance of MoxyJsonConfig [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/moxy/json/
MoxyJsonConfig.html] and set values of needed properties. For most common properties you can use a
particular method to set the value of the property or you can use more generic methods to set the property:
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» MoxyJsonConfig#property(javalang.String, javalang.Object) [https./jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/moxy/json/M oxyJsonConfig.html#property(java.lang.String,
java.lang.Object)] - sets a property value for both Marshaller and Unmarshaller.

* MoxyJsonConfig#marshallerProperty(javalang.String,  javalang.Object)  [https:/jersey.java.net/
apidocs/2.22/jersey/org/gl assfish/jersey/moxy/json/
M oxyJsonConfig.html#marshallerProperty(java.lang.String, java.lang.Object)] - sets a property value
for Marshaller.

* MoxyJsonConfig#unmarshallerProperty(javalang.String, javalang.Object) [https:/jersey.java.net/
apidocs/2.22/jersey/org/gl assfish/jersey/moxy/json/
MoxyJsonConfig.html#unmarshallerProperty(java.lang.String, javalang.Object)] - sets a property
value for Unmarshaller.

Example 9.7. MoxyJsonConfig [https.//jersey.java.net/apidocs/2.22/jer sey/org/
glassfish/j er sey/moxy/json/M oxyJsonConfig.html] - Setting properties.

final Map<String, String> namespacePrefixMapper = new HashMap<String, String>();
nanespacePr ef i xMapper . put ("http://ww. w3. or g/ 2001/ XM_.Schena- i nst ance", "xsi");

final MxyJsonConfig configuration = new MoxyJsonConfi g()
. set NanespacePr ef i xMapper ( nanmespacePr ef i xMapper)
. set NanespaceSeparator(':"');

In order to make MoxyJsonConfig visble for MOXy you need to creste and register
Cont ext Resol ver <T> inyour client/server code.

Example 9.8. Creating Cont ext Resol ver <MbxyJsonConfi g>

final Map<String, String> nanmespacePrefixMapper = new HashMap<String, String>();
nanespacePr ef i xMapper. put ("http://ww. w3. or g/ 2001/ XM_Schena-i nst ance", "xsi");

final MoxyJsonConfig nmoxyJsonConfig = MoxyJsonConfi g()
. set NanespacePr ef i xMapper ( namespacePr ef i xMapper)
. set NanespaceSeparator(':"');

fi nal Cont ext Resol ver <MoxyJsonConfi g> j sonConfi gResol ver = noxyJsonConfi g.resol ver

Another way to pass configuration properties to the underlying MOXyJsonProvi der is to
set them directly into your Configurable [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/
core/Configurable.html] instance (see an example below). These are overwritten by properties
set into the MoxyJsonConfig [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/moxy!/json/
MoxyJsonConfig.html].

Example 9.9. Setting propertiesfor MOXy providersinto Configurable[http://jax-
rs-spec.java.net/nonav/2.0/apidocsjavax/ws/r s/cor e/Configur able.ntml]

new Resour ceConfi g()
. property(Marshal | er Properties. JSON_NAMESPACE SEPARATC
/1 further configuration

There are some properties for which Jersey sets the default
value when MessageBodyReader<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/
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MessageBodyReader.html] / MessageBodyWriter<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javax/ws/rs/ext/M essageBodyWriter.html] from MOXy is used and they are:

Table9.1. Default property valuesfor MOXy M essageBodyReader <T> [http://jax-
rs-spec.java.net/nonav/2.0/apidocsjavax/ws/r dext/M essageBodyReader .html]  /

MessageBodyWriter<T> [http://jax-r s-spec.java.net/nonav/2.0/apidocs/javax/ws/
rs/ext/M essageBodyWriter .html]

j avax. xm . bi nd. Mar shal | er #JAXB_FORNVRAATED OUTPUT

org. ecli pse. persi stence. j axb. JAXBCohakzePr operti es#JSON | NCLUDE ROOT
org. ecli pse. persi stence. j axb. Marshat  aeProperti es#JSON_ MARSHAL EMPTY_ COLLECTI ONS
org. ecli pse. persi stence. j axb. JAXBCont gxePt bpset pesgd SObnbAVESRPAREL SERARAMORY DOT

Example 9.10. Building client with MOXy JSON featur e enabled.

final Cient client = CientBuil der.newBuil der ()
/1 The line below that registers MOXy feature can be
/] omtted if FEATURE_AUTO DI SCOVERY_Dl SABLE i s
/1 not disabl ed.
. regi st er(MxyJsonFeat ure. cl ass)
. regi ster(jsonConfi gResol ver)
Lbuild();

Example 9.11. Creating JAX-RS application with MOXy JSON feature enabled.

/1l Create JAX-RS application.

final Application application = new ResourceConfig()
. packages("org. gl assfish.jersey. exanpl es. j sonnoxy")
/1 The line below that registers MOXy feature can be
/] omtted if FEATURE_AUTO DI SCOVERY_Dl SABLE i s
/1 not disabl ed.

. regi st er (MoxyJsonFeat ure. cl ass)
.regi ster(jsonConfi gResol ver);

9.1.2.3. Examples

Jersey provides a JSON MOXy exampl e [https://github.com/jersey/jersey/tree/2.22/exampl es/json-moxy]
on how to use MOXYy to consume/produce JSON.

9.1.3. Java API for JSON Processing (JSON-P)
9.1.3.1. Dependency

To use JSON-P asyour JSON provider youneedtoaddj er sey- medi a- j son- processi ng module
toyour pom xm file:

<dependency>
<gr oupl d>or g. gl assfi sh.j ersey. nedi a</ gr oupl d>
<artifactld>j ersey-nmedi a-j son-processing</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>
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If youre not usng Maven make sure to have al needed dependencies (see
jersey-media-json-processing  [https://jersey.java.net/project-info/2.22/jersey/project/jersey-media-j son-
processing/dependencies.html]) on the class-path.

9.1.3.2. Configure and register

As stated in Section 4.3, “ Auto-Discoverable Features’ JSON-Processing media module is one of the
modules where you don't need to explicitly register it's Feat ur es (JsonPr ocessi ngFeat ur e)
in your client/server Configurable [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/core/
Configurable.html] as this feature is automatically discovered and registered when you add j er sey-
nmedi a- j son- processi ng module to your classpath.

As for the other modules, jersey-nedia-json-processing has aso few
properties that can affect the registration of JsonProcessingFeature (besides
CommonProperties FEATURE_AUTO_DISCOVERY_DISABLE [https://jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/CommonProperties.htmi#FEATURE_AUTO_DISCOVERY_DISABLE] and
thelike):

» CommonProperties.JSON_PROCESSING_FEATURE_DISABLE [https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/
CommonProperties.html#ISON_PROCESSING_FEATURE_DISABLE]

» ServerProperties.JSON_PROCESSING_FEATURE_DISABLE [https./jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/server/
ServerProperties.html#JSON_PROCESSING_FEATURE_DISABLE]

 ClientProperties. JSON_PROCESSING_FEATURE_DISABLE [https./jersey.java.net/apidocs/2.22/
jerseylorg/glassfish/jersey/client/
ClientProperties.html#JSON_PROCESSING_FEATURE_DISABLE]

To configure MessageBodyReader<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocyjavax/ws/rs/ext/
MessageBodyReader.html]s / MessageBodyWriter<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javax/ws/rs/ext/M essageBodyWriter.html]s provided by JSON-P you can simply add values for
supported properties into the Configuration [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/
core/Configuration.html] instance (client/server). Currently supported are these properties:

e JsonCenerat or. PRETTY_PRI NTI NG
("j avax. j son. stream JsonCenerator. prettyPrinting")

Example 9.12. Building client with JSON-Processing JSON featur e enabled.

CientBuil der.newd ient(new CientConfig()
/1 The line below that regi sters JSON-Processing feature can be
/1 omtted if FEATURE _AUTO DI SCOVERY DI SABLE i s not disabl ed.
. regi ster(JsonProcessi ngFeat ure. cl ass)
. property(JsonGenerator. PRETTY_PRI NTI NG true)

)

Example 9.13. Creating JAX-RS application with JISON-Processing JSON feature
enabled.

/1l Create JAX-RS application.

final Application application = new ResourceConfig()
/1 The line below that registers JSON-Processing feature can be
/] omtted if FEATURE_AUTO DI SCOVERY_DI SABLE i s not disabl ed.
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.regi ster(JsonProcessi ngFeat ure. cl ass)
. packages("org. gl assfi sh.jersey. exanpl es. j sonp")
. property(JsonGenerator. PRETTY_PRI NTI NG true);

9.1.3.3. Examples

Jersey provides a JSON Processing example [https://github.com/jersey/jersey/tree/2.22/examples/json-
processing-webapp] on how to use JISON-Processing to consume/produce JSON.

9.1.4. Jackson (1.x and 2.x)
9.1.4.1. Dependency

To use Jackson 2.x as your JSON provider you needtoaddj er sey- nedi a-j son-j ackson module
toyour pom xm file:

<dependency>
<gr oupl d>or g. gl assfi sh.j ersey. nedi a</ gr oupl d>
<artifactld>j ersey-nmedi a-json-jackson</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

To use Jackson 1.x it'll look like:

<dependency>
<groupl d>or g. gl assfi sh. j ersey. nedi a</ gr oupl d>
<artifactld>jersey-nedia-json-jacksonl</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

If youre not using Maven make sure to have all needed dependencies (see jersey-
media-json-jackson  [https:.//jersey.java.net/project-info/2.22/jersey/project/jersey-media-json-jackson/
dependencies.html] or jersey-media-json-jacksonl [https://jersey.java.net/project-info/2.22/jersey/
project/jersey-media-json-jacksonl/dependencies.html]) on the classpath.

9.1.4.2. Configure and register
Note

Note that there is a difference in namespaces between Jackson 1.x
(or g. codehaus. j ackson) and Jackson 2.x (com f ast er xii . j ackson).

Jackson JSON processor could be controlled via providing a custom Jackson
2 ObjectMapper [http://fasterxml.github.iof/jackson-databind/javadoc/2.3.0/com/fasterxml/jackson/
databind/ObjectMapper.html]  (or  ObjectMapper  [http://jackson.codehaus.org/1.9.9/javadoc/org/
codehaus/jackson/map/ObjectM apper.html] for Jackson 1) instance. This could be handy if you need to
redefine the default Jackson behaviour and to fine-tune how your JSON data structures ook like. Detailed
description of all Jackson featuresisout of scope of thisguide. The example below givesyou ahint on how
to wire your Qbj ect Mapper (ObjectMapper [http://jackson.codehaus.org/1.9.9/javadoc/org/codehaus/
jackson/map/ObjectM apper.html]) instance into your Jersey application.

In order to use Jackson as your JSON (JAXB/POJO) provider you need to register JacksonFeature [https:.//
jersey.java.net/apidocy/2.22/jersey/org/glassfish/jersey/jackson/JacksonFeature.html]  (JacksonlFeature
[https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/jacksonl/JacksonlFeature.html]) and a
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Cont ext Resol ver <T> for Cbj ect Mapper, if needed, in your Configurable [http://jax-rs-
spec.java.net/nonav/2.0/api docsjavax/ws/rs/core/Configurable.html] (client/server).

Example 9.14. Cont ext Resol ver <Qbj ect Mapper >

1 @rovider
2 public class MyObj ect Mapper Provi der inpl enents Cont ext Resol ver <Qbj ect Mapper > {
3
4 final ObjectMapper defaultCbjectMpper;
5
6 public MyQbj ect Mapper Provi der () {
7 def aul t Obj ect Mapper = creat eDef aul t Mapper () ;
8 }
9
10 @verride
11 public Object Mapper get Context(C ass<?> type) {
12 return defaul t Cbj ect Mapper;
13 }
14 }
15
16 private static Object Mapper createDefaul t Mapper() {
17 final ObjectMapper result = new Object Mapper ();
18 resul t. confi gure(Feature. | NDENT_QUTPUT, true);
19
20 return result;
21 }
22
23 /1
24 }

To view the complete example source code, see MyObjectMapperProvider [https://github.com/jersey/
jerseyltreel2.22/exampl es/json-jackson/src/main/javalorg/gl assfish/j ersey/exampl es/jackson/

MyObjectM apperProvider.java] class from the JSON-Jackson [https://github.com/jersey/jersey/tree/2.22/
exampl es/json-jackson] example.

Example 9.15. Building client with Jackson JSON featur e enabled.

1 final Cient client = dientBuilder.newBuil der()

2 .regi ster(MyQhj ect MapperProvider.class) // No need to register this p
3 .regi ster(JacksonFeat ure. cl ass)

4 Lbuild();

Example 9.16. Creating JAX-RS application with Jackson JSON featur e enabled.

1 // Create JAX-RS application.

2 final Application application = new ResourceConfig()

. packages("org. gl assfish.jersey. exanpl es. jackson")

.regi ster(MyQhj ect MapperProvider.class) // No need to register this p
. regi ster(JacksonFeat ure. cl ass);

g b~ w

9.1.4.3. Examples

Jersey provides JSON Jackson (2.x) example [https://github.com/jersey/jersey/tree/2.22/examples/json-
jackson] and JSON Jackson (1.x) example [https://github.com/jersey/jersey/tree/2.22/examples/json-
jacksonl] showing how to use Jackson to consume/produce JSON.
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9.1.5. Jettison

JAXB approach for (de)seridlizing JSON in Jettison module provides, in addition to using
pure JAXB, configuration options that could be set on an JettisonConfig [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/jettison/JettisonConfig.html] instance. The instance could be
then further used to create a JettisondaxbContext [https://jersey.java.net/apidocs/2.22/jerseyl/org/
glassfish/jerseyl/jettison/JettisonJaxbContext.html], which serves as a main configuration point in this
area. To pass your speciadized Jetti sonJaxbContext to Jersey, you will finally need to
implement a JAXBContext ContextResolver<T> [http://jax-rs-spec.java.net/nonav/2.0/api docs/javax/ws/
rs/ext/ContextResolver.html] (see below).

9.1.5.1. Dependency

To use Jettison as your JSON provider you need to add j er sey- nedi a-j son-j etti son module
toyour pom xm file:

<dependency>
<gr oupl d>or g. gl assfi sh.j ersey. nedi a</ gr oupl d>
<artifactld>j ersey-nedia-json-jettison</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

If you're not using Maven make sure to have all needed dependencies (see jersey-media-json-jettison

[https://jersey.java.net/project-info/2.22/jersey/proj ect/jersey-medi a-j son-j ettison/dependencies.html]) on
the classpath.

9.1.5.2. JSON Notations

Jet ti sonConfi g alowsyou to usetwo JSON notations. Each of these notations serializes JSON in a
different way. Following isalist of supported notations:

» JETTISON_MAPPED (default notation)
* BADGERFISH

Y ou might want to use one of these notati ons, when working with more complex XML documents. Namely
when you deal with multiple XML namespaces in your JAXB beans.

Individual notations and their further configuration options are described below. Rather then explaining
rules for mapping XML constructs into JSON, the notations will be described using a simple example.
Following are JAXB beans, which will be used.

Example 9.17. JAXB beans for JSON supported notations description, simple
address bean

1 @M Root El enent

2 public class Address {
public String street;
public String town;

public Address(){}

public Address(String street, String town) {
this.street = street;

©oo~NOOLh~ W

133


https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/jettison/JettisonConfig.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/jettison/JettisonConfig.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/jettison/JettisonConfig.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/jettison/JettisonJaxbContext.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/jettison/JettisonJaxbContext.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/jettison/JettisonJaxbContext.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/ContextResolver.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/ContextResolver.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/ContextResolver.html
https://jersey.java.net/project-info/2.22/jersey/project/jersey-media-json-jettison/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/jersey-media-json-jettison/dependencies.html

Support for Common Media
Type Representations

10 this.town = town;
11 }
12 }

Example9.18. JAXB beansfor JSON supported notationsdescription, contact bean

1 @M Root El enent
2 public class Contact {

3

4 public int id;

5 public String name;

6 public List<Address> addresses;

7

8 public Contact() {};

9

10 public Contact(int id, String name, List<Address> addresses) {
11 t hi s. name = nane;

12 this.id = id;

13 t hi s. addresses =

14 (addresses !'= null) ? new Li nkedLi st <Addr ess>(addresses) : null
15 }

16 }

Following text will be mainly working with a contact bean initialized with:

Example9.19. JAXB beansfor JSON supported notationsdescription, initialization

1 Address[] addresses = {new Address("Long Street 1", "Short Village")};
2 Contact contact = new Contact (2, "Bob", Arrays.asList(addresses));

|.e. contact bean withi d=2, name="Bob" containing asingleaddress(st r eet =" Long Street 1",
town="Short Village").

All below described configuration options are documented also in api-docs at JettisonConfig [https:/
jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/jettison/JettisonConfig.html].

9.1.5.2.1. Jettison mapped notation

If you need to deal with various XML namespaces, you will find Jettison mapped notation pretty useful.
Lets define a particular namespace for i d item:

1...

2 @ El enent (namespace="http://exanpl e. com')
3 public int id;

4 ...

Then you simply configure a mapping from XML namespace into JSON prefix as follows:

Example 9.20. XML namespaceto JSON mapping configuration for Jettison based
mapped notation

1 Map<String, String> ns2j son = new HashMap<String, String>();
2 ns2json.put ("http://exanpl e.cont, "exanple");
3 context = new JettisonJaxbCont ext (
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4 Jetti sonConfig. mappedJetti son().xm 2JsonNs(ns2json). build(),
5 types);

Resulting JISON will look like in the example below.

Example 9.21. JSON expression with XML namespaces mapped into JSON

14

2 "contact":{

3 "exanple.id": 2,

4 "name": " Bob",

5 "addresses": {

6 "street":"Long Street 1",
7 "town":"Short Village"

8 }

9 }

10 }

Please note, that i d item became exanpl e. i d based on the XML namespace mapping. If you have
more XML namespacesin your XML, you will need to configure appropriate mapping for all of them.

Another configurable option introduced in Jersey version 2.2 is related to serialization of JSON arrays
with Jettison's mapped notation. When serializing elementsrepresenting singleitem lists/arrays, you might
want to utilise the following Jersey configuration method to explicitly name which elements to treat as
arrays no matter what the actual content is.

Example 9.22. JSON Array configuration for Jettison based mapped notation

1 context = new Jetti sonJaxbCont ext (
2 JettisonConfig. mappedJetti son().serializeAsArray("nanme").build(),
3 types);

Resulting JSON will look like in the example below, unimportant lines removed for sanity.
Example 9.23. JSON expression with JSON arrays explicitly configured via Jer sey
{

"contact": {

" ﬁéma" :["Bob"],

No b~ wWN PR

}
9.1.5.2.2. Badgerfish notation

From JSON and JavaScript perspective, this notation is definitely the worst readable one. You will
probably not want to use it, unless you need to make sure your JAXB beans could be flawlessly written
and read back to and from JSON, without bothering with any formatting configuration, namespaces, etc.

Jetti sonConfi g instance using badger f i sh notation could be built with
Jetti sonConfi g. badger Fi sh(). buil d()

and the JSON output JSON will be as follows.
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Example 9.24. JSON expression produced using badger f i sh notation

14
2 "contact":{
3 "id":
4 "$rr2n
5 b
6 "name": {
7 "$": " Bob"
8 b
9 "addresses": {
10 "street":{
11 "$":"Long Street 1"
12 }
13 "town": {
14 "$":"Short Village"
15 }
16 }
17 }
18 }

9.1.5.3. Configure and register

In order to use Jettison as your JSON (JAXB/POJO) provider you need
to register JettisonFeature [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/jerseyljettison/
JettisonFeature.ntml] and a Cont ext Resol ver <T> for JAXBCont ext (if needed) in your
Configurable [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/core/Configurable.ntml] (client/
server).

Example 9.25. Cont ext Resol ver <Qbj ect Mapper >

@r ovi der
public class JaxbCont ext Resol ver inplenments Cont ext Resol ver <JAXBCont ext > {

private final JAXBContext context;
private final Set<C ass<?>> types;
private final O ass<?>[] cTypes = {Flights.class, FlightType.class, AircraftTy

publ i c JaxbCont ext Resol ver () throws Exception {
this.types = new HashSet <Cl ass<?>>( Arrays. asLi st (cTypes));
this.context = new JettisonJaxbContext(JettisonConfig. DEFAULT, cTypes);

}

@verride

publ i c JAXBCont ext get Cont ext (C ass<?> obj ect Type) {
return (types.contai ns(objectType)) ? context : null;

}

}
Example 9.26. Building client with Jettison JSON featur e enabled.
final Cient client = CientBuilder.newBuil der ()

. regi st er (JaxbCont ext Resol ver.class) // No need to register this provider
.register(Jetti sonFeature. cl ass)
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Cbui 1 d();

Example 9.27. Creating JAX-RS application with Jettison JSON feature enabled.

/1 Create JAX-RS application.

final Application application = new ResourceConfig()
. packages("org. gl assfish.jersey.exanples.jettison")
. regi st er (JaxbCont ext Resol ver.class) // No need to register this provider
.register(Jetti sonFeature.class);

9.1.5.4. Examples

Jersey provides an JSON Jettison example [https:/github.com/jersey/jersey/tree/2.22/examples/json-
jettison] on how to use Jettison to consume/produce JSON.

9.1.6. @ SONP - JSON with Padding Support

Jersey provides out-of-the-box support for JSONP [http://en.wikipedia.org/wiki/JSONP] - JSON with
padding. The following conditions has to be met to take advantage of this capability:

» Resource method, which should return wrapped JSON, needs to be annotated with @JSONP [https://
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/JSONP.html] annotation.

» MessageBodyWriter<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/
MessageBodyWriter.ntml] for appl i cat i on/ j son mediatype, which aso accepts the return type
of the resource method, needs to be registered (see JSON section of this chapter).

» User'srequest hasto contain Accept header with one of the JavaScript mediatypes defined (see below).

Acceptable media types compatible with @SONP are: application/javascript,

application/x-javascript, application/ecnmascript, text/javascript, text/
X-javascri pt,text/ecmascript,text/jscript.

Example 9.28. Simplest case of using @ SONP

@ET

@ SONP

@°r oduces({"application/json", "application/javascript"})

publ i c JaxbBean get Si npl eJSONP() {
return new JaxbBean("jsonp");
}

Assume that we have registered a JSON providers and that the JaxbBean looks like:

Example 9.29. JaxbBean for @IJSONP example

@Xnl Root El enent
public class JaxbBean {

private String val ue;
public JaxbBean() {}

public JaxbBean(final String value) {
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this.value = val ue;

}

public String getValue() {
return val ue;

}

public void setValue(final String value) {
t hi s. val ue = val ue;

}
}

When you send a GET request with Accept header set to appl i cati on/j avascri pt you'll geta
result entity that look like:

cal | back({
"val ue" : "jsonp",
})

There are, of course, ways to configure wrapping method of the returned entity which defaults to
cal | back asyou can see in the previous example. @ SONP has two parameters that can be configured:
cal | back and quer yPar am cal | back stands for the name of the JavaScript callback function
defined by the application. The second parameter, quer y Par am definesthe name of the query parameter
holding the name of the callback function to be used (if present in the request). Value of quer yPar am
defaultsto __cal | back so even if you do not set the name of the query parameter yourself, client can
always affect the result name of the wrapping JavaScript callback method.

Note

guer yPar amvalue (if set) always takes precedence over cal | back value.

Lets modify our example alittle bit:

Example 9.30. Example of @ SONP with configured parameters.

@ET
@r oduces({"application/json", "application/javascript"})
@SONP(cal | back = "eval ", queryParam = "jsonpCal | back")

publ i c JaxbBean get Si mpl eJSONP() {
return new JaxbBean("jsonp");

}

And make two requests:
curl -X GET http://1ocal host: 8080/ sonp
will return
eval ({
“val ue" : "jsonp",
})
and the

curl -X GET http://1ocal host: 8080/ sonp?j sonpCal | back=al ert
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will return

alert({
“val ue" : "jsonp",
})

Example.  You can take alook at a provided JSON with Padding example [https.//github.com/jersey/
jerseyltreel2.22/examples/json-with-padding].

9.2. XML

9.2.1.

As you probably aready know, Jersey uses MessageBodyWiter<T>s and
MessageBodyReader <T>sto parse incoming requests and create outgoing responses. Every user can
createitsown representation but... thisis not recommended way how to do things. XML is proven standard
for interchanging information, especialy in web services. Jerseys supports low level data types used for
direct manipulation and JAXB XML entities.

Low level XML support

Jersey currently support several low level data types: StreamSource [http://docs.oracle.com/javase/7/
docg/api/javax/xml/transform/stream/StreamSource.html], SAXSource [http://docs.oracle.com/javase/7/
docg/api/javax/xml/transform/sax/SA X Source.html], DOM Source [ http://docs.oracle.com/javase/7/docy
api/javax/xml/transform/dom/DOM Source.html] and Document [http://docs.oracle.com/javase/7/docy
api/org/w3c/dom/Document.html]. Y ou can use these types as the return type or as a method (resource)
parameter. L ets say wewant to test thisfeature and we have helloworld exampl e [ https://github.com/jersey/
jerseyltreel2.22/exampleshelloworld] as a starting point. All we need to do is add methods (resources)
which consumes and produces XML and types mentioned above will be used.

Example 931. Low level XML test - methods added to
Hel | owor | dResour ce. j ava

@OsT

@vat h(" St r eanfSour ce")

public StreanSource get StreanSour ce( StreanSource streanSource) {
return streanfource,

}

@OsT

@at h( " SAXSour ce")

publ i ¢ SAXSource get SAXSour ce( SAXSour ce saxSource) {
10 return saxSource;

11 }

O©CoOoO~NOOOUOTA,WNPE

13 @OsT

14 @vat h(" DOVBour ce")

15 public DOVBour ce get DOVBour ce( DOVISour ce domSource) {
16 return donSour ce;

17 }

19 @OsT

20 @pat h("Docunent ")

21 public Docunent get Document (Docunent document) {
22 return docunent;
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9.2.2.

23 }

Both MessageBodyW i t er <T> and MessageBodyReader <T> are used in this case, al we need
isaPOST request with some XML document as a request entity. To keep this as simple as possible only
root element with no content will be sent: " <t est />".You can create JAX-RS client to do that or use
some other tool, for example cur | :

curl -v http://1ocal host: 8080/ base/ hel | oworl| d/ St reanSource -d "<test/>"

Y ou should get exactly the same XML from our service as is present in the request; in this case, XML
headers are added to response but content stays. Feel free to iterate through all resources.

Getting started with JAXB

Good start for people which already have some experience with JAXB annotations is JAXB example
[https://github.com/jersey/jersey/tree/2.22/examples/jaxb]. Y ou can see various use-cases there. This text
is mainly meant for those who don't have prior experience with JAXB. Don't expect that al possible
annotationsand their combinationswill be covered in thischapter, JAXB (JSR 222 implementation) [ http://
jaxb.java.net] is pretty complex and comprehensive. But if you just want to know how you can interchange
XML messages with your REST service, you are looking at the right chapter.

Lets start with simple example. Lets say we have class Pl anet and service which produces "Planets’.

Example 9.32. Planet class

1 @Xm Root El enent

2 public class Planet {

3 public int id,

4 public String nane;

5 publ i c doubl e radi us;
6

}
Example 9.33. Resour ce class

1 @rat h("pl anet")
2 public class Resource {

3
4 @ET
5 @r oduces( Medi aType. APPLI CATI ON_XM.)
6 public Planet getPlanet() {
7 final Planet planet = new Planet();
8
9 planet.id = 1;
10 pl anet. name = "Earth";
11 pl anet.radius = 1.0;
12
13 return pl anet;
14 }
15 }

Y ou can see there is some extra annotation declared on Pl anet class, particularly @XmlRootElement
[http://jaxb.java.net/nonav/2.2.7/docs api/javax/xml/bind/annotation/X mlRootElement.html]. This is an
JAXB annotation which maps java classes to XML elements. We don't need to specify
anything else, because Pl anet is very simple class and al fields are public. In this case,
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XML element name will be derived from the class name or you can set the name property:
@M Root El enent (nane="your Nane") .

Our resource class will respond to GET / pl anet with

<?xm version="1.0" encodi ng="UTF-8" standal one="yes" ?>
<pl anet >

<id>1</id>

<nane>Ear t h</ nane>

<r adi us>1. 0</r adi us>
</ pl anet >

which might be exactly what we want... or not. Or we might not really care, because we can use JAX-RS
client for making reguests to this resource and thisis easy as:

Pl anet pl anet = webTarget. path("pl anet").request (Medi aType. APP

Thereis pre-created WebTar get object which pointsto our applications context root and we simply add
path (in our caseits pl anet ), accept header (not mandatory, but service could provide different content
based on this header; for examplet ext / ht m can be served for web browsers) and at the end we specify
that we are expecting Pl anet classvia GET request.

There may be need for not just producing XML, we might want to consume it as well.

Example 9.34. Method for consuming Planet

1 @0CsT

2 @onsunes( Medi aType. APPLI CATI ON_XM.)

3 public void setPlanet (Pl anet planet) ({

4 Systemout.println("setPlanet " + planet);
5

}

After valid request is made, service will print out string representation of Pl anet , which can look like
Pl anet {i d=2, nane=' Mars', radius=1.51}.WithJAX-RSclientyou can do:

webTar get . pat h(" pl anet") . post ( pl anet) ;

If there is aneed for some other (non default) XML representation, other JAXB annotations would need
to be used. This processisusually simplified by generating java source from XML Schemawhich is done
by xj ¢ whichis XML to javacompiler and it is part of JAXB.

9.2.3. POJOs

Sometimes you can't / don't want to add JAXB annotations to source code and you still want to have
resources consuming and producing XML representation of your classes. In this case, JAXBElement
[http://jaxb.java.net/nonav/2.2.7/docs api/javax/xml/bind/JAX BElement.html] class should help you.
Let's redo planet resource but this time we won't have an @XmIRootElement [http://jaxb.java.net/
nonav/2.2.7/docs/api/javax/xml/bind/annotation/X mlRootElement.html] annotation on Pl anet class.

Example 9.35. Resour ce class - JAXBElement

1 @rat h("pl anet™)
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9.2.4.

2 public class Resource {
3
4 @ET
5 @r oduces( Medi aType. APPLI CATI ON_XM.)
6 publ i c JAXBEl enent <Pl anet > get Pl anet () ({
7 Pl anet pl anet = new Pl anet();
8
9 planet.id = 1;
10 pl anet. name = "Earth";
11 pl anet.radius = 1.0;
12
13 return new JAXBEl enent <Pl anet >( new QNanme("pl anet"”), Pl anet.class, plan
14 }
15
16 @QosT
17 @onsumes( Medi aType. APPLI CATI ON_XM.)
18 public void setPl anet (JAXBEl enent <Pl anet > pl anet) {
19 Systemout.println("setPlanet " + planet.getValue());
20 }
21}

Asyou can see, everything islittle more complicated with JAXBEI enent . Thisis because now you need
toexplicitly set element namefor Pl anet classXML representation. Client sideiseven more complicated
than server side because you can't do JAXBEI enment <Pl anet > so JAX-RS client API provides way
how to workaround it by declaring subclass of Gener i cType<T>.

Example 9.36. Client side - JAXBElement

1// GET
2 Generi cType<JAXBEl ement <Pl anet >> pl anet Type = new Generi cType<JAXBEl enment <Pl an
3
4 Pl anet planet = (Planet) webTarget. path("planet").request(Medi aType. APPLI CATI C
5 Systemout.println("### " + planet);
6
7 /1 POST
8 planet = new Pl anet ();
9
10 //
11

12 webTar get. pat h("pl anet"). post (new JAXBEI enent <Pl anet >( new QNanme("pl anet"), Pla

Using custom JAXBContext

In some scenarios you can take advantage of using custom JAXBContext [http://jaxb.java.net/nonav/2.2.7/
docg/api/javax/xml/bind/JAX BContext.html]. Creating JAXBCont ext isan expensive operation and if
you already have one created, same instance can be used by Jersey. Other possible use-case for thisis
when you need to set some specific thingsto JAXBCont ext , for example to set a different class loader.

Example 9.37. PlanetJAXBContextProvider

1 @rovider

2 public class Pl anet JAXBCont ext Provi der i npl enents Cont ext Resol ver <JAXBCont ext >
3 private JAXBContext context = null;

4
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5 publ i c JAXBCont ext get Cont ext (C ass<?> type) {

6 if (type !'= Planet.class) {

7 return null; // we don't support nothing el se than Pl anet
8 }

9

10 if (context == null) {

11 try {

12 cont ext = JAXBCont ext. newl nst ance(Pl anet . cl ass);

13 } catch (JAXBException e) {

14 /1 log warning/error; null will be returned which indicates th
15 /1 provider won't/can't be used.

16 }

17 }

18

19 return context,;

20 }

21 }

Sampleaboveshowssimple JAXBCont ext creation, all youneedtodoisputthis@r ovi der annotated
class somewhere where Jersey can find it. Users sometimes have problems with using provider classes on
client side, so just to reminder - you have to declare them in the client config (client does not do anything
like package scanning done by server).

Example 9.38. Using Provider with JAX-RS client

1

2 ClientConfig config = new CientConfig();

3 config.register (Pl anet JAXBCont ext Provi der. cl ass);
4

5 Client client = ClientBuilder.newdient(config);
6

9.2.5. MOXy

If you want to use MOXYy [http://www.eclipse.org/eclipselink/moxy.php] as your JAXB implementation
instead of JAXB RI you have two options. You can either use the standard JAXB mechanisms to
define the JAXBCont ext Fact ory from which a JAXBCont ext instance would be obtained (for
more on this topic, read JavaDoc on JAXBContext [http://jaxb.java.net/nonav/2.2.7/docs/api/javax/xml/
bind/JAXBContext.html]) or you can add j er sey- nedi a- noxy module to your project and register/
configure MoxyXmlFeature [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/moxy/xml/
MoxyXmlFeature.html] class/instance in the Configurable [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javax/ws/rs/core/Configurable.html].

Example 9.39. Add j er sey- nedi a- noxy dependency.

<dependency>
<gr oupl d>or g. gl assfi sh.j ersey. nedi a</ gr oupl d>
<artifactld>jersey-nedi a- noxy</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

Example 9.40. Register the Moxy Xnl Feat ur e class.

1 final ResourceConfig config = new ResourceConfig()
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2 . packages("org. gl assfish.jersey. exanpl es. xm noxy")
3 . regi st er (MoxyXm Feat ur e. cl ass);

Example 9.41. Configure and register an Moxy Xni Feat ur e instance.

1 // Configure Properties.

2 final Map<String, Object> properties = new HashMap<String, Object>();

317/

4

5 // otain a O assLoader you want to use.

6 final O assLoader classLoader = Thread. current Thread(). get Cont ext Cl assLoader ()
7

8 final ResourceConfig config = new ResourceConfig()

9 . packages("org. gl assfish.jersey. exanpl es. xnm noxy")
10 . regi ster(new MoxyXnl Feat ur e(
11 properties,
12 cl assLoader,
13 true, // Flag to deternm ne whether eclipselink-oxmxm file should be
14 Cust onC assA. cl ass, CustonC assB.class // Casses to be bound.
15 ));

9.3. Multipart

9.3.1. Overview

The classes in this module provide an integration of nul t i part/* request and response bodies in a
JAX-RS runtime environment. The set of registered providersis leveraged, in that the content type for a
body part of such amessage reusesthe same MessageBodyReader <T>/MessageBodyW i t er <T>
implementations as would be used for that content type as a standalone entity.

Thefollowing list of general MIME MultiPart featuresis currently supported:

e TheM ME- Versi on: 1.0 HTTP header isincluded on generated responses. It is accepted, but not
required, on processed requests.

e A M essageBodyReader<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/
M essageBodyReader.html] implementation for consuming MIME MultiPart entities.

* A MessageBodyWiter<T> implementation for producing MIME MultiPart entities. The
appropriate @r ovi der isused to seridize each body part, based on its media type.

» Optional creation of an appropriate boundar y parameter on agenerated Cont ent - Type header, if
not already present.

For more information refer to Multi Part [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
media/multipart/package-summary.html].

9.3.1.1. Dependency
Tousemultipart featuresyou needtoaddj er sey- nedi a- nul ti part moduletoyour pom xm file:

<dependency>
<gr oupl d>or g. gl assfi sh.j ersey. nedi a</ gr oupl d>
<artifactld>j ersey-nmedia-nultipart</artifactld>
<versi on>2. 22</ ver si on>
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</ dependency>

If you're not using Maven make sure to have all needed dependencies (seejersey-media-multipart [https://
jersey.java.net/project-info/2.22/jersey/project/jersey-media-multipart/dependencies.html]) on the class-
path.

9.3.1.2. Registration

Before you can use capabilities of the j er sey- medi a- nul ti part module in your client/server
code, you need to register MultiPartFeature [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/media/multipart/Multi PartFeature.html].

Example 9.42. Building client with MultiPart feature enabled.

final Cient client = CientBuilder.newBuil der ()
.register(MiltiPartFeature.cl ass)
Lbuild();

Example 9.43. Creating JAX-RS application with MultiPart featur e enabled.

/1l Create JAX-RS application.

final Application application = new ResourceConfig()
. packages("org. gl assfish.jersey.exanples. multipart")
.register(MiltiPartFeature.cl ass)

9.3.1.3. Examples

Jersey provides a Multipart Web Application Example [https://github.com/jersey/jersey/tree/2.22/
examples/multipart-webapp] on how to use multipart features.

9.3.2. Client

MultiPart [https://jersey.java.net/apidocs/2.22/j ersey/org/glassfish/jersey/media/multipart/
MultiPart.html] class (or it's subclasses) can be used as an entry point to using j er sey- nedi a-
nmul ti part module on the client side. This class represents a MIME multipart message [http:/
en.wikipedia.org/wiki/MIME#Muultipart_messages] and is able to hold an arbitrary number of BodyPart
[https://jersey.java.net/apidocs/2.22/j ersey/org/gl assfish/jersey/media/multipart/BodyPart.html]s. Default
media type is multipart/mixed [http://en.wikipedia.org/wiki/MIME#Mixed] for Mul ti Part entity and
t ext/ pl ai n for BodyPart .

Example9.44. Mul t i Par t entity

final MiultiPart nultiPartEntity = new MultiPart()
. bodyPart (new BodyPart().entity("hello"))
. bodyPart (new BodyPart (new JaxbBean("xm "), Medi aType. APPLI CATI ON_XM._TYPE
. bodyPart (new BodyPart (new JaxbBean("json"), Medi aType. APPLI CATI ON_JSON TY

final WebTarget target = // Create WbTarget.
final Response response = target
. request ()
.post(Entity.entity(rmultiPartEntity, nultiPartEntity.getMedi aType()));

If yousendanultiPartEntity to the server the entity with Cont ent - Type header in HTTP
message would look like (don't forget to register a JSON provider):
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Example 9.45. Mul t i Part entity in HT TP message.
Content-Type: nultipart/ m xed; boundary=Boundary_1_829077776_1369128119878

--Boundary_1_829077776_1369128119878
Content - Type: text/plain

hell o
--Boundary_1_829077776_1369128119878
Cont ent - Type: application/xn

<?xm version="1.0" encodi ng="UTF-8" standal one="yes" ?><j axbBean><val ue>xm </ val ue
--Boundary_1_829077776_1369128119878
Cont ent - Type: application/json

{"val ue":"json"}
--Boundary_1 829077776_1369128119878- -

When working with forms (e.g. mediatypenul ti part/f or m dat a) and variousfieldsin them, there
is a more convenient class to be used - FormDataM ultiPart [https.//jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/media/multipart/FormDataM ulti Part.html]. It automati cally setsthe mediatypefor the
For mDat aMul ti Part entity tonul ti part/form dat a and Cont ent - Di sposi ti on header
to For nDat aBodyPar t body parts.

Example 9.46. For nDat aMul ti Part entity

final FornDataMultiPart nultipart = new FornDataMilti Part ()
.field("hello", "hello")
field("xm ", new JaxbBean("xm "))
.field("json", new JaxbBean("json"), MediaType. APPLI CATI ON_JSON TYPE);

final WebTarget target = // Create WbTarget.
final Response response = target.request().post(Entity.entity(nultipart, multipart

To illustrate the difference when using For nDat aMul t i Part instead of For mDat aBodyPart you
can takealook at the For nDat aMul ti Part entity from HTML message:

Example 9.47. For nDat aMul ti Par t entity in HTTP message.
Content - Type: multipart/formdata; boundary=Boundary_ 1 511262261 1369143433608

--Boundary_1_511262261_1369143433608
Content - Type: text/plain
Content-Di sposition: formdata; name="hell 0"

hel l o
--Boundary_1_511262261_1369143433608

Cont ent - Type: applicati on/xm

Content-Di sposition: formdata; nanme="xm"

<?xm version="1.0" encodi ng="UTF-8" standal one="yes" ?><j axbBean><val ue>xml </ val ue
--Boundary_1_511262261_1369143433608

Cont ent - Type: application/json

Content-Di sposition: formdata; name="json"
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{"val ue":"json"}
--Boundary_1_511262261_1369143433608- -

A common use-case for many users is sending files from client to server. For this purpose you
can use classes from org. gl assfish.jersey.jersey. medi a. multi part package, such
as FileDataBodyPart [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/imultipart/
file/FileDataBodyPart.html] or StreamDataBodyPart [https:/jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/media/multipart/file/StreamDataBodyPart.html] .

Example 9.48. Multipart - sending files.

/1 Medi aType of the body part will be derived fromthe file.
final FileDataBodyPart filePart = new Fil eDataBodyPart ("my_pom', new File("pom xm

final FornDataMultiPart nultipart = new FornDataMilti Part ()
.field("foo", "bar")
. bodyPart (filePart);

final WebTarget target = // Create WbTarget.
final Response response = target.request()
.post(Entity.entity(rmultipart, nultipart.get©MediaType()));

Warning

Do not use ApacheConnect or Provi der nor Gri zzIl yConnect or Pr ovi der neither
Jet t yConnect or Pr ovi der connector implementations with Jersey Multipart features. See
Header modification issue warning for more details.

9.3.3. Server

Returning a multipart response from server to client is not much different from the parts described in the
client section above. To obtain a multipart entity, sent by a client, in the application you can use two
approaches:

* Injecting the whole MultiPart [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/medial
multipart/MultiPart.ntml] entity.

* Injecting particular parts of a form data multipart request via
@FormDataParam  [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/multipart/
FormDataParam.html] annotation.

9.3.3.1. Injecting and returning the Mul ti Part entity

Working with Mul ti Part types is no different from injecting/returning other entity types. Jersey
providesMessageBodyReader <T> for reading the request entity and injecting thisentity into amethod
parameter of a resource method and MessageBodyW i t er <T> for writing output entities. You can
expect that either Mul ti Part or For mDat aMul ti Part (rmul ti part/form dat a media type)
object to be injected into a resource method.

Example 9.49. Resource method using Mul ti Part as input parameter / return
value.

@OSsT
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@r oduces("mul tipart/ m xed")
public MultiPart post(final FornDataMultiPart multiPart) {

}

return nmultiPart;

9.3.3.2. Injecting with @-or nDat aPar am

If you just need to bin the named body part(s) of armul ti part/for m dat a request entity body to
a resource method parameter you can use @FormDataParam [https://jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/media/multipart/FormDataParam.html] annotation.

This annotation in conjunction with the media type nul ti part/form dat a should be used for
submitting and consuming forms that contain files, non-ASCI| data, and binary data.

The type of the annotated parameter can be one of the following (for more detailed description
see javadoc to @FormDataParam [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/
multi part/FormDataParam.htmi]):

For nDat aBodyPar t - Thevalue of the parameter will be the first named body part or nul | if such
anamed body part is not present.

A Li st or Col | ecti on of For nDat aBodyPart . The value of the parameter will one or more
named body parts with the same name or nul | if such anamed body part is not present.

For nDat aCont ent Di sposi ti on - The value of the parameter will be the content disposition of
the first named body part part or nul | if such anamed body part is not present.

A Li st or Col | ecti on of For nDat aCont ent Di sposi ti on. The value of the parameter will
one or more content dispositions of the named body parts with the same name or nul | if such anamed
body part is not present.

A type for which a message body reader is available given the media type of the first named body part.
The value of the parameter will be the result of reading using the message body reader given the type
T, the media type of the named part, and the bytes of the named body part asinput.

If there is no named part present and there is a default value present as declared by @DefaultValue
[http://jax-rs-spec.java.net/nonav/2.0/apidocyjavax/ws/rs/Defaul tV alue.html] then the media type will
besettot ext / pl ai n. Thevaueof the parameter will be the result of reading using the message body
reader given the type T, the mediatype t ext / pl ai n, and the UTF-8 encoded bytes of the default
value asinput.

If there is no message body reader available and the type T conforms to a type specified
by @FormParam [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/FormParam.html]  then
processing is performed as specified by @-or nmPar am where the values of the form parameter are
St ri ng instances produced by reading the bytes of the named body parts utilizing a message body
reader for the St r i ng type and the mediatypet ext / pl ai n.

If thereis no named part present then processing is performed as specified by @-or mPar am

Example 9.50. Use of @-or nDat aPar amannotation

@osT
@consunes( Medi aType. MULTI PART_FORM DATA TYPE)
public String postForn(

@ef aul t Val ue("true") @ornDataParan("enabl ed") bool ean enabl ed,
@or mDat aPar an{"data") FileData bean,
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@ornDat aParanm("file") InputStreamfile,
@or mDat aParan("fil e") FornDataCont entDi sposition fileDisposition) {

/1
}

In the example above the server consumesarmul ti part/f or m dat a request entity body that contains
one optiona named body part enabl ed and two required named body partsdat a andfi | e.

The optional part enabl ed is processed as a bool ean value, if the part is absent then the value will
bet rue.

The part dat a is processed as a JAXB bean and contains some meta-data about the following part.
The pat fil e is a file that is uploaded, this is processed as an | nput St r eam Additional
information about the file from the Cont ent - Di sposi ti on header can be accessed by the parameter
fileDi sposition.

Tip

@-or nDat aPar amannotation can be also used on fields.
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Chapter 10. Filters and Interceptors

10.1. Introduction

This chapter describes filters, interceptors and their configuration. Filters and interceptors can be used
on both sides, on the client and the server side. Filters can modify inbound and outbound requests and
responsesincluding modification of headers, entity and other request/response parameters. | nterceptorsare
used primarily for modification of entity input and output streams. Y ou can use interceptors for example
to zip and unzip output and input entity streams.

10.2. Filters

Filters can be used when you want to modify any request or response parameterslike headers. For example
you would like to add a response header "X-Powered-By" to each generated response. Instead of adding
this header in each resource method you would use a response filter to add this header.

There are filters on the server side and the client side.
Server filters:

ContainerRequestFilter [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/container/
ContainerRequestFilter.html]

ContainerResponseFilter [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/container/
ContainerResponseFilter.html]

Client filters:

ClientRequestFilter [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/
ClientRequestFilter.html]

ClientResponseFilter [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/
ClientResponseFilter.html]

10.2.1. Server filters

The following example shows a simple container response filter adding a header to each response.

Example 10.1. Container responsefilter

1 inmport java.io.lOException;

2 inport javax.ws.rs.container. Contai ner Request Cont ext ;
3 inmport javax.ws.rs.container. Contai ner ResponseCont ext ;
4 inport javax.ws.rs.container. ContainerResponseFilter;
5 inmport javax.ws.rs.core. Response;

6

7

8

public cl ass PoweredByResponseFilter inplements Contai nerResponseFilter {

9 @verride
10 public void filter(Contai nerRequest Cont ext request Context, Contai nerRespon
11 t hrows | OException {
12
13 r esponseCont ext . get Header s() . add(" X- Power ed- By", "Jersey :-)");
14 }
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15 }

In the example above the Power edByResponseFi | t er alwaysaddsaheader " X-Powered-By" to the
response. The filter must inherit from the ContainerResponseFilter [http://jax-rs-spec.java.net/nonav/2.0/
apidocs/javax/ws/rg/contai ner/Contai nerResponserilter.html] and must be registered as a provider. The
filter will be executed for every response which isin most cases after the resource method is executed.
Responsefiltersare executed evenif the resource method is not run, for example when the resource method
is not found and 404 "Not found" response code is returned by the Jersey runtime. In this case the filter
will be executed and will process the 404 response.

The filter() method has two arguments, the container request and container
response. The ContainerRequestContext [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/
container/ContainerRequestContext.html] isaccessible only for read only purposes asthefilter isexecuted
already in response phase. The modifications can be done in the ContainerResponseContext [http://jax-rs-
spec.java.net/nonav/2.0/api docsjavax/ws/rs/contai ner/Contai nerResponseContext.html] .

The following example shows the usage of arequest filter.

Example 10.2. Container request filter

1 inport java.io.|OException;

2 inport javax.ws.rs.container. Contai ner Request Cont ext ;
3 inport javax.ws.rs.container.ContainerRequestFilter;
4 inport javax.ws.rs.core.Response;

5 inport javax.ws.rs.core. SecurityContext;

6

7

8

public class AuthorizationRequestFilter inplenments Contai nerRequestFilter {

9 @verride
10 public void filter(ContainerRequest Context request Context)
11 t hrows | OException {
12
13 final SecurityContext securityContext =
14 request Cont ext . get SecurityCont ext();
15 if (securityContext == null ||
16 I'securityContext.isUserlnRole("privileged')) {
17
18 request Cont ext . abort Wt h( Response
19 . stat us(Response. St at us. UNAUTHORI ZED)
20 .entity("User cannot access the resource.")
21 Lbuild());
22 }
23 }
24 }

Therequest filter issimilar to the responsefilter but does not have accessto the ContainerResponseContext
as no response is accessible yet. Response filter inherits from ClientResponseFilter [http://jax-rs-
spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/ClientResponseFilter.html]. Request filter is executed
before theresource method isrun and before theresponseiscreated. Thefilter has possibility to manipulate
the request parameters including request headers or entity.

The Authorizati onRequestFilter in the example checks whether the authenticated
user is in the privileged role. If it is not then the request is aborted by caling
Cont ai ner Request Cont ext . abort Wt h( Response response) method. The method is
intended to be called from the request filter in situation when the request should not be processed further in
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the standard processing chain. Whenthef i | t er method is finished the response passed as a parameter
totheabor t Wt h method is used to respond to the request. Response filters, if any are registered, will
be executed and will have possibility to process the aborted response.

10.2.1.1. Pre-matching and post-matching filters

All the request filters shown above was implemented as post-matching filters. It means that the filters
would be applied only after a suitable resource method has been selected to process the actua request i.e.
after request matching happens. Request matching is the process of finding a resource method that should
be executed based on the request path and other request parameters. Since post-matching request filters
are invoked when a particular resource method has aready been selected, such filters can not influence
the resource method matching process.

To overcome the above described limitation, there is a possibility to mark a server request filter as a
pre-matching filter, i.e. to annotate the filter class with the @PreMatching [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rg/contai ner/PreM atching.html] annotation. Pre-matching filters are request
filtersthat are executed before the request matching is started. Thanksto this, pre-matching request filters
have the possihility to influence which method will be matched. Such apre-matching request filter example
is shown here:

Example 10.3. Pre-matching request filter

1...
2 inport javax.ws.rs.container. Contai ner Request Cont ext ;
3 inport javax.ws.rs.container.ContainerRequestFilter;
4 inport javax.ws.rs.container.PreMatching;
5 ...
6
7 @°relat ching
8 public class PreMatchingFilter inplenents ContainerRequestFilter {
9
10 @verride
11 public void filter(ContainerRequest Cont ext request Context)
12 t hrows | OException {
13 /1 change all PUT nethods to POST
14 i f (request Context.getMethod().equal s("PUT")) {
15 request Cont ext . set Met hod(" POST") ;
16 }
17 }
18 }

The Pr eMat chi ngFi | t er isasimple pre-matching filter which changes all PUT HTTP methods to
POST. This might be useful when you want to aways handle these PUT and POST HTTP methods
with the same Java code. After the Pr eMat chi ngFi | t er has been invoked, the rest of the request
processing will behave as if the POST HTTP method was originally used. You cannot do this in post-
matching filters (standard filters without @°r eMat chi ng annotation) as the resource method is already
matched (selected). An attempt to tweak the original HTTP method in a post-matching filter would cause
anll | egal Argument Excepti on.

Aswritten above, pre-matching filters can fully influence the request matching process, which means you
can even modify request URI in a pre-matching filter by invoking the set Request Uri ( URI ) method
of Cont ai ner Request Fi | t er sothat adifferent resource would be matched.

Like in post-matching filters you can abort aresponse in pre-matching filters too.
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10.2.2. Client filters

Client filters are similar to container filters. The response can aso be aborted in the ClientRequestFilter
[http://jax-rs-spec.java.net/nonav/2.0/api docs/javax/ws/rg/client/ClientRequestFilter.html] which would
cause that no request will actually be sent to the server at al. A new response is passed to the abor t
method. This response will be used and delivered as a result of the request invocation. Such a response
goes through the client response filters. This is similar to what happens on the server side. The process
is shown in the following example:

Example 10.4. Client request filter

1 public class CheckRequestFilter inplements OientRequestFilter {

2

3 @verride

4 public void filter(d ientRequest Context request Context)

5 throws | OException {

6 i f (reguest Cont ext. get Header s(

7 ).get("dient-Nane") == null) {

8 request Cont ext . abort Wt h(

9 Response. st at us( Response. St at us. BAD_REQUEST)
10 .entity("dient-Nanme header nust be defined.")
11 Lbuild());

12 }
13 }
14 }

The CheckRequest Fi | t er validates the outgoing request. It is checked for presence of ad i ent -

Nane header. If the header is not present the request will be aborted with a made up response with an
appropriate code and message in the entity body. This will cause that the original request will not be
effectively sent to the server but the actual invocation will still end up with a response as if it would be
generated by the server side. If there would be any client response filter it would be executed on this
response.

To summarize the workflow, for any client request invoked from the client APl the
client request filters (ClientRequestFilter [ http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/client/
ClientRequestFilter.html]) are executed that could manipulate the request. If not aborted, the outcoming
request isthen physically sent over to the server side and once aresponseis received back from the server
the client response filters (ClientResponseFilter [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/
rs/client/ClientResponseFilter.html]) are executed that might again manipulate the returned response.
Finally the response is passed back to the code that invoked the request. If the request was aborted in any
client request filter then the client/server communication is skipped and the aborted response is used in
the response filters.

Interceptors

Interceptors shareacommon API for the server and the client side. Whereasfiltersare primarily intended to
mani pulate request and response parameterslike HTTP headers, URIs and/or HT TP methods, interceptors
are intended to manipulate entities, via manipulating entity input/output streams. If you for example need
to encode entity body of a client request then you could implement an interceptor to do the work for you.

10.3

There are two kinds of interceptors, Readerlnterceptor [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javaxiws/rs/ext/ReaderInterceptor.htmi] and Writerlnterceptor [http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rgext/WriterInterceptor.html]. Reader interceptors are used to manipulate inbound
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entity streams. These are the streams coming from the "wire". So, using a reader interceptor you can
manipulate request entity stream on the server side (where an entity is read from the client request)
and response entity stream on the client side (where an entity is read from the server response). Writer
interceptors are used for caseswhere entity iswritten to the"wire" which on the server meanswhen writing
out a response entity and on the client side when writing request entity for a request to be sent out to the
server. Writer and reader interceptors are executed bef ore message body readers or writers are executed and
their primary intention is to wrap the entity streams that will be used in message body reader and writers.

Thefollowing example showsawriter interceptor that enables GZI P compression of thewhol e entity body.

Example 10.5. GZIP writer inter ceptor

1 public class GZIPWiterlnterceptor inplenments Witerlnterceptor {
2
3 @verride
4 public void aroundWiteTo(WiterlnterceptorContext context)
5 t hrows | OException, WebApplicationException {
6 final QutputStream outputStream = cont ext. get Qut put Strean();
7 cont ext . set Qut put St rean{ new &ZI PQut put St rean{ out put Streanj) ;
8 cont ext . proceed();
9 }
10 }

The interceptor gets a output stream from the WriterInterceptorContext [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rg/ext/Writerl nterceptorContext.html] and sets a new one which is a GZIP
wrapper of the original output stream. After all interceptors are executed the output stream lastly set to the
Wi terlnterceptor Cont ext will beused for serialization of the entity. In the example above the
entity byteswill be written to the GZIPOutputStream which will compress the stream data and write them
to the original output stream. The original stream is always the stream which writes the data to the "wire".
When the interceptor is used on the server, the original output stream is the stream into which writes data
to the underlying server container stream that sends the response to the client.

The interceptors wrap the streams and they itself work as wrappers. This means that each interceptor
is a wrapper of another interceptor and it is responsibility of each interceptor implementation
to call the wrapped interceptor. This is achieved by calling the proceed() method on the
Wi terlnterceptor Cont ext. This method will cal the next registered interceptor in the chain,
so effectivelly this will call all remaining registered interceptors. Calling pr oceed() from the last
interceptor inthe chainwill call the appropriate message body reader. Therefore every interceptor must call
the pr oceed() method otherwise the entity would not be written. The wrapping principle is reflected
also in the method name, aroundWriteT o, which saysthat the method iswrapping the writing of the entity.

The method aroundWriteTo() gets Wit er | nt er cept or Cont ext as a parameter. This context
contains getters and setters for header parameters, request properties, entity, entity stream and other
properties. These are the properties which will be passed to the final MessageBodyW i t er <T>.
Interceptors are alowed to modify al these properties. This could influence writing of an entity
by MessageBodyWiter<T> and even selection of such a writer. By changing media type
(WiterlnterceptorCont ext .setMediaType()) the interceptor can cause that different message
body writer will be chosen. Theinterceptor can also completely replace the entity if it isneeded. However,
for modification of headers, request properties and such, the filters are usually more preferable choice.
Interceptors are executed only when there is any entity and when the entity isto be written. So, when you
always want to add a new header to a response no matter what, use filters as interceptors might not be
executed when no entity is present. Interceptors should modify properties only for entity serialization and
deserialization purposes.

Let'snow look at an exampleof aW i t er | nt er cept or
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Example 10.6. GZIP reader inter ceptor

public class &I PReaderInterceptor inplenments Readerlnterceptor {

1
2
3 @verride
4 public Object aroundReadFron( Reader | nt er cept or Cont ext context)
5 t hrows | OException, WebApplicationException {
6 final InputStreamoriginallnputStream = context.getlnputStrean();
7 cont ext . set | nput Stream new GZI Pl nput Strean{ori gi nal | nput Stream);
8 return context. proceed();
9
10

}

The &ZI PReader | nt er cept or wraps the original input stream with the GZI Pl nput St r eam
All further reads from the entity stream will cause that data will be decompressed by this stream.
The interceptor method ar oundReadFr om() must return an entity. The entity is returned from the
pr oceed method of the ReaderInterceptorContext [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/
ws/rs/ext/ReaderInterceptorContext.html]. The pr oceed method internally callsthe wrapped interceptor
which must also return an entity. The pr oceed method invoked from the last interceptor in the chain
calls message body reader which deserializes the entity end returns it. Every interceptor can change this
entity if there is a need but in the most cases interceptors will just return the entity as returned from the
pr oceed method.

As already mentioned above, interceptors should be primarily used to manipulate entity body. Similar
to methods exposed by Wi terlnterceptorContext the Reader| nt er cept or Cont ext
introduces a set of methods for modification of request/response propertieslike HTTP headers, URIs and/
or HTTP methods (excluding getters and setters for entity as entity has not been read yet). Again the
samerulesasfor Wi t er I nt er cept or appliesfor changing these properties (change only properties
in order to influence reading of an entity).

Filter and interceptor execution order

Let's look closer at the context of execution of filters and interceptors. The following steps describes
scenario where a JAX-RS client makes a POST request to the server. The server receives an entity and
sends aresponse back with the same entity. GZI P reader and writer interceptors are registered on the client
and the server. Also filters are registered on client and server which change the headers of request and
response.

10.4

1. Client request invoked: The POST reguest with attached entity is built on the client and invoked.

2. ClientRequestFilters: client request filters are executed on the client and they manipulate the request
headers.

3. Client Wit erl ntercept or: Astherequest contains an entity, writer interceptor registered on the
client is executed before a MessageBodyWriter is executed. It wraps the entity output stream with the
GZipOutputStream.

4. Client MessageBodyWriter: message body writer is executed on the client which serializes the entity
into the new GZipOutput stream. This stream zips the data and sends it to the "wire".

5. Server: server receives a request. Data of entity is compressed which means that pure read from the
entity input stream would return compressed data.

6. Server pre-matching ContainerRequestFilters. ContainerRequestFilters are executed that can
mani pul ate resource method matching process.
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7. Server: matching: resource method matching is done.

8. Server: post-matching ContainerRequestFilters: ContainerRequestFilters post matching filters are
executed. This include execution of all global filters (without name binding) and filters name-bound
to the matched method.

9. Server Reader | nterceptor: reader interceptors are executed on the server. The
GZIPReaderInterceptor wraps the input stream (the stream from the "wire") into the GZiplnputStream
and set it to context.

10.Server MessageBodyReader: server message body reader is executed and it deserializesthe entity from
new GZiplnputStream (get from the context). This means the reader will read unzipped data and not
the compressed data from the "wire".

11.Server resource method is executed: the deserialized entity object is passed to the matched resource
method as a parameter. The method returns this entity as a response entity.

12.Server ContainerResponseFilters are executed: response filters are executed on the server and they
mani pulate the response headers. This include all global bound filters (without name binding) and all
filters name-bound to the resource method.

13.Server Wi t er I nt er cept or : is executed on the server. It wraps the original output stream with a
new GZIPOuptutStream. The original stream is the stream that "goes to the wire" (output stream for
response from the underlying server container).

14.Server MessageBodyWriter: message body writer is executed on the server which serializes the entity
into the GZIPOutputStream. This stream compresses the data and writesit to the original stream which
sends this compressed data back to the client.

15.Client receives the response: the response contains compressed entity data.

16.Client ClientResponseFilters: client response filters are executed and they manipulate the response
headers.

17 Client response is returned: the javax.ws.rs.core.Response is returned from the request invocation.

18.Client code calls response.readEntity(): read entity is executed on the client to extract the entity from
the response.

19.Client Reader | nt er cept or : the client reader interceptor is executed when readEntity(Class) is
called. The interceptor wraps the entity input stream with GZIPInputStream. This will decompress the
data from the original input stream.

20.Client MessageBodyReaders: client message body reader is invoked which reads decompressed data
from GZIPInputStream and deserializes the entity.

21.Client: The entity is returned from the readEntity().

It is worth to mention that in the scenario above the reader and writer interceptors are invoked only if the
entity is present (it does not make sense to wrap entity stream when no entity will be written). The same
behaviour is there for message body readers and writers. As mentioned above, interceptors are executed
before the message body reader/writer as a part of their execution and they can wrap the input/output
stream before the entity isread/written. There are exceptions when interceptors are not run before message
body reader/writers but this is not the case of simple scenario above. This happens for example when the
entity isread many times from client response using internal buffering. Then the data are intercepted only
once and kept 'decoded’ in the buffer.
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10.5. Name binding

Filters and interceptors can be name-bound. Name binding is a concept that allows to say to a JAX-RS
runtime that a specific filter or interceptor will be executed only for a specific resource method. When a
filter or an interceptor is limited only to a specific resource method we say that it is name-bound. Filters

and interceptors that do not have such alimitation are called global.

Filter or interceptor can be assigned to a resource method using the @NameBinding [http://jax-rs-
spec.java.net/nonav/2.0/apidocs/javax/wsrs/NameBinding.html] annotation. The annotation is used as
meta annotation for other user implemented annotations that are applied to a providers and resource

methods. See the following example:

Example 10.7. @NaneBi ndi ng example

O©CoOoO~NOOOUTPA, WNPE

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

i mport java.l ang.annotati on. Retenti on;
i mport java.l ang. annotati on. RetentionPol i cy;
i mport java.util.zip.&l PInput Stream

i mport javax.ws.rs. CGET;
i mport javax.ws.rs. NaneBi ndi ng;
i mport javax.ws.rs. Path;

ws. rs. Produces;

i mport j avax.

/1l @onpress annotation is the name binding annotation
@\ameBi ndi ng

@Ret enti on( Ret ent i onPol i cy. RUNTI ME)

public @nterface Conpress {}

@at h("hel | owor | d")
public class Hell owrl| dResource {

@ET

@r oduces("text/plain")

public String getHello() {
return "Hello World!'";

}
@ET
@at h("t oo- much-data")
@conpr ess
public String getVeryLongString() ({
String str = ... // very long string
return str;
}
}
/1 interceptor will be executed only when resource methods
/1 annotated with @onpress annotation will be executed
@conpr ess
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10.6

40 public class GZIPWiterlnterceptor inplenents Witerlnterceptor ({
41 @verride

42 public void aroundWiteTo(WiterlnterceptorContext context)

43 t hrows | OException, WebApplicati onException {

44 final QutputStream outputStream = cont ext. get Qut put Strean();
45 cont ext . set Qut put St r ean{ new &I PQut put St r ean{ out put St reanj ) ;
46 cont ext . proceed();

47 }

48 }

The example above defines a new @Conpr ess annotation which is a name binding annotation
as it is annotated with @NaneBi ndi ng. The @Conpr ess is applied on the resource method
get VeryLongSt ri ng() and on the interceptor GZI PW i t er | nt er cept or . The interceptor will
be executed only if any resource method with such a annotation will be executed. In our example case
the interceptor will be executed only for theget Ver yLongSt ri ng() method. Theinterceptor will not
be executed for method get Hel | o() . In this example the reason is probably clear. We would like to
compress only long data and we do not need to compress the short response of "Hello World!".

Name binding can be applied on a resource class. In the example Hel | oWor | dResour ce would be
annotated with @Conpr ess. Thiswould mean that all resource methodswill use compressioninthiscase.

There might be many name binding annotations defined in an application. When any provider (filter or
interceptor) isannotated with more than one name binding annotation, then it will be executed for resource
methods which contain ALL these annotations. So, for exampleif our interceptor would be annotated with
another name binding annotation @GZIP then the resource method would need to have both annotations
attached, @Compress and @GZI P, otherwise theinterceptor would not be executed. Based on the previous
paragraph we can even use the combination when the resource method get Ver yLongSt ri ng() would
be annotated with @Compress and resource class Hel | oWbr | dResour ce would be annotated from
with @GZIP. This would also trigger the interceptor as annotations of resource methods are aggregated
from resource method and from resource class. But this is probably just an edge case which will not be
used so often.

Note that global filters are executed always, so even for resource methods which have any name binding
annotations.

Dynamic binding

Dynamic binding is a way how to assign filters and interceptors to the resource methods in a dynamic
manner. Name binding from the previous chapter uses a static approach and changes to binding require
source code change and recompilation. With dynamic binding you can implement code which defines
bindings during the application initiaization time. The following example shows how to implement
dynamic binding.

Example 10.8. Dynamic binding example

i mport javax.ws.rs.core. Feat ureCont ext;
i mport javax.ws.rs.container.Dynam cFeat ure;

@at h("hel | owor | d")
public class Hell owrl dResource {

O©CoOoO~NOOOTPA,WNPE

@ET
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10 @r oduces("text/plain")

11 public String getHello() {

12 return "Hello World!'";

13 }

14

15 @ET

16 @at h("t oo-much-data")

17 public String getVeryLongString() ({
18 String str = ... // very long string
19 return str;

20 }

21 }

22

23 // This dynam c binding provider registers GZI PWiterlnterceptor
24 |/ only for Hell owrl dResource and net hods that contain

25 // "VeryLongString"” in their name. It will be executed during

26 // application initialization phase.

27 public class Conpressi onDynam cBi ndi ng i npl ements Dynami cFeature {

28

29 @verride

30 public void configure(Resourcelnfo resourcelnfo, FeatureContext context) ({
31 i f (Hellowrl dResource. cl ass. equal s(resourcel nfo. get ResourceCl ass())
32 && resourcel nfo. get Resour ceMet hod()

33 . get Nanme() . contai ns("VeryLongString")) {

34 context.register(G&Zl PWiterlnterceptor.class);

35 }

36 }

37 }

The example contains one Hel | oWbr | dResour ce which is known from the previous name
binding example. The difference is in the get VeryLongStri ng method, which now does
not define the @onpress name binding annotations. The binding is done using the provider
which implements DynamicFeature [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/container/
DynamicFeature.html] interface. The interface defines one conf i gur e method with two arguments,
Resour cel nf o and Feat ur eCont ext . Resour cel nf o contains information about the resource
and method to which the binding can be done. The conf i gur e method will be executed once for each
resource method that isdefined in the application. In the exampl e abovethe provider will be executed twice,
oncefor theget Hel | o() method and oncefor get Ver yLongSt ri ng() (oncetheresourcelnfo will
contain information about getHello() method and once it will point to getVeryLongString()). If adynamic
binding provider wantsto register any provider for the actual resource method it will do that using provided
Feat ur eCont ext which extends JAX-RS Conf i gur abl e API. All methods for registration of filter
or interceptor classes or instances can be used. Such dynamically registered filters or interceptors will be
bound only to the actual resource method. In the example above the GZI PW i t er | nt er cept or will
be bound only to the method get Ver yLongSt ri ng() which will cause that data will be compressed
only for this method and not for the method get Hel | o() . The code of GZI PW i t er | nt er cept or

isin the examples above.

Note that filters and interceptors registered using dynamic binding are only additional filters run for the
resource method. If there are any name bound providers or global providers they will still be executed.

10.7. Priorities

In case you register more filters and interceptors you might want to define an exact order in which
they should be invoked. The order can be controlled by the @i ori ty annotation defined by the
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javax. annotation. Priority class. The annotation accepts an integer parameter of priority.
Providers used in request processing (Cont ai ner Request Fil ter,Cl i ent RequestFilter) as
well as entity interceptors (Reader | nt ercept or, Wit er | nt er cept or) are sorted based on the
priority in an ascending manner. So, a request filter with priority defined with @ri ority(1000)
will be executed before another request filter with priority defined as @r i ori t y(2000) . Providers
used during response processing (Cont ai ner ResponseFi I ter, d i ent ResponseFilter) are
executed in the reverse order (using descending manner), so a provider with the priority defined
with @riority(2000) will be executed before another provider with priority defined with
@riority(1000).

It's a good practice to assign a priority to filters and interceptors. Use Priorities [http:/jax-rs-
spec.java.net/nonav/2.0/apidocsjavax/ws/rs/Priorities.html] class which defines standardized priorities
in JAX-RS for different usages, rather than inventing your own priorities. So, when you for
example write an authentication filter you would assign a priority 1000 which is the value of
Priorities. AUTHENTI CATI ON. The following example shows the filter from the beginning of this
chapter with a priority assigned.

Example 10.9. Priorities example

1...

2 inmport javax.annotation.Priority;

3 inport javax.ws.rs.Priorities;

4 .

5

6 @riority(Priorities. HEADER _DECCRATCR)

7 public class ResponseFilter inplenents ContainerResponseFilter {
8

9 @verride

10 public void filter(ContainerRequest Context requestContext,
11 Cont ai ner ResponseCont ext responseCont ext)

12 t hrows | OException {

13

14 responseCont ext . get Header s() . add(" X- Power ed- By", "Jersey :
15 }

16 }

Asthisisaresponsefilter and responsefiltersare executed inthereverse order, any other filter with priority
lower than 3000 (Pri oriti es. HEADER DECORATOR is 3000) will be executed after this filter. So,
for example AUTHENTI CATI ONfilter (priority 1000) would be run after thisfilter.

160

-)");


http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Priorities.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Priorities.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Priorities.html

Chapter 11. Asynchronous Services
and Clients

This chapter describes the usage of asynchronous API on the client and server side. The term async will
be sometimes used interchangeably with the term asynchronous in this chapter.

11.1. Asynchronous Server API

Request processing on the server works by default in a synchronous processing mode, which means that
aclient connection of arequest is processed in asingle 1/0 container thread. Once the thread processing
the request returns to the I/O container, the container can safely assume that the request processing is
finished and that the client connection can be safely rel eased including all the resources associated with the
connection. Thismodel istypically sufficient for processing of requests for which the processing resource
method execution takes a relatively short time. However, in cases where a resource method execution is
known to take a long time to compute the result, server-side asynchronous processing model should be
used. In this model, the association between a request processing thread and client connection is broken.
I/O container that handles incoming request may no longer assume that a client connection can be safely
closed when arequest processing thread returns. Instead afacility for explicitly suspending, resuming and
closing client connections needs to be exposed. Note that the use of server-side asynchronous processing
model will not improve the request processing time perceived by the client. It will however increase the
throughput of the server, by releasing theinitia reguest processing thread back to the I/O container while
the request may still be waiting in aqueue for processing or the processing may still be running on another
dedicated thread. Thereleased 1/0 container thread can be used to accept and process new incoming request
connections.

The following example shows a simple asynchronous resource method defined using the new JAX-RS
async API:

Example 11.1. Simple async resour ce

1 @rat h("/resource")
2 public class AsyncResource {

3 @ET

4 public void asyncCet (@uspended final AsyncResponse asyncResponse) {
5

6 new Thread(new Runnabl e() {

7 @verride

8 public void run() {

9 String result = veryExpensi veQperation();
10 asyncResponse. resunme(result);

11 }

12

13 private String veryExpensi veOperation() {

14 /1 ... very expensive operation

15 }

16 }).start();

17 }

18 }

In the example above, a resource AsyncResour ce with one GET method asyncGet is defined.
The asyncGet method injects a JAX-RS AsyncResponse [http://jax-rs-spec.java.net/nonav/2.0/
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apidocs/javax/ws/rg/container/AsyncResponse.html] instance using a JAX-RS @Suspended [http://jax-
rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/container/Suspended.html] annotation. Please note that
AsyncResponse must be injected by the @uspended annotation and not by @Context [http://jax-
rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Context.html] as @uspended does not only inject
response but also says that the method is executed in the asynchronous mode. By the AsyncResponse
parameter into aresource method wetell the Jersey runtimethat the method i s supposed to beinvoked using
the asynchronous processing mode, that is the client connection should not be automatically closed by the
underlying I/O container when the method returns. Instead, the injected AsyncResponse instance (that
represents the suspended client request connection) will be used to explicitly send the response back to the
client using some other thread. In other words, Jersey runtime knows that when the asyncGet method
compl etes, the responseto the client may not be ready yet and the processing must be suspended and wait to
be explictly resumed with aresponse once it becomes available. Note that the method asyncGet returns
voi dinour example. Thisisperfectly validin case of an asynchronous JAX-RS resource method, evenfor
a @GET [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rGET.html] method, asthe responseis
never returned directly from the resource method asitsreturn value. Instead, the responseislater returned
using AsyncResponse instance asit is demonstrated in the example. TheasyncGet resource method
starts a new thread and exits from the method. In that state the request processing is suspended and the
container thread (the one which entered the resource method) isreturned back to the container's thread pool
and it can process other requests. New thread started in the resource method may execute an expensive
operation which might take along timeto finish. Once aresult isready it isresumed using ther esumre()
method on the AsyncResponse instance. The resumed response is then processed in the new thread by
Jersey in a same way as any other synchronous response, including execution of filters and interceptors,
use of exception mappers as necessary and sending the response back to the client.

It isimportant to note that the asynchronous response (asyncRes ponse inthe example) does not need to
be resumed from the thread started from the resource method. The asynchronous response can be resumed
even from different request processing thread as it is shown in the the example of the AsyncResponse
[http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/contai ner/AsyncResponse.html] javadoc. Inthe
javadoc example the async response suspended from the GET method is resumed later on from the POST
method. The suspended async response is passed between requests using a static field and isresumed from
the other resource method running on a different request processing thread.

Imagine now asituation when there isalong delay between two requests and you would not liketo let the
client wait for the response "forever" or at least for an unacceptable long time. In asynchronous processing
model, occurrences of such situations should be carefully considered with client connections not being
automatically closed when the processing method returns and the response needs to be resumed explicitly
based on an event that may actually even never happen. To tackle these situations asynchronous timeouts
can be used.

The following example shows the usage of timeouts:
Example 11.2. Simple async method with timeout

1 @ET
2 public void asyncGet Wt hTi neout (@uspended final AsyncResponse asyncResponse)

3 asyncResponse. set Ti meout Handl er (new Ti neout Handl er () {
4
5 @verride
6 public void handl eTi neout (AsyncResponse asyncResponse) ({
7 asyncResponse. resunme( Response. st at us( Response. St at us. SERVI CE_UNAVA
8 .entity("Qperation tine out.").build());
9 }
10 1)
11 asyncResponse. set Ti meout (20, Ti meUnit. SECONDS) ;
12
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13 new Thread(new Runnabl e() {

14

15 @verride

16 public void run() {

17 String result = veryExpensiveQperation();
18 asyncResponse. resunme(result);

19 }

20

21 private String veryExpensi veOperation() {

22 /1 ... very expensive operation that typically finishes within 20
23 }

24 }).start();

25}

By default, there is no timeout defined on the suspended AsyncResponse instance. A custom timeout
and timeout event handler may be defined using set Ti meout Handl er ( Ti neout Handl er) and
set Ti meout (1 ong, Ti neUnit) methods. The set Ti meout Handl er ( Ti meout Handl er)
method defines the handler that will be invoked when timeout is reached. The handler resumes
the response with the response code 503 (from Response.Status.SERVI CE_UNAVAI LABLE). A
timeout interval can be also defined without specifying a custom timeout handler (using just the
set Ti meout (|1 ong, Ti meUnit) method). In such case the default behaviour of Jersey runtimeisto
throw aSer vi ceUnavai | abl eExcept i on that gets mapped into 503, "Service Unavailable" HTTP
error response, as defined by the JAX-RS specification.

11.1.1. Asynchronous Server-side Callbacks

As operationsin asynchronous cases might take long time and they are not always finished within asingle
resource method invocation, JAX-RS offersfacility to register callbacksto beinvoked based on suspended
async response state changes. In Jersey you can register two JAX-RS callbacks:

» CompletionCallback [ http://jax-rs-spec.java.net/nonav/2.0/api docs/javax/ws/rs/contai ner/
CompletionCallback.html] that is executed when request finishes or fails, and

» ConnectionCallback [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/container/
ConnectionCallback.html] executed when a connection to aclient is closed or lost.

Example 11.3. CompletionCallback example

1 @pat h("/resource")
2 public class AsyncResource {

3 private static int nunber Of SuccessResponses = 0;

4 private static int nunber O Failures = 0;

5 private static Throwabl e | ast Exception = null;

6

7 @ET

8 public void asyncGet Wt hTi neout ( @uspended final AsyncResponse asyncRespon
9 asyncResponse. regi st er (new Conpl eti onCal | back() {

10 @verride

11 public void onConpl et e( Throwabl e t hrowabl e) {

12 if (throwable == null) {

13 /1 no throwabl e - the processing ended successfully
14 /1l (response already witten to the client)

15 nunber O SuccessResponses++;

16 } else {
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17 nunmber O Fai | ur es++;

18 | ast Exception = throwabl e;

19 }

20 }

21 1)

22

23 new Thread(new Runnabl e() {

24 @verride

25 public void run() {

26 String result = veryExpensiveQperation();
27 asyncResponse. resunme(result);

28 }

29

30 private String veryExpensi veOperation() {
31 /[l ... very expensive operation

32 }

33 }).start();

34 }

35}

A completion callback isregisteredusingr egi st er (. . . ) method onthe AsyncResponse instance.
A registered completion callback is bound only to the response(s) to which it has been registered. In the
examplethe Conpl et i onCal | back isused to calculate successfully processed responses, failures and
to store last exception. Thisis only a simple case demonstrating the usage of the callback. Y ou can use
completion callback to release the resources, change state of internal resources or representations or handle
failures. The method has an argument Thr owabl e which is set only in case of an error. Otherwise the
parameter will benul | , which meansthat the response was successfully written. The callback is executed
only after the response is written to the client (not immediately after the response is resumed).

The AsyncResponse regi st er (. ..) method is overloaded and offers options to register asingle
callback asan Obj ect (inthe example), asaC ass or multiple callbacks using varags.

As some async requests may take long time to process the client may decide to terminate it's connection
to the server before the response has been resumed or before it has been fully written to the client. To deal
with these use cases aConnect i onCal | back can be used. This callback will be executed only if the
connection was prematurely terminated or lost while the response is being written to the back client. Note
that this callback will not be invoked when a response is written successfully and the client connection
is closed as expected. See javadoc of ConnectionCallback [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javax/ws/rs/contai ner/ConnectionCallback.html] for more information.

11.1.2. Chunked Output

Jersey offers a facility for sending response to the client in multiple more-or-less independent chunks
using a chunked output. Each response chunk usually takes some (longer) time to prepare before sending
it to the client. The most important fact about response chunksis that you want to send them to the client
immediately as they become available without waiting for the remaining chunks to become available too.
Thefirst bytes of each chunked response consists of the HTTP headersthat are sent to the client. As noted
above, the entity of the response is then sent in chunks as they become available. Client knows that the
response is going to be chunked, so it reads each chunk of the response separately, processes it, and waits
for more chunks to arrive on the same connection. After some time, the server generates another response
chunk and send it again to the client. Server keeps on sending response chunks until it closesthe connection
after sending the last chunk when the response processing is finished.

In Jersey you can use ChunkedOutput [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
server/ChunkedOutput.html] to send response to a client in chunks. Chunks are strictly defined pieces of

164


http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/container/ConnectionCallback.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/container/ConnectionCallback.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/container/ConnectionCallback.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ChunkedOutput.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ChunkedOutput.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ChunkedOutput.html

Asynchronous Services and Clients

a response body can be marshalled as a separate entities using Jersey/JAX-RS MessageBodyWriter<T>
[http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/M essageBodyWriter.html]  providers. A
chunk can be String, Long or JAXB bean serialized to XML or JSON or any other dacustom type for
whichaMessageBodyW i t er <T> isavailable.

The resource method that returns ChunkedQut put informs the Jersey runtime that the response
will be chunked and that the processing works asynchronously as such. You do not need to inject
AsyncResponse tostart the asynchronous processing modein thiscase. ReturningaChunkedCut put
instance from the method is enough to indicate the asynchronous processing. Response headers will be
sent to a client when the resource method returns and the client will wait for the stream of chunked data
which you will be ableto write from different thread using the same ChunkedCQut put instance returned
from the resource method earlier. The following example demonstrates this use case:

Example 11.4. ChunkedOutput example

1 @rat h("/resource")
2 public class AsyncResource {

3 @ET

4 publ i ¢ ChunkedQut put <Stri ng> get ChunkedResponse() {

5 final ChunkedQut put<String> output = new ChunkedQutput<String>(String
6

7 new Thread() {

8 public void run() {

9 try {

10 String chunk

11

12 while ((chunk = getNextString()) !'= null) {
13 out put.write(chunk);

14 }

15 } catch (1 CException e) {

16 /1 1CException thrown when witing the

17 /1 chunks of response: shoul d be handl ed

18 } finally {

19 out put. cl ose();

20 /1 sinplified: |OException thrown from
21 /1 this close() should be handl ed here..
22 }

23 }

24 }.start();

25

26 /1 the output will be probably returned even before

27 /1 a first chunk is witten by the new thread

28 return out put;

29 }

30

31 private String getNextString() {

32 /1 ... long running operation that returns

33 /1 next string or null if no other string is accessible
34 }

35}

The example above defines a GET method that returns a ChunkedQut put instance. The generic type
of ChunkedQut put defines the chunk types (in this case chunks are Strings). Before the instance is
returned a new thread is started that writes individual chunks into the chunked output instance named
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out put . Oncetheoriginal thread returns from the resource method, Jersey runtime writes headers to the
container response but does not close the client connection yet and waits for the response datato be written
tothechunked out put . New threadin aloop callsthemethod get Next St ri ng() whichreturnsanext
String or nul | if no other String exists (the method could for exampleload | atest data from the database).
Returned Strings are written to the chunked out put . Such awritten chunks are internally written to the
container response and client can read them. At the end the chunked output is closed which determines
the end of the chunked response. Please note that you must close the output explicitly in order to close the
client connection as Jersey does not implicitly know when you are finished with writing the chunks.

A chunked output can be processed also from threads created from another request asit is explained in the
sections above. This means that one resource method may e.g. only return a ChunkedQut put instance
and other resource method(s) invoked from another request thread(s) can write datainto the chunked output
and/or close the chunked response.

Client API

The client API supports asynchronous processing too. Simple usage of asynchronous client API is shown
in the following example:

11.2

Example 11.5. Simple client async invocation

final Asynclnvoker asynclnvoker = target().path("http://exanple.coniresource/"
.request ().async();
final Future<Response> responseFuture = asynclnvoker. get();
System out. println("Request is being processed asynchronously.");
final Response response = responseFuture.get();
/1 get() waits for the response to be ready
System out. printl n("Response received.");

NOoO o~ WNPRE

The difference against synchronous invocation is that the http method call get () is not called on
Synclnvoker [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rg/client/Synclnvoker.html] but on
Asynclnvoker [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/Asynclnvoker.html]. The
Asyncl nvoker is returned from the call of method | nvocat i on. Bui | der. async() as shown
above. Asyncl nvoker offers methods similar to Syncl nvoker only these methods do not return a
response synchronously. Instead a Fut ur e<. . . > representing response data is returned. These method
callsalsoreturnimmediately without waiting for the actual request to complete. In order to get the response
of theinvoked get () method, ther esponseFut ur e. get () isinvoked which waitsfor the response
to be finished (this call is blocking as defined by the Java SE Fut ur e contract).

Asynchronous Client APl in JAX-RSisfully integrated in the fluent JAX-RS Client API flow, so that the
async client-side invocations can be written fluently just like in the following example:

Example 11.6. Simple client fluent async invocation

1 final Future<Response> responseFuture = target().path("http://exanple.comreso
2 .request ().async().get();

To work with asynchronous results on the client-side, all standard Fut ur e API facilities can be used. For
example, you can use thei sDone() method to determine whether a response has finished to avoid the
use of ablocking call to Fut ur e. get ().

11.2.1. Asynchronous Client Callbacks

Similarly tothe server side, intheclient APl you can register asynchronouscallbackstoo. Y ou can usethese
callbacks to be notified when a response arrives instead of waiting for the response on Fut ur e. get ()
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or checking the statusby Fut ur e. i sDone() inaloop. A client-side asynchronous invocation callback
can be registered as shown in the following example:

Example 11.7. Client async callback

1 final Future<Response> responseFuture = target().path("http://exanple.comreso
2 .request ().async().get(new I nvocati onCal | back<Response>() ({
3 @verride
4 public void conpl et ed( Response response) {
5 System out. printl n("Response status code "
6 + response. getStatus() + " received.");
7 }
8
9 @verride
10 public void fail ed(Throwabl e throwabl e) {
11 Systemout.println("lnvocation failed.");
12 t hr owabl e. pri nt St ackTrace();
13 }

14 1)

The registered callback is expected to implement the InvocationCallback [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rg/client/InvocationCallback.html] interface that defines two methods. First
method conpl et ed( Response) gets invoked when an invocation successfully finishes. The result
responseis passed as a parameter to the callback method. The second method f ai | ed( Thr owabl e) is
invoked in case the invocation fails and the exception describing the failure is passed to the method as a
parameter. Inthiscase sincethecallback generictypeisResponse, thef ai | ed( Thr owabl e) method
would only invoked in case theinvocation fails because of aninternal client-side processing error. It would
not beinvoked in case aserver respondswith an HTTP error code, for exampleif the requested resourceis
not found on the server and HTTP 404 response codeisreturned. Insuch caseconpl et ed( Response)
callback method would be invoked and the response passed to the method would contain the returned error
response with HTTP 404 error code. Thisis a special behavior in case the generic callback return type
is Response. In the next example an exception is thrown (or f ai | ed( Thr owabl e) method on the
invocation callback isinvoked) evenin case anon-2xx HTTP error code is returned.

As with the synchronous client API, you can retrieve the response entity as a Java type directly without
requesting a Response first. In case of an | nvocat i onCal | back, you need to set its generic type
to the expected response entity type instead of using the Response type as demonstrated in the example
below:

Example 11.8. Client async callback for specific entity

recei ve

1 final Future<String> entityFuture = target().path("http://exanple.conifresource
2 .request ().async().get(new I nvocationCal | back<String>() {
3 @verride
4 public void conpleted(String response) {
5 System out. println("Response entity '" + response + "'
6 }
7
8 @verride
9 public void fail ed( Throwabl e throwabl e) {
10 Systemout.println("lnvocation failed.");
11 t hr owabl e. pri nt St ackTrace();
12 }

13 1)
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14 Systemout.println(entityFuture.get());

Here, the generic type of the invocation callback information is used to unmarshall the HTTP response
content into a desired Java type.

I mportant

Please note that in this case the method f ai | ed( Thr owabl e t hr owabl e) would be
invoked even for cases when a server responds with anon HTTP-2xx HTTP error code. Thisis
becausein this case the user does not have any other means of finding out that the server returned
an error response.

11.2.2. Chunked input

In an earlier section the ChunkedQut put was described. It was shown how to use a chunked output
on the server. In order to read chunks on the client the Chunkedinput [https:/jersey.java.net/apidocs/2.22/
jersey/orgl/glassfish/jersey/client/Chunkedi nput.html] can be used to complete the story.

You can, of course, process input on the client as a standard input stream but if you would like to
leverage Jersey infrastructure to provide support of translating message chunk datainto Javatypesusing a
Chunkedl nput ismuch more straightforward. See the usage of the Chunkedl nput in the following
example:

Example 11.9. Chunkedl nput example

1 final Response response = target().path("http://exanple.confresource/")
2 .request().get();

3 final Chunkedl nput<String> chunkedl nput =

4 response. readEntity(new Generi cType<Chunkedl nput<String>>() {});
5 String chunk;

6 while ((chunk = chunkedl nput.read()) !'= null) {

7 System out. println("Next chunk received: " + chunk);

8 }

9

The response is retrieved in a standard way from the server. The entity is read as a Chunked| nput
entity. In order to do that the GenericEntity<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/
rs/core/GenericEntity.html] is used to preserve a generic information at run time. If you would not use
CGeneri cEnti t y<T>, Java language generic type erasure would cause that the generic information
would get lost at compiletime and an exception would bethrown at run time complaining about the missing
chunk type definition.

In the next lines in the example, individual chunks are being read from the response. Chunks can come
with some delay, so they will be written to the console as they come from the server. After receiving last
chunk thenul | will bereturned fromther ead() method. Thiswill mean that the server has sent the last
chunk and closed the connection. Note that ther ead() isablocking operation and the invoking thread
is blocked until anew chunk comes.

Writing chunks with ChunkedCQut put issimple, you only call methodwr i t e() which writes exactly
one chunk to the output. With the input reading it is slightly more complicated. The ChunkedI nput
does not know how to distinguish chunks in the byte stream unless being told by the developer.
In order to define custom chunks boundaries, the Chunkedl nput offers possibility to register
a ChunkParser [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/ChunkParser.htmi]
which reads chunks from the input stream and separates them. Jersey provides several chunk parser
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implementation and you can implement your own parser to separate your chunks if you need. In our
example above the default parser provided by Jersey is used that separates chunks based on presence of
a\ r\ n delimiting character sequence.

Each incoming input stream is firstly parsed by the ChunkPar ser, then each chunk is processed
by the proper MessageBodyReader<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/
MessageBodyReader.html]. You can define the media type of chunks to aid the selection of a proper
MessageBodyReader <T> in order to read chunks correctly into the requested entity types (in our case
into Strings).
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Chapter 12. URIs and Links
12.1. Building URIs

A very important aspect of REST ishyperlinks, URIs, in representationsthat clientscan usetotransitionthe
Web serviceto new application states (thisis otherwise known as " hypermedia as the engine of application
state"). HTML forms present a good example of thisin practice.

Building URIs and building them safely is not easy with URI [http://docs.oracle.com/javase/6/docs/
api/javalnet/URI.html], which is why JAX-RS has the UriBuilder [http://jax-rs-spec.java.net/nonav/2.0/
apidocs/javax/ws/rg/core/UriBuilder.html] class that makes it simple and easy to build URIs safely.
Ur i Bui | der canbeusedto build new URIsor build from existing URIs. For resource classesit ismore
thanlikely that URIswill be built from the base URI theweb serviceisdeployed at or from therequest URI.
The class Urilnfo [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Urilnfo.html] provides
such information (in addition to further information, see next section).

The following example shows URI building with Uri | nfo and Uri Bui | der from the bookmark
example:

Example 12.1. URI building

1 @rat h("/users/")
2 public class UsersResource {

3

4 @ont ext

5 Urilnfo urilnfo;

6

7

8

9 @CET

10 @r oduces("application/json")

11 public JSONArray getUsersAsJsonArray() {

12 JSONArray uri Array = new JSONArray();

13 for (UserEntity userEntity : getUsers()) {
14 Uri Buil der ub = uril nfo.get Absol ut ePat hBui | der () ;
15 URI userUri = ub.

16 pat h(userEntity.getUserld()).
17 bui l d();

18 uri Array. put (userUri.toASCIIString());
19 }

20 return uriArray;

21 }

22 }

Uri | nf o is obtained using the @Context annotation, and in this particular example injection onto the
field of the root resource class is performed, previous examples showed the use of @Context on resource
method parameters.

Uri | nf o can beusedto obtain URIsand associated Ur i Bui | der instancesfor thefollowing URIs: the
base URI the application is deployed at; the request URI; and the absolute path URI, which is the request
URI minus any query components.

The get User sAsJsonArray method constructs a JSONAr rr ay, where each element is a URI
identifying a specific user resource. The URI is built from the absolute path of the request URI by
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12.2.

12.3.

calling Urilnfo.getAbsolutePathBuilder() [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/
Urilnfo.html#getAbsolutePathBuilder()]. A new path segment is added, which isthe user ID, and then the
URI isbuilt. Notice that it is not necessary to worry about theinclusionof ' /' characters or that the user
ID may contain characters that need to be percent encoded. Ur i Bui | der takes care of such details.

Uri Bui | der can be used to build/replace query or matrix parameters. URI templates can also
be declared, for example the following will build the URI "http://I| ocal host/segnent ?
nanme=val ue":

Example 12.2. Building URIsusing query parameters

1 UriBuilder.fromJri("http://1ocal host/")
2 .path("{a}")

3 . queryPar am("name", "{value}")

4 .build("segnent", "value");

Resolve and Relativize

JAX-RS 2.0 introduced additional URI resolution and relativization methodsinthe Ur i Bui | der :

* Urilnfo.resolve(java.net.URI) [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/
Urilnfo.html#resolve(java.net.URI)]

 Urilnfo.relativize(java.net.URI) [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/
Urilnfo.html#rel ativize(java.net.URI)]

 UriBuilder.resolveTemplate(...) [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/
UriBuilder.html#resolveTemplate(java.lang.String, java.lang.Object)] (various arguments)

Resolve and relativize methods in Urilnfo [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javaxiwg/rs/core/Urilnfo.ntml]  are  essentially  counterparts to  the  methods  listed
above - Urilnfo.resolve(java.net.URI) [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/
Urilnfo.html#resolve(java.net.URI)] resolves given relative URI to an absolute URI using application
context URI as the base URI; Urilnfo.relativize(java.net.URI) [http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rs/core/Urilnfo.html#rel ativize(java.net.URI)] then transforms an absolute URI to a
relative one, using again the applications context URI as the base URI.

Ur i Bui | der asointroducesaset of methodsthat provide ways of resolving URI templates by replacing
individual templates with a provided value(s). A short example:

1 final URI uri = UriBuilder.fromJi("http://{host}/{path}?q={parant"
2 .resol veTenpl ate("host", "l ocal host")

3 .resol veTenpl ate("path", "nyApp")

4 .resol veTenpl at e("param', "value").build();

5

6 uri.toString(); // returns "http://1ocal host/ myApp?g=val ue"

See the UriBuilder [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/UriBuilder.html]
javadoc for more details.

Link

JAX-RS 2.0 introduces Link [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Link.html]
class, which serves as a representation of Web Link defined in RFC 5988 [http://tools.ietf.org/html/
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URIsand Links

rfc5988]. The JAX-RSLi nk classadds APl support for providing additional metadatain HT TP messages,
for example, if you are consuming aREST interface of apubliclibrary, you might have aresourcereturning
description of a single book. Then you can include links to related resources, such as a book category,
author, etc. to make the produced response concise but complete at the sametime. Clients arethen able to
query al the additional information they are interested in and are not forced to consume details they are
not interested in. At the same time, this approach relieves the server resources as only the information that
istruly requested is being served to the clients.

A Li nk can be seriadized to an HTTP message (tyically a response) as additional HTTP header (there
might be multiple Li nk headers provided, thus multiple links can be served in a single message). Such
HTTP header may look like:

Li nk: <http://exanpl e. conl TheBook/ chapter2>; rel ="prev"; title="previous chapter"
Producing and consuming Links with JAX-RS API is demonstrated in the following example:

/1 server side - adding links to a response:

Response r = Response. ok().
link("http://oracle.cont, "parent").
link(new URI ("http://jersey.java.net"), "franework").
bui l d();

/1 client-side processing:
final Response response = target.request().get();

URI u = response. getLink("parent").getUri();
URI u = response. getLink("framework").getUri();

Instances of Li nk can be also created directly by invoking one of the factory methods on the Link [http://
jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rsg/core/Link.html] API that returnsaLink.Builder [http://
jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/core/Link.Builder.html] that can be used to configure
and produce new links.
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Chapter 13. Declarative Hyperlinking

13.1.

13.2.

RESTful APIs must be hypertext-driven [http://roy.gbiv.com/untangled/2008/rest-apis-must-be-
hypertext-driven]. JAX-RS currently offers UriBuilder [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javaxiws/rs/core/UriBuilder.html] to ssimplify URI creation but Jersey adds an additional annotation-based
alternative that is described here.

I mportant

This APl is currently under development and experimental so it is subject to change at any time.

Dependency

To use Declarative Linking you need to add j er sey- decl arati ve-1i nki ng module to your
pom xm file

<dependency>
<gr oupl d>or g. gl assfi sh.jersey. ext </ groupl d>
<artifactld>j ersey-decl arative-Ilinking</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

Additionaly you will need to add the following dependencies, if you are not deploying into a container
that is already including them:

<dependency>
<gr oupl d>j avax. el </ gr oupl d>
<artifactld>j avax.el-api</artifactld>
<versi on>2. 2. 4</ ver si on>

</ dependency>

<dependency>
<groupl d>or g. gl assfi sh. web</ gr oupl d>
<artifactld>javax.el</artifactld>
<versi on>2. 2. 4</ ver si on>

</ dependency>

If you're not using Maven make sure to have all needed dependencies (see jersey-declarative-linking
[https://jersey.java.net/project-info/2.22/jersey/project/jersey-decl arative-linking/dependencies.html]) on
the classpath.

Links in Representations

Links are added to representations using the @ nj ect Li nk annotation on entity classfields. The Jersey
runtime is responsible for injecting the appropriate URI into the field prior to seriaization by a message
body writer. E.g. consider the following resource and entity classes:

@at h("wi dgets")
public class Wdget sResource {
@ET
public Wdgets get() {
return new Wdgets();
}
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public class Wdgets {
@ nj ect Li nk(resour ce=W dget sResour ce. cl ass)
URl u;

}

After a call towW dget sResour ce#get, the Jersey runtime will inject the value "/ cont ext/
wi dget s" Linto the returned W dget s instance. If an absolute URI isdesired instead of an absol ute path
then the annotation can be changed to @ nj ect Li nk(resour ce=W dget sResour ce. cl ass,
styl e=ABSOLUTE) .

The above usage works nicely when there's already a URI template on a class that you want to reuse. If
there's no such template available then you can use aliteral valueinstead of areference. E.g. the following
isequivalent to the earlier example: @ nj ect Li nk(val ue="w dget s", styl e=ABSCLUTE).

Binding Template Parameters

Referenced or literal templates may contain parameters. Two forms of parameters are supported:

13.3

* URI template parameters, e.g. wi dget s/ {i d} where{i d} representsavariable part of the URI.
» EL expressions, e.g. wi dget s/ ${i nst ance. i d} where${i nst ance. i d} isanEL expression.

Parameter values can be extracted from three implicit beans:

i nstance Representstheinstance of the classthat containsthe annotated field.

entity Represents the entity class instance returned by the resource
method.

resource Represents the resource class instance that returned the entity.

By default URI template parameter values are extracted from the implicit i nst ance bean, i.e. the
following two annotations are equivalent:

@ nj ectLi nk("wi dgets/{id}")
@ nj ect Li nk("wi dget s/ ${i nstance. i d}")

The source for URI template parameter values can be changed using the @i ndi ng annotation, E.g. the
following three annotations are equivalent:

@ nj ect Li nk(val ue="wi dget s/ {id}", bindings={
@Bi ndi ng(name="id" val ue="${resource.id}"}
)

@ nj ect Li nk(val ue="wi dget s/ {val ue}", bindi ngs={
@Bi ndi ng("${resource.id}")})
@ nj ect Li nk("w dgets/ ${resource.id}")

Conditional Link Injection

Link value injection can be made conditional by use of the condi t i on property. The value of this
property is aboolean EL expression and alink will only be injected if the condition expression evaluates
totrue. E.g.:

13.4

L Where/ cont ext isthe application deployment context.
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@ nj ect Li nk(val ue="w dget s/ ${i nstance.id}/offers",
condi ti on="${i nstance. of fers}")
URl offers;

In the above, a URI will only be injected into the of f er s field if the of f er s property of the instance
istrue.

13.5. List of Link Injection

Y ou can inject multiple links into an array of aList collection type. E.g.:

@ nj ect Li nks({ @ nj ect Li nk(resource=W dget sResource. class, rel = "self")})
Li st <Li nk> 1inks

Link Headers

HTTP Link headers [http://tools.ietf.org/html/rfc5988#section-5] can also be added to responses using
annotations. Instead of annotating the fields of an entity classwith @ nj ect Li nk, you instead annotate
the entity classitself with @ nj ect Li nks. E.g.:

13.6

@ nj ect Li nks(
@ nj ect Li nk(val ue="wi dget s/ ${resource. next1d}", rel ="next")

)

The above would insert a HTTP Link header into any response whose entity was thus annotated. The
@ nj ect Li nk annotation contains properties that map to the parameters of the HTTP Link header. The
above specifies the link relation as next . All properties of the @ nj ect Li nk annotation may be used
as described above.

Multiple link headers can be added by use of the @ nj ect Li nks annotation which can contain multiple
@ nj ect Li nk annotations.

13.7. Prevent Recursive Injection

By default, Jersey will try to recursively find al @ nj ect i onLi nk annotations in the members of
your object unless this member is annotated with @Xnl Tr ansi ent . But in some cases, you might want
to control which member will be introspected regardiess of the @< Tr ansi ent annotation. You can
prevent Jersey to look into an object by adding @ nj ect Li nkNoFol | owto afield.

@ nj ect Li nkNoFol | ow
Cont ext context;

13.8. Configure and register

In order to add the Declarative Linking feature register Declarativel inkingFeature [https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/linking/Declarativel inkingFeature.htmi]

Example 13.1. Creating JAX-RS application with Declarative Linking feature
enabled.

/1l Create JAX-RS application.
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final Application application = new ResourceConfig()
. packages("org. gl assfish.jersey. exanpl es. | inking")
.regi ster(Decl arati veLi nki ngFeat ure. cl ass);
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Chapter 14. Programmatic API for
Building Resources

14.1.

14.2.

Introduction

A standard approach of developing JAX-RS application is to implement resource classes annotated
with @Path [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Path.html] with resource methods
annotated with HTTP method annotations like @GET [http://jax-rs-spec.java.net/nonav/2.0/apidocy
javax/ws/rs/GET .html] or @POST [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/POST .html]
and implement needed functionality. This approach is described in the chapter JAX-RS Application,
Resources and Sub-Resources [jaxrs-resources.html]. Besides this standard JAX-RS approach, Jersey
offersan API for constructing resources programmatically.

Imagine a situation where a deployed JAX-RS application consists of many resource classes. These
resources implement standard HTTP methods like @GET [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javaxiws/rs/GET.html], @POST [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/POST .html],
@DELETE [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rDEL ETE.html]. In some situations
it would be useful to add an @OPTIONS [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/
OPTIONS.html] method which would return some kind of meta data about the deployed resource. Ideally,
you would want to expose the functionality as an additional feature and you want to decide at the deploy
time whether you want to add your custom OPT| ONS method. However, when custom OPTI ONS method
are not enabled you would like to be OPTI ONS requests handled in the standard way by JAX-RS runtime.
To achieve this you would need to modify the code to add or remove custom OPTI ONS methods before
deployment. Another way would be to use programmatic APl to build resource according to your needs.

Another use case of programmatic resource builder APl iswhen you build any generic RESTful interface
which depends on lot of configuration parameters or for example database structure. Y our resource classes
would need to have different methods, different structure for every new application deploy. You could
use more solutions including approaches where your resource classes would be built using Java byte
code manipulation. However, this is exactly the case when you can solve the problem cleanly with the
programmatic resource builder API. Let's have a closer look at how the API can be utilized.

Programmatic Hello World example

Jersey Programmatic APl was designed to fully support JAX-RS resource model. In other words, every
resource that can be designed using standard JAX-RS approach via annotated resource classes can be also
modelled using Jersey programmatic API. Let's try to build simple hello world resource using standard
approach first and then using the Jersey programmatic resource builder API.

The following example shows standard JAX-RS "Hello world!" resource class.

Example 14.1. A standard resour ce class

@at h("hel | owor | d")
public class Hell owrl| dResource {

@EET
@r oduces("text/plain")
public String getHello() {

NOoO oA~ WN PP
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8
9
10
11

return "Hello World!";

This is just a simple resource class with one GET method returning "Hello World!" string that will be

seridlized as text/plain mediatype.

Now we will design this simple resource using programmatic API.

Example 14.2. A programmatic resource

O©OoOoO~NOUTLE WNPE

package org. gl assfish.jersey. exanpl es. hel | owor| d;

i mport
i mport
i mport
i mport
i mport
i mport
i mport

j avax.ws. rs. cont ai ner. Cont ai ner Request Cont ext ;
javax.ws.rs.core. Application;

javax.ws.rs. core. Response;

org. gl assfish.jersey. process. | nflector;

org. gl assfish.jersey. server. ResourceConfi g;

org. gl assfish.jersey. server. nodel . Resource;

org. gl assfish.jersey. server. nodel . Resour ceMet hod;

public static class MyResourceConfig extends ResourceConfi

public MyResourceConfig() {

final Resource.Buil der resourceBuil der = Resource.
resour ceBui |l der. pat h("hel | owor| d");

final ResourceMet hod. Bui | der nethodBuil der = resou
nmet hodBui | der. produces( Medi aType. TEXT_PLAI N_TYPE)
. handl edBy( new | nfl ect or <Cont ai ner Request C

@verride

public String appl y(Contai ner Request Cont ext co
return "Hello World!";

}

1),

final Resource resource = resourceBuilder.build();
regi st er Resour ces(resource);

First, focus on the content of the MyResour ceConfi g constructor in the example. The Jersey
programmatic resource model is constructed from Resour cesthat contain Resour ceMet hods. Inthe
example, asingle resource would be constructed from aResour ce containing one GET resource method
that returns "Hello World!". The main entry point for building programmatic resources in Jersey is the
Resour ce. Bui | der class. Resour ce. Bui | der containsjust afew methodslikethe pat h method
used in the exampl e, which sets the name of the path. Another useful method isaaddMet hod( Stri ng
pat h) which adds a new method to the resource builder and returns a resource method builder for the
new method. Resource method builder contains methods which set consumed and produced media type,
define name bindings, timeout for asynchronous executions, etc. It isalways necessary to define aresource
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method handler (i.e. the code of the resource method that will return "Hello World!"). There are more
options how aresource method can be handled. Inthe exampletheimplementationof | nf | ect or isused.
TheJdersey | nf | ect or interface definesasimple contract for transformation of aregquest into aresponse.
An inflector can either return a Response [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/core/
Response.html] or directly an entity object, the way it is shown in the example. Another option isto setup
a Java method handler using handl edBy( d ass<?> handl er C ass, Method nethod) and
passit thechosenj ava. | ang. r ef | ect . Met hod instance together with the enclosing class.

A resource method model construction can be explicitly completed by invoking bui | d() ontheresource
method builder. It is however not necessary to do so as the new resource method model will be built
automatically once the parent resource is built. Once a resource model is built, it is registered into the
resource config at the last line of the MyResour ceConf i g constructor in the example.

14.2.1. Deployment of programmatic resources

Let's now look at how a programmatic resources are deployed. The easiest way to setup your application
as well as register any programmatic resources in Jersey is to use a Jersey ResourceConfi g
utility class, an extension of Application [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/core/
Application.html] class. If you deploy your Jersey application into a Servlet container you will need
toprovideaApplication [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Application.html]
subclass that will be used for configuration. You may use a web. xml where you would define a
org. gl assfish.jersey.servl et. Servl et Cont ai ner Servlet entry there and specify initial
parameter j avax. ws. rs. Appl i cat i on with the class name of your JAX-RS Application that you
wish to deploy. In the example above, this application will be MyResour ceConf i g class. Thisisthe
reason why MyResour ceConf i g extends the Resour ceConf i g (which, if you remember extends
thej avax. ws. rs. Appl i cati on).

Thefollowing example showsafragment of web. xm that can be used to deploy theResour ceConfi g
JAX-RS application.

Example 14.3. A programmatic r esour ce

1

2 -

3 <servl et >

4 <servl et - name>or g. gl assfi sh. jersey. exanpl es. hel | ow
5 <servl et-class>org. gl assfish.jersey.servlet. Servle
6 <init-paranp

7 <par am nane>j avax. ws. rs. Appl i cat i on</ par amt nan
8 <par am val ue>or g. gl assfi sh.j ersey. exanpl es. he
9 </init-paranp

10 <l oad- on-startup>1</I| oad-on-startup>

11 </servlet>

12 <servl et - mappi ng>

13 <servl et - name>or g. gl assfi sh. jersey. exanpl es. hel | ow
14 <url-pattern>/*</url-pattern>

15 </ servl et - mappi ng>

16

17

If you use another deployment options and you have accessible instance of ResourceConfig which you
use for configuration, you can register programmatic resources directly by r egi st er Resour ces()
method called on the ResourceConfig. Please note that the method registerResources() replaces all the
previously registered resources.
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Because Jersey programmatic APl isnot astandard JAX-RSfeaturethe Resour ceConf i g must be used
to register programmatic resources as shown above. See deployment chapter for more information.

14.3. Additional examples

Example 14.4. A programmatic resour ce

1
2 final Resource.Builder resourceBuil der = Resource. buil der (
3 resour ceBui | der. addMet hod( " OPTI ONS")
4 . handl edBy( new I nfl ect or <Cont ai ner Request Cont ext, Resp
5 @verride
6 publ i c Response appl y(Cont ai ner Request Cont ext cont
7 return Response.ok("This is a response to an C
8 }
9 1)

10 final Resource resource = resourceBuilder.build();

11

In the example above the Resour ce is built from a Hel | oWor | dResour ce resource class. The
resource model built this way contains a GET method producing ' t ext/ pl ai n' responses with
"Hello World!" entity. This is quite important as it allows you to whatever Resource objects based on
introspecting existing JAX-RS resources and use builder API to enhance such these standard resources.
In the example we used aready implemented Hel | oWbr | dResour ce resource class and enhanced it
by OPTI ONS method. The OPTI ONS method is handled by an Inflector which returns Response [ http://
jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Response.html].

The following sample shows how to define sub-resource methods (methods that contains sub-path).

Example 14.5. A programmatic resour ce

final Resource.Builder resourceBuil der = Resource. buil der (

final Resource.Builder chil dResource = resourceBuil der. add
chi | dResour ce. addMet hod(" GET") . handl edBy( new Get I nfl ect or (

final Resource resource = resourceBuil der.build();

O~NO O WNPE

Sub-resource methods are defined using so called child resource models. Child resource models (or child
resources) are programmatic resources build in the same way as any other programmatic resource but
they are registered as a child resource of a parent resource. The child resource in the example is build
directly from the parent builder using method addChi | dResour ce( St ri ng pat h) . However, there
is also an option to build a child resource model separately as a standard resource and then add it as a
child resource to a selected parent resource. This meansthat child resource objects can be reused to define
child resources in different parent resources (you just build a single child resource and then register it in
multiple parent resources). Each child resource groups methods with the same sub-resource path. Note that
achild resource cannot have any child resources as there is nothing like sub-sub-resource method concept
in JAX-RS. For exampleif asub resource method contains more path segmentsin its path (e.g. "/root/sub/
resource/method" where "root” is a path of the resource and "sub/resource/method" is the sub resource
method path) then parent resource will have path "root" and child resource will have path "sub/resource/

method" (so, there will not be any separate nested sub-resources for "sub", "resource" and "method").
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See the javadocs of the resource builder API for more information.

14.4. Model processors

Jersey gives you an option to register so called model processor providers. These providers are able to
modify or enhance the application resource model during application deployment. This is an advanced
feature and will not be needed in most use cases. However, imagine you would like to add OPTI ONS
resource method to each deployed resource asit is described at the top of this chapter. Y ou would want to
do it for every programmatic resource that is registered aswell asfor all standard JAX-RS resources.

To do that, you first need to register a model processor provider in your application, which implements

org. gl assfish.jersey.server. nodel . Mo
of amodel processor implementation is shown here:

Example 14.6. A programmatic resour ce

1

2 i mport j avax.
3 i mport j avax.
4 i mport j avax.
5 i mport j avax.
6 i mport j avax.
7 i mport j avax.
8 i mport j avax.
9 i mport j avax.
10 i mport j avax.
11

12 i mport org.g
13 i mport org.g
14 i mport org.g
15 i mport org.g
16 i mport org.g
17

18 @°r ovi der

19 public stat
20
21 @verrid
22
23
24 Reso
25 for
26
27
28
29
30
31
32
33
34
35
36
37

publ i c ResourceMbdel
/1 we get the resource nodel

del Processor extension contract. An example

. Is.
. Is.
. Is.
. Is.
. Is.
. Is.
. Is.
. Is.
. Is.

CET;

Pat h;

Pr oduces;

cont ai ner . Cont ai ner Request Cont ext ;
core. Application;

core. Configuration;

core. Medi aType;

core. Response;

ext. Provi der;

55555555 >

| assfish.jersey.
| assfish.jersey.

process. I nfl ector;

server. nodel . Model Processor;
server. nodel . Resource;
server. nodel . Resour ceMet hod;
server. nodel . Resour ceMbdel ;

| assfish.jersey.
| assfish.jersey.
| assfish.jersey.

c class MyOpti onshvbdel Processor inplenments Md
e

pr ocessResour ceMbdel ( Resour ceMode
and we want to enhanc
ur ceMbdel . Bui | der newResour ceMbdel Bui | der ne
(final Resource resource : resourcelMddel.getRe
// for each resource in the resource nodel we
final Resource.Buil der resourceBuil der Resou

/1 we add a new OPTIONS nethod to each resourc

/1 note that we should check whether the netho
resour ceBui | der. addMet hod( " OPTI ONS")

. handl edBy( new | nfl ect or <Cont ai ner Request C

@verride
public String appl y(Contai ner Request Co
return "On this path the resource
+ " nethods is deployed.";
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38 }) . produces(Medi aType. TEXT_PLAI N)

39 .extended(true); // extended neans:
40

41 // we add to the nodel new resource which is a
42 /1 by the OPTI ONS net hod

43 newResour ceModel Bui | der . addResour ce(resour ceBu
44 }

45

46 fi nal ResourceMdel newResourceMdel = newResource
47 /1 and we return new nodel

48 return newResour ceModel ;

49 b

50

51 @verride

52 publ i c ResourceMbdel processSubResource(Resour celMbdel
53 /1 we just return the original subResourceMdel wh
54 return subResour ceModel ;

55 }

56 }

57

The MyOpt i onsMbdel Processor from the example is a relatively ssmple model processor which
iterates over all registered resources and for al of them builds a new resource that is equal to the old
resource except it is enhanced with anew OPTI ONS method.

Note that you only need to register such a Model Processor as your custom extension provider in the same
way as you would register any standard JAX-RS extension provider. During an application deployment,
Jersey will look for any registered model processor and execute them. Asyou can seem, model processors
are very powerful as they can do whatever manipulation with the resource model they like. A model
processor can even, for example, completely ignore the old resource model and return a new custom
resource model with a single "Hello world!" resource, which would result in only the "Hello world!"
resource being deployed in your application. Of course, it would not not make much sense to implement
such model processor, but the scenario demonstrates how powerful the model processor concept is. A
better, real-life use case scenario would, for example, be to always add some custom new resource to each
application that might return additional metadata about the deployed application. Or, you might want to
filter out particular resources or resource methods, which is another situation where a model processor
could be used successfully.

Also note that processSubResource(ResourceMbdel subResour ceMbdel ,
Confi guration configuration) methodisexecuted for each sub resource returned from the sub
resource locator. The exampleis simplified and does not do any manipulation but probably in such a case
you would want to enhance all sub resources with anew OPTI ONS method handlers too.

It is important to remember that any model processor must always return valid resource model. As you
might have already noticed, in the example above thisimportant ruleisnot followed. If any of the resources
in the original resource model would already have an OPTI ONS method handler defined, adding another
handler would cause the application fail during the deployment in the resource model validation phase.
In order to retain the consistency of the final model, a model processor implementation would have to be
more robust than what is shown in the example.

182



Chapter 15. Server-Sent Events (SSE)

Support

15.1. What are Server-Sent Events

In a standard HTTP request-response scenario a client opens a connection, sends a HTTP request to the
server (for example aHTTP CGET request), then receives aHTTP response back and the server closes the
connection once the response is fully sent/received. The initiative always comes from a client when the
client requests all the data. In contrast, Server-Sent Events (SSE) is a mechanism that allows server to
asynchronously push the data from the server to the client once the client-server connection is established
by the client. Once the connection is established by the client, it is the server who provides the data and
decides to send it to the client whenever new "chunk" of datais available. When a new data event occurs
on the server, the data event is sent by the server to the client. Thusthe name Server-Sent Events. Note that
at high level there are more technologies working on this principle, a short overview of the technologies
supporting server-to-client communication isin thislist:

Polling

Long-polling

Server-Sent events

WebSocket

With polling a client repeatedly sends new requests to a server. If the
server has no new data, then it send appropriate indication and closes the
connection. The client then waits a bit and sends another request after some
time (after one second, for example).

With long-polling a client sends a request to a server. If the server has no
new data, it just holds the connection open and waits until datais available.
Once the server has data (message) for the client, it uses the connection and
sends it back to the client. Then the connection is closed.

SSE is similar to the long-polling mechanism, except it does not send only
one message per connection. The client sends a request and server holds a
connection until a new message is ready, then it sends the message back
to the client while till keeping the connection open so that it can be used
for another message once it becomes available. Once a new message is
ready, it is sent back to the client on the same initia connection. Client
processes the messages sent back from the server individualy without
closing the connection after processing each message. So, SSE typically
reuses one connection for more messages (called events). SSE also defines
a dedicated media type that describes a ssimple format of individual events
sent from the server to the client. SSE also offers standard javascript
client APl implemented most modern browsers. For more information
about SSE, see the SSE API specification [http://www.w3.org/TR/2009/
WD-eventsource-20091029/].

WebSocket technology isdifferent from previoustechnologiesasit provides
area full duplex connection. The initiator is again a client which sends a
reguest to aserver with aspecial HTTP header that informsthe server that the
HTTP connection may be "upgraded" to a full duplex TCP/IP WebSocket
connection. If server supports WebSocket, it may choose to do so. Once
a WebSocket connection is established, it can be used for bi-directional
communication between the client and the server. Both client and server
can then send data to the other party at will whenever it is needed. The
communication on the new WebSocket connection is no longer based on
HTTP protocol and can be used for example for for online gaming or any
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15.2.

15.3.

other applications that require fast exchange of small chunks of data in
flowing in both directions.

When to use Server-Sent Events

Asexplained above, SSE isatechnology that allows clientsto subscribeto event notificationsthat originate
on aserver. Server generates new events and sends these events back to the clients subscribed to receive
the notifications. In other words, SSE offers a solution for a one-way publish-subscribe model.

A good example of the use case where SSE can be used is a simple message exchange RESTful service.
Clients POST new messages to the service and subscribe to receive messages from other clients. Let's
call the resource messages. While POSTing a new message to this resource involves a typical HTTP
request-response communication between a client and the messages resource, subscribing to receive all
new message hotifications would be hard and impractical to model with a sequence of standard request-
response message exchanges. Using Server-sent events provides a much more practical approach here.
You can use SSE to let clients subscribe to the nessages resource via standard GET request (use a
SSE client API, for example javascript APl or Jersey Client SSE API) and let the server broadcast new
messages to all connected clients in the form of individual events (in our case using Jersey Server SSE
API). Note that with Jersey a SSE support isimplemented as an usual JAX-RS resource method. There's
no need to do anything special to provide a SSE support in your Jersey/JAX-RS applications, your SSE-
enabled resources are astandard part of your RESTful Web application that definesthe REST API of your
application. The following chapters describes SSE support in Jersey in more details.

I mportant

Note, that while SSE in Jersey is supported with standard JAX-RSresources, Jersey SSE APIsare
not part of the JAX-RS specification. SSE support and related APIs are a Jersey specific feature
that extends JAX-RS.

Jersey Server-Sent Events API

This chapter briefly describesthe Jersey support for SSE. Details and exampleswill be covered in chapters
below.

Jersey contains support for SSE for both - server and client. SSE in Jersey isimplemented as an extension
supporting a new media type, which means that SSE really treated as just another media type that can be
returned from a resource method and processed by the client. There is only aminimal additional support
for "chunked" messages added to Jersey which could not be implemented as standard JAX-RS mediatype
extension.

Before you start working with Jersey SSE, in order to add support for SSE you need to include the
dependency to the SSE media type module:

Example 15.1. Add j er sey- nedi a- sse dependency.

1 <dependency>

2 <groupl d>or g. gl assfi sh. j ersey. nedi a</ gr oupl d>
3 <artifactld>jersey-nedi a-sse</artifactld>
4 </ dependency>

Note

Prior to Jersey 2.8, you had to manually register SseFeature [https://jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/media/sse/SseFeature.html] in your application. (The SseFeat ur e
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is a feature that can be registered for both, the client and the server.)) Since Jersey
2.8, the feature gets automatically discovered and registered when Jersey SSE module
is put on the application's classpath. The automatic discovery and registration of SSE
feature can be suppressed by setting DISABLE _SSE [https./jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/media/sse/SseFeature.ntml#DISABLE_SSE] property tot r ue. The
behavior can also be selectively suppressed in either client or server runtime by setting
DISABLE_SSE CLIENT [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
media/sse/SseFeature.htmI#DISABLE_SSE_CLIENT] or DISABLE_SSE _SERVER [https:/
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/sse/

SseFeature.ntml#DISABLE_SSE SERVER] property respectively.

SseFeat ure adds new supported entity (representation) Java types, namely OutboundEvent
[https://jersey.java.net/apidocs/2.22/j ersey/org/gl assfish/jersey/media/sse/OutboundEvent.ntml]  for the
outbound server events and InboundEvent [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/media/sse/InboundEvent.html] for inbound client events. These types are serialized by
Qut boundEvent Wi t er and de-serialized by | nboundEvent Reader . There is no restriction for
a media type used in individual event messages, however the media type used for a SSE stream as
whole is "text/event-stream” and this media type should be set on messages that are used to serve
SSE events (for example on the server side using @Produces [http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rg/Produces.html] on the method that returns an Event Qut put - see below). The
| nboundEvent and Qut boundEvent contain al the fields needed for composing and processing
individual SSE events. These entities represent the chunks sent or received over an open server-
to-client connection that is represented by an ChunkedOutput [https://jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/server/ChunkedOutput.html] on the servers side and Chunkedinput [https:/
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/Chunkedinput.html] on the client side (if
you are not familiar with ChunkedQut put and ChunkedI nput , see the Async chapter first for more
details). In other words, our resource method that is used to open a SSE connection to a client does
not return individual Qut boundEvent s. Instead, anew instance of EventOutput [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/media/sse/EventOutput.html] is returned. Event Qut put is a
typed extension of ChunkedCut put <Qut boundEvent >. Similarly, to receive | nboundEvent s
on a client side, Jersey SSE APl provides a Event | nput that represents a typed extension of
Chunkedl nput <l nboundEvent >.

The Jersey server SSE APl also contains a SseBroadcaster [https.//jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/media/sse/SseBroadcaster.html] utility, that provides a convenient way of
grouping multiple Event Qut put instances that represent individual client connections into a group,
and exposes methods for broadcasting new events to al the client connections grouped in the
broadcaster. The SseBr oadcast er inherits from Broadcaster [https.//jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/server/Broadcaster.html] which is the generic broadcaster implementation
of the Jersey chunked message processing facility. On the client side, the Jersey SSE AP
contains additional EventSource [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/medial
sse/EventSource.html] and EventListener [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
media/sse/EventListener.html] classes that further improve convenience of processing new inbound SSE
events.

15.4. Implementing SSE support in a JAX-RS
resource

15.4.1. Simple SSE resource method

Firstly you need to add a Jersey SSE module dependency to your project as shown in the earlier
section and register the SseFeature [ https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/
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sse/SseFeature.html] from this modulein your Application [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javaxiws/rs/core/Application.ntml] or ResourceConfig [https./jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/server/ResourceConfig.html]. Once done, you are ready to add SSE support to your
resource:

Example 15.2. Simple SSE resour ce method

1...

2 inport org.glassfish.jersey. nedia.sse. Event Cut put;

3 inmport org.glassfish.jersey. nedia.sse. Qut boundEvent;

4 inmport org.glassfish.jersey.nedia.sse. SseFeat ure;

5.

6

7 @ath("events")

8 public static class SseResource {

9

10 @ET

11 @r oduces( SseFeat ur e. SERVER _SENT_EVENTS)

12 publ i c Event Qut put get Server Sent Events() ({

13 final Event Qutput eventQutput = new Event Qut put();
14 new Thr ead( new Runnabl e() {

15 @verride

16 public void run() {

17 try {

18 for (int i =0; i <10; i++) {

19 /1 ... code that waits 1 second
20 final QutboundEvent. Buil der eventBui |l der
21 = new CQut boundEvent . Bui | der () ;
22 event Bui | der. nane("nessage-to-client");
23 event Bui | der. data(String. cl ass,

24 "Hello world " + i + "I");

25 final QutboundEvent event = eventBuilder. build();
26 event Qut put . wite(event);

27 }

28 } catch (1 OException e) {

29 t hrow new Runti meExcepti on(

30 "Error when witing the event.", e);
31 } finally {

32 try {

33 event Qut put . cl ose();

34 } catch (1 CException iod ose) {

35 t hrow new Runti meExcepti on(

36 "Error when closing the event output.", ioC ose);
37 }

38 }

39 }
40 }).start();
41 return event Qut put;
42 }
43 }

The code above defines the resource deployed on URI "/events". This resource has a
single @GET [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rGET.html] resource method
which returns as an entity EventOutput [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
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media/sse/EventOutput.html] - an extension of generic Jersey ChunkedOutput [https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/server/ChunkedOutput.html] API for output chunked message
processing.

Note

If you are not familiar with ChunkedCQut put and Chunkedl nput , see the Async chapter
first for more details.
After the event Qut put is returned from the method, the Jersey runtime recognizes that this is a
ChunkedQut put extension and does not close the client connection immediately. Instead, it writes the
HTTP headers to the response stream and waits for more chunks (SSE events) to be sent. At this point the
client can read headers and starts listening for individual events.

Note

Since Jersey runtime does not implicitly close the connection to the client (similarly to
asynchronous processing), closing the connection is a responsibility of the resource method or
the client listening on the open connection for new events (see following example).

In the Example 15.2, “Simple SSE resource method”, the resource method creates a new thread that
sends a sequence of 10 events. There is a 1 second delay between two subsequent events as indicated
in a comment. Each event is represented by Qut boundEvent type and is built with a helpf of an
outbound event Bui | der . The Qut boundEvent reflects the standardized format of SSE messages
and contains properties that represent name (for named events), conment , dat a or i d. The code also
sets the event data media type using the nedi aType( Medi aType) method on the event Bui | der .
The media type, together with the data type set by the dat a(d ass, Obj ect > method (in our
case Stri ng. cl ass), is used for seriaization of the event data. Note that the event data media type
will not be written to any headers as the response Cont ent -t ype header is aready defined by the
@r oduces and setto "t ext / event - st r eant using constant from the SseFeat ur e. The event
media type is used for seriaization of event dat a. Event data media type and Java type are used to
select the proper MessageBodyWriter<T> [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/ext/
MessageBodyWriter.html] for event data serialization and are passed to the selected writer that serializes
theevent dat a content. Inour casethestring”"Hel l o world " + i + "!" isserializedas"t ext/

pl ai n".Inevent dat a you can send any Java entity and associate it with any mediatype that you would
be ableto serialize with an available MessageBodyW i t er <T>. Typically, you may want to send e.g.
JSON data, so you would fill the dat a with a JAXB annotated bean instance and define media type to
JSON.

Note

If the event mediatypeis not set explicitly, the" t ext / pl ai n" mediatypeis used by default.

Once an outbound event is ready, it can be written to the event Qut put. At that point
the event is seridlized by interna Qut boundEvent Witer which uses an appropriate
MessageBodyW i t er <T>toseridizethe"Hel l o world " + i + "!" string. You can send as
many messages asyou like. At the end of the thread execution the responseis closed which also closesthe
connection to the client. After that, no more messages can be sent to the client on this connection. If the
client would like to receive more messages, it would have to send a new request to the server to initiate
anew SSE streaming connection.

A client connecting to our SSE-enabled resource will receive the following data from the entity stream:

event: nessage-to-client
data: Hello world O!
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event: nessage-to-client
data: Hello world 1!

event: nessage-to-client
data: Hello world 2!

event: nessage-to-client
data: Hello world 3!
event: nessage-to-client
data: Hello world 4!
event: nessage-to-client
data: Hello world 5!
event: nessage-to-client
data: Hello world 6!
event: nessage-to-client
data: Hello world 7!
event: nessage-to-client

data: Hello world 8!

event: nessage-to-client
data: Hello world 9!

Each message is received with adelay of one second.

Note

If you have worked with streams in JAX-RS, you may wonder what is the
difference between ChunkedOutput [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/server/ChunkedOutput.html] and StreamingOutput [http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rg/core/ StreamingOutput.html].

ChunkedQut put is Jersey-specific API. It lets you send "chunks® of data without closing
the client connection using series of convenient calls to ChunkedQut put . wri t e methods
that take POJO + chunk media type as an input and then use the configured JAX-RS
MessageBodyW i t er <T> providers to figure out the proper way of serializing each chunk
POJO to bytes. Additionally, ChunkedQut put writes can be invoked multiple times on the
same outbound response connection, i.e. individual chunks are written in each write, not the full
response entity.

St r eam ngCQut put is, on the other hand, a low level JAX-RS APl that works with
bytes directly. You have to implement St ream ngQut put interface yourself. Also, its
wr i t e( Qut put St r eam) method will beinvoked by JAX-RS runtime only once per response
and the call to this method is blocking, i.e. the method is expected to write the entire entity body
before returning.

15.4.2. Broadcasting with Jersey SSE

Jersey SSE server APl defines SseBroadcaster [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/media/sse/SseBroadcaster.html] which allows to broadcast individual events to multiple clients. A
simple broadcasting implementation is shown in the following example:
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Example 15.3. Broadcasting SSE messages

1...
2 inmport org.glassfish.jersey. nedia.sse. SseBroadcast er;
3.
4
5 @i ngl eton
6 @ath("broadcast")
7 public static class BroadcasterResource {
8
9 private SseBroadcaster broadcaster = new SseBroadcaster();
10
11 @osT
12 @r oduces( Medi aType. TEXT_PLAIN)
13 @consunes( Medi aType. TEXT_PLAIN)
14 public String broadcast Message(String nessage) {
15 Qut boundEvent . Bui | der event Bui | der = new Qut boundEvent. Bui | der () ;
16 Qut boundEvent event = eventBuil der. nane("nessage")
17 . medi aType( Medi aType. TEXT_PLAI N _TYPE)
18 .data(String.class, nmessage)
19 Lbuild();
20
21 br oadcast er. br oadcast (event);
22
23 return "Message '" + nessage + "' has been broadcast.";
24 }
25
26 @ET
27 @r oduces( SseFeat ur e. SERVER _SENT_EVENTS)
28 public EventQutput |istenToBroadcast() {
29 final EventQutput eventQutput = new Event Qutput();
30 t hi s. broadcast er. add(event Qut put) ;
31 return event Qut put;
32 }
33}

Let's explore the example together. The Br oadcast er Resour ce resource class is annotated
with @Singleton [http://docs.oracle.com/javaeel7/api/javax/inject/Singleton.html] annotation which tells
Jersey runtime that only a single instance of the resource class should be used to serve all the incoming
requeststo/ br oadcast path. Thisisneeded aswe want to keep an application-wide single reference to
the private br oadcast er field so that we can use the same instance for all requests. Clients that want
to listen to SSE eventsfirst send a GET request to the Br oadcast er Resour ce, that is handled by the
| i stenToBroadcast () resource method. The method creates a new Event Qut put representing
the connection to the requesting client and registers this event Qut put instance with the singleton
br oadcast er, usingitsadd( Event Qut put ) method. The method then returnsthe event Qut put

which causes Jersey to bind theevent Qut put instance with the requesting client and send the response
HTTP headers to the client. The client connection remains open and the client is now waiting ready to
receive new SSE events. All the events are written to the event Cut put by br oadcast er later on.
Thisway devel opers can conveniently handle sending new eventsto all the clients that subscribe to them.

When a client wants to broadcast new message to all the clients listening on their SSE connections,
it sends a POST request to Br oadcast er Resour ce resource with the message content. The
method br oadcast Message( Stri ng) is invoked on Br oadcast er Resour ce resource with
the message content as an input parameter. A new SSE outbound event is built in the standard
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way and passed to the broadcaster. The broadcaster internally invokes wri t e( Qut boundEvent)
on all registered Event Qut put s. After that the method just return a standard text response to the
PCOSTing client to inform the client that the message was successfully broadcast. As you can see, the
br oadcast Message( St ri ng) resource method isjust asimple JAX-RS resource method.

In order to implement such a scenario, you may have noticed, that the Jersey SseBr oadcast er isnot
mandatory to complete the use case. individual EventOutput [https://jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/media/sse/ EventOutput.html]s can bejust stored in acollection and iterated over inthe
br oadcast Message method. However, the SseBr oadcast er internally identifies and handles also
client disconnects. When a client closes the connection the broadcaster detects this and removes the stale
connection from theinternal collection of the registered EventOutput [https:/jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/media/sse/EventOutput.html]s as well as it frees all the server-side resources
associated with the stale connection. Additionally, the SseBr oadcast er isimplemented to be thread-
safe, so that clients can connect and disconnect in any timeand SseBr oadcast er will alwaysbroadcast
messages to the most recent collection of registered and active set of clients.

15.5. Consuming SSE events with Jersey
clients

On the client side, Jersey exposes APIs that support receiving and processing SSE events using two
programming models:

Pull model - pulling events from a Eventlnput [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/media/sse/Eventlnput.html], or

Push model - listening for asynchronous notifications of Event Sour ce

Both models will be described.

15.5.1. Reading SSE events with Event | nput

The events can be read on the client side from a EventInput [https:/jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/media/sse/Eventl nput.html]. See the following code:

1 dient client = CientBuilder.newBuil der ()

2 .regi ster(SseFeature.class).build();
3 WebTarget target = client.target("http://|ocal host: 9998/ events");
4

5 Eventl nput eventlnput = target.request().get(Eventlnput.class);
6 while (!eventlnput.isCosed()) {

7 final InboundEvent inboundEvent = eventlnput.read();
8 i f (inboundEvent == null) {
9 /1 connection has been cl osed

10 br eak;

11 }

12 System out. printl n(i nboundEvent. get Nane() + “;

13 + i nboundEvent . readData(String. class));

14 }

In this example, a client connects to the server where the SseResour ce from the Example 15.2,
“Simple SSE resource method” is deployed. At first, anew JAX-RS/Jersey cl i ent instance is created
with aSseFeat ur e registered. Then a WebTarget [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/
ws/rs/client/WebTarget.html] instance is retrieved from the cl i ent and is used to invoke a HTTP
request. The returned response entity isdirectly read asaEvent | nput Javatype, whichisan extension
of Jersey Chunkedl nput that provides generic support for consuming chunked message payloads.
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The code in the example then process starts a loop to process the inbound SSE events read from the
event | nput response stream. Each chunk read from the input is a | nboundEvent . The method
I nboundEvent . r eadDat a( Cl ass) providesaway for the client to indicate what Java type should
be used for the event data de-serialization. In our example, individual events are de-serializedas St r i ng
Javatype instances. This method internally finds and executes a proper M essageBodyReader<T> [http://
jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/M essageBodyReader.html] which is the used to
do the actua de-serialization. This is similar to reading an entity from the Response [http://jax-
rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Response.html] by readEntity(C ass). The
method r eadDat a can also throw a ProcessingException [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javax/ws/rs/ProcessingException.html].

The nul | check oni nboundEvent is necessary to make sure that the chunk was properly read and
connection has not been closed by the server. Once the connection is closed, the loop terminates and the
program completes execution. The client code produces the following console output:

nmessage-to-client; Hello world O!
nmessage-to-client; Hello world 1!
nmessage-to-client; Hello world 2!
nmessage-to-client; Hello world 3!
nmessage-to-client; Hello world 4!
nmessage-to-client; Hello world 5!
nmessage-to-client; Hello world 6!
nmessage-to-client; Hello world 7!
nmessage-to-client; Hello world 8!
nmessage-to-client; Hello world 9!

15.5.2. Asynchronous SSE processing with
Event Sour ce

The main Jersey SSE client APl component used to read SSE events asynchronously is EventSource
[https://jersey.java.net/apidocs/2.22/j ersey/org/gl assfish/jersey/media/sse/EventSource.html]. The usage
of the Event Sour ce is shown on the following example.

Example 15.4. Registering Event Li st ener with Event Sour ce

Client client = dientBuilder.newBuil der()
.regi ster(SseFeature.class).build();
WebTarget target = client.target("http://exanple.confevents");
Event Sour ce event Source = Event Source.target(target). build();
Event Li stener listener = new EventListener() {
@verride
public void onEvent (I nboundEvent inboundEvent) ({
System out. printl n(i nboundEvent. get Nane() + “;

+ i nboundEvent . readDat a(String. cl ass));

1

2

3

4

5

6

7

8

9
10 }
11 }s
12 event Source.register(listener, "nmessage-to-client");
13 event Sour ce. open();
14
15

event Sour ce. cl ose();

In this example, the client code again connects to the server where the SseResource
from the Example 15.2, “Simple SSE resource method” is deployed. The Client [http://
jax-rs-spec.java.net/nonav/2.0/apidocs/javax/wsrs/client/Client.html] instance is again created and
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initialized with SseFeature [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/medial/sse/
SseFeature.html]. Then the WebTarget [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/client/
WebTarget.html] is built. In this case a request to the web target is not made directly in the code,
instead, the web target instance is used to initialize a new EventSource.Builder [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/media/sse/EventSource.Builder.html] instance that is used to
build a new Event Source. The choice of build() method is important, as it tells
the Event Source.Builder to create a new Event Source that is not automatically
connected to the target. The connection is established only later by manually invoking
the event Sour ce. open() method. A custom EventListener [https.//jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/medialsse/EventListener.html] implementation is used to listen to and
process incoming SSE events. The method readData(Class) says that the event data should be
de-serialized from a received InboundEvent [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/media/sse/InboundEvent.html] instance into a String Java type. This method call
internally executes MessageBodyReader<T> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/
ext/MessageBodyReader.html] which de-serializes the event data. This is similar to reading an
entity from the Response [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Response.htmi]
by readEnti ty(d ass). The method r eadDat a can throw a ProcessingException [http://jax-rs-
spec.java.net/nonav/2.0/api docsjavax/ws/rs/ProcessingException.html].

The custom event source listener is registered in the event source via
Event Sour ce. regi ster (Event Li stener, String) method. The next method arguments
define the names of the events to receive and can be omitted. If names are defined, the listener will be
associated with the named events and will only invoked for events with a name from the set of defined
event names. It will not be invoked for events with any other name or for events without a name.

I mportant

It is a common mistake to think that unnamed events will be processed by listeners that are

registered to process events from a particular name set. That is NOT the case! Unnamed events

are only processed by listenersthat are not name-bound. The same limitation applied to HTML5

Javascript SSE Client API supported by modern browsers.
After a connection to the server is opened by calling the open() method on the event source, the
event Sour ce starts listening to events. When an event named " nessage-t o-cli ent" comes,
the listener will be executed by the event source. If any other event comes (with a name different from
"message-to-client"),theregistered listener isnot invoked. Oncetheclient isdonewith processing
and does not want to receive events anymore, it closes the connection by calling the cl ose() method
on the event source.

The listener from the example above will print the following output:

nessage-to-client; Hello world 0!
nessage-to-client; Hello world 1!
nessage-to-client; Hello world 2!
nessage-to-client; Hello world 3!
nessage-to-client; Hello world 4!
nessage-to-client; Hello world 5!
nessage-to-client; Hello world 6!
nessage-to-client; Hello world 7!
nessage-to-client; Hello world 8!
nessage-to-client; Hello world 9!

When browsing through the Jersey SSE APl documentation, you may have
noticed that the EventSource [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/medial
sse/EventSource.ntml]  implements  EventListener  [https://jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/media/sse/EventListener.html] and provides an empty implementation for the
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onEvent (I nboundEvent i nboundEvent) listener method. This adds more flexibility to the
Jersey client-side SSE API. Instead of defining and registering aseparate event listener, in simple scenarios
you can also choose to derive directly from the Event Sour ce and override the empty listener method
to handle the incoming events. This programming model is shown in the following example:

Example 15.5. Overriding Event Sour ce. onEvent (| nboundEvent ) method

1 dient client = dientBuilder.newBuilder()
2 .regi ster(SseFeature.class).build();
3 WebTarget target = client.target("http://exanple.comevents");
4 Event Source event Source = new Event Source(target) {
5 @verride
6 public void onEvent (I nboundEvent inboundEvent) ({
7 if ("nmessage-to-client". equal s(i nboundEvent. getNane())) {
8 System out. printl n(i nboundEvent. get Name() + "; "
9 + i nboundEvent . readDat a(String. cl ass));
10 }
11 }
12 };
13

14 event Sour ce. cl ose();

The code above is very similar to the code in Example 15.4, “Registering Event Li st ener with
Event Sour ce”. In this example however, the Event Sour ce is constructed directly using a single-
parameter constructor. This way, the connection to the SSE endpoint is by default automatically opened
at the event source creation. The implementation of the Event Li st ener has been moved into the
overridden Event Sour ce. onEvent (. . .) method. However, this time, the listener method will be
executed for all events - unnamed aswell aswith any nane. Therefore the code checks the name whether
it is an event with the name "message-to-client" that we want to handle. Note that you can still register
additional Event Li st ener slater on. The overridden method on the event source allows you to handle
messages even when no additional listeners are registered yet.

15.5.2.1. Event Sour ce reconnect support

Starting in Jersey 2.3, the Event Sour ce implementation supports automated recuperation from a
connection loss, including negotiation of delivery of any missed events based on the last received SSE
event i d field value, provided this field is set by the server and the negotiation facility is supported by
the server. In case of a connection loss, the last received SSE event i d field valueis send in the Last -
Event - | DHTTP request header as part of a new connection request sent to the SSE endpoint. Upon a
receipt of such reconnect request, the SSE endpoint that supports this negotiation facility is expected to
replay al missed events.

Note

Note, that SSE lost event negotiation facility is a best-effort mechanism which does not provide
any guaranty that all events would be delivered without aloss. Y ou should therefore not rely on
receiving every single event and design your client application code accordingly.

By default, when a connection the the SSE endpoint islost, the event source will use adefault delay before
attempting to reconnect to the SSE endpoint. The SSE endpoint can however control the client-side retry
delay by including a special r et ry field value in any event sent to the client. Jersey Event Sour ce
implementation automatically tracks any received SSE event r et r y field values set by the endpoint and
adjusts the reconnect delay accordingly, using the last received r et r y field value as the new reconnect
delay.
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Server-Sent Events (SSE) Support

In addition to handling the standard connection losses, Jersey Event Sour ce automatically deals with
any HTTP 503 Servi ce Unavai | abl e responses received from the SSE endpoint, that include a
Ret ry- Af t er HTTP header withavalidvalue. The HTTP 503 + Ret ry- Af t er techniqueisoften
used by HT TP endpoints as ameans of connection and traffic throttling. IncaseaHTTP 503 + Retry-
Af t er responseisreceived in return to a connection request from SSE endpoint, Jersey Event Sour ce
will automatically schedule areconnect attempt and usethereceived Ret r y- Af t er HTTP header value
as aone-time override of the reconnect delay.
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Chapter 16. Security

16.1. Securing server
16.1.1. SecurityContext

Security information of a request is available by injecting a JAX-RS SecurityContext [http://jax-rs-
spec.java.net/nonav/2.0/api docsjavax/ws/rs/core/ SecurityContext.html] instance using @Context [http://
jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Context.html] annotation. The injected security
context instance provides the equivalent of the functionality available on HttpServlietRequest [http:/
docs.oracle.com/javaee/7/api/javax/serviet/http/HttpServietRequest.ntml] API. The injected security
context depends on the actual Jersey application deployment. For example, for a Jersey application
deployed in a Servlet container, the Jersey Securit yCont ext will encapsulate information from a
security context retrieved from the Servlet request. In case of a Jersey application deployed on a Grizzly
server, the Securi t yCont ext will return information retrieved from the Grizzly request.

Securi t yCont ext can be used in conjunction with sub-resource locators to return different resources

based on the specific rolesauser principal isincluded in. For example, asub-resource locator could return
adifferent resource if auser is a preferred customer:

Example 16.1. Using Secur i t yCont ext for a Resource Selection

1 @prat h("basket")
2 public Shoppi ngBasket Resource get ( @ontext SecurityContext sc) {

3 if (sc.isUserlnRole("PreferredCustoner") {

4 return new PreferredCust oner Shoppi ngBasket Resour ce();
5 } else {

6 return new Shoppi ngBasket Resource();

7 }

8}

Securi t yCont ext is inherently request-scoped, yet can be also injected into fields of singleton
resources and JAX-RS providers. In such case the proxy of the request-scoped Secur i t yCont ext will
be injected.

Example 16.2. Injecting Secur i t yCont ext into a singleton resource

1 @rat h("resource")

2 @i ngl eton

3 public static class MyResource {

4 /1 Jersey will inject proxy of Security Context
5 @cont ext

6 SecurityContext securityContext;

7

8 @CET

9 public String getUserPrincipal () {
10 return securityContext.getUserPrincipal ().getNanme();
11 }
12 }
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16.1.1.1. Initializing Security Context with Servlets

As described above, the Securi t yCont ext by default (if not overwritten by a request filter) only
exposes security information from the underlying container. In the case you deploy a Jersey application
in a Servlet container, you need to configure the Servlet container security aspects (<security-
constrai nt >, <aut h- const rai nt > and user to roles mappings) in order to be able to secure
requests via calsto to the JAX-RS Secur i t yCont ext .

16.1.1.2. Using Security Context in Container Request Filters

The SecurityContext can be directly retrieved from ContainerRequestContext
[http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/contai ner/Contai nerRequestContext.htmi] - via
get Securi t yCont ext () method. You canasoreplacethedefault Securi t yCont ext inarequest
context with a custom one using the set Secur i t yCont ext ( Securi t yCont ext) method. If you
set acustom Secur i t yCont ext instance in your ContainerRequestFilter [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rs/contai ner/Contai nerRequestFilter.html], this security context instance will
be used for injection into JAX-RS resource class fields. This way you can implement a custom
authentication filter that may setup your own Secur it yCont ext to be used. To ensure the early
execution of your custom authentication request filter, set the filter priority to AUTHENTI CATI ON
using constants from Priorities [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/Priorities.html].
An early execution of you authentication filter will ensurethat all other filters, resources, resource methods
and sub-resource locators will execute with your custom Secur i t yCont ext instance.

16.1.2. Authorization - securing resources

16.1.2.1. Security resources with web. xm

In cases where a Jersey application is deployed in a Servlet container you can rely only on the standard
Java EE Web application security mechanisms offered by the Servlet container and configurable via
application'sweb. xm descriptor. You need to definethe<securi t y- const r ai nt > elementsinthe
web. xm and assign roles which are able to access these resources. Y ou can also define HT TP methods
that are allowed to be executed. See the following example.

Example 16.3. Securing resour cesusing web. xm

1 <security-constraint>

2 <web-resource-col | ecti on>

3 <url-pattern>/rest/adm n/*</url-pattern>
4 </ web-resource-col |l ecti on>

5 <aut h- constrai nt >

6 <r ol e- nane>adm n</ r ol e- nane>

7 </ aut h-constrai nt >

8 </security-constraint>

9 <security-constraint>

10 <web-resource-col | ecti on>

11 <url-pattern>/rest/orders/*</url-pattern>
12 </ web-resource-col |l ecti on>

13 <aut h- constrai nt >

14 <r ol e- nane>cust oner </ r ol e- nane>

15 </ aut h-constrai nt >

16 </security-constraint>
17 <l ogi n-config>
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18 <aut h- met hod>BASI C</ aut h- net hod>
19 <r eal m nane>ny- def aul t - r eal nx/ r eal m nane>
20 </1ogi n-config>

Theexample securestwo kinds of URI namespacesusingtheHTTPBasic Authentication.r est / adm n/

* will be accessible only for user group "admin” andr est / or der s/ * will be accessiblefor "customer"
user group. Thissecurity configuration does not use JAX-RS or Jersey featuresat all asit isenforced by the
Servlet container even before a request reaches the Jersey application. Keeping these security constrains
up to date with your JAX-RS application might not be easy as whenever you change the @Path [ http://jax-
rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Path.html] annotations on your resource classes you may
need to update also the web. xm security configurations to reflect the changed JAX-RS resource paths.
Therefore Jersey offers a more flexible solution based on placing standard Java EE security annotations
directly on JAX-RS resource classes and methods.

16.1.2.2. Securing JAX-RS resources with standard
j avax. annot ati on. security annotations

With Jersey you can define the access to resources based on the user group using annotations. Y ou can,
for example, define that only a user group "admin” can execute specific resource method. To do that
you firstly need to register RolesAllowedDynamicFeature [https./jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/server/filter/RolesAllowedDynamicFeature.html] as a provider. The following example
shows how to register thefeatureif your deployment is based on a ResourceConfig [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/server/ResourceConfig.htmi].

Example 16.4. Registering RolesAllowedDynamicFeatur e using Resour ceConfig

1 final ResourceConfig resourceConfig = new ResourceConfi g(M/Resource. cl ass);
2 resourceConfig.register(Rol esAl | owedDynani cFeat ure. cl ass);
3

Alternatively, typically when deploying your application to a Servlet container, you can
implement your JAX-RS Application [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/core/
Application.ntml] subclass by extending from the Jersey Resour ceConfi g and registering the
Rol esAl | owedDynam cFeat ur e in the constructor:

Example 16.5. Registering RolesAllowedDynamicFeature by extending
Resour ceConfig

1 public class MyApplication extends ResourceConfig {
2 public MyApplication() {

3 super ( MyResour ce. cl ass);

4 regi st er (Rol esAl | onedDynani cFeat ure. cl ass);
5 }

6}

Oncethefeatureisregistered, you can use annotationsfrom packagej avax. annot at i on. security
defined by JSR-250. See the following example.

Example 16.6. Applying j avax. annot ati on. security to JAX-RS resource
methods.

1 @ath("/")
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16.2

16.3

2 @ermtAll

3 public class Resource {

4 @Rol esAl | owed("user™)

5 @ET

6 public String get() { return "CGET"; }
7
8

@Rol esAl | owed("admi n")

9 @QosT

10 public String post(String content) { return content; }
11

12 @at h("sub")

13 publ i c SubResource get SubResource() {

14 return new SubResource();

15 }

16 }

The resource class Resour ce defined in the example is annotated with a @PermitAll [http://
docs.oracle.com/javaee/7/api/javax/annotation/security/PermitAll.html] annotation. This means that all
methods in the class which do not override this annotation will be permitted for all user groups (no
restrictions are defined). In our example, the annotation will only apply to the get SubResour ce()
method as it is the only method that does not override the annotation by defining custom role-
based security settings using the @RolesAllowed [http://docs.oracle.com/javaee/7/api/javax/annotation/
security/RolesAllowed.html] annotation. @Rol esAl | owed annotations present on the other methods
define arole or a set of roles that are allowed to execute a particular method.

These Java EE security annotations are processed internally in the request filter registered using the Jersey
Rol esAl | owedDynam cFeat ur e. Therolesdefined intheannotationsaretested against current roles
set inthe Securi t yCont ext using the SecurityContext.isUserlnRole(String role)
method. In case the caller is not in the role specified by the annotation, the HTTP 403 ( For bi dden)
error response is returned.

Client Security

For details about client security please see the Client chapter. Jersey client allows to define parameters
of SSL communication using HTTPS protocol. You can aso use jersey built-in authentication filters
which perform HTTP Basic Authentication or HTTP Digest Authentication. Seethe client chapter for more
details.

OAuth Support

OAuth is a specification that defines secure authentication model on behalf of another user. Two versions
of OAuth exists at the moment - OAuth 1 defined by OAuth 1.0 specification [http://tools.ietf.org/html/
rfc5849] and OAuth 2 defined by OAuth 2.0 specification [http://tools.ietf.org/html/rfc6749]. OAuth 2 is
thelatest version and it isnot backward compatiblewith OAuth 1 specification. OAuth in general iswidely
used in popular social Web sites in order to grant access to a user account and associated resources for a
third party consumer (application). The consumer then usually uses RESTful Web Services to access the
user data. The following example describes a use case of the OAuth (similar for OAuth 1 and OAuth 2).
The example is simple and probably obvious for many developers but introduces terms that are used in
this documentation as well asin Jersey OAuth API documentation.

Three parties act in an OAuth scenario.
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The first party represents a user, in our case Adam, who is called in the OAuth terminology a Resource
Owner. Adam has an account on Twitter. Twitter representsthe second party. Thisparty iscalled aService
Provider. Twitter offers a web interface that Adam uses to create new tweets, read tweets of others etc.
Now, Adam uses our new web site, HelloWorldWeb, which is a very simple web site that says Hel | o
Wor | d but it additionally displays the last tweet of the logged in user. To do so, our web site needs to
have access to the Twitter account of Adam. Our web site is a 3rd party application that wants to connect
to Twitter and get Adam's tweets. In OAuth, such party is called Consumer. Our Consumer would like to
use Twitter's RESTful APIs to get some data associated with Adam's Twitter account. In order to solve
this situation Adam could directly give his Twitter password to the HelloWworldWeb. Thiswould however
be rather unsafe, especialy if we do not know much about the authors of the application. If Adam would
give his password to HelloworldwWeb, he would have to deal with the associated security risks. First of
all, Adam would have to fully trust HelloWworldWeb that it will not misuse the full access to his Twitter
account. Next, if Adam would change his password, he would need to remember to give the new password
also to the HellowWorldWeb application. And at last, if Adam would like to revoke the HelloworldWeb's
accessto his Twitter account, he would need to change his password again. The OAuth protocol has been
devised to address all these challenges.

With OAuth, aresource owner (Adam) grants an access to a consumer (HellowWorldwWeb) without giving
it hispassword. Thisaccess grant isachieved by aprocedure called authorization flow. Authorization flow
isout of the scope of this documentation and its description can be found in the OAuth specification linked
above. The result of the authorization flow is an Access Token which is later used by the consumer to
authenticate against the service provider. While this brief description applies to both OAuth 1 and 2, note
that there are some differences in details between these two specifications.

Jersey OAuth is currently supported for the following use cases and OAuth versions:

* OAuth 1: Client (consumer) and server (Service provider)

* OAuth 2: Client (consumer)

With client and server support there are two supported scenarios:

» Authorization flow

 Authentication with Access Token (support for authenticated requests)
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16.3.1. OAuth 1

OAuth 1 protocol is based on message signatures that are calculated using specific signature methods.
Signatures are quite complex and therefore are implemented in a separate module. The OAuth 1 Jersey
modulesare (gr oupl d: arti factld: descri pti on):

e org.glassfish.jersey.security:oauthl-client: provides client OAuth 1 support for
authorization flow and authentication

» org.glassfish.jersey.security:oauthl-server: provides server OAuth 1 support for
authorization flow, SPI for token management including authentication filter.

» org.glassfish.jersey.security:oauthl-signature : provides support for OAuthl
reguest signatures. Thismoduleisadependency of previoustwo modulesand assuchit will beimplicitly
included in your maven project. The module can be used as a standalone module but this will not be
needed in most of the use cases. Y ou would do that if you wanted to implement your own OAuth support
and would not want to deal with implementing the complex signature algorithms.

16.3.1.1. Server

To add support for OAuth into your server-side application, add the following dependency to your
pom xni :

<dependency>
<gr oupl d>or g. gl assfi sh.jersey. security</groupl d>
<artifactld>oaut hl-server</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

Again, thereis no need to add adirect dependency to the signature module, it will be transitively included.
Let's now briefly go over the most important server Jersey OAuth APIsand SPIs:

e OAuthlServerFeature [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/oauthl/
OAuthlServerFeature.html]: The feature which enablesthe OAuth 1 support on the server and registers
QAut h1Provi der explained in the following point.

» OAuthlProvider [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/oauthl/
OAuth1Provider.html]: Implementation of this SPI must be registered to the server runtime as a
standard provider. The implementation will be used to create request and access token, get consumer by
consumer key, etc. Y ou can either implement your provider or use the default implementation provided
by Jersey by DefaultOAuthlProvider [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
server/oauthl/DefaultOAuth1Provider.html].

» OAuthlServerProperties [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/
oauthl/OAuthlServerProperties.html]: properties that can be used to configure the OAuth 1 support.

» OAuthlConsumer [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/oauthl/
OAuthlConsumer.html], OAuthlToken [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/server/oauthl/OAuth1Token.html]: classesthat contain consumer key, request and accesstokens.
Y ou need to implement them only if you also implement the interface QAut h1Pr ovi der .

First step in enabling Jersey OAuth 1 support is to register a QAut h1Ser ver Feat ur e instance
initialized with an instance of QAut h1Pr ovi der . Additionally, you may configure the Request Token
URI and Access Token URI - the endpoints accessible on the OAuth server that issue Request and Access
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Tokens. These endpoints are defined in the OAuth 1 specification and are contacted as part of the OAuth
authorization flow.

Next, when a client initiates the OAuth authorization flow, the provided implementation of
QAut h1Pr ovi der will be invoked as to create new tokens, get tokens and finally to store the issued
Access Token. If aconsumer aready has avalid Access Token and makes Authenticated Requests (with
OAuth 1 Authorization information in the HTTP header), the provider will be invoked to provide the
QAut hlToken for the Access Token information in the header.

16.3.1.2. Client
Note

OAuth client support in Jersey isamost identical for OAuth 1 and OAuth 2. As such, this chapter
provides useful information even for users that use OAuth 2 client support.

To add support for OAuth into your Jersey client application, add the following dependency to your
pom xni :

<dependency>
<gr oupl d>or g. gl assfi sh.jersey. security</groupl d>
<artifactld>oauthl-client</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

As mentioned earlier, there is no need to add a direct dependency to the signature module, it will be
transitively included.

OAuth 1 client support initially started as a code migration from Jersey 1.x. During the migration however
the APl of was significantly revised. The high level difference compared to Jersey 1.x OAuth client
API isthat the authorization flow is no longer part of a client OAuth filter. Authorization flow is now a
standal one utility and can be used without a support for subsequent authenticated requests. The support for
authenticated requestsstaysinthed i ent Request Fi | t er butisnot part of apublic APl anymore and
is registered by a Jersey OAuth Feature [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/core/
Feature.html].

The most important parts of the Jersey client OAuth APl and SPI are explained here:

» OAuthlClientSupport  [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/oauthl/
OAuthl1ClientSupport.htmi]: The main class which contains builder methods to build features that
enable the OAuth 1 support. Start with this class every time you need to add any OAuth 1 support to
the Jersey Client (build an Authorization flow or initialize client to perform authenticated requests).
The class contains a static method that returns an instance of OAuth1Builder [https:/jersey.java.net/
apidocs/2.22/jersey/org/glassfishijersey/client/oauth1l/OAuth1Builder.html] and also the class defines
reguest properties to influence behaviour of the authenticated request support.

» OAuthlAuthorizationFlow [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/
oauthl/OAuth1AuthorizationFlow.html]: API that allows to perform the Authorization flow against
service provider. Implementation of thisinterfaceisaclassthat is used as a standalone utility and is not
part of the JAX-RS client. In other words, thisis not afeature that should be registered into the client.

e AccessToken [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/client/oauthl/
AccessToken.html], ConsumerCredentials [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/client/oauthl/ConsumerCredentials.html]: Interfaces that define Access Token classes and
Consumer Credentials. Interfaces contain gettersfor public keysand secret keys of token and credentials.
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An example of how Jersey OAuth 1 client API is used can be found in the OAuth 1 Twitter Client
Example [https://github.com/jersey/jersey/tree/2.22/examples/oauth-client-twitter]. The following code
snippets are extracted from the example and explain how to use the Jersey OAuth client API.

Before we start with any interaction with Twitter, we need to register our application on Twitter.
See the example READVE. TXT file for the instructions. As a result of the registration, we get the
consumer credentialsthat identify our application. Consumer credentials consist of consumer key and
consuner secret.

Asafirst step in our code, we need to perform the authorization flow, where the user grants us an access
to hissher Twitter client.

Example 16.7. Build the authorization flow utility

1 Consuner Credentials consuner Credentials = new Consuner Credenti al s(
"aB846d84e68421b321a32d, "f13aed84190bc");
QAut h1Aut hori zat i onFl ow aut hFl ow = QAut h1d i ent Support. bui |l der (consuner Cr edent
.aut hori zati onFl ow
"http://api.tw tter.com oaut h/ request token",
"http://api.twitter.com oaut h/ access_t oken",
"http://api.tw tter.com oaut h/aut hori ze")
Lbuild();

O~NO O WN

Here we have built a QAut h1Aut hori zat i onFl ow utility component representing the OAuth 1
authorization flow, using QAut h1d i ent Support and QAut h1Bui | der API. Thestaticbui | der
method accepts mandatory parameter with Consuner Cr edent i al s. These are credentials earlier
issued by Twitter for our application. We have specified the Twitter OAuth endpoints where Request
Token, Access Token will be retrieved and Authorization URI to which we will redirect the user in order
to grant user's consent. Twitter will present an HTML page on this URI and it will ask the user whether
he/she would like us to access his'her account.

Now we can proceed with the OAuth authorization flow.

Example 16.8. Perform the OAuth Authorization Flow

1 String authorizationUi = authFlow start();
2 /] here we nust direct the user to authorization uri to approve
3 // our application. The result will be verifier code (String).

4 AccessToken accessToken = aut hFl ow. finish(verifier);

In the first line, we start the authorization flow. The method internally makes arequest totheht t p: //

api . twitter.com oaut h/ request t oken URL and retrieves a Request Token. Details of this
request can be found in the OAuth 1 specification. It then constructs a URI to which we must redirect
the user. The URI is based on Twitter's authorization URI (htt p://api .twi tter. conf oaut h/

aut hori ze) and contains a Request Token as a query parameter. In the Twitter example, we have a
simple console application therefore we print the URL to the console and ask the user to open the URL
in a browser to approve the authorization of our application. Then the user gets a verifier and enters it
back to the console. However, if our application would be a web application, we would need to return a
redirection response to the user in order to redirect the user automatically to theaut hori zati onUri .
For more information about server deployment, check our OAuth 2 Google Client Web Application
Example [https://github.com/jersey/jersey/tree/2.22/exampl es/oauth2-client-google-webapp], where the
client is part of the web application (the client API for OAuth 2 issimilar to OAuth 1).

Once we have a verifier, we invoke the method f i ni sh() on our QAut h1Aut hori zat i onFl ow
instance, which internally sends a request to an access token service URI (http://
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api .twitter.com oaut h/ access_t oken) and exchanges the supplied verifier for a new
valid Access Token. At this point the authorization flow is finished and we can start using
the retrieved AccessToken to make authenticated requests. We can now create an instance of
an OAuth 1 client Feature [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Feature.htmi]
using QAut h1dCl i ent Support and pass it our accessToken. Another way is to use aut hFl ow
that already contains the information about access token to create the feature instance for us:

Example 16.9. Authenticated requests

1 Feature feature = aut hFl ow. get QAut hlFeature();
2 Cient client = dientBuilder.newBuil der ()

3 .register(feature)

4 Lbuild();

Once the feature is configured in the JAX-RS Client [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/
ws/rg/client/Client.ntml] (or WebTarget [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rg/client/
WebTarget.html]), all requestsinvoked fromsuch Cl i ent (or WebTar get ) instance will automatically
include an OAuth Authorization HTTP header (that contains also the OAuth signature).

Note that if you already have a valid Access Token (for example stored in the database for each of your
users), then you can skip the authorization flow steps and directly create the OAuth Feat ur e configured
to use your Access Token.

Example 16.10. Build feature from Access Token

1 AccessToken storedToken = ...;

2 Feature filterFeature = QAut hld i ent Support. buil der(consuner Credenti al s)
.feature()

. accessToken(st oredToken)

.build();

g b~ w

Here, the st or edToken represents an AccessToken [https./jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/client/oauthl/AccessToken.html] that your client application keeps stored e.g. in a
database.

Note that the OAuth feature builder APl does not require the access token to be set. The reason
for it is that you might want to build a feature which would register the internal Jersey OAuth
CientRequestFilter and other related providers but which would not initialize the OAuth
providers with a single fixed AccessToken [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/client/oauthl/AccessT oken.html] instance. In such case you would need to specify atoken for every
single request in the request properties. Key names and APl documentation of these properties can be
foundin QAut h1C i ent Suppor t . Using thisapproach, you can have asingle, OAuth enabled instance
of aJAX-RS O i ent (or WebTarget [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/client/
WebTarget.html]) and use it to make authenticated requests on behalf of multiple users. Note that you can
use the af orementioned request properties even if the feature has been initialized with an AccessToken
to override the default access token information for particular requests, even though it is probably not a
cOmmon use case.

Thefollowing code shows how to set an accesstoken on asinglerequest using the Jersey OAuth properties.
Example 16.11. Specifying Access Token on a Request.
1 Response resp =

2 client.target("http://ny-serviceprovider.org/rest/foo/bar")
3 . request ()
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4 . property(QAut h1C i ent Support. QAUTH _PROPERTY_ACCESS TOKEN, storedToken
5 .get();

QAut h1Aut hori zati onFl ow internally usesa Cl i ent instance to communicate with the OAuth
server. For this a new client instance is automatically created by default. You can supply your
instance of a Cient to be used for the authorization flow requests (for performance and/or
resource management reasons) using OAuthlBuilder [https.//jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/client/ocauthl/OAuth1Builder.html] methods.

16.3.1.2.1. Public/Private Keys for RSA-SHAL1 signature method

Follow the steps below in case the outgoing requests sent from client to server have to be signed with
RSA-SHA1 signature method instead of the default one (HMAC-SHA1).

Example 16.12. Creating Public/Private RSA-SHA1 keys

1 $ # Create the private key.

2 $ openssl genrsa -out private. key 2048

3 $ # Convert the key into PKCS8 format.

4 $ openssl pkcs8 -topk8 -in private.key -nocrypt
5 $ # Extract the public key.

6 $ openssl rsa -in private. key -pubout

The output of the second command can be used as a consumer secret to sign the outgoing request:
new Consuner Credenti al s("consuner-key", CONSUMER PRI VATE KEY) . Public key
obtained from the third command can be then used on the service provider to verify the signed data.

For more advanced cases (i.e. other formats of keys) a custom QAut h1Si gnat ur eMet hod should be
implemented and used.

16.3.2. OAuth 2 Support

At the moment Jersey supports OAuth 2 only on the client side.

16.3.2.1. Client
Note

Note: It is suggested to read the section Section 16.3.1.2, “Client” before this section. Support
for OAuth on the client is very similar for both OAuth 1 and OAuth 2 and general principles are
valid for both OAuth versions as such.

Note

OAuth 2 support is in a Beta [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
Betahtml] state and as such the API is subject to change.

To add support for Jersey OAuth 2 Client API into your application, add the following dependency to
your pom xm :

<dependency>
<groupl d>org. gl assfi sh.jersey. security</groupl d>
<artifactld>oauth2-client</artifactld>
<versi on>2. 22</ ver si on>
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</ dependency>

OAuth 2, in contrast with OAuth 1, is not a strictly defined protocol, rather a framework. OAuth 2
specification defines many extension pointsand it is up to service providersto implement these detail s and
document these implementations for the service consumers. Additionally, OAuth 2 defines more than one
authorization flow. The authorization flow similar to the flow from OAuth 1 is called the Authorization
Code Grant Flow. Thisisthe flow currently supported by Jersey (Jersey currently does not support other
flows). Please refer to the OAuth 2.0 specification [http://tools.ietf.org/html/rfc6749] for more details
about authorization flows. Another significant change compared to OAuth 1 isthat OAuth 2 is not based
on signatures and secret keys and therefore for most of the communication SSL needs to be used (i.e.
the requests must be made through HTTPS). This means that all OAuth 2 endpoint URIs must use the
ht t ps scheme.

Dueto thefact that OAuth 2 does not define astrict protocol, it isnot possible to provide asingle, universal
pre-configured tool interoperable with all providers. Jersey OAuth 2 APIs alows a lot of extensibility
via parameters sent in each requests. Jersey currently provides two pre-configured authorization flow
providers - for Google and Facebook.

The most important entry points of Jersey client OAuth 2 APl and SPI are explained below:

» OAuth2ClientSupport  [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/client/oauth2/
OAuth2ClientSupport.html]: The main class which contains builder methods to build features that
enablethe OAuth 2 support. Start with this class every time you need to add any OA uth 2 support to the
Jersey Client (build an Authorization flow or initialize client to perform authenticated requests). The
class contains al so methods to get authorization flow utilities adjusted for Facebook or Google.

» OAuth2CodeGrantFlow [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/oauth2/
OAuth2CodeGrantFlow.html]: APl that allows to perform the authorization flow defined as
Authorization Code Grant Flow in the OAuth 2 specification. Implementation of thisinterfaceisaclass
that is used as a standalone utility and is not part of the JAX-RS client. In other words, this is not a
feature that should be registered into the client.

 Clientldentifier [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/client/oauth2/
Clientldentifier.ntml]: Identifier of the client issued by the Service Provider for the client. Similar
to ConsumerCredentials [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/oauthl/
ConsumerCredentials.html] from OAuth 1 client support.

* OAuth2Parameters [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/client/oauth2/
OAuth2Parameters.html]: Defines parameters that are used in requests during the authorization flow.
These parameters can be used to override some of the parameters used in different authorization phases.

» TokenResult [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/oauth2/
TokenResult.html]: Contains result of the authorization flow. One of the result values is the Access
Token. It can additionally contain the expiration time of the Access Token and Refresh Token that can
be used to get new Access Token.

The principle of performing the authorization flow with Jersey is similar to OAuth 1. Check the OAuth
1 Twitter Client Example[https://github.com/jersey/jersey/tree/2.22/exampl es/oauth-client-twitter] which
utilizes Jersey client support for OAuth 2 to get Google Tasks of the user. The application is a web
application that uses redirection to forward the user to the authorization URI.

The following code is an example of how to build and use OAuth 2 authorization flow.
Example 16.13. Building OAuth 2 Authorization Flow.

1 QAut h2CodeG ant Fl ow. Bui | der bui |l der =
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QAut h2d i ent Support . aut hori zati onCodeG ant Fl owBui | der (clientld,

"https://exanpl e. com oaut h/ t oken");
QAut h2CodeGr ant Fl ow fl ow = bui | der
. property( QAut h2CodeG ant Fl ow. Phase. AUTHORI ZATI ON, "readOnly",
. scope("contact")
Lbuild();
String authorizationUi = flow start();

©CoOoO~NOOOTPA,WN

10

11 // Here we nust redirect the user to the authorizationUri
12 // and let the user approve an access for our app.

13

14 ...

15

16 // We must handl e redirection back to our web resource
17 // and extract code and state fromthe request

18 final TokenResult result = flow finish(code, state);

19 Systemout.println("Access Token: " + result.get);

In the code above we create an QAut h2CodeG ant Fl ow from an authorization URI and an access
token URI. We have additionally set ar eadOnl y parameter to t r ue and assigned the parameter to
the authorization phase. This is the way, how you can extend the standard flow with additional service
provider-specific parameters. In this case, the r eadOnl y=t r ue parameter will be added as a query
parameter to the authorization uri returned from the method f 1 ow. start (). If we would specify
ACCESS TOKEN_ REQUEST as a phase, then the parameter would have been added to the request when
flow finish() isinvoked. Seejavadocsfor more information. The parameter r eadOnl y isnot part
of the OAuth 2 specification and is used in the exampl e for demonstration of how to configure the flow for
needs of specific service providers (in this case, ther eadOnl y param would be described in the service
provider's documentation).

Between the calls to fl ow. start() and fl ow. finish(), a user must be redirected to the
authorization URI. This means that the code will not be executed in a single method and the finish part
will beinvoked as ahandler of redirect request back to our web from authorization URI. Check the OAuth
2 Google Client Web Application Example [https://github.com/jersey/jersey/tree/2.22/exampl es/oauth2-
client-google-webapp] for more details on this approach.
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Chapter 17. WADL Support
17.1. WADL introduction

Jersey contains support for Web Application Description Language (WADL) [http://wadl.java.net/].
WADL isa XML description of a deployed RESTful web application. It contains model of the deployed
resources, their structure, supported media types, HTTP methods and so on. In a sense, WADL is a
similar to the WSDL (Web Service Description Language) which describes SOAP web services. WADL
is however specifically designed to describe RESTful Web resources.

I mportant

Since Jersey 2.5.1 the WADL generated by default is WADL in shorter form without additional
extension resources (OPTIONS methods, WADL resource). In order to get full WADL use the
query parameter det ai | =t r ue.

Let's start with the simple WADL example. In the example there is a simple Count r yResour ce
deployed and we request a wadl of this resource. The context root path of the applicationishttp://
| ocal host : 9998.

Example 17.1. A ssimple WADL example - JAX-RS resour ce definition

1 @rat h("country/{id}")
2 public static class CountryResource {

3

4 private CountryService countryService;

5

6 public CountryResource() {

7 /1 init countryService

8 }

9
10 @ET
11 @r oduces( Medi aType. APPLI CATI ON_XM.)
12 public Country get Country(@Pat hParan("countryld") int countryld) {
13 return countryService. get Country(countryld);
14 }

15 }

The WADL of a Jersey application that contains the resource above can be requested by a HTTP GET
requesttoht t p: / /1 ocal host: 9998/ appl i cati on. wadl . TheJersey will return aresponsewith
aWADL content similar to the onein the following example:

1 <?xm version="1.0" encodi ng="UTF-8" standal one="yes" ?>
2 <application xmns="http://wadl . dev.java. net/2009/02">

3 <doc xm ns:jersey="http://jersey.java.net/" jersey:generatedBy="Jersey: 2.
4 <gramar s/ >

5 <resources base="http://|ocal host: 9998/ ">

6 <resource pat h="country/{id}">

7 <param xm ns: xs="htt p: // www. w3. or g/ 2001/ XM_Schema" type="xs:int" s
8 <net hod name="CGET" id="get Country">

9 <response>

10 <representation nmedi aType="application/xm"/>
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11 </ response>
12 </ met hod>

13 </ resource>

14 </resources>

15 </ application>

The returned WADL is a XML that contains element r esour ce with path country/ {i d}. This
resource has one inner net hod element with http method as attribute, name of java method and its
produced representation. This description corresponds to defined java resource. Now let's look at more
complex example.

The previous WADL does not actually contain all resources exposed in our API. There are other
resources that are available and are hidden in the previous WADL. The previous WADL shows only
resources that are provided by the user. In the following example, the WADL is generated using
query parameter det ai | :http://1 ocal host: 9998/ appl i cati on. wadl ?det ai | . Note that
usage of http:// 1 ocal host: 9998/ appl i cati on. wadl ?det ai | =t r ue is aso vaid. This
will produce the WADL with al resource available in the application:

Example 17.2. A smple WADL example- WADL content

1 <?xm version="1.0" encodi ng="UTF-8" standal one="yes"?>

2 <application xmns="http://wadl . dev.java. net/2009/02">

3 <doc xm ns:jersey="http://jersey.java.net/" jersey:generatedBy="Jersey: 2.
4 <doc xmns:jersey="http://jersey.java.net/" jersey:hint="To get sinplified
5 <gr anmar s/ >

6 <resources base="http://|ocal host: 9998/ ">

7 <resource pat h="country/{id}">

8 <param xm ns: xs="htt p: // www. w3. or g/ 2001/ XM_Schema" type="xs:int" s
9 <nmet hod name="CGET" id="get Country">

10 <response>

11 <representation nmedi aType="application/xm"/>

12 </ response>

13 </ met hod>

14 <met hod nanme="OPTI ONS" i d="appl y">

15 <r equest >

16 <representation nmedi aType="*/*"/>

17 </ request >

18 <response>

19 <representation nmedi aType="appl i cati on/vnd. sun. wadl +xm "/ >
20 </ response>

21 <j ersey:extended xm ns:jersey="http://jersey.java. net/">true</
22 </ met hod>

23 <met hod nanme="OPTI ONS" i d="appl y">

24 <r equest >

25 <representation nmedi aType="*/*"/>

26 </ request >

27 <response>

28 <representation nmedi aType="text/plain"/>

29 </ response>

30 <j ersey:extended xm ns:jersey="http://jersey.java. net/">true</
31 </ met hod>

32 <met hod nanme="OPTI ONS" i d="appl y">

33 <r equest >

34 <representation nmedi aType="*/*"/>
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</ request >
<response>
<representation nmedi aType="*/*"/>
</ response>
<j ersey:extended xm ns:jersey="http://jersey.java. net/">true</
</ met hod>
</resource>
<resource pat h="application.wadl">
<met hod name="CGET" id="get Wadl ">
<response>
<representation nmedi aType="appl i cati on/vnd. sun. wadl +xm "/ >
<representation nmedi aType="application/xm"/>
</ response>
<j ersey:extended xm ns:jersey="http://jersey.java. net/">true</
</ met hod>
<met hod nanme="OPTI ONS" i d="appl y">
<r equest >
<representation nmedi aType="*/*"/>
</ request >
<response>
<representation nmedi aType="text/plain"/>
</ response>
<j ersey:extended xm ns:jersey="http://jersey.java. net/">true</
</ met hod>
<met hod nanme="OPTI ONS" i d="appl y">
<request >
<representation nmedi aType="*/*"/>
</ request >
<response>
<representation nmedi aType="*/*"/>
</ response>
<j ersey:extended xm ns:jersey="http://jersey.java. net/">true</
</ met hod>
<resource path="{path}">
<param xm ns: xs="htt p: // wwwv. w3. or g/ 2001/ XM_Schema" type="xs: st
<met hod name="CGET" i d="geExternal G ammar" >
<response>
<representation nmedi aType="application/xm"/>
</ response>
<j ersey:extended xm ns:jersey="http://jersey.java.net/">tr
</ met hod>
<met hod nanme="OPTI ONS" i d="appl y">
<request >
<representation nmedi aType="*/*"/>
</ request >
<response>
<representation nmedi aType="text/plain"/>
</ response>
<j ersey:extended xm ns:jersey="http://jersey.java.net/">tr
</ met hod>
<met hod nanme="COPTI ONS" i d="appl y">
<request >
<representation nmedi aType="*/*"/>
</ request >
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89 <response>

90 <representation nedi aType="*/*"/>

91 </ response>

92 <j ersey:extended xm ns:jersey="http://jersey.java.net/">tr
93 </ met hod>

94 <j ersey:extended xm ns:jersey="http://jersey.java. net/">true</
95 </resource>

96 <j ersey:extended xm ns:jersey="http://jersey.java.net/">true</jers
97 </resource>

98 </resources>

99 </application>

100

In the example above the returned application WADL is shown in full. WADL schema is defined by
the WADL specification, so let's look at it in more details. The root WADL document element is the
appl i cati on. It contains globa information about the deployed JAX-RS application. Under this
element there is a nested element r esour ces which contains zero or more r esour ce elements.
Each r esour ce element describes a single deployed resource. In our example, there are only two
root resources - "country/{id}" and "application.wadl". The "application.wadl"
resource is the resource that was just requested in order to receive the application WADL document.
Even though WADL support is an additiona feature in Jersey it is dtill a resource deployed in
the resource model and therefore it is itself present in the returned WADL document. The first
resource element with thepat h="count ry/ {i d} " isthe element that describes our custom deployed
resource. This resource contains a GET method and three OPTI ONS methods. The GET method
is our getCountry() method defined in the sample. There is a method name in the i d attribute
and @Produces [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rg/Produces.html] is described in
the response/represent ati on WADL element. OPTI ONS methods are the methods that are
automatically added by Jersey to each resource. Thereisan OPTI ONS method returning " t ext / pl ai n"
mediatype, that will return a response with a string entity containing the list of methods deployed on this
resource (this means that instead of WADL you can use this OPTI ONS method to get similar information
inatextual representation). Another OPTI ONS method returning * / * will return aresponse with no entity
and Al | ow header that will contain list of methods as a String. The last OPTI ONS method producing
"appl i cation/vnd. sun. wadl +xm " returns a WADL description of the resource " count ry/
{id}".Asyoucan see, all OPTI ONS methods return information about the resource to which the HTTP
OPTI ONS request is made.

Second resource with a path "application.wadl" has, again, similar OPTI ONS methods and one GET
method which return this WADL. There is also a sub-resource with a path defined by path param
{ pat h}. This means that you can request a resource on the URI http://| ocal host: 9998/
appl i cati on. wadl / soret hi ng. Thisis used only to return an external grammar if there is any
attached. Such a external grammar can be for example an XSD schema of the response entity which if
the response entity isa JAXB bean. An external grammar support via Jersey extended WADL support is
described in sections below.

All resource that were added in this second example into the WADL contains element ext ended. This
means that this resourceis not a part of acore RESTful API and is rather a helper resource. If you need to
mark any your own resource are extended, annotate is with @ExtendedResource [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/server/model/ExtendedResource.html]. Note that there might be
methodsvisibleinthe default ssimple WADL even the user has not added them. Thisisfor examplethe case
of MV C added methods which were added by M odel Processor [https://jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/server/model /M odel Processor.html] but are still intended to be used by the client to
achieve their primary use case of getting formatted data.

Let's now send an HTTP OPTI ONS request to "country/ {i d}" resource using the the curl
command:
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curl -X OPTIONS -H "All ow. application/vnd. sun.wadl +xm " \
-v http://1ocal host: 9998/ country/ 15

We should see aWADL returned similar to this one:

Example 17.3. OPTIONS method returning WADL

1 <?xml version="1.0" encodi ng="UTF-8" standal one="yes"?>

2 <application xmns="http://wadl . dev.java. net/ 2009/ 02" >

3 <doc xm ns:jersey="http://jersey.java.net/"

4 j ersey: gener at edBy="Jersey: 2.0- SNAPSHOT ${bui | dNunber}"/>
5 <gr anmar s/ >

6 <resources base="http://Iocal host: 9998/" >

7 <resource path="country/15">

8 <net hod name="CGET" id="get Country">

9 <response>

10 <representation nedi aType="application/xm"/>
11 </ response>

12 </ met hod>

13 <nmet hod nanme="OPTI ONS" id="appl y">

14 <r equest >

15 <representation nedi aType="*/*"/>

16 </ request >

17 <r esponse>

18 <representation nmedi aType="appli cation/vnd. sun. wadl +xmn
19 </ response>

20 </ met hod>

21 <nmet hod nanme="OPTI ONS" id="appl y">

22 <r equest >

23 <representation nedi aType="*/*"/>

24 </ request >

25 <response>

26 <representation nedi aType="text/plain"/>
27 </ response>

28 </ met hod>

29 <nmet hod nanme="OPTI ONS" id="appl y">

30 <r equest >

31 <representation nedi aType="*/*"/>

32 </ request >

33 <response>

34 <representation nedi aType="*/*"/>

35 </ response>

36 </ met hod>

37 </resource>

38 </ resources>

39 </application>

The returned WADL document has the standard WADL structure that we saw in the WADL document
returned for the whole Jersey application earlier. The main difference hereisthat the only r esour ce is
the resource to which the OPTI ONS HT TP request was sent. The resource hasnow path" count ry/ 15"
and not "count ry/{i d}" asthe path parameter {i d} was already specified in the request to this
concrete resource.

Another, amore complex WADL example is shown in the next example.
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Example 17.4. More complex WADL example - JAX-RSresour ce definition

1 @rat h("custoner/{id}")
2 public static class CustomerResource {

3 private Custoner Service customner Service;

4

5 @ET

6 public Customrer get(@athParanm("id") int id) {

7 return customer Servi ce. get Cust oner Byl d(i d);

8 }

9

10 @ur

11 public Custoner put(Custoner customer) ({

12 return customner Servi ce. updat eCust oner (cust oner) ;

13 }

14

15 @vat h("address")

16 publ i c Customer Addr essSubResour ce get Cust onmer Addr ess( @at hParan{"i d") int
17 return new Cust omer Addr essSubResour ce(i d);

18 }

19

20 @at h("additional -i nfo")

21 public Object getAdditionallnfoSubResource(@athParan("id") int id) {
22 return new Cust omer Addr essSubResour ce(i d);

23 }

24

25}

26

27

28 public static class Custoner AddressSubResource {

29 private final int custonerld;

30 private CustonerService customner Service;

31

32 public Customer Addr essSubResource(int custonerld) ({

33 this.custonerld = custonerld

34 this.custonerService = null; // init custoner service here
35 }

36

37 @ET

38 public String getAddress() {

39 return customer Servi ce. get Addr essFor Cust oner (cust oner 1 d) ;
40 }

41

42 @ur

43 public void updat eAddress(String address) ({

44 cust omer Ser vi ce. updat eAddr essFor Cust orer (cust oner 1 d, address);
45 }

46

47 @ET

48 @at h("sub")

49 public String getDeliveryAddress() {

50 return customer Service. get Del i ver yAddr essFor Cust oner (cust oner 1 d) ;
51 }

52 }
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The GET request to htt p: / /| ocal host : 9998/ appl i cat i on. wadl will return the following
WADL document:

Example 17.5. More complex WADL example - WADL content

1 <?xm version="1.0" encodi ng="UTF-8" standal one="yes"?>

2 <application xmns="http://wadl . dev.java. net/2009/02">

3 <doc xm ns:jersey="http://jersey.java.net/"

4 jersey: generatedBy="Jersey: 2.0-SNAPSHOT ${buil dNunber}"/>
5 <gr anmar s/ >

6 <resources base="http://|ocal host:9998/" >

7 <resource pat h="customer/{id}">

8 <param xm ns: xs="ht t p: // wwwv. w3. or g/ 2001/ XM_Schema"

9 type="xs:int" style="tenplate" name="id"/>

10 <met hod name="CGET" id="get">

11 <r esponse/ >

12 </ met hod>

13 <met hod nanme="PUT" id="put">

14 <r esponse/ >

15 </ met hod>

16 <met hod nanme="OPTI ONS" i d="appl y">

17 <r equest >

18 <representation nmedi aType="*/*"/>

19 </ request >

20 <response>

21 <representation nmedi aType="appl i cati on/vnd. sun. wadl +xm "/ >
22 </ response>

23 </ met hod>

24 <met hod nanme="OPTI ONS" i d="appl y">

25 <r equest >

26 <representation nmedi aType="*/*"/>

27 </ request >

28 <response>

29 <representation nmedi aType="text/plain"/>
30 </ response>

31 </ met hod>

32 <met hod nanme="OPTI ONS" i d="appl y">

33 <r equest >

34 <representation nmedi aType="*/*"/>

35 </ request >

36 <response>

37 <representation nmedi aType="*/*"/>

38 </ response>

39 </ met hod>

40 <resource pat h="additional -info">

41 <param xm ns: xs="htt p: // www. w3. or g/ 2001/ XM_Schema"
42 type="xs:int" style="tenplate" name="id"/>
43 </resource>

44 <resource pat h="address">

45 <param xm ns: xs="htt p: // www. w3. or g/ 2001/ XM_Schema"
46 type="xs:int" style="tenplate" name="id"/>
47 <nmet hod name="CGET" id="get Address" >

48 <r esponse/ >

49 </ met hod>
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<met hod name="PUT" id="updat eAddress"/>
<resource path="sub">
<met hod name="CGET" id="get Del i ver yAddress" >
<r esponse/ >
</ met hod>
</resource>
</resource>
</resource>
<resource pat h="application.wadl">
<met hod name="CGET" id="get Wadl ">
<response>
<representation nmedi aType="appl i cati on/vnd. sun. wadl +xm "/ >
<representation nmedi aType="application/xm"/>
</ response>
</ met hod>
<met hod nanme="OPTI ONS" i d="appl y">
<r equest >
<representation nmedi aType="*/*"/>
</ request >
<response>
<representation nmedi aType="text/plain"/>
</ response>
</ met hod>
<met hod nanme="OPTI ONS" i d="appl y">
<r equest >
<representation nmedi aType="*/*"/>
</ request >
<response>
<representation nmedi aType="*/*"/>
</ response>
</ met hod>
<resource path="{path}">
<param xm ns: xs="htt p: // www. w3. or g/ 2001/ XM_Schema"
type="xs:string" style="tenpl ate" name="path"/>
<met hod name="CGET" i d="geExternal G ammar" >
<response>
<representation nmedi aType="application/xm"/>
</ response>
</ met hod>
<met hod nanme="OPTI ONS" i d="appl y">
<request >
<representation nmedi aType="*/*"/>
</ request >
<response>
<representation nmedi aType="text/plain"/>
</ response>
</ met hod>
<met hod nanme="COPTI ONS" i d="appl y">
<r equest >
<representation nmedi aType="*/*"/>
</ request >
<response>
<representation nmedi aType="*/*"/>
</ response>
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104 </ met hod>
105 </ resource>
106 </ resource>

107 </resources>

108 </ application>

The resource with pat h="custoner/{id}" is similar to the country resource from the
previous example. There is a path parameter which identifies the customer by i d. The resource
contains 2 user-declared methods and again auto-generated OPTI ONS methods added by Jersey. THe
resource declares 2 sub-resource locators which are represented in the returned WADL document as
nested r esour ce elements. Note that the sub-resource locator get Cust oner Addr ess() returns
a type CustomerAddressSubResource in the method declaration and also in the WADL there is
a resour ce element for such a sub resource with full internal description. The second method
get Addi ti onal | nf oSubResour ce() returns only an Qbj ect in the method declaration. While
this is correct from the JAX-RS perspective as the real returned type can be computed from a request
information, it creates a problem for WADL generator because WADL is generated based on the static
configuration of the JAX-RS application resources. The WADL generator does not know what type would
be actualy returned to a request at run time. That is the reason why the nested r esour ce element
with pat h="addi ti onal -i nf 0" does not contain any information about the supported resource
representations.

The Cust omer Addr essSubResour ce sub-resource described in the nested element <r esour ce
pat h="addr ess" > does not contain an OPTI ONS method. While these methods are in fact generated
by Jersey for the sub-resource, Jersey WADL generator does not currently support adding these
methods to the sub-resource description. This should be addressed in the near future. Still, there are
two user-defined resource methods handling HTTP GET and PUT requests. The sub-resource method
get Del i ver yAddr ess() is represented as a separate nested resource with pat h="sub" . Should
there be more sub-resource methods defined with pat h="sub" , then all these method descriptionswould
be placed into the samer esour ce element. In other words, sub-resource methods are grouped in WADL
as sub-resources based on their pat h value.

Configuration

WADL generationisenabled in Jersey by default. Thismeansthat OPTI ONS methods are added by default
to each resource and an auto-generated / appl i cat i on. wadl resource is deployed too. To override
this default behavior and disable WADL generation in Jersey, setup the configuration property in your
application:

jersey.config.server.wadl.di sabl eWadl =true

Thisproperty canbesetupinaweb. xn if the Jersey applicationisdeployedinthe serviet withweb. xm
or the property can be returned from the Application [http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/
ws/rs/core/Application.html]. get Properti es() . See Deployment chapter for more information on
setting the application configuration properties in various deployments.

WADL support in Jersey isimplemented via M odel Processor [ https://jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/server/model/M odel Processor.html] extension. This implementation enhances the
application resource model by adding the WADL providing resources. WADL Mbdel Processor
priority valueishigh (i.e. the priority islow) asit should be executed as one of the last model processors.
Therefore, any Mbdel Processor executed before will not see WADL extensions in the resource
model. WADL handling resource model extensions (resources and OPTI ONS resource methods) are not
added to the application resource model if there is aready a matching resource or a resource method
detected in the model. In other words, if you define for example your own OPTI ONS method that would
produce "appl i cati on. wadl " response content, this method will not be overridden by WADL
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model processor. See Resource builder chapter for more information on Model Pr ocessor extension
mechanism.

Extended WADL support

Please note that the API of extended WADL support is going to be changed in one of the future
releases of Jersey 2.x (see below).

Jersey supports extension of WADL generation called extended WADL. Using the extended WADL
support you can enhance the generated WADL document with additional information, such as resource
method javadoc-based documentation of your REST APIs, adding general documentation, adding external
grammar support, or adding any custom WADL extension information.

The documentation of the existing extended WADL can be found here: Extended WADL in Jersey
1 [https://wikis.oracle.com/display/Jersey/WADL]. This contains description of an extended WADL
generation in Jersey 1.x that is currently supported also by Jersey 2.x.

Again, note that the extended WADL in Jersey 2.x is NOT the intended final version and
APl is going to be changed. The existing set of features and functionality will be preserved
but the APIs will be significantly re-designed to support additional use cases. This impacts
mainly the APIs of WadlGenerator [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
server/wadl/Wadl Generator.html], Wadl GeneratorConfig [https://jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/server/wadl/config/Wadl GeneratorConfig.html] as well as any related classes. The API
changes may impact your code if you are using a custom Wadl Gener at or or plan to implement one.
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Chapter 18. Bean Validation Support

18.1.

18.2.

Validation is a process of verifying that some data obeys one or more pre-defined constraints. This
chapter describes support for Bean Validation [http://beanvalidation.org/] in Jersey in terms of the needed
dependencies, configuration, registration and usage. For more detailed description on how JAX-RS
provides native support for validating resource classes based on the Bean Validation refer to the chapter
in the JAX-RS spec [http://jcp.org/en/jsr/detail 71d=339].

Bean Validation Dependencies

Bean Validation support in Jersey is provided as an extension module and needsto be mentioned explicitly
inyour pom xm file (in case of using Maven):

<dependency>
<groupl d>or g. gl assfi sh. j ersey. ext </ groupl d>
<artifactld>jersey-bean-validation</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

Note

If youre not using Maven make sure to have also all the transitive dependencies
(see jersey-bean-validation [https://jersey.java.net/project-info/2.22/jersey/project/jersey-bean-
validation/dependencies.html]) on the classpath.
This module depends directly on Hibernate Validator [http://www.hibernate.org/subprojects/
validator.html] which provides a most commonly used implementation of the Bean Validation API spec.

If you want to use adifferent implementation of the Bean Validation API, use standard Maven mechanisms
to exclude Hibernate Validator from the modules dependencies and add a dependency of your own.

<dependency>
<groupl d>or g. gl assfi sh.jersey. ext </ groupl d>
<artifactld>j ersey-bean-validation</artifactld>
<versi on>2. 22</ ver si on>
<excl usi ons>
<excl usi on>
<gr oupl d>or g. hi ber nat e</ gr oupl d>
<artifactld>hi bernate-validator</artifactld>
</ excl usi on>
</ excl usi ons>
</ dependency>

Enabling Bean Validation in Jersey

As stated in Section 4.3, “Auto-Discoverable Features’, Jersey Bean Validation is one of the modules
where you don't need to explicitly register it's Feat ur es (ValidationFeature [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/server/validation/VaidationFeature.html]) on the server as it's
features are automatically discovered and registered when you add the j er sey- bean-val i dati on
moduleto your classpath. There are three Jersey specific properties that could disable automatic discovery
and registration of Jersey Bean Validation integration module:
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e CommonProperties. FEATURE_AUTO_DISCOVERY_DISABLE [https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/
CommonProperties.htm#FEATURE_AUTO_DISCOVERY _DISABLE]

» ServerProperties FEATURE_AUTO_DISCOVERY_DISABLE [https://jersey.javanet/apidocs/2.22/
jerseylorg/glassfish/jersey/server/
ServerPropertieshtmi#FEATURE_AUTO_DISCOVERY_DISABLE]

» ServerProperties.BV_FEATURE_DISABLE [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/server/ServerProperties.html#BYV_FEATURE _DISABLE]

Note

Jersey does not support Bean Validation on the client at the moment.

18.3. Configuring Bean Validation Support

Configuration of Bean Validation support in Jersey is twofold - there are few specific
properties that affects Jersey behaviour (e.g. sending validation error entities to the client)
and then there is ValidationConfig [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
server/validation/ValidationConfig.html] class that configures Validator [http://docs.jboss.org/hibernate/
beanvalidation/spec/1.1/api/javax/validation/Validator.html] used for validating resources in JAX-RS
application.

To configure Jersey specific behaviour you can use the following properties:

ServerProperties.BV_DISABLE_V A LDDsAAIEs GYaEX BEEta@HE OV EBRI DiiedkHECKe on this is
[https://jersey.java.net/ described in Section 18.5, “ @V alidateOnExecution”.
apidocs/2.22/jersey/org/

glassfish/jersey/server/
ServerProperties.html#BV_DISABLE_VALIDATE_ON_EXECUTABLE_OVERRIDE_CHECK]

ServerProperties.BV_SEND_ERROR BEhalRisSIeailitRivalidation errors in response entity to the client.
[https://jersey.java.net/ More on thisin Section 18.7.1, “ValidationError”.
apidocs/2.22/jersey/org/

glassfish/jersey/server/

ServerProperties.html#BV_SEND_ERROR_IN_RESPONSE]

Example 18.1. Configuring Jer sey specific propertiesfor Bean Validation.

new Resour ceConfi g()
/1 Now you can expect validation errors to be sent to the client.
. property(ServerProperties. BY_SEND ERROR | N RESPONSE, true)
/1 @/alidateOnExecution annotations on subcl asses won't cause errors.
. property(ServerProperties. BY_DI SABLE_VALI DATE_ON_EXECUTABLE_OVERRI DE_CHEC
/1 Further configuration of ResourceConfig.
.register( ... );

NOoO b~ WwWNPRE

Customization of the Val i dat or used in validation of resource classesmethods can be done
using Val i dati onConf i g class and exposing it via ContextResolver<T> [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rgext/ContextResol ver.html] mechanism as shown in Example 18.2, “Using
Val i dat i onConfi g to configure Val i dat or.”. You can set custom instances for the following
interfaces from the Bean Validation API:
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» Messagel nterpolator [http://docs.jboss.org/hibernate/beanvalidation/spec/1.1/api/javax/validation/
Messagel nterpolator.html] - interpolates a given constraint violation message.

» TraversableResolver [http://docs.jboss.org/hibernate/beanvalidation/spec/1.1/api/javax/validation/
TraversableResolver.html] - determinesif a property can be accessed by the Bean Validation provider.

» CongtraintValidatorFactory [http://docs.jboss.org/hibernate/beanvalidation/spec/1.1/api/javax/
validation/ConstraintV alidatorFactory.html] - instantiatesaConst r ai nt Val i dat or instance based
off its class. Note that by setting a custom Const r ai nt Val i dat or Fact ory you may loose
injection of available resources/providers at the moment. See Section 18.6, “Injecting” how to handle
this.

» ParameterNameProvider [http://docs.jboss.org/hibernate/beanvalidation/spec/1.1/api/javax/validation/
ParameterNameProvider.html] - provides names for method and constructor parameters.

Example 18.2. Using Val i dat i onConf i g to configureVal i dat or .

~
*

E I I B T T

~

Custom configuration of validation. This configuration defines custom
<ul >

<l i >Par amet er NaneProvider - if method input paraneters are invalid,
i nstead of the default ones ({@ode arg0, argl, ..})</li>
</ ul >

<l i >Constrai ntValidationFactory - so that validators are able to inject Jer

public class ValidationConfigurati onContextResol ver inmplenents ContextResol ver <Val

@cont ext
private ResourceCont ext resourceContext;

@verride
public ValidationConfig getContext(final Cass<?> type) {
final ValidationConfig config = new ValidationConfig();

confi g. set Constrai nt Val i dat or Fact ory(resour ceCont ext. get Resource(l njecting

confi g. set Par anet er NanmePr ovi der (new Cust onPar anet er NanePr ovi der () ) ;
return config;

}

/**

* See Cont act Car dTest #t est Addl nval i dCont act .
*/

private class CustomnParamnet er NaneProvi der i npl enents Par anet er NamePr ovi der {

private final ParaneterNameProvi der nameProvider;

publ i c CustonPar amet er NamePr ovi der () {

nanmeProvi der = Validation. byDefaul t Provi der (). configure().getDefaultPa

}
@verride

public List<String> getParaneterNames(final Constructor<?> constructor) {

return nameProvi der. get Par amet er Nanes(const ructor);

}
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@verride
public List<String> getParaneterNames(final Method nethod) ({
/1 See Contact CardTest #t est Addl nval i dCont act .
if ("addContact".equal s(nmet hod. get Nane())) {
return Arrays. aslList("contact");
}

return nameProvi der. get Par anet er Names( net hod) ;

}
Register this classin your app:

final Application application = new ResourceConfig()
/1 Validation.
.regi ster(ValidationConfigurationContext Resol ver. cl ass)
/1 Further configuration.
.register( ... );

Note

This code snippet has been taken from Bean Validation example [https://github.com/jersey/
jerseyltree/2.22/exampl es/bean-validation-webapp] .

18.4. Validating JAX-RS resources and
methods

JAX-RS specification states that constraint annotations are allowed in the same locations as the following
annotations: @vat ri xPar am @uer yPar am @Pat hPar am @Cooki ePar am @Header Par am
and @ont ext , except in class constructors and property setters. Specifically, they areallowedinresource
method parameters, fields and property getters as well as resource classes, entity parameters and resource
methods (return values). Jersey provides support for validation (see following sections) annotated input
parameters and return value of the invoked resource method as well as validation of resource class
(class constraints, field constraints) where this resource method is placed. Jersey does not support, and
doesn't validate, constraints placed on constructors and Bean Validation groups (only Def aul t groupis
supported at the moment).

18.4.1. Constraint Annotations

The JAX-RS Server APl provides support for extracting request values and mapping them into Java
fields, properties and parameters using annotations such as @HeaderParam [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rsHeaderParam.html], @QueryParam [http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rs/QueryParam.html], etc. It also supports mapping of the request entity bodiesinto Java
objects via non-annotated parameters (i.e., parameters without any JAX-RS annotations).

The Bean Validation specification supports the use of constraint annotations as a way of declaratively
validating beans, method parameters and method returned values. For example, consider resource class
from Example 18.3, “ Constraint annotations on input parameters’ augmented with constraint annotations.

Example 18.3. Constraint annotations on input parameters

@ath("/")
cl ass MyResourced ass {
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@QosT

@onsumes( " appl i cati on/ x- ww«+ f or m ur | encoded")

public void registerUser(
@\ot Nul | @ornParan("firstNane") String firstNane,
@\ot Nul | @ornParan("l ast Nane") String | astName,
@mai |l @ornmParam("email") String email) {

}

The annotations @lot Nul | and @Enmi | impose additional constraints on the form parameters
firstNane,| ast Nanme andenmi | . The @ot Nul | constraint isbuilt-in to the Bean Validation API;
the @nwai | constraint is assumed to be user defined in the example above. These constraint annotations
are not restricted to method parameters, they can be used in any location in which JAX-RS binding
annotations are allowed with the exception of constructors and property setters.

Rather than using method parameters, the MyResour ceCl ass shown above could have been written as
in Example 18.4, “ Constraint annotations on fields”.

Example 18.4. Constraint annotations on fields

@ath("/")
cl ass MyResourced ass {

@Not Nul |
@-ormParam("firstName")
private String firstNanme;

@Not Nul |
@-or mPar an( "1 ast Nane")
private String | astNamne;

private String email;

@-ormParam("enai |l ")

public void setEmail (String email) {
this.email = emnil;

}

@i |

public String getEmail () {
return emil;

}

}

Note that in thisversion, f i r st Name and | ast Nane arefieldsinitialized viainjectionand erai | isa
resource class property. Constraint annotations on properties are specified in their corresponding getters.

Constraint annotations are al so allowed on resource classes. |n addition to annotating fields and properties,
an annotation can be defined for the entire class. Let us assume that @NonEnpt yNanes validates that
one of the two name fieldsin MyResour ced ass is provided. Using such an annotation, the example
above can be extended to look like Example 18.5, “Constraint annotations on class’
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Example 18.5. Constraint annotations on class

@rath("/")
@NonEnpt yNanes
cl ass MyResourced ass {

@Not Nul |
@-or mParam("firstNanme")
private String firstNane;

@Not Nul |
@-or mPar an( " | ast Nane")
private String | ast Nane;

private String email;

}

Constraint annotations on resource classes are useful for defining cross-field and cross-property
constraints.

18.4.2. Annotation constraints and Validators

Annotation constraints and validators are defined in accordance with the Bean Validation specification.
The @nail annotation used in Example 18.4, “Constraint annotations on fields’ is defined
using the Bean Vadidation @Constraint [http://docs.jboss.org/hibernate/beanvalidation/spec/1.1/api/
javax/validation/Constraint.ntml] meta-annotation, see Example 18.6, “Definition of a constraint
annotation”.

Example 18.6. Definition of a constraint annotation

@rarget ({ METHOD, FlELD, PARAMETER })

@Ret ent i on( RUNTI MVE)

@onstraint (val i datedBy = Enuil Val i dat or. cl ass)
public @nterface Email {

String nessage() default "{com exanple.validation.constraints.enail}";
G ass<?>[] groups() default {};

O ass<? extends Payl oad>[] payload() default {};
}

The @onst r ai nt annotation must include areference to the validator classthat will be used to validate
decorated values. The Emai | Val i dat or classmust implement Const r ai nt Val i dat or <Emi | ,

T> where T is the type of values being validated, as described in Example 18.7, “Validator
implementation.”.

Example 18.7. Validator implementation.

public class Enail Validator inplenents ConstraintValidator<Email, String> {

public void initialize(Email email) {
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}

public boolean isValid(String value, ConstraintValidatorContext context) ({

}
}

Thus, Enai | Val i dat or appliesto valuesannotated with @i | that areof type St ri ng. Validators
for other Javatypes can be defined for the same constraint annotation.

18.4.3. Entity Validation

Request entity bodies can be mapped to resource method parameters. There are two ways in which these
entities can be validated. If the request entity is mapped to a Java bean whose class is decorated with Bean
Validation annotations, then validation can be enabled using @Valid [http://docs.jboss.org/hibernate/
beanvalidation/spec/1.1/api/javax/validation/Vaid.html] asin Example 18.8, “Entity validation”.

Example 18.8. Entity validation

@5t andar dUser
class User {

@Not Nul |
private String firstNanme;

@ath("/")
cl ass MyResourced ass {

@osT
@onsunes("application/ xm™")
public void registerUser(@alid User user) {

}
}

In this case, the validator associated with @t andar dUser (as well as those for non-class level
constraints like @Not Nul | ) will be called to verify the request entity mapped to user .

Alternatively, a new annotation can be defined and used directly on the resource method parameter
(Example 18.9, “Entity validation 2").

Example 18.9. Entity validation 2

@ath("/")
cl ass MyResourced ass {

@QosT
@onsumes("application/ xm ")
public void registerUser(@rem umldser User user) {
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}

Intheexampleabove, @r eni uniJser rather than @t andar dUser will beusedto validate the request
entity. These two ways in which validation of entities can be triggered can al so be combined by including
@val i d inthelist of constraints. The presence of @/al i d will trigger validation of all the constraint
annotations decorating a Java bean class.

Response entity bodies returned from resource methods can be validated in asimilar manner by annotating
the resource method itself. To exemplify, assuming both @t andar dUser and @'r em unlJser are
required to be checked before returning a user, the get User method can be annotated as shown in
Example 18.10, “ Response entity validation”.

Example 18.10. Response entity validation

@ath("/")
cl ass MyResourced ass {

@EET

@ath("{id}")

@r oduces("application/xm™")

@/alid @0rem unlJser

public User getUser(@Pat hParam"id") String id) {
User u = findUser(id);
return u;

}

Note that @°r ermi umJser isexplicitly listed and @t andar dUser istriggered by the presence of the
@/al i d annotation - see definition of User class earlier in this section.

18.4.4. Annotation Inheritance

18.5.

Therules for inheritance of constraint annotation are defined in Bean Validation specification. It isworth
noting that these rules are incompatible with those defined by JAX-RS. Generally speaking, constraint
annotations in Bean Validation are cumulative (can be strengthen) across a given type hierarchy while
JAX-RS annotations are inherited or, overridden and ignored.

For Bean Validation annotations Jersey follows the constraint annotation rules defined in the Bean
Validation specification.

@ValidateOnExecution

According to Bean Validation specification, validation is enabled by default only for the so called
constrained methods. Getter methods as defined by the Java Beans specification are not constrained
methods, so they will not be validated by default. The special annotation @/al i dat eOnExecut i on
can be used to selectively enable and disable validation. For example, you can enable validation on method
get Emai | shown in Example 18.11, “Validate getter on execution”.

Example 18.11. Validate getter on execution
@ath("/")
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cl ass MyResourced ass {

@i |

@/al i dat eOnExecuti on

public String getEmail () {
return email;

}

}

The default value for thet ype attribute of @/al i dat eOnExecuti onisl MPLI CI T which resultsin
method get Emai | being validated.

Note

According to Bean Validation specification @/al i dat eOnExecution cannot
be overridden once is declaaed on a method (i.ee in  subclasy
sub-interface) and in  this dituations a Validati onException  should
be raised  This default behaviour can be  suppressed by  setting
ServerProperties.BV_DISABLE_VALIDATE_ON_EXECUTABLE_OVERRIDE_CHECK
[https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/
ServerProperties.html#BV_DISABLE_VALIDATE_ON_EXECUTABLE_OVERRIDE_CHECK]
property (Jersey specific) tot r ue.

18.6. Injecting

Jersey alows you to inject registered resources/providers into
your ConstraintValidator [http://docs.jboss.org/hibernate/beanvalidation/spec/1.1/api/javax/validation/
ConstraintValidator.html] implementation and you can inject Configuration [http://docs.jboss.org/
hibernate/beanvalidation/spec/1.1/api/javax/validation/Configuration.html], ValidatorFactory [http://
docs.jboss.org/hibernate/beanvalidati on/spec/1.1/api/javax/validation/V alidatorFactory.html] and
Validator [http://docs.jboss.org/hibernate/beanvalidation/spec/1.1/api/javax/validation/V alidator.html] as
required by Bean Validation spec.

Note

Injected  Configuration  [http://docs.jboss.org/hibernate/beanvalidation/spec/1.1/api/javax/
validation/Configuration.html], ValidatorFactory [http://docs.jboss.org/hibernate/
beanvalidation/spec/1.1/api/javax/validation/ValidatorFactory.html] and Validator [http://
docs.jboss.org/hibernate/beanvalidation/spec/1.1/api/javax/validation/Vaidator.ntml] do not
inherit configuration provided by ValidationConfig [https://jersey.java.net/apidocs/2.22/
jersey/orgl/glassfish/jersey/server/validation/ValidationConfig.html] and need to be configured
manually.

Injection of JAX-RS components into Constrai ntVal i dat ors is supported via a custom

Const rai nt Val i dat or Fact ory provided by Jersey. An example is shown in Example 18.12,

“Injecting Urilnfo into a ConstraintValidator”.

Example 18.12. Injecting Urilnfo into a ConstraintValidator

public class Email Validator inplenents ConstraintValidator<Email, String> {

@cont ext
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private Urilnfo urilnfo;
public void initialize(Email email) {

}

public boolean isValid(String value, ConstraintValidatorContext context) ({
/1 Use Urilnfo.

}

Using a custom ConstraintValidatorFactory [http://docs.jboss.org/hibernate/beanvalidation/spec/1.1/
api/javax/validation/ConstraintValidatorFactory.html] of your own disables registration of the one
provided by Jersey and injection support for resources/providers (if needed) has to be provided
by this new implementation. Example 18.13, “Support for injecting Jersey's resources/providers via
ConstraintValidatorFactory.” shows how this can be achieved.

Example 18.13. Support for injecting Jersey's resourcesproviders via
ConstraintValidator Factory.

public class InjectingConstraintValidatorFactory inplenents ConstraintValidatorFac

@cont ext

private ResourceCont ext resourceContext;

@verride

public <T extends ConstraintValidator<?, ?>> T getlnstance(final C ass<T> key)
return resourceCont ext. get Resour ce(key);

}

@verride

public void rel easel nstance(final ConstraintValidator<?, ?> instance) {
/1 NOOoP
}

Note

This behaviour may likely change in one of the next version of Jersey to remove the need
of manually providing support for injecting resources/providers from Jersey in your own
Const r ai nt Val i dat or Fact or y implementation code.

18.7. Error Reporting

Bean Vadlidation specification defines a smal hierarchy of exceptions (they all
inherit from ValidationException [http://docs.jboss.org/hibernate/beanvalidation/spec/1.1/api/javax/
validation/ValidationException.html]) that could be thrown during initiaization of validation
engine or (for our case more importantly) during validation of input/output
values (ConstraintViolationException [http://docs.jboss.org/hibernate/beanvalidation/spec/1.1/api/javax/
validation/ConstraintViolationException.html]). If a thrown exception is a subclass of
Val i dat i onExcepti on except Constrai ntViol ati onExcepti on then this exception is
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mapped to a HTTP response with status code 500 (Internal Server Error). On the other hand, when a
Const rai nt Vi ol ati onExcept i on isthrow two different status code would be returned:

» 500 (Interna Server Error)
If the exception was thrown while validating a method return type.
* 400 (Bad Request)

Otherwise.

18.7.1. ValidationError

By default, (during mapping Constrai nt Vi ol ati onExcepti ons) Jersey doesn't return any
entities that would include validation errors to the client. This default behaviour could be changed
by enabling ServerProperties.BV_SEND_ERROR_IN_RESPONSE [https:/jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/server/ServerProperties.html#BV_SEND ERROR_IN_RESPONSE] property
in your application (Example 18.1, “Configuring Jersey specific properties for Bean
Validation.”). When this property is enabled then our custom ExceptionMapper<E extends
Throwable> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/ExceptionM apper.html] (that
ishandling Val i dat i onExcept i ons) would transform Const r ai nt Vi ol ati onExcept i on(s)
into ValidationError [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/validation/
ValidationError.html](s) and set this object (collection) as the new response entity which Jersey is able
to sent to the client. Four Medi aTypesare currently supported when sending Val i dat i onEr r or sto
the client:

o text/plain

e text/htm

e application/xm

» application/json
Note

Note: You need to register one of the JSON (JAXB) providers (e.g. MOXy) to marshall
validation errors to JSON.

Let'stakealook at VVaidationError [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/
validation/ValidationError.html] class to see which properties are send to the client:

@Xnl Root El enent
public final class ValidationError {

private String nessage;
private String nessageTenpl at e;
private String path;

private String invalidVal ue;
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The nessage property is the interpolated error message, messageTenpl at e represents
a non-interpolated error message (or key from your constraint definition eg.
{j avax. val i dati on. constrai nts. Not Nul | . message}), pat h contains information about
the path in the validated object graph to the property holding invalid value and i nval i dVal ue isthe
string representation of the invalid value itself.

Here are few examples of Val i dat i onEr r or messages sent to client:

Example 18.14. Val i dat i onError totext/ pl ain

HTTP/ 1.1 500 Internal Server Error
Content-Length: 114

Content - Type: text/plain

Vary: Accept

Server: Jetty(6.1.24)

Contact with given |ID does not exist. (path = Contact CardResource. get Contact. <retu

Example 18.15. Val i dati onError tot ext/ htn

HTTP/ 1.1 500 Internal Server Error
Cont ent - Lengt h:

Content - Type: text/plain

Vary: Accept

Server: Jetty(6.1.24)

<div class="validation-errors">
<div class="validation-error">
<span cl ass="nessage">Contact with given ID does not exist.</span>
(
<span cl ass="pat h">
<st rong>pat h</ st rong>
= Cont act Car dResour ce. get Cont act . <return val ue>
</ span>
<span cl ass="invalid-val ue">
<strong>i nval i dval ue</ st rong>
= nul |
</ span>
)
</div>
</div>

Example 18.16. Val i dat i onErr or toappl i cati on/ xm

HTTP/ 1.1 500 Internal Server Error
Cont ent - Lengt h:

Content - Type: text/plain

Vary: Accept

Server: Jetty(6.1.24)

<?xm version="1.0" encodi ng="UTF-8""?>
<val i dati onErrors>
<val i dati onError>
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<nmessage>Contact with given |ID does not exist.</nessage>
<nmessageTenpl at e>{ cont act . does. not . exi st } </ nessageTenpl at e>
<pat h>Cont act Car dResour ce. get Cont act. & t; return val ueé&gt; </ pat h>
</validationError>
</validationErrors>

Example 18.17. Val i dat i onErr or toappl i cati on/json

HTTP/ 1.1 500 Internal Server Error
Content-Length: 174

Cont ent - Type: application/json
Vary: Accept

Server: Jetty(6.1.24)

[ {
"message" : "Contact with given |ID does not exist.",
"messageTenpl ate" : "{contact. does.not.exist}",
"path" : "Contact CardResource. get Contact.<return val ue>"
bl

18.8. Example

To see a complete working example of using Bean Validation (JSR-349) with Jersey refer to the Bean
Validation Example [https://github.com/jersey/jersey/tree/2.22/exampl es/bean-validation-webapp].
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Chapter 19. Entity Data Filtering

Support for Entity Filtering in Jersey introduces a convenient facility for reducing the amount of data
exchanged over the wire between client and server without a need to create specialized data view
components. The main idea behind thisfeature isto give you APIsthat will let you to selectively filter out
any non-relevant data from the marshalled object model before sending the data to the other party based
on the context of the particular message exchange. Thisway, only the necessary or relevant portion of the
datais transferred over the network with each client request or server response, without a need to create
special facade models for transferring these limited subsets of the model data.

Entity filtering feature allows you to define your own entity-filtering rules for your entity classes based
on the current context (e.g. matched resource method) and keep these rules in one place (directly in your
domain model). With Jersey entity filtering facility it is also possible to assign security access rules to
entity classes properties and property accessors.

We will first explain the main concepts and then we will explore the entity filtering feature topics from
a perspective of basic use-cases,

 Section 19.3, “Using custom annotations to filter entities”

» Section 19.4, “Role-based Entity Filtering using (j avax. annot at i on. secur i t y) annotations’
 Section 19.5, “Entity Filtering based on dynamic and configurable query parameters’

aswell as some more complex ones.

» Section 19.6, “Defining custom handling for entity-filtering annotations’

Note

Jersey entity filtering feature is supported via Jersey extension modules listed in Section 19.8,
“Modules with support for Entity Data Filtering”.

19.1. Enabling and configuring Entity Filtering
In your application

Entity Filtering support in Jersey is provided as an extension module and needs to be mentioned explicitly
inyour pom xni file (in case of using Maven):

<dependency>
<groupl d>or g. gl assfi sh. j ersey. ext </ groupl d>
<artifactld>jersey-entity-filtering</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

Note

If youre not using Maven make sure to have also all the transitive dependencies
(see jersey-entity-filtering [https./jersey.java.net/project-info/2.22/jersey/project/jersey-entity-
filtering/dependencies.html]) on the classpath.

The entity-filtering extension module provides three Feat ur eswhich you can register into server/client
runtimein prior to use Entity Filtering in an application:;
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* EntityFilteringFeature [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/message/

filtering/EntityFilteringFeature.html]

Filtering based on entity-filtering annotations (or i.e. externa configuration file)
created using @EntityFiltering [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/

message/filtering/EntityFiltering.html] meta-annotation.

 SecurityEntityFilteringFeature [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/

message/filtering/SecurityEntityFilteringFeature.html]

Filtering based on security (j avax. annot at i on. securi t y) and entity-filtering annotations.

 SelectableEntityFilteringFeature [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/

message/filtering/Sel ectabl eEntityFilteringFeature.html]

Filtering based on dynamic and configurable query parameters.

If you want to use both entity-filtering annotations and security annotations for entity data filtering
it is enough to register SecurityEntityFilteringFeature as this feature registers also

EntityFilteringFeature.

Entity-filtering currently recognizes one property that can be passed into the Configuration [http://jax-rs-

spec.java.net/nonav/2.0/api docs/javax/ws/rs/core/Configuration.html] instance (client/server):

 EntityFilteringFeature. ENTITY_FILTERING_SCOPE  [https://jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/message/filtering/EntityFilteringFeature. tmI#ENTITY _FILTERING _SCOPE] -

" ersey.config.entityFiltering.scope"

Defines one or more annotations that should be used as entity-filtering scope when reading/writing an

entity.
Note

Processing of entity-filtering annotations to create an entity-filtering scope is defined

following: "Request/ Resource entity annotations" > "Configuration”

"Resour ce net hod/ cl ass annot ati ons" (on server).

Y ou can configure entity-filtering on server (basic + security examples) as follows:

Example 19.1. Registering and configuring entity-filtering feature on server.

new Resour ceConfi g()
/1 Set entity-filtering scope via configuration.
.property(EntityFilteringFeature. ENTI TY_FI LTERI NG _SCOPE,
/1 Register the EntityFilteringFeature.
.register(EntityFilteringFeature.class)
/1 Further configuration of ResourceConfig.
.register( ... );

No b~ wWN PR

by

>

new Annot ati on[]

Example 19.2. Registering and configuring entity-filtering feature with security

annotationson server.

1 new ResourceConfig()

2 /1 Set entity-filtering scope via configuration.

3 .property(EntityFilteringFeature. ENTI TY_FI LTERI NG_SCOPE,
4 /1 Register the SecurityEntityFilteringFeature.

new Annot ati on[ ]
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5 .register(SecurityEntityFilteringFeature.class)
6 /1 Further configuration of ResourceConfig.
7 .register( ... );

Example 19.3. Registering and configuring entity-filtering feature based on
dynamic and configurable query parameters.

new Resour ceConfi g()
/1 Set query paraneter name for dynamic filtering
. property(Sel ectabl eEntityFilteringFeature. QIERY PARAM NAME, "sel ect")
/1 Register the SelectableEntityFilteringFeature.
.register(Sel ectabl eEntityFilteringFeature.class)
/1 Further configuration of ResourceConfig.
.register( ... );

No b~ wWNERE

Use similar steps to register entity-filtering on client:
Example 19.4. Registering and configuring entity-filtering feature on client.

1 final CientConfig config = new ClientConfig()

2 /1 Set entity-filtering scope via configuration.

3 .property(EntityFilteringFeature. ENTI TY_FI LTERI NG _SCOPE, new Annot ation[]
4 /1 Register the EntityFilteringFeature.

5 .register(EntityFilteringFeature.class)

6 /1 Further configuration of CientConfig.

7 .register( ... );

8

9 // Create new client.

10 final Cient client = dientCientBuilder.newdient(config);
11

12 // Use the client.

19.2. Components used to describe Entity
Filtering concepts

In the next section the entity-filtering features will be illustrated on a project-tracking application that
contains three classes in it's domain model and few resources (only Pr oj ect resource will be shown
in this chapter). The full source code for the example application can be found in Jersey Entity Filtering
exampl e [https://github.com/jersey/jersey/tree/2.22/exampl es/entity-filtering] .

Suppose there are three domain model classes (or entities) in our model: Pr oj ect , User and Task
(getters/setter are omitted for brevity).

Example 19.5. Proj ect

public class Project {
private Long id;
private String nane;

1
2
3
4
5
6
7 private String description;
8
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9 private List<Task> tasks;
10

11 private List<User> users;
12

13 /1 getters and setters
14 }

Example 19.6. User

1 public class User {

2

3 private Long id;

4

5 private String nane;

6

7 private String email;

8

9 private List<Project> projects;
10

11 private List<Task> tasks;
12

13 /1 getters and setters
14 }

Example 19.7. Task

1 public class Task {

2

3 private Long id;

4

5 private String namne;

6

7 private String description;
8

9 private Project project;
10

11 private User user;

12

13 /] getters and setters
14 }

To retrieve the entities from server to client, we have created also a couple of JAX-RS resources from
whosethe Pr 0j ect sResour ce isshown as example.

Example 19.8. ProjectsResource

1 @prat h("projects")
2 @roduces("application/json")
3 public class ProjectsResource {

@ET

@ath("{id}")

public Project getProject(@vathParam("id") final Long id) ({
return getDetail edProject(id);

0O~NO 01
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9 }

10

11 @ET

12 public List<Project> getProjects() {
13 return getDetail edProjects();

14 }

15 }

19.3. Using custom annotations to filter entities

Entity filtering viaannotationsis based on an @EntityFiltering [ https.//jersey.java.net/apidocs/2.22/jersey/
org/glassfish/j ersey/message/filtering/EntityFiltering.html] meta-annotation. This meta-annotation is used
to identify entity-filtering annotations that can be then attached to

» domain model classes (supported on both, server and client sides), and
* resource methods/ resource classes (only on server side)

An exampleof entity-filtering annotation applicableto aclass, field or method can be seenin Example 19.9,
“ProjectDetailedView” below.

Example 19.9. ProjectDetailedView

1 @rarget ({El enent Type. TYPE, El enent Type. METHOD, El enent Type. FI ELD})
2 @Retention(RetentionPolicy. RUNTI ME)

3 @ocunent ed

4 @ntityFiltering

5 public @nterface ProjectDetail edVi ew {

6
7 /**
8 * Factory class for creating instances of {@ode ProjectDetail edView} ann
9 */
10 public static class Factory
11 ext ends Annot ati onLiteral <Proj ect Det ai | edVi ew>
12 i mpl enents ProjectDetail edVi ew {
13
14 private Factory() {
15 }
16
17 public static ProjectDetail edView get () {
18 return new Factory();
19 }
20 }
21 }

Since creating annotation instances directly in Java code is not trivial, it is a good practice to provide
an inner annotation Fact or y class in each custom filtering annotation, through which new instances of
the annotation can be directly created. The annotation factory class can be created by extending the HK2
Annot at i onLi t er al classand implementing the annotation interface itself. It should also provide a
static factory method that will create and return anew instance of the Fact or y classwhen invoked. Such
annotation instances can be then passed to the client and server run-times to define or override entity-
filtering scopes.

By placing an entity-filtering annotation on an entity (class, fields, getters or setters) we define a so-called
entity-filtering scope for the entity. The purpose of entity-filtering scope isto identify parts of the domain
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model that should be processed when the model is to be sent over the wire in a particular entity-filtering
scope. We distinguish between:

* global entity-filtering scope (defined by placing filtering annotation on a classitself), and
* local entity-filtering scope (defined by placing filtering annotation on afield, getter or setter)

Unannotated members of a domain model class are automatically added to al existing global entity-
filtering scopes. If there is no explicit global entity-filtering scope defined on a class a default scope is
created for this class to group these members.

Creating entity-filtering scopes using custom entity-filtering annotations in domain model classes is
illustrated in the following examples.

Example 19.10. Annotated Project

1 public class Project {

2

3 private Long id;

4

5 private String nane;

6

7 private String description;
8

9 @r oj ect Det ai | edVi ew

10 private List<Task> tasks;
11

12 @r oj ect Det ai | edVi ew

13 private List<User> users;
14

15 /1 getters and setters
16 }

Example 19.11. Annotated User

1 public class User {

2

3 private Long id;

4

5 private String nane;

6

7 private String email;

8

9 @Jser Det ai | edVi ew

10 private List<Project> projects;
11

12 @Jser Det ai | edVi ew

13 private List<Task> tasks;
14

15 /1 getters and setters
16 }

Example 19.12. Annotated Task

1 public class Task {
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2

3 private Long id;

4

5 private String nane;

6

7 private String description;
8

9 @askDet ai | edVi ew

10 private Project project;
11

12 @askDet ai | edVi ew

13 private User user;

14

15 /1 getters and setters
16 }

As you can see in the examples above, we have defined 3 separate scopes using
@°r oj ect Det ai | edVi ew, @QJser Det ai | edVi ew and @askDet ai | edVi ew annotations and
we have applied these scopes selectively to certain fields in the domain model classes.

Once the entity-filtering scopes are applied to the parts of a domain model, the entity filtering facility
(when enabled) will check the active scopes when the model is being sent over the wire, and filter out all
parts from the model for which thereis no active scope set in the given context. Therefore, we need away
how to control the scopes active in any given context in order to process the model datain a certain way
(e.g. expose the detailed view). We need to tell the server/client runtime which entity-filtering scopes we
want to apply. There are 2 ways how to do thisfor client-side and 3 ways for server-side:

» Out-bound client request or server response programmatically created with entity-filtering annotations
that identify the scopes to be applied (available on both, client and server)

» Property identifying the applied scopes passed through Configuration [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rs/core/ Configuration.htmi] (available on both, client and server)

« Entity-filtering annotationsidentifying the applied scopes attached to aresource method or class (server-
side only)

When the multiple approaches are combined, the priorities of calculating the applied scopesare asfollows:
Entity annotations in request or response >Property passed through
Configuration>Annotations applied to a resource nethod or class.

In a graph of domain model objects, the entity-filtering scopes are applied to the root node as well as
transitively to all the child nodes. Fields and child nodes that do not match at least asingle active scope are
filtered out. When the scope matching is performed, annotations applied to the domain model classes and
fieldsare used to compute the scope for each particular component of the model. If there are no annotations
on the class or it's fields, the default scope is assumed. During the filtering, first, the annotations on root
model class and it's fields are considered. For all composite fields that have not been filtered out, the
annotations on the referenced child class and it's fields are considered next, and so on.

19.3.1. Server-side Entity Filtering

To pass entity-filtering annotations via Response [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javax/ws/rs/core/Response.html]  returned from a resource method you can leverage the
Response.ResponseBuilder#entity(Object, Annotation[]) [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javax/ws/rs/core/Response.ResponseBuilder.html#entity (java.lang.Object,

java.lang.annotation.Annotation[])] method. The next example illustrates this approach. Y ou will also
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see why every custom entity-filtering annotation should contain a factory for creating instances of the
annotation.

Example 19.13. Proj ectsResour ce - Response entity-filtering annotations

1 @prat h("projects")
2 @roduces("application/json")
3 public class ProjectsResource {

4

5 @ET

6 publ i c Response get Projects(@ueryParam"detailed") final bool ean isDetail

7 return Response

8 . ok()

9 .entity(new Generi cEntity<List<Project>>(EntityStore. getProjec
10 i sDetailed ? new Annotation[]{ProjectDetail edVi ew. Fact
11 Lbuild();

12 }
13 }

Annotating a resource method / classis typically easier although it is less flexible and may require more
resource methods to be created to cover all the alternative use case scenarios. For example:

Example 19.14. Proj ectsResour ce - Entity-filtering annotations on methods

1 @prat h("projects")
2 @roduces("application/json")
3 public class ProjectsResource {

4
5 @CET

6 public List<Project> getProjects() {

7 return getDetail edProjects();

8 }

9

10 @CET

11 @ath("detail ed")

12 @°r 0j ect Det ai | edVi ew

13 public List<Project> getDetail edProjects() {
14 return EntityStore.getProjects();

15 }

16 }

To see how entity-filtering scopes can be applied using a Confi gurati on property, see the
Example 19.1, “Registering and configuring entity-filtering feature on server.” example.

When a Project model from the example above is requested in a scope represented by
@r oj ect Det ai | edVi ew entity-filtering annotation, the Pr oj ect model data sent over the wire
would contain:

* Project -id,nane,description,tasks,users
e Task -i d,name,description
» User -id,nane, emai |

Or, to illustrate thisin JISON format:
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14

2 "description"” : "Jersey is the open source (under dual CDDL+GPL |icense) JA
3 "idt o1,

4 "name" : "Jersey",

5 "tasks" : [ {

6 "description® : "Entity Data Filtering",
7 "idt o1,

8 "name" : "ENT_FLT"

9 boA

10 "description” : "QAuth 1 + 2",

11 "idt o 2,

12 "name" : "QAUTH'

13 1

14 "users" @ [ {

15 "email" : "very@ecret.conf,

16 "idt o1,

17 "nanme" : "Jersey Robot"

18 bl

19 }

For the default entity-filtering scope the filtered model would look like:
e Project -id,nanme,description

Or in JSON format:

14

2 "description" : "Jersey is the open source (under dual CDDL+GPL |icense) JA
3 “idt o1,

4 "name" : "Jersey"

51}

19.3.2. Client-side Entity Filtering

As mentioned above you can define applied entity-filtering scopes using a property set either in the client
run-time Conf i gur at i on (see Example 19.4, “Registering and configuring entity-filtering feature on
client.”) or by passing the entity-filtering annotations during a creation of an individual request to be sent
to server.

Example 19.15. Client - Request entity-filtering annotations

1 dientBuilder.newdient(config)

2 .target(uri)

3 . request ()

4 .post(Entity.entity(project, new Annotation[] {ProjectDetail edVi ew. Factory

Y ou can use the mentioned method with client injected into aresource aswell.
Example 19.16. Client - Request entity-filtering annotations
@&ath("clients")

1

2 @roduces("application/json")
3 public class CdientsResource {
4
5

@i ("projects")
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6 private WebTarget target;

7

8 @ET

9 public List<Project> getProjects() {

10 return target.request ()

11 .post(Entity.entity(project, new Annotation[] {ProjectDetail edVi ew
12 }

13 }

19.4. Role-based Entity Filtering using
(j avax. annot ati on. security)annotations

Filtering the content sent to the client (or server) based on the authorized security roles is a commonly
required use case. By registering SecurityEntityFilteringFeature [https.//jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/message/filtering/SecurityEntityFilteringFeature.html] you can leverage the
Jersey Entity Filtering facility in connection with standard j avax. annot ati on. security
annotations exactly the same way as you would with custom entity-filtering annotations described in
previous chapters. Supported security annotations are:

» @PermitAll [http://docs.oracle.com/javaeel 7/api/javax/annotation/security/PermitAll.html],

* @RolesAllowed [http://docs.oracle.com/javaeel/ 7/api/javax/annotati on/security/RolesAllowed.html],
and

» @DenyAll [http://docs.oracle.com/javaeel 7/api/javax/annotati on/security/DenyAll.html]

Although the mechanics of the Entity Data Filtering feature used for the security annotation-based filtering
is the same as with the entity-filtering annotations, the processing of security annotations differsin afew
important aspects:

» Custom SecurityContext [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/
SecurityContext.html] should be set by a container request filter in order to use @ol esAl | owed for
role-based filtering of domain model data (server-side)

» There is no need to provide entity-filtering (or security) annotations on resource methods in order to
define entity-filtering scopes for @Rol esAl | owed that is applied to the domain model components,
as all the available roles for the current user are automatically determined using the information from
the provided Secur i t yCont ext (server-side only).

Note

Instances of security annotations (to be wused for programmatically defined
scopes ether on client or server) can be created using one of the methods
in the SecurityAnnotations [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
message/filtering/SecurityAnnotations.html] factory class that is part of the Jersey Entity
Filtering API.

19.5. Entity Filtering based on dynamic and
configurable query parameters

Filtering the content sent to the client (or server) dynamically based on query parameters is another
commonly required use case. By registering SelectableEntityFilteringFeature [https./jersey.java.net/
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apidocs/2.22/jersey/org/glassfish/jersey/message/filtering/Sel ectabl eEntity Fil teringFeature.html] you can
leverage the Jersey Entity Filtering facility in connection with query parameters exactly the same way as
you would with custom entity-filtering annotati ons described in previous chapters.

Example 19.17. Sever - Query Parameter driven entity-filtering

1 @ Root El enent
2 public class Address {

3

4 private String street Address;

5

6 private String region;

7

8 privat e PhoneNunber phoneNunber;
9}

Query parameters are supported in comma delimited "dot notation" style similar to Beanl nf o objects
and Spring path expressions. As an example, the following URL: htt p: // j er sey. exanpl e. conf
addr esses/ 512347sel ect =r egi on, st r eet Addr ess may render only the addresssregion and
street address properties as in the following example:

Example 19.18.
{

"region" : "CA",
"street Address" : "1234 Fake St."

A WNBEF

}

19.6. Defining custom handling for entity-
filtering annotations

To create a custom entity-filtering annotation with special handling, i.e. an field aggregator annotation
used to annotate classes like the onein Example 19.19, “Entity-filtering annotation with custom meaning”
itis, in most cases, sufficient to implement and register the following SPI contracts:

» EntityProcessor [https.//jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/message/filtering/spi/
EntityProcessor.html]

Implementations of this SPI are invoked to process entity class and it's members. Custom
implementations can extend from AbstractEntityProcessor [https:./jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/message/filtering/spi/AbstractEntityProcessor.htmi].

» ScopeResolver [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/message/filtering/spi/
ScopeResolver.html]

Implementations of this SPI are invoked to retrieve entity-filtering scopes from an array of provided
annotations.

Example 19.19. Entity-filtering annotation with custom meaning

1 @arget ({El ement Type. TYPE})
2 @Retention(RetentionPolicy. RUNTI ME)
3 @ntityFiltering
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4 public @nterface FilteringAggregator {

5

6 /**

7 * Entity-filtering scope to add given fields to.
8 */

9 Annotation filteringScope();

10

11 [**

12 * Fields to be a part of the entity-filtering scope.
13 */

14 String[] fields();

15 }

19.7. Supporting Entity Data Filtering in custom
entity providers or frameworks

Tosupport Entity DataFiltering in custom entity providers(e.g. asin Example 19.20, “Entity DataFiltering
support in MOXy JSON binding provider”), it is sufficient in most of the cases to implement and register
the following SPI contracts:

e ObjectProvider [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/message/filtering/spi/
ObjectProvider.htmi]

To be able to obtain an instance of afiltering object model your provider understands and can act on.
The implementations can extend AbstractObjectProvider [https:/jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/message/filtering/spi/AbstractObjectProvider.html].

» ObjectGraphTransformer [https://jersey.java.net/apidocy/2.22/jersey/org/gl assfish/jersey/message/
filtering/spi/ObjectGraphTransformer.html]

To transform a read-only generic representation of a domain object model graph to be processed
into an entity-filtering object model your provider understands and can act on. The implementations
can extend AbstractObjectProvider [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
message/filtering/spi/AbstractObjectProvider.html].

Example 19.20. Entity Data Filtering support in MOXy JSON binding provider

1 @i ngl eton

2 public class FilteringMoxyJsonProvi der extends Configurabl eMoxyJsonProvi der {

3

4 @ nj ect

5 private Provi der<Cbj ect Provi der <hj ect G aph>> provi der;

6

7 @verride

8 protected void preWiteTo(final (bject object, final O ass<?> type,

9 final MediaType nmedi aType, final Miltival uedMap<
10 final Marshaller marshaller) throws JAXBExceptio
11 super.preWiteTo(object, type, genericType, annotations, mediaType,

12

13 /1 Entity Filtering.

14 if (marshaller.getProperty(MrshallerProperties. OBJECT _GRAPH) ==

15 final Object objectGaph = provider.get().getFilteringObject(gener
16
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17 if (objectGaph !'= null) {

18 mar shal | er. set Property(Marshal | er Properti es. OBJECT_GRAPH, obje

19 }

20 }

21 }

22

23 @verride

24 protected void preReadFron(final C ass<Object> type, final
25 final MediaType nmedi aType, final

Type genericTyp
Mul ti val uedMap

26 final Unmarshaller unmarshaller) throws JAXBExc
27 super . preReadFrom(type, genericType, annotations, mediaType,

28
29 /1 Entity Filtering.

ht t pHeade

30 i f (unmarshall er. getProperty(Marshall erProperties. OBJECT _GRAPH)
31 final Object objectGaph = provider.get().getFilteringOoject(gener

32
33 if (objectGaph !'= null) {

34 unmar shal | er. set Property(Marshal | er Properti es. OBJECT_GRAPH, ob

35 }
36 }

37 }

38 }

19.8. Modules with support for Entity Data
Filtering
List of modules from Jersey workspace that support Entity Filtering:

« MOXy

 Jackson (2.x)

In order to use Entity Filtering in mentioned modules you need to explicitly register either
EntityFilteringFeature [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/message/filtering/
EntityFilteringFeature.html], SecurityEntityFilteringFeature [https.//jersey.java.net/apidocs/2.22/jersey/

org/glassfish/j ersey/message/filtering/Security EntityFilteringFeature.html]

Sel ectabl eEntityFilteringFeature [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
message/filtering/Sel ectabl eEntityFilteringFeature.html] to activate Entity Filtering for particular module.

19.9. Examples

To see acomplete working examples of entity-filtering feature refer to the:

* Entity Filtering example [https://github.com/jersey/jersey/tree/2.22/examples/entity-filtering]

e Entity Filtering example (with security annotations) [https.//github.com/jersey/jersey/tree/2.22/

exampl es/entity-filtering-security]

 Entity Filtering example (based on dynamic and configurable query parameters) [https.//github.com/

jerseyljerseyltree/2.22/exampl es/entity-filtering-sel ectabl ]
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Chapter 20. MVC Templates

20.1.

Jersey provides an extension to support the Model-View-Controller (MVC) design pattern. In the context
of Jersey components, the Controller from the MV C pattern corresponds to a resource class or method,
the View to atemplate bound to the resource class or method, and the model to a Java object (or a Java
bean) returned from a resource method (Controller).

Note

Some of the passages/examples from this chapter have been taken from MVCJ [https./
blogs.oracle.com/sandoz/entry/mvcj] blog article written by Paul Sandoz.

In Jersey 2, the base MVC API consists of two classes (or g. gl assfi sh. jersey. server. mc
package) that can be used to bind model to view (template), namely Viewable [https./
jersey.java.net/apidocy/2.22/jersey/org/glassfish/jersey/server/mvc/Viewablehtml]  and @Template
[https://jersey.java.net/apidocy/2.22/j ersey/org/glassfish/jersey/server/mvc/Template.html]. These classes
determine which approach (explicit/implicit) you would be taking when working with Jersey MVC
templating support.

Viewable

In this approach a resource method explicitly returns a reference to a view template and the data model
to be used. For this purpose the Viewable [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/
server/mvc/Viewablehtml] class has been introduced in Jersey 1 and is also present (under a different
package) in Jersey 2. A simple example of usage can be seen in Example 20.1, “Using Vi ewabl e ina
resource class’.

Example 20.1. Using Vi ewabl e in aresource class
package com exanpl e;

@at h("foo")
public class Foo {

@ET
public Viewable get() {
return new Vi ewabl e("i ndex.foo", "FOJ');
}
}

In this example, the Foo JAX-RS resource class is the controller and the Vi ewabl e instance
encapsulates the provided data model (FOOstring) and a named reference to the associated view template
(i ndex. f 00).

Tip
All HTTP methods may return Vi ewabl e instances. ThusaPOST method may return atemplate

reference to atemplate that produces aview as aresult of processing an HTML Form [http://jax-
rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Form.html].
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20.2. @Template

20.2.1. Annotating Resource methods

There is no need to use Vi ewabl e every time you want to bind a model to a template. To make
the resource method more readable (and to avoid verbose wrapping of a template reference and model
into Vi ewabl e) you can simply annotate a resource method with @Template [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfishijersey/server/mvc/Template.ntml] annotation. An updated example,
using @enpl at e, from previous section is shown in Example 20.2, “Using @enpl at e on aresource
method” example.

Example 20.2. Using @enpl at e on a resour ce method

package com exanpl €;

@at h("foo")
public class Foo {

@ET

@enpl ate("i ndex. foo")

public String get() {
return "FOJ';

}

}

In this example, the Foo JAX-RS resource classis still the controller asin previous section but the MV C
model is now represented by the return value of annotated resource method.

The processing of such a method is then essentially the same as if the return type of the method was
an instance of the Viewable [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/mvc/
Viewable.html] class. If a method is annotated with @enpl at e and is aso returning a Vi ewabl e
instance then the values from the Vi ewabl e instance take precedence over those defined in the
annotation. Producible media types are for both cases, Vi ewabl e and @enpl at e, determined by the
method or classlevel @r oduces annotation.

20.2.2. Annotating Resource classes

A resource class can have templates implicitly associated with it via @Template [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/server/mvc/Template.html] annotation. For example, take alook
at the resource class listing in Example 20.3, “Using @ enpl at e on aresource class’.

Example 20.3. Using @ enpl at e on aresource class

@at h("foo")

@enpl ate
public class Foo {

public String getFoo() {
return "FOO';
}

}

The example relies on Jersey MV C conventions a lot and requires more explanation as such. First of al,
you may have noticed that there is no resource method defined in this JAX-RS resource. Also, thereisno
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template reference defined. In this case, since the @enpl at e annotation placed on the resource class
does not contain any information, the default relative template reference i ndex will be used (for more
on this topic see Section 20.3, “Absolute vs. Relative template reference”). As for the missing resource
methods, adefault @SET method will be automatically generated by Jersey for the Foo resource (whichis
the MV C Controller now). The implementation of the generated resource method performs the equivalent
of the following explicit resource method:

@ET
public Viewable get() {

return new Vi ewabl e("i ndex", this);
}

You can see that the resource class serves in this case also as the model. Producible media types are
determined based on the @r oduces annotation declared on the resource class, if any.

Note

In case of "resource class'-based implicit MV C view templates, the controller is also the model.
In such case the template referencei ndex isspecial, it isthe template reference associated with
the controller instance itself.

In the following example, the MV C controller represented by a JAX-RS @ET sub-resource method, is
also generated in the resource class annotated with @enpl at e:

@ET

@ath("{inmplicit-view path-paraneter}")

public Viewabl e get (@pat hParameter ("{inmplicit-view path-paraneter}") String tenpla
return new Vi ewabl e(tenpl ate, this);

}

Thisallows Jersey to support alsoimplicit sub-resourcetemplates. For example, aJAX-RSresource at path
f oo/ bar will try to use relative template reference bar that resolves to an absolute template reference
/ cont f oo/ Foo/ bar .

In other words, aHTTP GET request toa/ f oo/ bar would be handled by this auto-generated method in
the Foo resource and would del egate the request to aregistered template processor supports processing of
the absolute template reference / coml f oo/ Foo/ bar , where the model is still an instance of the same
JAX-RS resource class Foo.

Absolute vs. Relative template reference

As discussed in the previous section, both @Template [https./jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/server/mvc/Template.html] and Viewable [https.//jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/server/mvc/Viewable.html] provide means to define a reference to a template. We will
now discuss how these values are interpreted and how the concrete template is found.

20.3

20.3.1. Relative template reference

Relative reference is any path that does not start with aleading '/ ' (Slash) character (i.e. i ndex. f 00).
Thiskind of references is resolved into absolute ones by pre-pending a given value with a fully qualified
name of the last matched resource.

Consider the Example 20.3, “Using @enpl at e on a resource class’ from the previous section, the
templatenamereferencei ndex isarelativevaluethat Jersey will resolveto itsabsolutetemplatereference
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using a fully qualified class name of Foo (more on resolving relative template name to the absolute one
can be found in the JavaDoc of Viewable [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
server/mvc/Viewable.html] class), which, in our caseg, is:

"/ conl f oo/ Foo/ i ndex"
Jersey will then search all the registered template processors (see Section 20.7, “Writing Custom
Templating Engines’) to find atemplate processor that can resol ve the absolute template reference further

to a"processable" template reference. If atemplate processor is found then the "processable” templateis
processed using the supplied data model.

Note

If none or empty template referenceis provided (either in Vi ewabl e or via@enpl at e) then
thei ndex referenceisassumed and all further processing is done for this value.

20.3.2. Absolute template reference

20.4.

L et's change the resource GET method in our Foo resource alittle:

Example 20.4. Using absolute path to templatein Vi ewabl e

@ET
public Viewable get() {

return new Vi ewabl e("/index", "FOO");
}

Inthiscase, sincethetemplate reference beginswith " / ", Jersey will consider the reference to be absolute
already and will not attempt to absolutize it again. The reference will be used "asis’ when resolving it to
a"processable” template reference as described earlier.

Absolute template references start with leading '/ ' (i.e. / com exanpl e/ i ndex. f 00) character and
are not further resolved (with respect to the resolving resource class) which means that the template is
looked for at the provided path directly.

Note, however, that template processors for custom templating engines may modify (and the supported
ones do) absolute template reference by pre-pending 'base template path' (if defined) and appending
template suffix (i.e. f 00) if the suffix is not provided in the reference.

For example assume that we want to use Mustache templates for our views and we have defined
'base template path' as pages. For the absolute template reference / coml exanpl e/ Foo/ i ndex the
template processor will transform the referenceinto thefollowing path: / pages/ conif exanpl e/ Foo/
i ndex. nust ache.

Handling errors with MVC

In addition to @Template [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/mvc/
Template.html] a @ErrorTemplate [ https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/
mvc/ErrorTemplate.html] annotation has been introduced in Jersey 2.3. The purpose of this annotation is
to bind the model to an error view in case an exception has been raised during processing of arequest. This
is true for any exception thrown after the resource matching phase (i.e. this not only applies to JAX-RS
resources but providers and even Jersey runtime as well). The model in this case is the thrown exception
itself.
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Example20.5, “Using @&r r or Tenpl at e onaresource method” showshow to use @r r or Tenpl at e
on aresource method. If all goes well with the method processing, then the/ short - | i nk template is
used to as page sent to the user. Otherwise if an exception israised then the/ er r or - f or mtemplate is
shown to the user.

Example 20.5. Using @&r r or Tenpl at e on a resour ce method

@,osT

@roduces({"text/htm"})

@consunes( Medi aType. APPLI CATI ON_FORM_ URL ENCCODED)
@enpl ate(nanme = "/short-1ink")

@rrorTenpl ate(name = "/error-form')

publ i c ShortenedLi nk createlLi nk(@ornParan("link") final String link) {
/1

}

Note that @ErrorTemplate [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/mvc/
ErrorTemplate.html] can be used on a resource class or a resource method to merely handle error states.
Thereisno need to use @Template [ https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/
mvc/Template.html] or Viewable [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/
mvc/Viewable.html] with it.

The annotation is handled by custom ExceptionMapper<E extends Throwable> [http://jax-rs-
spec.java.net/nonav/2.0/apidocsjavax/ws/rs/ext/ExceptionMapper.html] which creates an instance of
Vi ewabl e that is further processed by Jersey. This exception mapper is registered automatically with
aM/cFeat ure.

20.4.1. MVC & Bean Validation

@rror Tenpl at e can be used in also with Bean Validation to display specific error pages in
case the validation of input/output values fails for some reason. Everything works as described above
except the model is not the thrown exception but rather alist of ValidationError [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/server/validation/VaidationError.htmi]s. Thislist can be iterated
in the template and all the validation errors can be shown to the user in a desirable way.

Example 20.6. Using @&r r or Tenpl at e with Bean Validation

@0osT

@roduces({"text/htm"})

@onsumes( Medi aType. APPLI CATI ON_FORM_URLENCODED)

@enpl ate(nane = "/short-1ink”) @krrorTenplate(name = "/error-forn')

@alid

publ i ¢ ShortenedLi nk createLi nk( @lot Enpty @ornmParan("link") final String link) {
/1

}

Example 20.7. Iterating through Val i dat i onErr or in JSP

<c:forEach itens="${nodel }" var="error">
${error. message} "<strong>${error.invalidVal ue}</strong>"<br/>
</ c:forEach>

Support for Bean Validation in Jersey MVC Templates is provided by a j er sey- mvc- bean-
val i dat i on extension module. The JAX-RS Feature [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
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javax/ws/rs/core/Feature.html] provided by this module (MsrcBeanVal i dat i onFeat ur e) has to be
registered in order to use this functionality (see Section 20.5, “ Registration and Configuration™).

Maven users can find this module at coordinates

<dependency>
<gr oupl d>or g. gl assfi sh.jersey. ext </ groupl d>
<artifactld>j ersey-nvc-bean-validation</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

and for non-Maven users the list of dependencies is available at jersey-mvc-bean-validation [https://
jersey.java.net/project-info/2.22/jersey/project/jersey-mvc-bean-validation/dependencies.html].

20.5. Regqistration and Configuration

To use the capabilities of Jersey MVC templating support in your JAX-RS/Jersey application you
need to register specific JAX-RS Feature [http://jax-rs-spec.java.net/nonav/2.0/api docsjavax/ws/rs/core/
Feature.html]s provided by the MVC modules. For j er sey- mvc module it is MvcFeature [https./
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/mvc/MvcFeature.html] for others it could
be, for example, FreemarkerMvcFeature [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
server/mvc/freemarker/FreemarkerMvcFeature.html] (j er sey- nvc- f r eemar ker).

Example 20.8. Registering MvcFeat ur e

new Resour ceConfi g()

.register(org.glassfish.jersey.server.mc. MicFeat ure. cl ass)
/1 Further configuration of ResourceConfig.
.register( ... );

Example 20.9. Registering Fr eemar ker MrcFeat ur e

new Resour ceConfi g()

.register(org.glassfish.jersey.server. mvc.freemarker. Freemarker M/cFeat ure. cl as
/1 Further configuration of ResourceConfig.
.register( ... );

Note

Modules that uses capabilities of the base Jersey MVC module register M/cFeat ure
automatically, so you don't need to register this feature explicitly in your code.

Almost al of the MVC modules are further configurable and either contain a * Properti es (e.g.
Freemar ker MvcPr operti es) class describing all the available properties which could be set in a

JAX-RS Appl i cat i on / Resour ceConfi g. Alternatively, the properties are listed directly in the
module * Feat ur e class.

Example 20.10. Setting M/cFeat ure. TEMPLATE BASE _PATH value in
Resour ceConfi g

new Resour ceConfi g()

. property(McFeat ure. TEMPLATE_BASE_PATH, "tenpl ates")
.regi ster(McFeature. cl ass)
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/1 Further configuration of ResourceConfig.
.register( ... );

Example20.11. Setting Fr eermar ker MvcPr operti es. TEMPLATE _BASE PATH
valuein web. xmi

<servl et >
<servl et - name>or g. gl assfi sh. jersey. exanpl es. freemar ker. M/Appl i cati on</servl et -
<servl et-class>org. gl assfish.jersey. servl et. Servl et Cont ai ner</servl et-cl ass>
<init-paranp
<par am nane>j avax. ws. rs. Appl i cat i on</ par am nane>
<par am val ue>or g. gl assfi sh.j ersey. exanpl es. freenar ker. MyAppl i cati on</ par an
</init-paranp
<init-paranp
<par am nane>j er sey. confi g. server. nvc. t enpl at eBasePat h. f r eemar ker </ par am na
<par am val ue>fr eenmar ker </ par am val ue>
</init-paranp
<l oad- on- st artup>1</I| oad-on-startup>
</servlet>

20.6. Supported templating engines

Jersey provides extension modules that enable support for several templating engines. This section lists
all the supported engines and their modules as well as discusses any module-specific details.

20.6.1. Mustache

Anintegration modulefor Mustache [ https://github.com/spullara/mustache.java] -based templ ating engine.

Mustache template processor resolves absolute template references to processable template references
represented as Mustache templates as follows:

Procedure 20.1. Resolving M ustache template reference
1. iftheabsolutetemplatereferencedoesnotendin. nmust ache append thissuffix to thereference; and

2. if Servl et Cont ext. get Resource, Cl ass. get Resource or Fil e. exi st sreturns a
non-nul | value for the reference then return the reference as the processable template reference
otherwise return nul | (to indicate the absolute reference has not been resolved by the Mustache
template processor).

Thusthe absolute templatereference/ cont f oo/ Foo/ i ndex would beresolvedas/ com f oo/ Foo/
i ndex. must ache, provided thereexistsa/ cont f oo/ Foo/ i ndex. nmust ache Mustache template
in the application.

Available configuration properties:

* Must acheM/cFeat ur e. TEMPLATE_BASE_PATH -
j ersey.config.server.nvc.tenpl at eBasePat h. nust ache

The base path where Mustache templates are located.

 Must acheMv/cFeat ur e. CACHE_TEMPLATES -
j ersey. config.server.nvc. cachi ng. nust ache
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Enables caching of Mustache templates to avoid multiple compilation.

 Must acheMvcFeat ure. TEMPLATE _OBJECT _FACTORY -
jersey.config.server.nvc.factory. mustache

Property used to pass user-configured Must acheFact ory.

» Must acheMvcFeat ur e. ENCODI NG -
j ersey. config.server. nvc. encodi ng. nust ache

Property used to configure a default encoding that will be used if none is specified in @Produces
[http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/Produces.html] annotation. If property is not
defined the UTF-8 encoding will be used as a default value.

Maven users can find this module at coordinates

<dependency>
<groupl d>or g. gl assfi sh.jersey. ext </ groupl d>
<artifactld>j ersey-mvc-nmnmustache</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

and for non-Maven users the list of dependencies is available at jersey-mvc-mustache [https://
jersey.java.net/project-info/2.22/jersey/project/jersey-mvc-mustache/dependencies.html].

20.6.2. Freemarker

An integration module for Freemarker [http://freemarker.org/]-based templating engine.

Freemarker template processor resolves absolute template references to processable template references
represented as Freemarker templates as follows:

Procedure 20.2. Resolving Freemarker templatereference
1. if the absolute template reference doesnot end in . f t | append this suffix to the reference; and

2. if Servl et Cont ext. get Resource, C ass. get Resource or Fil e. exi st sreturns a
non-nul | value for the reference then return the reference as the processable template reference
otherwise return nul | (to indicate the absolute reference has not been resolved by the Freemarker
templ ate processor).

Thus the absolute template reference / com f oo/ Foo/ i ndex would be resolved to / coni f oo/
Foo/ i ndex. ft |, provided there existsa/ cont f oo/ Foo/ i ndex. ft| Freemarker templatein the
application.

Jersey will assign the model instance to an attribute named nodel . So it ispossible to reference thef oo
key from the provided Map (MVC Model) resource from the Freemarker template as follows:

<h1>${nodel . f 00} </ h1>
Available configuration properties:

e Freemar ker MicFeat ur e. TEMPLATE_BASE_PATH -
j ersey.config.server.nvc.tenpl at eBasePat h. f r eermar ker

The base path where Freemarker templates are located.
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e Freemar ker MicFeat ur e. CACHE_TEMPLATES -
j ersey. config.server.nvc. cachi ng. freemar ker

Enables caching of Freemarker templates to avoid multiple compilation.

* Freemar ker MicFeat ure. TEMPLATE _OBJECT FACTORY -
jersey.config.server.nvc.factory. freemarker

Property used to pass user-configured Fr eenmar ker Fact ory.

» Freemar ker MrcFeat ur e. ENCODI NG -
jersey.config.server.nvc. encodi ng. f reemar ker

Property used to configure a default encoding that will be used if none is specified in @Produces
[http://jax-rs-spec.java.net/nonav/2.0/apidocsjavax/ws/rs/Produces.html] annotation. If property is not
defined the UTF-8 encoding will be used as a default value.

Maven users can find this module at coordinates

<dependency>
<groupl d>or g. gl assfi sh. j ersey. ext </ groupl d>
<artifactld>jersey-nvc-freemarker</artifactld>

<ver si on>2. 22</ ver si on>
</ dependency>

and for non-Maven users the list of dependencies is available at jersey-mvc-freemarker [https://
jersey.java.net/project-info/2.22/jersey/project/jersey-mvc-freemarker/dependencies.html].

20.6.3. JSP

An integration module for JSP-based templating engine.

Limitations of Jersey JSP MVC Templates

Jersey web applications that want to use JSP templating support should be registered as Servlet
filters rather than Servletsin the application'sweb. xm . Theweb. xm -less deployment style
introduced in Servlet 3.0 is not supported at the moment for web applications that require use of
Jersey MV C templating support.

JSP template processor resolves absolute template references to processable template references
represented as JSP pages as follows:

Procedure 20.3. Resolving JSP template r eference
1. if the absolute template reference doesnot end in . j sp append this suffix to the reference; and

2. if Servl et Cont ext . get Resour ce returns a non-nul | value for the reference then return
the reference as the processable template reference otherwise return nul | (to indicate the absolute
reference has not been resolved by the JSP template processor).

Thusthe absolute template reference/ com f oo/ Foo/ i ndex would beresolvedto/ com f oo/ Foo/
i ndex. j sp, provided there existsa/ com f oo/ Foo/ i ndex. j sp JSP page in the web application.

Jersey will assign the model instance to the attribute named nodel orit. Soitis possible to reference
thef oo property on the Foo resource from the JSP template as follows:
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20.7

<h1>${ nodel . f 00} </ h1>
or
<h1>${it.foo} </ hl>

Toinclude another JSP pageinthe currently processed oneacustomi ncl ude tag can be used. Mandatory
parameter page represents arelative template name which would be absol utized using the same resolving
resource class as the parent JSP page template.

Example 20.12. Including JSP pageinto JSP page

<%@page content Type="text/htn "%
<%@page pageEncodi ng="UTF- 8" %

<U@aglib prefix="rbt" uri="urn:org:glassfish:jersey:servlet: mvc" %

<htnm >
<body>

<rbt:include page="include.jsp"/>

</ body>
</htm >

Available configuration properties:

* JspM/cFeat ur e. TEMPLATE_BASE_PATH -
jersey.config.server.mvc.tenpl at eBasePat h. j sp

The base path where JSP templates are located.
Maven users can find this module at coordinates

<dependency>
<groupl d>or g. gl assfi sh. jersey. ext </ groupl d>
<artifactld>j ersey-mvc-jsp</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

and for non-Maven users the list of dependencies is available at jersey-mvc-jsp [https.//jersey.java.net/
project-info/2.22/jersey/project/j ersey-mvc-jsp/dependencies.html].

Writing Custom Templating Engines

To add support for other (custom) templating engines into Jersey MV C Templating facility, you need to
implement the TemplateProcessor [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/
mvc/spi/ TemplateProcessor.html] and register this class into your application.

Tip
When writing template processors it is recommend that you use an appropriate unique suffix for

the processable template references, in which case it is then possible to easily support mixing of
multiple templating engines in a single application without conflicts.
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Example 20.13. Custom TemplateProcessor [https://jersey.java.net/apidocs/2.22/
j er sey/or g/glassfish/j er sey/ser ver /mvc/spi/TemplatePr ocessor .html]

@°r ovi der
cl ass MyTenpl at eProcessor inpl enents Tenpl at eProcessor<String> {

@verride
public String resolve(String path, final MediaType nedi aType) {
final String extension = ".testp";

if (!path.endsWth(extension)) {
path = path + extension;

}
final URL u = this.getC ass().getResource(path);
return u == null ? null : path;

}

@verride

public void witeTo(String tenpl at eRef erence,

Vi ewabl e vi ewabl e,

Medi aType nedi aType,

Qut put Stream out) throws | CException {
final PrintStream ps = new PrintStrean{out);
ps. print("path=");
ps. print(tenpl at eRef erence) ;
ps.printin();
ps. print (" nodel =");
ps. print(vi ewabl e. get Model ().toString());
ps.printin();

}

Example 20.14. Registering custom TemplateProcessor [https.//jersey.java.net/
apidocs/2.22/jer sey/or g/glassfish/j er sey/ser ver Imvc/spi/TemplatePr ocessor .html]

new Resour ceConfi g()
.regi ster(MyTenpl at eProcessor. cl ass)
/1 Further configuration of ResourceConfig.
.register( ... );

Note

In atypical set-up projects using the Jersey MV C templating support would depend on the base
module that provides the APl and SPI and a single templating engine module for the templating
engine of your choice. These modules need to be mentioned explicitly in your pom xni file.

If you want to use just templating API infrastructure provided by Jersey for the MV C templating support
in order to implement your custom support for atemplating engine other than the ones provided by Jersey,
you will need to add the base jersey-mvc [https.//jersey.java.net/project-info/2.22/jersey/project/jersey-
mvc/dependencies.html] module into the list of your dependencies:

<dependency>

253


https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/mvc/spi/TemplateProcessor.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/mvc/spi/TemplateProcessor.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/mvc/spi/TemplateProcessor.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/mvc/spi/TemplateProcessor.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/mvc/spi/TemplateProcessor.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/mvc/spi/TemplateProcessor.html
https://jersey.java.net/project-info/2.22/jersey/project/jersey-mvc/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/jersey-mvc/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/jersey-mvc/dependencies.html

MV C Templates

<gr oupl d>or g. gl assfi sh. jersey. ext </ groupl d>
<artifactld>j ersey-mvc</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

20.8. Other Examples

To see an example of MV C (JSP) templating support in Jersey refer to the MV C (Bookstore) Example
[https://github.com/jersey/jersey/tree/2.22/exampl es/bookstore-webapp] .
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Chapter 21. Monitoring and

Diagnostics

21.1. Monitoring Jersey Applications

21.1.1. Introduction

I mportant

Jersey monitoring support has been released as a beta release in Jersey 2.1 version. As such, the
exposed monitoring public APIs and functionality described in this section may change in the

future Jersey releases.

Jersey providesfunctionality for monitoring JAX-RS/Jersey applications. Application monitoring is useful
in cases when you need to identify the performance hot-spots in your JAX-RS application, observe
execution statistics of particular resources or listen to application or request lifecycle events. Note that this
functionality is Jersey-specific extension to JAX-RS API.

Jersey monitoring support is divided into three functional aress:

Event Listeners

Monitoring Statistics

JMX MBeans with statistics

Event listeners allow users to receive and process a predefined
set of events that occur during a application lifecycle (such as
application initialization, application destroy) as well as reguest
processing lifecycle events (request started, resource method
finished, exception thrown, etc.). This feature is always enabled
in Jersey server runtime and is leveraged by the other monitoring
features.

Jersey can be configured to process lifecycle events in order
to expose a wide range of runtime monitoring statistics to
the end user. The statistics are accessible trough an injectable
MonitoringStatistics  [https://jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/server/monitoring/M onitoringStati stics.html]

interface. The satistics provide genera information about the
application aswell as fine-grained execution statistics on particular
resources and sub resources and exposed URIs. For performance
reasons, this functionality must be explicitly enabled prior using.

In addition to the injectable Moni t ori ngSt ati stics data,
Jersey is ableto expose the statistics as IMX MBeans (for example
ApplicationMXBean [https.//jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/server/monitoring/
ApplicationMXBean.html]). Jersey monitoring MXBeans can be
accessed programmatically using IMX APIs or browsed via IM X-
enabled tool (JConsol e for example). This functionality is, too,
by default disabled for performance reasons and must be enabled
if needed.

All monitoring related APIs (betal) can be found in the jersey-server module in
org. gl assfish.jersey.server.nonitoring package. Monitoring in Jersey is currently

supported on the server side.
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21.1.2. Event Listeners

Jersey defines two types of event listeners that you can implement and register with your application:

» ApplicationEventListener [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/
monitoring/ApplicationEventListener.html] for listening to application events, and

* RequestEventListener [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/
monitoring/RequestEventListener.html] for listening to events of request processing.

Only thefirst type, Appl i cati onEvent Li st ener can be directly registered as an application-wide
provider. The Request Event Li st ener is designed to be specific to every request and can be only
returned from the Appl i cat i onEvent Li st ener assuch.

Let'sstart with an example. Thefollowing examples show simpleimplementations of Jersey event listeners
aswell as atest JAX-RS resource that will be monitored.

Example 21.1. Application event listener

1 public class MyApplicati onEventLi st ener
2 i mpl enents Applicati onEventLi stener {
3 private volatile int requestCnt = O;
4
5 @verride
6 public void onEvent (Applicati onEvent event) {
7 switch (event.getType()) {
8 case | NI TI ALl ZATI ON_FI NI SHED:
9 Systemout.println("Application "
10 + event . get ResourceConfi g().get Appli cati onName()
11 + " was initialized.");
12 br eak;
13 case DESTROY_FI NI SHED:
14 Systemout.println("Application "
15 + event. get ResourceConfi g().get Applicati onNane() destroyed
16 br eak;
17 }
18 }
19
20 @verride
21 publ i c Request Event Li st ener onRequest ( Request Event request Event) {
22 request Cnt ++;
23 Systemout.println("Request " + requestCnt + " started.");
24 /1 return the listener instance that will handle this request.
25 return new MyRequest Event Li st ener (request Cnt) ;
26 }
27 }

Example 21.2. Request event listener

1 public class MyRequest Event Li stener inplenents Request EventListener {
2 private final int requestNunber;

3 private final |ong startTine;
4
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5 public MyRequest EventLi stener (int requestNunmber) ({
6 thi s. request Nunber = request Nunber;
7 startTime = SystemcurrentTimeM I 1is();
8 }
9
10 @verride
11 public void onEvent (Request Event event) {
12 switch (event.getType()) {
13 case RESOURCE_METHOD_START:
14 System out. println("Resource nethod "
15 + event.getUrilnfo().get Mat chedResour ceMet hod()
16 .get Ht t pMet hod()
17 + " started for request " + requestNunber);
18 br eak;
19 case FI NI SHED:
20 System out. println("Request " + request Nunber
21 + " finished. Processing time "
22 + (SystemcurrentTimreMIlis() - startTinme) + " nms.");
23 br eak;
24 }
25 }
26 }
Example 21.3. Event listener test resource
1 @rat h("resource")
2 public class TestResource {
3 @ET
4 public String getSonething() {
5 return "get";
6 }
7
8 @QosT
9 public String postSonething(String entity) {
10 return "post";
11 }
12 }
Once the listeners and the monitored resource is defined, it's time to initialize our application. The
following piece of code shows aResourceConfig [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/server/ResourceConfig.html] that is used to initialize the application (please note that only
Appl i cati onEvent Li st ener isregistered as provider).
1 ResourceConfig resourceConfig =
2 new Resour ceConfi g( Test Resource. cl ass, M/ApplicationEventLi st ener.

3 . set Appl i cati onName(" ny- noni t or ed- appl i cation");

Our example application now contains asimpleresource Test Resour ce that defines resource methods
for GET and POST and acustom MyAppl i cat i onEvent Li st ener event listener.

The registered MyAppl i cati onEvent Li stener implements two methods defined by the
Appl i cati onEvent Li st ener interface. A method onEvent () handles al application lifecycle
events. In our case the method handles only 2 application events - initialization and destroy. Other event
types are ignored. All application event types are defined in ApplicationEvent [https://jersey.java.net/
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apidocs/2.22/jersey/org/glassfish/jersey/server/monitoring/ApplicationEvent.html]. Type. The second
method onRequest isinvoked by Jersey runtime every time a new request is received. The request
event type passed to the method is always START. If you want to listen to any other request lifecycle
events for the new request, you are expected to return an instance of Request Event Li st ener that
will handle the request. It is important to understand, that the instance will handle only the request for
whichit hasbeenreturned froman Appl i cati onEvent Li st ener. onRequest method and not any
other requests. In our case the returned request event listener keepsinformation about the request number
of the current request and a start time of the request which is later used to print out the request processing
times statistics. This demonstrates the principle of listening to request events: for one request there isa
one instance which can be used to hold all the information about the particular request. In other words,
Request Event Li st ener isdesigned to beimplicitly request-scoped.

Jersey represents lifecycle events via RequestEvent [https://jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/server/monitoring/RequestEvent.html] and ApplicationEvent [https./jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/server/monitoring/ApplicationEvent.html] types. Instances of
these classes contain information about respective events. The most important information is the event
type Type retrievable via get Type() method, which identifies the type of the event. Events contain
also additional information that is dependent on a particular event type. Thisinformation can be retrieved
via event getters. Again, some getters return valid information for all event types, some are specific
to a sub-set of event types. For example, in the Request Event, the get Excepti onCause()

method returns valid information only when event type is ON_EXCEPTI ON. On the other hand, a
get Cont ai ner Request () can be used to return current request context for any request event type.
See javadoc of events and event typesto get familiar with event types and information valid for each event

type.

Our MyRequest Event Li st ener implementation is focused on processing 2 request events. First,
it listens for an event that is triggered before a resource method is executed. Also, it hooks
to a "request finished" event. As mentioned earlier, the request event START is handled only
in the MyAppl i cati onEvent Li stener. The START event type will never be invoked on
Request Event Li st ener . Therefore the logic for measuring the st ar t Ti e is in the constructor
which isinvoked from MyAppl i cat i onEvent Li st ener. onRequest () . An attempt to handling
therequest START eventinaRequest Event Li st ener . onEvent () method would be a mistake.

Let's deploy the application and use a simple test client code to produce some activity in order to spawn
new events:

1 target.path("resource").request()
2 .post(Entity.entity("post"”, MediaType. TEXT_PLAI N TYPE));
3 target.path("resource").request().get();

In the code above, thet ar get is a WebTarget [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/
rs/client/WebTarget.html] instance pointing to the application context root path. Using the Chapter 5,
Client API, we invoke GET and POST methods on the MyResour ce JAX-RS resource class that we
implemented earlier.

When we start the application, run the test client and then stop the application, the console output for the
deployed server-side application would contain the following output:

Application my-nonitored-application was initialized.
Request 1 started.

Resource method POST started for request 1

Request 1 finished. Processing time 330 ms.

Request 2 started.

Resource method GET started for request 2

258


https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/monitoring/ApplicationEvent.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/monitoring/RequestEvent.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/monitoring/RequestEvent.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/monitoring/RequestEvent.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/monitoring/ApplicationEvent.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/monitoring/ApplicationEvent.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/monitoring/ApplicationEvent.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/WebTarget.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/WebTarget.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/WebTarget.html

Monitoring and Diagnostics

Request 2 finished. Processing tine 4 mns.
Application my-nonitored-application destroyed.

21.1.2.1. Guidelines for implementing Jersey event listeners

» Implement event listeners as thread safe. While individual events will be arriving serialy, individual
listener invocations may occur from different threads. Thus make sure that your listeners are
processing data safely with respect to their Java Memory Model [http://en.wikipedia.org/wiki/
Java_ Memory_Model] visibility (in the example above the fields r equest Nunber, st art Ti ne
of MyRequest Event Li st ener are fina and therefore the same value is visible for all threads
executing theonEvent () method).

» Do not block the thread executing the event listeners by performing long-running tasks. Execution of
event listenersisa part of the standard application and request processing and as such needsto finish as
quickly as possible to avoid negative impact on overall application performance.

» Do not try to modify mutable objects returned from Appl i cati onEvent and Request Event
getters to avoid experiencing undefined behavior. Events listeners should use the information for read
only purposes only. Use different techniques like filters, interceptors or other providers to modify the
processing of requests and applications. Even though modification might be possible and might work
as desired now, your code is in risk of producing intermittent failures or unexpected behaviour (for
example after migrating to new Jersey version).

« If you do not want to listen to request events, do not return an empty listener in the onRequest ()
method. Return nul | instead. Returning empty listener might have a negative performanceimpact. Do
not rely on JIT optimizing out the empty listener invocation code.

« If you miss any event type or any detail in the events, let us know via Jersey user mailing list.

21.1.2.2. Monitoring Statistics

Event listeners described in the previous section are al-purpose facility. For example, you may decide
to use them to measure various execution statistics of your application. While this might be an easy task
for simple statistics like "how much time was spent on execution of each Java method?’, nevertheless,
if you want to measure statistics based on URIs and individual resources, the implementation might get
rather complex soon, especially when considering sub-resources and sub-resource locators. To save you
the trouble, Jersey provides feature for collecting events and calculating a pre-defined set of monitoring
and execution statistics, including application configuration, exception mappers execution, minimum/
maxi mum/average execution timesfor individual resource methodsaswell asentire request processing etc.

Calculating the monitoring statistics has obviously aperformanceimpact, therefore thisfeatureis disabled
by default. To enable the feature, set the following configuration property tot r ue:

jersey.config.server.nonitoring.statistics.enabl ed=true
The property description can be found in ServerPropertiessMONITORING_STATISTICS ENABLED
[https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/

ServerProperties htmi#MONITORING_STATISTICS ENABLED] Thiswill calculate the statistics. The
easiest way how to get statisticsis to let Jersey to inject them. See the following example:

Example 21.4. Injecting MonitoringStatistics

1 @ath("resource")
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2 public static class StatisticsResource {
3 @ nj ect
4 Provi der<Moni tori ngStatistics> nonitoringStatisticsProvider;
5
6 @ET
7 public String get Somet hing() ({
8 final MnitoringStatistics snapshot
9 = nonitoringStatisticsProvider.get().snapshot();
10
11 final TimeWndowStatistics timeW ndowStatistics
12 = snapshot . get Request Stati stics()
13 .get Ti meW ndowSt ati stics().get(0l);
14
15 return "request count: " + tinmeWndowStatistics. get Request Count ()
16 + ", average request processing [ns]: "
17 + tinmeWndowSt ati stics. get AverageDuration();
18 }
19 }}

MonitoringStatistics  [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/monitoring/
MonitoringStatistics.html] are injected into the resource using an @Ilnject [http://docs.oracle.com/
javaeel7/api/javax/inject/Inject.html] annotation. Please note the usage of the Provider [http:/
docs.oracle.com/javaee/7/api/javax/inject/Provider.ntml] for injection (it will be discussed later). Firstly,
the snapshot of statistics is retrieved by the snapshot () method. The snapshot of statistics is an
immutable copy of statistics which does not change over the time. Additionally, data in a snapshot are
consistent. It's recommended to create snapshots before working with the statistics data and then process
the snapshot data. Working with original non-snapshot data makes sense when data consistency is not
important and performance is of highest concern. While it is currently not the case, the injected non-
snapshot data may be implemented as mutable for performance reasons in afuture release of Jersey.

The injected monitoring statistics represent the root of the collected statistics hierarchy. The
hierarchy can be traversed to retrieve any partial statistics data. In the example, we retrieve
certain request TimeWindowStatistics [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
server/monitoring/TimeWindowStatistics.html] data. In our case, those are the request execution statistics
for a time window defined by long value 0 which means unlimited time window. This means we are
retrieving the global request execution statistics measured since a start of the application. Finally, request
count and average duration from the statistics are used to produce the String response. When we invoke
few GET requestsonthe St at i st i csResour ce, we get the following console output:

request count:
request count:
request count:
request count:

, average request processing [nms]: 260
, average request processing [nms]: 135
, average request processing [ns]: 93
, average request processing [ns]: 73

A WN PP

Let's look closer at MonitoringStatistics [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
server/monitoring/MonitoringStatistics.html] interface. Moni t ori ngSt ati sti cs interface defines
getters by which other nested statistics can be retrieved. All statistics are in the same package and ends
with St at i sti cs postfix. Statistics interfaces are the following:

MonitoringStatistics [https:// main top level statistics
jersey.java.net/apidocs/2.22/

jerseylorg/glassfish/

jersey/server/monitoring/

MonitoringStatistics.html]
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ResponseStatistics [https.// response statistics (eg. response status codes and their count)
jersey.java.net/apidocs/2.22/

jerseylorg/glassfish/

jersey/server/monitoring/

ResponseStatistics.html]

ResourceStatistics [https:// statistics of execution of resources (resource classes or resource
jersey.java.net/apidocs/2.22/ URIS)

jerseylorg/glassfish/

jersey/server/monitoring/

ResourceStatistics.html]

ResourceM ethodStatistics statistics of execution of resource methods
[https://jersey.java.net/

apidocs/2.22/jersey/org/glassfish/

jersey/server/monitoring/

ResourceM ethodStati stics.htmi]

ExecutionStatistics [https:// statistic of execution of a target (resource, request, resource
jersey.java.net/apidocs/2.22/ method)
jerseylorg/glassfish/

jersey/server/monitoring/
ExecutionStatistics.html]

TimeWindowsStatistics statistics of execution time in specific interval (eg. executions in
[https://jersey.java.net/ last 5 minutes)
apidocs/2.22/jersey/org/glassfish/

jersey/server/monitoring/
TimeWindowStatistics.htmi]

Each time-monitored target contains ExecutionStatistics. So, for example resource
method contains execution dstatistics of its execution. Each ExecutionStatistics
contains multiple Ti meW ndowSt ati sti cs. Currently, each Executi onStati sti cs contains
Ti meW ndowSt at i sti cs for these time windows:

 0: unlimited=> all execution since start of the application

» 1000: 1s=> stats measured in last 1 second

15000: 15s => stats measured in last 15 seconds

60000: 1min => stats measured in last 1 minute

900000: 15min => stats measured in last 15 minutes

3600000: 1hour => stats measured in last hour minutes

All the time window statistics can beretrieved fromaMap<Long, Ti meW ndowSt ati sti cs>map
returned from Execut i onSt ati sti cs. get Ti meW ndowSt ati sti cs() . Key of the map isthe
number of milliseconds of interval (so, for example key 60000 points to statistics for last one minute).

Note, that snapshot() method was caled in the example only on the top leve
Moni t ori ngSt ati sti cs. This produced a snapshot of the entire tree of statistics and therefore we
do not need to call snapshot () onTi meW ndowSt ati sti cs again.
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Statistics are injected using the Provider [http://docs.oracle.com/javaee/ 7/api/javax/inject/Provider.html].
Thisis preferred way of injecting statistics. The reason is simple. Statistics might change over time and
contract of Moni t ori ngSt ati sti ¢cs doesnot make any assumptions about mutability of monitoring
statistics instances (to allow future optimizations and changes in implementation strategy). In order to
get always | atest statistics, we recommend injecting a Provider [http://docs.oracle.com/javaee/7/api/javax/
inject/Provider.html] rather than a direct reference and use it's get () method to retrieve the latest
statistics. For example, in singleton resources the use of the techniqueis very important otherwise statistics
might correspond to the time when singleton was firstly created and might not update since that time.

21.1.2.2.1. Listening to statistics changes

Statisticsare not cal cul ated for each request or each change. Statisticsare cal culated only from the collected
datain regular intervalsfor performance reasons (for example once per second). If you want to be notified
about new statistics, register an implementation of MonitoringStatisticsListener [https./jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/server/monitoring/MonitoringStatisticsListener.html] as one of
your custom application providers. Y our listener will be called every time the new statistics are calculated
and the updated statistics data will be passed to the listener method. This is another way of receiving
statistics. See the linked listener API documentation for more information.

21.1.2.3. Monitoring Statistics as MBeans

Note

Jersey examples contains a Monitoring Web Application Example [https://github.com/jersey/
jerseyltreel2.22/exampl es/monitoring-webapp] which demonstrates usage of MBean statistics.

Jersey provides feature to expose monitoring statistics as IMX
MXBeans. In order to enable monitoring statistics MXBeans exposure,
the ServerPropertiesMONITORING_STATISTICS MBEANS ENABLED [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/server/

ServerPropertieshtml#MONITORING_STATISTICS MBEANS_ENABLED] must besettot r ue.

jersey.config.server.nonitoring.statistics. mbeans. enabl ed=true

Note that enabling exposure of monitoring MXBeans causes that also the calculation of
Moni toringStati stics isautomatically enabled as the exposed MXBean statistics are extracted
fromMbnitoringStatistics.

The easiest way is to browse the MXBeans in the JConsole. Open the JConsole ($JAVA HOVE/ bi n/
j consol e). Then connect to the process where JAX-RS application is running (server on which the
application is running). Switch to a MBean tab and in the MBean tree on the left side find a group
org. gl assfish.jersey.All deployed Jersey applications are located under this group. If you don't
see such this group, then MBeans are not exposed (check the configuration property and logs if they not
contain any exceptions or errors). The following figure is an example of an output from the JConsole:
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Java Monitoring & Management Console

Overview | Memory | Threads | Classes | VM Summary | MBeans al»
» JMimplementation Attribute values
* com.sun management
» java.lang Narne Value
» java.utillogging AverageTime[ms] 15m a
v org.glassfish jersey AverageTime[ms] 155 (]
¥ myApplication AverageTime[ms] 1h 5
> Global AverageTime[ms] 1m (]
» @ AllRequestTimes AverageTime[ms] 1s (]
» @ Configuration AverageTime[ms] total a4
> @ ExceptionMapper MaxTime[ms] 15m 220
» @ Responses MaxTirme[ms] 155 1
* Resources MaxTirme[ms] 1h 220
» @ org.glassfish.jersey.server.wadlinternal WadlResource MaxTirne[ms] 1m 1
» @ org.glassfish.jersey.server.wadl processor. OptionsMethodProcessor&CenericOptionsinflector MaxTime[ms] 15 0
» @ org,glassfish.jersey.ser ionsMethodProcessorsPlainTextOptionsinflector | || [MaxTime[ms] total 220
» @ org.glassfish.jersey.server.wadl processorWadlModelProcessorsOptionsHandler MinTime[ms] 15m 0
» @ org.glassfish.jersey.tests.eze.server.monitoring. MBeansTest$5ubResource MinTime[ms] 155 0
» @ org.glassfish.jersey.tests.eze.server.monitoring. MBeansTestsTestResource MinTime[ms] 1h 0
¥ Uris MinTime[ms] 1m 0
» @ /application.wadl MinTime[ms] 1s []
» @ /application.wadl/{path} MinTime[ms] total []
» @ /exception/resource equestCount_15m 50
» @ /in-subresource/locator/locator/locator/resource equestCount_15s 9
» @ /in-subresource/locator/locator/resource equestCount_1h 45
» @ /in-subresource/locator/resource equestCount_1m 38
¥ @ [resource equestCount 1s 1
» Artributes equestCount_total 51
» @ MethodTimes equestRate[requestsPerSeconds] 15m 0.6172839506172839
» @ RequestTimes equestRate[requestsPerSeconds] 15s 0.6
¥ methods equestRate[requestsPerSeconds] 1h 0.625
¥ @ GET->TestResource.testGet()#1F145bd4 equestRate[requestsPerSeconds] 1m 0.6333333333333333
> Attributes equestRate[requestsPerSeconds] 1s 1.0
¥ @ MethodTimes equestRate[requestsPerSeconds] total  |0.620271946680937
> @ RequestTimes
» @ OPTIONS->CenericOptionsinflector.apply(Object)#as707a1e
» @ OPTIONS->OptionsHandler.apply(Object)#1020dadn
» @ OPTIONS->PlainTextOptionsinflector.apply(Object)#e71c36d7
» @ POST->TestResource testPost()#e5a%3a2a
> @ fresource/exception
» @ fresource/locator
> @ fresource/sub
> @ fresource/sub2
> @ fsub/resource
> @ fsub2/resource
Refresh
|2 pid: 4599 com.intellij.rt.execution.application.AppMain com.intellj.rt.execution.junit. JUni...

Under the root org.glassfish.jersey Jersey MBean group you can find your
application. If the server contains more Jersey application, al will be present under
the root Jersey the group. In the screen-shot, the deployed JAX-RS application
is named myApplication (the name can be defined via ResourceConfig [https://
jersey.java.net/apidocy/2.22/jersey/org/glassfish/jersey/server/ResourceConfig.html]  directly or by
setting the ServerProperties APPLICATION_NAME [https://jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/server/ServerProperties.html#APPLICATION_NAME] property). Each application
contains G obal, Resource and Uris sub-groups. The d obal group contains
al global datistics like overal requests dtatistics of the entire  application
(Al'l Request Ti nes), configuration of the JAX-RS application (Conf i gur at i on), statistics about
ExceptionM apper<E extends Throwable> [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/
ExceptionM apper.html] execution (Excepti onMapper) and statistics about produced responses
(Responses).

Resour ces and Ur i s groups contains monitoring statistics specific to individual resources. Statistics
in Resour ces are bound to the JAX-RS resource Java classes |oaded by the application. Ur i s contains
statistics of resources based on the matched application Uris (one URI entry represents all methods
bound to the particular URI, e.g./ r esour ce/ except i on). AsJersey provides programmatic resource
builders (described in the chapter "Programmatic API for Building Resources'), one Java resource class
can be an endpoint for resource methods on many different URIs. And also one URI can be served by
method from many different Java classes. Therefore both views are not to be compared 1:1. Instead they
provide different loggical views on your JAX-RS application. This monitoring feature can also help when
designing the JAX-RS APIs asit provides nice view on available root application URIs.

Both logical views on the resources exposed by application share few common principles. A single
resource entry is aways a set of resource methods which are available under the met hods sub-group.
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Statistics can be found in MBeans Met hodTi nmes and Request Ti nes. Met hodTi nes contains
statistics measured on on resource methods (duration of execution of a code of the a resource method),
whereas Request Ti nes contains statistics of an entire request execution (not only a time of the
execution of the resource method but the overall time of the execution of wholerequest by Jersey runtime).
Another useful information is that statistics directly under resource (not under the met hods sub-group)
contains summary of statistics for all resource methods grouped in the resource entry.

Additional useful detailsthat about statistics

* d obal - >Confi gurati on->Regi stered(C asses/ | nstances): registered resource
classes and instances by the user (i.e., not added by ModelProcessor [https://jersey.java.net/
apidocs/2.22/jersey/org/gl assfish/jersey/server/model /M odel Processor.html]  during deployment for
example).

* d obal - >Except i onMapper - >Except i onMapper Count : map that contains exception
mapper classes as keys and number of their execution as values.

* d obal - >Responses- >ResponseCodesToCount Map: map that contains response codes as
keys and their total occurrence in responses as values.

» Resource groups contain also entries for resources that were added by Jersey at deployment time using
Model Pr ocessor (for exampleal OPTI ONS methods, WADL ). HEAD methods are not present in the
MXBeans view (even HEAD methods are in resources).

» Execution dtatistics for different time windows have different update intervals. The shorter the time
window, the shorter the update interval. This causes that immediately after the application start, the
shorter time windows (such as 15 seconds) may contain higher valuesthan longer ones (e.g. 1 hour time
window). Thereasonisthat 1 hour interval will show information that is not up to date and therefore has
smaller value. This inconsistency is not so much significant when application is running longer time.
Total unlimited time windows contains always up-to-date data. This inconsistency will get fixed in a
future Jersey release.

MXBeans can be also accessed using JIMX. To do so, you would need to use the interfaces of MXBeans.
These interfaces are even useful when working with MXBeans only trough JConsol e as they contain
Javadocs for each MXBean and attribute. Monitoring MBeans are defined by following interfaces:

» ApplicationMXBean [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/
monitoring/ApplicationM X Bean.html]: contains configuration statistics

» ExceptionMapperM XBean [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/
monitoring/ExceptionMapperM X Bean.html]: contains statistics of exception mappers

* ResourceMethodM XBean [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/
monitoring/ResourceM ethodM X Bean.html]: contains statistics of resource method

» ResourceMXBean [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/monitoring/
ResourceM XBean.html]: contains statistics of resource

» ResponseMXBean [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/monitoring/
ResponseM X Bean.html]: contains statistics of responses

The list does not contain MXBean for the execution and time window statistics. The reason is that
this bean is defined as a DynamicMBean [http://docs.oracle.com/javase/6/docs/ api/javax/management/
DynamicMBean.html]. Attributes of this dynamic MBean contains statistics for al time windows
available.
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21.2.

MXBeans do not reference each other but can be retrieved by their ObjectName [ http://docs.oracle.com/
javase/6/docs/api/javax/management/ObjectName.html]swhich are designed in theway, that final MBean
tree looks nicely organized in JConsole. Each MXBean is uniquely identified by its Gbj ect Nanme and
properties of Cbj ect Nane are structured hierarchically, so that each MXBean can beidentified to which
parent it belong to (e.g. execution stati stics dynamic M X Bean belongsto resource method M X Bean, which
belongs to resource and which belongs to application). Check the Qbj ect Nanes of exposed MXBeans
to investigate the structure (for example through JConsole).

Toreiterate, exposing Jersey M XBeans and the cal culating monitoring statistics may have an performance
impact on your application and therefore should be enabled only when needed. Also, please note, that it
Jersey monitoring is exposing quite a lot of information about the monitored application which might be
viewed as problematic in some cases (e.g. in production server deployments).

Tracing Support

Apart from monitoring and collecting application statistics described in Section 21.1, “Monitoring Jersey
Applications’, Jersey can also provide tracing or diagnostic information about server-side processing of
individual requests. This facility may provide vital information when troubleshooting your misbehaving
Jersey or JAX-RS application. When enabled, Jersey tracing facility collects useful information
from al parts of JAX-RS server-side request processing pipeline: PreMat chRequest Fil ter,
Resour ceMat chi ng, Request Fi | t er, Readl nt ercept, MBR, | nvoke, ResponseFi |l ter,
Witelntercept, MBWaswell asExcepti onHandl i ng.

The collected tracing information rel ated to asingle request isreturned to the requesting client inthe HTTP
headers of aresponse for the request. The information is also logged on the server side using a dedicated
Java Logger instance.

21.2.1. Configuration options

Tracing support is disabled by default. You can enable it either "globally" for al application
requests or selectively per reguest. The tracing support activation is controlled by setting the
jersey.config.server.tracing.type application configuration property. The property value
is expected to be one of the following:

» OFF - tracing support is disabled (default value).

« ON_DEMAND - tracing support isin a stand-by mode; it is enabled selectively per request, via a special
X-Jer sey- Traci ng- Accept HTTP request header.

» ALL - tracing support is enabled for all request.

The level of detail of the information provided by Jersey tracing facility - the tracing
threshold - can be customized. The tracing threshold can be set at the application level via
jersey.config.server.tracing.threshol d application configuration property, or a a
request level, via X- Jer sey- Traci ng- Threshol d HTTP request header. The request level
configuration overrides any application level setting. There are 3 supported levels of detail for Jersey
tracing:

* SUMVARY - very basic summary information about the main request processing stages.

» TRACE - detailed information about activitiesin all the main request processing stages (default threshold
value).

» VERBOSE - most verbose mode that provides extended information similar to TRACE level, however
with detailson entity providers (MBR/MBW that were skipped during the provider selection phasefor any
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reason (lower priority, pattern matching, etc). Additionally, in this mode all received request headers
are echoed as part of the tracing information.

21.2.2. Tracing Log

Asmentioned earlier, al tracing information is also logged using a dedicated Java Logger. Theindividual
tracing messagesarelogged immediately asthetracing events occur. Thedefault name of thetracing logger
isprefixedor g. gl assfi sh. jersey. traci ng. withadefault suffix gener al . Thislogger name
can be customized per request by including a X- Jer sey- Tr aci ng- Logger HTTP request header as
will be shown later.

21.2.3. Configuring tracing support via HTTP request
headers

Whenever the tracing support is active (ON_DEMAND or ALL) you can customize the tracing behaviour
by including one or more of the following request HTTP headersin your individua requests:

» X-Jersey-Traci ng- Accept - used to enable the tracing support for the particular request. It is
applied only when the application-level tracing support is configured to ON_DEMAND mode. The value
of the header is not used by the Jersey tracing facility and as such it can be any arbitrary (even empty)
string.

» X-Jersey-Traci ng- Thr eshol d - usedto overridethetracing level of detail. Allowed valuesare:
SUMVARY, TRACE, VERBCSE.

e X-Jersey-Traci ng- Logger - used to override the tracing Javalogger name suffix.

21.2.4. Format of the HTTP response headers

At the end of request processing all tracing messages are appended to the HTTP response as individual
headers named X- Jer sey- Tr aci ng- nnn where nnn isindex number of message starting at 0.

Each tracing messageis in the following format: CATEGORY [ TI ME] TEXT, e.g.
X-Jersey- Traci ng-007: W [85.95 / 183.69 ms | 46.77 %4 WiteTo sumary: 4
The CATEGORY is used to categorize tracing events according to the following event types:
» START - start of request processing information

* PRE- MATCH - pre-matching request filter processing

e MATCH - matching request URI to a resource method

* REQ FI LTER- request filter processing

* Rl - entity reader interceptor processing

» MBR - message body reader selection and invocation

* | NVOKE - resource method invocation

* RESP- FI LTER - response filter processing

e W - writeinterceptor processing
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» MBW- message body writer selection and invocation

* MVC- template engine integration

EXCEPTI ON - exception mapping

FI NI SHED - processing finish summary

TheTl ME, if present, isacompositevaluethat consistsof 3parts[ duration / time_fromstart
| total _req_ratio ]:

1. dur at i on - the duration of the current trace event [milliseconds]; e.g. duration of filter processing

2. time_fromstart -theendtime of the current event with respect to the request processing start
time [milliseconds]

3. total _reqg_rati o - theduration of the current event with respect to the total request processing
time [percentage]; this value tells you how significant part of the whole request processing time has
been spent in the processing phase described by the current event

There are certain tracing events that do not have any duration. In such case, duration values are not set
(- - - - litera).

Thetracing event TEXT is afree-form detailed text information about the current diagnostic event.
Tip
For better identification, instances of JAX-RS components are represented
by class name, identity hash code and @riority value if set, eg.

[org.glassfish.jersey.tests.integration.tracing. Contai ner ResponseFilter5001
@94a8227 #5001].

21.2.5. Tracing Examples
Example of SUMMARY level messagesfromt est s/ i nt egrati on/traci ng- support module:

Example 21.5. Summary level messages

1 $ curl -i http://1ocal host: 9998/ ALL/ r oot/ sub-resource-| ocat or/ sub-resour ce- net
2

3 X-Jersey-Traci ng-000: START [ ----/ ----m | =---- % baseUi=[http:/
4 X-Jersey-Tracing-001: PRE-MATCH [ 0.01/ 0.68 ms | 0.01 9% PreMatchRequest
5 X-Jersey-Traci ng-002: MATCH [ 8.44/ 9.15 ns | 4.59 % RequestMatching
6 X-Jersey-Tracing-003: REQ FILTER [ 0.01/ 9.20 ms | 0.00 %9 Request sunmary
7 X-Jersey-Tracing-004: R [86.14 / 95.49 ns | 46.87 %4 ReadFrom sunmar
8 X-Jersey-Traci ng-005: | NVOKE [ 0.04/ 95.70 ns | 0.02 %9 Resource [org.g
9 X-Jersey-Tracing-006: RESP-FILTER[ 0.01 / 96.55 ms | 0.00 % Response sunmar
10 X-Jersey-Tracing-007: W [85.95 / 183.69 ns | 46.77 %4 WiteTo sunmar
11 X-Jersey-Traci ng-008: FI N SHED [ ----/ 183.79 ns | ---- % Response statu

Example TRACE level messages of j er sey- mvc-j sp integration, from exanpl es/ bookst or e-
webapp module:

Example 21.6. On demand request, snippet of MV C JSP forwarding

1 $ curl -i http://1ocal host:9998/itens/3/tracks/0 -H X-Jersey-Traci ng- Accept: wh
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Chapter 22. Custom Injection and
Lifecycle Management

22.1

Sinceversion 2.0, Jersey uses HK 2 [http://hk2.java.net/] library for component life cycle management and
dependency injection. Rather than spending a lot of effort in maintaining Jersey specific API (asit used
to be before Jersey 2.0 version), Jersey defines severa extension points where end-user application can
directly manipulate Jersey HK2 bindings using the HK2 public API to customize life cycle management
and dependency injection of application components.

Jersey user guide can by no means supply an exhaustive documentation of HK2 APl in it's entire scope.
This chapter only points out the most common scenarios related to dependency injection in Jersey and
suggests possible options to implement these scenarios. It is highly recommended to check out the
HK2 [http://hk2.java.net/] website and read HK2 documentation in order to get better understanding of
suggested approaches. HK2 documentation should also help in resolving use cases that are not discussed
in thiswriting.

There are typicaly three main use cases, where your application may consider dealing with HK2 APIs
exposed in Jersey:

» Implementing a custom injection provider that allows an application to define additional types to be
injectable into Jersey-managed JAX-RS components.

» Defining a custom injection annotation (other than @Inject [http://docs.oracle.com/javaeel7/api/
javax/inject/Inject.html] or @Context [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/
Context.html]) to mark application injection points.

» Specifying a custom component life cycle management for your application components.

Relying on Servlet HTTP session concept is not very RESTful. It turns the originaly state-less HTTP
communication schema into a state-full manner. However, it could serve as a good example that will
help me demonstrate implementation of the use cases described above. The following examples should
work on top of Jersey Servlet integration module. The approach that will be demonstrated could be
further generalized. Bellow i will show how to make actual Servlet HttpSession [http://docs.oracle.com/
javaeel7/api/javax/servlet/http/HttpSession.html] injectable into JAX-RS components and how to make
this injection work with a custom inject annotation type. Finaly, i will demonstrate how you can write
Ht t pSessi on-scoped JAX-RS resources.

Implementing Custom Injection Provider

Jersey implementation allows you to directly inject HttpServletRequest [http://docs.oracle.com/javaeel/7/
api/javax/servlet/nttp/HttpServletRequest.html] instanceinto your JAX-RS components. It isquite straight
forward to get the appropriate Ht t pSessi on instance out of the injected request instance. Let say, you
want to get Ht t pSessi on instance directly injected into your JAX-RS types like in the code snippet
below.

@at h("di -resource")
public class MyD Resource {

@nject HtpSession httpSession;
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To make the above injection work, you will need to define an additional HK2 hinding in
your application ResourceConfig [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/
ResourceConfig.html]. Let's start with a custom HK 2 Factory [https://hk2.java.net/apidocs/org/glassfish/
hk2/api/Factory.html] implementation that knows how to extract Htt pSessi on out of given
Ht t pSer vl et Request .

i mport org.glassfish. hk2.api.Factory;

public class HttpSessionFactory inplenments Factory<HttpSessi on> {
private final HttpServletRequest request;

@ nj ect

public HttpSessionFactory(HttpServl et Request request) {
this.request = request;

}

@verride
public HttpSession provide() {
return request. get Session();

}

@verride

public void dispose(HttpSession t) {
}

}

Please note that the factory implementation itself relies on having the actual Ht t pSer vl et Request

instance injected. In your implementation, you can of course depend on other types (and inject them
conveniently) aslong asthese other types are bound to the actual HK 2 service locator by Jersey or by your
application. The key notion to remember here isthat your HK2 Fact or y implementation is responsible
for implementing the pr ovi de() method that is used by HK2 runtime to retrieve the injected instance.
Those of you who worked with Guice binding API in the past will most likely find this concept very
familiar.

Onceimplemented, the factory can be used in acustom HK2 Bi nder to define the new injection binding
for Ht t pSessi on. Finally, the implemented binder can be registered in your ResourceConfig [https://
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ResourceConfig.html]:

i mport org.glassfish.hk2. utilities.binding.AbstractBinder;

public class MyApplication extends ResourceConfig {

public MyApplication() {

regi ster(new AbstractBi nder () {
@verride
protected void configure() {
bi ndFact ory(Ht t pSessi onFactory. cl ass).to(Htt pSession. cl ass);

}
1)

270


https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ResourceConfig.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ResourceConfig.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ResourceConfig.html
https://hk2.java.net/apidocs/org/glassfish/hk2/api/Factory.html
https://hk2.java.net/apidocs/org/glassfish/hk2/api/Factory.html
https://hk2.java.net/apidocs/org/glassfish/hk2/api/Factory.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ResourceConfig.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ResourceConfig.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ResourceConfig.html

Custom Injection and
Lifecycle Management

22.2.

}

Note that we did not define any explicit injection scope for the new injection binding. By default,
HK2 factories are bound in a HK2 PerLookup [https://hk2.java.net/apidocs/org/glassfish/hk2/api/
PerL ookup.html] scope, which isin most cases a good choice and it is suitable also in our example.

To summarize the approach described above, hereis alist of stepsto follow when implementing custom
injection provider in your Jersey application :

» Implement your own HK2 Fact or y to provide the injectable instances.

* Use the HK2 Fact ory to define an injection binding for the injected instance via custom HK2
Bi nder.

 Register the custom HK2 Bi nder inyour application Resour ceConfi g.

While the Fact or y-based approach is quite straight-forward and should help you to quickly prototype
or even implement final solutions, you should bear in mind, that your implementation does not need to
be based on factories. Y ou can for instance bind your own types directly, while still taking advantage of
HK 2 provided dependency injection. Also, in your implementation you may want to pay more attention to
defining or managing injection binding scopes for the sake of performance or correctness of your custom
injection extension.

| mportant

While the individual injection binding implementations vary and depend on your
use case, to enable your custom injection extension in Jersey, you must register
your custom HK2 Binder [https://hk2.java.net/apidocs/org/glassfish/hk2/utilities/Binder.html]
implementation in your application ResourceConfig [https.//jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/server/ResourceConfig.htmi]!

Defining Custom Injection Annotation

Javaannotations are aconvenient way for attaching metadata to various elements of Java code. Sometimes
you may even decide to combinethe metadatawith additional functionality, such asability to automatically
inject the instances based on the annotation-provided metadata. The described scenario is one of the use
cases where having means of defining a custom injection annotation in your Jersey application may prove
to be useful. Obvioudly, this use case applies also to re-used existing, 3rd-party annotation types.

In the following example, we will describe how a custom injection annotation can be supported. Let's
start with defining a new custom Sessi onl nj ect injection annotation that we will specifically use to
inject instances of HttpSession [http://docs.oracle.com/javaeel7/api/javax/serviet/http/HttpSession.html]
(similarly to the previous example):

@ret enti on( Ret enti onPol i cy. RUNTI ME)
@rar get ( El enent Type. FI ELD)
public @nterface Sessionlnject { }

The above @essi onl nj ect annotation should be then used as follows:

@vat h("di -resource")
public class M/D Resource {

@bessionl nject HttpSession httpSession;
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}

Again, the semantics remains the same as in the example described in the previous section. Y ou want
to have the actual HTTP Servlet session instance injected into your MyDi Resour ce instance. This
time however, you expect that the ht t pSessi on field to be injected must be annotated with a custom
@bessi onl nj ect annotation. Obviously, in thissimplistic case the use of acustom injection annotation
is an overkill, however, the simplicity of the use case will help us to avoid use case specific distractions
and allow us better focus on the important aspects of the job of defining a custom injection annotation.

If you remember from the previous section, to make the injection in the code snippet above work, you
first need to implement the injection provider (HK2 Factory [https.//hk2.java.net/api docs/org/glassfish/
hk2/api/Factory.html]) as well as define the injection binding for the Ht t pSessi on type. That part we
have already done in the previous section. We will now focus on what needs to be done to inform the HK 2
runtime about our @essi onl nj ect annotation type that we want to support as a new injection point
marker annotation. To do that, we need to implement our own HK 2 I njectionResolver [ https.//hk2.java.net/
apidocs/org/glassfish/hk2/api/I njectionResol ver.html] for the annotation as demonstrated in the following
listing:

i mport javax.inject.Inject;
i mport j avax.inject. Named;

i mport javax.servlet.http.HtpSession;

i mport org.glassfish.hk2.api.lnjectionResol ver;
i mport org.glassfish. hk2. api. Servi ceHandl e;

public class SessionlnjectResol ver inplenments InjectionResol ver<Sessionl nject> {

@ nj ect
@\amed( | nj ecti onResol ver. SYSTEM RESCLVER NANME)
I nj ecti onResol ver<I nj ect> system nj ecti onResol ver;

@verride
public Object resolve(lnjectee injectee, ServiceHandl e<?> handle) {
if (HttpSession.class == injectee.getRequiredType()) {
return system nj ecti onResol ver.resol ve(injectee, handle);
}
return null;
}
@verride

publ i c bool ean i sConstructorParaneterlndicator() {
return fal se;

}

@verride
public bool ean i sMet hodPar amet er | ndi cator () {
return fal se;

}
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The Sessi onl nj ect Resol ver above just delegates to the default HK2 system injection resolver to
do the actua work.

Y ou again need to register your injection resolver with your Jersey application, and you can do it the same
wasasinthepreviouscase. Following listing includes HK 2 binder that registersboth, theinjection provider
fromthe previous step aswell asthe new HK 2 inject resolver with Jersey application Resour ceConf i g.
Note that in this case we're explicitly binding the Sessi onl nj ect Resol ver to a@Singleton [http://
docs.oracle.com/javaee/7/api/javax/inject/Singleton.html] scope to avoid the unnecessary proliferation of
Sessi onl nj ect Resol ver instancesin the application:

i mport org.glassfish. hk2. api.TypelLiteral;
i mport org.glassfish.hk2. utilities.binding.AbstractBinder;

i mport javax.inject.Singleton;

public class MyApplication extends ResourceConfig {

public MyApplication() {

regi ster(new AbstractBi nder () {
@verride

protected void configure() {
bi ndFact ory(Ht t pSessi onFactory. cl ass).to(Htt pSession. cl ass);
bi nd( Sessi onl nj ect Resol ver. cl ass)

.to(new TypeLiteral <I njecti onResol ver<Sessi onl nject>>(){})
.in(Singl eton.cl ass);

1)
}

22.3

Custom Life Cycle Management

The last use case discussed in this chapter will cover managing custom-scoped components within a
Jersey application. If not configured otherwise, then all JAX-RS resources are by default managed on a
per-request basis. A new instance of given resource class will be created for each incoming request that
should be handled by that resource class. Let say you want to have your resource class managed in a per-
session manner. It means anew instance of your resource class should be created only when anew Servlet
HttpSession [http://docs.oracle.com/javaeel/ 7/api/javax/servlet/http/HttpSession.html] is established. (As
with previous examples in the chapter, this example assumes the deployment of your application to a
Servlet container.)

Following is an example of such aresource class that builds on the support for Ht t pSessi on injection
from the earlier examples described in this chapter. The Per Sessi onResour ce class alows you to
count the number of requests made within a single client session and provides you a handy sub-resource
method to obtain the number viaaHTTP GET method call:

@vat h("sessi on")
public cl ass Per Sessi onResource {
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@bessionlnject HttpSession httpSession;
At omi cl nteger counter = new Atom clnteger();

@ET

@ath("id")

public String getSession() {
counter.increment AndGet () ;
return httpSession.getld();

}

@ET
@at h("count ")
public int getSessionRequestCount () {
return counter.increnent AndGet () ;
}
}

Should the above resource be per-request scoped (default option), you would never be able to obtain any
other number but 1 from it's getReqs sub-resource method, because then for each request anew instance of
our Per Sessi onResour ce classwould get created with afresh instance count er field setto 0. The
value of this field would get incremented to 1 in the the get Sessi onRequest Count method before
thisvalue is returned. In order to achieve what we want, we have to find away how to bind the instances
of our Per Sessi onResour ce classto Ht t pSessi on instances and then reuse those bound instances
whenever new request bound to the same HTTP client session arrives. Let's see how to achieve this.

To get better control over your Jersey component instantiation and life cycle, you need to implement a
custom Jersey ComponentProvider [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/
spi/ComponentProvider.html] SPI, that would manage your custom components. Although it might seem
quite complex to implement such athing, the component provider concept in Jersey isin fact very simple.
It allows you to define your own HK2 injection bindings for the types that you are interested in, while
informing the Jersey runtime at the sametimethat it should back out and |eave the component management
to your provider in such a case. By default, if thereis no custom component provider found for any given
component type, Jersey runtime assumes the role of the default component provider and automatically
defines the default HK 2 binding for the component type.

Following example shows a simple Conponent Pr ovi der implementation, for our use case. Some
comments on the code follow.

i mport javax.inject.Inject;

i mport javax.inject.Provider;

i mport javax.servlet.http.HtpServl et Request;
i mport javax.servlet.http.HtpSession;

i mport org.glassfish. hk2.api.Dynam cConfi guration;

i mport org.glassfish. hk2. api . Dynam cConfi gurationServi ce;

i mport org.glassfish. hk2. api.Factory;

i mport org.glassfish. hk2. api . Per Lookup;

i mport org.glassfish. hk2.api.ServicelLocat or;

i mport org.glassfish.hk2.utilities.binding.BindingBuil derFactory;
i mport org.glassfish.jersey.server.spi.Conponent Provi der;

@ avax.ws.rs. ext.Provider
public class Per Sessi onConponent Provi der i npl ements Conponent Provi der {
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private ServicelLocator | ocator

static class PerSessionFactory inplenments Factory<Per Sessi onResour ce>{
static Concurrent HashMap<Stri ng, Per Sessi onResource> per Sessi onMVap
= new Concurrent HashMap<Stri ng, Per Sessi onResource>();

private final Provider<HttpServl et Request> request Provi der
private final ServicelLocator |ocator

@ nj ect

publ i c Per Sessi onFact ory(
Provi der <Ht t pSer vl et Request > r equest,
Servi ceLocator locator) {

thi s. request Provi der = request;
this.locator = |ocator;

}

@verride
@er Lookup
publ i c Per Sessi onResource provide() {
final HttpSession session = requestProvider.get().getSession();

if (session.isNew()) {
Per Sessi onResour ce newl nstance = creat eNewPer Sessi onResource() ;
per Sessi onMap. put (session. getld(), new nstance);

return new nstance;
} else {
return per Sessi onMap. get (session.getld());

}
}

@verride
public void di spose(PerSessi onResource r) {

}

privat e Per Sessi onResource creat eNewPer Sessi onResource() {

final PerSessionResource per Sessi onResource = new Per Sessi onResour ce()

| ocat or.inject (per Sessi onResour ce) ;
return per Sessi onResour ce;

}

}

@verride

public void initialize(ServicelLocator |ocator) ({
this.locator = |ocator;

}

@verride

publ i c bool ean bi nd(d ass<?> conponent, Set<Cl ass<?>> provi derContracts) ({
i f (component == Per Sessi onResource. cl ass) {
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final Dynam cConfigurationService dynani cConfi gService =

| ocat or. get Servi ce(Dynam cConfi gurati onService. cl ass);
final Dynam cConfiguration dynam cConfiguration =

dynam cConfi gServi ce. creat eDynam cConfi guration();

Bi ndi ngBui | der Fact ory
. addBi ndi ng( Bi ndi ngBui | der Fact ory. newfact or yBi nder ( Per Sessi onFact o
.t o( Per Sessi onResour ce. cl ass), dynam cConfi guration);

dynam cConfiguration.conmmit();

return true;

}
return fal se;
}
@verride
public void done() {
}

}

The first and very important aspect of writing your own Conponent Pr ovi der in Jersey is to store
the actual HK2 Servicel ocator [https://hk2.java.net/apidocs/org/glassfish/hk2/api/Servicel ocator.html]
instance that will be passed to you as the only argument of the provider i ni ti al i ze method. Y our
component provider instancewill not get injected at all so thisismorelessyour only chanceto get accessto
the HK2 runtime of your application. Please bear in mind, that at the time when your component provider
methods get invoked, the Ser vi ceLocat or is not fully configured yet. This limitation applies to all
component provider methods, as the main goal of any component provider is to take part in configuring
the application's Ser vi ceLocat or .

Now let's examine the bi nd method, which is where your provider tells the HK2 how to bind your
component. Jersey will invoke this method multiple times, once for each type that is registered with the
actual application. Every timethebi nd method isinvoked, your component provider needsto decideif it
istaking control over the component or not. In our case we know exactly which Javatypewe areinterested
in (Per Sessi onResour ce class), sothelogicin our bi nd method is quite straightforward. If we see
our Per Sessi onResour ce classit is our turn to provide our custom binding for the class, otherwise
we just return false to make Jersey poll other providers and, if no provider kicks in, eventualy provide
the default HK2 binding for the component. Please, refer to the HK 2 [http://hk2.java.net/] documentation
for the details of the concrete HK2 APIs used in the bi nd method implementation above. The main idea
behind the codeisthat we register anew HK2 Factory [https://hk2.java.net/apidocs/org/glassfish/hk2/api/
Factory.html] (Per Sessi onFact or y), to provide the Per Sessi onResour ce instances to HK2.

Theimplementation of the Per Sessi onFact or y isisalso included above. Please note that as opposed
to a component provider implementation that should never itself rely on an injection support, the factory
bound by our component provider would get injected just fine, sinceit is only instantiated later, once the
Jersey runtimefor theapplicationisfully initialized including thefully configured HK 2 runtime. Whenever
anew session is seen, the factory instantiates and injects anew PerSessionResource instance. Theinstance
is then stored in the perSessionMap for later use (for future calls).

Inared life scenario, you would want to pay more attention to possible synchronization issues. Also, we
do not consider a mechanism that would clean-up any obsol ete resources for closed, expired or otherwise
invalidated HTTP client sessions. We have omitted those considerations here for the sake of brevity of
our example.
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Chapter 23. Jersey CDI Container
Agnostic Support

23.1. Introduction

23.2.

At the time of this writing, Java SE support is being discussed as one of important additions to CDI 2.0
specification. Existing CDI implementations brought thisfeature already, only container bootstrapping has
not yet been standardized. In Jersey version 2.15 weintroduced Weld SE support, so that people could take
advantage of CDI features also when running in Java SE environment. As part of thiswork, the old Jersey
CDI module has been refactored so that it supports CDI integration in any CDI-enabled HTTP container.

Note

This chapter is mainly focused on server-side Jersey Weld SE support. We will mention other
containers that are known to be working with Jersey CDI integration modules. We will also
describe features demonstrated in Jersey Helloworld Weld example and provide some hints on
how to enable Java SE support for other (non Weld) CDI implementations.

Containers Known to Work With Jersey

CDI Support

23.3.

To stick with JAX-RS specification, Jersey has to support JAX-RS/CDI integration in Java EE
environment. The two containers supporting JAX-RS/CDI integration out of the box are Oracle GlassFish
and Oracle WebL ogic application server.

Apache Tomcat isanother Servlet container that isknown to work fine with Jersey CDI support. However,
things do not work there out of the box. You need to enable CDI support in Tomcat e.g. using Weld.
Jersey CDI example[https://github.com/jersey/jersey/tree/2.22/exampl es/cdi-webapp] showshow aWAR
application could be packaged (seet ontat - packagi ng profileinthe pomfile) in order to enable JAX-
RS/CDI integration in Tomcat with Jersey using Weld.

If not bundled already with underlying Servlet container, the foll owing Jersey modul e needsto be packaged
with the application or otherwise included in the container class-path:

<dependency>
<groupl d>org. gl assfi sh. jersey. ext.cdi </ groupl d>
<artifactld>jersey-cdi 1x</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

Request Scope Binding

Thereisacommon pattern for all above mentioned containers. Jersey CDI integration builds upon existing
CDI/Servlet integration there. In other words, in all above cases, Jersey application must be deployed asa
Servlet, wherethe underlying Servlet container has CDI integrated already and CDI container bootstrapped

properly.
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The key feature in CDI/Servlet integration is proper request scope binding. If this feature was missing,
you would not be able to use any request scoped CDI beans in your Jersey application. To make Jersey
work with CDI in containersthat do not have request scope binding resolved, some extrawork isrequired.

To alow smooth integration with Jersey request scope a new
SPI, ExternalRequestScope [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/spi/
External RequestScope.html], was introduced in Jersey version 2.15. An SPI implementation should be
registered viathe standard VETA- | NF/ ser vi ces mechanism and needsto make sure CDI implentation
request scope has been properly managed and request scoped data kept in the right context. For
performance reasons, at most a single external request scope provider is allowed by Jersey runtime.

23.4. Jersey Weld SE Support

The extrawork to align HTTP request with CDI request scope was already done by Jersey team for Weld
2.x implementation. In order to utilize Jersey/Weld request scope binding, you need to use the following
module:

<dependency>
<groupl d>org. gl assfi sh. jersey. ext.cdi </ groupl d>
<artifactld>jersey-wel d2-se</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

Then you could use your CDI backed JAX-RS components in a Jersey application running in Grizzly
HTTP container bootstrapped as follows:

Example 23.1. Bootstrapping Jersey application with Weld support on Grizzly

Vel d weld = new Wl d();
weld.initialize();

final HtpServer server = izzlyHtpServerFactory.createHtpServe
/1

server. shut downNow() ;
wel d. shut down() ;

O©COoO~NOOOUIE,WNPE

The above pattern could be applied also for other Jersey supported HT TP containers as long as you stick
with CDI Weld 2.x implementation. Y ou simply add the above mentioned j er sey- wel d2- se module
into you class-path and bootstrap the Weld container manually before starting the HTTP container.
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Chapter 24. Spring DI

24.1.

Jersey provides an extension to support Spring DI. This enables Jersey to use Spring beans as JAX-
RS components (e.g. resources and providers) and also alows Spring to inject into Jersey managed
components.

The Spring extension module configuration isbased on annotations. Spring beans areinjected and JAX-RS
classes are made Spring managed using annotations. | njected Spring beans can have further dependencies
injected using Spring XML configuration. Spring singleton and request scopes are supported.

To enable JAX-RS resources to work Spring functionality that requires proxying, such as Spring
transaction management (with @r ansact i onal ), Spring Security and aspect oriented programming
(such as @\spect), the resources must themselves be managed by Spring, by annotating with
@Conponent , @er vi ce, @ontrol | er or @Repository:

1 inport javax.ws.rs.GET;
2 inport javax.ws.rs.Path;
3 inport org.springframework. stereotype. Conponent ;
4
5 @onponent
6 @ath("/")
7 public class SonmeResource {
8
9 @r ansact i onal
10 @ET
11 public void updat eResource() {
12 1.,
13 }
14 }
15
Limitations:

* Spring beans can't be injected directly into JAX-RS classes by using Spring XML configuration

Dependencies

If you want to use Jersey Spring DI support you will need to add the j er sey- spri ng3 module into
thelist of your dependencies:

<dependency>
<gr oupl d>or g. gl assfi sh.jersey. ext </ groupl d>
<artifactld>j ersey-spring3</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

The above module adds transitive dependencies on Spring modules. See jersey-spring3 [https://
jersey.java.net/project-info/2.22/jersey/project/jersey-spring3/dependencies.html] module dependencies
for more details about list and scope of dependencies. Please note the module depends on The Spring/
HK 2 Bridge [https://hk2.java.net/spring-bridge/] that is used to inject Spring services into HK2 services
or inject HK 2 services into Spring services.

279


https://jersey.java.net/project-info/2.22/jersey/project/jersey-spring3/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/jersey-spring3/dependencies.html
https://jersey.java.net/project-info/2.22/jersey/project/jersey-spring3/dependencies.html
https://hk2.java.net/spring-bridge/
https://hk2.java.net/spring-bridge/
https://hk2.java.net/spring-bridge/

Spring DI

24.2. Registration and Configuration

To use capabilities of Jersey Spring 3 DI support in your JAX-RS/Jersey application you need to have the
above mentioned module on your class-path.

24.3. Example

To see an example of Spring DI support in Jersey refer to the Spring DI Example [https://github.com/
jerseyljerseyltree/2.22/examples/hell oworld-spring-webapp] .
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Chapter 25. Jersey Test Framework

Jersey Test Framework originated as an interna tool used for verifying the correct implementation of
server-side components. Testing RESTful applications became a more pressing issue with "modern”
approaches like test-driven devel opment and users started to look for atool that could help with designing
and running the tests as fast as possible but with many options related to test execution environment.

Current implementation of Jersey Test Framework supports the following set of features:
 pre-configured client to access deployed application

* support for multiple containers - grizzly, in-memory, jdk, simple, jetty

* ableto run against any external container

 automated configurable traffic logging

Jersey Test Framework is primarily based on JUnit but you can run tests using TestNG as well. It works

almost out-of-the box and it is easy to integrate it within your Maven-based project. Whileit is usable on
all environments where you can run JUnit, we support primarily the Maven-based setups.

25.1. Basics

1 public class SinpleTest extends JerseyTest {
2

3 @ath("hel l 0")

4 public static class Hell oResource {

5 @ET

6 public String getHello() {

7 return "Hello World!"

8 }

9 }

10

11 @verride

12 protected Application configure() {

13 return new Resour ceConfi g(Hell oResource. cl ass);
14 }

15

16 @rest

17 public void test() {

18 final String hello = target("hello").request().get(String.class);
19 assertEqual s("Hello Wrld!", hello);
20 }
21}

If you want to develop a test using Jersey Test Framework, you need to subclass JerseyTest
[https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/test/Jersey Test.html] and configure the set
of resources and/or providers that will be deployed as part of the test application. This short code snippet
shows hasic resource class Hel | oResour ce used in tests defined as part of the Si nmpl eTest class.
The overridden conf i gur e method returns a ResourceConfig [https://jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/server/ResourceConfig.htmi] of the test application,that contains only the
Hel | oResour ce resourceclass. Resour ceConf i g isasub-class of JAX-RS Application [http://jax-
rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Application.html]. It is a Jersey convenience class
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25.2.

for configuring JAX-RS applications. Resour ceConfi g aso implements JAX-RS Configurable
[http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/Configurable.html] interface to make the
application configuration more flexible.

Supported Containers

JerseyTest [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/Jersey Test.html] supports
deploying applications on various containers, al (except the external container wrapper) need to
have some "glue" code to be supported. Currently Jersey Test Framework provides support for
Grizzly, In-Memory, JDK (com sun. net . htt pserver. Ht t pSer ver), Simple HTTP container
(org. si npl ef ramewor k. htt p) and Jetty HTTP container (or g. ecl i pse.jetty).

A test container is selected based on various inputs. JerseyTest#getTestContainerFactory() [https:/
jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/test/Jersey Test. html#get TestContai nerFactory()]
is aways executed, so if you override it and provide your own
verson of TestContainerFactory [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/
spi/TestContainerFactory.html], nothing else  will be considered. Setting a system
variable TestProperties#fCONTAINER_FACTORY  [https:/jersey.javanet/apidocs/2.22/jersey/org/
glassfish/jersey/test/TestProperties html#CONTAINER_FACTORY] has similar effect. This way you
may defer the decision on which containers you want to run your tests from the compile time to the test
execution time. Default implementation of Test Cont ai ner Fact or y looksfor container factories on
classpath. If more than one instance is found and there is a Grizzly test container factory among them, it
will be used; if not, awarning will be logged and the first found factory will be instantiated.

Following is abrief description of all container factories supported in Jersey Test Framework.

e Jersey provides 2 different test container factories based on Grizzly. The
Gi zzl yTest Cont ai ner Fact or y creates a container that can run as alight-weight, plain HTTP
container. Almost all Jersey tests are using Grizzly HTTP test container factory. Second factory is
Gi zzl yWebTest Cont ai ner Fact ory that is Servlet-based and supports Servlet deployment
context for tested applications. This factory can be useful when testing more complex Servlet-based
application deployments.

<dependency>
<gr oupl d>or g. gl assfi sh.jersey. test-franmework. provi der s</ groupl d>
<artifactld>jersey-test-framework-provider-grizzly2</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

* In-Memory container is not areal container. It starts Jersey application and directly callsinternal APIs
to handle request created by client provided by test framework. There is no network communication
involved. This containers does not support serviet and other container dependent features, but it is a
perfect choice for simple unit tests.

<dependency>
<groupl d>or g. gl assfi sh. jersey. test-framework. provi der s</ groupl d>
<artifactld>j ersey-test-framework-provider-innmenory</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

» Htt pServer from Oracle JDK isanother supported test container.

<dependency>
<groupl d>or g. gl assfi sh.jersey.test-franmework. provi der s</ groupl d>
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<artifactld>j ersey-test-framework-provider-jdk-http</artifactld>
<ver si on>2. 22</ ver si on>
</ dependency>

e Simple container (or g. si npl ef ramewor k. ht t p) is another light-weight HTTP container that
integrates with Jersey and is supported by Jersey Test Framework.

<dependency>
<groupl d>or g. gl assfi sh.jersey. test-franmework. provi der s</ groupl d>
<artifactld>j ersey-test-framework-provider-sinple</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

 Jetty container (or g. ecl i pse. j et t y) isanother high-performance, light-weight HTTP server that
integrates with Jersey and is supported by Jersey Test Framework.

<dependency>
<groupl d>or g. gl assfi sh. jersey.test-franmework. provi der s</ groupl d>
<artifactld>jersey-test-framework-provider-jetty</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

25.3. Running TestNG Tests

It is possible to run not only JUnit tests but also tests based on TestNG. In order to do this you need to
make sure the following 2 steps are fulfilled:

» Extend JerseyTestNg [https://jersey.java.net/apidocs/2.22/j ersey/org/glassfish/jersey/test/
JerseyTestNg.html], or one of it's inner classes JerseyTestNg.ContainerPerClassTest [https./
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/
JerseyTestNg.ContainerPerClassTest.html]  /  JerseyTestNg.ContainerPerMethodTest  [https./
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/
JerseyTestNg.ContainerPerMethodTest.html], instead of JerseyTest [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/test/Jersey Test.htmi].

e Add TestNG to your class-patch, i.e.

<dependency>
<groupl d>or g. gl assfish.jersey.test-franmework</groupl d>
<artifactld>j ersey-test-framework-core</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

<dependency>
<groupl d>or g. t est ng</ gr oupl d>
<artifactld>testng</artifactld>
<version>...</version>

</ dependency>

To discuss the former requirement in more depth we need to take alook at the differences between JUnit
and TestNG. JUnit creates a new instance of atest class for every test present in that class which, from
the point of view of Jersey Test Framework, means that new test container and client is created for each
test of atest class. However, TestNG creates only one instance of a test class and the initialization of
the test container depends more on setup/teardown methods (driven by @ef or e XXX and @\ t er XXX
annotations) than in JUnit. This means that, basically, you can start one instance of test container for
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all tests present in a test class or separate test container for each and every test. For this reason a
separate subclasses of JerseyTestNg [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/
Jersey TestNg.html] have been created:

o JerseyTestNg.ContainerPerClassTest  [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
test/Jersey TestNg.ContainerPerClassTest.html] creates one container to run all the tests in. Setup
method is annotated with @ef or eCl ass, teardown method with @\ t er Cl ass.

For example take alook at Cont ai ner Per Cl assTest test. It contains two test methods (f i r st
and second), one singleton resource that returns an increasing sequence of number. Since we spawn
only one instance of atest container for the whole class the value expected in the first test is 1 and in
the second it's 2.

1 public class ContainerPerC assTest extends JerseyTest Ng. Cont ai ner Per Cl assTest
2

3 @ath("/")

4 @i ngl et on

5 @r oduces("text/plain")

6 public static class Resource {

7

8 private int i = 1;

9

10 @ET

11 public int get() {

12 return i++;

13 }

14 }

15

16 @verride

17 protected Application configure() {

18 return new Resour ceConfi g(Resource. cl ass);
19 }

20

21 @est(priority = 1)

22 public void first() throws Exception {

23 test(1);

24 }

25

26 @est(priority = 2)

27 public void second() throws Exception {

28 test(2);

29 }

30

31 private void test(final |Integer expected) {
32 final Response response = target().request().get();
33

34 assert Equal s(response. get Status(), 200);
35 assert Equal s(response. readEntity(lnteger.class), expected);
36 }

37 }

 JerseyTestNg.ContainerPerMethodTest [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jerseyltest/Jersey TestNg.ContainerPerM ethodTest.html] creates separate container for each test. Setup
method is annotated with @ef or eMet hod, teardown method with @Af t er Met hod.
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We can create asimilar test to the previous one. Take alook at Cont ai ner Per Met hodTest test. It
|ooksthe same except the expected values and extending class: it containstwo test methods(f i r st and
second), one singleton resource that returns an increasing sequence of number. In this case we create
a separate test container for each test so value expected inthefirst test is1 and in the second it'salso 1.

1 public class ContainerPer Met hodTest extends JerseyTest Ng. Cont ai ner Per Met hod T
2

3 @ath("/")

4 @i ngl et on

5 @r oduces("text/plain")

6 public static class Resource {

7

8 private int i = 1;

9

10 @ET

11 public int get() {

12 return i++;

13 }

14 }

15

16 @verride

17 protected Application configure() {

18 return new Resour ceConfi g( Resource. cl ass);
19 }

20

21 @est

22 public void first() throws Exception {

23 test(1);

24 }

25

26 @est

27 public void second() throws Exception {

28 test(1);

29 }
30
31 private void test(final |Integer expected) {
32 final Response response = target().request().get();
33
34 assert Equal s(response. get Status(), 200);
35 assert Equal s(response. readEntity(lnteger.class), expected);
36 }
37 }

If you need more complex setup of your test you can achieve this by directly extending the JerseyTestNg
[https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/test/Jersey TestNg.html] class create setup/
teardown methods suited to your needs and provide a strategy for storing and handling a test container /
client instance (see Jer seyTest Ng. confi gureStrat egy( Test NgSt r at egy) method).
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25.4. Advanced features
25.4.1. Jer seyTest Features

JerseyTest provide enable(...) [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfishijersey/
test/JerseyTest.html#enable(javalang.String)],  forceEnable(...)  [https://jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/test/JerseyTest.html#forceEnable(javalang.String)] and disable(...) [https:/
jersey.java.net/apidocs/2.22/jersey/org/glassfishijersey/test/Jersey Test.htmi#disable(java.lang. String)]
methods, that give you control over configuring values of the properties defined and described in the
Test Properti es class. A typical code that overrides the default property valuesis listed below:

1 public class SinpleTest extends JerseyTest ({
2 /1
3
4 @verride
5 protected Application configure() {
6 enabl e( Test Properti es. LOG TRAFFI C);
7 enabl e( Test Properti es. DUMP_ENTI TY) ;
8
9 /1

10

11 }

12 }

The code in the example above enables test traffic logging (inbound and outbound headers) as well as
dumping the HTTP message entity as part of the traffic logging.

25.4.2. External container

Complicated test scenarios may require fully started containers with complex setup configuration, that is
not easily doable with current Jersey container support. To address these use cases, Jersey Test Framework
providers general fallback mechanism - an External Test Container Factory. Support of this external
container "wrapper" is provided as the following module:

<dependency>
<groupl d>or g. gl assfi sh. jersey. test-franework. provi ders</ groupl d>
<artifactld>jersey-test-franmework-provider-external </artifactld>
<versi on>2. 22</ver si on>

</ dependency>

Asindicated, the "container" exposed by this moduleisjust awrapper or stub, that redirects all request to
aconfigured host and port. Writing tests for this container is same as for any other but you haveto provide
the information about host and port during the test execution:

nm/n test -Djersey.test. host=nyhost.org -0 ersey.config.test.container.port=8080

25.4.3. Test Client configuration

Tests might require some advanced client configuration. This is possible by overriding
configureClient(ClientConfig clientConfig) [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jerseyltest/Jersey Test.ntml#configureClient(org.glassfish.jersey.client.ClientConfig)] method. Typical
use case for this is registering more providers, such as MessageBodyReader<T> [http://jax-rs-
spec.java.net/nonav/2.0/api docsjavax/ws/rs/ext/M essageBodyReader.html]s or MessageBodyWriter<T>
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[http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/M essageBodyWriter.html]s, or enabling
additional features.

25.4.4. Accessing the logged test records
programmatically

Sometimes you might need to check a logged message as part of your test assertions. For
this purpose Jersey Test Framework provides convenient access to the logged records via
JerseyTest#getL astL oggedRecord() [https://jersey.java.net/apidocy/2.22/jersey/org/glassfish/jersey/test/
JerseyTest.html#getL astL oggedRecord()] and JerseyTest#getL oggedRecords() [https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/test/Jersey Test.ntml#getlL oggedRecords()] methods. Note that
thisfeatureisnot enabled by default, see TestPropertiestfRECORD_LOG_LEVEL [https:.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/test/TestPropertieshtml#RECORD L OG _LEVEL] for more
information.

25.5. Parallel Testing with Jersey Test
Framework

For a purpose of running multiple test containers in paralel you need to set the
TestProperties. CONTAINER _PORT [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/
TestProperties. CONTAINER _PORT.html] to 0 value. This will tell Jersey Test Framework (and the
underlying test container) to use the first available port.

You can set the value as a system property (viacommand line option) or directly in the test (to not affect
ports of other tests):

1 @verride

2 protected Application configure() {

3 /1 Find first avail able port.

4 forceSet (Test Properti es. CONTAI NER PORT, "0");
5

6 return new Resour ceConfi g(Resource. cl ass);

7 }

The easiest way to setup your JUnit or TestNG tests to run in parallel is to configure Maven Surefire
plugin. You can do this via configuration optionspar al | el andt hr eadCount ,i.e.

<confi guration>
<par al | el >met hods</ paral |l el >
<t hr eadCount >5</t hr eadCount >

</ configuration>

For more information about this topic consult the following Maven Surefire articles:

» Fork Options and Parallel Test Execution [http://maven.apache.org/surefire/maven-surefire-plugin/
exampl es/fork-options-and-paral el -execution.html]

e Using TestNG - Running tests in paralel [http://maven.apache.org/surefire/maven-surefire-plugin/
examples/testng.html#Running_tests in_parallel]

287


http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/MessageBodyWriter.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/JerseyTest.html#getLastLoggedRecord()
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/JerseyTest.html#getLastLoggedRecord()
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/JerseyTest.html#getLastLoggedRecord()
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/JerseyTest.html#getLoggedRecords()
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/JerseyTest.html#getLoggedRecords()
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/JerseyTest.html#getLoggedRecords()
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/TestProperties.html#RECORD_LOG_LEVEL
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/TestProperties.html#RECORD_LOG_LEVEL
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/TestProperties.html#RECORD_LOG_LEVEL
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/TestProperties.CONTAINER_PORT.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/TestProperties.CONTAINER_PORT.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/TestProperties.CONTAINER_PORT.html
http://maven.apache.org/surefire/maven-surefire-plugin/examples/fork-options-and-parallel-execution.html
http://maven.apache.org/surefire/maven-surefire-plugin/examples/fork-options-and-parallel-execution.html
http://maven.apache.org/surefire/maven-surefire-plugin/examples/fork-options-and-parallel-execution.html
http://maven.apache.org/surefire/maven-surefire-plugin/examples/testng.html#Running_tests_in_parallel
http://maven.apache.org/surefire/maven-surefire-plugin/examples/testng.html#Running_tests_in_parallel
http://maven.apache.org/surefire/maven-surefire-plugin/examples/testng.html#Running_tests_in_parallel

Jersey Test Framework

e Using JUnit - Running tests in parallel [http://maven.apache.org/surefire/maven-surefire-plugin/
examples/junit.html#Running_tests in_parallel]
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Chapter 26. Building and Testing
Jersey

26.1.

26.2.

26.3.

Checking Out the Source

Jersey source codeisavailable on GitHub. Y ou can browse the sources at https://github.com/jersey/jersey.

In case you are not familiar with Git, we recommend reading some of the many " Getting Started with Git"
articles you can find on the web. For example this DZone RefCard [http://refcardz.dzone.com/refcardz/
getting-started-git].

To clone the Jersey repository you can execute the following command on the command-line (provided
you have a command-line Git client installed on your machine):

git clone git://github.conmjersey/jersey.git

This creates read-only copy of Jersey workspace. If you want to contribute, please use "pull request":
https://hel p.github.com/articles/creating-a-pul l-request.

Milestones and releases of Jersey are tagged. Y ou can list the tags by executing the standard Git command
in the repository directory:

git tag -1
or by visiting https://github.com/jersey/jersey/tags.

Building the Source

Jersey source code requires Java SE 7 or higher. The build is based on Maven. Maven 3.1 or higher is
highly recommended. Also it is recommended you use the following Maven options when building the
workspace (can be set in MAVEN _OPTS environment variable):

- Xmx1048m - XX: Per nSi ze=64M - XX: MaxPer nSi ze=128M

It isrecommended to build all of Jersey after you cloned the source code repository. To do that execute the
following commands in the directory where jersey source repository was cloned (typicaly the directory
named "jersey"):

nvn - Dmaven. test. ski p=true cl ean install

This command will build Jersey, but skip the test execution. If you don't want to skip the tests, execute
the following instead:

mvn cl ean install

Building the whole Jersey project including tests could take significant amount of time.

Testing

Jersey contains many tests. Unit testsarein theindividual Jersey modules, integration and end-to-end tests
areinj ersey/ t est s/ e2e directory. You can run tests related to a particular area using the following
command:
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m/n - Dt est =<pattern> test

where pat t er n may be a comma separated set of names matching tests classes or individual methods
(likeLi nkTest #t est Del i m t er s).

26.4. Using NetBeans

NetBeans IDE [http://netbeans.org] has excellent maven support. The Jersey maven modules can be
loaded, built and tested in NetBeans without any additional NetBeans-specific project files.
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Chapter 27. Migration Guide

27.1. Migrating from Jersey 2.21 to 2.22
27.1.1. Breaking Changes

* In previous Jersey versions, if the resource method created a response containing relative URI in the
Locat i on http header, the URI was resolved against base uri of the application. This behaviour was
not correct, as pointed out by JERSEY -2838 [https://java.net/jiralbrowse/2838]. With this change, the
URI is, by default, resolved against request base uri.

For example, having aresourceat ht t p: / / server . com api / managemnent / user , that returns
response with Locat i on: f oo, while the root of the app ishttp://server. conl api, the
resulting URI will be:

with Jersey 2.21 and earlier: ht t p: / / server . com api / f 0o
with Jersey 2.22: htt p: / / server. coni api / managenent / f oo

Please note, that the trailing slash is significant, so that if the URI ends with a dash (http://
server. coni api / managenent / user /), the output will be:

with Jersey 2.21 and earlier: ht t p: / / server . com api / f oo
with Jersey 2.22: htt p: / / server. coni api / managenent / user/f oo

Alternatively, the entire URI resolving logic can be switched off by newly introduced
ServerProperties LOCATION_HEADER_RELATIVE_URI_RESOLUTION_DISABLED [https.//
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/

ServerProperties.html#L OCATION_HEADER_RELATIVE_URI_RESOLUTION_DISABLED]
property. If the valueist r ue, Jersey will not change the URI contained in the Locat i on header at
al (even if this behaviour may not match with behaviour described in JavaDoc).

27.2. Migrating from Jersey 2.191to 2.20
27.2.1. Breaking Changes

e New parameter, org.glassfish.hk2.api.ServicelLocator, has been added
to ExternalRequestScope [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfishijersey/server/spi/
External RequestScope.html] methods. Thisisto allow 3rd party component providers to hook up with
the actual HK 2 locator in case of multiple Jersey applications are running in paralell within asingle 3rd
party component container. The change was driven by CDI/Servlet requirements.

27.3. Migrating from Jersey 2.18to 2.19
27.3.1. Breaking Changes

* New method, cl ose, has been added to ResourceFinder [https.//jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/server/ResourceFinder.html]. It's intention is to release all ocated/opened resources
(such as streams) without a need to iterate through the whole Resour ceFi nder .
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27.4. Migrating from Jersey 2.17to 2.18

27.4.1.

27.4.1.1.

Release 2.18 Highlights
Updated to MOXy 2.6

Jersey has updated version of MOXy (XML/JSON provider) to version 2.6. Among some bug fixes there
are other notable changes (some of them breaking) that you should be aware of:

27.4.1.2.

Redesign of type property in JSON processing [https:.//wiki.eclipse.org/EclipseLink/
DesignDocs/459464] - Specia handling of JSON t ype property is deprecated. If there is need to
identify type of JSON object - due to missing root element or some special inheritance requirements,
it is necessary to specify fully qualified type property with http://ww. w3. or g/ 2001/
XM.Schema- i nst ance namespace.

Bean Validation in MOXYy [https.//bugs.eclipse.org/bugs/attachment.cgi ?id=241506]

MOXy support for for Java APl for JISON Processing (JSR-353) [https://wiki.eclipse.org/EclipseLink/
DesignDocs/405161]

Promoted Public Beta APIs

Severa experimental Jersey APIs have matured enough and as such we have decided to promote them
from Beta [https://jersey.java.net/apidocy/2.22/jersey/org/glassfish/jersey/Beta.html] status, namely:

Jersey Reactive Client API. Also Reactive Client moved fromincubator to extension (umbrella) module.

Jersey client-side ClientLifecycleListener [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/client/ClientLifecycleListener.html] SPI.

Jersey server-side ContainerLifecyclel istener [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/server/spi/ContainerLifecyclelistener.html] SPI.

Jersey server-side (MVC) @ErrorTemplate [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/server/mvc/ErrorTemplate.html] annotation.

Jersey test framework (client-side) LoopBackConnectorProvider [https://jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/test/util/client/L oopBackConnectorProvider.html] connector.

Jersey test framework (server-side) ContainerRequestBuilder [https://jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/test/util/server/ContainerRequestBuilder.html] class.

These APIs are now part of the official public Jersey 2.x API.

27.4.2.

Removed deprecated APlIs

Following, already deprecated, APIs were removed:

org. gl assfish.jersey. apache. connect or. Apached i ent Properti es - constant
SSL_CONFI G has been removed. Use ClientBuilder [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javaxiwg/rg/client/ClientBuilder.html] methodsto configure SSL in a Client [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rg/client/Client.html] instance.

org.glassfish.jersey.jetty.connector.JettyCientProperties - constant
SSL__CONFI G has been removed. Use ClientBuilder [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
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javax/ws/rs/client/ClientBuilder.html] methodsto configure SSL in a Client [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rs/client/Client.html] instance.

* Freemar ker MicFeat ur e. TEMPLATES BASE PATH - constant has been
unified across MVC modules and the deprecated one has been
removed. Use Freemar ker MicFeat ur e. TEMPLATE_BASE_PATH or property
jersey.config.server.nvc.tenpl at eBasePat h. f r eemar ker instead.

» JspMscFeat ur e. TEMPLATES_BASE PATH- constant has been unified across MV C modules and
the deprecated one has been removed. Use JspM/cFeat ur e. TEMPLATE_BASE_PATH or property
jersey.config.server.nvc.tenpl at eBasePat h. j sp instead.

27.4.3. Breaking Changes

 Integration of executor providers for Jersey runtime has been unified and refactored.
As a result, the org.glassfish.jersey.spi.RequestExecutorProvider and
org. gl assfish.jersey.spi.Runti neThreadProvi der SPIs have been removed from
Jersey. A new, common & generic executor service providers have been introduced
instead: ExecutorServiceProvider [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/spi/
ExecutorServiceProvider.ntml] and  ScheduledExecutorServiceProvider  [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/spi/ScheduledExecutorServiceProvider.html].  These new
providers are used to support custom qualified executor service injection, including the refactored use
cases of client asynchronous regquest execution, server-side managed asynchronous request processing
aswell as server-side background task scheduler.

27.5. Migrating from Jersey 2.16 to 2.17

27.5.1. Release 2.17 Highlights
27.5.1.1. CDI integration in EAR packaged WARs

Fromversion 2.17 onwards, it's possible to use CDI with JAX-RS web-applications packaged in EAR. All
supported HK2/CDI injections now work as expected for JAX-RS application deployed in the mentioned
fashion. One need to make sure that modules j er sey- cdi 1x and j er sey- cdi 1x-servl et are
present in Servlet container (that supports EARS).

27.6. Migrating from Jersey 2.151t0 2.16

27.6.1. Release 2.16 Highlights
27.6.1.1. JAX-B providers separated from the core

From version 2.16 onwards, all JAX-B providers are being bundled in a separate module.

27.6.1.2. Performance gain when using Sub-Resource Locators

We improved the performance for using sub-resource locators in an Jersey application. The performance
gains are available for cases when the sub-resource locator method returns either a resource class (return
value is e.g. G ass<?> or O ass<MySubResour ce>) or a (non-proxied) resource instance (when
return valueis an instance of MySubResour ce class).
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27.6.1.3. More unified connector configuration options

Jetty connector and Apache connector have been previously using their own custom propertiesto set SSL
context on a connector. These properties have been deprecated and the code has been updated to read
the SSL context information from the JAX-RS client configuration. This meansthat all Jersey connectors
now properly accept SSL configuration as configured via standard JAX-RS ClientBuilder [http://jax-rs-
spec.java.net/nonav/2.0/apidocsjavax/ws/rs/client/ClientBuilder.html] methods.

Previously, all Jersey connectors have been using their own default chunk size when HTTP
chunked coding was used. Since Jersey 2.16, there is a new default chunk size value
used by all connectors, if a custom chunk size is not set. The new default value is
stored under ClientProperties. DEFAULT_CHUNK _SIZE [https://jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/client/ClientProperties.ntml#DEFAULT_CHUNK _SIZE] client property.

27.6.2. Deprecated APIs

Following APIs were deprecated:

» org.glassfish.jersey. apache. connector. Apached i ent Properties - constant
SSL_CONFI G has been marked as deprecated and will be removed in a subsequent release.
Use ClientBuilder [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/ClientBuil der.html]
methods to configure SSL in a Client [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/
Client.html] instance.

*» org.glassfish.jersey.jetty.connector.JettyClientProperties - constant
SSL_CONFI G has been marked as deprecated and will be removed in a subsequent release.
Use ClientBuilder [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/ClientBuil der.html]
methods to configure SSL in a Client [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/
Client.html] instance.

27.6.3. Breaking Changes

» JAX-B support modularization might cause breaking changes for those users relying on JAX-B and
directly referring to the Jersey core-common module:

<dependency>
<groupl d>or g. gl assfi sh. jersey. core</groupl d>
<artifactld>j ersey-comon</artifactld>
<ver si on>${ pre- 2. 16- ver si on} </ ver si on>

</ dependency>

The following needs to be included in addition from version 2.16 on:

<dependency>
<groupl d>or g. gl assfi sh. jersey. nedi a</ gr oupl d>
<artifactld>j ersey-nedia-jaxb</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

* Medi aType'squality source parameters(qs) reuse the same parsing as quality parameters. Thismeans
that values higher than 1. O throw ParseException. I.e. following exampleis not allowed any more:
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@ath("/")
@r oduces("text/htm ;qgs=5") // wong 'qgs' value
public class Bookstore { ... }

27.7. Migrating to 2.15

27.7.1. Release 2.15 Highlights
27.7.1.1. Container agnostic CDI support

Before 2.15, CDI integration was supported primarily in Java EE containers with built-in CDI support.
From version 2.15 onwards, it is possible to leverage CDI integration also outside of Java EE
environment. A new example, helloworld-weld [https://github.com/jersey/jersey/tree/master/examples/
helloworld-weld], has been introduced to demonstrate the new feature using Grizzly HTTP server.
Another example application, cdi-webapp [https://github.com/jersey/jersey/tree/master/examples/cdi-
webapp], has been updated so that it enables Apache Tomcat Server deployment.

27.7.2. Breaking Changes

 CDI support improvement caused breaking changes for those users directly referring to the following
CDI supporting Jersey module in maven:

<dependency>
<gr oupl d>or g. gl assfi sh.jersey. contai ners. gl assfi sh</ groupl d>
<artifactld>jersey-gf-cdi</artifactld>
<ver si on>${ pre- 2. 15- ver si on} </ ver si on>

</ dependency>

The above dependency needs to be replaced with:

<dependency>
<groupl d>or g. gl assfish.jersey. ext. cdi </ groupl d>
<artifactld>jersey-cdi 1x</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

The following needs to be included in addition if you want to leverage CDI JTA support:

<dependency>
<gr oupl d>or g. gl assfi sh.jersey. ext. cdi </ groupl d>
<artifactld>j ersey-cdi 1x-transaction</artifactld>
<ver si on>2. 22</ ver si on>

</ dependency>

27.8. Migrating from Jersey 2.11to 2.12
27.8.1. Release 2.12 Highlights

Following experimental APIs have been promoted to become part of public Jersey API:
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» Jersey client-side HttpAuthenticationFeature [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/client/authenti cati on/HttpA uthenti cationFeature.html] API.

e Jarsey server-side DestroyListener [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
server/monitoring/DestroyL istener.html] (formerly
Ext endedMoni t ori ngSt ati sti csLi st ener ), which hasbeen dlightly refactored and isnow a
separateinterface (e.g. not extendingMoni t ori ngSt at i sti csLi st ener ), henceproviding better
compatibility with lambdas.

These APIs are now part of the official public Jersey 2.x API.

27.8.2. Breaking Changes

» Because of a bug fix for issue JERSEY-2602 [https://java.net/jira/lbrowse/JERSEY -2602], we re-
generate WADL classes from wadl . xsd to make sure the getters for boolean properties starts with
i s instead of get asin Jersey 1 and Jersey <= 2.6.

* For performance purposesanew server property ServerPropertiesMONITORING_ENABLED [https:/
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/
ServerProperties.htm#MONITORING_ENABLED] has been introduced. It is possible
to enable just basic amost  static  monitoring  information using the
property. It adlows to inject Applicationinfo  [https./jersey.java.net/apidocs/2.22/
jerseylorg/glassfish/jersey/server/monitoring/Applicationinfo.ntml]  object, renamed  original
class org. gl assfish.jersey.server.nonitoring. ApplicationStatistics. And
MonitoringStatistics [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/
monitoring/MonitoringStatistics.html] no more have a reference to Appl i cati onStati sti cs,
method get Appl i cati onStati stics() hasbeenremoved.
gitc

27.9. Migrating from Jersey 2.10to 2.11

27.9.1. Release 2.11 Highlights
27.9.1.1. Promoted Public Beta APIs

Severa experimenta Jersey APIs have matured enough and as such we have decided to promote them
from Beta [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/Beta.html] status, namely:

» Jersey client-side ConnectorProvider [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
client/spi/ConnectorProvider.html] SPI.

» Jersey server-side ResponseErrorMapper [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jersey/server/spi/ResponseErrorMapper.html] SPI.

These APIs are now part of the official public Jersey 2.x API.
27.9.1.2. Not closing provided streams in message body providers

Jersey is now preventing message body providers (MBR, MBW) from closing given input/output stream.
With this change Jersey is enforcing the JavaDoc statements present in message body providers.
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27.9.1.3. Jackson 1

We have reintroduced support for JSON processing via Jackson 1.x JSON provider (1.9.11). In order to
use Jackson 1 in your application you need to add j er sey- nmedi a- j son-j acksonl module (+ it's
dependencies) to your class-path and register Jacksonl1Feat ur e in your application (server or client).

27.9.1.4. ClientLifecycleListener

Client-side  providers (such asCientRequestFilters) implementing the new
org. gl assfish.jersey.client.CientlLifecycleListener interface will be notified
when various lifecycle events occur. Currently client runtime initialization triggers the onl ni t ()
method and client closing triggers onCl ose() method. Such providers implementing the
ClientlLifecycl eLi st ener can be registered in a common way, e.g. intoaJerseyC i ent or

Jer seyWebTar get instance, or into a (potentially) auto discoverable feature context.

27.10. Migrating from Jersey 2.91t0 2.10
27.10.1. Removed deprecated APIs

Following, already deprecated, APIs were removed:
e org.glassfish.jersey. server. nodel . Resour ceModel Cont ext (not used)

» org.glassfish.jersey. server. nodel . Resour ceModel Li st ener (not used)

27.11. Migrating from Jersey 2.8 to 2.9

27.11.1. Release 2.9 Highlights
27.11.1.1. Declarative Linking

Gerard updated the Declarative Linking extension module which has been ported to Jersey 2 in version
2.6. You can read more about what Declarative Linking does and what it's capable of in the following
blog posts:

» Declarative Linking in Jersey 2.9 and up [http://kingsfleet.blogspot.co.uk/2014/05/decl arative-linking-
in-jersey-29.html]

* Reading and writing JAX-RS Link objects [http://kingsfleet.blogspot.co.uk/2014/05/reading-and-
writing-jax-rs-link-objects.htmi]

27.11.1.2. Jackson 2

Our media modul e that supports working with JSON via Jackson library has been updated to use Jackson
2.x(2.3.2). All samples and tests have been rewritten to use Jackson 2 aswell. In order to use Jackson 2in
your application you need to add jersey-media-json-jackson (+ it's Jackson dependencies) to your class-
path and register JacksonFeat ur e in your application.

27.11.1.3. META-INF/services

We dropped automatic registration of message body providers (MessageBodyWriter,
M essageBodyReader) and exception mappers viaMETA-INF/services mechanism. Thisfunctionality can
berestored by adding j er sey- net ai nf - ser vi ces module to the class-path of your application.
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Note: This change may affect 3rd party libraries (e.g. Jackson 2.x) in a way their provider would not be
registered in an JAX-RS app. You need to either register them manually or use mentioned j er sey-
nmet ai nf - servi ces module.

27.11.1.4. Jersey Test Framework

Jersey Test Framework now supports TestNG to run the tests (in addition to the JUnit, which is supported
by default). Y ou can now run the testsin parallel using either JUnit or TestNG. See chapters dedicated to
TestNG and parallel testing for moreinformation: Section 25.3, “Running TestNG Tests” and Section 25.5,
“Parallel Testing with Jersey Test Framework”.

27.11.2. Changes

 Some of the feature specific configuration properties (disasble WADL, disable BV, disable
JSON-Processing, enable Monitoring), and their server/client counterparts, are no longer
affected by avalue of propertiesCommonPr oper ti es. FEATURE _AUTO DI SCOVERY_ DI SABLE
or CormmonProperties. METAI NF_SERVI CES LOOKUP_DI SABLE. The specific properties
have to be wused to change default behaviour of mentioned features (eg.
Server Properties. WADL_FEATURE_DI SABLE).

* Automatic  registration of MessageBodyWiter, MessageBodyReader s and
Excepti onMapper s via META- | NF/ ser vi ces mechanism has been removed. Disabling the
automatic registration of providers via META- | NF/ ser vi ces may affect 3rd party libraries (i.e.
Jackson 2.x) that are using this mechanism to register it's providers. In order to restore this functionality
the or g. gl assfi sh.jersey. ext:jersey-netainf-services has to be added on the
classpath. Otherwise such providers has to be registered manually.

» The Jackson JSON Jersey module has been updated to use Jackson 2.x instead of Jackson 1.x. This
means that all the code that has been using Jackson 1.x for JISON (de)serialization has to be migrated
to Jackson 2.x.

27.12. Migrating from Jersey 2.7 to 2.8
27.12.1. Changes

» Because of a bug fix for issue JERSEY-2458 [https.//java.net/jira/lbrowse/ JERSEY -2458], there has
been adight changein the behavior of Urilnfo [http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/
rg/core/Urilnfo.html] get Pat h and get Pat hSegnent s methods. Theget Pat h methodsno longer
return apath prefixed withaslash (' /'), instead they now correctly return arequest path relative to the
base request URI. Also, the Ur i | nf o now correctly handles requests which URI contains empty path
segments (e.g. htt p: / /1 ocal host///al b//c). These empty path sesgments are now correctly
included in thelistsreturned by the Ur i | nf 0. get Pat hSegnent s methods.

 SseFeature [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/medialsse/ SseFeature.htmi]
now gets automatically discovered and enabled if the SSE module is present on the
class path. This behavior can be suppressed by setting DISABLE _SSE [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/media/sse/SseFeature. tmI#DISABLE_SSE]  property  to
true. The behavior can adso be selectivdly suppressed in  ether client
or server runtime by setting the DISABLE SSE CLIENT  [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/media/sse/ SseFeature. htmI#DISABLE_SSE CLIENT] or
DISABLE_SSE SERVER [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/sse/
SseFeature.ntml#DISABLE_SSE SERVER] property respectively.

298


https://java.net/jira/browse/JERSEY-2458
https://java.net/jira/browse/JERSEY-2458
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/UriInfo.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/UriInfo.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/UriInfo.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/sse/SseFeature.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/sse/SseFeature.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/sse/SseFeature.html#DISABLE_SSE
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/sse/SseFeature.html#DISABLE_SSE
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/sse/SseFeature.html#DISABLE_SSE
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/sse/SseFeature.html#DISABLE_SSE_CLIENT
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/sse/SseFeature.html#DISABLE_SSE_CLIENT
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/sse/SseFeature.html#DISABLE_SSE_CLIENT
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/sse/SseFeature.html#DISABLE_SSE_SERVER
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/sse/SseFeature.html#DISABLE_SSE_SERVER
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/media/sse/SseFeature.html#DISABLE_SSE_SERVER

Migration Guide

» Deprecated get DestroyTi ne method has been removed from
org. glassfish.jersey.server.nonitoring. ApplicationStatistics. To get the
application shutdown information, a ContainerLifecycleListener [https.//jersey.java.net/apidocs/2.22/
jerseylorg/glassfish/jersey/server/spi/ContainerLifecycleListener.html] should be registered and its
onShut down method implemented to listen to and process the application shutdown event.

e« Method triggerEvent (Request Event. Type) has been removed from the
public  ContainerRequest  [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/
ContainerRequest.html] API. This method has never been intended for public, application-level use.

e In Jersey 27 and ealier it was (under certain conditions) possible to supply
custom TestContainerFactory [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/test/spi/
TestContainerFactory.html] as part of the tested JAX-RS / Jersey application. This factory
would be picked and used by JerseyTest [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jerseyltest/JerseyTest.html] to instantiate TestContainer [https.//jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/test/spi/TestContainer.html] that will host the tested application. This feature
was unreliable and redundant. As such, support for the feature has been removed. To
specify a custom Test Cont ai ner Factory to be used by your JerseyTest subclass,
please override the Jer seyTest . get Test Cont ai ner Fact ory method instead. Overriding
get Test Cont ai ner Factory now remains the only reliable way of specifying custom
Test Cont ai ner Fact or y implementation to be used in your tests.

 Protected method set Test Cont ai ner Fact ory has been removed from the Jer seyTest API
as caling the method had no effect on the Test Cont ai ner Fact ory instance used by the
Jer seyTest subclass.

 Protected methodget C i ent hasbeenremovedfromtheJer seyTest API. Toconfiguretest client
instances, please overridethe conf i gur eCl i ent method instead.

 Utility methodsJer seyTest that provide accessto pre-configured Client [http://jax-rs-spec.java.net/
nonav/2.0/apidocsjavax/iws/rs/client/Client.html] and  WebTarget  [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rs/client/WebTarget.html] instances (cl i ent () ,target (...)) have
been made final to prevent overriding in subclasses and thus ensure consistency of the jersey test
framework functionality.

» JerseyTest constructor Jer seyTest (Cl ass<? ext ends Applicati on>) hashbeen made
deprecated and will be removed in the subsequent Jersey release.

* It was previously possible to pass in a custom ContainerProvider [https./jersey.java.net/apidocs/2.22/
jerseylorg/glassfish/jersey/server/spi/ContainerProvider.html] that was supposed to deploy and run the
application as one of the JAX-RS/ Jersey application providers. This ability has been removed without
any substitute as the concept was fundamentally flawed. Typical use cases should not be affected by
this change.

 Factory methodscr eat eHt t pSer ver whichtake Jersey ApplicationHandler [https./jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/server/ApplicationHandl er.html] asone of theinput parameters
have been removed from the Jersey container factory APl as inherently broken. This
impacts GrizzlyHttpServerFactory  [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
grizzly2/httpserver/GrizzlyHttpServerFactory.html], JdkHttpServerFactory [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/jdkhttp/JdkHttpServerFactory.html],
JettyHttpContai nerFactory [https://jersey.java.net/apidocs/2.22/j ersey/org/glassfish/jersey/j etty/
JettyHttpContainerFactory.html] and SimpleContainerFactory [https.//jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/simple/SimpleContainerFactory.html]  implementations. The methods
that take ResourceConfig [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/
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ResourceConfig.html] as input parameter should be used instead. Typical use cases should not be
affected by this change.

Method regi sterAdditional Binders on ApplicationHandler [https./jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/server/ApplicationHandler.html] has been removed from the
public API. Please use the specific Appl i cat i onHandl er constructor that accepts custom HK2
bindersinstead.

Several configuration propertieswere renamed, especially those having client and server versionsalong
with the common versionin ConmonPr oper t i es. Please seefollowing table for complete reference:

Table 27.1. List of changed configuration properties:

Constant Old value (Jersey 2.7 and|New value (Jersey 2.8+)
before)

ClientProperties. FEATURE_AU[@rBISCOGERY gDUSARDEe AljtarDBDi esc cvaatfyi. @zl dlaérgnt . di
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientProperties.html#FEATURE_AUTO_DISCOVERY _DISABLE]

ServerProperties FEATURE_AUT @©r BESC@GERIYg DISABhIEe AljtarDd esic commtfyi. e egarerer . di
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerPropertieshtmi#FEATURE_AUTO_DISCOVERY_DISABLE]

ClientProperties.JSON_PROCESHING e(SEADUREQDUSARDbEe J §oarreceswifrigy.adliieant . di
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientProperties.html#JSON_PROCESSING FEATURE_DISABLE]

ServerProperties.JSON_PROCESSHNGelyEA D RE) DdBaBhiFe J § oarRyenc esmifrigy . sernaeer . di
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#JSON_PROCESSING_FEATURE_DISABLE]

ClientPropertiesMETAINF_SERV¢CESYL OOKUR) DI BABNIFe Myteri 6 ySaronfd e laddkard. .dii
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientProperties.html#METAINKF_SERVICES LOOKUP_DISABLE]

ServerProperties METAINF_SERWCESy L O g . RIiSABil e Mgt exi s ySeron fd egs Lsoarkugy. .sh
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties. htmIi#METAINF_SERVICES L OOKUP_DISABLE]

ClientPropertiesMOXY_JSON_HEXBERECDIBABLHEI sabl eMjpxarlson.cdrfdrg. cl i ent . di
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientPropertieshtml#MOXY_JSON_FEATURE_DISABLE]
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Constant

Old value (Jersey 2.7 and
before)

New value (Jersey 2.8+)

ServerPropertiesMOXY _JSON |
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#MOXY _J

SON_FEATURE_DISABLE]

FEATEREC DhEABLE sabl eMyxerJson.carhviay. server.

di

ClientProperties.OUTBOUND _(
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientProperties.html#OUTBOU

SONTENT ddEN GHHC BUFEER.

ND_CONTENT_LENGTH_BUF

gregtde\nufdreri.quldlarent .

FER]

CcOo

ServerProperties.OUTBOUND _(
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#OUTBOU

JCGNBENMT cloBNGT H @ FEFER. g regtdeaufdrdri. g esararer .

ND_CONTENT_LENGTH_BURFER]

CcQo

ServerProperties TRACING
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/

ServerProperties.html#TRACIN(

\'RA
—_—

jersey.config.server.tfjexigey. config. server.

tr

Theold namesare still working for now, but are deprecated. Thereisafallback mechanismimplemented
while reading the property and each get, that resolves the value from the old-named property, will log

a CONFI Glevel warning.

27.13. Migrating from Jersey 2.6 to 2.7

27.13.1. Changes

» Until version 2.6, Jersey was compiled with Java SE 6. This has changes in Jersey 2.7. Now almost all

Jersey components are compiled with Java SE 7 target. It means, that you will need at least Java SE
7 to be able to compile and run your application that is using latest Jersey. Only cor e- common and

core-cl i ent modulesare till compiled with Java class version runnable with Java SE 6.

* MVC support: method wri t eTo of TemplateProcessor [https://jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/server/mvc/spi/TemplateProcessor.html] was modified by adding an argument
Mul tival uedMap<Stri ng,
method was modified directly intheinterface). All Jersey provided MV C implementation were adjusted

sabl eMoxyJso

nt ent Lengt h.

nt ent Lengt h.

aci ng. type

bj ect > httpHeaders. Thisis an incompatible change (the

but if you have your own MV C implementation then you need to modify the method signature of the

implementation.

* A minor JAX-RS incompatibility issue has been recently discovered and reported (see JERSEY -2387
[https://java.net/jira/lbrowse/ JERSEY -2387]). As part of the fix, minor breaking changes related
to URI resolving and creation have been introduced in the behavior of UriBuilder [http:/

jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/core/UriBuilder.html], Link.Builder [http://jax-rs-
spec.java.net/nonav/2.0/apidocsjavax/ws/rs/core/Link.Builder.html] and WebTarget [http://jax-rs-
spec.java.net/nonav/2.0/apidocdjavax/ws/rs/client/WebTarget.ntml] classes. It is no longer possible
to successfully build a new URI instance from a Uri Bui | der that contains unresolved template

parameters. Anl | | egal Ar gunent Except i on will be thrown in such case, as mandated by JAX-
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RS API javadoc. Similarly, it is not possible to successfully create a Link [http://jax-rs-spec.java.net/
nonav/2.0/apidocs/javax/ws/rs/core/Link.html] instance from a URI template with unresolved template
parameters. Also, itisnot possibleto successfully send arequest onaWebTar get that representsaURI
template that does not have all the template parameters properly resolved. Any attempt to do so will fail
with an exception. Note that this also applies to any managed clients injected into JAX-RS server-side
components using Uri [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/Uri.html]
annotation.

In Jersey 2.6 and earlier, producing a URI from an incompletely resolved URI template would succeed
and all unresolved template parameter locations would be encoded without change into the resulting
URI, for example "/ pat h/ { par an} " would be implicitly encoded as" / pat h/ %/ Bpar an?w/ D" .
While we do not expect our users to depend on this functionality, if the former behavior is desired for
some reason, Ur i Conrponent . encodeTenpl at eNanes method can be used instead:

URI . creat e( Uri Conponent . encodeTenpl at eNanes(Uri Bui |l der. fronmri ("/path/{paran}"). 1
or simply

URI . creat e( Uri Conponent . encodeTenpl at eNanes("/ pat h/{paran}"));

27.14. Migrating from Jersey 2.5.1to 2.6
27.14.1. Guava and ASM have been embedded

Jersey no longer depend directly on Guavaand ASM artifacts which means that users are free to use their
own versions of mentioned libraries.

New bundle has been created for Guava (bundl es/ r epackaged/ j er sey- guava), with Maven
coordinates: or g. gl assfi sh. j ersey. bundl es. r epackaged: j er sey- guava

(Repackaged) ASM is now part of Jersey Server. Jersey currently uses ASM 5 for package-scanning
capabilities.

27.14.2. Deprecated APIs

Following APIs were deprecated:

e org.glassfish.jersey. nessage.internal . HttpDat eFor mat - method
get Pr ef er edDat eFor mat () hasbeen marked as deprecated due to typo in the name. New method
get Pr ef err edDat eFor mat () should be used instead.

27.14.3. Removed deprecated APIs

Following, already deprecated, APIs were removed:

e org.glassfish.jersey.client.filter.HttpBasi cAuthFilter and
org.glassfish.jersey.client.filter.HtpD gestAuthFilter (use
HttpAuthenticationFeature [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/
authenti cation/HttpA uthenticationFeature.html] instead)

» org.glassfish.jersey. apache. connector. Apached i ent Properti es. HTTP_PARANMS
(use
org. gl assfish.jersey. apache. connect or. Apached i ent Properti es#REQUEST CONFI G
instead),
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27.15.

27.16.

org. gl assfish.jersey. apache. connect or. Apached i ent Properti es. PROXY_URI,

org. gl assfish.jersey. apache. connect or. Apached i ent Properti es. PROXY_USERNANME,
org. gl assfish.jersey. apache. connect or. Apached i ent Properti es. PROXY_PASSWORD
(use corresponding ClientProperties [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
client/ClientProperties.html] instead.

org. glassfish.jersey.server.validation.Validati onConfig.set Messagel nt er pol at or
org. glassfish.jersey.server.validation.ValidationConfig.setTraversabl eResol ver
org. glassfish.jersey.server.validation.ValidationConfig.setConstraintValidatorFa
org. glassfish.jersey.server.validation.ValidationConfig.setParameter NamePr ovi der
(use corresponding methods of the same class without " set " prefix in the method names).

org. gl assfish.jersey.server. m/c. MicProperties (use properties of
org. gl assfish.jersey.server. m/c. McFeat ur e instead).

MV C does not allow to specify the resolving class. Resolving class is used to create a path of the
template. Changes are:

Annotation attribute Cl ass<?>
org. gl assfish.jersey.server.nmvc. Tenpl at e. resol vi ngd ass() (the attribute
was obsolete and therefore removed. Resolving class now always the resource classin which the MV C
resource method is defined).

resol vi ngd ass was removed from Viewable [https:/jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/server/mvc/Viewable.html]. The constructor no longer accepts this argument and there
is no getter for thisfield.

org. gl assfish.jersey.server.nvc. freemarker. Freemar ker Properties (use
FreemarkerMvcFeature  [https:.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/mvc/
freemarker/FreemarkerMvcFeature.html] instead)

org. gl assfish.jersey.server.mvc.jsp.JspProperties (useJspMvcFeature [https./
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/mvc/jsplJspMvcFeature.html] instead)

org. gl assfish.jersey.server. nodel . Runti neResour ce. get Fi r st Par ent Resour ce()
(use Resource.getParent() [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/
model/Resource.html#getParent()] instead).

WADL is by default displayed in the simplified form. It does not contain supporting resources
like OPTIONS methods or / appl i cati on. wadl itself. In order to get the full WADL use
query param det ai | =t r ue. For example make a GET request to htt p: / /| ocal host : 8080/
appl i cation. wadl ?det ai | =tr ue.

Migrating from Jersey 2.5t0 2.5.1

WADL is by default displayed in the simplified form. It does not contain supporting resources
like OPTIONS methods or / appli cati on.wadl itself. In order to get the full WADL use
query param det ai | =t r ue. For example make a GET request to htt p: / /| ocal host : 8080/
appl i cation. wadl ?det ai | =true.

Migrating from Jersey 2.4.1to0 2.5

27.16.1. Client-side API and SPI changes

Client chunked encoding configuration behaviour has changed:
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Jersey client uses chunked encoding (streaming) for serialization of the entity as adefault option. Before
Jersey 2.5 release entity buffering has been used by default. The size of the chunk can still be controlled
by ClientProperties. CHUNKED ENCODING_SIZE [https://jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/client/ClientProperties.html#CHUNKED _ENCODING_SIZE] property, this property
however no longer enforces the use of chunked encoding. To control request
entity buffering and chunked transfer coding selection, please utilize use the new
ClientProperties REQUEST_ENTITY_PROCESSING [https://jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/client/ClientProperties.tml#REQUEST _ENTITY _PROCESSING] property. The
behaviour of the property ishowever not unified across the available Connector [https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/client/spi/Connector.html] implementations and depends on
the connector implementation configured for the Client [http://jax-rs-spec.java.net/nonav/2.0/apidocs/
javaxiws/rs/client/Client.ntml] instance. Default connector produced by HttpUrlConnectorProvider
[https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/HttpUrl Connector.html] still uses
buffering as default options due to bugs in Ht pURLConnecti on. On the other hand,
Jetty HTTP Client based connectors produced by JettyConnectorProvider [https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/j erseylj etty/connector/Jetty ConnectorProvider.html] do not support
chunked encoding at all.

Please note that this is not a newly introduced limitation - it's merely an official acknowledgement of
the fact that different connectors have different capabilities and limitations - something that has always
been part of the individual connector implementations, it just was not publicly acknowledged.

New ConnectorProvider [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/spi/
ConnectorProvider.html] SPlI has been introduced to decouple Connector [https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/client/spi/Connector.html] instantiation from Client [http://jax-
rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/client/Client.html] instance boot-strapping. Assuch, the
connect or (Connect or) method has been removed from ClientConfig [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/client/ClientConfig.html] API. It has been replaced with a
newly introduced connect or Pr ovi der ( Connect or Provi der) method.

org.glassfish.jersey.client. HtpUl Connector has been removed from the public
API. HttpUrlConnectorProvider [https./jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/
HttpUrlConnector.html] should be used to produce HttpURLConnection [http://docs.oracle.com/
javase/6/docs/api/javalnet/HttpURL Connection.html] connector instances instead.

ClientProperties. HTTP_URL_ CONNECTI ON_SET METHOD WORKAROUND property has
been moved to the new HttpUrlConnectorProvider [https://jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/client/HttpUrl Connector.html] has been introduced in Jersey 2.4) has been moved
to the new HttpUrlConnectorProvider [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
client/HttpUrlConnector.html] class as this property is specific to the connector instances
created by HttpUrl Connector Provider only. The property has been also renamed
to HttpUrlConnector.SET_METHOD_WORKAROUND [https.//jersey.java.net/apidocs/2.22/jersey/
org/glassfish/jersey/client/HttpUrl ConnectorProvider.html#SET_METHOD_ WORKAROUND]. The
name of the property remains the same -
jersey.config.client.httpUrl Connection. set Met hodWr kar ound.

ClientProperties. HTTP_URL_CONNECTOR FI X LENGTH STREAM NG property (that
class as this property is specific to the connector instances created by
Ht t pUr | Connect or Provi der only. The property has been adso renamed
to HttpUrlConnectorProvider.USE_FIXED LENGTH_STREAMING [https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/client/

HttpUrlConnectorProvider.ntmli#USE_FIXED LENGTH_STREAMING] and the new property name
isj ersey.config.client.httpUrl Connector. useFi xedLengt hStream ng.
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org. glassfish.jersey.grizzly.connector.Gizzl yConnector has been removed
from the public API. GrizzlyConnectorProvider [https:/jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/grizzly/connector/GrizzlyConnectorProvider.html] should be used to produce Grizzly
Asynchronous HTTP Client connector instances instead.

Public constructor has been removed from the ApacheConnector [https./jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/apache/connector/ApacheConnector.html] API. ApacheConnectorProvider
[https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/j ersey/apache/connector/
ApacheConnectorProvider.html] should be used to provide Apache HTTP Client connector instances
instead.

Public constructor has been removed from the JettyConnector [https./jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jerseyljetty/connector/JettyConnector.htmi] API. JettyConnectorProvider [https.//
jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/jetty/connector/Jetty ConnectorProvider.html]
should be used to provide Jetty HTTP Client connector instances instead.

Renamed property CACHI NG TEMPLATES ENABLED in MustacheMvcFeature [https.//
jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/mvc/mustache/
MustacheMvcFeature.html] from
j ersey. config.server. nvc. cachi ng. nust ache. enabl ed to
j ersey. config.server. nvc. cachi ng. must ache.

Authentication filters
org.glassfish.jersey.client.filter.HttpBasi cAuthFilter and
org.glassfish.jersey.client.filter.HtpDi gestAuthFilter were deprecated
and replaced by HttpAuthenticationFeature [https:/jersey.java.net/apidocs/2.22/jersey/org/glassfish/
jerseyl/client/authenti cati on/HttpA uthenti cationFeature.htmi].

27.16.2. Other changes

The ContainerL ifecycleListener [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/
spi/ContainerLifecycleListener.html] invokes event onStartup and onShut down also when
application is being started or stopped because of application redeploy. The interface was marked as
aBetanow.

The monitoring statistics method Applicati onStatistics. getDestroyTinme() is
deprecated and returns aways null. Use ContainerLifecyclelListener [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/server/spi/ContainerLifecycleListener.html] to listen on
application destroy and get the destroy time.

org. gl assfish.jersey. spi. ResponseExecut orsProvi der contract has been
completely removed from the Jersey SPI as it was inconsistently used by Jersey runtime and we did
not find a suitable use case where a custom response executor would make sense. While we have no
indication that the removed SPI is used in the Jersey community, please do not hesitate to contact usin
case you think that you have avalid use case where the use of a custom response executor makes sense.

org. gl assfish.jersey. spi.Request sExecut or sProvi der contract has been renamed
to org.glassfish.jersey.spi.Request sExecutorsProvider. It has been aso
extended with an additional r el easeRequest i ngExecut or method to address executor shutdown
handling issues reported in JERSEY -2205 [https://java.net/jiralbrowse/JERSEY -2205]. As such, any
custom implementation of the SPI is now required to implement the new method. (Note that the SPI has
been removed in Jersey 2.18 - see the Jersey 2.18 release migration guide section for more details.)
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27.17.

27.18.

27.19.
2.3

Migrating from Jersey 2.4 t0 2.4.1

The unsupported CientProperties. BUFFER _RESPONSE ENTI TY_ON_EXCEPTI ON
property, with value of j er sey. confi g. cli ent. buf f er ResponseEntityOnExcepti on,
has been removed from the API. Since Jersey 2.4 where JERSEY -2157 [https.//java.net/jira/browse/
jersey-2157] issue has been fixed, Jersey client runtime automatically buffers error response entities.
This behavior is automatic and there is no need to set any property.

Migrating from Jersey 2.31t0 2.4

All deprecated SSE InboundEvent [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
media/sse/InboundEvent.html] get Dat a(. . . ) methods have been removed from the API. Use the
new readDat a(...) methods have been introduced instead in Jersey 2.3 for consistency with
other parts of client-side JAX-RS API. Access to the raw SSE event data content is provided via a
I nboundEvent 'sbyt e[ ] get RawDat a() method that has been too introduced in Jersey 2.3.

All EJB and CDI integration classes have been moved into internal Jersey packages, to clearly state the
integration code should not be used as a public API.

Migrating from Jersey 2.0, 2.1 or 2.2 to

All existing SSE InboundEvent [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/medial
sse/InboundEvent.html] getData(...) methods have been made deprecated and new
readDat a(. . .) methods have been introduced instead for consistency with other parts of client-
side JAX-RS API. The deprecated get Dat a(...) methods will be removed in Jersey 2.4.
A new SSE InboundEvent [https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/medial/sse/
InboundEvent.htmi] byt e[] get RawDat a() method has been introduced to provide access to the
raw SSE event data content.

Generic Broadcaster [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/
Broadcaster.html] methods for adding/removing BroadcasterListener [https:/jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/server/BroadcasterListener.html]  registrations have been
renamed fromaddBr oadcast er Li st ener/ r enoveBr oadcast er Li st ener tosimply add/
renmove.

Generic Broadcaster [https://jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/
Broadcaster.html] (and transitively, SseBroadcaster [https.//jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/medialsse/SseBroadcaster.html]) add/ r enove methods - that are responsible for
adding/removing BroadcasterListener [https.//jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/
server/BroadcasterListener.html] and ChunkedOutput [https./jersey.java.net/apidocs/2.22/jersey/org/
glassfish/jersey/server/ChunkedOutput.ntml] (or EventOutput [https://jersey.java.net/apidocs/2.22/
jerseylorg/glassfish/jersey/medialsse/EventOutput.html]) registrations - no longer try to avoid duplicate
registrations by comparing hash code of the added/removed instance with the hash codes of already
registered instances. This behavior has been identified as a potential source of hard to discover
bugs and was removed as such. The issue with the former behavior was that hash codes as integer
values provide only a very limited value space that could lead to false-positive duplicate registration
rejections, especially with larger number of simultaneously connected SSE clients (represented by
ChunkedQut put or Event Qut put broadcaster registrations). Consequently, users who rely on the
old registration behavior in their application code need to adapt the code to the revised behavior of
Br oadcast er add/ r enpve methods.
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27.20. Migrating from Jersey 1.x to 2.0

This chapter is a migration guide for people switching from Jersey 1.x. Since many of the Jersey 1.x
features became part of JAX-RS 2.0 standard which caused changesin the package names, we decided it
is agood time to do a more significant incompatible refactoring, which will alow us to introduce some
more interesting new features in the future. Asthe result, there are many incompatibilities between Jersey
1.x and Jersey 2.0. This chapter summarizes how to migrate the concepts found in Jersey 1.x to Jersey/
JAX-RS 2.0 concepts.

27.20.1. Server API

Jersey 1.x contains number of proprietary server APIs. This section covers migration of application code
relying on those APIs.

27.20.1.1. Injecting custom objects

Jersey 1.x have its own internal dependency injection framework which handles injecting various
parameters into field or methods. It also provides a way how to register custom injection provider in
Singleton or PerRequest scopes. Jersey 2.x uses HK2 as dependency injection framework and users are
also able to register custom classes or instances to be injected in various scopes.

Main difference in Jersey 2.x is that you don't need to create specia classes or providers for this task;
everything should be achievable using HK2 API. Custom injectables can be registered at ResourceConfig
level by adding new HK2 Module or by dynamically adding binding almost anywhere using injected HK2
Services instance.

Jersey 1.x Singleton:

Resour ceConfi g resourceConfig = new Defaul t ResourceConfig();
resour ceConfi g. get Si ngl et ons() . add(
new Si ngl et onTypel nj ect abl eProvi der <Cont ext, Si ngl et onType>(
Si ngl et onType. cl ass, new Singl etonType()) {});

Jersey 1.x PerRequest:

Resour ceConfi g resourceConfig = new Defaul t ResourceConfig();
resour ceConfi g. get Si ngl et ons() . add(
new Per Request Typel nj ect abl ePr ovi der <Cont ext, Per Request Type>() {

@verride
public Injectabl e<Per Request Type> get | nj ect abl e( Conponent Context ic, C
/...
}
1
Jersey 2.0 HK2 Module:

public static class MyBi nder extends AbstractBinder {

@verride

protected void configure() {
/1 request scope binding
bi nd( Myl nj ect abl ePer Request . cl ass) . t o( Myl nj ect abl ePer Request . cl ass) . i n(Req
/1 singleton binding
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bi nd( Myl nj ect abl eSi ngl et on. cl ass) . i n(Si ngl et on. cl ass);
/1 singleton instance binding
bi nd( new Myl nj ect abl eSi ngl eton()).to( M/ nj ect abl eSi ngl et on. cl ass);

}

/1 register nodule to ResourceConfig (can be done also in constructor)
ResourceConfig rc = new ResourceConfig();

rc.addd asses(/* ... */);

rc. addBi nder s(new MyBi nder ());

Jersey 2.0 dynamic binding:

public static class MyApplication extends Application {

@ nj ect

public MyApplication(ServiceLocator servicelLocator) ({
Systemout.println("Registering injectables...");
Dynam cConfi guration dc = Injections.getConfiguration(servicelLocator);

/1 request scope binding

I nj ecti ons. addBi ndi ng(

I nj ecti ons. newBi nder ( Myl nj ect abl ePer Request . cl ass) .t o( Myl nj ect abl ePer Reque
dc);

/1 singleton binding
I nj ecti ons. addBi ndi ng(
I nj ecti ons. newBi nder ( Myl nj ect abl eSi ngl et on. cl ass)
.t o( Myl nj ect abl eSi ngl et on. cl ass)
.in(Singl eton.cl ass),
dc);

/1 singleton instance binding
I nj ecti ons. addBi ndi ng(
I nj ecti ons. newBi nder (new Myl nj ect abl eSi ngl eton())
.t o( Myl nj ect abl eSi ngl et on. cl ass),
dc);

/1 request scope binding with specified custom annotation
I nj ecti ons. addBi ndi ng(
I nj ecti ons. newBi nder ( Myl nj ect abl ePer Request . cl ass)
.t o( Myl nj ect abl ePer Request . cl ass)
.qualifiedBy(new MyAnnot ati onl npl ())
. i n( Request Scoped. cl ass),
dc);

/1 commts changes
dc.commit();

}

@verride
public Set<C ass<?>> getd asses() {
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return ...

1}
27.20.1.2. ResourceConfig Reload

In Jersey 1, the reload functionality is based on two interfaces:
1. com.sun.jersey.spi.container.ContainerListener
2. com.sun.jersey.spi.container.ContainerNotifier

Containers, which support the reload functionality implement the Cont ai ner Li st ener interface, so
that once you get access to the actual container instance, you could call it's onRel oad method and get
the container re-load the config. The second interface helps you to obtain the actual container instance
reference. An example on how things are wired together follows.

Example 27.1. Jersey 1 reloader implementation

1 public class Reloader inplenments ContainerNotifier {
2 Li st <Cont ai ner Li stener> |s;

3

4 public Rel oader() {

5 I's = new Arrayli st <Cont ai nerLi st ener>();

6 }

7

8 public void addLi st ener (Cont ai nerListener |) {
9 I's.add(l);

10 }

11

12 public void reload() {

13 for (ContainerListener | : Is) {

14 | . onRel oad();

15 }

16 }

17 }

Example 27.2. Jersey 1 reloader registration

1 Rel oader rel oader = new Rel oader();
2 resourceConfig. getProperties().put(ResourceConfig. PROPERTY_CONTAI NER_NOTI FI ER,

In Jersey 2, two interfaces are involved again, but these have been re-designed.
1. org.glassfish.jersey.server.spi.Container
2. org.glassfish.jersey.server.spi.ContainerLifecycleListener

The Cont ai ner interface introduces two rel oad methods, which you can call to get the
application re-loaded. One of these methods allows to pass in a new Resour ceConfi g instance.
You can register your implementation of Cont ai ner Li f ecycl eLi st ener the same way as
any other provider (i.e. either by annotating it by @Provider [http://jax-rs-spec.java.net/nonav/2.0/
apidocg/javax/ws/rgext/Provider.html] annotation or adding it to the Jersey ResourceConfig [https://
jersey.java.net/apidocs/2.22/jersey/org/gl assfish/jersey/server/ResourceConfig.html] directly either using
the class (using Resour ceConfi g. addd asses()) or registering a particular instance using
Resour ceConfi g. addSi ngl et ons() method.

309


http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/Provider.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/Provider.html
http://jax-rs-spec.java.net/nonav/2.0/apidocs/javax/ws/rs/ext/Provider.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ResourceConfig.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ResourceConfig.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ResourceConfig.html

Migration Guide

An example on how thingswork in Jersey 2 follows.

Example 27.3. Jersey 2 reloader implementation

1 public class Reloader inplenments ContainerlLifecyclelListener {
2

3 Cont ai ner cont ai ner

4

5 public void rel oad( ResourceConfi g newConfig) ({

6 cont ai ner. rel oad( newConfi g);

7 }

8

9 public void reload() {

10 cont ai ner.rel oad();

11 }

12

13 @verride

14 public void onStartup(Container container) {

15 t hi s. contai ner = contai ner;

16 }

17

18 @verride

19 public void onRel oad(Cont ai ner container) ({
20 /1 ignore or do whatever you want after reload has been done
21 }
22
23 @verride
24 public void onShut down(Cont ai ner container) {
25 /1 ignore or do sonething after the contai ner has been shut down
26 }
27 }

Example 27.4. Jersey 2 reloader registration

1 Rel oader rel oader = new Rel oader();
2 resourceConfi g. addSi ngl et ons(r el oader);
3

27.20.1.3. MessageBodyReaders and MessageBodyWriters ordering

JAX-RS 20 defines new order of MessageBodyWorkers -  whole set is sorted
by declaration distance, media type and source (custom providers having higher
priority than default ones provided by Jersey). JAX-RS 1x ordering can il
be forced by setting parameter MessageProperties. LEGACY WORKERS ORDERI NG
("jersey.config.workers.|l egacyOrdering”) to true in ResourceConfig or
C i ent Conf i g properties.

27.20.2. Migrating Jersey Client API

JAX-RS 2.0 provides functionality that is equivalent to the Jersey 1.x proprietary client APl. Hereis a
rough mapping between the Jersey 1.x and JAX-RS 2.0 Client API classes:
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Table 27.2. Mapping of Jersey 1.x to JAX-RS 2.0 client classes
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The following sub-sections show code examples.

27.20.2.1. Making a simple client request
Jersey 1.x way:

Client client = Client.create();
WebResour ce webResource = client. resource(restURL) path( nmyr esour ce/ { parant");
String result = webResource. pat hParam("parani, "value").get(String.class);

JAX-RS 2.0 way:

Client client = CdientBuilder.newCient();
WebTarget target = client.target(restURL). path("nmyresource/{paran");
String result = target.pathParam "parani, "value").get(String.class);

27.20.2.2. Registering filters
Jersey 1.x way:

Client client = dient.create();
WebResour ce webResource = client.resource(restURL);
webResour ce. addFi | t er (new HTTPBasi cAut hFi |l t er (user nane, password));

JAX-RS 2.0 way:

Client client = CientBuilder.newdient();
WebTarget target = client.target(restURL);
target.register(new H t pBasi cAut hFilter (usernane, password));

27.20.2.3. Setting "Accept" header
Jersey 1.x way:

Client client = Cient.create();
WebResour ce webResource = client.resource(restURL).accept("text/plain");
C i ent Response response = webResource. get (O i ent Response. cl ass);

JAX-RS 2.0 way:
Client client = CientBuilder.newCient();

WebTarget target = client.target(restURL);
Response response = target.request("text/plain").get();

27.20.2.4. Attaching entity to request

Jersey 1.x way:
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Client client = Cient.create();
WebResour ce webResource = client.resource(restURL);
C i ent Response response = webResource. post (O i ent Response. cl ass, "payl oad");

JAX-RS 2.0 way:

Client client = CientBuilder.newdient();
WebTarget target = client.target(restURL);
Response response = target.request().post(Entity.text("payload"));

27.20.2.5. Setting SSLContext and/or HostnameVerifier
Jersey 1.x way:

HTTPSPr operti es prop = new HTTPSProperties(hostnaneVerifier, sslContext);
DefaultdientConfig dcc = new Defaultdient Config();

dcc. get Properties(). put (HTTPSProperties. PROPERTY_HTTPS PROPERTI ES, prop);
Client client = dient.create(dcc);

Jersey 2.0 way:

Client client = CientBuilder.newBuilder()
. ssl Cont ext (ssl Cont ext)
. host naneVeri fi er(host naneVerifier)
Lbuild();

27.20.3. JSON support changes

JSON Support has undergone certain changesin Jersey 2.x. The most visible difference for the devel oper
isintheinitialization and configuration.

In Jersey 1.x, the JAXB/JSON Support was implemented as a set of MessageBodyReader s and
MessageWiters in the j ersey-json module. Internaly, there were several implementations
of JSON to Object mapping ranging from Jersey's own custom solution to third party providers,
such as Jackson or Jetti son. The configuration of the JSON support was centralized in the
JSONConf i gur ati on and JSONJAXBCont ext classes.

27.20.3.1. Initialization

There are three main JSON-mapping handling approaches, which are preserved in Jersey 2: JAXB-based,
POJO mapping and Low-level parsing The following table shows how to enable each of them in both
Jersey 2 compared to Jersey 1:

Table 27.3. JSON approachesand usagein Jersey 1 vs Jersey 2

Approach Jersey 1 Jersey 2

POJO register use Jackson provider:
PQJOvappi ngFeat ure, usel(add |jersey-nedi a-json-
ObjectM apper [http://|j ackson  dependency  and
jackson.codehaus.org/1.9.9/ register the JacksonFeat ur e),
javadoc/org/codehaus/jackson/ | configure with custom
map/ObjectMapper.html] for | ObjectM apper [http://
configuration fasterxml.github.io/jackson-
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Approach Jersey 1 Jersey 2
databind/javadoc/2.3.0/com/
fasterxml/jackson/databind/
ObjectMapper.html] instance.

JAXB Defaullt; useluse MOXy (add the j ersey-

JSONConfi gurati on/ medi a- nroxy dependency; the
JSONJAXBCont ext for|feature  will be registered
configuration automatically), configure using
MoxyJsonConfi g
Low-level Direct usage of JSONObj ect |use JSON-P (standard) or Jettison
and/or JSONAr r ay classes (non-standard) APIs (add the
relevant dependency)

Example 27.5. Initializing JAXB-based support with MOXy

<dependency>

<groupl d>org. gl assfi sh. j ersey. nedi a</ groupl d>
<artifactld>j ersey-nedi a- noxy</artifactld>
<versi on>2. 22</ ver si on>

</ dependency>

Note

For JAXB-based support, MOXy is the default way in Jersey 2. However, other providers
(Jackson, Jetti son) can be used as well. The relevant feature has to be registered (and
dependency added) and custom implementation of Cont ext Resol ver hasto be provided. See
the code snippetsin the related chapter.

For moreon particular Feat ur e registration, see also: Jackson registration, Jettison registration,
MOXYy registration, JSON-P registration.

It is important to point out, that the Feat ur e registration has to be done separately for client

and server.

Note

With Jersey 2.9, Jackson has been updated to version 2.3.2. The featureis still configured via

mentioned Cbj ect Mapper class, but the package has changed.

e Forjackson 1. x,useorg. codehaus. jackson. map. Qbj ect Mapper

e Forjackson 2.x,usecom fasterxnl.jackson. core. Qbj ect Mapper

27.20.3.2. JSON Notation

Jersey 1 was selecting the provider automatically based on the desired JSON Notation. This concept was
replaced in Jersey 2 by direct choice of provider (as shown above). To provide some guide how to achieve
the same results asin the previous Jersey version, see the following list:

e MAPPED not supported

« NATURAL default MOXy output
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e JETTI SON_MAPPED supported by Jettison

» BADGERFI SH supported by Jettison

27.20.3.3. Configuration

As mentioned, the centralized configuration of Jersey 1'sJSONConf i gur at i on does not have adirect
equivalent in Jersey 2. Each provider has it's own way to be configured. Detailed description of each
method and property is out of scope of this migration guide and can be found in the documentation and
APIs of the relevant providers and/or the relevant Jersey module API. Bellow are several basic examples
how to configure certain options when using MOXy with Jersey's MoxyJsonConf i g class.

» Formated output
Jersey 1: JSONConf i gur at i on. cr eat eJSONConf i gur ati onW t hFor mat t ed()
Jersey 2/IMOXy: MoxyJsonConfi g. set For nat t edQut put ()
» Namespaces mapping
Jersey 1: JSONConf i gur ati on. natural (). xm 2JsonNs()
Jersey 2/IMOXy: MoxyJsonConfi g. set NamespacePr ef i xMapper ()
* Namespace separator
Jersey 1: JSONConf i gur ati on. nat ural (). nsSepar at or ()
Jersey 2/IMOXy: MoxyJsonConfi g. set NanespaceSepar at or ()

Properties can be aso passed directly to Marshaller and/lor Unnarshaller
using:  MoxyJsonConfig's property(), marshallerProperty() and
unmar shal | er Propert y() methods.

More on the JSON Support topic can be found in Section 9.1, “JSON”.
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Appendix A. Configuration Properties

A.1l. Common (client/server) configuration
properties

List of common configuration properties that can be found in CommonProperties [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/CommonProperties.html] class. All of these properties can be
overridden by their server/client counterparts.

TableA.1. List of common

configuration properties

Constant

Value

Description

CommonProperties FEATURE_A
[https://jersey.java.net/
apidocs/2.22/jerseylorg/
glassfish/jersey/
CommonProperties.html#FEATU

&0 BYSCONERY,_dDISABLEA

RE_AUTO_DISCOVERY_DISAE

Dofbbsofestye auto discovery
globally on client/server. Default
valueisf al se.

3LE]

CommonProperties. JSON_PROC
[https.//jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/
CommonProperties.html#ISON_R

[3SINEy FEATURE DISABLED S

PROCESSING_FEATURE_DISAE

OnRblese senfiguration of  Json
Processing (JSR-353) feature.
Default valueisf al se.

3LE]

CommonPropertiesMETAINF_S
[https.//jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/
CommonProperties.html#METAI

FRV K2ES ¢ Q0K g PdDsSMB EEE

NF_SERVICES LOOKUP_DISA

DasabfeSer viNESAadI&igervices
lookup globally on client/server.
Default valueisf al se.

BLE]

CommonProperties MOXY _JSON
[https://jersey.java.net/

i EEAGYIRDITISABLE abl eM

oyshbbas configuration of MOXy
Json feature. Default value is

apidocs/2.22/jersey/org/ fal se.

glassfish/jersey/

CommonProperties.html#MOXY | ISON_FEATURE_DISABLE]
CommonProperties.OUTBOUND| | @®ON&fNTo hENgS T riB @ REER Agit imtdgef f/diue that defines the
[https://jersey.java.net/ buffer size used to buffer the
apidocs/2.22/jerseylorg/ outbound message entity in order
glassfish/jersey/ to determine its size and set
CommonProperties.htmli#OUTBOUND_CONTENT _LENGTH_BURERBIue of HTTP Cont ent -

Lengt h header. Default value is

8192.

A.2. Server configuration properties

List of server configuration properties that can be found in ServerProperties [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html] class.
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Configuration Properties

Table A.2. List of server co

nfiguration properties

Constant

Value

Description

3LE_VALIDATE_ON_EXEC

ServerProperties APPLICATION|
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#APPLICA]

IN&IdEY. confi g. server. ap

TTON_NAME]

plefioed the@pplecaion name. The
name is an arbitrary user defined
name which is used to distinguish
between Jersey applications in the
case that more applications are
deployed on the same runtime
(container). The name can be
used for example for purposes of
monitoring by JMX when name
identifies to which application
deployed MBeans belong to. The
name should be unique in the
runtime. The property does not
have a default value.

ServerProperties.BV_FEATURE |
[https://jersey.java.net/
apidocs/2.22/jerseylorg/
glassfish/jersey/server/
ServerProperties.html#BV_FEAT]

|PEsAsBYEconfi g. beanVal i g

URE_DISABLE]

&) sablesdi esa M abi datearvaipport.
Default valueisf al se.

CEFWaBPBpEt&RRIDE_CHECK
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#BV_DISA

j ersey. config. beanValid

BLE_VALIDATE_ON_EXECUT

Blisables. di sabl e. val i dat e(
@/al i dat eOnExecuti on
check. Default valueisf al se.

ABLE_OVERRIDE_CHECK]

DnExecut abl e(

ServerProperties.BV_SEND_ERR
[https.//jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#BV_SEND

RO& $MYRESRONGEbeanVal i d

_ERROR_IN_RESPONSE]

&naldes semdiuhd e/@idgionVerrorg
information to the client. Default
vaueisf al se.

lat i onErr or Er

ServerProperties FEATURE_AU]
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.htmI#FEATURE

TjCe D SEOMERY (DESARIEE . di

_AUTO_DISCOVERY_DISABL

EatsbadeanDeaotmascpvery on
server. Default valueisf al se.

]

ServerPropertiesHTTP_METHO!
[https://jersey.java.net/
apidocs/2.22/jerseylorg/
glassfish/jersey/server/
ServerPropertieshtmi#HTTP_ME

) DVERRUDET i g. server. ht

THOD_OVERRIDE]

Defiaed od Oeanfrgudati on of
HTTP method overriding.
This property is used
by HttpM ethodOverrideFilter
[https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/
jersey/serverffilter/
HttpMethodOverrideFilter.html]
to determine where it should look
for method override information
(eg. request header or query

parameters).
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Configuration Properties

Constant

Value

Description

ServerProperties JSON_PROCES

1 BIGs EFEATAIRE oD ESARIEE . di

Eatsbeds coffiquratasi maj Json

[https://jersey.java.net/ Processing (JSR-353) feature.

apidocs/2.22/jersey/org/ Default valueisf al se.

glassfish/jersey/server/

ServerProperties.html#JSON_PROCESSING_FEATURE_DISABLE]

ServerProperties LANGUAGE_MASPEN@Sconf i g. server. | abgfiageMappppigg of  URI

[https://jersey.java.net/ extensions to languages.

apidocs/2.22/jerseylorg/ The property is used

glassfish/jersey/server/ by  UriConnegFilter  [https.//

ServerPropertieshtmi#L ANGUAGE_MAPPINGS] jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/server/

filter/UriConnegFilter.html].

ServerPropertiesMEDIA_TY PE |
[https.//jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.htmi#MEDIA_T]

MePREMGSonf i g. server. ng

YPE_MAPPINGS]

URI
types.

DictimgpeMmappings  of
extensions to media
The property is used
by  UriConnegFilter  [https.//
jersey.java.net/apidocs/2.22/

jersey/org/glassfish/jersey/server/
filter/UriConnegFilter.htmi].

ServerPropertiesMETAINF_SER
[https.//jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#METAINH

Y HEE®Y QOKUPGDSSABEE. di

+ SERVICES L OOKUP_DISABL

Sadzbbgbt aiNMEBAF NN FEesvi oes!
lookup on server. Default value is
fal se.

E]

ServerPropertiesMOXY _JSON _§
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#MOXY _JS

HEATSERE dOISAR). BSer ver . di

\ON_FEATURE_DISABLE]

Eassbbstoopfiganation of MOXy
Json feature. Default value is
fal se.

ServerPropertiesMONITORING |
[https://jersey.java.net/
apidocs/2.22/jerseylorg/
glassfish/jersey/server/
ServerProperties.html#MONITOR
(Jersey 2.12 or later)

|EBirRdyERONf i g. server .n

RING_ENABLED]

ibini ttarueng. sheat i sapptisatoms
monitoring will be enabled. This
will enable the possihility of
injecting Applicationinfo [https.//
jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/server/
monitoring/Applicationlnfo.html]
into resource and providers.
Default valueisf al se.

ServerPropertiesMONITORING |
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#MONI TOH

. N

| FEATESTIGH ENABIEED er

RING_STATISTICS ENABLED]

iini t ouengthenatd @diation  of
monitoring  statistics  will  be
enabled. This will enable
the possibility of injecting
MonitoringStatistics [https://
jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/server/
monitoring/
MonitoringStatistics.html] into
resource and providers and al so the
registered listeners implementing

up

bl ed

MonitoringStatisticsListener
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Configuration Properties

Constant

Value

Description

[https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/
jersey/server/monitoring/
MonitoringStatisticsListener.html]
will be caled when dtatistics
are available for processing.
Monitoring statistics extends basic
monitoring feature. Therefore
when enabled, the monitoring gets
automatically enabled too (the
same result as setting the property
ServerPropertiesMONITORING |
[https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/
jersey/server/
ServerProperties.html#MONITOR
to true). Note that enabling
statistics may have a negative
performance impact and therefore
should be enabled only when
needed. Default valueisf al se.

ENABLED

NG_ENABLED]

ServerPropertiessMONITORING |
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#M ONITOR

| PEATESTIOSMBEANSVENAB

RING_STATISTICS MBEANS _H

i) tt oieng.tiseérat iJetseyc s . witble
expose MBeans for the collected
monitoring  statistics.  Exposed
JMX  MBeans ae based
WA BMEDiToringStatistics  [https://
jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/server/
monitoring/
MonitoringStatistics.html]  data
and therefore when enabled, the
calculation of monitoring statistics
gets automatically enabled too (the
same result as setting the property
ServerPropertiessMONITORING _.
[https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/
jersey/server/
ServerProperties.html#MONITOR
to true). Note that enabling
MBeans for monitoring statistics
may have a negative performance
impact and therefore should be
enabled only when needed. Default
valueisf al se.

rans. enabl ed

STATISTICS _EN

NG_STATISTIC

ServerPropertiesMONITORING |
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#M ONITOR
(Jersey 2.10 or later)

RING_STATISTICS_REFRESH_|

 FEATESTIQH REFRESH, ¢N T ERMiEIvalr {(ingrs})aindiating hoef

often will be monitoring statistics
refreshed (onStatistics
method called). Default value is
SOBRVAL]

resh.interve
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Configuration Properties

Constant

Value

Description

ServerPropertiesOUTBOUND_C
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#OUTBOU
(Jersey 2.2 or later)

ONTENT,_¢ENGTHCBUFEERLE

ND_CONTENT_LENGTH_BUFH

Agt imteper value ibdtfdafines the
buffer size used to buffer the
outbound message entity in order
to determine its size and set
E value of HTTP Cont ent -
Lengt h header. Default value is
8192.

ServerProperties. PROVIDER_CL
[https://jersey.java.net/
apidocs/2.22/jerseylorg/
glassfish/jersey/server/
ServerProperties.html#PROVIDE

ABBENAMESNS i g. server. pr

R _CLASSNAMES]

Odfides . chassnamaere class
names that implement application-
specific resources and providers. If
the property is set, the specified
classes will be instantiated and
registered as either application
JAX-RS root resources or
providers.

ServerProperties.PROVIDER_CL|
[https.//jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#PROV I DE

ABERAYHconfi g. server. pr

R CLASSPATH]

Oefides .ctdsapatbathat contains
application-specific resources and
providers. If the property is set, the
specified packageswill be scanned
for JAX-RS root resources and
providers.

ServerProperties.PROVIDER_PA
[https.//jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#PROVIDE

CEAGHS confi g. server. pr

R PACKAGES]

Oefides .qpackiagesre packages
that contain application-specific
resources and providers. If the
property is set, the specified
packageswill be scanned for JAX-
RS root resources and providers.

ServerProperties. PROVIDER_SC
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#PROVIDE

ANNSHG, RETURSIVE ver .

R_SCANNING_RECURSIVE]

Setsi ther remasion ngratesyu fari
package scanning. Default valueis
true.

ServerProperties REDUCE_CON
[https://jersey.java.net/
apidocs/2.22/jerseylorg/
glassfish/jersey/server/
ServerProperties.htmI#REDUCE |

TEX § RA Tid Bl ASHEBVEN ABS

ICONTEXT_PATH_SLASHES _E

: thifoedSomukinl daltoH Bisawhveaene
a port and a context path and will
resolve it as URI with only one
slash. Default valueisf al se.
NABLED]

D

ServerProperties. RESOURCE_V 4
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.htmI#RESOURC

NLd D2ayY Obb Yl B4 BE & ver . r

’E_VALIDATION_DISABLE]

EsshleseReabudati vdiditisal]
Default valueisf al se.

D

ServerProperties RESOURCE V4
[https.//jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.htmi#RESOURC

lE_VALIDATION_IGNORE_ER¥

e D& Obb NENQREE IERRORS Emtenmiresy abfiattaer i oralidaioos

of application resource models
should fail even in case of afata
validation errors. Default value is
RGRSe.

ServerProperties WADL_FEATU
[https://jersey.java.net/

RErBESARIdAf i g. server. wd

DlisablesablVémBd!  generation.

Default valueisf al se.
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Configuration Properties

Constant

Value

Description

apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#WADL_FE

“ATURE_DISABLE]

ServerPropertiesWADL_GENER
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#WADL_G

AEOFRCQMAG g. server . wg

ENERATOR_CONFIG]

defigenertbe ornvGathf | generator
configuration  that  provides
a Wadl Generator [https://
jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/server/
wadl/Wadl Generator.html].

ServerProperties RESPONSE_SH
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.htmI#RESPONS

E_SET_STATUS OVER_SEND |

T STHEHUS 0DV ER. SENDe ERROitenseer s ete§harises QatusSe i

4xx or 5xx it is possible to
choose between sendError or
set St at us on container specific

| BBRR@Bt)s e implementation.
Eg. on sevlet container
Jersey can call

Ht t pSer vl et Response. set §
or

Ht t pSer vl et Response. seng
Calling sendError(...)

method usualy resets entity,
response headers and provide
error page for specified status
code (eg. servlet error-

page configuration). However
if you want post-
process  response by
servlet filter) the only
way to do it is
caling setStatus(...) on
container  Response  object.
If property value is
true the method
Response. set Status(...)

is used over default
Response. sendError(...).
Type of the property value is
bool ean. The default value is
fal se.

to
(eo.

1Er r or

Stat us(...)

dError(...).

ServerProperties TRACING
[https://jersey.java.net/
apidocs/2.22/jerseylorg/
glassfish/jersey/server/
ServerProperties.htmi#TRACING

jersey.config.server.tr

|

&oalnl gs/tligaabes tracing support.
Possible values are OFF (default),
ON DEMAND and ALL. See
Section 21.2.1, “Configuration
options” for more detail.

ServerProperties TRACING_THH
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.htmi#TRACING

RESHS®VD confi g. server.tr

. THRESHOLD]

Setisngthehr ambomtd of  detail
provided by tracing. Possible
values are SUMVARY, TRACE and
VERBOSE. See Section 21.2.1,
“Configuration options’ to learn

more about the levels.
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Configuration Properties

Frrors

Constant Value Description
ServerProperties. PROCESSING_RESR@YSIE dFRRORSe ENAB LeE(fe ptaperty pvaboe $S Re 34@0 isasl
[https://jersey.java.net/ the errors raised during response
apidocs/2.22/jersey/org/ processing are tried to be handled
glassfish/jersey/server/ using available response error
ServerProperties.html#PROCESSING_RESPONSE_ERRORS_ENABAiBfs.
ServerProperties. SUBRESOURCH &GXeATOBRNCACHEEISIEE. sybmeintegec eacadha. ddafines the
[https://jersey.java.net/ size of cache for sub-resource
apidocs/2.22/jerseylorg/ locator models. The cache is used
glassfish/jersey/server/ to provide better performance for
ServerProperties.html#SUBRESQURCE_LOCATOR_CACHE_SIZ&pplication that uses JAX-RS sub-
resource locators.
ServerProperties. SUBRESOURCE ¢1IBATOBNCAGCHIEISIEE. sUbmeistegec galcadhat. defines the
[https.//jersey.java.net/ maximum age (in seconds) for
apidocs/2.22/jerseylorg/ cached for sub-resource locator
glassfish/jersey/server/ models. The age of an cache entry
ServerProperties.htmIi#SUBRESOQURCE_LOCATOR_CACHE_SIZE$ defined as the time since the last
access (read) to the entry in the
cache. Entry aging is not enabled
by default.
ServerProperties. SUBRESOURCH_¢iGEATOBNCAGHE rFRSEYU RESQHR GEnElR sy HiHI aghe
[https.//jersey.java.net/ Jersey  resources in  addition
apidocs/2.22/jerseylorg/ to caching sub-resource locator
glassfish/jersey/server/ classes and instances (which are
ServerProperties.htmi#SUBRESQURCE_L OCATOR_CACHE_JEREEY efRBFORCE. FNARkER]re

the caching is effectivein this case
you need to return same Jersey
Resource instances for same input
parameters from resource method.
This means that generating new
Jersey Resourceinstancesfor same
input parameters would not have
any performance effect and it
would only fill-up the cache.

esour ce. enat

ServerProperties LOCATION_HE
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/server/
ServerProperties.html#LOCATIQ

"ABER\RELONTIME. S 6RIv RE SO MHTHION | IGAR LG met aesoe

N_HEADER_RELATIVE_URI_R

relative URIs in the Locati on
http header.

ESOLUTION_DISABLED]

resol ution.c

A.3. Servlet configuration properties

List of servlet configuration properties that can be found in ServletProperties [https.//jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/serviet/ServletProperties.html] class.

Table A.3. List of servlet configuration properties

Constant

Value

Description

ServletProperties.FILTER_CONT
[https://jersey.java.net/
apidocs/2.22/jersey/org/

EXTsBiTebonfi g. servlet.f

ifl saby inclooatesxth®aRL pattern
of the Jersey servlet filter context
path.
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https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#PROCESSING_RESPONSE_ERRORS_ENABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#PROCESSING_RESPONSE_ERRORS_ENABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#PROCESSING_RESPONSE_ERRORS_ENABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#PROCESSING_RESPONSE_ERRORS_ENABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#PROCESSING_RESPONSE_ERRORS_ENABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#SUBRESOURCE_LOCATOR_CACHE_SIZE
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#SUBRESOURCE_LOCATOR_CACHE_SIZE
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#SUBRESOURCE_LOCATOR_CACHE_SIZE
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#SUBRESOURCE_LOCATOR_CACHE_SIZE
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#SUBRESOURCE_LOCATOR_CACHE_SIZE
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#SUBRESOURCE_LOCATOR_CACHE_SIZE
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#SUBRESOURCE_LOCATOR_CACHE_SIZE
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#SUBRESOURCE_LOCATOR_CACHE_SIZE
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#SUBRESOURCE_LOCATOR_CACHE_SIZE
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#SUBRESOURCE_LOCATOR_CACHE_SIZE
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#SUBRESOURCE_LOCATOR_CACHE_JERSEY_RESOURCE_ENABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#SUBRESOURCE_LOCATOR_CACHE_JERSEY_RESOURCE_ENABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#SUBRESOURCE_LOCATOR_CACHE_JERSEY_RESOURCE_ENABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#SUBRESOURCE_LOCATOR_CACHE_JERSEY_RESOURCE_ENABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#SUBRESOURCE_LOCATOR_CACHE_JERSEY_RESOURCE_ENABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#LOCATION_HEADER_RELATIVE_URI_RESOLUTION_DISABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#LOCATION_HEADER_RELATIVE_URI_RESOLUTION_DISABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#LOCATION_HEADER_RELATIVE_URI_RESOLUTION_DISABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#LOCATION_HEADER_RELATIVE_URI_RESOLUTION_DISABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/server/ServerProperties.html#LOCATION_HEADER_RELATIVE_URI_RESOLUTION_DISABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#FILTER_CONTEXT_PATH
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#FILTER_CONTEXT_PATH
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#FILTER_CONTEXT_PATH

Configuration Properties

Constant

Value

Description

glassfish/jersey/serviet/
ServletProperties.html#FILTER

CONTEXT_PATH]

ServletProperties.FILTER_FORW
[https://jersey.java.net/

apidocs/2.22/jersey/org/
glassfish/jersey/serviet/
ServietPropertieshtml#FILTER_§

AR eEIN A | g. servl et . f

“ORWARD_ON_404]

if tet . tor vandOahtd a 404
response with no entity body is
returned from either the runtime
or the application then the runtime
forwards the request to the
next filter in the filter chain.
This enables another filter or
the underlying servlet engine to
process the request. Before the
request is forwarded the response
statusis set to 200.

ServletProperties.FILTER_STAT
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/serviet/
ServletProperties.html#FILTER S

CeCONTENTREGEXT vl et . f

STATIC_CONTENT_REGEX]

i fl Seethe ségait ar exjonesseort iResel
to match an incoming servlet path
URI to some web page content
such as static resources or JSPs
to be handled by the underlying
servlet engine.

ServletProperties.JAXRS _APPLI
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/serviet/
ServletProperties.html#JIAXRS A

(AN VBLASS Appl i cat i on

PPLICATION_CLASS]

Application configuration
initialization property whose value
is a fully qualified class name of
a class that implements JAX-RS
Application.

ServletProperties.PROVIDER W,
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/serviet/
ServletProperties.html#PROVIDE

ERrAsey. config. servliet.p

‘R WEB_APF]

trulicatles thake Berpgy should scan
the whole web app for application-
specific resources and providers.

ServletProperties QUERY _PARA
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/serviet/
ServletProperties.html#QUERY _|

MS AS/ FORM i RARAMS &1 SA

PARAMS_AS FORM_PARAMS|

@lLiayee tharagaery . phraabtes
will not be treated as form
parameters (e.g. injectable using
@FormParam) in case a Form

| EeHas i Hivdcessed by server.

ServletProperties.SERVICE_LO(C
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/serviet/
ServletProperties.html#SERVICE

LAGRey. confi g.servlet.g

' LOCATOR]

talendkies shey vbjeetl hehtoll be
used as a parent Servicel ocator in
the Jersey WebComponent.

A.4. Client configuration properties

List of client configuration properties that can be found in ClientProperties [https://jersey.java.net/
apidocs/2.22/jersey/org/glassfish/jersey/client/ClientProperties.html] class.

323


https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#FILTER_CONTEXT_PATH
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#FILTER_CONTEXT_PATH
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#FILTER_FORWARD_ON_404
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#FILTER_FORWARD_ON_404
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#FILTER_FORWARD_ON_404
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#FILTER_FORWARD_ON_404
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#FILTER_FORWARD_ON_404
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#FILTER_STATIC_CONTENT_REGEX
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#FILTER_STATIC_CONTENT_REGEX
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#FILTER_STATIC_CONTENT_REGEX
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#FILTER_STATIC_CONTENT_REGEX
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#FILTER_STATIC_CONTENT_REGEX
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#JAXRS_APPLICATION_CLASS
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#JAXRS_APPLICATION_CLASS
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#JAXRS_APPLICATION_CLASS
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#JAXRS_APPLICATION_CLASS
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#JAXRS_APPLICATION_CLASS
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#PROVIDER_WEB_APP
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#PROVIDER_WEB_APP
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#PROVIDER_WEB_APP
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#PROVIDER_WEB_APP
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#PROVIDER_WEB_APP
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#QUERY_PARAMS_AS_FORM_PARAMS_DISABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#QUERY_PARAMS_AS_FORM_PARAMS_DISABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#QUERY_PARAMS_AS_FORM_PARAMS_DISABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#QUERY_PARAMS_AS_FORM_PARAMS_DISABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#QUERY_PARAMS_AS_FORM_PARAMS_DISABLED
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#SERVICE_LOCATOR
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#SERVICE_LOCATOR
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#SERVICE_LOCATOR
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#SERVICE_LOCATOR
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/servlet/ServletProperties.html#SERVICE_LOCATOR
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/ClientProperties.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/ClientProperties.html
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/ClientProperties.html

Configuration Properties

TableA.4. List of client configuration properties

Constant

Value

Description

ClientProperties, ASYNC_THREA
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientProperties.html#ASYNC_T

ADFRGely . Sidhf i g. cl i ent. ag

HREADPOOL_SIZE]

YWsgndhnoread PihodaBi peol size.
Default value is not set. Supported
with  Griz2yConnector Provider
[https://jersey.java.net/
apidocs/2.22/jer sey/or g/glassfish/
jersey/grizzly/connector/
GrizzyConnector Provider.html]
only..

ClientProperties. CHUNKED_EN
[https://jersey.java.net/
apidocs/2.22/jerseylorg/
glassfish/jersey/client/
ClientProperties.html#CHUNKEL

J@DENG. SldRf i g. cl i ent. ch

> ENCODING_SIZE]

MhkekHean eoatidimgSisize. Default
valueis not set.

ClientProperties. CONNECT_TIM
[https.//jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientProperties.html#CONNECT

Eet8ey. config.client.cd

" TIMEOUT]

Readt Ttimeout interval, in
milliseconds. Default value is O
(infinity).

ClientProperties. FEATURE_AUT
[https.//jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientProperties.html#FEATURE

[PeDsSQOVERY _dPISABRM . di

| AUTO_DISCOVERY_DISABLE

Eadsbntabesotmascpvery on
client. Default valueisf al se.

]

ClientProperties. FOLLOW_RED
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientProperties.html#FOLLOW |

REC38y. config.client.fg

REDIRECTS]

Deolafesdithacttbe client  will
automatically redirect to the URI
declared in 3xx responses. Default
valueist r ue.

ClientProperties.JSON_PROCES!
[https://jersey.java.net/
apidocs/2.22/jerseylorg/
glassfish/jersey/client/
ClientProperties.html#JSON_PR(

5 NEs EFATORE (ISABLE . di

DCESSING_FEATURE_DISABLE

Eadzbieds coffiquratemi raf Json
Processing (JSR-353) feature.
Default valueisf al se.

]

ClientPropertiesMETAINF_SER
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientProperties.htmI#METAINF

\ IESe ¥ QG PgD EBASBIDE e Ve

| SERVICES_LOOKUP _DISABL

DasabfeSer viMESAddifigend bes
lookup on client. Default value is
fal se.

El

2Nt

ClientPropertiesMOXY_JSON_H
[https.//jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientProperties.html#MOXY _JS

FATSMRE QOBABYEC! i ent . di

ON_FEATURE_DISABLE]

Eadsbbstoopfiganation of MOXy
Json feature. Default vaue is
fal se.

ClientProperties.OUTBOUND_C
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/

PNTENY, EENIGTH BUEFER CQ

Aneimtdgen gtllue ibdt f dafines the
buffer size used to buffer the
outbound message entity in order

to determine its size and set
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https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/ClientProperties.html#ASYNC_THREADPOOL_SIZE
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https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/ClientProperties.html#CHUNKED_ENCODING_SIZE
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/ClientProperties.html#CONNECT_TIMEOUT
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/ClientProperties.html#CONNECT_TIMEOUT
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https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/ClientProperties.html#FOLLOW_REDIRECTS
https://jersey.java.net/apidocs/2.22/jersey/org/glassfish/jersey/client/ClientProperties.html#FOLLOW_REDIRECTS
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Configuration Properties

Constant

Value

Description

ClientProperties.html#OUTBOUN
(Jersey 2.2 or later)

ID_CONTENT_LENGTH_BUFF

HR$ value of HTTP Cont ent -
Lengt h header. Default value is
8192.

ClientProperties.PROXY_URI
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientProperties.html#PROXY _U

jersey.config.client.pr

RI]

ORI. uraf a HTTP
the client connector should
use. Default value is
not set. Currently supported
with  ApacheConnector Provider
[https://jersey.java.net/
apidocs/2.22/jer sey/or g/glassfish/
jersey/apache/connector/
ApacheConnector Provider.html]
and JettyConnector Provider
[https://jersey.java.net/
apidocs/2.22/jer sey/or g/glassfish/
jersey/jetty/connector/
JettyConnector Provider.html]
only.

proxy

ClientProperties.PROXY_USERNp@MEey. confi g. client. pr

[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientProperties.html#PROXY _U
(Jersey 2.5 or later)

SERNAME]

bbsgr. useramere  which will
be used for HTTP proxy
authentication. Default vaue is
not set. Currently supported
with  ApacheConnector Provider
[https://jersey.java.net/
apidocs/2.22/jer sey/or g/glassfish/
jersey/apache/connector/
ApacheConnector Provider.html]
and JettyConnector Provider
[https://jersey.java.net/
apidocs/2.22/jer sey/or g/glassfish/
jersey/jetty/connector/
JettyConnector Provider.html]
only.

ClientProperties.PROXY _PASSW
[https://jersey.java.net/
apidocs/2.22/jerseylorg/
glassfish/jersey/client/
ClientProperties.html#PROXY _P)
(Jersey 2.5 or later)

iGRBey. config.client. pr

ASSWORD]

easawomed swovkdch — will  be
used for HTTP proxy
authentication. Default vaue is
not set. Currently supported
with  ApacheConnector Provider
[ https://jersey.java.net/
apidocs/2.22/jer sey/or g/glassfish/
jersey/apache/connector/
ApacheConnector Provider.html]
and JettyConnector Provider
[ https://jersey.java.net/
apidocs/2.22/jer sey/org/glassfish/
jerseyl/jetty/connector/
JettyConnector Provider.html]
only.

ClientProperties. READ_TIMEOU
[https://jersey.java.net/

Tersey. config.client.re

apidocs/2.22/jersey/org/

&ddd nedoteout  interval, in
milliseconds. Default value is O

(infinity).
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Configuration Properties

Constant

Value

Description

glassfish/jersey/client/
ClientProperties.html#READ_TIN
(Jersey 2.5 or later)

EOUT]

ClientProperties. REQUEST _ENT|
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientProperties.html#REQUEST
(Jersey 2.5 or later)

[Ted RROCHESBING cl i ent . re

| ENTITY_PROCESSING]

eiiaes whithénthe rentiest ntity
should be serialized using interna
buffer to evaluate content length
or chunk encoding should be used.
Possible values are BUFFERED
or CHUNKED. Default value is
BUFFERED.

ClientProperties.SUPPRESS HT
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientProperties.html#SUPPRESS
(Jersey 2.2 or later)

5 HTTP_COMPLIANCE_VALID

PeCOMPICIAMNCE. AL EDA TSTpt ess Hithe Snicp Vakdatiewadfi

HTTP specification compliance
for client-side requests will be
suppressed. When compliance
AhecNd] are suppressed, any
violations will be merely logged
as warnings, rather than causing
exceptions being raised in Jersey
runtime. Default valueisf al se.

ClientProperties. USE_ENCODIN
[https://jersey.java.net/
apidocs/2.22/jersey/org/
glassfish/jersey/client/
ClientProperties.html#USE_ENC

Gersey.config.client.us

ODING]

efithcabel ng the value of
Cont ent - Encodi ng property
the  EncodingFilter  [https.//
jersey.java.net/apidocs/2.22/
jersey/org/glassfish/jersey/client/
filter/EncodingFilter.html] should

be adding. Default valueis not set.
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